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pSE380 [ P K2 H i B Wik, i K AT B
BL21(DE3), IM109, DH-50, TOP-10F, Sure, XL1-blue 13
FH ARSI 6 55 ORAT
2.2 iRF

BELsBI 1 N P EcoRI, HindIII ) [ Ki% TaKaRa 2
"], RAER AR Y, LR AR B N
P TREA ], BRI [ (PLP) A Sigma /A ] 7=
di. FLARARFEE by [ = 43 b i 7=
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RYE KA K12 FERZ B RA IR 2 I [
FEul, kg in s

aspC F: ATAAAGCTTGATGTTTGAGAACATTACCG,

aspC R: CATGAATTCTTACAGCACTGCCACAATCG.

2.4 DT RIERIERTFE

JEORL DNA 15 B4t T2 25 20 M 1 il 2% RSk
() Ak 7 55 2 B OSCHR 151 SR & U e B kAT, ki
PR T592: WL SCHR[16].
2.5 EFREREFRFZE

AWFIT IR IEE T LB 1595605 g 4 i th o1
BRBEFN WAL LB K595 (Amp 100 ug/mL)H555% 8 h
Jois LA 3% R R WA LB K59 (Amp 100
pg/mL)H, 7 37°C, 180 r/min 3 N9 10 h. K%
T EE B T R 0 5 B A S B
2.6 ST E

R A I e A T ) A 5 0 52 SR T =k 7 e
2, LA PPA [k D AT ST RS S . B 1 mL &
B, N 1% CTAB, 37 CA# 5 min, HIA 1 mL Ji&
Y)(PPA 0.1 mol/L, L-Asp 0.11 mol/L, /K77 pH 8.5),
37°CRM 1 h. B 20 pL RMN#EF] S mL & E#E(DMSO
600 mL, VKM 20 mL, FeCl; 0.5 g, WK EASE 1L)
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Fig.1 Construction of recombinant plasmid
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Fig.2 Digestion of recombinant plasmid by HindIII and EcoRI
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F4 3 P4 TR AL S E. coli BL21, JM109,
DH-5a, TOP10-F, Sure, XL1-Blue 1 & 4, 3545 18 Ff
WA, WA EA IR S AN RE, Pt
UL 1. 3 FhstkiLL BL21, XL1-Blue 1 4 3215 1) EL g
W T 4 MrE L E 6 Fias b R NEUA
pET/P-aspC ¥4 MBS = 1~ 535k 2 B, Bgis
&K ¥ pET/P-aspC>pSE/P-aspC>pUC/P-aspC.
A 72 BL21(pET/P-aspC) A s 21, B0 AR IR 18 3
FANFAAEA FIRE 2R, T
BL21(pUC/P-aspC), BL21(pSE/P-aspC), BL21(pET/P-aspC)
WA R BORLAETE P AR e e &NV S RIE R,
R1 BMEHTAYAspAT LLEETE

Table 1 Activity of transaminase in recombinant E. coli (U/mL)

E. coli strain E.colistrain  pET/P-aspC  pSE/P-aspC  pUC/P-aspC
BL21 14.1 83.9 80.3 74.1
JM109 15.2 64.8 71.0 552
DH-5a 12.1 69.1 56.8 62.1
TOP10F 14.0 61.8 59.2 54.0
Sure 13.4 72.1 61.3 63.4
XL1-blue 10.2 79.2 79.0 70.2

3.3 FREIFHMAN KL AR AR IEZI

P2 ULKOE 5 ) S5k DR G P B R AR 38 (1) L
£, ANWFFUNIEIE B M E LT BL21(pUC/P-aspC),
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Fig.3 Simple assays of recombinant plasmids

3 FhEZ TR AR g LA B T 2R (LI 4) % W
HAH R BL21(pET/P-aspC) A KA L LT 3 41 2 Bk 41
Wi, F4E BL21(pET/P-aspC) SR 4 KA AspAT #
RS, RIBM) B R G, (H R AR T
R T ALl 2 BRE, IXRTRE R TORCES DB R
Fra. EA BL21(pET/P-aspC) K Ff v 4 ) /&
BL21(pSE/P-aspC)ft] 120%, BL21(pUC/P-aspC) ] 140%.
4 BRI A AR 5 TOREFE DLEC AR S AH s (18
B, PO UUTORLZ T A K SR B K R
BL21(pUC/P-aspC)A KA 14 h JG588R ETF, (HAHRMN
W% S i R, X ] RESE AR BeA i 4> pUC/P-aspC
JEORE A 4T S5 2 4 S PO A T

3 PR B RIS N 4 SDS-PAGE 73 #T 7T
42 kDa Wb W3 )R A28 B A I 2 IA B 1 4t (AL
5), BL21(pET/P-aspC) =41 T [ FRiEL EIAK T 55 2 Ff
HAHF, 54 UKEE EAEAH RN E O BT, 45
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Fig.4 Cell growth and AspAT activity of recombinant BL21

A 3 R4 vTLAHEWT, BT pET/P-aspC JFURLAESE 3=
P25 VBV, W A B AT U, 018 A K s
FVEHAK, Ll BL21(pET/P-aspC)2E KAl 1 Hith 2 ¥k,
i R AT A PR A T A ey 1 At 2 BT
3.4 M ULF & L-Phe SHEERKEIMETI

RIS E PLP {0 3 = Mo 73 IOl O &)
B, SR TR R B AT e AW 5 BN 0 >,
T HEE R AT MR A AL PPA T % AR IR B
REGHIAR R —. AT LT 3 FE4E
PLP (e, HUARRER IR IA 1 3 R 41K LB K
W 3 A I W RIS (PPA. 10 pmol/mL) = ¥4 4E,
DAANGS AR B X VR I, SR R 2, SR WA Ml IR i
WS TS PR I TR e AL A TEAC TG 2 R, ] 3 e 24
(i A0 M e AR R 7 2R Rl PLP 2098 28 56 1
FRAE A B U T2 il ] A B RE A S A 8
HACIEATHRANIIT.

R 2 PLP X L-Phe LA

Table 2 Effect of PLP on conversion rate of L-Phe from PPA (%)

System  BL21(pET/P-aspC) BL21(pSE/P-aspC) BL21(pUC/P-aspC)
—PLP 80.1 78.2 75.8
+PLP 80.9 78.8 76.2
:L_ N
4 éu ‘14’_.\

KA R FEAR R, Tl 3 MR 51 6
ANV 3 T & M T S PN SRR S A S TR R
IR, It T4 e R i T R AR e B )
FEN TFE M BL21(pET/P-aspC), 13 H LR 4518

(1) RHT 3 Fhdlfk. 6 P 1= RE A 42 S
B ¥ I ANEFHE R P-aspC, JFUREF5 DUEAF O B R 28044 5
FITAMJESE R ) R IA. e T Rk sk R
pET22b, 15 £ E. coli BL21.
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Fig 5 SDS—PAGE analysis of recombinant AspAT
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Cloning and Effective Constitutive Expression of aspC Gene in Escherichia coli

GONG Chang-bin, XU Xian, LI Shuang, HE Bing-fang
(College of Life Science and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: L-phenylalanine (L-Phe) can be prepared from phenylpyruvate (PPA) via an amination reaction mediated by aspartate
aminotransferase (encoded by aspC) as the key enzyme. In this study, the aspC gene was cloned into plasmid pUC18, pSE 380 and
pET-22b to construct three kinds of constitutive vectors, which were then transferred into 6 strains of Escherichia coli, respectively, to
over-produce aminotransferase. From the transformants, the E. coli strain BL21(DE3) harboring plasmid pET/P-aspC showing the
highest activity was scored and designated BL21(pET/P-aspC). With L-Asp and PPA (20 g/L) as substrates, the conversion rate reached
80.1% after eight-hour reaction, approaching the theoretical yield. This system had good industrial prospects because no inducer or
coenzyme was needed. Furthermore, the results showed the potential of gene engineering on strain selections.

Key words: constitutive expression; aspC; aspartate aminotransferase (AspAT); L-phenylalanine (L-Phe); pyridoxal 5'-phosphate (PLP)



