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Abstract: The molecular identification and genetic diversity of 27 Suillus strains i®lated from Inner Mongolia were
studied based on the sequencing analysisof ITS, the interal transcribed gacer region of the ribosomal RNA genes,

and ITSRA_P for the first tme ITS sequencesof 27 Suillus strainswere aubjected b a GerBank search and SP1,

SP2, SP3, SP4, S5, SP6, SP7, SP8, SP9, SF1, SF2, SF3, P Lac-1, P Lac-2, 3, 3", 3" were belonged o Suillus luteus
with 99% smilarity to DQ440568 1 in GerBank These Suillus strainswere classified into 3 genotypes The great
genetic distance of zhang2” and 1" fram others might be the reaults of the influence by its hosts and habitats

A lthough sequence analysisof ITSwas accurate, the ITSRH. Pwas smple and practical and might be useful o the
quick identification of ectomycorrhizal fungi It was more effective and accurative for using these two techniques
canbination

Key words ectomycorrhize; Suillus TS genetic diversity, molecular identification; ITS'RA.P, ssquencing analysis
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RNA (DNA) 18S ITSL 5 8S
T2 28S (IGS) TSL (18-291
5 8S RNA T ITS |, ITS ,
, 3] TS ,
[4]
(Suillus $p. )
RNA [20]
-8 18 RALP 1
ol TS
RALP ITS DNA 11 DNA PCR
[10- 11] [12- 13] (
[14- 15] [8, 16] 1) ’ 27
[17]
(Bole- Pach 25 10
taceae) (Pinus tabulaefomis Carr ) d ,
(Larix principis-rupprechtii M ayr. ) , DNA, DNA RNA ,
(Betula platyphylla Suk ) ( Picea asperata PCR DNA TS , 0 8%
Mast ) 1 xTAE ,
(Pinus sylvesrisL. var mongol- [21] B DNA
icaLitv ) ( )
PCR ITSL-F
, THAB, ,
ITS1-F. 5" -CTTGGTCATTTTA GA GGAA GTAA -3’
ITS DNA THAB: 5 -CAGGA GACTTGTACACGGTCCAG-3'
1
1-9 SPL SP9 2 2002
10-12 SF1 SF3 20 2002
13 96 20 1996
14 99 20 1999
15 00 20 2000
16 suillug 20 2002
17 P Lac-1 20 2002
18 P Lac2 20 2002
19 2002
20 3 20 2002
21 1" 20 2002
22 3" 20 2002
23 3* 20 2002
24 6" Pinus 20 2002
25 6" Pinus 20 2002
26 6" Pinus 20 2002
27 6" Pinus 20 2002
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12 PCR
pMD18-T V ector (TaKaRa )
ITS ,
(Escherichia coli (M igula) Castellani et Chaimers)
DHSx ( )
, PCR ITS
13 ITS
GerB ank, BLAST
, 99%
(e.11] DNA star
Clustal W ,
GenB ank
, (B oleti-
nus cavipes (Opat ) Kalchbr. ) , DNA -
MANS. 2 10 (Mul-

M123456 7 8910111213 1415

M 100 bpMarker ,1 27

22 BLAST
(1) SP1L SP2 SP3 SP4 S5 SP6 SP7 SP8 SP9

SF1 §2 SF3 3 3" PLacl PLac2 &
(Suillus luteus(L. ex Fr ) Gray)

DQ440568 1 802 bp 99%
(800/802) ,
(2) 96 99 873 bp; 00 Suillu 6
Pinus 6 Pinus 6 Pinus 6 Pinus 874 bp
(Suillus collinitus Fr )
AY935515 1 835 bp 97% (811/
835) ; (Suillus granulatus (L.

Fr ) O Kuntce) AJ272410 1 691
98% (681/692)

tiple Sequence A lignment) Kimura
( Phylogenetic trees) ,
( 1000
(bootstrap values) )
14 rDNA ITS
PCR 3UL Hae Alul
Hinf (Q5uL) 37 2h, 3%
05 x TBE , UV
PCR 2
2
21 PCR
27 DNA ITS PCR
\ 900 bp
L (
1)
M 16171819 2021 223 242526271 M
FCR
(3) 1" 870 bp
DQ367918 1 1062 97%
(811/835); (Suillus grevil-
lei (KL) Sing ) M91616 1 653
97% (591/597)

23
27
( 2):SP1 SP2 SP3 SP4 S5
SP6 SP7 SP8 SP9 SF1 SF2 SF3 P Lac-l P Lac2
333 ,96 99 00  Suillus2 6
Pinus 6 Pinus 6 Pinus 6 Pinus ,
1
( 2) 99%,
, , SPL
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x2 2T HAHHERERFIIEZEMBMURY
FFHIAHBLR S %
1|2 (3|4 |56 |7 |89 10|11 121314151617 |18 |19]20 2122232425726
1 99.793.3(93.4(99.8(99.5(99.7(95.1(94.9(95.2(95.1(99.7(99.5/99.5(99.7(99.7(99.5(99.7(99.7(99.8/99.9(99.4(99.5(94.7(94. 895. 1
2 (0.3 93.8(93.9(99. 8/99.5[100.095. 4(95.3(95.5(95.4(99. 8(99.8(99.8(99.9(99.9(99.8(99.9(99.9(99.8{99.7(99.7(99.7(95. 195.2(95. 4
3 |6.4/6.2 99.7(93.6/93.3/93.7/92.0(91.8/92.1(92.0(93. 6(93.6(93.6[93.7(93.7(93.6(93.7(93.7/93.7(93.6{93.4(93.6(91.4/91.5(92.0
4 |6.3(6.1(0.3 93.7(93.4(93.8(92.1(92.0(92.2(92.1(93.7(93.7(93.7(93.8(93.8(93.7(93. 8(93.8(93.8(93.7(93.6/93.7(91.5(91.6/92. 1
5 10.2]0.1[6.3(6.2 99.8/99.9(95.4(95.395.5/95.4/99.7(99.8(99.8(99.9(99.9(99. 8(99.9(99. 8]99.8(99.9(99.7(99.7(95.1/95.2(95. 4
6 |0.5(0.3(6.66.4(0.2 99.7(95.295.1(95.395.2(99.4(99.5(99.5(99.7(99.7(99.5(99.7(99.5(99.5(99.7(99. 4(99. 4(94.8(94.9(95. 2
7 10.310.0[6.2(6.0[0.1[0.3 95.4(95.3(95.5(95.4(99.9(99.9(99.9[100. A100. 0199. 9100. 0100. 0099. 9(99. 8(99. 8/99.8(95.1(95.2(95. 4
8 |4.5|4.2|7.5(7.3 (4.3 [4.5[4.2 99.9(99.9(99.8(95.2(95.3(95.3(95.4(95.4(95.3(95.4(95.3(95.3(95.2(95.295. 3(99.7(99.7100.
9 (4.7(4.3(7.6|7.5|4.4|4.7|4.3]0.1 99.8(99.7(95.1(95.2(95.2(95.3(95.3(95.2(95.3(95.2(95.2(95.1[95.195.2(99.5(99.5(99. 9
10 (4.4 |4.1(7.3|7.2 4.2 |4.4|4.0|0.1]0.2 99.9(95.3(95.4(95.4(95.5/95.5(95.4(95.5(95.4(95.4(95.3(95.3(95.4(99.5(99.5(99.9
" 11 |4.5(4.2(7.5(7.3(4.3|4.5/|4.2(0.2/0.3 /0.1 95.2(95.3(95.3(95.4(95.4(95.3(95.4(95.3(95.3(95.2(95.2(95.3(99.4(99.4(99. 8
- 12 0.3]0.1(6.3[6.2/0.2[0.5(|0.1[4.3(4.4(4.24.3 99.7(99.7(99.8(99.8(99.7(99.8(99.8(99.7(99.5(99.5(99.5(94.9(95.1(95. 3
_[13]0.5/0.1]6.3]6.2/0.2]0.5/0.1|4.3|4.4[4.2(4.3]0.2 99.8(99.9(99.9(99.8(99.9(99.8/99.8(99.7]99.7(99.7(95.1(95.2/95. 4
™ 14]0.50.1]6.3]6.2]02]0.50.1|4.3|4.4|42]|43 0.2/0.2 99.9(99.9(99.8(99.9(99.8(99.8(99.7(99.7(99.7(95. 1(95.2/95. 4
B I5103(0.1]6.2|61]0.1]0.30.0]42 4.3|4.0|4.2/0.1/0.1(0.1 00.0199.9100. 0099.9(99.9(99. 8/99. 8(99.8(95.2(95.3(95. 5
16 {0.30.0(6.2(6.1(0.1/0.3/0.0(4.2|4.3|4.0|4.2/0.1/0.1[0.1[0.0 99.9[100.0199.9(99.9(99.8(99.8(99.8(95.2(95.3(95. 5
17 [0.5/0.0 (6.3 [6.2(0.2[0.5|0.1 4.3 (4.4 (4.2|4.3[0.2/0.2(0.2]0.1 /0.1 99.9(99.8(99.8(99.7(99.7(99.7(95.1(95.2(95. 4
18 [0.3]0.1[6.2|6.1(0.1[0.3/0.0[4.2(4.3(4.0/4.2[0.1/0.1[0.1[0.0/0.0]0.1 99.9(99.9(99.8(99.8(99.8(95.2(95.3(95. 5
19 {0.3]0.0(6.2(6.10.1/0.3/0.0|4.2|4.3(4.0/4.2/0.1]0.1[0.1[0.0[0.0/0.10.0 99.8(99.7(99.7/99.7(95.1/95.2(95.4
20 (0.2(0.1(6.26.1[0.2(0.5(0.1[4.3|4.4[4.2/4.3[0.2]0.2/0.2[0.1]0.1[0.2{0.1 /0.1 99.9(99.7(99.8/95.1(95.2(95. 4
21 (0.1[0.2]6.3(6.2(0.1[0.3(0.2|4.4|4.5|4.3(4.4(0.3[0.3[0.3/0.2/0.2]/0.3]0.2{0.2]0.1 99.599.7(94.9(95.1/95.3
22 /0.6 (0.2 |6.46.3[0.3/0.6|0.2|4.4|4.5/4.3(4.4(0.3]0.3]|0.3[0.2{0.2/0.3[0.2/0.2[0.3[0.5 99.5(94.9(95.1(95.3
23 10.5(0.2 (6.3 (6.2(0.3(0.6(0.2|4.3|4.4|4.2(4.3[0.3[0.3]0.3/0.2/0.2/0.3]0.2]0.2[0.2/0.3/0.5 95.1(95.2(95. 4
24 (4.5(4.2(7.9(7.84.3(4.5(4.2(0.3(0.5(0.5(0.6[4.3(4.3(4.3|4.2|4.2(4.3(4.2(4.2(4.3|4.4|4.4(4.3 99.7(99.5
25 (4.5 (4.2(7.9(7.8(4.3(4.5[4.2(0.3(0.5(0.5[0.6|4.3 (4.3 |4.3|4.2(|4.2(4.3(4.2(4.2(4.3|4.4|4.4(4.3]0.2 99.7
26 |4.5(4.2|7.5(7.3 4.3 |4.5(4.2/0.0(0.1[0.1[0.2|4.3(4.3(4.3(4.2(4.2(|4.3[4.2(4.2|4.3(4.4|4.4(4.3(0.3/0.3
27 |4.8|4.4(7.7(7.64.5|4.8(4.4(0.2(0.3(0.3(0.5[4.5(4.5|4.5|4.4|4.4(4.5(4.4|4.4(4.5(4.7|4.7/4.5(0.6[0.6[0.2
12|34 |5|6 |7 |8 |9 1011 |12]13|14|15/[16 |17 |18 |19 |20 |21 |22 |23 |24 2526
(1L PLac1,2: PlLac2,3: 1" 4 ,5:3,6:3",7:3,8 6Pinus ,9: 6'Pinus ,10: 6'Pinus ,11: 6'Pinus ,12 20: SP1 SP9,21 23 SF1 SF3, 24
96 ,25:99 ,26:00 ,27: Suillu2
SF2
SP2 SP3 SP4 S5 SP6 SP7Y SP8 SO SF1 SR2 Sps
S3 PlLacl PLac2 3 3" ol
Sp2
0, -- SP8
( 99 78%) , 96 99 00 L.
. H# o H# o - H o~ H#o - SP4
Suillu2 6 Pinus 6 Pinus 6 Pinus 6 Pinus - 3¢
o
( %
P.Lac-1
99 79%) , 1" ( iy
9 8'Pinus 1
99 66%) , S
# -=-= 6'Pi 1
, P Lac-2, SP4, SP5, SP7, SR8, 3 - 2%$"SIV
. b - :x_nus
100%, 00 6 Pinus Lo’
99 4
100% —Hu
36 2 0
24 W (x100)
( 3) 27 5 o7
3 , 100% ,
100%) 1"
( 100%) 27 DQ367918 1 )
Suillus lakei ( 99%) ( 100%)
1" ( , ( 100%)
© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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SP1 SP2 SP3 SP4 S5 SP6 SP7 SP8 SO SF1
SF2 SF3 R Lac-l PLac2 3 3" 3

96 99 00 Suil-
lu2 6'Pinus 6 Pinus 6 Pinus 6’ Pinus
( 99%)
25 ITSRALP
Hae  Alu | Hinf
, 27
( 45 6), 27
( 3), , 1" :
25
3 bp
(19 ( 25 )
Hae ( 4) 750, 110, 50 500, 250, 110, 50
Alul( 5) 800, 100 700, 120, 50
Hinf  (_ 6) 350, 250, 150, 100 250, 150, 100, 50

R )

2

=
oo
—
oo
w
=

Y 1111
I
|
|
|

6

el 07 M2

M1:DL2000 MarkerM2: 100 bp Marker 1  27:

4 Heae

Lergm
[ |
]

M1:DL2000 MarkerM2: 100 bp Marker 1  27:
5 Alu

ITS

SP1 SP2 SP3 SPA SP5 SP6 SP7 SP8 SP9

0.05

ok

99

3

9

1

P

I

93 r M91614S.grevillei*
M916168.grevillei*
DQ367918S.luteus*

SP7
P.Lac-2
SP3

SP8
DQ440568S.1luteus™
AJ2724138 luteus*
AY8986520S.luteus*

SF2
SP6
SP2

SP9

6*pinus 1
6#pinus I1
Suillus2
00 4

6*pinus V
6*pinus IV
96 4
99 4

DQ4405718S.collinitus*
DQ440567S.collinitus*

00! AY935515S.collinitus*

'—AY898617S.granulatus*

—DQ367917S.1akei*
— AJ419205Boletinus cavipes*

GerBank
27

ITSRA-P

1112 13 14 15 M2 M1 M1 19 22 23 24 25 26 27

10 M211 1213141516 17 1819 20 21 2223249595 97M2M

SF1 S22 §3 Placl PLac2 3 3" 3

27

21 20 16 17 18 M2 Ml
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21

8 9 101112 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 M2 M1

-
—
-
-
=
-
.
-
-

M1: DL2000 MarkerM2: 100 bp Marker 1  27:

6 Hinf
[22] 27
, 27
3 , 3 3
99% ,
17 (SP1 SP2 SP3 SP4 SP5 SP6 SPY
SP8 P9 SF1 2 SF3 PLacl PlLac2 3' 3" 3)
( 99 78%) ,
8 (96 99 00 Suil-
lu2 6'Pinus 6 Pinus 6 Pinus 6 Pinus )
( 99 79%) ,
( 1") (
99 66%)
3 PLac2
2 SP4,
SP5, SP7, SP8 100%,
00
6' Pinus
100%, ITS DNA
1"
ITS , )
) DNA
DNA )
, ITSRA.P ,
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