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Department of Chemistry

Research

Main Research Subjects

H 1 . Regulation of signal transduction networks by post-translational modifications

-2 . Functional analysis of immune cells in the skin tissue

H 3 . Development of novel functional materials

Chief

Associate Takeshi BABA

Professor
Members Research Highlights

1. The role of GAPDH nitration in insulin signaling
Professor GAPDH is a catalytic enzyme commonly known to be involved in glycolysis. Increase in GAPDH nitration as well as

phosphorylation was observed after insulin stimulation in the H9c2 cell line. After glucose intraperitoneal injection, the
nitration level of GAPDH was weak in cardiac muscle of type2 diabetic rat compared with normal rat. These results

Seni0|_‘ demonstrated the possibility that insulin signaling mediated by GAPDH was impaired in the heart of type2 diabetic rat.
Associate We suggest that the nitration of GAPDH may play a role in the insulin signal transduction in cardiac muscle.
Professor
2. Functional analysis of Dendritic epidermal T cells (DETCs)
Associate Takeshi BABA Dendritic epidermal T cells (DETCs) reside in the primary barrier that protects against diverse environmental insults.
Professor _ Migrated DETCs was observed in the cutaneous draining lymph nodes where they helped initiation process of epidermal
Eri TOBA(SHIMURA) antigen-specific humoral immune responses, genetic screening of DETCs have been undertaking to determine DETCs-

specific genes. It is anticipated that identification of DETCs-specific genes will be valuable for detection of DETCs and
contribute to understanding of novel cutaneous immune responses.

Lecturer

3. Development of SF-PF microchips toward cancer point-of-care testing
Assistant To establish a cancer point-of-care testing (POCT), portable surface-functionalized power-free microfluidic chips (SF-PF
Professor Ryo ISHIHARA microchips) have been developed (Ana. Sci, 2017, React. Funct. Polym., 2019). The SF-PF microchips rapidly and highly
sensitively detect promising cancer biomarkers, microRNAs and extracellular vesicles. Liver cancer biomarker, miR-
202049 81 AEE 500a-3p, was detected on the SF-PF microchip with 41 fmol/L (= 21 zeptomole = 1.2 x10° copies) sensitivity from 0.5
ML sample for 18 min (I&EC Res., 2020). The SF-PF microchip will contribute to establish the cancer POCT.
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Ishihara R., Yamaguchi Y., Tanabe K., Makino Y., Nishio K. Preparation of Pt/WO3-coated polydimethylsiloxane membrane for transparent/flexible
RYEE hydrogen gas sensors. Materials Chemistry and Physics 2019;226:226-229. Journal Article Preparation of Pt/WO3-coated polydimethylsiloxane
membrane for transparent/flexible hydrogen gas sensors
Ishihara R., Katagiri A., Nakajima T., Matsui R., Komatsu S., Hosokawa K., Maeda M., Tomooka Y., Kikuchi A. Design of a surface-functionalized
34 power-free microchip for extracellular vesicle detection utilizing UV grafting. Reactive and Functional Polymers 2019;142:183-188. Journal Article
Design of a surface-functionalized power-free microchip for extracellular vesicle detection utilizing UV grafting
Komatsu S., Asoh T.-A., Ishihara R., Kikuchi A. Fabrication of thermoresponsive degradable hydrogel made by radical polymerization of 2-
34 methylene-1,3-dioxepane: Unique thermal coacervation in hydrogel. Polymer 2019;179:121633. Journal Article Fabrication of thermoresponsive
degradable hydrogel made by radical polymerization of 2-methylene-1,3-dioxepane: Unique thermal coacervation in hydrogel
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EEsans R. Ishihara, Y. Yamaguchi, K. Tanabe, Y. Makino, K. Nishio, Fabrication of Pt/WO3-Coated Polydimethylsiloxane Membrane for Transparent/Flexible
= Hydrogen Gas Monitoring, 2019 MRS Fall Meeting, Hynes Convention Center, Massachusetts, Boston, USA (1st ~ 6th December 2019).
R. Matsui, R. Ishihara, A. Katagiri, T. Nakajima, K. Hosokawa, M. Maeda, A. Kikuchi, Design of a Microchip for Cancer Cell-Derived Extracellular
EFFSRR Vesicle Detection toward Cancer Point-of-Care Diagnosis, 2nd Glowing Polymer Symposium in KANTO (GPS-K2019), Katsushika Caupus, Tokyo
University of Science, Tokyo, Japan (30 November 2019).
R. Kitane, R. Ishihara, Y. Akiyama, K. Hosokawa, M. Maeda, A. Kikuchi, Development of a Surface-Functionalized Power-Free Microchip for
EFFSRER microRNAs Multiplex Detection, 2nd Glowing Polymer Symposium in KANTO (GPS-K2019), Katsushika Caupus, Tokyo University of Science, Tokyo,
Japan (30 November 2019).
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NRAE, IWOEH, SEE, XKREE, KEMNE, BHEXE, 248850, KIUBL, AWME, MEE, BRAE, AH—, NIFEEXES, /8 5, EaLM,
N EFREIES, EEmZRe, (FEEMSE, REGES, 28 B, LAR, PO, BlESE, SRa-, aRE, PERE, KRASH|, HERSE, IINEF, A1k
mES Z, EEtt, EES, SHRE (DIERE), [BERRR- FHICEFRERIARERMORATHR] Frontier of Next-generation Cancer Testing Technology
for Detection and Response, ¥—IA>—HEhR, 48R T/\ARABEERBLVEERAT, 17E HAZORHOHIIZINY)VIEIE - BRREY /07y T ORME, pp. 156-
166 (£216~R-2), 2019424, (ISBN 978-4-7813-1405-1).
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= B oRSULA, BR -BREZFERAKZLIREDERIZAZAT TWINs, 2019F1811H
ERSaRnE NG BE, HFE 4hIR, BRE W, AR 2, ¥t EE, BERESECAIE/ TSIV MNEBERSITOILORE, $F28Em> TSN FIMBII I RSIA, &
= R RREFER KR EHAEBERFAILAT TWINs, 2019418118
e WHIE, GRE, PEEE, FRERE, M)IIF1%, siRkkk, KEERL, FHAE, NAMRRERMRAAIIILOBREZHIULI(I0FYTOER, HE36EEDTFF
= STFEMBESEFCIF—, TER FRERKE FHTv/\AEEFKI01HE, K1048=E, 2019463H11H
ERSaRnE EfEtR—, GRE, LMFR, BIkET, MIIF0NE, siEEX, FHEE, FPAOZOBREBEOHOmMIicroRNAEIEFIREAT/I0FvIOER, E36MEDFFES
= FEMGEEFEFUCI—, TER FRERNAE FHIv/(EEERKI013E, K1043E=E, 201943A11H
ENSasE wHE, ARE, hERE, FEBEBEE, MIIF4E, silEikk, &EERSL, ZMEBEZ, Preparation of a Surface Functionalized-Power Free Microchip for
= Cancer Cell-Derived Extracellular Vesicle Detection, $29E|HAMRSEFRAR, #EE-#EEHEIEREE, 20194F11827-29H
e EfElE—, ARE, LR, BIRET, fIF04%, silEiEsk, ZtMEEE, Multiplex Detection of MicroRNAs on the Surface-Functionalized Power-Free
= Microchip, 529EIHAMRSERNASE, R -#EMEEIEREE, 2019F11H27-29H
ENFRFER FHZ3., SEFE, FERILEF, BHE, SEAER, TEBICLIHEMB\OEEERROMES, £740 BRANEZEAS, NKEEBEZES, 2019698198
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= TRITU AR A MES, FEA MF+Fr>/(Z, 20194128150
x5 MRER, FHORM (BE. HiE, BEE) , REPHRORE (BoxXEas) FARSE ERHt[E
TNt R. Ishihara and T. Nakajima, Online ®IZ#5E, Microchip Development for Extracellular Vesicle Capture and Disruption for Cancer Diagnosis, Impact,
(LEEBEST) Volume 2019, Number 3, pp. 54-55. (ISSN: 2398-7073)
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