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2-FR R S BTG VR, 1L 5 g/L 2- IR
il 43 (S)-H 2 — Bt 8 48 hl°),

AR I RE AT X S B TP a5 BRI T AL
A H T o 12N B B S IR
JhlG NAD(PYH)SF M2, AXFRTFHEAEI A
AN o Zhang 25 2% SCRIT #l GDH Fi 4 ik H.
BRI DL 2-FR 5K R L) D-AH % B
RV U(S)-A 2 B, ARSZ2 )N Bacillus
sp. YX-1 H s By i 126 3] 4 25 B I = B (GDH), 7] A
FHCXF A 1) S A0 0 T Tl AR 2R

i 5% K ok Ui T oF 18 R 22 B B (Candida
parapsilosis) CCTCC M203011 HY(S)-55 ik Ji il
II(SCRID' | #fi B ZE M 1 (Bacillus sp.) YX-1 i
25 0 8 & W 95 A8 & A258F/GDHI I HL G K 75
(Trichoderma reesei) Rut C-30 A B (XYN2)!
3 ANEETE E. coli BL21(DE3) W A 7Rl& ik, M
LT 3 b g I R A B A B B S 3h T i
T, ARG FRIB WA, TS AR LA,
FRUE L E (SR ZEE(E 1), RSB
FBRME A BRI S I oA G A . RS T
PR Ab A I 350 % 85 S

XYN2 gt
H
HOW “IoH O OH
OH D-xylose
Xylan
OH OH
HO
O OH

D-xylonic acid

1 AR
1.1 ME

111 BEBRGRER: R 1 ARl R AR
FBTRL

112 FZEREF LR : Primerstar . T4 DNA
Ligase . BR il A% R N VI BamH 1 1 Sac 1, IPTG
YW F TaKaRa ‘WA FRA A o BUki$E BRG] & .
2l Ak it 7] 8 AR 1 IBOA ) €50 T OMEGA
BIO-TEK., DNA Marker 1T KAR A LR A FR
Awlo I IR S MER A RECA IR A G
WMo 2-FFILIR LT . (R)FI(S)-K L —BEWF TCI
(HA)YAT], KRBT TaKaRa WA BRAF,
i NADP(H)W T b Fok 5 4 w), Hagr i1y
R E ek, BEAR U H 22 E Thermo 23 ;

FE PR VCXT50 1 H 35 E Sonic 24 ;

AKTA avant 25 & [ 4lifb AR &5 1 25 A2 s
W HEE GE Al 8L Mmoo A% Ult
Mate U-3000 W H 3 B #4224 w), AT AL
Chiralcel OB-H (4.6 mmx250 mm)i#J H H 4% Daicel

2.

OH
OH NADPH ©)\’
2-HAP
A258H{GDH SORII
H
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Figure 1.

The biosynthetic pathway of (S)-PED with xylan as co-substrate.
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® 1. EHRFIRHR
Table 1. Strains and plasmids
Strains and plasmids Characteristics Source
Strains
E. coli IM109 Host for cloning target gene Invitrogen
E. coli BL21(DE3) Host for target gene expression Invitrogen
E. coli/pET-SCRII E. coli BL21(DE3) harboring pET-SCRIIL This lab
E. coli/pET-A258F/GDH E. coli BL21(DE3) harboring pET-A258F/GDH This lab
E. coli/pET-XYN2 E. coli BL21(DE3) harboring pET-XYN2 This study
Plasmids
pMD19-T Plasmid for target gene cloning Invitrogen
pET-28a Plasmid for target gene expression Invitrogen
pET-SCRII pET-28a containing SCRII This lab
pET-A258F/GDH pET-28a containing A258F/GDH This lab
pET-XYN2 pET-28a containing XYN2 This study

1.2 FlE3R05 TUR A E 4 B AR

43 W LA SCRII (GenBank ID:GQ411433) .
A258F/GDH (CP009748.1 VAT XYN2 (U24191)%:H
FEHI AR , i DNAMAN #4535 1 11(3 2).
JH4#% SCRII, A258F/GDH 1k MA F (HESINF
[ B 7 3 AN BE R 2 [8]4 A (GGGGS)JF 41 >k S 30 il
Gk, W E colilpET-SCRII-A258F-XYN2 F
E. coli/pET-A258F-SCRII-XYN2 Wik 3 >l
FIREH R EE R Bl 2R8I R 20 e
B, alifh g b) fa, 8 H ik 4 3 Rk A
pET-28a I, 21t DNA M FFIRIE, K15 41 ik
E. coli/pET-SCRII-A258F-XYN2 Hl E. coli/pET-
A258F-SCRII-XYN2,

1.3 HEkRRE 541t

LB }i7R3k: BEA 10 gL, FBEEEHEEY)
5g/L, NaCl10 g/L, pH 7.0, FEAREIRELTRIN 2%
BER . K EHAFE E colilpET-SCRII-A258F-
XYN2 fl E. coli/pET-A258F-SCRII-XYN2 2 F}1 5]
A 50 pg/mL RAPFER M LB AR, T

actamicro@im.ac.cn

37 °C. 200 r/min #RHHiFF 8 h ), 43 1 L 4%
ARG IR I, KiFRE ODgoo M 0.6-0.8, [IKE
FRFEHR LALLM EE A 0.1 mmol/L () IPTG, F 25 °C
Wi 14 hJm, WOHETRIR . TRTVR ANt 2888 75 U
Bl 0 O I BV WRVE D oRLEE W, IR T
SDS-PAGE Zr#1, il HAREE ARk, 43 BIFR
B 10 g {2 FAK E. coli/pET-SCRII-A258F-XYN2 i1
E. coli/pET-A258F-SCRII-XYN2, & % T 0.1 mol/L
Tris-HCI (pH 8.0)4, F oK H R 75 i i 2 it (T4
1's, [EIB% 3 s, TTFERTE] 20 min), 4 °C &M4F,
12000xg #i.L> 40 min, UCEE FIEHAE A HLBHR .
FIFHER B T R MUZ A X G 8 kAT alifh . 4l
Tt i U SR S P Bl I
1.4 JgIE SR 2

SCRII &M A J5 40 < S AARUA 100 pL,
Ay AL A E J 0.1 mol/L ) PBS (pH 6.0).
0.5 mmol/L ) NADPH F1 5.0 mmol/L 2-}33F Z,
M, 35 °C {2 min, JIAZE & SERHA S - tH 4
i 340 nm AEWOGAH AR
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F2. MWEMSRIAKRRAFTNSY

Table 2. Primers used in construction of fusion expression system

Primers Sequences (5'—3)

S-G-2-F GGATCCATGGGCGAAATCGAATCTTATTGCAA (BamH 1)

S-G-2-R TAAATCCGGATACATAGAGCCACCACCGCCTGGACAAGTGTAACCACCATC
G-2-F GGTTACACTTGTCCAGGCGGTGGTGGCTCTATGTATCCGGATTTAAAAGG
G-2-R TGGTCTGCATAGAGCCACCACCGCCACCGCGGCCAAACTGG

2-F TGGCCGCGGTGGCGGTGGTGGCTCTATGCAGACCATCCAGCCGGG

2-R GAGCTCGCTCACGGTAATGCTGG (Sac I)

G-S-2-F GGATCCATGTATCCGGATTTAAAAGG (BamH 1)

G-S-2-R TTCGATTTCGCCCATAGAGCCACCACCGCCACCGCGGCCAAACTGG

S-2-F CAGTTTGGCCGCGGTGGCGGTGGTGGCTCTATGGGCGAAATCGAATCTTA
S-2-R TGGTCTGCATAGAGCCACCACCGCCTGGACAAGTGTAACCACCATC

2-f TGGACAAGTGGGCGGTGGTGGCTCTATGCAGACCATCCAGCCGGG

The sequence of GGGGS linker is bold; the restriction endonuclease sites are underlined.

BRI 78 SChy s ARSI E 254 F, o eh
HEAE A 1 pmol f9 NADP* Y il i S — ANl
BAA

A258F/GDH il % W 2 J7 5 . S S AR AR
100 uL, Z35lhn AZHk 4 0.1 mol/L ¥ Tris-HCI
(pH 8.0). 2.0 mmol/L #J NADP" % 0.1 mol/L FJ D-
A, 35 °C R 2 min, JIAE B AEEHA G T 1A
14 340 nm AL SEIE AL

BTG 058 R . AERE I 254, B04h
AL A A 1 pmol B9 NADPH A9 i 2 X — il
X DA

T A & i 5 SR Bradford vEMY, IR

& BSA MFRIESN .
05 5 A R R . TS (U)=EWxVx10%/
(6220%0.3)

H:rp EW: 1 min N 340 nm AbWE YGRS G721k 5
V. W EARF(mL); 6220 FERIEERE
[L/(molxem)]; 0.3: JGFEFEES (cm).

XYN2 i W 7 J5 i : >R Bailey 55 iR Y
I, DL 1%B AR BB (Sigma) MY, TE 50 °C
ST E K BRI P IR R A Tl

0.1mL, fiIlA 1%B AR 0.9 mL, # T 50 °C
KIEA-IE 5 min, A 2 mL DNS Tl ks i@
5 min, FIARKEAGE, MAZEBKERE
25 mL, {52 540 nm ARG REE, I E A JFURE
WL

BTG ) BN SR s BR3P K e A SR A
1 pmol AME BT 75 S (1 i 1L 78 S — TG B
1.5 ARXEHRIE S B B A

EHRFEIE E. coli/pET-SCRII-A258F-XYN2 i
E. coli/pET-A258F-SCRII-XYN2 F 37 °C 444 F 5%
3% 8 h, MIALMKEE 0.1 mmol/L IPTG ¥EFTHES,
ARZEREFR 14 h 5 R B ORI I TRATE 4 °C
FUEN, FHAFRER K BRI A1 3 1, FRH0.1 g 1B
AR AL N . 76 1 mL i, A
0.1 g HAFIK. 6 mg ) 2-FILKZ A 6 mg A
BB, F 35°C, 200 r/min R0 24 he .08 E
HR N 2 mL PR Bg AL ZEBUK % HPLC
SN, TREIAH: IE Okt RN EE=9:1; A
0.5 mL/min; A 25 °C; AR KA LEAMG:
MEE(VWD), KA 215 nm. AR 0 AT
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B )(S)- A & R G A E S % St ol i
AR (R=S)/(R+S)x100%; i3k HPLC
R e TET AR, 1) FH T A AS [ A 2 ) A ol e 5
AR U, SR JE A 2 gl B A A T 1
1.6 IREM pH X ZERLERBMEATELES)-HE
L _BEHI R

FA PRI 2-F2 5L 2T 1 o 3 Ik B 1
T A BIEHEAE 20-60 °C F 200 r/min J2 1, 5
FEHI(S)-TR £ —BER GF Al TR i e S
I I

Z il & FRIRMEIL AL (S)- 2R & B dscid pH
O S . AE el R AR, G v A i R
0.1 mol/L AT IR-Fr B IR 4N ZZ 1l (pH 4.0-6.0);
0.1 mol/L MWEMRE — ¥ -Wfe — 2 41 2% v (pH
6.0-7.5);0.1 mol/L ¥ Tris-HC1 2%t (pH 7.5-9.0)
W, THETES pH 55T 7 WI(S)-4 & Rt
ZEREA A, BE N S pH.
1.7 Y 55 BRY Z H B XA S)- R L
B 5

TR B 0 LU I AE 5:1 3] 1:5 Z fh) . H:
W 2-BRIEIE A 6 g/L, KRBT 1.2, 2.0,
3.0, 6.0, 18.0, 30.0 g/L. W 1EHRE pH FlfiE
WL BE S T AT, TR H(S)-FR & —BERDL 4l
JERI=

2 HRFAH

2.1 EHREKRNHE

P pET28a-SCRII. pET28a-A258F/GDH #l
pET28a-XYN2 Mt , if i & & L fifi PCR #17
Poyh, 45 H AR SCRII-A258F-XYN2 FlI

actamicro@im.ac.cn

A258F-SCRII-XYN2 (& 2), Zid 1%3 RS AL
HLVK AT H: DNA R BeR/NR 2.3 kb, i
pMDI19-T, 4 BamH 1 il Sac 1 WE§VI 5, & A
pET28a KAy BamH 1-Sac 1 Y 5 AH XTI 547
B HEH R & Y E RN E. coli
IM109(DE3)f#) Az 254 A , Pk HCAa 7 e $ BUTRr
22 I FE K GIE L MR 45 R WKk K [H SCRIL-
A258F-XYN2 Fl A258F-SCRII-XYN 4 7 [ 5| 3
KB |, RIS E TR pET28a-SCRII-A258F-
XYN2 #l pET28a- A258F-SCRII-XYN2,

22 EARKRLSAL

EHREIE E. coli/pET-SCRII-A258F-XYN2 il
E. coli/pET-A258F-SCRII-XYN2 £33 #1 IPTG
VB Ja TR A A i 25 P R R S Y R R A
SDS-PAGE #&illl, fili-& ik F7E KA i b A
MRk 447, K/h 83 kDa Z£47(El 355 2. 3
VKi), 5 3 FhE A EE N SRR, R
FlG L[ SCRII-A258F-XYN2 F1 A258F-SCRII-
XYN2 ERGFFE BRI ERIL . FEE AT 2L
BN —5W WA E A RE W, K/ 30kDa,
X RUIBRELG R IBAL, BE 3 iR SCRII B
A258F/GDH ik i 5, 7 AR SRk, 7 RS
MR AN NGRS AR A 0 O vk R
N Uity A 6xHistine B34 W BRR UEA T4l ik (& 3
% 4. 5 UKiH), JRHEATIE RS, FH T mEE
JET I E o
2.3 EHHERERE N E

FeRE 1S thpy s, il T A R 3 R
MBS, Z5RWK 3 PR, EEMAFEK E. colil
pET-SCRII-A258F-XYN2 H1, SCRII, A258F/GDH
A XYN2 50508 4.58, 3.71, 188.49 U/mg, MifE
EHF K E. coli/pET-A258F-SCRII-XYN2 1 3 F
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| l l

T7 ter ort 7 ter, Ol 77 ter ori
ET28a pET28a-
SCRII
A258F SCRII XYN2
T7 pro T7 pro T7 pro ac
G-S-2-F l G-S-2-R S-2-F l S-2-R 2-F l 2-R
] —
L J
G-S-2-F | 2-R

A258F-SCRII-XYN2
I

l

T7 ter

ori

2. MARKFRMETEE

S-G-2-F S-G-2-R G-2-F_" G-2-R 2-F 2-R
— —
L )
S-G-2-F | 2R
SCRII-A258F-XYN2
C —
T7 ter
Figure 2.
kDa M 1 2 3 4 5
Fusion
97.2—
protein
66.4— e "'"'-
449— -
29.0—" -
-8
20.3—
3. MAEEARES4LE SDS-PAGE 5317
Figure 3. SDS-PAGE of the fusion protein expression

and purification. M: protein molecular weight markers;
lane 1: cell-free extracts of E. coli/pET-28a induced by
0.1 mmol/L IPTG; lane 2: cell-free extracts of E. coli/
pET-A258F/GDH-SCRII-XYN2 induced by 0.1 mmol/L
IPTG; lane 3: cell-free extracts of E. coli/
pET-SCRII-A258F/GDH-XYN2 induced by 0.1 mmol/L
IPTG; lane 4: purified SCRII-A258F/GDH-XYN2;
lane 5: purified A258F/GDH-SCRII-XYN2.

Schematic diagram of fusion expression system construction.

it i3 5 7 ) S 6.54 . 2.43 .
SCRII, A258F/GDH Fl XYN2 Fijl kit i il
TG 8.56, 14.58, 695.63 U/mg, 5Tl
G FRIBET 3 BB, X AR ARG R
F, 3ASEEAE R, Zs B R,
WA 35 BT 3 UG R 22 S o 7E 4 A bR
E. coli/pET-SCRII-A258F-XYN2 1, SCRII I
A258F/GDH W 4 [iff 1% AH ik, {H J2 76 5 41 19tk
E. coli/pET-A258F-SCRII-XYN2 H1, A258F/GDH
M 1% 2925 SCRII (¥ 2.7 i, X AT RE K N Bt Rk
i} A258F/GDH [ 1% il 55 T SCRII FHETE , [w]f
TERA 5 SCRIL FEHFE A258F/GDH Z Ji, M
1580 T A258F/GDH Gt SCRII B IG5 i
XYN2 MIBHEFE 2 DA B P35 8 & T HA
2 Flififi SCRII F1 A258F/GDH.,

231.78 U/mg. 1M
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F*z 3. EHREHRAEEEETENE
Table 3.
from different recombinant strains

Specific activities of the purified enzymes

Specific activities/(U/mg)

Strains Towards Towards Towards
2-HAP xylose xylan

E. coli/pET-SCRII 8.56+0.02 ND? ND

E. coli/pET- ND 14.58+0.03 ND

A258F/GDH

E. coli/pET-XYN2 ND ND 659.63+5.60

E. coli/lpET-SCRII-  4.58+0.01 3.71+0.03  188.49+3.80

A258F/GDH-XYN2

E. coli/[pET-A258F/ 6.54+£0.02 2.43+0.02 231.78+3.20

GDH-SCRII-XYN2
ND: not detected.

2.4 RBERBEARMBUFELS)- R _BEREE
1REEF pH

H I 4 AT, (S)-2K 2 A R BGE IR N
35 °C, U HFHE 4 W P E  colilpET-SCRII-
A258F-XYN2 #il E. coli/pET-A258F-SCRII-XYN2
FEAR SO = P I 7 RN 2 Al B R B e KA, 7

N 91.8% (WIW)YHI 84.8% (WIW), Ja2falifEhy
99.8%711 99.5%.
TERGE I TR 2 PRE A w7 A XS PRk

B g, B S ATHL, AL RIPE E. coli/pET-SCRII-
A258F-XYN2 il E. coli/pET-A258F-SCRII-XYN2
AL G BU(S)-R & R iR IE pH ol 7.0, %55 T
2 BRTEASKIFRIE JGL SN 7 1) (S)- 28 £ e 7 F8F01G
SR E L TR 94.7% (WIW)FI 88.6%
(WIw), ML 99.7%F1 99.6%.
2.5 JRYSHBURYE LR S)-EZ
L8 0p- A

Cai SFHRIE T AR AL S He 4] ) T4
it Xk A= e AR ORI R Y FERLA Rk,
SCRII Fil A258F/GDH [ RfE HEARL, D Re i VA,

actamicro@im.ac.cn

B E. coil/pET-S-G-2
[ E. coil/pET-G-S-2

100 @ =— e 1100
80 X
= >
3 E
° 60 2,
> =
.©
140
o

120

v 20 25 30 35 40 45 50 g

T/°C

& 4. REXEHBEKREYEL(S)-PED BT
Effects of temperature on the
(S)-PED

Figure 4.
biotransformation  of catalyzed by

recombinant strains.

I E. coil/pET-S-G-2
[ E. coil/pET-G-S-2
100} =————=—a—s o = w— 2 1100
r - X
\o 80 80 }
% 60 [ {160 2
g E
U 140 £
207 {20
=40 50 60 70 80 90 °

pH

5. pH M EHEKENIL(S)-PED HIFZ

Figure 5. Effects of pH on biotransformation of

(S)-PED catalyzed by recombinant strains.

M XYN2 BTG 8, AR AR SRR i AW
e JICUC ey T A R AR A il o AOHE Y T AR
e WL, MR TIRY 2-BRILIK S H KD
IR TN LT X6 AN X PR 340 S S by B 5200 . Tl 6
i, BEUAWMR E. coli/pET-SCRII-A258F-XYN2
1E 2-F B O S5 AR RHER Ly 1:1 B, ﬁéﬂa
BI(S)-HR L ZBER 7 DG A IR B iy,
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WIS 96.5% (WIW)F1 99.9%; TiEHFEWE E. colil
pET-A258F-SCRII-XYN2 7£ 2-F2ILTE 2, il 5 AR H
PR LD 2:1 |, 7= H1(S)-7R & B R Al
SRR R, R 89.6% (W/W)HI 99.7%.
2.6 RIARXERFEES)-FEL _FEHE]

R T PRFEANKS BRGS0 4 e A 5 I B ]
TEfGE R EE . pH FURY) 5 0 BP0 Lo 451 2% 1
N, BT T ARG BU(S)- A8 £ 1 5 Ik ] 2Z (8] )
KFo HE 7 AIHL, RGN HRERR, A
IVEUR U AV Y b e 2 R GEL S P R =10 G G d
BHATE] 26 h W, AR E. coli/pET-SCRII-
A258F-XYN2 Fl E. coli/pET-A258F-SCRH-XYN2
WAL= Rk Bl 30 98.8% (W/W)
1 95.6% (WIW), BeA i fekE, BEAHRk
E. coli/pET-SCRII-A258F-XYN2 FAL A i (S)- 7
LBEMMFE—EHm TEHARERK E colipET-
A258F-SCRII-XYN2,

B E. coil/pET-S-G-2

[ E. coil/pET-G-S-2

100 - 2 = = 1100
80 | 80
= =
2 60 60 2
£ 5
40} 40 &
o

20 + 20

0
5:1 31 21 1:1 122 1:3 15
The ratios between 2-HAP and xylan

E 6. 2-HAP 5/KREHERY LA LI L(S)-PED By
5; un

Figure 6. Optimization of ratios between 2-HAP and
xylan for (S)-PED biotransformation by the
whole-cells of E. coli/pET-SCRII-A258F-XYN?2 and E.

coli/pET-A258F-SCRII-XYN2.

100 [ e e . N s 1100
) B
-
80 180
=
N g
260 [/ 160 =
= 4 . . Q
s %" e Yield (E. coil/pET-S-G-2) 2
ld  —*Yield (E. coil/pET-G-S-2) o
40 /) o Optical purity (E. coil/pET-S-G-2) 1 40
Ll o Optical purity (E. coil/pET-G-S-2)
)
20 g
0 6 12 18 24 30 36 42 48

t/h

7. FHAEKRARMERIEER 2-HAP & B(S)-PED AT

[B] Hh £
Figure 7. Time courses of asymmetric reduction of
2-HAP to (S)-PED by the recombinant strains.

3 Wik

AR5 38 3 1 A L R B AR T A Ay S
W3 AMEEER AT R PRG3R, WHER 3 Filg
MR G265 1K R E. coli/pET-SCRII-A258F-XYN2
Ml E. coli/pET-A258F-SCRII-XYN2 A ) 2-¥2 FLo
SRR, AN R 48 B A T 15
N fERCGEIREE 35 °C Al pH 7.0 DL S
JEYIZ AR HL ) 2:1 B 1:1 SRR, R
N 26 h, FEHIFEERS95% (WIW), H2A4lifE>99%.
Zhang 25338 i) SCRII A1 GDH filt-&-2¢35 H.[H € 1k
5 R AL SN (977 5 35 100% (WIW), S 4lifE
4 99.9% , A5 5 Zhang SE I HRIEAR L, 72 H(S)-

KRR LT —8, 7RI
B FRIE S5 S B AL, AT R
HE B E. coli/pET-A258F-SCRII-XYN2 7 fivif 5%
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Efficient synthesis of (S)-phenyl-1,2-ethanediol using xylan as
the co-substrate by a multi-enzyme fusion expression system

Junchao Rao, Rongzhen Zhang, Yan Xu

Key Laboratory of Industrial Biotechnology, School of Bioengineering, Jiangnan University, Wuxi 214122, Jiangsu Province,
China

Abstract: [Objective] To use xylan as co-substrate to enhance cofactor recycling in chiral catalytic reaction, we
constructed a fusion expression system containing (S)-carbonyl reductase (SCRII) from Candida parapsilosis
CCTCC M203011, glucose dehydrogenase mutant Ala258Phe (Ala258Phe/GDH) from Bacillus sp. YX-1, and
xylanase 2 from Trichoderma reesei Rut C-30 in Escherichia coli BL21. The recombinant E. coli strains efficiently
catalyzed 2-hydroxyacetophenone to (S)-phenyl-1,2-ethanediol. [Methods] By adjusting the 3 encoding genes’
locations in the pET-28a, 2 recombinant plasmids pET-SCRII-A258F-XYN2 and pET-A258F-SCRII-XYN2 were
constructed by using the overlap extension PCR technology. The optimal temperature, pH value and the best ratio
of 2-hydroxyacetophenone and co-substrate xylan for catalyzing (S)-phenyl-1,2-ethanediol by the recombinant
E. coli/pET-SCRII-A258F-XYN2 and E. coli/pET-A258F-SCRII-XYN2 were determined. [Results] Through the
optimization of pH, temperature and the ratios between substrate and co-substrate, the recombinant E. coli/
pET-SCRII-A258F-XYN2 produced (S)-phenyl-1,2-ethanediol with a yield of 98.8% (W/W) under the optimal
conditions: 35 °C, pH 7.0 and a 1:1 substrate-co-substrate ratio, while the recombinant E. coli/
pET-A258F-SCRII-XYN2 produced (S)-phenyl-1,2-ethanediol with a yield of 95.6% (W/W) under the optimal
conditions: 35 °C, pH 7.0 and a 2:1 substrate-co-substrate ratio. The two recombinant strains catalyzed
(S)-phenyl-1,2-ethanediol with an optical purity >99%. [Conclusion] In the fusion expression system containing
three enzymes, xylanase and glucose dehydrogenase mutant mediated cofactor regeneration was introduced into
asymmetric biosynthesis reactions, which efficiency improved chiral biotransformation. This work supplied a more
solid foundation by using the naturally abundant xylan for chiral catalysis.

Keywords: (S)-carbonyl reductase II, glucose dehydrogenase mutant, xylanase, (S)-phenyl-1,2-ethanediol,
multienzyme coupled system
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