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Table 1. Strains and plasmids

Strains and Plasmids Characteristics Sources

Strains

Candida parapsilosis Source of scrll gene This lab

Escherichia coli JM109 Host of T-scrll This study

Saccharomyees cerevisiae AN120 Host of waS424—TEFpr—s(‘rH, MAT:a/MATa AI?G4/arg4—Nsip1 his3ASK‘/hi53ASK ho:: LYS2/ This study
ho::LYS2 leu2/leu2 lys2/lys2 RME1/rmel : : LEU2 trpl: :hisG/trpl : : hisG ura3 /ura3

Plasmids

pMD19-T "Amp", 2692 bp TaKaRa

T-scrll 0. 84 kb DNA fragment with scrll gene in pMD19-T, 4.1 kb This study

pRS424-TEF ]Ampr, 5800 bp This lab

pRS424 -TEFpr-scrll 0. 84 kb DNA fragment with scrll gene in pRS424-TEFpr, 6.4 kb This study

' Amp" <100 mg/L.

1.1.2 FEiL 5 :PCR BT A7) T4 DNA Ligase-
BRI 9 VI Xho TR Pse 10T K& (%) LW
PR 28 ) o p 2 B 77 &5 09 7 Omega Bio-Tek, PCR
e A A R R & LR IRl IR ) & B T Bioer
Technology Co. Lid. ,2-2 57K L Wiy T TCI(_Lig)
Ao T R JE A R 22 w5 4 g NADPH I8 T~ Jb 50 &
KERBAWRAF, 514 TAY TR (L) &
A BRA A A R LR o Hr 4l

1.1.3  s53:E: (1) B R 9738 (YPD, g/L) : 2
B 20, 2 BEFF 10, & (18 20, pH7. 0; (2) LB i 8% 77
5 (g/L) - B2 AR 10, B BEE 5, 8 AR 10, pHT. 2;
LB ] 44 %5 77 & 78 0 44 55 7% 6 10 B A b n 3015 6
20 g/1L; LB A4 R[] 44 B 7% B A HT A N N 2R 5 %
B ZUE 100 mg/L; (3) SD-Trp i % P4 (g/L) :
IR T KR AW 10, 4 %5 HE 20, YNB 20, £ A5 By
20; (4) YPACE i k5 37 5 (g/L) : B R 9 20, i RE 7T

10, 82 IR 20 ; 7 f 4 15 75 5 IS R 41 20 g/ L.
1.2 F F4H DNA F1 R Hi B2 B

C. parapsilosis 5 [F 41 32 I 2 % F it e 1 4R
T 735 o TR 3 B R 70 0 il BH 15 1 v
(==
1.3 P& serll EHF

PA serll ¢ 51 4 54, T b DNAMAN #4445 i
i F CF &I 2 % B U1 A7 &) : SCR _F: 57—
TGCACTGCAGATGCACCACCACCACCACCACGGCG
AAATCGAATCTTATTGCA3~ (Pst 1) ; SCR _R:5"-
CCGCTCGAGCTATGGACAAGTGT3” (Xho 1) o LLIE
SV M 22 T R I TR N BEAR, PCR T 3 serll, 4% 1
27:98 °C 1 min;98 °C 30 5,58 °C 30 5,72 °C 1 min,
30 RAGHA ;72 °C 10 min. PCR P= 4 25 5 5] i 46 4k,
Jii» 5 pMDI9-T 7£ 16 °C F 4% 5 h, M8 7 W ¥ 4k
KW A B (Escherichia coli) JM109 & 52 25 41 Jfd , ¥3 A5
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pL,50% PEG 80 pL) B iyF @A, fn N 1.5 pL &4
Jii ki pRS424 -TEFpr-scrll; 45 C ¥& ¥ 30 min J5 ¥R i
SD-Trp B » 47 K H 50181 7% )5 BEECRL B 9% L YPD i
s TR IR

YPD W ARR; JE IR 92 2 0Dy, = 1.0 I, LU 1%
HMEHSESE 1L YPACE WA R 35 3, T
30 °C,200 r/min 5537 24 ho TG B0 B A4, 25 B B
FRILJE P R R S T B A, g B IR 2 -3 dL B
Ko f R B o B0 WO SR WA S HE 2> & PBS 48 1 i
(pH6. 0) & & 14, 71 37 °C JH 2Lk B Lyticase b 3
VAT P FH R 75 40 A A 0B e A S B B A 2
90% LA b+ 4b T BORASEI Ao B0 iR FR 1 OF
M ek 2 IR Ja T D et o
1.6 RIFFRIER KR K EH =48 )

78 1 mL IR 4k 22 v (pHS. 5) 5 il N 6 mg
[ 2 2K £ T R 45 BE R 5 1) 4§ NADPH, 0. 1 g
(10% , W/V) [0 F, T 35 °C,200 r/min F g [
5he BOOH I 2 AR LR £ WA )
BB 2 wOL A HLIE S BN FE S FE A2
HPLC 43 A1 » 4 45 b5 4 1th 2 S e T AR o1 550 7 9 1) e
S e S s [T R EI DR S - I N
A JT0ORE 1) TR B RE AN120, T 43 BT R 2 A R
F R RE 7 35 e ) B N A4 2/ 3R AT 2R ) % A, VB A £
Xf LA

1.7 EHAFHRERNEBEESREREM

U 1.6 o BT C I s N A R S AEAS [ (20 -
80 C) NHAT AW He Ak, ]l N85 W J5 A 1.6 BT ik k&b
FFE S AT R

I3 AE 1 mL 2% pPi (pH6.0) Hfim A 0.1 g i
T BT AR (20 -80 °C) F#%E 1 h, .05 F
s A 1.6 Pk Bl s A& &R 7E 20 °C, pH6. 0 4%
PR AT D A R
1.8 FJHBFHIRERN pH S pHIZEM

w16 BTl ) NAR &R, R B 40 °C, 7R AN
[ pH 2 rh i (pHS. 0 = 9. 0) th 347 AW a4k, | N
G5OGS [ 1.6 BTk Ak FRRE AT RS DU

3 AEANTH pH g2 v (pH5.0 - 9.0) 1 in A
0.1 gffl ¥, & T4 CHETF 24 h, L7 EEG,
1.6 Jrik e il 52 VA& &, £E 20 °C, pH6. 0 55 1 i
T HE A N
1.9 FJEMBMFHZ AR ERE

1.6 BT IR IS 2 Ak & (pH6.0) 5 F 30 °C .
200 r/min N/ 4 h J5[A] 1. 6 JF ik 4b BERE i OF 2B 47
Rl o B0 A5 2 ) PiE H ddH,0 PEv 2 IKEE L
—&, B 10 K.

2 Hif

2.1 BHERWNHERBFIES

DA V- 1 Al 22 9 BE 2 DX 2 O B4R, SCR_F FiI
SCR_R AN 5|4, @it PCR ¥ 1 scrll, = ) £ i IR UK
it J5 55 pMD19-T M £z, # g T-scrll. K¢ T-scrll
pRS424-TEFpr 43 jj) ik AT XA D) 4k B, Ji (5] e )5 1
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F )5k pRS424-TEFprserll. & 41 i ki 4 I g 7=
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1. FEBFR A (1000 x)

Figure 1. Microscopy images of ascospore (1000 x ) .

B W = (S) SR HE 4 W TR RN IR IR
B B A N I 0] 70 386 s 7= 4 (S) SR 2 —
PRARB LS h TP B P O
AERNIG 53 98.7% e.e. F191.2% o 1 B 2E
RS TR 220K S LT B A fE AL i 1, R
WY H b T R I B AR T TR T Rk

100 - 100

80 A 4 80
o
v
< 60 160 ¢
g 3
= i a0 5=
E 40 o 40
g’- —&_ RO

20 4 —=WY 139

- WO
0 Attt = et ()
2 3 4 5 6 7 8 9 10
t/'h

B 2. EEMTF ARG R T A2 i 2k

Figure 2. Asymmetric bioreduction of 2-hydroxyacetophenone by
recombinant spores. RY: Yield of (S) - -phenyld,2-ethanediol by
recombinant spores; RO: Optical purity of (S)--phenyld, 2-
ethanediol by recombinant spores; WY : Yield of (S) - -phenyld,2-
ethanediol by wild type spores; WO: Optical purity of (S) -4 -phenyl-
1,2-ethanediol by wild type spores.
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Figure 3. Effects of temperature on biotransformation by
recombinant spores. RY: Yield of (S)-d-phenyld, 2—

ethanediol by recombinant spores; RO: Optical purity of (S) -
1-phenyld , 2-ethanediol by recombinant spores.
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Figure 4. Effects of pH on biotransformation by recombinant
spores. RY: Yield of (S)--phenyld, 2-ethanediol by
recombinant spores; RO: Optical purity of (S) - -phenyld,2-

ethanediol by recombinant spores.
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Figure 5. The stability of recombinant spores at different temperatures
(A) and pH values (B) . RY: Yield of (S) 4 phenyld ,2-ethanediol
by recombinant spores; RO: Optical purity of (S) - -phenyld,2-

ethanediol by recombinant spores.
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Figure 6. Biotransformation  performance of recombinant

sporesin multi-batches. RY: Yield of (S)-phenyld, 2-
ethanediol by recombinant spores; RO: Optical purity of (S) -

1-phenyld ,2-ethanediol by recombinant spores.
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Expression and functions of (S) -carbonyl reductase II in
Saccharomyces cerevisiaes pores

Hongbo Liang, Rongzhen Zhang , Yan Xu, Xiaotian Zhou, Jiawei Jiang, Yaohui Li,
Xiaodong Gao, Nakanishi Hideki

School of Bioengineering, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] To realize efficient biotransformation of (S) 4 -phenyld, 2-ethanediol by recombinant (S) -
carbonyl reductase 11, we expressed (S) -carbonyl reductase II from Candida parapsilosis CCTCC M203011 and embedded
it in the spores of Saccharomyces cerevisiae AN120. [Methods] (S) —carbonyl reductase II gene was cloned from C.

parapsilosis genome and expressed in S. cerevistiae AN120 by PCR amplification. When cultured with potassium acetate as
the sole carbon source, the yeast spores were produced, and embedded the recombinant (S) -carbonyl reductase II. Using
10% W /V spores as biocatalysts, 6 g/L 2-hydroxyacetophenone as substrate, the biotransformation was carried out and
the optical purity and yield of products were analyzed by HPLC. During the biotransformation of 2-hydroxyacetophenone to
(S) 4 phenyld ,2-ethanediol, the optimal temperature and pH, stability and reusability of the recombinant spores were
determined. [Results] The recombinant yeast spores showed excellent performance to give ( S) - -phenyld, 2-
ethanediolwith a high optical purity of 99.3% and a high yield of 99.0% at the optimal temperature (40 °C) and pH
(6.0) . Compared with the recombinant Escherichia coli, the spores improved the yield of (S) - -phenyld,2-ethanediol
from 89.7% 10 99.0% , and shortened the biotransformation duration from 48 h to 4 h. After being reused for 10 times,

the recombinant spores biotransformed (S) 4 -phenyl ,2-ethanediol with a stable optical purity of about 99% and a yield
over 85% . [Conclusion] The heterologous expression of oxidoreductases was first realized in yeast spores, which laid a
solid foundation for efficient preparation of chiralcompounds.

Keywords: (S) —carbonyl reductase II, Saccharomyces cerevisiae spore, protein expression, asymmetric transformation,

(S) 4 phenyld ,2-ethanediol
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