47 1 47 1 48~53
2007 2 4 Acta Microbiologica Sinica 4 February 2007
12 1 1 1 1%
! 100080
’ 100049
Corynebacterium pekinense AS1.299 PD-67 PCR
AS tpEG 3374bp
3  ORF trpl. AS component | trpE AS component [[ trpG  C. pekinense
AS1.299 PD-67 trpL tpE 6 5
trpG 1 1 -35 A—>G
C. pekinense AS1.299  Corynebacterium glutamicum ATCC 13032  Brevibacterium lactofermentum
irpL FEscherichia coli  RNA
AS C. pekinense AS1.299  PD-67
AS PD-67 PD-67 24h
L- PD-67  22.39%
L-
Q78 Q936 A 0001-6209 2007 01-0048-06
L- L-Tryptophan 1
Table 1 The strains and plasmids used in this work
L- Strains and plasmids Characteristics Source
Strains
L2 L- Escherichia coli
ASL.1047 trpEthi This lab
anthranilate synthetase Corynebacterium
pekinense
EC4.1.3.27 AS  I- ASI.299 Wild type This lab
Corynebacterium glutamicum PD-67 " phe’tyr® This lab
Brevibacterium lactofermentum *° Plasmids
L pMDI8-T T-vector 2.7kb Amp" lacZ  TaKaRa Co.
~ plJC1 6.1kb shuttle-vector Km®  Cremer et al °
3.4kb PCR fragment containing .
L- 67 L- pCX1 AS1.299 1rpEG gene in pMDIS-T TS Study
3.4kb PCR fragment containing .
CX3 . This stud;
AS1.299  Corynebacterium pekinense ! FD-67 trpkG gene in pMDI8-T R
3.4kb PCR fragment containing .
n.sp. AS1.299 . pJW1 AS1.299 tpEG gene in pICl This study
L- -
3.4kb PCR fragment containing .
PD-67 L- L- pIw3 PD-67 tpEG gene in pICI TS Study
- “Phe” no cell growth without phenylalanine addition in minimal medium.
AS1.299 PD-67 AS AS Tyr* meagre cell growth without tyrosine addition in minimal medium.
AS1.299  PD-67 1.1.2
L- TaKaRa
1 Sigma
MJ
1.1 , o
1.1.1 1 PTC-150 BIO-RAD MicroPulser
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721 BeckmanDU-7
1.6.2 AS ImL 20pmol
1.2 10pmol  MgSO, - 7H,0  50pmol  Tris-HCI
1.2.1 OR] " E. coli pH8.0  0.2pmol 30°C
@ Davis " Img/L 20min 100pL. 1mol/L. HCI
E. coli @ LB 1% 4
0.2% C. pekinense @ LB Na, SO,
49 2 C. 336nm B
pekinense ® U
30g NH, ,S0,10¢g I1nmol
KH,P0,0.5¢ K,HPO, 3H,0 lg 2¢ MgSO; 7H,0  1.6.3
0.4g FeSO,- 7H,0 20mg MnSO,- H,0 20mg "
1008 500pg © 1.7 L- AS
80g NH, ,S0, 55g 3g CaCO, 20g L-
@ C . pekinense PD-67 L- AS
0.1mg/mL L- 0.05mg/mL L- L-
1.3% 24h L- AS
1.2.2 E. coli 37C C. pekinense 1.8 SDS-PAGE
30C
100pg/mL 501g/mL Smin
1.3 DNA 12%
E. coli 10  C. pekinense L9
E. coli CaCL, C . pekinense LB
C. pekinense S 24h
1.4 PCR 24h 6% 30C
C. gluamicum ATCC 13032 . 600nm DNS
ipEG GenBank No.BA000036 L- 16
C. pekinense
1pEG 5/ 1mL 2.5mL 9mol/L H,SO,  0.5mL
ATGTCGACCGTGTCCCTGAGGTGCGTAAATC-3' 3% lh
5'-TTGGATCCCAGGTGCGAACAGGAAGGTGAA 100pL 2% NaNO, 30min
G-3' Sal I  BamH | 600nm
PCR 94°C 4min 94°C 40s 55°C 1min 72°C 1.10
3min 30 72°C 10min
1.5 LB 30°C 48h
DNA LB LB
TaKaRa Primer 48h
premier5.0 DNA
DNAman5.0 100
1.6 AS )
1.6.1 C. pekinense
LB 30°C 24h 2.1 C. pekinense AS1.299 PD-67 AS
24h PCR

50mmol/L. Tris-HCI pH8.0

C. pekinense AS1.299
© hEHNAME M RFTTIR S HES  hrep: /s, im ac. en
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DNA PCR pMDI8-T 99.52% 1
trpE E. coli AS1.1047 Tle108Thr -35 1
Davis TACGCA—TACGCG
BamH]1  Sal 1 C. pekinense AS1.299 trplL C.
pCX1  pCX3 glutamicum ATCC 13032 GenBank No. BA000036
2.2 AS B. lactofermentum GenBank No.X04960
pCX1  pCX3 E. coli
7 E. coli 14
3374bp 10 11 2
3 ORF ORF C. pekinense AS1.299 17
trplL 17 1213 14 3
3 GTG pE C.
TAA -10bp glutamicum ATCC 13032 B. lactofermentum  E. coli
AAAG ORF — AS GenBank No. U00096 98.78%
Component | AS | trpE 518 98.52%  49.53%
56.4kDa 99.42% 99.23% 44.13% G
ATG TGA -5bp C. glutamicum ATCC 13032 B.
AGGTG ORF  Jactofermentum 96.98%  97.14%
AS Component [[  AS [I trpG 208 99.52%  98.56% E.
21.8kDa coli  ASTI
ATG TAATAA
-Tbp GGAGGT
trplL C. C. pekinense  C. glutamicum  B. lactofermentum
glutamicum > B. lactofermentum * C. pekinense ASI.299
-35 -10 PD-67  tmpEG
-10 GenBank
! (gl tpk DQ631967  DQ631968
CTGOGGAAACTACGUAAGAATTCU AAAAATGATTAAT AATT 2.3 AS pJWl pJW3
THCGHAAACTACGUAAGAACCUAAAAATGATTAATAATT
c.,-xc.-mc_-\_-\cf_:‘rM'r;\'rc:rc;rr_.-_x_.-;x_.-g.;rc:cc.-x Sall  BomH 1 pCXI
M pCX3 3.4kb
AAT AAC TCT TGT CTC AGT CAA AGC ACC CAG pICl ik i
N N & C L S5 §Q 5 T 4@
TG TCC TCE COC GCT AAC TAAGCGACCCTCA coli AS1.1047 Davis
oW W R AN
1 C. pekinense AS1.299 pJW1
trpL pJW3 E. coli AS1.1047 plCl1
Fig.1  Nucleotide sequence of the C. pekinense AS1.299 trp operon pIW1 pJW?J E. coli AS1.1047
promoter and trpl. Potential-35 and-10 boxes are underlined. The IB IB
resumed operator is in bold type. The probable ribosome-binding site
?nitiation coilon and stop (:odmlﬂ;re indic:ted by incontinuous linei box Davis 37°C E. coli
and shadow box respectively. AS1.1047 LB
C. pekinense AS1.299  PD-67 il plCL B coli AS1.1047 LB
iE . LB
9.61% 6 Davis _
99.03% 5 Ala33Ser pIW1  pJW3  E. coli ASl. 10.47
Glyd6Asp Gly454Asp Asnd60Ser Leu508Phe  trpG 3 C. pekinense
99 84 1 AS E. coli AS1.1047
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E. coli RNA 500pg/mL
2.4 L- AS 10pg/mL
C. pekinense AS1.299  PD-67  AS 3.5% AS1.299
PD-67 93.69U/mg L-
AS1.299 L-
0 ~ 15Smmol/L. PD-67 AS PD-67  AS
L- 0 ~ 500pg/mL PD- 2.5 C. pekinense AS
67 AS Hiroshi pJC1 pJW1  pJW3 C.
C. glutamicum L- pekinense AS1.299  PD-67 C. pekinense
3pmol/L AS 50% L- AS
50pmol/L 2
500pg/mL PD-67 pJWl1  PD-67 55
Spg/mL PD-67 pIW3  PD-67 9
19% B. flavum AS1.299 pJW1 AS1.299 pJW3
L- 1.5pmol/L  AS AS
50% L- 10pmol /1L
2 AS
Table 2 The specific activity of AS of different strains
PD-67 PD-67 pICl PD-67 pIW1 PD-67 pIW3 AS1.299 pIW1 AS1.299 pJW3
AS Umg  93.9 92.31 5144 809 18.68 13.48
2.6 C. pekinense PD-67 SDS-PAGE PD-67
AS C. pekinense PD-67 12h 3.28¢g/L
SDS-PAGE 2.68g/L. PD-67 pJW3 PD-67  22.39%
2 PD-67 pJW1  PD-67 pIW3
56kDa 22kDa PD-67 pJW3 108h
95%
ASTI o, 9 4
KDa M 1 2 3 4 s 60} 8
“immEEE - | 7 -z
» g40r Zs 5
310 — [ S 30 6; 4 S PDCTpIW) 2%\
ol 3 —+—PD-67
B ) i
00— B o :ig:g;(pJW:%) 1
5 SDS-PAGE % 50 N 100 150 %0 50 ., 100 150
Fig.2  SDS-PAGE analysis of crude extracts of different strains of C.
pekinense. M protein marker 1 C. pekinense AS1.299 2 C. 3 L

pekinense PD-67 3 C. pekinense PD-67 pJC1 4 C. pekinense PD-

67 pIW1 5 C. pekinense PD-67 pJW3 .
2.7 AS L-
AS L-
3 PD-67 pJW3
PD-67 24h
PD-67 pIW3

Fig.3 The time course of fermentation of L-Tryptophan. A The cell

growth profiles of different strains B The L-Tryptophan production and

glucose consumption profiles of different strains.

3

AS AS
AS [
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AS I pJC1
trial glutamine amidotransferase AS | AS1.299
Thorsten '8 S. PD-67 pJW3
solfataricus AST , ASI , PD-67 pJW1
AS T AS L-
PD-67 -
6 35 PD-67
Thi243  Asp266 His306 Thr333 pJW1 PD-67 pJW3
Gly393 Glud03 6 C. PD67 pJW3
pekinense Thr325 Asp351 His394 Thr421 Asnd60Ser AS
Gly481  Glu491 AS I PD-67 pJW1
Cys84 Hisl75  Glul77 Cys84 PD-67 pJW1
Gln 36h PD-67
Cys His S. marcescens Cys84 L- PD-67 32%
His170 “* P. putida Cys79 * L. biflexa
Cys89 * 3 AS1.299 AS1.299
C. pekinense Cys80 Hisl85  Glul87 AS1.299 pJW1
Roney = S. cerevisiae AS oD 60 3.67¢/L. AS1.299
AST N - pJW3 0D 60
LLESX,,S- Ser65  Ser76 L- 3.71g/L L- AS1.299
B . lactofermentum AS L-
C. pekinense B. lactofermenium - L-
LLES- Ser38 L- PD-67 pJW3 PD-
» C. pekinense PD-67-LLESX,,S- 67 PD-67 pJW3 PD-67  L-
Gly46Asp 0.6 ¢/ ASI1.299
Ala33Ser L-
L- Mauree
S. typhimurium AS | Cys465 Shin-ichi B. flavum .
7 L.
Cys461 AS PD-67 pJW3
C. pekinense PD-67 L-
Asnd460Ser
C. pekinense AS Il
-DXXDSP- 8 ~ 13 -PGP- 52 ~ 54 -HG- 101 ~
102 -RYHSL- 142 ~ 146 -FHPFS- 84 ~ 88 : ' ' 1993
20 2 107 - 109.
2 PD-67 AS I ) L

[1e108Thr C. glutamicum B. lactofermentum
E. coli Ile
PD-67 AS1.299
PD-67 AS1.299
PD-67
1-
RNA
AS AS1.299
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Cloning sequence analysis and expression of anthranilate synthetase gene
in Corynebacterium pekinense

CHEN Xiao-fang' > ZHAO Zhi' ZHANG Ying-z' WANG Yu' DING Jiu-yuan'"
VInstitute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China
2 Graduate school of the Chinese Academy of Sciences  Beijing 100049  China

Abstract Anthranilate synthetase EC4.1.3.27 AS genes from wild-type Corynebacterium pekinense AS1.299 and its mutant
PD-67 were cloned and sequenced. Analysis of PCR fragments revealed that three ORFs existed which corresponded to #rplL
trpE and trpG gene  respectively. Six bases changes that resulted in the changes of five amino acids were found in the trpE
structural gene of C. pekinense PD-67 and a single-base change that resulted in an amino acid substitution was found in the trpG
structural gene of C. pekinense PD-67.A homology comparison revealed that C. pekinense AS1.299 was closely related to
Corynebacterim glutamicum ATCC 13032 and Brevibacterium lactofermentum . An internal promoter was found in the upstream of
the trpL gene from C. pekinense and it functioned in E. coli but a single-base exchange A to G existed in the-35 box of PD-
67.The trpEG genes from the wild-type strain and its mutant were expressed both in C. pekinense AS1.299 and PD-67 and the
specific enzyme activities of transformed C. pekinense were much higher than that of the parental strains. The amplification of the
activity of AS yielded 22.39% increase of L-tryptophan production but the cell growth became slower than PD-67.

Keywords Corynebacterium pekinense  Anthranilate synthetase L-tryptophan
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