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!$"(1-(97$#*

!0)6-)6(47"#*7)"7"#*

`MYfbG=bd****

`($(1)07"#*E*

`)4#-7N7$#*,7kE9*

J#$("7)$#*

_#-77+)97$*

_7'(-"767$#*

R.(8(7$*

@#-769)'<4(-7$*
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@7$('7"79*
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5($/.7$(-7$#*
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5jFMfYZYc*

51-)62($127"7$*

51-)62($127"7$7'*('7"*9('1)$#*('#1(1#*

5rVbfi*

3#/(0#-)"*4(9#(1#*

3JKMi*
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:99#$*K-(7$*:19(0*
QQQ?8-(7$M4(6?)-/*



=1>?@#

=1)D#E*

=1)D#D#

=1)D#@#

=1)D#-#

H;6-#007)$*)+*_(Wj*:3@(0#0*7$*8-(7$*

,)Q$M-#/.9(%)$*)+*=1)D#-#7$*

@.-S7$\#*'#990*8<*12#*:3@(0#*

7$27871)-*).(8(7$*O($"*)12#-0P*

70*$#.-)6-)1#'%L#*OT2).4(-7*

#1*(9?G*F:5HK*v?*=XG*=XXYP**



](97"(%)$*:00(<0*



](97"(%)$*(00(<*.07$/*kHj=fZ*I*5kM5wcw*
O02)Q7$/*)$9<*Vc*')46).$"0P*

_)*#q#'1*7$*L(97"(%)$*(00(<*

R$9<*12-##*).1*)+*==c*Q#-#*97S#*1270*)$#*



Renilla Luciferase*

Luciferase*

R12#-*')$1-)997$/*')$01-.'10*

!+*')46).$"0*12(1*-#".'#*=1>?@M`.'*#;6-#007)$*+-)4*1270*

')$01-.'1*(-#*06#'7&'D*

32#$*12#<*02).9"*(90)*#q#'1*#;6-#007)$*+-)4*1270*')$01-.'1A*

K.1*$)1*1270*')$01-.'1A*

Luciferase*



Start codon*

Luciferase*

Start of 3’-UTR*

20  100 bp overlapping deletions 

spanning the ATXN2 promoter*

20  60 bp overlapping deletions 

spanning the ATXN2  3’-UTR*

18  ever-increasing deletions 

thru the ATXN2 promoter*

,#9#%)$*')$01-.'10*

Second start codon*



E)$01-.'%)$*)+*(*$#Q*'#99*97$#*4)"#9*

($"*710*6)1#$%(9*.0#*+)-*L(97"(%$/*

')46).$"0*



@!@=*

@`E!"

!@Z*

!$0@Z>*

><>*

E(=n*

><($)"7$#*)-*

,($1-)9#$#*

*@=w*O4T`r>VP*

:3@*O,k@TP*

_*

E*

E#99*97$#*4)"#9*+)-*4#(0.-7$/*:1(;7$M=*

#q#'1*)$*E(=n*4)L#4#$1*

:1(;7$M=*87$"0*!$0@Z>*1)*4#"7(1#*E(=n*#;71*+-)4*

H>*01-)$/#-*Q2#$*4.1(1#"*

H>*

E(=n*

`7.*#1*(9?G*v?*_#.-)0'7*=fG=XXf?*



J).0#*J)"#90*



>)1)-)"*6#-+)-4($'#*+)-*5E:=*

xci*1-($0/#$7'*47'#*

k.<$2*#1*(9?G*?5&9'+#F+"+73:##@GH#EE#/#IJ#K@JJJL#*

,(<*)+*3#0%$/*
************V*********=********Z********b*

YXX*

cXX*

bXX*

ZXX*

=XX*

VXX*

****X*

5
#
')
$
"
0*

*nWn*************Vb*QS0*O$sVXP*

*nWn*************=Y*QS0*O$siP*

*nWxci********Vb*QS0*O$siP*

*nWxci********VY*QS0*O$sV=P*

*xciWxci***=Y*QS0*O$sfP*

*xciWxci***=Y*QS0*O$sfP*

b*1)*bX*-64*+)-*VX*47$*



>)1)-)"*($(9<070*.0#"*1)*4#(0.-#*"($1-)97$#*

#q#'1*)$*5E:=*xci*1-($0/#$7'*47'#*

_sfMV=*47'#*6#-*/-).6*

X*1)*bX*-64*)L#-*=XX*0*

F#"*c*4/WS/*"($1-)9#$#*)-(99<*1Q7'#WQS*

`7.*#1*(9?G*v?*_#.-)0'7*=fG=XXf?*

!9<(*K#N6-)NL($$<*

LFL=%3/'O'$./%



`7.*#1*(9?G*v?*_#.-)0'7*=fG=XXf?*

Time to traverse 1cm-wide beam     Number of foot slips 

Number of Purkinje cells is restored *

Calbindin *

_sfMV=**



>#6)-1#-*J).0#*

•! :1;$=M`.'*1-($0/#$7'*47'#*

–!k701)9)/<*

–!o#$)/#$*!]!5*=XX*74(/7$/*

•! H;1-('1#"*8-(7$0*)-*97L#*($74(90*

E)-"#(.*#1*(9?*51-)S#*ZfAfZcG*=XXi?**

51-)S#*4)"#9**

>#('%L#*/97)070*7$".'#"*8<*47""9#*'#-#8-(9*(-1#-<*

)''9.07)$*70*-#6)-1#"*8<*TF:@M`.'*#;6-#007)$?*



5.44(-<*597"#*

5#L#-(9*')46).$"0*12(1*7$27871*=1>?@M9.'7+#-(0#*#;6-#007)$*

*](97"(%)$*1#010*!**,-./0*+)-*5E:=*

:*+.$'%)$(9*#9#4#$1A**B#*')$".'1#"*(*0'-##$*12(1*Q(0*$)1*

8(0#"*)$*=1>?@#+.$'%)$*12(1*-#0.91#"*7$*1(-/#10*)+*

')44)$*+.$'%)$?*

J)"#-$*4#12)"0*)+*"-./*"70')L#-<*



:'S$)Q9#"/4#$10*

5#12*:$"-#Q*E2-701#$0#$*

`($'#*@m7#/#-*

51#L#$*k($0#$*

51#+($*@.901*I*12#*9(8*

@79)1*T-($1*+-)4*12#*_#.-)"#/#$#-(%L#*,70#(0#*E#$1#-*





32#*E:T*-#6#(1*70*m($S#"*8<*E6T*709($"0*

0.//#0%$/*E:T*#;6($07)$*4(<*(91#-*#;6-#007)$*

genomic*

ATG*

genomic*

ATG*



Hq#'1*)+*E:T*-#6#(1*)$*#;6-#007)$*

:6GH=IJ(7+-./#,.%123/.,,+'4%F'4,$/(7$%&+$"%.23#4*.*%F:;%/.3.#$,%

:_R]:A**@gX?XV*

E:T==*L0*E:Tcd**@gX?Xc*8.1*$)1*Q2#$*

12#*K)$+#--)$7*')--#'%)$*70*(6697#"*

J)"#01*#;6($07)$*7$'-#(0#0*#;6-#007)$*

($"*6#-2(60*1);7'71<?*

`)$/*#;6($07)$*-#".'#0*#;6-#007)$*8.1*70*

(00)'7(1#"*Q712*7$'-#(0#"*1);7'71<?*



5k5wcw*'#990*01(89<*#;6-#007$/*:3o_=M`.'*1-#(1#"*=b*2).-0*

:9762(%'*:'7"0*k<"-);(4(1#0*



](96-)7'*:'7"*

5kM5wcw*

kHj=fZ*
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E(=n*

><($)"7$#*)-*

,($1-)9#$#*

:1(;7$M=*('%)$*)$*E(=n*4)L#4#$1*7$*'.91.-#"*6-74(-<*

@.-S7$\#*'#990*+-)4*=1>?@#1-($0/#$7'*47'#*

:1(;7$M=*87$"0*!$0@Z>*1)*4#"7(1#*E(=n*#;71*+-)4*

H>*01-)$/#-*Q2#$*4.1(1#"*

,k@T*

_*

E*

4T`r>V*

E(=n*

`7.*#1*(9?G*v?*_#.-)0'7*=fG=XXf?*

OZGcM"72<"-);<62#$<9/9<'7$#P*



[(.47".*%%

1O+,,+'4%

?BD%4O%127+$#P'4%

?<?%4O%

\+4*+4W%,+$.%

KS16%

E$/'4W%1O+,,+'4%

><9%4O%

F#=]%

F#=]%

1O+,,+'4%

?BD%4O%127+$#P'4%

?<?%4O%

FKL* FKL*

F+$/+4.*

F+$/+4.*

,VH>*E(4#9#)$*

_)*E(=n*

E(=n*!.#^%1O+,,+'4%

><9%4O%

3(-/#1#"*1)*12#*#$")69(047'*-#%'.9.4*



32#*=1>?@#/#$#*($"*(1(;7$M=*6-)1#7$*

Clathrin binding site 
Lsm1 

Lsm2 

Caspase-3 cleavage site 

1312 amino acids, 145 kDa 

A2BP1/Fox1 & PABP 

Second 

Methionine 

1153 amino acids, 130 kDa 

=1>?@#/#$#**

VcX**j8G*=c*#;)$0G*9)'(1#"*(1*Ek>*V=^=b?VG*ZGfZf*86*',_:*

:1(;7$M=*6-)1#7$*

PolyQ*

PolyQ*

12'49%

:6;9%

:6;=% 12'4<%
12'4=%

12'4>%

12'4?% 12'4@%

12'4A%

12'4B%
12'4C%

12'49=%
12'499%

12'49D%

12'49?%
12'49<%

12'49>%
12'49@%
12'49A%

12'49C%

12'49B%
12'4=D%
12'4=9%
12'4==%
12'4=<%
12'4=?%
12'4=>%
E$'3%

/#$)47'*
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–!k701)9)/<*

–!o#$)/#$*!]!5*=XX*74(/7$/*

•! H;1-('1#"*8-(7$0*)-*97L#*($74(90*
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)''9.07)$*70*-#6)-1#"*8<*TF:@M`.'*#;6-#007)$?*

k(.'S*#1*(9?*J)9?*32#-?*VYAVicdG*=XXi?**
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EJ]M`.'*"#97L#-#"*8<*E5F*7$\#'%)$*
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