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Abstract; To learn more about the effects of transcription on DNA structure in E. coli topA ™ mutant, the
plasmid pJGX15A, carrying a tandem transcription unit of tetA — ¢faABCE, was used as the reporter
plasmid. The topology of pJGX15A from HB101 (topA ™, gyrB* ) and DM800 (topA ™, gyrB225) cells
was then analyzed by chloroquine agarose gel electrophoresis. And, a type of irregular condensed struc-
tures of pJGX15A was found in DM800 cells. The condensed plasmid DNA had a high mobility rate and
appeared to be smear bands in agarose gel electrophoresis. The topology of pJGX15A was also greatly af-
fected by both cell growth phase and concentration of tetracycline in medium. The condensed structures
were only formed in DM80O cells of exponential phase cultured in the medium with the concentration of
tetracycline below 6 pg/mL. AFM images showed that these plasmid DNA molecules contained intra-mo-

lecular conde nsation to different levels instead of normal supercoils. Some of the molecules were even
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completely condensed to a coil.

Key words: DNA condensation; transcription; atomic force microscopy; Escherichia coli; topA ™~ mutant
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Fig. 1  Restriction map of recombinant plasmid pJGX15A
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Fig. 2 Agarose gel electrophoresis of pJGX15A DNA in
the presence of 5 wg/mL (A), 20 wg/mL
(B) or 35 wg/mL (C) chloroquine
The plasmid DNA samples were isolated from cells cultured
in LB mediums containing 12 pg/mL tetracycline to the
early- or mid-exponential phase.
Lane 1: pJGXI5A from HB101 cells in the early-exponential
phase; lane 2; pJGX15A from HB101 cells in the mid-expo-
nential phase; lane 3: pJGX15A from DM80O0 cells in the ear-
ly-exponential phase; lane 4; pJGX15A from DM80O cells in
the mid-exponential phase.
OC/R: open circular or relaxed plasmid DNA
Sc: supercoiled plasmid DNA
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Fig. 3 Agarose gel electrophoresis of pJGX15A DNA in

the presence of 5 pg/mL chloroquine
The plasmid DNA samples were isolated from cells in the ear-
ly- (lanes 1, 3, 5 and 7) or mid-exponential phase (lanes 2,
4, 6 and 8) . OC/R, open circular or relaxed plasmid DNA ;
Sc, supercoiled plasmid DNA ; ( — — ), hypernegatively su-
percoiled plasmid DNA
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Fig. 4 Agarose gel electrophoresis of pJGX15A in the presence of 5 pg/mL chloroquine

The plasmid DNA samples were then isolated from cells in the exponential (E) or stationary (S) phase. OC/R, open circular or re-

laxed plasmid DNA; Sc, supercoiled plasmid DNA ; ( — — ), hypernegatively supercoiled plasmid DNA.
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Fig. 5

AFM images of supercoild (A) and condensed (B) pJGX15A from DM8O0O cells Grayscale represents 5 nm
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Fig. 6 AFM images of representative supercoiled (A) or condensed (B-E) structures of
plasmid pJGX15A from DM800 Grayscale represents 5 nm
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