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Abstract — An effective method of DNA stretching using electric field on mica surface was proposed for extremely low solu-
tion concentration of DNA. DNA stretching based on electric field was observed by AFM and well applied on the concentra-
tion range from 57x18 ng/mL to 57x10° ng/mL. Stretched DNA existed in the middle of two electrodes. The difference in
stretching efficiency for the different surfaces of bare mica&2*Mgaked mica and AP-mica was discussed. The best perfor-

mance of stretching was found from the surface of AP-mica under the same experimental condition.
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Fig. 1. Schematic drawing for (a) the used electrode shapes, (b) substrate preparation method and (c) experimental setup.
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Fig. 2. A time dependence intensified CCD image of electric-field induced
DNA stretching when 50 VDC is applied on the two electrodes o
distance between two electrode about 5 mm. All image areas are
approximately 50x50pm?.
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Fig. 3. AFM images by the function of position. Interface between pos
tive electrode and DNA solution (a), middle of two electrodes (I
interface between negative electrode and DNA solution (c) a
upper part of positive electrode (d). All scan sizes are 5¥6n°
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Fig. 4. AFM images of DNAs produced by different applied voltage with same working electrodes in shape and distance. (a) 50 VD@ (&) 500 VDC

was applied for 10 sec. Image areas are Spf?.
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Fig. 5. AFM images of stretched singlé-DNA by applying 1,000 VDC
for 10 sec. Each scan size is 5gn?.
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Fig. 7. Changes in AFM image and surface roughness of AP-mica by

the reaction time. AFM images after vapor treatment for (a) 40
min and (b) 2 hr in the 1x1pm?.
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