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Thesis Summary (approx.2000 Japanese Characters )

Wolfram JEEAFIIEAE CTORERIA Z HIRIER & 3 2B =R DVIEEBRTH 5, JRKIE ol fram Syndrome
1 (WFS1) B TERTH D, WFST IR, BilEi7ze & CRBL L, P CrilE g g TRILL T\ 5,
Wolfram JEMEREHEE TldA v A U UAWBEDIR FoREMIR O 3 s S Tun b,
WFS1 1% 890 aa @ 9 [AIEEE @I & o /X7 CEIT/PERIZREE L TV 5, BIEE TIZ Wol fram SEFEREHR
F Tl 200 LLED WFSI BETFERNEE SN TWE, WEINEZROPTE WFSL #2780 C
RO T I ) RN /RIET 5 nonsense =2 frameshift B 2 >HBE 1T missense BR|ZHE R FHET
VEIRIR 2 FIET D, ZOERICIDIERNER D0 THFIIAATSH S, £ 2T, AUFE CITL R
WES1 # NI EORTEM A A Y Wl DHEEE A AT L. Wol fram SEMREIZISIT 5 B Hila
HEREREIIED A ) = X L DfRA%Z Bg Lz,

WD 3 DDFNT 21T - 72,

1. WFSI KO iOE iPS ffa o8 ST. & iRt

WTETED WFS1 BT+ % K% &4, Doxyeyeline OYINT WESI OISELAFFES 5 JFSI KO i0E iPS
FRE (WFSI KnockOut inducible OverExpression iPS #fiR) A Mz L7-, L7A>L. WFSI KO iOE iPS
X WEST Z 88138 8L L C b N IATEEAI ~D LB BN TE v T, — . Wisl J 7 77 b
< 7 AR Wol fram JEEREEE CIIEIRIZEFIZE L C\WA 7=, WESIKO i0E iPS LK Sz g1 fH
BNt EEZLND,

2. ZEEIWES1 & o R E O EM DR

KE 2 7pde eV By RCH U B 5 IE#T % HaloTag & a7 VY —ARERZAVWT, <7 RJPE
B HMpaL B SRk MING FIALIZ 38U T WEST & v R B O EME % Pulse—chase FEBRIZ THRMT L7-, #
DOFER. MING FIHL CTIZEFAR WES1 & o /87 BT, C R /R BB WES1 & o /7 ER 2 B % F
V7T T Y= ARICBWCGERHICOR S T, i

[FIREDfEAT 2 © I VE B g B R th sk HEK293T fifn s 77 U 4 2 N U /L& sk CoS7 #ia T -
7o T % & HEK293T #fa TiX, B4R WFS1 & o X7 BT CREGRIBZE A WFS1 & v X7 B L) bl
SR LUT-. —J7. COST MM CIZEFAER WESL Z L /8 7 & CRU/RIBZE BI WEST Z L 87 BITH iR
WEDEIT IR o T2, LS, LM CITMOMAnAE & 1T 8720 | C RiRKRIELEA WFS1 & X
BB CSRT A X TF - a T T — AR DL EHEE LTV,
3. WES1 I3A v AU U35 2 % BB BE9 2 fifhr

ZEBAWEST 2 > /X7 B OMEIR %2 MING Hld CHENT I 2 72912 shRNA Z FV ™ MIN6 M > s i fs
DFBLZ W] U 7= Mgk (Wrs1 KDMING ffifd) # sz L7z, £7-, =2 hr—/L & LT non—targeting
shRNA 238 A L7z scramble_ MING flifid Z #8637 L7z, WRIC, ZZRBWES1 & N T BE DA AV 53 UhHE
(2B DRERE A MRNT T D 7212, Wifisl KD MING MU Z Bp AR WEST &7 o /R 7 B 7 (38 AW WRS1 & >
N R IREIFBE, ELISAJEIZ LV A VR Y VrileeZ Rl L7z, # OfER. scramble MING HHfd X
TNa—RAREIGCTA AU U EW LTe, —F. Wsl KD_MING #ifdid, 7 v a— X RE~DK
NI o Ty Ws] B FIEIC L DA A Y U WREDE T I, BRI WES1 #2378
OFEHIFEBIC IV EE LT, 2. BV AT v xABEEA| Tolbutamide FPLIZ L DA R U 55Uk
HEETH -7, &IZ, Tolbutamide FNKIZ L A BN T LADOWANEIRNT UT-. FOFEHE. Wsl O
HiiZ LV Tolbutamide FNKIZ L B v 7 AA A2 ORMIBEANFEAIIEA L7225, BAR WFS1 % > %7
BomilREc L veiE Lz, —F, CREmRBERBIWSL ¥ )7 E OiE %S CIImE Lo
Too WIT, BRI WEST & X7 B OB RFE 2 T L7 fE 5, /INag & lafsr 3 I E L T D
TLAHEA LT, LLED 2 B WRSL & Lo B O — ISR I RIE L, Y AT ¢ RAD
%Dﬁ%ﬁ@%ﬁﬁﬁﬁﬁwvﬁb?¥*w®%ﬂ&%5%@%@%?@&%K%b@ﬁ%%éﬂ
LLED 3 SO G, WFS1 Z /X7 D C K/ RKABZEF 255 Wol fram JEEREEE O B MR T
VIR D WESL Z VR EBENDIanT=d, £ AV VWRENME T LRI A IET D B2 b
Do ST, B MR T C RimKRIBZE A WFS1 Z L I B OSSR Z [RIE L, Z ORE D%y
T2 Wol fram SEGEREDIRPRIEN) & 72 B gt Lz,

i FSCEEEIL, FASC 2000 F2 & BESC 300 3 A 1 EI ORI 24, b L<IFBESC 800 354 1 HR L TS 72 &vy,
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Thesis Summary (approx.300 English Words )

Wolfram Syndrome is a rare and monogenic disease mainly caused by mutations in the Wolfram Syndrome 1
(WFS1) gene. Mutations in the WFSI gene lead to beta cell death and dysfunction, resulting in
insulin-dependent diabetes. WFS1 protein consists of 890 amino acids and is a nine—transmembrane protein
localized at the endoplasmic reticulum. The expression of FFSI is ubiquitous but at higher levels in the
brain, heart, lung, and pancreas. In particular, only pancreatic beta cells express WFS1 in the pancreas.
More than 200 mutations in the WFS1 gene have been reported in Wolfram syndrome patients. Among the
mutations, patients with nonsense or frameshift mutations in the WFSI gene shows more severe symptom than
patients with missense mutations. In this study, we focus on five C—terminally—truncated WFS1 proteins
(Q266X, 409fs/ter440, Y652X, Y735X, W837X) and one missense mutation (P724L). We compared their stability
in a pancreatic beta cell line (MIN6), HEK293T cells, and COS7 cells using the proteasome inhibitor and
HaloTag. This self-labeling protein tag binds to various fluorescent ligands. As a result, in MIN6 cells,
C-terminally—truncated WFS1 proteins were degraded faster than the wild-type or P724L mutant by the
ubiquitin-proteasome system. On the other hand, in HEK293T cells, the wild-type was degraded faster than
C-terminally truncated WFS1 proteins. In COS7 cells, the degradation rate of wild-type and C—terminally
truncated proteins were almost the same. From these results, we suggested that selective degradation of
C-terminally truncated WFS1 proteins occurs in the pancreatic beta cells. However, we could not identify
the degradation system in this study. In the future, we would like to understand the degradation system
and consider the specific inhibition of the system as a therapeutic target of Wolfram syndrome.
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