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NK=^_pqo^`q===
L’atassia di Friedreich Ecoa^F= Ħ= ³¬~= «~ª~²²§~= °~°~I= ~²²³~ª«£¬²£= ±£¬¸~= ¡³°~I=
«³ª²§±§±²£«§¡~I=~³²­±­«§¡~=£=°£¡£±±§´~=£¢=Ħ=~¬¡¦£=ª~=®§ķ=¡­«³¬£=¢£ªª£=~²~±±§£=~¢=
£±­°¢§­=®°£¡­¡£K=b±±~=Ħ=causata dall’espansione, in ­«­¸§¥­±§I=¢£ªª~=²°§®ª£²²~=d^^I=
¬£ª= ®°§«­= §¬²°­¬£= ¢£ª= ¥£¬£= cukI= ¡¦£= ¡­¢§¤§¡~= ®£°= ª~= ®°­²£§¬~= «§²­¡­¬¢°§~ª£=
¤°~²~±±§¬~= EcukFI= ª~= ¡³§= £±®°£±±§­¬£= °§±³ª²~= ¢§= ¡­¬±£¥³£¬¸~= °§¢­²²~K= coa^= Ħ=
¡~°~²²£°§¸¸~²~= ¢~ªª~= ®°­¥°£±±§´~= ¬£³°­¢£¥£¬£°~¸§­¬£I= ¡­¬= «­ª²§= ®~¸§£¬²§= ¡¦£=
±´§ª³®®~¬­=§¬­ª²°£=¡~°¢§­«§­®~²§~I=ª~=¯³~ª£=®°­¥°£¢§±¡£=¤§¬­=~¢=~°°£±²­=¡~°¢§~¡­=£=
«­°²£X= §=®°§«§=±§¬²­«§=~=¡­«®~°§°£=±­¬­= ª~=®£°¢§²~= ¢§=£¯³§ª§ °§­=£=¢§±­°¢§¬§=¢£ªª~=
coordinazione, già a partire dall’infanzia o dall’adolescen¸~I= ®°­¡£¢£¬¢­= ¡­¬=
¢§±²³° §=¢£ªª~=¡°£±¡§²~I=¢£ ­ª£¸¸~=«³±¡­ª~°£I=¢§±~°²°§~I=¢§~ £²£=«£ªª§²­=­=°£±§±²£¬¸~=
§¬±³ª§¬§¡~, con un’aspettativa di vita, a partire dall’insorgenza dei primi sintomi, di 
¡§°¡~=OR=~¬¬§=~ª=«~±±§«­I=¬£§=¡~±§=®§ķ=¥°~´§K=
k£ª=ª~´­°­=®°£±£¬²~²­=§¬=¯³£±²­=£ª~ ­°~²­=¢§=²£±§=Ħ=±²~²­=£±®ª­°~²­=§ª=®­²£¬¸§~ª£=¢§=
§¬´£°²§°£=­=®°£´£¬§°£=ª~=®°­¥°£±±§­¬£=¢£ª=¤£¬­²§®­=¡~°¢§~¡­=¢§=coa^=§¬=³¬=«­¢£ªª­=
«³°§¬­= ¢£ªª~= ®~²­ª­¥§~I= ³±~¬¢­= ³¬= ´£²²­°£= ´§°~ª£= ~±±­¡§~²­= ~¢= ³¬= ~¢£¬­´§°³±=
E^^sUFI= ¡­¬²£¬£¬²£= ª~= ±£¯³£¬¸~= ¡­¢§¤§¡~¬²£= §ª= ¥£¬£= cukK= fª= ²­®­= ©¬­¡©­³²=
¡­¬¢§¸§­¬~ª£= c¶¬¤ª­¶L¬³ªªWWj`hJ`°£I= ­´´£°­= §ª= ²­®­= cukJj`hI= ¡­¬²§£¬£=
un’ablazione= ¥£¬§¡~I= che impedisce l’espressione della proteina nel muscolo 
cardiaco e scheletrico, portando all’insufficienza ¡~°¢§~¡~I= ®£°¢§²~= ¢§= ®£±­= £=
«­° §¢§²ĞI= ®£°= ª~= ¯³~ª£= ±§= §¬²£¬¢£= ³¬= ®£¥¥§­°~«£¬²­= ¢£ªª­= ±²~²­= ¢§= ±~ª³²£= ¢£¥ª§=
~¬§«~ª§=£L­=³¬=~³«£¬²­=¢£ªª~= ¤°£¯³£¬¸~=­=¥°~´§²Ğ=¢£§=±§¬²­«§K= f= ²­®§=cukJj`h=
hanno ricevuto un’iniezione intravenosa §¬= ±§¬¥­ª~= ¢­±£I= ¢£ª= ´£²²­°£= ^^sUI=
§¬¥£¥¬£°§¸¸~²­=¡­¬=§ª=¥£¬£=cuk=³«~¬­=E¦cukF=­=«³°§¬­=E«cukFI=±­²²­=§ª=¡­¬²°­ªª­=
¢£ª= ®°­«­²­°£= ¢£ªª~= ¤­±¤­¥ª§¡£°~²­= ¡¦§¬~±§K= c~¡£¬¢­= ³¬= ¡­¬¤°­¬²­= ²°~= §= ²­®§= ¢§=
¡­¬²°­ªª­=cukJj`h=²°~²²~²§=±­ª­=¡­¬=§ª=´£§¡­ª­I=£=§=²­®§=²°~²²~²§=¡­¬=§ª=´£²²­°£=´§°~ª£I=
¯³£±²§= ³ª²§«§= «­±²°~¬­= ³¬= §¬¡°£«£¬²­= ¢£ª= ®£±­= ¡­°®­°£­I= §¬´£°±§­¬£= ¢£§= ¢£¤§¡§²=
¡~°¢§~¡§=£=~³«£¬²­=¬£ªª~=±­®°~´´§´£¬¸~I=±£¬¸~=~®®~°£¬²£=²­±±§¡§²Ğ=¬£ª=¡³­°£=­=¬£ª=
fegato fino a 12 settimane post dose. L’espressione della proteina frat~±±§¬~=¬£ª=
²£±±³²­=¡~°¢§~¡­=Ħ=±²~²~=«­¬§²­°~²~=§¬=«~¬§£°~=¢­±£=¢§®£¬¢£¬²£I=¢§«­±²°~¬¢­=³¬~=
¢§±²°§ ³¸§­¬£=~«®§~= §¬= ²³²²­= §ª= ¡³­°£I= ±§«§ª~°«£¬²£= ~ª= ¤£¬­²§®­=µ§ª¢= ²·®£I=«~=®§ķ=
¤°~««£¬²~°§~K= n³£±²§= °§±³ª²~²§= ¬£ª= ¡­«®ª£±±­= ±³®®­°²~¬­= ª~= ®­±±§ §ª§²Ğ= ¢§= ³¬=
~®®°­¡¡§­= ~±~²­=±³ª=́ £²²­°£=̂ ^sU=®£°=§ª=²°~²²~«£¬²­=¢£ªª~=¡~°¢§­«§­®~²§~=~±±­¡§~²~=
all’atassia di Friedreich.=
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2. STATO DELL’ARTE=
=
=
OKN=c°~²~±±§¬~======
i~= ¤°~²~±±§¬~= EcukF= Ħ=³¬~=®°­²£§¬~=«§²­¡­¬¢°§~ª£I= ¡­§¬´­ª²~= ¬£ªª~=  §­±§¬²£±§= ¢£§=
¡£¬²°§=c£JpI=¡­¤~²²­°§=¡¦§~´£=¢£ªª~=¡~²£¬~=°£±®§°~²­°§~=«§²­¡­¬¢°§~ª£I=ª~=¡³§=~²²§´§²Ğ=
°§±³ª²~=¯³§¬¢§=~ª²£°~²~=¬£ªª£=¡£ªª³ª£=¢§=®~¸§£¬²§=coa^K=r¬~=¢£ªª£=¡­¬±£¥³£¬¸£=¢£ªª~=
¡­«®°­«§±±§­¬£=¢£ªª£=¤³¬¸§­¬§=«§²­¡­¬¢°§~ª§=¬£ªª~=«~ª~²²§~=coa^=Ħ=ª­=±¯³§ª§ °§­=
°£¢­¶= ¡­¬= ³¬D~ª²~= ®°­¢³¸§­¬£= ¢§= ±®£¡§£= °£~²²§´£= ¢£ªªD­±±§¥£¬­I= ¡­¬= ¡­¬±£¥³£¬²£=
~³«£¬²­= ¢£ªª­= ±²°£±±= ­±±§¢~²§´­= xNzK= i~= ¢§«§¬³¸§­¬£= ¢£§= ª§´£ªª§= ¢§= ¤°~²~±±§¬~= Ħ=
associata all’alterazione della via Nrf2/Keap1; ciò produce una riduzione dei 
±§±²£«§= ~¬²§­±±§¢~¬²§= ¡­«£I= ®£°= £±£«®§­I= ª~= ®°­¢³¸§­¬£= ¢§= ®£°­±±§°£¢­±±§¬£I=
¥ª³²~°°£¢­±±§¬£I=¥ª³²~²§­¬£=±J²°~¬±¤£°~±§I=plaN=£=plaOI=elJNI=d`iJj=xOzK=
f¬= ²³²²§= ¥ª§= ­°¥~¬§±«§= £±~«§¬~²§= ¤§¬­°~I= §¬¡ª³¢£¬¢­= ¢§´£°±§=  ~²²£°§= £= ­°¥~¬§±«§=
£³¡~°§­²§I=ª~=¤°~²~±±§¬~=«­¢³ª~=ªD~±±£« ª~¥¥§­=¢£§=¡£¬²°§=¤£°°­J¸­ª¤­=§¬²£°~¥£¬¢­=¡­¬=
§ª=«~¡¡¦§¬~°§­=  §­±§¬²£²§¡­= °£±®­¬±~ §ª£= ¢£ªª~=  §­¥£¬£±§= ¢§= ¯³£±²§= ¡­¤~²²­°§K= =dª§=
£±®£°§«£¬²§=¤§¬­°~=±´­ª²§=±³¥¥£°§±¡­¬­=¡¦£=ª~=®°­²£§¬~=¬­¬=~  §~=³¬=£¤¤£²²­=¢§°£²²­=
±³ª= «£¡¡~¬§±«­= ¡¦§«§¡­= ¢£ªª~=  §­±§¬²£±§= ¢£§= ¡£¬²°§= ¤£°°­J¸­ª¤­I= ~¬¡¦£= ±£= ®³İ=
£±£°¡§²~°£= ³¬= °³­ª­= §­ª­¥§¡­= £±±£¬¸§~ª£K=k£§= ¢§´£°±§= ­°¥~¬§±«§= ¡£ªª³ª~°§= §¬= ¡³§= Ħ=
®°£±£¬²£I=cuk=Ħ=±£«®°£=~±±­¡§~²~=~¢=~ª²°§=¡­«®­¬£¬²§=¢£ª=«~¡¡¦§¬~°§­=¢§= §­±§¬²£±§=
¢£§=¡£¬²°§=¤£°°­J=̧ ­ª¤­=Efp`FX=¬£¥ª§=£³¡~°§­²§=Ħ=±²~²­=¢§«­±²°~²­=¡¦£=cuk=~¥§±¡£=¡­«£=
³¬=~²²§´~²­°£=¢£ªª~=±§¬²£±§=¢§=¯³£±²§=¡£¬²°§I=®°­«³­´£¬¢­=§ª=²°~±¤£°§«£¬²­=¢£ª=¥°³®®­=
®£°±­ª¤³°­= ¢~ªª~= ¡§±²£§¬~= ¢£±³ª¤³°~±§= mim= ¢§®£¬¢£¬²£I= ~ªª~= ®°­²£§¬~= ¢§= ±¡~¤¤­ª¢=
fp`rO=±³=¡³§=§ª=¡£¬²°­=´§£¬£=~±±£« ª~²­K=
i~=cuk=³«~¬~=Ħ=±§¬²£²§¸¸~²~=±­²²­¤­°«~=¢§=³¬=®°£¡³°±­°£=¢§=ONM=~«§¬­~¡§¢§I=¡¦£=
¡­¬²§£¬£=³¬~=±£¯³£¬¸~=¢§=²°~¬±§²­=´£°±­=§ª=«§²­¡­¬¢°§­=EjqpF=~ªªDk=²£°«§¬~ª£I=¢­´£=
Ħ=®­§=²~¥ª§~²~=£=®°­¡£±±~²~I=¤§¬­=~=®°­¢³°°£=ª~=¤­°«~=«~²³°~=cuk=UNJONMK==
Ć=±²~²­=®°­®­±²­=¡¦£=¡~« §~«£¬²§=¬£ªª~=°£¥§­¬£=`=²£°«§¬~ª£=¢£ªª~=®°­²£§¬~= ±§~¬­=
¡­ªª£¥~²§=~ªª~=±³~=±²~ §ª§²Ğ=¡­¬¤­°«~¸§­¬~ª£X=¢­®­=§ª=°§®§£¥~«£¬²­=¢£ªª~=°£¥§­¬£=`=
²£°«§¬~ª£I=ª­=±²~²­=¬~²§´­=¢£ªª~=®°­²£§¬~=~¡¯³§±²~=³¬~=±²~ §ª§²Ğ=¥ª­ ~ª£I=°£¬¢£¬¢­=ª~=
®°­²£§¬~= ±²~ §ª£K= `­«£= ±­®°~¡¡§²~²­I= ¬£¥ª§= ­°¥~¬§±«§= ¢­´£= ª~= ±²~ §ª§²Ğ=
¡­¬¤­°«~¸§­¬~ª£=¢£ªª~=®°­²£§¬~=Ħ=±²~²~=±²³¢§~²~I=Ħ=±²~²~=²°­´~²~=³¬D~±±­¡§~¸§­¬£=²°~=ª~=
ª³¬¥¦£¸¸~=¢£ªª~=°£¥§­¬£=`=²£°«§¬~ª£=£=ª~=±²~ §ª§²ĞI=¡­¬=°£¥§­¬§= ~ª=`= ²£°«§¬~ª£=®§ķ=
ª³¬¥¦£=xPzK=^ª²°£=«­¢§¤§¡¦£=®­±²=²°~¢³¸§­¬~ª§=¢£ªª~=®°­²£§¬~=®­±±­¬­=°£¥­ª~°£=ª~=±³~=
funzione e il metabolismo mitocondriale. L’omologa murina può essere acetilata a 
ª§´£ªª­=¢£ªª~= ª§±§¬~=NUV= E­«­ª­¥~=¢£ªª~= ª§±§¬~=NVP=¬£ªªD³­«­F= £= ±§= Ħ= ¬­²~²­= ¡­«£=
¯³£±²­= ²§®­= ¢§= «­¢§¤§¡~= °§¢³¡~= ª~= ±§¬²£±§= ¢£§= ¡£¬²°§= c£JpX= ~ª²°~= «­¢§¤§¡~= ®­±²=
²°~¢³¸§­¬~ª£=¡¦£=®³İ=£±±£°£=±´­ª²~=±³=¯³£±²~=®°­²£§¬~=Ħ=ª~=¤­±¤­°§ª~¸§­¬£I=ª~=¯³~ª£=
~´´§£¬£= ®°§¬¡§®~ª«£¬²£= ±³ªª~= ²§°­±§¬~= NNU= £= ®°­«³­´£= ªD³ §¯³§²§¬~¸§­¬£= ¢£ªª~=
¤°~²~±±§¬~I=¡¦£=°~®®°£±£¬²~=³¬=±£¥¬~ª£=®£°=ª~=±³~=¢£¥°~¢~¸§­¬£K=f¬­ª²°£I=ª~=«­¢§¤§¡~=
¢£ªª~=²§°­±§¬~=NNU=±£« °£°£  £=~ª²£°~°£=ª~=±²~ §ª§²Ğ=¢£ªª~=®°­²£§¬~=±²£±±~=£=±§=®£¬±~=
~¬¡¦£=¡¦£=cuk=®­±±~=£±±£°£=­±±§¢~²~=±­²²­=¡­¬¢§¸§­¬§=¢§=±²°£±±=­±±§¢~²§´­K=
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=
=
=
=
=



=S=

OKO=^^s==
k£ª= ¡­°±­= ¢£ªª~= ±²­°§~= ¢£ªª~= ²£°~®§~= ¥£¬§¡~= ¡§= ±­¬­= ±²~²§= ¢³£= §¬¡§¢£¬²§= ®°§¬¡§®~ª§=
°§¥³~°¢~¬²§=ª~=±§¡³°£¸¸~=¢£§=´£²²­°§=´§°~ª§=£=¡§İ=¦~=®­°²~²­=g§«=t§ª±­¬=~ªª~=±¡­®£°²~=£=
®°­¢³¸§­¬£=¢§=³¬=́ £²²­°£=®§ķ=±§¡³°­=®£°=ª~=²£°~®§~=¥£¬§¡~I=¡¦§~«~²­=́ £²²­°£=̂ ^s=xQzK==
n³£±²­=´£²²­°£=Ħ=±­ª§²~«£¬²£=³²§ª§¸¸~²­=§¬=¡£ªª³ª£=²~°¥£²=¢§¤¤£°£¬¸§~²£=¡­«£=¡£ªª³ª£=
¢£ª=¤£¥~²­I=¢£ª=±§±²£«~=¬£°´­±­I=¢£ªªD­¡¡¦§­I=¢£ª=«³±¡­ª­J±¡¦£ª£²°§¡­K=fª=´~¬²~¥¥§­=
¢§= ³²§ª§¸¸~°£=¯³£±²­=´£²²­°£= Ħ= ¡¦£=³¬~=´­ª²~= §¬­¡³ª~²­I= §ª=ak^=¡¦£= ²°~±®­°²~= ®³İ=
£±§±²£°£=§¬=³¬~=¤­°«~=ª§ £°~=~ªªD§¬²£°¬­=¢£ª=¡­°®­=¢£ª=®~¸§£¬²£=®£°=³¬=®£°§­¢­=£±²£±­I=
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±§¬²­«~²­ª­¥§~= ¡~°¢§~¡~= ­= ¬£³°­ª­¥§¡~= ¢£ªª~= ®~²­ª­¥§~I= ±­¬­= ±²~²§= °§±¡­¬²°~²§= ¢£§=
®°­¥°£±±§=²£°~®£³²§¡§=xVzK=f¬=²£°«§¬§=¢§=§¢£¬²§¤§¡~¸§­¬£=¢§=ª§´£ªª§=²£°~®£³²§¡§=«§¬§«§=



=U=

¢§=£±®°£±±§­¬£=cuk=«£¢§~²~=¢~=^^sI=±§=¬­²~=¡¦£=§=²­®§=£²£°­¸§¥­²§=cukJ©¬­¡©­³²=
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¡­¬²£¬£¬²§= ¡ak^= ­²²§«§¸¸~²§I= ­´´£°­= ¡­J¡ak^I= ¢£ª= ¥£¬£=cukI= ±§~= ¬£ªª~= ¤­°«~=
umana che nell’omologo murino, la cui espressione è stata sottoposta=~ª=¡­¬²°­ªª­=
²°~±¡°§¸§­¬~ª£=¢£ª= ®°­«­²­°£=³«~¬­=PJmdhI= ¡­«£= ®°£¡£¢£¬²£«£¬²£= §¬²°­¢­²²­K= f=
´£²²­°§= ­²²£¬³²§= ^^sUJ= ¦mdhJ¦cuk¡­= £= ^^sUJ¦mdhJ«cuk¡­I= ±­¬­= ±²~²§=
¡¦§~«~²§= °§±®£²²§´~«£¬²£W=^^sJ¦cuk= £=^^sJ«cukK= fª= ¡­±²°³²²­=¥£¬§¡­= Ħ= ±²~²­=
­°§¥§¬~°§~«£¬²£= ­²²£¬³²­= ¢~= ±³ J¡ª­¬~¥¥§­= §¬= ³¬= ®ª~±«§¢£= ±­¥¥£²²­= ~=  °£´£²²­= £=
quindi di proprietà di un’azienda, includendo anche le ITR virali, necessarie ®£°=
l’impacchettamento del genoma; successivamente, per facilitare il processamento 
dell’RNA, sono stati aggiunti un introne e il segnale di poliadenilazione, posto per 
l’inserimento della coda di poliJ^=~=±²~ §ª§¸¸~°£=§ª=¡­±²°³²²­I=£¬²°~« §=°§¡~´~²§=¢~ª=
´§°³±=psQMK=
=
=
PKNKN=`­±²°³¸§­¬£=£=®°­¢³¸§­¬£=¢£ª=´£²²­°£=^^sU=JmdhJ =
q³²²­= §ª=¥£¬­«~=¡¦£=±§= ²°­´~= ²°~= ª£= §¬´£°²£¢= ²£°«§¬~ª= °£®£~²±=Ħ=¥£¬­«~=±§¬²£²§¡­K=
p§¡¡­«£=¯³£±²§=¡­±²°³²²§=´£¬¥­¬­=°£±§= §«®­±±§ §ª§²~²§=~ªª~= °£®ª§¡~¸§­¬£I= §¬=¯³~¬²­=
«~¬¡~¬­= ¢£§= ¥£¬§= °£®= £= ¡~®I= ±¡£ª²~=«­±±~= ¢~= °~¥§­¬§= ¢§= ±§¡³°£¸¸~I= ´£¬¥­¬­= ®­§=
²°~¬±¤£²²~²§=§¬=ª~ ­°~²­°§­=§¬±§£«£=~¢=³¬=®ª~±«§¢£=¦£ª®£°=¢£ª=±§£°­²§®­=UI=̄ ³£±²~=́ ­ª²~=
®°£±£¬²~¬²£=§=¥£¬§=°£®=£=¡~®K=i£=¡£ªª³ª£=¡¦£=±­¬­=±²~²£=²°~¬±¤£²²~²£=~®®~°²£¬¥­¬­=~ªª~=
ª§¬£~=b¶®§JOVPcE¡£ªª³ª£=³«~¬£=¢£°§´~²£=¢~=ebhOVPFX=¢­®­=TO=­°£=¢§=§¬¡³ ~¸§­¬£I=
§ª= ´£²²­°£= Ħ= ±²ato purificato tramite l’utilizzo di diversi processi, ²°~= ¡³§= ³¬~=
¡°­«~²­¥°~¤§~= ª§¯³§¢~= ~= ±¡~« §­= ~¬§­¬§¡­= ~¢= ~ª²~= ®£°¤­°«~¬¡£K= i~= ±­ª³¸§­¬£= ¢§=
±­««§¬§±²°~¸§­¬£=Eª~²²~²­=o§¬¥£°=¡­¬=MIMNB=¢§=mª³°­¬§¡I=­´´£°­=³¬=²£¬±§­~²²§´­=¢§=
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±²~ §ª§¸¸~¸§­¬£F=~´£´~=³¬=²§²­ª­=®~°§=~=OIST=ĕ=NM{NP=®~°²§¡£ªª£=¥£¬­«§¡¦£L=«i=®£°=
^^sJ¦cuk=£=OIVVĕ=NM{NP=®~°²§¡£ªª£=¥£¬­«§¡¦£L«i=®£°=^^sJ«cukK=
=
=
PKO=^^sJ¦ =~¬~ª§±§= =
=
PKOKN=i§¬££=¡£ªª³ª~°§=£=¡­¬¢§¸§­¬§=¢§=¡­ª²³°~=
m£°= ¯³~¬²­= °§¥³~°¢~= ª£= ¡£ªª³ª£= ³²§ª§¸¸~²£= ®£°= §= ²£±²= ®°£¡ª§¬§¡§= §¬= ´§²°­I= ±­¬­= ±²~²§=
³²§ª§¸¸~²§=¢³£= ²§®§=¢§= ª§¬££=¡£ªª³ª~°§=¢§=­°§¥§¬£= £= ²°­®§±«­=¢§´£°±£W= ¡£ªª³ª£=`O`NOI=
«§­ ª~±²§=«³°§¬§I= ®°­´£¬§£¬²§= ¢~ªª~=^«£°§¡~¬=q·®£=`³ª²³°£=`­ªª£¡²§­¬I= £= ¡£ªª³ª£=
^`NSI= ¡£ªª³ª£= ¡~°¢§~¡¦£= ³«~¬£= §««­°²~ª§¸¸~²£I= ®°­´£¬§£¬²§= ¢~=p§¥«~K=i£=®°§«£=
sono state coltivate in terreno DMEM, con l’aggiunta del 10% di siero fetale bovino 
(FBS) inattivato e l’1% di antibiotico/ antimicotico, per prevenire contaminazioni 
¢§= ~²²£°§=­=¤³¬¥¦§X=ª~=±£¡­¬¢~=ª§¬£~=¡£ªª³ª~°£=§¬´£¡£=Ħ=±²~²~=¡­ª²§´~²~=§¬=³¬=²£°°£¬­I=
sempre del tipo DMEM, ma questa volta F12, con l’aggiunta del 12,5% di FBS 
inattivato e l’1% di antibiotico/ antimicotico. Le condizioni di crescita sono state 
³¥³~ª§I=­´´£°­=PTî=¡­¬=§ª=RB=¢§=`lOK=
=
PKOKO=f««³¬­¤ª³­°£±¡£¬¸~=¯³~¬²§²~²§´~=
m£°=ª~=±£«§¬~=±­¬­=±²~²£=³²§ª§¸¸~²£=®§~±²°£=¢~=VS=®­¸¸£²²§=£=§¬=¡§~±¡³¬=®­¸¸£²²­=±­¬­=
±²~²£=±£«§¬~²£=NRKMMM=¡£ªª³ª£X=¢­®­=OQ=­°£=§ª=²£°°£¬­=Ħ=±²~²­=±­±²§²³§²­=¡­¬=³¬­=¬³­´­=
¤°£±¡­I=®°£±£¬²~¬²£=ª~=jlf=¢£±§¢£°~²~K=p³¡¡£±±§´~«£¬²£=Ħ=±²~²­=~¥¥§³¬²­=£²­®­±§¢£=
~=¡­¬¡£¬²°~¸§­¬£=P=«j=£=¢­®­=TO=­°£I=~=±£¥³§²­=¢§=¤§±±~¸§­¬£=§¬=¤­°«~ª¢£§¢£=QBI=±§=
è analizzata l’immunofluorescenza per visualizzare l’espressione di frata±±§¬~K=Ć=
±£¥³§²~= l’incubazione con intercept blocking buffer e successivamente con 
l’anticorpo primar§­= ~¬²§Jcuk= ¢§= ¡­¬§¥ª§­= ~= O«¥L«i= ®£°= ¢³£= ­°£= £= §¬¤§¬£= ¡­¬=
l’anticorpo secondario contro il primario.=m£°=ª~=ª£²²³°~=¢£ªª£=®§~±²°£=Ħ=±²~²­=³²§ª§¸¸~²­=
uno spettrofotometro SpectraMax M5 ad una lunghezza d’onda di 490/ 525 nm e 
®­§=ª~=°~®®°£±£¬²~¸§­¬£=¢£§=¢~²§=Ħ=±²~²~=¤~²²~=²°~«§²£=d°~®¦m~¢=m°§±«K=i£=§««~¥§¬§=
sono state ottenute tramite l’impiego del microscopio Olympus IX73.=
=
PKOKP=b±²°~¸§­¬£=¢§=ok^=£=~¬~ª§±§=m`o=a§¥§²~ª=a°­®ª£²=
fª= ²°~²²~«£¬²­= ¢£ªª£= ¡£ªª³ª£= ²°~«§²£= ^^sJ¦cuk= £¢= £²­®­±§¢£I= Ħ= ±²~²­= ±´­ª²­=
±£¥³£¬¢­=ª­=±²£±±­=®°­²­¡­ªª­=®°£¡£¢£¬²£«£¬²£=¢£±¡°§²²­X=~=TO=­°£=ª£=¡£ªª³ª£=±­¬­=
state lisate in un tampone RLT e l’RNA Ħ= ±²~²­= §±­ª~²­= ¡­¬= ³¬= ©§²= ok£~±·=
VSnf^¡³ £= eqK= p§= Ħ= ¡­¬²§¬³~²­= ¡­¬= ª~= ±§¬²£±§= ¢£ª= ¡ak^= ¡­¬= ³¬= ~ª²°­= ©§²W=
p³®£°p¡°§®²=fs=sfilK=^=±£¥³§²­=¢£ªª~=²°~±¡°§¸§­¬£I=Ħ=~´´£¬³²~=ª~=¯³~¬²§¤§¡~¸§­¬£=
dell’mRNA tramite una PCR digitale a gocce (ddPCR) del sistema BioJo~¢I=
¢§±£¥¬~¬¢­= m°§«£°= £= ±­¬¢~= q~¯j~¬= ±®£¡§¤§¡§= ®£°= §ª= °§¡­¬­±¡§«£¬²­= ¢§= ¡­cukI=
£±±£¬¢­=£±±~=ª~=±£¯³£¬¸~=§¬²°­¢­²²~=¬£ª=¡­±²°³²²­=´§°~ª£=§¬¥£¥¬£°§¸¸~²­K=
=
PKOKQ=t£±²£°¬= ª­²=
m£°=¯³£±²­=²§®­=¢§=~¬~ª§±§=±­¬­=±²~²£=±£«§¬~²£=OMMKMMM=¡£ªª³ª£=`O`NOL=®­¸¸£²²­I=§¬=
®§~±²°£=¢~=S=®­¸¸£²²§X=¢­®­=OQ=­°£=§ª=²£°°£¬­=Ħ=±²~²­=°§«­±±­=£=±­±²§²³§²­=¡­¬=²£°°£¬­=
¡­¬²£¬£¬²£= ^^sJ¦cuk= ~ªª~= jlf= ¢§= §¬²£°£±±£K= Ć= ®­§= ±£¥³§²~= l’incubazione con 
£²­®­±§¢£I=±£«®°£=~ªª~=¡­¬¡£¬²°~¸§­¬£=¢§=P«jK=^=TO=­°£=Ħ=~´´£¬³²~=ª~=ª§±§=§¬=³¬=
²~«®­¬£I=¯³£±²~=´­ª²~=ofm^I=§ª=¯³~ª£=¡­¬²§£¬£=¢£¥ª§=§¬§ §²­°§=¢§=®°­²£~±§=®£°=£´§²~°£=
¡£¬²°§¤³¥~¸§­¬£X=§ª=±³°¬~²~¬²£=¡­¬²£¬£¬²£=ª£=®°­²£§¬£=±­ª³ §ª§=Ħ=±²~²­=°~¡¡­ª²­=£¢=Ħ=
®­§= ±£¥³§²~= ª~= ¯³~¬²§¤§¡~¸§­¬£= ®°­²£§¡~= ²°~«§²£= _`^K= fª= ¡~«®§­¬£= Ħ= ±²~²­= ®­§=
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preparato tramite l’aggiunta di un buffer contenente un detergente= ®£°= ª~= ¡­°±~=
£ª£²²°­¤­°£²§¡~=EPM=«§¡°­¥°~««§=¢§=®°­²£§¬£=®£°=®­¸¸£²²­=±³=³¬=¥£ª=§¬=¥°~¢§£¬²£=QJ
NOBI=«~°¡~²­°£=¢§=®£±­=«­ª£¡­ª~°£=£=¡­°±~=¢£ªª~=¢³°~²~=¢§=QR=«§¬³²§=~=NUM=sFI=~ªª~=
¯³~ª£=Ħ=±£¥³§²­=§ª= ª­²²§¬¥=±³=³¬~=«£« °~¬~=¢§=msacI=²°~«§²£=ª­=±²°³«£¬²­=q°~¬±=J
_ª­²=q³° ­=¢§=_§­Jo~¢K=i~=«£« °~¬~=Ħ=±²~²a bloccata per un’ora e incubata con un 
~¬²§¡­°®­=®°§«~°§­=~¬²§JcukI=®£°=°§ª£´~°£=ª~=¤°~²~±±§¬~I=³¬=~¬²§¡­°®­=®°§«~°§­=~¬²§J
d^maeI= ®£°= §ª= ¡­¬²°­ªª­= ¢£ª= ¡~°§¡~«£¬²­= ®°­²£§¡­I= £= ±³¡¡£±±§´~«£¬²£= ±§= ±­¬­=
~¥¥§³¬²§= ¥ª§= ~¬²§¡­°®§= ±£¡­¬¢~°§= ¤ª³­°£±¡£¬²§= ~¬²§J«­³±£= f¥d= £= ~¬²§J°~  §²= f¥dI=
°§±®£²²§´~«£¬²£=®£°=ª~=́ §±³~ª§¸¸~¸§­¬£=¢§=cuk=£=d^maeK=f¬¤§¬£I=¢­®­=¥ª§=­®®­°²³¬§=
lavaggi, si è potuto visualizzare la membrana tramite l’impiego di LIJ`lo=
l¢·±±£·K=
=
=
PKP=^^sJ¦ =~¬~ª§±§= =
=
PKPKN=^¬§«~ª§=«­¢£ªª­=§¬=coa^=
L’organismo modello utilizzato nello studio in esame è un ²­®­=cukJj`h=E_SK`¥J
c¶¬£«Oi³²¸·=c¶¬£«OKNi³²¸·=q¥=E`©««J¡°£F=R=h¦¬LgX=q¦£=g~¡©±­¬=i~ ­°~²­°·=
±²­¡©=¬­K=MOVTOMFI=§=¯³~ª§=®°£±£¬²~¬­=§ª=¥£¬£=cuk=§¬=¢­®®§~=¡­®§~I=³¬~=¢£ªª£=¯³~ª§=
subisce un knockout globale dell’esone 2, tale per cui questa copia non funziona in 
nessun tipo di tessuto, mentre l’altra copia presenta, a fiancheggiare le estremità 
¢£ªª­=±²£±±­=£±­¬£I=§=±§²§=ª­¶mI=²~ª£=®£°=¡³§=°§±³ª²~=¤³¬¸§­¬~¬²£=§¬=²³²²§=§=²£±±³²§=²°~¬¬£=
¬£ª=«³±¡­ª­=±¡¦£ª£²°§¡­=£=¡~°¢§~¡­X=¡§İ=Ħ=®­±±§ §ª£= ®£°¡¦ħ=¯³£±²§= ²­®§=®°£±£¬²~¬­=
~¬¡¦£= ³¬= ²°~¬±¥£¬£= ¡­¢§¤§¡~¬²£= ª~= `°£= °§¡­« §¬~±§I= ±­²²­®­±²~= ~ª= ¡­¬²°­ªª­=
²°~±¡°§¸§­¬~ª£= ¢£ª= ®°­«­²­°£= ¢£ªª~= ¡°£~²§¬J¡¦§¬~±§= «³±¡­ª~°£= Ej`hFX= ®£°¡§İ= ¬£ª=
muscolo cardiaco e scheletrico, dove verrà prodotto questo enzima, l’esone 2 
¤§~¬¡¦£¥¥§~²­=¢~§=±§²§=¢§=²~¥ª§­=®£°=£±±­I=´£°°Ğ=°§«­±±­=£=®£°¡§İ=¬­¬=±§=°§±¡­¬²°£°Ğ=
£±®°£±±§­¬£= ¢£ªª~= ®°­²£§¬~= §¬= ¯³£±²§= ¢³£= ²£±±³²§I= °§¡°£~¬¢­= ¯³§¬¢§= ª~= ¡­¬¢§¸§­¬£=
°§±¡­¬²°~²~= ¬£ªª~= ®~²­ª­¥§~= coa^K= q°~= ª~= ±§¬²­«~²­ª­¥§~= °§±¡­¬²°~²~= §¬= ¯³£±²§=
«­¢£ªª§I=¡­«£=¥§Ğ=¡§²~²­=¢§´£°±£=´­ª²£I=Ħ=±²~²­=°§±¡­¬²°~²­=³¬=¢£¤§¡§²=¢£ªª£=¤³¬¸§­¬§=
¡~°¢§~¡¦£I=³¬~=®£°¢§²~=¢§=®£±­=®°­¥°£±±§´~=£=³¬=~³«£¬²­=¢§=«­° §¢§²Ğ= °§±¡­¬²°~²§=
¡§~±¡³¬­=~=¡§°¡~=NM=±£²²§«~¬£=¢§=´§²~= £=¯³£±²~=¡~°~²²£°§¸¸~¸§­¬£=Ħ=±²~²~=±´­ª²~=¢~=
ª~ ­°~²­°§= g~¡©±­¬I= §= ¯³~ª§= ¦~¬¬­= °§±¡­¬²°~²­= ®°£¡§±~«£¬²£= ³¬~= ¢§«§¬³¸§­¬£= ¢£ª=
 ~²²§²­= ¡~°¢§~¡­I= ¢£ªª~= ¤°~¸§­¬£= ¢§= £§£¸§­¬£I= ³¬= ~¡¡­°¡§~«£¬²­= ¤°~¸§­¬~°§­= ¢£ª=
´£¬²°§¡­ª­=±§¬§±²°­=£=~¬¡¦£=³¬=~³«£¬²­=¢£ªª~=«~±±~=¢£ª=́ £¬²°§¡­ª­=±§¬§±²°­I=±§¬­¬§«­=
dell’ ipertrofia.=fª=²°~²²~«£¬²­=£=ª£=¡³°£=°§´­ª²£=~=¯³£±²­=«­¢£ªª­=«³°§¬­=±­¬­=±²~²§=
±´­ª²§=§¬=«­¢­=¡­¬¤­°«£=~ªª£=¬­°«~²§´£=£²§¡¦£=£=¢§= §­±§¡³°£¸¸~=±²§®³ª~²£=¢~§=´~°§=
¡­«§²~²§= £= §±²§²³¸§­¬§I= ®°£±±­= §= ª~ ­°~²­°§= g~¡©±­¬X= §¬­ª²°£I= ¥ª§= ~¬§«~ª§= ±­¬­= ±²~²§=
~ªª£´~²§= §¬= ¡­¬¢§¸§­¬§= ¢§= ²£«®£°~²³°~I= ³«§¢§²ĞI= ¡§¡ª­= ¢§= ª³¡£= £=  ³§­= ¡­¬²°­ªª~²§K=
p³¡¡£±±§´~«£¬²£= ±­¬­= ±²~²§= ±´­ª²§= £±~«§= ¡ª§¬§¡§= ¡­«£=~¬~ª§±§= §±²­ª­¥§¡¦£= £= ~¬¡¦£=
~¬~ª§±§=¢§=®~°~«£²°§= §­¡¦§«§¡§K=
=
PKPKO=q£±²=±³=±~ª³²£=£=±­®°~´´§´£¬¸~=~¬§«~ª£=
m°£±±­=§=ª~ ­°~²­°§=g~¡©±­¬=±­¬­=±²~²£=®°£±£=²³²²£=ª£=«~±±§«£=®°£¡~³¸§­¬§=~ª=¤§¬£=¢§=
¥~°~¬²§°£=³¬~= ³­¬~=±~ª³²£= ~=¯³£±²§= ²­®§I= §¬=®~°²§¡­ª~°£=´£¬§´~¬­=¤~²²§=¢§´£°±§= ²£±²=
¤§±§¡§= ¡­«£= ®£°= £±£«®§­= §ª= «­¬§²­°~¥¥§­= ¢£ª= ®£±­= ¡­°®­°£­I= ¡¦£= ´£¬§´~= ¤~²²­=
±£²²§«~¬~ª«£¬²£= £= ¥§­°¬~ª«£¬²£= ±§= ´£°§¤§¡~´~= ¡¦£= ¤­±±£°­=´§´~¡§I= °£±®­¬±§´§= £= §¬=
±~ª³²£X= §¬­ª²°£= ¬£ª= «­«£¬²­= §¬= ¡³§= £±±§= °~¥¥§³¬¥£´~¬­= ¥ª§= £¬¢®­§¬²= ³«~¬§²~°§I=
§¬¢§¡~²­°§= £²§¡§= ¢§= ±­¤¤£°£¬¸~= ­= ¡­«®°­«§±±§­¬£= ±§¥¬§¤§¡~²§´~= ¢£ª=  £¬£±±£°£=
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dell’animale, indipendentemente dall’età, essi venivano sottoposti all’eutanasia, 
±£¡­¬¢­= ¡°§²£°§= £²§¡§K= c°~= §= ¡°§²£°§= ¢£²£°«§¬~¬²§= ±§= °§±¡­¬²°~= ª~= ®£°¢§²~= «~¥¥§­°£=
°§±®£²²­=~ª=OMB=¢£ª=®£±­=«~±±§«­=¡­°®­°£­I=ª~=«~¬¡~²~=°§±®­±²~=~=±²§«­ª§I=«~=~¬¡¦£=
tutta una serie di malformazioni che potessero compromettere l’assunzione di acqua 
£=¡§ ­=¢~=®~°²£=¢§=¯³£±²§=~¬§«~ª§K=Ć=±²~²~= §¬¤§¬£=®°£±²~²~=®~°²§¡­ª~°£=~²²£¬¸§­¬£=~ª=
¥~°~¬²§°£=³¬~=°~¡¡­ª²~=®°£¡§±~=£=«§¬³¸§­±~=¢£ª=«~¥¥§­°=¬³«£°­=®­±±§ §ª£=¢§=²£±±³²§=
¢£±²§¬~²§=~ªª£=~¬~ª§±§=§±²­ª­¥§¡¦£K=
=
PKPKP=^¬~ª§±§=¡~°¢§~¡¦£=
i£= ~¬~ª§±§= ¡~°¢§~¡¦£= ±­¬­= ±²~²£= ±´­ª²£= ±§~= ®°§«~= ¢£ªª~= ±­««§¬§±²°~¸§­¬£= ¢£ª=
trattamento che prima dell’eutanasia, indotta a 9JNM=±£²²§«~¬£=®£°=ª~=¡­°²£=N=£==~=NUJ
NV=±£²²§«~¬£=®£°=ª~=¡­°²£=OI=¢£±²§¬~²~=~ªª~=±²§«~=¢£ªª~=¢³°~²~=¢§=´§²~K=^ª=¤§¬£=¢£ªª~=
£¡­¡~°¢§­¥°~¤§~= ¥ª§= ~¬§«~ª§= ±­¬­= ±²~²§= ±£¢~²§= ¡­¬= = §±­¤ª³­°~¬­= ¤§¬­= ~ª= RB= ¢§=
¡­¬¡£¬²°~¸§­¬£=£=§ª=²£±²=Ħ=±²~²­=£¤¤£²²³~²­=®°£±±­=§ª=¡£¬²°­== §­«£²°§¡±=¢£§=ª~ ­°~²­°§=
g~¡©±­¬=²°~«§²£=³¬=£¡­¥°~¤­=~¢=~ª²~=¤°£¯³£¬¸~X=¥°~¸§£=~¢=£±±­=±§=±­¬­=­²²£¬³²£=¢£ªª£=
§««~¥§¬§= §¬= ´§sta parasternale ( quindi posizionando l’ecografo a livello dello 
±²£°¬­I= ®£°= ~´£°£=³¬~=´§±³~ª§¸¸~¸§­¬£=¢§°£²²~= ¢£ª= ¡³­°£F= ~= ±£¸§­¬£= ²°~±´£°±~ª£= ¢£ª=
´£¬²°§¡­ª­=±§¬§±²°­I=¬£¡£±±~°§£=~ª=¡~ª¡­ª­=¢§=´­ª³«§=¢§=±~¬¥³£=¢§~±²­ª§¡­=£=±§±²­ª§¡­I=
¢£ªª~= ¤°~¸§­¬£= ¢§= £§£¸§­¬£I= ¢£ª= ¤°~¸§­¬~«£¬²­= ¢£ªª~= ¡­¬²°~¸§­¬£I= ¢£ªª~= ®­°²~²~=
¡~°¢§~¡~=£=¢£ª=´­ª³«£=¢§=¥§²²~²~K=
=
PKPKQ=^¬~ª§±§=¢£§= §­«~°¡~²­°§=±§£°§¡§=¢§=ª£±§­¬£=«³±¡­ª~°£==
f=  §­«~°¡~²­°§= ®°£±§= §¬= ¡­¬±§¢£°~¸§­¬£I= ±­¬­= ±²~²§= ~¬~ª§¸¸~²§= ~= ®~°²§°£= ¢~ª= ±~¬¥³£=
¥°£¸¸­I=®°­¡£±±~²­=®£°=­²²£¬£°£=§ª=®ª~±«~K=q°~=¢§=£±±§=°§±³ª²~¬­W=ª~=²°­®­¬§¬~=¡~°¢§~¡~=
f= E¡q¬ªFI= ª~= ²°­®­¬§¬~= ±¡¦£ª£²°§¡~I= ª~= ®°­²£§¬~= ª£¥~¬²£=¥ª§= ~¡§¢§= ¥°~±±§= £= ª~= ¡~²£¬~=
leggera della miosina; essi sono stati tutti valutati attraverso l’impiego di un kit 
¡­««£°¡§~ª£=¢§=j£±­p¡~ª£=a§±¡­´£°·I=«£¬²°£= ª~= ¡°£~²§¬= ¡¦§¬~±§=Ħ=±²~²~=«§±³°~²~=
¢§°£²²~«£¬²£=¢~ª=a§®~°²§«£¬²­=¡¦§«§¡­=¢£§= ª~ ­°~²­°§= g~¡©±­¬K=q°~= §=«~°¡~²­°§I= §ª=
®°§«­=¡§²~²­=Ħ=§ª=®§ķ=±®£¡§¤§¡­=£=±£¬±§ §ª£=®£°=´§±³~ª§¸¸~°£=§ª=¢~¬¬­=¡~°¢§~¡­I=«£¬²°£=
ª£=®°­²£§¬£= ª£¥~¬²§=¥ª§=~¡§¢§=¥°~±±§= ±®£±±­=´£¬¥­¬­=°§ª~±¡§~²£=®§ķ= °~®§¢~«£¬²£=¬£ª=
±~¬¥³£=°§±®£²²­=~ªª~=²°­®­¬§¬~X=¯³§¬¢§I=°§±³ª²~=¬£¡£±±~°§­=®£°=³¬~=¢§~¥¬­±§=®°£¡­¡£=
¢£ª= ¢~¬¬­I= «£¬²°£= ª~= ¡°£~²§¬= ¡¦§¬~±§= Ħ= ³¬= «~°¡~²­°£= ²°~¢§¸§­¬~ª£= ®£°= ª~= ª£±§­¬£=
¡~°¢§~¡~K=
=
PKPKR=`~«®§­¬~«£¬²­=£=°~¡¡­ª²~=¢§=²£±±³²§=
All’interno della coorte 1, sono stati ricavati due gruppi, dei quali il primo è stato 
¢£±²§¬~²­=~¢=~¬~ª§±§= §­¡¦§«§¡¦£I=°~¡¡­¥ª§£¬¢­=¡³­°£I=¡£°´£ªª£²²­I=aod=£=«§¢­ªª­=
spinale per analizzare e quantificare l’espressione della proteina e delle copie di 
´£²²­°£I= «£¬²°£= §ª= ±£¡­¬¢­= ¥°³®®­= Ħ= ±²~²­= ³²§ª§¸¸~²­= ®£°= ~¬~ª§±§= §±²­ª­¥§¡¦£I=
°~¡¡­¥ª§£¬¢­= £= ¤§±±~¬¢­= ¡~«®§­¬§= ¢§= ¡³­°£I= ¤£¥~²­I= ¬£°´­= ±¡§~²§¡­I= «³±¡­ª­=
¯³~¢°§¡§®§²£I= «§¢­ªª­= ±®§¬~ª£I= ¢§~¤°~««~I= aod= £= ¡£°´£ªª­K= m£°= ¯³~¬²­= °§¥³~°¢~=
§¬´£¡£=ª~=¡­­°²£=OI=±­¬­=±²~²£=±´­ª²£=~¬~ª§±§= §­¡¦§«§¡¦£=³²§ª§¸¸~¬¢­=§=²£±±³²§=¡~°¢§~¡§=
£=~¬~ª§±§=§±²­ª­¥§¡¦£=³²§ª§¸¸~¬¢­=¥ª§=~ª²°§=²£±±³²§=®°£ª£´~²§K=
=
PKPKS=`­ª­°~¸§­¬§=£¢=£±~«£=§±²­ª­¥§¡­=¢§=²£±±³²§=
Fra le colorazioni utilizzate troviamo l’ematossilina ed eosina, per una valutazione 
¥£¬£°~ª£I= ±´­ª²~= da un patologo veterinario sul fenotipo cardiaco, un’analisi di 
§««³¬­§±²­¡¦§«§¡~I=«£¢§~¬²£=³¬=~¬²§¡­°®­=~¬²§JcukI=®£°=´~ª³²~°£=ª~=¢§±²°§ ³¸§­¬£=
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¢£ªª~=®°­²£§¬~I=ª~=¡­ª­°~¸§­¬£=¢§=j~±±­¬=®£°=°§±¡­¬²°~°£=ª~=¤§ °­±§=£= ª~=¡­ª­°~¸§­¬£=
di Perls per verificare l’accumulo di ferro nei miociti.=
=
PKQ=qrasduzione AAV e analisi dell’espressione di FXN=
=
PKQKN=~¬~ª§±§=s`k=E~¬~ª§±§=¢£ª=¬³«£°­=¢§=¡­®§£=¢£ª=´£²²­°£F==
^ª= ¤§¬£= ¢§= ¯³~¬²§¤§¡~°£= ª~= ¢§±²°§ ³¸§­¬£= ¢£ª= ´£²²­°£I= ±§= Ħ= ³²§ª§¸¸~²~= ³¬~= ¯m`oI=
§«®§£¥~¬¢­= ¡­«£= ±²~¬¢~°¢= ¢§= ¯³~¬²§¤§¡~¸§­¬£= ³¬= ak^= ®ª~±«§¢§¡­= ª§¬£~°£I=
¡­¬²£¬£¬²£= §ª= ´£²²­°£= ^^s^³¢OJmdhJcuk= £= ¢£ªª£= ±­¬¢£= ±®£¡§¤§¡¦£= ®£°= ª~=
°§ª£´~¸§­¬£= ¢§= ~«®ª§¡­¬§= ¡­ak^K=q°~«§²£= ¯³£±²­=«£²­¢­= ±§= ®³İ= ¯³~¬²§¤§¡~°£= §¬=
²£«®­=°£~ª£=~¬¡¦£=®§¡¡­ª£=¯³~¬²§²Ğ=¢§=ak^=£=®£°=ª~=¬­°«~ª§¸¸~¸§­¬£=±§=Ħ=³²§ª§¸¸~²­=
³¬=¥£¬£=¢§=°§¤£°§«£¬²­=¡¦£=Ħ=±£«®°£=®°£±£¬²£=¬£ª=ak^=¢£ª=²­®­I=­´´£°­=m`_mOK=
=
PKQKO=^¬~ª§±§=bifp^=
Per la quantificazione e l’analisi delle proteine espresse mFXN e hFXN, nel cuore, 
¡£°´£ªª£²²­I=aodI=«§¢­ªª­=±®§¬~ª£=£=¤£¥~²­I=±§=Ħ=³²§ª§¸¸~²­=³¬=©§²=bifp^K=q°~«§²£=
¯³£±²­=©§²=§=¢~²§=±­¬­=£±®°£±±§=§¬=¬¥L«¥=¢§=cuk=°§±¡­¬²°~²~=¬£ª= ²£±±³²­=§¬=£±~«£K=
q°~«§²£=®­§=µ£±²£°¬= ª­²I=±§=Ħ=®­²³²­=~¬¡¦£=±²§«~°£=ª~=¢§«£¬±§­¬£=~®®~°£¬²£=¢£ªª£=
¢³£=®°­²£§¬£=­«­ª­¥¦£I=§¬=¯³~¬²­=£±±­=±¤°³²²~=un’elettroforesi su gel (SDSJm^dbF=
®£°=±£®~°~°£=ª£=®°­²£§¬£=§¬= ~±£=~ª=ª­°­=®£±­=«­ª£¡­ª~°£K=
=
=
PKQKP=^¬~ª§±§=¢§=µ£±²£°¬= ª­²=±³=¡³­°£=«³°§¬­=
p­¬­= ±²~²§= ³²§ª§¸¸~²§= ¢£¥ª§= ~¬²§¡­°®§= ®°§«~°§= £= ¢£¥ª§= ~¬²§¡­°®§= ±£¡­¬¢~°§= ®£°=
«­¬§²­°~°£= §= ª§´£ªª§= ¢§= £±®°£±±§­¬£= ¢£ªª£= ¢³£= §±­¤­°«£= ®°­²£§¡¦£X= §= ®°§«~°§= £°~¬­=
±®£¡§¤§¡§=®£°W=«cuk=E^ ¡~«=FI=¦cuk=Ef¬´§²°­¥£¬F=£=d^mae=E^ ¡~«=FI=«£¬²°£=¥ª§=
~¬²§¡­°®§=±£¡­¬¢~°§= £°~¬­=«~°¡~²§=¡­¬=¤ª³­°­¤­°§= foa·£=­=eomI=~¤¤§¬¡¦ħ=®­²£±±£=
£±±£°£=«­¬§²­°~²­=£=°§ª£´~²­=§ª=±£¥¬~ª£=²°~«§²£=³¬­=±¡~¬¬£°=¢§=¤ª³­°£±¡£¬¸~I=§ª=ifJ
`lo=l¢·±±£·K==f¬=®~°²§¡­ª~°£I=¥ª§=~¬²§¡­°®§=~¬²§Jd^maeI=±­¬­=±²~²§=§«®§£¥~²§=¡­«£=
¡­¬²°­ªª­=¢§=¡~°§¡~«£¬²­=®£°¡¦ħ=d^mae=°§±³ª²~=£±®°£±±~=±²~ §ª«£¬²£=§¬=¯³~±§=²³²²£=
ª£=¡£ªª³ª£=¢§=¢§´£°±§=²£±±³²§=£=®£°¡§İ=´§£¬£=³²§ª§¸¸~²~=¡­«£=¡­¬²°­ªª­=¢§=¡~°§¡~«£¬²­=
¢£ªª£=®°­²£§¬£K=
=
PKR=^¬~ª§±§=±²~²§±²§¡¦£=
m£°=¯³~¬²­=°§¥³~°¢~=ª£=~¬~ª§±§=±²~²§±²§¡¦£I=±§=Ħ=³²§ª§¸¸~²­=§ª=²£±²=¢£ª=¡¦§=¯³~¢°~²­=£=¢£ª=
ª­¥J²~¬©=¢§=j~¬²£ª=`­¶I=®£°=¡­¬¤°­¬²~°£= ª~=±­®°~´´§´£¬¸~= ²°~= §=¥°³®®§= ²°~²²~²§=£= §=
¡­¬²°­ªª§=µ§ª¢=²·®£I=«­¬§²­°~²§=~ªª~=±²£±±~=±£²²§«~¬~=¢§=´§²~I=«£¬²°£=Ħ=±²~²­=³²§ª§¸¸~²­=
§ª=²£±²=²=±²³¢£¬²=®£°=~¬~ª§¸¸~°£=±²~²§±²§¡~«£¬²£=§ª=®£±­=¡­°®­°£­=«£¢§­=®£°=±£±±­=£=
¥°³®®­=¢§= ²°~²²~«£¬²­=ï=¢£´§~¸§­¬£=±²~¬¢~°¢X= §¬¤§¬£= §=¢~²§= °§¡~´~²§=¢~ªª~= ¤³¬¸§­¬£=
¡~°¢§~¡~I= ¢£§= «~°¡~²­°§= ¡~°¢§~¡§= £= ¢~ª= ®£±­= ¢£ª= ¡³­°£= ¬­°«~ª§¸¸~²­= ®£°= §ª= ®£±­=
¡­°®­°£­I=±­¬­=±²~²§=~¬~ª§¸¸~²§=±²~²§±²§¡~«£¬²£=²°~«§²£=^kls^K=
=
=
=
=
=
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QK=ofpriq^qf=
=
QKN=fª=²°~²²~«£¬²­=^^s=²°~±¢³¡£=£¤¤§¡~¡£«£¬²£=ª§¬££=¡£ªª³ª~°§=«³°§¬£=£=³«~¬£=
£=®­°²~=~¢=³¬~=°­ ³±²~=£±®°£±±§­¬£=¢£ªª~=¤°~²~±±§¬~=«~²³°~====
k£ª=¡~±­=¢§=±²³¢§­=§¬=£±~«£=§ª=²£¬²~²§´­=Ħ=±²~²­=¯³£ªª­=¢§=§¬±£°§°£=§ª=´£²²­°£=^^sJ
hFXN all’interno di linee cellulari C2C12, le quali sono mioblasti di topo 
§««­°²~ª§¸¸~²§I=­´´£°­=«­¢§¤§¡~²£=~¤¤§¬¡¦ħ=°§£±¡~¬­=~=®°­ª§¤£°~°£=§¬¢£¤§¬§²§´~«£¬²£K=
i£= ~¬~ª§±§= ±­¬­= ±²~²£= ¤~²²£= «£¢§~¬²£= §««³¬­¤ª³­°£±¡£¬¸~= £= ¢~= £±±~= ±§= Ħ= ¬­²~²~=
un’espressione della proteina frata±±§¬~=¡­¬=~¬¢~«£¬²­=¢­±£=¢§®£¬¢£¬²£==
Ec§¥³°~=NFK==

=

=
=
c§¥³°~= NK= Immunofluorescenza rappresentativa e analisi dell’andamento dose dipendente 
dell’espressione di fratassina=
E_F=§««~¥§¬£=°~®®°£±£¬²~²§´~=¢§=§««³¬­¤ª³­°£±¡£¬¸~=EfcF=¢§=¡£ªª³ª£=`O`NO=²°~²²~²£=¡­¬=NbHT=´¥L¡£ªª=¢§=^^sJ
¦cuk=­=¡­¬²°­ªª­=¬£¥~²§´­=¬­¬=²°~±¢­²²­K=cuk=E´£°¢£F=£=¬³¡ª£­=E ª³FK=i£= ~°°£=¢§=±¡~ª~=°~®®°£±£¬²~¬­=NMM=ó«K=
E`F=¡³°´~=¢­±£Jrisposta dell’intensità di immunofluorescenza di fratassina in funzione della MOI (vg/cell) di 
^^sJ¦cukI= ~¢~²²~²~= ¡­¬= £¯³~¸§­¬£= ~= Qmi= ®£°= ¢£²£°«§¬~°£= §ª= ´~ª­°£= ¢§= b`RMK= EaF= ¥°~¤§¡­= i­¥Jª­¥=
nell’espressione di mRNA di fratassina indotta da AAVJ¦cuk=§¬=¤³¬¸§­¬£=¢£ªª~=jlf=E´¥L¡£ªªF=¢§=^^sJ¦cukK=
f=¥°~¤§¡§=±­¬­=±²~²§=°£~ª§¸¸~²§=¡­¬=d°~®¦m~¢=m°§±«K=i£=§««~¥§¬§=¢§=§««³¬­¤ª³­°£±¡£¬¸~=EfcF=±­¬­=±²~²£=~¡¯³§±§²£=
¡­¬=§ª=«§¡°­±¡­®§­=~=¤ª³­°£±¡£¬¸~=l¢·±±£·=fuTPK=fc=Z=§««³¬­¤ª³­°£±¡£¬¸~X=jlf=Z=«³ª²§®ª§¡§²·=­¤=§¬¤£¡²§­¬K=

=
=
=
=
p§= ®³İ= ¬­²~°£= ¡­«£= ª~=«£²Ğ= ¢£ªª~=«~±±§«~= °§±®­±²~I= ¡§­Ħ= ª~= «£²Ğ= ¢£ªª~= ¯³~¬²§²Ğ=
«~±±§«~=¢§=®°­²£§¬~=®°­¢­²²~I=±§=­²²§£¬£=¯³~¬¢­=­¥¬§=¡£ªª³ª~=°§¡£´£=¡§°¡~=NNSKMMM=
particelle virali, per poi raggiungere un asintoto, all’incirca a 1 milione di particelle 
´§°~ª§= ®£°= ¡£ªª³ª~X= ~¬¡¦e l’mRNA= ¦~= ³¬= ~¬¢~«£¬²­= ¢­±£= ¢§®£¬¢£¬²£= «~= ±£¬¸~=
l’andamento asintotico=¢£ªª~=¡³°´~=¢§=¤ª³­°£±¡£¬¸~=Ec§¥³°~=OFK=m£°=´£°§¤§¡~°£=¡¦£=ª~=
®°­²£§¬~= ®°­¢­²²~= ¤­±±£= ±²~ §ª£= £= £¤¤£²²§´~«£¬²£= «~²³°~= ±­¬­= ±²~²£= ¤~²²£= ~¬~ª§±§=
²°~«§²£=t£±²£°¬= ª­²=£=̄ ³£±²£=¦~¬¬­=¡­¬¤£°«~²­=ª£=§®­²£±§I=­´´£°­=¦~¬¬­=¢§«­±²°~²­=
ª~= ¤­°«~= «~²³°~= ¢£ªª~= ®°­²£§¬~= £= ª~= ±³~= £±®°£±±§­¬£= ±³=  ~±£= ¢­±£= ¢§®£¬¢£¬²£I=
°§³±¡£¬¢­=~= §¬¢§´§¢³~°£I=²³²²£= ª£=¤­°«£=§¬²£°«£¢§£=¡¦£=®­°²~¬­=~ªª~=¤­°«~=«~²³°~=
Ec§¥³°~=OFK=
=
=
=
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=
=
=
c§¥³°~=OK=Correlazione tra l’espressione di mRNA e proteina FXN e analisi tramite Western blot=
EbF=¥°~¤§¡­=¢§=¡­°°£ª~¸§­¬£=²°~=§=ª§´£ªª§=¢§=£±®°£±±§­¬£=¢§=«ok^=£=®°­²£§¬~=cuk=¬£ªª£=¡£ªª³ª£=¢­®­=²°~±¢³¸§­¬£=
¡­¬= ^^sJ¦cukK= EcF=t£±²£°¬=  ª­²= ®£°= ª~= ®°­²£§¬~= cuk= E´£°¢£F= ¡­¬= ¡­¬²°­ªª­= ¢§= ¡~°§¡­= d^mae= E°­±±­FI=
~¡¯³§±§²­=¡­¬=§ª=±§±²£«~=ifJ`lo=l¢·±±£·K=i£=§««~¥§¬§=¢§=§««³¬­¤ª³­°£±¡£¬¸~=EfcF=±­¬­=±²~²£=~¡¯³§±§²£=¡­¬=§ª=
«§¡°­±¡­®§­=~=¤ª³­°£±¡£¬¸~=l¢·±±£·=fuTPK=fc=Z=§««³¬­¤ª³­°£±¡£¬¸~X=jlf=Z=«³ª²§®ª§¡§²·=­¤=§¬¤£¡²§­¬K=

=
=
=
=
p³¡¡£±±§´~«£¬²£I= ´­ª£¬¢­= ´£°§¤§¡~°£= ¡¦£= ª~= ²£°~®§~= ¤³¬¸§­¬~±±£= ~¬¡¦£= §¬= ¡£ªª³ª£=
³«~¬£I=ª­=±²£±±­=£±®£°§«£¬²­=Ħ=±²~²­=°§®£²³²­=±³=¡£ªª³ª£=^`NSI=¡~°¢§­«§­¡§²§=³«~¬§=
§««­°²~ª§¸¸~²§I= ¡¦£=±­¬­=±²~²§= §¬¤£²²~²§=¡­¬=¢§´£°±£=¯³~¬²§²Ğ=¢§=®~°²§¡£ªª£=´§°~ª§= E~=
®~°²§°£=¢~=NMMKMMM=¤§¬­=~=N=«§ª§~°¢­=¢§=®~°²§¡£ªª£=́ §°~ª§=®£°=¡£ªª³ª~=FX=Ħ=±²~²~=­±±£°´~²~=
ª~= ª­¡~ª§¸¸~¸§­¬£= ¢£ªª~= ®°­²£§¬~= ¬£ª= ¡§²­®ª~±«~= £= ¡¦£= ª~= ±³~= £±®°£±±§­¬£= °§±³ª²~=
£¤¤£²²§´~«£¬²£=¢­±£=¢§®£¬¢£¬²£I=¡­«£=°§±¡­¬²°~²­=¬£ªª£=¡£ªª³ª£=«³°§¬£=Ec§¥³°~=PFK=
=
=

=
=
=
c§¥³°~=PK=q£±²= =¢£ª=¡­±²°³²²­=^^s =f««~¥§¬§=°~®®°£±£¬²~²§´£=¢§=¡£ªª³ª£=^`NS=²°~±¢­²²£=¡­¬=NbHRI=
NbHSI=­=NbHT=´¥L¡£ªª=¢§=^^sJ¦cuk=£=³¬=¡­¬²°­ªª­=¬£¥~²§´­=¬­¬=²°~±¢­²²­X= ~°°£=¢§=±¡~ª~Z=100 μm=E^FK=i~=
quantificazione dell’immunofluorescenza della frat~±±§¬~=Ħ=±²~²~=°~®®°£±£¬²~²~=¥°~¤§¡~«£¬²£=®£°=¡§~±¡³¬=jlf=
²°~«§²£=d°~®¦m~¢=m°§±«=E_FK=i£=§««~¥§¬§=¢§=§««³¬­¤ª³­°£±¡£¬¸~=±­¬­=±²~²£=­²²£¬³²£=¡­¬=³¬=«§¡°­±¡­®§­=~=
¤ª³­°£±¡£¬¸~=lª·«®³±=fuTPI=«­¢£ªª­=l¢·±±£·K=
=
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QKO=fª=²°~²²~«£¬²­=̂ ^s=®°­ª³¬¥~=ª~=±­®°~´´§´£¬¸~=£=«~¬²§£¬£=§ª=®£±­=¡­°®­°£­==
Per testare l’efficienza di recupero da parte dei vettori AAVJ¦cuk= ~¬¢= ^^sJ
«cuk=́ £°±­=ª~=¡~°¢§­«§­®~²§~=¢£ªª~=®~²­ª­¥§~I=Ħ=±²~²­=±¡£ª²­=¡­«£=~¬§«~ª£=«­¢£ªª­=
³¬= ²­®­= cukJj`hI= ¬£ª= ¯³~ª£= £°~= ±²~²­= §¬¢­²²­= §ª= ©¬­¡©­³²= ¢£ª= ¥£¬£= cukI=
±®£¡§¤§¡~«£¬²£=¬£ª=²£±±³²­=«³±¡­ª~°£=¡~°¢§~¡­=£=±¡¦£ª£²°§¡­K=n³£±²­=«­¢£ªª­=Ħ=±²~²­=
±¡£ª²­= §¬= ¯³~¬²­= ®°£±£¬²~= ¢£¤§¡§²= ¡~°¢§~¡§= ¤³¬¸§­¬~ª§I= ¡­«£= ª~= °§¢³¸§­¬£= ¢£ªª~=
¤°~¸§­¬£=¢§=£§£¸§­¬£I=§=¯³~ª§=±­¬­=±­ª§²~«£¬²£=~±±­¡§~²§=~=®£°¢§²~=¢§=®£±­=£=~³«£¬²­=
¢§=«­° §ª§²ĞK=f¬§¸§~ª«£¬²£=±­¬­=±²~²§=²°~²²~²§=¢£§=²­®§=cukJj`h=±­ª­=¡­¬=´£§¡­ª­=£=
¯³£±²§= ±­¬­= ~¬¢~²§= §¬¡­¬²°­= ~= «­°²£= ®°§«~= ¢£ªª£= NM= ±£²²§«~¬£= ¢§= ´§²~K=
p³¡¡£±±§´~«£¬²£=±­¬­=±²~²§=²°~²²~²§=¢£§=²­®§=cukJj`h=~=S=±£²²§«~¬£=¢§=´§²~=¡­¬=§ª=
¡­±²°³²²­=´§°~ª£=^^sJ¦cuk=­=^^sJ«cukI=¡­¬=¢­±§=PbHNP=´¥L©¥=­=NbHNQ=´¥L©¥I=
e questi (coorte 1), straordinariamente rispetto all’atteso, sono sopr~´´§±±³²§= ¤§¬­=
~ªª~=¬£¡°­±¡­®§~= ¤§±±~²~=~=NM=±£²²§«~¬£=¢§= £²ĞI=¯³§¬¢§=®£°=¯³~²²°­=±£²²§«~¬£=®­±²J
¢­±£I=£±~²²~«£¬²£=¡­«£=®£°=§=²­®§=¢§=¡­¬²°­ªª­=µ§ª¢=²·®£=²°~²²~²§=±­ª­=¡­¬=§ª=´£§¡­ª­K=
i~= ¡­­°²£= OI= ­±±§~= ³¬= ¥°³®®­= ²°~²²~²­= ¡­¬= ³¬= ¢­±~¥¥§­=«§¬­°£= ¢§= ²£°~®§~I= ®~°§= ~=
PbHNP=́ ¥L©¥I=¦~=§¬´£¡£=°~¥¥§³¬²­=³¬=±£¡­¬¢­=®³¬²­=¢§=¡­¬²°­ªª­=¤§±±~²­=~=NU=tl^X=
¢­®­= ¯³£±²­= ±£¡­¬¢­= ®³¬²­= ¢§= ¡­¬²°­ªª­I= ®~±±~²£= NO= ±£²²§«~¬£= ¢­®­= ª~=
±­««§¬§±²°~¸§­¬£=¢£ªª~=¢­±£I=§=²­®§=¢§=¯³£±²~=¡­­°²£=±­¬­=±²~²§=±­²²­®­±²§=~=£³²~¬~±§~=
¬­¬­±²~¬²£=§=ª­°­=´~ª­°§=¡­°®­°£§=¤­±±£°­=~¬¡­°~=¬£ªª~=¬­°«~=Eq~ £ªª~=NFK==
i~= c§¥³°~= Q= riporta lo schema e i risultati dell’esperimento in termini di 
±­®°~´´§´£¬¸~K=
=
=
=

=
=
=
=
c§¥³°~=QK=Studio di sopravvivenza e disegno dell’esperimento in vivo nei topi FXNJj`hK=
E^F=¢§±£¥¬­=¢£ªª­=±²³¢§­=®°­­¤=­¤=¡­¬¡£®²=§¬=́ §´­=±³§=²­®§W=§=²­®§=cukJj`h=±­¬­=±²~²§=²°~²²~²§=®£°=́ §~=£¬¢­´£¬­±~=
~=S=±£²²§«~¬£=¢§=£²ĞK=f=²­®§=¢£ªª~=¡­­°²£=N=±­¬­=±²~²§=±­²²­®­±²§=~¢=£³²~¬~±§~=~=NM=±£²²§«~¬£=¢§=£²ĞK=f=²­®§=¢£ªª~=
¡­­°²£=O=±­¬­=±²~²§=«­¬§²­°~²§=­ª²°£=ª£=NM=±£²²§«~¬£=¤§¬­=~=¯³~¬¢­=³¬=~¬§«~ª£=¢£ªª~=¡­­°²£=¦~=°~¥¥§³¬²­=§ª=®³¬²­=
¢§= §¬²£°´£¬²­= ³«~¬­= E®³¬²­= ¢§= £³²~¬~±§~= ³«~¬§²~°§~F= e l’intera co­°²£= Ħ= ±²~²~= ±­²²­®­±²~= ~¢= £³²~¬~±§~I= ¡­±~=
~´´£¬³²~=~=NU=±£²²§«~¬£=¢§=£²ĞK=E_F=ª~=®°­ ~ §ª§²Ğ=¢§=±­®°~´´§´£¬¸~=°§±³ª²~²~=±§¥¬§¤§¡~²§´~«£¬²£=§¬¤£°§­°£=¬£§=²­®§=
cukJj`h=²°~²²~²§=¡­¬=´£§¡­ª­=°§±®£²²­=~§=²­®§=cukJj`h=²°~²²~²§=¡­¬=^^s=£=~§=²­®§=¢§=¡­¬²°­ªª­=tqK=f=¢~²§=
sono rappresentati come l’età all~=¯³~ª£=²­®§=±­¬­=±²~²§=±­²²­®­±²§=~¢=£³²~¬~±§~=§¬=¡~±­=¢§=¡­¬¢§¸§­¬§=¡°§²§¡¦£I=
¡­«£=¢£±¡°§²²­=¬£ªª~=±£¸§­¬£=«~²£°§~ª§=£=«£²­¢§K
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=

=
q~ £ªª~=NK==a§±£¥¬­=±®£°§«£¬²~ª£=¢£ªª­=±²³¢§­=±³ªª~=²£°~®§~=¥£¬§¡~=¡­¬=^^sUJcuk=¬£ª=«­¢£ªª­=«³°§¬­=
cukJj`hK=Ć=±²~²­= ±­««§¬§±²°~²­=^^sUJ¦mdhJ¦cuk¡­= E^^s=¦cukF=­=^^sUJ¦mdhJ«cuk¡­= E^^sJ
«cukF=§¬=³¬~=±§¬¥­ª~=¢­±£=§¬²°~´£¬­±~I=¡­¬=¢­±~¥¥§­W=PbHNP=´¥L©¥=­=NbHNQ=´¥L©¥I=§¬=²­®§=cukJj`h=­=§¬=
²­®§=µ§ª¢=²·®£=¡­«£=¡­¬²°­ªª­=Ei~ ­°~²­°§=g~¡©±­¬W=MMMSSQFK=p­¬­=±²~²£=¡­¬±§¢£°~²£=¢³£=¡­­°²§=¬£ªª­=±²³¢§­K=
Nella prima coorte gli animali sono stati inoculati a 6 settimane di età e sacrificati a 10 settimane d’età per 
¤­°¬§°£=§ª=®°§«­=®³¬²­=¢§=¡­¬²°­ªª­=®­±²=¢­±£=¢­®­=¯³~²²°­=±£²²§«~¬£=¢~ªª~=±­««§¬§±²°~¸§­¬£K=f=«­¢£ªª§=¢£ªª~=
±£¡­¬¢~=¡­­°²£=§¬´£¡£=±­¬­=±²~²§=§¬­¡³ª~²§=~=S=±£²²§«~¬£=¢§=£²Ğ=£=«­¬§²­°~²§=­ª²°£=ª£=NM=±£²²§«~¬£=¤§¬­=~=¯³~¬¢­=
uno di essi ha raggiunto criterio etico di interruzione degli esperimenti, nel quale l’intera coorte è stata 
±­²²­®­±²~=~¢=£³²~¬~±§~K=b±±£¬¢­=¡¦£=³¬=~¬§«~ª£=¢§=¯³£±²~=¡­­°²£I=±­²²­®­±²­=~¢=³¬=¢­±~¥¥§­=«§¬­°£=¢§=¡­±²°³²²­=
¦~=°~¥¥§³¬²­=ª£=NU=±£²²§«~¬£=¢§=£²ĞI=­´´£°­=§ª=¡°§²£°§­=£²§¡­I=²³²²§=¥ª§=~¬§«~ª§=~®®~°²£¬£¬²§=~ªª~=¡­­°²£=OI=­´´£°­=
ª~=±³~I=±­¬­=±²~²§=±­®®°£±±§=®£°=¡­ªª£¸§­¬~°£=§=²£±±³²§=¢­®­=ª£=NO=±£²²§«~¬£=¢~ªª~=±­««§¬§±²°~¸§­¬£K=

=
=
=
f=¢~²§=°§®­°²~²§=¬£ªª~=q~ £ªª~=N=«­±²°~¬­=¡¦£=§=«­¢£ªª§=«³°§¬§=²°~²²~²§=¡­¬=§ª=´£²²­°£=
^^s=¦~¬¬­=¢§«­±²°~²­=³¬=­²²§«­=«§¥ª§­°~«£¬²­=¬£ª=®£±­=¡­°®­°£­=°§±®£²²­=~=̄ ³£ªª§=
²°~²²~²§= ±­ª­= ¡­¬= §ª= ´£§¡­ª­= £= §¬= ®§ķI= ¬­¬= ±­¬­= ±²~²§= °§±¡­¬²°~²§= ¢£§= ¡~« §~«£¬²§=
±§¥¬§¤§¡~²§´§=¡­¬¤°­¬²~¬¢­=§ª=ª­°­=®£±­=¡­°®­°£­=¡­¬=¯³£ªª­=¢§=²­®§=µ§ª¢=²·®£K



=NT=

QKP=fª=²°~²²~«£¬²­=^^s=¡­°°£¥¥£=§ª=¤£¬­«£¬­=¡~°¢§~¡­==
Per controllare le funzioni cardiache, è stata impiegata un’ecocardiografia, metodo 
¢§= ³ª²°~±³­¬§= ~¢= ~ª²~= ¤°£¯³£¬¸~K= k£§= ²­®§= cukJj`h= ²°~²²~²§= ±­ª~«£¬²£= ¡­¬= §ª=
´£§¡­ª­I=±§=Ħ=­±±£°´~²~=³¬~=¢§«§¬³§²~=¤°~¸§­¬£=¢§=£§£¸§­¬£=~=V3NM=±£²²§«~¬£=¢§=£²ĞI=
°§±®£²²­= ~= ¯³~¬²­= ­±±£°´~²­= ¬£§= ²­®§= µ§ª¢= ²·®£I= ¡­¬= ³¬~= ±§¥¬§¤§¡~²§´§²Ğ= ±²~²§±²§¡~=
®~°²§¡­ª~°«£¬²£= £ª£´~²~= E®= Y= MKMMMNFK= k£§= ²­®§= cukJj`h= §¬­¡³ª~²§= ¡­¬= ^^s=
¡­¬²£¬£¬²£=ª~=cuk=³«~¬~=E¦cukF=­=«³°§¬~=E«cukFI=±§~=~=¢­±~¥¥§­= ~±±­=¡¦£=~ª²­I=
±§=Ħ=°§±¡­¬²°~²­=³¬=~³«£¬²­=£´§¢£¬²£=¢£ªª~=¤°~¸§­¬£=¢§=£§£¸§­¬£I=±£«®°£=«­¬§²­°~²~=
¤°~= ª£= V= £= NM= ±£²²§«~¬£I= °§±®£²²­= ~§= ²­®§= ²°~²²~²§= ¡­¬= ´£§¡­ª­= E®= Y= MKMMNFK= = fª=
«§¥ª§­°~«£¬²­=°§±¡­¬²°~²­=Ħ=±²~²­=«~¬²£¬³²­=fino all’ultima misurazione, ±´­ª²~=~=
NU3NV=±£²²§«~¬£I=«£¬²°£=¬­¬=±­¬­=±²~²£=­±±£°´~²£=¢§¤¤£°£¬¸£=±§¥¬§¤§¡~²§´£=²°~=§=²­®§=
tq=£=¯³£ªª§=cukJj`h=²°~²²~²§=¡­¬=^^sI=~¢= §¬¢§¡~°£=¡¦£= §ª= ²°~²²~«£¬²­=Ħ=±²~²­=
~  ~±²~¬¸~=£¤¤§¡~¡£=¢~=°§®­°²~°£=§=´~ª­°§=¢£ªª~=¤°~¸§­¬£=¢§=£§£¸§­¬£=~=ª§´£ªª§=±§«§ª§=~=
¯³£ªª§=°§±¡­¬²°~²§=¬£§=²­®§=±~¬§=Ec§¥³°~=RFK==
=
=
=

=
=
=

c§¥³°~=RK=^¬~ª§±§=¢§=®£±­=¡­°®­°£­I=®~°~«£²°§=¡~°¢§~¡§=£= §­«~°¡~²­°§=
E`=£=aF=®£±­=¡­°®­°£­=«£¢§­=®£°=±£±±­=£=¥°³®®­=¢§=²°~²²~«£¬²­=ï=apK=a§¤¤£°£¬¸£=±§¥¬§¤§¡~²§´£=±­¬­=±²~²£=°§ª£´~²£=
«£¢§~¬²£=²£±²=²=¢§=p²³¢£¬²=¡­¬¤°­¬²~¬¢­=§=²­®§=cukJj`h=²°~²²~²§=¡­¬=´£§¡­ªI­=¡­¬=§=¡­¬²°­ªª§=tq=¢£ªª­=±²£±±­=
±£±±­=~=®~°²§°£=¢~=S=±£²²§«~¬£=¢§=£²Ğ=¬£§=«~±¡¦§=E®Y=MIMMNF=£=¢~=T=±£²²§«~¬£=¢§=£²Ğ=¬£ªª£=¤£««§¬£=E®Y=MIMRFK=k­¬=
±­¬­=±²~²£=°§ª£´~²£=¢§¤¤£°£¬¸£=±§¥¬§¤§¡~²§´£=¡­¬±§±²£¬²§=¡­¬¤°­¬²~¬¢­=§=²­®§=cukJj`h=²°~²²~²§=¡­¬=^^sJ¦cuk=
­=^^sJ«cuk=¡­¬=§=¡­¬²°­ªª§=tq=¢£ªª­=±²£±±­=±£±±­K=EbF=Ħ=±²~²~=­±±£°´~²~=³¬~=°§¢³¸§­¬£=±§¥¬§¤§¡~²§´~=¢£ªª~=
¤°~¸§­¬£=¢§=£§£¸§­¬£=«£¢§~=¬£§=²­®§=cukJj`h=²°~²²~²§=¡­¬=´£§¡­ª­=~=VJNM=±£²²§«~¬£=¢§=£²Ğ=°§±®£²²­=~§=¡­¬²°­ªª§=
tq=²°~²²~²§=¡­¬=´£§¡­ª­=E®Y=MIMMNFK=k­¬=±­¬­=±²~²£=­±±£°´~²£=¢§¤¤£°£¬¸£=±§¥¬§¤§¡~²§´£=²°~=§=¡­¬²°­ªª§=tq=£=§=²­®§=
cukJj`h=²°~²²~²§=¡­¬=^^sJ¦cuk=­=^^sJ«cuk=~=NUJNV=±£²²§«~¬£=¢§=£²ĞK=EcF=¢~²§=°~®®°£±£¬²~²§=¡­«£=«~±±~=
´£¬²°§¡­ª~°£=±§¬§±²°~=EisF=«£¢§~=¬­°«~ª§¸¸~²~=®£°=®£±­=¡­°®­°£­=®£°=¥°³®®­=¢§=²°~²²~«£¬²­=~=¡§~±¡³¬=«­«£¬²­=
²£«®­°~ª£K=f=¢~²§=±­¬­=±²~²§=~¬~ª§¸¸~²§=«£¢§~¬²£=^kls^=~=³¬~=´§~K=a§¤¤£°£¬¸£=±§¥¬§¤§¡~²§´£=±­¬­=±²~²£=­±±£°´~²£=
²°~=§=²­®§=cukJj`h=²°~²²~²§=¡­¬=´£§¡­ª­=£=§=¡­¬²°­ªª§=tq=~=S=±£²²§«~¬£=¢§=£²Ğ=E®Y=MIMRF=£=~=V=JNM=±£²²§«~¬£=¢§=
£²Ğ=E®Y=MIMMMNFK=k£±±³¬~=¢§¤¤£°£¬¸~=±§¥¬§¤§¡~²§´~=Ħ=±²~²~=­±±£°´~²~=²°~=§=²­®§=ckJj=`h=²°~²²~²§=¡­¬=^^s=£=§=
¡­¬²°­ªª§=tq=~=NUJNV=±£²²§«~¬£=¢§=£²ĞK=EdF=«~±±~=´£¬²°§¡­ª~°£=±§¬§±²°~=EisF=¬­°«~ª§¸¸~²~=®£°=®£±­=¡­°®­°£­=¬£§=



=NU=

²­®§=cukJj`h=£=tq=®°§«~=¢£ª=²°~²²~«£¬²­K=a§¤¤£°£¬¸~=±§¥¬§¤§¡~²§´~=²°~=§=²­®§=cukJj`h=²°~²²~²§=¡­¬=´£§¡­ª­=
£=§=¡­¬²°­ªª§=tq=~=S=±£²²§«~¬£=¢§=£²Ğ=E²£±²=²=p²³¢£¬²X=®Y=MIMNFK=EeF=ª§´£ªª§=±§£°§¡§=¢§=¡~²£¬~=ª£¥¥£°~=¢£ªª~=«§­±§¬~=
£±®°£±±§=¡­«£=´~ª­°§=«£¢§=®£°=¥°³®®­=¢§= ²°~²²~«£¬²­K= f=¢~²§= ±­¬­=±²~²§= ~¬~ª§¸¸~²§= ²°~«§²£=^kls^=~=³¬~=´§~=
°§±®£²²­= ~ª= ¡­¬²°­ªª­= ²°~²²~²­= ¡­¬= ´£§¡­ª­= ~= ¡§~±¡³¬= ²£«®­K= a§¤¤£°£¬¸£= ±§¥¬§¤§¡~²§´£= ±­¬­= ±²~²£= ­±±£°´~²£=
¡­¬¤°­¬²~¬¢­=§=²­®§=cukJj`h=²°~²²~²§=¡­¬=´£§¡­ª­=¡­¬=§=¡­¬²°­ªª§=tq=E®Y=MIMRF=£=¡­¬=§=²­®§=cukJj`h=²°~²²~²§=
¡­¬=^^sJ¦cuk=£=^^sJ«cuk=E®Y=MIMRF=~=VJNM=±£²²§«~¬£=¢§=£²ĞK=k£±±³¬~=¢§¤¤£°£¬¸~= ±§¥¬§¤§¡~²§´~=Ħ= ±²~²~=
°§ª£´~²~= ²°~= §= ²­®§= ²°~²²~²§= ¡­¬= ^^s= £= §= ¡­¬²°­ªª§=tq= ~= NUJNV= ±£²²§«~¬£= ¢§= £²ĞXG®Y= MIMRXGG®Y= MIMNXGGG®Y=
MIMMNXGGGG®Y=MIMMMNK=
=
=
=
=

=
Come unità di misura dell’efficacia del trattamento tramite AAV, è stato utilizzato 
³¬=°~®®­°²­=¤°~=§ª=®£±­=¢£ª=¡³­°£=«£¢§­I= §ª=¯³~ª£=Ħ=±²~²­=¬­°«~ª§¸¸~²­=®£°=§ª=®£±­=
¡­°®­°£­I=£=¯³£±²~=±¡£ª²~=¢£°§´~=¢~ª=¤~²²­=¡¦£=§=²­®§=cukJj`h=±´§ª³®®~¬­=³¬=¡³­°£=
§®£°²°­¤§¡­=£=®­±±§£¢­¬­=³¬= ~±±­=®£±­=¡­°®­°£­X=¢³¬¯³£I=¯³£±²~=¬­°«~ª§¸¸~¸§­¬£=
±§=®³İ=³²§ª§¸¸~°£=®£°=¡­¬¤°­¬²§K=n³£±²~=¬­°«~ª§¸¸~¸§­¬£= °§±³ª²~´~=®~°²§¡­ª~°«£¬²£=
®§ķ=~ª²~=¬£§=²­®§=²°~²²~²§=±­ª~«£¬²£=¡­¬=§ª=́ £§¡­ª­=°§±®£²²­=~=̄ ³£ªª§=²°~²²~²§=¡­¬=§ª=́ £²²­°£=
¡­¬²£¬£¬²£=§ª=¥£¬£=cuk=£=~¬¡¦£=¡­¬=¯³£ªª§=¢§=¡­¬²°­ªª­I=´~ª³²~²­=~=V=JNM=±£²²§«~¬£=
¢§= £²ĞI= «£¬²°£= ¬­¬= ±­¬­= ±²~²£= °§±¡­¬²°~²£= ±§¥¬§¤§¡~¬²§= ¢§¤¤£°£¬¸£= ¬£ªª~=
¬­°«~ª§¸¸~¸§­¬£= ²°~= §= ²­®§= ²°~²²~²§=¡­¬=^^s=£=¯³£ªª§=¢£ªª~=±²£±±~=£²Ğ=¢§=¡­¬²°­ªª­I=
´~ª³²~²­= ~= NUJNV= tl^K= k£ª= ¥°³®®­= ¢§= ²­®§= ²°~²²~²§= ¡­¬= §ª= ´£²²­°£I= ±­¬­= ±²~²§=
°§±¡­¬²°~²§= ¢§´£°±§= «§¥ª§­°~«£¬²§= ¬£ªª~= «~±±~= ¢£ª= ´£¬²°§¡­ª­= ±§¬§±²°­I= ±£«®°£= ~=
±£¥³§²­=¢§=¬­°«~ª§¸¸~¸§­¬£I=£=¥ª§=±²£±±§=«§¥ª§­°~«£¬²§=±­¬­=±²~²§=°§±¡­¬²°~²§=~¬¡¦£=
¬£ªª~= ¤°~¸§­¬£= ¢§= ~¡¡­°¡§~«£¬²­I= «­¬§²­°~²£= £¬²°~« £= ²°~«§²£= £¡­¡~°¢§­¥°~¤§~I=
°§±®£²²­=~§=«­¢£ªª§=cukJj`h=²°~²²~²§=±­ª~«£¬²£=¡­¬=§ª=´£§¡­ª­=£I=±§«§ª~°«£¬²£=~=
¡§İ=±­®°~¡§²~²­I=¬­¬=±­¬­=§¬´£¡£=±²~²£=°§±¡­¬²°~²£=¢§¤¤£°£¬¸£=²°~=§=²­®§=cukJj`h=
²°~²²~²§=¡­¬=^^s=£=§=²­®§=¢§=¡­¬²°­ªª­=µ§ª¢=²·®£I=±£«®°£=~=NUJNV=±£²²§«~¬£=¢§=£²ĞI=
¡§°¡~=¥ª§= ±²£±±§=®~°~«£¬²§= §¬=£±~«£K=^=S=±£²²§«~¬£=¢§=£²Ğ= ª~=«~±±~=¢£ª=´£¬²°§¡­ª­=
±§¬§±²°­=¬­°«~ª§¸¸~²~=~ª=®£±­=¡­°®­°£­=£°~=«­ª²­=®§ķ=~ª²~=¬£§=²­®§=²°~²²~²§=±­ª~«£¬²£=
¡­¬=§ª=´£§¡­ª­=EQIS=«¥L¥=F=°§±®£²²­=~§=²­®§=µ§ª¢=²·®£=EPIN=«¥L¥F=£=¡§İ=Ħ=§«®­°²~¬²£=
indicatore dell’anomalia cardiaca presente nei topi malati prima del trattamento; 
®£°= ¯³~¬²­= °§¥³~°¢~= §¬´£¡£= ª~= ¤°~¸§­¬£= ¢§= £§£¸§­¬£I= £±±~= °§±³ª²~´~= ª§£´£«£¬²£=
§¬¤£°§­°£=EQTBF=¬£§=«­¢£ªª§=cukJj`hI=°§±®£²²­=~§=«­¢£ªª§=±£ª´~²§¡§=ERRBF=±£«®°£=
«­¬§²­°~¬¢­= ¡§İ= ¬£ªª£= ±²£±±£= ±£²²§«~¬£I= «~= ¯³£±²­= °§±³ª²~²­= ¬­¬= Ħ= ~  ~±²~¬¸~=
significativo. L’analisi di questi dati dimostra che il trattamento tramite il vettore 
^^s=§¬¥£¥¬£°§¸¸~²­=¡­¬=§ª=¥£¬£=®£°=ª~=®°­²£§¬~=¤°~²~±±§¬~I=®£°«£²²£=£¤¤£²²§´~«£¬²£=
¢§=¡­°°£¥¥£°£=¬³«£°­±§=±§¬²­«§=¢£ª=¤£¬­²§®­=¡~°¢§~¡­K=f¬­ª²°£I=®£°=~´£°£=ª~=¡£°²£¸¸~=
¢§=̄ ³£±²§=°§±³ª²~²§=£=®£°=¢§«­±²°~°£=ª~=±§¡³°£¸¸~=¢£ª=²°~²²~«£¬²­=²°~«§²£=̄ ³£±²­=́ £²²­°£=
´§°~ª£I= ±­¬­= ±²~²§= «§±³°~²§= ~¬¡¦£=  §­«~°¡~²­°§= ¡~°¢§~¡§= ¢£ª= ±§£°­= ~ªª~= ¤§¬£= ¢£ªª­=
±²³¢§­K=q°~=§= §­«~°¡~²­°§=³²§ª§¸¸~²§I=±§=°§±¡­¬²°~=ª~=¡~²£¬~=ª£¥¥£°~=¢£ªª~=«§­±§¬~I=ª~=
¯³~ª£=´§£¬£=³²§ª§¸¸~²~=®£°¡¦ħ=§¬¢§¡~²­°£=¢§=¢~¬¬­=~ª=«§­¡~°¢§­X=£±±~=¦~=±³ §²­=³¬=
~³«£¬²­=±§¥¬§¤§¡~²§´­=~=NIR=¬¥L«ª=¬£§=²­®§=²°~²²~²§=¡­¬=§ª=±­ª­=´£§¡­ª­I=°§±®£²²­=~¢=³¬=
´~ª­°£=¢§=MIMQ=¬¥L«ªI=°§±¡­¬²°~²~=¬£§=²­®§=±£ª´~²§¡§=E±§¥¬§¤§¡~²§´§²Ğ=¢£ª=PIUBF=£=¢§=MIM=
VS= ­= MIMN= ¬¥L«ª= ®£°= ¯³~¬²­= °§¥³~°¢~= §= «­¢£ªª§= ^^sJ¦cuk= ­= ^^sJ«cukI=
±­««§¬§±²°~²§=¢§=³¬~=¢­±£=¢§=NbHNQ=´¥L©¥I=£=¡§İ=¢§«­±²°~=³¬=~¬¢~«£¬²­=¡³°~²§´­=£=
®°­²£²²§´­=±³ª=«§­¡~°¢§­K=r¬=~ª²°­=«~°¡~²­°£=³²§ª§¸¸~²­=Ħ=ª~=²°­®­¬§¬~=¡~°¢§~¡~I=®£°=
ª~=¯³~ª£=±§=±­¬­=°§±¡­¬²°~²§=§=ª§´£ªª§=¢§=MIQS=¬¥L=«§ªª§ª§²°­I=¬£§=²­®§=²°~²²~²§=¡­¬=§ª=±­ª­=
´£§¡­ª­I=«£¬²°£=£±±~=¬­¬=£°~=°§ª£´~ §ª£=¬£§=²­®§=tq=£I=¬£§=²­®§=²°~²²~²§=¡­¬=´£²²­°§=
´§°~ª£=~ªª~=±²£±±~=¢­±£=®°£¡£¢£¬²£«£¬²£=¡§²~²~I=±§=Ħ=­±±£°´~²~=³¬~=°§¢³¸§­¬£=¢§=̄ ³£±²­=
 §­«~°¡~²­°£=¤§¬­=~=MIMR=£=MIO=¬¥L=«ª=E°§±®£²²§´~«£¬²£=̂ ^sJ¦cuk=£=̂ ^sJ«cukFK=



=NV=

k­¬­±²~¬²£=¯³£±²§=°§±³ª²~²§=±§~¬­=£¤¤£²²§´~«£¬²£=®°­«£²²£¬²§I=ª£=¢§¤¤£°£¬¸£=¬­¬=±­¬­=
±²~²§±²§¡~«£¬²£= ~  ~±²~¬¸~= ±§¥¬§¤§¡~²§´£= £= ®­²°£  £°­= £±±£°£= ¡~³±~²£= ~¬¡¦£= ¢~=
­³²ª§£°±X= §¬­ª²°£I= ¬­¬= ±­¬­= ±²~²£= °§±¡­¬²°~²£= ¢§¤¤£°£¬¸£= §«®­°²~¬²§I= ¬£««£¬­= ¬£§=
ª§´£ªª§=¢§=¡°£~²§¬~=¡¦§¬~±§=¬£ª=±~¬¥³£=~¬~ª§¸¸~²­=~ªª~=¤§¬£=¢£ªª­=±²³¢§­I=¬ħ=¢§=®°­²£§¬~=
ª£¥~¬²£=~¡§¢§=¥°~±±§=PI=~¬~ª§±§=±´­ª²£=¤°~=²³²²§=§=¥°³®®§=~=VJNM=±£²²§«~¬£=¢§=£²Ğ=E¢~²§=
¬­¬=«­±²°~²§FK=
=
=
=
QKQ=fª=²°~²²~«£¬²­=^^s=risulta in un’espressione di FXN funzionale==
Per valutare l’avvenuta trasduzione di AAV8, sono stati fatt£=~¬~ª§±§=¢§=¯m`oI=®£°=
¯³~¬²§¤§¡~°£= ª£=¡­®§£=¢§=£±±­= Es`kF=¬£ª= ²£±±³²­=¡~°¢§~¡­K= f= °§±³ª²~²§=­²²£¬³²§= ±­¬­=
¯³£ªª§=¡¦£=¡§=±§=~±®£²²~´~I=­´´£°­=¬£§=²­®§=²°~²²~²§=±­ª~«£¬²£=¡­¬=§ª=´£²²­°£=£=§¬=¯³£ªª§=
±£ª´~²§¡§=¬­¬=±­¬­=±²~²§=²°­´~²§=§=´£²²­°§=~=ak^=«£¬²°£=±­¬­=±²~²§=°§±¡­¬²°~²§=¬£§=²­®§=
²°~²²~²§=¡­¬=§ª=´£²²­°£=^^sU=£=±§=¬­²~=¡­«£=ª~=¯³~¬²§¤§¡~¸§­¬£=±§~=¢­±£=¢§®£¬¢£¬²£=
«~= ¬­¬= ²£«®­= ¢§®£¬¢£¬²£X= §¬¤~²²§I= ±§= °§±¡­¬²°~¬­= ª§´£ªª§= ¢§´£°±§I= §¬= ®~°²§¡­ª~°£=
«~¥¥§­°§=¬£§= ²­®§= ²°~²²~²§=¡­¬=¢­±~¥¥§=®§ķ=~ª²§=«~=¬­¬=¡­¬¤°­¬²~¬¢­ª§=~=±£²²§«~¬£=
¢§´£°±£=E¢~²§=¬­¬=«­±²°~²§FK=m£°=¯³~¬²­=°§¥³~°¢~=§¬´£¡£=§=ª§´£ªª§=¢§=£±®°£±±§­¬£=¢£ªª~=
®°­²£§¬~I=±§=°§±¡­¬²°~¬­=³¬~=«£¢§~=¢§=NSVIT=£=NSRIR=¬¥L«¥=¬£§=²­®§=µ§ª¢=²·®£=~=VJNM=
±£²²§«~¬£= £= NUJNV= ±£²²§«~¬£I= «£¬²°£= ¬£§= ²­®§= ²°~²²~²§= ¡­¬= ^^sLcukI= ~= ¢§´£°±§=
dosaggi e sia nella forma umana che murina, si riscontra un’espressione molto 
±³®£°§­°£W=±§=®~°ª~=¢§=³¬=~³«£¬²­=¤§¬­=~=ONIO=´­ª²£= ª~=¯³~¬²§²Ğ=£¬¢­¥£¬~=¬£§=²­®§=
^^sJ«cuk=¡­¬=¢­±~¥¥§­=NbHNQ=´¥L©¥=~=NO=±£²²§«~¬£=­=¢§=RIN=´­ª²£=ª~=¯³~¬²§²Ğ=
£¬¢­¥£¬~= ¬£§= ²­®§= ²°~²²~²§= ¡­¬= ¢­±~¥¥§­=«§¬­°£I= ¡­°°§±®­¬¢£¬²£= ~= PbHNP= ´¥L©¥X=
¯³£±²­= ~³«£¬²­= ¢§= £±®°£±±§­¬£= ¢£ªª~= ®°­²£§¬~= Ħ= ±²~²­= °§±¡­¬²°~²­= ~¬¡¦£= ¬£ª=
¡£°´£ªª£²²­I= ¤£¥~²­I=«§¢­ªª­= ±®§¬~ª£I= £= ¬£ª= ¥~¬¥ª§­= ¢£ªª~= °~¢§¡£= ¢­°±~ª£= E¢~²§= ¬­¬=
«­±²°~²§FK=p³¡¡£±±§´~«£¬²£=®£°=¡­«®°£¬¢£°£=±£=£¬²°~« §=§=́ £²²­°§I=³«~¬­=£=«³°§¬­I=
¤­±±£°­= §¬= ¥°~¢­= ¢§= £±®°§«£°£= ª~= ®°­²£§¬~= ¤³¬¸§­¬~¬²£= §¬= ´§´­I= ±­¬­= ±²~²£= ±´­ª²£=
~¬~ª§±§=¢§=µ£±²£°¬= ª­²=®£°=´~ª³²~°£=§=ª§´£ªª§=¢£§=¡­«®ª£±±§=¢£ªª~=¡~²£¬~=¢§=²°~±®­°²­=
degli elettroni del mitocondrio. Si è notata un’espr£±±§­¬£=~³«£¬²~²~=¢§=¡­«®ª£±±§=
f=£=ff=§¬=±£¥³§²­=~ª=²°~²²~«£¬²­I=¡¦£=Ħ=°§±³ª²~²­=¯³§¬¢§=¤³¬¸§­¬~ª£=~¬¡¦£=®£°=¯³£±²­=
~±®£²²­K=
=
=
=
QKR= fª= ²°~²²~«£¬²­=^^s=°§±³ª²~= §¬=³¬~=¢§±²°§ ³¸§­¬£=~«®§~=¢§= ¤°~²~±±§¬~=¬£ª=
¡³­°£==
p­¬­= ±²~²§= «­¬§²­°~²§= §= ª§´£ªª§= ¢§= £±®°£±±§­¬£= ¢£ªª~= ®°­²£§¬~= ²°~«§²£= §¬¢~¥§¬£=
§««³¬­§±²­¡¦§«§¡~= §¬= ¡~«®§­¬§= ¢§= ²£±±³²­= ¡~°¢§~¡­= ¡¦£= ¦~= £´§¢£¬¸§~²­=
un’espressione leggera ma diffusa=¬£§=²­®§=µ§ª¢=²·®£I=«£¬²°£=§¬=¯³£ªª§=cukJj`h=
±§= Ħ= ­±±£°´~²~= ³¬’espressione più intensa in molte zone ma non uniformeX=
¢§´£°±~«£¬²£I= ¬£§= ²­®§= ²°~²²~²§= ±­ª­= ¡­¬= §ª= ´£§¡­ª­= ¬­¬= Ħ= ±²~²~= °§ª£´~²~= ~¤¤~²²­= ª~=
®°£±£¬¸~=¢§=¯³£±²~=®°­²£§¬~=Ec§¥³°~=SFK===
=
=
=
=
=

=



=OM=

=
=

=
=
=
=
=
=

=
c§¥³°~=SK=b±®°£±±§­¬£=¢§=cuk=¬£ª= ²£±±³²­=¡~°¢§~¡­W=¡­¬¤°­¬²­= ¤°~= ²­®§=tqI=cukJj`h=£=cukJj`h=
²°~²²~²§=¡­¬=^^sK=
E^F=campioni di tessuto cardiaco che mostrano l’espressione di FXN (IHC) nei topi WT e FXNJj`h=²°~²²~²§=
¡­¬=´£§¡­ª­=£=¬£§=²­®§=cukJMCK trattati con AAV. Le immagini nella fila inferiore mostrano l’ingrandimento 
di un’area del campione direttamente sopra di ess~=E°§¯³~¢°­= ª³FK=i£= ~°°£=¢§=±¡~ª~=°~®®°£±£¬²~¬­=N=««=E¤§ª~=
±³®£°§­°£F=£=NMM=ó«=E¤§ª~=§¬¤£°§­°£FK=

=
=
=
=
p³¡¡£±±§´~«£¬²£I=±§=Ħ=§«®§£¥~²­=³¬=~ª¥­°§²«­I=¡¦§~«~²­=e^il, per fare un’analisi 
±£«§¯³~¬²§²~²§´~X= ²°~«§²£= ¯³£±²­= ~ª¥­°§²«­= ±§= Ħ= ¡­«®°£±­= ¡¦£= §= ²­®§= cukJj`h=
²°~²²~²§= ¡­¬= §ª= ´£§¡­ª­= ~= ¢­±~¥¥§=  ~±±§= ®°£±£¬²~¬­= ³¬~= ±§²³~¸§­¬£= ±§«§ª£= ~= ¯³£ªª~=
°§±¡­¬²°~²~=¬£§=²­®§=¢§=¡­¬²°­ªª­=E~°££=¡­¬=cuk=¬£§=²­®§=²°~²²~²§=¡­¬=§ª=²°~²²~«£¬²­Z=
RUISB=£=¬£§=²­®§=tqZRQIQBFI=«£¬²°£=¬£§= ²­®§=~§=¯³~ª§=Ħ=±²~²~=±­««§¬§±²°~²~=³¬~=
¢­±£=£ª£´~²~I=±§=­±±£°´~=un’espressione della proteina ~³«£¬²~²~=°§±®£²²­=~=¯³£ªª~=
¢£§= ²­®§= ±£ª´~²§¡§= ETUIUB= ¡­¬= ¥£¬£=«³°§¬­= £= UQIRB= ¡­¬= ¥£¬£= ³«~¬­F= E¢~²§= ¬­¬=
«­±²°~²§FK=n³£±²­=±³¥¥£°§±¡£=¡¦£= ª~=®°­²£§¬~=cuk=Ħ=®°­¢­²²~=®§ķ=£±²£¬±§´~«£¬²£I=
~¬¡¦£=±£=¬­¬=§¬=«­¢­=­«­¥£¬£­I=¥°~¸§£=~ª=²°~²²~«£¬²­=¡­¬=´£²²­°£=^^sJcukK=
=
=
=
=
=
=
=
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QKS=i’espressione di FXN non è stata associata a cardiotossicità==
a­®­=~´£°=­²²£¬³²­=¯³£±²§=°§±³ª²~²§=®°­«£²²£¬²§I=Ħ=±²~²­=¬£¡£±±~°§­=´~ª³²~°£=®£°İ=¡¦£=
ª~= ±­´°~£±®°£±±§­¬£=¢£ªª~= ®°­²£§¬~=¢~²~= ¢~ªª~= ±­««§¬§±²°~¸§­¬£=¢£ª= ´£²²­°£=´§°~ª£=
¡­¬²£¬£¬²£=§ª=¥£¬£=cukI=¬­¬=°§±³ª²~±±£=§¬=¡~°¢§­²­±±§¡§²Ğ=£=~ª=¤§¬£=¢§=¡§İ=±­¬­=±²~²£=
¤~²²£= ¢£ªª£= ¡­ª­°~¸§­¬§= §±²­ª­¥§¡¦£= ¡­¬= £«~²­±±§ª§¬~= £¢= £­±§¬~K= q°~«§²£= ¯³£±²£=
¡­ª­°~¸§­¬§=±­¬­=±²~²£=°§±¡­¬²°~²£=ª£=¡ª~±±§¡¦£=~ª²£°~¸§­¬§=¢£ªª~=¡~°¢§­«§­®~²§~=¬£§=
²­®§=cukJj`h=²°~²²~²§=±­ª~«£¬²£=¡­¬=´£§¡­ª­=E¢£¥£¬£°~¸§­¬£=¢£§=¡~°¢§­=«§­¡§²§I=
§¬¤§ª²°~¸§­¬£=¢§=¡£ªª³ª£=«­¬­¬³¡ª£~²£I=¤§ °­±§=«§­¡~°¢§¡~=£= ²°­« §=~²°§~ª§FI=«£¬²°£=
¬£§= ²­®§= ±£ª´~²§¡§= ±§= Ħ= ­±±£°´~²~= ³¬~= ®§¡¡­ª§±±§«~= §¬¤§ª²°~¸§­¬£= ¢£ªª£= ¡£ªª³ª£=
«­¬­¬³¡ª£~²£=EO=±³=QFX=´§¡£´£°±~I=¬£§=²­®§=²°~²²~²§=¡­¬=^^sJ¦cukI=¬£ª=¢­±~¥¥§­=
NbHNQ=´¥L©¥=­®®³°£= ¡­¬=^^sJ«cuk=~¢= £¬²°~« £= ª£= ¢­±§I= ±§= Ħ= °§±¡­¬²°~²~= ³¬~=
ª£¥¥£°~=§¬¤§ª²°~¸§­¬£=¡£ªª³ª~°£=ER=±³=NTFI=¬£±±³¬~=¢£¥£¬£°~¸§­¬£=¢£§=¡~°¢§­«§­¡§²§I=
¬£±±³¬~=¤§ °­±§=£=±­ª­=³¬=¡~±­=¢§=²°­« §=~²°§~ª§=E=¢~²§=¬­¬=«­±²°~²§=FI=®£°¡§İ=±§=®³İ=
¢£¢³°°£=¡¦£=§ª=²°~²²~«£¬²­=Ħ=±²~²­=£¤¤§¡~¡£=£=¬­¬=¦~=¡~³±~²­=¡~°¢§­²­±±§¡§²ĞI=«~=~¬¸§=
¦~= ®°­²£²²­= §ª= ²£±±³²­= ¡~°¢§~¡­K= p­¬­= ±²~²£= ¤~²²£= ®­§= ~¬~ª§±§= ±³= ~ª²°§= ²£±±³²§= ®£°=
verificare un’eventuale tossicità ¬£ª= ¤£¥~²­I= ¬£ª= ¬£°´­= ±¡§~²§¡­I= ¬£ª= «³±¡­ª­=
¯³~¢°§¡§®§²£I= ¬£ª=«§¢­ªª­= ±®§¬~ª£I= ¬£ª= ¢§~¤°~««~I= ¬£ª= ¡£°´£ªª­= £= ¬£§= ¥~¬¥ª§= ¢£ªª~=
°~¢§¡£=¢­°±~ª£K=k­¬=±­¬­=±²~²§=°§±¡­¬²°~²§=°§±³ª²~²§=¡¦£=²£±²§«­¬§~±±£°­=¡~« §~«£¬²§=
«§¡°­±¡­®§¡§= °§¡­¬¢³¡§ §ª§= ~ªª~= ²­±±§¡§²Ğ= §¬= £±±§I= ²°~¬¬£= ¬£§= ¥~¬¥ª§= ¢£ªª~= °~¢§¡£=
¢­°±~ª£I= ¢­´£= ±§= Ħ= ­±±£°´~²­= ¡¦£= ³¬= ¢­±~¥¥§­= ~ª²­= ¢§= ²°~²²~«£¬²­I= ¡~³±~´~=
´~¡³­ª§¸¸~¸§­¬£=¬£§=¥~¬¥ª§X=¡§İ=¬­¬=Ħ=®°£±£¬²£=¬£§=²­®§=²°~²²~²§=¡­¬=³¬=¢­±~¥¥§­= ~±±­=
£I= ¡­«³¬¯³£I= non causa un’effettiva degenerazione dei neuroniX= ®£°¡§İI= ¬­¬= Ħ=
®­±±§ §ª£= °§¡­¬¢³°ª§= ~= ²­±±§¡§²ĞK=^²²°~´£°±­= ¡­ª­°~¸§­¬§= ®£°= §ª= ¤£°°­= £= ¡­ª­°~¸§­¬£=
Masson’s trichrome, si è potuto ulteriormente osservare che il trattamento con AAV 
previene anche la fibrosi e l’accumulo di ferro, in quanto nei topi trattati, similmente 
~§=²­®§=±~¬§I=¬­¬=Ħ=±²~²­=²°­´~²­=³¬=~¡¡³«³ª­=¢§=¤£°°­=£=ª~=¤§ °­±§=Ħ=°§±³ª²~²~=¯³~±§=
~±±£¬²£K=
=
=
=
=
RK=afp`rppflkb==
i­=±¡­®­=¢£ªª­=±²³¢§­=£°~=¯³£ªª­=¢§=¡~®§°£=±£=ª~=²£°~®§~=²°~«§²£=´£²²­°£=´§°~ª£=^^s=
¡­¬= ¥£¬£= cukI= ~= ¢³£= ¢§´£°±§= ¢­±~¥¥§I= §¬­¡³ª~²~= §¬= ²­®§= ±­²²­®­±²§= ~= ©¬­¡©­³²=
¡­¬¢§¸§­¬~ª£=cukJj`hI=¤­±±£=£¤¤§¡~¡£=£=±§¡³°~K=Ć=±²~²­=³²§ª§¸¸~²­= §ª= ´£²²­°£=¬£ª=
±§£°­²§®­=^^sUI=§¬=̄ ³~¬²­I=±³ªª~= ~±£=¢§=±²³¢§=®°£¡£¢£¬²§I=±§=Ħ=¬­²~²­=§ª=±³­=²°­®§±«­=
®£°=§ª=«³±¡­ª­=¡~°¢§~¡­=£=§¬­ª²°£I=¡­±~=¢~=¬­¬=±­²²­´~ª³²~°£I=Ħ=±²~²­=´£°§¤§¡~²­=¡¦£=
£±§±²£=³¬=ª§´£ªª­=¢§=§««³¬§²Ğ=¡­¬²°­=¢§=£±±­=°£ª~²§´~«£¬²£= ~±±­I=¡­±~=¡¦£I=~ª«£¬­=
~= ª§´£ªª­= ²£­°§¡­I= ¢­´°£  £= °~®®°£±£¬²~°£= ³¬~=  ~±£= ¢§= «~¥¥§­°£= ±§¡³°£¸¸~=
dell’utilizzo di questo mezzo. Inoltre, è stata analizzata la proteina, nella sequenza 
~«§¬­~¡§¢§¡~I=­²²£¬³²~=¢~ª=²°~¬±¥£¬£=³«~¬­=£¢=£±±~=±§=Ħ=°§´£ª~²~=£±±£°£=§¢£¬²§¡~=~ªª~=
±£¯³£¬¸~=¡­¬±£¬±­=¢£ªª~=®°­²£§¬~=£¬¢­¥£¬~=³«~¬~=cukK=p³ªª~= ~±£=¢§=²³²²§=¯³£±²§=
risultati è stato possibile concludere che sia possibile indurre un’espressione ¢£=
¬­´­=¢§=¤°~²~±±§¬~I=~ª=¤§¬£=¢§=®°£´£¬§°£=ª~=®°­¥°£±±§­¬£=¢£§=¢£¤§¡§²=¡~°¢§~¡§=~±±­¡§~²§=
~ªª~=®~²­ª­¥§~=£=¡§İ=°§±³ª²~=®­±±§ §ª£=~¬¡¦£=¢­®­=ª~=¡­«®~°±~=¢£§=®°§«§=±§¬²­«§I=¡­«£=
§= ¢£¤§¡§²= ¢£ªª~= ¤°~¸§­¬£=¢§= £§£¸§­¬£K=p­¬­= ±²~²§= ®³  ª§¡~²§= ³ª²£°§­°§= ±²³¢§= ¢§= ²£±²= ¢§=
¯³£±²­= ¡­±²°³²²­= §¬= ¢§´£°±§= «­¢£ªª§= ~¬§«~ª§= £= ²°~«§²£= ³ª²£°§­°§= «£¸¸§= ¢§=
±­««§¬§±²°~¸§­¬£W=¬£ªª~=«~¥¥§­°=®~°²£=¢£§=¡~±§=¡§İ=Ħ=°§±³ª²~²­=§¬=³¬=«§¥ª§­°~«£¬²­=
¥£¬£°~ª£= ¢£§= ±§¬²­«§= ¢£ªª~= ¡~°¢§­«§­®~²§~I= ¢£ªª~= ¬£³°­¢£¥£¬£°~¸§­¬£= £=
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dell’estensione dell’aspettativa di vita. In realtà ci sono stati dei casi in cui questa 
²£°~®§~= Ħ= °§±³ª²~²~= §¬= ³¬~= ®°­¢³¸§­¬£= £¡¡£±±§´~= ¢£ªª~= ®°­²£§¬~I= ¤§¬­= ~= OM= ´­ª²£=
l’espressione normale, e ciò è risultato in danno o interferenze con il funzionamento 
¢£§= ¡­«®ª£±±§= f= £= ff= ¢£ªª~= ¡~²£¬~= ¢§= ²°~±®­°²­= ¢£¥ª§= £ª£²²°­¬§= £=dell’ultrastruttura 
«§²­¡­¬¢°§~ª£=£=¦~=§¬­ª²°£=®­°²~²­=~ªª~=«­°²£=¢§=¡~°¢§­«§­¡§²§X=¯³£±²§=°§±³ª²~²§=±­¬­=
®£°İ=±²~²§=­²²£¬³²§=¢~=¡­±²°³²²§=¡¦£=®°£±£¬²~´~¬­=¢£§=®°­«­²­°§=±§¬²£²§¡§=«­ª²­=¤­°²§=
¡­«£=`^dI=³¬=£¬¦~¬¡£°=¢§=¡§²­«£¥~ª­´§°³±=¤³±­=¡­¬=§ª=®°­«­²­°£=¢£ª=¥£¬£=¢£ªª~=
 £²~=~¡²§¬~=¢§=®­ªª­K=m£°¡§İI=®£°=£´§²~°£=̄ ³£±²­=°§±³ª²~²­I=Ħ=±²~²­=~¢­²²~²­=³¬=~®®°­¡¡§­=
 ~±~²­= ±³=³¬=´£²²­°£= ¡¦£= ¡­¬²£¬£±±£=³¬=®°­«­²­°£= ¡­±²§²³²§´­I= ³«~¬­= £= ¡­¬=³¬~=
¤­°¸~=°£ª~²§´~«£¬²£=®§ķ= ~±±~I=±¡£¥ª§£¬¢­=§ª=®°­«­²­°£=mdhK=^=«~¥¥§­°=°~¥§­¬£=±§=
®£¬±~=¡¦£=l’aggiunta=¢£¥ª§=£ª£«£¬²§=¢§=°£¥­ª~¸§­¬£=­=l’utilizzo deª=®°­«­²­°£=¢£ªª~=
®°­²£§¬~=cuk=£¬¢­¥£¬~I=¢­´°£  £°­=®­°²~°£=§=ª§´£ªª§=¢§=£±®°£±±§­¬£=¢§=£±±~=«­ª²­=
´§¡§¬§= ~= ¯³£ªª§= °§±¡­¬²°~²§= ¬£§= «­¢£ªª§= µ§ª¢= ²·®£K= p§¡³°~«£¬²£= ±~°~¬¬­= ¬£¡£±±~°§=
³ª²£°§­°§=²£±²I=±´­ª²§=®£°=³¬=§¬²£°´~ªª­=di tempo maggiore, all’incirca di sei mesiI=£=
±´­ª²§= ±³=®°§«~²§= ¬­¬=³«~¬§I= ®£°= ´~ª³²~°£= ¥ª§= £¤¤£²²§= ¢£ªª~= ²­±±§¡§²Ğ= £= ¢£ª=«§¬§«­=
¢­±~¥¥§­=£¤¤§¡~¡£=¬£ªª~=®°­¢³¸§­¬£=¢§=³¬~=¯³~¬²§²Ğ=«§¬§«~=±³¤¤§¡§£¬²£=¢§=¤°~²~±±§¬~K=
r¬­=¢£¥ª§=~°¥­«£¬²§=®°§¬¡§®~ª«£¬²£=§¬¢~¥~²§=~²²³~ª«£¬²£I=°§¥³~°¢~=§ª=¡­«®°£¬¢£°£=
¯³~ª§= ±§~¬­= §= ª§´£ªª§= ¢§= £±®°£±±§­¬£= ¢£ªª~= ®°­²£§¬~= «§¬§«§= £¤¤§¡~¡§= ®£°= §ª=
¤³¬¸§­¬~«£¬²­= ¤§±§­ª­¥§¡­=¢£§=«§²­¡­¬¢°§X=~=¯³£±²­=®°­®­±§²­=±§=Ħ=¬­²~²­=¡¦£=¥ª§=
§¬¢§´§¢³§= £²£°­¸§¥­²§= ®£°= ¯³£±²~=«³²~¸§­¬£= ±­¬­= §¬¢§±²§¬¥³§ §ª§= ¢~§=µ§ª¢= ²·®£=¢~ª=
®³¬²­=¢§=´§±²~=¢£ª=¤£¬­²§®­=¤§±§¡­=£=~¬¡¦£=¢§=¡­«®­°²~«£¬²­I=®£°¡§İ=¯³£±²§=°§±³ª²~²§=
sembrano suggerire che un’espressione della proteina al 50%, dovrebbe restituire 
¢£¥ª§=£¤¤£²²§=²£°~®£³²§¡§=±§¥¬§¤§¡~²§´§I=®£°ª­«£¬­=®£°=¯³~¬²­=°§¥³~°¢~=ª~=°£´£°±§­¬£=
¢£ªª~= ¡~°¢§­«§­®~²§~= ~±±­¡§~²~= ~= coa^K= a~ªª£= ~¬~ª§±§= °~¡¡­ª²£= §¬= ¯³£±²­= ¡~±­= ¢§=
studio, si può concludere che l’impiego di un vettore AAV8 contenente il trans¥£¬£=
cukI=±§~=¬£ªª~=¤­°«~=³«~¬~=¡¦£=«³°§¬~I=±­««§¬§±²°~²­=§¬=³¬=±§¬¥­ª­=¢­±~¥¥§­I=®³İ=
®°£´£¬§°£=­=§¬´£°²§°£=§=±§¬²­«§=¡~°¢§~¡§=¢£ªª~=®~²­ª­¥§~I=~³«£¬²~°£=ª~=±­®°~´´§´£¬¸~=
«£¢§~=£=~¬¡¦£=ª~=«­°¤­ª­¥§~=¡~°¢§~¡~X=®£°¡§İ=±§=®³İ=§®­²§¸¸~°£=¡¦£=̄ ³£±²­=~®®°­¡¡§­=
²£°~®£³²§¡­=®­²°£  £=£±±£°£= £¬=²­ªª£°~²­=£¢=£¤¤§¡~¡£=¬£ª=²°~²²~«£¬²­=¢§=®~¸§£¬²§=¡¦£=
±´§ª³®®~¬­=±§¬²­«§=±£´£°§=£=«­ª²­=±®£±±­=ª£²~ª§I=¡­¬=¡­«®ª§¡~¸§­¬§=¡~°¢§­´~±¡­ª~°§K=
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