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rDNA ITS Analysis of Lactarius hatsudake,
Lactarius semisanguifluus and Lactarius akahatsu

LTI He,ZHOU Guo-ying, LIU Jun-ang
(College of Resource & Environment, Central South University of Forestry and Technologys
Changsha 410004, China)

Abstract: The rDNA ITS of Lactarius hatsudake from Hengyang, Hunan Province was amplified
using common primers of fungi and sequenced, the sequnce of which was compared with those of
Lactarius semisangui fluus and Lactarius akahatsu from GenBank. The result showed that Lac-
tarius semisangui fluus is the same species to Lactarius hatsudake, and Lactarius semisangui -
Sfluus is different from Lactarius akahatsu. Besides, the AF096988 Lactarius semisanguifluus in
GenBank was wrongly named and should be Lactarius deliciosus.
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1.1 ##
Lactarius hatsudake (

lihe016) )
1.2 7k
1.2. 1 DNA Lact-
arius hatsudake NO)
+ +PVP,

6 4<CTABC  PVP. )
70041, 65°C  2h; @ —

(24 *1)700“L, 3 ~5min, 130001/
min 10 min , 1 ;@ 700X
1L C 200 NaAC .
13000 r/ min 10 min, ; © 2001 70%

2 , 130001/ min 2 min ;
20041 100 % 1-2 , 130001/ min
2min , 37°C ; D
304L,2HL RNA , DNA ,

36 C 30 min, RNA.
1.2.2 DNAITS PCR
1.2.2.1 s
ITS1: TCCGTAGGTGAACCTGCGG
ITS4: TCCTCCGCTTATTGATATGC
1.2.2.2 PCR 25¢4L) 10X
2.5#L, dNTP (  2.5mmol/L)1HL, 1~L,

Taq (5¢/L) 0. 2511, DNAI1#L, ddH20

18.25M L,
1.2.2.3 PCR 95°C 5min; 95 C
30s 56 C 30s, 72 C Imin 40
;72 °C 10min.
1.2.3 PCR PCR
PMDI8— T , E. coli
, X—Gal, IPTG, Amp LB
1 -170

71-140

LB . PCR ,

s Bioedit
rDNA ITS GenBank
C http: //www. nchi. nlm. nih)

1.2.4

Lactarius hatsudake, Lactarius semisan-
guifluus  Lactarius akahatsu
ITS (¢ 5.8 )

Lactarius hatsudake ( : lihe016) rDNA ITS

ClustalX ,
MEGA 3.1

5 (neighbor-joining,
ND ,

s bootstrap

Kimura2-parameter

Russula vinosa

, 1000
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2.1 DNAITS X PCR ¥ 34

Lactarius hatsudake rDNA ITS ( 5.8S
)PCR 1. 1 s
ITS PCR . . tDNA
TIANGEN TIAN quick Midi Purification
DNA .
1 rDNAITS PCR
2.2 DNAITS K5 4%
Lactarius hatsudake  tDNA ITS
ABI PRISM 3730, BigDye

terminator v3. 1. 1lihe0016 rDN A ITS

( 5.8 ) 686bp,

TCGTACAACGTGTGTGAGGCGTGTGAGGGCTGTCGCTGACTTTTTGACACAAAAGTCGTGCACGCCGGAG
CACGTCCTCTCTCTCACATAAAATCCATCTCACCCTTTTGTGCACCACCGCGCGGGCACCCTTTGGGATG

141-210 CTTGCGTTTTCACACAAACCCCTTTTAAAAAAGTGTAGAATGACCCCACTTTGCGATGACACGCAATCAA
211-280 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATG
281-350 TGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCGAGGGGCA
351-420 CACCCGTTTGAGTGTCGTGAAAATCTCAACCTTCTCGGTTTTCTTCTGGACACCGAAGGAGGCTTGGACT
421-490 TTGGAGGCCTTTGCTGGCGTCTCTCTAGAGCCAGCTCCTCTTAAATGAATTAGCGGGGTCCTCTTTGCCG
491-560 ATCCTTGACATGTGATAAGATGTTTCCATGACTCGGTTTCTGGCTCTGTTGCATTTGGGACCTGCTTCTA
561-630 ACCGTCTCGACGAGACGATGTTTGGGAGTGTCTCCCTTCTCGGGAGACTCTCTCGACCCCACGAACCCTT
631-686 GACCTCAAATCGGGTGAGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA
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2.3 Lactarius hatsudake 5 Lactarius semisan-
guif luus #= Lactarius akahatsu 1TS & 4% 3E%

Renske , ITS ,
99% ’ H

95%, 99%, ;
95%, . lihe0 16
Lactarius hatsudake  1TS GenBank

Lactarius semisanguifluus  Lactarius akaha-
tsu ITS MEGA3. 1 )

L.
1 Lactarius hatsudake ITS

[1 [2 [3 [4 [3 L6 1 18§

=

013

028 0.033

033 0.038 0.008

026 0.031 0.005 0.006

026 0.030 0.010 0.010 0.005

026 0.030 0.010 0.010 0.005 0.000

035 0.035 0.035 0.040 0.037 0.035 0.035

. [ 1] EF141556 L. akahatsus | 2] EF14154 L. akahatsu | 3]
EF141555 L. hatsudake, | 4] 1ihe016 L. hatsudake | 5| EF141545

L. hatsuddake | 6] DQ116911 L. semisanguifluus [ 7] DQ116910
L.semisanguif luus [ 8] AF096988 L. semisangui fluus

1 s [3] - [4]-[5]~16~[7] 5
0 ~0. 010,

999%, 5 s
Lactarius hatsudake

X N B W
S i

Lactari-
us semisang ui fluus
s ~[2 Lactarius akahatsu

0.026 ~0. 038, 99 %6,

, Lactarius
akahatsu Lactarius semisangui f luus
;[ 8] AF096988 Lactarius semisangui fluus

0.035 ~0. 040

AF096988 Lactarius senisangui f luus

Gen-
Bank

2.4 LEBRARFRGME

GCPS ( Gencalogical Concor-
dance Phylogenctic Specics Rec ognition)
s, GenBank
ITS Lactarius
hatsudake 1TS NJ , 2,
NJ Lactarius hatsudake
100%

2 9

s Taylor

Lactarius semisanguif luus
Lactarius

semisangui fluus  Lactarius hatsudake ,

3 . . .
Bl Lactarius semisangui fluus

Lactariushatsudake ;
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EF 1415550 hatsudake
liheO16L hatsudake
EF 1415450 hatsudake

DQ116911L.semisanguifluus
L~ ngu

DQ116910L.semisanguifiuus
DQY22546L. pominsis

100 DQ922547L.pominsis
[ DQ116890L.deliciosus

%9 DQ116886L.deliciosus

23 AF096988L.semisanguifiuus
EF141556L.akahatsu
EF141544L akahatsu
DQ116908L.sanguifluus
DQ116907L.sanguifluus

91

997" DQ116906L.sanguifluus
EF141532L.austrotorminosus
19) 100 EF141543L.purpureus
26 EF141541L purpureus
AJ278139L.acemimus
AYB06950L.necator
8 _ﬂEEnuswL.a/boscmwm:
EF141538L.alboscrobiculatus
31 AYB06945L.camphoratus
100 AMO087256L.camphorates
357 AM087256L.camphoratus
{:00097872L.g!yciosmus
31 EF141547L.speciosus
EF141536L.austrozonarius
AF418638R.vinosa
2 DNA ITS NJ
Lactarius akahatsu Lactarius
semisanguifluus )
, Lactarius semisangui f luus
Lactarius akahatsu )
; , GenBank
AF096988 Lactarius semisangui f luus 99 %
Lactarius deliciosus ,
Lactarius semisangui fluus ,
b
Lactarius deliciosus .
3
ITS Ginternal transcribed spacers) rDNA
18S 5. 8S {TS1D) 5. 8S 26S
(ITS2) . 3
5.8 JITS1 ITS2 .
PCR s s
NN R
b
L4, ITS
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