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Phenotypic polymorphism of the stilbellaceous entomogenous fungi in
an ant nest of Ponera Il1. A cryptic new Tilachlidium species,
Tilachlidium poneraticum

LIANG Zong-Qi'"~ LIANG Jian-Dong” CHEN Wan-Hao' HAN Yan-Feng' ZOU Xiao'

(1. The Institute of Fungus Resources, College of Life Sciences, Guizhou University, Guiyang, Guizhou 550025, China)
(2. Department of Microbiology, School of Basic Medical Science, Guiyang College of Traditional Chinese Medicine,
Guiyang, Guizhou 550002, China)

Abstract: [Objective] To identify the taxonomic status of a stilbaceous entomopathogenic fungus
collected on the soldier ant of Ponera. [Methods] The analysis mainly based on phenotypic traits
(especially from the nutritional supplies), combined of molecular phylogeny and splits network.
[Results] The strain GZAC XCH-ant-710 distinguished from the other Tilachlidium species by the ant
host, the size of phialide and conidia, (11.9-16.2) pmx1.1 um, (2.2—4.3) pmx1.1 um, respectively.
[Conclusion] The strain GZAC XCH-ant-710 is a new species, supported by the phenotypic traits
(especially from the nutritional supplies), species delimitation, theory of evolutionary relationship, and
multipath of combined analysis, and named Tilachlidium poneraticum.
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Figure 1 Several stilbellaceous entomogenous fungi in an ant nest of Ponera Latreille at
the Xiaochehe Wetland Park, Guiyang City
Note: A: XCH-ant-706; B: XCH-ant-8; C: XCH-ant-L3; D: XCH-ant-722; E: GZAC XCH-ant-710; F: XCH-ant-03.

F IR JG, F GenBank 17 LA AIEMNF3 5
FPAN L R G R T 0T kbaa e s, T
GenBank Hii1T BLAST LbX}, SRJE T 2RI K
T 70%-95% YT L B MR ITS1-5.8S-1TS2 Fr31,
DL AR S AR R P8, 2T 87 y4
ClustalX 1.83 {0 e FTACIESR , LAF/IAGE
Glomerella cingulata Spauld. & H. Schrenk N4,
I MEGA 5.05 # /YR IUZRIAE ML R GE A
HRU RG R EF MK SplitsTree 4 {4
Neighbor-Net J7 !, 21744 M BRIASE
2 ZR5iie
2.1 MBEE SR
WAEZS R R & 2

Tilachlidium poneraticum Z.Q Liang, J.D Liang, W.H.
Chen & Y.F. Han sp. nov. Figure 2

MycoBank No.: MB 812562; Fungal Name No.:
FN570176; GenBank No.: KP890686

The host about 0.9 cm long, 0.3 cm wide.
Synnemata about 0.9-1.2 cm long, 120—-270 pum
wide, emerging from multiple sites on host, branched,
short. Phialides scattered, usually terminating hyphae
of the synnema, or as lateral cells of the hyphae,
cylindrical, gradually narrowing to acuminate apices,
(11.9-16.2) umx1.1 pum. Conidia smooth, hyaline,
single, with thin mucus, cylindrical or ellipsoidal,
(2.2-4.3) pmx 1.1 pm.

Type specimen: Holotype XCH-ant-710, on
which Figure 1 was based on 15 June 2013, collected
on a soldier ant in a Ponera sp. Nest, by J.D. Liang
and W.H. Chen (GZAC XCH-ant-710, GenBank
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E2 W4 %LKRE(GZAC XCH-ant-710) 5 H =451
Figure 2  Tilachlidium poneraticum 7.Q Liang, J.D Liang, W.H. Chen & Y.F. Han (GZAC XCH-ant-710) and
its conidiogenous structures
T A=C: BORMYFRR B3, D: dufk BRI E: BORIRAIE; F: sEHT
Note: A—C: The upper part of a synnematium; D: Synnemata on an ant; E: Magnified conidiogenous cells; F: Conidia. Bars: A=200 pm;
B=100 pm; D=0.5 cm; C, E, F=10 pm.

KP890686), in Xiaochehe Wetland Park, Guiyang
City, Guizhou Province, China. The specimen was
deposit in the Institute of Fungal Resource, Guizhou
University (originating from the Herbarium of
Guizhou Agricultural College, GZAC).

Etymology: Referring to the genus of the host
organism, Ponera sp..

Telemorph: Not known.

Host: A soldier ant of Ponera sp..

Locality: Xiaochehe Wetland Park, Guiyang
City, Guizhou Province, China.
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Table 1 A comparison of morphological characters of several entomopathogenic Tilachlidium species

R4 A ERM i Pactilen
Names Hosts Phialides (um) Conidia (um)
T. larvarum A lepidopterous larva Conical or flask-shaped Narrow-oval

T. ramosum A lepidopterous larva

T. brachiatum A leaf hopper
Lepidopterous larva and adults

T. pinnatum

T. poneraticum Ant

(14-22)x2

Subulate
(19.3-36.4)x(2.1-3.2)

(4-6)x(2-2.5)

Oblong
(3.2-5.5)x(1-1.4)

Narrow-oval
(2—4)x(0.75-1)

Subulate Ellipsoidal
(27-61)x(2.5-3) (4.2-7)x(1.5-2.5)
Cylindric Cylindric or ellipsoidal

(11.9-16.2)x1.1 (2.2-4.3)x1.1
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H5ZXk®mEWN— %M EE LD R E R
(Ophiocordycipitaceae) # ft 7 3 H o Bk #5 A
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3 i
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60

98

Cordyceps prolifica (AB027370)
Ophiocordyceps cuboidea (IN943329)
99| Ophiocordyceps prolifica (IN943342)
Polycephalomyces prolificus (KF049659)

97 _| Akanthomyces aculeatus (GQ250011)
Cordyceps tuberculata (GQ250012)
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93 Akanthomyces websteri (GQ250008)
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99| Akanthomyces arachnophilus (GQ249998)

80! Cordyceps nelumboides (JN201871)

€ XCH-Ant-722 (KP890687)

Ophiocordycipitaceae

78 Cordyceps sphecocephala (AY 646402)
ad ¢ XCH-Ant-03 (KP890688)
W@ymenostilbe dipterigena (GU723771) Ophiocordycipitaceae
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Cordycipitaceae

L & GZAC XCH-ant-710 (KP890686)
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Metarhizium flavoviride (AY646391)
Metarhizium flavoviride (AY 646390)

— Glomerella cingulata (DQ286202)

—
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Clavicipitaceae

7 Outgroup

3 E T rDNA ITS1-5.8S-1TS2 [F5#Z &) ML #(MEGA 5.05)
Figure 3 A phylogeny ML tree built by MEGA 5.05 based on rDNA ITS1-5.8S-ITS2 sequences
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Figure 4 Neighbor-net graph of the data used in Figure 3

ke, [Rl— WU AR B T A b R T R 2
FERAHERELSE

2 % 3 Wk

[1] Liang JD, Chen WH, Han YF, et al. Tilachlidiopsis scarabaei
L.S. Olive, a rare stilbellaceousentomogenous fungus in
China[J]. Microbiology China, 2014, 41(6): 1121-1124 (in
Chinese)
PR, BRI, waE, 5. AU LHRE
Tilachlidiopsis scarabaei, —FhHiAA B4 S T2 A= BB [T].
WA Mr2FE AR, 2014, 41(6): 1121-1124

[2] Feng YJ, Blunt JW, Cole ALJ, et al. Novel cytotoxic
thiodiketopiperazine derivatives from a Tilachlidium sp.[J].
Journal of Natural Products, 2004, 67(12): 2090-2092

[3] Han XX, Wang XL, Huang XR. Identification of toxin
component in the products of fungus YMF-7 isolated from
moldy corn[J]. Journal of Anhui Agricultural Sciences, 2008,
36(31): 13496-13497 (in Chinese)
N, TR, MEE. SETKIEEE YMF-777Y)H
B KA IR [0]. & RO O B, 2008, 36(31):
13496-13497

[4] Preuss CGT. Ubersicht untersuchter Pilze, besonders aus der
Umgegend von Hoyerswerda[J]. Linnaea, 1851, 24: 99-153

[5] Seifert KA, Samuels GJ. How should we look at anamorphs?[J].
Studies in Mycology, 2000, 45: 5-18

[6] Mains EB. Entomogenous species of Hirsutella, Tilachlidium
and Synnematium[J]. Mycologia, 1951, 43(6): 691-718

[7] Petch T. Notes on entomogenous fungi[J]. Transactions of the
British Mycological Society, 1931, 16(1): 55-75

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

(1e]

Mains EB. New species of Torrubiella, Hirsutella and
Gibellula[J]. Mycologia, 1949, 41(3): 303-310

Liang ZQ, Chen WH, Liang JD, et al. Phenotypicpolymorphism
of the stilbellaceous entomogenous fungi in an ant nest of
PoneralJ]. Mycosystema, 2016. DOIL:
10.13346/j.mycosystema.150069 (in Chinese)

BEORR, BROTHE, BRER, 5 — DGR A2 R U
RABMZHHAR 0. WY ¥, 2016 DOL
10.13346/j.mycosystema. 150069

Tamura K, Peterson D, Peterson K, et al. MEGAS: molecular
evolutionary genetics analysis using maximum likelihood,
evolutionary distance, and maximum parsimony methods[J].
Molecular Biology and Evolution, 2011, 28(10): 2731-2739
Huson DH, Bryant D. Application of phylogenetic networks in
evolutionary studies[J]. Molecular Biology and Evolution, 2006,
23(2): 254-267

Taylor JW, Jacobson DJ, Kroken S, et al. Phylogenetic species
recognition and species concepts in Fungi[J]. Fungal Genetics
and Biology, 2000, 31(1): 21-32

Vega FE, Goettel MS, Blakwell M, et al. Fungal
entomopathogens: new insights on their ecology[J]. Fungal
Ecology, 2009, 2(4): 149-159

Spatafora JW, Sung GH, Sung JM, et al. Phylogenetic evidence
for an animal pathogen origin of ergot and the grass
endophytes[J]. Molecular Ecology, 2007, 16(8): 1701-1711
Nikoh N, Fukatsu T. Interkingdom host jumping underground:
phylogenetic analysis of entomoparasitic fungi of the genus
Cordyceps[J]. Molecular Biology and Evolution, 2000, 17(4):
629-638

Blackwell M. Fungal evolution and taxonomy[J]. BioControl,
2010, 55(1): 7-16

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


