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ABSTRACT

Linkage disequilibrium mapping of moyamoya disease on chromosome 8q

Hidetosht Tkeda, Tadao Arinami, kaoru Sakurai, Takashi Yoshimoto
Departmeni of Medical Genetics, Institute of Basic Medical Scineces, University of Tsukuba

Chromosome 8q22 is one of the regions genetically linked to movamovya disease. To narrow
down the 8q region linked to moyamoya region, we genotyped 41 SNPs in 31 genes within 7.7 Mb
on 8q22 in 23 probands of families with multiplex patients. Significant association was suggested
in SNPs in MATNZ2, PABPCI, and YWHAZ, by comparisons with the allele frequencies in
Japanese control samples. In addition, wider linkage disequilibrium was observed in this region
compared with average range of linkage disequilibrium in Japanese, indicating founder

chromosome {(s) involving in the etiology of familial movamova disease.
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ABSTRACT

Analysis of CAG repeat expansion on chromosome 3p
in members of familial moyvamoya disease.

Hidetosht Tkeda, Takeo Kondo, Takashi Yoshimoto.
Division of Neurosurgery, Tohoku Graduate School of Medicine

We have examined CAG repealt expansion in famihal and sporadic moyamova diseases. CAG
repeat expansion in genomic DNA was found 5 of 27 cases ol familial meyvamoya famils {12 cases
with movamova disease, 15 cases without moyvamoyva disease), but none of 30 cases of sporadic
moyamoya disease patients. The persons with CAG repeat expansion in famihal cases were all
female, bul no correlation with or without movamoya diseases.

To determine the patogencsis of CAG repeat expansion for familial moyamova isease, we
examined the CAG repeat expansion locus on chromosome 3p. In the present study, 3 CAG repeat
locus on chromosome 3p (BAIAP1 at 3pl4.1, FLJ1256h at 3p24.3, and FLJ22389 al 3p25.1) were
focused. CAG repeat expansion of individual gene was screened 1n 5 cases of CAG repeat
expansion of genomic DNA by polymerase chain reaction method

The CAG repeat was not expanded 1in BAIAPL, FLJ12565, and FLJ22389 genes 1n all b cases,
Further nvestigation for the locus determination of CAG repeat expansion should be ronsidered

to elucidate the pathogenesis for familial movamoya diseases.
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ABSTRACT

Examination of peptide:N-glycanase gene (Nglyl) in patients of
familial Moyamoya disease

Hidetoshi Tkeda', Tadashi Suzuki®, Takashi Yoshimoto'

Department of Neurosurgery, Tohoku University School of Medicine',
PRESTO, JST; UPBSR, Department of Biophysics and Blochemistry
Graduate School of Science, Universily of Tokyo’

Peptide: N-glycanase (PNGase) releases N-linked glycan chains from glycoprotans. The
cytoplasmic PNQGase occurs widely in eukaryotic cells, and recent studies show that this
ubiquitous enzyme 1s implicated in quality control system for newly synthesized glycoproteins in
the ER, presumably by allowing the defective glycoproteins more susceptible to the proteasome, a
central proleclvlic enzyme complex responsible for their clearance. Studies using C. elepans shows
that defect in this gene resulted in abnormal axon branching, letting us to hvpothesize that defect
in human orthologue might also have a detrimental consequence. The human orthologue of the
cytosolic PNGase, Nglyl, Is located In chromosome 3p24, where the familial Moyamova disease
gene was mapped. This result prompted us to investigate the possible link between familial
Moyamoya disease and Nglyl gene, When the sequence of the genome around the Ngiv/i exon was
analyzed, one heterozyvgocity as well as a possible homozygotic SNP to human genome draft was
found in the exon-intron junction regions of Nglyl gene from a patient of familhial Moyamoya
disease. These allelic polymorphisms were novel ones, and have not been deposited n SNP
database. Further extensive examination will clarify the relationship of Nglyl gene and the
familial Moyamoya disease.
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ABSTRACT

Analysis of gene responsible for familial moyamoya disease on chromosome 1725

Satoshi Kuroda, Rina Nanba, Mitsuhiro Tada, Kiyohiro Houkin
Department of Neurosurgery, Hokkaido University Graduatle School of Mediane

There is increasing evidence that some genctic faclors are closely related to farmihial moyamoya
disease. Previous microsatellite analysis studies have suggested that related genes may be located
on chromosomes 3, 8, 12, and 17. However, the responsible gene has not been identified yer.

This study aimed to identify the gene responsible for familial moyamoya disease on
chromosome 17q25, using various techmques. Of 70 genes previously identilied at this locus. the
authors sequenced 9 candidate genes, including DNAIZ, AANAT, PSR, HCNGP, HN!, SGSH,
SYNGR2, EVPL and TIMP2, using DNA samples oblained from familial moyamoya pedigrees.
The results showed that all 9 genes had no mutation related to famiiial moyamoya disease. As the
next step, the authors analyzed 8 SNPs (single nucleotide polymorphisms) n the coding region of
TIMP2, butl the specific SNP assoclated with moyamova disease could not be found

Furthermore, the authors utilized information derived {rom Genome Project, and analyzed ESTs
{FExpression Sequence Taq) and Unigene Clusters related to 17925 on the Internet. However, EST
or Unigene Cluster associated with moyamoya disease has not been found.

As the results, gene responsible for familial moyamoya disease has not been found on
chromosome 17g25. Further studies using increasing store of genetic knowledge would be
necessary Lo identify the gene, elucidate the pathogenesis, and prevent the onset.
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ABSTRACT

Anti-g-fodrin autoantibodies in Moyamoya disease

Kouichi Ogawa', Shinji Nagahira', Yoshio Hayashi’

Department of Neurosurgery, Tokushima University School of Medicine'

Department of Pathology, Tokushima University School of Dentistry”

The purpose of our study was to seek evidence for auioantibodies 1n patients with Moyamoya disease (MMD),
MMD (n=32) sera were tested for anti-endothelial antibodies (AECA) by enzyme-linked immunoassays (ELISA), and

flow cytometric analysis. Apoptosis was induced in human umbilical vein endothelial cells (HUVEC) by TNF-a, We
found that a high proportion of MMD patients had AECA with apoptotic stimuli. On Western blotting, prominent

reactrvities of MMD sera (72%) with recombinant human « -fodrin were observed. Proteolysis of @ -fodnn to | 50kDa and
120kDa breakdown products was detected 1n apoptotic HUVEC. MMD sera reacted with either 150kDa or 120kDa
breakdown products. These data suggest that MMD patients have autoantibodies to cleavage products of a-fodnn

derived from apoptotic HUVEC. Anti- o-fodrin autoantibodies may play an important role on the development of
vascular lesion in patients with MMD.

Key words: Moyamoya disease. autoantibodies, a -fodrin



LR L VIFBEEHBRPY A M1 L OHE

EEHE, AH

A. BIREM
PUEOEREIIE Ic BV TR, 1) KT F O
L, 2 RERFERCL > TOLEOME. 3) &
(L OEEPEZETH S, COrly bPLLHTIE
BEHEAE S MY L 7219700 0 5 19808 U i T
PR E 7V OFEIL. BBENPE (IR, v o« VR
LEHT) T AL DIEMTHORTE ., U
COMOITRLNEEE - ol TOHDOWHAT
AHEORE B DR, 7ih -t
LR LRI TE, FEMNLUREELV-/126DF
o, WA s T basic Fibroblast Growth
Factor (IR, b-FGF) mIMd s &4EbNb
ﬂ LT&7, Lnl, 0k, IEFTECR
FOMOB A P A yOFERDEH - Fr, F Ao,
kﬁﬁki®7w—fﬁngtMﬁ%ﬁ$ﬁ4%
B4 v DEE, FOOERTEERESN TV
W £OT, KU T, < BOHZSE TED AH
Ay bR OIRIEETT V. b-FGF & Vascular
Endothelial Growth Factor (LLF. VEGF),
Hepatic Growth Factor (LLF. HGF) &HIE L 72,
B. BIRAE
R E, 20028 1 AH 020024128 & TIZAL
REFAZE &R amic cAMEE (EiEMTH
AR & BEMITHRM O 2177260 b 0/H
5 BRAHNLR 1), ARSI 3 . B AGEIL
PILF T, MIEEEE 9D Th B, Fo, M
COMICARMRIKERE O FTHfEiT- 1 4 DR
Th b EHEROEE, RO HF LT, H
o, WEBARR. W (&9 L9 Tid, recipient
ERARCEBRBMD < & BRI, Sk TE
vwevxﬂ;@)®hﬁﬁ&%thLOMﬁ®
MAME VLS IT, FHTimEL TiT- 7 Ml
i AEE AR, SmifEETH 0. Tifice
CREBTH ALV, IR, BHICEERE L 72,

FLIRBR A
Key Words

b A Sk

bOLOR, M A4y FGEF

(N TR

A, BLISATE (Mitsubishi BCL)Y ¢iT = 72.
BT E LT, b-FGF, VEGK, HGF® 3 @
H4 A4 ARBAL, B4, angopolem® #)
WHTE LTk, ARELAWETE D | g L7
ﬁ‘ﬁio MGG T, AR GHENNAE & INGER]
CECBES T A4 A raA 2 LT, Lo
Aﬁﬁﬁ%ﬁr%fantecni\:n5®ﬂ4
bAoA MIE R (angiogenesis) 1
FCBBLTWEEanTwD T &, dldpd AR
FREARL T OGO R, BENT W P Ob-FGE
DRSSl &, EE-ATHERIH
VEGFOEFEETH 0 g0 s B LS »w T &
F 7o, &, HGF ¥ angiopoletin @ MF7 T4~
BAS AT RIBE N T VWA T & &R, O &
LTHT o3,

cC.# =

C.1) b-FGF

BEEELTER, BLizmiid s, 2iE0. 4
LOAETH. b-FGFO &M, &0 8 PRICEL
Tl s L,

basic FGF

—

PO {5

Stng/ml
6img/iml  f—

dng'ml

2img'ml

()

kRO —MN

HLOH0FE £0E6 0K

X 1
4, SLOEET, bLbeRETTE, KT

girgh T, 6l4pg/ml CPEH) Ob-FGEHREIE S R
foo SHUCHLT, T - BT, 49pg/ml



THhot, EVREPLPREH BT, BEMD-FGT
OEMAR S, Thid, Strokeif FicZEHE L
fedbiBEARFETORAKPIC L —BL T,

C.2) VEGF (K 2)
ZHIDAEIZBEVTE, VEGFE, &9 4 0RHE

BTOHREEFD L, - 12,
VEGF
20pg/m! . l
‘ ns
15pg/mi | I I
10pg/mi -
Spg/mi -

R
B2

Javbkro—-N

C.3) HGF (X3)
HGFizcB W T, THENALIH L HPH
REBTIEWEEG, BHohid-1,

HGF

1.0pg/ml
ns

0.5pg/ml

HPb PR
X3

arvra=i

D. £ =&
LMD &0 & PFHICEITANTHIED YA b A1
YAER., @0t s L =L, BIEAE.

HBREFIAT, BEoRELREI0E, PIE+ v

FTHLM, RS LC LA, bobe
WEEOMAHREE L FCFAR W TEEL T
WH I &Y, EELFEEL LT, FHREIERETS
i,

—J. SRIOBEICBVWTE, VEGFR{Eiz T »
b= E T, HShEEEC, HP LR
I8 AVEGFORES 3 EEN & 15 - 7o, Bl [
BHHEFESFEHSNTOAHGT &, 065
BETE, THEETH -

LlExo, 09Tl IMEHECHESLT
WEZH A bAA rETEVDTTRAEWSE, L
L. b-FGF3EETH A &5, S icd i
too Hitbiid, BEDORN T, b-FGF A Kih &
LIy 9 PHORERBORGREREL TV A
(B 4), BERENC, ml, /6 hOBLFEFICK
B, v« ) REINREENAR O N Z I D apoptosisic
EEESEI L. ZOkoic, BIRPEORE, FE
PR E TS &5, RREEOARETI L Vi
EEATVE, §TIRHELALLIIE, bo&EPHK
DEFEDY ) XERETIE. NEMAROapoptosis
MEEIATOLA LM, RELEBTHEDH SNT
W5, ZOERKRE LT, hitbitid, FGFit & %
apoptosisfEEEBE L, HEL, TOEDED
LRI A ON AEMINEOER T, hEn, B
BRI NS, i, RYIOBLTEEOLRE
LT Eb-FGFOBE I, ALz TR L,

Gene abnoamality - Uhcontt olked Apoptosts of endathehai cell

Atterial Natiowing

h-FGF f l

Angiepoietin? * h ”
3y POXIa

7~ \

Angiopenesis Endothebal Proliferation

B 4

E. & &

L0 L PHRERE ORI T, IEFH &
b-FGFoFER LHME D o i, —FH. VEGE.
HGFo#nid, #vonfid -7, bFGFO LA



B TSI TLWAED, Ly ) -2, By 2. FOHE
LR TORBETEH D, FOERMIHLES i HEHE borboREEMBFELE
TII2MIN I v A Y a0 (KB, 2002/9 /1)

F. RERRIER FEOEEE M B & e T
L FlNdkfpER re—2 707 07 (PLEE, 20
02/ 9 /27)
G. BRRE
1. G FEFk H. MMEEOLRE - BRINR
L
ABSTRACT

Measurement of cytokines in cerebrospinal fluid in moyamoya patients

Kivohiro Houkin, Osamu Honmou, Akiko Bizen
Department of Neurosurgery Sapporo Medical University

In our past study on the same measurement of eytokines in cerchrospinal {luwid. we have
revealed that basic fibroblast growth factor (b-FGF) 15 sigmficantly elevated in pauents with
moyamova disease. In this study, we have re-measured these cytokines including other newly
known cytokines which has been closely related to angiogenesis. Several cytokines in the
cerebrospinal fluid of patients with movamoya disease were measured, b-FGF, vascular endothelial
growth factor (VEGF) and hepatic growth factor (HGF) were measured since these three
cytokines are supposed to be closely involved in the angiogenesis of the central nervous svstem.
Anglopoietin was not measured since the commercial measurement kit was not available although
angilopoielin 18 also a promising candidate to be involved in the pathogenesis of moyamoya
disease. In this study, newly registered patients with movamoyva disease were investigated in
terms of cytokine level in cerebrospinal fluid.

As result, basic FGF was high in cerebrospinal [luid of patient with moyamova disease
compared to control group. However, VEGF and HGF was normal in moyvamoyva patient.

As conclusion, basic FGF is confirmed as a main cytokine involved in moyvamoya Disease. It Is

conceivable that b-FGF playv an important role in the pathogenesis of movamoya disease.
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