F F IR

MRIEL

Article

ACTA CHIMICA SINICA

DOI: 10.6023/A12110962

T 50 FF R R B D PR M TS A M B ) = A RR BR

A MR

WE FA “ERfA- i F-ammea” §
PR ME A B A il SRR ] 2 £ 48 TEA/DMOAP R 54
WG oA S ATP 454 T8 B AU

SR
GBI K e S B E R E SRS K
=i Jﬁ L\ﬁI&TJ@M&ZHHdﬁ%%’E’W“{E

FLMAEMRI BT BRI, 4 ATP AEAERS, 2T %
4y, ﬁ%&ﬁ%d‘ﬂﬁﬁﬂ%jﬁﬂlkaIﬂﬁMﬁﬁ%li)ﬁ% 5 IS Mt R AR, SEBL

WER  W%E

410082)

BRI (ATP). ¥ ATP #

Xf ATP IR, 1% 77757 ATP 3R 10 nmol/L I ATy T UL 21 B 1 (e 2445 5 A8k, X P IR AAR- H br o> -G ik ”
B “ =W3¥E” JeraQil s AL B i LA TEFabic, ERE 1) sl i, A8 DLt N o T R U R o T 1N

RS-
REEE W, BB YRS, —BERIR, &

Split Aptamer—Based Liquid Crystal Biosensor for ATP Assay
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Abstract A novel liquid crystal (LC) biosensor based on the recombination of split aptamer chip was developed for the
detection of adenosine triphosphate (ATP). One glass slide of the LC cell is first modified with the TEA/DMOAP mixed
self-assembled monolayer (SAM) to ensure the homeotropic alignment of LC molecules and the black background of LC cell
optical image under the crossed polarized light. The single-strand ATP aptamer is split into two fragments in this method.
One of which, as capture probe, is covalently immobilized on the SAM, while another is used as the detection probe. In the
presence of ATP, those two fragments will be combined with each other and exhibit the same role as the ATP aptamer. This
binding event leads to a great enhancement in the optical signal of the LC biosensor due to the space size from small to big,
which can effectively disrupt the orientational arrangement of LCs, resulting in the corresponding changes of optical images
under the crossed polarized light. But in the absence of ATP, those two fragments can not be combined with each other, and
as a result, there is no orientational response of LCs and the optical image under the crossed polarized light is still black. So
the LC-based imaging method has a sensitive and clear distinction between positive and negative results. On the basis of such
an inhibition mechanism the LC biosensor can be used as an effective way to realize the detection of ATP. When the concen-
tration of analyte ATP below a critical value (10 nmol/L), there is no clear change in the optical image. The results showed
that the detection limit of ATP is 10 nmol/L. This study provides a simple and sensitive ATP LC biosensing approach and
offers effective strategies for the development of small molecules LC biosensors.
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Figure 1 Stepwise assembly of the LC biosensing substrate based on
ATP aptamer. (1) immobilization of capture DNA probe on the TEA/
DMOAP mixed SAM modified glass slide (a); (2) hybridization with
detection DNA in the presence of ATP (b) or in the absence of ATP (c);
(3) The corresponding 5CB LC cells (d, e) fabricated with the
DMOAP-coated glass slides (upper) and the modified slides (b, c; lower).
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Figure 2 Optical images under crossed polarizers of LC cells with 5CB
sandwiched between a DMOAP-coated glass slide and an
TEA/DMOAP-decorated glass slide. The TEA-DMOAP ratios (V/V) were
(A)20:1,(B)10:1,(C)6:1,(D)3: land(E)2: 1
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Figure 3 Optical images under crossed polarizers of LC cells with 5CB
sandwiched between a DMOAP-coated glass slide and an
TEA/DMOAP-decorated glass slide with capture probe immobilized. The
concentrations of capture probe were (A) 300, (B) 200, (C) 100 and (D)
50 nmol/L, respectively
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Figure 4 Optical images under crossed polarizers of LC cells with 5CB
sandwiched between a DMOAP-coated glass slide and a capture
probe-modified glass slide with the detection probe immobilized and ATP
at concentrations of (A) 100, (B) 50, (C) 30, (D) 10 and (E) 1 nmol/L.
The concentrations of detection probe was 300 nmol/L
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Figure 5 Selectivity of LC biosensor to (A) ATP, (B) CTP, (C) UTP
and (D) GTP. The concentrations of detection probe was 300 nmol/L
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