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SYBR Green I( SG) ( ) 4- 44— ( 4-eyano-4"—pentylbiphenyl
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;57 -NH,H CH,) -CAGGCTACGGCACGTAGAGCATCACCATGATCCTG3’
© 20 mmol/L Na,HPO, NaH,PO, ( pH 7. 2 140 mmol/LL NaCl 5 mmol/L. KCl 1 mmol/L

MgCl, 10 mmol/L NaBH,CN) . : 20 mmol/L Na,HPO, NaH,PO,( pH 7.2 140 mmol/L
NaCl 5 mmol/L KCI 1 mmol/L MgCl,) . NaCl (pH 7.0 1xTrisodium citrate/NaCl 1x
SSC) 15 mmol /L *2H,0( C,HsNa; 0, *« 2H,0) 150 mmol/L NaCl 0.005% SDS.
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Fig. 1 Stepwise assembly of liquid crystal ( LC) biosensing stubstrate
(a) (b) 3- IN N- - 34 )
( APTES/DMOAP) () BB( Platelet-derived growth factor BB PDGF-BB)
(d) PDGF-BB  PDGF-BB (e) PDGF-BB
() PDGF-BB

(a) Glass slide (b) self-assembled ( 3-aminopropyl) trimethoxysilane/N N-dimethyl-V-octadecyl ( 3-aminopropyl) trime—
thoxy-silyl chloride( APTES/DMOAP) film ( ¢) immobilization of the platelet-derived growth factor BB( PDGF-BB) aptamer
(d) specific binding of PDGF-BB ( e) tilted orientation of 4-cyano-4"-pentylbiphenyl( SCB) in the LC cells after the specific
binding of target PDGF-BB and ( f) perpendicular orientation of SCB in the LC cells in the absence of PDGF-BB.

3.2 APTES/DMOAP

APTES/DMOAP
o 2A~C APTES/DMOAP o
APTES/DMOAP 5:1 (  2D) DMOAP
o 5:1 APTES/DMOAP

PDGF-BB o

2 APTES/DMOAP
Fig.2 LC optical responses of APTES/DMOAP-decorated glass slide
APTES/DMOAP ( APTES-DMOAP ratios (w/w) ) : (A) 20:1 (B) 15:1 (C) 10:1 (D) 5:1.
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3.3 PDGF-BB
PDGF-BB o 3A ~C 600 300
200 nmol/L
o 100 nmol/L
( 3D),
PDGF-BB PDGF-BB 100 nmol/L,

3 PDGF-BB o :(A) 600 nmol/L ( B) 300 nmol/L ( C)
200 nmol/L. ( D) 100 nmol /L
Fig. 3 LC optical responses of PDGF-BB aptamer. Concentrations of aptamer are: ( A) 600 nmol/L
(B) 300 nmol/L. ( C) 200 nmol/L and ( D) 100 nmol/L

3.4 PDGF-BB
PDGF-BB
PDGF-BB o
PDGF-BB o 4A ~C
PDGF-BB 50 25 10 nmol/L

4 PDGF-BB . PDGF-BB :(A) 50 nmol/L
(B) 25 nmol/L (C) 10 nmol/L (D) 5 nmol/L (E) 1 nmol/L
Fig.4 Optical responses of LC biosensor to PDGF-BB protein. Concentrations of PDGF-BB are: ( A) 50 nmol/L
(B) 25 nmol/L (C) 10 nmol/L (D) 5 nmol/L and ( E) 1 nmol/L
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Fig. 6 Optical responses of LC hiosensors to different proteins. ( A) PDGF-BB ( B) Bovine hemoglobin ( BHb)
(C) BSA and (D) Thrombin. The concentration of proteins was 50 nmol/L
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Aptamer-Based on Liquid Crystal Biosensor for
Detemination of Platelet-derived Growth Factor BB

LI Xia TAN Hui LI Yundei WU Zhao-Yang" SHEN Guo-Li YU Ru-Qin
( State Key Laboratory of Chemo/Biosensing and Chemometrics College of Chemisiry and Chemical Engineering
Hunan University Changsha 410082  China)

Abstract A novel liquid crystal ( LC) biosensor was developed for the detection of platelet-derived growth
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factor BB ( PDGF-BB) based on the orientation changes of liquid crystals. One glass slide of the LC cell was
first modified with the APTES/DMOAP ( ( 3-aminopropyl) trimethoxysilane/N N-dimethyl-V-octadecyl ( 3—
aminopropyl) trimethoxysilyl chloride) self-assembled monolayer ( SAM) to trigger the homeotropic alignment
of LC molecules and thereby produced an black background optical image under the crossed polarized light
and then the specific aptamer of PDGF-BB was immobilized on SAM through glutaraldehyde crosslinking to
construct a LC sensing substrate. In the presence of PDGF-BB the stable triple helix structure of PDGF-BB
aptamer was formed by the specific binding event and thus led to the target PDGF-BB captured to the sensing
substrate making a visible optical change observed under the crossed polarized light via the huge steric effect
of the PDGF-BB on disrupting the LC alignment. But in the absence of PDGF-BB the low packing density of
the PDGF-BB aptamer had little effect on disrupting the ordered alignment to the LC and caused the black
background optical image still observed under the crossed polarized light. There was an obvious optical change
when the concentration of target PDGF-BB was 5 nmol/L. The proposed LC biosensing method permits the
labelfree detection of PDGF-BB with good selectivity and high sensitivity making them sufficiently simple and
particularly useful for low-eost screening bioassay performed away from central laboratories.
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