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W E areG M pheA BREXENEMERA XA IMNEEREFE. £ XEHFE (Escherichia
coli Y, aroG: & 1R 4 B 0 480 el ir {1 465 A BR MR BE B R 5 B (DS) . IZ BB fL Ul P L i B
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o FF B M .k DNA T3 3] aroG T phed, ST ERBRE—THK LS AKBETE
P2392 i iTRERN, EilREHE DS.CM M PD E#H4FR&m 4.3 44 2.2 55 5 A8
FF & ( Brevibacterium Y2731 P RIEN, M S B/ 12.3.2.3 M 5.6 5. WEEM
BEEEECEE RS TRERNENE M EBEER],

XM FEHEREDSR, areG BEE, phed BFH, BEEBEEEIE
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{EEE(CM) T T ERE IR KBS (PD), BN TREH F — M pheA SRBHHNEBES; X
FEERNERSRREHAEEEF X ILRE &, MEEFEEERECRHETHE
PATEFS), b E - BE N WE s R, B B = RE RN
Bl A EFEED; EOREREF EEEE. AT EMEDRESAERER,
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pheA

1.1 1

Table 1

1

Strains and plasmids

aroG

Strains and plasmids

Characters

Source or reference

Escherichia coli XL-1-blule-G TAFP* donor of aroG Screened by our lab.
Escherichia coliMV1184 \ A TAFP" donor of pheA Screened by our lab.
Escherichia coliP2392 recipient strain Reference 4
Brevibacterium flavum F75 pheA ™ auxotroph Reference 5
Brevibacterium flavum 2731 Nx"FP* recipient strains Screened by our lab.
Brevibacterium flavum 3621 Nx'FP" recipient strain Reference 5
Plasmid pUCI119 Ap* cloning vector Reference 4
pAPR35 Ap" expressing vector This work
pJL65 Km" expressing vector This work
pJL88 Km'" aroG pheA This work
pAPRS58 Ap" aroGs phe/A This work
1.2
1
1.3
FP Sigma Co. TA Sigma Co.
Ap Km
Nx Sigma Co. Biolabs Co.
Sigma Co.
1.4 DNA
DNA 4 DNA 5  pheA  aroG
PCR 6 7
1.5
CM 8 0.2mL
0.2mL2mmol L 100mmol L Tris-HCL pH7.8 37C 20
min 0.4mL 1.0 mol L Hecl 37C 10 min 3.2mL 1.0 mol L
NaOH 320nm
PD 8 0.4mL 0.6 mL. Smmol L
25mmol L Tris-HCl pHS. 2 37C 30 min 3 mL
1.0 mol L NaOH 320nm
DS 9 1.0mL pH6. 4
TrissHCl 0.1 mL5pmol L PEP 37C 10

0.050 mL 1
9¢Dﬂ;hf$%ﬂn%%NHA%

mol L
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min 0.2mL 37C 10min 0.4mL10%
25mmol L 40min 2%
0.3% 5 min 549nm
1.6 aroG DNA
CyberSyn BJ] Co.  aroG
1.7
10 570nm
2
2.1

1
Escherichia coli XL-1-blue-G (TA" FP") Escherichia coli MV 1184-A (TA" FP9)
Ltprcry

| PCR
pheA(l.2kb)

aroG(1L. lkb)\,/
E/K K/B

4
aroG oriVe
pAPR35} E/B E/B pUC-G/A E/B E/B
orive

phed

\:_\J/

aro(;

pJL88

PAPRSS
8.8kb  phed

5.8kb  phed

\ conjugation

{ transformation
Expression in Brevibacterium 2731 /3621

Expression in E.coli P2392

1 aroG  pheA

Fig.1 Cloning and expression of aroG and pheA genes
TA B- 2— Thienyl -DL-alanine FP DL-Fluorophenylalanine r resistence PCR Polymerase chain reaction
E EcoR]I K Kpn| B BamH [ Ap Ampicillin Km Kanamycin oriVe origin of vegetable replicon in E.

coli oriVe origin of vegetable replicon in coryneform bacteria.

2.2
DNA

pUC119
F75 F75

2.2.1 pheA
phe
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F75 pJL42 pheA
F75 F75 pJLA42
2
2 pheA  pJLA2 F75 phe
Table 2 Complementation of plasmid pJ1.42 carrying pheA gene with auxotroph F75 phe
Strains MM MM+ F MM+Y M+W
F75 Not growth Growth Not growth Not growth
F75 pJL42 Growth Growth Growth Growth
MM Minimal medium F phonylalanine Y Tyrosine W Tryptophan
2.2.2 aroG aroG 1170bp
7 DNA 626 T C

TTC TCC

2.3
2.3.1 SDS-PAGE
a b c d € f
Bradford
67kD
4 SDS-PAGE
R250 43D <= PheA
2
d o f 31kD <« AroG
aroG
pheA
41kD  44kD 2 SDS-PAGE
2.3.2 Fig.2 SDS-PAGE analysis of strain protein
g a Marker b ¢ Pro-
teins of parent d aroG Proteins of en-
100mL gineered strain carrying aroG e pheA
25 g Proteins of engineered strain carrying pheA f aroG-
pH7 4 1 30 mol L pheA Proteins of engineered strain carrying
DEE 0.1 aroG-pheA .
-~ 1 . Omol L NaCl Azgo
3
2.3.3 aroG  pheA
1
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40
85.3% 22 1.8
55% 5 12.5%
DS CM PD 3
3
Table 3 The activities of enzymes in crude extract
Relative activity of enzyme
Strains Plasmids Genes DS CM PD
E. coliP2392 pAPR35 - 1.0 1.0 1.0
E. coliP2392 pAPRA pheA 14.1 7.9
E. coliP2392 pAPRG aroG 7.5
E. coliP2392 pAPRSS aroG-pheA 4.3 4.4 2.2
B. flavum?2731 pJL65 - 1.0 1.0 1.0
B. flavum?2731 pJL88 aroG-pheA 12.3 2.3 5.6
B. flavum3621 pJL88 aroG-pheA 14.6 1.2 2.1
aroG-pheA aroG  pheA Linkage of aroG and pheA .
o= Control* " Not test.
3
pheA B. flavum3621 CM PD
14 5.4 4 pheA aroG B.
flavum 3621 1.2 2.1 3
pheA
aroG
aroG-pheA
pheA CM PD
40
1 . 1995 25 4 1~6.
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EXPRESSION OF GENES aroG AND pheA IN PHENYLALANINE BIOSYNTHESIS

Fan Changsheng Zeng Xiaobing Chai Yunrong
Department of Microbiology Fudan University Shanghai China 200433
Jiang Peihong Huang Weida
Department of Biochemistry Fudan University Shanghai China 200433

Abstract aroG and pheA genes encoding 3-Deoxy-D-arabinoheptulonate-7-phosphate syn-
thase DS and Chorismate mutase CM -prephenate dehydratase PD in the pathway of
phenylalnine biosynthesis respectively were amplified by polymerase chain reaction PCR
The genes were assembled on the multicopy vectors and expressed in both Escherichia coli
and Brevibacterium . The products of two gene were detected by SDS-PAGE. The activities
of relevant enzymes were measured in the crude extract of the host strain. When aroG-pheA
genes were introduced into E. coli p2392 the activities of DS CM and PD were increased
by 4. 3-fold 4. 4-fold and 2. 2-fold respectively. Whereas in the case of Brevibacterium
flavum 2732  the activities of DS CM and PD were increased by 12.3-fold 2.3-fold and
5.6-fold respectively. As the results the overproduction of phenylalanine was brought
about by using the genetic engineering strain of B. flavum .

Key words Phenylalanine biosynthesis aroG gene pheA gene Genes co-expression
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