Supplementary information to:

Novel pathogenic Mucorales identified using the silkworm infection model
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NG 058648 1 Backusella indica CBS 788 70

Contig827-14 9.7
NG 058650 1 Backusella lamprospora CBS 118 08
NG 058649 1 Backusella circina CBS 128 70
NG 058647 1 Backusella tuberculispora CBS 562 66
NG 058651 1 Backusalla oblongiellipica CBS 568 70
[~ NG 067826 1 Mucor gigasporus CBS 566 91
NG 069689 1 Mucor moelieri f califomiensis CBS 402 58
o751 e mosircos as s
NG 057916 1 Mucor baciliformis CBS 251 53
(— NG 057969 1 Mucor luteus CBS 243 35
NG 057970 1 Mucor endophylicus CBS 385 95,
NG 057968 1 Mucor hiemalis f hiemalis CBS 201 65
NG 087707 1 Mucor souzae URM 7553
NG 057915 1 Mucor fusiformis CBS 336 68
NG 057921 1 Mucor flavus CBS 234 36
NG 057925 1 Mucor megalocarpus CBS 216 27
NG 070842 1 Pilaira moreaui var caucasica CBS 523 68
NG 057920 1 Mucor aligarensis C8S 993 70
NG 057919 1 Mucor satuminus CBS 974 68
NG 066156 1 Mucor minutus CBS 586 67
NG 057933 1 Pirella circinans CBS 962 68
NG 057922 1 Pirella naumovil CBS 524 68
NG 057876 1 Mucor mucedo CBS 640 67
NG 057874 1 Mucor pirformis CBS 169 25
NG 068529 1 Mucor koreanus CNUFC EML-QT1
NG 057917 1 Mucor zonalus CBS 148 69
NG 057918 1 Mucor durus CBS 156 51

{ NG 063979 1 Mucor abundans CBS 388 35
1 NG 066373 1 Mucor stercorarius CNUFC UK2-1
NG 057871 1 Mucor genevensis CBS 114 08

NG 055735 1 Mucor circnelloides fcrcinelloides CBS 195 68
NG 056283 1 Mucor griseocyanus CBS 116,08

NG 056280 1 Mucor ramosissimus CBS 135 65

NG 057365 1 Elisomyces anomalus CBS 243 57

NG 067371 1 Mucor bainier CBS 283 63

NG 056279 1 Mucor lusitanicus CBS 108 17

NG 042601 1 Mucor velutinosus ATCC MYA-4766
NG 069736 1 Mucor janssenii CBS 205 68

NG 070580 1 Mucor ctenidius CBS 293 66
NG 055727 1 Mucor racemosus f racemosus CBS 260 68
NG 057912 1 Mucor mousanensis CBS 999 70
- NG 057923 1 Mucor guiliermondii CBS 174 27
NG 057943 1 Gilbertela persicaria var persicaria CBS 190 32
NG 089695 1 Benjaminiella poitrasil CBS 158 60
NG 069814 1 Benjaminiella youngii CBS 103 89
NG 058646 1 Benjaminiella multispora CBS 42170
NG 058313 1 Cokeromyces recurvatus GBS 158 50
Mucor sp5:3
Mucor sp1:3
NG 067826 1 Mucor orantomantidis CNUFC MID1-1
Mucor sp 5286-1101
NG 057877 1 Mucor amphibiorum CBS 763 74

NG 057929 1 Mucor Inaequisporus OBS 255 36

NG 069778 1 Mucor ardhlaengikius CBS 21080

m 042602 1 Mucor elipsoideus ATCC MYA-4767

NG 060334 1 Mucor caatinguensis URM 7522

NG 057972 1 Mucor varisporus GBS 837 70

NG 057678 1 Mucor Indicus GBS 226 29

NG 057831 1 Mucor falcetus GBS 26135

NG 057757 1 Helicostyium cordense

NG 05728 1 Mucor azygosponus CBS 292 63

NG 057927 1 Mucor odoratus CBS 130 41

NG 057930 1 Mucor zychas var zychee GBS 416 67

NG 064040 1 Mycotypha africana CBS 122 64

NG 057932 1 Mycotypha microspora CBS 230 32

0.08 L NG 064135 1 Mycotypha indica GBS 245 84

NG 057814 1 Mucor laxarrhizus CBS 143 85

NG 060268 1 Isomucor trufemiae CCIBt 2328
NG 557913 1 Hyphomucor assamensis OBS 415 77
NG 084124 1 Utharomyces epaliocaulus GBS 112 81

NG 057873 1 Rhizopus americanus CBS 340 62

NG 057670 1 Rhizopus homolhallcus GBS 336 62
NG 057671 1 Rhizopus caespitosus GBS 427 87

NG 068155 1 Rnizopus azygosporus

NG 066256 1 Rhizopus microsporus var chinensis CBS 631 82
NG 059417 1 Rhizopus schipperae ATGC 96514

NG 056262 1 Rhizopus oryzee OB5 112 07

NG 060019 1 Saksenaca trapezispora UTHSG DI 15-1
jicans ATCC 18804

NG 054826 1

Supplementary Figure SI1.

Backusella spp.

LSU rRNA (a) and ITS (b-c) based phylogenetic analysis of novel
Mucorales analyzed using MAFFT and RAxML. (a) Both Mucor spp and Backusella spp (b) Mucor spp, and (c)

b

NR 126136 1 Mucor griseocyanus GBS 116 08 TS region from TYPE material
NR 169897 1 Mucor amethystinus. CBS 526 68 TS region from TYPE materlal

NR 103627 1 Mucor ramosissimus CBS 135 85 ITS region from TYPE material
NR 126127 1 Mucor lusitanicus CBS 108 17 ITS region from TYPE material
R 126116 1 Mucor circinelloides CBS 135 63 TS region from TYPE material
NR 168144 1 Mucor clenidius GBS 293 66 ITS region from TYPE material
NR 103628 1 Mucor bainieri CBS 293 63 ITS region from TYPE material
NR 169895 1 Mucor atramentarius CBS 202 28 1TS region from TYPE material

NR 168167 1 Mucor pseudolusitanicus CBS 540 78 ITS region from TYPE material

NR 126123 1 Mucor janssenil CBS 205 68 ITS region from TYPE material

NR 111662 1 Mucor velutinosus ATGG MYA-4766 ITS region from TYPE material
NR 169896 1 Mucor pseudocircinelloides CBS 54178 ITS region from TYPE material

NR 145283 1 Mucor brunnecgriseus CBS 129 41 TS region from TYPE material
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R 103620 1 Mucor mousanensis CBS 899 70 TS region from TYPE material

NR 103632 1 Mucor genevensis GBS 114 08 ITS region from TYPE material

NR 152956 1 Mucor lancealatus CBS 131276 ITS region from TYPE material
NR 103642 1 Mucor laxorrhizus CBS 143 85 ITS ragion from TYPE material
NR 164218 1 Hyphomucor assamensis CBS 415 77 ITS region from TYPE material
NR 103636 1 Mucor guiliermondi CBS 174 27 ITS region from TYPE material
NR 145287 1 Mucor odoratus CBS 13041 ITS region from TYPE material
NR 103841 1 Mucor zychae var zychae CBS 416 67 TS region from TYPE material
R 103639 1 Mucor azygosporus CBS 292 63 TS region from TYPE material
NR 103615 1 Musar amphibiorum GBS 763 74 ITS region from TYPE material
NR 077173 1 Mucor indicus CBS 226 29 ITS region from TYPE material
NRy{§3951 1 Mucor varisporus CBS 837 70 TS region from TYPE material
NR 103647 1 Mucor falcatus GBS 251 35 ITS region from TYPE materi
NR 152960 1 Mucor ardhlaengikius CBS 210 80 ITS region from TYPE material
NR 111683 1 Mugor ellipsoideus ATCC MYA-4767 ITS region fram TYPE material
| — NR 145205 1 Mucor durus CBS 156 511TS region from TYPE material
NR 103638 1 Mucor zonatus CBS 148 69 ITS region from TYPE material
NR 111658 1 Mucor moellerl CBS 406 58 ITS region from TYPE material
NR 152677 1 Mucor rudolphil WU 35889 ITS region from TYPE material
NR 152878 1 Musar liianae K M 196153 ITS region from TYPE material

45 145285 1 Mucor bacilformis CBS 251 53 ITS region fom TYPE materia

r— NR 103646 1 Mucor gigasporus CBS 56691 ITS region from TYPE material
NR 103633 1 Mucor flavus CBS 234 35 TS region from TYPE materlal
NR 103634 1 Mucor aligarensis CBS 993 70 TS region from TYPE material
NR 103635 1 Mucor satuminus GBS 874 68 ITS region fram TYPE material
3152958 1 Mucor minutus CBS 586 67 ITS region from TYPE materil
NR 103688 1 Mucor mucedo CBS 840 67 ITS rogion from TYPE material

NR 103631 1 Mucor striclus CBS 576 66 ITS region from TYPE material

05— NR 103630 1 Mucor piformis CBS 160 25 ITS region from TYPE material

NR 145286 1 Mucor megalocarpus GBS 215 27 ITS region from TYPE material
NR 111852 1 Mucor multiplex CBS 110662 ITS region from TYPE material

Mueor sp $286-1101 ITS

R 154877

3
Bar

NR 164587 1 Mucor orantomantidis CNUFG MID1-1 ITS region from TYPE material
Mucorsp 53 1TS
037 Mucor sp 13 ITS

MR 166290 1 Mucor souzan URM 7553 ITS rogion from TYPE materal
NR 172288 1 Mo regularis CBS 103 93 ITS region rom TYPE rateril
NR 111661 1 Mucer endophyticus CBS 385 95 ITS region from TYPE material
NR 120224 1 Mucor luteus CBS 243 35 TS region from TYPE materal
NR 111650 1 Mucor fusformis GBS 336 68 ITS region rom TYPE materal
NR 152948 1 Mucor hamals f hamalis CBS 201 65 TS region from TYPE materia

NR 125332 1 Candida albicans CBS 562 ITS region from TYPE material

1 Backusella gigacellularis CCIBt 3866 ITS region from TYPE material

NR 153601 1 Backusella tuberculispora CBS 562 68 ITS region from TYPE material
NR 103648 1 Backusella grandis CBS 186 87 ITS region from TYPE material
NRy; 145290 1 Backusella indica CBS 786 70 TS region ffom TYPE material

NR 145292 1 Backusella oblongielliptica GBS 568 70 ITS region from TYPE materia

NB 193649 1 Backusella circina CBS 128 70 ITS region from TYPE material

NR 145291 1 Backusella lamprospora CBS 118 08 ITS region from TYPE material
ckusella sp 827-14 ITS

L 0I5 NR 125332 1 Candida albicans CBS 562 ITS region from TYPE material

1.26
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AAAAGAAAATAACAATGATTTCCCTAGTAACGGCGAGTGAAGAGGAAAGAGCTCAAAGTT
AAAAGAAAATAACCATGATTTCCCTAGTAACGGCGAGTGAAGAGGAAAGAGCTCAAAGTT
AAAAGAAAATAACCATGATTTCCCTAGTAACGGCGAGTGAAGAGGAAAGAGCTCAAAGTT
AAAAGAAAATAACAATGATTTCCCTAGTAACGGCGAGTGAAGAGGAAAGAGCTCAAAGTT

KAAKAAAKAKAAAKA KK KA AR A Ak Ak Ak Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkkhhhkhkhhhkkhkhkhkhkhk,kxkx*x%

GGAATCCGGCTGCCCTAGGTAGTTGGAGTTGTAAACTGGAGAGGTGTTTTCCAGGCGAGC
GGAACCTGTTTGGCTTAGCTAAACCGGATTGTAAACTGTAGAGGTGTTTTCCTGACACGC
GGAACCTGTTTGGCTTAGCTAAACCGGATTGTAAACTGTAGAGGTGTTTTCCTGACACGC
GGAACCTGTTTGGCTTAGCTAAACCGGATTGTAAACTGTAGAAGTGTTTTCCTGATACGC

Rk S S * Kk kK kkk kK * KA KAAKA A KA KK Ak k Ak Ak kA kkkk Kk * %

CAAGCAAATAAGTCCTTTGGAACGGGGCATCATAGAGGGTGAGAATCCCGTCTTTGGCTT
TTGGTAAATAAGTCCTTTGGAACAGGGCATCATAGAGGGTGAGAATCCCGTCTTTGGCCA
TTGGTAAATAAGTCCTTTGGAACAGGGCATCATAGAGGGTGAGAATCCCGTCTTTGGCCA
CTGGCAAATAAGTCCTTTGGAACAGGGCATCATAGAGGGTGAGAATCCCGTCTTTGGCCA

Kk khkkkkhkkhkhkhkkhkhkhkhkhkkhkhkkhkx dhhkkhkhkkhkhhkkhhkhhhkhkhhrhkhkhkdrhkrkhkhkrhhhkhkkhxk

GAGCTATTCGCCTTTTGCGATACACTTTCAAAGAGTCAGGTTGTTTGGGAATGCAGCCTA
AAGCAGT-TGTCTTTTGTGATACACTTTCAAAGAGTCAGGTTGTTTGGGAATGCAGCCTA
AAGCAGT-TGTCTTTTGTGATACACTTTCAAAGAGTCAGGTTGTTTGGGAATGCAGCCTA
GAGCAG--TGTCTTTTGTGATACATTTTCAAAGAGTCAGGTTGTTTGGGAATGCAGCCTA

* kK Kk kkhkkkhkkhkk khkhkkkhkk Ahkhkhkkhkhkkhhhkhkhkkhkrhhkhkhkrhkhkhkhkrhkhkhkhhkhkkhkxkkkx

AATTGGGTGGTAAATCTCACCTAAAGCTAAATATGGGCGAGAGACCGATAGCGAACAAGT
AATTGGGTGGTAAATCTCACCTAAAGCTAAATATCTGCGAGAGACCGATAGCGAACAAGT
AATTGGGTGGTAAATCTCACCTAAAGCTAAATATCTGCGAGAGACCGATAGCGAACAAGT
AATTGGGTGGTAAATCTCACCTAAAGCTAAATATCTGCGAGAGACCGATAGCGAACAAGT

R R S I R I R b I I I I I I I I I R R S I S b b b I I I

ACCGTGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAACAGTATGTGAAATTGTT
ACCGTGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAACAGTACGTGAAATTGTT
ACCGTGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAACAGTACGTGAAATTGTT
ACCGTGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAACAGTACGTGAAATTGTT

KA KA A KA A A A A AR AN AR A AR AR AR A A Ak hkhkhkhkhkhkhkhkhhkhkhhhhkhkhkhk, *hkhkhkhkhk,kxkxx%

GAAAGGGAACCGTTTGGAGCCAGACCGGCCGTTCTATAATCAATCTCTGCCTCGGTGGGG
AAAATGGAACGGTTTGAAGCCAGATTGGCTTGGTTGTAATCAATCTAGGATTCGTCCTGG
AAAATGGAACGGTTTGAAGCCAGATTGGCTTGGTTGTAATCAATCTAGGATTCGTCCTGG
AAAATGGAACGGTTTGAAGCCAGACTGGCTTGGTTGTAATCAATCTAGGATTCGTCCTGG

kkhkk Kkhkkhkkkhk hhkkkhkk kkkkkhkkk * kK * kkkkkkkkkk * * Kk Kk * K

ATGCACTTGTAGGACGTTGGCCTGCCAACAGCAATTTTGTCTGGTGGAAAAAACCAGGAG
ATGCACTTGCAGC--CTATGCCTGCCAACGACAGTTTTTCTTGAGGGAAAAAGCCATTGG
ATGCACTTGCAGC--CTATGCCTGCCAACGACAGTTTTTCTTGAGGGAAAAAGCCATTGG
ATGCACTTGCAGC--CTATGCCTGCCAACGACAGTTTTTTCTGAGGGAAAAAACTAGAGG

*kkhkkkkkkhkxk kK * R R R R ki i *k  kkkk * * Rk Rk ko S *

GAATGTGGCCCCTCGGGGTGTTATAGCCTCCCGGAAAATACATCGGACGGGATTGAGGAC
AAATGTGGCCCTTCGGGGTGTTATAGTCCTTTGGAAAATACCTTGGGAAAGACTGAGGAA
AAATGTGGCCCTTCGGGGTGTTATAGTCCTTTGGAAAATACCTTGGGAAAGACTGAGGAA
AAATGTGGCCCTTCGGGGTGTTATAGTCCTTTAGAAAATACCTTGGAAGAGACTGAGGAA

R Rk h E b S b b b b b I b b b b I b I S Rk kS S Kk KKk Kk Kk kk

TGCAGTAAATGCCTTTAGGCG-AAATACCTGGGCGCTTGTGTTGAGGACGTGTAGAATCT
CGCAGTGGATGCCTTTATGGCAAGATTGCTGAGTGCTTTTGCTGATGTATGCTAGAATTT
CGCAGTGGATGCCTTTATGGCAAGATTGCTGGGTGCTTTTGCTAATGTATGCTAGAATTT
CGCAGTGAATGCCTTTA-GGCAAGATTGCTGGGCGCTTTTGTTGATACATGCTAGAATTT

* Kk Kk kK ER Rk * k% *k*k Kk kkkk K*k K* X Xk Kk Kk KkKk Kk

CTGCTTCGGGTGGTGCTACGCTCT-AATGTGCAACTCGCCTAGATTATTTTCTATTTGCT
CTGCCTTGGGTGGTGCTAGTGTACAAAGGTAAAACTCGCTTGGTATATTTTTCATCCGCT
CTGCCTTGGGTGGTGCTAGTGTACAAAGGTAAAACTCGCTTGGTATATTTTTCATCCGCT
CTGCTTCGGGTGGTGCTAGTGTGTAAAGATGGAACTCGTTTAGTATATTTTTCATTCACT

*kkhkkk Kk kkhkkkkkkkkhkkk * * * * * Kk k ok kK * % KKKk KKK * x * K
TAGGTTGTTGGCTTAATGACTCTAAATGAC 688
TAGGTTGTTGGCTTAATGACTTTAAATCAC 687
TAGGTTGTTGGCTTAATGACTTTAAATCAC 687
TAGGTTGTTGGCTTAATGACTTTAAATCAC 685

khkkkhkhkhkkhkrkhkhkhkkhkkkhkhkhkhrhkkhkhk *kkk*x K%

Supplementary Figure S2. Sequence alignment of LSU of newly identified Mucorales.
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Mucor sp.

Backusella sp.

Supplementary Figure S3. Growth of novel Mucorales. 4.0 x 10* spores contained in 40 ul of
normal saline were spotted at the center of the YPD agar plates, dried, incubated at 30°C, and growth

was recorded every day until the 5% day.



Supplementary Table S1. Pathogenicity of Mucorales spores in silkworm. Fifty microliter
spore suspensions with or without 1/8 dilution were injected into the silkworm hemolymph, and

survival was recorded at 15 and 20 hrs. NR: Not Recorded

Sambple No of Dilution Injected Survival at
P spores/ml fold  silkworms 15hr 20 hr

g 1 3 NR 0/3
Mucor sp. 1-3 55x10 ] 3 23 13
1 3 NR 0/3

8
Mucor sp. 5-3 39x10 ] 3 33 23
Mucor sp. P 1 3 NR 0/3
$286-1101 3.5x 10 8 3 3313
Backusella sp. 7 1 3 NR 0/3
827-14 45x 10 8 3 33 083
Normal saline 0 NA 3 3/3 3/3




