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Present Efforts in the Medical Genome Center at the University of Tokyo

Hospital
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Jun Mitsui”, Hiroyuki Ishiura?, Shoji Tsuji*?

Abstraet

Technologies associated with massively parallel sequencing have evolved rapidly over the last several
years, making it possible to cost-effectively sequence the whole human genome and exome in a short period
of time. These technologies are expected to bring about a better understanding of genetic components
underlying monogenic diseases, as well as diseases inherited in a non-Mendelian fashion. They will
eventually cause a paradigm shift in clinical practice, where the diagnosis and decision-making for appro-
priate therapeutic procedures is based on the “personal genome”. In this review, we outline some of our
recent efforts in the Medical Genome Center at the University of Tokyo Hospital, including an identification
of the causative gene for a Mendelian disease (posterior column ataxia with retinitis pigmentosa), an
approach to uncover susceptible genes for a non-Mendelian disease (Parkinson disease), and an application
of exome sequencing for the molecular diagnosis of a disease with vast genetic heterogeneity (hereditary
diffuse leukoencephalopathy with spheroids). We also discuss the advantages and limitations of these

emerging technologies.

Key words : massively parallel sequencing, Parkinson disease, common disease- multiple rare variants, personal genome
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Thh &7, B3 8EF - HEIZTTRE{,
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BRI — 0 — L EET A D D IRERERET VLR
REEEAT TR 3 2 FikiE, BB O8IEE Btk
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#WEE R OHEN (common disease-common variants
RE) W U T ORE ERTH, SEOMHIILL
BHRBSZET VS EZ I ERCBERCO T L
5 £ OEEHEE (common disease-multiple rare
variants R WL CREMEPEEE 22, $72,
EHMIA T CHIRHTER VI — SRR X O
EERNFE L THaHREN b b 5, 51, WHEESR
WCBUZEERTFOEHEED T {izid, -V
FNT ) AR E D S RN R ERORENKE B F
HhD Wb THS,
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%, FENFHER QR CIBEEEBRO S D 2E &M
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Ble2r 2, RARIC 2011 IR R E BRI E
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G & 2 IRHEIROR D RAH+AT T, #E
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column ataxia with retinitis pigmentosa : PCARP)
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KRR Fig LIOTRT L CEEHWE BT, FEE?2
B, FEFEF LPITH B, Affymetrix F0 50K Xba/
Hind 7 v A ZBWTCSNP P =/ 8 4 ¥ 7 %21T0,
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7B, Hfk 1 BOBRMER» 5, 13,616 MOEESH
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77o PCARP b THRRERTHL o, RHELE
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THERS L, Zho Il BETFEBEICEISCAOEEY R
7 %l& (population attribution risk : PAR) ®#&8tT
60.3% LHEEL T3, PARIBY R Z 7 VA THHAT
X LEBBEHEPOEEERIEL, ChETHREIN TS
= F ) EOBRRIGIWEFIREL TWA I LE
EH&ER S,

b 2A, BELE>ICHEGTEOALED TS

LEROBHENEHORBRES D 20, Z OHEEME X EE
WEHRE N TWAARERE R H 2, SR H, BREETHE
BORL P 22X F L AEEMIZ BT 2BHEEOER,
BETHEEFRACPRBERTCET 2l s 28
BEEERT BLNEND LY, HEOBRWEBBZEE
BIZBEIE, GWASIK L > THBES LD DD 2RI T
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—F, BENTWAREE L TUS—F vV VIRORE
REREOREREIT O NS, — R/ S—F >V VEE
EDS5~OUBECKEENH L Z BN TBY,
RIENEBECET 2 AT 5 L, BEO—HE
DOHREFBERIIIFERE LHEE SN TR E2D, L I3
5, GWAS THRHII N TV 2EARSUEREDOL v X
HIZEL15BEETHY, RENEBEDIZEAEHN
BBATE Tz we, E3F 51X, T O missing herita-
bility iz 2 W T, HEMEKBENOHEEIHOER
BRIBIFAOE TWEN T B EHAL TS (Fig. 2),
Thbb, HENETETCGWAS TREHEL »—
5, BEFENMET ETCEERTOBIGL 256 nwE %
EEANFKENERECHFSE L TWEEEZTWE, 20
& R A OBERTFOEGDICOWT, TS
LAV IOy —-YEEFEICRR TS,
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Table RES /- GBARRKERNEBELER

ZTH AL R o SIRER OB T4y e—0 I v XL

) AT R , IEHERERIRE  (95%IEREXE)
RI120W : 15/534 0/544 P <0.0001

L444P-A456P-V460V (RecNeil) 14/534 2/544 P=0.0020 7.3 (1.7~66.4)
L.444P 8/534 0/544 P=0.0035

N188S 4/534 0/544 BEERL

R329C 2/534 0/544 BExL

R496C 2/534 0/544 HEERL
R120W-N188R-V191G-S196P-F2131 1/534 0/544 BEELL

R131C 1/534 0/544 HEZRL

G193W 1/534 0/544 BEERL

F2131 1/534 0/544 HEETL

 A456P-V460V 1/534 o 0/544 BEERL ‘ ‘
&t 50/534 (9.4%) 2/544 (0.37%) P=6.9x10"1* 28.0 (7.3~238.3)

O 2 RBE O MG AL b DS —F Y
VIEERETOIRANOL OMEES NI, ThiZ
GBAZEBRDF v ) 788, 23—F Y VIiFiEDOERE
Fcl 2AREME R AR L TB Y, KRN TEREOHAESE
T %, [A4E, Aharon-Peretz 5222 Xk b, 7y ay
F—PV RV ARTRIC GBADEREDER S X 7
Y —= v F U BEEFT N T, v ) THEHEDA v
7.0 EuEERRTHENS TSN, L,
BEDERDOHEA ) == 7 LT3 S, > 7
B s v, GBABREDS « SHE SRR 2
2V NFEEHRIZLTWALET, ~RIETEE1ES

INSOREPRRT 20, EEb P ARE H
B2 o 0Wfge 7 -7 (Japanese Parkinson
Disease Susceptibility Gene Consortium) & ®Z:[FRIHF
96T, AEAKERY > 7NV LT GBA &7 Y
VIERHUENT I THRICE R 2R 7 ) -2 I B
F-SRBEERIT 21T o 7220, U TR S —F v
VR RGE 534 P, HEE S4BT, §EF T EBEOE
BHEREE L, 55 1IHEEE T -y = BORRNER L

ORFMELER L L THREDOTVWER GHREEER)
THolo MEZOERF R T 2 &, RI20W,
LA444P, RecNcil @ 3BE X F+ ) THEB N—F
VUBBRTEERECE - (R Fh P<0.0001,
0.0035, 0.0020), Z#b ITEHOLR I+ ~NTHREM
EETHDHRD, MEEEZRCEE LR L I 2,
R120W, L444P, RecNeil LIS @ 8 B O IREZ 5
&, 2 —%>Y VREBHTOHED S, X
WIS Qo7 (Table)s BET 5 &N—F >V
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5 BB 534 4 o 50 B (9.49), St HE & 544 6 b 2 #
(0.37%) TIRBEMERE~T uBEEHICRZD Iz, £
FEUERD A A—F Y VIFEFCRT 24y i
28.01% (5% M X [¥7.3~238.3) £ %& D, PlEix
6.9X10 U L HETH T, —FH, HREEEATIIE
HTHEEFLTH/S—F >V VKB ENBEOM IS
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B HRE 50 BIO BRI D W TRET L 7. SIESER
ERE LIz 25, GBAWRMERF ¥ ) 7O
FIEERIZ 52.5 8T, JEF v U THOD 8.8 LT
FREEEFRLL TV, GBAREUYEEF YV 750
BlD 55 49 Flic DD CTIRERRE®R % AFTRERE - 72,
49 Bk 414 (83.7%) TR I—F >V VFE (LR
Fo%, RN UEEERTT=RALN) BETH -7z, 33
BTHR—F Y VROMBBHICAV s B [2]].
MIBG (metaiodobenzylguanidine) L & > F 7 5
T4 —RERFITE N T, REBHITER T W
334 29 41 (87.9%) TILBADED AANETL
TED, —REE—F Y VIEOBHC TR E%E
2 BT, 9B 1361 (26.5%) TRMEZE (clini-
cal dementia scale 1 2L F2), 1761 (34.7%) TLIE
BELTW, JEF v Y 7HOBRNEEDFAES

F U 7ETHROEESLOROBELB VRS H
LErEZLNI,

S S IEE, EH S LB - EES MR I M AT
bk 4 BERE, K 1MERE, Y7 3R, A AT

RPN F ) VIRFECES T 5 8ERFTH L 2
EMNELDABTHEREINLD, TOBNITYL, GBA
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ZD &S GBAFFMEEN, N—F Y VR
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hol, O35 S DVTIE, FEEZD DNA
PHEETH - el DT RITo I & 25, FRADHELE
HRPITRIFBEOR OBEREFACEREZIFL THE T
Loz, Aoz, MREEEEN S—F >
VUBHEIEEP L ERFRMFRIZI DT GBAD
2x 7Y VEEVIEH E Tl 25, MELRT SRR
(14.7%) T GBARRBEER=F D, KRN TDNA
FETDTIRE R £ v PN BT, FiEE1E GBA EIR
HEEPHGL, EREECRERZED 2L I MR
iz,

FH O DVERIOBN TRES B ANESTER s L
D, FIED GBA BEBRF O/~ F Y VIS RER
21 RRAOSH R PR BEOHRE T, EREED
46% D FIHE LA C GBAER R G T 22—, KRWN
DFEHED VIR Y GBALERELXFL TulnI &’
WESNT LB, ZOZ L, GBAZEEEE>TL
TH I0BFIET 20 TREWV I E, MUKREANTY
BEHNEEES—EBEGFTET 2 I ERL TR 5,

FNTHE, CBAERERH>TWwWEADEDRERED
N—F VY VERRETLIDTH A I, GBAEER
Fo ) TWBY B/ —F Y IROFEHH RREFEHEE
BRHANREC LB E, BORTT7.6%, 608RT13.7%,
TO0RET 21.4%, 80T 20. 7% EMEI R TV A, T
DT End, GBAERZ, AVFNVEEREREBIZIYO
BOBEETER LA, GWAS THRE SN T WL AER
BB L ERB L ADIITHRLEREBE P> T
EWnZ b,

4. = FIWG ) LEFICE D IN—F 2V URIC
B DEBEETIR
GBAZER®D L > I o, MTHEEDHRLE
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RKEH2eFEZoND, BEORVEEE v —IC

LTw3 GWAS TRBHE SN TWRL ZOEE~D 7
Ta—FE, 8= FG S ARITCEETS BB
BOFRESIRERDLTHSS, L, BEEOENE
BWOWTER L WHERRET 2HFEDO GWAS #Y
FEERFL, BHSWLIEEOBENEAZ D ERD Z
Lo, {RABOERICBT ZEFEORHIIA M DAL
BoTLED, 2O LS, FREROBEHER
LT, EEE2 V-0 TREYT S804 FiEn
WEOMREINTVRES, ULrLINRETDED
5, BEMEEINFIPEERN W 37 Fo—F i
, EHODFTHELZREIT TWARETH 2,
e LT, Z =L RERI B TR
THD, BT L HAORRLER (FERSHERL
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AERET B HEAESEZOND, £z, BEOHEE S
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FDHE L, BB EENEN ERTFEINL I
Mo, IMFEMY L TRE L, BIRRTH L E5
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Find L, EHLBIOLIRT Fu—F0D3
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