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-1 Phosphofructokinase-1 PFK-1 pfkA
EMP 4 34kD
pfA
1
1.1
1
1
Table 1 Bacterial strains and plasmids used in this study
Strains and plasmid Phenotype or genotype Source or reference
Escherichia coli
K-12 Wild type Stock Center of China Beijing
DF1010 JhuA22 A pfkB201 recAS56 relAl spoT'l E. coli Genetic Stock
A rhaD-pfA 200 T,% Center Yale University
C600 thr lew hsd 6
Acidithiobcillus thiooxidans
72 Wild type This study
Plasmids
RP4 Ap" T¢' Km" IncP tra* 7
pJRD215 Km" Sm" IncQ mob* 8
pSDK-1 Km' Sm' IncQ mob* pfA* This study
1.2
Tag DNA T4 DNA Promega BamH 1  Hindlll TaKaRa
Agarose Gel DNA Extraction Kit ~ RNA Roche Thermo-
Seript™ RT-PCR Invitrogen SBA-40C
1.3
DF1010 M63 1.98¢g
NH, ,S0, 13.6g KH,PO, 0.005g FeSO; 7H,0 0.25g MgSO, 7H,0 pH7.0 0.5%
Bl 0.4%
3
1.4 DNA
30°C 6d
DNA

. Maniatis 6
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43

1.5 pSDK-1

E. coli K-12 -1

5'-GTACGGATCCTTGGCCTGACCTGAATCAAT-3’
Hind I
72°C10min  PCR

GCGCAAGCTTCCGACTCTCTTATGTTGTGT-3'
50°C 1min 30s 72°C2min 30s 30

’ PCR
BamH 1 5'-
95°C 5min 94°C 1min

1.4kb pJRD215 pSDK-1
1.6
RP4 E. coli C600
Tt-72 Starkey-S’ 30C 7d
2
1.7
Te 36pg/mL Sm 50p.g/mL Starkey-Na, S, O;
Tt-Z2 RP4 pSDK-1 2
1.8
1.8.1 Kotlarz " Ulg
1.8.2 SDS-PAGE 50mmol/L Tris pH7.4 SDS
Smin 12000g 10min SDS-PAGE

1.8.3 RT-PCR pfkA

1 5'-CAGCAGCAGATCGATAGCGT-3' 2 5'-CAGCAGCAGATCGATAGCGT-3’

399bp lpg  RNA RT-PCR PCR
94°C 1Imin 55°C Imin 72°C Imin 35 72°C 7min
1.9
Starkey S5¢/L. 30C
5% CS, 10min
660nm 0D
g/l = ODg, x /100
2
2.1 pSDK-1
PCR 1.4kb DNA

pSDK-1 pkA
2.2

pSDK-1 mob

RP4 6x1

-6
A

2.
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pSDK-1 Ti-72
2.3
50 68 % Sm
pSDK-1  Tt-7Z2
2.4
2 pSDK-1  pfiA ofk E. coli DF1010
E. coli K-12 Tt-72
A
Tt-72
SDS-PAGE 1 E. coli K-12 E. coli DF1010 pSDK-1 Tt-Z2 RP4 pSDK-
1 34kD E. coli DF1010
Tt-72 Tt-Z2 RP4 pSDK-1
SDS-PAGE
1 2 3
2 —
kD
Table 2 Comparison of phosphofructokinase-1 activity
in different strains 974 — m—
66.2—
Strains Specific activity of PFK-1?/ Ulg
43,0 — —
E. coli K-12 85.9+1.12 —
DF1010 00.0 — 31.0— $
— =‘
T-72 00.0" 00.0° = -
20.1—~ p=
DF1010 pJRD215 00.0 — - =,
14.4—m— &
DF1010 pSDK -1 96.6 +0.66 — = =
Tt-Z2 RP4 pJRD215 00.0" 00.0° 1 pSDK-1 SDS-PAGE
Tt-7Z2 RP4 pSDK-1 13.5+0.73" 13.1+0.85° Fig.1 SDS-PAGE analysis of pSDK-1 expression protein

1. Protein molecular weight marker
2. E. coli K-12 3. E. coli DF1010

4. E. coli DF1010 pSDK-1
medium c. Growth in Starkey- S + 5¢/L. glucose medium. 5. Ti-72 RP4 pSDK-1 6. Ti-Z2.

a. Values were obtained from three independent experiments and

are shown as means + standard deviations b. Growth in Starkey-S°

E . coli DF1010

14% RT-PCR
Tt-72 pfkA mRNA Tt-72 mRNA

2.5

Ti-72 Tt-Z2 RP4 pSDK-1
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2 Tt-Z2
2.6
Tt-72
Tt-Z2 RP4 pSDK-1
5¢/LL 11 3.4g/L
3
16 —<—Tt7 8Sr
—B— Tt-7(+5g/LGlucose) ——Tt-Z2
—— Tt-7(RP4,pSDK-1) —_ —&— Tt-Z2(RP4,pSDK-1)
12 = 6
b= E/D
8 08 =
S 24 Q: :
E
0.4 @
S 2r
0.0
0 3 5 7 9 11
t/d 0 I 1 1 1 |
1 3 5 7 9 11
2 r/d
Fig.2  Growth of Tt-Z2 transconjugants and the 3

original strains in Starkey-S’ medium . . L
Fig.3  Glucose concentration in the supernatant

of Tt-Z2 and Tt-Z2 RP4 pSDK-1 culture

in the absence or presence of Sg/L glucose

Each data point represents the mean value of .
P P Each data point represents the mean value

three independent experiments. . .
of three independent experiments.

3~511~13
16S
rRNA o
pkA pSDK-1 Tt-72 pkA
RNA

Tt-72 RT-

PCR pfkA mRNA
pfkA
RNA
Tt-72 DF1010  pfkA mRNA

mRNA
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Tt-72

Tt-Z2 RP4 pSDK-1

-
pSDK-1  Tt-Z2
EMP

pSDK-1  Tt-72
EMP

E. coli
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Expression of Phosphofructokinase Gene from Escherichia coli K-12
in Obligately Autotrophic Bacterium Acidithiobacillus thiooxidans

Tian Keli Lin Jianqun Liu Xiangmei Liu Ying Zhang Changkai”
Institute of Microbiology ~ Shandong University — Jinan 250100  China

Abstract A plasmid pSDK-1 containing the Escherichia coli phosphofructokinase-1 EC 2.7.1.
11 gene pfkA was constructed and transferred into Acidithiobacillus thiooxidans Tt-Z2 by conju-
gation. The transfer frequency of plasmid from E. coli to Tt-Z2 was 2.6 x 107°. More than 68% of
Tt-Z2 cells carried the recombinant plasmids after being cultured for 50 generations without selective
pressure which showed that pSDK-1 was maintained consistently in Tt-Z2. The pfkA gene from E .
coli could be expressed in this obligately autotrophic bacterium but the enzyme activity 14 U/g
was lower than that in E. coli K-12 86 U/g DF1010 carrying plasmid pSDK-1 97 U/g . In the
presence of glucose the Tt-Z2 transconjugant consumed glucose leading to a better growth yield.

Key words Acidithiobacillus thiooxidans Phosphofructokinase Conjugation
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