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1 E: AR RCEAEAREK RS, A 145 RARETWHALTH, REF—HRER SR F
P BEEE AR YS6-2, F895 Rt ARIE R R LEA A AR(S)-1-FR K TBE. £ THIRE A 70 mmol/L B,
AN YA AL F IR 26.8%, FA(S)-1-3K I LEE GG RT B ARiT B H 98.8%. A THAF. A4
fL4F4E. 18S rDNA #= 26S rDNA D1/D2 R 3R #9547 & B, YS6-2 Ik LB (Rhodotorula muci-
laginosa).
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Abstract: Yeast strain YS6-2 with high stereoselectivity was screened from 145 strains when the asymmet-
ric reduction of acetophenone to (S)-1-phenethylalcohol was chosen as the model reaction. With the concen-
tration of acetophenone at 70 mmol/L, YS6-2 yielded (S)-alcohol at 26.8% conversion and enantiomeric ex-
cess reached up to 98.8%. Based on the analysis of 18S rDNA and 26S rDNA D1/D2 domain sequence,
along with its general morphology, physiological and biochemical characteristics, YS6-2 was identified as

Rhodotorula mucilaginosa.
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3 4
R- Bl g [],

(5]

b
N |
(Saccharomyces cerevisiae)™",

(Rhodotorula mucilaginosa)

, 60~90
[8,9]
18S rDNA
;265 rDNA DI1/D2
[10]
(S)-1- YS6-2,

18S rDNA 26S
rDNA D1/D2

1 Mel5
1.1 T#EkIE

1.2 i FIFne R
(Acetophenone, ACP)
, 5 (8)-1- (R)-1-
Sigma-Aldrich, ChiraSelect, = 99.0% (sum of en-
antiomers, GC);
1.3 EHFE
YPD 20 g,

5g, 15 g, 1000 mL, pH
, 75 kPa 20 min
1.4 EMREYTHIE
YPD , 30°C 2d,
1.5 EikESR
151 #FIEF:  30°C 3d~5d ,
20 mL YPD ,
30°C 170 r/min 24 h
152 AFEEF: 24 h . 2%
50 mL YPD , 30°C
170 r/min 48 h 4°C 6000 r/min

10 min,

1.6 E[RRL

0.1 mol/L (pH
6.6) 2 25 mL ,
ACP 70 mmol/L, 2% (W/V)
, 30°C, 170 r/min 24 h
1.7 =S HAE
, (1:1, V/1),
MgSO, GC GC-960

, HP Chiral 10% B-Cyclodextrin
(30 m><0.32 mm><0.25 pm); ,
FID 220°C
1:100; 0.1 uL

(Conversion)

120°C  220°C;

(e.e. value)

Conversion (%) = Cpga/ Cy><100% (D)
e.e. value (%) = (Cs—Cgr) / (Cst+Cr)><100% (2)
s CO 5 CPEA
, Cs Cr (S) (R)

1.8 EMEE
1.8.1 FEASFMMAEIRE (L4FE:
[11]

1.8.2 EHEFHDNARE:

(2l DNA
1.8.3 18S rDNAFA 26S rDNA D1/D2 XiF HIPCRY™
1. 18S rDNA PCR 131 NSl
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(5'-GTAGTCATATGCTTGTCTC-3") NS8 (5'-TCCG
CAGGTTCACCTACGGA-3") PCR (50 uL)
10<PCR , 5.0 pL; Mg*" (5 mmol/L), 3.0 pL;
dNTP( 2.5 mmol/L), 4.0 uL; (10 pmol/L)
1.0 uL; Tag DNA 0.5 uL; DNA 2.0 uL;

33.5 uL 94°C 10 min; 94°C
1.0 min, 55°C 1.0 min, 72°C 2.0 min, 35 ; 72°C
10 min PCR 1%

26S rDNA D1/D2 PCR
U4 NL1 (5'-GCATATCAATAAGCGGAGGAAA
AG-3')  NL4 (5'-GGTCCGTGTTTCAAGACGG-
3" 94°C 30's, 50°C 30's, 72°C 1.0 min 35
, 18S rDNA PCR

1.84 FHRESFIINE:
Tiangen
pMD18-T ,

PCR

E. coli DH5aq,

>

1.8.5 FINMAMAFERME:
18S rDNA  26S rDNA D1/D2 s
GenBank

Blast

) 18S
26S tDNA D1/D2 \
Clustal X1.83 ,
MEGA3.1
, Bootstrap

rDNA

(Neighbor-Joining)
1000

2 HRE5

2.1 EMHEIE
ACP (70 mmol/L) ,

145 , 12
1- 11
(S)-1- 1 (R)-1- (
1) YS6-2 ,
26.8%, (S)-1-
98.8% : YS6-2

2.2 FEASFEIRLE L4SE

YS6-2 YPD 1d~2d

http://journals.im.ac.cn/wswxtbcn

(30°C) ,

3 d~7d (30°C) ,

x1 AHREREE B S T4 R
Table 1

Strains screened for asymmetric reduction of
acetophenone

Strains Conversion (%) e.e. value (%)  Conformation
YM6-2 8.4 94.6 S
YM6-3 21.3 98.5

YMe6-4 19.0 98.7 S
YM6-7 21.4 98.7 S
YM6-8 16.9 98.7 S
YMS-2 21.5 98.6 S
YS5-1 22.0 98.9 S
YS6-2 26.8 98.8 S
YN4-1 11.5 98.2 S
YQ2-1 6.6 99.6 S
YL1-3 3.2 99.6 S
Y11-3 2.5 94.5 R

Bl 1 YPDEFEL YS6-2 EERS
Fig. 1 Colonies of YS6-2 on the YPD medium

, YS6-2
(Rhodotorula mucilagi-

( 2)

nosa)
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%2 EAK YS6-2 B IR LAFIE 2.3 18S rDNA [F5I5 4
Table 2 The physiological characteristic of strain YS6-2 PCR , YS6-2 18S
rDNA .
Characteristics Results Blast GenBank DNA
D- (D-xylose) 4
(Maltose) + ’ ( 2)
L) _ , YS6-2 R. mucilaginosa NCYC 637
(Melezitose) + (X84326) . 99.44% (1767/
D- (@Rl - 1777), YS6-2 188
Riiz) - rDNA 1775 bp,  GenBank
(Ethylamine) 4
(Cadaverine) = EU380239
(w/o Biotin) - 2.4 26S rDNA D1/D2 Xigi[F5 54
(w/o PABA) + PCR R YS6-2 26S rDNA
0.1% (0.1% Cycloheximide) = D1/D2 , Blast
(Starch formation) = GenBank DNA ’
25°C (25°C Growth) 4
30°C (30°C Growth) + ( 3) » Y56-2
37°C (37°C Growth) _ R. mucilaginosa CBS 8383 (AF189959) s
(Filamentous Growth) = 100.00% (600/600),
(Pseudomycelium) - YS6-2 268 rDNA D1/D2
Balli _
(Ballistospores) 613 bp, GenBank
L+ 5=
EU380240

Note: +: Positive; —: Negative

9 Rhodotorula graminis NCYC 5027 (X83827)
Rhodosporidium babjevae JCM 9279" (AB073270)

Rhodotorula glutinis MUCL 302537 (X69853)

Rhodosporidium kratochvilovae JCM 81717 (AB073273)

Rhodosporidium diobovatum JCM 37877 (AB073271)

Rhodosporidium toruloides 1AM 13469" (D12806)
Rhodosporidium sphaerocarpum JCM 82027 (AB073275)

100 % i:Rhodotorula mucilaginosa NCYC 63" (X84326)
65 YS6-2 (EU380239)

Sporidiobolus ruineniae JCM 1839" (AB021696)

99 _'_— Rhodosporidium lusitaniae JCM 85477 (AB073274)
55 Rhodosporidium azoricum JCM 11251 (AB073269)
Leucosporidium scottii CBS 614" (AY707092)

1()40,7 Sporidiobolus johnsonii JCM 5296" (AB021672)
Sporidiobolus salmonicolor JCM 18417 (AB021697)

| | 84 — Sporidiobolus pararoseus JCM 5350" (AB021694)
I 1
0.002 100 L Sporobolomyces roseus MUCL 3025 17 (X60181)

2 £ 18S rDNA F5IF1 Neighbor-Joining S5 B R % % &
Fig. 2 Phylogenetic tree drawn from Neighbor-Joining analysis based on 18S rDNA sequence alignment
: Bootstrap (>50%); T:

Note: The numbers on the tree: Bootstrap values greater than 50%; T: The type strain
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701~ Rhodotorula glutinis CBS 20" (AF070430)

1008 Rhodotorula graminis CBS 2826" (AF070431)
Rhodosporidium babjevae CBS 7808" (AF070420)

Rhodosporidium paludigenum CBS 6566" (AF363640)
Rhodotorula araucariae CBS 60317 (AF070427)
Rhodosporidium kratochvilovae CBS 7436" (AF071436)
Rhodosporidium toruloides KCTC 7134" (AF207884)
—— Rhodosporidium sphaerocarpum CBS 5941 (AF189919)

88

Rhodotorula dairenensis CBS 4406" (AF070429)

99
96 | | Sporobolomyces alborubescens KCTC 7792" (AF207886)

97 | |[Rhodotorula mucilaginosa CBS 8383 (AF189959)
77 ' YS6-2 (EU380240)

' Sporidiobolus ruineniae CBS 5624" (AF387129)

Rhodotorula bogoriensis CBS 41017 (AF189923)

Sporidiobolus johnsonii CBS 54707 (AF070435)

99

—
0.01

Sporidiobolus pararoseus CBS 491" (AF189977)

3 £TF 26S rDNA D1/D2 X385 %I F1 Neighbor-Joining S510E B R % % &

Fig.3 Phylogenetic tree drawn from Neighbor-Joining analysis based on 26S rDNA D1/D2 domain sequence alignment
: Bootstrap (>50%); T:

Note: The numbers on the tree: Bootstrap values greater than 50%; T: The type strain

, (S)-1- , 0.13 mmol/g
18S rDNA  26S rDNA D1/D2 : (99.5% e.e. ) ,
YS6-2 (R. mucilagi- YS6-2 (S)-1-
nosa) : 18S ) )
rDNA 26S rDNA D1/D2 0.41 mmol/g (99.9% c.c. )( )
99.66%  100.00% Fell ,
26S rDNA D1/D2
1% , )
YS6-2 (Rhodotorula mucilaginosa) ,
3 \\ > >
Wi ’ DNA ’
YS6-2 )
Nakamura !¢ YS6-2

(S)-1-
s 0.38 mmol/g (
/ ), e.c. 85%
(S)-1-

0.33 mmol/g (99%

ee. ) Ni US
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