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Discovery of novel enantioselective imine reductases and efficient enzyme synthesis
of optically active amines
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Chiral amines are useful compounds for the synthesis of pharmaceuticals. In an eff

icient chemical synthesis of optically active amine, asymmetric reduction of imine has been well studied.

However, enzymatic reduction of synthetic imine have not been reported yet. We therefore surveyed imine

reductase from soil samples , and first found R-and S-imine reductases. After purification and characteri

zation of the enz¥mes, gene analysis _and preparation of recombinant cells were performed. We efficiently s
ynthesized optically active amines with high optical purity using their imine reductases.

Chiral amine Enantioselectivity Enzymatic synthesis Imine reductase



# XL C—19, F—19, z—19 (tim)

1. RSSO R

HFEET I X, BERLHCRER DS
B E L THWSRTEY, f@ifEno%)
R BRIEOBRENEEN TN D, BEHRA
FCCIE, R O SLARRR B0 TR SR A 4
R EOBENT-RHHICNZ T, b 0EEE R
RARONAAEEICET AERPAFT LT
W2 b B, KGR, T KRR
fEs, 7 ULEEEE VD FIENE %<
WEEINTWD, AEASKTIE, 1IVOR
FIRTLON R FIE.ET I ARkl &
LTHLNTEY, Bkx 2GUENRHRE SN
TWb, —F, ARAIVICERTS A4 I
BEIEEMRICETIRETEHEETHY, 1 I
BIUMROBEANYLEIN TV, £Z TR
REEE BIX, KR TLEER 2-ATF-1-t' R
U2 (2-MPN) Z W= R 7 U —= 2 7 %4TW,
B R AR L O SRR A 2 VT
EMEE2 R LR E Streptomyces sp.
GF3587 & GF3546 Z#ZNEN A LTz, Zv
o — Z{F/E FCHEIZ X B 2-MPN O R FRIT
Rz iT-72& 2%, GF3587 & GF3546 D
Rix, ZTnENEHFE 90%LL TR -2-2F
nAer )2y ((R-2-MP) & (S)-2-MP % 4= pE
L7z (K1), £Z T, KFzETIE, =) F
BRI A I VB TEEREZFIH L0
PET I DN ERIEDHEZ Hg L T
T2 O FFBIRAT 217\, BRI & NS
BEROCHEEZTE Lz, £72, B Kok
WL, YRIEMET 2 DR e AR AT
T BT O A B LTz,

Streptomyces sp. GF3587H3 BERG
(R-1 2 VRTHER RIR) &
N7 TCHs oz .91%

R sk e02%
Q\CH3 RIZXFNEAVTY wppypmre . 7.7 mgiml
2-XF)L-1-Enl) >

(R)-2-MP
2-MPN
(¢ ) Streptomyces sp. GF3546 3%

( N >"wCH3 ZE 1 92%
(S)1 S VBTBER (SIR) H

HFHE 1 92.3%
(S)-2MP ERYBRE: 2.3 mgmL

B 1. 2-MPN OFAM AR AR

2. MO HM

(1) JEHIEMET I v OEHAR R 2SS
72D, RARFFRAIS L O S 8RR A 2
VIBETTEESE (RIR B LY SIR) (W TR g
Wrs X OSEAs TMAT 217 9,

(2) BIAKMDOBE WA I v E2 AW EEHE G
EREL, K-FAHEE _HRBIOA A
AR COBRSEMRFTT 5,

(3) BpAEMODA I ViRTEERIL, RIR & SIR
DODELLLIERBERETHY, FHIEND X R
JRBIIELLLMBETH oz, TIT, M
Z DO ZIT, RIR & SIR D EFRBEZD
WL RFT 5,

3. WD Fik

(1) EWEE EBZEM - £ pH & pH ZF
M BEA A B X OEEEMERCTT 5%
A5,

(2) ¥R T 47 AT A—H— (2-MPN %
NADPH IZ%t9°2 K, 72 &) =& T 5,

(3) REEFROMALIEMEIF AR A I v b D
WIET I VHEHEREDS D WVITAKL, BB
KOS A I iR RIREB L OSIR) Dk
BYEREEEES, TV TF e RET IV
HIF T CHKERE Td D W0IT A 4 I K
Y5 T DREE RS & it T 5, BEKEMED 5
UWNINIIAK R 22 0T WEE X, KRBT
DOFEF STV S 720, A 2 VR TTiEHRIC
DT, K-FHIEEE _HHRB XA 4 ]
KOG CORREEZR/ET D,

(4) BEFEMEWELL O PVDF IREZER%, 73/
fes —r o —IC LD NKWT S 7 BEREY 4y
MBIOAEHZOY DLz RRTF X —
VAL, HPLC 0L, 72 /By —47 o9
—\Z X BNET 2 BRI 2T D,

(6) Bonf—RkEFIEHRZ S LIZ, RIR B
KOV SIR BT DOENT 24T 5 . N K L
WNHET X BEAIEHREFA LT 74~
—ZER L, PCR CHMEERER W &4
1B S5, oW ofdsER=FHL T
TA ~—ZREE L, &7 LEHIREESE CHIW
L7=Wr i &2 8802 L CTA 23— R PCR 1T\,
B MR EG T & o B ko g8 R
ZATD . AA I UVEBEFEOT I BES & T —
AR —ARRBE L, MR L OMEMEEZTRD,

(6) RIR BL O SIR Bla & FNEh, HEl
AT A3 RIZHHAL, KIBENTOEEER
Bamatd b, £72, KA I VBRI,
NADPH % ffilf#5 & L CHER T 572, HILH
TITAI RIIARA I VIRETERLE IV a—
AWKEEFEZ DO LB &2 X T ATHIA
Fx, WilEE OB ZRET 5,

4. MR

(1) RIR & SIR ZFEH8L U RFBRAT 21T o 72,

RIR 1%, HERNICIFTET DHERkEEE ThH - 72,
BN 2 ett, MR Z s L, me
SYE, FFEI a~ ST T 4 — RO A
1TV, B)— i EREL ST, 2007
2= MyF&IiX, SDS-PAGE 75 32,000 &
B &=, £72 HPLC Z L A DOFE RS

AREHIL, REXA~—ZFR L TNDHZ &
PR &I T-, RIR 1%, #Hf%sE L LT NADPH
RS DHBITEESE Th oo, WEFET,



ABEZE ORI pH #2722 A, BT
TiEpH 7.5, BBL)STIE pH 11 TH o7z,
el L, Bl OSSR T T, BoniEMEIR
FRALIE MR TR 30 @M 2 R LTz,
FER RN AR 2 A, A I BT A
M 2B Y e N o BERRE TS (EC
L5 1L.3)RASERY F A -2-T VR
EWTEEE (EC 1.5. 1.2 IR Y4+ 2 FE I
YER L2 7=,

SIR IZ2WT b Rt 21T - 72 & 2 A,
HIEMEZ RO TRIR &< OFEEANRR 6

# 1. RIR & SIR OH5#K

RIR SIR

Molecular mass 64 kDa 79 kDa
Subunit molecular mass 32 kDa 29 kDa
Cofactor NADPH NADPH
Km for 2-MPN 3.52 mM 7.15mM
Km for NADPH 3.7 M 3.7 M
Specific activity 10.2U/mg 0.12 U/mg
Optimum pH (reduction) 7.5 7.0

(oxidation) 11.0 10.5
pH stability 6-8 6.5-8.5
Optimum temperature 50 °C 40 °C
Thermal stability <35°C <35°C
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None 100 100
Ethyl acetate 0 0
Methanol 72 82
Ethanol 27 27
1-Propanol 0 16
2-Propanol 0 10
Acetone 12 24
Dimethyl sulfoxide 74 44
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