DOT :10. 160167j. 1000 5404. 2002. O1. (09
24 1 Vol. 24 No. 1

2002 1 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jan. 2002 17

45, 1000-5404(2002) 01-0017-03

Moo e Rk L ERRL A mm . 3L e U RN E ! :
400038; 2 . 400042; 3 26 , 400060)
H . ik -
(Human Papilloma Virus HPV) ) S
g5 . - ,
, . . EaTiy
. R318 TP212.3 ;A

Comparison between 2 probe immobilization methods on the surfaces of piezoelectric

gene sensors
CHEN Ming, FU Wei-ling ZHANG Bo, JIANG Tian-lun, YU Li-1i LIU Ming-hua, YU Fan, CHEN Xiao-bing (Department of Clinical Laboratories, South-

west Hospital, Third Military M edi cal University, Chongging 400038, China)

Abstract: Objective To make comparison between the 2 methods for immobilizing probe on the surfaces of piezoelectric gene sensors. Meth-
0ods  Human papilloma vius CHPV) probe was immobilized on the gold surface of gene sensor amray with thiol method and biotin-avidin method  re-
spectively. The changes of frequency and time-cost were compared in reactions with different concentrations of probe and target sequences. Results

The sensitivity of 2 methods was comparative. The biotin-avidin method took less time to react with target sequence and immobilized more probe,
and hence combined more target sequence, but with tedious procedures. While thiol method was simple but much more time-costing for reaction.
Conclusion The 2 immobilization methods both have their own advantages and disadvantages. Suitable method should be chosen in the practice ac-
cording to different requests.
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2X'5 . Tris HCI ( 0.2mol/LNaCl ) 0.5h 1~9
s 0. 005.0. 01.0. 05.0.1.0.5.1. 0. 1. 5.2. 0. 4.0
s 2X'5 PESA, 150 #1 L. tmol/l. Pl . 10 Trs HCI
s 3, .
20 min 0.5 h
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_ —s T 7
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Fig1 Construction of a 2X5 piezoelectric sensor array T
0.5h, 5 mmol/L 3, 3 -
1.1.2 26 0.5h ’
0 x5 , 10tg EDC  10tg  NHS 20 min,
TTL ] ’ 10¢g 1h .
1 mol/L 100 1, 0.5h
113 PESA V2.0 . pH 7.9 10 mmol/L Tis HCI
ADLINK ACL 8454 . PESA ( 0.2mol/LNaCl ) 0.5h
V2.0 s , P2 s 0. 5h,
T1
1.1. 4 33- V1= -3(3 )
- (EDC).N- (NHS). . 1 2.0 mal 1,
Signa . HPV 5 PL. 5 2.0 #md /1. 7
o1 an
SH-CATCCGTAACTACATCTTCCA; 5 P, 1.3 it F4 2
5 Biotin- CATCCGTAACTACATCTTCCA. T, 5 TG- SPSS 10.0 t
GAAGATGTAGTTACGGATG.
2
1.2 SR¥ 7k i
1.2.1 piranha 1. 0. 005 Hmol/L
(30%H,0, *  H,S0,~=1:3) 10 min, ) ; )
1.2.2 . ( >1.0
1.2.2.1 2X5 Mmol /L, - = 2.0 Mmol /L),
0.5 h, pH 7.9 10 mmol/L 10 10 Hz
1 (xts)
Tab 1 Effect of different concentrations of probe immobilized by 2 methods (x 1-s)
/X for probe immobilizaion(Hz) Equilibium time for target reaction (min) 2 for target reaction(Hz)
[ Probe **mol/L)
1+ 2+ 1" 2+ 1+ 2+
0. 005 — — — — — —
0.01 13.941.9 14.6+1. 9 51.744.9 39,943,340 15.942.3 16.4+1. 7
0.05 28.742. 1% 4,942, 3% 50.343.9 36.6+3.1 448 29.643.0* 25.742. 3
0.1 36.942. 7" 34,1425 42.943.0** 33.642.9 ¥ 40 37.343.3* 35,1427
0.5 40.8+3.0% 40.143.3* 38.142.3% 31142088 48.143.9** 41.443.5*
1.0 60.4+4, 7% 47.143.5* 4.142.1% 27.142.4 7200 60.145.0** 47.7+4. 1%
L5 45.742.7*" 56.14-4. 1 38.343.4% 25.142.848 45.743.0** 57.145.0*
20 46.142.7 71.4+4.5" 39.343.5 21.1+1.9 748 43.143.1 73.645.9
4.0 44,7424 57.143.3* 38.143.1 26.142.8 "0 4.6+3.2 56.343. 5

17 : Thiol inmobilzation method; 21 ; Avidir Biotin immobilzation method; 2 ; decrease of frequency; *; PZ 0. 05 * %, P<<0. 01 vs closely lower con
centration group; AN P<0.01 0w 171
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Tab 2 Effect of different concentrations of target sequence with . R
2 immobilization methods (x=s) 2.0 Mmol L ,
Equilibrium time for A for target reaction (Hz)
[ Tageq] target reaction(min) ’
¢*mol/L) I i It 50l 2.0 Pmol /L y
0. 005 — — — — . s -
0.01 48.5+4.4 40.7 +4. 8400 15.14+2.9 15.9F1.9 y 5
0.05 41.343.7  31144.0%50 27.042.6°F 25.942.7°" . AuS
0.1 41.943.3"" 36‘3ﬁ.3ﬁ’§ 32.143.2° 35.3+2.8°" ( 14 KJ/HIOI)
0.5 384421 329421 %48 51345077 40.142.87
1.0 M AH1L9% 27.942.1°48 60.145.3%"  48.3+3.8"" ’
1.5 42.443.8%% U.7+1.758 48.3+4.1"" 58.6+4.8"" ( )’
20 B9 2142370 4364367 TRAE69" LB ’
4.0 45.043.6 26.342.2 %40 42,943.7 54.34+3.7%" ’ ’
17 . Thiol immobilization method; 2 ; AvidinBiotin immobilization method; £ ; de- o
crease of frequency; *: P<< 0.05 **. P<<0.01 vs clsely lwer coneentration ,
group; AN P<0.01 w1 DNA .
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