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Analyses of Tremella aurantialba ( Tremellaceae) and Its Analog
Species Inferred from ITS Sequences

LIU Chun-Hui, QU We-Jing' , ZHANG Wen
( Shool of Life Sience, Eag China Normal Uniwversty, Shanghai 200062, China)

Abstract: rDNA ITS (ITS1 and ITS?) fragments of the baddiocarps, anamarph blastaspores and mycdia isolates fram
Tremdlla aurantialba were amplified by PCR and then were sequenced . The results showed that ITS fragment of basidio-
carps contained two bands with different number of bases: one wasidenticd with ITS sequences o the anamorph blastospare

isolates, and another was identica with ITS sequences of the mycelium isolates . Phylogenetic analyss based on ITS1 and
ITS2 squences indicated that the ananorph blagospore isolates is Trarella aurantialba and the mycdia isolates, the host
fungus of T. aurantialba, is Seeum hirsutum . Phylogenetic trees were constructed by usng sequences of T. aurantialba
and those o its andog species T. aurantia, T. encgphala and T. meenteica in GenBark . All the results reveded that
T. auantialba is an independent species, which is consistent with the morphological evidence .

Key words: Basidiocarps; Trandla; Stereum; ITS sequences; |dentity

( Trendla aurantialba Bandoni & Zang ) ( Tremdla enogohala Pers )
: ( , 1986),

1990 (Bandoni ad
( Stere- Zang, 1990)
um hirautum (Willd .) Fr ) : : :
(Bandoni and Zang, 1990) :

( Tremdla mesateica Rez . ,

F ) ( Tremdla aurantia Schw .. F) ( , 1985; , 2000)

: Author for correspondence; E-mail: wjgqu@bio.ecnu.edu.cn; Td: 021-62232019

: 2006- 05-18, 2006-10-12
(1970-) : , : E-mail: liuchunhui66@sochu.com



238 29
DNA (interna tran- FCR ITSL-5.8S rDNA-ITS2
scribed spacers, ITS) 18S 5.8S 18S rDNA 3 ITSL: 5-CGTAA-
(1TS1) 58S 285 ( 255) CAAGGTTTCOGTAGG3 ,  28S rDNA 5
(ITS2) ITS4: 5 -TCCTCCGCTTATTGATATGC-3 (50
’ uL): : 5x 10°° g, ITS1  1TS4 (2x 10°° nol /
( 1800bp 3200bp)  18SIDNA  28S
L) 1L, 10x PCR (pH 8.3) 5uL, dNTP (0.0L

(25S) rDNA ITS

(Hillis and Dixon, 1991; Gardes and
Bruns, 1993),

( , 2004;
, 2002) GenBank :
(T.aurantia T.enoghala T. meenterica) ITS
( AF444315 AF10474
AF444433 ), ( T. aurantialba) ITS
: GenBank
ITS :
BLAST : :
1
1.1
1.2
( Al)
PDA 7
Al12
2 (
), DNA, A13
A3 (
) A10 (
ACCC50676)
1.3 DNA
DNA ( , 1994)

1.4 rDNA ITS

mol L) 4puL, Taq
Marker, Tag

(5UpL) 0.25pL (
dNTP) |
50uL, 25l . 94
5min, 94 1min, 55 45s, 72 1 min, 0
, 12 5 min, 4 Agose
(Marker 100 1 200 bp) ,
( PCR ),
5 : FCR Al2 + A13
FCR

1.5 DNA
GenBank ( 2,
3) DNASar
Blastn : ITSL 1T
18S 28S rDNA 5.8S
PAUP 4.0b8 ITSL  ITS2
(partition hamogeneity tet) , P=0.9,
ITSL ITS2
V3.06 DNA
Criterion (AIC) K80
PAUP ML : 100
MEGA 2.1

Modeltest

, Akake Information

NJ ( neighbor

joining) MP (maximum parsimony) 1000

22% 16 21y m, ) )

; : 20 S0P m, 2 3
Mm, : , 8 13x 7 10
um; ;
2.2 ITS PCR
ITS1-5.85 1T PCR

, 2 3um



2 rDNA-ITS 239
A3 Al0 Al12 ITS1- sutum)
5.85I1TS2 PCR , A% T G% C%
600 bp Al3 ITS1- ITS1 C G, A T
5.85ITS2 PCR , , I TS2 T A, G
500 bp : C :
PCR
2.3 ITS ( T. meenterica)
: 6 ITS ( S. sanguinolentum)
5.85DNA , Al ITS1- 2.5 Kimura
5.85ITX Al3 Al2 : 467 4 Kimura2-paraneter 13  ITS
bp 548 bp, Al ITS Al3 Pairwise digances
Al2 ITS ITS1 + 1T ,
5.8S , ITS 5.8S IDNA CBS6965 0.026 - 0.03,
GC , 0.071 - 0.094,
1 0.727-0.741, ,
ITS G+C ,
, Al2 AFTOLID492 0.013 -
0.016, , 3
2.4 ITS GC ( S. sanguinolentum) 0.076 -
BLAST GenBank 0.086, :
: GenBank
2 3 2.6
GenBank BLAST 2 7 3 7
(T.auantia) ITSL ITS2 PAUP4. 0b8
: ( S. hir- : (gap)
1 ITS G+C
Tablel Lengths (bp) and G+ C% of ITS1 and ITS2 of strains
ITS1 ITS2 5.8SDNA Taal ITS
Materid Size bp G+C (%) Size bp G+C (%) Size bp G+C (%) Size bp G+ C (%)
Al 110 41.82 199 49.25 158 43.67 467 45.61
A13 110 41.82 199 49.25 158 43.67 467 45.61
A3 187 44.92 210 49.05 158 46.20 555 46.85
A10 187 44.92 210 49.05 158 46.20 555 46.85
A12 187 45.45 203 51.72 158 46.20 548 47.99
2 T.aurantialba GenBank ITS1 ITS2 GenBank
Table 2 Base compostion and accessions of ITS1, ITS2 from T. aurantialba and its andog species from GenBank
A (%) T (%) C (%) G (%) ACCESSION
Species ITSL ITS2 ITS1 ITS2 ITS1 ITS2 ITS1 ITS2 No. (GenBank)
T. aurantialba 29.09  20.60 29.09 30.15 24.55  25.63 17.27  23.62 DQ400104
T. aurantia CBS6965 27.27 21.11 29.09 30.65 24.55  25.13 18.18  23.12 AF444315(¢)
T. encephala CCX925 35.71 21.28 26.79  28.19 22.32  28.19 15.18 22.34 AF042404(©
T. encephala CC3897 35.71 20.74 27.68  28.72 21.43  27.66 15.18  22.87 AF042402(®)
T. mesenterica CBS6973 33.02 20.90 18.87  17.51 21.70  36.72 26.42  24.86 AF042448(¢)
T. mesenterica CBS6974 33.33 20.45 19.05  17.05 21.90 37.50 25.71  25.00 AF042443(¢)
T. miqospora BPI702328 29.09 20.60 29.09 31.16 24.55 25.63 17.27  22.61 AF042435(¢)

G

GenBank
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3 T. aurantialba S. hirsutum GenBank ITS1 ITS2 GenBank

Table 3 Base composition and accessons o ITS1, ITS2 from S. hirsutum ( goecific-hogt of T. aurantialba) and its analag spedes in GenBank

A (%) T (%) C (%) G (%) ACCESSION
Spedies ITS1 ITS2 ITS1 ITS2 ITS1 ITS2 ITS1 ITS2 No. (GenBank)
S. hirsutum A3 25.67  18.10 29.41  32.86 25.67  24.29 19.25  24.76 DQ400106
S. hirsutum A10 25.67  18.10 29.41  32.86 25.67 24.29 19.25  24.76 DQ400106
S. hirsutum A12 25.67 16.75 28.88  31.53 26.20 25.62 19.25  26.11 DQ404323
S. hirsutum AFTOL-1D492 25.67 16.75 29.41  31.53 25.67 25.62 19.25  26.11 AY 854063
S. sanguinolentum 24.88  17.41 26.37 30.85 27.36  26.37 21.39  25.37 AY089730(9
S. sanguinolentum WRCF-B12  24.88  17.41 26.37 31.34 27.36  25.87 21.39  25.37 AF218400(¢)
S. sanguinolentum olrim37 24.87 17.41 25.89 30.85 27.92  26.37 21.32  25.37 AY 6186709
G GenBank
4 ITS (Kimura 2-parameter)

Table 4 The genetic distances between paired species andyzed (Kimura 2-parameter) o ITS sequence variaiton

1 2 3 4 5 6 7
1 T. aurantialba Al —
2 T. aurantia CBS6965 0.030 —
3 T. miaogpora BPI702328 0.033 0.016 —
4 T. mesenterica CBS6974 0.682 0.688 0.724 —
5 T. mesanterica CBS6973 0.667 0.673 0.708 0.004 —
6 T. encegphala CCX25 0.078 0.071 0.082 0.805 0.800 —
7 T. encephala CCIB97 0.082 0.075 0.086 0.779 0.774 0.010 —
—— I, auraeiin CHRS6Y05 —— 5, himswium A12
78 T
- e [, muicrnspora BPITO2328 — &, hirsuium A3
= 1M}
1, murantiolba Al3 — 5. hirswtum AFTOLID4S2
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— . -:*llr'r-|||.|.'.:r||.1 (KWL 5, hirswtum A10
Gy
——— T\ encephala CUJ925 " 3. sunguinolentum
1o
e | mrppsprileriee L HS0YT 3 — & ":r"!'-r"";"'r"r"""rr"rl' ':1|I'il11_1-?
1M
i, sareuinole WHCF-BI12
T mesenlerics CES69T4 =, sanguincslentum WHRUF-RBI
1 ITS MP 2 ITS MP
Fig. 1 Strict consensus tree of Tremella aurantialba and its andog Fig . 2 Strict consensus tree of host Stereum hirsutum deduced from
Fecies deduced from ITSL + ITS2 sequence daa . Bootstrap values ITSL + ITS2 sequence daa . Bootstrap values (% of 100 replicaes)
(% of 100 replicaes) are cdculaed by maximum parsmony are calculated by maximum parsmony methad, Cl =0.9737,
method, Cl =0.9744, RI=0.9722, RC=0.9473 RI =0.9808, RC=0. 955
(missing) : : MP : :
( 1 2), 156 38 ITSL+ ITS2
(NJ) (ML) (Flegel, 1981),
( MP) ) H ]
Bootstrap 1000 >50% (Wong

1 , : 1985),
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