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Novel Protein Sensing System Achieved by DNA Material
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Abstract

Easy and fast measurement of proteins is strongly requested in, for example, cancer
marker proteins in blood or food poisoning proteins in foods. Fujitsu Laboratories
has been working for years to develop a novel technology enabling such protein
measurement using DNA materials. As one of the outcomes, modified DNA aptamer
technology has been established. It will be utilized to make substitutes for the
antibodies used in the current methodology of protein detection. As other outcomes,
a new measurement principle has been established in collaboration with Technical
University Munich to utilize the artificially induced molecular motion of DNA to
measure protein concentration. By combining these two functional units through
DNA double helix formation, we can assemble protein sensors easily. The technology
has proven useful for rapidly detecting food poisoning toxins in collaborative research
conducted with Nagoya University.

622 FUJITSU. 62, 5, p. 622-627 (09, 2011)



C ¥ z B = )

2N HEHING, BB VBT UM & Y SR
N—Hh—R2N7HE, B CTREREREHREY
TR T A 275 & ORFIEIER F DM & L g
WEE AL/ T7yEA) ELTHDNTWVS
FERBEEE 2 NI HT, BN EYN S S ik%Z
SFHIEDICHENICHEELTWVD, L LEIMI,
HSOENYE LML TV A HFEICH LTI,
FAZIED T ENTERWEHAZIRAE L TV,
CTOXSEPFEICHLTIE, REHEHEz3E
SNisditkEED C L WNREETH S,

— 75, & ¥l i T IZELISA (Enzyme-Linked
Immunosorbent Assay) 7% & DY > KA v F 5k
EDHWOENTE e, THEHIENSRZ V878
ot U 2RO TR ZEER L, —7 (—XFik)
2> THIEN S ZEE L, BEERS Nzl
TE RS 7 8 EIE T B 728 OREER 0B A il )y
(FEFEOE ZRPUA) ZHWS, 2O FUATH]
TER G 72 e BATTE I S > R Ay F ool &
BEEN TV D, EEMICHIR & FiAOESKE
1E2 RGICREE Z B L Tz,

COXIBEROHPT, FEELIF, RBEHIEE
RERT BPUAMERL Y R A F ik DZEN
ZHUCHRD 2 EHma i o2 Hig Uiz,

(7 FENDT TO—F )

FARERIE, B-1RT XD, 2\ E”
WAL THE TR T a—T0FE, Ta—T7nF
RN TEOEEERE N EFICERT 255
TR TH 5,

AWZETIE, BHEICK > TEEERZRNDT VX
VST EEFIFRTIC, DNA (FAF2 ) RERE)
ZRELE UCGEIRT 2 /58 2 300E L7z, DNAIZAE

RH R

2NV BEEHBT S &~ BN E
JOo— 7%?\
ez Rt
U7 LR A I & THESES
FEEHRIN

EiR

-1 2287 ERHIORFEER

Fig.1-Functional components for protein detection.
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Fig.2-Concept of modified DNA aptamer.
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Fig.4-Block coding methodology.
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Fig.5-Configuration of switchSENSE methodology.
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Fig.6-Sensor integration by self hybridization of DNA.
(a) Synthesis of modified DNA aptamers having DNA sequence for assembly
(b) Fixing DNA with fluorescent dye and complementary sequence to gold electrodes
(c) Assembly by formation of complementary double helix
(d) Detection of fluorescence change caused by binding of target molecules
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Fig.7-Fluorescence change caused by enterotoxin
binding.
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