% F F R oo

ACTA CHIMICA SINICA DOI: 10.6023/A13020171

HEQ CHUMBE TR S EYERT X
AR BB EWHEC FEEe

(“EIFE R AR DB AR B ST R AR KPP 410082)
C RIS 2 X BRI 518101)

WE T PR LA RGN PR G iRy 2 SO AR AR R Tk 120 TR LA RO 1 A SR T iR 2
UM (SERS)JEE, RIMEM LML AL S H3 2O U EREL, XA EE AT (4-MTP) 4 £ SR iCH), 6l 7418
LA SERS ZKEREL. 1k 5 Ahn] WO -5 S A 70, RSk T 418 A LM AL Hiik il /3 SERS
YRR T R E AR S JEAR, Al SERS AUKEREH) A E R i e e i &, 7/ i35 9 ¥ SERS {5 5. JE Tk, Jd
AU SERS GPKERE S JUARISEP PEM TR, FATveit T4 & A BBl (58 4% SERS LWk
OTH. IR RAE T Pl FEILMELF, HARIREDRENEAT AT . T Bt AN JURARIC ) SERS ZKEREL, 1%
AT B S AL R B R ) B2 A el

REEWE LB, RN RS U, GOREREL R AURRLTIRER

Surface—~Enhanced Raman Scattering Based Biosensor for Histone
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Abstract A new biosensing approach is developed for the detection of histone acetylation using a surface-enhanced Raman
scattering (SERS) nanoprobe constructed by decorating gold nanoparticles (AuNPs) with acetylated histone H3 peptide and
4-MTP. Using absorption spectrum and dynamic light scattering analysis, we observe acteyl-histone antibody is able to me-
diate a network-like assembly of SERS nanoprobes, and strong plasmonic coupling between AuNPs is thus induced with a
remarkably enhanced SERS signal. Based on this finding, we report the proof-of-principle of a competitive immunoassay
biosensor for acetylated histone via the competitive interactions of acteyl-histone antibody with target antigen and SERS
nanoprobe. In the absence of acetylated histone, the binding of acetylated H3 peptide to its antibody triggers the assembly of
the SERS nanoprobes and thus induces a strong SERS signal. The presence of target antigen, which will competite for
binding sites of the antibodies, disables the binding of acetylated H3 peptide to its antibody, prevents the assembly of the
SERS nanoprobes and thus merely generate a weak SERS response. The results reveal that the developed biosensor has high
sensitivity for detecting the acetylated histone. A linear correlation is obtained for the SERS signals to the logarithmic acety-
lated histone concentration ranging from 0.5 nmolsL ' to 200 nmol+L " with a detection limit of 0.5 nmol+L . Additionally,
the design of the biosensor allows a visual and homogeneous assay of the acetylated histone with no need of antibody label-
ing, which affords improved assay simplicity and throughput. This biosensor strategy may provide a convenient, rapid, highly
sensitive and selective, homogeneous platform for histone acetylation assay. With the use of different Raman dyes and pep-
tides, this biosensor might be further developed for multiplexed assays of different histone modifications.
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Figure 1 Illustration of biosensing strategy for acetyl-modifying histone
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Figure 2 SERS spectra of SERS nanoprobe

(a) acetylated H3-K9 peptide-decorated SERS nanoprobe; (b) acetylated
H3-K9 peptide-decorated SERS nanoprobe adding antigen followed by react-
ing with antibody; (c) H3-K9 peptide-decorated SERS nanoprobe reacting with
antibody; (d) acetylated H3-K9 peptide-decorated SERS nanoprobe reacting
with antibody; (¢) SERS nanoprobe adding 10-fold dilution of human serum
followed by reacting with antibody
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Figure 3 Typical absorption spectra of SERS nanoprobe

(a) SERS nanoprobe; (b) H3-K9 peptide-decorated SERS nanoprobe reacting
with antibody; (c) SERS nanoprobe adding antigen followed by reacting with
antibody; (d) SERS nanoprobe reacting with antibody; (¢) SERS nanoprobe
adding 10-fold dilution of human serum followed by reacting with antibody
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Figure 4 Hydrodynamic sizes of AuNPs determined by DLS analysis
(a) CTAB-AuNPs; (b) SERS nanoprobe; (c) SERS nanoprobe reacting with
antibody; (d) SERS nanoprobe adding antigen followed by reacting with anti-
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Insert is the curve of peak SERS readings versus logarithmic antigen concen-
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