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Sensitivity improvement of piezoelectric gene sensor by strand extension reaction
CHEN Ming FU Wei-ling LIU Ming-hua, ZHANG Bo, JIANG Tian-lun, YU Fan CHEN Xiao-bing (Department of Clinical Laboratories, Southwest Hospi-
tal, Third Military M edi cal University, Chongging 400038, China)

Abstract: Objective To improve the sensitivity of piezoeleciric gene sensor by increasing its surface load on the basis of the principle of strand
extension reaction. Methods mecA and femA probes of Staphylococcus aureus were mmobilized seperately on the suface of gene sensor array.
Klenow lage fragment was added to extend the strand for 8 h in room temperature afier the probes were hybndized with corresponding target DNA.
Results The frequencies of the gene sensor were reduced by (99.24-8.5) Hz and (192. 9 4=13. 3) Hz during the hybridization and extension reac-
tion respectively, when 50 nmol/L. single strand mecA was added on the surface of the gene sensor array, while (142.4+11. 2) Hz and (222. 6+
16.6) Hz for the femA. Before the strand extension reaction the sensitivity of the gene sensor amray was 0. 5 nmol f, and was improved to 0. 05
nmol /L. after the reaction. Conclusion The sensitivity of piezoeleciric gene sensor array is significantly improved by strand extension reaction. This
method can be used in the detection of trace DNA and the analysis of homogeneity of nucleic acid.

Key words: sensoy Staphylococcus awews; DNA;  sendtivity

, (Methicil- , mecA  femA
linresistant staphylowcci aureus, MRSA) , , -
. , [1] ,
MRSA 52.4%, s ,  klenow
—PBP2a ?, . .
mecA PBP2a , mecA 1
MRSA = femA
. 1.1 SEAHHE
o 1.1.1 (Piezoelectric sensor array, PESA)
s 26
AT s 8. 0 mm, 10 MHz
“ (96 A23-04-04); , 4.0 mm.
(39870831); 5 ’ ,
(863 % «

(98MO9); “ K (0IMA 180); ’ 2X5  PESA,

« 01T ; 1501,

1.1.2 26
ao7—), . . . . ,2X 5 ,
. 9 . . (023) TTL D ’

68753687

: (E-mail; weilingfu@yahoo. com) ) °
. 2001-1030; £ 2001- 12-12 1.1.3 PESA V2.0

ADIINK ACL-8454 . PESA



24 24
V2.0 . . 50 rmol /L, mecA .
s (99.2 +8. 5 Hz (192.9+13. 3) Hz
. femA (142.4£11.2)Hz. (222. 6 = 16. 6)Hz 4
1.1.4 SK251 DNA 9 DNA 10Hz s
: mecA klenow (107. 8+=9. HHz. 5 10
379 bp .5 TAATGGGA CCAACATAACC s klenow
:5 CCAGGAATGCAGAAAGACC. 1 .5 S (CH,)¢- (100. 61-9.2) Hz
CCAGGAATGCAGAAAGACC., femA 654 8
bp . 5 TGTAAAGGCACCAAACIC .5 0.5nmol/L.  mecA  femA ,
GTATCCCATGAGGAAGGC . 2 . 5 SH-(CH, )4~ 0.05 mal /L
TGGCATTGTCATTGGTAG(G . . 6 100. 6Hz )
Sigma .
1.1.5 ATCC 43300 1 G+
Tab 1 Results of sensitivity of the sensor at different
.16 ' PCR PE GeneAmp 2400 . ’ concentrations of target DNA (x *s)

BIO-RAD SmanSpec™ 3000
1.2 Sk 7ik

1.2.1 . DNA
. mecA. femA PCR : DNA
200 g BN 20 pmals 94 C 0. 5 min 50 C
0.5 min, 72 C 1. 5 min 30
1.2.2 piranha
(30%H,0, ¢ H,S0,=1:3) 10 min,
1.2.3 1 2 2% 5
, 0.5h, pH
7.9 10 mmol /L Tiis HCl ( 0.2md/LNaCl >
0.5h 1~5 1. 0 md /L 1, 6~ 10
2. 2h 1.0
mmol L.~ 6 1021 1 h ,
3, .
1.2.4 Tris-
HCI1 ( 0.2mol/L NaCD)90 1, 1~3
50 nmol/L. mecA PCR ,6~38
50 nmol I femA PCR 4 9
50 nmol/L. DNA
.5 10 Tris HC1 ,
(20°C ) 2h, . 4
1.2.5 .
25mmd /L MgClL, 201 10 mmol/L dNTP 2 1, Klenow
1 &1, (20 C ) 8 h,
4 .
1.2.6 PCR mecA
femA 5 1.0.5.0. 1. 0.05 nmol /L. 4
. 1~4 ,6~9 .5
.10 . 1 2
, 8 h.
. 7
1.3 %itsae
t
2
mecA  femA PCR 379 bp

654 bp

/N for mecA readion (Hz) A for femA reaction (Hz)

Concentraion of

target(nmol/ L Hybridizatim  Strand extension Hybridization ~ Strand extension
0.05 — 10.9+£1.7 — 15.1+1.9
0.1 — 19.942. 1 — 30.642. 9
0.5 17.9%+1.6 35.143.17 28.0E£2.4 48.3+3.8"
1.0 25.142.5 50.3+4.37° 39.3+3.5 64.645.77"

A Decrease of frequengy;  * *; P<<0. 01 vs Hybridization group

3
’ [4~6] '
. Sauf:lrbreyI 7
(“m) &)
: Af: — KAmo
mecA  femA s
MRSA,
MRSA .
0.5moll.  mecA  femA ,
. 10 . 0.05 mmol /L.
1 s
( , P <0.01).
. , DNA
klenow



24 1 Vol. 24 No. 1
2002 1 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jan. 2002 25

( ), klenow , - ,

. DNA .

klenow
. klenow . 5~37C
\ 0C ) [ ) (7. .
1999, 22(D. 12— 14
8 h [2] Chambers H F. Methicillin resistance in staphylococci: molecular and bio-
chemi cal basis and clinical implicationg J] . Clin Microbiol Rev, 1997, 10
. ’ (D BI=T91.
37 C’ klenow ’ [3] de Lencastre H, de Jonge B L, Matthews P R. et al. Molecular aspects of
R 2 OC, methicillin resigance in staphyloccus aureus J| . J Antimicrob Chemoth
ex 199, 33(1).7— 4.
[4] Vaezi-Nejad SM. A random walk in semsors, recent advances and market
opportunitie J] . Measurement and Control, 1998, 31(1). 80— &5.
[5] Mimumi M, Tombell S, Marotti E ef al. Biosensors as new amalytical
20 . 20 ~ tool for detection of Geneti cally Modified Organisms (GMOs)[ J] . Fresenius
108 . R J Anal Chem 2001 369(7— 8): 589—59%.
108 ~ 654 [6] Marrazza G, Tombelli S, Mascini Ms et al. Detection of human apolipopro-
tein E genotypes by DNA biosensors coupled with PCR[ J] . Clin Chim Ac-
’ ta, 2001, 307(1—2): 241— 248,
’ ( ) ’ [7] Sauvetbrey G. Use of vibrating quatz for thin film weighing and microweigh-
( PCR ) ing[J] . ZPhys 1959 155(2).206— 222.

, (¥ £ 4r)

Taq ,

X E G5 1000-5404(2002) 01-0025-01

Nursing experience of patients with primary hepatocellular carcinoma treated with pre-
operative selective portal vein embolization
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