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( ) PCR ITS : ITS4 (5'-TCCTCCG-

CTTATTGATATGC)/ITS5 (5'-GGAAGTAAAAGTC-
GTAACAAGG-3)": 1GS : 5SA-Anderson (5'-
CAGAGTCCTATGGCCGTGGAT-3')/CNL12 (5'-CT-
GAACGCCTCTAAGTCAG-3")E.,

pS48 (5'-GAGGTGGGGAAAAATATGGGACGAAC-
3")/pL281 (5-CTTCACATATACTGGGCATCAGCA-
AGGG-3")HY,
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www.scichina.com


mailto:zhangyp1@263.net.cn

#52% HeH 20074538 44 F b &

( )PCR . ITS 150 uL 5
pL 10x , 2 uL dNTP (25 mmol/L), 2 pL ,
0.25 uL Tag (5 U/uL, ), 1
pL DNA , 50 pL, Mineral oil
. 294 ,2min; 94 ,40s,52 , 1 min,
72, 1 min, 40 ;72 5 min.
IGS1 (IGS1 rDNA 25S 58S )
5SA/CNL12 .50 uL PCR
5 uL 10x% , 2 uL ANTP (25 mmol/L), 2 pL ,
0.25 uL Tag (5 U/uL, ), 1
uL DNA , 50 uL, Mineral oil
. 294 ,5min; 94 ,40s,63 , 1 min,
72 , 3 min, 35 ;72 10 min. PCR
1.25% , EB .
pS48/pL281, 50 uL
PCR 5 uL 10x% , 4 uL dNTP (25
mmol/L), 1 uL, 0.25 uL Tag (5 U/uL,
), 30 ng DNA )

50 pL, Mineral oil . 94
2min; 94 ,40s,62 ,30s,72 ,5 min, 25 ;
72 10 min. PCR 70 V 1.8% (

) 2~3 h, EB
() . PCR
( ,
), 5 uL pMDI18-T (

). HBI101,
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2 13 2
PPB(%) N, Ne H I H, H, Gt N
11.11 1.1111 1.1105 0.0554 0.0769 0.0554 0.0527 0.0464 10.2779
11.11 1.1111 1.1039 0.0537 0.0751
11.11 1.1111 1.1039 0.0537 0.0751
11.11 1.1111 1.1111 0.0556 0.0770
11.11 1.1111 1.1111 0.0556 0.0770
11.11 1.1111 1.1059 0.0542 0.0757
11.11 1.1111 1.1111 0.0556 0.0770
11.11 1.1111 1.0965 0.0517 0.0731
11.11 1.1111 1.0986 0.0522 0.0737
11.11 1.1111 1.1087 0.0549 0.0764
11.11 1.1111 1.0786 0.0460 0.0672
11.11 1.1111 1.0786 0.0460 0.0672
11.11 1.1111 1.0965 0.0517 0.0731
11.11 1.1111 1.1059 0.0542 0.0757
a) N,, 5 Ne, ; H, Nei M; I, Shannon m; Gg, Nei 5 N, Gy
3 13 Nei's ( ) ( )
pop ID
otk 1.0000  0.9990  0.9990  0.9966  0.9990  0.9941  0.9999  0.9998  0.9896  0.9896  0.9941  0.9966
0.0000 ok 0.9990  0.9990  0.9966  0.9990  0.9941  0.9999  0.9998  0.9896  0.9896  0.9941  0.9966
0.0010  0.0010 ok 1.0000  0.9993  1.0000  0.9979  0.9983  0.9997  0.9950  0.9950  0.9979  0.9993
0.0010  0.0010  0.0000 ok ko 0.9993  1.0000  0.9979  0.9983  0.9997  0.9950  0.9950  0.9979  0.9993
0.0034  0.0034  0.0007  0.0007 ok 0.9993  0.9996  0.9953  0.9980  0.9980  0.9980  0.9996  1.0000
0.0010  0.0010  0.0000  0.0000  0.0007 ok 0.9979  0.9983  0.9997  0.9950  0.9950  0.9979  0.9993
0.0059  0.0059  0.0021  0.0021  0.0004  0.0021 ook 0.9924  0.9960  0.9994  0.9994  1.0000  0.9996
0.0001  0.0001  0.0017  0.0017  0.0047  0.0017  0.0076 otk 0.9994 09873  0.9873  0.9924  0.9953
0.0002  0.0002  0.0003  0.0003  0.0020  0.0003  0.0040  0.0006 ok 0.9921  0.9921  0.9960  0.9980
0.0105  0.0105  0.0050  0.0050  0.0020  0.0050  0.0006  0.0127  0.0079 otk 1.0000  0.9994  0.9980
0.0105  0.0105  0.0050  0.0050  0.0020  0.0050  0.0006  0.0127  0.0079  0.0000 otk 0.9994  0.9980
0.0059  0.0059  0.0021  0.0021  0.0004  0.0021  0.0000  0.0076  0.0040  0.0006  0.0006 ok 0.9996
0.0034  0.0034  0.0007  0.0007  0.0000  0.0007  0.0004  0.0047  0.0020  0.0020  0.0020  0.0004 ok
57 0.0000 . s
b ) ( )
B ( 2500~3500 m) D
=1F
¥ =0.0002 s D =0.0005
i
4’,}—@:; ( 2500~2900 m) ; (
— sl 1700~1900 m) ( 1900~2100 m) D =
4“%@ 0.0002 , D = 0.0007 (
s
e 2000~2500 m) ( 2100~2600 m)
= ; D =0.0023
= 2 :
T2
4 : - . | ’
0.0020 0.0015 0.0010 0.0005 0.0000
4 13 13 ; ;
(PPB) 11.11%,;
S s D = 1.1111,
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1.1105; Shannon Q)
0.0769, 0.0741,
, 96.4% ,
3.6% ; Nei
(H) 0.0554, (Hy) 0.0527,
(Gs) 0.0464,
95.36% , 4.64%
; Ny , 10.2779,
3 , 13
99%
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C (1/56). C 2

>
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>

(
) ,
Bl Chapel Garbelotto" ,
HEL ITS
IGS IRAP R

672

Gill W M, Lapeyrie F, Gomi T, et al. Tricholoma matsutake-an as-
sessment of in situ and in vitro infection by observing cleared and
stained whole roots. Mycorrhiza, 1999, 9: 227—231 [DOI]
Yamada A, Kobayashi H, Murata H. Tricholoma matsutake
IFO6933 and IFO30604, “matsutake” isolates that have been main-
tained on slants and widely used in vitro for a quarter to half a
century, can form ectomycorrhiza in Pinus densiflora. Myco-
science, 2003, 44: 249—251

B 5 B

, 2000,
13(5): 562—567
. , 1999, 14 (3): 245—252

Horton T R. Molecular approaches to ectomycorrhizal diversity
studies: Variation in ITS at a local scale. Plant Soil, 2002, 244: 29
—39 [DOI]

, . . , 2003, 10(3):
49—55
James T Y, Moncalvo J M, Li S, et al. Polymorphism at the ribo-
somal DNA spacers and its relation to breeding structure of the
widespread mushroom Schizophyllum commune. Genetics, 2001,
157: 149—161
Guerin-Laguette A, Matsushita N, Kikuchi K, et al. Identification
of a prevalent Tricholoma matsutake ribotype in Japan by rDNA
IGS1 spacer characterization. Mycol Res, 2000, 106: 435—443
[DOI]
Kalendar R, Grob T, Regina M, et al. IRAP and REMAP: Two new
retrotransposon-based DNA fingerprinting techniques. Theor Appl
Genet, 1999, 98: 704—711 [DOI]
Murata H, Babasaki K, Yamada A. Highly polymorphic DNA
markers to specify strains of the ectomycorrhizal basidiomycete
Tricholoma matsutake based on omarY1, the long terminal repeat
of gypsy-type retroelement marY1l. Mycorrhiza, 2005, 15: 179—
186 [DOI]

, , , . ITS
, 2005, 24(1): 48—52

Nei M. Analysis of gene diversity in subdivided populations. Proc
Natl Acad Sci USA, 1973, 70: 3321—3323
Lewontin R C. Population genetics. Annu Rev Genet, 1973, 7: 1—
17
Matsushita N, Kikuchi K, Sasaki Y, et al. Genetic relationship of
Tricholoma matsutake and T. nauseosum from the northern hemi-
sphere based on analyses of ribosomal DNA spacer regions. My-
coscience, 2005, 46: 90—96 [DOI]
, 1996, 3(3): 46—50
Lian C L, Narimatsu M, Nara K, et al. Tricholoma matsutake in a
natural Pinus densiflora forest: correspondence between above-
and below-ground genets, association with multiple host trees and
alteration of existing ectomycorrhizal communities. New Phytol,
2006, 171: 825—836 [DOI]
Chapela I H, Garbelotto M. Phylogeography and evolution in ma-
tsutake and close allies inferred by analyses of ITS sequences and
AFLPs. Mycologia, 2004, 96: 730—741.

) .

, 2006, 51(21): 2469—2475

www.scichina.com


http://dx.doi.org/10.1007/s005720050271
http://dx.doi.org/10.1023/A:1020268020563
http://dx.doi.org/10.1017/S0953756202005725
http://dx.doi.org/10.1007/s001220051124
http://dx.doi.org/10.1007/s00572-004-0319-0
http://dx.doi.org/10.1007/s10267-004-0220-x
http://dx.doi.org/10.1111/j.1469-8137.2006.01801.x

