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CEMEFHRO

P ek Bl ChKRED20 ] 35 Pk 283k 10 1 Tl S il 22 Pk i 52
Y A T 5S4 W £ < 7|
(ZHMEHKRFEAMEFETHREHA8HE P, 40 230032)

WE BM GIUHRTHRILE IR ChKRED20 [ kA Iy vf M UM PE R . 73 4 ChKRED20 353644 (6% Kby
FFU BL21(DE3) thifh 7 S8 ek , i BRI His-tag B0 B8 20 I 6 P S 88 1 T I b OF it — 25 (R AV S i
WL B, PTG W f 45 W H L TCALER (1 0 ek | WU WP TEAL ARG PR . SR 1) ChKRED20 J5OR% ek bk 76 KT
Feil kR N KR His-tag 1T BEAPEORAL , A DEAH 0 AT Y2 119635 3 G His-tag ChKRED20 FLHSAF N 31 C 3 His-tag 1)
SR PR HE A B T 0. 77 A1 1. 28 i BB UREE N 55 °C E pH 4 8. 05 FLIABG e BeRi R F WL EFRUE 3 LA Bl 1
SN, B KR His-tag U ALATRER (AT K AT ChKRED20 6k I FF 5 o iy T b

S WL SN s ChKRED2O  His-tag: 527 P s V0 FF I8 46 11 T3

HmESES R34
NXEFRER A XEZHS 1000 - 1492(2025)08 — 1365 - 08
doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 08. 001
ChKRED20 /& —F# i H Chryseobacterium sp.
CA49 W HLIA I , KARARZE T A F His-tag R4,
T LS SEAR RN (> 99% ee ) HifE AL A i
W A A——(18) 2-58-1-(3,4- " | A Jk ) O
[ (S)-CFPL]F{AREIAJE ", I Al @ 1d )2 Prelog 3£ J5
P B2 R W) , 2B B B DCHH S ft b AR ) 72y
Yy AT B EL RV T o RV T ey L i
FRIBAL T 57 TR O ACERAE O AR AN IR o
MR EZ—. HAl, ChKRED20 £ 78 K
T iR R s 223k (R 4 R AT R KA
AR ZE W AT R I 1 A TR AS, BR 1 R
BRI o X — )@ ] REIH A T RIAT AR %
B RINTE IR ] AR T B = 58 24 1 B
5 S BIR F  S2mE E B E TS (DA
LR R A SR B REa TIHEAIE
TR KSR AT R 2R 1 5K 7 A 5
I, iZWE5E & TE i PR % His-tag A7 B 5% BR His-
tag, HO0 AL K 8% 25 1F K $2 % ChKRED20 £ 2 35 5%
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BETUH : [H K B RFEIEBIH (45 :82173725 31400680 ) ; 4%
T AU IR AT 39T H (45 : DTR2024005 )
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1.1 ##

L1.1 fF&bid BB A H R
(NAD +) BifR R R (Kana) W 7 BigRHLT 2
A3 5 |V E R R 2 SR e ey b v A AR ) TR
ety A BRAN T HE L ; Yeast Extract L) &z Tryptone I F
¥ [ OXOID /A 7l ; PrimeSTAR DNA 3% 4 fifi . DNA
Ligation Kit ., B[R il $4: #% 1 PN VI i A1 Primixed Protein
Marker ( Low ) 1l F H 4% TaKaRa 7\ 5] ; SPARKeasy
Mini Plasmid Ultra-Fast Kit W T 111 & BB EEA W7
ARA PR 5 BRRe B B, HoAt A~ i AR 24y
e SIS SN N S

1.1.2 hiiked & O LB HFRE(g/L)  FRI
BERFSEIY) 5. 0 ¢ JREEE R 10. 0 g G04LHH 10.0 ¢,
IIAGE FBZEKCK: pH A2 7. 0, BRI ARSI K & 45
ZAHRM K 1.0 L,121 CHEKEHE 30 min, @ LB
IR (g/L) 4% LB AR B 37 55 DL A 400. 0 mlL
FRS 4328 2580 500. 0 mL fR4RETEI Y , FE 0 A
A1.5% ~2.0% MR HS , 121 °C 5 H K 30 min,
3 SOC H5 575 FREUBEEE i 20. 0 g FEEREZ LY
5.0 g HjAKE3. 6 ¢ HALHNO0.5 ¢ FALEE0.95 g A
L5 0. 186 g, JIIA 800. 0 mL ZE18 /K i bk & 52 404
fif , FEIMAZE K E R 2 1.0 L, 115 °C i K7 30

min,
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1.1.3 @ dwA it O Bk AR EH
TRAF ik 18 2 R T BL21 (DE3) /R 43 138
FefE 3. @ Jiki: pET-28a( + )-ChKRED20 A< i
R RAF

1.1.4 M EM%4E  DKSD A HUH RS
Ty (PRS2 AR B A R R]) (PCR 971 ( Bio-
Rad) \PYX-DHS-BS- T %! 55 37 4 ( b BRI B2 97 2%
WA PR ) VD650 i TAE & (A Sl
ARAF) TR ( RS ABRAA)
ZWY-211B 4 2R 40 R (R A A BR A
A)) HI-16K B30 AL () g Al U a8 A FR 2 ) |
VCI130 ji 75 5 48 i A % A (38 [ Somics 23 A ) |
GENE GENIUS EEli% 14 £ 4t ( 22 [F Sungene A H] ) |
DYCZ-24DN U3 B HL JKAE (AUt —E YR R
/A7) Multiskan Go 42 K BFARAL ( 52 [ Thermo 2%
A EIRHLIKAL (AE s — Y RHA R A o
1.2 A&

1.2.1  ChKRED20 #54-s% R HI KM HF# BL21
(DE3) 1 pET-28a( + ) bR R X ChKRED20 #E17
ik, DI 5 22 i 20 R B 2l fk, 4R Ch-
KRED20 75 3¢ [# [E 5 £ ) $ AR 45 & v 0 (National
Center for Biotechnology Information, NCBI) 1 %] > 41|
1% B, GenBank : KC342020. 1), fy/E T/ TA( |
1) e 0y A7 PR 2 B & 0 R 3, g ol 3 4 3 DA
BamH [ ( F: 5'-CGCGGATCCATGGGCATTCTG-
GATAATAAAGTGGC-3") #1 Hind Il ( R: 5'-GC-
CAAGCTTTTACACCGCGGTATAGCCGCCATCC-3")
Neo T (F:5-GTTTAACTTTAAGAAGGAGATATAC-
CATGGGCATTCTGGATAATAAAGTGGC-3") 1 Hind
M ( R; 5'-CCCAAGCTTCACCGCGGTATAGCCGC-
CATCCAC-3") L 2 Neo 1 (F:5'-GTTTAACTTTA-
AGAAGGAGATATACCATGGGCATTCTGGATAATAA
AGTGGC-3") f1 Xho I (R:5'-CTCAGTGGTGGTGGT-
GGTGGTGCTCGAG-3") 1 FR il P B DI s ) pET-
28a( + ) #fA b, JR15HEH N i #l C i His-tag SO
#5r His-tag AR 45 1Y K #F 4 BL21 ( DE3) H2H 14,
His-tag (1) EBRREE A RA N ED B 70y, maE
RIRTI L RE 4 F 5

1.2.2  ChKRED20 & & ik O ¥4 8 0 i R E
b ,4 XRNEHER T 54 50. 0 pg/mL Kana (1) LB
PREEFR AL B8 T 37 CHRFFM PR R @ 1
S ARG IR 1 LB A PRI R R
MR EA 50.0 wg/mL Kana (¢ 10. 0 mL LB 1557 5
H,7E 37 °C 200 o/ min (35 R PR HE R 12 B

TERBES TR 1 2 100 1y Fo il 5% 42 100. 0wl TR
T4 50. 0 pg/mL Kana %) 10. 0 mL LB i3 ,37
C 200 r/min 4z % 5 5% 2 W K AE 600 nm KT
A G (optical density, OD){EH A 0.4 ~0. 6 ;@)
B 1, 7E ODg fH A F 0.4 ~ 0.6 R P A
LY 0. 4 mmol/ L 1y 5 PN HE B A2k FLBE T (iso-
propyl B-D-thiogalactoside, PTG ) 554 4 # ik, 25
°C 200 v/min 48 Z2155% 7 h, WAEFEIAAFET -20 C
#wH.

1.2.3 ChKRED20 % & ¢y A= kA M & 7
JIT TSR T A P i A B i IR P 2 i (50 mmol/ L
pH 6. 8) , i e &) Jq B A A, 13 000 r/min B0 5
min J5H % bR GUCR B T, RUAS R
K] SDS-PAGE #fj 7 8 H # ik i o

1.2.4 ChKRED20 & d2m & 135 340 nm
AbH TRl 5 NADH [ I O B2 i >k i .8 ChKRED20 11y
WGP (0 pH 6. 8 11 i R P 22 v i L ' 10. 0
mol/L ) NAD + BV, R BE B & 2 0. 01 mol/
L 1) NAD + 08, IACEARA 300. 0 L i) i 14
I A B AR TR BN 10% 1 53 A G
Yy, #4550 A AR 5, 2 I R O 7 AN [ I [, 7
OD AL 10 7 P 1 o

1.2.5 ChKRED20 ( % His-tag) 48 % 8 3 1 J 89 )
Z

1.2.5.1 #H&EEE &5 ChKRED20 7£ pH 6. 8
B RR B0 22 i b 5 R AR 738 10% 1Y S N R 0. 01
mol/L Y NAD " JR4,30.40.50 .60 .65 .70 C (iR E
TERE S min, I G OD,, AL BETEPE 25 T
B 1 e T R (E (E SO 100% ) HEAT L
B, TR AR TSR B 0 b, i B

1.2.5.2 Hi& pH TP EA[E pH ¥ Britton-Rob-
inson Z MK, FHACE AR pH Y B NAD * TAE
W (pH H3.0 ~ 10.0), $¥i&E & ChKRED20 54~
[F] pH I - 5 A 7RG W 37 CHEH S min, £
340 nm LI OD fE, K Prill pH T B 15 i
e PR (BOE  100% ) HEAT HOH, 3153 H A X il
WEYEA S, e B

1.2.5.3 EEREEE BiEE ChKRED20 £ 30,
40.50.60 .65 .70 C F/KIAMFE , Fi g B [ HRURE o R
FER S5 pH 6.8 KY - Hi N T TAE IR &>
300. 0 wL SR £, 340 nm 2R 5E OD B, PF-Af il
Pl G R o K A 2 AL SR A O T SR
100% , 28 FAK0 355 1) 0 4% ol T A BEUAFXO) Tl 0% 2 7T
oy
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1.2.5.4 pHRUEME RIS B 1A P M iy B
RGP A B %t pH B2, & & 0% &1 Ch-
KRED20 7£ A [A] pH A9 Britton-Robinson 28 # ¥
37 COKBIER , & WU s 5RY) - S 1 TAE M)
R4 JETE 340 nm 2005 H OD &, DA PFAk i 9 76 41
e R 4 b B Bl 15 PR SR 100% , X EE AN
] pH 2574 B G BO JTE 1, 3 580 780 4 05 1 100 4 X
H4rte

1.2.5.5 4 J8 B FX} ChKRED20 ( JG His-tag) [/ 5%
M) EREER P I AZEHRE S 1.0 mmol/L 11443 J& 25
FREBEAF (KT Co™ Mn®" Mg’* Ca®" [Cr'" |
AP EDTA) R E A 1% (V/V) 12 10 75 1 74
( Tween-80 | Triton X-100) , 30 °C .200 r/min ¥z 24
h J5 5 TARWOE IR A, RV IR AE 340 nm 20
OD (B I Hff 72 T AT BTG Pk o 5 oA 40 Ak B 1 06 178 22
R 100% , T[] 25 4 315 1) 3R 2% T R 7
AEGT TR 1 7 43 L o

1.2.5.6 AHLRXFI¥ ChKRED20 ( G His-tag) (5%
W) TE R I AR E0R 30% 1A BLisR
i B SR N B IR 2R 2R L A
Fe R L IE CbE L IE BEE L A ik . — S ) o
30 °C 200 r/min $iz37 24 h J5 5 TAEREEIE S , X
NEVEAE 340 nm AT E OD {i, W58 ARG P 4%
ARG WL Ak B i) It 35 1 o A 100% , 284 [F]
A HLIRTRI A B (1% 70 A% it 1% 1 e BT S A 43
i3

1.2.6 ChKRED20( & His-tag) & B 44 1£.4L
1.2.6.1 AJa]i& 7% S %) ChKRED20 ( ¢ His-tag)
EEI TR 4SS ODg fHAT T 0. 4 ~0. 6 [ TH I
AL 0. 1 mmol/L [y IPTG , 43 B4 16 .20 25
30,37 °CF 200 v/min JE3%55552 12 h BES HWE A
Fik ,7E 600 nm AL FEE OD A . WA B IA S
NG R S R, R 4T SDS-PAGE 43 Afr 1 il % 7
M5 B SRR MBS M2 SR 100% |, H:
ARAS R E T (R TG 1 e R o R 1 0 BB
1.2.6.2 AJa] IPTG ¥ B % ChKRED20 ( JG His-
tag) M2 LB AN RV B IPTG (kR 0.1,
0.2.0.3.0.4.0.5.0.6.0.7.0.8 mmol/L) ., FEEE
LRI B ODgyo 2 0.4 ~ 0.6 B, Jin A W] v JBE 1Y
IPTG F 25 °C 200 r/min ¥E3% 135 12 h iIES HIWE
ik AR 4. 0 mL (R ZE M P e , R4 7
SDS-PAGE F3 A7 F I 4 0 2 , 5 S5 0 5 710 Wk 32
TG PR N 100% , HoAx #5355 S 50 Tl 7% P
FEREDG il TG R A 43 LU TR

1.2.6.3 AJA)iF S6FE]) %) ChKRED20 ( JG His-tag)
SZI F2 R 5 AL S A TR ODggy 4 0.4 ~0. 6 B,
AL FEH 0. 4 mmol/L [y IPTG, F 25 °C 200 1/
min Y535 EEFE A R B A] (1.2.5.7.10 .12 .16 .20 .24
h) 2 BT S P ORE S5 0 8 B TE 600 nm 4b
) OD B, Wi B P 4 JE 75 i 8 ) #8471 SDS-PAGE 4y
M R B P R W5 B 75 S B 1) BTG 1 E SR
100% , oA 81755 o 17 Bty A JEURE X il 336 2 1 40
5,

2 #HR

2.1 BRETFEHERANEE. REIREEE EA
PTG AL 32 35 )5 159 20 AH 7 2 11, SDS-PAGE 43 #7 7R
(1), #4 N % . C ¥ His-tag J2 JG His-tag 1) H 1)
B AR T4 9k 32,78 .29.59 .28. 82 ku,
SR /AN—5, Yk 3.5.7 4 5 E T His-tag
A7 C v His-tag #7447 N ¥ His-tag ) ChKRED20
Y. KIE 3 HLIkIE 5.7 AL, B H M E A
F TR B S TR IE 4,68 430N DB 4 A T
BLORRIN LW RIS R AL, TKiE 4
Hr, HAEE AT IR L VK 6 .8 TR SRR, X
VLW 25 Bk His-tag v] LB S 452 50 H A 1 0 T ek

ka M 1 2 3 4 5 6 7 8
97.2

66.4

443

29.0

E1 AE#rZHEHLEZR ChKRED20 i) SDS-PAGE 5317
Fig.1 SDS-PAGE of carbonyl reductase ChKRED20
with different tags

Arrow:; ChKRED20; M: Protein molecular weight marker; Lanes 1,
3,5, 7: Whole-cell lysates of E. coli corresponding to Control pET-28a
( +) empty vector, Non-His-tagged ChKRED20, ChKRED20 with a C-
terminal His-tag, ChKRED20 with an N-terminal His-tag; Lanes 2, 4,
6, 8: Supernatant fractions ( post-lysis and centrifugation) corresponding
to Control pET-28a( + ) empty vector, Non-His-tagged ChHKRED20, Ch-
KRED20 with a C-terminal His-tag, ChKRED20 with an N-terminal His-
tag.

o P R S P BRSSP ANAD T AR
AT S, HE L I AE 0D AR5 B BEG . 252840
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1 Pin, LLJG His-tag (%) ChKRED20 [iff iif 14
100% ,#577 N s F C i bn 25 19 B4 A6 IS 90 0 Sl 32
T 0.77 F11.28 £, £ b, KBk His-tag 0] 2 5 3
FAR BTN . ZBRAREE S5 23R KT RS 1 0
FE M EE SRR, rdk H 1) 238 IR 22 80, i AR
2B A ChKRED20 F AL IIRE

®1 HEE/RE ChKRED20 HESENE

Tab.1 Enzymatic activity of carbonyl reductase

Relative enzyme

Enzyme Structural characteristics

activity (% )
ChKRED20 fused with N-terminal His-tags 56.3 £1.03
ChKRED20 fused with C-terminal His-tags 43.7 +£0.03
ChKRED20 without His-tag 100 £0.92

2.2 ChKRED20( F His-tag) By & B 5544k
2.2.1 RF#% 38 % st ChKRED20( £ His-tag) #
v 0.1 mmol/L IPTG .16 ~37 °C T L4 200 r/min
VPRI 12 h J5 - 7 , R A B an 18] 3A B
7, BT BE T, B OD B Rl 2 38 i, 1 B 1 i
VAL BE FHiE i T i . SDS-PAGE 25 L 4n &l 2 ff 7, 16
~25 Cifs RN BEIRE TH s, B AR B E BN
Bio 25 CUA IR S i A Rk R e fE K
it 25 Cifs5 )5, SDS-PAGE iR H R A&
W I, AELRFL X 0 PR A5 PR 47 7E 80% LA |, 5] 3B
TG PRI R 4 R — 2, M3 Sl R AR 25 C i,
S iU AR 3 SO A S ST

M 1 2 3 456 7 89 101112

ku

97.2
66.4

443

29.0

2 FEEEMBENEBRENIZIE
Fig.2 The effects of different temperatures on the
expression of the target protein
Arrow: ChKRED20 bands under different temperature induction
conditions; M:Protein molecular weight marker; Lane 1: Whole-cell ly-
sate of control pET-28a( + ) empty vector; Lane 2: Supernatant of con-
trol pET-28a( + ) empty vector; Lanes 3, 5, 7, 9, 11. Whole-cell ly-
sates of ChKRED20 induced at 16, 20, 25, 30, 37 °C; Lanes 4, 6, 8,
10, 12 Supernatants corresponding to lanes 3, 5, 7, 9, and 11 after

cell lysis and centrifugation.

2.2.2 RF IPTG # % # %2+ ChKRED20 ( £ His-
tag) 49 %A WIRIMAAEHAE TPTG,25 °C 200 +/
min 3557 12 h J5E E R IKEAE 4 s, 78 PTG
WIE R 0.1 ~0.4 mmol/L I, 25 1 A 5 FE 51
WS T s 5 RS A e S M R 2 7
IPTG ¥ JZ T 0. 1 ~0. 4 mmol/ L Z [a] I , i P4 F1 4%
KKF-5 IPTG ¥ B 52 1 AH G, 9 TIPTG ¥ i
0.4 mmol/L B}, ChKRED20 fff 3 4~ [, i3 8] Ch-
KRED20 f:ff IPTG ¥ i H7 0. 4 mmol/L,

0.7 1 1 1 1 ]
15 20 25 30 35 40

Temperature(C)

es)

120

100-//>\,_\'

80

Relative activity(%)

40 1 1 1 1 1
15 20 25 30 35 40

Temperature(C)

3 TEREMEEZE(A) EEEE(B) 300
Fig.3 The effects of different temperatures on cell density(A)

and enzyme activity (B)

2.2.3 #FF AR A E % ChKRED20 ( & His-tag) %4
Hrh TEFEHEIS OD 25 0.4 ~0.6 BN A 0. 4
mmol/L IPTG F 25 °C 200 r/min ¥ % 5 35 /A [6) Bt
[, 290 OB I S 14, SDS-PAGE 3-#T {8 7 il £
FIZA R SR OD fEINE S RAHFT (K 6) . H1E
TR B BURE I 600 nm I A0 I 2 TRV OD {H, 25
RN TA FE, Bl S TE] R, TR A
% WK TB PR  AES ST 1 ~7 h (75 E N, B
PR 5 5 I TR R B B 775 I E] 7 ~ 16 h
DTR] P, B P A e, ELRE XS B AT P DRy
80% VA I, Wiz B L5 IS 8] 9 7 b, 7E7 ~ 16 h
P85 3 P ) PN B PR AT A

2.3 ChKRED20( 7t His-tag) B &G4 B R AL
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14
ku

97.2
66.4

443

29.0

M 15 16 17 18 19 20
ku

97.2

66.4

443

29.0

B4 AEFSFREXEHEARZNZM

Fig.4 The effects of different IPTG concentrations on the expression of the target protein

Arrow; ChKRED20 bands under different concentration of IPTG induction conditions; M: Protein molecular weight marker; Lane 1, 15: Whole-cell

lysate of control pET-28a( + ) empty vector; Lane 2, 16: Supernatant of control pET-28a( + ) empty vector; Lanes 3, 5, 7, 9, 11, 13, 17, 19.
Whole-cell lysates of ChKRED20 induced with 0.1, 0.2,0.3,0.4,0.5,0.6, 0.7, 0.8 mmol/L IPTG; Lanes 4, 6, 8, 10, 12, 14, 18, 20 Super-
natants of ChKRED20 induced with 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0. 8 mmol/L IPTG.

120

—_

(=3

(=]
T

(o]
(=]
T

Relative activity(%)

[*)
(=]
T

40 1 1 1 1
0 0.2 0.4 0.6 0.8

IPTG concentration(mmol/L)

ES5 AEREFSHIFEST ChKRED20( L His-tag) B iE &
Fig.5 The effects of induction with different concentrations of
IPTG on the enzyme activity of ChKRED20 ( without His-tag)

M 1 23 4 5 6 7 8 9 10111213 14
ku

97.2
66.4

443

29.0

E6 AEFSAENBNEQFRIEZNIMN
Fig.6 The effects of different induction durations on the
expression of the target protein
Arrow: ChKRED20 bands after different time induction conditions;
M Protein molecular weight marker; Lanes 1, 3, 5, 7, 9, 11,13;
Whole-cell lysates of ChKRED20 induced after 1.2.5.7 9 12,16 hours;
Lanes 2,4,6, 8, 10, 12,14 Supernatants corresponding to lanes 1, 3,

5,7,9, 11,13 after cell lysis and centrifugation.

Aoor
1.8}
1.6}
81'4-
£
C 2

1.0f

08 1 1 1 1 1 1 1 1
"0 2 4 6 8 10 12 14 16

Time(h)
B 120

100

Relative activity(%)

1 1 1 1 1 1 1 1
400 2 4 6 § 10 12 14 16

Time(h)

7 AEFSHEXEEEE(A) FEEEE(B) BN
Fig.7 The effects of different induction durations on cell

density (A) and enzyme activity (B)

LnEl 8A fi/R, JC His-tag ) ChKRED20 £ 3 i
55 °C . ZEEE 30 ~70 C 1) Fl AR R E PE 55
e, B 70% DA b U W A I R X ] B A
ARG ) ek B 3 PR . Bl 8B P /R, JC His-tag [
ChKRED20 f%i% pH 8.0, 7E pH 7.0 ~8.5 (3t
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100 |

80

Relative activity(%)

60 -

40 1 1 1 1 1 ]
30 40 50 60 70 80
B Temperature(C)
120

100

(e}
(=]
T

Relative activity(%)

D
(=]
T

40 1 1 1 1 1 1 ]
4 5 6 7 8 9 10 11
pH

E8 R (A)70 pH(B)%t ChKRED20( & His-tag) i& 895500
Fig.8 The effects of temperature (A) and pH (B) on the
activity of ChKRED20 ( without His-tag)

120 -
S 100f S
2 - 40C
5 50°C
2 80f .
o = 60C
Z - 65C
< o,
S 6ol 70°C
40 1 1 1 1 1 1
0 2 4 6 8 10 12
Time(h)
B 20, pH
- 55
— 6
£ 100 | - 6.5
z 7
Z -~ 75
2 so0f -8
2 8.5
5 w9
S 601 95
- 10
40 1 1 1 1 1 1
0 2 4 6 8 10 12
Time(h)

9 RE(A)F1 pH(B) X ChKRED20 ( F His-tag) 38 %E 14 #3500
Fig.9 The effects of temperature (A) and pH (B) on the
stability of ChKRED20 ( without His-tag)

PN, AT TS PETE 80% LA I, 2 W 3% it A5 55 B 1k 2
PRt A A5 AT AP IS I o B AR T
T RE 25 UK 9A FiR . XA IR E AL B 12 h
J& IR 75% LA S P U8 B TR 4 TR
FERATA RAF S e . ChKRED20 7EAN[R] pH
(5.5 ~10.0) T Ay 80 3 il 7% 000 7 45 4R an 1] 9B fip
No M pH N 8.5 B, EE 12 h J5EEE A 7E 80%
PLE, 2% pH 76 9.0 ~ 10.0 35 B, 12 h G444
70% A L BT ARG P o 10 I K 8 PT LA IO, E B
BT pH ARAE S — i e i Sk LA i
2.3.1 4 /%% F 5 ChKRED20( % His-tag) # % v

Fit P T B RS PEAE IR S N h 2 2 B 4 B B T
(ISR, 1 22 W 2 4 B8 A R A Bl DR 1ok 4
LS M AR E I, B rT BB T A A B 3
HC B — BB S5 7= A 5 I B PR R AR . 3R 2 i gh
RN, 2848 % %7 ChKRED20 & 3 A [F] 2
JE B BOIE SOR, Mn®* [ Co®* (Mg®* [ Ca®" (A" DL K
EDTA () 8 5 B 355 PE 4> 51 4 105.09% . 110. 02% .
109. 78% . 102.05% F1 109.53% ; |fii Tween-80 F
Triton X-100 X B HEAT — 7 P HNHRIRCR | AH X 1%
P43 5114 59. 53% Fi 84. 67% .,

*2 &EBFHNENERRENZIN
Tab.2 The effects of metal ions on the activity of the target protein

Metal ions Relative enzyme activity (% )
primitive enzyme ( None) 100.00 0.6
Mg** 105.09 0.3
Ca** 110.02 £1.3
K* 61.83 1.7
Mn®* 109.78 1.5
Co** 102.52 0.8
AR 109.53 £0.9
EDTA 102.05 +0.9
Crt 91.64 0.6
Tween-80 59.53 1.0
Triton X-100 84.67 £0.7

2.3.2 FAHEF X ChKRED20 ( £ His-tag) & % v
it 1) 52 1 R 2 25 A7 B HLVE A RZ e, 3k 3
7, 2B PRI X ChKRED20 A3 A [R] F# B2 4 417 il
YERT, IR . DMSO |, — 5 F Be . HH R | TE BEbE | A i ik
DL e = G e 1) A XTI TS M 4 il Ol 46.59% |
65.49% .86.42% .89.58% .91.41% .89.31% L) J%
87. 87% , LW1ZEE 32 B ML R AR 5K

3 i

PRHEIE )5 ChKRED20 1 22 S50k 44 5% A
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Tab.3 The effects of organic solvents on the activity

of the target protein

Organic solvents Relative enzyme activity (% )

primitive enzyme ( None) 100.00 0.6
methanol 101.12 1.7
ethanol 101.84 +1.0
isopropyl alcohol 102.06 £0.9
acetone 46.59 0.2
DMSO 65.49 +1.9
ethyl acetate 102.78 +1.5
dichloromethane 86.42 £0.8
toluene 89.58 £2.8
n-hexane 98.17 1.2
n-heptane 91.41 +1.3
petroleum ether 89.31 1.1
chloroform 87.87 1.7
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Enhancing solubility expression of carbonyl reductase ChKRED20

and characterization of its enzymatic properties
Shen Yue,Zheng Hong,Fan Xinjiong
(Stem Cell and Tissue Research Center ,School of Basic Medicine ,Anhui Medical University ,Hefet 230032)

Abstract Objective To enhance the solubility expression of carbonyl reductase ChKRED20 and investigate its
enzymatic properties. Methods The ChKRED20 gene was synthesized and transformed into Escherichia coli B1.21
(DE3) for heterologous expression. The solubility of the protein was evaluated by adding or removing His-tag,
changing its position, and adjusting the induction conditions. Further optimization was performed by varying the in-
duction time, temperature and IPTG concentration. Subsequently, the enzymatic properties of the recombinant en-
zyme were examined. Results The ChKRED20 was cloned within the Escherichia coli system to achieve soluble
protein expression. This was achieved by removing the His-tag and optimizing expression conditions. Compared to
enzymes with the N-terminal and C-terminal His-tags, the enzyme activity of ChKRED20 without His-tag increased
by 0.77 and 1. 28 times, respectively. The optimal temperature and pH for enzyme activity were 55 °C and 8.0,
respectively. Furthermore, the enzyme demonstrated good adaptability in higher temperature and alkaline environ-
ments. Conclusion The removal of the His-tag and the optimization of expression conditions can significantly im-
prove the soluble expression of ChKRED20 in Escherichia coli.
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