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Development of specific oxidative modification inhibitor for endoplasmic
reticulum stress sensor
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Nitric oxide (NO) regulates the enzymatic activity of IREla , a sensor

molecule of UPR, through protein S-nitrosylation. Since NO resulted in apoptosis via inactivation of
UPR, we consider a compound that specifically suppresses this oxidative modification without
inhibiting endonuclease activity of IREla is effective. Certainly, there are many diseases
dependent on UPR dysfunction such as Parkinson"s disease or diabetes. Therefore, we attempted to
isolate a specific oxidative modification inhibitor for the endoplasmic modification site. From in
silico screening, we could isolate a candidate lead compound. In order to increase the
pharmacological potency, two derivatives were also produced. We then confirmed their inhibitory
effects that restored the blockage of the UPR pathway by NO in a concentration-dependent manner.
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Bz 70 2 B L ZARHNEERNC Lo T, /IR D & L 2R B B SRS R0 B PR RE SRR E T B
& INENERIC 2 LR BN EET S, ZOWRENNAEZ F LA TH Y, HIROAIEIC
REREEEH 2D, 20X ) I fclHPIRIZ BHRES 2 72 D1, /MaRZ i & 3 2R R/ v
7} )T % unfolded protein response (UPR) BEMALIH, vy R oo asr 7 V—Ah72
EMFEE IS, —J7, UPR ORI 2RIEMAIE, CHOP BE /AR 2N LT, N—F Y HmalT
U &3 D, BRI, B o~TF R EORELEET L Z LRI TN,
L L7enD, /IMEaEA N 2A2ERTHERE, & ITERNDE - BRIRAEZ ORI L
TIE, FEAFEMEIN TRV, LER-T, ERL LTIV =~ o7 EoRE (b
AR F Lyt —) ZIRIMLT, ZOEELREFLTNDH0O0, BEORERIERKZ1B:RT 5
WIERE S OFEZE L TWD. 20O Z R, /MK R b U ZABMET HIRRBIC R 2 2 B
ALY M ERSEDLZEERELETCWBFRRO—STHLHH.

ZOH T, HEEE L —BRLZER NO) B/NMEEA ML A2 FRT 5 Z L 2R THIO TREFI L,
T DRERNBE S LR G R BFERE CIH IR 2 R Y AV T ¢ REVELEESE (PDI) TH D
Z L EME LT (Uehara et al., Nature 2006, Yao and Uehara et al., PNAS 2002, Science
2005). XBHIT, RN—F LV UIRERT VYN 7 —IFED b FEZKIZIBVT, PDI O NO FR L&A
(S—= b)) EE2BDT- (Uehara et al., Nature 2006; Antioxid. Redox. Signal.
2007). PDI OEEHRIEMEIL = b a3 U HERRIC X > TE L <l Sh, B4 v o7 B oER
IRl &, FRmrz/ AR ML AR Lz, BBRIEWNZ L 1Z, NO IE UPR & v —4 1
& U THERET D IREL @ HRIFFIZ = b o /b L TRTEMT %5 2 & ZFEH] L 7= (Nakato et al.,
and Uehara. Sci. Rep. 2015).
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IREl o -XBP1 #RIKIT S v X 7 FOFHFE LI L CHUIAERI R 2 BT 523, NOITLBZ D
R OMEWT I 2 K 0 Essic T 5 Z E R STz, Lo, IREla D=2 RX 7 LT —
BIGEZRET 2 2 L2 <, BRLEAiD I % R AN IH 9 2L & 91% NO BRI LK 3% UPR
FERETHE MR R BICE RN TH D AREM N B D, = 2T, HMILZLHNC b FT-7e T 3V — 2@
T 55 TR RS MR AL K 2 HEE -2 Z L IcF v LoD L, ZOIHRR R, Bl
— XY UIRIEERER Y — X & B L PUHIRSE R R IO W CHRGGET 2 Z A A E T 5.

3. WrED ik
FEEH IZBEIC TREL « D NO 54 Cys %56 (C931, C951) DEFEITHEN LT 5 (Nakato
et al., Sci. Rep. 2015). ZOEAMIIZIREla D= RXZ L7 —F (mRNA R 77 A
V) IEMEIEIT A Z AR LTWS. O #RA IS LT, NAMIKI P MEA 9
51400 HFELL FObEWM T A 7T A —HHWT in silico A7 V—=2 7 %JEB L,
Wi Cys IEHICHEA T 2ILEMORE L VIFICE EET-. ZOH T, EEITEL
W2 ER o= 80 FEDALEWNIZEI LT, 1) = F a LI ERE & /a3 4. [EIRFIZ, IREL
a FERTEMLEERNEN L 2R L2, 2) RIS, HERELERR L, fmibz s
5. ZIUTBH U T, RFEEHE R - TTNEHEBIRICT R AE2TEX, Y=
DRZFFEAENHY LTz, 3) &
WLEWZE LT, N0 721 T
70, = Y IRERIER
AEET DN (MPPY, v
J v, 6-0HDA) T X & ##%HH
Rl B8N %9~ 2 Bl 20 5 % i
N7 4) FERICEHLTYH,
[RIRRIZi#HT L 7=,
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HEEE 1, NOIZUPRDE o H—
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BFIZS-= kv b L CTARTEME
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A L CHUMIAR AE 2D 5 2 S i
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WriMiie 2 X v fEssicd s 2 &
ARSIz, LIS, 1. IRELaHF& Y — FLAMOREAY IaLb—vay




IREla D=2 RX 7 L7 —BiEE2HET D Z L7, BILEMO & ZFROICHEIT 21
PIINOEA L[R]3~ 2 UPREERETH IR ERI IR RIS CH D AlREMEDN B B £ 2T, HHEH)
Wb F T I IR T S 0 TR RABR LS AL RH LR A BT 5 Z LTy LY

L, OB FIRNE, FRO—F Y UIRRIEIE S — X% B L2t st 2h Iz S T
FETAZEEEME L. A0 FFEOIEWM T A 7 74 —%HTin silicox 7 V) —=7
R L, Hi4Cysie bW HICH AT ML EWI00EZ Yy 7 7 v 7 L. Zibicxt
LT, S-= b I ALIHERE & IREL o BERIEMERLEMER 25~ 7-. 2 0fE%, H17:1 01k
EYORFEIZRS L (K1) . U— MEAWITIREKFIICIREL « DS-= k1 A b Z il
TEHZENbholz. EBITE, Yo~ A LU SIC XA/ A b L ATEMEL A2 NOIT R B
BNTHIHIT 228, ZOERICH LA THLZ EEHLMMNILE (K2) . w®ig, o+

)—FEY 10 25 50 100 10 25 50 100
Yy_h2AYyY - + + + + + + + + + +
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DR (S FHERME) ICOWTHRBRF Lz, TOREE, NOIZ X - TEAM S SPTEN~DIEH
BRI A, AN, RMEEMIZ Lo TIHEINAZ EXbholz. ZDZ vk,
KOFIIZ OREEND, L DHF T ECysFIE L MANERT 2 Z ENRBEINTZ. £ T,
SRR Z LT 57010, EBIC2RAZ U —=0 T RiTo28 24, #7212 3 >0l
EMORBECKRTI Lz, 2 bix) — NMeEw L v £ GEEZE) &<, FEFRRMEL A
HWENTWE (M3BXW4) . BIE, TOMHEMREMSEIZOWTHREIZIToTN5.
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