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PCR Erwinia sp. SCB125
2- A B2KRA B
pBL DH5a
thrA
pBR322
C 2- 2-KLG
C 2-
Q933 A 0001 — 6209 2000 05—0475-81
DNA
DNA

C 2- -L- 2-

KLG 13 ”
Erwinia sp. Corynebacterium sp. 2-
KLG ! 2-KLG
SCB125 2 5-DKG
2- 2-KR
2 ATCC21998 2-KR 2-KRA B
3 PCR 2-KR thrA  thrB
thrA tkrB 2-KR NADPH NADH
2 5-DKG 2-KLG 5- -D-
5-KDG L- L-TA
* 39770021
1974 —
97
1999-08-27 1999-11-30
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2-KLG 34
2-KR
2-KR 2-KR
2-KLG
1
1.1 1
1
Table 1 ~ Strains and plasmids
Strain and plasmid Genotype Source
E. coli DHS a 5 Our lab.
Erwinia sp. SCB125 Amp” 6
pGEM-T Amp” Promega Corporation
pTA3 Amp" thrA Our lab.
pB3 Amp” thrB Our lab.
pBL Amp” Our lab.
pBLII Amp” 2 5-DKG Our lab.
Reductase 11 gene
pBLA Amp”  thrA This paper
pBLB Amp” thkrB This paper
pGEM-TA Amp" thrA This paper
pDR121 Str” Our lab.
pBR322 T Amp” Sino-American Biotechnology Company
pUC4K Kan” Parmacia Corporation
pCF thrAm Tc"Kan"Str” This paper
1.2
1.2.1 LB > 100 prg mL Amp
50pg mL Str 50ppg mL Kan 20pg mlL Tc
1.2.2 PCR Kit Promega T4DNA
Promega TaKaRa Kit QIAGEN NADPH
CALBIOCHEM SDS-PAGE
2-KDG 5-KDG Fusaric acid Chlortetracycline hydrochloride Sigma
2-KLG 2 5-DKG
1.3
1.3.1 DNA SDS-PAGE 5
CaC12 7
1.3.2 DNA 89
1.3.3 PCR 2-KR PC GENE
PCR PER Ef s ww ST S BB heto:// journals. im. ac. on
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thrA
5 5'AGAATTCATGAAGCCTGAAGTGCTGTTAT 3’
EcoRI
3 5'AAGCTTGCGATTTAACGCAGCACC 3
HindIll
tkrB
5 5'GAATTCATGACGCAACAAGCCC 3’
EcoRI
3 5’ AAGCTTGCGGGATTAAACAGCG 3’
HindIIl
thrA
5 5" ACTGCAGCCCTTCTTCGCCATTATTCC 3’
Pst1
3 5" TCCCGGGCTGCCGCTGTTGACCTTATG 3’
Smal
Promega PCR Kit thkrA  tkrB pTA3 pTB3
DNA 50 pL. PCR 10 X Spll 4dNTP 2.5
mmol L 4pl. 20pmol pl 2pl 2pll MgCly, 25mmol L 2pl. Tag DNA Poly-
merase 1pl 50pL 97°C 10min 72C 2min Taq 95
C 1min 45C 1min 72°C 3min 35 72°C S5min
Spl
PCR
1.3.4 2-KR 10 11
Buffer A 0. Imol L Tris-Cl pH7.0 150D : 1mL
Buffer A 30C 100pL
3mL 200mmol L 2-KLG  3.33mmol L 2 5-DKG  0.2mmol L. NADPH
Buffer A OD3y Imin  ODgy
NADPH U 1pmol
NADPH Braford " 1
1.3.5 14 15 Kan Str
1.3.6 16

Tec Str Kan LB

Str'iKan’Tc¢’ © PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn
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2
2.1 2-KR
thrA
117 192 27 tkrB
thrA  tkrB thrA
tkrB pTA3 pTB3 ATG
pBL pBL SD ATG
18bp
EcoRI HindIll
0+ 10°°
17
DNA
thrA 2kb
pGEM-T pGEM-TA
2.2
pBL P1 SD
pBLA  pBLB SD ATG 8bp
18
pBLA  pBLB DH5a 30C
3.5h 42 °C 4 h pBL pBLII
SDS-PAGE 33kD  34kD 2
SD sequerice EcoRl tkrA(B) (kD)
5'’AGGAGG CA GAATTC ATG 3’ 974
\ 66.2
43.0

PI

Clst856m
pBLA(B)
5500 bp

Ori
Amp

1 pBLA B
Physical map of pBLA B

Fig. 1

thrA(B)

HindIlL

20.1

2 2-KRA B

SDS-PAGE
Fig.2 SDS-PAGE of the tkrA and tkrB genes

coded protein expression in E. coli

1.DH5« pBLA  2.DHSa pBL  3.DHTa pBLIT
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5 2-
2-KR 2-KRA
B 2-KLG 2-KRA 5356U mg 2-KRB
3889U mg 2 5-DKG 2-KRB 6428U mg pBLII 2 5
DKG I1 42T
30C 42°C
Clts857 P1 SCB125
30T
2.3
2-KR
thrA 2-KR
2-KR pBR322
10 ~ 50
514 19
pDR121 Smal pGEM-TA  tkrA
776bp Stul AmpStr LB Pst1
pBR322 StrTcl.B
pUC4K EcoRI
DHS5a  StrTcKanlL.B
pCF 3
pCF
Te Str KanlB
Str'Kan®T¢®
PCR Southern 3 pCF
Fig.3 Physical map of pCF
tkrB
4
DNA
2-KR
2-KR
Roeader D L Erwinia chrysanthemi
pelC pBR322 14
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2-KRB
thrA
2 5-DKG 2-KLG 2-KLG tkrB
3
2-KR 2-KR
1 1991 31 3 198~205.
2 1999 15 2 196~201.
3 Anderson S Lazarus R A Miller I et al. U. S. Patent 5032514 1991.
4 Lazarus R A Seymour ] L Stafford R K ez a/. Biocatalysis. New York Van Nostrand Reinhold 1990. 135~
155.
5  Sambrook J Fritsch EF Maniatis T. Molecular Cloning A Laboratory Manual 2nd ed. New York Cold Spring
Harbor Laboratory Press 1989.
6 1994 24 2 10.
7 Estell D A Lazarus R A Light DR et al. European Patent 0132308A1 1985 29~30.
8 Perry K . Simonitch T A Liu ST et al. J Bacteriol 1986 168 2 607 ~612.
9  Keen NT Dahlbeck D Staskawica B ez al. J Bacteriol 1982 159 3 825~831.
10 Seymour ] L Lazaras R A. Analytical Biochemistry 1989 178 243~247.
11 Miller J V. Estell D A Lazarus R A. J Biol Chem 1987 262 19 9016~9020.
12 Braford M M. Anal Biochem 1976 72 248~254.
13 1994.174~176.
14 Roeader D L Collmer A. J Bacteriol 1985 164 1 51.
15 Annamaria T. Biochem Biophys Acta 1960 38 460~479.
16 Stanley R M William D N. [ Bacteriol 1981 145 2 1110~1112.
17  Hamilton CM Aldea A Washburn BK ez al. ] Bacteriol 1989 171 9 4617.
18  David V L. Methods in Enzymology 1990 185 3~195.
19  Kiel J A Vossen ] P Venema G. Mol Gen Genet 1987 207 2~3 294~301.
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STUDYIES ON GENE KNOCKING OUT OF 2-KETO ALDOSE
REDUCTASES FROM ERWINIA SP. SCB125

Chen Fang Chen Ceshi Li Yue Yin Guanglin
Shanghai Research Center of Biotechnology Chinese Academy of Sciences Shanghai 200233

Abstract Based on the reported gene sequences the segments containing 2-keto aldose re-
ductase 2-KRA and B genes were amplified by PCR from the plasmids and Erwinia sp.
SCB125 each for gene expression and gene knocking out. Then cloning them into expression
vector pBL and successfully expressing them with high enzyme activity in E. coli DH5a.
After their enzyme activities were proved the work on gene knock out followed. Introducing
the knock-out vector which distribute unstably during the cell division to the host strains
Erwinia sp. SCB125. Screening firstly by the positive marker one resistance which result-
ed from the expression of the resistance gene inserting inside the reductase genes and the
negative marker another resistance which outside the reductase genes in the vector. The
strains selected out will be tested by further study. This work was the bases of blocking the
pathway metabolism and constructing a recombinant strain that can produce 2-KLG directly
from D-glucose by one-step fermentation.

Key words Vitamin C 2-keto aldose reductase Expression Knock out Erwinia sp.
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