Rank Foldchange GeneID Genesymbol  Gene description

Upregulated genes

1 402 5996 RGS1 regulator of G-protein signaling 1

2 133 9103 FCGR2C Fe fragment of IgG, low affinity Hc, receptor for (CD32}
3 132 9332 CD163 €D163 molecule

4 129 312 ANXAI3 annexin A13

5 121 4640 MYO1A myosin IA

3 s 7852 CXCR4 chemokine (C-X-C motif) receptor 4

7 118 18932  ANKRD22 ankyrin repeat domain 22

3 10.7 84689 MS4Al4 mewmbrane-spanping 4-domains, subfamily A, member 14
9 107 1610 DAO D-amino-acid oxidase

16 104 36066 IL18 interleakin 18 (interferon-gamma-indacing factor)
Downregulated genes

i 0.008 7447 VSNLL

2 4010 2566 GABRG2 Amma-ami yric acid (GABA) A reeeptor, gamma 2
3 6.010 2554 GABRA1 gamma-; ammublltym acid (GABA}) A receptor, alpha 1
4 0011 5999 RGS4 regulator of G-protein signaling 4

5 6011 6857 SYT1T1 synaptotagmin I

6 0.812 6616 SNAP25 synaptosomal-associated protein, 25kDa

7 0014 8507 ENC1 sctodermal-neural cortex {with BTB-like domain}

8 2.016 114569 MAL2 mal, T-cell differentiation protein 2

2 0.018 4753 NELL2 NEL.like 2 (chicken)

10 0018 9899 5V2B synaptic vesicle glycoprotein 2B

& 1. NHD OBEHTFRES T 1—v

PT1 OHBRBEREATEIERRSE AV T DNA A7 T LA &IV, I ha— LT kL
T4 ELICRE ERL TS 136 BETL 0.1 U TIRERETFLTVS 188 BETER
E LT, Top 10 R _LFEETF (upregulated genes)I L U FHEBE T i# 45 F (downregulated
genes)& 779 o NHD M THE ERE2ROIFH/ M4 ~v—H—LLT RGS1 ZREL, &
{% Numasawa Y et al. Eur J Neurol 2010, in press £931| fo
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BEHA
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#3200 A

IBZE/ \O 59 (Nasu—Hakola disease)ld. HRIEERIAICKDRMUE R EE ERE
Ik EEHBHIES EHEL . DAP12(TYROBPRIG F = [XTREM2IBIRF D
TREZBOIELARLIEGEEERBRTHD, 1970FK12, BARIF L LHakola
BLickYESBESHNEIEN, IRE [Lpolycystic lipomembranous osteodysplasia
with sclerosing leukoencephalopathy (PLOSL: OMIM221770)&4£FE (XN TLVS, &
EIEARPELR(TroSUR)IZERL. ChETICERS T2004EH L L DIREH
$Hb, BRFRESMNIZIE. KIKBEOLALGGE S )A—2 - 27xa/REE
EZARIEZRHET D, ARAEMAER21EEIC, 2EOHERTE -FaadE
- BEA RS ETERROTTAFMERSRICEBELEZT O 7—FMIEDHER XY,
AFRIZHTHEEHIIH200AEHEESND,

MOIHPOSY7OBOWEMRIZHKIELTLVADAP1ATYROBPSEIGZFE1-I1%

TREM2BGZF OB AT RICLYRET D, BEKXIRREHSIERIET

Hd, BEECICERN LVISIEEDERFEENBEINTLSH, BREKREAI

FIFR—THD. HOIHOFTOBEOWEHIRICHFHIRL TLVHTREM2EDAP12

gﬁ;i ?ibg:ii%ﬁéﬁ(’&ﬂzﬁtla CHSDHBEOBEERITICBLVCEELGEE
- 3\ °

FRERAE R M LA EEN T 5. OIRERI(208 1 0), @B FERI20
BRLE): ERERBHICFRTHSREABRERNET. QMBS

R (0RE A LIRS : Bie - 220 - ARSI - SRR EAL ONEEER

IR - TADAFRIE, OB BEB A RERTGOR K LIB) ETHERMELR

L.S0BSHDWETICRETHoEMNBLY,

0B KENDEIFRERYET , 0B REN SRBHREREZLTRIRITET
L. BRERICE - E VIR LAY IRER I I R D E D REEERT

B[7E, BERITHLTIEEWARENL, MERENERTHD . BHICHT
AELEIARE, BRERICNT INBARREOREOTANARIEITHT
SRTANAVEDERSNTHNATNS,

BANISHEOBREKFREEEFHIREHRN
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Disease Summary

[Name of the disease/symptom]) INasu—HakoIa Disease

[Number of Patients]

[Background]

[Cause]

[Major symptoms ]

[Major complications]

[Major treatments]

[Contact information])

|Approximately 200 patients in Japén

Nasu-Hakola disease (NHD), also designated polycystic lipomembranous
osteodysplasia with sclerosing leukoencephalopathy (PLOSL; OMIM 221770), is a
rare autosomal recessive disorder, clustered in Japan and Finland, characterized
by progressive presenile dementia and formation of multifocal bone cysts. The
neuropathological hallmark of NHD is profound loss of myelin and axons, and
accumulation of axonal spheroids and sudanophilic granules, accompanied by
intense astrogliosis predominantly in the frontal and temporal lobes and the basal
ganglia. More than 200 cases have been reported worldwide. In 2009, we
performed a nation-wide survey of NHD by sending a questionnaire to 4071
haosipitals of neurology, psychiatry, and orthopedics. Based on the results of this
survey, we estimate the prevalence of approximately 200 NHD patients in Japan.

NHD is caused by a structural defect in one of the two genes, DNAX-activation
protein 12 (DAP12), alternatively named TYRO protein tyrosine kinase—binding
protein (TYROBP) on chromosome 19q13.1 or triggering receptor expressed on
myeloid cells 2 (TREM2) on chromosome 6p21.1. The TREM2/DAP12 complex,
expressed on natural killer cells, osteoclasts, dendritic cells, and microglia,
regulates key signaling events involved in immune responses, differentiation of
dendritic cells and osteoclasts, and phagocytic activity of microglia. Currently, 18
different NHD—causing loss~of-function mutations are identified in either DAP12
or TREM2, and they cause an identical disease phenotype.

The clinical course of NHD is classified into four stages: (i) the latent stage with
normal early development, (i) the osseous stage beginning at the third decade of
life, presenting with pain and swelling of ankles and feet followed by pathological
bone fractures, (iii) the early neuropsychiatric stage occurring at the fourth
decade of life, presenting with a frontal lobe syndrome such as euphoria and loss
of social inhibitions, often accompanied by epileptic seizures, and (iv) the late
neuropsychiatric stage occurring at the fifth decade of life, presenting with
profound dementia, loss of mobility, and death usually by age 50 vears.

In the osseous stage beginning at the third decade of life, the patients often
suffer from repeated episodes of bone fractures with pain. In the the early
neuropsychiatric stage occurring at the fourth decade of life, the patients show
various neuropsychaitric symptoms that prevent normal daily life. In the late
neuropsychiatric stage occurring at the fifth decade of life, the patients become
bedridden accompanied by respiratory and urinary tract infections.

No curative treatment is currently available. At présent, symptomatic therapy and

for bone fractures, psychiatric medications for neuropsychiatric symptoms, and
antiepileptic agents for seizures.

The Study Group entitled “Clinicopathological and Genetic Studies of Nasu=
Hakola Disease (H22-Nanchi-Ippan—136)”
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x L L3
1. BER-FTR: B & (bone cysts)

- REFOFMBIISRL HEFLFHFICITALLR,

- BEERHEV BB ITERE TS,

- Bl x BRCEREBRBLERIEBLERDS,

- AR TR Ha £ % {b (lipomembranous osteodysplasia)% 88 3,
- BEIZ20RRUBICEEREET S,

2. FHARER-ITR: MEREREZEINETIETEROMENRE

(frontal lobe syndrome and progressive dementia)

- B, 2 ABEL.ITHREY, BRaMEREBCETTS,

- BRITHEE., EEBBERGEE, FORNRY), FTHEESERKR., 34F70—XX
YY), TANAREREETBRIEREWN,

c EITHIZRAEBRRBERS,

* CT, MRI CHIGHEBMOBMERE, MEL K, BREZRKILL, VEXAEREZR
BB,

- TADPARBEREMBEZRDIILEHD,

- BEITORAUBICHEEMBERE 2T S,

3. Bz FER: DAP12(TYROBP)R{ZF#1-1X TREM2 EEFOMERAHTR
(loss of function mutation of DAP12 gene or TREM2 gene)

c BERRKRELIZAERORETHES K(homozygote) TH D4, HE~TFTufEdh
(compound heterozygote) D &b H 5,
- BRARLIUBEOFRERSBABRTRNIELDS,

UEtOFEIFEHDSL
©1é22m-3(EK2EEB)
FhiXO1LIEZWAET K 1 HBELBEETFRE)
FidO2L 32T K 1 HBLERETRE)

LERODHERIIMANITHLEBEHKS,

Y21 EE BEESBRFHAERMANES HRUERARRMEER
TMAN2FROBRFERE LN E

T 204-8588 R #1E Wl T BF IR 2-522-1
BHEEBNKREALFATFT AT R

WAEARSE (EHE ¥— (satoj@my-pharm.ac.jp)

TEL (& 38) 042-495-8678; FAX 042-495-8612
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MEN2FHEIT, BARBL(AR)ENAIFBEO 4TIV RBRINT
BLHOKRR T, BEHERTT, AALIEKIZEL,. BLZ 20 UK,
FROBIERDIENERINIERNBEREL, ISVWRILTEREZRKE
LET, BEEIORMRLUBIZ, WANWAREHERMHBELET, KEORIH
EOBEMETLT, ABRPEDLAZLLHVET, KERBRESEITLT,
FERESEENEELRVET, TLLTERAR, HRAR, BHRAOE
MAZEL, BEBOREHFRALERBEERNOBMHENET N BEDL
DICEEFHREDAPLR BEFBLU TREM2 BEFIRNLEICRLIILLHY
¥4, FRABEHLVOIEREREALRLD, BEXBEIADOITFENER
THILIIHVERAN, TRBCALHRRBRONDZLIZHVET, BE, &
ZhE X7 RERNRIBRIERRZINTVET,

AMEBDOMEHTIX, BARCBIIMANITROFEFLRE, DHEEOE
R BEFBEVATAOER, RBETNVRLHRIBREORREZIT-T
BYET,

BEBLIFEBECBOPNELTUT, AREBIIFLLTEREICETITHRE
BEICLAIXECZ I TBVET, REL, FHEOELEDIBERERK
BEEL, ALCHLLOEZIREIVFFIL=FVERLDOELTEEALKES
W, THEABRRANTRICRIET, BAFTRRBOLD A-NIZL
AUEBIISITMITTRIERA, TEEENLTEMWEEEELLEEY
I EERICYFTCralbyd —RUBEIETWREEET,
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AFRHD TREM2 BI5FERIZEDMANTTHO 1 TR HFEEFHIRT

RS EERRERE) i E— BREERREER

WFREE I/ 25%(Nasu-Hakola disease; NHD)IZ, DAP125& {5 F £/ 13 TREM2 B & F O AR HE 42
BRIZIDEREESHEREBIERRB THD, 20-30 RIS RBEF BIRICIDRIT I B ERHEICK
DIEMIER CRIEL , 40-50RRIZEITHRMEL KL TR T L, BEADRIGRENLWER ThD,
BEFBARLT A TURICEBL TS, PRV EICAFRIS XL 2 2EREICLY, &RICK
T HBEBIIR200 N LEESN TVD, BEETISEREOBEFERPRESNTVDA, BAEMPDLI
TREM2E = FERIZIDNHDORE TR, RFE T, FRAMNOTREM2 Bz FERICER TS
NHDD1ZRIFNZBEL T, BRI LEHRNOBG T RBFENT E1T o7, BIREII36M At TADA
RIETABT, SRMEFEM, BAE. NEMHE. BEMAKL. FEEfBEELRIETE25R07, DAPI2IZ
ER32K, TREM2=2 V3 2% v 7B B(c 482 2T>C) L MR 7 RO DRBERD T, B ALLKR LD
BERAIINHD A B, 39R% 31 TR LT, BAOFHRBMODNA~Y A/ T VAN T, v /a7 7—
T3yal VT —h—BETFOREBR LREGABARFEY T 2=y b O F T ARSI R DRBRET
RO, AR RIIEFFBPIOTREM2AT FA AL RIZEANHDTHY . 0 FHFL L THREMEREED
FIREEIT SRR ST,

IR IE

FA A= (RFEHRRBEBLR)

AR T OFHRREB AR EE)
iy WerE (B ARERAZES 2 ARHEHEIR)

A. BIREBH

BRZE 279" (Nasu-Hakola disease; NHD)id.
BRI Lk Hakola I XD (ZIZRIRSIICF
REn-2%&HEERE D EREL ML T5/
DRETHD (Nasu T et al. Acta Pathol Jpn 23:

539-558, 1973; Hakola HP. Acta Psychiatr Scand
Suppl 232: 1-173, 1972), NHD i3 19q13.1 Bl
> DNAX-activation protein 12(DAP12)#E=F
F72ix 6p21.1 Fefa{k ko triggering receptor
expressed on myeloid cells 2(TREM2)i&{xF D
EEAERICIOEREGLUREEAZET

- %(Paloneva J et al. Am J Hum Genet 71: 656-662,

2002), 20-30 R RIC 2R E B I DRV E T
EEEE I LD R THIEL. 40-50
IEFTHERAER L TR L, BERDRIGHE



B2 89K T & 5 (Klinemann HH et al.
Neurology 64: 1502-1507, 2005), H'ERMIEFEIED
HRFITALH TRV, BER TR B,
RN, MR MIBR TR, T AN VA —
A, BEPI7ua Y7 EHELEE8% S (Paloneva J
et al. Neurology 56: 1552-1556, 2001), &I H
AET A TURIZERLTCNB, FRK 21 EEICAR
MREPERL-2EFEICIY, XBIZBITD
BEEIIK 200 ALHEESNTWD, BAEET 18
BHOBGFEEBREIN TNSFig. 1). Lo
LA2R6BAD»DLIE TREM2 BEFERICES
NHD D& &322,
BEiEhbiENHDD 15 R3GZBL T,
BEFEITEZITV, TREM2Z 7 YV 3AF Y T E
H(cA82RT>C)% RHLEZOTHE T3, A5
D% R, NHDZSE#BAZRICEBRL . BEA S
B TEE T E LT HREFEDOQOLM LIz 27en3d,

B. HF#E5iE
1. BEER

1 5% 3 i, FIE L 36 BAMPT3), TAD
ARAET AR, MBILIERELE, 4 ASLHED 3FH,
Z M EEN, RAAEMHDS-R 7/30), CT, MRI T
MZEHE, ERA KL, 99mTe-ECD SPECT THf
FERISEE MR T 258 o7, RILEPTHERL
(PT2)bEEFEAYIZ NHD A38kdott, 39 BR& 31 ik T
U, BEREEREN T, BRITRERL,
2. BinFRENT

PT3 OFRfHME PT1 OFIMAELY ., genomic
DNA #¥8L , TREM2 #&{5F. DAP12 Bin+ D
& 5 DO HAN—THTTAv—kybE

AT, PCR%&4T 72, PCREMICEL T, 3730x1
DNA Analyzer (Applied Biosystems) CIE#ES —7
T A% W L7, ¥ 7 peripheral blood
mononuclear cells(PBMC)2>H & 737 ZfliH |
anti-TREM2 antibody(HPA010917; Sigma)Z Fu>
“C. western blot T E1T o7,
3. DNA <A 707 LA fE#T

PT1 DAL ATEEZERNARAEA D total RNA Z-filiH
L . Human Gene 1.0 ST array(28,869 genes;
Affymetrix)& AWC, BEFRBES 07—V %
B L7, = b —/ L& LT, normal human
frontal lobe RNA (636563; Clontech)% Fiv iz,

(R ~DELIE)

ARSI ER K ZEEE B RITIVERS

nTH3(1904 5), £ TOBREREL XFICL
HHFFEER ~DRBEZBGEL THRTIC AV,

C. BFFeRER
1. TREM2 BRFEEDRE

PT3, PT1 ®4 /2 DNA @ PCR f&#H7 T,
TREM2 EBE=FDHFE 3 A har%E 2 fi(the
splice-donor site) ® T>C & &
(c.482+2T>C) & 5B /= (Fig. 2a). BE TIL exon
3-exon '4 junctional sequence %% PCR THEIEINT
% 3 A bar O splicing DR RERIN7Z(Fig.
2b)o DAPI2 BIEFITIFERERBD Mol

&% # PBMC Tid. TREM2 iX 38-kDa DE—
NURERLEZZ, PT3 @ PBMC Tid 27-kDa,
24-kDa D4E#E%! TREM2(truncated forms)DFEH,
R (Fig. 2¢)o

consensus



7. B#F cDNA » 5 PCR T TREM2
open-réading frame (ORFy27—=271,4 2D
BRHrn—riflc, Y- T AR TR £
’CU)? —> T exon 3 # K &L TV 7=(Fig. 3),

2. BERORMLETFRIET vT — VIR

PT1 OFR S RTRIER /% AV T, DNA
AT UARFZATV, I ha— ) VIZ LT
4 fELL EICRB ERAL TV 136 BEinFL 0.1 fF
PAFICRBUETL TS 188 BiEFEFE L,

#5 LR ESFEEIZIE, CD163, MSRI1, CD68
pYwrarzy—-37af V7 O —A—&ET
AEEN, BEETHEETHICIT GABRG,
GABRA1, GABRB2, GABRA2, GABRA4,
GABRA3, GABRAS, GABRB3, GABRB1 728D
GABA 2KV 7 a=ybR SYTI, SNAP2S,
SV2B, SYNPR, SYT4, SYTI13, SYN2, SYTS 72&
DT T ARSI EHBEEN T, 3B
EZRAROERBETHOSF RN —2IZBL
T Ingenuity Pathways Analysis (IPA)Z{To72&Z
A, #B L HBE=FHIL inflammatory response,
cellular movement, and immune cell trafficking (p
= 1.00E-116)& , BEE T BEFHEIT cell-to-cell
signaling and interaction, nervous system
development and function, and genetic disorder (p

= 1.00E-168)& D58\ B E M 23 R S v 7= (Fig.
4),

D. %

FRFZE T, AP OTREM2E G FE RICE
SNHDD 1R Z3FNCEIL T, 25 RARHT L BN
DEIEFRBIT 21T o7, 3BIELERFRAT R

BERBIENHD I —H L TW5, AER T

TREM2T 7Y 3 A% v 748 B (c.4822T>C) L 5
WRLL I ORRERDT, A—OERIE, i
EAFYT7 ANHDE RO BE2 TCOLBESH
TUA(Salmaggi A et al. J Neurol 250: 878-880,
2003), ABFFE Tix, R THDH T, FRMED
DNA~A 707 VAT 21TV, v 7ury—373
oayV7v——REFORRLALCGABAR
BEYT 2y b P TSRS T DRBUR
TERBOE, T, RERROS FHEFEL
T # & Z& ™ (neurodegeneration) & ## & & fiE
(neuroinflamamtion)? [FRFHEST ASRIREHL72,

E. fi#

AFRFID TREM2 BIZFERICESNHD
D 1 FRIZBWT, TREM2 =7V 3 ZFR TR
R(cARHNT>C)E RO, BB TITHRLME
(neurodegeneration) & f & &K IE
(neuroinflamamtion) [FIRFHEIT 2R T BB IZ T
BH a7 44— /)L Roiv7z (Numasawa et al.
European Journal of Neurology 2010, in press), 7
ELEWZERICHE TR REOREIEE
ha,

F. ffabriEH
WREMEHREESR,
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(a) DAP12(TYROBP) on 19q13.1
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(b) TREM2 on 6p21.1
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4825-;2TC

G233A
4043delAGG  WIEK
J 267delG  A401G
Fs G
313delG
Fs

Wie

X 1. NHD THRESNTWABETFEER.

(a)DAP12 BIZFZER. 7788, ()TREM2 BIETFER. 11 FEH, BEX TITHRESNL TS 1878
DEBE%RT, TREM2(receptor) DAP12(adaptor)i, BB MfA, BRI, v~ /07 7— 70
Z'V 7 C signaling complex ZTERLL TR, EHLNDEETFE RIIHAETE R (loss of function)Z 5
T,



(a) | (b) (©)

38-kDa

atctccaggtacagegatgg

¥
TCTCCAGIGCACAGCGATG G

86 191 | 196 201 | exoms34

exon3 | intron3

G3PDH

¢482+2T>C in intron 3

2. B&EIZBITD TREM?2 c.482+2T>C £,

(a)TREM2 #{=FZE £. PT3, PT1 @5 /A DNA Zfi##HTL, TREM2 B=F D5 3 1 a8 2 fiLd
the splice-donor consensus site (233U T T>C & B (c.4822T>C)&2 BTz, (b)y=IV Y 3-I V0 4 #E
&¥5. PCR T exon 3-exon 4 junctional sequence 1%, &% & CTIXHEIEI N 7z(lane 2)23, PT3 TILHEiE
ShzD o7z (lane 1), G3PDH % housekeeping gene (internal control)lL TRV 7z, (3)TREM2 Z28
JEDFB,. EE PBMC Tit TREM2 iX 38-kDa DBE—/SUREEL7zAHi(lane 2), PT3 T
27-kDa, 24-kDa D4 MEE! (truncated forms) A3 FEIHL TV 7= (lane 1),




N GGT&“G?Gﬁ'{GGsi‘%@&i’ﬁﬁfﬁﬁGmEﬁ%GGGTQ??GG@@GQ@G
(a) variant 1 469 493

§

exond

o
g
=
(]

(b) variant 2

457 469 : 481 4@ :

exon?2 ; exon S

(¢) variant 3 TGCTCATCTTACTCTITTGTC/CAGGAGCCTCTTGG/AGGAGAA

109 121 i 133 145
. exonl : exon 4
g

)  TGCTC/TCTITACTCTITTGTCACAGGGCTGAGAG/CACGTG #AGG
(d) variant 4 109 121 E 133 -T15
exon 1 exon 5

¥ 3. TREM2 exon 3 skipping.

PT3 @ cDNA 75 PCR ¢ TREM2 ORF #7u—=7L, 4 2O Rpd/0— 2% (a-d), ¥ —7
TV AT T, £ THZ/u— T exon 3 BREL Tz, THIZF&ik(a) variant 1: 157 amino
acids (35-kDa), (b) variant 2: 135 amino acids (28-kDa), (c) variant 3: 40 amino acids (11-kDa), and
(d) variant 4: 18 amino acids (0.5-kDa). TREM2 #2737 (% 230 amino acids T\ 13 amino acids
DU T FNRTFR, UH R EESENL T 154 amino acids DS Ig RZ—/3—T 73V —F A
> (Ig-SF), DAP12 f&A L TS 33 amino acids DIEEER A1 (TM), 30 amino acids OFEfEAR
A AL ORERR STV, Variants 1, 2 13 IgSF & 3523 TM %372<, variants 3, 4 13 IgSF, TM [
F% %<, Wb non-functional mutations Té 5,
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X 4. Molecular network of deregulated genes in the NHD brain.

PT1 OIS RITHERHERAE FL T DNA =707 LARRATEATV, 2o ha— I HEELT 4
EUEICRE ERL TS 136 BIETF L 0.1 FUTICREIUETL TV 188 BIZFEREL. H5F
Fy NI —2% Ingenuity Pathways Analysis(IPA) tool THEHTLT-, (a)FH LB FEHDH F X vb
U —7 . Inflammatory response, cellular movement, and immune cell trafficking (p = 1.00E-116)& DB
EEITRRENT, O)YRBETRIZFED/F Ry —2. Cell-to-cell signaling and interaction,
nervous system development and function, and genetic disorder (p = 1.00E-168)& ™ BE:E M 3/ RIS X
iz,
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Wk 22 £ SEEREE

BENTFEOBIFEIE : WA 2T NV RE AW R ENEEL &G DI-1 O
PR {LVERIC R4 B4

WMo EE K2 ILF

R SR PN

WRER /3—F Y ¥(Parkinson’s disease; PD)IL, F i BE BB DR —/33 /{’F@J@W%’z#ﬂiﬂ@@
EIRAOEMBEICLY KIMEEZ TR — 3003 8L ., EEEEL RIETIHREEREBETHD,
Oncogene LLTHE Iz DI-1 1, HHEFELH RSB PD OREEERF(PARKT)THD, DI-1 1341
BRALTEME, 7707 7 —EEE, v _u BREE 35, DI-1 OHRETERZE RIZID PD BES FHEMEIT
BABINTARY, 2006 FEIZE2T ) APEFINTZHA2(Bombyx mori)i, ENEBBEEE LR FA VYRS %
ZEAELTND, VAUTBREANE — B FE L2 Rl >R ERICHHE CEOAE R R THY, BinF
BERMRTL SIS, 500 EOE REPRB SIS TS, - ILEHRMSRELZE L, g A
N~ ENTHET, BB CHRESE LT =2 — HRDF A DD, AR TIII=2% AV
MR EMERBET )VRBSLOT-0, =2 DI-1(BmDI-1)® ¢DNA Z7u—="7"L, k5 Az~
in vivo TUER{LRERARNT LTz, ABF RO RIL, AR B THHIRE/ 27 (Nasu-Hakola disease;
NHD)IZ 331} DR 2 MR FF O AR IR 36 L OFT AR AR IR DB R 1T D72 035,

WroEH A%
RBH #E (ARERRERERELRE2F)

A TFERER

23—F 1/ Ji(Parkinson’s disease; PD)iL,
Jith R B DR — /S AR BN M R M A A3 &
REGICE R L . KIMEER TR —/SI 3%
BL. EBEELRETOIHREERERB THD,
AFRIZI1T5 PD BEHUIK 14 T ALHEESH,
T DRI 2 INFEME PD 23 H D TD,

—7 ., BatE PD 1ZI2EBED 5-10%EREL S

0, BEET 11 OREREFBRESNTND,
DJ-1 iX¥4 9] oncogene LL TR RIS, AZVT LA
ToE DERCHFELERBEOPDFER CRIZTE
R0, PARKT Lng S, DI-1 X7 Ll
., a7 T —BiEE, Yy RerBREEE YD,
L L BNHBIEE T, DI-1 OMREREAERIZK
% PD BJE 73 FHEIIAEAS L TV,
1-methyl-4-phenyl-1,23,6-tetrahydropyrindine(M
PTP), 6-hydroxydomapine(6-OHDA),
rotenone &, bRV 7 CIE M EL 3R & (reactive
oxygen species; ROS)ZFHAIH T, EBFEER

paraquat,



complex I ZHETHLEMTHD, WRMEPDIZ
BT, B DI-1 BROSMa R THRERES
BRLNDIEND, BAELAN ZARIba U FY T
REREE IC L DR MRARFEAS, PD RIEMFED 1 o
ELTE LN TV %(Bandopadhyay R et al. Brain
127: 420-430, 2003),

F1A=(Bombyx mori)i, 2006 £z B AL FE
BHRLERSTEY J2EBRELUBEHAE R BT
bd, EMNRBBEERGFAN 0T EEEAEL,
500 FEOEREIHILENTHY, Bz FHRIERK
WHRESLIN TV D, Fioh A2 I LIEFE F 2R
BERAL. BERACMLEEAN~EDHRE T
RET, KpBESiaEt =2 — HRDHIR
oD, R TIE, V=22 AV MERZEME
REBET NVRBILOYD, A2 DI-1(BmDJ-1)D
¢cDNA Zra—=7L MBS HEZR, in vivo
BT OMBmILELBIT L., MANN2TRH
(Nasu-Hakola disease; NHD)id, DAP12, TREM2
B FOBREERERICEY, LREFERLA
BEINIER 2T 28R Thd, AR CIIBIREER
(axonal spheroid)% 785, FFEHMIEIZITEE L
AP ZRIPARY T HEERE BB G L T HH
REMEDS DD, ARFFEDHRIL, NHD IZB1F D%

TR D CH R R SRR ORRE B LU,

BEAFBITEE EEETHEE QOL O EiZ>
IRBBFREMED DD,
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1. BmDJ-1 D7 m—=2 7 LSRR DR
AA(GREKET, L HEME) SERS B BB

WHEBICH YW ¢cDNA A& KL &,

KAIKOBASE(http://sgp.dna.affrc.go.jp/index.html)
ZHAWT EST 7 —4#~X—2Z»5 Drosophila
melanogaster (Dm)DJ-1alpha(NM_137072),
beta(NM_143568)% 7 =) —&L T, HIFAEFI %15
7o ZOEFIEL &I primers Z{ERL, PCR THEME,
p3T vector(MobiTec)ic/u—=r7L7,
72 Genetix Ver8.2.0 TwNFINTIA A N
fi##r L. CLC Free work bench Ver4.0.1 Tree
viewer (Z XD ITHERE A TR EIERL 2, 5
{Z SMART(http://smart.embl-heidelberg.de) TR AA
M 2 1 DN
Database(http://sil-kworm.genomics.org.cn) TE =
FEEREL,

¥725 # 5 B ROM, MBRER, T, <Y
X —%, JEIE, SR, RO total RNA ZHW
T,.RT-PCR &/—H 7y T BmDJ-1 mRNA
DREBRFAERITLUI,

EHICHEIER O 7% BmDIJ-1 ORF %
pTrcHis-TOPO vector(Invitrogen)iZZ/2—=71,
X 5 B T Xpress-His & 7' 4 /i recombinant
BmDJ-1(rBmDJ-1) % %§ ¥l & & | HIS-Select Spin
Column(Sigma) THERL, 7V 2 U MERFIL TV
PRI E TS LI, 2 EIEMEEEITV, R
T E—)VIRBE T CaMARRL,
2. BmDJ-1 #1##% BmNPV DERK

H A2 PRELHAAE BmN4( B &) 28°C, 10%
FBS #&H TC-100 medium( B ABEE) THE LT,
BmDJ-1 7V A7 7=~ 4% —pBK283 (27—
=V 7L AL BRT ANV ABmNPV)B LT
Cellfectin Reagent(Invitrogen)&JRA L, BmN4
Fass IR P ICE, 28°C, 3 B HIREERL. BEE
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