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Abstract

TATA binding protein (TBP) is a general transcription factor that
plays an important role in initiation of transcription. TBP gene is located
in chromosome 6027 and contains a CAG/CAA trinucleotide repeats
region in 5’ end which encodes a polyglutamine tract. It was reported that
TBP is involved in numerous neurodegenerative diseases including
Huntington’s disease (HD), Alzheimer’s disease (AD) and spinocerebellar
ataxia type 17 (SCA17). SCAL7 is an autosomal dominant cerebellar
ataxia (ADCA). It has been known that the length of polyglutamine tract
encoded by the CAA/CAG repeats is related to the disease progression.
The range of CAG repeats of TBP gene is 31- 42 in normal population
and 43 - 63 in SCAL7 patients.

To investigate the TBP trinucleotide expansion effect on
neurodegeneration, we conducted genotyping analysis in both normal and
neurodegenerative disease populations in Taiwan. We found that the most
common TBP allele contains 36 repeats. We identified six individuals
with expanded CAG repeats from two families originally diagnosed as
PD and Dementia, respectively.

To establish SCA17 disease animal model, we generate transgenic
mice expressing the human TBP gene with either normal or expanded
CAAJ/CAG tracts under the control of Purkinje cell-specific promoter,
Pcp2/L7 promoter. Seven transgenic mouse lines have been identified.
The existence of transgene in the mouse genome was confirmed by

Southern blot analysis. RNA and protein expressions were detected by
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RT-PCR ad Western blot analyses, respectively.

By behavior observation, we found that hTBP109Q line-16 and
line-54 transgenic mice have a hind-limb clasping phenotype, which was
also reported by Huntington’s disease transgenic mice. Among the 7
transgenic lines, line-69 and line-54 showed significant reduction in the
Rota-rod performance compared to their wild-type littermates. We also
observe ataxia phenotype of these two lines in their elder stage.
Immunohistochemical analysis has shown that the Purkinje cell in line-69
transgenic mouse cerebellum were lost severly.

In conclusion, we have successfully generated the hTBP transgenic
mice as SCAL7 animal model. This model should help us to gain insight
about the role of TBP in neurodegeneration and eventually could lead to

rational therapeutic protocol designing.
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V100 ng fIVEL AT DNA > 15T 25 pl {9 PCR MR BT A
WO S AT PR A B o I SRR AR (A ) < PCR
Rl AR, (OmniGene - HYBAID) %17 » V&I 1.8%¥¢ 48

BIEI A
pa -~ FNE]TFT (Genotyping)

V1 plpy PCR & ¥0 I 12 8 PR [ VR TE
PRAE S FLNE I (MegaBACE 500 © Amersham Biosciences Ltd.) ([
b B EE SR (SRR e ) 0 T F(]M ] MegaBACE Analyzer fif

B AT SERL T RS R PR

11



FIPCRVAFVE Y SCALT 3 FL WA FE -5 :FA' EtBr (0.25 pg/ml)
v 1. 8%4}4&’132‘?—7?” Bl 2 GE TN TV AR, B 1.5 ml
T Fh A 1_17’?%‘”“[ (Gel extraction kit » Viogene) o F3EY[I :
91 GEX buffer (500 pl/50 ~ 300 mg TEfL) Hf /4 60°C Hiizi’g}%g' H110
v RBRITAT  FURIAREZA0 20D FEE) > 1) 14,000 rpm #2
] g e R EECTN Vﬁz’ﬁﬁ‘ » 1™ 500 pl wash I buffer *?ﬁf[l ;
I'1' 14,000 rpm E=< 1 558 o B EEw ™ % [/YJ&FE‘ 700 pl wash 11
buffer» F|I'] 14,000 rpm &= 1 57 &  FHHESE ﬂéﬁfjiﬁz‘ﬁg‘ > 1700
ul iV 70%F =71 14,000 rpm #5< 1 578 » 88 FIHES = Fpuk
BT 1] 14,000 rpm B 15386 ATEFS S Pl 15 ml EES
U730 pl {19 ddH,0 » K33 T 10-30 534K F1] 14,000 rpm #E
o 1 oye s JISRYaa [Fpu T [Be @IV 2 pl 3 [~ py DNA > I'] 1.8%

PR BILE S I
=+ j%f,’if’f,;%\ (Ligation)

- 5l }%Fﬁ,’@%w » 2V 0.5 pl (50 ng) pGEM-T Easy #f
(Promega) >[I * & FX4A7 [*fY DNA A F~0.5 ul (3U) T4 DNA ligase
k0.5 ul 10X buffer (300 mM Tris-HCI pH7.8 — 100 mM MgCl, — 100

mM DTT — 10 mM ATP) > LEJF’—\[ —JmPF['JF" 16C =] [ﬁlﬁﬂ“& ) fﬁﬁﬁﬁf[ll‘:
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ﬁ%laﬁﬁ'aﬁ%F[ﬁﬁfﬁﬂﬁIﬁ[ﬂH” | 70°C ("] 10 754 » 351 T4 DNA

ligase {EH'] » f?ﬁﬁfﬁiﬂ‘ If o

= BEERFEANS (competent cell) &

F 75 MR TR TOP-10F (Invitrogen) — [l A% ] 1 ml AlRE e

(15 pg/ml) IV Luria Bertani ({7 LB) iﬂ‘ﬁ%‘]rﬁf[l (1% tryptone — 1%
NaCl - 0.5% yeast extract) > %~ 37°C ~ 250 rpm %ﬁﬂﬁ&%%n& 7
100 ml LB Eﬁ%ﬁzf quﬂ%f”ﬁ% 3~4] Eﬁ (ODgpp=0.5 ~ 0.6) ° f‘F[ij/\UJ‘
10 554 > 1] 4°C 23,000 rpm BE L 5 5T SRR E o 0 TR
Flp™ 20 mljgl{’—]y?m& 0.1 M CaCl, I' | ENFAFHw © UJ‘?F 10 5588 >
I'J4°C ~ 3,000 rpm F|EE= 5 55 @ o = Hgk o gt 2.5 ml

F‘ 16%T 1Y 0.1 M CaCl, » SEHAHET JRZ A > A[5055 i H [ i
TS (AP o 5THERY-E) A7 100 pl s T St 1x107 s ug

pGEM4 DNA I'] £ H[Jp’ PFI')[;{\JOOC (AR ﬁFJEIJ .

T~ SFTRIEVEET{ER [(transformation)

}H W5 7-70°C 17 805 (= A 1a (competent cells) fF['JE"UJ‘ -

T T 100 pl [OREHBE TSl el ss e G L E TR

13



DNA - ji F”,fi—iﬂ.&f;['tﬂ]} 30 i T 42°C HFHIL*“M% 45
Fp o fg["{]}'f 2 53 900 pl LB iﬁﬁ%iﬁz » K5 37C Hliﬁﬁ% 40 5554
21 ) Eﬁ o F|[1 100 pl 5-bromo-4-chloro-3-indolyl-B-D-galactoside
(X-Gal -+ 20 mg/ml in dimethylformamide) * 100 ul
isopropylthio-B-D-galactoside (IPTG > 200 mg/ml) > ﬁif’—\ﬁfﬂ = féé?‘[PB?V
200 ul%%ﬂ%ﬁ 50 pl/ml Eﬁ@ﬁs (ampicillin) ./ LB i‘ﬁ%ﬁlﬂl » Iy
P OIS I FES S B2 16~ 18 T -

Je~ P (plasmid) DNA /| BIZf

PG PSR (B2 & J PV - AT R i L
F VERERLFI A IR O 5 ) SRV 1 ml BRI 1.5 ml
BELATT ] 4 37°C + 250 rpm %ﬁ%% 6~8 |Gk > '] 14,000
tpm BE 15T - [RI Tk - PRI T e JVET LY
DNA o E 43k g™ 70 pl solution I (50 mM glucose — 25 mM
Tris-HC1 pH8.0 — 10 mM EDTA pHS8.0) » B3| | K7 prfle 5 7 9p
140 pl %ﬁimﬁgf [ solution IT (0.2 N NaOH — 1% SDS) » i f s B fuise
FVRle] Vi > Ut 105 pl solution 11T (3M potassium acetate) > F |
i Y BIES S R R ) 14,000 rpm B 5 03 AR FLE 1€
RS PRI o = iR > 1) T0%iF R 2 ZERAVERAT - Blifizix
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i 30 ul B {110 pg/ml RNase Y ddH,O Hyr¥Ear 1> 37°C J‘(ﬁ b
10 554 ”WFJZE@”F’*EJR TV 2 plES 0.7% BRI T - O
LIE Jﬁ:ff‘ DNAHgﬂjﬁﬁg‘lﬁ ) - T [ﬁ{ﬁf”ﬁf% ;[353 t[i’,—é‘x HES L

4 ~  DNA 8~ (sequencing)

PUE 'r’?‘}TJJEFf—? * DNA H; FQEK@’T?E%{‘? 3- (MegaBACE 500 >
Amersham Biosciences Ltd.) (s F’}ﬁﬁfw* S [ AR )
VI R 2 A PR R F\,‘Et’“" Genotyping 7 M

512 0T T SCALT S gt
- v TBPRINEGHERCETRY RS

A T CAG PRV !V~ 1 TBP cDNA M Bl 2 REHT e
B PR )5 36 i CAG ETHEYV T TBP cDNA > I it
A £ E) 109 i CAG LT Bl TBP eDNA ¢ F[JR R E T Ay

21578 [ﬂ?ﬁé] i+ pcp2/L7 promoter ™ JF > 77t ¢cDNA M - SV40

15



poly-A AR (Ifl~ )t SRR KRS8 pGEM-T F1
~ % TBP cDNA '] Notl =7 » 57 | '“‘FA' ~ B1TBP cDNA V5 &> pep2/L7
promoter == SV40 poly-A ?&Llfﬁ%ﬁ?ﬁ? pCEV ¥7ii > pCEV TG
HR e 2 PO H e R B iR [~ 5 * % TBP cDNA M F&
Z[FIES ] Notl = %[Jq’ [“i=) pCEV EPHA ng%f’;}%’ﬁ’:’ﬁ% R ET
Foi [l AP RIEUY, (=5 ] (Transformation) §81 * §HU55 (= 3F @ (Competent
cell) ['f» FRE— TS T EVRD T BIR IV > 20U
*jj}%ﬁ@’r’gﬂ AT » 3 VRIS [ P o f S50 T
?airg;: FEFEE R iV )= CAG Ei M [l it L (!
T )

Z - WHKEIDNA U B

ﬁi[ﬁiﬁfﬂ?ﬁ?w prese ’FTBF LV ER @T?E'%[Té% JE"HF sy 1
ml"ﬁ%j&ﬂl » 37°C ~ 250 rpm E{*ﬁ%§2 45 Rl 7™ 65 ml FIEFFJ
@iﬂﬁ?ﬁ%{fﬁ 1@%1‘%% 20 /| Eij’ V% F["| Viogene Ultrapure Plasmid
Midiprep System (Midiprep-V100) %/~ ’?’T?E‘,I DNA fuA &I |TF K i
(™ o L LK) 65 ml PURANRIS ST HER Rl 50 ml pUE) EES LA

I'} 8,000 rpm #ES 5 558 > 2= HE RS Y (i Y[t 2 ml Y buffer VPI

PRI PR R B S Tt 4 ml
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[ buffer VP2 > JEIA I IEEE < Jv gl %> 190 4 ml fiv buffer VP3 >
S A TR AR HER ] 5 ST o I FH] 12,000 rpm EE
20 7 &H  EE Eﬁ}[ﬁ’ Midiprep-V100 column ‘Fﬁ[’ﬁ? 50 ml FrivEE S ﬁﬁ[l s
Ypt 5 ml Y buffer VP4 > 35ET Y fEE'J%iﬁi&ﬁﬁﬁﬁ o U it L N
'Q}H i EE - iy BTk Midiprep-V100 column (155 ET ][5 ]
mﬁﬁl&ﬂ F= e VG > F1I] 12 ml fi buffer VPS5 i%‘]ﬁ'a?{?ﬁ > o

FIIR TR TR R AR i EA e ik o o] =2 = fl - [ifr
AUBECFT 1S ml Y buffer VPG HIMIE L BIAEEE TR
DNA J{RELT > JIH 3 BV DNA POl » £ 3.75 ml [OpIT|
@iﬂﬂlﬁ@iﬂﬁ % > I'} 12,000 rpm EE= 10 53 &# > A7 Z[F 1111V DNA
s o IR ik 1 400 ul 9 ddHLO T DNA » 217 20 pl
fY5MNaCl & 2~3 fﬁ?%*?ﬁj/ 100%7 145 > ﬁiﬁ P HEFZ 2 1.5 ml % El
BB 1) 14,000 rpm EES 10 55641 |{TEETES DNA > FI1J 70%i
RETRERAT - FUZ R DNA JASS 400 pl 19 ddH,O F1> 1'f ODsgo 4

I DNA Y% - 5[] 5 U3 DNA [i9 &1 2 -

Ll

B 5F DNA A FS (injection fragment) V¥
SIS TBP ST 5t Sphl % BamHI il

17



IFERZ 0 R B R~ TBP FLINZE SVAO poly-A i F=
d (T ) o J}U@ TEEPEYI™ 23V 10 pg VETEY DNA - %
AP 100 pl E’J%,'u@ T O 3TCA I I > V4 pliE

0.8% ¢ 7 BRI T 1T » et~ ek = (=
AR SRR =N

I Tk = DNA M Sl = R SRR PIGREERAY =
PR & RV AS 4T 51 (pronuclear microinjection) » FUR T BRI A%
VPRGN (IR - ) ZRRTRgIS B R S s
FVB EJE%;‘“?F?}?I%JH&“E%’J‘Jﬁﬁ’ii_lﬂéﬁ}ﬁﬁ“%ﬁ‘ PMSG (S TU/E) > fiy =~

(48 /| [ ) EF i HOG (5 TU/ES ) "= 5 » 0 S gy ™ P
B FVB & & e o SRR FF IV SRS D O
S0 - IR = ESEY ICR 2R ICR YRS S L - (=

B[R B (VR4 (pseudopregnant foster mothers) 1/ F| o 1% (S B fig=
FH R T A Y EISEEE (plug) FpEL 0 N fEE LRSI R
710 500~11 3 00 VI FVB = BTE - SVl it M2 it
PRERERELH I EERISARIRIE I e JIv e gl gl i
(hyaluranidase) . M2 Jflfiti 2 AL pl Sk I S BEhe oIt b il
AW (cumulous cell) A% TR BT M2 Jkfiibh 250 1
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B | o BT SRS G SORRREG N A = IR S g S B P DNA
TR B 1 ng/pl > TR SRR 5 A O R DNA A PR B
FRYIE S f‘%’éd/ﬁfﬁﬁ’:ﬁ—‘ff"‘* Ml6f&’ﬁﬂ4ﬁ§£i fl Hffﬁ rﬂ\ljﬁfﬁﬁ REJEE
vt PFE%E’ Flptsl ICR MELE fqﬁfﬁ’ﬁ’f‘ﬁ * = % (implantation) » K
STV AR fl[ JEET) AESES (20 & E
Vo N P Bl S TS IS T B RN E AR -

Toe HLPEH T B BLNEL T

73|l pep2/L7 promoter ' & * K TBP c¢cDNA -3 Fﬁ%drdh
(37 ) SOy 1 FAL AT DNA [l 151 5L
CPERNA EZ A TV 05 AOTpu P EE ST S S ELNET DNA
JU s A 27 200 pl tail solution (50 mM EDTA , 1% SDS 50 mM
Tris-HCI PH8.0 , 100 mM NaCl , 0.35 mg/ml proteinase K) 7 tail
solution F[I}{ij"é:'g'@jﬁ » KT 65°C [EH] 4~5 'J‘E\JJ: %o gt 80 ul 5 M
potassium acetate %‘Jr sty » = 4 Cf;*f‘Fl' 1] EJJ: ] 12,000 rpm HE o
30 534 > IV R (200 ul) Y[ 500 pl ATRERTH L DNA >[R[
Elfr E'Fh (glass microtube) fEFEE DNA iﬁinﬁ?’\ “EIFII I} 70%q
=Rl naﬁ AEVECZ o FI Rl E YUK DNA ig“ Sk nwﬁ—.& v

DNA F{[F| b3 S 3 A TR~ s (PCR) =" Hafh /| B
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SLPT ] L Y E (BT R TBP L ¢
o~ FHEURE AT (Southern blot analysis)

7| EERLNAE DNA I') EcoRV mﬁfuﬁfﬁ.?mzﬁe{u@ M 1) 0.8%
VB ) BEDNA H B o 18 TBP L E CAG = fJ f) PRpi -
IS Hinlr i B 517 bp M FE [EELRED (probe) » IR [ LR A [

St RS DR RS [o-"PIACTP - (R 2 ey = 5

CIRIP) -

- §EVE Bl PP EIBEEl (Transgene copy number quantitation)

1id
]

B T B AEGE L YRR B (copy number) )3

- \

AL e (POR) S LA > B LA (genome) 114

Ti:S

=

3x10° bp DNA > 55 frj[Hﬁﬁ”“ Tl E‘Evﬁﬁ%‘ﬁyﬁﬁlﬁﬂ SRS

PCR L&l > S8y

mass of transgene DNA N bp transgene DNA

50 ng genomic DNA 3x10” bp genomic DNA

{1075 75 PCR S il 2 | BLEYAT DNA £5 100 ng » [ L RiEgE | B
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SFIEE fi=7 (hemizygous) » PUF= (11 50 ng YEHLIERIE ST
BT N A {GEEL N DNA VR, l;fﬁ ] 36 {WEIFET-3) ~ %1 TBP
LRI F o BGALPA PR T 2158 bp o (I AT E - 2
PSR PSETRIRS 50 ng JLPYRT DNA [l1£7%) 3.6x107 pg VL
DNA - [t ey 109 {1 H-5]] = 5 TBP I UTHIE AL P PR 1
2377 bp > HIXTFIE 50 ng KA DNA 17 ¥ ) 3.9x107 pg V fHFEEL K
DNA > (APEEPIE] 12 10 ~ 50 S GEEL PN 7 ) 2/ H5TSLES DNA
Bl T B PNESE RS VIR (B SRR VR S BT FVB
T ERL A DNAGRLE - (R ERIE LI (g0 TV BLPNISRE
TR PAE DNA SRRl R VAR TR 2 7 3R 1 T holse ™ s
(PCR) » Fffli [ g [ S LR (32 ) o

JVPCR B P& S P BRI ) A 0 20D PCR #1756
EOAREE AR, » LRI o B PR ) b IR PR

"~ FVB'J @e’iﬁ” S  RNA # 3V (RNA extraction)

AP B - TV VIS RS - STl T Trizol (Sigma)
CPAEp™ 700 ul, «a}up‘* 1,000 ul)- (A5-I'] 18G = 25G 1 i
[ 5 5 = P T A, ur;t@p@fgs ST e ST B

(chloroform) (| ﬁ'F:[’J[I“ 140 pl, ﬁ’\ﬁ%’({l * 200 pl) ifif/\ﬁ:i S AR
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I3 53 o B 4T 14,000 rpm B 15 ST 0 I R 7
* iy eppendorf F[1 > Ut 0.5 ml B[V (isopropanol) 14 L:Jiﬁif’—] ’
‘%%QWC@%Q1ﬂ$1foﬂ4tifﬂkmmmm§?*wﬁﬁi’?
= 7 > it 1 ml 70%{RETE DR RS (pellet) » I'] 14,000 rpm &

o 1 oTE e AR Rk IR Bz e St DEPC A (/PR
S0 ul, NI 70 ul) > B RNA o i)' 554 % % FHH ODae

[Pk 3 7

Jes SISRR AR~ T (RT-PCR)

/L-{‘fj’ B/ RNA » f‘llTV 500 ng #|]*'| SuperScript III First-strand
Synthesis System (Invitrogen) 3% i~ ' il #& K F' =R A=
(RT-PCR) > 7 10 pl [l9 & 1% 500 ng RNA ~ 10 mM dNTP 1 pl ~
oligo (dT) primer 1 pl > £]#] DEPC-H,O = 10 ul - 7 65C ™~/ S5
SyEEEE B L STl By Fpupt 2 ul 10X RT buffer 4 pl 25 mM [
MgCl, ~2 ul 0.1 M DTT ~ 1 ul RNase OUT ¥ 1 ul SuperScript I (. 10
ul) ifir/\[i‘i—iw e 50°C ™~ jE 50 7}%"‘?] = 85°C5 si##iz » It RNase H
1 ul 7 37°C 7%3@%;{[1*9’;:%\”5}6; RNA > V&2V El cDNA W o[ %]
[=PCR & T[] RNA FHH 7 o PCR Bl ™ [ 5 [ 22 R 7 [l 2

—~ > '] mouse B-actin [E£%, PCR VPLTFH“” G (R ) e
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4~ A 1R VIR HEWAE ST (Western blot analysis)

) A TBP IR B 5T
o FIVAESEE | (total protein) : SRS T B! RIPA buffer » #7yF _-
AT TSRS (polytron) PUEE ST » ) 4°CT) 1,200 rpm #2515
s3> VN R AlSURY AR T Y 2V o ) Bl sample
buffer > J1-[14 F‘ 5 574 JIHE-80°C (W - Al Bio-Rad protein assay kit
B > TSR protein 5477 SDSR[ [T (SDS-PAGE) 5)
Pl 12% KT Pl PR T BERrf 17T 2 EE {5 [ A et (NC
membrane) '] anti-TBP antibody (N-12; Santa Cruz) 7J T’?J\ﬁ'F'E‘” g
A R 5 2 TBP FLP Y S TRV PRSI 1
500 > [ﬂ Eﬁ ffli"'] Can Get Signal (Toyobo) 77 rﬁlﬁﬁf% ﬁﬁu’ﬁﬂ VH
T o =t Ellif"ﬁﬂ’ﬂifﬁﬁ‘ (N-12) #%## TBP I/ N ’lm » PR AR RS ] B
TBP ==~ 551 TBP {1 Ly 1 PRI [l AR L PR
R~ 3 TBP == [ B | % 1% TBP » i%ﬁ']f&ﬁﬂ‘%%wm? (ESESN) IS
fEFE, 1 TBP AR EL 20 F|5 ]~ 31 SK-N-SH Atk VA ad Jups (cell
lysate) fiEL LAl > PITHT] actin (Chemicon) [&El i 1ETEC i
loading ﬂﬁkﬂ“”
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- WEREPITE

FUERGIT] FVB i T B FLPYIE T B RSO SRl
ﬁ%ﬂ@%ﬁﬁ*ﬂ%@F%ﬁ@ﬂ%ﬁﬁﬁ%ﬁyaﬁ¢gﬁp@

RS R o BRI | S AR B
t RIS EP D] TR R A B (IVC, GEEE| 4

PIR[FA G LS D) E 05 B8 - G Eaal Ry it kLR aR > 8K
o PP IR 12 (L 12 T BRI 24 B IR
i SRR 21-24°C R AR 45~70% > R [ A
0 IR R+ e SRS P I - R

R R R ¢ T A SR IS Y A

RIS 20 A B L R P -
4 = ~ SEWEIEE (Behavioral experiments)

S| B T FVB | B i S - ATELNE )
ATV IR E (SRR = ] O IR BL PN P B S S RIS -
RO E 5T ERF 1R IEIEY 5 5% (locomotor activity monitoring) ~ HrEljgt
] (rota-rod) FTJ I (grip strengthen) = 7 HrER 11
IR
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(1) Fragpseed = Ly (] (Locomotor activity monitoring)

A= RS R p i A B ELYNF[E A AR TSRS
FT Ry [ERy R RV IR FLAE . BRI IR )
ELi? 42 cm x 42 em x 36 em & VS AT Eﬁi?‘[ FlR > Sz sl
AT AR L BRI 2 SRR [l 1A AT Y
<2 %E{*J‘[ﬁﬁ/ o #5F'1 Etho Visionvideo tracking system %[TP (Etho
Vision : Noldus, NED) » I'| & F{paktib = = Q\El%@ﬁf{*dﬂlzb\%#ﬂi{fﬁﬁj
R SRR R IO EORET - A B T R
o o R PR L BT BT RSB (distance of
horizontal movement) - #f ke[ 1> & 5 ST EARFEE - W H BT FEAEHES
ﬁﬁ@ﬁl%ls Sy o
(2) bR (Rota-rod test)

Rota-rod = fol ffli = [FOIEE [ BT fiﬁe‘aﬁﬁlﬁﬁjfhﬁﬁﬁv%[i A
A - A 30 255 A 1R » B85 ROTOROD
Series 8, Model 755 (IITC Life Science)of'l ALHH 15 EFE E[FVB /|

BRI g B B FVB TRV TR () R
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HIRRIEFF OIS A ff | B il Wi 1 gy B BR300 F) (5

E ) INAE Jpl%l;‘z R 2 rpm V= 20 rpm > 300 7L b e
20 rpm > AT 600 7 (10 5TE) - BRI F1 RS R
SE =] BRI AV ] R LE S BB T EE
e e P FE 1L e S I U =0 LA U o WAL
A S SRR RN RS L R SYDE R
et ] B rota-rod V% B AR < SRR T IR SL ALY SRR | B
=2 ERL P ) LY B 7 rota-rod RS - &IV ST B IBEE
BrAEs I A -

(3) ) HIFEE (grip strengthen test)

TR SRR ERE SR ARl BT E Y
PR BRI P UINE AR s PRV P B T R e o B
| AR BT e A O FE B e EiRE R RR S Do R

PP B 1 5T o

4 2~ BVBREFS M2 (Immunohistochemistry) 737

| BT PR S = F\[ V> avertin 15 ’ﬁmp&{i o fgj ’f’ﬁﬁi i 9]
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R R R TCHIIR R TR - F ] g 3 E T H s B = B e

1 SRR TR IR Y gy a0 ) R SR
AAEE] 0.9%F E ARV SHAM e AR P g e (M
GG T K 0.9% 4 AR T S (YEReY
T oo TR PR ) e B TRGR 2 EARR
F# ™ 4%]f~ paraformaldehyde 3%;3@*;@&,1@_@3; (OIS = » PO
W LRI R S IREREGR) o BTSRRIV R A
4%[1%s paraformaldehyde ikt i E [l TR R AR A2 10%
ﬁ%ﬁ?ﬁfﬁifilﬁ?ﬁfﬁf LTI - B EHRE] 20% B PR L 2 T -
S [R5 S0%BBA [ I < S ST B R
MR 2L F ] OCT AR R A iy o 1] 30
wm (R STV T BSGEST L (sagittal) [T ST RS
A 2 7 Nissl stain - OB 12 Purkine cell “HFIV 17 > b~

ﬁ‘ DIEIRE 24 TR SERE - H PR

SUR FIALT ] PBS RS T FLRTA IR 3%019 H,0, 30 538
FII') PBS &k~ v f%éfﬁ[‘jﬂ‘p [ ¥ (2% normal goat serum in PBS)
1?‘,?@%@%% 2 ’J‘E\JJ‘ » F]1* Blocking solution ™ (ﬁJE\JJ“UD R }“Ts’zﬁu'%‘g‘

(7 i © ff calbindin FIFFFAE 1:1000 » TBP (N-12) 1 £ 1000 » 1C2
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JTERSAR 1 2 1000) 1S 4CHER - 53 = > I PBS Ji7k= & 0SB
= iﬁﬁﬁu’ﬁé}iﬁéﬁ[l * linking solution (6 jffy/well) » I'] PBS jF7k = & i Ui
* labeling solution (6 Jfj/well) - L““*Eﬁ Tk ﬁu’ﬁﬂﬂl N |T¢'§z}§§ =
streptavidin 1| peroxidase [[| ¥ 42 7% biotin - '] H 0 W
diaminobenzidine (DAB) ==t [~ & [=H [ U H [4 IR o Boerim 1=

A EIRENA o L ST (R IR TR

(50% ~ 70% ~ 95% ~ 99.9% ~ 99. 9%“ 35k PF[ (T PR s 1
STERI I A P R TR R o T R E S

- P4~ SR (Statistical analysis)

I:)’TEJ FLE RN Bl T ] MeantS.E. M. %7 » 7 I'[ student’s t-test

i%l’.:f‘;»\ja;;[.j}ﬁ y J; p<0.05 ’E ?JEEI_AJ;\?EFTI‘ - [/EIT% _E:l o
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PR

Flﬁ? [Fl 5= SCAL7 TBP HL[HN CAG E1HE] 3 [EEY

Rl

F G TBP LN CAG Ert T L PRI Ao - FI =Ty
L IREERT 440 O IRGTAT » SR IR RO R
1410 FRGEEEOTAT > S E] 29 RERERRIRUE ~ 264 B {12 A0
L~ 274 r’jﬂﬁ};'—gﬁlﬁ#;@ﬁ [ 138 8T PR RAH o g e
Ifﬁ" © PRI TR A [ R U] TBP SN CAG ErHIEr
O3 T S B BT AT S R TBP FLEY CAG FiH
HEE ) 36 (R ETHIT-g e EL b L (R SLPIAES R (4546
46 ~ 46 [WEIHI) = 1 PD RUH (46 ~ 46 [WETHD) =1 Ll Ao
fbELEN (P4 > L1 F281 ~ F297 53 JJ[IE% FO1 V"¢ > H889 ~ H890
PR S - PR D 708 LD A ST AT R CAGICAA

FRIIR ) WA B (A5 -

= ~ SCAL7 TBP HL i | Bl gt
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PIR AR s L BV LSBT > FIFTHE] 7 8
TJESE ~ K TBP (WTBP) LN RURFE L PJEESE [ & (Founder) > El
[17)7%) 36 fiif CAG F1 5[ hTBP EALNY | Bk E) 18 301 35
HE 109 i CAG Fita ™| hTBP ALY [ EAFT ) 6 & - Aribhss
IES 16 ~ 20 ~ 43 ~ 54~ 697 71 ([l ) o pl iy Mgk o5 i i
o FEF =7 & Founder *| EARLINA DNA (1> #]7'] » 41 TBP {il
’ﬁﬁﬁiﬁﬂ;‘ff‘éf TR RGN L B4R 20 1 gL L PR
RS PRI T — o REESE Y H0E hTBP109Q Fio-+ & FL R
TEAH D ARBEEE 1624371 = & ] BLVEFESLNFEE B (copy number)
PR o I PR 435 T1 RS T R LR (T
=) o RNGE | BLY g B G o AR BT B ETEpY
AN JEL o 7= € Founder /[ BIHEIE & 5R= 0 > I HF DR
RPGHE= R e FIHEHHE] 7 1% (mouse line) FLNIES | B4tk -
SIS Founder I SR €10 F€] 36 it CAG Fi I3]0 $LA
fUSEARD | hTBP36Q line-35 A 1 H1) 109 fif CAG g1 HI™ [V BLp
SRR E 6 B 0 SR hTBP109Q line-16 » 20 » -43 » -54 > -69 » -71

EX
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{11 Southern blot i =11 JEEAF L $5F IR AT £ 0 RUR
JEHEEGE ] BB PV AL NECRD > 25 TR A PR e
S EERIREER (T ) RRERT BT 1 BUPIREAREY | BgL PAE
DNA F[I’;I’?ﬁ*fj VIR NI ¢ line-35 T?J”E | 1 {l# copy - line-16
HiE)'S fif copyline-20 | 1 flif copy- line-43 %}%| 21 fif copy line-54
HiE) 11 {i# copy » line-69 Fii#| 8 fif copy > line-71 F;#| 18 flif copy (%

) ﬁ@?ﬁﬁﬁﬁ'%ﬁ'ﬁﬁ'?ﬁ* Southern blot lf*ﬁgﬁlfﬂﬁ

IR F L= PO H R SR N ] BT i R T
AR (A ) T HTBP36Q Y F 4" [ A EIHLEY | ot
fF1Es 53.8% » hTBP109Q jﬁﬂ[’}ﬁ'ﬂ[] line-71 f~ 74.5%@@“ > line-16 £}
51.3% > line-43 £% 45.7% > line-20 £} 41.9% » E gRpHRE{T1I57 10%
PP o s P L B B S PR FL AL
EREaE S5y —fE'HJ Bl 7 BYEESR I [RAY line-54 = line-69

i3 SRRy EE R IR T 48.79%0% 52.2% ()
= ~ hTBP L R Py | BRI 25

(1)RNA V&l
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FIIH] RT-PCR 737 * %7 TBP e Rl [N BL PG | B

Ot > FIFH 3P 84 hTBP36Q line-35 » hTBP109Q line-16 -
line-20 ~ line-43 ~ line-71 35 F o [ [ 352F > 7 hTBP36Q [l >
hTBP §E5E £l PN | ﬁ”FEf"“\ﬁ”F?,%p B2 RNA Ul 5 ) ’TF, NES!
E%H*%REJ , 7+ hTBP109Q ‘ﬁ (7} > hTBP fEGEEL PN -] ﬁ”FE‘”ﬁ‘\ﬁ”F?,”J
ﬁﬂ“éj RNA I PEFE B9 4 1% B-actin (mB-actin) % 1% 58
o line-16 ~ -43 ~ 71 7= FRIETEPEY JFAEL 5T IRF T RNA A
B EF 1 RNA AR ) 6] line-20 VA FLRLIFEEL N RNA

fjﬁkqgmlgfj?‘zﬁg FJJE" |- ﬁ'F:[HIﬁ UERE ugﬂl

(2) Sf 1ET L R

FURi o3 I3 20 P A= s e VBT 225511 TBP (N-12)
P actin (Chemicon) FIFRIFLE = Western blot 737> TBP (N-12)
BB RIS ()~ 20 ) L TBP» PR ]| Pty 5L A
& hTBP ] B9 | 4 % TBP (mTBP) [ A o JF045 ) 75 i 5
> hTBP109Q #3f5 » 7 line-54 % line-69 FL<lijfi | BLif Ve
Jﬁ}lﬁ”ﬁw—iﬁ ] IEU@TH“" 109Q hTBP 4k » £ [[1< '] line-54 1/ 4

SR 5 SR T R S PRV SR AR B T IR - Al
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it ] AP 2 1% TBP % actin 5 N i’ 12K » #5¢ hTBP [/ protein %!

Al A (D -

PY ~ ﬁl RLL:L 7FE" A= NARRRY ] ?EU

(1) clasping i~ £ il

T RS RIS S hTBP109Q line-16 I') % hTBP109Q
line-54 FLPNIEGE | AL clasping S50 (i — ) > 7 line-16
[1 > ] Bk clasping SRR 5T 40 5 (% 10 [ 7)) - [y line-54 V]
BRI~ 6 [ ] = T (803 2] clasping [R5 5L » SRyn A= Al V2
FLPNIESE FVB ) B B TG o RN R HD B

qEyE ] B Sy ﬁﬁ@iﬁﬁiﬂﬁ} (Mangiarini et al., 1996) °

(2) Locomotor ¢

BRI RO TR LR PR MR B s
i~ locomotor JH[|FE% > = hTBP109Q line-69 %f 73 0 7] 7F’Tff|J I:IL M ;[/ﬁi
(S gE 5 ] EL o (Transgenic mice, Tg) =% ZEEL [Nl 5H | EL

(Non-transgenic mice, NT) #ihifAl 82! » = {fil /] 17| B v R Ea 2R
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(distance moved) EHJFFH % (rearing) [nff Dy EE 2 e LR (H‘%ﬂ'
42 )

(3) Rota-rod /7 ERJJZE

Rota-rod = fol fi' *' [ fr ] BV 2 r;?’:ﬁ‘"ﬁ'ﬁﬁ&r%ﬁ EE E‘F]']L'
SR BLEEAEE E| 4 A% > STHIES hTBP36Q line-35 » hTBP109Q
line-16 ~ line-54 '] ¥ line-69 » Z§ 53 H[J,[\HﬁJ F[H bV RLPREE | B

(Tg) Z2EHLENEF T T (NT) 507 5347 -

 CAG ErH -3 ot 1 ﬁ AR hTBP36Q line-35 iy » 45t
=I5y 2 [ E > 9 [ EIEE 10 W F] P Eoidr (NT:n=S5, Tgin=9)
RPN i H1 > P4 line-35 1 BLPNGH | B[l el V2R P
T Tk > AR H R ORI E 2 B 0 U T B
PR (R =) e

7 CAG E1HI (I 3 i hTBP109Q A1 » SRR R 1%
Z| clasping Y} EE140 line-16 35 77 #7 (NT: n=10, Tg: n=10) > H

RERAY S~ 67~ 14~ 15~ 17 W 18 i F ] V554 » 5l SRS 75
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P el 2= g ') o line-16 VB PR - B2 ERL PR | B
AR R E Y (A P -

e ELEI@T%EFHRE%‘FE/ line-54 == line-69 [Mf% » 1932 Rota-rod /=
EUIRIRES A LT line-69 157 » -2 It £l S BIERLIVIGH T B (T,
n=11) Z=ZERLNEGE ] L (NT, n=12) B ALy RRg 0 = B
T AP 3 4 S F NP RIS S S R SRS N
A line-69 FLN{EIGE /[ LY AIUF | e gatpr o= BhASREE 1 2R

HyEn (ﬁ%\lﬂ [T line-54 ?[71 V19 E 1B (NT: n=9, Tg:
n=10) JEZSWFES - FIF=18mY 6 {bF |1 [ BT i@ 1= o]
R RSP R P R T B T R
Y= S ST AR A B ([

F=9t > A RERh SEEE R T ERE SR VIR - RN
ikl hTBP36Q FY hTBP109Q S P | B - HfIE s a5
ST OS A S 2 RASE - = P -  RL PR T B R
T B R RS O (S A = A P T e

(4) Grip strengthen JH[Z
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&2 hTBP36Q line-35% hTBP109Q line-16 . *] 455 IR
HPTPAZR 7 line-35 FIEIH K 4 [ 5122 6 (| ] BRI -
line-16 #fi55 P RS = Sl ST RIES 2~ 922 10 AP B ¥4
AR > S line-35 Y line-16 - f?}»*éﬁ@;fggiwg% | B R
P R Rt ([ S A )

B B AR SR S

PSR LA 55 A hTBP L PJfE [ B ’TF 7 Purkinje cell <4t
7 > S ERRIRS I B A o IO 4 hTBP109Q
line-69 == line-54 3£/ 53 #7 » Tt Nissl stain [ 15875 » 15 fdl F] AV BN
PR T BT AR 290 F5 7 2] Purkinge cell U 7y AR [ g5l
FVB | EL% hTBP36Q line-35 VLI /| Bt #5971 1E 2EH 4
Purkinje cell layer » Zf=- line-69 == line-54 1/ Bl PHNislGE | ELF /| ’TF?[
Purkinje cell & PR 4ptl S ge (IR ) o & BT TG
Purkinje cell F_TJP ’[‘iﬁﬁu’ﬁ% calbindin & (= BVBA- AR I =IH 11+ 5
3> line-69 FL[NIEGE /| By 'J@EHIE{’%{“@HW Purkinje cell Byl ]
%1'p%° FVB F9 hTBP36Q line-35 L [NHHGH | B i pl1 Arig 2
Purkinje cell (ﬁ%ﬁ'ﬂ ~ a>brc)e PIVIEFMAH] TBP (N-12) Hiuii &

A B Y I T R TBP R AR
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hTBP109Q line-69 FLP<utsii | B[ il 1R 1 TBP # J3 Jif 7%=
FVB I'| > hTBP36Q line-35 L (Wl | A [ i T I0] - 254 [HIRE
B 2L ALY TBP ([ -~ do e £) o FIFEE line-69
'J‘E%ﬁ%‘lﬂlii_ﬁf | poly-Q #EiET ) TBP H#EAH » 25 (=] poly-Q PHNT i
gl@ng; [ 1C2 225 VBRI RS » 1 FVB /] EL% hTBP36Q
line-35 L P | LT R 29 ENCR TR B ST
hTBP109Q line-69 FL PNl b I i1 > o BV e 197 T 1
FRE I (R = g - b i) 22 580 TBP (N-12) ffiffieen v
EE SR -

B o Purkinge cell il f o 4pl [ RIRT =5 P2 R [0 = 1 6
TR IS RED hTBP109Q line-69 % line-54 FL Rl | Bt -
A= ez by 6 {ff B N P EGTHIIRES | %“Fl}%“”qﬁ& YR 2T P
o AN FIEES 7 line-69 % line-54 FL PRI | L1 =4 11 -
calbindin T}Uﬁﬁ'i,{“c | B2 2] Purkinje cell Zow 7SR FVB /] BEAYREC
FPEELA > IO TRESERCR > =R o R R R
B BT 1 Purkinge cell “IPRTSHE ([ ™ a>boe)e bl
HEIES ] TBP (N-12) 2% 5 Bee i o 7 line-69 = line-54 $L
PHBESE B T T SR Purkinge cell Fv’rﬁf iy e I O L E |

RN > S SR IR BB O » 4R
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SRR TR FVB - BT T RS e T @ R (I
4 drerf)e

BY T HE T Purkinje cell HEfUER - 25 M- W2V 3 ] FVB
T EEE line-69 FL PNIEHE | B AT RS T R vR e T A o
calbindin G 15255 > Purkinje cell 7R gkl #5<
thf'%‘ﬁ (' Jv a> d) > & TBP (N-12)7fieciadil 1+ i =

o G AP P[RSR PR 6 f ] FL PR
B Gl > it e S Th R IR e < A T B R A %
(I Te b e) e I 1C2 BUFRIRLE = 37085 - Al 4 R i !
CONN rfl FREVIEE o (f line-69 HLPNIEGH [ Bt =05 [ e
& FVB (PEEA RS (I Te o0 £ =2 15 WA A0 T B
RS R EAL-TT (NI
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- ~ TBP 3N CAG EiH-[a 71 - BREEFNY S5 167

At CIEE D FITpr=n e " gl TBP FLENT 7 ] 36
i CAG = A5 PRpi -l VB Tl (7 50%1) 1) > =2 Reid
S VR AR R IR G DAY 38 [HETHL VR (Reid etal,
2003) » Rubinsztein = oy HxL Y RS A Jﬁﬁ LAY 35
(W ETHT * 5t (Rubinsztein et al., 1996; Reid et al., 2003) Ff1E! o flii* %
PR FRE s 507 T SRR 1 e ey~ RS (A
L PP Rl S FERIERRY CAG = A% Pep B W Ry iz > ]

FIJH;;D@ 5 ¥ (Founder effect) Jﬁr&

o AL A PSR P E TR - 25 PR eﬁ%'[’“‘ﬂ“%ﬁ”ﬂ PR
fﬁf& | ﬁfj'jﬁé%iﬁ;l/ SEE N if_ﬁr] De Michele = * Elffﬁlrzlﬁﬁ;;a‘f SCA17
R R H R R (De Michele etal, 2003)» & Reid ¥+
[ b gt v i 25 2 RACRIE U PR B L1 R T 1#[*#’1 TBP £
ﬁj %ﬁuﬁﬁi (Reid et al., 2004) > £fi-=- TBP I/*jj f_ulfl [N ﬁ’ﬁl%ﬂ Al

RS e ST N e W’?‘fﬁ'?ﬁ S RIS 274 B ACAVERUE 1P
b SR ST L (A2 ) EUipg i (F67 ~ FOL) pyfight o3 prel
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Fi# (Wu et al,, 2005) > pIyft (F281 ~ F297) L FO1 V="% » pjf=
TBP U poly-Q # F& ] I—F'JEP%ETFIH:%’ Lk‘ﬂ%j&'ij;{p@;t’—?ﬁlufgﬁlﬁlﬁ - e
TR ] DT 28 5 R SIS poly-Q FHLETY TBP AR - 1
F IR A S0 FLRREE ST AT - CAGICAA ETHITHR) W a4
El JFE*E(?T ARl = 3% % 9]t Maltecca =57~ 47—~ SCALT s F[[5 Ry 1

e s 2 A R JT A % (intergenerational instability) »

anticipation 54 (Maltecca et al., 2003) ©

PIIE T 264 GRS A SRV PV EL N E A o TR RS A
RAH (H889 ~ H890) =T }ﬁfjjﬂ%’ﬁgﬂﬂ%ﬂjﬁl [ (46 ~ 46 [HEHR) o 1=
D R LRI - [ ¢ O SRR IO
A RIEAURI T (Wu et al., 2005; patient 1) o fIi5T SCA2 ~ SCA12 7?%“(
EHZET ﬂfﬁ”ﬁ%{ﬂ’iﬂ[' dopamine-responsive [[f1-& Ak "R EEN BT[4S
EH<Z" (Gwinn-Hardy et al., 2000; O'Hearn et al., 2001) » [F=46 {[ E[ PRy

TBP 7 FL P i A RIS A SR - R

Il

TR B BRI SR S PR [R FORD
ORI R TR 1 P SRR [ R b AR R 2
ﬁ}[ IR pUEER

SR N 3 TBP LNV BT | B
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%?aigwﬁﬁﬁ%—ﬁiﬁ%ﬂkﬁﬂmuﬂmﬁwFWﬁﬁ
o B PIRAS AR RS Gk rig o0 7% ~ 1 P [Rl CAG i Wi
TBP FLPS I BLPGESE [ L > 201 pep2/L7 ; “”'ESPJ‘* &R 4L TBP
BNV S e FIHUGHH = B R7E | O RL Y ] B Hlh B3

171109 fid CAG ETHH-][ TBP JLP > — B2 4 36 fif CAG EitH

[
UVWPEW“:-gﬂ@@ﬁJEQ%@ET%Wﬁmﬁgm’

- |

S FRE P IS I SY - =TS S L R L N )
E o I*‘%xﬂ FEMSE S 0 2 E LR DNA H,rmﬁ N LT
HNIHRARGE l’ﬁ“ﬁ“ﬁ* = PP I R g sl BLPESE B
PRI R ] NI T RUe - AR RL PR | L 1 veags I 9taie o 4 o

SR ET = P R EL P ) B PR R T SRR A SRRl P
| T L R (R P R A L P ] BRI
ST L PR 50% 5 1y o IRy hTBP109Q line-54 = line-69
H Y FL ST L PR T B S AR FL S e
o N S TR P | B 2L PR T B TR A 50%
Tro PP line-54 2 line-69 [V founder | BT § TS

(mosaic) » I'J =K Fi B P YL
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SIS LR s 7 T SRR RO T R S
B SR BLPGEGE | B o PR DR EE L NSRS T RGN
DNA VHi- (g * BNV L Rl p ] b - 4 g

PN TR s 2 IR T ) 21 2 ARGERL Y - 8 DRiETE) 1

A e

=~ M TBP FLPN T BLNESE T BT AR

7I3’ﬁ|&FrmT1’}[fj’ "4 TBP LR SEHS pep2/L7 f‘w Vi IS
L A = N SRR o i = A
pep2/L7 - £ Purkinje cell protein 2 (VR HYRS- > T | A
fis Purkinje cell | i~ %% (Nordquist et al., 1988) » ¥ % i
FlT> 5 RT-PCR fuadifA plIAY 825~ % TBP kg L Y5 - AR |
BT RS LA A RNA AR (UL P E AR
9 o T AR A P R T ARE TR RNA A B
pep2/L7 AR AR AR A IS @ A < 25T BT 2 1 actin

ELIEIYE > Pl hTBP BLIN RNA 7 VG| AR v A S

J\?ZDJ By qFIF 1% B E,JJEM\‘TF, » [EE PiRE RNA A E: Q”F, i
B PR P VAL PR E LRSS RNA AU - el [
T BN E | AR AL By R RNA = ) RN
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= ﬁj% PHIFETERL Y RNA 75 TR S8 1 VAR F S
~%?%J#m&¢?%ﬁw’ﬁﬂ&?ﬁﬂVﬁ*ﬂ% AR
poly-Q ¥#1g7 TBP £LF 19> IR RNA FIREE 20k Yk g 1RO
FoZSIRE W RO T FIN TBP F - PERELE S ()
SERLET T )7 hTBP109Q line-54 % line-69 fyff 5L <isia | B 177]

S RIEIEH TBP ALY 2V > = 2 s g | R e ()
A TBP VA > g S BT AEL 0 2
S L T PR P S e TR
SRR < 1) FAER R PR U SRR (line-54- line-69)

55 2] R 13K poly-Q ¥ TBP I JLPNGEGH | B <
P R TBP P B B Y B

EL o hTBP LN | Bkl 1y R SCALT VhRipd B
Ew*?ﬁ“’*ﬁ* TR - T AT T SRR 25 PR

EFPYRRAL A | BT clasping SR IFREEPRS B
Kh poly-Q PEHTHH VAR S USRI L | B %
> SRR LN ) B RGPS (Mangiarin et al.,
1996) - F Ve 2 = ELBIHELY A N T IRAE » HEREEE T B
ARV SHEYE R SRS PR A 9T AT B P
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2SR R - NS R TR e
f&j\ S El '2E SCAL7 &Fﬁ@# dN="iNE %Er;rFl;[@ TERESR -

bk o AR S R S R
By (rota-rod) IR AL PIRE | B T B o R
fe o FHETR =154 4 R L PIESE - LY A6 3R> hTBP109Q line-54
= line-69 HLPIEE | BT AR E (5 R AT PR LA 2 ERL PR

B R g PR PR | B LD S AR T e
THE5FT4T ] locomotor 53477 line-69 L [RH - AT HLIEE i 1422 55
%1% A LT rota-rod RS 1L EREF 1 B line-69 #1153 -
FLPEE | Y SR 1R 5 RS ) L P | B
B A rota-rod Hi fl PRI 7 b % BT 2] RIS )i
%’%ﬂﬁwﬁﬂW@ﬁiéﬁj@ﬁ?%ﬁﬁ%ﬁﬁo%WF@%
RO T RIS MU el e 20 = Tt A e
Vﬁ%ﬁl%‘?w;éf?ﬁﬁﬁi > I o i SCALT [yt piE » bl i IR
HBEPIamtsy= 11 Al rota-rod fu7 5 A7risnl  [FIBET S = =)
prel=s, iy 35 |‘ﬁt“:“|ﬁl BEPR IS (AN e P29t > T line-54 = line-69
J B PR | TR R S SRR IR R SR e
T R T IFIE R i ST R PR B S e R R
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VSRS » IR SCALT g R BRI [ vty o P €
SR T B i B e T L ) B T
5 poly-Q FHIET TBP [l/ZRL N ¥ il » ¥, 2 BIfI1 S EF 5T
T B ETARE (STAF BRI R] - MR

P49t hTBP109Q line-16 FL WM | FFRHDT » AR~
FHEE ) clasping VTS 0 (ERLT: rota-rod SRR N FlIEL PR | B
2 L P B R o LRI B - BT clasping fiU i 85
AL R AR » S U 2P Pt =
sty B 1LY clasping L4 4 ) P

PUIFE, fol fErTR clasping [955 R i &155] line-16 L PR | BT 9% B

yTEJ [ﬁiﬁd i j‘%&F]‘ > - ﬁ’ﬁﬁ:}“ clasping [V i ER == fHRE S [ [ﬂi&iﬁ

N4 F”Fﬁﬁ—[ﬂj o
UM RIS Lol M= IR T

B ke T BT R Purkinge: cell (P £155 poly-Q ##iler TBP
AR RS VYA 2SI R [ S AT R O HE
N "J BWFAVEL > 7 5 EbFe VB A2 4HEY hTBP109Q line-69 ==
line-54 JFLERISE | BL T4 (1 - #5785 T EE) Purkine cell U7
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~—

Tt 0 - W] Purkinje cell ;ETJP ‘[‘iﬁﬁuﬁé} calbindin & s+ g5 5 o
Purkinje cell gyl EIU’FTg’ e[ PHEEY PR JI?EW » MR 407 FVB /| B
hTBP36Q line-35 ELP\@EE ] ELT ’TFQ',HIHSI» (I BHBL line-69 =
line-54 FL[RiEE /| EL o = 8 HH e ﬁﬁ’é Fl1p% Purkinje cell

UrB BRI D

B P poly-Q PRI HIREA [~ Bl o IR
S VR RS 1 B ﬁ?ﬂ (inclusion) &% % > PHIF=Z% IFﬂ*“J PR e
35 poly-Q PRLTY VUV FIARIAE 102 35 mybifeet » AR
~ £ 7 FVB /] EL% hTBP36Q line-35 FL U | B | 92 e
LPHERRVESHR > [FRLT 59 T3 hTBP109Q [V line-69 Bl ik | B
v 25 P I 15 i F]22 3 i Pl 1 Sl Py T B - T
f JwL:u;i H%<%( poly-Q jﬁ?f@?ﬁﬁ T3 E: K F’?ﬁ/ﬁﬁypjcp F’E—‘FIJL[EEI » P

FIEVRPY > T line-69 L PR /[ ot fg@ﬁﬁ%&x’?{:}%ﬁﬁ{g&grﬂ&ﬂ@gej

-—Q

Rt 2 ST 2 EDE A ST 2 2] S ] AT SRR
[“FiSE o [y 3 it R ] PGl PG - A 1 13 2] Purkinge cell

TR BIRESE 5T O RIS NS S T R 2 T =T

;‘ny UEJ > S871| Purkinje cell HEIFYsUE B Poly-Q FBIE] g 1TTR &
7 8 PRV R R PR R & Pl

46



FHOR s e 3 7] line-69 FLPNEEIE [ B4 | Fi'[,é Fl 2
poly-Q FHT i 1ETHRE RV BRI 2 [ § & v PR L i
1] Bt I a1 Purkdnje cell F3f1(552 7 FHet (2 R Poly-Q P 17
BUHPRE UG

PIgE o BT poly-Q FHIET arf 1ETTRb pY &) 2 ?E‘ 2P
R :r%’UlZI@wt ﬁpﬁﬁa* | 1 F@ﬂgﬁﬁ:ﬁglqmﬁﬁ gy
‘I‘?j%l["“ (Davies et al., 1997) » H19f~4 EJ’F]Jl*}I@“ & ﬁ?ﬂpﬁf? TR
QTE'WE'}’HI* PRI ﬁf@fk‘ﬁ S 1 F'Jlﬁ&%@*ﬂ All Iﬁl?ﬂﬁ‘ﬂ W

o PR (R wpg=d (Saudou et al., 1998; Kim et al., 1999;
Arrasate et al., 2004; Slow et al., 2005) * §R]fi| 7t 4 4[|t > Purkinje
cell FEas fEIE(5=tt AURER 1154 B ) E ) by ?ﬂpﬂl'};l » PP E 2 ¥
PR = TRy Py %[ 53 A REPEA A N AT *ﬁﬂpﬂlf
PR A & 2 P e
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[ ~ i

R P B A e
7}?,%—':[7[“?%%’1&17 TBP ﬁl[ﬂ Vﬁl[ﬂ 5387 EIHIJFJ?yj;’*f HRy IV~ TBP
FLENT CAG = 5] PRp L0 BRpiss eyl o S ATI A
@ E TR S Y U TBP SLINTI TR o i Ep CAG
e TBP FLENY R [ Ao K e 5 R R
148 A A > B 153 PO SR BRI [~ et i )
PV EIR -

BL T H T SCALT MR ENPIELZ > f R VRUS TR R 0 5
P 0oig ST N R SCALT LN TBP LRI T B - F 1Ay
HHE) 109 [/ CAG = AP F| PRETH] TBP 1 BLPE | B> 25
7 SEIGRELIN AT Y ~ T R I TR A
FIATRLPRESE | B PR 7 R Y RS T R 5

Feph ] ] BROSTATRS » F5 PR hTBP BLPNESE B
L SCALT AIFPAY M s » S0 Al SCATLT AREPRT
[ORED > RSEOf RIPE o 1L P £ poly-Q
PRI N PIERIFORLTY e ERRE A SR A PR > Fp
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PRI S SCALT [T B AR A+ ABERI S

TS
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Transgenic line F1 positive F1 negative Proportion (%)
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line-35 35 30 53.8
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line-69 4 39 10.0
line-71 38 13 74.5
Transgenic line F2 positive F2 negative Proportion (%)
hTBP109Q
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line-69 12 11 52.2
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