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This study developed a novel method for identifying phosphorylated serine (pSer) and
unmodified serine (Ser) residues, critical markers in neurodegenerative diseases, at the single-
molecule level. Experiments focused on detecting phosphorylated amino acids in tau proteins,
a key feature in Alzheimer’s and other neurodegenerative disorders, using a nano-gap device.
The single-molecule signals obtained were analyzed with machine learning, achieving high
discrimination accuracy with an F1 score exceeding 0.8 between pSer and Ser. This
advancement holds potential for improving the early diagnosis of neurodegenerative diseases
and facilitating the development of targeted therapeutic strategies.

Keywords : Single-Molecule Detection;, Amino acid; Epigenetic modification, Nano-device

PR MEIR B, FFICT YA~ —JF/ =% Y RIS DR EEITICIE, #
VR E DR IRFRRRE FRC Y VI EE KRB R T A b A TW
%o AWFFETIL, MREERBORWEIFE LT, 7 VBV VB (LERiE 101
LoV Tl 2 HIEEIRET D, ZNETIZ, 7/ X% v TEMT A A2 HW=
R E RGNS X 0 RIS T 2 BR E DB O 1 BN R L
TWD 1)-5), AEATIE, BRIO53 T %2 CT&E D7 B CHA T DIER R F
ZERE TR A D Z ENATRECTH 0 | TERDIENT TIX AR S D K 5 el 7o & fiiA
Ny hBBHARE S 2D,

ARFZECTIE, FFICHRRE MR BICB W TEHEE L SN X U X R ED Y VER{kE
fifilcER L, U B k'Y > (pSer) & REffE Y~ (Ser) & 150 1ihld 2 Hik%
Wt d 5 2 & ik iz, BARAICIE, /7 X v v 7EMmEZ VT pSer & Ser Ok
BRI Z1T o 72, WERIR L LC. pSer B L UKIIRIY T D Ser D/KIRIK & &
1 uM ICFEE L, ZhZa AW TEEERRIAZ I Lo, ZORE%R, 1072 & 0E
W 7 FNERGT D2 LT LTz,

"N T T NT — 20 bR E 2 T U B8 2 2 1 0 1okl 23
1=, pSer & Ser DL T FIILTF —H D 80%%FETFT—4 L L THWTEE B AR
L. BOYDF—2%T A T —FL LTFl 2a7 TiHli L7z, TOF%E, F1 227
0.8 LA EDOENEE iR g A /BT 2 Z EITB L, Z oM X0 | iR
FBICREET 5 B Y L ORI RN FTRE & 70 0 | SRR EH-OIE R T # O EICF
592 ATREME A R STz,

51 H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 5)
J. Phys. Chem. C, 2019, 123, 15867—15873

© The Chemical Society of Japan - [PB]-1am-10 -



