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1
1.1
DY330  W3110AlacU169
gal 1490AcI857A  cro-bioA
Donald L. Court pET28b +
Novagen pcDNA3 . 1myc-his
- A Amp Invitrogen
1.2
Tag plus DNA pfu DNA
PCR
Promega BamH 1
Xba 1 Promega
Sigma DNA Marker DL2000 TaKaRa
1.3 PCR

P1 5'-CAGATGCGTTTTAACCTGCAAGATGGA-
TTCCCGCTGGTGACAACTAAACG ACCCGGTAAGAC-
ACGACTTAT-3" P2 5'-ACGTTGTGTTTTCATGCCG-
GCAGTATGGAGCGAGGAGAAAAAAAGACGAG GGA-

GAAAAACTCATCGAGCAT-3’ P15 50bp
GenBank thyA 311 ~
360bp 3’ 21bp 5'
P25’ 50bp thyA 3'-UTR 3’ Untrans-
lated region 3’ 50bp
3 22bp C
P1 P2 PCR DY330
thyA
P3  5'-AAGCTTGGCTGTCTCAGGTT-3" P4 5'-
ACGTTGTGTTTTCATGCCGG-3' P35’ Gen-
Bank thyA.  1~20bp P4 P25’
1 ~20bp thyA 3'-UTR
31 ~ 50bp P3 P4 DY330
thyA

P5 5'-CAGCCAGCTTCCCAGCCAGCGTTGCGA-
GTGCAGTACTCAT CAGCCAGCTTCCCAGCCAGCGTTG-
CGAGTGCAGTACTCAT-3" P6 5'-ATGAGTACTGCAC-
TCGCAACGCTGGCTGGGAAGCTGGCTGATGAGTACTGC-

ACTCGCAACGCTGGCTGGGAAGCTGGCTG-3" PS5 5’
40bp GenBank A bet
40bp A 32771 ~
32810bp 3" 40bp A ssb
40bp A 33541 ~ 33580bp P6 PS5
P5 P6 A

gam-Fkil-clll

P7  5'-TCATGCTGCCACCTTCTGCT-3" P8 5'-
TCAGGAATATTTGATTCAGAT-3" P7 A bet
20bp A 32025 ~
32044bp P8 ssb 20 ~ 40bp A
33560 ~ 33580bp P7 P8
A gam-kil-clll

P9 5'-CG GAATTC ATGATTCAGTATTITAGTTCTG-
3" P10 5'-CGGGATCCTTAGATAGCCACCGGCGCTTT-

3’ P9 P10 thyA CDS
P95’ Xba 1
P10 5’ BamH |
1.4
P9 P10 PCR
pcDNA3. Imyc-his - A~ MCS  Xba | -BamH |
thyA

pcDNA3 . 1-thyA

thyA
pcDNA3. 1-thyA thyA ™
1.5
10 DY330
P1 P2 PCR DY330
DY330 ImL
50pg/mL LB 32C
30min 200pL.
50pg/mL 20pg/mL MM
32C
thyA™ DY330-T
10 P5 P6 Oligo
DY330-T /
MM 42°C  32%C
42°C 32C
DY330-TI
1.6 thyA ™
pcDNA3 . 1-thyA DY330-
Tl 50pg/mL
50pg/mL MM 30 5

10° ~ 10° /
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2
2.1 DY330 thyA~
Pl P2 pET28h +
PCR 1309bp
thyA
DY330
MM
/
MM LB
thyA ™
1 DY330 thyA~ DY330-T DY330-T
MM LB
No.1 No.2
1 thyA DY330-T
Fig.1 The growth of E. coli thyA mutant DY330-T on
different culture medium
LB. Luria-Bertani medium MM.M9 minimal salts medium
Kan. Kanamycin 20pg/mL  T.Thymine 50pg/mL .
DY330 DNA  DY330-T DNA
P3 P4 DY330-T
thyA N 50
3'-UTR
Kan 1619bp 2 3
DY330 DNA
thyA 50bp 1213bp 2 4
P1 P2 DY330-T
Kan Kan
2 2 1309bp
DY330 thyA N 1~
49
3'-UTR Kan
thyA

bp 1 2 3

2000 —

1000 —
750 —

500 —

250 —
100 —

2 DY330-T PCR
Fig.2 PCR confirmation of DY330-T
1. DNA Marker DI2000 2. P1/P2 PCR product from DY330-T

1309bp
PCR product from DY330 1213bp .

2.2 DY330-T A
kil-cIlIl
DY330-T
A
DY330-T
DNA
30 ~ 50bp
Exo Beta DNA  Gam
DY330-T
A
Cro
42°C 1h cl857

gam-kil-clll

42°C 0
Oligo
42°C 32°C
3
TA gam-kil-clll DY330-TI
DY330-T DY330-TI DNA
gam-kil-cIll 731bp
2.3 DY330-TI
DY330-TI
pcDNA3. 1-thyA DY330-TI
DY330-TI
DY330-TI pcDNA3. 1-thyA
MM
147bp thyA N
DY330-TI

1~49

3. P3/P4 PCR product from DY330-T 1619bp 4. P3/P4

gam-

42C
DNA

42°C

P5 P6
DY330-T

DY330-

P7 P8

PCR

pcDNA3 . 1-thyA

thyA
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DY330-T DY330-T1

LB+Kan+T

} 42°C
LB+Kan
LB+Kan+T

} 32°C
LB+Kan

3 thyA  DY330-T DY330-TI

Fig.3 The growth of E. coli thyA mutants DY330-T
DY330-TI on different culture medium and
different incubative temperature
LB. Luria-Bertani medium Kan. Kanamycin 20pg/mL T. Thymine
50pg/mL  Incubative temperature 42°C 32°C..

1.5
DY330-TI pcDNA3. 1-thyA
50pg/mL 50pg/mL MM
5 10° ~ 10’
MM
MM 30
MM
pcDNA3. 1-thyA  DY330-TI 147bp
thyA N 1~49
thyA -
3
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11~ 14
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2
thyA 264 5
1~30
umpA Unidentified membrane protein gene
3 thyA umpA
15
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16 17 50 - 99
17 ~49
31C
37°C 43%C
30
DY330 32°C
thyA N 49
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¢ hy A - 11~14
— A
K-12 DY330 v
DY330 thyA
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Construction of Thymidylate Synthetase Deficient thyA E . coli Strain

HUANG Wei ZHONG Hui LI Ping CAO Cheng MA Qing-Jun"
Institute of Biotechnology —Academy of Military Medical Sciences  Beijing 100850  China

Abstract To construct a thymidylate synthetase deficient thyA E. coli Strain as mutant host of chromosome-plasmid
balanced lethal system which was based on the thyA ™ gene/AthyA Escherichia coli. E . coli K-12 strain DY330 is inte-
grated an efficient homologous recombination system a defective A prophage for chromosome engineering in E. coli . As
the initiating strain  DY330 competent cells were electroporated with Kan  kanamycin-resistant PCR product flanked by
the 50bp thyA homology segments on each of its ends and thyA of DY330 was replaced by Kan. The new thyA strain
named DY330-TI was constructed. It was characterized by a thyA deletion of the chromosome from 50-residue to COOH
end and partial 3'-UTR and its growth was depended absolutely on thymidine or thymine. Moreover the defective A
prophage was removed from DY330-TI to prevent its reverse mutation. In vitro gene mutation test The plasmid pcDNA3.
1-thyA was constructed by using PCR to generate E . coli thyA CDS and insertin this fragment between the Xba | and
Bam | sites of the plasmid pcDNA3. Imyc-his — A. Then pcDNA3. 1-thyA was transformed into DY330-TI. After 30
generations no thyA reverse mutant was obversed in cultures without thymidine. The E. coli thyA strain DY330-TI has
great stability and it can be used as mutant host of chromosomal-plasmid balanced lethal system.

Key words thyA Chromosone-plasmid balanced lethal system Homologous recombination
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