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Abstract The genetic relationship among Tricholoma
matsutake and T. nauseosum strains collected from various
parts of the Northern Hemisphere was investigated using
sequence analysis of the rDNA ITS region and PCR-RFLP
analysis of the rDNA IGS-1 region. ITS sequence similarity
between T. matsutake and T. nauseosum ranged between
98.1% and 100%. The strains of 7. matsutake from conifer-
ous forests and those from broad-leaved forests showed
more than 99.8% similarity in their ITS sequences. Three
distinct RFLP types were detected when IGS-1 regions
were digested with Cfr131. RFLP patterns showed no vari-
ability among the strains of 7. nauseosum and those of T.
matsutake from broad-leaved forests. This pattern corre-
sponded to the dominant RFLP type in the Japanese
population of 7. matsutake. Thus, strains belonging to this
RFLP type are widely distributed throughout East Asia and
Europe and associated with many tree species of Pinaceae
and Fagaceae. The result suggests that 7. matsutake in
coniferous and broad-leaved forests and 7. nauseosum
should be treated as the same species genetically.
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Introduction

Tricholoma matsutake (S. Ito & Imai) Sing. is one of the
most economically important ectomycorrhizal mushrooms
in the world. In the early 1940s, about 12000 tons of
T. matsutake were harvested each year in Japan, but since
then production has dramatically decreased to less than
100 tons per year. In recent years, more than 2000 tons of
T. matsutake or closely related species are imported annu-
ally, mainly from Bhutan, Canada, China, Korea, Mexico,
Morocco, Turkey, and the United States (Japan Tariff
Association 1994-2003; Suzuki 2005).

Among closely related species, 7. bakamatsutake
Hongo, T. caligatum (Viv.) Ricken, and T. magnivelare
(Peck) Redhead are clearly distinguished from 7. matsutake
by morphological features (Hosford et al. 1997; Wang et al.
1997). Ito and Imai (1925) reported that 7. matsutake (syn.
Armillaria matsutake) and T. caligatum (syn. A. caligata)
are quite different in the form of stipe base, i.e., the stipe of
T. matsutake is enlarged and that of 7. caligatum is tapered
downward. However, the characteristics of stipe base
could not be differentiated between 7. matsutake and T.
nauseosum because the stipe of 7. nauseosum varies from
tapered downward to enlarged (Kytovuori 1988). Accord-
ing to morphological studies with 139 specimens from
Europe, North Africa, and Japan, Kytovuori (1988) pro-
posed that 7. matsutake was identical to 7. nauseosum.
Because the sequences of the ribosomal DNA (rDNA)
internal transcribed spacer (ITS) region were 98%-99%
matched between T. nauseosum and T. matsutake, they
were considered to be the same species (Bergius and Danell
2000). However, only four strains of 7. nauseosum from
Sweden and one strain of 7. matsutake from Japan were
examined for sequencing. It seems to be too small a number
to examine among the many strains throughout Japan.


Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


91

(2007) "Te 32 apengdeT-uteny £q paysiqnd,

Apmys sty ur pauruiralap - :(000z) ‘Te 30 pnyr £q paysqnd 3 (000¢) [[PUEQ pue snidrog 4q paysiqnd ‘g,
sisATeue oouanbos G 11 10 pasn jou sem W Lo

9IS UONI[[0D A} J& (S)901) JUBUIWO(],

(wr) wnrpEoAw parnyno ound woiy 10 (3) Apoq Suniniy ayy woiy Apoaxip pajduwes deydAy woiy pajoenxd sem YN,
$10)09[[00 0) JUIPIOIIL dIOM SoweU saradg,

- - d 6£9 6YrSr1 AV sLSaa)As snulf - usapams BUNITY] S6£€10-d

- - d S€9 Wyl AV S1IS24]AS snuld - uapams peeyusep 76€€10-d

- - d 9€9 8PSyl AV sLsaajAs snulg - uapams Sordelry €6£€10-d

- - d LE9 LyYSyT AV SLSaa)AS snul - uspams eresddn 26¢€10-d

St ‘€9 ‘€€1 ‘S1T A4 - €9 LSS88T AV S1IS24]AS snuld J uapams umouun 6UL

St ‘€9 ‘€€1 ‘S1T v - €9 966881 dV SLSaa)As snulg J uapams umouyun UL

St ‘€9 ‘€€1 S1T A4 - €9 GCC881 dV SLSaa)As snulf J uspams umouyun Lul,

St ‘€9 ‘€€l ‘S1T A4 - €9 PSE881 AV §2190 VI J PUBLISZ}IMS oumLy, guL

St ‘€9 ‘€€1 ‘S1T v - €9 €66881 dV §21q0 Va1 J Areir B[OI9D) TeA Scur,

St ‘€9 ‘€€1 S1T A4 - €9 SE88T dVv DA1jaS PIUDISDY) J Aeyy op1eusorn PUL

St ‘€9 ‘€€l ‘S1T A4 - €9 166881 dV §a19v VI J Areir EECELTIN cuL

St ‘€9 ‘€€1 S1T Vv - €9 0SS88T dV §2190 Va1 J Arei orre cuL

St ‘€9 ‘€€1 S1T A4 - €9 67881 dV $21qV DI J Aoy BUI[[AI[EA TurL
wnsoosnvu " J

- - bl €9 CLLTOT AV pAOYIsudp snulg - ueder BUWIYSOIIH ‘Oyed] S-yup

- - S €9 - DAOIf1SUIP SNUlJ - ueder 010AY] ‘NZeAIN SPEOWLL,

- - bl €9 908¥0C AV DAOYfisuap snuld - ueder e3IYS ‘TYONRUIA cewy,

- - S $€9 - DAOIfISUIP SNUl - ueder JJeM] ‘TWINZIBM] pui,

- - 3 $€9 89807 AV pAoOlfisudp snulg - ueder oueSeyN ‘euy TuLL,

St ‘€9 ‘€€1 ‘S1T A4 - €9 8¥S88T dV vsouuvd sno1angQy w BUIYD ueuunx ‘ueipduoyy CIAWL

St ‘€9 ‘€€1 ‘S1T Vv - €9 LYS88T dV vsouuvd sno1angy w LuLe] ueuunx ‘ueIp3uoyy TTAWL

St ‘€9 ‘€€1 ‘S1T A4 - €9 9yC88T dV vsouuvd sno1angy w eurgy ueuung ‘uerpsuoyz 0TAWL

St ‘€9 ‘€€1 ‘S1T A4 - €9 SPS881 dV sisuauvuung snuid w BUIYD ueuunX ‘Suerlry 6AWL

St ‘€9 ‘€€1 S1T Vv - €9 77881 dV sisuoupUUNA snulg w Lute] ueuunX ‘suerlry SAW]L

St ‘€9 ‘€€1 ‘S1T A4 - €9 €7S881 dV sisuoupuuns snulg w eurgy ueuung ‘Suerlry LAW],

St ‘€9 ‘€€1 ‘S1T A4 - €9 rs88l v sisuaupuUng snuid w BUIYD ueuunX ‘Suerlry QAW

St ‘€9 ‘€€1 ‘S1T v - €9 176881 dV "dds snouony w Lute] ueuunX ‘suerlry SAW],

St ‘€9 ‘€€1 ‘S1T \4 - €9 0¥SSST dV "dds snouon® w eurgy ueuung ‘Suerlry AW

St ‘€9 ‘€€l ‘S1T v - €9 6£5881 AV "dds snouonQy w eury) ueuunx ‘Suerliy AW,

St ‘€9 ‘€€1 S1T v - €9 8¢C88T dV DYIUPIDYILO SISAOUDISV) w LUt e] ueuunx ‘susyny AWl

St ‘€9 ‘€€1 S1T \4 - €9 LESSST AV DIUPIDYILO SISAOUDISV)) w eurgy ueuun X ‘udyny TAWL

St ‘€9 ‘€€l ‘S1T v - - - vaojfisuap snuid J eury) urif ‘Sutb3uepm yOUWL

S ‘€9 ‘€€T ‘SIT ‘8b¢ ] - €9 9¢C88T dV DAOYIsudp snulg J eUlyD urif ‘muy €OWL,

St ‘€9 ‘€€1 S1T A4 - €9 GEC88T dV pAO}isudp snuig J uLie] uIpif ‘ndng UL

SP ‘€9 ‘8hE d - €9 PEC88T AV DAOYfisuap snuld J BUIYD ulif ‘ayoerf owy

St ‘€9 “€€T ‘1T ‘8pe o) - €9 €€588T AV vaopfisuap snuid J €10 SuekSuex L
IS

(dq) oz1s yuowdery P& 414 ,QOUAIAJY (dq) pSuog *OU UOISSAIIY Anuno) Ayeso

1-SOI »SLI ,991} 1S0Y JUBUTWO(] Lldueg urduio Teoryderdoon LIRS

pozA[eue surens wmnsoasnvu
[ pue ayvmsu vuiojoydri] Jo 1¢14fH £q uordar 1-§OI payrduwe oy) Jo sozIs Judwdely UonNdL)saI pue uoigar (SL]) 1ooeds poquosuer) [eurojul oy jo yisus] souonbas oprjospnN T dqeL



Download English Version:

https://daneshyari.com/en/article/10878376

Download Persian Version:

https://daneshyari.com/article/10878376

Daneshyari.com


https://daneshyari.com/en/article/10878376
https://daneshyari.com/article/10878376
https://daneshyari.com/

