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Abstract

A=K7 72—, BELEFNARZREZHRATERNICOMIZHEETHH N, THE
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TW3, —A., Keapl R EEHHEEFORBICEDINRENFEHITZ XV /NIVETHD, K2 D
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—EM EKeap1BIFFHBETDEE XD, T T, KeaplllEET2ILAMICHXFAEZEATLIE
A—RT T -REOEXRTO-TICBYBRIEER, B2, U5 HEBRZS1T
—LEVMDOARY V-2V T DORER, Keap!-Nf2ZEETBILEYKETZHTLVD, TL T, K67TD
EOBDBERMBICKY, KTV EEBFEANBVEEMAZRELTVS, AHETE, O
Keap1 LB OICHEE TR ILEMAZERICEXBAZEAL LILEYWI3ZTH A2 ERETV,
ThSOFMZET> 1,

F£9. 4-nitro-1-naphthylamine?* S L & YWAX T D EHZAEEEK L. BIEER L -BODIPYE#&%
Bv2EXEEMEEE. (LEW1, 2268z, kKBEMtZzmMLEEBBENTYH—ELTPEGEZE
ALULLAMBDER TR, EFPEGIZ Y MO FEHRE 4% Amino-
PEG2-acid & {LEWAZMAL. TOHBODIPYEREE I HXEEMEL Iz,
LEWI-BDHKLARI NLZRELZECD, HBEAEXTO—7 & L TEY A RHRSY

(Rhi2. BHEE 500-700 nm)ZF D EANRENL, £, LEWI-3OMBEABITRETE. H
uh-14lEN &2 WV HRRE EANDOBITZHEEL -, —SBERROEXNRShI-iz®, Keap1A
RBEZLTVWAAREMEN HD. SEFMZREL TVSBENHD,

Autophagy is intracellular degradation process for dysfunctional organelles, however, there are lots
of unclear points at the moment and it is highly needed to develop efficient methods for real-time
monitoring autophagy. Keap1 is a negative regulator of Nrf2, a transcription factor essential for
expression of cell defense genes. Our group found that Keap1 is degraded through the autophagy
pathway and accumulated when autophagy is impaired. In this research, we designed and
synthesized fluorescent probes (compounds 1-3) for real-time monitoring of autophagy on the
basis of compound A, a potent Keap1-Nrf2 inhibitor which we have previously discovered.
Compound A and its analogue were synthesized from 4-nitro-1-naphthylamine, followed by the
introduction of BODIPY, a fluorescent unit, to form compounds 1 and 2, respectively. To improve
the aqueous solubility, compound 3 containing PEG as a linker was designed. After the
condensation of amino-PEG2-acid and compound A, BODIPY was introduced to obtain compound
3.
Fluorescent spectra of compounds 1-3 demonstrated that they have appropriate features for
intracellular imaging in living cells (excitation and emission wavelength: 500-700 nm).
Fluorescence microscopy imaging showed that compounds 1-3 are distributed to membranes or
the inside of cells, when they were added to Huh-1 cells. Moreover, bright and granular
fluorescence was observed, suggesting that the probes might be localized to Keap1 proteins.
Further studies are now in progress.
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Development of fluorescent probes for real-time monitoring of autophagy

1. HIREBRFROBE

A—bI7O—E BELIEA LA RSHELFMBMANTEIRNICH BT DHEETHIN ., FHALBLCAZLEL A— o7 0 —EMEUT
WAL LIZE=ZA—TESFEDHARINABCROONTIVD, —A. Keap! [FEKRHENERFDHEBRICEHS Nrf2 2352/
DETHD BERDERMAEE THIIERERFZD/NMASIE., Keapl [FA—FI7o—IZ&YRBREIN . A—FI70—NETETHE
Keapl DNHARBANIZEBRE T A EEHALMNIILTE -, THbhL . A—F 77D —iE & Keapl EIXHEHETSHEE XS, T2 T. Keapl
ST HILEYHAAZEATNIE, A=t I77P—RHEBOBRALTO—TI(ZHYBRIEEZ =, T RIL, LIFT 15 BEBAZ55147
J—EEYMDRI)—=2 T DFER . Keap1-Nrf2 #[AE T 51L& K67 1B TS, TLT. K67 DEHH LB EERIZKY. K67 kY
LEEFENBIMEEM AZRELTWS, KAETIX, 20 Keapl EBAIEEESTHILEY A ZEB(ICEXFEEZEAL-ILEY
1-3%THA - ERZEITL., TN EEITo=.

F 9. 4-nitro-1-naphthylamine MSIE &Y A OZDEERZEEE L. HlESHLT- BODIPY BHEZE T A2HENIHAEHBEIE. LEYW
1,2 %8B, KiBEZH LSEEBMT) O H—ELTPEGEZEALIIEEY 3 DAMKTIE., 9 PEG A =vhDFEH E4D Amino-
PEG2-acid £{E &Y A £HEA L. FD% BODIPY BHEE T A ELAEES L=,

LAY 1-3 DERLARIMNLEZREL-ECAH HBARENRTO—TELTEY AR LS (Fhig. EJ8KE 500-700 nm)ZF D&
WNRENTz, £=. L&Y 1-3 DHBERBITREITTIE., Huh-1 IlERHS VD ITHIEIE EADBITERERL, —HBEAROELN
REonf=1=8. Keap! ~NBEEZLTWLWAAREENH D, SEFHERFLTULKDLENH S,

2. MIRERRAEEOBE R

Autophagy is intracellular degradation process for dysfunctional organelles, however, there are lots of unclear points at the moment
and it is highly needed to develop efficient methods for real-time monitoring autophagy. Keapl is a negative regulator of Nrf2, a
transcription factor essential for expression of cell defense genes. Our group found that Keapl is degraded through the autophagy
pathway and accumulated when autophagy is impaired. In this research, we designed and synthesized fluorescent probes (compounds
1-3) for real-time monitoring of autophagy on the basis of compound A, a potent Keap1—-Nrf2 inhibitor which we have previously
discovered.

Compound A and its analogue were synthesized from 4-nitro—1-naphthylamine, followed by the introduction of BODIPY, a fluorescent
unit, to form compounds 1 and 2, respectively. To improve the aqueous solubility, compound 3 containing PEG as a linker was
designed. After the condensation of amino—PEG2-acid and compound A, BODIPY was introduced to obtain compound 3.

Fluorescent spectra of compounds 1-3 demonstrated that they have appropriate features for intracellular imaging in living cells
(excitation and emission wavelength: 500-700 nm). Fluorescence microscopy imaging showed that compounds 1-3 are distributed to
membranes or the inside of cells, when they were added to Huh—1 cells. Moreover, bright and granular fluorescence was observed,
suggesting that the probes might be localized to Keap1 proteins. Further studies are now in progress.
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