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PRI LA
BEEDHEL S PICHEDES

BEOZ &E
HEE  BETSEARHER (FRAZEAERELFRBASBN - M - BEARE)
M § (BIRRESIAL RS SRR - (A - S AR

Bl 7 U (RN (L AE B BE (progeroid syndrome, premature aging syndromes) TILIFE M LT3
AN L TIB S NS, RO REMFEIMEDMBICHRENETHESND I L LY, BN RERERE
(segmental progeroid syndrome) & b IFi¥h 5. M Z#ME LT Werner AEfRHF X Hutchinson-Gilford SEGEREDS
FF SN, KIS Werner FEMREET SR OMEERID 6 BAHAN ERVENCS V. HPHEBTH D, BAERIERH
SE1H. TeAEDS { OWEIRIE, FIREEOFENICE T, BWilee FAEESFHIER S 1, 2015 41 Werner JEfE
. Cockayne JEf%®E, Rothmund-Thomson fEEEEA®, 2019 4#(C Hutchinson-Gilford SEEREAIREMERICRESINT
W3, Ky Y EYY ATRENEFNORERICBT 2385 b CICHIEOEEE B LW LS, PFEEOHME R
WHEEDIZ, SHOBELSEFIMEIZHMLTT A AAy yarELTREW.

1. BEFEOLHEEMEDES : F—N—Ea1—
e N
TRk B R LA - I - BB

R (BIBILE) & W ICHRCRBUEN R MBIL Y, L TRAAREORITHS. DYET
W, SRR I &T & D[R | WFRHEASUS S, B ARIEHEOFTER St AMED O3B RT, &
B S22 MR L VA M) —Ofsk, BIFA K4y, B FERAGANY FT 2 7OfEREE, =T xA
ARG E DIEMBIBIR & B TR LR 5D MADRERIICERS LT & . S 510, R PS ML E AV 727%
RERRI R0 ) ST \Z 360 BB O TE 22 &, AR QBT & 0 1A 2o kAt ARREEALIFZE O
HELHT-oTRBMEATVS, ARETIE, BEENELBEHRLoD, BED My 7 AZMA LAV,

2. The Spectrum of WRN Mutations in Werner Syndrome Patients

KE #5
7Y v by R/ T RAFIERE R RIRA / N~ 3 YRR

Werner syndrome is a rare autosomal recessive disorder characterized by a constellation of adult onset pheno-
types consistent with an acceleration of intrinsic biological aging. It is caused by pathogenic variants in the WRN
gene, which encodes a multifunctional nuclear protein with exonuclease and helicase activities. WRN protein is
thought to be involved in optimization of various aspects of DNA metabolism, including DNA repair, recombination,
replication, and transcription. To date, more than 90 different WRN mutations have identified by the International
Registry of Werner Syndrome (Seattle, WA) and the Japanese Werner Consortium (Chiba, Japan), as well as those
reported in the literature. Increasing number of founder WRN mutations had been previously reported in Japan,
Northern Sardinia, India, and elsewhere all over the world. Ongoitig technological advances likely reveal a fuller pic-
ture of the underlying pathogenetic mechanisms of Werner syndrome and other progeroid syndromes, which in turn
provide guidance for new avenues of research on the molecular biology of cancer and aging.
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3.7 TIVF—TERBOBEH A K54 > 2020

T B BAE FAD, f BIEP, gH O FE, b B, RAN—N, B 0
7O R, B0 #3, HFEEky

EIPRESAALA LIRS SOERA] - R - WAL, FRALESE, MBI RS > & —,
TRRERFRRFDRIL, KRKLEERTRI, BIERFALRELRTRH, &R AR 204N,
HRELL L B K2 R AR

72 V- EREFESRRURIREL, BEDS (A, HACHIRBLOZD 0 LR E CIRET A REREN L LERE (REfE) ThHY, ENHEE
BEMEN 2005, BRORED 6 HEAAANGDS, 199 FELRERETRAE S8 20RERERFR MO Mo TS 57, BANL KR
BRBLL Cokev. WIRS, BEREEL CORMEED, BRELLES, BHEE (ERE) »A8T2C 08¢, MATTERSREZALE LS
BIHEORMBIAL L, Z0BMPRISEC S ) EGFRYEFON (QOL) 2o Twa. 4, RAKY =V —ERTCRHT A, LIRTRRE,
W 2 Fvax=7 3RS | PHUSE 5MNGE 6D GEMBHAR 7 THIME (RRAEEE) 8 T VARGIKALD 8 DB B I L
T, 0I2FCRELLBREMOBHA 4 15 4 2121996585 2020 43 COBRBLO YR 7T 4 94 V¥ 2 —oRFORBEBY ML, LD LRI
L 2:3#% 4 ¥ 74 ¥ (management guideline) & fi LEXCREL Y. COBEAA F74 vaivbhacbict), RARKROAL LY RSN Y =
Vi —ERFOGHEIERESN, BEOAGFHEL QLILLFS T LML, KBHCRIOBEA FI4 VML BT,

4. BZED IV —ERRICET 3MENEOS A, 2L THZ
— TIVF—ERHLI X MY A5 EMPOWER B % ¢—
Ay A

FRAFELIBRBABREN - (R0 - P-LRH

favi-ERE(WSSRLENARLEL, SHUNCHRAIRALRELATOAGHPEECH), SROEFIRAY Sb, RARINRRIOLY, BRMIARE, $40a2T2HBL, QOLARFS
b RERALRETRRRARDGN, ~RELCETSERERRORIL L2035,

WSKRTSRERRNSALLT, ABRZRERRL, MEOBAGEITODL AR, SOt EiBEORR HRD FREROMCTBROL, Db t-ERBENBIIATAGRY YA M LUAL,
RESKENRERRP SENBHS, RERRREEN TV, BHENRORIEL, 55 EMOBINT-7RALL BBITEERI S0 AC, BAURRL VS, BERESRITHNI 31, TH8KE
BIRISRTH), RELSHORRLENAS), TIARORRITRIN.. MAORELIL, BOUTREOARNURIL, FAUB0RLIDSE BN, SFEE MEAIIREROTERAIR2703E
ERERLL, S (g ha=TORBLELbNE. SCONSRES BREGEOMBLIATEY, FRRBERBLANE, VALY PERSROSHBRHERL, 200RERRICRL

RUE, WSBHEHRY, Nootnamide denive dinockotide (NAD) DHE Neotinamide ibosde %21 A RET 75 L AHB- KT8 77 Y ALK EMPOWER BB) #6720 T103. NAD AT S
tio ORERT, U7/ AHRORSL, MRIRDISREMETS. 20020 NADET, Mk ARUEEPFOREIEE K, MEIBRERARCHE. WEEOURLEEFERTONADET, NAD
B L3 WRVKO BR0FERELD, WSOZLC) NADFRAME L TwaTEIARY, NADIHAIRZT TS W EHI b CIBREASHRIEALNG, CORRIRISIORLAS L LEE-Th
3

5. 27 1 VIEMRE : BHAA N T4 VRE L BEDEE
PRl F—
KEEFHH A B BB

2% 4 viEfEF (Cockayne syndrome : CS) (33E5H84E DNA 5 (REHER 2 LA F FREBH) OBBIRTRIET 2
B ARERUIETH 5. CS BEDS /MR TH 0, BMAHER b T CFHRARRD/NRIBHA E5%, B ERMGTH 2.

CS BAFTIE /100 FADBETRIEL, HHBEUEICIA, FAOREHMR, FRLRTET OMEETNE SErL,

FUREZ EERRERE ET 5. CT, MRI BifR LORGORKL, B AN TH 5. CS B L I (H),
% (EAERD), TR GERERD), GREEHESAE (xeroderma pigmentosum : XP) /CS complex @ 4 Bz s h, FHERET
X CSA, CSB, XPB, XPD, XPG D5 23T A, I8, IIH, M ED CS 1k CSA, CSB BIGFERTAEL, MENAE
RZVHDEINTVS. —%, XP METFERHHEED XP/CS complex Tid CS DEERMRICH 2 EMAA, BEREL X XP
CROENBARESIED. [T H CS IZFRIHRMBZHEAE BRE (UV-sensitive syndrome : UVSS) & DRFLERAAMED L' Hrat
HEPTHA.

A CIIEEA N E TRERL 7 CS, XP/CSHERI %ML, CS ORI, MIRNSE REBKICES T 7u—F2%3 2
THELLRBHEIA FI4 Ve RFOMBAEIT 2.
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6. NEMIICRIET 5 RecQAU A—ERBE (FIV—LEREE, DRALYK - MAY ERE) OF
FBICH T HREBE

&

ML ¥ & — /DR PR

kY% [REERE | D—0CHAY LN~ ERBOFHRET WRN 11 RecQAY A=¥773 ) =LRLTWA, 207730 -1k BLM (RecQL3), RecqQL
4 HFEL, FNENBREBSROREIRS, V- AR (BS), uALYF- MV VERE RTS) ORBRETCHE. BEOMNUIRET X RLgd
Th)ABIZBHAEBRBISH TR, £XC, REONEH L EMARIRRICHER LR G LT 20RE, BOF, RIS HOREBIHARE S BSCl
B SRRALRIZO o, ORI b AFIREL TR, B THIBOON, 205 6FAERY 1 HThok. BRELLT, BEME OPh 4
@i SHTHITO M OETEZO1:4, HBROBERE 2hor. NREARIAEDLIA T BIMAEARLO LK, 2RCIDONL. BIM B
FIRT TR SR THY, B31delCAA ARACHEOMVERTH 1o, BS BHMRO PSR A B L7 & 25, PSEH T BHBEREAARE D LAAFED b,
BS Wk iPS i HE S MR =2 - 0y ORERAREAMELLBL, HFEETLCOAT L LY BS BECRARE RRBEREOTEILATH 212, RTS
REROZV1FRE, 2ATSHUNESE HEREORTSORMERZEOL. HERIEIF, BERR2F, BRI AFACRD: FNBT2 AL L
e, RecQUA BETFIX T HITHT ShTORA, RELXDDLOW2HOATH 7. BS, RISHRecQ A H—£77 3 V= OREETHoTh, YIVF—EREL IR
LOBRMPERERT S, NBMIRET2AY 2 -EREEOAHCORRIOVTHETH L L blial H— LRI B AEHHORVOWTER LI,

7. BHE D BIRMEFRZAE Hutchinson-Gilford FEMEEE : BIFOME,
I =
KPR FBEEAN R

N F79 7 F7 4= FERE (HutchinsonGiford progeria syndrome : HGPS) I, 1886 412 Jonathan Hutchinson & 1897 44 Hasting Gilford #485 L 72 = k hb &% &1t
LEETHE, REFEEONCLERMECERAKETH Y, Mk s EEORREE BE A0 LLHE ETRUOND, SEEREL NEENONELETS.
BRELERBOAFIDRTTHEDL MO RLEEENTVS, 2HT 350~400 AD HOPS BEAHE ST,

HGPS i LMNA RfE TR LRI 2R EHEETH) 73 v ABERBICARENS, 73 VIRDEET 454 7 bOREREY 107 FCh ) HBOREOKS § TEEE
T4, IMNAREFOLY Y 7 11 ROARRER cI8UCOT (pOly60SCly) 1170 =) ¥ 2 BT AHRRRERTH ) REERNTHE. TOBRIL)RTIA Y v/ BEHK
EL, NROSO T3 /BARBLAZRT SV A(70Y2) V) #BKENS. 702 YRBREOT 0L 7 /REIEN TV I Y ADT 7 VA Y ML, Bl
BAYM) 77 ARBRELD ERRENTOD, T0Y2Y) VBRI 0T VY ETY VY RFOATONA+3 7 A RERFIZR L, DNA Hl £ 5 ps3 skrittic
REFEBABIERT 28R MROLAL /AL TH -V A AR E0E, 2070V VRIBIIECREATCO MBLEROA A =AAL LThIEH X TWE,
TrWAYVEF A7 27— EREMET 07 2 71 L A ERE LA SOMER R BIMGE S ha 1D £ L A REREOBHEORE L1 5.

2000 % 11 ARG EFRRIL HOPS BEIHLT77 VA Y VEBREREEDS 77 V=72 EE0 L LTAILE. SRBERCHHTOERS L L CET S1L2: HGPS
OfMFECHE. 31 HOPS UK PSHRI, 7072Y YRBEAY £y b Eha20, BEFBELA HOPS ik PSERO HOPS BE T ABKEH LIS hTw 3.




