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Design of molecular screening technique based on fluorescent color encoding
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Abstract: Biomolecular detection methods that are inexpensive and convenient have received much attention in
accurate clinical diagnosis and the fields of healthcare. The required functions of biosensors include recognizing a
specific molecule and transducing molecular signals for readout. In this study, we propose a simple method for
biomolecular detection. The detection process is carried out in a one-pot without temperature control for enzymatic
reactions and micro-fabrication like DNA microarray. Signals of target biomolecules are amplified by using cascade
reactions of DNA and converted into fluorescent signals represented by intensities for a set of wavelengths. The coded
signals are detected with simple fluorescent spectroscopy and the measured data are decoded to the original molecular
signals. For proof of the concept, we demonstrate that encoding of molecular signal with amplification is achievable
using a hybridization chain reaction with fluorescence resonance energy transfer.
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Fig. 1 Schematic illustration of HCR-based am-
plification of a fluorescent signal.

H2O0OODOOOOOOODOOH200000000000
000 HIOOOOOOOOOOOOODO HIODODDODOOO
000000000000 000000 HIOODDOOOO
0000000000 0D000O
000000000000 Fig. 20000000000
0000000000000 000DDDO0O000O0On
000000 n000000000 mO0O0O000Om"™—1
0000000 0000000D0D0DS, 60000000
0000000000 10,00000 40,0000000000
ooooo L1900 pooo000000oonoo
000000DDD0OD0 HCRO HIOOOOOOOOO
00000000000 0O00OOOoo
00000O0ODNADDDODDDDODODOOOOOOOO
0000000000000 000DDDO00000OO
0000000000ODNAODODODDDODODODODODODOO
0000000000000 0O0D0D0DOO0O0000000
00o0D00000000D00000

3. 00O

Table 100000000 DNAODOOODOOHCROD
00 Dirks 0000000000000 ODODOOOOOH
00000000000 FITCOOOOOOOO BHQ-10
O0O0OO0OO0OHCROOOOOOOOOOODOODODOO
0000000000000 D0000D0O00D00O000O
0o0D0O0D00000 ®WoooooooOoOOoOoDOoOOoOoO
0000000000000 D0000D000D00000O
0000000000000 0000000D000000
000000000000 00HI D000 FITC/BHQ-1
000 22bp 000 26bp 000000000000 H1

fluorescence

readout é
[0
Q
@mﬂm — 5]
—
o
=

wavelength

fluorescence 4:0: 1
readout 3
=
E— 8
wn
3
=
=

wavelength

Fig. 2 Examples of encoding by using intensity
and wavelength.

Table 1 Sequences used in this study. T* and T**
are modified with FITC and BHQ-1.

name sequence (5-3’)
AGTCTAGGATTCGGCGTGGG-
T -TTAA

TTAACCCACGCCGAATCCT*-
-AGACTCAAAGTAGTCTAGGA-
H1 -T*TCGGCGTG
AGTCTAGGATTCGGCGTGGG-
-TTAACACGCCGAATCCTAGA-
H2 -CTACTTTG
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Fig. 3 Time course of fluroescent intensity (a)
in amplification by HCR and (b) in detection by
nonHCR.
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Fig. 4 Composition ratio versus fluorescence in-
tensity at 517 nm.
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