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I D il ke i 22 b B T Ak A AR 2 7l
Sl S PRI R 228 B (Candida parapsilosis)
CCTCC M203011 FY(S)-BiRFE L 1 TI(SCRIDAER
ik 2-3 HTK 2, [ (2-HAP) 4 i (S)- 2R 3 2, i
((S)-PED), & THEALE WV 2 25 W)W A AR
e A N A S SR TR/ NN /S [T 2 7 7S
Escherichia coli-SCRII 4t 2-HAP & PERAIL,
AL 1L 5 g/L 2-HAP (S)-PED 75 % 48 h, il
SCRII 1E C. parapsilosis CCTCC M203011 4T
JEA IR EATE C. parapsilosis-SCRII fiE1L
2-HAP (TG S 1 2 1%, AXTFREE1E(S)-PED
B GER Al A R R 99% LA b, 4R, A
WAL R E 24 h, BRI T HAE TR
0

sortase & —FAALE T 2% [ BH A 7 P A % IR
Btk , JCLRES AN T T B A 1) 4 2B RN SR T AR R
A KPRV T 4 w668 B BR B (Staphylococcus
aureus) sortase A (SrtA)REIRAH A LPXTG(X 7]
DIAT A S R B P4, I BRSSP ) 95 2
1R 5 T 2R = 8] (1Y) 1 g S B — A B s vh (Rl A
SR AL T A L RE B A R H 2 R ok 2 B0 A
filig Hh a4k, K: LPXT 415 1 R H & R AR
i, SEELTOREER S E A RE BT B
sortase A1 SO B 41z N T AR 1 BbR
it LR SR sortase T
15t 5 8 1 B3 1 22 (8] B 14 F 6 A 410l - Mao S5
DK sortase FF4r (02 2R 1 2 Al 41,
N LPXT 85— AR S TR T AR i
FERCRMIE . 124 M1k, KA sortase /RN
1 J50 B 3% ] T i S A Dt ) A AL

AHFFE 223808 sortase A W T SCRIT H &4
TR, @K THTE SCRI Y C b
" GGGGSLPETGG J34(fAi#% A SCRII-mtf),
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DIHE N /A E i RRH RN N ok i, 1E
sortase A MY T HATIESE R, AT HiE
Y AT T AT, BT SRR G
PEST, RAG 1A S AR s FAR 2 1k B 2 R v Y
FERIK, WAL (S)-PED A FRELAL .

1 AR

1.1 #ME
L11 SRR AU R . Bk
Ln1Pngk 1 B,
1.1.2  FERAH|: Tug DNA polymerase. T4 DNA
ligase, DNA marker., FRiENVIEE . IPTG, it
K120 DNA $#2HULF &0 T TaKaRa YA A
Al , BORIAREUR DNA [HISGA A & F OMEGA
BIO-TEK. 5|#f FifgAd: TAEY) TRARA A
WMo 2-FRFIEA LN . 4 NADPH FlI(S)-K 32—
FEIA T Sigma-Aldrich, HAKFN A/ Hr4k
12 RIS

LB #5375k (g/L): FREE AR 10, REERREEIY) 5,
NaCl 10, pH 7.0, [E{AREFRILAI 1.5%HUNEH
# S. aureus T E. coli/pET28a-serII B R4 il Rb
THA 5 mL LB AR FRECCHT)F 5 mL LB K
PREEFREE(50 pg/mL RAREE Z)RYILE T, 37 °C,
200 r/min ¥R HE3E 10 h,
1.3 ZLFE4 DNA FI5k I HRE

Z WA S UL BRI S, aureus HIFERH L
DNA DL} E. colilpET28a-scrll 1) 5k,
1.4 Sortase A Fil SCRII-mtf 3 H #3515

L srtA F serll FEDR 80 A, d i

DNAMAN #MA3eit59ingz 1 H R (FRIZ N
BV f5) o LS. aureus FERIZH iy, PCR § 1
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Table 1.  Strains, plasmids and primers in this work
Strains and plasmids Characteristics Source
Strains
Staphylococcus aureus Source of srtA This lab
E. coli/T-scrlI-mtf E. coli IM109 harboring T-scrII-mtf This study
E. coli/T-srtA E. coli IM109 harboring T-srtA This sutdy
E. coli/pET28a-scrll E. coli BL21 harboring pET28a-scrll This study
E. coli/pET28a-scrll-mtf E. coli BL21 harboring pET28a-scrII-mtf This study
E. coli/pET21a-srtA E. coli BL21 harboring pET21a-srtA This sutdy
Plasmids
pMDI19-T Amp', 2692 bp TaKaRa
T-scril-mtf pMD19-T harboring 0.87 kb scrIl-mtf gene, 3.5 kb This sutdy
T-srtA pMD19-T harboring 0.4 kb srtA gene, 3.1 kb This sutdy
pET28a-scril-mtf pET28a harboring 0.87 kb scrIl-mtf gene, 6.3 kb This study
pET28a-scrll pET28a harboring 0.84 kb scrll gene, 6.2 kb This lab !
pET21a-srtA pET21a harboring 0.4 kb srtA gene, 5.8 kb This study
Primers Sequence (5'—3")
srtA_F CGCCATATGCAAGCTAAACCTCAAATTC (Nde 1)
srtA_R CCGCTCGAGTTTGACTTCTGTAGCTAC (Xho 1)
scrll-mtf F CCCATGGGCGAAATCGAATC (Nco 1)
serll-mtf R CCCTCGAGGCCGCCGGTTTCCGGAAGGC (Xho I)
- TGCCACCGCCACCTGGACAAGTGTAACCACCATC
The restriction endonuclease sites are underlined.
srtA &, 4R 98 °C 1 min; 98 °C 30's, 55°C 43 3Xf 24K pET-28a il T-scrll-mtf 17 XEFY],

30's, 72 °C 30's, 30 {KAEFF; 72 °C 10 min. L)
pET28a-scrII ok MR, PCR 9734 scrll-mtf %&

, %M. 98°C 1 min; 98°C30s, 55°C30s,
72 °C 45 s, 30 XAG#; 72 °C 10 min, PCR ;=)
L ER AL, % pMDI9-T |, ##"9)
54k E. coli IM 109 Bz 240, WA F LB [k
iR HL( 100 pg/mL 2R H B R), A PHE R

Je PR BUTORE
1.5 FBERREMIE

o5 P BR il N YD Xho 1 RN Nde 1435 %} 844
pET-21a AUk, T-sreA HEATAUEEY), DG I

DNA J Brif i Rl P AR g i FE gk A9 A sre A T E 4]
FIk TR pET21a-srtA, [T, FH Xho 1 F1 Neo 1

IR DNA F B4 5 34547 A SCRIL-mtf /)3
iKJERL pET28a-scrll-mtf, FZH ik A TE
Y TR PR A A I
1.6 EAHRERIE

W B4 Bk pET21a-srtA Fil pET28a-scrll-mtf
AL BT SN E. coli (DE3) IRk, NE N EHHR
Uk AR b0 e A Pk E. coli/pET21a-srtA,
MRIBRE R PUtE A it E. coli/pET28a-
serll-mtf FHPE FERE
1.7 FEHSM

MM E Hk B E. colilpET21a-srtA | E.
coli/pET28a-scrll-mtf, E. coli/pET28a-scrll H. V%
A3 MRS X R HTMERY 100 mL LB 4R 373
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W, MR FER) ODgoo [HIEE] 0.6-0.8 BF, A
ZWE 1 mmol/L 535 IPTG, 30 °C 53Rk
10 h, ¥ S RIAE BRI AL, BERK, T4
FRER K P74 3 K 2T 20 mmol/L Tris-HCI 2% it
Wi (pH 8.0), #MAHERE, 12000 r/min, 4 °C B5.0MK
£ VW, 2 0.22 pm YRR U8 B U8R R A R i
W BB 2R F)ZHTHE AT Superdex 200 BERL
FEM A4tk AT, %F SrtA. SCRII 1 SCRII-mtf
PAralifh, BAASHREBEkl,

1.8 SrtA /-5 SCRII-mtf &L

] 3% K 2 (50 mmol/L Tris-HCI, 150 mmol/L
NaCl, 10 mmol/L CaCl,, pH 7.5)% it A SrtA
(25 umol/L)A1 SCRII-mtf (30 pmol/L)7H7E 10,
15, 20, 25, 30 fl1 35 °C (A FilkAT i, [A]
B, FEAA R R 2R AR 849 SrtA Rl SCRIT
VE Rt B BB E) R 8 ho i 45 7945 SDS-PAGE
I3 JE 0 I PR IR BE o e S IR B T A S
PEAT 12, 24, 36 h, MEEHE Y=L,
SE MR RN S T, KRR R
45 % 500 uL, A 50 mmol/L Tris-HCI, 150 mmol/L
NaCl, pH 8.0 Z¢ P& it Superdex 200,
F2 T AR i J5 HRE b AT, KRR 43 TR RN 4 5
#33)] SCRII 214, SDS-PAGE %5 i 4% 7 Wy iy 4l
g, B4 V)T 5 I F MALDI-TOF-MS 43
Br, RS0 BT3% B4 A Mascot # &R 5] %
(www.matrixscience.com) #1748, DARA A 45
Y iy o
1.9 B§ESWE

Ml NADPH #k Jis , 255142 340 nm B9
JERE AR . PR AT 3 2ok O S 1 A B 340 nm
SRR 5 FEE 1) 728 A A Ay e AR AL AR S TG ) o TS
MSEARFR : 100 pL AR FR P& 100 mmol/L B4

actamicro@im.ac.cn

W (pH 6.0), 0.5 mmol/L NADPH, 5 mmol/L
2-HAP, 35°C fHifi 3 min, A ERIESG,
B AR H 340 nm A AW GAE ARk o TS I 52
WEA 3R, BOFE. B SR A Bradford
HEENS, DL BSA NFRER . 1 ARG
BL(U) B oAb 40k 1 umol 4§ NADPH [ fiff
AKX L, 2),
il % (U)=EWxVx10%/(6220x0.3) A= (1)
EL I (U/mg)=HHEG (U)/ 2 i (mg)  A(Q2)

Hrp, Ew. 1 min P 340 nm Kb S6RE 784k 5
V. NI FR(mL); 6220 FER I OG R AL
[L/(molxcm)]; 0.3: JEFEHE 25 (cm).
1.10 B0 IR E

XoF 43 BIAEAS [ i B2 6 B2 (2070 °C)F pH A E
(4.0-9.0) il % SCRII, SCRII-mtf K SCRII %%
PRAY TS, o — 3 1Y id pH MRS iR Az . #F 3
FI & F 50 °C T FHAEAS [ Bsf [e [v] B B 1484 7
WRIE , PEAN RS ENE. 14 °C FMF T 3
Pt B AN [R) pH AR (4.0-9.0) Y 22 M v
24 h JEINE BEVG , B = E Y pH TN A2 M
1.11 RXFREEAL

Fi SCRII, SCRII-mtf, SCRII ZEZR{Ak4) 545
b 2-HAP, X HE LS5 o SOWARZR : 100 mmol/L
RN ZE mhi (pH 6.0), 5 g/L 2-HAP = 10 g/L
2-HAP FIZ5 BE /R () NADPH, A b3 5 1 45 i,
MAAFR 2 mL, 7E 35 °C. 200 r/min 44 F [0
10 h, ER% 0.5 h B 1 IKFE, LR CFRABUR BUR
AR R L AL A5 R o TS T AT 3 B 24MH
1.12  [E—faigar

=MaifbE A 10 mmol/L W FR Eh 2% ik
(pH 6.0)fi B2 0.1 mg/mL, K JH Jasco 1720 Yi%
AXAE 25 °C 4500 F AT 5N AE | ST YE
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5 190-250 nm, i3 FEF 50 nm/min, %% 2 nm,
FCREIFE] 1s, BEEL 30 U, HUE S {E IR
FIE, 5Pl E 4 CD {H 5545 UEE R 8 2 (molar
ellipticity) 6 (degxcm®><dmol ™), FiHEML £ F%K
(J-700 for Windows Secondary Structure Estimaton,
Version 1.10.00)73 M7 £ 25 11 —Z 450 40 il B E IR
A AR, A ImA 1 mm e mdr, L
1 °C/min A EERF 5 FH RN 20 °Clin#h 2 80 °C,
P 209 nm, IR (3G T SR EE 7R A 5 22 B
FERIRA , 25 %8 =l 1 Rl RE T AR O
i 5 3 1 RS PR IR

2 ERFAM

2.1 E4EHR pET21a-srtA Fl pET28a-scrll-mtf
FRy

PLS. aureus FEIZ AR , U srtA_F FlsrtA_R
J51Y)iEAT PCR Y78, 345 HIWHER srA, 250
1% B NEHEEIE F vk oA, L&A R/NH 0.6 kb
¥ srtA i BGE A pMDI19T, 2 Xho 1 1 Nde 1 3l
YIJGi%E A pET21a A L) serll-mtfF Fl serll-mtf R
N5, M pET28a-scrll JFiki F4 14 H scrll-mtf
FEA, KoM A R EE R R BOR/IMEE 0.9 Kb
4 serll-mtf F BG%E A pMD19-T, £ Xho 1 Fl Neo 1
U] 5 3% A pET28a A4 . WA EE 41 ik 447 28 X
W) %5 S5 N E. coli BL21 (DE3), BEHUSHYETE
GE SR IBUTTRE Ik M0 e, 00 45 2R 3 75 T e e R
SR | B N VA A N SN 7 s B L i
pET21a-srtA F1 pET28a-scrll-mtf,
2.2 SrtA, SCRII #l SCRII-mtf {335 K 4tk

PEELE. coli BL21/pET21a-srtA .E. coli/pET28a-
scrll, E. coli BL21/pET28a-scrIl-mtf {4 PR 7% 2 &5
FARNHUPERY LB ARG SR G 5%, 4 IPTG 5%

JEWCEE TR, PRiS)E ST Tris-HCI Z npil
FEA R B0 . BT ERERR . SR R A
W Ni #:F1 Superdex 200 W4~ AT 40 B 4
fb, %4 SDS-PAGE 43#r, 3 P4l 4ifbfs ik
R HME R RN —, KA HIZ, 23 kDa
(SrtA). 32 kDa (SCRII), 33 kDa (SCRII-mtf), 5
S TR/ N—2(E 1 ME 2), gtk ] H
T 5 B2 B N S 2 PR TS 43T o

2.3 SrtA 43 SCRII 53 FEER M BRAEF AT E

T Ca FFAERITE LT, 17 Sortase /5 14 1%
MR Z A SrtA #1 SCRII-mtf, 435176
IR SN 8 h, A3 SrtA+SCRIL S %f HRZH
SDS-PAGE #ll45 RN 3 P, AFEIEE T 44
AERE YA, IKIE SRS os 5 iE R Y It
Fid B i = S22k BT Candida parapsilosis W)
stereospecific carbonyl reductase 2, BIA#FSFEH )
SCRIL, HRAEAR/INAT LA W i 4227 ) 1) Jl o0 22

kDa M 1 2

07.2 — c——

66.4 — -

443 — e

29.0 — —

- & <23 kDa (SrtA)
20.1 — - : o

—

1. SrtA ByFRiE54k
Figure 1. Expression and purification of SrtA. M:
protein molecular weight marker (Low); Lanel: the
cell-free extracts of the recombinant E. coli BL21/pET-

srtA; lane2: the purified SrtA.

http://journals.im.ac.cn/actamicrocn
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kDa M 1 2

97.2— 9
66.4 —

44.3— o33 kDa (SCRII-mtf)

<32 kDa (SCRII)
29.0—

20.1—

2.
Figure 2.

SCRII #1 SCRII-mtf By 451k
Purification of SCRII and SCRII-mtf. M:

protein molecular weight marker (Low); lane 1: the
purified SCRII-mtf; lane 2: the purified SCRIL

TIRIK(Z 66 kDa)Fl = RAK (2 99 kDa), i A /D i
ZREA R A, 78 SCRII-mtf 257447 1Y T ik
P R, ARAE RN AR SCkARE ™, FRATTHE
MY 2ok B H &2 SCRII-GGGGSLPET FI3f
fb i) SCRII-GGGGSLPET.. Wi 5 i i i) 7+

B YRR BT, EESREET 25 °C
A B/, R SE 25 °C i i il

JE . £ 25 °C Fib—ib o s - iAl, 78 12,
24 F136 h 4371 JH SDS-PAGE %5 i35 7~ Mt 28 {k

kDa M 1 2 3 4 5 6

SR K PUREAE I TA] B RE A, 34 e P ) 1Y) i B T 1
i, SCRI-mtf f)fEZ#iimi/b, EHH 36 h i JLF-Fr
AHY SCRI-mtf BHAE, ¥ s ™Y, [Fn
SCRII-GGGGSLPET F¥Mk1) SCRII-GGGGSLPET
WILTHIHFESE , M & " ik B2,
DR M S T BN E) g 36 he PR XT R, fERI%5 4%
R %42 36 h (1) SCRIT £ 25 [ H Yk ARG G ATl %
WA . SCRIT B R AA L EE AT Superdex 200
Bk SrtA SRR A/ i SCRII-mtf 211, 15
F A SRR S Y Tl 27 B I E o

2.4 SCRII ERAEMEEM pH RELEERS

SCRII, SCRII-mtf FlI SCRII 2 %A i3 17
[A]— 4t T BEATIE , SCRII % 2-HAP B HLTEG N
6.3 U/mg, 5 2 il SCHk 24 h 43 i 4 R A — 347,
TMAE C il T GGGGSLPETGG J¥-41)(#) SCRII-mtf
M HeTE B 2 A Fira i, 4 8.7 U/mg; SCRII 3 ER
X5 2-HAP B3 M HL#r , 24 38.5 U/mg, 5 SCRII
SRR T 6 1.

1£ 2070 °C yuFE N, SCRII F1 SCRII-mtf fifi
BRI, SRR ﬁﬁi"ﬁn 1E 35 °C IS I
=, MR R T, TR (K 4-A); 1E

7 8 9

S s <99 kDa (Trimer)
S s <66 kDa (Dimer)

07.2 — -
66.4— a
443 —
¥
- WD S - s— —
20.0— — ' : K

20.1— w—

3.
Figure 3.

SCRII

< SCRII-mtf

< SCRII-GGGGSLPET
<Cyclised SCRII-GGGGSLPET

< SrtA

SrtA N 5/ SCRIT B B{KRIF L
SrtA-mediated oligomerization of SCRIL M: protein molecular weight marker (Low); lane 1:

SrtA+SCRII for 8 h at 25 °C; lane 2—7: SrtA+SCRII-mtf for 8 h at 10, 15, 20, 25, 30 and 35 °C, respectively; lane 8:
SrtA+SCRII-mtf for 36 h at 25 °C; lane 9: the purified SCRII oligomers.
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(A) (B)
100 | 100
o 80F < 80
2z 2
Z 60| Z 60
3 3
2 g
g 407 5 40 ~+-SCRII
o ~SCRII c ~o-SCRII-mtf
~ -e—SCRII-mtf ~ -=SCRII oligomer
20+ —=SCRII oligomer 20
0 L 1 L 1 L 1 0 "
20 30 40 50 60 70 4 5 6 7 8 9
7/°C pH
(©) (D)
100 100
80 L 80f
S >
= z
z 3 60
Q
o z
2 W scrn S 4ol —~SCRII
= —~SCRII-mtf S ~-SCRII-mtf
o 20 —=SCRII oligomer —=SCRII oligomer
20
0 n L L L L L L
10 20 30 40 50 60 4 5 6 7 8 9
t/min pH
4. SCRII. SCRII-mtf #1 SCRII BB {KRIEGE 14 &R

Figure 4. The enzyme characteristics of SCRII, SCRII-mtf and SCRII oligomers. A: the optimal temperature of
SCRII, SCRII-mtf and SCRII oligomers towards 2-HAP reduction (pH 6.0); B: the optimal pH value of SCRII,
SCRII-mtf and SCRII oligomers towards 2-HAP reduction (35 °C); C: the thermostability of SCRII, SCRII-mtf and
SCRII oligomers (pH 6.0); D: the pH stability of SCRII, SCRII-mtf and SCRII oligomers (4 °C).

20-50 °C JulE P, SCRIT ZERIABEE T &,
X BTSSRI, AE 50 °C B AH X S e, W ST
60 °C Fif i PR LB A . SCRIT Al SCRII-mtf 7£ pH
6.0 B il fx i, T SCRIL 28 AA7E pH 6.0 F1 pH
6.5 YJ HA fe s tE (&l 4-B).

YL P U 0 S 25 SR Nl 4-C 7w, SCRIT Al
SCRII-mtf 7£ 50 °C L& 10 min J5 , AEWE IR A Jith
FiF % % 80%, SCRII ZERAKTE 50 °C & 1 h, I
PEATIHLERFE 90% L) [ 7E pH 5.0-9.0 (LN

JCE 24 h 5, 3 RIS PEERRE DR 1 75% L I,
{HTERSES51F T, SCRI ZE RN pH Fae M B
i FHA PR (E 4-D).
2.5 FBEZHEEIZEH—PUEE SCRII FREK
REMEERS

B B K 19754k, SCRII, SCRII-mtf, SCRII
SR IR AT JBE JR W I8 B S AR AL AR ek 3, I
HA07E 190 F1 209 nm &b i BRI 45, 1EH
SRR PR AR A RS, FOIF A

http://journals.im.ac.cn/actamicrocn
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N R SE R AL AT S SCRIT AR F125H .
T AR PR R R 1 P A B ik B e Rk
SR T LI, R AR il 2 d R A i
BLAIRE . FEE IR BERYTHE ., SCRII AT SCRII-mtf
fE 45 °C AIFIRfRIEE, 8l T M2 iy iRt
R T EN T fH 4 49.6 °C F1 50.3 °C., SCRII
FERIRTE 55 °C ZfiHHinilek 4ty , &itH
T {E4 60.1 °C (& 5), Uil SCRII &R 1b)A,
ASPEIR R T 10 °C, & ARSIyt —HAIF
¢ SCRII ZERIAMEEME R E 5 & .

(A) 30

——SCRII
—=—SCRII-mtf
——SCRII oligomer

0x107*/(deg.cm?/dmol)

A/lnm
(B) 0r
—— SCRIIL ’ ()a}n}@«,,a__,
—_ —=— SCRII-mtf it
S 20 —— SCRII oligomer s
§ _40
o
[P)
e
L -60
'; A
= i p
_8() ket

30 40 50 60 70

5. EZ&i%5 4 SCRII. SCRII-mtf #1 SCRII &
R ZREWZEA)MELREB)

Figure 5. Circular dichroism analysis of secondary
structures (A) and denaturation temperature (B) for

SCRII, SCRII-mtf and SCRII oligomers.

actamicro@im.ac.cn

2.6 SCRI FERKRERSAXNHRELS)-PED
ME
L 2-HAP MJEY), NADPH A%, SCRII,

SCRII-mtf 7l SCRII 3£ JRARAE R AL 43 il A T
X FREEA B . 76 SCRIT B B AR 53 2 1 4%
35°C Hl pH 6.0 T, 78 L A AS ] B[] B X 4 Al ™
YIEATBORE A3 M o 25 AN 6 BTk, SCRIT ZE % A
TE 2 h AR EIRE] T 90%LA I, 78 3 h 2476k
44 5 ¢/L 1) 2-HAP 58254k, 77#)(S)-PED H)t
FUT IR 100%, 154G SCRIT AT SCRII-mtf
WTE 8 h AA A A K IR 5¢ e Ak . SCRIT ZE R IKH:
AR E] He SCRIT I SCRII-mtf 446 1 2.7 135 . 7 41,
A2 T SR ISR AL 10 @/L 2-HAP, 451
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Figure 6. Asymmetric transformation of (S)-PED by
SCRII, SCRII-mtf and SCRII oligomers. The data
represented three

independent experiments and

standard errors were not more than 5%.
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Table 2. The biotransformation of (S)-PED by SCRII,
SCR-mtf and SCRII oligomers

Enzymes Optical purity/(% e.e.)  Yield/%

SCRII 100.00£0.00 41.20+1.15
SCRII-mtf 100.00+0.00 46.10+£1.79
SCRII oligomers 100.00+0.00 98.30+0.83

2-HAP concentration and reaction time is 10 g/L and 8 h,
respectively. The data represented three independent
experiments and standard errors were not more than 5%.
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Sortase A-mediated oligomers of (S)-carbonyl reductase II
suitable for biotransformation of (§)-phenyl-1, 2-ethanediol

Kunpeng Li, Rongzhen Zhang', Jing Li, Haiyan Liu, Lixian Zhou, Lihong Li, Yaohui Li,
Yang Gu, Jinzhu Wang, Jiajia Shao, Mingqin Quan, Ziyu Qiu, Yan Xu

Key Laboratory of Industrial Biological, Ministry of Education, School of Bioengineering, Jiangnan University, Wuxi 214122,
Jiangsu Province, China

Abstract: [Objective] To obtain oligomers of (S)-carbonyl reductase II with strong activity and stability, we used
sortase A from Staphylococcus aureus as molecular “stapler” to conjugate (S)-carbonyl reductase II. The
(S)-carbonyl reductase II oligomers efficiently catalyzed the biotransformation of 2-hydroxyacetophenone to
(S)-1-phenyl-1,2-ethanediol. [Methods] We cloned sortase A gene from S. aureus genome and expressed it in
Escherichia coli. The recombinant enzyme was purified through Ni-affinity and gel filtration chromatography.
Meanwhile, we added GGGGSLPETGG to C terminus of (S)-carbonyl reductase II using genetic techniques, and
purified recombinant SCRII-GGGGSLPETGG to homogeneity. We determined the optimal reaction conditions of
sortase A-mediated ligation of (S)-carbonyl reductase II to oligomers. The enzyme characteristics of the generated
oligomers were studied. And the oligomers-catalyzed biotransformation efficiency of (S)-1-phenyl-1,2-ethanediol
was further detected. [Results] Oligomers showed a specific activity of 38.5 U/mg, 6-fold increase compared to
(8)-carbonyl reductase II. The optimal temperature and pH of ligation reaction by oligomers were 35 °C and 6.0
respectively. The relative activity was maintained over 90% at 50 °C for 1 hour. Denaturation test showed that the
denaturation temperature of oligomers was 60.1 °C, 10 °C higher than that of (S)-carbonyl reductase II.
Biotransformation results indicated that oligomers completely transformed 5 g/L 2-hydroxyacetophenone within 3 hours
to generate (S)-1-phenyl-1,2-ethanediol with an optical purity of 100%. With oligomers, we reduced transformation
duration for 16 folds compared to that of recombinant E. coli-(S)-carbonyl reductase II cells. [Conclusion] This work
first described sortase A-mediated the ligation of oxidoreductase and significantly improved catalytic efficiency and
thermal stability of enzyme, suggesting sortase had great potential application in chiral synthesis.

Keywords: Sortase A, molecular ligation, oligomer, oxidoreductase, chiral catalysis
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