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X AL W WA~ i I 7 A e i I R 47 T BE
FER o TR, A b A7 B IR 97 B9 K e
JHERE B BEAR 25 49, 4-HIL HAT )3z (0 N A 5% R T
IR 3E ) 4-HTL 25 5 32040 5 32 IOV b o
B OV LU Kl A H AR BOVE R T Tk Ak
e R R Wy TR R A 1 4-HIL B
fHAX (28, 3R, 48) 4-HIL HA7 Lk 4% v,
WAL A3 1% 77 VA A7 AE R B E AR (LA 0.091% -~
0.6% ) 43 85 2l Al R HE  J5U b R} 75 3K & KR B A
SEARE T BRI R R 5 L e R R AL T
( L-soleucine-4-hydroxylase, IDO) f# 1k & i (2S,
3R, 4S) 4-HIL 2 & HEAH 71 . X4 Haefelé 25
(1997) 7 4 T Fh 1 5 0 Wb 2 B BE 8 B L= 5%
% 1 (L-dsoleucine, L-le) ¥ 1k 4 (2S, 3R, 4S) 4-
HIL f 3 VR 41 5% {28 4 ok WL JG 22 0F J i ™™
Kodera 85 (2009) ¥ R IE T 75 98 2 < 2F fl A B
(Bacillus thuringiensis) /1 /% I G847 5 Mk 41 46 Lle
H o G = 1R 43 5 2E ik (2S5 3R, 4S) 4-HIL Fil 3%
HARR 19 TDO ™ ™™ %W 1 S % 4-HIL [ 264 45
BLE T A
0 CH

CH,
OH

NH, OH

B 1. 4-HIL g "
Figure 1. Structure of 4HILY

W16 IDO 10 Ml ~7 4 1 A2 5 I 4-HIL A0 45 1
DI . KWLM B. thuringiensis TCCC 11826
g BE 1> IDO G i B R ido s 1ZFE R & 723 M4
TR, i b 240 N2 LR . Wit IDO & 1R E 4l
AT AE W A T I o R R R A L KX R T OE.
coli W3110 th Rk SeHL T 4-HIL M UAEW AL A
WEGTAT Ay 4-HIL ) A2 9 1 3 43 R 305 BELIR LAl [
N Sk e 2 TR AT AR ) AR 7 R S e
%

| N SR IDIRES
L1 44

1.1.1 FH%RFER: KT Escherichia coli BL21
(DE3) fil E. coli W3110 Lk J& Jii ki pXMJ19 FI pET-

42a By i A LI = R . TR & @ 2F M WOB.
thuringiensis TCCC 11826 H KA} £ K2 W AW
Folt (R 5 5 2 o R 5K o
112 $5F £ LB HiR i 2 ok 20]. BEAR:
FRHEE N % HE0.2% (W/V) ,NH,Cl 1 g/L,Na,HPO,
12.8 ¢/L, KH,PO, 3 ¢g/L, MgSO, *7H,0 0.5 ¢/L,
FeSO,*7H,0 0.01 g/L, pH 7.0 7.4, 115°C & ¥ &
H KW 20 mino I8 2 4 2 £ AF BB 9% 2k 2 S0k
211,
L1.3 EZ5: WGk N UMW T 55 [ Thermo
Fisher Scientific 2\ @) ; T4 DNA % #: i f1 TaKaRa Ex
Taq® KX &M B %= AP TR CRE) f R 2 A Ni-
NTA B 5 T bty o Re 1R A9 2 75 (28, 3R,
48) 4-HIL by i T 5% [ Sigma 24 7], HoAR B A
N = 5y B4l
1.2 HEEEH PCR ¥ 18

He#5 NCBI 4R i& ) B. thuringiensis 2-e2 [t
ido ( Accession No. HM358019. 1) J¥ %I 3% A Primer5. 0
BBk g1 (3 1) JFZRAE AL 0N & ORI R
Bt AR A A & . L B. thuringiensis TCCC 11826
LK 41 DNA Sy BB, 23 590 #1514 IDOA 1 IDO-2
LL J IDO-3 Fil IDO4.TaKaRa Ex Taq® 5] &4 14
Hoido F:Hl. PCR 254 5:94°C 5 min, 1 PFIF;
94°C 30 s.56°C 30 s.72°C 1 min, 30 4~ ¥ ;72°C
10 min, 1 MEH. KN ZR N 100 pl. B 10 pl
PCR 7745 1. 5% B I W St g v v Ay W
1.3 RiAFKHHEE

PCR 4 14 7= Wy R J5 » 73 i 48 Nde 1 Rl Xho 1
LA K Sal T A1 EcoR T 24T XUMG V> JF 1% #: 22 & A [H)
il U () 2R 1K 3 Ak pET-42a A1 pXMJ19, 3R 4G H 41 ks
pETADO 1 pXMJADO. 4 J5 ¥ |- ik T 415 B 5 31
AL E. coli BL21 (DE3) K15 5 41 & #k BLADO Al
BXHDO, ¥ pXMJIDO ¥4k % E. coli W3110 3k15 5
20 ¥k W31104DO.
1.4 IDOWMFSRERS B

¥ BLADO Ff 135 - WA 42 2 L 5% 50 wg/mlL
R M LB AR RS 55 He s 4% 2 2% S0k 211 19
Jiidony Hof 5 30k JF AT B I ke e R H K
(SDS-PAGE) K3l » % M 4 A& H )L K R 48 IPTG
% SIS L A pET42a ) E. coli BL21 (DE3) . #%
Ni-NAT B Jlig it W B AL & H . KA BCA i A
s€ ) G e A R .
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1. 2|9
Table 1. Primers

primers sequence (5°—37)

D04 CCGCATATGAAAATGAGTGGCTTTAGCATAG (Nde 1)

D02 CCGCTCGAGTTTTGTCTCCTTATAAGAAAATGTTACTA (Xho 1)

D03 CCGGTCGACAAGGAAGCTAGATATGAAAATGAGTGGCTTTAGCATAG (Sal1)

D04 CCGGAATTCTTATTTTGTCTCCTTATAAGAAAATGTTACTA (EcoR 1)
1.5 IDO &4 bp M 1 2

FH B 98 F0 55 20 IDO (19 4% J7 I 72 43 3l 2 B SC ik 00— 6568 bp

07141 227, % Ldle dkFEF% 2 % 040 mmol /L, 3%
M Lineweaver-Burk XU {5 £ 1 ¥ % 43 #r # 41 IDO 1) 3014 bp
K, fv, A8 250 R EE A pH BRI ¢ =&
41 IDO (1) 3 353 FE A pH, 43 ) T 2535 Fl 45°C ¥ 1000—
AL 1DO Kb FH AN [ B 1) LI 52 46 3R s 1k 700— 723 tp

1.6 4-HIL gy

Yo B8 2 2% SCik (18] (1 J7 ¥ Rk Bl HPLC-MS ¥4 %}
4-HIL BEAT 5 PE A e & 55 7 o
1.7 4-HIL B EMEEk

¥ W31104DO Fh 75 328280 28 100 mL 47 30
peg/mL &% & f 500 mmol /L Lle & o & &1
FEAR FE AL, T 35°C 220 r/min HEFHFE 4 h S5,
TN L 0.1 mmol /L 1 IPTG , 4k 42 4 3% 15 55 o
f4 h B ZRW 0.5 mL W2 HAEY & (Ll 0Dy, %
) LA & 4-HIL & &,

2 g5

2.1 ido B)EhE R FTIEHKME

LA B. thuringiensis TCCC 11826 L [X 21 DNA 4
AR, 23 0 AL A 514 IDO- Fi1 IDO2 LA K& IDO-3 Al
IDO-4 34 J= E 47 B I Wl VK 3RAS 20 T 82908 730
bp 1 H (# 5 BL, 5 1 4y 7 5t (723 bp) #TF.

H 10 F B2 [nl WOt g U 5 23 )3 B2 2 40 [R) g
DI 235 B Ak pET-42a 1 pXMJ19, 3f 43 5 41 it ki
pETADO 1 pXMJHDO, ¥4 3L 4 B # k. & E. coli
BL21 (DE3) Ji& 52 7 41 Ji r 3R 45 H 41 B #k BLADO Al
BXADO. #£H & 41 Jit i pETADO F1 pXMJIDO Jf
Sy Nde T F1 Xho 1 UL f Sal T 1 EcoR T i 4] 46
Wk, &5 Rl 2 s, &8V 5 5 m R Rk
730 bp [ H I v B LA S 5 3R K — 30w i B
UEW] ido 3[R O % M) % 2 2 R A ik b

W 38 E kg B P ) A BOR I , &5 R SR B OR AE
FOIRAGFI) ido FE R L5 723 DML R » 2w i 240 S5

2. EHR M BLADO 1 W3110DO &) Eg 7] B ik & i
Figure 2. Identification of recombinant plasmids digested by restricted
endonuclease. M. Marker; lane 1. pET-HDO digested by Nde | and
Xho 1 ; lane 2. pXMJ-DO digested by Sal I and EcoR I .

JL , GenBank % [ii 5 4 KC884243 . £ Lb 43 41,
IR W T RMA LR S CWIE W B.
thuringiensis 2-e2 [ ido & K AHLLEE 73 4 97. 47%
(704 /723) F1 97.91% (235/240) , I 7 % I (1) g 2
FetE v e 5 B. thuringiensis 2-e2 [] IDO 17 1F %
%[16] 3
2.2 IDO WRIER Ak

¥ BLADO 1 55 72 W) Bl & LB A4 B 7% 2k
o, %A 0. 1 mmol /L IPTG i 5 %34 4 h, Y 45 4>
B A I 68 S R R S 34T SDS-PAGE. 45 I {2 i
gt 5 45 R B 3 i, BLADO TR AR i v Je G 1
THAYE P I 47 7829 29.0 kDa )4
#y, 5 1IDO Hig 4y ¥ 28. 92 kDa (% 6 x His Fr%%)
— 30 KWL G ) AT Rk H R A R R

167 T 4 TR A R R V28 0 JiE B L R SR Ni-
NTA SERZHT L5 25 440 41 IDO, 4835 Hr < W 4
SDSPAGE. % L i Lt s MWL 0 T AN
29 kDaff) W — 40 (B 3), &4 I s HoK B A
3 mg/mL, & W% & (24 & R AR, v T R 22
2.3 = IDO WEMR Y5

KH 2,4 AL 5 OR X (2S, 3R, 4S) 4-HIL #5
#E i S 41 IDO [ i Al I B = W i AR A IS S R H
HPLC-MS X} I o3#1, 45 B &l 4 fros . &7 401
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& 3. E4H IDO 1y SDS-PAGE H jjk & i
Figure 3. SDS-PAGE analysis of recombinant IDO expressed in E. coli BL21 (DE3) . M. Marker; lane 1, 7: total cell lysate of E. coli BL21 (DE3)
harboring pET42a; lane 2: total cell lysate of BLADO without IPTG induction; lane 3: total cell lysate of BLADO induced by IPTG; lane 4: soluble
fraction of BLADO induced by IPTG; lane 5: insoluble fraction of BLADO induced by IPTG; lane 6: purified recombinant IDO; lane 8: total cell
lysate of BXdDO induced by IPTG; lane 9: soluble fraction of BX-DO induced by IPTG; lane 10: insoluble fraction of BXADO induced by IPTG.

FrE i 41 IDO i Ak B 3 7™ 4 1) H I Ok B9 I T
39 4 13.5 min fil 21.6 min [¥) {8 3% 0% (& 4- A,
B) » b4k 5 0 58 H— AN £ B I ) 2 23, 8 min [ £
T o 43 R bk 0 % W AT ST 40 AT, A AR LW
PRETIN (] 2 21. 6 min (4% 06 ¥ ST % LE ol 3119 (1]
4-C.D) , & % A 4HIL 5 2, 4 Ff LK IV 5
R 2, AR R AR R R R E R (T
O 313.3) WUl W1 E AL IDO [ A6 R )
(28, 3R, 4S) 4-HIL. {2 & K 54354 13.5 min Fl
23. 8 min 1) {8 3 0 22 T35 45 40 0 A R AR ) 2,4
Bl 2L G R A0 LAle (45 H R BoR) o

2.4 EE IDO BEZ4S N

2.4.1 E4H IDO HIEGE M 5 47 Mg A [\ Ldle ¥k
J5 K IDO [ ;e N 3% B, K ] Lineweaver-Burk XV {3
R EVE L i i F 3k 43 U7 RE 17V =85. 86/ [S] +
0.48, i S ixlg i K, AV, 2351k 0. 18 mmol/L
1 2.10 pmol/(min » mg), 5 & R & 1 B.
thuringiensis 2-e2 [f] IDO fF4E — @€ £ 7 (H K, M
V... 20 % 0.27 mmol/L A1 1.13 wmol/( min *
mg) ", R WIART ST IRAF I IDO 5 R W 1 5 R
AR T & -

2.4.2 EHIDO HiERRGRE : 53 0 E A A il
JE R A IDO AR X3 Pk, &5 ¥ 5-A s . IDO
T 1 ek S 1) T R T T e M Ak B 35°C I H
P 5t v » B I (1 48 28 T iy O PR RG24
J& v T 60°C I i P 58 4x 3 K

2.4.3 1IDO &Fi& pH: 7& & idif L (35°C) &M F
W 5 AN TA) pH X E2H IDO JE i 52, 25 R an i 5-B

A=360nm
(A) ) 13.5
= 2000
2 ]
£ 10001 21]-\6
0 : . . . .
(B) 5 10 15 20 25
2000 135
o ] 216
< 1000
. \ 23.8
t/min
©) (D)
il 3119 100 3119
& o
1] w
5 50 § 50
E E

u
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miz mlz

& 4. (2S, 3R, 4S) 4-HIL #x 4 @ K E4H IDO B & [
=4 HPLC #1 MS &g

Figure 4. HPLC and Mass spectrometry map of (2S, 3R, 4S) 4-
HIL standard and product catalyzed by IDO. A and B: HPLC map of
(2S, 3R, 4S) 4-HIL standard and product catalyzed by IDO,

respectively; C and D: mass spectrometry map of (2S, 3R, 4S) 4-
HIL standard and product catalyzed by IDO, respectively.

fioxe pH 7.0 B IDO 3% 5 > 24 pH =y T 8% T
7.0 IF, BEE pH R 25 JE0E R SUR R B

2.4.4 IDO #F2EME: 73 K E 4l IDO T 25.35
AT 45 °C JECE AN [F) I Ta) LA e 6 #R& e 1k &5 AR ]
6 7. 7EHT 8 h N, IDO 7f B i i f 35°C F fR F
e R 5 B I TR ) 3 I, 3 N iR B R EE 4 IDO AR
P PRI IR PR #A, H 25°C R 35°C 45 1F R i TS
PEF B2, T 35C & TS h G RA
85. 1% MG PE . 1M 45°C 4 Rl B i i 2, £
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B TR S h A HE L og e k. RWIHE
41 IDO £ ¥l 45 11N LB Re e, HL Bt A 4 Ak 2 I 1]
(10 S2E K it J5E AR ARG P A
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Figure 5. Effect of temperature (A) and pH (B) on

recombinant IDO activity.
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Figure 6. Thermal stability of recombinant IDO.

2.5 4-HIL 9 EYEL

TR 4 IDO [ W R R A, R H
S AL pET-42a K AH 5 DLAU# &1 1) pXMJ-IDO (5
tac JAZ1 1) T E. coli BL21 (DE3) rfid ik, 45 L %
B 20 B Bk BXHADO 1] K0 H nl 3 ok 8 20 i H Rk
&5 BLADO MiT (& 3) « K E. coli W3110 5 1E K
B Tl A= 7 B 1 R BB BT DR & E A R
pXMJDO f¥] W31104DO i AT 4-HIL 1) 1 A& 4 %% 4k

WAL IPTG 5 5 (1) W3110-4DO, i 75 fl % Jf: 125
D JEHEAT SDSPAGE, B |3 il 52 IDO LL3E ), 43

MO LLAR L IPTG 53 108 Foki pXMJL9 (1) W3110 4
X g5 R 7 Pros, W3110-4DO B 44 B i Je L
FIERP I — 4% 2y 1 54y 28.00 kDa 454, H
IDO B if 73 F & 27.96 kDa — 3. 45 R ik & W,
W31104DO 5 BXADO i 21 il [f) ik /= JC B 8 22
o T T S0 2 BH S6F HECBR AR T AR A 2 IDO i
PE, 11 W31104DO HiZ i Lb i /715 8. 91 £0. 15 nmol /
(minemg B M) o HILW I, 75 W31104DO 2y
Fak HnT s HAT IS PR 2 DO

kDa

7. W3110dDO #y SDS-PAGE H jk & g

Figure 7. SDS-PAGE analysis of IDO expressed in W31104DO.
M. Marker; lane 1: total cell lysate of E. coli W3110 harboring
pXMJ19; lane 2: total cell lysate of W3110dDO induced by
IPTG; lane 3: soluble fraction of W3110dDO induced by IPTG;
lane 4 : insoluble fraction of W3110-4DO induced by IPTG.

500 _ 153
—&—4-HIL —=— Biomass 3
= 4001 4
<
£
£ 3001 3
2 s
€ 200 12°
=2
=
< 100 F I
Q
0 4

1 1 1 1 1 O
16 20 24 28 32 36
t/h

0 4 8 12

8. 4-HIL pY % B2 i 72 #h &%

Figure 8. Curve of 4-HIL fermentation process.

¥ OWEL I W3110-4DO 55 3529 45 1) 45 b 52 15 97
ey IR 4 h 5, N ZURBE R 0. 1 mmol /L 1)
IPTG 4k 891 % 45 9%, 45 4 h HURE U 52 1 AR 2B % 4
HIL 3RS, 25 R WK 8 fion. £ IPTG %4 h jGHIH
DR 4-HIL A B B W3110-4DO A4 B i 38 s
A-HIL 7= BRI . 40 36 h BE 9%, fa i B A6 R 3k B
89.28% (28 h,44. 64 mmol/50. 00 mmol) .
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3 itig

4-HIL B A &7 B R IE 2590 A nl Le 40 i A=
W) s PR SR E R AR R R B R A 4y B Al
RS A L S O s Al 3 N1 4 I S N e S BV
JAET . IDO Ry R BLAE A 4-HIL F) 5 2 A 4 A i
AT RE

AW I M T = 4 oF AT B
TCCC 11826 ¢ [% i (1) ido & DA ¥ 4% 17 IR Al 24 2L 1R
FPA 5 B RIE ) B. thuringiensis 2-e2 ido fZ{F— i€
M) 22 S 5 1K R B8 38 AR AT [A) 45 2F T % 5 Lle (1)
SRAFEFEA B R m TR E N E RN AR
FEBI M 45 R W, %R IR 54 Fe’ ™ R ool )% — %
L 5 A0 T 5 I 5 AT () His' XAsp/GluXn-His®
R R T s sk

28 % 58 %N [R) FF e 0% R e R b A A Lle A= Bk
(2S, 3R, 4S) 4-HIL, % 7 v % 3L IF K R H AT 4-
HIL A& 1 H R 09T IDO 1K B 2% 1 e 1
PRI AW R IDO AT TR N RGN
il 27 R T 0 9T, R B 05 3E RO 4% 4 (35°C Rl pH
7.0) & T KMAFF WK UL 7E BE 3L Al FoRE ido
BT E. coli W3110 it 3214 o 3 & 19 5K 5 3R
B, H 2 B Ak W31104DO Bef8 K 89. 28% (1) Lle %
o 4HIL, & T [F 5% & F W Em B
thuringiensis 2-e2 1DO (82.00% ) " . ok 0] W, A
WE 5T B 3K 43 (1) IDO 1 3d & T 4-HIL (1) K i A i
Ak

Smirnov % * SR E M) 5 B E 7 B R 117
AN IDO [ J5 77 41 H AR 4t L6 P ke 1R 40 6 A, AR s
MEEA & EHCT 1 AN B AT Wl 2 1 R 9T
EHLIR 6 AN MG X H AT LS 56 1R 72 40 I 3% 1 » (R A K
VBT 9% 55 72 B (Pantoea ananatis) AJ13355 [ L& &t
1% ¥ 4k g ( Accession No. BAKI13117.1, 5 TCCC
11826 IDO Z(HE MR /7 S AHALTE Ay 32.26% ) FLA7 fi# 1k
L-le 7 % (2S, 3R, 4S) 4-HIL {35 ¥, iy H 5% 1
FE AL S E 8 B, thuringiensis TCCC 11826 Fl 2-e2
¥ IDO % L% Mg K, A1 V,,. 53 54 5. 10 mmol /L. 1
0. 80 pwmol/ (min‘mg) 1

A IT L E K8 R 4 pET-42a fl E. coli
BL21 (DE3) it % ik ido 3 K UL F E 41 IDO ) i
£ AR I TG K B A0 R A4 28 LA 2% 1R )5 5 3R A
SRR A S A, W RE T pET-42a (1) T7 JH 3)

thuringiensis

TR R K, A ido K& IR HE S RN R GA F i w5l
HAE AN RIS Wi iR pET-42a K1)
FiE AL pXMJADO (4 tac 351 T) T E. coli BL21
(DE3) Hrn] R34t n s o HOR B AR (1) EE 4L . ih
T E. coli W3110 ¥ AE h ik & Tk Az 7= b 1 H R 1R
¥k, H SR B 4 )5 ki pXMJADO T E. coli BL21
(DE3) A1 E. coli W3110 Wiy Rk & (B3 K 7)
S B (1 4-HIL B 4 2 oKk 0L 8 22 5 (4 i ok
90. 15% F1 89.28% , &5 A B /R) » it LLR H = 41 i
Fi pXMJ194DO Fl E. coli W3110 {E K ido 3 H ik
ARGk AT 4-HIL 5B AL

BARARWEF LI T 4-HIL (949 & il 0 3L 5
T REHAT AT R B 3 v 1 5 18] o 39 in 4 -HIL (1) 1 8
— 5 BT IDO 5 ko A BT F A, i 1 55 1k i
JC A B g2 i M R OA e, T A R ) T AE K
L T ido (¥ 97 32 R e 1) HE AL, DU Sk 79 05 ok B
A M A R A AR . R IR ido T B B AN [H]
5 DUAC AR bl A B pE B R4l b SRS s T
4-HIL FLE8 1 IDO Rk o 55— )71, 4-HIL 1)1
A A B R T A 6 A B F R 4-HIL [ i
B AUFRERY, KIGHF # b Lle 4 32 2K
Wk Livi ™Y, (A 4HIL [ S S A T Ak
A, HRTIE AR WA ST IE . DR AE T S W 5% b ) 1
hn v 12 0A 5 DLk B 38 0 Lle ¥ 58 B $2 =
4-HIL =B H . A LR OF o8 Rl b &3R5 5E
T 4-HIL Tl A A 77 10 B K

KR AT Y I R N A E B AR
ORI ) F o AR N H TR ) e R Sk
Uk = LR AT AW I A T RS 2 0% . AT
ATk A-HIL [ 5k A8 ) i R B9 52 2118 J5E Al ) B oK
h s SRR AT AR W) ) AR R ek B A A
HRAIERAT DT K -

2 3Lk
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Characterization of recombinant L-soleucine-4-hydroxylase
from Bacillus thuringiensis and its application in 4-
hydroxyisoleucine biosynthesis
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Abstract: [Objective] L-soleucine-4-hydroxylase (IDO) encoding gene ido from Bacillus thuringiensis TCCC 11826 was
cloned and expressed, followed by enzyme characterization. In addition, recombinant strain was tested for its 4-—
Hydroxyisoleucine (4-HIL) biotransformation. [Methods] Ido gene was amplified from B. thuringiensis TCCC 11826
genomic DNA and expressed in BLHADO. Recombinant IDO was extracted, purified and characterized. Recombinant strain
used for biotransformation of 4-HIL was constructed. [Results] Composed of 723 nucleotides encoding 240 amino acids
(sharing 97.47% and 97.91% identities with that of B. thuringiensis 2-e2) , ido gene was cloned from B. thuringiensis
TCCC 11826. The recombinant TDO contained a His' X-Asp/Glu-Xn-His’ motif that is specific for Fe (II) /aketoglutarate—
dependent hydroxylases and catalyzed L-soleucine to 4-HIL. Normal hyperbolic kinetics was observed with L-le in the
reaction by recombinant IDO. Lineweaver-Burk treatment of the data yielded apparent K and the V,,_ was 0. 18 mmol/L and
2.10 pmol/min/mg, respectively. The optimum temperature and pH for the recombinant IDO was 35°C and 7.0
respectively ; moreover, the relative activity of the enzyme remain 85. 10% after 5 h incubation at 35°C. In all, recombinant
strain harboring ido transformed 89. 28% of L-soleucine to 4-HIL.  [Conclusion] In this study, an ido (Accession No.
K(C884243) with novel sequence was isolated and enzymatic characteristics of recombinant IDO was systematically analyzed.
In addition, we successfully achieved the biotransformation of 4-HIL from L-soleucine. This work will lay theoretical
foundation and practical basis on the microbial manufacture technology of 4-HIL and other amino acid derivatives. This work
will lay theoretical foundation and practical basis on the microbial manufacture technology of 4-HIL and other amino acid
derivatives.

Keywords: 4-Hydroxyisoleucine, L-soleucine4-hydroxylase, enzymatic characteristics, Bacillus thuringiensis, microbial

transformation
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