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MATERIALS AND METHODS
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Harorepupu aotearoa (Onygenales) gen. sp. nov.; a threatened fungus from 
shells of 4������56���� and Paryphanta snails (Rhytididae)
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Molecular analyses
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Genus and species Strain Number 18S 28S ITS
Roccellographa cretacea /WVQ*.N<�"_ <�EE_#64 <�EE_F"F —

Dendrographa decolorans <Z2S�7#4#6 >]�6!_!44 >]�65#F55 —

Ramularia endophylla /WVQ*.N<�"75���G+@�!!_5F4 <�7#!6!# <�7#6"FE —

Dothidea insculpta G+@�!E"�4E���/WVQ*.N<�"5! >]�6!F7"_ >]�65#F7_ —

Arachnomyces glareosus G+@�!!F!5" W`_4E_7! W`_4E5#_ —

Arachnomyces kanei Z/U9�4"6E /W454_6E — —

Arachnomyces minimus G+@�_57�#6 W`_4E_75 W`_4E5#7 —

Capronia pilosella /WVQ*.N<�F4# <�E5_!6F <�E5_6"" —

Cyphellophora laciniata /WVQ*.N<�!6__ SW7!_F!E SW7!_F!" —

Exophiala pisciphila /WVQ*.N<�FF" <�E5_!6E <�E5_!6! —

Caliciopsis orientalis /WVQ*.N<�!"!!���G+@�F4E�#7 <�7#!6_" <�7#6"E# —

Caliciopsis pinea /WVQ*.N<�!EF" <�F#E67_ <�F#E6"# —

Monascus purpureus /WVQ*.N<�75F <�#E5EE! <�#E5"6E —

Xeromyces bisporus G+@�5_F�#! W`_4E_44 W`_4E5"! —

Byssochlamys nivea G+@�!66�!! W`_4E_74 W`_4E5#" —

Penicillium javanicum /WVQ*.N<�75" SW7!_F56 SW7!_F5! —

Aspergillus amstelodami </QU�5556!!���/VGG�!F7F7���G+@�4!E�F4 `>"_E""" `>"_E"!5 `>"75E#5

Chaenothecopsis savonica V�
����!4E#F ZEFF"! /�#"F666 —

Mycocalicium polyporaeum ��]��F6G�
�� /�#E"_F! /�#E"_F5 —

Stenocybe pullatula V�
����!#!!# ZEFF"5 /�#"F66E —

Sphinctrina turbinata /WVQ*.N<�!#5! SW7!_F_! SW7!_F_5 —

Ajellomyces capsulatus /VGG�5F6_5 /W_5666" — —

Ajellomyces capsulatus G+@�!_F�#5 — /+!#F7"# —

Ajellomyces capsulatus Z/U9�#!7! — — /W6_E_4_

Ajellomyces dermatitidis /VGG�!E!E# — /�!#F#67 —

Ajellomyces grisea G+@�!5E�EE���Z/U9�476" /+6#4_F! — —

Ajellomyces grisea Z/U9�FE_F — /�!#F#5! /�45#767

Histoplasma capsulatum %
�� duboisii 9!7# — — /+64457#

Arthroderma ciferrii /WVQ*.N<�75E SW7!_F57 SW7!_F54 —

Arthroderma racemosum Z/U9�__F#���/VGG�!E"!6���G+@�75_�#7���NUN�
!_4E55

— — 9�E54!_"

Ctenomyces serratus G+@�!E#�F! W`_4E_7# W`_4E5E5 /`E##555

`�������������
�����	�� G+@�5_6�#F �_7"5_ — —

Keratinomyces ceretanicus G+@�5F"�E" — — /`E##557

Microsporum audouinii G+@�!6"7#E ]Z#___F5 — —

Microsporum audouinii /VGG�!65!F — SW6#E7E5 —

Microsporum ferrugineum G+@�75#�F_ — — /`545__F

Trichophyton equinum G+@�!!5!"E — — SW67_5#4

Trichophyton rubrum G+@�!!EE"5 `�7_!"__ `�7_!"__ —

Trichophyton rubrum Z/U9�E47# — — /W!#67#!

Ascosphaera apis G+@�765�"F W`_4E_7_ W`_4E5#4 —

Ascosphaera apis /VGG�U�/.774! — — W`!#55"_

Ascosphaera colubrina G+@�!F6�E# W`_4E_77 W`_4E5#F ZFE_56

Ascosphaera duoformis /�@SW�4!76 — 9�4764!E —

Ascosphaera subglobosa /�/��������4667 — 9�4764!# —

Ascosphaera subglobosa </QU�!EE"#_ — — 9�47645!

Eremascus albus G+@�"#4�F" W`_4E_7E W`_4E5E_ —

Arachniotus littoralis G+@�747�#_ W`_4E_76 W`_4E5#5 —

Arachniotus ruber Z/U9�_47_ /�!##5"F — —

Gymnascella aurantiaca G+@�F44�#! /+6!4##5 /+676FE7 —
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Table 1.��G��	��������

Genus and species Strain Number 18S 28S ITS

=�����	��	
�������	 NUN�!66E#_���Z/U9�_4F4 — — /`_!4E_#

Gymnoascus desertorum G+@�F_7�#5 — — /`_!4E_E

Gymnoascus petalosporus G+@�545�#5���Z/U9�!#!5 /+6!4##_ /+676FE4 —

Gymnoascus reesii G+@�54"�F! W`_4E_7" W`_4E5E7 —

Kraurogymnocarpa trochleospora G+@�4"!�#!���/VGG�!E"66���Z/U9�!6!6! — /+6#4_77 2W7##5_E

Rollandina hyalinospora G+@�47E�#5���Z/U9�_!44���>��*�5EE! /+6!4##4 /+676FE# —

Nannizziopsis barbata Z/U9�!!!E4 — — `W_5_E#!

Nannizziopsis hominis Z/U9�#E4" — — 2W7##5!4

Nannizziopsis infrequens Z/U9�!67!# — — /�#777F#

Nannizziopsis obscura Z/U9�4E#4 2W7FFEF4 — —

Nannizziopsis vriesii Z/U9�_45# — — 2W7##!"E

Nannizziopsis vriesii /VGG�55777���Z/U9�_#!_���G+@�76#�#!���NUN�
!7"""7

/�_674!6 /�!#F#!4 —

Paranannizziopsis californiensis Z/U9�!6F"_ 2W7FFEF# — —

Paranannizziopsis crustacea Z/U9�!6!"" 2W7FFEFE — —

Onygena equina VZ!6!"E" — — Z>NVS.
Z<+6!E6"F

“Paracoccidioides” ��� >���
�� — — 9�7!__5_

Amaurascopsis perforata WU��47E" /`_!4!#! — —

Amaurascopsis reticulata NWQ�"!"F — — /`5#!7_7

Amaurascopsis reticulata G+@�_"5�F! — — /`5#!7!E

Amauroascus aureus /VGG�!EF47������G+@�4"_�#!���>��*�!5�!E7���
Z/U9�_!4#

— /�!#F#64 —

Amauroascus mutatus G+@�!E!�#6 — — /`5#!4F#

Amauroascus niger NWQ�_54""���/VGG�55__"���Z/U9�_477 — — /`!__7_7

Aphanoascella galapagosensis Z/U9�!!#6_ — `�EF76E5 `�EF76E!

Aphanoascus arxii G+@�7FF�EE — — /`_!4E7_

Aphanoascus foetidus G+@�745�#4 — — /`7_"77E

Aphanoascus fulvescens >+�G�_!#5_���/VGG�_F!76���NWQ�_!#5_ `>"7!F66 `>"7!47E —

Aphanoascus reticulisporus NUN�__F7FF — — /`7_"77!

Apinisia graminicola G+@�#5!�FE /+6!4#E! /�!#F#6" —

Apinisia racovitzae G+@�!4!�F4 — — /`5#!75"

Arachnotheca glomerata G+@�_7E�#! — /+6#4_45 —

Ascocalvatia alveolata /VGG�55!7#���G+@�###�#6���Z/U9�F7#4 — /�!#F#!6 —

Auxarthron reticulatum Z/U9�566F — — /`5#!4FE

Auxarthron umbrinum Z/U9�_"45 — — /�!##_6"

;���������
�������� G+@�5!"�4E — /�!#F#!5 —

Auxarthronopsis bandhavgarhensis >WGGN�5!E4����G+@�!_7457 `�67E"_" `�67E"_E 9�!F77_F

Byssoonygena ceratinophila /VGG�F7#57���WU��#E4� — /+6#4_4_ —

Chlamydosauromyces punctatus Z/U9�"""6 /�!##5"# — —

Chrysosporium parvum Z/U9�!6F# Z5"_"6 — —

Coccidioides immitis /VGG�#_FF — /�!#F#!_ —

Coccidioides immitis G+@�!FF�4! — — SW!EF#E_

Coccidioides posadasii NWU�7"_4 — — /+5_5EE_

Emmonsia crescens Z/U9�_66E — — /W6_E__7

Emmonsia parva Z/U9�!_6 — — /W6_E___

Emmonsia pasteuriana Z/U9�"4!6 — — SW4"5!45

Emmonsia ��� Z/U9�!64_" — — SW4"5!4F

Emmonsia ��� Z/U9�#!6! — — SW4"5!47

Emmonsia ��� W<+G5 — — `�57#___
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Table 1.��G��	��������

Genus and species Strain Number 18S 28S ITS

Kuehniella aurea G+@�4"_�#! — /+6#4_F6 —

Lacazia loboi >���
�� /W5_E_6! — —

Malbranchea cinnamomea G+@�"F6�#5 ]Z#___F_ — —

Malbranchea cinnamomea G+@�_7_�44 `�6F#"!5 `�6F#"6_ —

Malbranchea dendritica Z/U9�5#_!���/VGG�_745#���G+@�!_!�##���NUN�
5!!!""���>GU9�_F#

/�!577"F
— —

Malbranchea gypsea NWU�7#_F4 — /+_4"754 —

Onygena equina /VGG�55#_!���NWQ�_!#E4���G+@�"7#�#6 — /�!#F#!# —

Ophidiomyces ophiodiicola Z/U9�FF75 2W7FFEF" — —

Paracoccidioides brasiliensis �.5E#E /W55#!4! — —

Paracoccidioides brasiliensis ;
!E — — /W_55_E"

Polytolypa hystricis Z/U9�#5"" — /�!#F#!E /�45#764

Harorepupu aotearoa ;<<�!645F5 2;FE__4! 2;FE__7" 2;FE__46

]���	����
����		��� ��Z/U9�7!76���/VGG�_E46_ Z5"_"_ /�!#F#!" —

Uncinocarpus queenslandicus NWU�7#_#6 — — /+_F!F7F

Uncinocarpus reesii Z/U9�!F6 *5#""! — —

Uncinocarpus reesii /VGG�_74__���Z/U9�_EE6���G+@�!5!�## — /�!#F#57 —

Uncinocarpus reesii Z/U9_EE!���/VGG�_74_7���G+@�!56�## — — `W74!!_#

Pseudospiromastix tentaculata G+@�!E7�"5 /+6#4_F5 /�!#F#55 /�45#76F

Spiromastix asexualis ZV9@G�<N.!_.! — 2`EE66_! 2`EE66_5

Spiromastix princeps NUN�!F"F75 — — /`_!4E76

Spiromastix warcupii /WVQ*.N<�7_6 <�#E5EE5 <�#E5"6" <�#E5E7E

Pyrgillus javanicus /WVQ*.N<�_75 <�E5_!!6 <�E5_!6_ —

Granulopyrenis seawardii G+@�!6"654���/WVQ*.N<�56!_ SW7!!64" SW7!!6F5 —

Dermatocarpon luridum /WVQ*.N<�55## SWFE"E__ SWF7_#46 —

Placidiopsis cinerascens /WVQ*.N<�55E7 SWFE"E75 SWF7_#4" —

Polyblastia melaspora /WVQ*.N<�!_4F SWFE"E47 SWF7_##6 —

Geoglossum nigritum /WVQ*.N<�4F /�477F"7 /�477F46 —

Trichoglossum hirsutum /WVQ*.N<�F7 /�477F"# /�477F4_ —

Cladonia caroliniana /WVQ*.N<�_ /�4E7FF7 /�4E7F76 —

Lecanora concolor X��5.N�.66\!# /�F76""_ /�F76"47 —

Mitrula elegans ��]��7#G�
�� /�#E"__7 /�#E"__4 —

Pseudogymnoascus pannorum %
�� 
pannorum

G+@�!6E�!7 /+6!4#E4 /+676#6_ —

Thelebolus ellipsoideus /WVQ*.N<�4664 W`!#FE76 W`!#FE"4 —

Myriodontium keratinophilum <ZUG�!_7�6E�� — — SZ"54_E#

Myriodontium keratinophilum US/.+7.< — — `�EF"4F!

Ascobolus crenulatus /WVQ*.N<�!E! /�477#5! /�477F#E —

Hypocrea americana /WVQ*.N<�45 /�477F"_ /�477F7" —

Chaetomium globosum !4.4"#_ /�474#54 /�474#5" —

Xylaria hypoxylon ��
	6_.6_ /�477F"5 >]�65#4"" —
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����������������������
������	������	������	����	����������
W������������%��������������	��	��
	��	�
��incertae sedis within 
	��������� �
	���� 	�
�� ��	�������
����� �
����� �
��� ���� 	����
��������������

V���
����������Harorepupu aotearoa� �����	�������	�����

�	�
��
���������	�����
���������	���������������
�������	���
�
����� Rhytididae�� �	� �
�� 
�� ���	���	��� 	�� 	���� ��
�	�
	��� N��
	���� ��� 	����
���� 	���
	�� 	�� 	�����
��������
	��������� ������	�

�	���
	�	��	���������������
	�����/	�������	����	�������
����

0.04

Ajellomyces dermatitidis ATCC 18187  EX

Ramularia endophylla AFTOLID 942

Caliciopsis orientalis AFTOL-ID 1911

Cladonia caroliniana AFTOL-ID 3

Pyrgillus javanicus AFTOL-ID 342

Dothidea insculpta CBS 189.58

Hypocrea americana AFTOL-ID 52

Monascus purpureus AFTOL-ID 426

Stenocybe pullatula Tibell 17117

Chaetomium globosum 15-5973

Harorepupu aotearoa PDD 105262

Xylaria hypoxylon spat03 03

Trichoglossum hirsutum AFTOL-ID 64

Spiromastix warcupii AFTOLID 430

Polytolypa hystricis UAMH 7299 EX

Byssochlamys nivea CBS 100.11  EX

Epidermophyton floccosum CBS 230.76

Lecanora concolor VR 2-IX-00-17

Malbranchea cinnamomea CBS 960.72

Ajellomyces capsulatus CBS 136.72

Cyphellophora laciniata AFTOL-ID 1033

Dermatocarpon luridum AFTOL-ID 2277

Arachnomyces minimus CBS 324.70  EX

Placidiopsis cinerascens AFTOL-ID 2284

Malbranchea gypsea IFM 47365

Ophidiomyces ophiodiicola UAMH 6642

Uncinocarpus reesii UAMH 160

Chlamydosauromyces punctatus UAMH 9990  EX

Byssoonygena ceratinophila ATCC 64724  EX

Lacazia loboi no name

Ascosphaera duoformis ARSEF 5140

Spiromastix asexualis UTHSC DI 13 1  EX

Sphinctrina turbinata AFTOL-ID 1721

Ajellomyces grisea UAMH 6836

Auxarthronopsis bandhavgarhensis NFCCI 2185  EX

Aspergillus amstelodami DAOM 222011  EX

Eremascus albus CBS 975.69

Xeromyces bisporus CBS 236.71  EX

Auxarthron zuffianum CBS 219.58  EX

Gymnoascus reesii CBS 259.61
Amaurascopsis perforatus FMR 5489

Dendrographa decolorans DUKE 47570

Gymnascella aurantiaca CBS 655.71  EX

Ascosphaera apis CBS 402.96

Coccidioides immitis ATCC 7366

Geoglossum nigritum AFTOL-ID 56

Paracoccidioides brasiliensis R 2878

Trichophyton rubrum CBS 118892

Aphanoascus fulvescens NBRC 31723

Apinisia graminicola CBS 721.68  EX 

Onygena equina ATCC 22731

Penicillium javanicum AFTOL-ID 429

Exophiala pisciphila AFTOL-ID 669

Ascosphaera subglobosa AA Wynns 5004  EX

Pseudospiromastix tentaculata CBS 184.92 EX

Uncinocarpus reesii ATCC 34533  EX

Granulopyrenis seawardii AFTOL-ID 2013

Nannizziopsis obscura UAMH 5875  EX

Microsporum audouinii CBS 109478

Chrysosporium parvum UAMH 1067

Kraurogymnocarpa trochleospora CBS 591.71  EX

Microsporum audouinii ATCC 10216

Arachnomyces glareosus CBS 116129

Ajellomyces grisea UAMH 5409 EX

Paranannizziopsis californiensis UAMH 10693  EX

Chaenothecopsis savonica Tibell 15876

Mitrula elegans WZGeo47Clark

Caliciopsis pinea AFTOL-ID 1869

Arachniotus littoralis CBS 454.73  EX

Kuehniella aurea CBS 593.71

Arachnomyces kanei UAMH 5908

Polyblastia melaspora AFTOL-ID 1356

Pseudogymnoascus pannorum var. pannorum CBS 108.14

Aphanoascella galapagosensis UAMH 11703  EX

Gymnoascus petalosporus CBS 252.72 

Ascobolus crenulatus AFTOL-ID 181

Ajellomyces capsulatus ATCC 26032

Malbranchea dendritica UAMH 2731  EX

Capronia pilosella AFTOL-ID 657

Roccellographa cretacea AFTOLID 93

Thelebolus ellipsoideus AFTOL-ID 5005

Ascocalvatia alveolata ATCC 22147  EX

Ctenomyces serratus CBS 187.61  EX

Arachnotheca glomerata CBS 348.71  EX

Rollandina hyalinospora CBS 548.72 (EX of Pseudoarachniotus hyalinosporus)
Arachniotus ruber UAMH 3543  EX

Arthroderma ciferrii AFTOLID 428

Nannizziopsis vriesii ATCC 22444  EX

Malbranchea cinnamomea CBS 343.55

Ascosphaera colubrina CBS 160.87

Paranannizziopsis crustacea UAMH 10199  EX

Amauroascus aureus ATCC 18654 (EX of Arachniotus aureus)

Renispora flavissima UAMH 4140  EX

Mycocalicium polyporaeum ZWGeo60Clark
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Uncinocarpus queenslandicus IFM 47370

Nannizziopsis infrequens UAMH 10417  EX
Nannizziopsis vriesii UAMH 3527 (EX of Rollandina vriesii)

Amauroascus mutatus CBS 181.70

Emmonsia pasteuriana UAMH 9510  EX

Spiromastix asexualis UTHSC DI 13 1  EX

Polytolypa hystricis UAMH 7299  EX
Ascosphaera apis ATCC MYA 4451

Emmonsia crescens UAMH 3008 (EX of Emmonsia crescens)

Gymnoascus desertorum CBS 634.72

Emmonsia sp. UAMH 10539

Kraurogymnocarpa trochleospora UAMH 10101  EX

“Paracoccidioides” sp. no name

Emmonsia sp. FDBC2

Auxarthronopsis bandhavgarhensis CBS 134524  EX

Myriodontium keratinophilum MEA B4 D

Nannizziopsis barbata UAMH 11185  EX

Ajellomyces capsulatus UAMH 7141

Amauroascus niger IFO 32599  EX

Aphanoascus reticulisporus IMI 336466  

Coccidioides immitis CBS 166.51

Ctenomyces serratus CBS 187.61  EX

Amaurascopsis reticulata IFO 9196

Uncinocarpus reesii UAMH 3881  EX

Aspergillus amstelodami DAOM 222011  EX

Myriodontium keratinophilum DUMC 134 08

Aphanoascella galapagosensis UAMH 11703  EX

Ascosphaera colubrina CBS 160.87

Auxarthron umbrinum UAMH 3952  EX

Gymnoascus confluens IMI 100873 (EX of Arachiotus confluens)

Trichophyton equinum CBS 112198

Auxarthron reticulatum UAMH 2006

Nannizziopsis hominis UAMH 7859  EX

Ajellomyces grisea UAMH 6836

Microsporum ferrugineum CBS 427.63

Amaurascopsis reticulata CBS 392.61 EX

Spiromastix princeps IMI 169642

Paracoccidioides brasiliensis Pb18

Aphanoascus arxii CBS 466.88 (EX of Gymnoascus arxii)

Emmonsia parva UAMH 130

Onygena equina TU101989
Apinisia racovitzae CBS 151.65 (EX of Arachniotus albicans)

Spiromastix warcupii AFTOLID 430

Emmonsia sp. UAMH 7101

Ascosphaera subglobosa DAOM 188973

Histoplasma capsulatum var. duboisii H147

Aphanoascus foetidus CBS 452.75

Arthroderma racemosum CBS 423.74 (EX of Rollandina vriesii)

Coccidioides posadasii IFM 4935

Keratinomyces ceretanicus CBS 269.89

Trichophyton rubrum UAMH 8547

Pseudospiromastix tentaculata CBS 184.92  EX
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