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Zoosporangium of Halophytophthora  tartarea

Source: Schulz



Zoosporangium of Halophytophthora vesicula

Source: S.Y. Newell



Zoosporangium of Halophytophthora porrigovesica

Source: Nakagiri et al. 2001



Halophytophthora
elongata

Source: H.H.Ho et al. 
2003
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After alignment of the edited sequences with 
ClustalW and MacClade, phylogenetic analyses were conducted in 
MEGA4, Neighbor-Joining method (1) the percentage of replicate 
trees in which the associated taxa clustered together in the 
bootstrap test (1000 replicates) are shown next to the branches (2)

1. Saitou N & Nei M (1987) The neighbor-joining method: A new 
method for reconstructing phylogenetic trees. Molecular Biology and 
Evolution 4: 406-425.
2. Felsenstein J (1985) Confidence limits on phylogenies: An 
approach using the bootstrap. Evolution 39: 783 – 791.
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COXI barcoding
Cytochrome Oxidase I (COXI)
Good primers designed that amplify a 727bp region of COXI
No introns in oomycete COXI (as opposed to true fungi)
From  G.P. Robideau, A.W.A.M. de Cock, M. Peiman, K. Bala, M. D. Coffey, and C.A. Lévesque. 2008
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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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BLAST SEARCHES
with some ITS sequences



WPC11614B1171kandeliae ITS

Pythium mercuriale strain STE-U 6124 clone 4 internal transcribed spacer 1, 65%

Pythium mercuriale strain STE-U 6204 clone 0 internal transcribed spacer 1, 68%

Pythium sp. Py292 internal transcribed spacer 1, 68% 

CCACACCTAAAATCTTTCCACGTGAATTGTTTGGACAACGTTGGGCTTCGTTGGCGGCTTCCCTTGTGGTTGTCG
TCGGCTTGAGGCTATCAGATGGCTTTGTTGCTTGGTTGGTTGATTGGTTGATTGGTTGCTCCGTCAATCGGTCGTT
CTCGAACGAGTGATAAAGCGGTCTTTTTGTAAACCCATTGTGATATTGAAACTGATTGTACTGTGGGGACGAAAGT
CTCTGCTTTGAACTAGATAGCAACTTTCAGCAGTGGATGTCTAGGCTCGCACATCGATGAAGAACGCTGCGAACTG
CGATACGTAATGCGAATTGCAGGATTCAGTGAGTCATCGAAATTTTGAACGCATATTGCACTTTCGGGTTTTGCCTG
GAAGTATGTCTGTATCAGTGTCCGTAGACTAAAGTTGCCTTTCTTGCGTCGTGTAGTCGTCGGTTGGAAAGAGCAG
ATGTGAGGTGTCTTGCGCGGTCTGCATGGCTTGGCTCCGGTCGGGTCTGTTTGTTTTGCGCAAGTCCCTTTAAAG
TCGGACGTGTTTCTCTGTGTGGTGCGCGGTGACGGATCTGTGGACGTGCGTGCGTGCGGGACGACAATGTTGTG
CGCGGACGAGTCTGGCGGTCTTTGGTGCTTGCACTGTTGGGATTCCTCGATTGGCGGTATGTTTGGCCTCGGCTT
TGACAATGCAGCTTATTGGGTGTTTCTCTGCGCGGCTTGTGCTGTATGAAGACGAACCGGATGGTCTGTGTGTGTG
CGTTGTGTGTGTCTGTGCGTTCGTTCGTTTGCGAAGAGCCGTTTGTATGCGTGTGTCATGCATGGAGCGTGGTATA
TTTGGGAAGTTGTGCTGGTGTCGGCTTTCGGGTCGGTGTGAGCATCTCAA



Pythium mercuriale sp. nov. (Pythiaceae) is characterized 
by forming thin-walled chlamydospores, subglobose to 
obovoid, papillate sporangia proliferating internally and 
smooth-walled oogonia surrounded by multiple antheridia. 
Maximum likelihood phylogenetic analyses based on both 
ITS and beta-tubulin sequence data place P. mercuriale in 
a clade between Pythium and Phytophthora.

FEMS Microbiol Lett. 2008 Jul;284(1):17-27. 
Intraspecific and within-isolate sequence variation in the ITS rRNA gene region 
of Pythium mercuriale sp. nov. (Pythiaceae).
Belbahri L, McLeod A, Paul B, Calmin G, Moralejo E, Spies CF, Botha WJ, 
Clemente A, Descals E, Sánchez-Hernández E, Lefort F.



WPC15750C1315mycoparasitica_ITS

Pythium sp. F-1326 internal transcribed spacer 1, 5.8S ribosomal RNA gene, 
and internal transcribed spacer 2, complete sequence, 24%

Pythium erinaceum strain F1502.1 internal transcribed spacer 1, 24%

Pythium sp. F-42.1 18S ribosomal RNA gene, partial sequence;
Internal transcribed spacer 1, 24%

CCACACCTAAAAAATACCTTTCCACGTGAACCGTTTGTTTTACAGTTGTTCATTGTCTGAGGAATGGGCCGATCTCTG
TCATGGAGTGACGCCTGCCTCGGATAGAGCGAAGGTTTTCTGCGTCTCTGTTGCTTTATTGGAACGGAGTGCGGAG
AGCTGATGTATACTTTTCAAACCCATTTTTACTATACCTGATATTTACTGTGAAGGAGAAATCCTTTGCTTTTACTAGATA
TACAACTTTCAGCAGTGGATGTCTAGGCTCGCACATCGATGAAGAACGCTGCGAACTGCGATACGTAATGCGAATTG
CAGAATTCAGTGAGTCATCGAGATTTTGAACGCACATTGCACTTTCGGGTTATGCCTGGGAGTATGTCTGTATCAGTG
TCCGTACCTCAAACTCGCCTGTTTTTTTCTTTTTTGAAGAGAAGCACGGCAAATGTGAAGTCTCTCATGCTTTTGGCC
TAGCCAAGGTGTGAGTGCTTTGAAATGGACACGATCTCTTTTGTGTGTGGAGAGTGATTTAGTGTGATTAGGCGTGT
ACATGGTTGACATGACTCGTATTTTCATTGCTTTTTTGCGCCCGGTTTGGTTACTCTTTGTGTCTGGCACGAGGAAGT
AAGCATATGGAGGAGGTTTCTAATCAAGTGGACTGCTTGTATTCGCGGTATGTTTGGTTCTTCACTGAACTTGACAGA
GTAGCGTTTTGCGAGCATCATAGTCTGCCTGTGACGGATCTTTTTCGCTTGTTTCTTGCAGAGCTGAGACGTGAATTG
TGGCATTAACAGATCGCGGAGCACTAGCAGCGAATGTATGATCCTGTTTGGCTGTGTTAGATCGCTTATGTAACTGAGT
TGCTTGTTGATGCATACGATTGTGGTCTCCAATTTTGGAATCTTCTCTCTTTTGTGAAGATCAACCCTTTTTTGGACCTG
ATATCAGACAAGATTACCCGCTGAATTTAAGCATATCATAANNCNGNAGGAA



Pythium erinaceum sp. nov. from wheatfields 
in Canterbury, New Zealand
G. I. Robertson

Abstract
Pythium erinaceum sp. nov., a species with spherical sporangia 
and echinulate oogonia, is described from soil from Canterbury,
New Zealand. It is distinguished from similar Pythium species 
with echinulate oogonia by a slow growth rate, 
a distinctive rosette pattern of growth,and the production 
of oogonia bearing long, tapering acuminate spines. 

New Zealand Journal of Botany, 1979, Vol. 17:283-6



WPC15747C1319operculata ITS

Pythium vexans isolate Pyv6-2 internal transcribed spacer 1, 66%

Pythium vexans isolate Pyv6-1 internal transcribed spacer 1, 66%

Pythium vexans ITS1, 5.8S rRNA and ITS2, isolate IFAPA-CH834, 66%

CCACACCTAAAATCTTTCCACGTGAACCGTTTTGTGTAATAGTTGGGCTTCGCTGCCTGGCAGTCTGCGCTCGCAGTCT
GTTGGAACGCTTGAGGCTATCAAGTGGGTGTGTGGTCTGTCGCTCTCGGGCGCGGGTCGCACTTCCGCTTCTGTTTGA
ACCCATACTTAACTTCTGAACATACTGTGGGGACGAAAGTCCTTGCTTTGAACTAGATAGCAACTTTCAGCAGTGGATG
TCTAGGCTCGCACATCGATGAAGAACGCTGCGAACTGCGATACGTAATGCGAATTGCAGGATTCAGTGAGTCATCGAAC
TTTTGAACGCATATTGCACTTTCGGGTTATGCCTGGAAGTATGTCTGTATCAGTGTCCGTAACTCAAACTTGCCTTTGTTT
TGTCGTGTAGTCGACGGAATGGACGGCAGACGTGAAGTGTCTTGCGTGGTGGCCGCTTGTCGGCACGCTGTGCAAGTC
CTTTTAAATGTTGGACGTGATATCTGTATGTGTCGTTTGCTGTTTGTGTCTGGCGTGTCTGCGGGCGTGTCGGGTGACCT
TTGGCGATGACATTGGATATATGCTCAATAGGCGGTATGTTAGGCTTCGGCTTTGACAGAGTAGCTTGTTGTGGCGTGTG
TCTGGTTGTTGCTGTATGGGTGAGCTCGTGGTCGGTGGATGTCGTTAGTGTGTGAACGGTGATTGTCGCATGTAGTGTGT
GTCCGTTGAATTGGGAAGTTGTGCTTTGCTCTTGTGAGCTAGCATCTCAA



WPC15165B1830porrigovesica ITS

Phytophthora richardiae genes for ITS1, 5.8S rRNA, ITS2, complete sequence, 67%

Phytophthora richardiae genes for ITS1, 5.8S rRNA, ITS2, complete sequence, 67%

Phytophthora richardiae internal transcribed spacer 1, 67%

CCACACCTAAAAACTTTCCACGTGAACTGTGTTTTGTTGTTTGGGGGCGTGCCGCTTCGGCGGGTGGCCCTTG
GCGGGAGGCTAGTCCTCCTGCTTGTTGTAAACCCTTTTGAATTTGTCTGAACGTACTGCGGGGACGAAAGTCTC
TGCTTTGAACTAGATAGCAACTTTCAGCAGTGGATGTCTAGGCTCGCACATCGATGAAGAACGCTGCGAACTGC
GATACGTAATGCGAATTGCAGGATTCAGTGAGTCATCGAAATTTTGAACGCATATTGCACTTCCGGGTTATGCCTG
GGAGTATGCCTGTATCAGTGTCCGTACATCACTCTTGGCCGCCTTGCTCCCGTGTAGTCGGGTGTGGGTGGTGC
CAGATGTGGGGCGTCTTGTGTGCGTGCGCGCGCGTTTGCGCGTGCATGCGGGCGAGTCCCCTGAAATGTCGG
ACCTGTGTGTCTCTTTGCCTGAAAAGCTGTGGCGGATGCTGTTGTGGAGGCTGCCTGTGTGGGCGGTGAGCGA
CGTATCTCGTGTCGGGGCGCTGGCGAAGGAGTGGTCTATTCGCGGTATGGTTGGCTTCGGCTGAACAATCTGCT
TATGGGTCGTTTCTTGGCTGTCCTGGCGTTATGCGGGGTGTGTGGCTTGCGTCTGCGCGTTGGCGTGGCTTCTG
AGCGGTTTGTTCGCGTGAGCGTAGTAGGGCGGTCCTCGTGGCCGAGCACGGTCTCCAACTTTGGGAAGCTTGT
GTGCCTCGTGTGCGCATCTCAA



Phylogenetic trees generated with MEGA 4 
for ITS, LSU and COX1 
with 30 accessions of  9 Halophytophthora
species produced similar  preliminary 
results

Different  Halophytophthora species  
showed close phylogenetic relationships 
to either Phytophthora, Pythium or  
Phytopythium  species



Work in progress

Representative species of 
Phytophthora, Pythium and 
Phytopythium are being included 

ITS, β-TUBULIN, LSU and COX1 
barcode sequences 
are being generated for 
the 15 species of Halophytophthora  
represented by 65 accessions 


