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Supplement 1. Phylogenetic trees and multiple alignment file of aplanochytrids and other stramenopiles
Fig. S1. Minimum evolution (ME) tree of 18S rDNA of aplanochytrids of the present study (bold) with Bacillaria paxillifer
(Accession no. M87325) and Ochromonas danica (Accession no. M32704 J02950) as outgroups
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Fig. S2. Maximum parsimony (MP) tree of 18S rDNA of aplanochytrids of the present study (bold) with Bacillaria paxillifer
(Accession no. M87325) and Ochromonas danica (Accession no. M32704 J02950) as outgroups
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Fig. S3. Multiple alignment of internal transcribed spacer (ITS) sequences of aplanochytrid isolates from the present study and
7 organisms belonging to the Kingdom Stramenopila. Letters in red are the regions of the probe design

s2128

S2129

TA-3 Thraustochytrium aureum c
_TA-1 Thraustochytrium aureum
S19610

S1961

S1963

s2122
Labyrinthulid quahog parasite
S2124

Sellaphora
Hyaloperonospora_parasitica
Peronospora_tribulina
Nitzschia

s2128

S2129

TA-3 Thraustochytrium aureum c
_TA-1 Thraustochytrium aureum
S19610

s1961

S1963

s2122
Labyrinthulid quahog parasite
S2124

Sellaphora
Hyaloperonospora_parasitica
Peronospora_tribulina
Nitzschia

s2128

S2129

TA-3 Thraustochytrium aureum c
_TA-1 Thraustochytrium aureum
S19610

s1961

S1963

s2122
Labyrinthulid quahog parasite_
s2124

Sellaphora
Hyaloperonospora_parasitica
Peronospora_tribulina
Nitzschia

s2128

S2129
TA-3_Thraustochytrium aureum c
_TA-1 Thraustochytrium aureum
S19610

s1961

S1963

s2122

Labyrinthulid_quahog_ parasite
S2124

Sellaphora
Hyaloperonospora_parasitica
Peronospora_tribulina
Nitzschia

—————————————— CTTCCGTAG-GTGAACCTGCGGAAGGATCATTACTG
——————————————————— GTAG-GTGAACCTGCGGAAGGATCATTACTG

—————————————————————————————————————— GGATCATTACCA
——————————————————— GTAG-GTGAACCTGCGGAAGGATCATTACCA
—————————————————— CGTAG-GTGAACCTGCGGAAGGATCATTACCA
————————————————— CCGTAG-GTGAACCTGCGGAGGGATCATNACAA
—————————————— CCTCCGTAG-GTGAACCTGCGGAAGGATCNTTACCN
GGAGAGTTATTTTATTGTTGTAGTGTTTATTTTTCACTGCCGCAGTGTAA
TACCACACCTAAAAAACTTTCCACGTGAACCGTATTAACAATTATAATTG
———————— CTAAAAAACTTTCCACGTGAACCGTATTAACAATTATAATTG
————— CTTACCACACCGATCCAGATCTTCTTTACTGTGAATTTGGTAGTT

AGTNCGGGCTGCCTCCGGGCGCCCAACCTCCCACCCGTGCAATACCTAAC
AGTGCGGGCTGCCTCCGGGCGCCCAACCTCCCACCCGTG-AATACCTAAC
—————————————————————————————————— GTAGG-TGAACCTGCA
—————————————————————————————————— GTAGG-TGAACCTGCA
CAAATTAATCCATTTCTAATTCCGGTGAAACACTTTATA-AATGTCTGCT
CAAATTAATCCATTTCTAATTCCGGTGAAACACTTTATA-AATGTCTGCT
CAAATTAATCCATTTCTAATTCCGGTGAAACACTTTATA-AATGTCTGCT
GTGACC--CCGGTTTACCACCGGGATGTTCATAACCCTATGTTGTCCGAC
—————————————————————————————————— GTAGG-TGAACCTGCG
CAAAT--ATCTCTTTTATATCTCCGTGAACC---TTTTAAAAACTCTGCT
TGATTTTCCCAAATTCCCACCCAAACCAAACAGGATATTCAAAAACAATT
GAGGTGACCTTAATGGAGGCTACTAGTCATTTTGGCTGGAGGCTACTATC
GAGGTGACCTTAATGGAGGCTACTAGTCATTTTGGCTGGAGGCTACTATC

GGCTGGATGCTAACGGTGCACATCACGTGTCCCGGTCCA-GCCGGCAACC
*

ACTGTGTGCTTCGGCGGGGAAA-CCCNCTCGGGGGCGAGCCGCCGG---G
ACTGT-TGCTTCGGCGGGGAA--CCCCCTCGGGGGCGAGCCGCCGG---G
GAAGGATCACTGCCACAAACAA-CTATTTGATTGGGAAGATTTTTGT--G
GAAGGATCATTGCCACATTTAG--TATTTGATTGGGAAGATTTTTG--—-—
GTCATTTCTTTTTTTTATATGA-AGATTTGAATAGCGCCCTTTTTT--—-—
GTCATTTCTTTTTTTTATATGA-AGATTTGAATAGCGCCCTTTTTT--—--
GTCATTTCTTTTTTTTATATGA-AGATTTGAATAGCGCCCTTTTTT--—--
TCTGTTGCCTCCGGGGCGACCC-TGCCTTCGGGCGGGGGCTCCGGGT--G
GAGGGATCATTACCACATCTTT-TACTTTTTTTTGTTGTTCCTATT--—-—
GTCGCCTGTTCTGATTGTGGAATAGGTTTGATTTGCGCTTTTTTATC--A
ATTTTTTGGACGCAACCGGCAAGAACCACATAAAACTGAATTAGAACCAA
GAGTGAACCTCATCATGGCGAA-AAATTAGGCTTCGGTCTAGTGAAGTAG
GAGTGAACCTCATCATGGCGAA-ACATTAGGCTTCGGTCTAGTGAAGTAG
GCTATTTTTTCCTACTAGTAACTTGCCTAGAGCTCGTTTATCTAAAGTGA

GACTACTGAA---CTTCATGCCTG-AGAGTGATGCAGTCTGAGTCTGAAT
GACTACTGAA---CTTCATGCCTG-AGAGTGATGCAGTCTGAGTCTGAAT
AGAAGAAGCA---GCTTATTTTAT-TGAACAGAAAACACATCAATGAATG
AGAAGA--—-—-—-—-—— TTTATTTTAC--GAACAGAAAACACAACAATGAAAA
--AAATCCTT---TTTTATTTTAT-T--TCGAAAGTTTCATCAACGAACA
--AAATCCTT---TTTTATTTTAT-T--TCGAAAGTTTCATCAACGAACA
--AAATCCTT---TTTTATTTTAT-T--TCGAAAGTTTCATCAACGAACA
GACACTTCAAAC-TCTTGCGTAAC-TTTGCAGTAATGAGTAAACTTAATT
————————————— TTATTTTTTAT-CATTTTCAAATTTTTTCAA-AAATT
TTCAACCAAA----ATAGTTTTAT----- NGAAAATTTCANGA---AAAN
GGCGGTCCTGGCATATTACTATAA-TATCCAGGGAAGCTGCGGTCGGAAA
TGAAAATGTTAAACCTTACTTAAA-TACTGATTATACTGTGGGGACGAAA
TGAAAATTTTAAACCTTACTTAAA-TACTGATTATACTGTGGGGACGAAA
AAAGAGGGTGCGGGTGTAGCTAGTGCCCTCACCGGTGTTAGCTGTGCCCC
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Fig. S3 (continued)

AT----—-—-—— AAAATC-—--—--— AGTCAAAACTTTCAACAATGGATCTCTTG
AT---—-—-—-—-— AAAATC-—--—--— AGTCAAAACTTTCAACAATGGATCTCTTG
AA--——-—-———— AAAATC-—--—--— AGTCATGACTTTCAACGATGGATGTCTTG
AA-—-—-—-———— AAAATC-—--—-— AGTCATGACTTTCAACGATGGATGTCTTG
TT--—-——-—-—-—- GAAAT---————————~— AACTTTTAGCGATGGATGTCTAG
TT--—-——-—-—-—— GAAAT---————————-— AACTTTTAGCGATGGATGTCTAG
TT--—-——-—-—-—- GAAAT---————————— AACTTTTAGCGATGGATGTCTAG
AA-—-—-—-———— TAAATT----- A----AAACTTTTAACAACGGATCTCTTG
TA--—-—-—-——- AACATT----- T-TTATGACTTTTAGCGATGGATGTCTAG
GT--—-—-———-- AAATTT----- TTTTATAACTTTTANCGANGGANGTCTAG
AACC-—--—---— GAAATTGT---AAATACAACTTTCAGCGACGGATGTCTAG

GTCTCTGCTTTTATTCTA---GATAACAACTTTCAGCAGTGGATGTCTAG
GTCTCTACTTTTATTCTA---GATAACAACTTTCAGCAGTGGATGTCTAG

GCCCTTAACCAAACCTAATTGACAAACAACTTTCAGCGGTGGATGTCTAG
*hkkkk * * *hkk  kkk K

GTTCCGGCATCGATGAAGAACGCAGCGAACTGCGATAAGTAATGTGAATT
GTTCCGGCATCGATGAAGAACGCAGCGAACTGCGATAAGTAATGTGAATT
GCTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GCTCTCGCAACGATGAAGAACGCAGCGAAATGAGATACGTAATGCGAATT
GTTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GTTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GTTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATT
GCTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GTNCTCGCANCGATGAANAACNCANCGAAANGCGATCCGTAAGGCGAATN
GTTCCCACAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
GCTCGCACATCGATGAAGAACGCTGCGAATTGCGATACGTAATGCGAATT
GCTCGCACATCGATGAAGAACGCTGCGAACTGCGATACGTAATGCGAATT

GTTCCCACAACGATGAAGAACGCAGCGAAATGCGATACGTAATGCGAATT
* ok *k hkkkhkkkk kkk Kk  hkkkk Kk kkk kkkk Kk kkkk

GCAGAATTCANTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGG
GCAGAATTCAGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGG
GCAAAATTCAGTGAATCATCAAATCTTTGAACGCACATTGCACTTTCGGG
GCAGAATTCAGTGAATCATCAAATCTTTGAACGCACATTGCACTTTCGGG
GCAGAATCC-GTGAATCATCAAAATTTTGAACGCACATTGCACTTCCTGG
GCAGAATCC-GTGAATCATCAAAATTTTGAACGCACATTGCACTTCCTGG
GCAGAATCC-GTGAATCATCAAAATTTTGAACGCACATTGCACTTCCTGG
GCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCCTGG
GCAGAATTCAGTGAATCATCAAATCTTTGAACGCACATTGCGCTTTCGGG
GCAGAANCC-GNGAANCATCAAAATTTTGAACGCACATTGCACTTCTTGG
GCAAAACCTCGTGAATCATCAAGATTTTGAACGCACATTGCGCTTCCGGG
GCTAAATTCAGTGAGTCATCGAAATTTTGAACGCACATTGCACTTCTTGG
GCTAAATTCAGTGAGTCATCGAAATTTTGAACGCACATTGCACTTCTTGG

GCAAGACCTCGTGAATCATCAAAATTTTGAACGCACATTGCGCTTTCGGG
*x * *k  kkkk Kk khkkkkkhkhkkhkhkkhkkkk * **

CAT---TCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGC
CAT---TCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGC
TTCG--TCTCGGGAGTATTCCTGTTTGAGTGTTTGTTCTCTCCACTCTGT
TTCG--TCTCGGGAGTATTCCTGTTTGAGTGTTTGTTCTCTCCACTCTGT

TT----TCCGGGAAGTATTTCTGTTTGAGTGTCTGTTCTCTCATCTCACT
TT----TCCGGGAAGTATTTCTGTTTGAGTGTCTGTTCTCTCATCTCACT
TT----TCCGGGAAGTATTTCTGTTTGAGTGTCTGTTCTCTCATCTCACT
TAT---TCCGGGGGGCATGCCTGTTCGAGCGNCATTTC-ACCACNCAAGC
TGA----TCCGGGAGCATTCCTGTTTGAGTGTTTGTTTTTCTCACTTGCT

TTNA--CCGAGCAAGTATTTCTGTTTGAGTGTCTGTTCTCCCTCCTCACT
ATTT--TCCCGGGAGCATGCTTGTCTGAGTGTCAGTGAAACCCACTCGGC
GTTAGTCCTACGAAGTATGCCTCTATCAGTGTCCACAAATCAAACTTGGT
GCTAGTCCTACGAAGTATGCCTCTATCAGTGTCCACAAATCAAACTTGGT

TTTTA--CCCGGTAGCATGCTTGTCTGAGTGTCTGTGAACCCCACTCAGC
* kk * * *k
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Fig. S3 (continued)

CCGGCTTGTGTG----TTGGGTCGTCGTCCCCCCCGGGGGACGGGCCCGA
CCGGCTTGTGTG----TTGGGTCGTCGTCCCCCCCGGGGGACGGGCCCGA
GTTGGTTCGTTA----GTTGTTCCA-GCACAGGTGTTTGGGTCTGATCAT
GTTGGTTCGTTA----GTTGTTCCA-GCACAGGTGTTTGGGTCTGATCAT
GA-ATTTCAGTG----GAT-TTTGG-GTTTTTATGTATGTGTGCGCGCAA
GA-ATTTCAGTG----GAT-TTTGG-GTTTTTATGTATGTGTGCGCGCAA
GA-ATTTCAGTG----GAT-TTTGG-GTTTTTATGTATGTGTGCGCGCAA
CTCGCTTGGTAT----TGGGCAACGCGGTCCGCCGCGTGCCTCAAATCGA
—-——--TTTTATAG----AGCAGCTTGTGGGCCTGTTTTCTTGTTTCCTCTT
GA-ATTTCAGTG----GAC-TTTGGGTTTTTTCAATATGTACGCAAGTAT

GTTACGTATGCGT---GACAGCCGGAATAAAAATTATACTTTGGCCGTGC
TTTCTTTCATCGTGTATTCGATAAAGGATATGCCAGATGTGAAGTGTCTT
TTTCTTTCATCGTGTATTCGATAAAGGATATGCCAGATGTGAAGTGTCTT
GTCGGTGCTGCC--—-—-—-— CTTGTGGTGTACCGGTTGCTGGACTTTGCTAG

AAGGCAG-CGGCGGCACCGTGTCCGGTCCTNG---AGCGTATGGGGCTTT
AAGGCAG-CGGCGGCACCGTGTCCGGTCCTCG---AGCGTATGGGGCTTT
TTGATT--TGCTTGCTTGATTTGCTTGCTTGATT-GCTTTGCTTGATTGC

TTGATT--TGCTTG---—-—-—-———-———— CTTGATT-GCTTTGCTTGATTGC
GTGGCA--TGTTGA---—-—-———————~— CCTAA---AACCTGTTTGGTA--
GTGGCA--TGTTGA---——-———————~— CCTAA---AACCTGTTTGGTA--
GTGGCA--TGTTGA---——-———————~— CCTAA---AACCTGTTTGGTA--
CCGGNTG-GGTCTTC-—--—-—-—--— TGTCCCCTA---AGCGTTGTGGAAA-—
TTGGGAA-TAGGTG-—-—-——————————————————— GCCTTGAGAATAGT
GTTAACC-TGAAAAAA-——-——————————~— AAGT-TACAAGCTAACGATC

GCACTAC-TAAAACTAGTGTGCTTGGTCGAAATG-CACGTTATGGCGGAC
GCGGTTGATTTTCGAATTGGCTGCGAGTCCTTTT-AAATAAATGACTGCA
GCGGTTGATTTTCGAATTGGCTGCGAGTCCTTTT-AAATATATGACTGCA
TGAGTTTGCGTTATGCGAACCCTCTGGCTTAATTTGACCCAACTGGGTTT

GTCACCCGCTCGACTAGGGCCGGCCG———-——— GGCGCCAGCCGACGTCTC
GTCACCCGCTCGACTAGGGCCGGCCG———-——— GGCGCCAGCCGACGTCTC
TCGTGAAATCATGGCCTGAAGAACAT-—--——— CGAGACAAACACCGATTT
TAGTGAAATCATGGCCTGAAGAACAT-—--——-- CGAGACAAACACCGATTT
-TGCTAAGCC----TCACAAAAACTT--—-—--— TGGATAATCTACTTTTTT
-TGCTAAGCC----TCACAAAAACTT--—-—--- TGGATAATCTACTTTTTT
-TGCTAAGCC----TCACAAAAACTT--—-—--- TGGATAATCTACTTTTTT
-CTATTCGCT----AAAGGGTGACTA--———-— CGGGAGAGCTACGCCGTA
ATTTCAAC-—--—-—-—-—-—— AAATAATCC-—--——-— TAGCAATTATTTAACTTT
ATATCAATTT--—-—--—--— GGATAATTT---——-———————————————————

GCACCTTGCAATCATTGGCGCGACCCGTCTCCTGTAGAAGAAATACTATT
CTTCTCATGCTAGAAAAGCGTGACAATACTAATTATAAGGCTGTCCGTGC
CTTCTCATGCTAGAAAAGCGTGACAATACTAATTATAAGGCTGTCCGTGC
GCTAGGAGGCCGTGGGATTCACCCCGGTTGAAGGGCTACGTCAACTAGCT

CAACCATTTTTCTTC--AGGTTGACCTCGGATCAGGTAGGGATACCCGCT
CAACCATTTTTCTTC--AGGTTGACCTCGGATCAGGTAGGGATACCCGCT
TGACAAGAAGAATCG--GGCT-GTTTTCGGA-CAGCAAGGATTCACAGCG
TGACAAGAAGAATCG--GGCT-GTTTTCGGA-CAGCAAGGATTCACAGCG
CAAAGAAAAAGGTGC--AGGT-GTTTTTACG-CATAAAAACAACATTACA
CAAAGAAAAAGGTGC--AGGT-GTTTTTACG-CATAAAAACAACATTACA
CAAAGAAAAAGGTGC--AGGT-GTTTTTACG-CATAAAAACAACATTACA
AAACAACCCCATTTCTAAGGTTGACCTCGGATCAGGTAGGGATACCCGCT
TTACAACATCAAACC-—-—-———————— TCAAATCAGGAAAGAGGACCCGCT
TTTCGAAGGAGAGTACACAGTCGTCGTCATAAGTGTCTGCAATTGTTGCA
TGACCAGTCGGCGACT-AGTTTGTTAACTGTGACTATATGAAGAAGTATT
GGACCAGTCGGCGACT-AGTTTGTTAACTGTGACTATATGAAGAAGTATT
CCTCGTCCTATCTCTGGTAGCAGTGTTCGGCCTTGTGCCGGTCTATTATT
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Fig. S3 (continued)

GAACTTA-AGCATATCAATAAGCGGAGG-——— === === === === ———
GAACTTA-AGCATATCAATAAGCGGA-—— === === === === ———————— —
AAACGAATAGGCTGGTTGTT—————————=———=———=————————— AACTA
AAACGAATAGGCTGGTTGTTGTTGTTGTCGTTTGATGACACTCTTAACTC
AATCAGACCTCAAATCAGGAAA -~ — === === === = m——mm o m e —
AATCAGACCTCAAATCAGGAAAGAAGACCCCCTGAATTTAAGCATATCAA

GAACTTA-AGCATATCAATAAGCGGAGG-————======== ===
GAACTTA-AGCATAT - — === === === === m— - m e e
TCCTTTTTTCAATTCCTGATCTCAGATCAAGCAAGAAGACCCGCCGAATT
CGATTCGCGGTATGATTGGCTTTCGGGCTGAACTACGTTTATTGGATCTT
CGATTCGCGGTATGATTGGCTTTCGGGCTGAACTACGTTTATTGGATCTT
GGAGTTGCGGGACAGATGGGGAGCTGAACGGCTAGAACTGAAGCCAGGTG

ACTCTAGATCGCTTTGCCGTAAATCAAAAACAAAGCTTCAAA--CCTCAA
ACTCTAGATCGCTTTGCCGTAAATCAAAAACAGAGCTTCAAA--CCTCAA

TAAGCATATCAATAAGCGGAGGA————————=——=—=——————————————
TTTTTGGTTATGGTAGATGAACAGGTGAACCGTAGTTGCATG--AGACTT
TTTTTGGTTATGGTAGATGAACAGGTGAACCGTAGTTGCATGTGAGGCTT
TGAGTTTGTAAGCGACTTCCCGCAGCTAGTTGGTCTCAGACCGCTAGTTG



