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Plasmonic structure dependence of the enhanced luminescence of D-Luciferin with the
plasmonic chip modified with Luciferase
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Chemiluminescence by enzymatic reaction of luciferin (substrate) and luciferase (enzyme)
has been studied as firefly luminescence. In our lab, fluorescence has been enhanced with a
plasmonic chip, which is the silver-coated wavelength-seized grating pattern for application to
sensitive biosensor. In this study, enhancement of chemiluminescence was studied using a
plasmonic chip. The plasmonic chips with 4 kinds of different pitches (300, 400, 480, 600 nm)
and with different patterns (hole-array, line and space, concentric circles) were prepared. Under
the microscope, chemiluminescence was observed. The chip with 480 nm-pitch showed the
most enhanced luminescence and the reaction rate was more than 6-fold accelerated compared
with a flat silver substrate.

Keywords : Plasmon, chemiluminescence, luciferin, luciferase, enzymatic reaction

N7zl (BH) -7 2T —8 (R ROSIC K BRI O T
IR X RN E L TINETIZEL DIFER 2SN TEY ALFRETTT /v
3V VBATP)ALE LT Db, BRMREICHICHIN TV, YiFFE=ETIX
%%%%yf%ﬂ%x&LT%E%%?%@%t&E#%X@%E%%O77%%
=y 7 F v TORBEITV, 77 AT I K RS2 O 7oA iz B
DA AED TEX T, AL TIEI T T Ry IV F v TR 7 ) DL
BRI T2 2 & 2R Lz,

TIRE=y I F v NE DRRDHE Y F(AN)DOKTF/RF— & 2)HI: v FTNH
— VIR R DR AT L 72, 1) TIX A 300, 400, . g
480,600 nm O 4 FE¥H A )T T A > & A~—A(LS), 7
—/V7 LA (HA). Bull’s eye [A/LFI(BE)/ X% — 2D I/7° . . . % ' ‘ '
U Aa%uENFT /A7 Y METHB L, of A%y ZIET
Ti/Ag/Ti/SiO Z K LTz, 7T AE=v 7 F v 7IZKY T o 100311_
R— NI VLA R LTS T =T — P e F IR Hete i
EH7, £~ Mg¥: ATP &8y 7=V D b ) o ‘

° DR > _ Fig.1 Chemiluminescence
VAT v iR ERZ A, EM-CCD U A7 Z %58 L image of luciferin under
T IESZBREL 2 -V TR 2 L7z, Fig 11279 & luciferase modified to a
912 A480 nm THARDIECIME Z M L7z, Michaelis Izalasmonic chip: st and

) nd lines ( A 600 nm), 3rd
Menten 3Ud D A480 nm ® HA /37— TIFRTHBE S Jine (A 480 nm), and 4th-
VI 72 FEAR D 6 (5 LL LD SUGEFE EE R Sz,  6th lines (A 400 nm).

© The Chemical Society of Japan - [AJA303-2vn-04 -



