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In this research, | have developed a disease biomarker-selective photoacoustic imaging probe with
Prof. Jesse V. Jokerst at University of California, San Diego. First, | did preliminary experiments
using a commercially available fluorescent probe, CRANAD-2 to obtain a photoacoustic signal in
response to target concentration. CRANAD-2 is a fluorescent probe that exhibits strong interaction
with aggregates of amyloid-3, which is the cause of Alzheimer's disease, and increases
fluorescence intensity in the near-infrared (NIR) region. The photoacoustic signal depending on
target concentration of this NIR fluorescent probe was evaluated. When using a NIR laser at 680
nm, the photoacoustic signal increased sixfold as the concentration of amyloid-B42 increased
(0-10 pM). This result demonstrated that this NIR fluorescent probes could be applied to the
imaging of target molecules using photoacoustic imaging systems. Next, | have developed a
peptide-based sensor that selectively detects gingipains, proteases secreted by Porphyromonas
gingivalis, a gram-negative, anaerobic bacterium with high pathogenicity, particularly in
periodontitis. It has been reported that P. gingivalis is associated not only with periodontitis but also
as a potential cause of Alzheimer's disease, suggesting that oral care could reduce the risk of
Alzheimer's disease in addition to maintaining dental health. A water-soluble dye was labeled at
the terminal end of a peptide that is selectively cleaved by gingipain and modified it onto a polymer.
By modifying it onto a polymer, the dye at the terminal exhibited dimer absorption when in close
proximity. On the other hand, the free peptide-dye conjugation cleaved by gingipains showed
monomer absorption. The detection limit was below 1 nM, and the sensor demonstrated a
response at lower concentrations compared to a fluorescent-based sensor that detects gingipain.
Furthermore, the sensor also responded to clinical samples obtained from periodontitis patients,
demonstrating its potential for application as a simple detection method for P. gingivalis.

Notes

RREEE BEESENER

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O12003001-20230002-
0001

BREZBAZZMERVRD MU (KOARA)ICEEE M TWA AV TUY OEHFIER. ThThOEEE, FLELEHRLRTECREL. TOERBEHFEELCELST
REENTVET, 5|ACHLE> TR, EFEELEZETLTIFIAEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

202449H20H

20234EE wBEEESEINEZmrkRskims S
2= BT S 2 E(EFERD
WMAREE B 3,000+
K4 YEF S K4 (388 |Yuki Hiruta
h7sFE (HARE
REBNA AT —H—BIRWABTEA A =DV ) TO—TDREHE
HRERE (&:R)
Development of disease biomarker-selective photoacoustic imaging probes
WHZEHRLB
EE % Name ‘ ﬁﬁ‘% ° ?*ﬂ‘ * Hﬁ% Affiliation, department, and position

1. HREREEDOHRE

KR TIE. WU TAINZTREY YT 1 TIRDIesse V. JokerstBIBEDE & T, KRB/NA AT —HD—ERHONS
B A=V TO—TORFEET o/, 9, HROBATO—TZ2HVT, =4 v MREICHCEATES /)
FTILEBLNZOIFHENLERRET o7, CRANAD- 2R ZILYNAI—RORRERZ7I 04 KB DgRERKE
BUWHEEER%EZRL, ERANEEH CERABELBAIEIBRNATO—T THZ, TOLIWEFRAEXLTO—TH
=7y NBEIKISCTHABEL TV EZLI 200 L7z, 680 nmDiEFRAL —HF—%FIBLEEEIC. 7
S04 RBA2DREMER (0-10 uM) 52 & T, BBV I FINCEBR Lz, ABEBAX—IVITREIC
FVIERATO—TERWEY =Ty MRFDAA—IVJIBATE S Z ENRSI N, BWT, ERAKBEDHFT
LHFEICBWERMEEZET 27 7 LRERERIMEEE. RV O0FEFR - IVIN) AN TZTO77—E,
DUINRA VEBIRPICBRHT 2R TF RV -2l KL, DV IN) RRBERBOH ST, FILYNAT—
FORAERD I EERESNTESYART 7HEOERDOARLT, TIIYNAT—RHEDI) AV ZBRTEDI L
HEREHRLTWS, JUINA VICL > GERMICEIBIE N B2 R TF RKRIGICKBFEBREINIVEL, ThiaR)<—
ICBERL7ce RYT—ICBRIT 22 & T, RinDBERNMEEICFET S ET, 2ERDORINETRT N, P InRg
ViICE o TS - EtERIGBEERE R L7, BMERFE. InMUTTHY . AKRICRTF FOURTRIGIC K
ZEIEICLDEVY—KYEEBRBRETIHEZEZR L, SSHICHARBELNOBONLEBERY Y TLICBVWTEHERE
AL, BILT71AOFFR - OVINY ROBEZDWEANDGAARESENAREI NT,

2. MRBAREEOHME (FR)
In this research, | have developed a disease biomarker-selective photoacoustic imaging probe with Prof. Jesse
V. Jokerst at University of California, San Diego. First, | did preliminary experiments using a commercially
available fluorescent probe, CRANAD-2 to obtain a photoacoustic signal in response to target concentration.
CRANAD-2 is a fluorescent probe that exhibits strong interaction with aggregates of amyloid- 8, which is the
cause of Alzheimer's disease, and increases fluorescence intensity in the near-infrared (NIR) region. The
photoacoustic signal depending on target concentration of this NIR fluorescent probe was evaluated. When
using a NIR laser at 680 nm, the photoacoustic signal increased sixfold as the concentration of amyloid- 842
increased (0-10 wM). This result demonstrated that this NIR fluorescent probes could be applied to the
imaging of target molecules using photoacoustic imaging systems. Next, | have developed a peptide-based
sensor that selectively detects gingipains, proteases secreted by Porphyromonas gingivalis, a gram-negative,
anaerobic bacterium with high pathogenicity, particularly in periodontitis. It has been reported that P. gingivalis
is associated not only with periodontitis but also as a potential cause of Alzheimer's disease, suggesting that
oral care could reduce the risk of Alzheimer's disease in addition to maintaining dental health. A water-soluble
dye was labeled at the terminal end of a peptide that is selectively cleaved by gingipain and modified it onto a
polymer. By modifying it onto a polymer, the dye at the terminal exhibited dimer absorption when in close
proximity. On the other hand, the free peptide-dye conjugation cleaved by gingipains showed monomer
absorption. The detection limit was below 1 nM, and the sensor demonstrated a response at lower
concentrations compared to a fluorescent-based sensor that detects gingipain. Furthermore, the sensor also
responded to clinical samples obtained from periodontitis patients, demonstrating its potential for application
as a simple detection method for P. gingivalis.
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