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i E BM.#HEE AL EAA, pElDuet wroB-quB, EXBHBATRHALRERBORERTHALBRAL ARG
P (DHQase) #= 2 R B2 00 &85 (QDHase) . F 3K 2 51 A K W AF B (B21) A= 4 £ W & (ATCC 24919) & B 21 55 248, X A PCR
RV BEINHAERBEAERBELAR woBARBEHREHLR quB, £%HE N pETDuet-1 #4& P, AN KB A H BL21, A
BEAPEERANEERBR AR BARERBMLAH, FR.KFT &4 pETDuet- aroB-quB 3 A A BB W EL KB W,
IPTG(0.5mmol/L) # S T U H 4 h B, AL RBR o REFRERBILEABEAALAEZLIHN EHREE S 18.7% 4 30.5%, B %
AATAU/LA2U/L5ARET 4.1 ER2346, HiL. FATHAERRERABFELRILABLABLEXRHHE
PR HAEERR AABIAEARENERERBRER T A,

EEIA MAERBARE;ERBMEAH SRS, 2P AR
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Genes coexpression of dehydroquinate synthase dene ( aroB) and Quinate

dehydrogenase gene ( qutB) in E. coli
ZHOU Chang-lin, YANG Yi-gang, DOU Jie
School of Life Science & Technology, China Pharmaceutical University, Nawing 210009, China

Abstract Aim:To construct coexpression vector of pETDuet- aroB-quzB and transform it into E. coli, in which two
key enzymes of dehydroquinate synthase (DHQase) and quinate dehydrogenase (QDHase) in quinic acid biosynthesis
were highly coexpressed. Methods : Dehydroquinate synthase gene ( aroB) and quinate dehydrogenase gene ( quzB)
were amplified from the genome of E. coli B21 and Aspergillus nidulans (ATCC 24919) by PCR, which in tum cloned
into pETDuet-1 vector and transformed into E. colz BL21 to express dehydroquinate synthase and quinate
dehydrogenase. Results : The experiments showed that the recombinant E. coli B21/pEIDuet- aroB-quB expressed
dehydroquinate synthase and dehydroquinate dehydrogenase proteins after induced by 0.5 mmol/L PTG for 4 h, which
accounted for 30.5% and 18.7% of the total soluble protein, respectiviely. And the activities of dehydroquinate
synthase and quinate dehydrogenase were 70.4 U/L and 40.2 U/L, increased by 14.1-fold and 22.3-fold,
respectively. Conclusion: High coexpression of dehydroquinate synthase ( aroB) and quinate dehydrogenase ( quzB)
genes in E. coli suggests it a potential strategy for the biosynthesis of quinic acid by the use of genetic engineering
technology .

Key words dehydroquinate synthase ; quinate dehydrogenase ; quinic acid; biosynthesis
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Z—, BRI Y e U S 2 R R A e TR
e Bl 28 JE R IR K A 45 1 B AT B 4 A L R,
MAEZE JE R W & 8 (QDHase) fE FH F AT A L E 2
(7 | DR NY 70 & 7SR B 7S 1 S A 4 e e = A
B A IE H ( aroB) 1 DAHP & i B8 3L [H ( aroFFER)
o e A IR, AT A A 36 A rh A ik R 1) R S22 R
R A T [ BEAT o 7 K g 1 DHQ B K B i i
( aroD) WIS, U 7T BHL 7 DHQ £ DHS 5 2 B 2 &
B, MR AT RE L & 2 e i), s ad 2 (A T 7
HEAEE W R AR A E R AR A (quB)
iRmEEFREREE R ZE R
Frost 25 BIE K AT W i se e 1k 1 25 R IR & Bli&
B — S MR R aoB, aroF 55, 3 (5 KB
B EAR oD B FUK N, A0 TREB B, FIA
MM 80 mmol/L & RT3 2 JE R 24 mmol/L., 4%
SR I FF T RS Sty 2 B PR A v 40 e R T 2
R AR CEME R woB 5 qub, IFTE
K FF B Hh s R Ak, ORI 2 R TR R ek
A=A 2 Y b B AR ZE R .

1 &7 H

E. coli BL21 A EAF K# Emple 5SHAR
AR T, W8 B ( Apegillus nidulans, ATCC
24919, B Tl A AR 9 B A AR 5B 0 ) 5 pETDuet-1
(Novagen 7)) ;R HITENYIEE Neo 1  Hind Il « Nede
T Kpnl J% T4 DNA R (REFEW AT ;D
=R AR A & PCR R A & (BB EY T

T7lacVeo

lacl

pETDuet-1-aroB

Cutting with Nde 1 and Kpn 1,

Inserting aroB

AR EAHAMB ARG (LEEY TRAR),
2 EWHIE

2.1 M E A Rl

VS JEEM TAERERE(E 1000 mL
1 NaNO; 3 g, K,HPO; 1 g, MgS0O, 0.25 g, KCl 0.5
g, FeSO, - 7TH,O 0.01 g, BEHE 30 g, BiE 15 ¢),30 C
fHEREFE 72 h, HKEMEH THEFE T KEH
BN, IMAVRATFES 1 h 2247, A TE & 0P 2 mL
SR A, B & 2 min, T 12 000 r/min, 4 C &L 10
min, 15 8 44 52 i 25 58 [ 2R 3R V.
2.2 EFHMAH pETDuet- aroB # pETDuet- aroB-qutB
o My

T4 B pETDuet- aroB B A 2 WL SCHR S, 6],
40 R ORI pEIDuet- aroB-queB HI I & B (4 T 5%
Resz i 38 ) 7], AR 4R Genbank 303 & P queB 2 A
(Accession number: X13523) J¢ 31, Wit — % EAZ T
BR 519, Mo A0 b T B A Nde T . Kpn 1 I
R, BSOS -AAACATATGGAGCCAAT
CACCATTCCCACCGAC-3' ( FRI & N Nde T B Y {7
&), PS8 5" -AAAGGTACCCTACAAATTTGAC
TTCGACCGCTC-3' ( FRIZ N Kpn T VI 45), LU
MR EEEANERY W qub, ¥ PCR Y5
AR i KL pETDuet- aroB 43 7l B H U] J5 FH T4 DNA
WG RG I, Ak E. coli BL21, TR A EH 718
F| pETDuet- aroB-qusB A 7 (WL E 1), BHH Rk
£ PCR J& 8 U156 Uk R 5

T7lac Neo T

pETDuet-1-aroB-qutB3

Hind TN
T7lac

Ndo1

pBR322 ori

Fig.1 Construction of the recombinant plasmid pETDuet- aroB-qu:B
2.3 BLAERBRERE L LRILASHTENZ
M 25 e R & A R 45 e TR M S R I T 10
& RS 2 R A B Y IE 70 DL SCR (8,91
% e i S A I 7E 0.1 mol/L H & FR 22 v

qutB

7620 bp

N X Kpn1
 flor

pBR322 ori Amp

W (pH 9.8) M #EAT, 1 mL M AR R H&H 2 mmol/L
NAD, 1.4 mmol/L 3-#i & & B, 20 mol/L QA (]
NaOH HF ), I A Bk 42 ¥ 100 pL, 30 'C LAY 10
min, ¥ 7K ¥ 5 min, 10 000 r/min &> 10 min, T 340
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5 4 1
e A8 I W%
3 & X

3.1 quBAER EL%E

LA S il 25 5 R A B AR HEAT PCR ¥ 3 9K 18
HRZEEHE quB, 2 1% 5588 FEE B HL 0k 43 B 5
H 1 kb(E 2), H3CHk[10]4RE —3
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Fig.2 1.0% Agarcse gel electrophoresis of quzB gene

A, B: quB gene amplified from the genome of Aspergillus nidulans( ATCC
24919) in different PCR conditions; C: Negative control; D: DNA marker
(100~3 000 bp)

3.2 pETDuet woBquB 2 X TWM R diE S %

P

o

B8 2 R pETDuet- aroB 14646 ) PCR 7= #)
3 DI Nde T A1 Kpn T WA DI, DNA B B
WA & 2ifh, A T4 DNA & £ 5 {4, W8 T4k
Ko, A Amp v 5 2 PHMEEA T E. coli BL21/
pETDuet- aroB-quzB, B 4 Jii b 22 1 U] 56 9F (&l 3) F1
DNA M e A E A il A T quB ZEH R
3.3 MWAERRERBRERRNLABLE TN
E. coli BI21/pEIDuet- aroB-quuB ¥ %1 & ik

FIH 0.5 mmol/L 9 IPTG 5 LR BB A &
JE B & W B ( DHQase ) #1128 JE B8 Il & BF (QDHase ),
SDS-PAGE # il T 1k H i %), 8 m EH E. coli
BI21/pETDuet- aroB-qutB " 73 3 A A0 X} 43+ i & K
/INYR 36 kDa 38 kDa I 1R B & R ik (B 4),
IPTG(0.5 mmol/L)4 h J&, B & w45 R Rk M,
DHQase i WK S EH AT 18.7% , QDHase A& &
Wk BHE BB 30.5%. 23 E. coli BL21 H
E. coli BI21/pEIDuet- aroB-quaB FHL Bl YR 22 B =
ZERR A R TE M, B AT R B P DHQase

M QDHase B9 815 7153 %124 5.0 U/L F1 1.8 U/L, 1
2 IPTG(0.5 mmol/L)# 5 4 h W E AW KB,
DHQase Il QDHase 8§ % 71 FI ik 70.4 U/L 1 40.2
U/L, HBgiE J1 40 A4 17 13,1 570 21.3 1,
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Fig.3 1.0% Agarose gel electrophoresis of the recombinant plasmid
( pETDuet- aroB-quzB)

A:Recombinant plasmid digested with Neo 1 and Hind Il ( aroB gene,

1 171 bp) ; B: Recambinant plasmid; C: PCR product of the aroB gene; D:
Recombinant plasmid digested with Nde T and Kpn I ( quzB gene, 1 002
bp) s E: DNA marker (100~ 3 000 bp)
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Fig.4 15.0% SDS-PAGE of the total soluble protein induced by 0.5
mmol/L [PTG in recombinant E. coli B21/pEIDuet- aroB-quiB

A: E. coli BL21;B:Bacteria containing pETDuet- quzB induced for 4 h; C:
Bacteria containing pETDuet- aroB induced for 4 h; D: Bacteria containing
pETDuet- aroB-qutB induced for 4 h; E: Protein markers (14.4 ~ 97.4
kDa) ;F: Bacteria containing pEIDuet- quzB induced for 6 h; G: Bacteria
containing pETDuet- aroB induced for 6 h;H: Bacteria containing pETDuet-
aroB-qutB induced for 6 h;1: E. coli BL21

S8R E. coli BL21 M1 E. coli BL21/pETDuet-
aroB-queB WY L B Y I S R & 2 JE R A A I 0 T
P, BAEEZER YT DHQase A1 QDHase B i 15 71
sy A 5.0 U/L R 1.8 U/L, & IPTG
(0.5 mmol/L)iES 4 h FEH W A BE Y, DHQase
Fl QDHase B 16 J1 7T 15 70.4 U/L #1 40.2 U/L, HA§
TGS AR T 13,1 5 21.3 15,
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N TR Y E RS Y P R A Y&
WREYHAREENAR TN~ TERBITE
TR BEA P R R A B, R R R AU R A T
DHQase .DAHP & W EF A1 QDHase ¥ FE KB FiK,
(7 B 3 22 7K ol O o, 22 JE IR A RE A AR
F, Frost ¥PLAMMHEZ R R REREHF
AR 2, JF B 7 E F
49 1 S 4 T2 TR i K it S TR DT {21 2 2 R 78 31
ARSI T 2 B R Sk SR R R R AT 2 e R XS
HRAR R SCBE ORI, AR T 2 R SR
RO RS 2 A TR G & O RUR B W R AR
SR, I H R A9 pETDuet-1 FRL 2 & A A4
BRI T7lac 18 80 7, WA 2 3 R {7 6509 3% 58 ok,
AT [E I R IR A B R

MREREW, EHRERNTERE E. cok BL21/
PETDuet- aroB-quzB HI i & 25 JE R & B0 B 1 &5 B IR
I Al ) LB R TR B AR . T I R A
H R AT B ZE R AR T R SR, EATH
Rk ] DU A A 4 09 Bk IR 1a] & B L ZE e
B ), I AR S IR AR I queB 9 T 10 28 JE TR
WU T DL R 2 SRR 1) ZE R R Ak, AT
TRB LA W 3 AR Ao 2 R R B T &
T, 2 fof 2 2 0 O o I o 28 SR TR, 0 20T Ak 25
e &, NS 2 e R 7 10 & BB AE 1 E
F At Fe ik 2 DAHP & B B BE 7R 1 E B AR
IR I 7 W 2 Bl T BE 2 B B9 R R 4R DR R et
Tt 22 1 A T T Y IR 2 e TR R K Al R, AT e
S 28 e TR 1) 22 JE R U7 1) & J, TS AN 2 1) 2 HEER U7
5 . WAL, B RE A TE B B 220> B A R A B e
R A e R T R R T B ] 4
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