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Effects of target DNA chain length on hybridization efficiency with piezoelectric gene

sensor
LIU Ming-hua, FU Wei-ling XUE-Qiang HUANG-Qing, WANG Song-lin (Department of Clinical Laboratories, Southwest Hospital, Third Military Medical
University, Chongging 400038 China)

Abstract: Objective To investigate the effects of the length of target DNA chain on hybridization efficiency in piemeleciric gene sensor amays.
Methods A gene sensor array of 2X 5 was made with gene probes of 20 bases immobilized on gold coated surfaces then 7 kinds of target DNA in dif-
ferent lengths were hybridized on it respectively. The changes of oscillation frequency of the crystal were collected and analyzed with aid of computer.
The hybridization time, frequency alteration and kinetic parameters caused by the hybridization of DNA chains in various lengths were compared. Result

Following the increase of target chain length, the hybridization time had a tendency of prolonging. For target DNA of 20 to 108 bases the frequency
difference ( 2F) showed a linear relation to the base number, but for target DNA of 25 379 or 654 bases the frequency was reduced and showed no
obvious relationship, which was due to the elevation of dissociation congants. Conclusion 1In the piezoelecttic gene sensos the oscillation frequency
of the aystal is increased following the increase of target chain length. Reduced frequency reaction for DNA sequence of longer target chain might be
owing to lower rigidity on the ciystal surface, easier formation of complicated steric construction and the intertion of self-renaturation.
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Tab 2 Kinetic parameters of DNA hybridization for different chain lengths
Bases of k k k, o
target DNA 103(mol/L) 1°s—! 10 3s~! 10°(mol /1)1 (ng kn?)
20 9.83+47.44 1.11+0.19 45.3445.26  215.38429.65
40 7.67+H10.85"  1.724+0.27"  44.42+5.06  369.59+39.13 "
60 107.53+15.34 % 1.88+0.45  57.91+9.61  411.63+42.17
108 12.46+15.43 3.08+0.54"  43.971+6.24* 661.68+57.81 "
225 144.67+17.85 3.9240.47%  39.4345.06*% 753.73459.33
379 116.28+14.51 3.37+0.37 35.00+5.32 % 834.22478.57 "
654 1D.83445.31  4.914+0.51 " 24.94+4.47 " 1048.67+68.75 *

*: P<<0.05, **; P<O0.01 vs closely former group
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