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The Expression and Purification of Recombinant Methionine
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[ Abstract] Objective To construct a prokaryotic expression and purification system of the L-methionine
v —lyase. Methods Metase gene was synthesized and a gene recombinant plasmid pBSK-Metase was constructed.
The expression plasmids pBV220-Metase and pGEX-4T-1-Metase were constructed by molecular cloning
technology, and were transformed into e. coli Dh5 a. The expression of pGEX-4T-1-Metase was induced by IPTG
and pBV220-Metase was induced by incubation at 42°C, the induction conditions were optimized. Through the study
of the target protein purification, the methionine repressible enzyme purification system was established. Results
Two highly efficient prokaryotic expression and purification system pBV220-Metase and pGEX-4T-1-Metase were
established and their induction conditions were optimized. The methionine lyase purification system was established.
Conclusion A prokaryotic expression and purification system of the L-methionine < -lyase is established
successfully, and pGEX-4T-1-Metase could express well and get purity as much as 95% of methionine enzymes.
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1.1 E#R. RAFKF

AR pMD19-T W9 B KiEF EW A . Hilk
pBV220 Fh H [ BE 25 R 2 [ B 2 A 2 ik 9 i 40
RIHZEE . K pGEX-4T-1 d &k b e k2# AL
FEAG P2 B . EcoRI. BamHI 25 FR i1 P4 U1 il
Taq DNA R G B A28 . GST Resin 1ml
(W A, RIS H K, SALRIA b H AR
WH EEET. EAR yv- 2 H Sigama 2
Al L- AR v- AEER A THRERMER R,
M 45 GenBank % MR J¥ %1 3k B B (J3 351 5 H
E13407) , ZHt BigsEsm N TRA BRA A& it
TEFEA pBSK A,
1.2 BREKRILZESATF pBV220-Metase HIH

ERETE

PBSK-Metase 5#k /A& PBV220 %A FHUCHC Y
BEUI07 A5, SRS Y, Y s AE Metase
FBIARBGEYINL & EcoRI Al BamHIL 472 & i B2 5%
U HMW KBS P E] pMD19-T 4K 14E #3545
KEPHIE, P15 pBV220 #iiAkiE
1.2.1 EFAEH pMD19-T-Metase Mt R L%
(1) PCR W.5elk: HHEIEHHGASITH] (MR IR
5 ATG B2 (%0 TAA) HATRFS9, BliEs]
Y15 55| EcoRI BV, RS9 5" smsl A
HindIII BYI6 5. FrHSIES TS Eies |9
5 5'-GAATTCATGCACGGCTCCAACAAGC-3', F
5194 5'-GGATCCTCAGGCACTCGC CTTGAG-
T-3'. PCR W &fF: 94 CHANE 4 min, 94 C7%
P 1 min, 67 CiB K 1 min, 72°CHE{H 2 min, HEfT
25 MIE¥R, feJa 72 CHEM S min.  BER G
WMELIC L5 R, PCR W va 8 AL A B
M. (2) Metase H A B 5 pMD19-T %5k
H A Be 524k pMD19-T #2% Mk, Wetdd
JFURL pMD19-T-Metase. BH 1 58 B 2% b8 A= 10
J¥.
1.2.2 HHBIK &R Metase 5R#Z KL E {4 pBv220
45 I EcoRI. BamHI M Y] pMD19 - T —

Metase (2692bp+1209bp) FRAFE K 1 209 bp 1
H i i B EcoRI-Metase—HindIIl, 5% [6)%E ) )
pBV220 #Z4& (3 656 bp) LAEEIRBCH 3:1 # L 41] F
T4-DNA ¥ #: e, MR REI TN T
pBV220-Metase. L4 3% 5| ¥ i 47 PCR % & F
EcoRI. BamHI XUV % 2. FHME L FifEAE T
Wy
1.3 BRIEZRIEZESEF pGEX-4T-1-Metase
R

AT EcoRI 1 HindIII XX 1] PBSK-Metase, 5
) 4 28 XY () 34K PGEX—-4T-1 LA 3:1 1 bb i) 78
T4-DNA ZE4EFEE T, WA FEZRIAHA 1
PGEX-4T-1-Metase. ¥ 3519 [ L5149 (&
EcoRD) : 5'-GAATTCATGCACGGCTCCAACAAGC-
-3 FE514 (% BamHI) :  5'-GGATCCTCAGGC-
ACTCGCCTTGAGT- 3'] 17 % € M EcoR1 Al
HindIIT XTI e, BHPE selesss bl AE T,
1.4 ERAEAAEABHETHESRIE
1.4.1 EZHF pBV220-Metase HiF S FRiE ¥
F2F pBV220-Metase FURL % A E K HAHFFE DhS o
L AN, IR RN E S V1 000 R
Hoirx (Amp) 1Y LB 35, BIRGE SRS,
30 °C. 200 r/min G, KH, #% 1:50 #5002
B LB R Erpies | 21 57 2 ODgn = 0.5 /2
A, MEFHRE 42 C, T INESFEEBFE: 0
h, 4h, 6h, 8h. W4 FIRFERTTTE.
1.4.2 EHF pGEX-4T-1-Metase HJiE S RKix
P EH T pGEX-4T—1-Metase A KIGATF BRI 2] &
1/1000 Z R HEHZEM LB B35t , 37°CIRY 3
2 ODgon =2 247, MMALMWRE H 1 mmol/L 1)
IPTG, 4% T4 SEEHFE: Oh, 4h, 6h, 8
h, IS IR BRI
1.5 EHREW

Z: 8 Benjamin Dias. Bart Weimer A 774, &
35% CaCl, VK H R 5 A (R P8 AR AL . 28
SONICS VCX130) , TAEMRE 50%, #H X H
A 6s, B8R 6s, BEFT 24 min, 4 000 t/min &
L 30 min. WA FIEFIVITEHL UK SDS-PAGE.

Metase B/ S I E : H] image lab ZRAFXT
B R 6. 7 M A SRR i B A
FORFAAFAER EEI. R T E B S
PEB AR H AR P B LA T
1.6 Metase EER 4L

FA WA T80 GST Resin 1 mL (Fi2EE S 41)
aift HWER, BT A 10 AR #e



5 6 14

IR, AF. TR AR N IR A R ik K alifl 5

PB ZZ e GST Wil s 3 mL & IBRR A, PR
21 DL 20 fERE AT PB ZZ i vpsks 10
FEREAR R BERL buffer VML H B9 H ;s LA 20 £
FEARFR PB 92 il e il 100, 2B AR 10
WL FEdh B SDS-PAGE e M4 {L 15 0.
1.7 Metase Egi&iEHENE

Z:H8 Tomoaki Takakura. Yamamoto N, Tan Y Y
JiiEm - RO AZ IR A 1 E iYL DN-1000 7R K
MK N max = 315 nm 2 E o — B T R 1
FCEE.  SCRH R SPSS Sk T AR HE.
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2.1 BXE#ZRIZEELTF pBV220-Metase HIE

E

A 1 EcoRI., BamHI K & X 4] pMD19T -
Metase, 5 28 [F] £ AU Y) (1 5 80 5 4% 3R 38 2K
pBV220 i%E4%, M E YT pBV220-Metase. LUY"
52 PCR P14, AI0L 1209 bp HH B &
EcoRI. BamHI X{iY] 5, A UL 3 656 bp . 1209
bp W25 B Be, RN SEeAIAF (DL 1).
22 ¥ 5 pMD19-T-Metase (1) J7* 25 S 40— 5.
75 R0 Metase FE[H  (EcoRI —Metase—BamHI) &
TR A S FRIRHAK pBV220 th.

32 M 1

3656 bp
3000 bp —*

< 1209 bp
1 000 bp —*

El1 pBV220-Metase NEGHILE
Fig. 1 Double enzyme digestion indentification of
pBV220-Metase
1:EcoRI, BamHI 3 fiff ¥] pBV220-Metase ( 3656bp +
1209bp) ; M: 1kb DNA Ladder; 2: XJ fi: Metase A9
PCR ¥ #4724 (EcoRI-Metase—BamHI 1209bp) ; 3: X7
8. SEEEFURL pBV220-Metase.

22 BMEFKIEESHTF pGEX-4T-1-Metase
HIEE
H 1% A EcoRI, Xhol 1)) pBSK-Metase J5i
R, 52 [E R Y)Y A A% R Gk B E
pGEX-4T-1 i 4 , ) & & H ¥ pGEX -4T -

1-Metase. DAY 385 1H128 PCR §74%, A 0L 1209 bp
HE B 48 EcoRI, Xhol MWEFYIJG, 7] UL 4 954
bp. 1229 bp M4 H WA B, KR/ HSHHTT
(LK 2). ZF Y pBSK-Metase JFIAH—EL. 45
LB Metase J:[H  (EcoRI-Metase—Xhol) & 1EHf
HABNFIREIR pCEX-4T-1 H.

3 2 M 1

1000 bp —w 4— 4954 bp

1209 bp
1000 bp —*

El 2 pGEX-4T-1-Metase WEILE
Fig. 2 Double enzyme digestion indentification of
PGEX-4T-1-Metase
1:EcoRI, Xhol XX fiff Y] pGEX-4T-1-Metase (4954bp +
1229bp) 5 M: 1kb DNA Ladder; 2: X} B4 : Metase Ay
PCR ¥ #4724 (EcoRI-Metase—HindIII 1208bp) ; 3: X7
8. SEEFUR pGEX-4T—1-Metase.

2.3 BAFESEFHNRK

T2 pBV220-Metase N AE A PEF R 2 A,
R TR =) H & Metase &R (42.6 kD) AR E )
KN TTHEAF pGEX-4T-1-Metase Nl & PERIE
AR, & GST #5485, HILFRIE“Y)E Metase Kt
(42.6kD) AL F GST #3% (26 kD) WH AR
)N

XA K B AFE Dhsa SRR, &
SDS-PAGE B/ K /INor R 42.6 kD #11 68.6 kD.
5L R Metase H IR, I HMNE 3,
4 7] I F) pBV220-Metase il pGEX—4T—1-Metase
) B AF175 S (B2 8 h B df.
2.4 Metase HHEBHEFEEREK

TE SRS I A) 5 S 7 R e R SR DTvE |
IE, %4 SDS-PAGE Jit, FFF image lab 4% A
WATEA SR, R 1ME S, 6: pBV220 -
Metase H ) & H 70.09% £ 7£ 7£ U1 i€ B ;
pGEX-4T-1-Metase H [ [1 75.57% 7 £ F L&
o BT RBAEOARAGEATEE, FEENE
AHAEAIRE. 1 HA L pBV220-Metase @A
RIFIR KDL, BT pCEX-4T-1-Metase 2 {4
O GST Fp%%, alifk Jy i,
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2.5 Metase EHRIAL
pGEX-4T-1-Metase - ¥ £83:f 7 65 JyHE 4k
G, BMEASMH—, 4T 95.429%, LE 7.
2.6 pGEX-4T-1-Metase & SEAEGE 5 H7
PSR E, aifbid i E 4 F pGEX - 4T -
1-Metase H W FABEAA R 0.805 2 TU/mg  [FRUES
g sigama (45 F M2570-1VL 0.2 [U/mg) [HER

M2y - 24N
1 2 3 4 M

kDa
_—_ 072
e 664
Sa 443

42.6 kDa '

- 29.0

e e i

E 3 pBV220-Metase REFEFHEIEARE (42C)
Fig. 3 Expression of pBV220-Metase after induction
at 42°C for different time
L42°CHE, 0h MBS 2:42 CHE, 4h ES; 342 C
i, 6h S 442 CH, 8h WIS MEHS TR

marker.

+— 68.6 kDa

29.0 — %S .

B 4 pGEX-4T-1-Metase K~ B i S @ & A X &
(IPTG)
Expression of pGEX-4T-1-Metase after
induction by IPTG for different time
M: & [ 4> F 5 marker; 1:37 C IPTG Oh WS ; 2:37C
IPTG 4 h 9355 3:37 °C IPTG 6 h fUiS; 4:37 C IPTG
8 h iES.

Fig. 4

&5 pBV220-Metase R [EFSAEEQFREFMEREL
BEniE. EAS=E (427)

Fig. 5 Expression of pBV22(0-Metase after induction
at 42°C for different time, and protein content
in supernatant and sediment after lysis

M:ZE 5 F & marker; 1:42 C 0h Bi5S; 242 C4h 1
WF; 3:42 C6h WiET; 442 C8h MiET; 542C8
h BEREJE B E3 5 6:42 “CIES 8 h BETE IR A TTTE.

M 1 2 3 4 5
kDa

200

972 *
664 —* *638.6 kD

443 —=

29.0 -+

B 6 pGEX-4T-1-Metase A [Ei% S EE A RIEFH

BELELE. EASE (IPTG)

Fig. 6 Expression of pGEX-4T-1-Metase after indu-
ction by IPTG for different time, and protein
content in supernatant and sediment after
lysis

M:2E 14 5t marker; 1:37 °C IPTG O h 3% S5 2:37 C
IPTG 4 h fiES; 3:37 °C IPTG 6 h K9iES; 4:37 C IPTG
8 h BEREJS Y 135 5:37 °C IPTG 8 h BERFITLIE.

®1 BEATERSEEEZER (%)

Tab.1 The protein content of recons (%)

EAHTF s A EAr B LS & B D H&EA G S ERERNE S
pBV220-Metase TiE 9.44 29.91
(RN 14.66 70.09
REA 12.56 100
pGEX-4T-1-Metase TiE 15.02 24.43
(RN 65.0 75.57
REA 18.65 100
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Fig. 7 The purification of pGEX-4T-1-Metase in
supernatant
M:ZE & marker; 1:0 h Bi5S; 2:6 h iES;
3: 8hiFPMEIE)E B3 42Ukl i
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TESZI0 PR FH KBTI DhS o 175 S 30K,
N pBV220-Metase, pGEX-4T-1-Metase TE K
AT R R IR K, Rk S A T T A
BAESLH, 8 AR BE 5 SDS-PAGE & 3,
pBV220-Metase ik 8 FIAFTE L X F 2R DAl
g XmfEfE, & &AM 70.09% , 10
pGEX-4T-1-Metase Z& ik [ 8 [ T2 LATE BB A7
1, HEEAN 75.57%. S1H GST ME F£ikE
& pGEX-4T-1 A[F], FKiEZ & pBV220 1K AR
A& e R IBIMNE IR 1w s Bk, 4
afifb it B AR Z A E Ll , iyee HAE
T pGEX—-4T—-1-Metase 4fifk..

HMEAERTIRYE A o- B TRAE,
HEA AR AETE, Rz,
AR S BG i A% R 2 11 2 - {X DN-1000 7E e K
WS AR o — T TR (A W B AN o — il
TR A R T . R o -
TR IM BSRR NS Pl (pH=5.2) Y 0.05%3-
B 2 SR JFwEmsfiE (MBTH) KN, A r=#ife
315 nm A R RIRIL.

AW TR F I Metase JFUAZ 235 4R 54 1k
| KIHAFE DhS o, 43 HIZIEE RN IPTG W55, 8
it SDS-PAGE H ik & B i #) 2 %) 5 40 - 7T LAAR &7
PRI, B RRIB AU EARBERX
W) 4r B, Pk i om 2R % E 4l F pGEX -
4T-1-Metase. X H A9 (1 A9LELFTEPEATSY
Sy 2 e ST B e R HUAR L SO TR AR SY
TR G TR 24 i T A I PR L A9 A9 BT P R A F B4 5
it
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