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LSU
Large Subunit rDNA
D1 to D3
(127 species)

Saprolegnia parasitica CBS113187 28 S
Saprolegnia ferax CBS30537 28S

chamaehyphon CBS25930 28S
helicoides CBS28631 28S

oedochilum CBS29237 28S
ostracodes CBS76873 28 S

boreale CBS55188 28S
megacarpum CBS112351 28S

carbonicum CBS112544 28S
montanum CBS111349 28S

litorale CBS118360 28S
citrinum CBS119171 28S

cucurbitacearum CBS74896 28 S
indigoferae CBS26130 28S

vexans CBS11980 28 S
acanthicum CBS37734 28S

periplocum CBS28931 28S
hydnosporum CBS25360 28S

amasculinum CBS55288 28S
oligandrum CBS38234 28S

grandisporangium CBS28679 28S
insidiosum CBS57485 28S

vanterpoolii CBS29537 28 S
volutum CBS69983 28S

phragmitis CBS117104 28S
aristosporum CBS26338 28 S

arrhenomanes CBS32462 28S
tracheiphilum CBS32365 28S

conidiophorum CBS22388 28S
salpingophorum CBS47150 28S

scleroteichum CBS29437 28 S
contiguanum CBS22194 28S

dissimile CBS15564 28S
zingiberis CBS21682 28S
myriotylum CBS25470 28S
sulcatum CBS60373 28 S

plurisporium CBS100530 28S
graminicola CBS32762 28S

periilum CBS16968 28S
angustatum CBS52274 28S
catenulatum CBS84268 28 S
rhizo oryzae CBS119169 28 S
folliculosum CBS22094 28 S

tolurosum CBS31633 28S
inflatum CBS16868 28S

capillosum CBS22294 28S
flevoense CBS23472 28 S

pachycaule CBS22788 28 S
aquatile CBS21580 28S

sukuiense CBS110030 28 S
marinum CBS75096 28S
diclinum CBS66479 28S
lutarium CBS22288 28S
coloratum CBS15464 28S
dissotocum CBS16668 28 S

apleroticum CBS77281 28S
pyrilobum CBS15864 28S

adhaerens CBS52074 28S
chondricola CBS20385 28 S
porphyrae CBS36979 28S

monospermum CBS15873 28S
aphanidermatum CBS11880 28S

deliense CBS31433 28S
rostratifingens CBS115464 28 S

rostratum CBS53374 28 S
segnitium CBS112354 28S

longandrum CBS112355 28S
acrogynum CBS54988 28S

hypogynum CBS23494 28S
apiculatum CBS120945 28S

radiosum CBS21794 28S
echinulatum CBS28164 28S

erinaceus CBS50580 28 S
ornacarpum CBS112350 28S

minus CBS22688 28S
pleroticum CBS77681 28S

parvum CBS22588 28S
rhizosaccharum CBS112356 28 S
middletonii CBS52874 28S
multisporum CBS47050 28S

marsipium CBS77381 28S
nunn CBS80896 28S
orthogonon CBS37672 28S
cystogenes CBS67585 28S

acanthophoron CBS33729 28S
nodosum CBS102274 28S

perplexum CBS67485 28S
jasmonium CBS101876 28S

mastophorum CBS37572 28S
uncinulatum CBS51877 28S

buismaniae CBS28831 28S
polymastum CBS81170 28S

okanoganense CBS31581 28 S
paddicum CBS69883 28S

iwayamai CBS15664 28S
canariense CBS112353 28 S

violae CBS15964 28S
salinum CBS113341 28S

intermedium CBS26638 28S
kunmingense CBS55088 28S
spinosum CBS27567 28S

sylvaticum CBS45367 28 S
terrestris CBS112352 28 S

mamillatum CBS25128 28S
paroecandrum CBS15764 28S

irregulare CBS25028 28S
cryptoirregulare CBS118731 28S
cylindrosporum CBS21894 28S

macrosporum CBS57480 28S
abappressorium CBS110198 28S

lucens CBS113342 28S
viniferum CBS119168 28S
debaryanum CBS75296 28S

violae CBS13237 28S
nagaii CBS77996 28S

splendens CBS46248 28 S
ultimum v spor CBS21965 28S

ultimum v ult CBS39851 28 S
violae CBS17886 28S

glomeratum CBS119165 28S
heterothallicum CBS45067 28S

glomeratum CBS120914 28S
dimorphum CBS40672 28S
undulatum CBS15769 28S

helicandrum CBS39354 28S
prolatum CBS84568 28S
anandrum CBS28531 28S
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Saprolegnia parasitica CBS113187 ITS
Saprolegnia ferax CBS30537 ITS

cucurbitacearum CBS74896 ITS
indigoferae CBS26130 ITS
vexans CBS11980 ITS

chamaehyphon CBS25930 ITS
helicoides CBS28631 ITS

citrinum CBS119171 ITS
litorale CBS118360 ITS

carbonicum CBS112544 ITS
montanum CBS111349 ITS

oedochilum CBS29237 ITS
ostracodes CBS76873 ITS

boreale CBS55188 ITS
megacarpum CBS112351 ITS

rostratifingens CBS115464 ITS
rostratum CBS53374 ITS

marsipium CBS77381 ITS
multisporum CBS47050 ITS

minus CBS22688 ITS
pleroticum CBS77681 ITS
parvum CBS22588 ITS

rhizosaccharum CBS112356 ITS
middletonii CBS52874 ITS

segnitium CBS112354 ITS
longandrum CBS112355 ITS

acrogynum CBS54988 ITS
hypogynum CBS23494 ITS

apiculatum CBS120945 ITS
radiosum CBS21794 ITS

echinulatum CBS28164 ITS
erinaceus CBS50580 ITS
ornacarpum CBS112350 ITS

jasmonium CBS101876 ITS
mastophorum CBS37572 ITS

uncinulatum CBS51877 ITS
buismaniae CBS28831 ITS
polymastum CBS81170 ITS

cystogenes CBS67585 ITS
perplexum CBS67485 ITS

acanthophoron CBS33729 ITS
nodosum CBS102274 ITS

nunn CBS80896 ITS
orthogonon CBS37672 ITS

splendens CBS46248 ITS
ultimum v spor CBS21965 ITS

ultimum v ult CBS39851 ITS
violae CBS17886 ITS

heterothallicum CBS45067 ITS
glomeratum CBS119165 ITS

glomeratum CBS120914 ITS
nagaii CBS77996 ITS

okanoganense CBS31581 ITS
paddicum CBS69883 ITS
iwayamai CBS15664 ITS

canariense CBS112353 ITS
violae CBS15964 ITS

intermedium CBS26638 ITS
salinum CBS113341 ITS

macrosporum CBS57480 ITS
lucens CBS113342 ITS
violae CBS13237 ITS

viniferum CBS119168 ITS
debaryanum CBS75296 ITS
kunmingense CBS55088 ITS

spinosum CBS27567 ITS
sylvaticum CBS45367 ITS
terrestris CBS112352 ITS

paroecandrum CBS15764 ITS
mamillatum CBS25128 ITS

irregulare CBS25028 ITS
cryptoirregulare CBS118731 ITS

cylindrosporum CBS21894 ITS
abappressorium CBS110198 ITS

dimorphum CBS40672 ITS
undulatum CBS15769 ITS

anandrum CBS28531 ITS
helicandrum CBS39354 ITS
prolatum CBS84568 ITS

acanthicum CBS37734 ITS
periplocum CBS28931 ITS
hydnosporum CBS25360 ITS
amasculinum CBS55288 ITS
oligandrum CBS38234 ITS

insidiosum CBS57485 ITS
grandisporangium CBS28679 ITS

adhaerens CBS52074 ITS
chondricola CBS20385 ITS
porphyrae CBS36979 ITS

aphanidermatum CBS11880 ITS
deliense CBS31433 ITS

vanterpoolii CBS29537 ITS
phragmitis CBS117104 ITS

aristosporum CBS26338 ITS
arrhenomanes CBS32462 ITS

inflatum CBS16868 ITS
graminicola CBS32762 ITS
periilum CBS16968 ITS

angustatum CBS52274 ITS
catenulatum CBS84268 ITS
rhizo oryzae CBS119169 ITS

folliculosum CBS22094 ITS
tolurosum CBS31633 ITS

volutum CBS69983 ITS
plurisporium CBS100530 ITS

tracheiphilum CBS32365 ITS
conidiophorum CBS22388 ITS

salpingophorum CBS47150 ITS
scleroteichum CBS29437 ITS
zingiberis CBS21682 ITS
myriotylum CBS25470 ITS

sulcatum CBS60373 ITS
contiguanum CBS22194 ITS
dissimile CBS15564 ITS

pyrilobum CBS15864 ITS
apleroticum CBS77281 ITS

aquatile CBS21580 ITS
sukuiense CBS110030 ITS

pachycaule CBS22788 ITS
marinum CBS75096 ITS

coloratum CBS15464 ITS
dissotocum CBS16668 ITS
diclinum CBS66479 ITS

lutarium CBS22288 ITS
capillosum CBS22294 ITS
flevoense CBS23472 ITS

monospermum CBS15873 ITS
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Oomycete barcoding

• Cytochrome Oxidase I (COI)
• Good primers designed that amplify a 727bp region of COI
• No introns in oomycete COI (as opposed to true fungi)

78 778
900

12600

Barcode
<-FM85-modOom-COI-Lev-up->

Martin, F. N., and P. W. Tooley. 2003. Phylogenetic relationships among Phytophthora
species inferred from sequence analysis of mitochondrially encoded cytochrome oxidase I 
and II genes. Mycologia 95:269-284.
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• ~1,000 COI & ITS sequences 
of oomycetes obtained to date

• Over 100 species of Pythium, 
70 species of Phytophthora, 
and several other genera such 
as Achlya, Peronophythora, 
and Saprolegnia



COI
5’ end of 
Cytochrome Oxidase I
(124 species)

cucurbitacearum CBS74896 COI
vexans CBS11980 COI

indigoferae CBS26130 COI
oedochilum CBS29237 COI

ostracodes CBS76873 COI
boreale CBS55188 COI

megacarpum CBS112351 COI
chamaehyphon CBS25930 COI

helicoides CBS28631 COI
citrinum CBS119171 COI

litorale CBS118360 COI
carbonicum CBS112544 COI

montanum CBS111349 COI
insidiosum CBS57485 COI
monospermum CBS15873 COI

capillosum CBS22294 COI
flevoense CBS23472 COI

apleroticum CBS77281 COI
aquatile CBS21580 COI
sukuiense CBS110030 COI

pachycaule CBS22788 COI
diclinum CBS66479 COI
lutarium CBS22288 COI
marinum CBS75096 COI
coloratum CBS15464 COI
dissotocum CBS16668 COI

aphanidermatum CBS11880 COI
deliense CBS31433 COI

adhaerensCBS52074 COI
chondricola CBS20385 COI

porphyrae CBS36979 COI
periplocum CBS28931 COI

acanthicum CBS37734 COI
amasculinum CBS55288 COI
oligandrum CBS38234 COI

grandisporangium CBS28679 COI
conidiophorum CBS22388 COI
salpingophorum CBS47150 COI

sulcatum CBS60373 COI
scleroteichum CBS29437 COI
zingiberis CBS21682 COI
myriotylum CBS25470 COI

pyrilobum CBS15864 COI
dissimile CBS15564 COI

vanterpoolii CBS29537 COI
angustatum CBS52274 COI

catenulatum CBS84268 COI
folliculosum CBS22094 CO I
torulosum CBS31633 COI
rhizo-oryzae CBS119169 COI

graminicola CBS32762 COI
periilum CBS16968 COI

plurisporium CBS100530 COI
volutum CBS69983 COI

phragmitis CBS117104 COI
aristosporum CBS26338 COI

arrhenomanes CBS32462 COI
contiguanum CBS22194 COI

cystogenes CBS67585 COI
perplexum CBS67485 COI

marsipium CBS77381 COI
acanthophoron CBS33729 COI

nodosum CBS102274 COI
jasmonium CBS101876 COI

mastophorum CBS37572 COI
polymastum CBS81170 COI

buismaniae CBS28831 COI
uncinulatum CBS51877 COI

nunn CBS80896 COI
orthogonon CBS37672 COI

okanoganense CBS31581 COI
paddicum CBS69883 COI

iwayamai CBS15664 COI
violae CBS15964 COI

canariense CBS112353 COI
intermedium CBS26638 COI
macrosporum CBS57480 COI

abappressorium CBS110198 COI
salinum CBS113341 COI

debaryanum CBS75296 COI
viniferum CBS119168 COI

lucens CBS113342 COI
sylvaticum CBS45367 COI

terrestris CBS112352 COI
cryptoirregulare CBS118731 COI

cylindrosporum CBS21894 COI
irregulare CBS25028 COI

kunmingense CBS55088 COI
nagaii CBS77996 COI

mamillatum CBS25128 COI
spinosum CBS27567 COI

paroecandrum CBS15764 COI
multisporum CBS47050 COI

middletonii CBS52874 COI
parvum CBS22588 COI

rhizosaccharum CBS112356 COI
minus CBS22688 COI
pleroticum CBS77681 COI

segnitium CBS112354 COI
rostratifingens CBS115464 COI

rostratum CBS53374 COI
longandrum CBS112355 COI
apiculatum CBS120945 COI
acrogynum CBS54988 COI
hypogynum CBS23494 COI

echinulatum CBS28164 COI
radiosum CBS21794 COI

erinaceus CBS50580 COI
ornacarpum CBS112350 COI

glomeraturm CBS119165 COI
glomeraturm CBS120914 COI

heterothallicum CBS45067 COI
violae CBS17886 COI

violae CBS13237 COI
ultimum v spor CBS21965 COI
ultimum v ult CBS39851 CO I

splendens CBS46248 COI
prolatum CBS84568 COI

anandrum CBS28531 COI
helicandrum CBS39354 COI

dimorphum CBS40672 COI
undulatum CBS15769 COI

Saprolegnia parasitica CBS113187 COI
Saprolegnia ferax CBS30537 COI
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Interspecific divergence for various markers and clades

9.9%0.0%6.2%11.2%0.0%6.0%11.5%0.0%7.7%679COI
27.3%1.9%21.0%36.8%0.0%24.8%22.3%0.0%11.4%825ITS
9.3%0.0%5.8%9.9%0.0%6.0%8.1%0.0%3.8%1452LSU
MaxMinMeanMaxMinMeanMaxMinMean

Average 
LengthMarker

Clade KClades E-JClades A-D

Interspecific Divergence

3.4%6.9%6.2%COI
2.8%8.2%8.7%ITS
0.4%2.2%2.3%LSU

DBAMarker

Mean Interspecific
Divergence per 

Clade



Saprolegnia parasitica CBS113187 ITS
Saprolegnia ferax CBS30537 ITS

cucurbitacearum CBS74896 ITS
indigoferae CBS26130 ITS
vexans CBS11980 ITS

chamaehyphon CBS25930 ITS
helicoides CBS28631 ITS

citrinum CBS119171 ITS
litorale CBS118360 ITS

carbonicum CBS112544 ITS
montanum CBS111349 ITS

oedochilum CBS29237 ITS
ostracodes CBS76873 ITS

boreale CBS55188 ITS
megacarpum CBS112351 ITS

rostratifingens CBS115464 ITS
rostratum CBS53374 ITS

marsipium CBS77381 ITS
multisporum CBS47050 ITS

minus CBS22688 ITS
pleroticum CBS77681 ITS
parvum CBS22588 ITS

rhizosaccharum CBS112356 ITS
middletonii CBS52874 ITS

segnitium CBS112354 ITS
longandrum CBS112355 ITS

acrogynum CBS54988 ITS
hypogynum CBS23494 ITS

apiculatum CBS120945 ITS
radiosum CBS21794 ITS

echinulatum CBS28164 ITS
erinaceus CBS50580 ITS
ornacarpum CBS112350 ITS

jasmonium CBS101876 ITS
mastophorum CBS37572 ITS

uncinulatum CBS51877 ITS
buismaniae CBS28831 ITS
polymastum CBS81170 ITS

cystogenes CBS67585 ITS
perplexum CBS67485 ITS

acanthophoron CBS33729 ITS
nodosum CBS102274 ITS

nunn CBS80896 ITS
orthogonon CBS37672 ITS

splendens CBS46248 ITS
ultimum v spor CBS21965 ITS

ultimum v ult CBS39851 ITS
violae CBS17886 ITS

heterothallicum CBS45067 ITS
glomeratum CBS119165 ITS

glomeratum CBS120914 ITS
nagaii CBS77996 ITS

okanoganense CBS31581 ITS
paddicum CBS69883 ITS
iwayamai CBS15664 ITS

canariense CBS112353 ITS
violae CBS15964 ITS

intermedium CBS26638 ITS
salinum CBS113341 ITS

macrosporum CBS57480 ITS
lucens CBS113342 ITS
violae CBS13237 ITS

viniferum CBS119168 ITS
debaryanum CBS75296 ITS
kunmingense CBS55088 ITS

spinosum CBS27567 ITS
sylvaticum CBS45367 ITS
terrestris CBS112352 ITS

paroecandrum CBS15764 ITS
mamillatum CBS25128 ITS

irregulare CBS25028 ITS
cryptoirregulare CBS118731 ITS

cylindrosporum CBS21894 ITS
abappressorium CBS110198 ITS

dimorphum CBS40672 ITS
undulatum CBS15769 ITS

anandrum CBS28531 ITS
helicandrum CBS39354 ITS
prolatum CBS84568 ITS

acanthicum CBS37734 ITS
periplocum CBS28931 ITS
hydnosporum CBS25360 ITS
amasculinum CBS55288 ITS
oligandrum CBS38234 ITS

insidiosum CBS57485 ITS
grandisporangium CBS28679 ITS

adhaerens CBS52074 ITS
chondricola CBS20385 ITS
porphyrae CBS36979 ITS

aphanidermatum CBS11880 ITS
deliense CBS31433 ITS

vanterpoolii CBS29537 ITS
phragmitis CBS117104 ITS

aristosporum CBS26338 ITS
arrhenomanes CBS32462 ITS

inflatum CBS16868 ITS
graminicola CBS32762 ITS
periilum CBS16968 ITS

angustatum CBS52274 ITS
catenulatum CBS84268 ITS
rhizo oryzae CBS119169 ITS

folliculosum CBS22094 ITS
tolurosum CBS31633 ITS

volutum CBS69983 ITS
plurisporium CBS100530 ITS

tracheiphilum CBS32365 ITS
conidiophorum CBS22388 ITS

salpingophorum CBS47150 ITS
scleroteichum CBS29437 ITS
zingiberis CBS21682 ITS
myriotylum CBS25470 ITS

sulcatum CBS60373 ITS
contiguanum CBS22194 ITS
dissimile CBS15564 ITS

pyrilobum CBS15864 ITS
apleroticum CBS77281 ITS

aquatile CBS21580 ITS
sukuiense CBS110030 ITS

pachycaule CBS22788 ITS
marinum CBS75096 ITS

coloratum CBS15464 ITS
dissotocum CBS16668 ITS
diclinum CBS66479 ITS

lutarium CBS22288 ITS
capillosum CBS22294 ITS
flevoense CBS23472 ITS

monospermum CBS15873 ITS
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ITS COI
cucurbitacearum CBS74896 COI

vexans CBS11980 COI
indigoferae CBS26130 COI
oedochilum CBS29237 COI

ostracodes CBS76873 COI
boreale CBS55188 COI

megacarpum CBS112351 COI
chamaehyphon CBS25930 COI

helicoides CBS28631 COI
citrinum CBS119171 COI

litorale CBS118360 COI
carbonicum CBS112544 COI

montanum CBS111349 COI
insidiosum CBS57485 COI
monospermum CBS15873 COI

capillosum CBS22294 COI
flevoense CBS23472 COI

apleroticum CBS77281 COI
aquatile CBS21580 COI
sukuiense CBS110030 COI

pachycaule CBS22788 COI
diclinum CBS66479 COI
lutarium CBS22288 COI
marinum CBS75096 COI
coloratum CBS15464 COI
dissotocum CBS16668 COI

aphanidermatum CBS11880 COI
deliense CBS31433 COI

adhaerensCBS52074 COI
chondricola CBS20385 COI

porphyrae CBS36979 COI
periplocum CBS28931 COI

acanthicum CBS37734 COI
amasculinum CBS55288 COI
oligandrum CBS38234 COI

grandisporangium CBS28679 COI
conidiophorum CBS22388 COI
salpingophorum CBS47150 COI

sulcatum CBS60373 COI
scleroteichum CBS29437 COI
zingiberis CBS21682 COI
myriotylum CBS25470 COI

pyrilobum CBS15864 COI
dissimile CBS15564 COI

vanterpoolii CBS29537 COI
angustatum CBS52274 COI

catenulatum CBS84268 COI
folliculosum CBS22094 CO I
torulosum CBS31633 COI
rhizo-oryzae CBS119169 COI

graminicola CBS32762 COI
periilum CBS16968 COI

plurisporium CBS100530 COI
volutum CBS69983 COI

phragmitis CBS117104 COI
aristosporum CBS26338 COI

arrhenomanes CBS32462 COI
contiguanum CBS22194 COI

cystogenes CBS67585 COI
perplexum CBS67485 COI

marsipium CBS77381 COI
acanthophoron CBS33729 COI

nodosum CBS102274 COI
jasmonium CBS101876 COI

mastophorum CBS37572 COI
polymastum CBS81170 COI

buismaniae CBS28831 COI
uncinulatum CBS51877 COI

nunn CBS80896 COI
orthogonon CBS37672 COI

okanoganense CBS31581 COI
paddicum CBS69883 COI

iwayamai CBS15664 COI
violae CBS15964 COI

canariense CBS112353 COI
intermedium CBS26638 COI
macrosporum CBS57480 COI

abappressorium CBS110198 COI
salinum CBS113341 COI

debaryanum CBS75296 COI
viniferum CBS119168 COI

lucens CBS113342 COI
sylvaticum CBS45367 COI

terrestris CBS112352 COI
cryptoirregulare CBS118731 COI

cylindrosporum CBS21894 COI
irregulare CBS25028 COI

kunmingense CBS55088 COI
nagaii CBS77996 COI

mamillatum CBS25128 COI
spinosum CBS27567 COI

paroecandrum CBS15764 COI
multisporum CBS47050 COI

middletonii CBS52874 COI
parvum CBS22588 COI

rhizosaccharum CBS112356 COI
minus CBS22688 COI
pleroticum CBS77681 COI

segnitium CBS112354 COI
rostratifingens CBS115464 COI

rostratum CBS53374 COI
longandrum CBS112355 COI
apiculatum CBS120945 COI
acrogynum CBS54988 COI
hypogynum CBS23494 COI

echinulatum CBS28164 COI
radiosum CBS21794 COI

erinaceus CBS50580 COI
ornacarpum CBS112350 COI

glomeraturm CBS119165 COI
glomeraturm CBS120914 COI

heterothallicum CBS45067 COI
violae CBS17886 COI

violae CBS13237 COI
ultimum v spor CBS21965 COI
ultimum v ult CBS39851 CO I

splendens CBS46248 COI
prolatum CBS84568 COI

anandrum CBS28531 COI
helicandrum CBS39354 COI

dimorphum CBS40672 COI
undulatum CBS15769 COI

Saprolegnia parasitica CBS113187 COI
Saprolegnia ferax CBS30537 COI
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ITS 
444 Pythium strains
CBS and DAOM

Ph inundata BR0332 IT S
Ph megasperma BR0529 IT S

Ph sp BR0333 ITS
Ph megasperma BR0528 IT S

Ph megasperma BR0396 IT S
Ph megasperma BR0398 IT S

BR0892 ITS
BR0893 ITS

Py sp BR0514 ITS
Py sp BR0519 ITS

Ph sojae BR0582 ITS
BR1059 ITS

Pyt ultimum BR1059 ITS
BR0622 ITS

Ph medicaginis BR0611 ITS
BR0611 Phytophthora Medicagenis IT S

Ph medicaginis BR0610 ITS
BR0664 ITS
Ph sp BR0464 ITS

BR0682 ITS
Py sp BR0589 ITS

Py sp BR0521 ITS
BR1058 ITS

BR0673 ITS
BR0672 ITS

BR1067 ITS
BR0194 ITS

Pyt cucurbitacearum CBS74896 ITS 28S
Pyt indigoferae CBS26130 ITS-28S

Pyt vexans CBS11980 ITS-28S
Pyt chamaehyphon CBS25930 ITS-28 S
Pyt helicoides CBS28631 ITS-28S

DAOM229148 ITS
Pyt boreale CBS55188 ITS 28S

Pyt megacarpum CBS112351 ITS 28 S
Pyt oedochilum CBS29237 ITS-28S

Pyt carbonicum CBS112544 ITS-28S
Pyt montanum CBS111349 ITS-28 S

Pyt citrinum CBS119171 ITS 28S
Pyt citrinum CBS122662 ITS 28S

Pyt litorale CBS118360 ITS 28S
Pyt ostracodes CBS76873 ITS-28S

Pyt ornamentatum CBS122665 ITS 28 S
Pyt periplocum CBS122664 ITS 28S

Pyt periplocum CBS28931 ITS-28S
Pyt lycopersicum ADC0821 ITS 28S

Pyt hydnosporum CBS25360 ITS red o
Pyt oligandrum CBS38234 ITS 28S

Pyt hydnosporum CBS25360 ITS-28 S
Pyt amasculinum CBS55288 ITS 28S

Py sp BR0252 ITS
BR0978 ITS

Pyt acanthicum CBS37734 ITS 28S
Pyt spiculocarpum CBS122647 ITS 28S

Pyt grandisporangium CBS28679 ITS-28 S
Pyt insidiosum CBS57485 ITS 28S

Pyt adhaerens CBS52074 ITS 28S
Pyt chondricola CBS20385 ITS-28S

Pyt porphyrae CBS36979 ITS 28S
Pyt monospermum CBS15873 ITS red o

Pyt monospermum CBS15873 ITS-28 S
Pyt flevoense CBS23472 ITS-28S

Pyt capillosum CBS22294 ITS redo
Pyt capillosum CBS22294 ITS-28S

Pyt apleroticum CBS77281 ITS 28S
Pyt aquatile CBS21580 ITS 28S
Pyt sukuiense CBS110030 ITS 28S

Pyt pachycaule CBS22788 ITS redo
BR0679 ITS

Pyt pachycaule CBS22788 ITS-28S
BR0641 ITS

Py newsp BR0180 ITS
Pyt dissotocum CBS16668 ITS redo

BR0777 ITS
DAOM229134 ITS
BR0621 ITS

Py newsp BR0176 ITS
Pyt marinum CBS75096 ITS red o
Pyt marinum CBS75096 ITS 28S
BR0677 ITS
BR0689 ITS

BR0739 ITS
BR1063 ITS

BR1044 ITS
Pyt coloratum CBS15464 ITS red o
Pyt coloratum CBS15464 ITS-28S
Pyt dissotocum CBS16668 ITS-28S
Pyt lutarium CBS22288 ITS-28S

BR0992 ITS
Pyt coloratum BR1063 ITS
Pyt sp GRF BR1044 ITS
BR0678 ITS
Pyt dissotocum DAOM229134 ITS
BR0908 ITS
BR0721 ITS

BR0907 ITS
BR0710 ITS

Pyt diclinum CBS66479 ITS 28S
Pyt aphanidermatum CBS11880 ITS red o

Pyt aphanidermatum CBS11880 ITS-28 S
ML0411 ITS

Pyt deliense CBS31433 ITS-28S
Pyt vanterpoolii CBS29537 ITS-28S

Pyt phragmitis CBS117104 ITS 28S
Py sp BR0140 ITS

BR0625 ITS
BR0985 ITS

Py aff.phragmitis BR0606 ITS
Py arhenomanes BR0605 IT S

BR0975 ITS
BR0981 ITS
Py sp BR01028 ITS

BR0817 ITS
Pyt arrhenomanes CBS32462 ITS 28 S
Py sp BR0166 ITS

Pyt aristosporum CBS26338 ITS-28S
Py sp BR0155 ITS

BR0980 ITS
BR0982 ITS

BR0619 ITS
BR0667 ITS

BR0166 ITS
BR0983 ITS

BR0889 ITS
BR0618 ITS

Pyt arrhenomanes BR1028 IT S
BR0615 ITS

Py sp BR0122 ITS
Pyt volutum CBS69983 ITS 28S
Pyt graminicola BR1034 ITS
Py sp BR1034 ITS

ML1001 ITS
Pyt inflatum CBS16868 ITS-28S

Pyt graminicola CBS32762 ITS 28S
Pyt periilum CBS16968 ITS-28S

Pyt angustatum CBS52274 ITS 28S
Pyt catenulatum CBS84268 ITS 28S

BR0626 ITS
BR0897 ITS

BR0780 ITS
Pyt tolurosum CBS31633 ITS 28S
Pyt folliculosum CBS22094 ITS-28S

Pyt rhizo oryzae CBS119169 ITS 28S
Pyt kashmirense CBS ADC0819 ITS 28S
Pyt plurisporium CBS100530 ITS-28S

Pyt pyrilobum CBS15864 ITS-28S
Pyt zingiberis CBS21682 ITS-28S

Pyt myriotylum CBS25470 ITS-28S
Pyt scleroteichum CBS29437 ITS redo

Pyt scleroteichum CBS29437 ITS-28S
BR0709 ITS

Pyt sulcatum CBS60373 ITS 28S
Py sulcatum BR0113 ITS
Pyt sulcatum BR0113 ITS

BR0653 ITS
BR0652 ITS

BR0989 ITS
Pyt contiguanum CBS22194 ITS 28S

Pyt dissimile CBS15564 ITS-28S
BR0931 ITS

Pyt tracheiphilum CBS32365 ITS 28S
Py sp BR0260 ITS

BR0260 ITS
Pyt salpingophorum CBS47150 ITS 28S

Pyt conidiophorum CBS22388 ITS 28S
BR0750 ITS

Pyt pectinolyticum CBS122643 ITS 28S
Pyt rostratum CBS53374 ITS 28S

BR0627 ITS
Pyt rostratifingens CBS115464 ITS-28S

Pyt anandrum CBS28531 ITS-28 S
Pyt helicandrum CBS39354 ITS 28S
Pyt senticosum CBS122490 ITS 28S

Pyt dimorphum CBS40672 ITS 28S
Pyt undulatum CBS15769 ITS-28S

Pyt prolatum CBS84568 ITS 28S
Pyt splendens CBS46248 ITS 28S

BR0823 ITS
BR0826 ITS
BR0863 ITS
BR0824 ITS

BR0841 ITS
Pyt glomeratum CBS122650 ITS 28 S

Py ultimum BR0583 ITS
BR0867 ITS

BR0628 ITS
BR0843 ITS
BR0849 ITS
Py ultimum BR0612 ITS

BR1057 ITS
Pyt ultimum BR1054 ITS

Pyt ultimum BR1060 ITS
BR0854 ITS
BR0813 ITS

BR0850 ITS
BR0851 ITS
Pyt ultimum DAOM232337 IT S

BR0810 ITS
BR0792 ITS
BR0835 ITS
BR0848 ITS
BR0844 ITS
BR0847 ITS
Py ultimum BR0600 ITS

BR0845 ITS
BR0736 ITS
BR0737 ITS
DAOM232337 IT S

Pyt ultimum v ult CBS39851 ITS 28S
Py sp BR01037 ITS

BR0644 ITS
BR0738 ITS

BR0748 ITS
BR1038 ITS

BR1064 ITS
BR0768 ITS

Pyt ultimum BR1065 ITS
BR0861 ITS

BR0864 ITS
Pyt ultimum BR1038 ITS
Pyt ultimum BR1037 ITS

BR0814 ITS
BR0833 ITS
BR0842 ITS
BR0759 ITS
Pyt ultimum var ultimum Lev1441 ITS red o
Py sp BR0511 ITS
Pyt ultimum BR1064 ITS

BR0745 ITS
BR0930 ITS

BR0822 ITS
BR0763 ITS

Py sp BR0229 ITS
BR0793 ITS

BR0837 ITS
BR0930 Py sp ITS

BR0747 ITS
BR0862 ITS

BR0825 ITS
BR0651 ITS
BR0650 ITS
BR0776 ITS

Pyt ultimum v spor CBS21965 ITS-28S
BR0944 ITS

BR1060 ITS
BR0640 ITS

BR1065 ITS
Pyt marsipium CBS77381 ITS 28S

Pyt longandrum CBS122660 ITS 28 S
Pyt longandrum CBS112355 ITS-28 S

Pyt longisporangium CBS122646 ITS 28S
Pyt acrogynum CBS54988 ITS 28S

Pyt hypogynum CBS23494 ITS-28S
Pyt acrogynum CBS54988 ITS red o

Pyt apiculatum CBS120945 ITS-28S
Pyt ornacarpum CBS112350 ITS 28 S

Pyt pachycaule CBS122658 ITS 28S
Pyt carolinianum CBS122659 ITS 28S

Py sp BR0161 ITS
Pyt erinaceus CBS50580 ITS-28S

BR0803 ITS
Pyt papilogenum CBS122648 ITS 28S

Pyt radiosum CBS21794 ITS-28S
Pyt echinulatum CBS28164 ITS-28S

Pyt segnitium CBS112354 ITS-28S
Pyt multisporum CBS47050 ITS 28S

Pyt rhizosaccharum CBS122652 ITS 28S
Pyt takayamanum CBS122491 ITS 28S

Pyt rhizosaccharum CBS112356 ITS-28S
Pyt takayamanum CBS122492 ITS 28S

Pyt pleroticum CBS77681 ITS-28S
Pyt minus CBS22688 ITS-28S

Pyt minus CBS122657 ITS 28S
Pyt parvum CBS22588 ITS red o
Pyt parvum CBS22588 ITS-28S

Pyt rhizosaccharum CBS122654 ITS 28S
Pyt middletonii CBS52874 ITS 28S
Pyt nunn CBS80896 ITS 28S

Pyt orthogonon CBS37672 ITS 28 S
Pyt cystogenes CBS67585 ITS-28S

Pyt acanthophoron CBS33729 ITS 28 S
Pyt nodosum CBS102274 ITS-28S

Pyt paroecandrum CBS122661 ITS 28 S
BR0925 ITS
BR0984 ITS

Pyt perplexum CBS67485 ITS 28S
Pyt jasmonium CBS101876 ITS-28S

Pyt jasmonium DAOM232123 Gixxxxx ITS-28S
Pyt uncinulatum CBS51877 ITS 28S

Pyt buismaniae CBS28831 ITS 28S
Pyt polymastum CBS81170 ITS 28S

DAOM229154 ITS
Pyt mastophorum CBS37572 ITS 28 S

Py nagaii newsp BR0602 ITS
Pyt nagaii CBS77996 ITS-28S

BR0798 ITS
DAOM229156 ITS
Pyt heterothallicum CBS122655 ITS 28S

Pyt glomeratum CBS120914 ITS 28 S
Pyt glomeratum CBS119165 ITS 28 S

Pyt heterothallicum CBS45067 ITS 28S
Pyt glomeratum CBS122644 ITS 28 S

Pyt glomeratum CBS122651 ITS 28 S
BR0806 ITS

DAOM229136 IT S
Pyt heterothallicum CBS122656 ITS 28S

DAOM229137 ITS
DAOM229140 ITS

DAOM229138 ITS
Py newsp BR0205 ITS

Pyt iwayamai CBS15664 ITS-28S
DAOM229142 IT S

Pyt canariense CBS112353 ITS 28S
BR0647 ITS
Pyt violae CBS15964 ITS-28S

Pyt okanoganense CBS31581 ITS-28 S
Pyt paddicum CBS69883 ITS 28S

Pyt violae CBS17886 ITS 28S
Py sp BR0613 ITS
Pyt intermedium BR1047 IT S

BR1048 ITS
BR1047 ITS

BR0951 ITS
Pyt macrosporum CBS57480 ITS 28 S

Pyt spGrF BR1029 ITS
Py sp BR01029 ITS

BR0836 ITS
Py sp BR0479 ITS

BR0879 ITS
Pyt lucens CBS113342 ITS 28S

BR0779 ITS
BR0912 ITS

BR1051 ITS
DAOM232335 ITS

Pyt cylindrosporum DAOM232335 IT S
BR1052 ITS

Pyt irregulare BR1052 IT S
Pyt cylindrosporum CBS21894 ITS red o
Pyt cylindrosporum CBS21894 ITS-28S

BR0997 ITS
DAOM232336 ITS

BR0778 ITS
Py sp BR01019 ITS
Py sp BR1003 ITS

BR0923 ITS
BR0966 ITS

BR1066 ITS
BR0631 ITS

BR0921 ITS
BR0918 ITS
Py irregulare BR0598 IT S
Pyt irregulare BR1039 IT S
Pyt irregulare CBS25028 ITS-28S
Py sp BR01022 ITS
Pyt irregulare BR1022 IT S
BR1039 ITS
BR0911 ITS

BR1040 ITS
DAOM229146 ITS

Pyt intermedium DAOM229146 IT S
BR0642 ITS

BR0914 ITS
Pyt irregulare BR1040 IT S
BR0733 ITS

BR0947 ITS
BR0963 ITS
Py irregulare BR0387 IT S
BR0962 ITS

BR0961 ITS
BR0811 ITS

Py sp BR1001 ITS
Py sp BR1006 ITS

BR0933 ITS
Pyt irregulare BR1008 IT S
BR0815 ITS

BR0994 ITS
Py sp BR1004 ITS
BR0819 ITS

Py sp BR1002 ITS
Py sp BR1000 ITS
BR0920 ITS

Py sp BR1013 ITS
Pyt irregulare BR1013 IT S
BR0964 ITS
BR0970 ITS
BR0818 ITS

BR0999 ITS
BR0996 ITS

Py sp BR1009 ITS
Pyt cryptoirregulare CBS118731 ITS-28 S

BR0995 ITS
Pyt irregulare ADC0838 ITS 28S

BR0821 ITS
BR0802 ITS

BR0808 ITS
BR0909 ITS

BR0820 ITS
BR0965 ITS

Pyt mamillatum CBS25128 ITS-28S
Pyt rhizosaccharum CBS122653 ITS 28S
Pyt spiculum CBS122645 ITS 28S
Py paroecandrum newsp BR0601 IT S

BR0773 ITS
Pyt paroecandrum CBS15764 ITS-28 S

BR0807 ITS
BR0774 ITS

Py spinosum BR0325 ITS
Pyt spinosum CBS122663 ITS 28S
Pyt kunmingense CBS55088 ITS 28S
Pyt spinosum CBS27567 ITS-28S

BR0706 ITS
BR0901 ITS
BR0902 ITS
Py irregulare BR0574 IT S

Pyt abappressorium CBS110198 ITS 28 S
Pyt violae CBS13237 ITS-28S

Pyt debaryanum CBS75296 ITS 28 S
Pyt viniferum CBS119168 ITS 28S

BR0922 ITS
Py sylvaticum BR0599 ITS
Pyt terrestris CBS112352 ITS 28S
Pyt sylvaticum CBS45367 ITS 28S
Py sylvaticum BR0179 ITS

DAOM232209 ITS
BR1062 ITS

DAOM230386 ITS
Pyt attrantheridium DAOM230386 IT S
Pyt salinum CBS113341 ITS 28S

Pyt attrantheridium DAOM230387 IT S
Pyt attrantheridium DAOM230388 IT S
Pyt heterothallicum DAOM229143 IT S

DAOM229143 ITS
Pyt balticum CBS122649 ITS 28S

DAOM230388 IT S
DAOM230387 IT S

Pyt intermedium BR1042 IT S
BR1042 ITS

Py intermedium BR0128 IT S
BR0869 ITS

Pyt intermedium CBS26638 ITS-28S
Py intermedium BR0339 IT S

Py sp BR0485 ITS
BR0707 ITS
BR0734 ITS

10 changes



COI 670 Pythium
strains
CBS and DAOM

Pyt_chamaehyphon_Lev3100_COI.seq
Pyt_cucu rb itacea rum_C BS74896_COI.seq
Pyt_vexans_C BS11980_COI.seqPyt_sp_Lev2210_COI.seq

Pyt_ indi go fe rae_C BS26130_COI.seq
Pyt_oedochi lum_CBS29237_COI.seqPyt_sp_Lev2121_COI.seq

Pyt_sindhum_DAOM238990_COI.se q
Pyt_os tracodes_C BS76873_COI.seq

Py t_megacarpum_CBS112351_COI.se qPyt_boreale_CBS55188_COI.seq
Pyt_citr inum_CBS119171_COI.se q

Pyt_sp_Lev3002_COI.seq
Pyt_citr inum_CBS122662_COI.se q

Pyt_paroecandrum_Lev1530_COI.seq
Py t_sp_Lev3010_COI.seq
Py t_sp_Lev3011_COI.seq
Py t_sp_Lev3013_COI.seqPy t_sp_oedochi lum_Lev3006_C OI.seq
Py t_sp_oedochi lum_Lev3007_C OI.seq
Py t_sp_oedochi lum_Lev3008_C OI.seq

Py t_ l i toral e_CBS118360_C OI.seqPy t_sp_BR0896_C OI.seq
Py t_sp_Lev2157_COI.seq

Py t_sp_Lev2126_COI.seqPyt_sp_Lev1930_COI.seq
Pyt_montanum_CBS111349_COI.se q

Pyt_ca rbon icum_CBS112544_C OI.seq
Py t_chamaehyphon_CBS25930_COI.seqPyt_he l icoides_Lev3102_COI.seq

Pyt_he l i co ides_CBS28631_COI.seq
Pyt_med icagi ni s_BR0611_COI.seq
Pyt_med icagi ni s_BR0610_COI.seq

Pyt_trachei ph i lum_CBS32365_COI.seqPyt_su lcatum_BR 0157_COI.seq
Pyt_ te rrestr is_CBS110058_COI.seq

Pyt_ te rrestr is_CBS110059_COI.seqPy t_cont iguanum_CBS22194_COI.seq
Pyt_monospermum_CBS15873_COI.seq

Pyt_spa ffP_ tenue_BR1032_C OI.seq
Pyt_spa ffP_ tenue_BR 1031_COI.seq Pyt_f levoense_Lev1569_COI.seq

Pyt_f levoense_C BS23472_COI.seq
Pyt_capi l losum_CBS22294_COI.seqPy t_pect ino ly ticum_C BS122643_COI.seq

Pyt_de l i ense_Lev2148_COI.seq
Pyt_de l i ense_Lev2095_COI.seq
Pyt_de l i ense_Lev1555_COI.seq

Pyt_de l iense_CBS31433_COI.seq Pyt_sp_Lev3088_C OI.seq
Pyt_sp_Lev3087_C OI.seq

Pyt_pachycau le_C BS22788_C OI.seq
Pyt_pachycau le_C BS22494_C OI.seqPyt_coloratum_BR0679_COI.se q

Pyt_coloratum_BR0180_COI.se q
Pyt_coloratum_BR0632_COI.se qPyt_aqua ti l e_BR0641_COI.seq
Pyt_sp_Lev1676_C OI.seq
Pyt_sp_Lev1675_C OI.seq
Pyt_a fe rt i le_Lev1619_COI.seqPyt_di sso tocum_BR0127_C OI.seq

Pyt_intermedium_BR1049_COI.se q
Pyt_sp_GroupF_Lev1505_C OI.seq
Pyt_d issotocum_C BS16668_C OI.seq
Pyt_coloratum_BR0323_COI.se qPyt_aqua ti l e_Lev1695_COI.seq

Py t_coloratum_CBS15464_COI.se q
Py t_coloratum_BR0677_COI.se qPyt_coloratum_BR1063_COI.se q

Pyt_sp_Lev1601_C OI.seq
Pyt_sp_Lev1677_COI.seq

Py t_coloratum_BR0176_COI.se qPy t_sp_BR0181_C OI.seq
Py t_d isso tocum_Lev1525_C OI.seq

Pyt_di cl i num_CBS66479_COI.seqPyt_col oratum_Lev1461_COI.seq
Pyt_mar inum_CBS75096_COI.seq
Pyt_lutar ium_CBS22288_COI.se q

Pyt_coloratum_BR0621_COI.se q
Py t_sp_GroupF_Lev1546_COI.seqPy t_sp_Lev1678_COI.seq

Pyt_d issotocum_Lev2122_COI.seq
Pyt_sp_Lev1681_C OI.seqPyt_col oratum_Lev1591_COI.seq
Pyt_col oratum_Lev1521_COI.seq
Pyt_sp_BR0725_COI.seq

Pyt_aqua ti l e_CBS23194_COI.seqPyt_aqua ti l e_CBS21580_COI.seq
Pyt_aqua ti l e_CBS21680_COI.seq
Pyt_suku iense_CBS110030_C OI.seq

Pyt_ap lerot icum_CBS77281_COI.seq
Py t_aqua ti le_BR0655_COI.seq
Py t_aqua ti le_C BS21480_COI.seq

Pyt_sp_Lev3014_C OI.seq
Pyt_del iense_Lev2145_C OI.seqPyt_del iense_Lev2144_C OI.seq
Pyt_del iense_Lev2143_C OI.seq
Pyt_aphanidermatum_CBS11880_COI.se q
Pyt_aphani de rma tum_Lev1458_C OI.seqPyt_aphani de rma tum_Lev1541_C OI.seq
Pyt_aphani de rma tum_Lev1684_C OI.seq
Pyt_aphani de rma tum_Lev1740_C OI.seqPyt_aphani de rma tum_Lev1741_C OI.seq
Pyt_aphani de rma tum_Lev1800_C OI.seq
Pyt_aphani de rma tum_Lev2085_C OI.seq
Pyt_aphani de rma tum_Lev3096_C OI.seqPy t_aphan idermatum_Lev1743_COI.seq

Py t_aphan idermatum_Lev1777_COI.seq
Py t_syl vat icum_BR0151_C OI.seq
Py t_sa lpi ngophorum_BR1024_COI.seq
Py t_sa lpi ngophorum_CBS47150_COI.seqPy t_sa lpi ngophorum_BR0750_COI.seq
Py t_sa lpi ngophorum_BR0669_COI.seq
Py t_di ssimil e_BR0160_COI.seqPy t_conid iopho rum_C BS22388_COI.seq
Py t_hypogynum_Lev1624_COI.seq
Py t_hypogynum_Lev1465_COI.seq
Py t_hypogynum_BR0260_C OI.seqPyt_su lca tum_Lev2200_COI.seq

Pyt_su lca tum_Lev2197_COI.seq
Pyt_su lca tum_Lev1475_COI.seq
Pyt_su lca tum_BR0709_C OI.seq
Pyt_ ir regula re_BR0163_C OI.seq

Pyt_sulcatum_Lev1600_COI.seq
Pyt_sulcatum_BR 0708_COI.seq

Pyt_sul catum_Lev3027_COI.seqPy t_sul ca tum_BR0113_COI.seq
Py t_sul ca tum_BR0652_COI.seq
Py t_sul ca tum_BR0653_COI.seq
Py t_sul ca tum_CBS60373_COI.seqPy t_sul ca tum_Lev1609_C OI.seq

Pyt_sul catum_BR 0146_COI.seq
Pyt_sc lero te ichum_CBS29437_C OI_ redo.seqPyt_myr io tylum_Lev3107_COI.seq

Py t_myr ioty lum_CBS25470_COI.se q
Py t_myr io ty lum_Lev1529_C OI.seq

Pyt_myr io tyl um_Lev1737_COI.seqPyt_z ingibe ri s_CBS21682_C OI.seq
Pyt_van te rpool i i_Lev1638_C OI.seq

Pyt_a r istospo rum_Lev1731_COI.seq
Pyt _vexans_Lev1537_CO I .seq
Pyt_volutum_CBS69983_COI.se qPyt_g rami ni co la_Lev1735_COI.seq
Pyt_a rrhenomanes_Lev1460_COI.seq

Py t_sp_BR0147_C OI.seqPy t_gramin icol a_BR1034_COI.seq
Py t_torulosum_BR1033_COI.se q

Pyt_arrhenomanes_Lev3097_COI.seq
Py t_ph ragmit is_CBS117104_COI.seqPyt_vi ol ae_Lev1538_COI.seq

Pyt_arrhenomanes_CBS29332_COI.se q
Pyt_a rrhenomanes_Lev1779_COI.seqPyt_a rrhenomanes_Lev1780_COI.seq

Py t_sp_BR0606_C OI.seq
Py t_sp_BR0605_C OI.seq

Pyt_sp_BR 0619_COI.seq
Pyt_grami ni col a_BR0155_C OI.seqPyt_a rrhenomanes_Lev1545_COI.seq

Pyt_a ristospo rum_BR0166_COI.seq
Pyt_a rrhenomanes_Lev1727_COI.seqPyt_sp_BR 0729_COI.seq
Pyt_sp_BR 0618_COI.seq
Pyt_sp_BR 0615_COI.seq
Pyt_arrhenomanes_CBS32562_COI.se qPyt_a ris tosporum_Lev1732_C OI.seq

Py t_arhenomanes_BR0985_COI.seq
Py t_arrhenomanes_BR0889_COI.seq
Py t_arrhenomanes_BR0817_COI.seq
Py t_arrhenomanes_BR0712_COI.seq
Py t_arrhenomanes_BR0667_COI.seq

Py t_arhenomanes_BR1028_COI.seq
Py t_ar istospo rum_Lev1733_COI.seqPy t_aristosporum_CBS26338_COI.se q

Pyt_g ramini co la_BR0625_C OI.seq
Pyt_a rrhenomanes_BR0122_COI.seq
Pyt_a rrhenomanes_BR0140_COI.seqPyt_arrhenomanes_CBS32462_COI.se q

Pyt_arrhenomanes_BR0121_COI.seq
Pyt_pyr ilobum_CBS15864_COI.se q Py t_sindhum_DAOM238989_COI.se q

Pyt_angusta tum_CBS52274_COI.seq
Pyt_catenul atum_C BS84268_COI.seq

Pyt_ca tenu la tum_Lev1524_C OI.seqPyt_ca tenu la tum_Lev1532_C OI.seq
Pyt_sp_a ffin_ to ru losum_BR0780_COI.seq

Pyt_ rhi zo -o ryzae_CBS119169_C OI.seq
Pyt_torul osum_Lev3114_COI.seq
Pyt_torul osum_Lev3115_COI.seqPyt_fol l icu losum_CBS22094_COI.seq
Pyt_torul osum_Lev2176_COI.seq
Pyt_torul osum_Lev1637_COI.seqPyt_torulosum_CBS31633_COI.se q

Pyt_p le ro ticum_Lev1629_COI.seq
Py t_ toru losum_Lev1535_C OI.seq
Py t_sal pi ngophorum_BR0897_COI.seqPyt_grami nicol a_Lev1734_C OI.seq

Pyt_grami nicol a_CBS32762_COI.seq
Pyt_periilum_CBS16968_COI.se q
Pyt_g ramin ico la_C BS32862_C OI.seq

Py t_ tard icrescens_Lev1534_COI.seq
Py t_arrhenomanes_Lev1730_COI.seq

Py t_pl ur ispo ri um_C BS100530_COI.seq
Py t_vanterpoo l i i _Lev1536_COI.seqPyt_g ramin ico la_Lev1489_COI.seq

Pyt_d iss imile_C BS15564_C OI.seq
Py t_vanterpoo l i i _CBS29537_COI.seq
Py t_sp_Lev1582_COI.seqPyt_van te rpool i i_CBS11577_COI.seq

Pyt_g rand ispo rangi um_CBS28679_C OI.seq
Py t_g rand isporang ium_CBS21185_COI.seqPy t_pe rip locum_CBS28931_COI.seq
Py t_pe ri pl ocum_C BS122664_COI.seq

Pyt_amasculinum_CBS55288_COI.se q
Pyt_ornamentatum_CBS122665_COI.se qPyt_o l i gand rum_Lev1627_COI.seq
Pyt_o l i gand rum_Lev1542_COI.seq
Pyt_l ycope rsicum_AD C0821_COI.seq
Pyt_oligandrum_CBS38234_COI.se q

Pyt_acan thi cum_BR0228_COI.seqPy t_acan th icum_CBS37734_COI.seq
Py t_spi cu lacarpum_CBS122647_COI.seq

Pyt_acanth icum_BR 0500_COI.seqPyt_acanthopho ron_Lev1618_COI.seq
Py t_adhae rens_C BS52074_C OI.seq

Py t_po rphyrae_C BS36979_COI.seqPyt_chond r ico la_C BS20385_COI.seq
Pyt_cys togenes_CBS67585_COI.seq

Pyt_perplexum_CBS67485_M0459_COI.se q
Pyt_ jasmon ium_Lev2113_COI.seqPyt_jasmonium_CBS101876_COI.se q

Pyt_jasmonium_Lev3093_DAOM239123_COI.se q
Pyt_mas tophorum_CBS37572_COI.se q

Pyt_polymastum_Lev1630_COI.seq
Pyt_polymas tum_CBS81170_COI.se qPyt_bui sman iae_CBS28831_COI.seq

Pyt_unc inu la tum_CBS51877_COI.seq
Py t_acan thopho ron_CBS33729_C OI.seqPyt_pa roecand rum_CBS122661_COI.seq

Pyt_nodosum_C BS102274_COI.seq
Pyt_or thogonon_C BS37672_COI.seq

Py t_nunn_CBS80896_C OI.seq Pyt_mars ipium_CBS77381_COI.se q
Pyt_rostratum_CBS53374_COI.se q

Py t_sp_GroupF_BR0876_COI.seq
Py t_ rostra tum_Lev1632_C OI.seq
Py t_ros tratum_BR0627_COI.se q

Pyt_sp-aff in- ros tratum_BR0197_COI.se q
Pyt_sp_Lev3023_COI.seq
Pyt_ rostra tum_Lev1631_COI.seqPy t_sp_Lev3094_COI.seq

Pyt_sp_Lev3095_COI.seq
Pyt_ros trat i fi ngens_CBS115464_C OI.seq

Pyt_sp_BR 1061_COI.seqPyt_sp_Lev2155_COI.seq
Pyt_segni tium_CBS112354_COI.seq

Py t_ longandrum_CBS122660_COI.seqPyt_ longandrum_CBS112355_COI.seq
Py t_ rostra ti f ingens_Lev1473_COI.seq

Py t_ long ispo rang ium_CBS122646_COI.seq
Py t_hypogynum_CBS23494_COI.seqPy t_acrogynum_CBS54988_COI.seq

Pyt_rostratum_BR0116_COI.se q
Pyt_ap icul atum_C BS120945_COI.seq

Pyt_sp_BR 0786_COI.seq
Pyt_pachycaul e_CBD122658_COI.seqPyt_ca ro l i ni anum_CBS122659_COI.seq

Pyt_sp_GroupF_BR0803_COI.seq
Pyt_ros tratum_BR0161_COI.se qPy t_radiosum_CBS21794_COI.se q

Py t_ech inu la tum_CBS28164_COI.seq
Py t_ornacarpum_CBS112350_COI.se q
Py t_e r inaceus_CBS50580_COI.seqPy t_ech inu latum_Lev1620_COI.seq
Py t_papi logynum_CBS122648_C OI.seq

Pyt_sp_Lev3089_COI.seq
Pyt_mu lt ispo rum_Lev1468_COI.seq
Pyt_mult isporum_CBS47050_COI.se q

Pyt_rh izosaccha rum_CBS122654_C OI.seq
Pyt_ rhizosaccha rum_CBS122652_COI.seq

Py t_parvum_CBS22588_COI.se qPyt_rhi zosaccharum_CBS112356_C OI.seq
Py t_takayamanum_CBS122491_COI.se q
Py t_takayamanum_CBS122492_COI.se q
Py t_sp_Lev3085_COI.seqPy t_pleroticum_CBS77681_COI.se q

Py t_minus_CBS122657_COI.se q
Py t_minus_CBS22688_COI.se qPy t_mino r_Lev2114_COI.seq
Py t_he te ro thal l icum_CBS122656_COI.seq

Pyt_ca ro l i ni anum_Lev1523_COI.seq
Pyt_middl eton i i_CBS52874_COI.seqPy t_sppa ffP_sp lendens_BR1027_C OI.seq

Pyt_sp_BR 0602_COI.seq
Pyt_paroecandrum_Lev1595_COI.seq
Pyt_paroecandrum_CBS20379_COI.se q
Pyt_naga i i_CBS77996_COI.seqPy t_pa reocand rum_BR0646_COI.seq

Pyt_i ntermed ium_Lev1217_C OI.seq
Pyt_abapp ressor ium_CBS110198_COI.seqPyt_attrantheridium_DAOM230384_COI.se q

Pyt_ in te rmed ium_Lev2180_COI.seq
Pyt_ba lt icum_CBS122649_COI.seqPyt_ in te rmed ium_Lev2163_COI.seq

Pyt_sa l i num_CBS113341_C OI.seq
Pyt_attrantheridium_DAOM230388_COI.se q

Pyt_attranther idium_DAOM230386_COI.se q
Pyt_attran ther id ium_Lev3122_COI.seq

Pyt_attrantheridium_DAOM230383_COI.se q
Pyt_ in te rmedi um_Lev1527_COI.seq

Py t_attranther idium_DAOM230385_COI.se q
Py t_attranther idium_DAOM230387_COI.se qPyt_pa roecand rum_BR0325_COI.seq

Py t_ lucens_CBS113342_C OI.seq
Pyt_viniferum_CBS119168_COI.se qPyt_ultimum_BR0838_COI.se q
Pyt_deba ryanum_CBS75296_COI.seq

Py t_pa roecand rum_BR0568_COI.seq
Py t_i rregu la re_Lev3104_C OI.seqPyt_i rregu la re_Lev1599_COI.seq

Pyt_ ir regul are_BR0574_C OI.seq
Pyt_sp_affin_ irregu la re_BR0891_COI.seq

Py t_syl vat icum_BR1043_C OI.seq
Py t_ ir regu la re_Lev1856_C OI.seq
Py t_sp_Lev1508_COI.seq
Py t_sp_Lev1507_COI.seq
Py t_sp_Lev1493_COI.seq Py t_sa lp ingopho rum_Lev1635_COI.seq

Pyt_deba ryanum_Lev2156_COI.seq
Pyt_deba ryanum_Lev2168_COI.seq
Pyt_hetero thal l icum_Lev2174_COI.seq Pyt_okanoganense_CBS31581_C OI.seq

Pyt_padd icum_C BS69883_COI.seq
Py t_okanoganense_CBS70183_COI.seqPyt_acanth icum_Lev1457_COI.seq

Pyt_intermedium_BR0952_COI.se q
Pyt_coloratum_BR1048_COI.se q
Pyt_inflatum_CBS16868_COI.se qPyt_intermedium_BR1047_COI.se q

Py t_sp_Lev3063_COI.seq
Py t_sp_Lev3062_COI.seq
Py t_sp_Lev2178_COI.seq
Py t_sp_Lev2167_COI.seqPy t_sp_Lev2154_COI.seq

Pyt_sp_BR0613_COI.seq
Py t_macrosporum_BR0479_COI.se qPyt_macrosporum_BR0836_COI.se q

Pyt_macrosporum_Lev2216_COI.seq
Pyt_spg roupG_BR1029_COI.seq

Py t_macrospo rum_Lev1626_COI.seqPy t_sp_Lev2175_COI.seq
Py t_macrosporum_CBS57480_COI.se q

Pyt_ultimum_BR0128_CO1.se q
Pyt_intermedium_CBS13687_COI.se q
Pyt_intermedium_BR0339_COI.se q

Py t_intermedium_CBS26638_COI.se q
Py t_intermedium_BR0771_COI.se q

Pyt_intermedium_BR0485_COI.se qPyt_intermedium_BR1042_COI.se q
Pyt_sp_Lev3090_COI.seq

Py t_cana ri ense_C BS112353_COI.seq
Pyt_vi ol ae_BR 0322_COI.seqPyt_vi ol ae_C BS15964_C OI.seq
Pyt_ iw ayamai _Lev2179_COI.seq
Pyt_intermedium_DAOM229146_COI.se qPyt_iwayamai_CBS15664_COI.se q

Pyt_sp -a ff in -vexans_BR0205_COI.seq
Pyt_sp_g roupG_BR 1069_COI.seq

Pyt_syl va ticum_Lev3055_COI.seqPy t_syl vat icum_BR0258_C OI.seq
Py t_syl vat icum_CBS45367_COI.seq
Py t_pa roecand rum_Lev1597_COI.seq
Py t_sp_Lev1553_COI.seq

Pyt_sy lva ti cum_BR1055_COI.seqPyt_sylvati cum_BR1045_COI.seq
Pyt_sylvati cum_BR0599_COI.seq
Pyt_sp_Lev1477_C OI.seqPyt_syl va ticum_Lev1586_COI.seq

Pyt_syl va ticum_BR 0179_COI.seq
Pyt_syl va ticum_BR 0171_COI.seqPyt_sp lendens_Lev1544_COI.seq
Pyt_syl va ticum_BR 1046_COI.seq
Pyt_syl va ticum_Lev1487_COI.seq
Pyt_syl va ticum_Lev1482_COI.seq
Pyt_syl va ticum_BR 0687_COI.seq
Pyt_sp_Lev1550_COI.seq

Pyt_deba ryanum_BR0868_COI.seq
Py t_syl vat icum_BR0956_C OI.seq
Py t_ ir regu la re_Lev1484_C OI.seqPy t_pa roecand rum_BR0637_COI.seq
Py t_sp_Lev1496_COI.seq
Py t_sp_Lev2123_COI.seqPy t_syl vat icum_BR0149_C OI.seq
Py t_syl vat icum_BR0955_C OI.seq
Py t_syl vat icum_BR0957_C OI.seq

Pyt_sylvati cum_Lev3113_C OI.seqPy t_terres tr is_CBS112352_COI.seq
Pyt_sp inosum_CBS27467_C OI.seq

Pyt_i rregu la re_BR 0779_COI.seq
Py t_spi cu lum_CBS122645_C OI.seq
Py t_ rh izosaccha rum_CBS122653_COI.seq

Py t_mamillatum_CBS21368_COI.seq
Py t_mamillatum_CBS25128_COI.seq
Py t_mamillatum_BR0648_COI.seqPyt_mamillatum_Lev1673_COI.se q

Pyt_mamillatum_Lev1672_COI.se q
Pyt_mamillatum_Lev1608_COI.se q

Pyt_mamillatum_Lev1592_COI.se qPyt_sp inosum_C BS27667_C OI.seq
Py t_ult imum_BR0839_COI.se q
Py t_spi nosum_Lev3110_COI.seqPyt_sp inosum_C BS122663_COI.seq

Pyt_sp inosum_Lev1543_COI.seq
Pyt_hel i co ides_Lev1526_COI.seq
Pyt_sp inosum_C BS27567_C OI.seq

Py t_sylvat icum_Lev1498_COI.seqPyt_cy l ind rosporum_CBS21994_COI.seq
Pyt_ultimum_BR0773_COI.se q
Pyt_paroecandrum_CBS15764_COI.se q
Pyt_ ir regul are_BR0807_C OI.seqPyt_g raci l e_BR0173_COI.seq

Py t_i rregu la re_BR0601_COI.seq
Py t_vio lae_Lev1605_COI.seqPy t_vio lae_Lev1604_COI.seq
Py t_vio lae_Lev1519_COI.seq
Py t_vio lae_Lev1518_COI.seq
Py t_vio lae_CBS17886_COI.seqPyt_macrosporum_BR0798_COI.se q

Pyt_glomeratum_CBS122644_COI.se q
Pyt_heterotha l l icum_Lev2217_COI.seq
Pyt_glomeratum_CBS122651_COI.se q

Py t_glomeraturm_CBS120914_COI.se q
Py t_he te ro tha l l i cum_BR0796_COI.seq

Pyt_hetero thal l icum_Lev1621_COI.seq
Pyt_hetero thal l icum_Lev1464_COI.seqPyt_hetero thal l icum_CBS45067_COI.seq
Pyt_hetero thal l icum_BR0449_COI.seq
Pyt_acanthi cum_Lev1590_C OI.seq

Pyt_he te rotha l l i cum_Lev1567_C OI.seqPyt_glomeraturm_CBS119165_COI.se q
Pyt_sp_GroupG2_BR0828_COI.se q

Py t_he te ro thal l icum_BR 0440_COI.seqPyt_sp_GroupF_BR0749_COI.seq
Py t_he te ro thal l icum_Lev2173_COI.seq
Py t_he te ro thal l icum_C BS122655_COI.seq

Pyt_glomeratum_CBS122650_COI.se qPyt_ult imum_v_sporangiiferum_BR0769_COI.se q
Pyt_u ltimum_Lev1456_COI.seq

Pyt_ultimum_BR0651_COI.se q
Py t_ult imum_Lev1810_COI.seq

Pyt_u ltimum_Lev1867_COI.seqPyt_u ltimum_Lev1813_COI.seq
Py t_ultimum_BR0783_COI.se q

Py t_ult imum_BR1053_COI.se qPyt_sp_Lev1688_C OI.seq
Pyt_sp_Lev1687_C OI.seq

Pyt_ultimum_BR1054_COI.se qPyt_sp_GroupG_BR0762_COI.se q
Py t_ultimum_BR1089_COI.se q
Py t_ultimum_BR0867_COI.se q
Py t_sp_BR0612_C OI.seq
Py t_sp_GroupG1U4_BR0827_COI.se q

Pyt_sp_GroupHS_BR0863_COI.se q
Pyt_sp_GroupHS_BR0862_COI.se q
Pyt_sp_GroupG1U4_BR0826_COI.se q
Pyt_sp_GroupG1U4_BR0825_COI.se qPyt_sp_GroupG1U4_BR0824_COI.se q
Pyt_sp_GroupG1U4_BR0823_COI.se q

Pyt_sp_GroupG1U4_BR0822_COI.se qPyt_sp_BR0716_COI.seq
Pyt_spl endens_BR0788_COI.seq

Pyt_sp_GroupG_BR0759_COI.se q
Pyt_fraga r iae_BR1057_COI.seqPyt_ultimum_BR1036_COI.se q

Pyt_u ltimum_Lev1872_COI.seq
Pyt_u ltimum_Lev3117_COI.seq
Pyt_ult imum_BR1064_COI.se q

Pyt_u ltimum_Lev1811_COI.seq
Pyt_ult imum_v_sporangiiferum_BR0845_COI.se q
Pyt_u ltimum_Lev2065_COI.seq
Pyt_u ltimum_Lev1491_COI.seqPyt_ult imum_BR0856_COI.se q
Pyt_ult imum_BR0849_COI.se q
Pyt_ult imum_BR0768_COI.se q

Pyt_u ltimum_Lev3116_COI.seqPyt_ult imum_BR0319_COI.se q
Pyt_u ltimum_Lev1486_COI.seq
Pyt_ult imum_BR0854_COI.se qPyt_ult imum_BR0843_COI.se q
Pyt_ult imum_BR0144_COI.se q
Pyt_hydnospo rum_CBS25360_COI.seq

Pyt_u ltimum_Lev1869_COI.seq
Pyt_ult imum_BR0719_COI.se qPyt_u ltimum_Lev1547_COI.seq
Pyt_u ltimum_Lev1453_COI.seq
Pyt_ult imum_BR0851_COI.se q
Pyt_ult imum_BR0835_COI.se qPyt_sp_GroupHS_BR0864_COI.se q
Pyt_aphani de rma tum_Lev1776_COI.seq
Pyt_sp_GroupG_Lev1479_COI.seqPyt_ult imum_BR0737_COI.se q
Pyt_ult imum_BR0738_COI.se q
Pyt_ult imum_BR0816_COI.se q
Pyt_ult imum_BR0850_COI.se qPyt_ult imum_BR0860_COI.se q
Pyt_u ltimum_Lev1494_COI.seq
Pyt_u ltimum_Lev1805_COI.seq
Pyt_u ltimum_Lev3053_COI.seq
Pyt_u lt imum_var_u lt i_Lev1441_COI.seq
Pyt_ult imum_var_ultimum_Lev1441_COI_redo.se q
Pyt_v io lae_CBS13237_COI.seq

Pyt_sp_BR 0715_COI.seqPyt_ultimum_BR0628_COI.se q
Pyt_sp_GroupG_BR0758_COI.se q
Pyt_sp_GroupG_BR0757_COI.se q
Pyt_sp_GroupG_BR0714_COI.se qPyt_sp_GroupG1_BR0858_COI.se q
Pyt_pa roecand rum_Lev1593_COI.seq
Pyt_ ir regul are_BR0987_C OI.seqPyt_ultimum_BR0511_COI.se q
Pyt_ultimum_BR0640_COI.se q
Pyt_ultimum_BR0730_COI.se q
Pyt_ultimum_BR0732_COI.se q
Pyt_ultimum_BR0745_COI.se qPyt_ultimum_BR0747_COI.se q
Pyt_ultimum_BR0748_COI.se q
Pyt_ultimum_BR0753_COI.se q
Pyt_ultimum_BR0754_COI.se qPyt_ultimum_BR0764_COI.se q
Pyt_ult imum_Lev1478_COI.seq
Pyt_ult imum_Lev1808_COI.seqPyt_ult imum_Lev1809_COI.seq
Pyt_ul timum_va r_spo r_Lev1455_C OI.seq
Pyt_ultimum_BR0988_COI.se qPyt_ultimum_BR0713_COI.se q

Py t_ultimum_BR1060_COI.se q
Pyt_intermedium_BR0229_COI.se q

Pyt_ult imum_BR1037_COI.se q
Pyt_u ltimum_Lev1870_COI.seq
Pyt_u ltimum_Lev1807_COI.seq
Pyt_u ltimum_Lev1444_COI.seq
Pyt_ult imum_BR0842_COI.se q
Pyt_ult imum_BR0814_COI.se qPyt_ult imum_BR0813_COI.se q
Pyt_ult imum_BR0793_COI.se q
Pyt_ult imum_BR0784_COI.se qPyt_ult imum_BR0763_COI.se q
Pyt_ult imum_BR0736_COI.se q
Pyt_ult imum_BR0600_COI.se q
Pyt_deba ryanum_BR0837_COI.seqPyt_sp_GroupG_BR0755_COI.se q
Pyt_sp_GroupG_BR0756_COI.se q

Py t_ultimum_v_ult_CBS39851_COI.se q
Py t_ultimum_v_sporangiiferum_BR0650_COI.se q
Py t_ultimum_v_spor_CBS21965_COI.se q
Py t_ult imum_Lev1815_COI.seq
Py t_sp_BR0944_C OI.seq

Pyt_ultimum_BR1035_COI.se qPyt_ultimum_BR1038_COI.se q
Pyt_u ltimum_Lev3024_COI.seq
Pyt_ultimum_BR0583_COI.se q
Pyt_sp_groupG_COI.seqPyt_sp_GroupG_BR0761_COI.se q
Pyt_sp_BR0657_COI.seq

Py t_sp lendens_Lev2058_C OI.seqPy t_sp lendens_Lev2057_C OI.seq
Py t_sp lendens_CBS26669_COI.seq

Py t_spl endens_CBS46248_C OI.seq
Pyt_ ir regul are_BR0997_C OI.seq

Py t_i rregu la re_BR0469_COI.seqPy t_sp_GroupG_BR0717_COI_ip.se q
Pyt_ ir regul are_BR0631_C OI.seq

Pyt_ ir regul are_BR1039_C OI.seq
Pyt_ ir regul are_Lev1466_COI.seqPyt_ir regu la re_BR 0778_COI.seq

Py t_ ir regu la re_BR0804_COI.seq
Pyt_ir regu la re_BR 0947_COI.seqPyt_i rregu la re_BR 0945_COI.seq
Pyt_ir regu la re_BR 1068_COI.seq
Pyt_ir regu la re_BR 1015_COI.seq
Pyt_ir regu la re_BR 1022_COI.seqPyt_ir regu la re_Lev3103_COI.seq
Pyt_ir regu la re_Lev3046_COI.seq
Pyt_ir regu la re_Lev1589_COI.seq

Py t_ ir regu la re_BR0630_COI.seq
Py t_ ir regu la re_BR0629_COI.seq
Py t_ ir regu la re_BR0598_COI.seq
Py t_ ir regu la re_BR0722_COI.seq

Pyt_ ir regul are_BR1011_C OI.seqPyt_ ir regul are_BR1051_C OI.seq
Pyt_ ir regul are_BR1025_C OI.seq
Pyt_ ir regul are_Lev1689_COI.seq
Pyt_sp_Lev2082_COI.seqPyt_sp_Lev1865_COI.seq
Pyt_cy l indrosporum_Lev3045_COI.seq
Pyt_cy l indrosporum_CBS21894_C OI_ redo.seqPy t_ ir regu la re_BR1052_COI.seq

Pyt_i rregu la re_BR 0387_COI.seq
Pyt_pol ymorphum_Lev2151_COI.seq
Pyt_ir regu la re_Lev1607_COI.seq

Pyt_i rregu la re_Lev1862_COI.seqPy t_ ir regu la re_BR1040_COI.seq
Py t_ irregu lare_CBS28731_COI.seq
Py t_ irregu lare_CBS25028_COI.seq

Pyt_i rregu la re_BR 1016_COI.seqPy t_pa roecand rum_Lev1596_COI.seq
Py t_pa reocand rum_BR0636_COI.seq

Pyt_kunmi ngense_CBS55088_C OI.seqPy t_i rregu la re_BR0642_COI.seq
Pyt_i rregu la re_BR 0996_COI.seq
Pyt_i rregu la re_BR 1004_COI.seqPy t_ ir regu la re_BR1021_COI.seq

Py t_ ir regu la re_BR1000_COI.seq
Py t_ ir regu la re_BR1018_COI.seq
Py t_ ir regu la re_BR1014_COI.seq
Py t_ ir regu la re_BR1009_COI.seq
Py t_ ir regu la re_BR0994_COI.seq
Py t_sp_BR0819_C OI.seq
Py t_ ir regu la re_Lev1861_C OI_G010 .seq
Py t_ ir regu la re_Lev1606_C OI.seqPy t_ ir regu la re_BR0818_COI.seq
Py t_ ir regu la re_BR0811_COI.seq
Py t_ ir regu la re_BR0808_COI.seqPy t_ ir regu la re_BR0815_COI.seq

Pyt_i rregu la re_BR 1002_COI.seq
Pyt_i rregu la re_BR 1006_COI.seq

Py t_ ir regu la re_BR1012_COI.seqPy t_ ir regu la re_BR1023_COI.seq
Pyt_ ir regul are_BR1003_C OI.seq

Py t_ir regulare_DAOM234585_COI_full.se q
Py t_i rregu la re_BR0895_COI.seq
Py t_ir regulare_DAOM234585_COI.se qPyt_sp_BR0821_COI.seq

Pyt_i rregu la re_BR 0820_COI.seq
Pyt_i rregu la re_BR 0812_COI.seqPyt_i rregu la re_BR 0946_COI.seq

Pyt_ ir regul are_BR0948_C OI.seq
Py t_ ir regu la re_BR0949_COI.seq

Pyt_i rregu la re_BR 0950_COI.seqPyt_ ir regul are_BR1008_C OI.seq
Py t_cryp toi rregu la re_CBS118731_COI.seq
Py t_cyl ind rospo rum_Lev3003_COI.seqPy t_ ir regu la re_BR1019_COI.seq

Pyt_i rregu la re_BR 0898_COI.seq
Py t_ir regulare_ADC0838_COI.se q
Py t_ ir regu la re_BR0772_COI.seq
Py t_kashmirense_ADC0819_C OI.seqPy t_ ir regu la re_BR0724_COI_ ip .seq
Py t_ ir regu la re_BR0668_COI.seq
Py t_ ir regu la re_BR0751_COI.seq
Py t_ ir regu la re_BR0986_COI.seqPyt_i rregu la re_BR0995_COI.seq

Pyt_ir regu la re_BR 0775_COI.seq
Pyt_ir regu lare_BR 1066_COI.seqPy t_ ir regu la re_BR0879_COI.seq

Pyt_paroecandrum_BR1062_COI.seq
Pyt_prolatum_CBS84568_COI.se q

Py t_anandrum_CBS28531_COI.se qPy t_anand rum_Lev2116_COI.seq
Pyt_he l i cand rum_C BS39354_COI.seq

Py t_prolatum_CBS84468_COI.se q
Pyt_undul atum_Lev1232_COI.seq

Py t_dimorphum_CBS40672_COI.se q
Py t_ ir regu la re_Lev1861_C OI.seq
Py t_sp lendens_Lev1474_C OI.seq
Py t_sp lendens_Lev1636_C OI.seqPyt_undulatum_CBS15769_COI.se q

Py t_sen ti cosum_CBS122490_COI.seq
Py t_ insid iosum_CBS57485_COI.seq

Py t_ ins id iosum_Lev2070_C OI.seqPyt_insi di osum_Lev2071_COI.seq
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Ph inundata BR0332 IT S
Ph megasperma BR0529 IT S

Ph sp BR0333 ITS
Ph megasperma BR0528 IT S

Ph megasperma BR0396 IT S
Ph megasperma BR0398 IT S

BR0892 ITS
BR0893 ITS

Py sp BR0514 ITS
Py sp BR0519 ITS

Ph sojae BR0582 ITS
BR1059 ITS

Pyt ultimum BR1059 ITS
BR0622 ITS

Ph medicaginis BR0611 ITS
BR0611 Phytophthora Medicagenis IT S

Ph medicaginis BR0610 ITS
BR0664 ITS
Ph sp BR0464 ITS

BR0682 ITS
Py sp BR0589 ITS

Py sp BR0521 ITS
BR1058 ITS

BR0673 ITS
BR0672 ITS

BR1067 ITS
BR0194 ITS

Pyt cucurbitacearum CBS74896 ITS 28S
Pyt indigoferae CBS26130 ITS-28S

Pyt vexans CBS11980 ITS-28S
Pyt chamaehyphon CBS25930 ITS-28 S
Pyt helicoides CBS28631 ITS-28S

DAOM229148 ITS
Pyt boreale CBS55188 ITS 28S

Pyt megacarpum CBS112351 ITS 28 S
Pyt oedochilum CBS29237 ITS-28S

Pyt carbonicum CBS112544 ITS-28S
Pyt montanum CBS111349 ITS-28 S

Pyt citrinum CBS119171 ITS 28S
Pyt citrinum CBS122662 ITS 28S

Pyt litorale CBS118360 ITS 28S
Pyt ostracodes CBS76873 ITS-28S

Pyt ornamentatum CBS122665 ITS 28 S
Pyt periplocum CBS122664 ITS 28S

Pyt periplocum CBS28931 ITS-28S
Pyt lycopersicum ADC0821 ITS 28S

Pyt hydnosporum CBS25360 ITS red o
Pyt oligandrum CBS38234 ITS 28S

Pyt hydnosporum CBS25360 ITS-28 S
Pyt amasculinum CBS55288 ITS 28S

Py sp BR0252 ITS
BR0978 ITS

Pyt acanthicum CBS37734 ITS 28S
Pyt spiculocarpum CBS122647 ITS 28S

Pyt grandisporangium CBS28679 ITS-28 S
Pyt insidiosum CBS57485 ITS 28S

Pyt adhaerens CBS52074 ITS 28S
Pyt chondricola CBS20385 ITS-28S

Pyt porphyrae CBS36979 ITS 28S
Pyt monospermum CBS15873 ITS red o

Pyt monospermum CBS15873 ITS-28 S
Pyt flevoense CBS23472 ITS-28S

Pyt capillosum CBS22294 ITS redo
Pyt capillosum CBS22294 ITS-28S

Pyt apleroticum CBS77281 ITS 28S
Pyt aquatile CBS21580 ITS 28S
Pyt sukuiense CBS110030 ITS 28S

Pyt pachycaule CBS22788 ITS redo
BR0679 ITS

Pyt pachycaule CBS22788 ITS-28S
BR0641 ITS

Py newsp BR0180 ITS
Pyt dissotocum CBS16668 ITS redo

BR0777 ITS
DAOM229134 ITS
BR0621 ITS

Py newsp BR0176 ITS
Pyt marinum CBS75096 ITS red o
Pyt marinum CBS75096 ITS 28S
BR0677 ITS
BR0689 ITS

BR0739 ITS
BR1063 ITS

BR1044 ITS
Pyt coloratum CBS15464 ITS red o
Pyt coloratum CBS15464 ITS-28S
Pyt dissotocum CBS16668 ITS-28S
Pyt lutarium CBS22288 ITS-28S

BR0992 ITS
Pyt coloratum BR1063 ITS
Pyt sp GRF BR1044 ITS
BR0678 ITS
Pyt dissotocum DAOM229134 ITS
BR0908 ITS
BR0721 ITS

BR0907 ITS
BR0710 ITS

Pyt diclinum CBS66479 ITS 28S
Pyt aphanidermatum CBS11880 ITS red o

Pyt aphanidermatum CBS11880 ITS-28 S
ML0411 ITS

Pyt deliense CBS31433 ITS-28S
Pyt vanterpoolii CBS29537 ITS-28S

Pyt phragmitis CBS117104 ITS 28S
Py sp BR0140 ITS

BR0625 ITS
BR0985 ITS

Py aff.phragmitis BR0606 ITS
Py arhenomanes BR0605 IT S

BR0975 ITS
BR0981 ITS
Py sp BR01028 ITS

BR0817 ITS
Pyt arrhenomanes CBS32462 ITS 28 S
Py sp BR0166 ITS

Pyt aristosporum CBS26338 ITS-28S
Py sp BR0155 ITS

BR0980 ITS
BR0982 ITS

BR0619 ITS
BR0667 ITS

BR0166 ITS
BR0983 ITS

BR0889 ITS
BR0618 ITS

Pyt arrhenomanes BR1028 IT S
BR0615 ITS

Py sp BR0122 ITS
Pyt volutum CBS69983 ITS 28S
Pyt graminicola BR1034 ITS
Py sp BR1034 ITS

ML1001 ITS
Pyt inflatum CBS16868 ITS-28S

Pyt graminicola CBS32762 ITS 28S
Pyt periilum CBS16968 ITS-28S

Pyt angustatum CBS52274 ITS 28S
Pyt catenulatum CBS84268 ITS 28S

BR0626 ITS
BR0897 ITS

BR0780 ITS
Pyt tolurosum CBS31633 ITS 28S
Pyt folliculosum CBS22094 ITS-28S

Pyt rhizo oryzae CBS119169 ITS 28S
Pyt kashmirense CBS ADC0819 ITS 28S
Pyt plurisporium CBS100530 ITS-28S

Pyt pyrilobum CBS15864 ITS-28S
Pyt zingiberis CBS21682 ITS-28S

Pyt myriotylum CBS25470 ITS-28S
Pyt scleroteichum CBS29437 ITS redo

Pyt scleroteichum CBS29437 ITS-28S
BR0709 ITS

Pyt sulcatum CBS60373 ITS 28S
Py sulcatum BR0113 ITS
Pyt sulcatum BR0113 ITS

BR0653 ITS
BR0652 ITS

BR0989 ITS
Pyt contiguanum CBS22194 ITS 28S

Pyt dissimile CBS15564 ITS-28S
BR0931 ITS

Pyt tracheiphilum CBS32365 ITS 28S
Py sp BR0260 ITS

BR0260 ITS
Pyt salpingophorum CBS47150 ITS 28S

Pyt conidiophorum CBS22388 ITS 28S
BR0750 ITS

Pyt pectinolyticum CBS122643 ITS 28S
Pyt rostratum CBS53374 ITS 28S

BR0627 ITS
Pyt rostratifingens CBS115464 ITS-28S

Pyt anandrum CBS28531 ITS-28 S
Pyt helicandrum CBS39354 ITS 28S
Pyt senticosum CBS122490 ITS 28S

Pyt dimorphum CBS40672 ITS 28S
Pyt undulatum CBS15769 ITS-28S

Pyt prolatum CBS84568 ITS 28S
Pyt splendens CBS46248 ITS 28S

BR0823 ITS
BR0826 ITS
BR0863 ITS
BR0824 ITS

BR0841 ITS
Pyt glomeratum CBS122650 ITS 28 S

Py ultimum BR0583 ITS
BR0867 ITS

BR0628 ITS
BR0843 ITS
BR0849 ITS
Py ultimum BR0612 ITS

BR1057 ITS
Pyt ultimum BR1054 ITS

Pyt ultimum BR1060 ITS
BR0854 ITS
BR0813 ITS

BR0850 ITS
BR0851 ITS
Pyt ultimum DAOM232337 IT S

BR0810 ITS
BR0792 ITS
BR0835 ITS
BR0848 ITS
BR0844 ITS
BR0847 ITS
Py ultimum BR0600 ITS

BR0845 ITS
BR0736 ITS
BR0737 ITS
DAOM232337 IT S

Pyt ultimum v ult CBS39851 ITS 28S
Py sp BR01037 ITS

BR0644 ITS
BR0738 ITS

BR0748 ITS
BR1038 ITS

BR1064 ITS
BR0768 ITS

Pyt ultimum BR1065 ITS
BR0861 ITS

BR0864 ITS
Pyt ultimum BR1038 ITS
Pyt ultimum BR1037 ITS

BR0814 ITS
BR0833 ITS
BR0842 ITS
BR0759 ITS
Pyt ultimum var ultimum Lev1441 ITS red o
Py sp BR0511 ITS
Pyt ultimum BR1064 ITS

BR0745 ITS
BR0930 ITS

BR0822 ITS
BR0763 ITS

Py sp BR0229 ITS
BR0793 ITS

BR0837 ITS
BR0930 Py sp ITS

BR0747 ITS
BR0862 ITS

BR0825 ITS
BR0651 ITS
BR0650 ITS
BR0776 ITS

Pyt ultimum v spor CBS21965 ITS-28S
BR0944 ITS

BR1060 ITS
BR0640 ITS

BR1065 ITS
Pyt marsipium CBS77381 ITS 28S

Pyt longandrum CBS122660 ITS 28 S
Pyt longandrum CBS112355 ITS-28 S

Pyt longisporangium CBS122646 ITS 28S
Pyt acrogynum CBS54988 ITS 28S

Pyt hypogynum CBS23494 ITS-28S
Pyt acrogynum CBS54988 ITS red o

Pyt apiculatum CBS120945 ITS-28S
Pyt ornacarpum CBS112350 ITS 28 S

Pyt pachycaule CBS122658 ITS 28S
Pyt carolinianum CBS122659 ITS 28S

Py sp BR0161 ITS
Pyt erinaceus CBS50580 ITS-28S

BR0803 ITS
Pyt papilogenum CBS122648 ITS 28S

Pyt radiosum CBS21794 ITS-28S
Pyt echinulatum CBS28164 ITS-28S

Pyt segnitium CBS112354 ITS-28S
Pyt multisporum CBS47050 ITS 28S

Pyt rhizosaccharum CBS122652 ITS 28S
Pyt takayamanum CBS122491 ITS 28S

Pyt rhizosaccharum CBS112356 ITS-28S
Pyt takayamanum CBS122492 ITS 28S

Pyt pleroticum CBS77681 ITS-28S
Pyt minus CBS22688 ITS-28S

Pyt minus CBS122657 ITS 28S
Pyt parvum CBS22588 ITS red o
Pyt parvum CBS22588 ITS-28S

Pyt rhizosaccharum CBS122654 ITS 28S
Pyt middletonii CBS52874 ITS 28S
Pyt nunn CBS80896 ITS 28S

Pyt orthogonon CBS37672 ITS 28 S
Pyt cystogenes CBS67585 ITS-28S

Pyt acanthophoron CBS33729 ITS 28 S
Pyt nodosum CBS102274 ITS-28S

Pyt paroecandrum CBS122661 ITS 28 S
BR0925 ITS
BR0984 ITS

Pyt perplexum CBS67485 ITS 28S
Pyt jasmonium CBS101876 ITS-28S

Pyt jasmonium DAOM232123 Gixxxxx ITS-28S
Pyt uncinulatum CBS51877 ITS 28S

Pyt buismaniae CBS28831 ITS 28S
Pyt polymastum CBS81170 ITS 28S

DAOM229154 ITS
Pyt mastophorum CBS37572 ITS 28 S

Py nagaii newsp BR0602 ITS
Pyt nagaii CBS77996 ITS-28S

BR0798 ITS
DAOM229156 ITS
Pyt heterothallicum CBS122655 ITS 28S

Pyt glomeratum CBS120914 ITS 28 S
Pyt glomeratum CBS119165 ITS 28 S

Pyt heterothallicum CBS45067 ITS 28S
Pyt glomeratum CBS122644 ITS 28 S

Pyt glomeratum CBS122651 ITS 28 S
BR0806 ITS

DAOM229136 IT S
Pyt heterothallicum CBS122656 ITS 28S

DAOM229137 ITS
DAOM229140 ITS

DAOM229138 ITS
Py newsp BR0205 ITS

Pyt iwayamai CBS15664 ITS-28S
DAOM229142 IT S

Pyt canariense CBS112353 ITS 28S
BR0647 ITS
Pyt violae CBS15964 ITS-28S

Pyt okanoganense CBS31581 ITS-28 S
Pyt paddicum CBS69883 ITS 28S

Pyt violae CBS17886 ITS 28S
Py sp BR0613 ITS
Pyt intermedium BR1047 IT S

BR1048 ITS
BR1047 ITS

BR0951 ITS
Pyt macrosporum CBS57480 ITS 28 S

Pyt spGrF BR1029 ITS
Py sp BR01029 ITS

BR0836 ITS
Py sp BR0479 ITS

BR0879 ITS
Pyt lucens CBS113342 ITS 28S

BR0779 ITS
BR0912 ITS

BR1051 ITS
DAOM232335 ITS

Pyt cylindrosporum DAOM232335 IT S
BR1052 ITS

Pyt irregulare BR1052 IT S
Pyt cylindrosporum CBS21894 ITS red o
Pyt cylindrosporum CBS21894 ITS-28S

BR0997 ITS
DAOM232336 ITS

BR0778 ITS
Py sp BR01019 ITS
Py sp BR1003 ITS

BR0923 ITS
BR0966 ITS

BR1066 ITS
BR0631 ITS

BR0921 ITS
BR0918 ITS
Py irregulare BR0598 IT S
Pyt irregulare BR1039 IT S
Pyt irregulare CBS25028 ITS-28S
Py sp BR01022 ITS
Pyt irregulare BR1022 IT S
BR1039 ITS
BR0911 ITS

BR1040 ITS
DAOM229146 ITS

Pyt intermedium DAOM229146 IT S
BR0642 ITS

BR0914 ITS
Pyt irregulare BR1040 IT S
BR0733 ITS

BR0947 ITS
BR0963 ITS
Py irregulare BR0387 IT S
BR0962 ITS

BR0961 ITS
BR0811 ITS

Py sp BR1001 ITS
Py sp BR1006 ITS

BR0933 ITS
Pyt irregulare BR1008 IT S
BR0815 ITS

BR0994 ITS
Py sp BR1004 ITS
BR0819 ITS

Py sp BR1002 ITS
Py sp BR1000 ITS
BR0920 ITS

Py sp BR1013 ITS
Pyt irregulare BR1013 IT S
BR0964 ITS
BR0970 ITS
BR0818 ITS

BR0999 ITS
BR0996 ITS

Py sp BR1009 ITS
Pyt cryptoirregulare CBS118731 ITS-28 S

BR0995 ITS
Pyt irregulare ADC0838 ITS 28S

BR0821 ITS
BR0802 ITS

BR0808 ITS
BR0909 ITS

BR0820 ITS
BR0965 ITS

Pyt mamillatum CBS25128 ITS-28S
Pyt rhizosaccharum CBS122653 ITS 28S
Pyt spiculum CBS122645 ITS 28S
Py paroecandrum newsp BR0601 IT S

BR0773 ITS
Pyt paroecandrum CBS15764 ITS-28 S

BR0807 ITS
BR0774 ITS

Py spinosum BR0325 ITS
Pyt spinosum CBS122663 ITS 28S
Pyt kunmingense CBS55088 ITS 28S
Pyt spinosum CBS27567 ITS-28S

BR0706 ITS
BR0901 ITS
BR0902 ITS
Py irregulare BR0574 IT S

Pyt abappressorium CBS110198 ITS 28 S
Pyt violae CBS13237 ITS-28S

Pyt debaryanum CBS75296 ITS 28 S
Pyt viniferum CBS119168 ITS 28S

BR0922 ITS
Py sylvaticum BR0599 ITS
Pyt terrestris CBS112352 ITS 28S
Pyt sylvaticum CBS45367 ITS 28S
Py sylvaticum BR0179 ITS

DAOM232209 ITS
BR1062 ITS

DAOM230386 ITS
Pyt attrantheridium DAOM230386 IT S
Pyt salinum CBS113341 ITS 28S

Pyt attrantheridium DAOM230387 IT S
Pyt attrantheridium DAOM230388 IT S
Pyt heterothallicum DAOM229143 IT S

DAOM229143 ITS
Pyt balticum CBS122649 ITS 28S

DAOM230388 IT S
DAOM230387 IT S

Pyt intermedium BR1042 IT S
BR1042 ITS

Py intermedium BR0128 IT S
BR0869 ITS

Pyt intermedium CBS26638 ITS-28S
Py intermedium BR0339 IT S

Py sp BR0485 ITS
BR0707 ITS
BR0734 ITS

10 changes

COI -
670 Pythium

strains

Pyt_chamaehyphon_Lev3100_COI.seq

Pyt_cucurbitacearum_CBS74896_COI.seq

Pyt_vexans_CBS11980_COI.seq

Pyt_sp_Lev2210_COI.seq

Pyt_indigoferae_CBS26130_COI.seq

Pyt_oedochilum_CBS29237_COI.seq

Pyt_sp_Lev2121_COI.seq

Pyt_sindhum_DAOM238990_COI.seq Pyt_ostracodes_CBS76873_COI.seq

Pyt_megacarpum_CBS112351_COI.seq

Pyt_boreale_CBS55188_COI.seq

Pyt_citrinum_CBS119171_COI.seq

Pyt_sp_Lev3002_COI.seq

Pyt_citrinum_CBS122662_COI.seq

Pyt_paroecandrum_Lev1530_COI.seq

Pyt_sp_Lev3010_COI.seq

Pyt_sp_Lev3011_COI.seq

Pyt_sp_Lev3013_COI.seq

Pyt_sp_oedochilum_Lev3006_COI.seq

Pyt_sp_oedochilum_Lev3007_COI.seq

Pyt_sp_oedochilum_Lev3008_COI.seq

Pyt_litorale_CBS118360_COI.seq

Pyt_sp_BR0896_COI.seq

Pyt_sp_Lev2157_COI.seq

Pyt_sp_Lev2126_COI.seq

Pyt_sp_Lev1930_COI.seq

Pyt_montanum_CBS111349_COI.seq

Pyt_carbonicum_CBS112544_COI.seq

Pyt_chamaehyphon_CBS25930_COI.seq

Pyt_helicoides_Lev3102_COI.seq

Pyt_helicoides_CBS28631_COI.seq

Pyt_medicaginis_BR0611_COI.seq

Pyt_medicaginis_BR0610_COI.seq

Pyt_tracheiphilum_CBS32365_COI.seq

Pyt_sulcatum_BR0157_COI.seq

Pyt_terrestris_CBS110058_COI.seq

Pyt_terrestris_CBS110059_COI.seq

Pyt_contiguanum_CBS22194_COI.seq

Pyt_monospermum_CBS15873_COI.seq

Pyt_spaffP_tenue_BR1032_COI.seq

Pyt_spaffP_tenue_BR1031_COI.seq

Pyt_flevoense_Lev1569_COI.seq

Pyt_flevoense_CBS23472_COI.seq

Pyt_capillosum_CBS22294_COI.seq

Pyt_pectinolyticum_CBS122643_COI.seq

Pyt_deliense_Lev2148_COI.seq

Pyt_deliense_Lev2095_COI.seq

Pyt_deliense_Lev1555_COI.seq

Pyt_deliense_CBS31433_COI.seq

Pyt_sp_Lev3088_COI.seq

Pyt_sp_Lev3087_COI.seq

Pyt_pachycaule_CBS22788_COI.seq

Pyt_pachycaule_CBS22494_COI.seq

Pyt_coloratum_BR0679_COI.seq

Pyt_coloratum_BR0180_COI.seq

Pyt_coloratum_BR0632_COI.seq

Pyt_aquatile_BR0641_COI.seq

Pyt_sp_Lev1676_COI.seq

Pyt_sp_Lev1675_COI.seq

Pyt_afertile_Lev1619_COI.seq

Pyt_dissotocum_BR0127_COI.seq

Pyt_intermedium_BR1049_COI.seq

Pyt_sp_GroupF_Lev1505_COI.seq

Pyt_dissotocum_CBS16668_COI.seq

Pyt_coloratum_BR0323_COI.seq

Pyt_aquatile_Lev1695_COI.seq

Pyt_coloratum_CBS15464_COI.seq

Pyt_coloratum_BR0677_COI.seq

Pyt_coloratum_BR1063_COI.seq

Pyt_sp_Lev1601_COI.seq

Pyt_sp_Lev1677_COI.seq

Pyt_coloratum_BR0176_COI.seq

Pyt_sp_BR0181_COI.seq

Pyt_dissotocum_Lev1525_COI.seq

Pyt_diclinum_CBS66479_COI.seq

Pyt_coloratum_Lev1461_COI.seq

Pyt_marinum_CBS75096_COI.seq

Pyt_lutarium_CBS22288_COI.seq

Pyt_coloratum_BR0621_COI.seq

Pyt_sp_GroupF_Lev1546_COI.seq

Pyt_sp_Lev1678_COI.seq

Pyt_dissotocum_Lev2122_COI.seq

Pyt_sp_Lev1681_COI.seq

Pyt_coloratum_Lev1591_COI.seq

Pyt_coloratum_Lev1521_COI.seq

Pyt_sp_BR0725_COI.seq

Pyt_aquatile_CBS23194_COI.seq

Pyt_aquatile_CBS21580_COI.seq

Pyt_aquatile_CBS21680_COI.seq

Pyt_sukuiense_CBS110030_COI.seq

Pyt_apleroticum_CBS77281_COI.seq

Pyt_aquatile_BR0655_COI.seq

Pyt_aquatile_CBS21480_COI.seq

Pyt_sp_Lev3014_COI.seq

Pyt_deliense_Lev2145_COI.seq

Pyt_deliense_Lev2144_COI.seq

Pyt_deliense_Lev2143_COI.seq

Pyt_aphanidermatum_CBS11880_COI.seq

Pyt_aphanidermatum_Lev1458_COI.seq

Pyt_aphanidermatum_Lev1541_COI.seq

Pyt_aphanidermatum_Lev1684_COI.seq

Pyt_aphanidermatum_Lev1740_COI.seq

Pyt_aphanidermatum_Lev1741_COI.seq

Pyt_aphanidermatum_Lev1800_COI.seq

Pyt_aphanidermatum_Lev2085_COI.seq

Pyt_aphanidermatum_Lev3096_COI.seq

Pyt_aphanidermatum_Lev1743_COI.seq

Pyt_aphanidermatum_Lev1777_COI.seq

Pyt_sylvaticum_BR0151_COI.seq

Pyt_salpingophorum_BR1024_COI.seq

Pyt_salpingophorum_CBS47150_COI.seq

Pyt_salpingophorum_BR0750_COI.seq

Pyt_salpingophorum_BR0669_COI.seq

Pyt_dissimile_BR0160_COI.seq

Pyt_conidiophorum_CBS22388_COI.seq

Pyt_hypogynum_Lev1624_COI.seq

Pyt_hypogynum_Lev1465_COI.seq

Pyt_hypogynum_BR0260_COI.seq

Pyt_sulcatum_Lev2200_COI.seq

Pyt_sulcatum_Lev2197_COI.seq

Pyt_sulcatum_Lev1475_COI.seq

Pyt_sulcatum_BR0709_COI.seq

Pyt_irregulare_BR0163_COI.seq

Pyt_sulcatum_Lev1600_COI.seq

Pyt_sulcatum_BR0708_COI.seq

Pyt_sulcatum_Lev3027_COI.seq

Pyt_sulcatum_BR0113_COI.seq

Pyt_sulcatum_BR0652_COI.seq

Pyt_sulcatum_BR0653_COI.seq

Pyt_sulcatum_CBS60373_COI.seq

Pyt_sulcatum_Lev1609_COI.seq

Pyt_sulcatum_BR0146_COI.seq

Pyt_scleroteichum_CBS29437_COI_redo.seq

Pyt_myriotylum_Lev3107_COI.seq

Pyt_myriotylum_CBS25470_COI.seq Pyt_myriotylum_Lev1529_COI.seq

Pyt_myriotylum_Lev1737_COI.seq

Pyt_zingiberis_CBS21682_COI.seq

Pyt_vanterpoolii_Lev1638_COI.seq

Pyt_aristosporum_Lev1731_COI.seq

Pyt_vexans_Lev1537_COI.seq

Pyt_volutum_CBS69983_COI.seq

Pyt_graminicola_Lev1735_COI.seq

Pyt_arrhenomanes_Lev1460_COI.seq

Pyt_sp_BR0147_COI.seq

Pyt_graminicola_BR1034_COI.seq

Pyt_torulosum_BR1033_COI.seq

Pyt_arrhenomanes_Lev3097_COI.seq

Pyt_phragmitis_CBS117104_COI.seq

Pyt_violae_Lev1538_COI.seq

Pyt_arrhenomanes_CBS29332_COI.seq

Pyt_arrhenomanes_Lev1779_COI.seq

Pyt_arrhenomanes_Lev1780_COI.seq

Pyt_sp_BR0606_COI.seq

Pyt_sp_BR0605_COI.seq Pyt_sp_BR0619_COI.seq

Pyt_graminicola_BR0155_COI.seq

Pyt_arrhenomanes_Lev1545_COI.seq

Pyt_aristosporum_BR0166_COI.seq

Pyt_arrhenomanes_Lev1727_COI.seq

Pyt_sp_BR0729_COI.seq

Pyt_sp_BR0618_COI.seq

Pyt_sp_BR0615_COI.seq

Pyt_arrhenomanes_CBS32562_COI.seq

Pyt_aristosporum_Lev1732_COI.seq

Pyt_arhenomanes_BR0985_COI.seq

Pyt_arrhenomanes_BR0889_COI.seq

Pyt_arrhenomanes_BR0817_COI.seq

Pyt_arrhenomanes_BR0712_COI.seq

Pyt_arrhenomanes_BR0667_COI.seq

Pyt_arhenomanes_BR1028_COI.seq

Pyt_aristosporum_Lev1733_COI.seq

Pyt_aristosporum_CBS26338_COI.seq

Pyt_graminicola_BR0625_COI.seq Pyt_arrhenomanes_BR0122_COI.seq

Pyt_arrhenomanes_BR0140_COI.seq

Pyt_arrhenomanes_CBS32462_COI.seq

Pyt_arrhenomanes_BR0121_COI.seq

Pyt_pyrilobum_CBS15864_COI.seq

Pyt_sindhum_DAOM238989_COI.seq

Pyt_angustatum_CBS52274_COI.seq

Pyt_catenulatum_CBS84268_COI.seq

Pyt_catenulatum_Lev1524_COI.seq

Pyt_catenulatum_Lev1532_COI.seq

Pyt_sp_affin_torulosum_BR0780_COI.seq

Pyt_rhizo-oryzae_CBS119169_COI.seq

Pyt_torulosum_Lev3114_COI.seq

Pyt_torulosum_Lev3115_COI.seq

Pyt_folliculosum_CBS22094_COI.seq

Pyt_torulosum_Lev2176_COI.seq

Pyt_torulosum_Lev1637_COI.seq

Pyt_torulosum_CBS31633_COI.seq

Pyt_pleroticum_Lev1629_COI.seq

Pyt_torulosum_Lev1535_COI.seq

Pyt_salpingophorum_BR0897_COI.seq

Pyt_graminicola_Lev1734_COI.seq

Pyt_graminicola_CBS32762_COI.seq

Pyt_periilum_CBS16968_COI.seq

Pyt_graminicola_CBS32862_COI.seq

Pyt_tardicrescens_Lev1534_COI.seq

Pyt_arrhenomanes_Lev1730_COI.seq

Pyt_plurisporium_CBS100530_COI.seq

Pyt_vanterpoolii_Lev1536_COI.seq

Pyt_graminicola_Lev1489_COI.seq

Pyt_dissimile_CBS15564_COI.seq

Pyt_vanterpoolii_CBS29537_COI.seq

Pyt_sp_Lev1582_COI.seq

Pyt_vanterpoolii_CBS11577_COI.seq

Pyt_grandisporangium_CBS28679_COI.seq

Pyt_grandisporangium_CBS21185_COI.seq

Pyt_periplocum_CBS28931_COI.seq

Pyt_periplocum_CBS122664_COI.seq

Pyt_amasculinum_CBS55288_COI.seq

Pyt_ornamentatum_CBS122665_COI.seq

Pyt_oligandrum_Lev1627_COI.seq

Pyt_oligandrum_Lev1542_COI.seq

Pyt_lycopersicum_ADC0821_COI.seq

Pyt_oligandrum_CBS38234_COI.seq

Pyt_acanthicum_BR0228_COI.seq

Pyt_acanthicum_CBS37734_COI.seq

Pyt_spiculacarpum_CBS122647_COI.seq

Pyt_acanthicum_BR0500_COI.seq

Pyt_acanthophoron_Lev1618_COI.seq

Pyt_adhaerens_CBS52074_COI.seq

Pyt_porphyrae_CBS36979_COI.seq

Pyt_chondricola_CBS20385_COI.seq

Pyt_cystogenes_CBS67585_COI.seq

Pyt_perplexum_CBS67485_M0459_COI.seq

Pyt_jasmonium_Lev2113_COI.seq

Pyt_jasmonium_CBS101876_COI.seq

Pyt_jasmonium_Lev3093_DAOM239123_COI.seq

Pyt_mastophorum_CBS37572_COI.seq

Pyt_polymastum_Lev1630_COI.seq

Pyt_polymastum_CBS81170_COI.seq

Pyt_buismaniae_CBS28831_COI.seq

Pyt_uncinulatum_CBS51877_COI.seq

Pyt_acanthophoron_CBS33729_COI.seq

Pyt_paroecandrum_CBS122661_COI.seq

Pyt_nodosum_CBS102274_COI.seq

Pyt_orthogonon_CBS37672_COI.seq

Pyt_nunn_CBS80896_COI.seq

Pyt_marsipium_CBS77381_COI.seq

Pyt_rostratum_CBS53374_COI.seq

Pyt_sp_GroupF_BR0876_COI.seq

Pyt_rostratum_Lev1632_COI.seq

Pyt_rostratum_BR0627_COI.seq

Pyt_sp-affin-rostratum_BR0197_COI.seq

Pyt_sp_Lev3023_COI.seq

Pyt_rostratum_Lev1631_COI.seq

Pyt_sp_Lev3094_COI.seq

Pyt_sp_Lev3095_COI.seq

Pyt_rostratifingens_CBS115464_COI.seq

Pyt_sp_BR1061_COI.seq

Pyt_sp_Lev2155_COI.seq

Pyt_segnitium_CBS112354_COI.seq

Pyt_longandrum_CBS122660_COI.seq

Pyt_longandrum_CBS112355_COI.seq

Pyt_rostratifingens_Lev1473_COI.seq

Pyt_longisporangium_CBS122646_COI.seq

Pyt_hypogynum_CBS23494_COI.seq

Pyt_acrogynum_CBS54988_COI.seq

Pyt_rostratum_BR0116_COI.seq

Pyt_apiculatum_CBS120945_COI.seq

Pyt_sp_BR0786_COI.seq

Pyt_pachycaule_CBD122658_COI.seq

Pyt_carolinianum_CBS122659_COI.seq

Pyt_sp_GroupF_BR0803_COI.seq

Pyt_rostratum_BR0161_COI.seq

Pyt_radiosum_CBS21794_COI.seq

Pyt_echinulatum_CBS28164_COI.seq

Pyt_ornacarpum_CBS112350_COI.seq

Pyt_erinaceus_CBS50580_COI.seq

Pyt_echinulatum_Lev1620_COI.seq

Pyt_papilogynum_CBS122648_COI.seq

Pyt_sp_Lev3089_COI.seq

Pyt_multisporum_Lev1468_COI.seq

Pyt_multisporum_CBS47050_COI.seq

Pyt_rhizosaccharum_CBS122654_COI.seq

Pyt_rhizosaccharum_CBS122652_COI.seq

Pyt_parvum_CBS22588_COI.seq

Pyt_rhizosaccharum_CBS112356_COI.seq

Pyt_takayamanum_CBS122491_COI.seq

Pyt_takayamanum_CBS122492_COI.seq

Pyt_sp_Lev3085_COI.seq

Pyt_pleroticum_CBS77681_COI.seq

Pyt_minus_CBS122657_COI.seq

Pyt_minus_CBS22688_COI.seq

Pyt_minor_Lev2114_COI.seq

Pyt_heterothallicum_CBS122656_COI.seq

Pyt_carolinianum_Lev1523_COI.seq

Pyt_middletonii_CBS52874_COI.seq

Pyt_sppaffP_splendens_BR1027_COI.seq

Pyt_sp_BR0602_COI.seq

Pyt_paroecandrum_Lev1595_COI.seq

Pyt_paroecandrum_CBS20379_COI.seq

Pyt_nagaii_CBS77996_COI.seq

Pyt_pareocandrum_BR0646_COI.seq

Pyt_intermedium_Lev1217_COI.seq

Pyt_abappressorium_CBS110198_COI.seq

Pyt_attrantheridium_DAOM230384_COI.seq

Pyt_intermedium_Lev2180_COI.seq Pyt_balticum_CBS122649_COI.seq

Pyt_intermedium_Lev2163_COI.seq

Pyt_salinum_CBS113341_COI.seq

Pyt_attrantheridium_DAOM230388_COI.seq

Pyt_attrantheridium_DAOM230386_COI.seq

Pyt_attrantheridium_Lev3122_COI.seq

Pyt_attrantheridium_DAOM230383_COI.seq

Pyt_intermedium_Lev1527_COI.seq

Pyt_attrantheridium_DAOM230385_COI.seq

Pyt_attrantheridium_DAOM230387_COI.seq

Pyt_paroecandrum_BR0325_COI.seq

Pyt_lucens_CBS113342_COI.seq

Pyt_viniferum_CBS119168_COI.seq

Pyt_ultimum_BR0838_COI.seq

Pyt_debaryanum_CBS75296_COI.seq

Pyt_paroecandrum_BR0568_COI.seq

Pyt_irregulare_Lev3104_COI.seq

Pyt_irregulare_Lev1599_COI.seq

Pyt_irregulare_BR0574_COI.seq

Pyt_sp_affin_irregulare_BR0891_COI.seq Pyt_sylvaticum_BR1043_COI.seq

Pyt_irregulare_Lev1856_COI.seq

Pyt_sp_Lev1508_COI.seq

Pyt_sp_Lev1507_COI.seq

Pyt_sp_Lev1493_COI.seq

Pyt_salpingophorum_Lev1635_COI.seq

Pyt_debaryanum_Lev2156_COI.seq

Pyt_debaryanum_Lev2168_COI.seq

Pyt_heterothallicum_Lev2174_COI.seq

Pyt_okanoganense_CBS31581_COI.seq

Pyt_paddicum_CBS69883_COI.seq

Pyt_okanoganense_CBS70183_COI.seq

Pyt_acanthicum_Lev1457_COI.seq

Pyt_intermedium_BR0952_COI.seq

Pyt_coloratum_BR1048_COI.seq

Pyt_inflatum_CBS16868_COI.seq

Pyt_intermedium_BR1047_COI.seq

Pyt_sp_Lev3063_COI.seq

Pyt_sp_Lev3062_COI.seq Pyt_sp_Lev2178_COI.seq

Pyt_sp_Lev2167_COI.seq

Pyt_sp_Lev2154_COI.seq

Pyt_sp_BR0613_COI.seq

Pyt_macrosporum_BR0479_COI.seq

Pyt_macrosporum_BR0836_COI.seq

Pyt_macrosporum_Lev2216_COI.seq

Pyt_spgroupG_BR1029_COI.seq

Pyt_macrosporum_Lev1626_COI.seq

Pyt_sp_Lev2175_COI.seq

Pyt_macrosporum_CBS57480_COI.seq

Pyt_ultimum_BR0128_CO1.seq

Pyt_intermedium_CBS13687_COI.seq

Pyt_intermedium_BR0339_COI.seq

Pyt_intermedium_CBS26638_COI.seq

Pyt_intermedium_BR0771_COI.seq

Pyt_intermedium_BR0485_COI.seq

Pyt_intermedium_BR1042_COI.seq

Pyt_sp_Lev3090_COI.seq

Pyt_canariense_CBS112353_COI.seq

Pyt_violae_BR0322_COI.seq

Pyt_violae_CBS15964_COI.seq

Pyt_iwayamai_Lev2179_COI.seq

Pyt_intermedium_DAOM229146_COI.seq

Pyt_iwayamai_CBS15664_COI.seq

Pyt_sp-affin-vexans_BR0205_COI.seq

Pyt_sp_groupG_BR1069_COI.seq

Pyt_sylvaticum_Lev3055_COI.seq

Pyt_sylvaticum_BR0258_COI.seq

Pyt_sylvaticum_CBS45367_COI.seq

Pyt_paroecandrum_Lev1597_COI.seq

Pyt_sp_Lev1553_COI.seq

Pyt_sylvaticum_BR1055_COI.seq

Pyt_sylvaticum_BR1045_COI.seq

Pyt_sylvaticum_BR0599_COI.seq

Pyt_sp_Lev1477_COI.seq

Pyt_sylvaticum_Lev1586_COI.seq

Pyt_sylvaticum_BR0179_COI.seq

Pyt_sylvaticum_BR0171_COI.seq Pyt_splendens_Lev1544_COI.seq

Pyt_sylvaticum_BR1046_COI.seq

Pyt_sylvaticum_Lev1487_COI.seq

Pyt_sylvaticum_Lev1482_COI.seq

Pyt_sylvaticum_BR0687_COI.seq

Pyt_sp_Lev1550_COI.seq

Pyt_debaryanum_BR0868_COI.seq

Pyt_sylvaticum_BR0956_COI.seq

Pyt_irregulare_Lev1484_COI.seq

Pyt_paroecandrum_BR0637_COI.seq

Pyt_sp_Lev1496_COI.seq

Pyt_sp_Lev2123_COI.seq

Pyt_sylvaticum_BR0149_COI.seq

Pyt_sylvaticum_BR0955_COI.seq

Pyt_sylvaticum_BR0957_COI.seq

Pyt_sylvaticum_Lev3113_COI.seq

Pyt_terrestris_CBS112352_COI.seq

Pyt_spinosum_CBS27467_COI.seq

Pyt_irregulare_BR0779_COI.seq

Pyt_spiculum_CBS122645_COI.seq

Pyt_rhizosaccharum_CBS122653_COI.seq

Pyt_mamillatum_CBS21368_COI.seq

Pyt_mamillatum_CBS25128_COI.seq

Pyt_mamillatum_BR0648_COI.seq

Pyt_mamillatum_Lev1673_COI.seq

Pyt_mamillatum_Lev1672_COI.seq

Pyt_mamillatum_Lev1608_COI.seq

Pyt_mamillatum_Lev1592_COI.seq

Pyt_spinosum_CBS27667_COI.seq

Pyt_ultimum_BR0839_COI.seq

Pyt_spinosum_Lev3110_COI.seq

Pyt_spinosum_CBS122663_COI.seq

Pyt_spinosum_Lev1543_COI.seq

Pyt_helicoides_Lev1526_COI.seq

Pyt_spinosum_CBS27567_COI.seq

Pyt_sylvaticum_Lev1498_COI.seq

Pyt_cylindrosporum_CBS21994_COI.seq

Pyt_ultimum_BR0773_COI.seq

Pyt_paroecandrum_CBS15764_COI.seq

Pyt_irregulare_BR0807_COI.seq

Pyt_gracile_BR0173_COI.seq

Pyt_irregulare_BR0601_COI.seq

Pyt_violae_Lev1605_COI.seq

Pyt_violae_Lev1604_COI.seq

Pyt_violae_Lev1519_COI.seq

Pyt_violae_Lev1518_COI.seq

Pyt_violae_CBS17886_COI.seq

Pyt_macrosporum_BR0798_COI.seq

Pyt_glomeratum_CBS122644_COI.seq

Pyt_heterothallicum_Lev2217_COI.seq

Pyt_glomeratum_CBS122651_COI.seq

Pyt_glomeraturm_CBS120914_COI.seq

Pyt_heterothallicum_BR0796_COI.seq

Pyt_heterothallicum_Lev1621_COI.seq

Pyt_heterothallicum_Lev1464_COI.seq

Pyt_heterothallicum_CBS45067_COI.seq

Pyt_heterothallicum_BR0449_COI.seq

Pyt_acanthicum_Lev1590_COI.seq

Pyt_heterothallicum_Lev1567_COI.seq

Pyt_glomeraturm_CBS119165_COI.seq

Pyt_sp_GroupG2_BR0828_COI.seq

Pyt_heterothallicum_BR0440_COI.seq

Pyt_sp_GroupF_BR0749_COI.seq

Pyt_heterothallicum_Lev2173_COI.seq

Pyt_heterothallicum_CBS122655_COI.seq

Pyt_glomeratum_CBS122650_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0769_COI.seq

Pyt_ultimum_Lev1456_COI.seq

Pyt_ultimum_BR0651_COI.seq

Pyt_ultimum_Lev1810_COI.seq

Pyt_ultimum_Lev1867_COI.seq

Pyt_ultimum_Lev1813_COI.seq

Pyt_ultimum_BR0783_COI.seq

Pyt_ultimum_BR1053_COI.seq

Pyt_sp_Lev1688_COI.seq

Pyt_sp_Lev1687_COI.seq

Pyt_ultimum_BR1054_COI.seq

Pyt_sp_GroupG_BR0762_COI.seq

Pyt_ultimum_BR1089_COI.seq

Pyt_ultimum_BR0867_COI.seq

Pyt_sp_BR0612_COI.seq

Pyt_sp_GroupG1U4_BR0827_COI.seq

Pyt_sp_GroupHS_BR0863_COI.seq

Pyt_sp_GroupHS_BR0862_COI.seq

Pyt_sp_GroupG1U4_BR0826_COI.seq

Pyt_sp_GroupG1U4_BR0825_COI.seq

Pyt_sp_GroupG1U4_BR0824_COI.seq

Pyt_sp_GroupG1U4_BR0823_COI.seq Pyt_sp_GroupG1U4_BR0822_COI.seq

Pyt_sp_BR0716_COI.seq

Pyt_splendens_BR0788_COI.seq

Pyt_sp_GroupG_BR0759_COI.seq

Pyt_fragariae_BR1057_COI.seq

Pyt_ultimum_BR1036_COI.seq

Pyt_ultimum_Lev1872_COI.seq

Pyt_ultimum_Lev3117_COI.seq

Pyt_ultimum_BR1064_COI.seq

Pyt_ultimum_Lev1811_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0845_COI.seq

Pyt_ultimum_Lev2065_COI.seq

Pyt_ultimum_Lev1491_COI.seq

Pyt_ultimum_BR0856_COI.seq

Pyt_ultimum_BR0849_COI.seq

Pyt_ultimum_BR0768_COI.seq

Pyt_ultimum_Lev3116_COI.seq

Pyt_ultimum_BR0319_COI.seq

Pyt_ultimum_Lev1486_COI.seq

Pyt_ultimum_BR0854_COI.seq Pyt_ultimum_BR0843_COI.seq

Pyt_ultimum_BR0144_COI.seq

Pyt_hydnosporum_CBS25360_COI.seq

Pyt_ultimum_Lev1869_COI.seq

Pyt_ultimum_BR0719_COI.seq

Pyt_ultimum_Lev1547_COI.seq

Pyt_ultimum_Lev1453_COI.seq

Pyt_ultimum_BR0851_COI.seq

Pyt_ultimum_BR0835_COI.seq

Pyt_sp_GroupHS_BR0864_COI.seq

Pyt_aphanidermatum_Lev1776_COI.seq

Pyt_sp_GroupG_Lev1479_COI.seq

Pyt_ultimum_BR0737_COI.seq

Pyt_ultimum_BR0738_COI.seq

Pyt_ultimum_BR0816_COI.seq

Pyt_ultimum_BR0850_COI.seq

Pyt_ultimum_BR0860_COI.seq

Pyt_ultimum_Lev1494_COI.seq

Pyt_ultimum_Lev1805_COI.seq Pyt_ultimum_Lev3053_COI.seq

Pyt_ultimum_var_ulti_Lev1441_COI.seq

Pyt_ultimum_var_ultimum_Lev1441_COI_redo.seq

Pyt_violae_CBS13237_COI.seq

Pyt_sp_BR0715_COI.seq

Pyt_ultimum_BR0628_COI.seq

Pyt_sp_GroupG_BR0758_COI.seq

Pyt_sp_GroupG_BR0757_COI.seq

Pyt_sp_GroupG_BR0714_COI.seq

Pyt_sp_GroupG1_BR0858_COI.seq

Pyt_paroecandrum_Lev1593_COI.seq

Pyt_irregulare_BR0987_COI.seq

Pyt_ultimum_BR0511_COI.seq

Pyt_ultimum_BR0640_COI.seq

Pyt_ultimum_BR0730_COI.seq

Pyt_ultimum_BR0732_COI.seq

Pyt_ultimum_BR0745_COI.seq

Pyt_ultimum_BR0747_COI.seq

Pyt_ultimum_BR0748_COI.seq

Pyt_ultimum_BR0753_COI.seq

Pyt_ultimum_BR0754_COI.seq

Pyt_ultimum_BR0764_COI.seq

Pyt_ultimum_Lev1478_COI.seq

Pyt_ultimum_Lev1808_COI.seq

Pyt_ultimum_Lev1809_COI.seq

Pyt_ultimum_var_spor_Lev1455_COI.seq

Pyt_ultimum_BR0988_COI.seq

Pyt_ultimum_BR0713_COI.seq

Pyt_ultimum_BR1060_COI.seq

Pyt_intermedium_BR0229_COI.seq

Pyt_ultimum_BR1037_COI.seq

Pyt_ultimum_Lev1870_COI.seq

Pyt_ultimum_Lev1807_COI.seq

Pyt_ultimum_Lev1444_COI.seq

Pyt_ultimum_BR0842_COI.seq

Pyt_ultimum_BR0814_COI.seq

Pyt_ultimum_BR0813_COI.seq

Pyt_ultimum_BR0793_COI.seq

Pyt_ultimum_BR0784_COI.seq Pyt_ultimum_BR0763_COI.seq

Pyt_ultimum_BR0736_COI.seq

Pyt_ultimum_BR0600_COI.seq

Pyt_debaryanum_BR0837_COI.seq

Pyt_sp_GroupG_BR0755_COI.seq

Pyt_sp_GroupG_BR0756_COI.seq

Pyt_ultimum_v_ult_CBS39851_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0650_COI.seq

Pyt_ultimum_v_spor_CBS21965_COI.seq

Pyt_ultimum_Lev1815_COI.seq

Pyt_sp_BR0944_COI.seq

Pyt_ultimum_BR1035_COI.seq

Pyt_ultimum_BR1038_COI.seq

Pyt_ultimum_Lev3024_COI.seq

Pyt_ultimum_BR0583_COI.seq

Pyt_sp_groupG_COI.seq

Pyt_sp_GroupG_BR0761_COI.seq

Pyt_sp_BR0657_COI.seq

Pyt_splendens_Lev2058_COI.seq

Pyt_splendens_Lev2057_COI.seq

Pyt_splendens_CBS26669_COI.seq

Pyt_splendens_CBS46248_COI.seq

Pyt_irregulare_BR0997_COI.seq

Pyt_irregulare_BR0469_COI.seq

Pyt_sp_GroupG_BR0717_COI_ip.seq

Pyt_irregulare_BR0631_COI.seq

Pyt_irregulare_BR1039_COI.seq

Pyt_irregulare_Lev1466_COI.seq

Pyt_irregulare_BR0778_COI.seq

Pyt_irregulare_BR0804_COI.seq

Pyt_irregulare_BR0947_COI.seq

Pyt_irregulare_BR0945_COI.seq

Pyt_irregulare_BR1068_COI.seq

Pyt_irregulare_BR1015_COI.seq

Pyt_irregulare_BR1022_COI.seq

Pyt_irregulare_Lev3103_COI.seq

Pyt_irregulare_Lev3046_COI.seq

Pyt_irregulare_Lev1589_COI.seq

Pyt_irregulare_BR0630_COI.seq

Pyt_irregulare_BR0629_COI.seq

Pyt_irregulare_BR0598_COI.seq

Pyt_irregulare_BR0722_COI.seq

Pyt_irregulare_BR1011_COI.seq

Pyt_irregulare_BR1051_COI.seq

Pyt_irregulare_BR1025_COI.seq

Pyt_irregulare_Lev1689_COI.seq

Pyt_sp_Lev2082_COI.seq

Pyt_sp_Lev1865_COI.seq

Pyt_cylindrosporum_Lev3045_COI.seq

Pyt_cylindrosporum_CBS21894_COI_redo.seq

Pyt_irregulare_BR1052_COI.seq

Pyt_irregulare_BR0387_COI.seq

Pyt_polymorphum_Lev2151_COI.seq

Pyt_irregulare_Lev1607_COI.seq

Pyt_irregulare_Lev1862_COI.seq

Pyt_irregulare_BR1040_COI.seq

Pyt_irregulare_CBS28731_COI.seq

Pyt_irregulare_CBS25028_COI.seq

Pyt_irregulare_BR1016_COI.seq

Pyt_paroecandrum_Lev1596_COI.seq

Pyt_pareocandrum_BR0636_COI.seq

Pyt_kunmingense_CBS55088_COI.seq

Pyt_irregulare_BR0642_COI.seq

Pyt_irregulare_BR0996_COI.seq

Pyt_irregulare_BR1004_COI.seq

Pyt_irregulare_BR1021_COI.seq

Pyt_irregulare_BR1000_COI.seq

Pyt_irregulare_BR1018_COI.seq

Pyt_irregulare_BR1014_COI.seq

Pyt_irregulare_BR1009_COI.seq

Pyt_irregulare_BR0994_COI.seq

Pyt_sp_BR0819_COI.seq

Pyt_irregulare_Lev1861_COI_G010.seq

Pyt_irregulare_Lev1606_COI.seq

Pyt_irregulare_BR0818_COI.seq

Pyt_irregulare_BR0811_COI.seq

Pyt_irregulare_BR0808_COI.seq

Pyt_irregulare_BR0815_COI.seq

Pyt_irregulare_BR1002_COI.seq

Pyt_irregulare_BR1006_COI.seq

Pyt_irregulare_BR1012_COI.seq

Pyt_irregulare_BR1023_COI.seq

Pyt_irregulare_BR1003_COI.seq

Pyt_irregulare_DAOM234585_COI_full.seq

Pyt_irregulare_BR0895_COI.seq

Pyt_irregulare_DAOM234585_COI.seq

Pyt_sp_BR0821_COI.seq

Pyt_irregulare_BR0820_COI.seq Pyt_irregulare_BR0812_COI.seq

Pyt_irregulare_BR0946_COI.seq

Pyt_irregulare_BR0948_COI.seq

Pyt_irregulare_BR0949_COI.seq

Pyt_irregulare_BR0950_COI.seq

Pyt_irregulare_BR1008_COI.seq

Pyt_cryptoirregulare_CBS118731_COI.seq

Pyt_cylindrosporum_Lev3003_COI.seq

Pyt_irregulare_BR1019_COI.seq

Pyt_irregulare_BR0898_COI.seq

Pyt_irregulare_ADC0838_COI.seq

Pyt_irregulare_BR0772_COI.seq

Pyt_kashmirense_ADC0819_COI.seq

Pyt_irregulare_BR0724_COI_ip.seq

Pyt_irregulare_BR0668_COI.seq

Pyt_irregulare_BR0751_COI.seq

Pyt_irregulare_BR0986_COI.seq

Pyt_irregulare_BR0995_COI.seq

Pyt_irregulare_BR0775_COI.seq

Pyt_irregulare_BR1066_COI.seqPyt_irregulare_BR0879_COI.seq

Pyt_paroecandrum_BR1062_COI.seq

Pyt_prolatum_CBS84568_COI.seq

Pyt_anandrum_CBS28531_COI.seq

Pyt_anandrum_Lev2116_COI.seq

Pyt_helicandrum_CBS39354_COI.seq

Pyt_prolatum_CBS84468_COI.seq

Pyt_undulatum_Lev1232_COI.seq

Pyt_dimorphum_CBS40672_COI.seq

Pyt_irregulare_Lev1861_COI.seq

Pyt_splendens_Lev1474_COI.seq

Pyt_splendens_Lev1636_COI.seq

Pyt_undulatum_CBS15769_COI.seq

Pyt_senticosum_CBS122490_COI.seq

Pyt_insidiosum_CBS57485_COI.seq

Pyt_insidiosum_Lev2070_COI.seq

Pyt_insidiosum_Lev2071_COI.seq

5 changes

10 changes10 changes

1.4%
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Intraspecific
(“intra complex”) 

variation based on 
the same strains 

sequenced for both 
COI and ITS
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Ph inundata BR0332 IT S
Ph megasperma BR0529 IT S

Ph sp BR0333 ITS
Ph megasperma BR0528 IT S

Ph megasperma BR0396 IT S
Ph megasperma BR0398 IT S

BR0892 ITS
BR0893 ITS

Py sp BR0514 ITS
Py sp BR0519 ITS

Ph sojae BR0582 ITS
BR1059 ITS

Pyt ultimum BR1059 ITS
BR0622 ITS

Ph medicaginis BR0611 ITS
BR0611 Phytophthora Medicagenis IT S

Ph medicaginis BR0610 ITS
BR0664 ITS
Ph sp BR0464 ITS

BR0682 ITS
Py sp BR0589 ITS

Py sp BR0521 ITS
BR1058 ITS

BR0673 ITS
BR0672 ITS

BR1067 ITS
BR0194 ITS

Pyt cucurbitacearum CBS74896 ITS 28S
Pyt indigoferae CBS26130 ITS-28S

Pyt vexans CBS11980 ITS-28S
Pyt chamaehyphon CBS25930 ITS-28 S
Pyt helicoides CBS28631 ITS-28S

DAOM229148 ITS
Pyt boreale CBS55188 ITS 28S

Pyt megacarpum CBS112351 ITS 28 S
Pyt oedochilum CBS29237 ITS-28S

Pyt carbonicum CBS112544 ITS-28S
Pyt montanum CBS111349 ITS-28 S

Pyt citrinum CBS119171 ITS 28S
Pyt citrinum CBS122662 ITS 28S

Pyt litorale CBS118360 ITS 28S
Pyt ostracodes CBS76873 ITS-28S

Pyt ornamentatum CBS122665 ITS 28 S
Pyt periplocum CBS122664 ITS 28S

Pyt periplocum CBS28931 ITS-28S
Pyt lycopersicum ADC0821 ITS 28S

Pyt hydnosporum CBS25360 ITS red o
Pyt oligandrum CBS38234 ITS 28S

Pyt hydnosporum CBS25360 ITS-28 S
Pyt amasculinum CBS55288 ITS 28S

Py sp BR0252 ITS
BR0978 ITS

Pyt acanthicum CBS37734 ITS 28S
Pyt spiculocarpum CBS122647 ITS 28S

Pyt grandisporangium CBS28679 ITS-28 S
Pyt insidiosum CBS57485 ITS 28S

Pyt adhaerens CBS52074 ITS 28S
Pyt chondricola CBS20385 ITS-28S

Pyt porphyrae CBS36979 ITS 28S
Pyt monospermum CBS15873 ITS red o

Pyt monospermum CBS15873 ITS-28 S
Pyt flevoense CBS23472 ITS-28S

Pyt capillosum CBS22294 ITS redo
Pyt capillosum CBS22294 ITS-28S

Pyt apleroticum CBS77281 ITS 28S
Pyt aquatile CBS21580 ITS 28S
Pyt sukuiense CBS110030 ITS 28S

Pyt pachycaule CBS22788 ITS redo
BR0679 ITS

Pyt pachycaule CBS22788 ITS-28S
BR0641 ITS

Py newsp BR0180 ITS
Pyt dissotocum CBS16668 ITS redo

BR0777 ITS
DAOM229134 ITS
BR0621 ITS

Py newsp BR0176 ITS
Pyt marinum CBS75096 ITS red o
Pyt marinum CBS75096 ITS 28S
BR0677 ITS
BR0689 ITS

BR0739 ITS
BR1063 ITS

BR1044 ITS
Pyt coloratum CBS15464 ITS red o
Pyt coloratum CBS15464 ITS-28S
Pyt dissotocum CBS16668 ITS-28S
Pyt lutarium CBS22288 ITS-28S

BR0992 ITS
Pyt coloratum BR1063 ITS
Pyt sp GRF BR1044 ITS
BR0678 ITS
Pyt dissotocum DAOM229134 ITS
BR0908 ITS
BR0721 ITS

BR0907 ITS
BR0710 ITS

Pyt diclinum CBS66479 ITS 28S
Pyt aphanidermatum CBS11880 ITS red o

Pyt aphanidermatum CBS11880 ITS-28 S
ML0411 ITS

Pyt deliense CBS31433 ITS-28S
Pyt vanterpoolii CBS29537 ITS-28S

Pyt phragmitis CBS117104 ITS 28S
Py sp BR0140 ITS

BR0625 ITS
BR0985 ITS

Py aff.phragmitis BR0606 ITS
Py arhenomanes BR0605 IT S

BR0975 ITS
BR0981 ITS
Py sp BR01028 ITS

BR0817 ITS
Pyt arrhenomanes CBS32462 ITS 28 S
Py sp BR0166 ITS

Pyt aristosporum CBS26338 ITS-28S
Py sp BR0155 ITS

BR0980 ITS
BR0982 ITS

BR0619 ITS
BR0667 ITS

BR0166 ITS
BR0983 ITS

BR0889 ITS
BR0618 ITS

Pyt arrhenomanes BR1028 IT S
BR0615 ITS

Py sp BR0122 ITS
Pyt volutum CBS69983 ITS 28S
Pyt graminicola BR1034 ITS
Py sp BR1034 ITS

ML1001 ITS
Pyt inflatum CBS16868 ITS-28S

Pyt graminicola CBS32762 ITS 28S
Pyt periilum CBS16968 ITS-28S

Pyt angustatum CBS52274 ITS 28S
Pyt catenulatum CBS84268 ITS 28S

BR0626 ITS
BR0897 ITS

BR0780 ITS
Pyt tolurosum CBS31633 ITS 28S
Pyt folliculosum CBS22094 ITS-28S

Pyt rhizo oryzae CBS119169 ITS 28S
Pyt kashmirense CBS ADC0819 ITS 28S
Pyt plurisporium CBS100530 ITS-28S

Pyt pyrilobum CBS15864 ITS-28S
Pyt zingiberis CBS21682 ITS-28S

Pyt myriotylum CBS25470 ITS-28S
Pyt scleroteichum CBS29437 ITS redo

Pyt scleroteichum CBS29437 ITS-28S
BR0709 ITS

Pyt sulcatum CBS60373 ITS 28S
Py sulcatum BR0113 ITS
Pyt sulcatum BR0113 ITS

BR0653 ITS
BR0652 ITS

BR0989 ITS
Pyt contiguanum CBS22194 ITS 28S

Pyt dissimile CBS15564 ITS-28S
BR0931 ITS

Pyt tracheiphilum CBS32365 ITS 28S
Py sp BR0260 ITS

BR0260 ITS
Pyt salpingophorum CBS47150 ITS 28S

Pyt conidiophorum CBS22388 ITS 28S
BR0750 ITS

Pyt pectinolyticum CBS122643 ITS 28S
Pyt rostratum CBS53374 ITS 28S

BR0627 ITS
Pyt rostratifingens CBS115464 ITS-28S

Pyt anandrum CBS28531 ITS-28 S
Pyt helicandrum CBS39354 ITS 28S
Pyt senticosum CBS122490 ITS 28S

Pyt dimorphum CBS40672 ITS 28S
Pyt undulatum CBS15769 ITS-28S

Pyt prolatum CBS84568 ITS 28S
Pyt splendens CBS46248 ITS 28S

BR0823 ITS
BR0826 ITS
BR0863 ITS
BR0824 ITS

BR0841 ITS
Pyt glomeratum CBS122650 ITS 28 S

Py ultimum BR0583 ITS
BR0867 ITS

BR0628 ITS
BR0843 ITS
BR0849 ITS
Py ultimum BR0612 ITS

BR1057 ITS
Pyt ultimum BR1054 ITS

Pyt ultimum BR1060 ITS
BR0854 ITS
BR0813 ITS

BR0850 ITS
BR0851 ITS
Pyt ultimum DAOM232337 IT S

BR0810 ITS
BR0792 ITS
BR0835 ITS
BR0848 ITS
BR0844 ITS
BR0847 ITS
Py ultimum BR0600 ITS

BR0845 ITS
BR0736 ITS
BR0737 ITS
DAOM232337 IT S

Pyt ultimum v ult CBS39851 ITS 28S
Py sp BR01037 ITS

BR0644 ITS
BR0738 ITS

BR0748 ITS
BR1038 ITS

BR1064 ITS
BR0768 ITS

Pyt ultimum BR1065 ITS
BR0861 ITS

BR0864 ITS
Pyt ultimum BR1038 ITS
Pyt ultimum BR1037 ITS

BR0814 ITS
BR0833 ITS
BR0842 ITS
BR0759 ITS
Pyt ultimum var ultimum Lev1441 ITS red o
Py sp BR0511 ITS
Pyt ultimum BR1064 ITS

BR0745 ITS
BR0930 ITS

BR0822 ITS
BR0763 ITS

Py sp BR0229 ITS
BR0793 ITS

BR0837 ITS
BR0930 Py sp ITS

BR0747 ITS
BR0862 ITS

BR0825 ITS
BR0651 ITS
BR0650 ITS
BR0776 ITS

Pyt ultimum v spor CBS21965 ITS-28S
BR0944 ITS

BR1060 ITS
BR0640 ITS

BR1065 ITS
Pyt marsipium CBS77381 ITS 28S

Pyt longandrum CBS122660 ITS 28 S
Pyt longandrum CBS112355 ITS-28 S

Pyt longisporangium CBS122646 ITS 28S
Pyt acrogynum CBS54988 ITS 28S

Pyt hypogynum CBS23494 ITS-28S
Pyt acrogynum CBS54988 ITS red o

Pyt apiculatum CBS120945 ITS-28S
Pyt ornacarpum CBS112350 ITS 28 S

Pyt pachycaule CBS122658 ITS 28S
Pyt carolinianum CBS122659 ITS 28S

Py sp BR0161 ITS
Pyt erinaceus CBS50580 ITS-28S

BR0803 ITS
Pyt papilogenum CBS122648 ITS 28S

Pyt radiosum CBS21794 ITS-28S
Pyt echinulatum CBS28164 ITS-28S

Pyt segnitium CBS112354 ITS-28S
Pyt multisporum CBS47050 ITS 28S

Pyt rhizosaccharum CBS122652 ITS 28S
Pyt takayamanum CBS122491 ITS 28S

Pyt rhizosaccharum CBS112356 ITS-28S
Pyt takayamanum CBS122492 ITS 28S

Pyt pleroticum CBS77681 ITS-28S
Pyt minus CBS22688 ITS-28S

Pyt minus CBS122657 ITS 28S
Pyt parvum CBS22588 ITS red o
Pyt parvum CBS22588 ITS-28S

Pyt rhizosaccharum CBS122654 ITS 28S
Pyt middletonii CBS52874 ITS 28S
Pyt nunn CBS80896 ITS 28S

Pyt orthogonon CBS37672 ITS 28 S
Pyt cystogenes CBS67585 ITS-28S

Pyt acanthophoron CBS33729 ITS 28 S
Pyt nodosum CBS102274 ITS-28S

Pyt paroecandrum CBS122661 ITS 28 S
BR0925 ITS
BR0984 ITS

Pyt perplexum CBS67485 ITS 28S
Pyt jasmonium CBS101876 ITS-28S

Pyt jasmonium DAOM232123 Gixxxxx ITS-28S
Pyt uncinulatum CBS51877 ITS 28S

Pyt buismaniae CBS28831 ITS 28S
Pyt polymastum CBS81170 ITS 28S

DAOM229154 ITS
Pyt mastophorum CBS37572 ITS 28 S

Py nagaii newsp BR0602 ITS
Pyt nagaii CBS77996 ITS-28S

BR0798 ITS
DAOM229156 ITS
Pyt heterothallicum CBS122655 ITS 28S

Pyt glomeratum CBS120914 ITS 28 S
Pyt glomeratum CBS119165 ITS 28 S

Pyt heterothallicum CBS45067 ITS 28S
Pyt glomeratum CBS122644 ITS 28 S

Pyt glomeratum CBS122651 ITS 28 S
BR0806 ITS

DAOM229136 IT S
Pyt heterothallicum CBS122656 ITS 28S

DAOM229137 ITS
DAOM229140 ITS

DAOM229138 ITS
Py newsp BR0205 ITS

Pyt iwayamai CBS15664 ITS-28S
DAOM229142 IT S

Pyt canariense CBS112353 ITS 28S
BR0647 ITS
Pyt violae CBS15964 ITS-28S

Pyt okanoganense CBS31581 ITS-28 S
Pyt paddicum CBS69883 ITS 28S

Pyt violae CBS17886 ITS 28S
Py sp BR0613 ITS
Pyt intermedium BR1047 IT S

BR1048 ITS
BR1047 ITS

BR0951 ITS
Pyt macrosporum CBS57480 ITS 28 S

Pyt spGrF BR1029 ITS
Py sp BR01029 ITS

BR0836 ITS
Py sp BR0479 ITS

BR0879 ITS
Pyt lucens CBS113342 ITS 28S

BR0779 ITS
BR0912 ITS

BR1051 ITS
DAOM232335 ITS

Pyt cylindrosporum DAOM232335 IT S
BR1052 ITS

Pyt irregulare BR1052 IT S
Pyt cylindrosporum CBS21894 ITS red o
Pyt cylindrosporum CBS21894 ITS-28S

BR0997 ITS
DAOM232336 ITS

BR0778 ITS
Py sp BR01019 ITS
Py sp BR1003 ITS

BR0923 ITS
BR0966 ITS

BR1066 ITS
BR0631 ITS

BR0921 ITS
BR0918 ITS
Py irregulare BR0598 IT S
Pyt irregulare BR1039 IT S
Pyt irregulare CBS25028 ITS-28S
Py sp BR01022 ITS
Pyt irregulare BR1022 IT S
BR1039 ITS
BR0911 ITS

BR1040 ITS
DAOM229146 ITS

Pyt intermedium DAOM229146 IT S
BR0642 ITS

BR0914 ITS
Pyt irregulare BR1040 IT S
BR0733 ITS

BR0947 ITS
BR0963 ITS
Py irregulare BR0387 IT S
BR0962 ITS

BR0961 ITS
BR0811 ITS

Py sp BR1001 ITS
Py sp BR1006 ITS

BR0933 ITS
Pyt irregulare BR1008 IT S
BR0815 ITS

BR0994 ITS
Py sp BR1004 ITS
BR0819 ITS

Py sp BR1002 ITS
Py sp BR1000 ITS
BR0920 ITS

Py sp BR1013 ITS
Pyt irregulare BR1013 IT S
BR0964 ITS
BR0970 ITS
BR0818 ITS

BR0999 ITS
BR0996 ITS

Py sp BR1009 ITS
Pyt cryptoirregulare CBS118731 ITS-28 S

BR0995 ITS
Pyt irregulare ADC0838 ITS 28S

BR0821 ITS
BR0802 ITS

BR0808 ITS
BR0909 ITS

BR0820 ITS
BR0965 ITS

Pyt mamillatum CBS25128 ITS-28S
Pyt rhizosaccharum CBS122653 ITS 28S
Pyt spiculum CBS122645 ITS 28S
Py paroecandrum newsp BR0601 IT S

BR0773 ITS
Pyt paroecandrum CBS15764 ITS-28 S

BR0807 ITS
BR0774 ITS

Py spinosum BR0325 ITS
Pyt spinosum CBS122663 ITS 28S
Pyt kunmingense CBS55088 ITS 28S
Pyt spinosum CBS27567 ITS-28S

BR0706 ITS
BR0901 ITS
BR0902 ITS
Py irregulare BR0574 IT S

Pyt abappressorium CBS110198 ITS 28 S
Pyt violae CBS13237 ITS-28S

Pyt debaryanum CBS75296 ITS 28 S
Pyt viniferum CBS119168 ITS 28S

BR0922 ITS
Py sylvaticum BR0599 ITS
Pyt terrestris CBS112352 ITS 28S
Pyt sylvaticum CBS45367 ITS 28S
Py sylvaticum BR0179 ITS

DAOM232209 ITS
BR1062 ITS

DAOM230386 ITS
Pyt attrantheridium DAOM230386 IT S
Pyt salinum CBS113341 ITS 28S

Pyt attrantheridium DAOM230387 IT S
Pyt attrantheridium DAOM230388 IT S
Pyt heterothallicum DAOM229143 IT S

DAOM229143 ITS
Pyt balticum CBS122649 ITS 28S

DAOM230388 IT S
DAOM230387 IT S

Pyt intermedium BR1042 IT S
BR1042 ITS

Py intermedium BR0128 IT S
BR0869 ITS

Pyt intermedium CBS26638 ITS-28S
Py intermedium BR0339 IT S

Py sp BR0485 ITS
BR0707 ITS
BR0734 ITS

10 changes

COI -
670 Pythium

strains

Pyt_chamaehyphon_Lev3100_COI.seq

Pyt_cucurbitacearum_CBS74896_COI.seq

Pyt_vexans_CBS11980_COI.seq

Pyt_sp_Lev2210_COI.seq

Pyt_indigoferae_CBS26130_COI.seq

Pyt_oedochilum_CBS29237_COI.seq

Pyt_sp_Lev2121_COI.seq

Pyt_sindhum_DAOM238990_COI.seq Pyt_ostracodes_CBS76873_COI.seq

Pyt_megacarpum_CBS112351_COI.seq

Pyt_boreale_CBS55188_COI.seq

Pyt_citrinum_CBS119171_COI.seq

Pyt_sp_Lev3002_COI.seq

Pyt_citrinum_CBS122662_COI.seq

Pyt_paroecandrum_Lev1530_COI.seq

Pyt_sp_Lev3010_COI.seq

Pyt_sp_Lev3011_COI.seq

Pyt_sp_Lev3013_COI.seq

Pyt_sp_oedochilum_Lev3006_COI.seq

Pyt_sp_oedochilum_Lev3007_COI.seq

Pyt_sp_oedochilum_Lev3008_COI.seq

Pyt_litorale_CBS118360_COI.seq

Pyt_sp_BR0896_COI.seq

Pyt_sp_Lev2157_COI.seq

Pyt_sp_Lev2126_COI.seq

Pyt_sp_Lev1930_COI.seq

Pyt_montanum_CBS111349_COI.seq

Pyt_carbonicum_CBS112544_COI.seq

Pyt_chamaehyphon_CBS25930_COI.seq

Pyt_helicoides_Lev3102_COI.seq

Pyt_helicoides_CBS28631_COI.seq

Pyt_medicaginis_BR0611_COI.seq

Pyt_medicaginis_BR0610_COI.seq

Pyt_tracheiphilum_CBS32365_COI.seq

Pyt_sulcatum_BR0157_COI.seq

Pyt_terrestris_CBS110058_COI.seq

Pyt_terrestris_CBS110059_COI.seq

Pyt_contiguanum_CBS22194_COI.seq

Pyt_monospermum_CBS15873_COI.seq

Pyt_spaffP_tenue_BR1032_COI.seq

Pyt_spaffP_tenue_BR1031_COI.seq

Pyt_flevoense_Lev1569_COI.seq

Pyt_flevoense_CBS23472_COI.seq

Pyt_capillosum_CBS22294_COI.seq

Pyt_pectinolyticum_CBS122643_COI.seq

Pyt_deliense_Lev2148_COI.seq

Pyt_deliense_Lev2095_COI.seq

Pyt_deliense_Lev1555_COI.seq

Pyt_deliense_CBS31433_COI.seq

Pyt_sp_Lev3088_COI.seq

Pyt_sp_Lev3087_COI.seq

Pyt_pachycaule_CBS22788_COI.seq

Pyt_pachycaule_CBS22494_COI.seq

Pyt_coloratum_BR0679_COI.seq

Pyt_coloratum_BR0180_COI.seq

Pyt_coloratum_BR0632_COI.seq

Pyt_aquatile_BR0641_COI.seq

Pyt_sp_Lev1676_COI.seq

Pyt_sp_Lev1675_COI.seq

Pyt_afertile_Lev1619_COI.seq

Pyt_dissotocum_BR0127_COI.seq

Pyt_intermedium_BR1049_COI.seq

Pyt_sp_GroupF_Lev1505_COI.seq

Pyt_dissotocum_CBS16668_COI.seq

Pyt_coloratum_BR0323_COI.seq

Pyt_aquatile_Lev1695_COI.seq

Pyt_coloratum_CBS15464_COI.seq

Pyt_coloratum_BR0677_COI.seq

Pyt_coloratum_BR1063_COI.seq

Pyt_sp_Lev1601_COI.seq

Pyt_sp_Lev1677_COI.seq

Pyt_coloratum_BR0176_COI.seq

Pyt_sp_BR0181_COI.seq

Pyt_dissotocum_Lev1525_COI.seq

Pyt_diclinum_CBS66479_COI.seq

Pyt_coloratum_Lev1461_COI.seq

Pyt_marinum_CBS75096_COI.seq

Pyt_lutarium_CBS22288_COI.seq

Pyt_coloratum_BR0621_COI.seq

Pyt_sp_GroupF_Lev1546_COI.seq

Pyt_sp_Lev1678_COI.seq

Pyt_dissotocum_Lev2122_COI.seq

Pyt_sp_Lev1681_COI.seq

Pyt_coloratum_Lev1591_COI.seq

Pyt_coloratum_Lev1521_COI.seq

Pyt_sp_BR0725_COI.seq

Pyt_aquatile_CBS23194_COI.seq

Pyt_aquatile_CBS21580_COI.seq

Pyt_aquatile_CBS21680_COI.seq

Pyt_sukuiense_CBS110030_COI.seq

Pyt_apleroticum_CBS77281_COI.seq

Pyt_aquatile_BR0655_COI.seq

Pyt_aquatile_CBS21480_COI.seq

Pyt_sp_Lev3014_COI.seq

Pyt_deliense_Lev2145_COI.seq

Pyt_deliense_Lev2144_COI.seq

Pyt_deliense_Lev2143_COI.seq

Pyt_aphanidermatum_CBS11880_COI.seq

Pyt_aphanidermatum_Lev1458_COI.seq

Pyt_aphanidermatum_Lev1541_COI.seq

Pyt_aphanidermatum_Lev1684_COI.seq

Pyt_aphanidermatum_Lev1740_COI.seq

Pyt_aphanidermatum_Lev1741_COI.seq

Pyt_aphanidermatum_Lev1800_COI.seq

Pyt_aphanidermatum_Lev2085_COI.seq

Pyt_aphanidermatum_Lev3096_COI.seq

Pyt_aphanidermatum_Lev1743_COI.seq

Pyt_aphanidermatum_Lev1777_COI.seq

Pyt_sylvaticum_BR0151_COI.seq

Pyt_salpingophorum_BR1024_COI.seq

Pyt_salpingophorum_CBS47150_COI.seq

Pyt_salpingophorum_BR0750_COI.seq

Pyt_salpingophorum_BR0669_COI.seq

Pyt_dissimile_BR0160_COI.seq

Pyt_conidiophorum_CBS22388_COI.seq

Pyt_hypogynum_Lev1624_COI.seq

Pyt_hypogynum_Lev1465_COI.seq

Pyt_hypogynum_BR0260_COI.seq

Pyt_sulcatum_Lev2200_COI.seq

Pyt_sulcatum_Lev2197_COI.seq

Pyt_sulcatum_Lev1475_COI.seq

Pyt_sulcatum_BR0709_COI.seq

Pyt_irregulare_BR0163_COI.seq

Pyt_sulcatum_Lev1600_COI.seq

Pyt_sulcatum_BR0708_COI.seq

Pyt_sulcatum_Lev3027_COI.seq

Pyt_sulcatum_BR0113_COI.seq

Pyt_sulcatum_BR0652_COI.seq

Pyt_sulcatum_BR0653_COI.seq

Pyt_sulcatum_CBS60373_COI.seq

Pyt_sulcatum_Lev1609_COI.seq

Pyt_sulcatum_BR0146_COI.seq

Pyt_scleroteichum_CBS29437_COI_redo.seq

Pyt_myriotylum_Lev3107_COI.seq

Pyt_myriotylum_CBS25470_COI.seq Pyt_myriotylum_Lev1529_COI.seq

Pyt_myriotylum_Lev1737_COI.seq

Pyt_zingiberis_CBS21682_COI.seq

Pyt_vanterpoolii_Lev1638_COI.seq

Pyt_aristosporum_Lev1731_COI.seq

Pyt_vexans_Lev1537_COI.seq

Pyt_volutum_CBS69983_COI.seq

Pyt_graminicola_Lev1735_COI.seq

Pyt_arrhenomanes_Lev1460_COI.seq

Pyt_sp_BR0147_COI.seq

Pyt_graminicola_BR1034_COI.seq

Pyt_torulosum_BR1033_COI.seq

Pyt_arrhenomanes_Lev3097_COI.seq

Pyt_phragmitis_CBS117104_COI.seq

Pyt_violae_Lev1538_COI.seq

Pyt_arrhenomanes_CBS29332_COI.seq

Pyt_arrhenomanes_Lev1779_COI.seq

Pyt_arrhenomanes_Lev1780_COI.seq

Pyt_sp_BR0606_COI.seq

Pyt_sp_BR0605_COI.seq Pyt_sp_BR0619_COI.seq

Pyt_graminicola_BR0155_COI.seq

Pyt_arrhenomanes_Lev1545_COI.seq

Pyt_aristosporum_BR0166_COI.seq

Pyt_arrhenomanes_Lev1727_COI.seq

Pyt_sp_BR0729_COI.seq

Pyt_sp_BR0618_COI.seq

Pyt_sp_BR0615_COI.seq

Pyt_arrhenomanes_CBS32562_COI.seq

Pyt_aristosporum_Lev1732_COI.seq

Pyt_arhenomanes_BR0985_COI.seq

Pyt_arrhenomanes_BR0889_COI.seq

Pyt_arrhenomanes_BR0817_COI.seq

Pyt_arrhenomanes_BR0712_COI.seq

Pyt_arrhenomanes_BR0667_COI.seq

Pyt_arhenomanes_BR1028_COI.seq

Pyt_aristosporum_Lev1733_COI.seq

Pyt_aristosporum_CBS26338_COI.seq

Pyt_graminicola_BR0625_COI.seq Pyt_arrhenomanes_BR0122_COI.seq

Pyt_arrhenomanes_BR0140_COI.seq

Pyt_arrhenomanes_CBS32462_COI.seq

Pyt_arrhenomanes_BR0121_COI.seq

Pyt_pyrilobum_CBS15864_COI.seq

Pyt_sindhum_DAOM238989_COI.seq

Pyt_angustatum_CBS52274_COI.seq

Pyt_catenulatum_CBS84268_COI.seq

Pyt_catenulatum_Lev1524_COI.seq

Pyt_catenulatum_Lev1532_COI.seq

Pyt_sp_affin_torulosum_BR0780_COI.seq

Pyt_rhizo-oryzae_CBS119169_COI.seq

Pyt_torulosum_Lev3114_COI.seq

Pyt_torulosum_Lev3115_COI.seq

Pyt_folliculosum_CBS22094_COI.seq

Pyt_torulosum_Lev2176_COI.seq

Pyt_torulosum_Lev1637_COI.seq

Pyt_torulosum_CBS31633_COI.seq

Pyt_pleroticum_Lev1629_COI.seq

Pyt_torulosum_Lev1535_COI.seq

Pyt_salpingophorum_BR0897_COI.seq

Pyt_graminicola_Lev1734_COI.seq

Pyt_graminicola_CBS32762_COI.seq

Pyt_periilum_CBS16968_COI.seq

Pyt_graminicola_CBS32862_COI.seq

Pyt_tardicrescens_Lev1534_COI.seq

Pyt_arrhenomanes_Lev1730_COI.seq

Pyt_plurisporium_CBS100530_COI.seq

Pyt_vanterpoolii_Lev1536_COI.seq

Pyt_graminicola_Lev1489_COI.seq

Pyt_dissimile_CBS15564_COI.seq

Pyt_vanterpoolii_CBS29537_COI.seq

Pyt_sp_Lev1582_COI.seq

Pyt_vanterpoolii_CBS11577_COI.seq

Pyt_grandisporangium_CBS28679_COI.seq

Pyt_grandisporangium_CBS21185_COI.seq

Pyt_periplocum_CBS28931_COI.seq

Pyt_periplocum_CBS122664_COI.seq

Pyt_amasculinum_CBS55288_COI.seq

Pyt_ornamentatum_CBS122665_COI.seq

Pyt_oligandrum_Lev1627_COI.seq

Pyt_oligandrum_Lev1542_COI.seq

Pyt_lycopersicum_ADC0821_COI.seq

Pyt_oligandrum_CBS38234_COI.seq

Pyt_acanthicum_BR0228_COI.seq

Pyt_acanthicum_CBS37734_COI.seq

Pyt_spiculacarpum_CBS122647_COI.seq

Pyt_acanthicum_BR0500_COI.seq

Pyt_acanthophoron_Lev1618_COI.seq

Pyt_adhaerens_CBS52074_COI.seq

Pyt_porphyrae_CBS36979_COI.seq

Pyt_chondricola_CBS20385_COI.seq

Pyt_cystogenes_CBS67585_COI.seq

Pyt_perplexum_CBS67485_M0459_COI.seq

Pyt_jasmonium_Lev2113_COI.seq

Pyt_jasmonium_CBS101876_COI.seq

Pyt_jasmonium_Lev3093_DAOM239123_COI.seq

Pyt_mastophorum_CBS37572_COI.seq

Pyt_polymastum_Lev1630_COI.seq

Pyt_polymastum_CBS81170_COI.seq

Pyt_buismaniae_CBS28831_COI.seq

Pyt_uncinulatum_CBS51877_COI.seq

Pyt_acanthophoron_CBS33729_COI.seq

Pyt_paroecandrum_CBS122661_COI.seq

Pyt_nodosum_CBS102274_COI.seq

Pyt_orthogonon_CBS37672_COI.seq

Pyt_nunn_CBS80896_COI.seq

Pyt_marsipium_CBS77381_COI.seq

Pyt_rostratum_CBS53374_COI.seq

Pyt_sp_GroupF_BR0876_COI.seq

Pyt_rostratum_Lev1632_COI.seq

Pyt_rostratum_BR0627_COI.seq

Pyt_sp-affin-rostratum_BR0197_COI.seq

Pyt_sp_Lev3023_COI.seq

Pyt_rostratum_Lev1631_COI.seq

Pyt_sp_Lev3094_COI.seq

Pyt_sp_Lev3095_COI.seq

Pyt_rostratifingens_CBS115464_COI.seq

Pyt_sp_BR1061_COI.seq

Pyt_sp_Lev2155_COI.seq

Pyt_segnitium_CBS112354_COI.seq

Pyt_longandrum_CBS122660_COI.seq

Pyt_longandrum_CBS112355_COI.seq

Pyt_rostratifingens_Lev1473_COI.seq

Pyt_longisporangium_CBS122646_COI.seq

Pyt_hypogynum_CBS23494_COI.seq

Pyt_acrogynum_CBS54988_COI.seq

Pyt_rostratum_BR0116_COI.seq

Pyt_apiculatum_CBS120945_COI.seq

Pyt_sp_BR0786_COI.seq

Pyt_pachycaule_CBD122658_COI.seq

Pyt_carolinianum_CBS122659_COI.seq

Pyt_sp_GroupF_BR0803_COI.seq

Pyt_rostratum_BR0161_COI.seq

Pyt_radiosum_CBS21794_COI.seq

Pyt_echinulatum_CBS28164_COI.seq

Pyt_ornacarpum_CBS112350_COI.seq

Pyt_erinaceus_CBS50580_COI.seq

Pyt_echinulatum_Lev1620_COI.seq

Pyt_papilogynum_CBS122648_COI.seq

Pyt_sp_Lev3089_COI.seq

Pyt_multisporum_Lev1468_COI.seq

Pyt_multisporum_CBS47050_COI.seq

Pyt_rhizosaccharum_CBS122654_COI.seq

Pyt_rhizosaccharum_CBS122652_COI.seq

Pyt_parvum_CBS22588_COI.seq

Pyt_rhizosaccharum_CBS112356_COI.seq

Pyt_takayamanum_CBS122491_COI.seq

Pyt_takayamanum_CBS122492_COI.seq

Pyt_sp_Lev3085_COI.seq

Pyt_pleroticum_CBS77681_COI.seq

Pyt_minus_CBS122657_COI.seq

Pyt_minus_CBS22688_COI.seq

Pyt_minor_Lev2114_COI.seq

Pyt_heterothallicum_CBS122656_COI.seq

Pyt_carolinianum_Lev1523_COI.seq

Pyt_middletonii_CBS52874_COI.seq

Pyt_sppaffP_splendens_BR1027_COI.seq

Pyt_sp_BR0602_COI.seq

Pyt_paroecandrum_Lev1595_COI.seq

Pyt_paroecandrum_CBS20379_COI.seq

Pyt_nagaii_CBS77996_COI.seq

Pyt_pareocandrum_BR0646_COI.seq

Pyt_intermedium_Lev1217_COI.seq

Pyt_abappressorium_CBS110198_COI.seq

Pyt_attrantheridium_DAOM230384_COI.seq

Pyt_intermedium_Lev2180_COI.seq Pyt_balticum_CBS122649_COI.seq

Pyt_intermedium_Lev2163_COI.seq

Pyt_salinum_CBS113341_COI.seq

Pyt_attrantheridium_DAOM230388_COI.seq

Pyt_attrantheridium_DAOM230386_COI.seq

Pyt_attrantheridium_Lev3122_COI.seq

Pyt_attrantheridium_DAOM230383_COI.seq

Pyt_intermedium_Lev1527_COI.seq

Pyt_attrantheridium_DAOM230385_COI.seq

Pyt_attrantheridium_DAOM230387_COI.seq

Pyt_paroecandrum_BR0325_COI.seq

Pyt_lucens_CBS113342_COI.seq

Pyt_viniferum_CBS119168_COI.seq

Pyt_ultimum_BR0838_COI.seq

Pyt_debaryanum_CBS75296_COI.seq

Pyt_paroecandrum_BR0568_COI.seq

Pyt_irregulare_Lev3104_COI.seq

Pyt_irregulare_Lev1599_COI.seq

Pyt_irregulare_BR0574_COI.seq

Pyt_sp_affin_irregulare_BR0891_COI.seq Pyt_sylvaticum_BR1043_COI.seq

Pyt_irregulare_Lev1856_COI.seq

Pyt_sp_Lev1508_COI.seq

Pyt_sp_Lev1507_COI.seq

Pyt_sp_Lev1493_COI.seq

Pyt_salpingophorum_Lev1635_COI.seq

Pyt_debaryanum_Lev2156_COI.seq

Pyt_debaryanum_Lev2168_COI.seq

Pyt_heterothallicum_Lev2174_COI.seq

Pyt_okanoganense_CBS31581_COI.seq

Pyt_paddicum_CBS69883_COI.seq

Pyt_okanoganense_CBS70183_COI.seq

Pyt_acanthicum_Lev1457_COI.seq

Pyt_intermedium_BR0952_COI.seq

Pyt_coloratum_BR1048_COI.seq

Pyt_inflatum_CBS16868_COI.seq

Pyt_intermedium_BR1047_COI.seq

Pyt_sp_Lev3063_COI.seq

Pyt_sp_Lev3062_COI.seq Pyt_sp_Lev2178_COI.seq

Pyt_sp_Lev2167_COI.seq

Pyt_sp_Lev2154_COI.seq

Pyt_sp_BR0613_COI.seq

Pyt_macrosporum_BR0479_COI.seq

Pyt_macrosporum_BR0836_COI.seq

Pyt_macrosporum_Lev2216_COI.seq

Pyt_spgroupG_BR1029_COI.seq

Pyt_macrosporum_Lev1626_COI.seq

Pyt_sp_Lev2175_COI.seq

Pyt_macrosporum_CBS57480_COI.seq

Pyt_ultimum_BR0128_CO1.seq

Pyt_intermedium_CBS13687_COI.seq

Pyt_intermedium_BR0339_COI.seq

Pyt_intermedium_CBS26638_COI.seq

Pyt_intermedium_BR0771_COI.seq

Pyt_intermedium_BR0485_COI.seq

Pyt_intermedium_BR1042_COI.seq

Pyt_sp_Lev3090_COI.seq

Pyt_canariense_CBS112353_COI.seq

Pyt_violae_BR0322_COI.seq

Pyt_violae_CBS15964_COI.seq

Pyt_iwayamai_Lev2179_COI.seq

Pyt_intermedium_DAOM229146_COI.seq

Pyt_iwayamai_CBS15664_COI.seq

Pyt_sp-affin-vexans_BR0205_COI.seq

Pyt_sp_groupG_BR1069_COI.seq

Pyt_sylvaticum_Lev3055_COI.seq

Pyt_sylvaticum_BR0258_COI.seq

Pyt_sylvaticum_CBS45367_COI.seq

Pyt_paroecandrum_Lev1597_COI.seq

Pyt_sp_Lev1553_COI.seq

Pyt_sylvaticum_BR1055_COI.seq

Pyt_sylvaticum_BR1045_COI.seq

Pyt_sylvaticum_BR0599_COI.seq

Pyt_sp_Lev1477_COI.seq

Pyt_sylvaticum_Lev1586_COI.seq

Pyt_sylvaticum_BR0179_COI.seq

Pyt_sylvaticum_BR0171_COI.seq Pyt_splendens_Lev1544_COI.seq

Pyt_sylvaticum_BR1046_COI.seq

Pyt_sylvaticum_Lev1487_COI.seq

Pyt_sylvaticum_Lev1482_COI.seq

Pyt_sylvaticum_BR0687_COI.seq

Pyt_sp_Lev1550_COI.seq

Pyt_debaryanum_BR0868_COI.seq

Pyt_sylvaticum_BR0956_COI.seq

Pyt_irregulare_Lev1484_COI.seq

Pyt_paroecandrum_BR0637_COI.seq

Pyt_sp_Lev1496_COI.seq

Pyt_sp_Lev2123_COI.seq

Pyt_sylvaticum_BR0149_COI.seq

Pyt_sylvaticum_BR0955_COI.seq

Pyt_sylvaticum_BR0957_COI.seq

Pyt_sylvaticum_Lev3113_COI.seq

Pyt_terrestris_CBS112352_COI.seq

Pyt_spinosum_CBS27467_COI.seq

Pyt_irregulare_BR0779_COI.seq

Pyt_spiculum_CBS122645_COI.seq

Pyt_rhizosaccharum_CBS122653_COI.seq

Pyt_mamillatum_CBS21368_COI.seq

Pyt_mamillatum_CBS25128_COI.seq

Pyt_mamillatum_BR0648_COI.seq

Pyt_mamillatum_Lev1673_COI.seq

Pyt_mamillatum_Lev1672_COI.seq

Pyt_mamillatum_Lev1608_COI.seq

Pyt_mamillatum_Lev1592_COI.seq

Pyt_spinosum_CBS27667_COI.seq

Pyt_ultimum_BR0839_COI.seq

Pyt_spinosum_Lev3110_COI.seq

Pyt_spinosum_CBS122663_COI.seq

Pyt_spinosum_Lev1543_COI.seq

Pyt_helicoides_Lev1526_COI.seq

Pyt_spinosum_CBS27567_COI.seq

Pyt_sylvaticum_Lev1498_COI.seq

Pyt_cylindrosporum_CBS21994_COI.seq

Pyt_ultimum_BR0773_COI.seq

Pyt_paroecandrum_CBS15764_COI.seq

Pyt_irregulare_BR0807_COI.seq

Pyt_gracile_BR0173_COI.seq

Pyt_irregulare_BR0601_COI.seq

Pyt_violae_Lev1605_COI.seq

Pyt_violae_Lev1604_COI.seq

Pyt_violae_Lev1519_COI.seq

Pyt_violae_Lev1518_COI.seq

Pyt_violae_CBS17886_COI.seq

Pyt_macrosporum_BR0798_COI.seq

Pyt_glomeratum_CBS122644_COI.seq

Pyt_heterothallicum_Lev2217_COI.seq

Pyt_glomeratum_CBS122651_COI.seq

Pyt_glomeraturm_CBS120914_COI.seq

Pyt_heterothallicum_BR0796_COI.seq

Pyt_heterothallicum_Lev1621_COI.seq

Pyt_heterothallicum_Lev1464_COI.seq

Pyt_heterothallicum_CBS45067_COI.seq

Pyt_heterothallicum_BR0449_COI.seq

Pyt_acanthicum_Lev1590_COI.seq

Pyt_heterothallicum_Lev1567_COI.seq

Pyt_glomeraturm_CBS119165_COI.seq

Pyt_sp_GroupG2_BR0828_COI.seq

Pyt_heterothallicum_BR0440_COI.seq

Pyt_sp_GroupF_BR0749_COI.seq

Pyt_heterothallicum_Lev2173_COI.seq

Pyt_heterothallicum_CBS122655_COI.seq

Pyt_glomeratum_CBS122650_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0769_COI.seq

Pyt_ultimum_Lev1456_COI.seq

Pyt_ultimum_BR0651_COI.seq

Pyt_ultimum_Lev1810_COI.seq

Pyt_ultimum_Lev1867_COI.seq

Pyt_ultimum_Lev1813_COI.seq

Pyt_ultimum_BR0783_COI.seq

Pyt_ultimum_BR1053_COI.seq

Pyt_sp_Lev1688_COI.seq

Pyt_sp_Lev1687_COI.seq

Pyt_ultimum_BR1054_COI.seq

Pyt_sp_GroupG_BR0762_COI.seq

Pyt_ultimum_BR1089_COI.seq

Pyt_ultimum_BR0867_COI.seq

Pyt_sp_BR0612_COI.seq

Pyt_sp_GroupG1U4_BR0827_COI.seq

Pyt_sp_GroupHS_BR0863_COI.seq

Pyt_sp_GroupHS_BR0862_COI.seq

Pyt_sp_GroupG1U4_BR0826_COI.seq

Pyt_sp_GroupG1U4_BR0825_COI.seq

Pyt_sp_GroupG1U4_BR0824_COI.seq

Pyt_sp_GroupG1U4_BR0823_COI.seq Pyt_sp_GroupG1U4_BR0822_COI.seq

Pyt_sp_BR0716_COI.seq

Pyt_splendens_BR0788_COI.seq

Pyt_sp_GroupG_BR0759_COI.seq

Pyt_fragariae_BR1057_COI.seq

Pyt_ultimum_BR1036_COI.seq

Pyt_ultimum_Lev1872_COI.seq

Pyt_ultimum_Lev3117_COI.seq

Pyt_ultimum_BR1064_COI.seq

Pyt_ultimum_Lev1811_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0845_COI.seq

Pyt_ultimum_Lev2065_COI.seq

Pyt_ultimum_Lev1491_COI.seq

Pyt_ultimum_BR0856_COI.seq

Pyt_ultimum_BR0849_COI.seq

Pyt_ultimum_BR0768_COI.seq

Pyt_ultimum_Lev3116_COI.seq

Pyt_ultimum_BR0319_COI.seq

Pyt_ultimum_Lev1486_COI.seq

Pyt_ultimum_BR0854_COI.seq Pyt_ultimum_BR0843_COI.seq

Pyt_ultimum_BR0144_COI.seq

Pyt_hydnosporum_CBS25360_COI.seq

Pyt_ultimum_Lev1869_COI.seq

Pyt_ultimum_BR0719_COI.seq

Pyt_ultimum_Lev1547_COI.seq

Pyt_ultimum_Lev1453_COI.seq

Pyt_ultimum_BR0851_COI.seq

Pyt_ultimum_BR0835_COI.seq

Pyt_sp_GroupHS_BR0864_COI.seq

Pyt_aphanidermatum_Lev1776_COI.seq

Pyt_sp_GroupG_Lev1479_COI.seq

Pyt_ultimum_BR0737_COI.seq

Pyt_ultimum_BR0738_COI.seq

Pyt_ultimum_BR0816_COI.seq

Pyt_ultimum_BR0850_COI.seq

Pyt_ultimum_BR0860_COI.seq

Pyt_ultimum_Lev1494_COI.seq

Pyt_ultimum_Lev1805_COI.seq Pyt_ultimum_Lev3053_COI.seq

Pyt_ultimum_var_ulti_Lev1441_COI.seq

Pyt_ultimum_var_ultimum_Lev1441_COI_redo.seq

Pyt_violae_CBS13237_COI.seq

Pyt_sp_BR0715_COI.seq

Pyt_ultimum_BR0628_COI.seq

Pyt_sp_GroupG_BR0758_COI.seq

Pyt_sp_GroupG_BR0757_COI.seq

Pyt_sp_GroupG_BR0714_COI.seq

Pyt_sp_GroupG1_BR0858_COI.seq

Pyt_paroecandrum_Lev1593_COI.seq

Pyt_irregulare_BR0987_COI.seq

Pyt_ultimum_BR0511_COI.seq

Pyt_ultimum_BR0640_COI.seq

Pyt_ultimum_BR0730_COI.seq

Pyt_ultimum_BR0732_COI.seq

Pyt_ultimum_BR0745_COI.seq

Pyt_ultimum_BR0747_COI.seq

Pyt_ultimum_BR0748_COI.seq

Pyt_ultimum_BR0753_COI.seq

Pyt_ultimum_BR0754_COI.seq

Pyt_ultimum_BR0764_COI.seq

Pyt_ultimum_Lev1478_COI.seq

Pyt_ultimum_Lev1808_COI.seq

Pyt_ultimum_Lev1809_COI.seq

Pyt_ultimum_var_spor_Lev1455_COI.seq

Pyt_ultimum_BR0988_COI.seq

Pyt_ultimum_BR0713_COI.seq

Pyt_ultimum_BR1060_COI.seq

Pyt_intermedium_BR0229_COI.seq

Pyt_ultimum_BR1037_COI.seq

Pyt_ultimum_Lev1870_COI.seq

Pyt_ultimum_Lev1807_COI.seq

Pyt_ultimum_Lev1444_COI.seq

Pyt_ultimum_BR0842_COI.seq

Pyt_ultimum_BR0814_COI.seq

Pyt_ultimum_BR0813_COI.seq

Pyt_ultimum_BR0793_COI.seq

Pyt_ultimum_BR0784_COI.seq Pyt_ultimum_BR0763_COI.seq

Pyt_ultimum_BR0736_COI.seq

Pyt_ultimum_BR0600_COI.seq

Pyt_debaryanum_BR0837_COI.seq

Pyt_sp_GroupG_BR0755_COI.seq

Pyt_sp_GroupG_BR0756_COI.seq

Pyt_ultimum_v_ult_CBS39851_COI.seq

Pyt_ultimum_v_sporangiiferum_BR0650_COI.seq

Pyt_ultimum_v_spor_CBS21965_COI.seq

Pyt_ultimum_Lev1815_COI.seq

Pyt_sp_BR0944_COI.seq

Pyt_ultimum_BR1035_COI.seq

Pyt_ultimum_BR1038_COI.seq

Pyt_ultimum_Lev3024_COI.seq

Pyt_ultimum_BR0583_COI.seq

Pyt_sp_groupG_COI.seq

Pyt_sp_GroupG_BR0761_COI.seq

Pyt_sp_BR0657_COI.seq

Pyt_splendens_Lev2058_COI.seq

Pyt_splendens_Lev2057_COI.seq

Pyt_splendens_CBS26669_COI.seq

Pyt_splendens_CBS46248_COI.seq

Pyt_irregulare_BR0997_COI.seq

Pyt_irregulare_BR0469_COI.seq

Pyt_sp_GroupG_BR0717_COI_ip.seq

Pyt_irregulare_BR0631_COI.seq

Pyt_irregulare_BR1039_COI.seq

Pyt_irregulare_Lev1466_COI.seq

Pyt_irregulare_BR0778_COI.seq

Pyt_irregulare_BR0804_COI.seq

Pyt_irregulare_BR0947_COI.seq

Pyt_irregulare_BR0945_COI.seq

Pyt_irregulare_BR1068_COI.seq

Pyt_irregulare_BR1015_COI.seq

Pyt_irregulare_BR1022_COI.seq

Pyt_irregulare_Lev3103_COI.seq

Pyt_irregulare_Lev3046_COI.seq

Pyt_irregulare_Lev1589_COI.seq

Pyt_irregulare_BR0630_COI.seq

Pyt_irregulare_BR0629_COI.seq

Pyt_irregulare_BR0598_COI.seq

Pyt_irregulare_BR0722_COI.seq

Pyt_irregulare_BR1011_COI.seq

Pyt_irregulare_BR1051_COI.seq

Pyt_irregulare_BR1025_COI.seq

Pyt_irregulare_Lev1689_COI.seq

Pyt_sp_Lev2082_COI.seq

Pyt_sp_Lev1865_COI.seq

Pyt_cylindrosporum_Lev3045_COI.seq

Pyt_cylindrosporum_CBS21894_COI_redo.seq

Pyt_irregulare_BR1052_COI.seq

Pyt_irregulare_BR0387_COI.seq

Pyt_polymorphum_Lev2151_COI.seq

Pyt_irregulare_Lev1607_COI.seq

Pyt_irregulare_Lev1862_COI.seq

Pyt_irregulare_BR1040_COI.seq

Pyt_irregulare_CBS28731_COI.seq

Pyt_irregulare_CBS25028_COI.seq

Pyt_irregulare_BR1016_COI.seq

Pyt_paroecandrum_Lev1596_COI.seq

Pyt_pareocandrum_BR0636_COI.seq

Pyt_kunmingense_CBS55088_COI.seq

Pyt_irregulare_BR0642_COI.seq

Pyt_irregulare_BR0996_COI.seq

Pyt_irregulare_BR1004_COI.seq

Pyt_irregulare_BR1021_COI.seq

Pyt_irregulare_BR1000_COI.seq

Pyt_irregulare_BR1018_COI.seq

Pyt_irregulare_BR1014_COI.seq

Pyt_irregulare_BR1009_COI.seq

Pyt_irregulare_BR0994_COI.seq

Pyt_sp_BR0819_COI.seq

Pyt_irregulare_Lev1861_COI_G010.seq

Pyt_irregulare_Lev1606_COI.seq

Pyt_irregulare_BR0818_COI.seq

Pyt_irregulare_BR0811_COI.seq

Pyt_irregulare_BR0808_COI.seq

Pyt_irregulare_BR0815_COI.seq

Pyt_irregulare_BR1002_COI.seq

Pyt_irregulare_BR1006_COI.seq

Pyt_irregulare_BR1012_COI.seq

Pyt_irregulare_BR1023_COI.seq

Pyt_irregulare_BR1003_COI.seq

Pyt_irregulare_DAOM234585_COI_full.seq

Pyt_irregulare_BR0895_COI.seq

Pyt_irregulare_DAOM234585_COI.seq

Pyt_sp_BR0821_COI.seq

Pyt_irregulare_BR0820_COI.seq Pyt_irregulare_BR0812_COI.seq

Pyt_irregulare_BR0946_COI.seq

Pyt_irregulare_BR0948_COI.seq

Pyt_irregulare_BR0949_COI.seq

Pyt_irregulare_BR0950_COI.seq

Pyt_irregulare_BR1008_COI.seq

Pyt_cryptoirregulare_CBS118731_COI.seq

Pyt_cylindrosporum_Lev3003_COI.seq

Pyt_irregulare_BR1019_COI.seq

Pyt_irregulare_BR0898_COI.seq

Pyt_irregulare_ADC0838_COI.seq

Pyt_irregulare_BR0772_COI.seq

Pyt_kashmirense_ADC0819_COI.seq

Pyt_irregulare_BR0724_COI_ip.seq

Pyt_irregulare_BR0668_COI.seq

Pyt_irregulare_BR0751_COI.seq

Pyt_irregulare_BR0986_COI.seq

Pyt_irregulare_BR0995_COI.seq

Pyt_irregulare_BR0775_COI.seq

Pyt_irregulare_BR1066_COI.seqPyt_irregulare_BR0879_COI.seq

Pyt_paroecandrum_BR1062_COI.seq

Pyt_prolatum_CBS84568_COI.seq

Pyt_anandrum_CBS28531_COI.seq

Pyt_anandrum_Lev2116_COI.seq

Pyt_helicandrum_CBS39354_COI.seq

Pyt_prolatum_CBS84468_COI.seq

Pyt_undulatum_Lev1232_COI.seq

Pyt_dimorphum_CBS40672_COI.seq

Pyt_irregulare_Lev1861_COI.seq

Pyt_splendens_Lev1474_COI.seq

Pyt_splendens_Lev1636_COI.seq

Pyt_undulatum_CBS15769_COI.seq

Pyt_senticosum_CBS122490_COI.seq

Pyt_insidiosum_CBS57485_COI.seq

Pyt_insidiosum_Lev2070_COI.seq

Pyt_insidiosum_Lev2071_COI.seq

5 changes

10 changes10 changes

2.3%

3.5%

Intraspecific
(“intra complex”) 

variation based on 
the same strains 

sequenced for both 
COI and ITS

P. irregulare



• Identify Up and Down 
regulated genes.
some techniques:
EST’s 
and arrays

• Quantify most important 
genes affected
RT-qPCR

• Identify « Up and Down »
regulated species.
some techniques:
PCR/cloning/sequencing
and arrays

• Quantify most important 
species in pathosystem
(RT)-qPCR

There are also analogies between 
functional genomics and molecular diagnostics using

phylogenetic databases



Oligo arrray for Pythium species
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

A Un1B Un3 Oom0 Oom1 Py/Ph Phy71 mult1 mastG InPar IrSyl irre13 AcOli fila6 fila8  ariGG GraIGB CaToG suDiP  DIG 

B vex5 boreG ulti-5 iwa8 heViG und7 marsG jasm MacIrr irre8 paro1 aca6 moG apDiG diss arist4 GraInG caten sulca0  

C vex1 nMaz5 ulti-3  iwa9 heNaG un7B acrog uncin inter2 sylva1 paroe2 oli8a adhae flevo dissB aristC infla torul sulca1 InGrn1 

D cucur borea ulti1-1 viIwa het3 helica echin polyma inter4 sylva2 cylin oli8b monos aquat diss6 arist grami2 torulB dissi0 grand 

E vexa3 ostra ulti1-6 paddi het13 anand nRosLk masto4 interTy sylvat5 polymo olig2 tracG apler disso7 aristB grami0 torul5 dissi6 insid5 

F nReh2 oedoc ulti1-7 iwa156 het18 undul9 minus masto7 newInter mamil irreg2 olig4 hypo  pachy myrio3 grami8 angus pyrillo insid9 

G indig nMaz1 ulti2-7 vio159 vio78-1 orthG parvu marsi macro8 debar irreg10 acan4 hypo delie2 aphan2 myrio5  volut8 pyrilup  

H helioG chama ulti2-4 splen1 vio78-3 nunn middl  macro6 spino7 irreg9 acan8 trach delie3 aphan3 myrio6 perii volut9 vante4  

I nReh1 helio ulti2-6 splen5 nagae perpl multi9 nMaz6 macro7 spino8 nIrreg acan9 perip delie4 aphan4 scler pluri volut4 vante7 rostr 

Each pair of dots is a 
«signature» DNA 

fragment for a species

Pythium species array



Detection with DNA arrays
extract DNA from sample 

↓
PCR: amplify-label barcode using oomycete-specific primers

↓
Hybridization: mix PCR product 
and a DNA Array

↓
read results

Surface of nylon membrane or glass slide



James T. Tambong, A.W. de Cock, 
N.A. Tinker, and C.A. Lévesque.
2006. Oligonucleotide array for 
identification and detection of Pythium
species. Applied & Environmental 
Microbiology 72:2691-2706



Soil processing with Pythium ITS array

13 Pythium species found by array hybridization
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Validation of DNA array quantitative data  by real-time PCR using taqman chemistry: 
P. rostratum

Standard curve based on known 
DNA concentration of P. rostratum
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Validation of DNA array results for P. heterothallicum by Real-time PCR

Compacted

Non-
Compacted
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concentration of P. heterothallicum
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8 .0 0 E- 0 6

1.0 0 E- 0 5

1.2 0 E- 0 5



Phylogenomics



LSU (D1-D3) 
Max. Pars. tree
125 sequences

96 CBS
29 GenBank

Hyphochytriales

Haliphthorales

Atkinsiellales
Leptomitales

Rhipidiales

Albuginales

Saprolegniales

Peronosporales

Pythiales

Hyphochytrium catenoides X80345
Albugo candida AF235938

Halophytophthora masteri CBS20795
Phytophthora epistomium CBS59085

Pythium cucurbitacearum CBS74896
Pythium vexans CBS11980

Pythium chamaehyphon CBS25930
Pythium helicoides CBS28631

Halophytophthora kandelii CBS11191
Pythium carbonicum CBS112544

Pythium litorale CBS118360
Pythium citrinum CBS119171
Pythium ostracodes CBS76873
Pythium boreale CBS55188
Pythium megacarpum CBS112351

Peronospora parasitica AF235957
Bremia graminicola DQ195167

Peronospora farinosa AF235955
Pseudoperonospora humuli AY035497

Phytophthora katsurae CBS58785
Basidiophora entospora AY035513

Plasmoverna anemones ranunculoides EF553471
Bremia lactucae EF553478

Novotelnova scorzonerae EF553477
Protobremia sphaerosperma EF553480

Paraperonospora leptosperma AY250148
Plasmopara geranii DQ148397

Plasmopara densa EF553463
Plasmopara euphrasiae EF553466

Benua kellermanii DQ361226
Perofascia lepidii DQ361228

Phytophthora infestans CBS36651
Phytophthora cactorum CBS10809
Phytophthora nicotianae CBS30529

Peronophythora litchii CBS10081
Phytophthora palmivora CBS29829

Phytophthora capsici CBS12823
Phytophthora capsici CBS55488
Phytophthora citricola CBS18125
Phytophthora citrophthora CBS95087

Phytophthora fragariae CBS20946
Phytophthora humicola CBS20081
Phytophthora megasperma CBS30636

Phytophthora aquatica CBS36379
Phytophthora cinnamomi CBS14422

Phytophthora sojae CBS38261
Phytophthora sinensis CBS55788

Phytophthora brassicae CBS68695
Phytophthora ramorum CBS101553

Phytophthora cryptogea CBS11319
Phytophthora insolita CBS69179
Phytophthora quininea CBS40748

Phytophthora boehmeriae CBS29129
Halophytophthora exoprolifera CBS25293
Halophytophthora polymorphica CBS68084

Halophytophthora avicenniae CBS18885
Phytophthora batemanensis CBS67984

Pythium paddicum CBS69883
Brevilegnia macrospora CBS13237

Pythium sylvaticum CBS45367
Pythium echinulatum CBS28164

Pythium pleroticum CBS77681
Pythium orthogonon CBS37672

Pythium polymastum CBS81170
Pythiogeton 1205 ML

Pythiogeton zeae Lev3132
Pythium oligandrum CBS38234

Halophytophthora tartarea CBS20895
Pythium aphanidermatum CBS11880
Pythium arrhenomanes CBS32462

Lagenidium caudatum CBS58485
Pythium dissotocum CBS16668

Pythium insidiosum CBS57485
Pythium undulatum CBS15769

Pythium ultimum v ult CBS39851
Lagenidium chthamalophilum AF235946

Sapromyces elongatus AF235950
Atkinsiella dubia AB285221

Apodachlya brachynema CBS55769
Apodachlya minima AF235937

Plectospira myriandra AF119606
Aphanomyces cladogamus CBS10829
Aphanomyces euteiches CBS15473

Brevilegnia variabilis CBS110006 28
Dictyuchus monosporus CBS34931

Brevilegnia delica CBS14352
Dictyuchus sp AF235944

Achlya flagellata CBS10735
Thraustotheca clavata CBS34333
Thraustotheca terrestris CBS109851 28
Achlya recurva CBS10850

Isoachlya toruloides AF235947
Achlya dubia CBS10138
Achlya aquatica CBS10367

Saprolegnia asterophora CBS53167
Protoachlya paradoxa CBS15845

Saprolegnia diclina CBS113343 ip
Saprolegnia rodrigueziana CBS119354

Saprolegnia terrestris CBS110063
Saprolegnia megasperma CBS38652 ip
Saprolegnia monilifera CBS55267 ip
Saprolegnia unispora CBS21335

Saprolegnia litoralis CBS53567
Saprolegnia hypogyna CBS86972
Saprolegnia parasitica CBS22365
Saprolegnia delica CBS34562

Saprolegnia mixta CBS14965
Saprolegnia ferax CBS17342
Saprolegnia lapponica CBS28438

Saprolegnia furcata CBS54267
Saprolegnia eccentrica CBS19938
Saprolegnia semihypogyna CBS109568
Calyptralegnia achlyoides CBS31481
Aplanopsis spinosa CBS11261
Aplanes androgynes CBS57967
Achlya papillosa CBS10152
Leptolegnia sp AF235948

Leptolegnia caudata CBS68069
Saprolegnia monoica CBS32735
Saprolegnia turfosa CBS31381
Achlya sparrowii CBS10249
Achlya colorata CBS10237
Achlya racemosa CBS10338

Haliphthoros sp AB178866
Halocrusticida baliensis AB285224
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Phytophthora sojae

Pythium ultimum

Phytophthora infestans
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Peronospora parasitica

Phytophthora capsici



“Whole Genome Sequencing of Pythium ultimum”
funded by US National Science Foundation & USDA 

Collaboration 
between AAFC and 

C. Robin Buell, 
Michigan State 

University
formerly at 

The Institute for 
Genomic Research 

(TIGR)
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Pythium ultimum Transcriptome and Diagnostic Marker 
Development

• EST Library DAOM BR144 = CBS 805.95
– Starved and nutrient rich media
– Sequenced using Sanger (9,578 reads) and 454 technologies (90,664 reads); 

total = ~10Mb
– 34,495 unique sequences in hybrid assembly

• Sanger & 454 were complementary
– 91% of sequences were similar to other oomycetes

• Testing markers to differentiate Pythium from Phytophthora based on available 
EST and genomic sequence
– First set based on EST derived SSRs – variable results, even strain 

differentiation
• Some primers amplified a few Pythium sp., but not all 

– Second set based on introns, exons or intergenic regions
• Most primers are specific to P. ultimum

Pythium ultimum, J. Lang



The issue of name (in)consistency
Google Hits

121straminopile

1stremenopile

1760straminipilous
16straminopilous
17stramenopilous

2stramenipilous

8010stramenopile
87straminipile

1860straminipila

498peronosporomycete

2,240Peronosporomycota

9peronosporomycetous

5,120peronosporomycetes

2,810oomycetous

60,800oomycete

161,000oomycetes

129,000Oomycota

An identity crisis in the oomycetes?



A more coordinated approach for 
assembling the oomycete tree of life is needed

“AOTOL”?



Assembling the mycologists of oomycete
for the tree of life  
“AMOOTOL”

Draft – Order Tree

Dr Gordon Beakes
Mycology
School of Biology and Psychology
Newcastle University 

Email: g.w.beakes@ncl.ac.uk

Protists Tree of Life -
Patrick Keeling
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