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Table 1  Bacterial strains and plasmids used in this work
Bacterial strains or plasmids Genotype or relevant description” Reference or source
Bacteria

Klebsiella pneumoniae strains
Clinical isolates collected from National Taiwan University Hospital NTUH  serotype K1

NTUH-K2044 . . 5
amp tet’

magA™ mutant Insertion mutant derivative of NTUH-K2044 non-KI1 serotype amp’ tet® kana" 5

¢80d/lacZ M15 recAl endAl gyrA96 thi-1 hsdR17 r. k-. m. k+. supkd4

Escherichia coli strains DH5a relAl deoR  lacZrA-argF U169 Gibco-BRL
DY329 W3110 DlacU169 nadA  Tnl0 gal490 AcI857A cro-bioA 6
Plasmids
plP843 Tra Mob* Cix" amp” 7
pIP843T Derivative of pIP843 Tra Mob*™  tet" This work
pEX18Te Cloning vector with a tetracycline resistance gene This work
pIP843TdhaB dhaB gene inserted at BamHI site of plasmid pIP843T This work
pIP843TdhaT dhaT gene inserted at BamHI site of plasmid pIP843T This work

* Tra self-transferable Mob* mobilizable Citx" cefotaxime resistance tet" tetracycline resistance tet® tetracycline sensitive.
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1.1.2 LB LB 1.3.3 50pL
DNA 0.1cm Bio-Rad
1.1.3 confocal laser scanning 1.8kV 2.5F 2000hms
microscope CLSM ZESS 510 ImL LB 30°C 2h
MATE LB
1.2 pIP843T
1.2.1 plP843T K. pneumoniae NTUH-K2044 2
magA~ 2.1
Courvalin pIP843’ 3
pIP843 PCR LB
tet” blacryair pIP843 PCR
pIP843T 5'-ACTGATGTAACACG
GATTGACCGTATTGGGAGTTTGAGCGCAGTCAGGCACCGTGTATG- DNA
3" 5'-TCAACTCAGCAAAAGTTCGATTTATTCAACAAAACCAGT pIP843T pIP843TdhaB pIP843TdhaT
CAGGTCGAGGTGGCCCGGCT-3’ pEX18Te
PCR tet” PCR 300 ng tet” 2.2 K. pneumoniae
100 ng pIP843 50 L DY329 LB
LB 37°C
1.2.2  pIP843TdhaB pIP843TdhaT DNA PCR K. pneumoniae
pIP843T  Bam HI CIP pIP843T
K. pneumoniae DNA 2.3 K. pneumoniae
dhaB 5’-CCCCGTCGATAGATCTAGTCTGGTTCATT pIP843T K. pneumoniae 5
ATCGGCATCCTG-3"  5'-CCCCGACG ATAGATCTGAGAAGGTG
AACAATGAAAAGATCAAAACGAT-3' dhaT 5- NTUH-K2044 150 + 10 /
CCCCGTCGAT ATG AGCTATCGTA TGTTTGATTA-3’ 5'- 1g DNA magA~ 1.3 x 10° £ 100
CCCCGTCGATTCAGAATGCCTGGCGGAAAATCGC-3' PCR /g DNA NTUH-
dhaB  dhaT BglIl PCR K2044 2 x 10’ + 300 lpg
dhaB  dhaT T4 DNA DNA magA~ 3.4 x 10" +500 /
dhaB dhaT pIP843T  BamHI pg DNA NTUH-K2044
DH5a magA~  1~2
1.3.1 6 3~4
150 LB pIP843T  7.7kb
32C 32°C pIP843TdhaB 13kb pIP843TdhaT 9kb
ODgy, =0.4~0.6 DY329 42°C
15min DHS5a 42°C K. pneumoniae
15min 10min 2.4 K. pneumoniae
4°C  5500x g 8min K. pneumoniae
3 pIP843T
50 ODgy magA~— LB 16 h 1 20 ODgy/mL
1.3.2 60 ODgy/mL
2% 10’ /pg DNA 4x 10 Iug
DH5« DNA
2.5 K. pneumoniae
3 magA~ 12 16 20 24h
50
ODen © HERFE AT RTATIBHSRIES htto://journals. in. ac. cn
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Fig.1 Effect of cell density on transformation efficiency. 3 A B magA~

Different amounts of K. pneumoniae strain magA~ grown on LB plates 1000 x

for 16 hours suspended in sterile double distilled water ddH, O and
o LTS were suspended i stertie double Qstiied water 2V an Fig.3  Photos of magA~ mutants cultured in LB medium A and on

electro-transformed with pIP843T  100ng plasmids per SOpL bacterial LB plates B .

suspension . The transformation was performed in a Bio-Rad Gene Pulser

that was set at 1.8kV 2.5F and 200 ohms. The values shown here are

The bacterial suspension was spread on glass slides and imaged with a

CLSM at 1000 x magnification. The red arrows in photos represented the
the means from the three independent experiments.

scale bars.
2 LB 12~24 DNA
K. pneumoniae K. pneumoniae CaCl, ,
ST 3
o
s = DNA
S <
£3 Hﬂ\- 1 0
5% 3t
l-_—: o
2 DNA
2 1 1 1 K.
0 10 20 30 neumoniae
h P
2
Fig.2  Effect of competent cells of different growth ages on transformation
efficiency. Competent cells in different growth stages were harvested from
LB plates and prepared for electroporation. The bacterial concentrations
were adjusted to 40 ODgy/mL for each transformation. The values shown 12
here are the means from the three independent experiments.
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polysaccharide and potentiation of aminoglycoside inhibition in gram-

Highly efficient transformation with plasmid DNA in Klebsiella pneumoniae

ZHENG Yan LIU Xi-peng LIU Jian-hua
College of Life Science & Technology ~Shanghai Jiaotong University — Shanghai 200240  China

Abstract Attempts to transform Klebsiella pneumoniae resulted in very low efficiencies because of capsule polysaccharide

CPS . It was reported that some chelating agents could reduce CPS production and improve transformation efficiency.
These methods mentioned above could not improve transformation efficiency apparently by incorporating such agents to
liquid medium. However this method introduces a simple way for efficient transformation of K. pnewmoniae. In this
method K. pneumoniae strains NTUH-K2044 and magA ~ mutant are envolved as recipients. The plasmids used in this
way are composed of pIP843T pIP843TdhaB pIP843TdhaT with different sizes. The sole critical step is to harvest
bacteria on LB plates to prepare competent cells. 150 = 10 1.3 x 10° + 100 2 x 10’ + 300 and 3.4 x 10’ + 500
transformants were obtained per microgram plasmid DNA with NTUH-K2044 liquid cells magA ™~ liquid cells NTUH-
K2044 solid cells and magA~ solid cells respectively. The number of transformants per pg DNA obtained by
electroplating solid cells is at least 10° fold higher than that of transformants with liquid-cultured bacteria. This method
will benefit gene manipulation and genetic study in K. pnewmoniae .
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