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R T 14T H SCUECT Btk e &y T P& 4K 15t o
agnH EEHRERES A4

WEK EBD % 4 & &
WO mAL BEE 2 % Fne

T Kok K ASFEF R/ AH TR S ARG TARE AL PG, K 430074

FEE OoF I AL A 22 P T A RO R b 2 O e A5 B ARG JE O TR AR TR AR i 1 S AT IR SCUECT B Bk
agnH FER AT SERER K TP X AgnH & 10 FR K AL 5 PR BEAT DAL . S AT agn H JE TR B4 Ty BE I 8 7 AR 8

A B SCUECT Wi #kJe i T R i 14 43 1 AL 2 4L 248

it . it PCR 33813 agnH 2K 3L H (585 bp),

F e 24 Bk pET28a(+)-agnH . AL K FF 1A BL21(DE3) T #k 3547 5 IR 35, o A IPTG W .7 5 iR
JE FiF5 - I 18] %) 5 2 Bk pET28a(+)-agnH 55 35 19 52 W, FI S [ ¥R 52 10y K Wi 30k 0 Y2 0% JE o 28 26 11 L 2R W
SDS-PAGE ¥y B4 8 1. 452K EZ WAL IPTG ¥R 0.4 mmol/L RN 25 C HFE A Ky 25 h &
T AgnH # H BB 5 7E 250 mmol/L A BRMESE B P B T - 153 Bk BERR i 19 AgnH 8 H .

KEEIR MUE LT R SCUECT bk el T WM ANl s agnH SR SR TEHE; EHRE 54K

HESES Q939.9 XEEFRIRA A

Je i T (1-methyl-2-[ 3-pyridyl-pyrrolidine ]) &&
— FPAEALE T B W v 09 AR W, 0 A Y
AT A R 2% ~8% M, Rl T H—
b W A8 AT — A Wit 1 B 20 R, 2 — R Ak 2 S5 A A € HL
ARG, 0 BHJE W T X5 AR R34 a) =
A Z R EUE B ARRON AR R o A R
e T E ARG 500 mg/ke, B T H
e E SRR E AN Ty F AR, A IR W e e Je ity
TRBCR E AL ELUX IREE A

B DR — P KRR A TE AT HLIR , o B FR Ay 4B
BHRIR SR T R . I JC 5 B A C-C XU AN
PSR TR ik AT T 4 32 B F & L2 Al ot
e DR AL SR AR B R W 2, b 5 &
B B R AN e ELSCRARS Y B R RN S 4
J& T RA R/ A4 S TR e W B Z I iR 7 A
WK C-C BUE A 1% B0 T 4% SR 1R O T M — 1) %
bR E SR T 4 ) . DL ek 3% 5 D i A 7
TR BOR B 3R E ok R S S A R R AR T R
LR I G . VR 2 WA RE 7 A E R RIS S

Wi H 1. 2018-08-16

NEHS

1000-2421(2019)02-0081-07

it B 5 1R B B TR L S AT T LA e R
RN -2 9 2 O S N U S O WIS S )
R,

BA R T K fae o e - R
SCUECT T4 ¥ /2 M W dt 45 22 PH i 48 52 A + 1
3 S O A A 0 TR R 4 3k DR Y T A5 3 TN R 4
TELE LT, 5 a8 AT B SIYL Bk e T B
i3 vpp H B0 AR FRILTA S16 TR Bk iso HEA
Yo v TR VR vk I agnH 3K N 4R 6 0 A
AgnH b B R B SRR ARG v R
agnH #H AL KA HE BL21(DE3) B #1775
IR 23K IEXT AgnH B A %3k Falifb 45 1k 170
b W agnH BE DK D) RE Fl 48 7 AR 6 AT I
SCUECL Wbk e T B i 1 43 1 HIL I 25 Ak, W)
IF s oy A W B 2547 o) i A 4R 2 % O ik

1 #MRlEFZ®

11 & #
Escherichia coli BL21 (DE3) R %5 + ¥ B

HEeTH. FE AR LTE (31070087,30570046) 5 #idb 4 [ R Bl 245 4 & 430 H (2011CDA079,2008CDB076) 5 H b 55 A% 3 AR

WAl 55 3% & 1 (CZW 16005, YCZW15104)

WEZ R AR WS A ARSI 1« 4 T UL W2 5 AL H1 25, E-mail: ya0931321250@163.com
WAR R B B, BTFE T ) IR U S A W AR, E-mail: lixiaohua@mail. scuec.edu.cn
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SCUECT ¥k A i ma B R K 2% 2E i B 2% 24 B o 1
T A= W 5 3 = AR

kA pET28a(+) ., HiFRIEN LB WAKK:
FLOE A MR 100 g L84 10.0 g  BEREIRILY
5.0 g EAZE 1.0 LypH 7.0) J LA [l 48 37 5 (i
M 10.0 g G ALEN 10.0 g FEREFEERY) 5.0 g 3%
g 18.0 g, A E 1.0 L,pH 7.0),
1.2 agnH EBE % ES pET28a(+ )-agnH EA R
PG

I TaKaRa MiniBEST Bacterial Genomic
DNA Extraction Kit Ver.3.0 11 5 32 BUHR Jfg 1 45
- SCUEC] W bk s DNA, 4548w T H i@
SCUECI Wk h agnH 3 ¥ 4 B ¥ 51 F 3% &
pET28a(+) i £ 75 M i 5, ffi il Primer Premier
5,09 it it BRI SR S .

b 31 Primer-F: 5-CGCGGATCC ATGA-
CAGAAAAGATATAT -3"CF Rk ik A Bam HIRE 1)
)5 F #3514 Primer-R: 5-CCCAAGCTTTTA-
AGCGGTCGCCTTCATA-3' (FHRIZ 4t K Hindll
DI 7 £ . PCR WK & : DNA 1.0 pL, Primer-F
1.0 pL,Primer-R 1.0 pL,dNTP Mixture 1.0 pL,
Taqg DNA B4 8 0.3 11,10 X PCR buffer 2.5 pL.,
JoH K 18.2 pl, MK 25.0 pL, PCR ¥ 4% 1
4:95°C 5 min,95 °C 30 s,60.8°C 30s,72°C 30 s,
25 MEF ;72 °C 5 min,4 CIEIR . VIR EW B 8 A
B.2 BamH I f1 Hind Il WY )5 5 & 1k
pET28a(+) # #, b B2 S 4l E.coli BL21
(DE3) ., #kHUH 5 % . 42 BT K i 17 BamH 1 1
Hind I SR D) %5 58 B i 10 46 28 1F 5 19 BH M 5 e
— 84T DNA 7 %5 .
1.3 agnH EE R FiES SDS-PAGE 4 #f

1E 50 mL DNA U 7 1E B 59 BH 1 o B 1 9 v
ANIPTG AW 4304 0.2,0.4.0.6,0.8,1.0
mmol/L, 3% B 755 i B 4378 20.25.30.35.40 °C,
SR 43 BB E O 10,15,.20,25.30 h, KiE T
FEHEBET 4°C 4000 r/min .0 10 min, JT&E
PR EET 5 mL R, 8 A B 15 minGE
mls,AfE2s), 4°C4000r/min &L 10 min, 5
BISCEE A B VSR ULTE . R Ni-NTA His »
Bind Resin #fifb & 1, 43 5 H & 200.,250,300.,350,
400,450,500 mmol/L BRI e VEREE ., 12%
SDS-PAGE il , #2 JE 80 V.,
14 EEMEWMEEFEST

{#i | NCBI #f1J Blast £ £k 4% {4} A ) ClustalX

X AgnH 0 FE R ¥ 51 R P RO SF 50 3 4T
T R MEGAT.0 3440 8 3 40 F AR, T003000
bR Al A BioEdit # 4 Al ProtParam £ £k #X {
X B AR BT AT 1500, R PROSITE . NCBI
Blastp 754 84 X ~F 25 74 35k (CD) # 47 #till , pHD
6 2 T 2 1 ) R S A

2 ZR545)
21 agnH EE M REREH KR A pET28a(+)-
agnH HItg &

DLHR J + HEAT H SCUECT B #k 5 DNA i
M, Primer-F Hl Primer-R N 5| %, # 14 PCR § 3%
B85 agnH HH K/N—32 600 bp 9 F B
(B D JH BamH Tl Hind [l XUEFEI Y16 F B 7
5K pET28a(+)i#4  FELE. coli BL21(DE3),
PRBCEE AL T SR BUTCRL, ] Bam H T #1 Hind [ #8475
UGS 2] 2 A 7 B, 43 5% R agnH -k PRUSLTE 1)
J B pET28a(+) £ WUEF VI Bz (& 2) . X 3 B
FBOEAT IR T SV E . 5 agnH B P31 —FL,

bp
2000

750 agnll

500

100

M:DL2000 DNA marker; 1:agnH JF PCR ¥ 3 7= ¥ agnH
gene fragment.
B 1 agnH & PCR #1&
Fig.1 agnH gene amplified by PCR
22 agnH ERGRBHEEBFEIOH
FIH MEGAT7.0 # P AgnH & 1 R Lt
e, IWIE 3 af LLFE . AgnH & H 5Kk E T
Ochrobactrum sp.SJY1 1 ) Maleate isomerase H
A 100 % ML P , Maleate isomerase AJ ¥ L 5k fig %%
ol E SR, FAEW SR T Loktanella pyo-
seonensis " B Asp/Glu racemase M ¥ JH T
Agrobacterium rosae "I Asp/Glu racemase B
100 0 ML
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bp
23130

6557

4361
bp

2027 2000
750
500
250

MI1: A-Hind [ DNA marker; M2. DL2000 DNA marker;
1:pET28a(+) FUA X HGY) 5 2:pET28a( +)-agnH T 4 it kL XL
Yl 3: agnH 3 KW X HF VI, M1: A-Hind I DNA marker;
M2.DL2000 DNA marker; 1:Plasmid pET28a(+) DNA digested
with Bam HI and Hindlll; 2:Recombinant plasmid pET28a(+)-
agnH DNA digested with BamHIand Hindl; 3:Gene agnH
DNA fragment digested with Bam HI and Hindlll.

2 JRHL pET28a(+ )-agnH HIHIE
Fig.2 Construction of plasmid pET28a(+ )-agnH

100
100

28 100

0.20

M #i5 ExPASy ProtParam 7TE £k 2» #1145 H .
AgnH HHH 194 MR IR K, pl 5.34, 4 il
TR R IR (Asp + Glu) i 23 4>, 4 1E B fif
MR ILFRR F (Arg + Lys) N 18 N, RNEaE R
H9 2941, F B E K RE(GRVAY) 2 0.223,

% M PROSITE. NCBI Blastp X} {4 5F 45 ¥ 35
(CDYFEATFELE T, AgnH 2 11 H A3 ok R I
SR R DI REAL A5 R T R A AR/ =R L W eIk
T JE it B G R X A SRR B R A R T T 1l L 1 ok
2 5 R 7 S TR TV THE T . £ DM TR JOR T e il 1 5 T
TR IR W

Zi b, AgnH B (AR 18 00K T A 40, 4
M AgnH I MR EE N, WHRMHmAEREE
T IE H A g R R HE T O R T R A B, AR
GRVAY ¥ #EM AgnH FE A MBI KMEEN ., Fl
H SignalP 4.1 Server 7EZ Tilill AgnH AN F A5
SREFE) M AgnH & HOMAE S W E AL pHD
FEL TN B 1A 4548, T AgnH A& A
94 o-12iE 6 4 BT E

AgnH Agrobacterium tumefaciens SCUECI1

Maleate isomerase (AIH15801.1) Ochrobactrumsp.SJY1

Asp /Glu racemase (WP090114479.1) Loktanella pyoseonensis
Asp/Gluracemase (WP103657324.1) Agrobacteriumrosae

Asp/Glu racemase (WP062553682.1) Rhizobium sp. Root149
Asp/Gluracemase (WP072641210.1) Rhizobium leguminosarum
Asp/Gluracemase (WP077107640.1) Agrobacterium sp.DSM 25558

29
87| Asp/Gluracemase (POO53202.1) Agrobacteriumrosae

Asp/Gluracemase (WP024899995.1) Rhizobiales
)] I Asp/Gluracemase (WP097143384.1) Rhizobium subbaraonis

B3 ETERERFINRFHLH

Fig.3

23 AgnH EEMATIBA SR

¥ pET28a(+)-agnH 4 UKL Ak 09 K I AT
W7 0.2 mmol/L IPTG & F F 20 Cif TRk
20 h, SDS-PAGE #& Ml &5 R & 4 frowm, 5
pET28a(+) T KL & 1K 18 & W X b, 45 2R B s,
20.1~29.0 ku Z A KEMAEEARE., LR
1 AgnH H MR, UIET AgnH & AWK ER
B KER4r AgnH B H AL TUUEY.,

Phylogenetic tree based on amino acid sequence

24 AERER IPTG X AgnH EARIZHIEIN
WE IPTG W44 0.2,0.4.0.6,0.8,1.0
mmol/L, %} pET28a(+)-agnH 41 JF ki 4 4L 1) K
AP T 20 ‘Cifs 51k 20 h, SDS-PAGE #& l 45
HINE 5 frn, 5 pET28a(+) JFkL i 1K TR 4 W X
Fo FEARN R E IPTG BiES T .o LLE H 20,1~
29.0 ku Z A KEp&HEARIK, IPTG WK ELE
0.2~0.4 mmol/L JE B W ,IPTG %% S AgnH &
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HEHR EF @, IPTG W ETE 0.4~1.0 mmol/L
I, IPTG %% S AgnH FHHE W FE#H, 0.4
mmol/L IPTG %% AgnH FEH R X B K.

M 1 2 3 4
ku T s
66.4— = w
44.3—
20.0 — NN
-“ — AgnH
20.1—.

M: Protein marker; 1: pET28a (+) Jfi ki 1# 4 2L fif 1R & W s
2:pET28a(+)-agnH 4 FUR WK fFIR 5 W ; 3:pET28a(+)-
agnH T4 PR PR R % BUVE s 4. pET28a(+)-agnH 4 kL
AR 2 3 W . M:Protein marker; 1:Lysed E. coli BL21 car-
rying the recombinant plasmid pET28a (+); 2: Lysed E. coli
BL21 carrying the plasmid pET28a(+)-agnH ; 3:Precipitate of
the lysed E. coli BL21 carrying the recombinant plasmid
pET28a(+)-agnH ;4 :Supernant of the lysed E.coli BL21 carry-
ing the recombinant plasmid pET28a(+)-agnH.

B4 AgnH EBAHIAES
Fig.4 Solubility analysis of AgnH protein

ku
97.2 — o

— e o .
66.4— =~ W — N -
15— - G — . - - -

———
-— — — —

29,0~ g — AgnH
20.1—

M: Protein marker; 1: pET28a(+) i b AR & 2:0.2
mmol/L IPTG #E®RIEE1; 3:0.4 mmol/L IPTG ¥ F R ik
#H; 4:0.6 mmol/L IPTG # § %Kik & H; 5:0.8 mmol/L
IPTG S £ K HA; 6:1.0 mmol/L IPTG '3 £k HH,
M:Protein marker; 1:Lysed E. coli BL21 carrying the plasmid
pET28a(+); 2:Induced expression of protein for 0.2 mmol/L
IPTG; 3:Induced expression of protein for 0.4 mmol/L IPTG;
4:Induced expression of protein for 0.6 mmol/L IPTG; 5:In-
duced expression of protein for 0.8 mmol/L IPTG; 6:Induced

expression of protein for 1.0 mmol/L IPTG.

B 5 A E IPTGREX AgnH & B R IZHS0m
Fig.5 Effect of IPTG concentrations on the

expression of AgnH protein
25 AEFSHEX AgnH EARIEH N
FETEE S 20 'C IPTG ¥R 0.2 mmol/L 1
FAF T KA 5 ) 23 G B O 10,15, 20, 25,
30 h, %t pET28a(+)-agnH B 4 5 ki ¥ 4k 1) K

FFE AT S H 3K, SDS-PAGE #1125 5 (|8 6) i
/N5 pET28a(+) T ki B AR IR & W X H , 78 A48 6] 11
7% SEHE R, 20.1~29.0 ku Z A KBEAEHE
k. fE10~25 h W [a] B, % 3k B BE B E) 3% i 5
K3 E25~30 h B [A) B, 2 2K o o T [0 398 Jon v o /L
W3 25 h RBBEK,

Ww M 1 2 3 4 5 6

97.2 .

66.4— s e

oS =

oy B —

I el

M:Protein marker; 1: pET28a(+) JRA HIKIR AW ; 2.5 FF
K10 hWEH; 3:BFEEX IS5 hWEM; 4. B5FHEK 20 hIE
Fs 5: 85 FRIK 25 hEH; 6. FRIE 30 hilEH. M:Pro-
tein marker; 1:Lysed E. coli BL21 carrying the plasmid pET28a
(43 2:Induced expression of protein for 10 h; 3:Induced expres-
sion of protein for 15 h; 4:Induced expression of protein for 20 h;
5:Induced expression of protein for 25 h ; 6:Induced expression of
protein for 30 h.

B 6 AEFESHEX AgnH EARIEHZ T

Fig.6  Effect of induction time on the

expression of AgnH protein
26 ARFFEEMN AgnH EERIENFIE

7 IPTG ¥ JE 4 0.2 mmol/L &4 F . % B %
SR E 433 A 20,25,30,35,40 °C, Xf pET28a(+)-
agnH FH FORIFALI KI5 5 R 5K 20 h, SDS
PAGE Kl &5 R & 7 iR, 5 pET28a(+) Bk I
IR A WX LG, 7EAS TR B 5 IR R, W LLFE
20.1~29.0 ku Z [H] A K& HEARIE, 1F 20~
25 °C 15 T BE Y0 Bl P L O BE B i L RO R BOR TE
25~40 CHYifs S EEJE BN, 1 Bm, Kb =T
BH W52, 25 CHRBAER K,
27 AgnH EERI4{L

7E IPTG ¥ JE N 0.4 mmol/L. i K 25 C K
AT X pET28a(+)-agnH 4L FURLFE L #Y K
JArTE 75 5 221k 25 h, Al ] Ni-NTA His + Bind
Resin 2l fb 8 11, 43 7l H1 200, 250, 300, 350 400,
450,500 mmol/L Yy Bk M B JBi ¥ 7 17 % B, SDS-
PAGE f 4558 (& 8) 7w . 5 pET28a(+)-agnH
JORL AR 3E WO H 7R A [ e B2 i K mee ok BT
20.1~29.0 ku b A K& myfl & HE A RIK, PRk
&R 200~250 mmol/L B, BRmEXF AgnH 2 [ ¥EH
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B EF PG FE 250 ~500 mmol/L B, BE i Xt
AgnH HEHVEM BT B, R E A 250
mmol/L Bf eI AgnH % A Al 15 2R B & 1 B /Y
HH.

ka M1 2 3 4 5 6
972
66.4—

44.3—
29.0—

20.1—

M: Protein marker; 1:pET28a(+)Fki MIKIR G 2.5 SR
FEA 20 CHIRIBE N ; 3. FFMER 25 CHREIE M 4./
MR 30 CHRIBEM; 5:.1FFIE N 35 CHRIEEN; 6.5
SR JE 40 °C 19 4 15 8 4. M. Protein marker; 1:Lysed E. coli
BL21 carrying the plasmid pET28a (+); 2. Expression protein
with induction temperature of 20 ‘C; 3. Expression protein with
induction temperature of 25 ‘C; 4:Expression protein with induc-
tion temperature of 30 ‘C; 5. Expression protein with induction
temperature of 35 °C; 6:Expression protein with induction tem-
perature of 40 C.

7 AEBESREX AgnH EARIXH M
Fig.7 Effect of induction temperatures

on the expression of AgnH protein

M 1 2 3 4 5 6 7 8 9
ku

92.7
66.4—

44.3—

29.0—
—AgnH

s
1: pET28a (+) i AL W & 1R & W
2:pET28a(+)-agnH FUR AR S W5 3:200 mmol/ L IR Ik 3 5 ¥
PEMLE 5 4:250 mmol/ L BRMEBEBER L 115 5:300 mmol/L Ik
T Y % T k2R F 5 6350 mmol /L W M Uk BV LRI AR 15 72400
mmol /L BRI e J 9 VB M 25 145 8- 450 mumol /L 1ok Mk 39 Jid 988 ok i 4%
Fi5 9:500 mmol/L Wk ¥ B ¥ %& B & 1. M: Protein marker;
1:Lysed E. coli BL21 carrying the plasmid pET28a(+); 2: Lysed
E.coli BL21 carrying the plasmid pET28a(+)-agnH ; 3:200 mmol/L

M: Protein marker;

imidazole eluate eluted protein; 4:250 mmol /L imidazole eluate eluted
protein; 5: 300 mmol/L imidazole eluate eluted protein; 6: 350
mmol/L imidazole eluate eluted protein; 7:400 mmol/L imidazole elu-
ate eluted protein; 8:450 mmol/L imidazole eluate eluted protein;
9:500 mmol/L imidazole eluate eluted protein.
8 AERERKMIT AgnH & B 3 B =
Fig.8 Effect of imidazole concentrations

on the elution of AgnH protein

3 i #

AHIE 0T DA A A8 22 I T R R A A g o
i e 15 3] 1Y Je b TR A R AR i - T A SCUECL
B RRE AT 42 3 P AL I P S NCBI FE 48 Lo X, & 30 e
TR R L 0 A AR L AR cotigl8 il cotig2b I
2 1) T A R B S A B AgnH & IE R T 5 Y agnH
ST cotig 18 B, AR T agnH H
N A # T pET28a(+)-agnH 4 JFi ki It #kf7 £
ik, fE IPTG #JE 0.4 mmol/L.iESEE 25 °C .5
S 25 h 4R, AgnH AR B K H ., 16
250 mmol /L (1)K W Y 5 & 9k i T, A5 30 vk B B
) AgnH #HH .

R R S 5 A i REKE JE T T R A A P o™
AR ok R R AL A T E A TCA TR E 5
XN HBATFTEEEE S5 HEMA Ca®
A DS A0 D R R T Sz S 4 Tl 1 A P PR SR I Tl AE
AR E T AN EY . Fisch Vs £, Dok
PRI 2 S5 44 g 4 Ak 5 ok 2 6 vh C2-C3 RS 1y I Jz
LI A R L . EOoR BRI S+ 44 il A Ak &
e R 1) JULAn] S A0 Ak S 78 A 285 S A O 1 O T 6
HEGAC R & SRR Y, 31X o 288 AU T S5z S ) Tl Il 00 7 2
— il 22 o g A A A AR RF L B A A AT D e 2 R Ak
e IE N B AN AT o3 B — A8, B LA et
JR 4 B AR Sy Sl T A 105 S R 020, R R AL 2
o Tl 7 2 ) A IO AR e e (R AR T T P i 2 4
ity 06 pE 0L T IOk TR I S S R G G S Y
i AL A OC, 7E — S g B Ak & W, a0 i 95 b B
(DT FATE T REOR R Aa a8, > WG 14 52 3] & Fh 4
il 77 Cin €K 28 B ) 19 A R T dd sk im A DT'T
o, 2-%i 3k O WK N

KGR I — BT agnH FE 1) T 68 F1 48
AR AT R SCUECT B kR JE i T B A 18 4 1
BLHI B8 1 BEhil N — 25 5 R BRI S 4% T 114 2
BRI Tl Ak B8 A6 08 78 (0 B RE o mT Sy T A W T
BRI BT et T TG Y S A 7 AR W s 24 40 O 7 i i 1
—EWMZ%,

2 % X #
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Cloning, expression and purification of agnH gene in nicotine

degradation and metabolism of Agrobacterium tume faciens SCUECI strain

YAOQ Jiacheng XIA Zhenzhen HUANG Yue PI Ting MEI Feng
HE Donglan CHENG Guojun LIU Tao LI Xiaohua

Hubei Provincial Engineering and Technology Research Center for
Resources and Utilization of Microbiology/College of Life Science,
South-Central University for Nationalities ,Wuhan 430074 ,China

Abstract The agnH gene was cloned and expressed in the nicotine-degrading Agrobacterium tume-
faciens SCUECI strain,and the conditions of expressing and purifying AgnH protein were optimized. The
full-length agnH gene (585 bp) was amplified by PCR,and the recombinant plasmid pET28a(+)-agnH
was constructed and transformed into E. coli BL21(DE3) strain for heterologous expression. The effect
of different IPTG concentration,induction temperature and induction time on the expression of recombi-
nant plasmid pET28a(+)-agnH was studied. The recombinant protein was eluted with different concen-
trations of imidazole eluant,and the expressed protein was detected with SDS-PAGE. The results showed
that the agnH gene was cloned and the recombinant plasmid pET28a(+)-agnH was constructed. The
expression of AgnH protein was higher under the conditions of IPTG concentration of 0.4 mmol/L,in-
duction temperature of 25 °C and induction time of 25 h.A higher concentration of AgnH protein was ob-
tained by elution with a 250 mmol/L imidazole eluant.

Keywords Agrobacterium tumefaciens strain SCUECI; nicotine degrading metabolism; agnH

gene; gene cloning; expression and purification of protein
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