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(57) Sang ché dé xuat phan tir ARNi bao gdm soi thi nhat bao gbm trinh ty dan va s¢i tha
hai bao gom trinh tu khong dan trong do trinh tu khong dan bao gém phan 15 d01 dién véi
vung hat cua trinh ty dan; vi dy, ddi dién véi trinh ty phan cit. Theo mot sd khia canh,
sang ché dé xuét phan tir ARNi dé diéu tri bénh Huntington. Sang ché con dé xuat bang
biéu hién, vecto (Vi du, vecto tAAV, adenovirut tai to hop, lentivirut tai t6 hop, va HSV tai
t6 hop), cac té bao, hat virut, va dugc pham chira ARNI. Sang ché con dé xuit phuong
phap va b kit lién quan dén viéc sir dung ARNI, vi du, dé diéu tri bénh Huntington. Sang
ché con dé xuat hat AAV tai t6 hop (rAAV) va ché pham chira hat AAV tai t6 hop.
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Linh vire k§ thuit dwge dé cap

Sang ché dé cap dén phéan tr ARNi bién thé. Theo mot s khia canh, séang ché dé cap
dén ARNI bién thé dé didu tri bénh Huntington.

Tinh trang k§ thuit clia sang ché

ARN can thiép (ARNi) thé hién 1a cong cu hiru dung dé 1am cAm gen trong nghién
ctru co 86 vé chire nang gen va thé hién hira hen 16n 1am tac nhan chira bénh dé triét tiéu gen
lién quan dén viéc phat trién nhiéu bénh. V& ban chit, viéc diéu chinh gen baoi ARNI xay ra
thong qua cidc ARN nhé goi 1a cdc microARN (cac miARN) (Ambros, (2004) Nature
431:350-355; Krol va cong sw, (2010) Nat. Rev. Genet. 11:597-610). Cac microARN ndi
lén 13 tc nhan didu chinh manh mé& cta nhiéu quy trinh gen khac nhau, va khi dugc phéan
phéi béi vecto virut, cac miARN nhén tao duoc biéu hién lién tuc, tao ra su triét ti€u manh
va duy tri gen dich. Viéc 1am sing té co ché lién quan dén quy trinh miARN da cho phép
céc nha khoa hoc dong chon thiét bi ARNi gen ndi sinh va tryc tiép suy bién san phidm gen
dich béng cach sir dung caic miARN nhan tao (tham khéo, vi du, US PG Pub. 2014/0163214
va Davidson va cong su, (2012) Cell 150:873-875).

Viéc ngan can su phat trién 14m sang cta ciac ARNI 13 tiém ning @& 1am cam khong
nhim dich trong d6 ving hat (seed region) cia ARNi (thudong 14 nucleotit 1-7 hogc 1-8) bét
cdp v6i cac trinh ti trong cac mARN khéng nham dich trong ving khéng dich ma 3' (UTR)
dan dén 1am mét 6n dinh ban ma. Myc dich giam lam cAm khong nhim dich bao gom viéc
st dung céc thuét toan dé x4c dinh trinh tu hat ing vién c6 tinh dac hiéu cao dbi véi mARN
dich v&i tiém ning khong nhim dich tdi thiéu (Boudreau RL va céng sur., (2012) Nucl. Acids
Res. 41(1):¢9) va dat phan 13i trong & trong ving dan ciia ARNi (Terasawa va cong su,

(2011) Jounal of axit nucleics 2011:131579).
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ARNi d3 dugc nghién ctru 1 liéu phap dé diéu tri bénh Huntington (HD). HD 14 bénh
thoai hoa than kinh di truyén gy ra do su mé rdng phan lap CAG trong exon 1 ciia gen
huntingtin (HTT). Sy m& rong thu dugc cua dai polyglutamin trong ving diu N tao ra chirc
nidng tao doc cho protein huntingtin dot bién (mHtt). Kha ndng lam cam biéu hién mHtt 12
chién lugc chita bénh dbi v6i HD duogc ching minh 1dn dau tién & mo hinh chudt c6 didu
kién mic bénh (Yamamoto va céng sir, (2000) Cell 101:57-66.). Khi biéu hién ctia mHtt
duoc cam Gng trong cac chudt nay, su sai s6t bénh ly va hanh vi xuét hién. Su kim ham béi
dugc trung gian tetraxyclin sau do cua gen chuyén mHtt ddo nguoc su bét thudng nay, cho
thdy ring viéc 1am giam cac mirc mHit tao ra co ché don sach protein trong noron dé chuin
hoa cac thay dbi cam Gmg mHtt. Do vay, cac chién ludc chita bénh ma 1am gidm cdc mic
mHtt ¢6 thé 1am dirng mot cach tiém ning sur tién trién bénh va thuyén giadm triéu chimg
HD.

Ban chit k§ thuit clia sang ché

Theo mot s khia canh, séng ché dé xuit ARNi bao g?)m soi thir nhit va soi thir hai,
trong do6 a) soi thir nhat va s¢i thir hai tao thanh chu tric kép; b) soi th nhit bao gdm ving
din c6 it nhét 19 bazo, trong d6 ving din bao gdm viing hat bao gbm céac bazo 1-N cua soi
dan, N=7 hodc N=8; va c¢) soi thir hai bao gém vung khong dn c6 it nhét 11 bazo (vi du, it
nhét 19 bazo) ving khong din bao gdm trinh ty 15i (bulge sequence) dbi dién véi bat ky
mdt hodc nhidu trong s6 cac bazo 1-(N+2) ctia ving dan trong cdu trac kép. Theo mot sb
phuong 4n, N=7 va phan 15i déi dién bazo 1, 2, 3, 4, 5, 6, 7, 8, hogc 9 cla vung dan. Theo
cac phuong an khac, N=8 va phin 18i d6i dién bazo 1,2, 3,4, 5,6, 7, 8, 9, hodc 10 cua ving

dAn. Theo mot s& phuong an, phan 16i déi dién bazo 1 hodc bazo N+2 ctia ving dan.

Theo mdot s khia canh, sang ché dé xuit ARNi bao gém soi thtr nhit va soi th hai,
trong d6 a) sgi thu nhét va soi thr hai tao thanh cAu tric kép; b) sgi thi nhét bao gém vung
din c6 it nhat 11 bazo (vi dy, it nhit 19 bazo), trong d6 ving dan bao gdm ving hat bao
gbm cac bazo 1-N ctia s¢i ddn, N=7 hodc N=8; va c) s¢i thir hai bao gdm ving khong dan
¢6 it nhit 11 bazo (vi du, it nhit 19 bazo), trong d6 viing khong dan bao gOm trinh tur 16 d6i
dién v6i bit ky mot hodc nhiéu trong s6 cac bazo 1-(N+1) ciia ving dan trong cAu tric kép.
Theo mot sb phuong 4n, N=7 va phﬁn 16i dbi dién bazo 1, 2, 3, 4, 5, 6, 7, hodc 8 cia vung

din. Theo céc phuong 4n khéc, N=8 va phan 156i déi di¢n bazo 1, 2, 3, 4, 5, 6, 7, 8, hodc 9
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ctia ving din. Theo mot s phuong 4n, phan 16i doi dién bazo 1 hodc bazo N+1 cua ving

dan.

Theo mot sb khia canh, séng ché dé xuit ARNi bao gém soi thir nhét va soi thir hai,
trong d6 a) sgi thir nhat va soi thir hai tao thanh chu trac kép; b) soi thtr nhit bao gdm ving
din c6 it nhat 11 bazo (v du, it nhét 19 bazo), trong d6 ving dan bao gdm ving hat bao
g(‘A)m cac bazo 1-N cuia soi ddn, N=7 hoic N=8; va c) soi thir hai bao gém vung khong din
c6 it nhét 11 bazo (vi du, it nhét 19 bazo), trong d6 ving khong dan bao gém trinh tu 15i dbi
dién v6i bt ky mot hodc nhiéu trong s6 cac bazo 1-N clia viing dan trong chu trac kép. Theo
mot s6 phwong an, N=7 va phan 18i d6i dién bazo 1,2, 3, 4, 5, 6 hodc 7 ciia ving din. Theo
cac phuong 4an khac, N=8 va phén 161 ddi dién bazo 1,2, 3, 4, 5, 6, 7 hodc 8 cua vung dan.
Theo mét sb phuong én, phﬁn 161 db6i dién bazo 1 hoidc bazo N cua ving dan. Theo mot sd

phuong 4n, phan 16i dbi dién bazo 1 ctia ving din.

Theo mdt s6 phuong 4n ciia cac khia canh va phuong 4n trén, phan 18i dugc tao thanh
b&i mot hodc nhidu bazo cia soi khong din trong cdu tric kép ma khong c6 bazo bd sung
trén ving dan, trong d6 phan 15i dwoc kep boi cac bazo ma bt ciip bazo véi soi dan. Theo
mdt s6 phuong 4an, phan 16i bao gdm 1 dén 10 nucleotit. Theo mot s6 phuong an, phan 10i
bao gdm 1-3 nucleotit. Theo cac phuong 4n khic, ARNi bao g6m phan 16i th hai, trong d6

phin 11 tht hai ndm trén soi thir nhat trong ving dan & 3° dén ving hat.

Theo mdt s6 phuong an clia cac khia canh va phuong é4n trén, cAu tric kép c6 chiéu
dai nim trong khoang tir 19 dén 25 hoiic 19 dén 23 cap bazo. Theo mot sb phuong an, soi
th& nhat va/hodc thir hai con bao gdm ving nhé ra 3°, viing nho ra 5°, hodc ci ving nhd ra
3’ va 5°. Theo mdt s& phwong an, soi thir nht va soi thir hai duoc lién két v6i nhau boi lién
két ARN c6 kha ning tao thanh cdu triic vong lip. Theo mdt s6 phuong 4n, lién két ARN
bao gdm tir 4 dén 50 nucleotit. Theo mot sb phuong an, cu triic vong 13p bao gdm 4 dén 20
nucleotit. Theo mdt sé phuong an, ARNi bao gdm s¢i thir hai ddu 5> dén 3°, lién két ARN,
va soi thir nhét. Theo mot sb phuong an, ARNi bao gém so1 thir nhét dau 5° dén 3°, lién két
ARN, va soi tha hai. Theo mdt s6 phuong 4n, ARNi 14 ARN w@c ché nho (siARN),
microARN (miARN), hoac ARN kep téc nhéd (shARN).
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Theo mdt s6 phuong 4n clia cac khia canh trén, trinh ty nucleotit cia ARNi duge cai
thién dé 1am giam cdm gen khong nhim dich (vi dy, improved lam gidm lam cAm gen trong
d6 ving hat bt cap véi cac trinh tu trong céc 3'-UTR ctia cac mARN khong mong mudn va
truc tiép ngan can va lam mat 6n dinh dich ma cta cac ban ma do). Theo mot sd phurong 4n,
trinh tu axit nucleic bao gdm mét hodic nhidu mé tip CpG. Theo mdt s6 phurong 4n, trinh tur

axit nucleic bao gdm maot hodc nhiéu mé tip CpG trong ving hat.

Theo mot sé phuong 4n clia cac khia canh va phuong 4n trén, ARNi nhim dich ARN
ma héa polypeptit lién quan dén rdi loan. Theo mot s6 phwong an, rdi loan 1a r6i loan CNS.
Theo mot sb phuong an, r6i loan 12 bénh chuyén hoa tiéu thé (LSD), bénh Huntington, chiing
dong kinh, bénh Parkinson, bénh Alzheimer, dot quy, bénh thoai héa hach nén - vd ndo
(CBD), thoai héa v ndo hach day (CBGD), bénh sa sut tri tu¢ tran-thai dwong (FTD), bénh
teo da hé thong (MSA), liét trén nhan tién trién (PSP) hodc ung thu nio. Theo mot s6 phuong
an, r6i loan 1a bénh Huntington. Theo cic phuwong an khac, polypeptit 12 huntingtin. Theo
cac phuong an khéc nita, huntingtin bao gbm dot bién lién quan dén bénh Huntington. Theo
mdt s6 phuong 4n, ving dan bao gém trinh ty 5-UAGACAAUGAUUCACACGGU-3'
(SEQ ID NO:1) va vung khong dan bao gdm trinh tu 5'-“ACCGUGUGUCAUUGUCUAA-
3' (SEQ ID NO:2). Theo mot s6 phuong 4n, ving din bao gdbm trinh ty 5'-
UCGACAAUGAUUCACACGGU-3' (SEQ ID NO:15) va ving khéng dan bao gdm trinh
tu 5'-ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16). Theo mét sé phuong an, viing
dan bao gdm trinh ty 5-UAGACGAUGAUUCACACGGU-3' (SEQ ID NO:17) va ving
khong dan bao gdm trinh tw 5'-ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:138).

Theo mdt sd phuong 4n, séng ché @& xuit phuong phap lam gidm doc tinh cia ARNi
bao gdm viéc dua phan 16i vao ving khong dan cia ARNi dé tao ra ARNi nhu duoc mo ta
G day.

Theo mdt s khia canh, sang ché dé xuit cAu truc biéu hién bao gém axit nucleic ma
héa ARNi nhu dugc md ta & ddy. Theo mot sd phuong 4n, axit nucleic ma héa ARNi bao
g6m khung miARN. Theo mdt s6 phuong 4n, axit nucleic ma héa ARNIi lién két hoat dong
v6i promoter. Theo mot sd phuong an, promoter duge chon tir promoter rit sém cua virut
cu bao (CMV), LTR RSV, LTR MoMLV, promoter phosphoglyxerat kinasz- 1 (PGK),
promoter cta virut khi 40 (SV40), promoter CK6, promoter transthyretin (TTR), promoter
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TK, promoter dap ting tetraxyclin (TRE), promoter HBV, promoter hAAT, promoter LSP,
promoter dic hi¢u gan kham (LSP), promoter E2F, promoter telomeraza (h\TERT); viung
ting cudng clia virut cy bao/promoter beta-actin & ga/B-globin & thd (promoter CAG),
promoter 1-alpha yéu t6 kéo dai (promoter EFl-alpha), promoter p-glucuronidaza & nguoi,
promoter B-actin & ga (CBA), promoter LTR cla virut sarcom retrovirut, promoter
dihydrofolat reductaza, va promoter 13-actin. Theo mot s6 phuong 4n, ciu tric biéu hién
con bao gdm tin hiéu polyadenyl hoa. Theo mot s6 phuwong 4n, tin hiéu polyadenyl hoa 12
tin hidu polyadenyl hoa hoocmdn ting trudng cua bo, tin higu polyadenyl hdéa SV40, hodc

HSV TK pA.

Theo mét sb phuong 4n, sdng ché d& xuét vecto bao gdm cAu triic biéu hién nhu dugc
md ta ¢ ddy. Theo mot s6 phuong 4n, vecto 1a vecto virut lién quan dén adeno (rAAV) tai
td hop, vecto adenovirut tai td hop, vecto lentivirut tai t6 hop hodc vecto herpes don dang
t4i t6 hop (HSV) vecto. Theo mot s6 phuong 4n, vecto 12 vecto adenovirut tai t6 hop. Theo
mdt sb phuong an, vecto adenovirut tai td hop thu duogc tur kiéu huyét thanh cia adenovirut
2,1,5,6,19,3, 11,7, 14, 16, 21, 12, 18, 31, 8,9, 10, 13, 15, 17, 19, 20, 22, 23, 24-30, 37,
40,41, AdHu2, AdHu 3, AdHu4, AdHu24, AdHu26, AdHu34, AdHu35, AdHu36, AdHu37,
AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3 cua bo, Ad loai 2
cua cho, Ad cua ciru, hodc Ad loai 3 cua lon. Theo mot ) phuong an, vecto adenovirut tai
t6 hop thu duoc tir kiéu huyét thanh 2 ctia adenovirut hogc bién thé cua kidu huyét thanh 5
cua adenovirut. Theo céc phuong an khéc, vecto la vecto lentivirut tai t6 hop. Theo mot sd
phuong an, vecto lentivirut tai t6 hop thu duoc tir lentivirut dugce tao kiéu gia v6i virut gy
viém miéng c6 mun nuéc (VSV), virut gdy viém mang nio lympho bao (LCMV), Virut
song Ross (RRV), Virut Ebola, Virut Marburg, Virut Mokala, Virut Rabies, RD114 hoac
c4c bién thé cua chung. Theo cac phuong an khéc, vecto 1a vecto tHSV. Theo mot s& phuong

an, vecto tHSV thu duoc tr rtHSV-1 hoac rHSV-2.

Theo mdt s6 phuong 4n clia cac khia canh va phuong an trén, sang ché d& xuét vecto
rAAV bao gom ciu triic biéu hién ma hoa ARNi nhu duge md ta & diy. Theo mot s& phuong
4n, ciu trac biéu hién duoc kep bdi mot hodc nhiéu trinh ty doan 1ap cudi nguoc chiéu (ITR)
ctia AAV. Theo mét sb phuong an, cAu trac biéu hién duoc kep bdi hai ITR AAV. Theo
mot sé phuong 4n, ITR AAV 1a AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT,
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AAVS, AAVrhg, AAVrh8R, AAV9, AAV10, AAVrhl0, AAV11, AAV12, AAVIRA4TIA,
AAV DJ, céc ITR kidu huyét thanh AAV ciia dé, AAV ctia bo, hoic AAV clia chudt. Theo
mdt sd phuong an, ITR AAV Ia cac ITR AAV2. Theo mdt s6 phuong 4n, vecto con bao
gbm doan nhdi axit nucleic. Theo mt s6 phuong 4n, doan nhdi axit nucleic 1a & giita
promoter va axit nucleic ma héa ARNi. Theo mot $b phuong an, vecto 1a vecto rAAV tu bd
sung. Theo mot s6 phuong 4n, vecto bao gbm trinh tu axit nucleic tht nhit ma héa ARNi
va trinh tu axit nucleic thi hai ma héa phin bd sung cia ARNi, trong d6 trinh ty axit nucleic
thtr nhét c6 thé tao thanh cac cidp bazo trén cung soi véi trinh ty axit nucleic thir hai doc
theo hiu hét hodc toan bd chiéu dai ctia n6. Theo mot sb phuong an, trinh ty axit nucleic
thir nhit va trinh tu axit nucleic tht hai duoc lién két bang ITR AAV ddt bién, trong d6 ITR
AAV dot bién c6 chira dot bién 1am khuyét cua ving D va ¢ chira dot bién cia trinh tu
phan giai cudi. Theo mot s6 phuong 4n, sang ché dé xuét t& bao bao gdm vecto (vi du, vecto

rAAV) nhu dugc mo ta & day.

Theo mdt s phuong 4n cuia cac khia canh va phuong 4n trén, sing ché dé xuit hat
virut bao gém vecto ma hoa ARNi nhu dugc md ta & day trong do6 hat virut 1a hat AAV boc
vecto rAAV, hat adenovirut boc vecto adenovirut tai t hop, hat lentivirut bgoc vecto
lentivirut ti t& hop hodc hat HSV boc vecto HSV tai t6 hop. Theo mdt s6 phuong én, hat
virut 1a hat adenovirut boc vecto adenovirut tai to hop. Theo mot ) phuong 4n, hat
adenovirut bao gf”)m capsit tur kiéu huyét thanh cua adenovirut 2, 1, 5, 6, 19, 3, 11, 7, 14,
16,21, 12, 18, 31, 8, 9, 10, 13, 15, 17, 19, 20, 22, 23, 24-30, 37, 40, 41, AdHu2, AdHu 3,
AdHu4, AdHu24, AdHu26, AdHu34, AdHu35, AdHu36, AdHu37, AdHu4l, AdHu48,
AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3 cia bo, Ad loai 2 cua chd, Ad cua curu,
hodc Ad loai 3 cia lgn. Theo mot s6 phuong 4n, hat adenovirut bao gdm kiéu huyét thanh
cta capsit adenovirut 2 hodc bién thé cta kiéu huyét thanh ctia capsit adenovirut 5. Theo
cac phuong 4n khac, hat virut 13 hat lentivirut boc vecto lentivirut tai td hop. Theo mot )
phuong an, hat lentivirut bao gdm capsit duge tao kiéu gia véi virut gdy viém miéng c6 mun
nuée (VSV), virut gdy viém mang ndo lympho bao (LCMV), Virut sdng Ross (RRV), Virut
Ebola, Virut Marburg, Virut Mokala, Virut Rabies, RD114 hodc cac bién thé cua ching.
Theo cac phuong an khac, hat virut 1a hat HSV. Theo mot sb phuong an, hat HSV Ia hat
rHSV-1 hoac hat rtHSV-2.
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Theo mot sb phuong 4n, sang ché d& xuét hat AAV tai t6 hop bao gdm vecto rAAV
mi héa ARNi nhu dugc md ta & ddy. Theo mdt sd phwong 4n, hat virut AAV bao gdm
AAV1, AAV2, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVS, AAVrh8, AAVrh&R, AAVY,
AAV10, AAVrh10, AAV11, AAV12, AAV2R471A, AAV2/2-Tm8, AAV DJ, AAV2
N587A, AAV2 ES48A, AAV2 N708A, AAV V708K, AAV cla dé, AAVI/AAV2 kham,
AAV cta bo, hodc capsit AAV cta chudt capsit kiéu huyét thanh rAAV2/HBoV1. Theo
mot s6 phuong an, ITR va capsit cla hat virut rAAV thu duoc tir cing kiéu huyét thanh
AAV. Theo cac phuong an khac, ITR va capsit cta hat virut rAAV thu dugc tir cac kiéu
huyét thanh AAV khac nhau. Theo mdt s6 phuong 4n, ITR thu duge tir AAV2 va capsit cia
hat rAAV thu dugc tr AAVI.

Theo mdt sb phuong 4n, sang ché dé xuét ché pham bao gdm hat virut (v du, hat
rAAV) bao gdm vecto ma hoéa ARNi nhu duge mé ti & ddy. Theo mdt sé phuong 4n, ché

phim con bao gom chit mang duoc dung.

Theo mdt sb khia canh sang ché dé xuat phurong phap tc ché hodc lam giam biéu
hién cua polypeptit & bénh ctia dong vét c6 vu bao gbm viéc dung cho dong vat ¢6 vi a
ARNI, cAu tric biéu hién, vecto, vecto rAAV, hat virut, hat rAAV, hodc ché phém nhu duoc
md ta & day, trong d6 ARN1 nhim dich ARN ma hoa polypeptit. Theo médt s6 phuong 4n,
sang ché dé xuét phwong phap trc ché su tich tu ctia polypeptit trong té bao ciia dong vat c6
vu bao gém viéc dung cho dong vat c6 vii ARNj, cAu tric biéu hién, vecto, vecto rAAV, hat
virut, hat rAAV, hoidc ché phém nhu dugc md ta & day, trong do ARNi nhidm dich ARN ma

héa polypeptit. Theo mot s6 phuong 4n, dong vat c6 vi 12 nguoi.

Theo mdt sb phuong an sang ché d& xuét viée str dung ARNI, cAu trac biéu hién,
vecto, vecto rAAV, hat virut, hat rAAV, hodc ché phém nhu dugc mo ta ¢ day trong san
xuét thudc dé dung trong bét ky trong sd phuong phip dugc md ta & day. Theo mot s6
phuong an, sang ché @& xudt ARNI, cdu tric biéu hién, vecto, vecto rAAV, hat virut, hat
rAAV, hodc ché pham nhu duge mod ta & day dé dung trong bét ky trong s6 phuong phap
duge mo ta & day. Theo mot s6 phuong 4n, sing ché dé xuit b kit dé tao ra ARN can thiép
& dong vat c6 vl bao gém ARNI, cAu trc biéu hién, vecto, vecto rAAV, hat virut, hat tAAV,

hodc ché pham nhu dugc md ta & day. Theo mot sO phuong an, dong vét c6 v la nguoi.
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Theo mdt s& phwong 4n, bo kit 1a dé dung trong bét ky trong sé phuong phap nhu duge mo
ta & day.

Theo mdt sb khia canh, séng ché dé xuét ARNi bao gdm sgi thir nhit bao gdm viing
dan bao gbém trinh ty 5'-UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va soi thtr
hai bao gdm ving khong din bao gdm trinh ty 5'~ACCGUGUGUCAUUGUCUAA-3' (SEQ
ID NO:2), trong d6 soi thir nhit va s¢i thir hai tao thanh cdu tric kép va trong d6 gbc A &
gbc 18 hodc gbe 19 clia soi thit hai tao thanh phan 1i trong ving khong din. Theo mot s6
phuong 4n, viing din bao gdm trinh tu axit nucleic ¢6 khoang 90% tuong dong véi SEQ ID
NO:1. Theo mét sb phuong 4n, ving khong dan bao gbm trinh ty axit nucleic c6 khoang
90% tuong ddng véi SEQ ID NO:2. Theo mot sb phuong 4n, cac gbe U & cac gde 11 va 12
ctia ving din tao thanh phin 16i trong viing din. Theo mot s& phuong an, cdu tric kép co
chiéu dai nim trong khoang tir 19 dén 25 hosc 19 dén 23 cip bazo. Theo mét sb phrong 4n,
soi thir nht va/hodc tht hai con bao gdm viing nho ra 3°, viing nho ra 5°, hodc ca ving nhd
ra 3’ va 5’. Theo mot sb phuong 4n, soi thur nhét va soi thtr hai duge lién két v4i nhau boi
lién k&t ARN c6 kha nang tao thanh ciu tric vong lip. Theo mot s6 phuong 4n, lién két
ARN c¢6 kha nang tao thanh cu tric vong lip bao gbm tir 4 dén 50 nucleotit. Theo mot sd
phuong an, lién két ARN c6 kha ning tao thanh chu tric vong 1ap bao gdm tir 4 dén 20
nucleotit. Theo mot sé phuwong 4n, lién két ARN c6 kha nang tao thanh céu tric vong lip
bao gdbm 13 nucleotit. Theo mdt s6 phuong 4n, ARNi bao gbm trinh ty nucleotit néu & SEQ
ID NO:3. Theo cac phuong an khac, ARNi bao gbm trinh ty nucleotit khoang 90% tuong
ddng véi trinh tu nucleotit néu & SEQ ID NO:3. Theo mét sb phuong an, ARNi 1a ARN f{rc
ché nho (siARN), microARN (miARN), hodc ARN kep toc nhé (shARN).

Theo mot sé phuong 4n clia c4c khia canh trén, trinh ty axit nucleic cia ARNi duoc
cai thién dé 1am giam cAm gen khong nhim dich. Theo mot s6 phwong 4n, trinh tyr bao gdm
mot hodic nhiéu mé tip CpG. Theo mot s6 phuong 4n, trinh tur bao gém mat hoic nhidu mb
tip CpG trong vung hat. Theo mot s6 phuong an, ARNi bao gbm soi thir nhit bao gdbm ving
dan bao gdém trinh ty 5'-UCGACAAUGAUUCACACGGU-3' (SEQ ID NO:15) va ving
khong dén bao gom trinh tu 5'-~ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong
d6 soi thtr nhit va soi thit hai tao thanh chu tric kép va trong d6 gdc A & gbc 18 hoic gbe

19 ciia soi thir hai tao thanh phan 1i trong viing khong dan. Theo mot s6 phuong 4n, ARNi
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bao gdm soi thit nhdt bao gdbm ving dadn bao gbébm trinh ty 5-
UAGACGAUGAUUCACACGGU-3' (SEQ ID NO:17) va ving khong din bao gdm trinh
tu 5'-ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong do soi thit nhét va soi thir
hai tao thanh cAu tric kép va trong d6 gbc A & gbc 18 hoidc gbe 19 cua soi thi hai tao thanh
phén 18i trong viing khong din. Theo mot sb phuong an, ving din bao gdm trinh tu axit
nucleic ¢6 khoang 90% twong ddng véi SEQ ID NO:15 va ving khong dan bao gdm trinh
tu axit nucleic ¢6 khoang 90% twong déng v6i SEQ ID NO:16 hodc trinh ty axit nucleic c6
khoang 90% tuong dong v6i SEQ ID NO:17 va ving khong dan bao gbm trinh tu axit
nucleic c¢6 khoang 90% tuong ddng véi SEQ ID NO:18.

Theo mdt sb phuong 4n, sang ché dé xudt cdu tric biéu hién bao gdm axit nucleic ma
hoa ARNi nhu duge mo ta & trén. Theo mot sb phuong an, axit nucleic ma hoa ARNi bao
gbém khung miARN. Theo mot sd phuong 4n, axit nucleic mi héa ARNi bao gdém khung
miR-155. Theo mot sd phuong an, axit nucleic mad héa ARNI lién két hoat dong vai
promoter. Theo mot sd phwong an, promoter c6 kha ning bidu hién ARNi trong ndo cia
dong vét c¢6 vii. Theo mét s6 phuong 4n, promoter duge chon tir promoter rit sém cia virut
cu bao (CMV), LTR RSV, LTR MoMLYV, promoter phosphoglyxerat kinaza- 1 (PGK),
promoter virut khi 40 (SV40), promoter CK6, promoter transthyretin (TTR), promoter TK,
promoter dap tng tetraxyclin (TRE), promoter HBV, promoter hAAT, promoter LSP,
promoter dac hiéu gan kham (LSP), promoter E2F, promoter telomeraza (hTERT); ving
ting cudng cua virut cy bao/promoter beta-actin & ga/B-globin & thé (promoter CAG),
promoter 1-alpha yéu t6 kéo dai (promoter EFl-alpha), promoter B-glucuronidaza & nguoi,
promoter P-actin & ga (CBA), promoter LTR cua virut sarcom retrovirut, promoter
dihydrofolat reductaza, va promoter 13-actin. Theo mot s6 phuong 4n, promoter 13 promoter
B-actin lai & ga. Theo mdt sb phuong an, cdu triic biéu hién con bao gdm tin hiéu polyadenyl
hoa. Theo mot sb phuong 4n, tin hiéu polyadenyl hoa 1a tin hiéu polyadenyl hoa hoocmon
tang trudng cia bo.

Theo mdt s6 phwong 4n, sang ché dé xuit vecto bao gdm cau tric bidu hién nhu duge
md ta & trén. Theo mot s phuong an, vecto 1a vecto virut lién quan dén adeno (rAAV) tai

td hop, vecto adenovirut téi to hop, vecto lentivirut ti t6 hop hoic vecto herpes don dang

tai to hop (HSV) vecto. Theo mot s6 phuong 4n, vecto adenovirut tai to hop. Theo mdt 36
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phuong an, vecto adenovirut tai to hop thu dugce tu kiéu huyét thanh cda adenovirut 2,1, 5,
6,19,3,11,7, 14, 16, 21, 12, 18, 31, 8, 9, 10, 13, 15, 17, 19, 20, 22, 23, 24-30, 37, 40, 41,
AdHu2, AdHu 3, AdHu4, AdHu24, AdHu26, AdHu34, AdHu35, AdHu36, AdHu37,
AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3 cua bo, Ad loai 2
ctia chd, Ad cia ctru, hodc Ad loai 3 cua lon. Theo mot ) phuong an, vecto adenovirut tai
t6 hop thu duge tir kidu huyét thanh 2 cua adenovirut hodc bién thé ciia kiéu huyét thanh 5
ctia adenovirut. Theo mot s6 phuong 4n, vecto 1a vecto lentivirut tai t6 hop. Theo mot sd
phuong an, vecto lentivirut tai t6 hop thu dugc tir lentivirut dugc tao kiéu gia v6i virut gay
viém miéng ¢6 mun nude (VSV), virut gdy viém mang ndo lympho bao (LCMV), Virut
song Ross (RRV), Virut Ebola, Virut Marburg, Virut Mokala, Virut Rabies, RD114 hoac
cac bién thé cua chung. Theo mot s6 phuong 4n, vecto 13 vecto rHSV. Theo mot sd phuong

an, vecto rHSV thu dugc tir rtHSV-1 hodc rtHSV-2.

Theo mdt sb phuong 4n, sang ché dé xuit vecto AAV tai t6 hop (rAAV) bao gdm
cAu trac biéu hién ma héa ARNi nhu duge mo ta & trén. Theo mot ) phuong an, céu tric
biéu hién duoc kep bai mot hodc nhiéu trinh ty doan lip cudi ngugce chiéu (ITR) cia AAV.
Theo mdt sé phuong 4n, cau tric bidu hién dugc kep béi hai ITR AAV. Theo mot s phuong
an, [ITR AAVIAITR AAV 1a AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS,
AAVrh8, AAVrh8R, AAV9, AAV10, AAVrhl0, AAVI11, AAV12, AAV2R4TIA, AAV
DJ, c4c ITR kiéu huyét thanh AAV ctia dé, AAV cua bo, hoic AAV clia chudt. Theo mot
s6 phuong 4n, ITR AAV la cac ITR AAV2. Theo mot s& phuong 4n, vecto rAAV bao gdbm
5' dén 3' ITR AAV2, promoter, axit nucleic ma héa ARNI, tin hiéu polyadenyl hoa, va ITR
AAV?2. Theo mdt sé phuwong 4n, promoter 1a promoter CBA. Theo mot s6 phuong an, tin
hiéu polyadenyl héa 1a tin hiéu polyadenyl hoa hoocmon tdng trudng cua bo. Theo mot sd
phuong an, vecto rAAV bao gbm 5' dén 3' ctia ITR AAV2, promoter CBA, axit nucleic ma
héa ARNI, tin hiéu polyadenyl héa hoocmon tang trudng cta bo, va ITR AAV2. Theo mot
s6 phuong 4n, vecto con bao gdm doan nhdi axit nucleic. Theo mot s6 phuong an, doan nhdi
axit nucleic bao gdm axit nucleic ma héa protein huynh quang mau xanh 14 cdy (GFP). Theo
moét s6 phuong 4n, doan nhdi axit nucleic 13 & giita promoter va axit nucleic ma héa ARNi.
Theo mot sb phuong 4n, ARNi bao gbm trinh ty nucleotit néu & SEQ ID NO:3. Theo cac
phuong an khac, ARNi bao gbm trinh ty nucleotit khodng 90% tuong dong vé6i trinh ty
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nucleotit néu & SEQ ID NO:3. Theo mot s6 phuong 4n, vecto 1a vecto tu bd sung. Theo mot
s6 phuong 4n, vecto bao gdm trinh tyr axit nucleic thi nhét mi héa ARNi va trinh ty axit
nucleic thi hai ma héa phan bd sung ciia ARNi, trong d6 trinh ty axit nucleic thi nhét ¢6
thé tao thanh céc cip bazo trén cung soi véi trinh tu axit nucleic tht hai doc theo hau hét
hoac toan bo chidu dai ctia n6. Theo mdt sd phuong an, trinh ty axit nucleic thir nhét va trinh
fur axit nucleic thi hai duoc lién két bang ITR AAV dot bién, trong d6 ITR AAV dot bién

¢6 chtra dot bién 1am khuyét ctia ving D va ¢6 chira djt bién cua trinh tu phan giai cudi.

Theo mét s6 phuong 4n, sing ché dé xuét té bao bao gdm vecto hoic vecto rAAV
nhu duoc mo ta & ddy. Theo mot s6 phuong 4n, té bao is té bao cua hé than kinh trung wong

(CNS).

Theo mdt sd phuong 4n, sang ché d& xuét hat virut bao gdm vecto ma héa ARNi nhu
dugc mé ta & trén, trong d6 hat virut 1a hat AAV boc vecto rAAV, hat adenovirut boc vecto
adenovirut tai to hop, hat lentivirut boc vecto lentivirut tai td hop hodc hat HSV boc vecto
HSV tai t6 hop. Theo mot s6 phuong 4n, hat virut 12 hat adenovirut boc vecto adenovirut tai
td hop. Theo mot s phuong 4n, hat adenovirut bao gbm capsit tir kidu huyét thanh cta
adenovirut 2, 1,5,6,19,3,11,7, 14, 16,21, 12,18, 31, 8,9, 10, 13, 15, 17, 19, 20, 22, 23,
24-30, 37, 40, 41, AdHu2, AdHu 3, AdHu4, AdHu24, AdHu26, AdHu34, AdHu35,
AdHu36, AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3
cua bo, Ad loai 2 cta cho, Ad cua clru, hodc Ad loai 3 cua lgn. Theo mot ) phuong an, hat
adenovirut bao gdbm kiéu huyét thanh cta capsit adenovirut 2 hodc bién thé cta kiéu huyét
thanh ctia capsit adenovirut 5. Theo cac phuong 4n khéc, hat virut 13 hat lentivirut boc vecto
lentivirut tai td hop. Theo mot s6 phuong én, hat lentivirut bao gOm capsit duoc tao kidu gia
v6i virut gdy viém miéng c¢6 myn nuée (VSV), virut gdy viém mang ndo lympho bao
(LCMV), Virut sdong Ross (RRV), Virut Ebola, Virut Marburg, Virut Mokala, Virut Rabies,
RD114 hodc cac bién thé cta chung. Theo cac phuong an khéc, hat virut 1a hat HSV. Theo
mdt s& phuong an, hat HSV 1a hat rHSV-1 hogc hat rHSV-2.

Theo mot sb phuong 4n, sang ché d& xuét hat AAV tai td hop bao gdbm vecto rAAV
m3 héa ARNi nhu dugc mé ta & trén. Theo mot s6 phuong 4n, hat virut AAV bao gdm
AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAVT, AAVE, AAVrh8, AAVrh8R, AAVY,
AAV10, AAVrh10, AAV11, AAVI12, AAV2R471A, AAV2/2-Tm8, AAV DIJ, AAV2
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N587A, AAV2 E548A, AAV2 N708A, AAV V708K, AAV cia dé, AAVI/AAV2 kham,
AAV cua bo, hodc capsit AAV cia chudt capsit kiéu huyét thanh rAAV2/HBoV1. Theo
mot s6 phuong an, ITR va capsit cla hat virut rAAV thu duge tir cling kidu huyét thanh
AAV. Theo cic phuong an khac, ITR va capsit cua hat virut rAAV thu dugc tir cac kiéu
huyét thanh AAV khac nhau. Theo mot s6 phuong 4n, hat virut rAAV bao gdm capsit
AAV2. Theo mét s6 phuong 4n, hat virut tAAV bao gdm capsit cia AAVI, va trong d6
vecto bao gdm ITR AAV2.

Theo mét sb phuong an, sang ché dé xuét ché pham bao gdm hat virut hodc hat rAAV
nhu dugc mo ta ¢ trén. Theo cac phuong 4n khac, ché phdm bao gdm chét mang dugc dung.
Theo mdt sb phuong an, sang ché dé xuat phwong phap diéu tri bénh Huntington & dong vt
¢6 va bao gdm viéc ding cho dong vat ¢6 vi ché phdm. Theo mot s6 phuong an, sang ché
dé xuét phuong phép e ché biéu hién cta htt & dong vét c6 vii mic bénh Huntington bao
gbm viéc dung cho dong vat c6 vi ché pham. Theo mot s6 phuong 4n, sang ché dé xuét
phuong phép Grc ché su tich tu cua htt trong t& bao ctia dong vat ¢ vi mic bénh Huntington

bao gom viéc dung cho dong vit c6 va ché pham.

Theo mot sb khia canh, sang ché dé xuat phuong phép dé diéu tri bénh Huntington &
dong vat c6 vii bao gdm viée dung cho dong vat c6 vit ARNi bao gbm soi thir nhat bao gbm
axit nucleic th@r nhit bao gém trinh tu 5'-UAGACAAUGAUUCACACGGU-3' (SEQ ID
NO:1) va s¢i th hai bao gdbm axit nucleic tht hai bao gbm trinh ty 5'-
ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), trong d6 gbc A & gbe 18 hodc gbe 19
cta s¢i thir hai khéng tao thanh cip bazo véi géc trong soi thir nhét. Theo mot s khia canh,
sang ché dé xuat phuong phéap uc ché bidu hién cua htt & dong vt c6 vi mic bénh
Huntington bao gdm viéc dung cho dong vét ¢6 vi ARNi bao gbm soi thir nhét bao gbm
axit nucleic th nhit bao gdm trinh ty 5'-UAGACAAUGAUUCACACGGU-3' (SEQ ID
NO:1) va sgi tho hai bao gdbm axit nucleic thtt hai bao gdbm trinh tu 5'-
ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), trong d6 gbc A & gdc 18 hodc gbc 19
cta soi thir hai khéng tao thanh cip bazo véi géc trong sg¢1 thir nhét. Theo mét s khia canh,
sang ché dé xuit phuong phap e ché su tich tu cua htt trong té bao ctia dong vat c¢6 vi mic
bénh Huntington bao g@)m viéc dung cho dong vit c6 vii ARNi bao gém soi thir nhat bao

gdm axit nucleic thir nhit bao gém trinh tu 5'-UAGACAAUGAUUCACACGGU-3' (SEQ
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ID NO:1) v soi th hai bao gdm axit nucleic tht hai bao gdm trinh tuw 5'-
ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), trong d6 gbc A & gbc 18 hodc gbe 19

cla s¢i thir hai khong tao thanh cidp bazo voi gbc trong soi thir nhét.

Theo mét sb phuong an clia cic phuong phéap néu trén, ving dan bao gdm trinh tu
axit nucleic c6 khoang 90% tuong ddng voi SEQ ID NO:1. Theo mot s6 phuong 4n, ving
khong din bao gdm trinh tu axit nucleic ¢6 khoang 90% tuong dong voi SEQ ID NO:2.
Theo mot s§ phuong 4n, cac gbe U & cac gde 11 va 12 clia ving dan tao thanh phan 13i trong
ving dan. Theo mét sd phuong an, chu trac kép c6 chiéu dai nam trong khoang tir 19 dén
25 hodc 19 dén 23 cap bazo. Theo mot sb phuong an, soi thir nhét va/hodc tht hai con bao
gbm ving nho ra 3°, viing nhd ra 5°, hodc ca ving nho ra 3’ va 5°. Theo mot s6 phuong 4n,
soi thir nhit va soi thi hai dugce lién két voi nhau béi lién két ARN c6 kha ning tao thanh
chu triac vong lip. Theo mot s6 phuong 4n, lién két ARN c6 kha ning tao thanh ciu tric
vong 1ap bao gdm tir 4 dén 50 nucleotit. Theo mot sb phuwong 4n, lién két ARN c6 kha ning
tao thanh cAu trac vong 13p bao gdm tir 4 dén 20 nucleotit. Theo mot sé phwong 4n, lién két
ARN c¢6 kha ning tao thanh céu tric vong 1ap bao gdm 13 nucleotit. Theo mot s6 phuong
4n, ARNi bao gdm trinh tw nucleotit néu & SEQ ID NO:3. Theo cac phuong 4n khac, ARNi
bao gbm trinh ty nucleotit khoang 90% twong ddng véi trinh tw nucleotit néu & SEQ ID
NO:3. Theo mét s6 phuong an, ARNi 1a ARN tic ché nhé (siARN), microARN (miARN),
hodc ARN kep téc nho (shARN).

Theo mot sO phuong an cla cac phuwong phép néu trén, axit nucleic dugc cai thién daé
lam giam cAm gen khong nham dich. Theo mdt so phuong 4n, axit nucleic bao gdm mot
hodc nhiéu mé tip CpG. Theo mot sd phuong 4n, axit nucleic bao gom mot hodc nhi€u md

tip CpG trong vung hat.

Theo mét s phuong 4n séng ché @& xuit phuong phap dé diéu tri bénh Huntington
& dong vat c6 va bao gbm viéc dung cho ddng vat c6 vit ARNI bao gbm s¢i thir nhét bao
gdm axit nucleic thi nhét bao gdm trinh ty 5S-UCGACAAUGAUUCACACGGU-3' (SEQ
ID NO:15) va sg¢i tht hai bao gdm axit nucleic thr hai bao gdm trinh ty 5'-
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong d6 gbc A & gbc 18 hoic gbe
19 cua soi thir hai khong tao thanh cip bazo voi gbc trong soi thir nhit. Theo mot sé phuong

4n sang ché dé xuat phuong phéap dé e ché biéu hién cta htt & dong vat ¢6 v mac bénh
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Huntington bao gém viéc ding cho dong vat c6 vit ARNi bao gbm soi thir nhit bao gdm
axit nucleic thtt nhat bao gdm trinh ty 5-UCGACAAUGAUUCACACGGU-3' (SEQ ID
NO:15) va soi thtt hai bao gdm axit nucleic th@ hai bao gdm trinh tw 5'-
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong d6 gbe A & gbe 18 hodc gbc
19 cta soi thir hai khong tao thanh cip bazo véi gbc trong soi thir nhat. Theo mot s6 phuong
an sang ché dé xuat phwong phap d8 trc ché su tich tu cua htt trong té bao ctia dong vit c6
v méc bénh Huntington bao gdm viéc ding cho dong vat c¢6 va ARNi bao gOm soi thir nhét
bao gdm axit nucleic thir nhét bao gém trinh tu 5'-UCGACAAUGAUUCACACGGU-3'
(SEQ ID NO:15) va sg¢i thtr hai bao gdm axit nucleic thr hai bao gbém trinh ty 5'-
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong dé gbc A & gbc 18 hodc gbe
19 cua soi thir hai khéng tao thanh cdp bazo véi gbc trong soi thir nhét. Theo mdt sé phuong
an, soi thir nhit bao gdm trinh tyr axit nucleic ¢6 khoang 90% tuong ddng v6i SEQ ID NO:15
nhung van giit mo6 tip CpG. Theo mot s phuong 4n, soi thir hai bao gbm trinh ty axit

nucleic c6 khoang 90% twong dong véi SEQ ID NO:16 nhung van gitt md tip CpG.

Theo mot sb phuong 4n séng ché d& xudt phuong phép dé diéu tri bénh Huntington
¢ dong vat ¢ va bao gém viéc dung cho dong vt c6 vi ARN1 bao gé)m soi thir nhét bao
gdm axit nucleic thir nhat bao gdm trinh tu 5'-UAGACGAUGAUUCACACGGU-3' (SEQ
ID NO:17) va soi thtr hai bao gdm axit nucleic tht hai bao gdm trinh tw 5-
ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbe 18 hodc gbc
19 cua s¢i thir hai khong tao thanh cdp bazo véi gbc trong soi thir nhét. Theo mdt sé phuong
4n sang ché dé xuat phuong phép dé (rc ché bidu hién cua htt & dong vat ¢6 vi mic bénh
Huntington bao gém viéc ding cho dong vat c6 va ARNi bao gbm soi thi nhit bao gdm
axit nucleic th nhit bao gdm trinh tu 5-UAGACGAUGAUUCACACGGU-3' (SEQ ID
NO:17) va sg¢i thtt hai bao gdm axit nucleic tha hai bao gdbm trinh ty 5'-
ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbc 18 hodc gbe
19 cua s¢i thir hai khong tao thanh cép bazo vé6i gbc trong soi thir nhat. Theo mot s& phuong
an sang ché dé xuat phwong phap dé trc ché sy tich tu cta htt trong té bao cia dong vat co
vt méc bénh Huntington bao gdm viéc dung cho dong vét ¢6 vit ARNi bao gdm sgi thir nhat
bao gdm axit nucleic thir nhit bao gém trinh tw 5-UAGACGAUGAUUCACACGGU-3'
(SEQ ID NO:17) va soi tht hai bao gdm axit nucleic thir hai bao gbm trinh ty 5'-
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ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbc 18 hoic gde
19 cua soi thir hai khong tao thanh cap bazo voi gbc trong soi thir nhét. Theo mot s6 phuong
an, soi thtt nhat bao gdm trinh ty axit nucleic ¢ khoang 90% twong dong véi SEQ ID NO:17
nhung van giit md tip CpG. Theo mot s6 phuong 4n, sgi thr hai bao gdm trinh ty axit nucleic

c6 khoang 90% tuong ddng voi SEQ ID NO:18 nhung van giit md tip CpG.

Theo mét sd phuong 4n ciia cic phuong phap néu trén, cAu tric biéu hién bao gébm
axit nucleic ma hoa ARNi nhu dugc mo ta & trén. Theo mot ) phuong an, axit nucleic ma
héa ARNi bao gobm khung miARN. Theo mot s6 phuong 4n, axit nucleic ma héa ARNi bao
g6m khung miR-155. Theo mdt s6 phuong 4n, axit nucleic ma h6a ARNi lién két hoat dong
v6i promoter. Theo mot s6 phuong an, promoter c6 kha ning biéu hién ARNi trong nio cia
dong vat c6 va. Theo mot s6 phuong 4n, promoter duge chon tir promoter rit sém clia virut
cu bao (CMV), LTR RSV, LTR MoMLV, promoter phosphoglyxerat kinaza- 1 (PGK),
promoter virut khi 40 (SV40), promoter CK6, promoter transthyretin (TTR), promoter TK,
promoter dap tng tetraxyclin (TRE), promoter HBV, promoter hAAT, promoter LSP,
promoter dic hiéu gan kham (LSP), promoter E2F, promoter telomeraza (hTERT); vung
ting cudng cua virut cy bao/promoter beta-actin & ga/B-globin & thé (promoter CAG),
promoter 1-alpha yéu t6 kéo dai (promoter EFl-alpha), promoter B-glucuronidaza & ngudi,
promoter B-actin & ga (CBA), promoter LTR cua virut sarcom retrovirut, promoter
dihydrofolat reductaza, va promoter 13-actin. Theo mot s6 phuong 4n, promoter 12 promoter
B-actin lai & ga. Theo mdt s6 phuong 4n, cAu tric biéu hién con bao gdm tin hiéu polyadenyl
hoa. Theo mot s& phuong 4n, tin hidu polyadenyl hoa 12 tin hiéu polyadenyl hoa hoocmén

tang trudng cia bo. Theo mot sd phuong 4n,

Theo mdt sd phuong an ctia cic phuong phap néu trén, vecto bao gdm céu tric biéu
hién nhu duoc mo ta ¢ trén. Theo mot s6 phuong 4n, vecto 1 vecto virut lién quan dén
adeno (rAAV) tai t6 hop, vecto adenovirut tai td hop, vecto lentivirut tai t6 hop hodc vecto
herpes don dang tai t6 hop (HSV) vecto. Theo mot s6 phuong 4n, vecto adenovirut tai tb
hop. Theo mdt s6 phuong an, vecto adenovirut tai t6 hop thu duge tir kiéu huyét thanh ctia
adenovirut 2, 1,5,6,19,3,11,7, 14, 16, 21, 12, 18,31, 8,9, 10, 13, 15, 17, 19, 20, 22, 23,
24-30, 37, 40, 41, AdHu2, AdHu 3, AdHu4, AdHu24, AdHu26, AdHu34, AdHu3s,
AdHu36, AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3
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ctia bo, Ad loai 2 cia chd, Ad cia ctru, hoac Ad loai 3 cua lgn. Theo mot ) phuong 4n,
vecto adenovirut tai td hop thu duoc tir kiéu huyét thanh 2 ctia adenovirut hodc bién thé cta
kiéu huyét thanh 5 ctia adenovirut. Theo mot s6 phuong 4n, vecto 1a vecto lentivirut tai to
hop. Theo mot ) phuong 4n, vecto lentivirut tai td hop thu dugc tir lentivirut dugce tao kiéu
gia voi virut gy viém miéng c6 mun nu6e (VSV), virut gdy viém mang ndo lympho bao
(LCMYV), Virut song Ross (RRV), Virut Ebola, Virut Marburg, Virut Mokala, Virut Rabies,
RD114 hoic cac bién thé cua chung. Theo mot s6 phuong 4n, vecto 13 vecto rHSV. Theo

mot sé phuong an, vecto rHSV thu dugc tir tHSV-1 hodc rHSV-2.

Theo mdt sb phuong 4n cia cic phuong phip néu trén, vecto tAAV tai t6 hop (rAAV)
bao gém ciu tric biéu hién ma hoa ARNi nhu duge md ta & trén. Theo mot s& phuong an,
cAu trac biéu hién duge kep bdi mot hodc nhiéu trinh ty doan lip cubi nguogc chidu (ITR)
cua AAV. Theo mot s6 phuong an, cAu trac biéu hién duoc kep bai hai ITR AAV. Theo
mdt s6 phuong an, ITR AAVIAITR AAV 1A AAV1, AAV2, AAV3, AAV4, AAVS, AAVG,
AAV7, AAVR, AAVrh8, AAVrh8R, AAV9, AAVI10, AAVrhl10, AAVI11, AAVI12,
AAV2R471A, AAV DJ, cac ITR kiéu huyét thanh AAV cia dé, AAV cla bo, hogc AAV
ctia chudt. Theo mot s& phuong an, ITR AAV 1a cac ITR AAV2. Theo mét s6 phuong én,
vecto rAAV bao gébm 5' dén 3' ITR AAV2, promoter, axit nucleic ma héa ARNi, tin hiéu
polyadenyl hoa, va ITR AAV2. Theo mot s6 phuong 4n, promoter 1a promoter CBA. Theo
mot s6 phuong an, tin hidu polyadenyl héa 1a tin hiéu polyadeny! hoa hoocmén tang truong
ctia bo. Theo mot sd phuong 4n, vecto rAAV bao gdm 5' dén 3' ITR AAV2, promoter CBA,
axit nucleic ma hoa ARNi, tin hiéu polyadenyl hoa hoocmon tang truong cua bo, va ITR
AAV2. Theo mét sé phuong 4n, vecto con bao gbm doan nhdi axit nucleic. Theo mot sé
phwong 4n, doan nhdi axit nucleic bao gdm axit nucleic mi hoa protein huynh quang mau
xanh 14 cdy (GFP). Theo mot s6 phuong 4n, doan nhdi axit nucleic 12 & giita promoter va
axit nucleic ma hoa ARNi. Theo mét s& phuong 4n, ARNi bao gdm trinh tu nucleotit néu &
SEQ ID NO:3. Theo cac phuong an khac, ARNi bao gdm trinh tu nucleotit khoang 90%
tuong df”)ng v6i trinh tu nucleotit néu & SEQ ID NO:3. Theo mot sb phuong an, vecto la
vecto ty bo sung. Theo mot s6 phuong an, vecto bao gdm trinh ty axit nucleic thi nhét ma
héa ARNi va trinh ty axit nucleic thir hai ma héa phan bo sung ciia ARNI, trong d6 trinh tur

axit nucleic tht nhit ¢6 thé tao thanh céc cap bazo trén cung s¢i v4i trinh tu axit nucleic thir
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hai doc theo hau hét hoic toan bd chiéu dai cta n6. Theo mot sb phuong én, trinh ty axit
nucleic thir nhit va trinh ty axit nucleic thir hai duoc lién két béng ITR AAV dot bién, trong
d6 ITR AAV dbt bién c6 chira ddt bién lam khuyét ciia ving D va ¢6 chitra dot bién cta trinh
tu phan giai cubi.

Theo mot sb phuong 4n ctia cac phuong phép néu trén, hat virut bao gbm vecto ma
hoa ARNi nhu dugc md ta & trén, trong do hat virut 12 hat AAV boc vecto rAAV, hat
adenovirut boc vecto adenovirut tai td hop, hat lentivirut boc vecto lentivirut tai t6 hgp hodc
hat HSV boc vecto HSV tai t6 hop. Theo mot s6 phuong 4n, hat virut 13 hat adenovirut boc
vecto adenovirut tai té hop. Theo mot s6 phuong 4n, hat adenovirut bao gdm capsit tir kiéu
huyét thanh cia adenovirut 2, 1,5, 6, 19, 3, 11, 7, 14, 16, 21, 12, 18, 31, §, 9, 10, 13, 15,
17,19, 20, 22, 23, 24-30, 37, 40, 41, AdHu2, AdHu 3, AdHu4, AdHu24, AdHu26, AdHu34,
AdHu35, AdHu36, AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69,
Ad loai 3 cua bo, Ad loai 2 cia cho, Ad cua ciru, hodc Ad loai 3 cua lgn. Theo mot sb
phuong an, hat adenovirut bao g0m kiéu huyét thanh cla capsit adenovirut 2 hodc bién thé
ctia kiéu huyét thanh ctia capsit adenovirut 5. Theo cac phuong 4n khac, hat virut la hat
lentivirut boc vecto lentivirut tai td hop. Theo mot sd phuong 4n, hat lentivirut bao gdm
capsit duoc tao kiéu gia véi virut gy viém miéng c6 mun nude (VSV), virut gdy viém mang
ndo lympho bao (LCMV), Virut séng Ross (RRV), Virut Ebola, Virut Marburg, Virut
Mokala, Virut Rabies, RD114 hoic cic bién thé cta chung. Theo cac phuong an khéc, hat
virut 1a hat HSV. Theo mot 36 phuong an, hat HSV 1a hat rHSV-1 hodc hat rHSV-2.

Theo mdt s6 phwong 4n ciia cac phuong phap néu trén, hat AAV tai t6 hop bao gém
vecto rAAV ma hoa ARNi nhu duge md ta & trén. Theo mot sb phuong 4n, hat virut AAV
bao gdm AAVI1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVrhg,
AAVIh8R, AAV9, AAV10, AAVrhl10, AAV11, AAV12, AAV2R471A, AAV2/2-Tm38,
AAV DJ, AAV2 N587A, AAV2 E548A, AAV2 N708A, AAV V708K, AAV cua dé,
AAV1/AAV2 kham, AAV cia bo, hodc capsit AAV cia chudt capsit kiéu huyét thanh
rAAV2/HBoV1. Theo mot sé phuong 4n, ITR va capsit cua hat virut rAAV thu dugc tir
cung kiéu huyét thanh AAV. Theo céc phuong 4n khac, ITR va capsit ciia hat virut rAAV
thu duge tr cac kiéu huyét thanh AAV khéc nhau. Theo mot s6 phuong 4n, hat virut rtAAV
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bao gdm capsit AAV2. Theo mot s6 phuong 4n, hat virut rAAV bao gbm capsit cia AAV1,
va trong d6 vecto bao gdbm ITR AAV2.

Theo mot s& phuong 4n cia phuong phap néu trén hat virut hodc hat rAAV 1a trong

ché pham. Theo mot s6 phuong an, ché pham con bao gbm chét mang dugc dung.

Theo mdt sb phuong an sang ché dé xuét viée st dung ARNI, cAu trac biéu hién,
vecto, vecto rAAV, hat virut, hat rAAV, hodc ché phém nhu dugc mo ta & day trong san
xuét thubc dé dung trong bét ky trong s6 phuong phap dé diéu tri bénh Huntington dugc mb
ta & ddy. Theo mot sb phuong 4n, sang ché d& xudt ARNI, cu trac biéu hién, vecto, vecto
rAAV, hat virut, hat rAAV, hodc ché pham nhu dugc mo ta & diy dé ding trong bat ky
trong s& phuong phap dé diéu tri bénh Huntington dwgc md ta ¢ ddy. Theo mot sé phuong
an, séng ché d& xuét bo kit dé tao ra ARN can thiép dé diéu tri bénh Huntington & dong vét
c6 vu bao gém ARNi, céu triic biéu hién, vecto, vecto rAAV, hat virut, hat rAAV, hoiic ché
pham nhu duwoc mod ta & day. Theo mot s6 phuong 4n, dong vat c6 vii 1a nguoi. Theo mot s6

phuong an, b kit 12 dé dung trong bét ky trong s6 phuong phap nhur duge mo ta & day.

Tat ca céc tai liéu tham khao dugce vién dan trong ban mo ta nay, bao gom céc don

sang ché va cdng bod sang ché, dugce két hop bang cach vién dan dén toan b tai liéu do.
M0 ta van tit cdc hinh vé

HINH 1A&B thé hién AAV2/1-miARN-Hit dugc trung gian lam giam muc Htt in
vitro. (HINH 1A) So dd cua ciu triic tién virut dugc sir dung dé tao ra AAV2/1-miARN-
Hit. Plasmit duoc thiét ké dé bidu hién GFP va trinh ty miARN déi v6i Hit dudi sy kiém
soat phién ma cua promoter B-actin (CBA) & ga. ITR, doan lap cubi nguoc chiu. eGFP,
protein huynh quang mau xanh 14 cay cai tién. PolyA, polyA hoocmon ting truéng & bo.
(HINH 1B) Phan tich PCR dinh lugng uéc lugng cac mirc Htt mARN trong t€ bao HEK293
48 gior sau xtr Iy AAV-2/1-miARN-Htt. PPIA dung lam gen d6i chimg chuan hoa. Cac gia
tri dua ra la + SEM trung binh. *p<0,05.

HINH 2A-D thé hién phén loai té bao dugc hoat héa huynh quang (FACS) sau khi
lay nhidm té bao HEK293 bing vecto AAV2/1-eGFP-miARN-Htt. (HINH 2A) Dic diém
twong quan phan tich t& bao theo dong chay ctia té bio HEK293 v6i eGFP. Tén xa anh sdng
g6c hep A (FSC-A) thé hién kich thude, ving té bao twong di va SSC-A thé hién do phirc

-19-



35215

tap té bao twong dbi, ving v6i mdi chAm thé hién mot té bao. (HINH 2B) Biéu d6 huynh
quang cua cuong do huynh quang eGFP cua cac té bao v6i mbi mau phan ranh gidi cac té
bao duoc phén loai 1a GFP-, GFP+, GFP++, hodc GFP+++, twong tng. (HiNH 20) Biéu
dd 4nh sang FACS cia céc té bao HEK293 biéu hién eGFP. (HINH 2D) Bang tinh & bao
sau khi phan loai FACS.

HINH 3A-E thé hién sy chuyén nap thé van lan rong va giam Hitt sau khi tiém trong
thé van dich tiém AAV2/1-miARN-Ht trong chudt YAC128. (HINH 3A) Pic diém tuong
quan phan tich té bao theo dong chay cia té bao thé van voi eGFP. T4n xa 4nh sang goc hep
A (FSC-A) thé hién kich thuéc té bao twong dbi, ving va SSC-A thé hién do phuc tap té
bao twong dbi, ving v6i mdi chim thé hién mot té bao. (HINH 3B) D4 thi diém st dung
phan tich FSC-A v6i FITC-A. Té bao chét dugc loai ra va cac té bao eGFP+ va eGFP dugc
chon. Biéu hién GFP tir cc t& bao nay duge danh gia va dinh lugng va thé hién trén HINH
3C. (HINH 3C) Biéu d6 huynh quang cta cudng do huynh quang eGFP gom bang thiét bi
loc 505LP 530/30BP. (HINH 3D) Kinh hién vi huynh quang thé hién biéu hién eGFP lan
rong trong toan thé van sau khi dung ndi so AAV2/1-eGFP-miARN-Htt. (HINH 3E) Phan
tich PCR dinh lugng uédc luong cdc mic Htt mARN trong thé van 1 va 5 thang sau khi tiém
vecto AAV2/1-miARN-Htt hoic AAV2/1-trdng dbi chimg. PPIA ding lam gen ddi chimg
chuén héa. Céc gid tri dua ra la +£ SEM trung binh. *p<0,05. Chudt YAC128 dugc xur ly
AAV?2/1-miARN-Htt (N=8) thé hién khoang 50% giam mirc Htt mARN trong thé van khi

50 v6i chudt duge tiém to AAV?2/1-trbng (N=8 mdi thoi diém) & 1 va 5 thang sau xit ly.

HINH 4 thé hién mARN Htt & chudt giam sau khi tiém trong thé van dich tiém
AAV2/1-miARN-Htt & chudt YAC128. Phan tich PCR dinh luong uéc lugng ndi sinh céc
mitc Hit mARN & chudt trong thé van 1 va 5 thang sau khi tiém vecto d6i chimg AAV2/1-
miARN-Hitt hoic AAV2/1-trbng. PPIA dung lam gen d6i chimg chudn hoa. Cac gia tri dua
ra 1a £ SEM trung binh. *p<0,05.

HINH 5A-I thé hién ring sy ha thip mic Htt duy tri & chudét YAC128 bing AAV2/1-
miARN-Htt khong gy ra viém than kinh cong khai. (HINH 5A-C) Nhudém mau
Hematoxylin va Eosin (H&E) cac phdn mé van tir chudt YAC128 duogc xir Iy bang AAV2/1-
miARN-Htt ¢ 1 (HINH 5B) hoic 5 thang (HINH 5C) sau tiém AAV-miARN-Htt, so voi
chudt YAC128 duge xit Iy bing vecto AAV2/1-tréng (HINH 5A). (HINH 5D-F) nhudm
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mau hda md mién dich GFAP cic phin mé van tir chudt YAC128 duge xir Iy bing AAV2/1-
miARN-Htt & 1 (HINH 5E) hoic 5 thang (HINH 5F) sau tiém AAV-miARN-Htt, so véi
chudt YAC128 duge xir ly biang vecto AAV2/1-trdng (HINH 5D). (HINH 5G-I) nhudm
mau héa md mién dich Iba-1 cac phdn md van tir chudt YAC128 duge xir Iy bing AAV2/1-
miARN-Htt & 1 (HINH 5H) hodc 5 thang (HINH 5I) sau tiém AAV-miARN-Htt, so v6i
chudt YAC128 dugc xt 1y biang vecto AAV2/1-tréng (HINH 5G). Tét ca anh duge bay

ngang nhau dé so sanh chinh xac. Khung ty 1&: 0,25mm.

HINH 5J&K thé hién ring su ha thap mic Htt duy tri & chuot YAC128 béi AAV2/1-
miARN-Htt khong giy ra viém than kinh cong khai. (HINH 5J) Cac miic van ctia mic
mARN GFAP boi QPCR & 1 hodc 5 thang sau khi tiém AAV2/1-miARN-Htt. (HINH 5K)
Cac mirc mARN Ibal béi QPCR ¢ 1 hodc 5 thang sau khi tiém AAV2/1-miARN-Htt. Céc
gi4 tri dua ra 1a + SEM trung binh. *Khac biét dang ké tir chudt AAV2/1-trdng, p<0,05;
ANOVA.

HINH 6A-D thé hién thiét ké thir nghiém d& thir hidu qua ciia cho ding thé van
AAV2/1-miARN-Hit & chudt YAC128 vé thiéu hyt hanh vi. (HINH 6A) minh hoa thoi gian
thtr nghiém. Chudt YACI128 hai thing tudi va kiéu dai nhan dich tiém van song song ciia
AAV2/1-miARN-Htt (N=8 YAC va N=8 WT) hozc dbi chimg AAV2/1-tréng (N=8 YAC
va N=8 WT) va dugc dua vao thtr nghiém cin quay va thir nghiém boi cudng bic & 4 va 5
thang tudi, trong tng. Tét ca chudt duoc giy chét & 5 thang tudi, va sau d6 gom mé dé phan
tich sinh hoa va md hoc. (HINH 6B) Kinh hién vi huynh quang thé hién biéu hién eGFP
trong thé van & 3 thang sau xit ly. Cac mirc protein Htt & chudt (HINH 6C) va ngudi (HINH
6D) bing phuong phip Western blot 3 thang sau xt Iy AAV2/1-miARN-Htt.

HINH 6E&F thé hién ring viéc cho ding thé van AAV2/1-miARN-Htt lam giam
thiéu hut hanh vi & chudt YAC128. (HINH 6E) Thir nghiém cin quay day nhanh & 2 thing
sau khi tiém AAV2/1-miARN-Htt. (HINH 6F) Thoi gian dtng im trong Thit nghiém boi
cudng btrc 3 thang sau khi tiém AAV2/1-miARN-Htt. Céc gid tri dua ra 1a + SEM trung
binh. *Khac biét dang ké tir chudt AAV2/1-tréng, p<0,05; ANOVA sau Thir nghi¢m kiém

dinh sau ctia Tukey.

-21-



35215

HINH 7A&B thé hién ring xi Iy sit dung AAV2/1-miARN-Htt hiéu chinh mét phan
rdi loan phién ma cia thu thé DARPP-32 va D1 & chudt YAC128. Thy thé DARPP-32 va
D1 cac mire mARN trong thé van cia chudt YAC128 va kiéu dai dugc danh gia béi QPCR
& 3 théang sau khi tiém AAV2/1-miARN-Htt (N=8 YAC va N=8 WT) hogc dbi chimg
AAV?2/1-Tréng (N=8 YAC va N=8 WT). (HINH 7A) cic mitc mARN DARPP-32 van &
chudt YAC128 va chudt cung ltra kidu dai FVB sau xir Iy AAV2/1-Tréng hoic AAV2/1-
miARN-Htt. (HINH 7B) cac mic mARN thu thé D1 van trong chudt YAC128 va chudt
cung lra kidu dai FVB sau xir Iy AAV2/1-tréng hoic AAV2/1-miARN-Hitt. C4c gia tri dua
ra 12 + SEM trung binh. *Khac biét dang ké tir cac mau AAV?2/ 1-trbng, p<0,05; ANOVA

sau Thir nghiém kiém dinh sau cua Tukey.

HINH 8A-D thé hién cho ding ndi so AAV2/1-miARN-Hit ci thién thiéu hut van
dong va 1am giam tap hop Htt dot bién trong thé van ciia chudt YAC128 c6 tudi. (HINH
8A) Nhuom mau héa md mién dich cia cic phan ndo chudt YAC128 thé hién tap hop Hitt
dodt bién trong thé van. Tap hop duge théy & chudt YAC128 6, 9, 12 (khong thé hién) va 24
théng tudi. Chudt kibu dai thé hién khong c6 tap hop & tat ca cac do tudi duge th. (HINH
8B) Minh hoa thoi gian thir nghiém dé thtr nghiém AAV2/1-miARN-HTT & chudt YAC
128 ¢6 tudi va kiéu dai. Chudt bay tudn tudi nhan dich tiém song song trong thé vén cla
AAV2/1-miARN-Htt (N=6 YAC va N=4 WT) hoic ddi chimg AAV2/1-GFP (N=6 YAC
va N=4 WT) va sau d6 dugc thtr hanh vi & 10 thang tudi. Ndo duoc gom & 5 thang sau tiém
(khi chudt duge 12 thang tudi). (HINH 8C) Ning luc ctia chudt YAC128 trén thir nghiém
cAn quay & 3 thang sau khi tiém AAV-miARN-Htt. (HINH 8D) phan tich héa m6 mién dich
EM-48 cua cac phﬁn nio cua chudt YAC 128 dugc xu ly AAV2/1-miARN-Htt hodc
AAV2/1-eGFO ¢ 5 thang sau xir 1y.

HINH 9A&B minh hoa phén 16i trong & trinh ty than cua ShARN dugc dung cho céac
thir nghiém duge mo ta ¢ day. Nhu dugc so sanh véi khop trinh tu hoan toan duoc thé hién
trén HINH 9A (SEQ ID NO:23), trinh tu dugc ding trong cac thir nghiém trén bao gdm
nucleotit adenin (A) bd sung & dau 3' cia trinh tu hat (d4nh ddu bang miii tén), ma khong
¢6 nucleotit thymin (T) twong tng trong sgi dan (SEQ ID NO:24) (HINH 9B). Trinh ty b6

sung cho trinh ty dich dugc danh dau.
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HINH 10 thé hién trinh ty miARN PS170XA gbc (SEQ ID NO:19) va hai phién ban
khong nhim dich thip dugc cai bién, PS170XAL1 (SEQ ID NO:25) va PS170XAL2 (SEQ
ID NO:26).

HINH 11 thé hién kha ning AAV kha niang ciia AAV2/1-miARN-Htt 170XAL1 va
170XAL2 trung gian lam giam Htt in vitro. Céc gid tri dua ra la + SEM trung binh.

HINH 12A-12D thé hién kha ning AAV kha ning AAV2/1-miARN-Htt 170XAL1
va 170XAL2 d& 1am cam biéu hién Htt trong thé van ciia chudt YAC128. Htt & nguoi thé
hién trén HINH 12A va 12C. Htt & chudt dugc thé hién trén HINH 12B va 12D. Beta-
tubulin ding lam gen ddi chimg chuén héa cho tat ca cac k¥ thuat western blot. *Khac biét
dang k& tir chudt ddi chig khong duge xir Iy, p<0,05; ANOVA saut thir nghiém kiém dinh

sau cua Tukey.

HINH 13A thé hién GFAP va HINH 13B thé hién mic mARN Ibal trong thé vén.
PPIA ngudi ding 1am gen ddi ching chuin héa. Céc gia tri dua ra 1a = SEM trung binh.
*Khac biét dang ké tir chudt dbi chimg khong dugc xt 1y, p<0,05; ANOVA sau thir nghiém

kiém dinh sau cia Tukey.

HINH 14 thé hién nhudm mau héa mé mién dich GFAP va Ibal cia cic phan md
van tor chudt YAC128 duge xir ly bang AAV2/1-miARN-Htt 170XAL1 hosc AAV2/1-
miARN-Htt 170XAL2. Khung ty 1€ = 50 pM.

MO té chi tiét sang ché

Theo mot sb khia canh sang ché d& xudt ARNi cai tién; vi du, ARNi cai tién dung dé
chita bénh. Theo mdt sb phuong 4n, ARNi bao g@)m soi thir nhét va soi tht hai, trong do6 a)
soi thir nhét va tha hai tao thanh cAu tric kép; b) soi thir nhat bao gom ving dn c6 it nhit
11 bazo, trong d6 ving dan bao gdbm ving hat bao gdm céc bazo 1-N ciia s¢i dan, trong d6
N=7 hodc N=8; va ¢) soi thir hai bao gdm ving khong dan ¢ it nhit 11 bazo, trong d6 ving
khong din bao gdm trinh tur 16i ddi dién v6i bat ky mot hodc nhidu trong sé cac bazo 1-
(N+2) cta ving din trong cdu trac kép. Theo mdt s6 phuong 4n, ARNi bao gém soi thir
nhét va soi thir hai, trong d6 a) soi thir nhit va thir hai tao thanh cdu tric kép; b) soi thir nhit
bao gdm ving din co it nhit 10 bazo, trong d6 ving din bao gdm ving hat bao gdm cac

bazo 1-N cua soi dan, trong d6 N=7 hodc N=8; va ¢) s¢i thi hai bao gém vung khong dan
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¢6 it nhét 10 bazo, trong d6 ving khong dan bao gbm trinh ty 16i ddi dién véi bat ky mot
hodc nhiéu trong sb cac bazo 1-(N+1) ciia ving dan trong cAu tric kép. Theo mot s6 phuong
4n, ARNi bao gdm soi thir nhét va soi tha hai, trong d6 a) soi thir nhét va tht hai tao thanh
chu trac kép, b) soi thir nhat bao gbdm ving dan c6 it nhét 9 bazo, trong d6 ving din bao
gbm ving hat bao gbm bazo 2-7 hoic 2-8 cua soi din, va ¢) soi thtr hai bao gdm viing khong
dAn c6 it nhat 9 bazo, trong d6 ving khong dan bao gbm trinh ty 161 dbi dién véi bazo 1
hodic bazo 9 cia ving dan trong ciu trac kép. Theo mot s6 phuong 4n, ARNi bao gom sgi
thr nhit va soi thir hai, trong d6 a) soi thi nhét va thit hai tao thanh ciu tric kép, b) soi thir
nhit bao gém ving din co it nhit 9 bazo, trong d6 ving dan bao gbém viing hat bao gdm
bazo 2-7 hodic 2-8 clia sgi dan, va ¢) soi thit hai bao gém vung khong dan c6 it nhit 9 bazo,
trong d6 ving khong dan bao gbm trinh tu 16 dbi dién v6i bazo 1 ciia ving dan trong ciu

trac kép. Theo mot s6 phuong 4n, ARNi 1a ARNi nhén tao.

Theo mdt sb khia canh, sang ché dé xuét bang biéu hién, vecto (vf du, vecto AAV,
adenovirut, lentivirut, hodc HSV tai to hop ), té bao, hat virut (vi du, hat virut AAV,
adenovirut, lentivirut, hoac HSV), va dugc phém bao gém ARNIi theo sang ché. Theo cac
khia canh khéc, sang ché dé xuit phuong phap dé diéu tri bénh hoic rdi loan & dong vat co
vi bao gdm viéc ding cho dong vat c¢6 vi dugc phim bao gdm ARNi theo sang ché. Theo

céc khia canh khéc nita, sdng ché dé xuat bo kit bao gom ARNi theo sang ché.

Theo mdt sb khia canh, sang ché @& xult ARNi dé diéu tri bénh Huntington. Theo
mot s6 phuong 4n, ARNi bao gdm soi thir nhét bao gOm axit nucleic thir nhat bao gdm trinh
tr 5“-UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va soi thit hai bao gbm axit
nucleic tht hai bao gdm trinh tw 5'-~ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2),
trong d6 so1 thu nhét va soi tht hai tao thanh cAu trac kép va trong d6 géc AdG géc 18 hoac
gbc 19 néu & SEQ ID NO:2 soi thir hai khong tao thanh cdp bazo véi gbc trong soi thir nhét.
Theo mot sb khia canh, sang ché dé xuit bang biéu hién, vecto (vi dy, vecto AAV,
adenovirut, lentivirut, hoac HSV téi td hop ), cac té bao, hat virut (v/ du, hat virut AAV,
adenovirut, lentivirut, hoac HSV), va dugc phém bao gém ARNI theo sang ché. Theo cac
khia canh khac, sang ché dé xuét phuong phap dé diéu tri bénh Huntington, ¢ ché biéu hién
ctia htt, va e ché su tich tu cia hit trong t€ bao & dong vat c6 vi bao gbm viéc dung cho

dong vat c6 va duge phém bao gém ARNIi theo sang ché. Con theo cac khia canh khac nia,
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sang ché d& xuét dé sir dung duoc phim bao gdm ARNi theo sing ché dé diéu tri bénh
Huntington (v du, cai thién céc triéu ching ctia bénh Huntington), trc ché biéu hién cua htt,
hoic e ché sy tich tu cua htt trong té bao & dong vat c6 vi mac bénh Huntington. Theo cic
khia canh khéc nita, sang ché dé xudt bo kit dé diéu tri bénh Huntington ¢ dong vat c6 vi

bao gbm ARNIi theo sdng ché.
Céc k¥ thuét chung

Cac k¥ thuat va quy trinh dugec md ta hodc dugc vién dan trong ban mo ta nay nhin
chung da dugc hidu 18 va duge dp dung phé bién boi chuyén gia trong linh vyc k§ thuat nay
bang cach sir dung hé phuong phap thong thuong, nhu, vi du, cic phuong phap duoc sir
dung rong rdi dugc mod ta trong tai liéu Molecular Cloning: A Laboratory Manual
(Sambrook va céng su., 4™ ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y., 2012); Current Protocols in Molecular Biology (F.M. Ausubel, va cong su. eds.,
2003); the series Methods in Enzymology (Academic Press, Inc.); PCR 2: A Practical
Approach (M.J. MacPherson, B.D. Hames va G.R. Taylor eds., 1995); Antibodies, A
Laboratory Manual (Harlow va Lane, eds., 1988); Culture of Animal Cells: A Manual of
Basic Technique and Specialized Applications (R.I. Freshney, 6™ ed., J. Wiley va Sons,
2010); Oligonucleotit Synthesis (M.J. Gait, ed., 1984); Methods in Molecular Biology,
Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., Academic Press,
1998); Introduction to Cell and Tissue Culture (J.P. Mather va P E. Roberts, Plenum Press,
1998); Cell and Tissue Culture: Laboratory Procedures (A. Doyle, J.B. Griffiths, va D.G.
Newell, eds., J. Wiley va Sons, 1993-8); Handbook of Experimental Immunology (D.M.
Weir va C.C. Blackwell, eds., 1996); Gene Transfer Vectors for Mammalian Cells (J.M.
Miller va M.P. Calos, eds., 1987); PCR: The Polymerase Chain Reaction, (Mullis va céng
sut., eds., 1994); Current Protocols in Immunology (J.E. Coligan va céng su., eds., 1991);
Short Protocols in Molecular Biology (Ausubel va céng su., eds., J. Wiley va Sons, 2002);
Immunobiology (C.A. Janeway va cdng su., 2004); Antibodies (P. Finch, 1997); Antibodlies:
A Practical Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal Antibodies: A
Practical Approach (P. Shepherd va C. Dean, eds., Oxford University Press, 2000); St dung
Antibodies: A Laboratory Manual (E. Harlow va D. Lane, Cold Spring Harbor Laboratory
Press, 1999); The Antibodies (M. Zanetti va J. D. Capra, eds., Harwood Academic

-25-



35215

Publishers, 1995); va Cancer: Principles va Practice of Oncology (V. T. DeVita va cong su.,
eds., J.B. Lippincott Company, 2011).

Dinh nghia

"Vecto," nhu dugc st dung trong ban md ta nay, chi plasmit hodc virut tai t5 hop ¢6

chtra axit nucleic can duoc chuyén vao t€ bao chu, in vitro hodc trong co the.

Thuét ngit "polynucleotit” hodc "axit nucleic" nhu dugc st dung trong ban md ta nay
chi dang polyme cua nucleotit c6 chidu dai b4t ky, hodc 13 ribonucleotit hodc Ia
deoxyribonucleotit. Do d6, thuat ngit nay bao gbm, nhung khong giéi han &, ADN hoic
ARN soi don, soi doi hodc da sgi, ADN hé gen, cADN, thé lai ADN-ARN, hoic polyme ¢6
chira bazo purin va pyrimidin, hodc cac bazo nucleotit tu nhién, dugc cai bién vé& mit hoa
hoc hofic hoa sinh, khong tu nhién, hodc duge tao dan xuit khac. Khung polynucleotit c6
thé c6 chita nhém dudng va phosphat (nhu ¢6 thé thudong dugc tim thay trong ARN hoiic
ADN), hodc nhém dudng va phosphat dugc céi bién hodc duge thé. Theo cach khac, khung
polynucleotit c6 thé ¢6 chita polyme ¢6 cac dudi don vi tong hop nhu phosphoramidat va
do d6 c6 thé 1a oligodeoxynucleosit phosphoramidat (P-NH2) hodc oligome
phosphoramidat-phosphodieste hdn hgp. Ngoai ra, polynucleotit chu trac kép c6 thé thu
duge tir san pham polynucleotit soi don ctia qué trinh tbng hop héa hoc bang cach tong hop
s0i bd sung va U c4c sgi nay trong diéu kién thich hop, hoic béng cach téng hop soi bd sung

de novo bang cach sit dung ADN polymeraza v6i doan moi thich hop.

Thuét ngit "polypeptit" va "protein" dugc st dung thay thé 14n nhau dé chi polyme
cla cdc bazo axit amin, va khong bi giéi han & chidu dai tbi thiéu. Cac polyme ctia cac bazo
axit amin nhu vdy co thé chira cAc bazo axit amin ty nhién hodc khong tu nhién, va bao
g6m, nhung khong gi6i han &, peptit, oligopeptit, dime, trime, va multime clia cac bazo axit
amin. Ca protein chidu dai ddy du va manh cua né déu duoc bao gdm bdi dinh nghia nay.
Thuét ngit nay cling bao gbm céc cai bién sau khi biéu hién ctia polypeptit, vi du, su glycosyl
hoa, sialyl hoa, axetyl hoa, phosphoryl héa, va céac cai bién twong tu. Ngoai ra, ddi véi cic
muc dich cia sang ché, "polypeptit" chi protein bao gdm céc cai bién, nhu sy mat, sy thém,
va su thé (thudng 1a bao toan trong ty nhién), d6i vé6i trinh tu tuw nhién, véi diéu kién 1a

protein gitt dugc hoat tinh mong mudn. Céc cai bién nay c6 thé 14 chii ¥, nhu thong qua dot
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bién dinh hudng vi tri, hodc co6 thé 1a ngau nhién, nhu thong qua cac dot bién cta vat chi

san xuat protein hodc cac 16i do sy khuéch dai PCR.

"Vecto virut tai td hop " chi vecto polynucleotit tai td hop ¢ chira mét hodc nhiéu
trinh tu khac loai (#ifc la, trinh ty axit nucleic khong co6 ngudn gde tir virut). Trong trudng
hop vecto AAV tai td hop, axit nucleic tai td hop dugc kep béi it nhit mot va theo cac

phuong an hai, trinh tu doan ldp cubi nguogce chiéu (ITR).

"Vecto AAV tai td hop (vecto rAAV)" d& cap dén vecto polynucleotit bao gdm mot
hodc nhiéu trinh tu khéac loai (tizc la, trinh tu axit nucleic khong c6 ngudn gbc AAV) ma
duogc kep baoi it nhit mét, va theo cac phwong 4n hai, AAV trinh ty doan 13p cubdi ngugc
chiéu (ITR). Céc vecto rAAV nhu vay ¢ thé duogc sao chép va dugc dong géi vao cac hat
virut 1ay nhiém khi c¢6 mit trong té bao cha da duoc 1y nhiém virut hd trg thich hop (hodc
té& bao cha biéu hién chitc ning hd trg thich hop ) va biéu hién san phdm gen rep va cap
AAV (ke laprotein Rep va Cap AAV). Khi vecto rTAAV dugc két hop vao polynucleotit
16n hon (vi du, trong nhiém sic thé hodc trong vecto khac nhu plasmit duge st dung dé tach
dong hodc chuyén nhiém), thi vecto rAAV ¢c6 thé duoc goi 1a "tién vecto" ma co thé duoc
"gidi phong" boi sy sao chép va bao trong capsit v6i su ¢6 mét ctia chire nang dong goi AAV
va chirc nang hd tro thich hgp. Vecto rAAV ¢6 thé & mot dang bét ky trong s6 nhiéu dang,
bao gém, nhung khong gidi han &, plasmit, nhiém sic thé nhin tao mach th?mg, duoc tao
phtre véi lipit, duge boc trong liposom, va dugc bao trong capsit trong hat virut, cu thé 1a
hat AAV. Vecto rAAV c6 thé dugc dong gbi vao capsit virut AAV dé tao ra "hat virut két
hop adeno tai t6 hop (hat tAAV)".

"Vecto adenovirut tai td hop " d& cdp dén vecto polynucleotit bao gdbm mot hodc
nhiéu trinh tu khac loai (titc la, trinh ty axit nucleic khong c6 ngudn gbc adenovirut) ma
duoc kep bdi it nhat mot trinh tu doan lp cudi nguoc chiéu ctia adenovirut (ITR). Theo mot
s6 phuong 4n, axit nucleic tai td hop duoc kep béi hai trinh ty doan 1ap cudi nguoc chiéu
(ITR). Vecto virut tai to hop nay c6 thé duoc sao chép va dong gbi vao hat virut 1y nhiém
khi c6 mit trong té bao chii ma biéu hién cac gen adenovirut can thiét mat tir bo gen virut
tai t6 hop (vf du, gen E1, gen E2, gen E4, v.v.). Khi vecto virut tai t6 hop dugc két hop vao
polynucleotit 16n hon (vi dy, trong nhi®m sic thé hoic trong vecto khac nhu plasmit dugc

st dung dé tach dong hoic chuyén nhiém), thi vecto virut tai tb hop co thé dugc goi la "tién
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vecto" ma c6 thé duoc "giai phong" boi su sao chép va bao trong capsit v6i sy ¢6 mit ciia
chirc nang déng gbi adenovirut. Vecto virut tai t6 hop c6 thé & mot dang bat ky trong s6
nhiéu dang, bao g@)m, nhung khong gidi han &, plasmit, nhiém séc thé nhan tao mach théng,
duoc tao phirc véi lipit, dugce boc trong liposom, va dugc bao trong capsit trong hat virut,
vi du, hat adenovirut. Vecto virut ti td hop c6 thé dugc dong géi vao capsit virut adenovirut

dé tao ra "hat adenovirut tai td hop."

"Vecto lentivirut tai té hop " dé cap dén vecto polynucleotit bao gb6m mot hodc nhidu
trinh ty khac loai (fitc [a, trinh ty axit nucleic khong bcé ngudn gde lentivirut) ma duoc kep
béi it nhat mot trinh tw doan lip cudi lentivirut (LTR). Theo mot ) phuong an, axit nucleic
tai td hop duoc kep boi hai trinh ty doan 1ap cudi lentivirut (LTR). Vecto virut tai to hop
nay c6 thé duoc sao chép va déng géi vao hat virut 1ay nhiém khi c6 mit trong té bao chi
ma dd 1y nhiém chirc nang hd trg thich hop. Vecto lentivirut tai t hop c6 thé duoc dong

g6i vao capsit lentivirut dé tao ra "hat lentivirut tai t6 hop."

"Vecto herpes don dang tai t6 hop (Vecto HSV tai t6 hop )" dé cap dén vecto
polynucleotit bao gdm mot hodc nhiéu trinh tu khac loai (#itc la, trinh tu axit nucleic khong
co nguén géc HSV) ma duoc kep béi trinh ty doan ldp cudi HSV. Vecto virut tai to hop nay
c6 thé dugc sao chép va déng géi vao hat virut 1y nhiém khi ¢6 mit trong té bao chti ma da
lay nhiém chirc ning hd trg thich hop. Khi vecto virut tai t6 hop duge két hop vao
polynucleotit 16n hon (vi dy, trong nhiém sc thé hodc trong vecto khac nhu plasmit duge
sir dung dé tach dong hodc chuyén nhiém), thi vecto virut tai t6 hop ¢6 thé duoc goi 1a "tién
vecto" ma c6 thé dugc "giai phéng” bdi su sao chép va bao trong capsit v6i sy c6 mit clia
chirc ndng dong gbéi HSV. Vecto virut tai t6 hop c6 thé & mot dang bat ky trong sb nhiéu
dang, bao gém, nhung khong gidi han ¢, plasmit, nhiém sic thé nhan tao mach théng, duoc
tao phirc vai lipit, duge boc trong liposom, va dugc bao trong capsit trong hat virut, vi du,
hat HSV. Vecto virut tai td hop c¢6 thé duoc déng goéi vao capsit HSV dé tao ra "hat virut
herpes don dang tai t6 hop."

"Khéc loai" nghia 1a thu dwoc tir thuc thé khac biét vé& mit kiéu gen so véi kiéu gen
cua phén con lai cua thuc thé ma no6 duogc so sanh véi hodc n6 duoc dua vao hoic duogc két
hop vao d6. Vi du, polynucleotit duge dwa boi ky thuat thiét ké di truyén vao loai té bao

khac 1a polynucleotit khéc loai (va, khi duoc biéu hién, c6 thé ma hoa polypeptit khéc loai).
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Twong tu, trinh ty té€ bao (vi du, gen hodc mdt phan cta n6) duoc két hop vao vecto virut 13

trinh tu nucleotit khac loai so v6i vecto nay.

Thuat ngft "gen chuyén" chi polynucleotit dugc dua vao té bao va c6 kha ning duoc
phién ma thanh ARN va tuy y, dugc dich ma va/hodc dugc biéu hién trong didu kién thich
hop. Theo mdt sé khia canh, gen chuyén tao ra tinh chit mong mudn cho té bao ma né duge
dua vao, hoic theo cach khac dan dén Kkét qué tri liéu hodc chin doan mong mudn. Theo
khia canh khéc, n6 c6 thé dugc phién ma thanh phan tr ma lam trung hoa sy can thiép ARN,

ching han nhuy miARN, siARN, hodc shARN.

"Promoter B-actin (CBA) ¢ ga" dung dé chi trinh ty polynucleotit c6 ngudn gdc tir
gen B-actin & ga (vi du, Gallus gallus beta actin, dugc biéu dién boi GenBank Entrez Gene
ID 396526). Nhu dugce st dung trong ban mo ta nay, "promoter B-actin & ga" ¢ thé dé cap
dén promoter c6 chira yéu t6 ving ting cudng sém virut cu bao (CMV), promoter va exon
va intron thir nhit cua gen B-actin & ga, va vat nhan ghép cua gen beta-globin & tho, nhu
trinh tu dugc mo ta trong Miyazaki, J. va cong sw (1989) Gene 79(2):269-77. Nhu dugc su
dung trong ban md ta nay, thuat ngit "promoter CAG" ¢6 thé dwoc sir dung thay thé 1an
nhau. Nhu duoc sir dung trong ban md td nay, thuit nglt "ving tdng cudng sém

CMV/promoter beta actin (CAG) & ga" co thé dugc sir dung thay thé 1an nhau.

Thuét ngit "hat hé gen (gp)," "thé twong dwong hé gen," hodc "ban sao hé gen" nhu
dugc st dung lién quan dén do chun virut, dé cp dén sb luong virion chira hé gen ADN
AAV tai t6 hop, bét ké tinh 1y nhiém hoc chirc ning. S6 luong hat hé gen trong chuin bi
vecto cu thé ¢ thé dugc xac dinh bing cac quy trinh nhu dugc md ta trong phan Vi du thue
hién sang ché trong ban mo ta nay, hodc vi du, trong tai liéu Clark va cong su. (1999) Hum.

Gene Ther., 10:1031-1039; Veldwijk va cdng su. (2002) Mol. Ther., 6:272-278.

Thuét ngit "hé gen vecto (vg)" nhu dugce s dung trong badn md ta nay c6 thé dung dé
chi mét hodc nhiéu polynucleotit c6 chira tp hgp cla céc trinh ty polynucleotit cia vecto,
vi du, vecto virut. HE gen vecto co thé duoc boc capsit trong hat virut. Tuy thudc vao vecto
virut cu thé, hé gen vecto ¢6 thé ¢6 chira ADN soi don, ADN sgi d6i, hodc ARN sgi don,
hodc ARN soi doi. Hé gen vecto ¢o thé bao gém céc trinh tu ndi sinh két hop véi vecto virut

cu thé va/hodc trinh ty khac loai bét ky dugc cai xen vao vecto virut cu thé thong qua k¥

-20-



35215

thuat tai t& hop. Vi du, hé gen vecto AAV téi td hop c6 thé bao gdm it nhat 1a mdt trinh tu
ITR kep promoter, doan nhdi, trinh tu duge quan tdm (vi dy, ARNi), va trinh ty polyadenyl
héa. Hé gen vecto hoan chinh cé thé bao gdbm tip hop hoan chinh clia cac trinh tu
polynucleotit ciia vecto. Theo mot s6 phuong 4n, d6 chuén axit nucleic ctia vecto virut ¢6
thé dugc do theo don vi vg/ml. Cac phuong phap thich hgp d& do do chuén nay la da biét
trong linh vuc (vi du, PCR dinh lugng).

Nhu duoc st dung trong ban mo ta nay, thudt ngir "c ché" c6 thé dé cap dén tac
dong phong toa, lam gidm, loai trir, hodc dbi khang khac di sy c6 mét, hodc hoat tinh cua,
dich cu thé. su Grc ché c6 thé dé cap dén sy tc ché mot phén hodc sy tre ché hoan toan. Vi
du, (rc ché bidu hién cta gen co thé dé cap dén tac dong bét ky din dén phong téa, lam giam,
loai trir, hodc bat ky ddi khang khéc ciia bidu hién gen, bao gdm lam gidm mARN (v/ du,
lam cAm phién m& mARN), suy bién mARN, trc ché dich md mARN, va v.v.. Theo mot sb
phuong én, ¢ ché biéu hién ctia HTT c6 thé dé cap dén phong toéa, lam giam, loai trur, hodc
bAt ky dbi khéng khéc ciia biéu hién HTT, bao gdm lam giam su doi dao HTT mARN (vi
dy, 1am cam phién ma HTT mARN), suy bién HTT mARN, trc ché dich ma HTT mARN, va
v.v.. Vi du khéc, tc ché su tich tu clia protein trong té bao c6 thé dé cap dén tac dong bat ky
dan dén phong toa, lam giam, loai trir, hodc ddi khang khéc ciia biéu hién protein, bao gdm
lam giam su ddi ddo mARN (vi dy, 1am cAm phién md mARN), lam suy bién mARN, tc
ché dich md mARN, suy bién protein, va v.v.. Theo mot ) phuong an, (rc ché sy tich tu cua
protein HT'T trong té bao d& cép dén phong tda, lam giam, loai trir, hodc d6i khang khéc ctia
biéu hién protein HTT trong té bao, bao gém lam giam sy ddi dao HTT mARN (vi du, 1am
cdm phién ma HTT mARN), suy bién HTT mARN, trc ché dich ma HTT mARN, suy bién

protein HTT, va v.v.

Thuat ngt "don vi lay nhiém (iu)," "hat lay nhiém," hodc "don vi sao chép," nhu duoc
st dung lién quan dén do chuén virut, chi sb lugng hat vecto AAV tai t hop lay nhiém va
¢6 kha ning sao chép nhu dugc xac dinh boi thir nghiém tim lay nhiém, con dugc goi 1a thit
nghiém tAm sao chép, nhu duge mo ta, vi du, trong tai liéu McLaughlin va cdng su. (1988)

J. Virol., 62:1963-1973.

Thuét nglt "don vi chuyén nap (tu)" nhu duge st dung lién quan dén d6 chuén virut,

chi s6 luong hat vecto AAV tai t6 hop 14y nhiém dan dén tao ra sy san xudt sin pham gen
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chuyén chte nang nhu duoc x4c dinh trong thit nghiém chirc ning duge md ta trong phén
Vi du thyc hién séng ché trong ban mo ta nay, hodc vi dy, trong tai liéu Xiao va cong su.
(1997) Exp. Neurobiol, 144:113-124; hodc trong tai liu Fisher va cong sir. (1996) J. Virol.,
70:520-532 (tht nghiém LFU).

Trinh tu "doan 13p cudi ngugce chiéu" hodc trinh ty "ITR" 1a thuét ngir da dugc hiéu
rd trong linh vuc k¥ thudt nay va chi trinh ty tuong d6i ngin duoc tim thiy & dau tan cing

cta hé gen virut theo huéng nguoc lai.

Trinh tw "doan lip cudi nguge chidu (ITR) AAV", mot thudt nglt da duoc biét 16
trong linh vyc k¥ thuit nay, 1a trinh ty gém khoang 145 nucleotit c6 mat & cd hai dau tan
cung ctia hé gen AAV s¢i don ty nhién. 125 nucleotit ngoai cung cta ITR ¢6 thé c6 mat
trong mot trong hai huréng, dan dén tinh khong ddng nhét gitra cac hé gen AAV khac nhau
va gitra hai dau ctia mot hé gen AAV. 125 nucleotit ngoai ciing ndy cfing chtra mdt vai ving
ngin hon tu bd sung (dwgce ky hiéu 1a ving A, A", B, B', C, C' va D), cho phép xay ra su bét

cip bazo ndi chudi trong phén nay cia ITR.

"Trinh ty phan tach cudi" hodc "trs" 1 trinh tu trong ving D ctia ITR AAV dugc
phan cét boi protein rep AAV trong qua trinh sao chép ADN virut. Trinh ty phén tach cubi
dot bién 1a chéng lai sy phan cét boi Protein rep AAV.

"Chirc nang hd tro AAV" dé cap dén chtre nang ma cho phép AAV duge sao chép va
dong goi bai té bao chii. Chire nang hd trg AAV ¢6 thé dugc dé xuit & dang bat ky trong sb
nhiéu dang, bao gdbm, nhung khong gi6i han &, virut hd tro hodc gen virut hd trg ma hd tro
trong viéc sao chép va dong géi AAV. Chirc nang hd trg AAV khéc 12 da biét trong linh vuc
nhu tac nhan tao thanh ung thu.

"Virut hd tro" cho AAV dung dé chi virut cho phép AAV (1 parvovirut khiém
khuyét) duoc sao chép va dong géi boi t& bao chil. Virut hd tro tao ra "chiic ning hd trg"
ma cho phép sao chép AAV. Nhiéu virut hd trg nay da duge xac dinh, bao gdm adenovirut,
herpesvirut va, poxvirut nhu virut ddu mua va baculovirut. Adenovirut bao gb6m nhiéu nhom
phu khéc nhau, mic du Adenovirut typ 5 cia nhém phu C (AdS5) duge st dung phd bién
nhét. Nhiéu adenovirut ¢6 ngudn goc tir ngudi, ddng vat ¢6 vi khong phai nguoi va chim 1a

da duge biét dén va c6 sin ¢ cac co quan luu giit nhu ATCC. Virut thudc ho herpes, cling
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¢ san & cac co quan luu gitt nhu ATCC, bao gdm, vi dy, virut gdy bénh mun giop (HSV),
virut Epstein-Barr (EBV), virut cy bao (CMV) va virut gay bénh gia dai (PRV). Cac vi du
ctia chire ning hd trg adenovirut cho sao chép AAV bao gdm chirc nang E1A, chirc ning
E1B, chic ning E2A, chirc ning VA va chuc nang E4orf6. Baculovirut ¢6 san & cac co

quan luu gitt bao gdm virut da dién nhan Autographa californica.

Didu ché rAAV duge cho 13 "co ban khong c6" virut hd tro néu ty 18 hat AAV lay
nhidm so vé&i hat hd tro virut 1y nhi®m it nhit bang khoang 10%:1; it nhat khoang 10%1, it
nhit khoang 106:1; hodc it nhat khoang 108:1 hodc hon. Theo mot s phuong 4an, diéu ché
con 1a khong c6 lugng twong duong cla protein virut hd trg (tec la, protein dang 18 c6 mit
do murc virut hd tro nay néu cac chat ban hat virut hd trg duoc néu trén c6 mit & dang bi dut
doan). Sy nhiém virut va/hodc protein té bao thudng co thé thay 1a c6 sw c6 miat ctia dai
nhudm mau Coomassie trén gel SDS (vi du, su xudt hién ctia dai khac loai nay twong tng

vGi cac protein capsit AAV VPL, VP2 va VP3).

"Ty 1& phan traim (%) d tuong ddng trinh tu" so véi trinh tu polypeptit hodc axit
nucleic tham chiéu duoc dinh nghia I3 phan trim ctia cic bazo axit amin hodc nucleotit trong
trinh twtmg vién gidng v6i bazo axit amin hodc nucleotit trong trinh ty polypeptit hodc axit
nucleic tham chiéu, sau khi sdp xép thang hang c4c trinh ty ndy va dua vao cic quang céach,
néu cin, dé dat duoc phén tram do tuong déng trinh tu toi da, va khong xem xét su thay thé
bao toan 12 mot phan cia do twong dong trinh tu. Viéc sap thang hang cho muc dich xac
dinh phén tram do tuong déng trinh ty axit amin hodc axit nucleic c6 thé dat dugc theo nhiéu
céch khac nhau da biét v6i chuyén gia trong linh vuc k§ thuét nay, ching han, st dung
chwong trinh phan mém may tinh c6 san cong khai, vi du, cic chuong trinh dugc md ta trong
Current Protocols in Molecular Biology (Ausubel va cong su, eds., 1987), Supp. 30, phan
7.7.18, Bang 7.7.1, va bao gdm phan mém BLAST, BLAST-2, ALIGN hogdc Megalign
(DNASTAR). Chuong trinh sip thing hang dugc uwu tién 1a ALIGN Plus (Scientific va
Educational Software, Pennsylvania). Chuyén gia trong linh vuc k¥ thuit nay c6 thé xéc
dinh cac thong sb thich hop dé xé4c dinh su sip xép thang hang, bao gbm thuét toan bat ky
cn thiét dé dat duoc su sip xép thing hang ti da trén toan bo chicu dai cua cac trinh tur
duoc so sanh. Ddi véi cac muc dich trong ban mo ta nay, % do tuong ddng trinh tur axit

amin cta trinh tu axit amin da cho A so véi trinh ty axit amin da cho B (ma theo cach khac
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6 thé dugc dién dat 12 trinh ty axit amin d4 cho A ¢6 hodc c6 chira % d) tuong déng trinh
ty axit amin nhét dinh so véi trinh ty axit amin da cho B) duoc tinh nhu sau: 100 nhén véi
phan sé X/Y, trong d6 X 1a s6 luong bazo axit amin duge tinh diém 12 bét cap twong dong
boi chuong trinh sip xép thing hang trinh ty trong sy sdp xép thang hang cia A va B theo
chuong trinh do, va trong d6 Y 1a tong sb luong bazo axit amin trong B. Cén phai hiéu ring
khi chidu dai cta trinh ty axit amin A khong bang chidu dai cia trinh tu axit amin B, % do
turong ddng trinh ty axit amin ca A so v6i B s& khong bang % do twong ddng trinh ty axit
amin ctia B so v6i A. Cho cac muc dich trong ban mo ta nay, % do tuong dong trinh ty axit
nucleic cta trinh ty axit nucleic C d cho so véi trinh ty axit nucleic D da cho (ma theo cach
khéc c6 thé dién dat 14 trinh tu axit nucleic C da cho ¢6 hodc ¢6 chira % do tuong déng trinh
tu axit nucleic nhét dinh so v&i trinh ty axit nucleic D di cho) duge tinh nhu sau: 100 nhin
v6i phan s W/Z, trong d6 W 1a s6 lwong nucleotit duge tinh diém 13 bét cip tvong dong
b&i chuong trinh sép xép thing hang trinh tu trong su sip xép thing hang C va D theo
chuong trinh d6, va trong d6 Z 1a tdng s6 lugng cac nucleotit trong D. Cén phai hiéu rang
khi chiéu dai cua trinh tu axit nucleic C khong béng chiéu dai cua trinh ty axit nucleic D, %
do twong ddng trinh tr axit nucleic ctia C so v6i D s& khong bang % do tuong ddng trinh t

axit nucleic cua D so véi C.

Phén tir (v du, axit nucleic hodc protein) hodc té bao "duoc phan 1ap" nghia 13 né
duogc x4c dinh va duoc tach riéng va/hodc dugc thu hoi tir thanh ph?m cua moi truong tu
nhién cua no.

"Luong hitu hiéu" 1a lugng du dé tao ra két qué c6 loi hodc mong mubn, bao gém két
qua 1am sang (vi dy, céi thién cac triéu ching, dat dugc diém dau mut 1am sang, va tuong
tu). Luong hitu hiéu co thé duogc st dung trong mot hodc nhiéu 1an st dung. P4i véi tinh
trang bénh, lrong hitu hiéu 12 lugng da dé cai thién, 1am 6n dinh, hodc lam cham sy phat

trién cua bénh.

"C4 thé" hodc "ddi tuong" 1a dong vat c6 vii. Pong vat c6 vi bao g6m, nhung khong
gidi han &, dong vat da thuan hoa (vi du, bo, ctru, meo, cho, va ngya), dong vat linh trudng
(vi dy, ngudi va dong vat linh trudng khong phai nguoi nhu khi), tho, va dong vat gam nham
(vi du, chudt nhit va chudt cbng). Theo mdt s phuong an nhét dinh, c4 thé hodc ddi tugng

la nguoi.
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Nhu dugc st dung trong ban mo ta nay, "diéu tri" 14 phuong phap thu dugc két qua
lam sang c6 lgi hodc mong mudn. Cho muc dich cta sang ché, két qua 1am sang c¢6 loi hodc
mong mudn bao gdm, nhung khong gi¢i han &, 1am thuyén giam céc triéu chimg, lam giam
bdt mire do cda bénh, 1lam bn dinh (vi du, khong lam t¢ hon) tinh trang cia bénh, ngin ngira
su lan rong (vi dy, di cdn) ciia bénh, lam tr& hodc 1am cham sy tién trién cua bénh, cai thién
hodc 1am gidm nhe tinh trang bénh, va lam thuyén gidm (mot phén hodc hoan toan), du &
murc phat hién dugc hay khong phat hién dugec. "Piéu tri" cling c¢6 thé c6 nghia 13 kéo dai

sur sOng sot so vGi sy song sot binh thuong néu khong nhén dugc dicu tri.

Nhu dugce st dung trong ban md ta nay, thuét ngit "diéu tri du phong" ding dé chi
viée diéu tri, trong do ca thé da duoc biét 1a hoic dugc nghi ng¢ 1a ¢ hodc c6 nguy co cod
rdi loan nhung khong biéu hién triéu chimg hodc chi ¢6 céc triéu ching t6i thiéu cta rdi
loan nay. C4 thé trai qua diéu tri du phong c6 thé dugc didu tritrude khi khoi phat cac tridu

chung.

"Bénh Huntington (HD)" dé cap dén rdi loan nio tién trién thuong gay ra boi dot bién
trong gen HTT (aka huntingtin, HD hodc IT15). N6 ¢6 thé duoc dic trung béi cac triéu
chimg bao gdm cac chuyén dong khong binh thudng (chimg mua giat dinh ky), mét dan
chirc nang van dong, bénh than kinh hodc cam xuc, va sa sut tri tué ting dan. Mic du hau
hét cac triéu chung xuét hién trong nhitng nidm 30 va 40, cling da quan st dugc dang thanh

thiéu nién ciia bénh. Dé md ta thém vé& HD, tham khao OMIM sb don 143100.

"Huntingtin (HTT)" con co thé dé cap dén hoic 12 gen hodc san pham polypeptit clia
n6 lién quan dén hau hét cac truong hop cia bénh Huntington. Chirc ning thong thudng
ctia huntingtin khong duoc hidu ddy du. Tuy nhién, cic dot bién & gen huntingtin dugc biét
la gy ra HD. Céc dot bién nay thuong duoc di truyén theo cach di truyén gen troi va tham
gia vao sy m¢& rong cia doan lap CAG trinucleotit trong gen HTT, din dén ving

polyglutamin (polyQ) trong protein Hitt.

Nhu duoc st dung trong ban mé ta nay, "ARNi" ¢6 thé dé cap dén bit ky phan tir
ARN ma tao ra ARN can thiép trong té bao. Cac vi du ctia ARNi bao gb6m khéng giéi han
ARN trc ché nho (siARNs), microARNs (miARNs), va ARN kep toc nho (sShARNS).
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"Khung miARN" c6 thé dé cap dén polynucleotit chira (i) trinh tuy sgi d6i nham dich
gen co loi dé bi danh guc bdi ARNI va (ii) trinh ty bd sung ma tao thanh cAu trac thén -
vong gibng cdu triac cia miARN ndi sinh. Trinh ty nhim dich gen c6 loi ddi véi ARNi (vi
dy, trinh tu ngfn,~20-nt) c6 thé thit vao céc trinh ty ma tao ra thAn-vong giébng miARN va
trinh tw ma bét cap bazo véi trinh tw ¢6 1gi dé tao thanh ciu trac kép khi polynucleotit dugc
tap hop vao ciu tric thi hai gidng miARN. Nhu duge mo ta & day, chu trac kép nay c6 thé
lai khdng hoan toan, vi du, n6 cd thé chtra mot hodc nhidu bazo khong bit cip hodc bt cip
sai. Theo phan cit ctia polynucleotit nay bdi Dicer, cu truc kép nay chira trinh ty nhim dich
gen ¢6 1oi ¢6 thé 12 bi tudt va két hop vao phirc RISC. Khung miARN c6 thé dé cap dén ban
than miARN hozic dén polynucleotit ADN ma héa miARN. Vi du ctia khung miARN la
trinh tu miR-155 (Lagos-Quintana, M. va ¢éng su (2002) Curr. Biol. 12:735-9). B0 kit ban
trén thi truong dé tach dong trinh tir vao khung miARN 14 d4 biét trong linh vuc (v dy, bd
kit vecto biéu hién miR ARNi Invitrogen™ BLOCK-iT™ Pol II tir Life Technologies,
Thermo Fisher Scientific; Waltham, MA).

Nhu duogc st dung trong ban mé ta nay, "phan 16i" d& cap dén ving axit nucleic ma
khong bd sung cho axit nucleic d6i dién n6 trong axit nucleic kép. Vi du, phén 16i ¢6 thé dé
cép dén trinh ti axit nucleic ma khong bd sung cho axit nucleic di dién trong axit nucleic
kép trong d6 phan 161 dugc kep boi cac ving axit nucleic ma b6 sung cho axit nucleic dbi
dién trong axit nucleic kép. Trong mot s6 vi du, phan 15 ¢6 thé ¢ chiéu dai bét ky trong s
1,2,3,4,5,6,7,8,9 10 hodc 16n hon 10 bazo. Trong mét s vi du, phin 16i c6 thé 1a két
qué cua viée bét cap sai (vi du, soi ddi dién chira bazo ma khong bd sung) hoic phan 15i 1a
két qua cﬁé viée khong bat cip (vi du, soi d6i dién bao gdm axit nucleic bo sung cho axit
nucleic bao quanh phan 16i nhung s¢i db6i dién khong bao gdm axit nucleic ddi dién phan
161).

Nhu dugce st dung trong ban md ta nay, thuat ngft axit nucleic is axit nucleic "co6
nghia" bao gdm trinh ty ma ma héa toan bd hodc mot phén gen chuyén. Trong mdt sé vi du,

mARN cho gen chuyén 13 axit nucleic c6 nghfa.

Nhu duoc str dung trong ban md ta nay, axit nucleic "doi nghia" 1a trinh tu cua axit
nucleic ma bo sung cho axit nucleic "c6 nghia". Vi du, axit nucleic doi nghia c¢6 thé b6 sung

cho mARN ma hoa gen chuyén.
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Nhu dugc sir dung trong ban mo td nay, "vung dan" ctia ARNi 14 soi cia ARNima lién
két mARN dich, thuong trén co s& bd sung. Ving bd sung c6 thé bao ham toan bo hozic mot
phan cta ving dan. Thong thudng, ving bd sung bao gdm it nhit ving hat. Trong nhidu

trudng hop, ving ddi nghia ciia ARNi 1a ving dan.

Nhu duge st dung trong ban mo ta nay, "ving kém theo," hodc "viung khong dan,"
duoc st dung thay thé nhau trong ban md ta nay, cuia ARNi 1a ving ARNi ma bd sung cho

vung dan. Trong nhiéu truong hop, ving c6 nghia ciia ARNi 1a ving kém theo.

Nhu duoc st dung trong ban md ta nay, "ving hat" cia ARNi (vi du, miARN) la ving
¢6 chiéu dai khoang 1-8 nucleotit ctia microARN. Trong mot s6 vi du, vung hat va 3'-UTR

ctia mARN dich ctia n6 c6 thé 1a vung xac dinh chinh trong nhén dién ARN.

Nhu duoc st dung trong ban md ta nay, "cam gen khong nhim dich" dé cap dén sy bat
cip cia vung hat ciia ARNi vdi trinh tu trong cac 3'-UTR cua mARN khong dinh trudc va
nham dén viéc ngan can va lam mét 6n dinh dich ma cta cac ban ma d6 (vi du, 1am giam biéu
hién ctia caic mARN khong dinh truée).

Viéc vién dan dén "khoang" gia tri hogc thong sd trong ban mé ti nay bao gbm (va md
tad) cac phuong an nhim vao bdn thdngia tri hodc thong s6 d6. Vi dy, phin mé ta dé cap dén
"khoang X" bao gbm phin mé ta vé "X."

Nhu dugc st dung trong ban mo ta nay, dang 36 it bao gém ca su vién din dén dang
s6 nhiéu trir khi ¢6 quy dinh khac.

Cén phai hiéu rang cac khia canh va phuong an cia sang ché dugc mé ta trong ban mo
ta nay bao gdm "c6 chira," "gdm," va/hodc "v& co ban gdm" cac khia canh va phuong 4n.

ARNi

Theo mét s khia canh, séng ché dé xuét ARNi cai tién. Theo mot s6 phuong én, ARNi
1a ARN trc ché nho (siARN), microARN (miARN), hodc ARN kep téc nhé (shARN). ARN
tc ché nhé hodc can thiép (siARN) da biét trong linh vuc 1a phan tir ARN soi doi ¢ chiéu
dai khoang 19-25 (v{ du, 19-23) cdp bazo ma cam ung ARNI trong té bao. ARN kep téc nhod
(shARN) da biét trong linh vuc 1a phan tr ARN bao gom khoang 19-25 (vi du, 19-23) cip
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bazo ctia ARN soi doi duge lién két béi vong ngin (vi du, ~4-11 nucleotit) ma cam tng ARNi

trong té bao.

microARN (miARN) da biét trong linh vuc 1a phan tt ARN ma bao gdbm ARNi trong
té bao bao gé)m trinh tu ngén (vi du, 19-25 cédp bazo) cua ARN sgi doi dugc lién két boi vong
va chtra mot hodc nhiéu trinh tu bd sung ctia ARN s¢i doi bao gém mdot hodic nhiéu phan 16i
(v du, cip bazo bt cap sai hodc khong bit cip). Nhu duogce sir dung trong ban mo ta nay,
thuét ngr "miARN" bao ham miARN ndi sinh cling nhu miARN ngoai sinh hodc khac loai.
Theo mét sé phuwong 4n, "miARN" ¢6 thé dé cap dén pri-miARN hoic pre-miARN. Trong
qua trinh xtr Iy miARN, ban ma pri-miARN dugc tao ra. pri-miARN duoc xir 1y bang Drosha-
DGCRS dé tao ra pre-miARN bang cach nhim mot hodc nhidu trinh ty dé phan cat pre-
miARN véi ving vung hai bén 5', soi dan, ving vong, ving khong dan, va ving hai bén3';
hodc ving hai bén 5', ving khong din, ving vong, soi dan, va ving hai bén 3'. Sau d6 pre-
miARN dugc xuét dén té bao chat va dugc xt ly béng Dicer dé tao ra siARN véi s¢i dan va
soi khong dan (hodc di kém). Sau do sgi din dugc st dung béi phirc RISC dé xtic tac lam
cam gen, vi dy, bang cach nhan dién trinh tu ARN dich bd sung cho soi din. M6 ta thém ctia
cac miARN c6 thé tim théy, vi du, trong WO 2008/150897. Viéc nhén dién trinh twr dich boi
miARN chu yéu dugc xac dinh béng cach bit cap gitra dich va trinh tuy hat miARN, vi duy,
nucleotit 1-8 (5' dén 3") cua soi dan (tham khdo, vi du, Boudreau, R.L. va céng su (2013) Axit

nucleics Res. 41:€9).

Trong céu tric pri/pre-miARN, giao dién sgi dan:sgi khong dan trong céu tric kép
duge tao thanh mét phan thong qua bét cip bazo bd sung (vi du, bét cip bazo Watson-Crick).
Tuy nhién, theo mdt s6 phuong an, viéc bét cip bazo bd sung nay khéng mé rong qua toan
bd cAu trac kép. Theo mot ) phuong an, phén 16i trong giao dién co thé ton tai & mot hodc
nhiéu vi tri nucleotit. Nhu duogc st dung trong ban mo ta nay, thuat ngi "phan 161" ¢ thé dé
cap dén ving axit nucleic ma khong b sung cho axit nucleic ddi dién n6 trong céu tric kép.
Theo mot sb phuong 4n, phin 16i dugc tao thanh khi ving axit nucleic bo sung lién két vai
nhau, trong khi d6 vung vung tdm khong bd sung khong lién két. Theo mot sd phuong an,
phan 16i duoc tao thanh khi hai chudi axit nucleic duge dinh vi gifta hai ving bd sung ¢6 chicu

dai khac nhau. Nhu dugc mé ta du6i ddy, phin 16i c6 thé 1 hodc nhidu nucleotit.
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Trong qua trinh xr Iy miARN, miARN dugc phan cdt & vi tri phan cit lién k& véi giao
dién soi dan:soi khong dan, do do6 giai phong clu trac kép siARN ciia soi dan va sgi khong
dan. Theo mét sé phuong an, miARN bao gbm phan 151 trong s¢i c6 nghia hodc dbi nghia
lién ké vai vi tri phan cit. Noi theo cach khac, theo mot $6 phuong 4n, miARN bao gém phﬁn
16i trong soi dén hogic s¢i khong dAn lién k& véi trinh tu hat. Phan 161 & vi trf nay duoc chira

bang miii tén trong phuong 4n vi du duge thé hién trén HINH 9B.

Theo mdt s6 phuong 4n, miARN bao gbm phan 16i trong soi din d6i dién vi tri phan
cit 5° cua soi khong dan hoan chinh. Theo mdt sd phuong 4n, miARN bao gbm phan 16i dbi
dién nucleotit 5' ctia soi khong dan. Theo mét s6 phuong dn, miARN bao g0m phan 16i trongn
soi c6 nghia dbi dién vi tri phan cit 3’ ctia soi din hoan chinh. Theo mdt sé phuong an,

miARN bao gdm phén 16i ddi dién nucleotit 3’ cua s¢i dan.

Theo mét sd phuong 4n, ARNi bao gdm soi thir nhat va soi thir hai, trong d6 a) s¢i thir
nhat va thr hai tao thanh cAu triac kép; b) s¢i thir nhit bao gdm ving dan c6 it nhit 11 bazo,
trong d6 ving din bao gdbm viing hat bao g0m céc bazo 1-N ctia sgi dan, trong d6 N=7 hoic
N=8: va ¢) s¢i th hai bao gdm ving khong dan c6 it nhét 11 bazo, trong d6 ving khong dan
bao gbm trinh tu 16i dbi dién voi bat ky mdt hoic nhiéu trong s6 cac bazo 1-(N+2) ctia viing
dan trong ciu trac kép. Theo mt s6 phuong 4n, trong d6 N=7 va phén 16i ddi dién bazo 1, 2,
3,4, 5,6,7, 8, hoic 9 ciia ving dan. Theo cac phuong 4n khac, N=8 va phan 151 déi dién bazo

1,2,3,4,5,6,7, 8,9, hoic 10 cia ving dan.

Theo mot s& phuong dn, ARNi bao gdm sgi thir nhit va soi thtt hai, trong d6 a) soi thir
nhét va thtt hai tao thanh cAu trac kép; b) s¢i thit nhét bao gbm ving din c6 it nhat 10 bazo,
trong d6 ving din bao gdbm ving hat bao g0m céc bazo 1-N clia soi din, trong d6 N=7 hodc
N=38; va ¢) s¢i thtr hai bao gbm ving khong dan c6 it nhit 10 bazo, trong d6 ving khong din
bao gbm trinh tu 16i dbi dién v6i bat ky mot hodc nhiéu trong sb cac bazo 1-(N+1) ctia viing
dan trong céu trac kép. Theo mot s6 phuong 4n, trong d6 N=7 va phén 18i d6i dién bazo 1, 2,
3,4,5, 6,7, hoac 8 cia ving dan. Theo c4c phuong an khéc, N=8 va phén 161 dbi dién bazo

1,2,3,4,5,6,7, 8 hoic 9 cia ving din.

Theo mdt sb phuong 4an, ving khong dan bao gbm trinh ty 16i d6i dién véi bt ky mot

hoidc nhiéu trong so cac bazo 1-N cia ving dan trong cau tric kép. Theo mot s6 phuong an,
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N=7va phﬁn 161 dbi diénbazo 1,2, 3,4, 5, 6 hodc 7 clia vung din. Theo céc phuong an khac,

N=8 va phﬁn 161 d6i dién bazo 1, 2, 3, 4, 5, 6, 7 hodc 8 cua ving dan.

Theo mot s6 phuong an, ARNi bao gém soi thir nhét va s¢i tht hai, trong d6 a) sgi thtr
nhét va thtt hai tao thanh ciu tric kép, b) soi thir nhit bao gdm viing dan c6 it nhéit 9 bazo,
trong d6 viung din bao gdm ving hat bao gbm bazo 2-7 hodc 2-8 ctlia s¢i dan, va c) s¢i thir
hai bao gdm ving khong dan c6 it nhét 9 bazo, trong d6 ving khong dan bao gdm trinh tu 1

doi dién voéi bazo 1 hodc bazo 9 cia ving dan trong cau triuc kép.

Theo mot s6 phuong 4n, ARNi bao gbm soi thir nhit va soi th hai, trong d6 a) s¢i thir
nht va tht hai tao thanh ciu tric kép, b) soi thir nhat bao gbm ving dan c6 it nhat 9 bazo,
trong d6 ving dan bao gbm ving hat bao gdbm bazo 2-7 hodc 2-8 clia soi din, va ¢) s¢i thit
hai bao gém ving khong din c6 it nhit 9 bazo, trong d6 ving khong dan bao gdm trinh tur 16i

dbi dién véi bazo 1 clia ving dan trong cau trac kép.

Theo mét sb phuong an, phé“m 161 duge tao thanh béi mot hodc nhiéu bazo cta soi
khong dn trong cu tric kép ma khong c6 bazo bd sung trén ving dn, trong d6 phan 16i
duoc kep boi céc bazo ma bét cip bazo v6i sgi dan. Theo mot s& phuong 4n, trinh ty 16i ¢6
khoang 1-10 nucleotit. Theo mot s6 phuong an, trinh tu 16i ¢6 khoang 2-15 nucleotit. Theo
mot ) phuong én, trinh ty 161 ¢ khoang 1, khoang 2, khoang 3, khoang 4, khoang 5, khoang
6, khoang 7, khoang 8, khoang 9, khoang 10, khoadng 11, khoang 12, khoang 13, khoang 14,

hodc khoang 15 nucleotit.

Tinh an toan cta liéu phap trén co s& ARNi c¢6 thé dam bio bsi kha nang clia ARN
ché nho (cac siARN) lién két v6i cac mARN khong dinh trude va 1am gidm biéu hién cia
chung, tdc dong dugc biét 1a cAm gen khong nham dich. Khéong nhim dich chu yéu xay ra khi
vung hat (nucleotit 2—8 cia ARN nho) bét cip v6i trinh tur trong cdc 3'-UTR clia cac mARN
khong dinh trudce va truc tiép ngan can va lam mét 6n dinh dich ma cua cac ban mi d6. ARNi
khong nhdm dich giam c6 thé dugc thiét ké bang cach thé bazo trong céc trinh tir dn va trinh
tu khong dan; vi du, béng cach tao ra mo tip CpG. Viée thé tiém néng ma c6 thé tao ra diém
khong nhim dich thip hon dang ké c6 thé dugc danh gia bang cach s dung thujt toan
SiSPOTR, thuat toan thiét k& siARN tap trung dic trung ma xac dinh céc trinh ty Gng vién

v6i cdc tiém nang khong nham dich toi thiéu va kha ndng Iam cam tiém nang (Boudreau va
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cong su, Axit nucleics Res. 2013 Jan; 41(1) €9. Piém SiSPOTR giam dy bao trinh ty ma co
diém khong nham dich tiém ning & ngudi thip hon so v6i phan tir ARNi b me. Theo mot s6
phuong an cua sang ché, ARNi duoc cai thién dé 1am giam cam gen khong nhim dich. Theo
mdt s6 phuong an, ARNi bao gém mdt hoic nhiéu md tip CpG. Theo mdt sd phuong 4n,

ARNI bao gdm mét hozic nhidu mé tip CpG trong ving hat.

Theo mdt sb phuong an, s¢i thir nhét va soi tht hai duogc lién két v6i nhau bdi ARN
(vi du, ARN lién két) c6 kha ning tao thanh chu truc vong 1ap. Nhu thuong dugc biét trong
linh vuc, ciu tric vong 1ap ARN (vi dy, than-vong odc kep toc) dugc tao thanh khi phén tir
ARN bao gdm hai trinh ty ARN ma bt cip bazo véi nhau duge phén chia béi trinh ty ARN
ma khong bt ¢ip bazo véi nhau. Vi dy, cAu trac vong 1p c6 thé tao thanh trong phan tir ARN
A-B-C néu cac trinh tu A va C bd sung hoic bd sung mot phan sao cho ching bat cap bazo

v&i nhau, nhung cac zo & trinh tu B khong bét cip bazo v6i nhau.

Theo mét sb phuong 4n, ARN c6 kha ning tao thanh cAu triic vong 1ap bao gdm tir 4
dén 50 nucleotit. Theo cac phuong an nhét dinh, ARN c6 kha nang tao thanh chu tric vong
1ap bao gém 13 nucleotit. Theo mot s& phuong an, s6 lwgng nucleotit trong ARN c6 khé ning
tao thanh vong 14 tir 4 dén 50 nucleotit hodc sb nguyén bat ky gitra d6. Theo mot s6 phuong
an, tir 0-50% vong c6 thé bod sung cho phan khac ctia vong. Nhu dugc st dung trong ban md
ta nay, thuat ngft "cAu triic vong 13p" 1a trinh ty ma néi hai soi bd sung cua axit nucleic. Theo
mot s6 phuong an, 1-3 nucleotit cua cAu triic vong lap 1a lién tuc vé6i chudi axit nucleic bd
sung va c6 thé bo sung cho 1-3 nucleotit ctia phan ngoai bién cua cAu trac vong ldp. Vi du, ba
nucleotit & diu 5' cua cu triic vong lap c6 thé bd sung cho ba nucleotit & dau 3' clia cAu trac

vong lap.

Theo mdt sd phuong 4n, axit nucleic ma hoa ARNi theo sang ché bao gdm khung
miARN khéac loai. Theo mot ) phuong an, viéc sit dung khung miARN khac loai Ia dé diéu
bién sy biéu hién ciia miARN; vi du, dé lam tang sy biéu hién ctia miARN hoic dé lam giam
su biéu hién ctia miARN. Khung miARN bat ky da biét trong linh vuc ¢6 thé duogc st dung.
Theo mét s6 phuong an, khung miARN thu dugc tir khung miR-155 (tham khéo, vi du, Lagos-
Quintana, M. va céng sw (2002) Curr. Biol. 12:735-9 va b{ kit vecto biéu hién miR ARNi
Invitrogen™ BLOCK-iT™ Pol II tir Life Technologies, Thermo Fisher Scientific; Waltham,
MA).
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Bénh Huntington va mo hinh thir nghiém cua n6

Bénh Huntington (HD) la bénh thoai hoa than kinh di truyén giy ra do sy m& rong
phin lip CAG trong exon 1 cia gen huntingtin (HTT). Su mé rong thu dugc cua dai
polyglutamin trong vung dAu N tao ra chirc ning tao doc cho protein huntingtin dot bién
(mHtt). Doc t6 cia mHtt 6 thé ting tir viée hinh thanh cac tip hop chira mHtt khong tan, réi
loan phién ma, va nhiéu loan ni can bing protein, tat ca chiing c6 thé dan dén 1am chét noron
(Saudou va cong su (1998) Cell, 95:55-66; Zuccato va cong su (2003) Nat. Genet. 35:76-83;
Schaffar va cong sw. (2004) Mol.Cell. 15:95-105; Benn va cong su, (2008) J. Neurosci.
28:10720-10733). Phét hién bénh ly & bénh nhan méc HD bao gdm 1am méng vé nfio va mat
tién trién phat dong ctia noron van (Rosas va cong su, (2002) Neurology 58:695-701). Khai
phat bénh thudng xay ra trong khoang thdp ky thir ba hodc thir tu cta cude doi; cac triéu
chimg bao gém chuyén dong mua giat, phdi hop suy yéu, phdi hop ting dan, va mit cin bang
tam than khac (Vonsattel va cong su, (1985) J. Neuropathol. Exp. Neurol. 44:559-577). Trong
hiu hét cac trudng hop, céc tridu chimg bit diu xudt hién & d¢ tudi tir 30 dén 40 véi sy phat
v& nhe vé k§ ning van dong, nhan thirc, va tinh cach. Qua thoi gian, ching tién trién thanh
chuyén dong giat, khong kiém soat dugc va mét kiém soét co, chimg mat tfi, va bénh tAm
thin nhu ching trdm cam, gdy hin, lo sg, va hanh vi ty 4m anh. Thudng bi chét 10-15 nam
sau khi khoi phaét triéu chung. It hon 10% truong hop HD lién quan dén dang khéi phat bénh
thiéu nién, khac biét & chd tién trién bénh nhanh hon. Hiéu ring khoang 1 trong 10,000 nguoi

M§ mac HD.

Mic di co s& gen ciia HD da biét gin 20 nidm, c4c liéu phap chita bénh hién nay gidm
nhe & mirc do 16n va khong nhim dén co s& tiém tang cta bénh. Diéu nay co thé mot phén do
thuc té 12 cin bénh cta bénh nay phic tap, v6i cac tac dong bét loi thdy duoc trong nhiéu quy
trinh gen khac nhau. Do do, tap trung phat tridn thudc huéng dén viéc nhdm vao noi phat

dong khoé chiu dau tién, tirc 1, ban than gen HTT dot bién.

Hau hét cac truong hgp HD lién quan dén viéc mé rong phan lip CAG trinucleotit
trong gen HTT. Sb lugng phan lap CAG trong gen HTT lién quan manh dén su thé hién ciia
HD. Vi du, c4 thé ¢6 35 hoic it hon phin 13p thuong khong phat trién HD, nhung c4 thé c6 tir
27 dén 35 phén lap c6 nguy co cao la ¢6 con méc. C4 thé ¢6 tir 36 dén 40-42 phan lap c6 su

xam nhap HD khong ddy du, trong khi d6 ca thé c6 nhiéu hon 40-42 phan 1ap thé hién xam
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nhap ddy du. Céc trudng hop HD khéi phét tir thiéu nién c6 thé lién quan dén kich thuéc phén
lap CAG bang 60 hodc hon.

Protein Htt m& rong polyQ tao ra tr viéc mé rong phan 1ap CAG nay lién quan dén céc
tap hop gen hodc thé vii, nhidu loan ndi cin bang protein, va rdi loan phién ma. Trong khi
phenotyp ddc tinh nay co thé lién quan dén mot s6 phan cia co thé, hau hét chung thudng lién
quan dén viéc chét t& bao noron. Bénh nhan HD thudng thdy 1a mong vo ndo va mt tién trién
va ddng ctia noron van. Thé van xuit hién 12 ving hau nhu tdn thuong la ndo d6i voi HD (cu
thé 13 noron gai moi trudng van), véi thc dong sém thiy & nhan dudi va hach. Chét té bao &
noron gai van, tang s6 lwong té bao hinh sao, va hoat hoa tiéu than kinh dém dugc thiy trong
ndo cua bénh nhan HD. HD con ¢6 thé tac dong mot $6 vung trong sb cé ngua, vo nio, ddi
ndo, vung dudi ddi, va tiéu ndo.

Nghién ctru dugce d& xuét dé chan bidu hién Htt bao gdm sir dung oligonucleotit a6i
nghia (ASOs) cling nhu ARN can thiép (ARNi) ma str dung cidc ARN soi kép (dsARN) hodc
cdc ARN sgi don bién dbi hoa hoc (ssARN) (Harper va céng su, (2005) Proc. Natl. Acad. Sci.
USA 102:5820-5825; DiFiglia va cong su, (2007) Proc. Natl. Acad. Sci. USA 104:17204-
17209; Boudreau va cong suw, (2009b) Mol. Ther. 17:1053-1063; Drouet va cdng su, (2009)
Ann. Neurol.65:276-285; Sah va cong su, (2011) J. Clin. Invest. 121:500-507; Matsui va cong
sw, (2012) Drug Discov. Today 17:443-450; Yu va cong su, (2012) Cell 150:895-908). Tuy
nhién, viéc ngan can dich ma ASO tiép can 1am sang c6 thé bao gdm nhu cau két hop thiét bi
dé tao thuén loi cho viéc tiém truyén 13p lai va kinh nién ASO vao CNS, va nhu ciu phan bd

thich hop thube vao ving dich trong néo rong.

Dé pha héng cac md tiém ning nay v6i ASO, st dung biéu hién duoc trung gian AAV
ctia ARNI (v dy, siARN), ma tao ra kha ning ting an toan, tdng hi€u qua, va hi¢u qua kéo
dai, c6 thé c6 loi. Do bénh nhan HD biéu hén ca cac alen Hit dot bién va kiéu dai, da sO trinh
tu nhim dich siARN s& c¢6 thé suy thoai c4 hai alen. Tuy nhién, viéc lam cAm Htt khong dac
hiéu alen trong chuot HD thé hién strc khang tdt va c6 thé tao ra cung loi ich nhu viéc chi lam
giam Htt dot bién (Boudreau va cong su, (2009b) Mol. Ther. 17:1053-1063; Drouet va cong
su, (2009) Ann. Neurol. 65:276-285; Kordasiewicz va cong su, (2012) Neuron 74(6):1031-
1044). Tuy nhién, sy kim hdm mot phén va duy tri cua Htt kiéu dai trong hach ctia dong vat
linh truéng khong phai nguoi sau ARNi duge trung gian AAV khong bao cao co bét ky tac
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dong nguoc, dé xuit ring ndo nguoi trudng thanh co thé chiu mirc giam Hitt kiéu dai (McBride
va cong sw, (2011) Mol. Ther. 19:2152-2162; Grondin va céng suw, (2012) Brain 135:1197-
1209).

M5 hinh chudt mac HD c6 thé duoc st dung dé thir nghiém chién luge chira bénh tiém
ning, nhu ché pham va phuong phap theo sang ché. M6 hinh chudt mic HD 1a da biét trong
linh vyc. M6 hinh nay bao gdm md hinh chudt ¢6 cac doan HTT dot bién nhu chudt HD R6/1
va N171-82Q (Harper va céng sw, (2005) Proc. Natl. Acad. Sci. USA 102:5820-5825,
Rodriguez-Lebron va c¢éng su, (2005) Mol. Ther. 12:618-633, Machida va cong su, (20006)
Biochem. Biophys. Res. Commun. 343:190-197). Vi du khéac vé m6 hinh HD & chudt dugc mo
t4 & day 1a md hinh chudt YAC128. Mb hinh nay c6 nhiém sic thé nhan tao nAm men (YAC)
biéu hién gen HTT dot bién & ngudi voi phan lap 128 CAG, va chudt YAC128 thé hién tich
tu dang ké va rong rai cdc tap hop Htt trong thé van & 12 thang tudi (Slow va cdng su, (2003)
Hum. Mol. Genet. 12:1555-1567, Pouladi va cong suw, (2012) Hum. Mol. Genet. 21:2219-
2232).

Céc md hinh dong vat khac mac HD ciing ¢6 thé duge st dung. Vi dy, cac md hinh
chuét chuyén gen (von Horsten, S. va cong su (2003) Hum. Mol. Genet. 12:617-24) va khi
nau (Yang, S.H. va cong sw (2008) Nature 453:921-4) dugc md ta. Cadc mo hinh khong phai
gen 1a d4 biét. Ching thuong lién quan dén viée sir dung céc hop chat kich thich nhiém doc
(nhu axit quinolinic hodc axit kainic) hodc doc t6 ty thé (nhu axit 3-nitropropionic va axit
malonic) dé gy chét t& bao noron van & dong vat gdm nham hoic dong vat linh trudng khong
phai ngudi (& mo ta va tham khao thém, xem Ramaswamy, S. va c¢dng su (2007) ILAR J.
48:356-73).

Phuong phap dé diéu tri bénh Huntington

Theo mdt sd khia canh, sang ché dé xuét phuong phap va ché phém dé diéu tri bénh
Huntington & ddng vat cé va bao gém viéc dung cho dong véat c6 vi duoc phém theo sdng
ché (vi du, dugc phém bao gém hat virut theo sang ché). Theo mét sb khia canh, sang ché dé
xuét phuong phap va ché phim dé \rc ché bidu hién cta htt & dong vat c6 vii mic bénh
Huntington bao g@)m viéc dung cho dong vét c6 va dugc phém theo sang ché (vi du, dugc

phim bao gém hat virut theo séng ché). Theo mét sb khia canh, sang ché dé xuat phuwong
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phap va ché phim dé trc ché sy tich tu cta htt trong té bao ctia dong vat c6 vii mac bénh
Huntington bao gém viéc ding cho dong vat c6 v duge phim theo sang ché (vi du, duge

phim bao gém hat virut theo sang ché).

Theo mot s6 khia canh, sang ché dé xuat phuong phap va ché phdm dé cai thién triéu
chimg cia HD, bao gdm cho ding lugng c6 hiéu qué cla hat virut tai t6 hop bao gém vecto
ma héa ARNi theo séang ché cho nfio ctia dong vat c6 vi. Theo mot sd phuong 4n, cic triéu
chimg ctia HD bao gdm, nhung khong chi gi¢i han ¢, mia giat, cing nhic, mat kiém soat ctr
dong co thé, mét kiém soéat co, thiéu su phéi hop, hiéu dong, cur dong mét cham, di€u bo bét
thuong, khong on dinh, dang di loang choang, biéu hién nét mit khong binh thuong, co van
dé vé tiéng néi, khé nhai va’hoic nudt, rbi loan gidc ngu, con tai bién ngip mdu, ching mat
tri, su thiéu hut nhan thirc (v du, cac kha nang lién quan dén 1ap ké hoach, suy nghi tom tit,
su linh hoat, su tudn thu quy tac, su nhay cam gitta cdc c4 nhén, sy tu kiém soat, su cha vy,
hoc tap, va ghi nh¢), ching trim cam, chimg lo 4u, su thay d6i tinh cach, su gy su, hanh vi
4m anh, hanh vi am anh cudng ché, bi am anh tinh dyc, ching roi loan tAm than, tinh lanh
dam, tinh dé bi kich thich, ¢6 ¥ nghi ty sat, sut cén, teo than kinh co, suy tim, do dung chiu

glucoza giam, teo tinh hoan, va lodng xuong.

Theo mdt sb khia canh, sang ché d& xuit phwong phap ngin ngira hodc 1am chim sy
tién trién ctia HD. HD tr6i nhiém sic thé thuong 12 bénh di truyén ma c6 thé dugc xac dinh
kidu gen. Vi du, s6 lugng doan 1ap CAG trong HTT ¢6 thé dugc xac dinh bing phwong phap
dinh ¢& doan ldp trén co s& PCR. Kiéu chin doan nay c6 thé duoc thyc hién & giai doan bét
ky ctia cudc doi thong qua thir nghiém truc tiép thanh thiéu nién hodc ngudi truéng thanh (v
du, ¢6 xuit hién cac triéu chiing 14m sang), sang loc trude sinh hodc thir nghiém loai trlr trude
sinh (vi du, bang cach 1dy miu 16ng nhung mang dém hodc choc 61), hodc sang loc phoi trude
ciy ghép. Nhur vdy, phuong phap duge mo ta ¢ déy co thé duge st dung dé xir Iy phong bénh
HD vi chin doan c6 thé xay ra trude khi khéi phét triéu tring. Vi dy, HD c6 thé dugc chan
doan bang cach thir nghiém gen (thtt nghiém trude sinh, thir nghiém khi sinh, v.v.) va duoc
xtr Iy phong bénh (vi du, stt dung hat rAAV duge mo ta & day) trude khi khdi phat tri€u chimg
(vi dy, mt té bao CNS) dé phong ngira khoi phat trigu chimg va/hodc tién trién cia HD. Ngoai

ra, HD ¢ thé dugce chan doan bang cach chup anh ndo, tim kiém sy co lai cua nhan dudi
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va/hodc hach va/hoic ndo that mé rong. Cac triéu ching nay, két hgp vai tién sir gia dinh cla

HD va/hodc céc triéu ching 1am sang, co thé biéu thi HD.

Phuong thirc xac dinh sy cai thién cla céac triéu ching cua HD la da biét trong linh
vue. Vi du, Thang Phan Loai bénh Huntington Hop Nhat (UHDRS) ¢6 thé dugc st dung dé
danh gia chirc ndng vin ddng, chirc nang nhén thirc, hanh vi bat thuong, va kha nang thuc
hién chirc ning (xem tai liéu, vi dy, Huntington Study Group (1996) Movement Disorders
11:136-42). Thang phéan loai nay dugc phat tridn dé tao ra thir nghiém toan dién, dong déu
dbi v6i nhidu mit cua bénh 1y hoc, két hop cac yéu td tir cac thir nghiém chang han nhu Thang
Cudc Sbng Hang Ngay va Hoat Dong HD, thang muic do trdm trong cta ching mua giat
Marsden va Quinn, thang Mic P9 Doc Lép va Tan Phé Co Thé, thang phéan loai van dong
HD (HDMRS), thang kha nang thyc hién chirc nang HD (HDFCS), va danh gia than kinh
dinh Iwvong (QNE). Cac thit nghiém hitu dyng khac dé x4c dinh su ci thién cta céc triéu
chimg HD ¢6 thé bao gdm nhung khong chi gi¢i han ¢ Panh Gia Nhén Thirc Montreal, chup
anh nfo (vi du, MRI), Thir Nghiém Phén Loai Mtrc Dd Luu Loat, Thir Nghiém Tao Vét, Tra
Ctru Ban D, Thir Nghiém Poc T Stroop, Nhiém Vu G& Nhe Tang Téc, va Thir Nghiém
Thé Thue Chir S6 Ky Hiéu.

Theo mdt sb khia canh ctia sang ché, cdc phuong phap va ché pham dugc st dung dé
diéu tri cho ngudi mic HD. Nhu dugc md tad trén, HD duge di truyén theo phuong thirc trdi
nhiém sic thé thuong va gy ra béi sy mé rong doan 13p CAG trong gen HTT. HD khdi phat
& thiéu nién duoc di truyén nhidu nhét tir phia bb me. Kiéu hinh gidng bénh Huntington ciing
twong quan vdi cac locut di truyén khac, chéng han nhuv HDLI, PRNP, HDL2, HDL3, va
HDL4. Ngudi ta cho rang cac locut di truyén khéac c6 thé cai bién subiéu 10 ciia céac triéu

chimg HD, bao gdm cac dot bién & cac gen GRIN24, GRIN2B, MSX1, GRIK2, va APOE.

Theo mot s6 khia canh, sang ché dé xuit ARNi cai tién dé nhdm dich htt mARN &
dong vat co v méc bénh Huntington. Theo mot s6 phuong an, ARNi bao gbm soi thir nhét
bao gdm axit nucleic thir nhit bao gém trinh ty 5-UAGACAAUGAUUCACACGGU-3'
(SEQ ID NO:1) va sgi thtr hai bao gdm axit nucleic thtt hai bao gém trinh tw 5'-
ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), trong d6 soi thir nhat va soi thit hai tao
thanh cAu triic kép va trong d6 gbe A & gbe 18 hogc gde 19 néu & SEQ ID NO:2 ctia soi thir

hai khong tao thanh cp bazo v6i gbe trong soi thir nhat. ARNi duge mé ta & day (vi dy, 1a
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mdt phén ctia vecto rAAV) ¢ thé thiy dugc st dung, khong ké nhitng cdi khdc, trong diéu tri

bénh Huntington.

Theo mét sb phuong an cia sdng ché, ARNI dugc ci thién dé 1am giam caAm gen khong
nhdm dich. Theo mot sé phuong an, ARNi bao g6m mot hodc nhidu md tip CpG. Theo mot

sd phuong 4n, ARNi bao gb6m mot hodc nhiéu mb tip CpG trong ving hat.

Theo mot sb phuong 4n sang ché d& xudt phuong phap dé didu tri bénh Huntington &
dong vat c6 vu bao gém viéc dung cho dong vat c6 vi ARNi bao g@)m soi tha nhit bao gém
axit nucleic tht nhit bao gdm trinh ty 5-UCGACAAUGAUUCACACGGU-3' (SEQ ID
NO:15) va sg¢i tho hai bao gdbm axit nucleic tht hai bao gdm trinh ty 5'-
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong d6 gbc A & gbc 18 hoidc gbe 19
cua s¢i thir hai khéng tao thanh cdp bazo véi gbc trong soi th nhit. Theo mot sd phuong an
sang ché d& xuit phuong phap dé (¢ ché biéu hién cua htt & dong vat c6 vu méc bénh
Huntington bao gom viéc diing cho dong vat c6 vit ARNi bao gdm so1i thi nhat bao gdm axit
nucleic thr nhit bao gdm trinh tu 5'-UCGACAAUGAUUCACACGGU-3' (SEQ ID NO:15)
va sgi tht hai bao gdébm axit nucleic thtt hai bao gbm trinh tr 5-
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong d6 gbc A & gbe 18 hoidc gbe 19
cua soi thir hai khdng tao thanh cip bazo véi géc trong soi thur nhét. Theo mot sb phuong an
sang ché dé xut phuong phap dé (rc ché su tich tu cha htt trong té bao cia dong vat ¢6 vi
mic bénh Huntington bao gém viéc ding cho dong vét c6 vit ARNi bao g0m soi thtr nhét bao
gdm axit nucleic tht nhét bao gdm trinh tu 5'-UCGACAAUGAUUCACACGGU-3' (SEQ ID
NO:15) va soi thi hai bao gdbm axit nucleic thir hai bao gdbm trinh ty 5
ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16), trong d6 gbc A & gdc 18 hoidc goe 19
cta soi thtr hai khong tao thanh cd@p bazo véi géc trong so1i thir nhét. Theo mot sb phuong an,
soi thir nhét bao gém trinh tu axit nucleic cé nhiéu hon khoang bét ky trong b6 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98% hodc 99% tuong dong véi SEQ ID NO:15 nhung van gitt
md tip CpG. Theo mdt sd phwong én, s¢i thi hai bao gdm trinh tu axit nucleic c6 nhidu hon
khoang bt ky trong s6 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% hodc 99% tuong dong
v6i SEQ ID NO:16 nhung van gitt md tip CpG.

Theo mot s6 phuong 4n sang ché dé xuét phwong phap dé diéu tri bénh Huntington &

dong vat c6 vu bao gbm viéc ding cho ddng vat c6 vi ARNi bao gbm soi thir nht bao gdm

-46-



35215

axit nucleic thtr nhit bao gdm trinh tr 5'-UAGACGAUGAUUCACACGGU-3' (SEQ ID
NO:17) va soi tht hai bao gdm axit nucleic thtt hai bao gdm trinh ty 5
ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbc 18 hodc gbc 19
cta s¢i thir hai khong tao thanh cé@p bazo véi gbc trong soi thir nhit. Theo mot s6 phuong 4n
sang ché dé xuét phuong phap dé tc ché biéu hién cia htt & dong vt ¢6 vii mic bénh
Huntington bao gdm viéc ding cho dong vat c6 va ARNi bao gbm soi thir nhit bao gdm axit
nucleic thir nhit bao gbm trinh tr 5'-UAGACGAUGAUUCACACGGU-3' (SEQ ID NO:17)
va soi th® hai bao gbébm axit nucleic tht hai bao gdbm trinh tw 5-
ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbe 18 hozc goc 19
cta soi thir hai khong tao thanh cdp bazo véi géo trong so1 thir nhét. Theo mot sb phuong an
sang ché dé xudt phuong phap dé (rc ché su tich tu cia htt trong t& bao ctia dong vat cé vi
méc bénh Huntington bao g61n viéc dung cho dong vét c6 vi ARNi bao gém soi thir nhét bao
odm axit nucleic thi nhit bao gdm trinh ty 5-UAGACGAUGAUUCACACGGU-3' (SEQ ID
NO:17) va s¢i tht hai bao gbm axit nucleic thir hai bao gdm trinh ty 5-
ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18), trong d6 gbc A & gbc 18 hodc gbe 19
cua soi thir hai khong tao thanh cip bazo véi gbc trong soi thir nhit. Theo mdt s6 phuong 4n,
soi thir nhit bao gém trinh tu axit nucleic cé nhidu hon khoang bét ky trong b 75%, 80%,
85%. 90%, 95%, 96%, 97%, 98% hoic 99% twong dong véi SEQ ID NO:17 nhung van git
mo tip CpG. Theo mot sb phuong an, sg¢i thtr hai bao gém trinh tu axit nucleic ¢6 nhiéu hon
khoang bt ky trong sb 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% hoic 99% twong ddng
v6éi SEQ ID NO:18 nhung van giit mo tip CpG.

Theo mét sb phuong an, ARNi 14 ARN tic ché nhé (siARN), microARN (miARN),
hosic ARN kep téc nhd (ShARN). ARN tre ché nhé hodc can thiép (siARN) da biét trong linh
vuc la phan t¢ ARN sg¢i doi ¢o chiéu dai khoang 19-25 (vi du, 19-23) cip bazo ma tao ra
ARNi trong t& bao. ARN kep t6c nho (sShARN) da biét trong linh vyc 13 phan tt ARN bao
odm khoang 19-25 (vi du, 19-23) cip bazo ctia ARN soi doi dugce lién két béi vong ngan (vi
du, ~4-11 nucleotit) ma tao ra ARN1 trong té bao.

Theo mdt s6 phuong 4n, miARN bao gbm trinh ty dAn ma c¢6 khoang 90% twong dong
v&i SEQ ID NO:1. Theo mdt s6 phuong 4n, miARN bao gdm trinh ty din ma ¢6 khoang bét
ky trong 36 90% twong dong, 91% twong ddng, 92% tuong ddng, 93% twong dong, 94% twong
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ddng, 95% tuong ddng, 96% tuong ddng, 97% twong dong, 98% twong dong, 99% twong
ddng, hodc 100% tuong ddng véi SEQ ID NO:1.

Theo mét sb phuong an, miARN bao gdm trinh ty khong din ma c6 khoing 90% tuong
dong v6i SEQ ID NO:2. Theo mdt s6 phuong dn, miARN bao gdm trinh ty khong ddn ma co
khoang bét ky trong s6 90% turong ddng, 91% tuong dong, 92% twong dong, 93% tuong dong,
94% twong ddng, 95% twong ddng, 96% twong ddng, 97% twong ddng, 98% twong ddng, 99%
twong dong, hoic 100% twong dong véi SEQ ID NO:2,

Theo mot s phuong an, cac gbe U & cac gbe 11 va 12 néu & SEQ ID NO:1 cua axit
nucleic thir nhat khong tao thanh cip bazo voi gbc trong soi thir hai. Theo mot s6 phuong an,
cu trac kép c6 chiéu dai nam trong khoang tir 18 dén 25 cap bazo. Theo mot s6 phuong an,
soi thir nhét va/hodc thir hai con bao gdbm ving nho ra 3°, viing nhd ra 5°, hodc ca ving nhd
ra 3’ va 5°. Theo mdt s6 phuong 4n, sang ché d& xudt ARNi, ciing nhu phuong phéap va ché
pham dé str dung ching, bao gbm soi thir nhét bao gom axit nucleic thir nhit bao gdm trinh
tw 5-UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va soi thi hai bao gdm axit
nucleic tht hai bao gém trinh ty 5~ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2),
trong d6 soi thir nhat va soi thit hai tao thanh chu tric kép va trong d6 gbc A & gbc 18 hoidc
gbc 19 néu & SEQ ID NO:2 khong tao thanh cap bazo véi gbc trong soi thir nhét va cac gbc
U & cac gbe 11 va 12 néu & SEQ ID NO:1 cta axit nucleic thtr nhit khong tao thanh cip bazo

véi goc trong soi thir hai.

Theo mét s6 phuong 4n, sgi thir nhat va soi tht hai duoc lién két v6i nhau béi ARN
¢6 kha ning tao thanh cu tric vong lip. Nhu da biét trong linh vire, ARN céu tric vong lip
(vi dy, than-vong hodc kep toc) dugce tao thanh khi phén tir ARN bao gbm hai trinh ty ARN
ma bt ¢ip bazo v6i nhau duge téch biét boi trinh tw ARN ma khong bét cip bazo v6i nhau.
Vi dy, cAu triic vong ldp c6 thé tao thanh trongn phan tir ARN A-B-C néu cac trinh ty A va C
bd sung hodc bd sung mot phan sao cho ching bit cip bazo véi nhau, nhung céc bazo trong

trinh tu B khong bét cip bazo v6i nhau.

Theo mét s6 phuong an, ARN c6 kha ning tao thanh chu trac vong 1ap bao gom tir 4
dén 50 nucleotit. Theo cdc phuong 4n nhat dinh, ARN c6 kh4 ning tao thanh céu tric vong

1ap bao gdm 13 nucleotit. Theo cac phuong 4n nhét dinh, ARN ¢6 kha ning tao thanh ciu tric
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vong lap bao gom trinh ty nucleotit néu & SEQ ID NO:7. Theo mét s6 phuong an, bd gen
vecto bao gém trinh tw nucleotit ma c6 it nhit khoang bét ky trong s6 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99% tuong déng v6i trinh tu néu & SEQ ID
NO:13.

Theo mét sd khia canh, sang ché dé xuit phuong phap bao gdm viéc ding cho dong
vat ¢6 vl (vi du, dong vat c6 va mic HD) ARNi bao gdm soi thir nhét bao gbm axit nucleic
thtr nhét bao gdm trinh tw 5“UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va soi thtt
hai bao gdm axit nucleic thir hai bao gdm trinh tw 5-~ACCGUGUGUCAUUGUCUAA-3'
(SEQ ID NO:2), trong d6 gbc A & gbe 18 hodc gde 19 néu & SEQ ID NO:2 khong tao thanh
cip bazo véi goc trong s¢i thir nhat. Theo mdt sé phuong an, cac gbe U & cac vi tri 11 va 12
néu & SEQ ID NO:1 cua axit nucleic thur nhat khong bét cap bazo véi cac gbc ctia sgi thir hai.
Theo mot sb phuong an, gbc A & gbe 18 hodc gbe 19 néu & SEQ ID NO:2 khong tao thanh
cdp bazo véi gbe trong s¢i thir nhit va cac gbc U & cac vi tri 11 va 12 néu & SEQ ID NO:1
ctia axit nucleic thir nhat khong bét cip bazo véi cac gbc ctia soi thir hai. Theo mot s6 phuong
4n, hat virut tai t hop bao gdbm ARNi. Theo mot s6 phwong 4n, hat virut tai to hop 1 hat
AAV boc vecto rAAV, hat adenovirut boc vecto adenovirut tai t hop, hat lentivirut boc vecto
lentivirut tai to hop hodc hat HSV boc vecto HSV tai td hop trong d6 vecto rAAV, vecto

adenovirut, vecto lentivirut hodac vecto HSV ma héa ARNi.

Theo mot sé phuong 4n, phan phéi hat virut tai td hop 13 bing cach tiém hat virut vao
nfo. Theo mot sd phuong 4n, phan phéi hat virut tai td hop 13 bang cach tiém hat virut vao
thé van. Viéc dung trong thé van phan phéi hat virut tai t6 hop vao ving ndo, thé van (bao
gb6m nhan dudi va hach), ma bi tdc dong nhiéu boi HD. Ngoai ra, va khong mudn bi rang budc
béi Iy thuyét, hiéu réng hat virut tai t& hop (vi du, hat rAAV) duge tiém vao thé van con ¢6
thé duogc phan tan (vi dy, qua van chuyén nguoc chiéu) dén cac vung khac ctia nio, bao gbm
khong gi6i han ving chiéu (vi du, v6 ndo). Theo mot s6 phuong én, hat virut téi t6 hop dugc
phan phdi bang cach phan phéi ting cuong d6i luu (v du, phan phdi ting cuong d6i luu vao

thé van).

Theo mot sb khia canh, sang ché dé xut phwong phap dé diéu tri bénh Huntington &
dong véat c¢6 vl bao gém viéc dung cho ddng vat co vi dugc phém theo sang ché. Theo mot

sd khia canh, sang ché dé xuét phuong phap dé trc ché su tich tu cta htt trong té bao ctia dong
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vat ¢6 vi méic bénh Huntington bao gbm viéc ding cho dong vat c6 vii dugc pham theo sang
ché. Theo mot sb khia canh, sang ché dé xuét phuong phép dé trc ché bidu hién ciia htt & dong
vat ¢6 v méc bénh Huntington bao gém viéc dung cho dong vt c6 vu dugc phém theo sang
ché. Theo mdt s6 phuong 4n, htt 1a htt dot bién (vi du, htt bao gdm nhidu hon 35, nhiéu hon
36, nhidu hon 37, nhidu hon 38, nhiéu hon 39, nhiéu hon 40, nhiéu hon 41, hogc nhiéu hon
42 phén lap CAG). Theo mdt ) phuong an, biéu hién va/hodc tich tu cta htt kiéu dai cling bi
tic ché. Nhu dugc md ta & day, va khong mudn bi rang bude bai 1y thuyét, hiéu rang sy tc
ché of biu hién va/hoic tich tu cta htt dot bién & dong vat c6 vii mic HD la c6 lgi 16n, nhung
su tre ché biéu hién va/hoic tich tu ctia htt kiéu dai trong cung dong vat c6 vu 1a tdc dung phu
(vi du, cua ARNI theo sang ché) ¢6 thé chiu tdt (vi dy, tao ra mot vai hodc khdng 6 tac dung

phu khong mong mudn).

Theo mot s6 phuwong 4n, té bao bao gbm vecto (vi du, vecto bao gdm céu tric biéu hién
mé héa ARNi theo sang ché). Theo mét s6 phuong 4n, vecto 1a vecto rAAV. Theo mot )
phuong an, vecto 1a vecto adenovirut tai td hop, vecto lentivirut tai t6 hop hodc vecto herpes
don dang tai t6 hop (HSV). Theo mot s6 phuong 4n, té bao 1a t€ bao ctia hé than kinh trung
uong (CNS).

Theo mdot sb phuong an, viéc cho dung lugng c6 hiéu qua cta hat virut tai to hop bao
gdm vecto ma héa ARNi theo sang ché chuyén ddi cac noron (vi du, noron van, nhu noron
gai) & hodc gan vi tri cho ding. Theo mot s6 phuong 4n, nhidu hon khoéang gi tri bat ky trong
$6 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% hodc
100% noron dugc chuyén nap. Theo mot s6 phuong 4n, tir khodng 5% dén khoang 100%, tir
khoang 10% dén khoang 50%, tir khoang 10% dén khoang 30%, tir khodng 25% dén khoang
75%, tir khoang 25% dén khoang 50%, hoic khoang 30% dén khoang 50% ctia noron dugc
chuyén nap. Phuong phap dé xéc dinh céc noron duge chuyén dbi boi hat virut téi t hop bicu
hién miARN la da biét trong linh vuc; vi dy, héa mo mién dich, dd ARN (vi du, qPCR, K§
thuat Northern blotting, Phuong phép giai trinh ty ARN (ARN-seq), phuong phap lai tai chd,
va tuong ty) hodc viéc sir dung chét danh ddu ddng biéu hién nhu protein huynh quang mau

xanh 14 cdy cai tién ¢6 thé dugce sit dung dé phat hién sy bi€u hién.

Theo mdt sO phuong an cua sang ché, phuong phap bao gom viéc dung vao ndo cua

dong vat ¢6 va lugng c6 hiéu qué cta hat virut tai tb hop bao gém vecto ma héa ARNI theo
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sang ché dé didu tri dong vat c6 vu, vi du, nguoi, méic HD. Theo mdt s6 phwong 4n, ché phdm
duoc tiém vao mdt hodc nhidu vi trf trong ndo dé cho phép biéu hién ARNi theo sang ché
trong it nhat cac noron. Theo mot s6 phuong 4n, ché pham duoc tiém vao vi tri bét ky trong
sb mot, hai, ba, bdn, nim, sau, béy, tam, chin, muo1 hodc nhiéu hon mudi vi tri trong néo.
Theo mdt s6 phuong 4n, ché phim dugc tiém vao thé van. Theo mot sé phuong 4n, ché phdm
duge tiém vao thé van lung. Theo mot s6 phuong 4n, ché phim duoc tiém vao hach. Theo
mdt s6 phuong 4n, ché pham dugc tiém vao nhan dudi. Theo mot s6 phuong 4n, ché pham

dugc tiém vao hach va vao nhéan dudi.

Theo mdt s& phuong 4n, hat virut tai t6 hop duoc cho ding vao mdt ban cdu ndo. Theo

mdt sO phuong an, hat virut tai to hgp duge st dung cho ca hai ban cau cta ndo.

Theo mét sé phurong 4n hat virut tai t6 hop dugc cho ding vao nhiéu hon mot vi tri
déng thoi hodc lién tuc. Theo mot sb phuong an, nhiéu miii tiém cua hat virut tai tb hop céch
nhau khong 1au hon mdt gio, hai gio, ba gio, bbn gid, nam gid, sdu gio, chin gid, muoi hai
gi0 hodc 24 gi0.

Theo mét s6 phuong 4n, sang ché @& xuét phuong phép diéu tri nguoi mic HD bang
cach cho dung lugng c6 hiéu qua cliia dugc phim bao gom vecto virut tai t6 hop ma héa ARNi
theo sang ché dé chin hoat tinh ctia HTT dot bién. Theo mdt sb phuong 4n, duge pham co

chira mdt hodc nhiéu ta dugc dugce dung.

Theo mét s& phuong an, phuong phap bao gbm viéc cho ding lugng c6 hiéu qué cla
dugc phim bao gém vecto virut tai td hop ma hoa ARNi theo séng ché dé chin hoat tinh ctia
HTT dot bién. Theo mot $6 phuong &n, do chuén virut cua céc hat virut (v du, cac hat rAAV)
bing it nht khoang gia tri bit ky trong s6 5 x 10'2, 6 x 1012, 7 x 10'2, 8 x 10'2,9 x 10', 10
x 1012, 11 x 10'2, 15 x 102,20 x 10'2, 25 x 10'2, 30 x 10'2, hodc 50 x 10'2 bén sao hé gen/mL.
Theo mét sb phuwong 4n, do chuén virut ca cac hat virut (vi dy, cac hat rAAV) 1a khoang gid
tri bat ky trong s6 5 x 1012 dén 6 x 10'2, 6 x 10'2 dén 7 x 10'2,7 x 10'2 dén 8 x 10'2, 8 x 10"
dén 9 x 10'2, 9 x 1012 dén 10 x 10'%, 10 x 10'2 dén 11 x 10'2, 11 x 102 dén 15 x 10'2, 15 x
1012 dén 20 x 10'2, 20 x 10'2 dén 25 x 102,25 x 10'2 dén 30 x 10'2, 30 x 10'? dén 50 x 102,
hodc 50 x 1012 dén 100 x 10'2ban sao hé gen/mL. Theo mdt s6 phuong 4n, do chuan virut

ciia céc hat virut (vi dy, cac hat rAAV) 1a khoang gia tri bat ky trong s6 5 x 10! dén 10 x

-51-



35215

1012, 10 x 10'2 dén 25 x 10'2, hodc 25 x 10'2 dén 50 x 10'2ban sao hé gen/mL. Theo mot s6
phuong 4n, do chuan virut ctia cac hat virut (vi du, céc hat rAAV) bang it nhit khoang gi4 tri
bat ky trong s6 5 x 10%, 6 x 10°, 7 x 10%, 8 x 10%, 9 x 10%, 10 x 10°, 11 x 10°, 15 x 10, 20 x
10%, 25 x 102, 30 x 10°, hodc 50 x 10° don vi chuyén nap /mL. Theo mét s& phuong 4n, do
chun virut ctia cac hat virut (v du, cac hat rAAV) 1a khoang gia tri bét ky trong s& 5 x 10°
dén 6 x 10%, 6 x 10° dén 7 x 10%,7 x 10° dén 8 x 10°, 8 x 10° dén 9 x 10, 9 x 10° dén 10 x
10%,10 x 10% dén 11 x 10°, 11 x 10° dén 15 x 10% 15 x 10° dén 20 x 10, 20 x 10° dén 25 x
10,25 x 10° dén 30 x 102, 30 x 10° dén 50 x 10° hodc 50 x 10° dén 100 x 10° don vi chuyén
nap /mL. Theo mdt s& phuong 4an, do chudn virut cia cac hat virut (vi dy, cic hat rAAV) la
khoang gi4 tri bat ky trong s6 5 x 10° dén 10 x 10°, 10 x 10° dén 15 x 10°, 15 x 10° dén 25 x
10°, hodc 25 x 10° d@én 50 x 10° don vi chuyén nap /mL. Theo mot s6 phuong 4n, do chuan
virut ctia cac hat virut (vi du, cac hat tAAV) bang it nhét bit ky trong s6 khoang 5 x 1010, 6 x
1010, 7 x 1010, 8 x 109, 9 x 109, 10 x 10, 11 x 10, 15 x 10'°, 20 x 10, 25 x 10'°, 30 x
1010, 40 x 10'°, hogc 50 x 109 don vi lay nhidm/mL. Theo mét s6 phuong an, dd chuin virut
ctia cAc hat virut (vi du, cac hat rAAV) bang it nhét bat ky trong s6 khoang 5 x 101 dén 6 x
1010, 6 x 1010 d@&n 7 x 1019, 7 x 101 dén 8 x 10, 8 x 10'* dn 9 x 10'0, 9 x 10'* dén 10 x
1010, 10 x 1010 d&n 11 x 1010, 11 x 10'° dén 15 x 10'°, 15 x 10'° dén 20 x 10'°, 20 x 10'* dén
25 x 1010, 25 x 10'° dn 30 x 1010, 30 x 10'° dén 40 x 10", 40 x 10'° dén 50 x 10'°, hozic 50
x 1010 @én 100 x 10'° don vi lay nhiém/mL. Theo mét s6 phuong 4n, do chuén virut cta céc
hat virut (vi dy, c4c hat rAAV) bang it nhat bat ky trong s6 khoang 5 x 10'° dén 10 x 10'°, 10
x 1010 d@én 15 x 1019, 15 x 10'° dén 25 x 10'°, hodc 25 x 10'° dén 50 x 10'0 don vi lay

nhiém/mL..

Theo mot sb phuong 4n, lidu dung cla hat virut duge dung cho ca thé bang it nhit
khoang gié tri bat ky trong s6 1 x 10% dén khoang 1 x 10'3 ban sao hé gen/kg trong luong co
thé. Theo mdt sb phuong an, lidu dung cia hat virut duge dung cho cé thé 1a khoang gié tri
bat ky trong s6 1 x 108 dén khoang 1 x 10" ban sao h¢ gen/kg trong lugng co the.

Theo mdt sé phuong an, tong lwgng cia hat virut duge dung cho céa thé bang it nhat
khoang gid tri bat ky trong s 1 x 10° dén khoang 1 x 10" ban sao hé gen. Theo mot s
phuong 4n, tong lugng cia hat virut duge st dung cho céa thé 1a khoang gi4 tri bat ky trong sb

1 x 10° dén khoang 1 x 10'* ban sao hé gen.
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Theo mét sb phuong 4n ctia sang ché, thé tich cua ché phim dugc tiém vao thé van 1a
16n hon khoang gi4 tri bat ky trong s6 1 ul, 2 ul, 3 pl, 4 pl, 5 pl, 6 pl, 7 pl, 8 pl, 9 pl, 10 pl,
15 pl, 20 pl, 25 pl, 50 pl, 75 pl, 100 pl, 200 pl, 300 pl, 400 pl, 500 pl, 600 pl, 700 pl, 800
ul, 900 pl, hodc 1 mL, hodc lwong bét ky giita ching.

Theo mdt s& phuong 4n, thé tich thir nhat cia ché phim dugc tiém vao ving thir nhét
clia ndo, va thé tich thir hai ciia ché phdm duoc tiém vio ving thi hai ctia ndo. Vi dy, theo
mdt s6 phuong an, thé tich thir nhit ciia ché phim dugc tiém vao nhan dudi, va thé tich thir
hai cta ché phim duoc tiém vao hach. Theo mot s6 phuong 4n, thé tich 1X ctia ché phim
duoc tiém vao nhan dudi, va thé tich 1,5X, 2X, 2,5X, 3X, 3,5X, hodc 4X ctia ché phim duoc
tiém vao hach, trong d6 X 1a thé tich ma 16n hon khoang gia tri bit ky trong s6 1 pl, 2 pl, 3
ul, 4 pl, 5 pl, 6 pl, 7 pl, 8 pl, 9 pl, 10 pl, 15 pl, 20 pl, 25 ul, 50 ul, 75 pl, 100 pl, 200 pl, 300
ul, 400 pl, 500 pl, 600 pl, 700 pl, 800 pl, 900 pl, hodc 1 mL, hodc lugng bét ky gifta ching.

Ché phém theo sang ché (vi du, hat virut tai t hop bao gém vecto ma hoéa ARNI theo
sang ché) c6 thé duge sir dung mdt minh hodc két hop v&i mot hodc nhiéu tac nhan tri bénh
bd sung dé diéu tri HD. Khodng thoi gian gifta cac 1an st dung lién tiép c6 thé it nhat 1a (hoic,

theo cach khéc, it hon) vai phut, vai gid, hodc vai ngay.
CAu trac va vecto biéu hién ARNi

Sang ché dé xuét cAu tric biéu hién, vecto va hat virut dé biéu hién ARNI duogc md ta
& day.

Theo mot sd phuong 4n, axit nucleic ma héa ARNi theo sang ché bao gdm khung
miARN khac loai. Theo mot sb phuong an, viéc sir dung khung miARN khéac loai 1a dé diéu
bién su biéu hién ctia miARN; vi du, dé 1am tdng su biéu hién ctia miARN hoic dé 1am giam
su biéu hién cia miARN. Bét ky khung miARN da biét trong linh vuc c6 thé dugc str dung.
Theo mdot sb phuong an, khung miARN thu dugce tir khung miR-155 (tham khao, vi dy, Lagos-
Quintana, M. va céng sw (2002) Curr. Biol. 12:735-9 va b{ kit vecto biéu hién miR ARNi
Invitrogen™ BLOCK-iT™ Pol II tir Life Technologies, Thermo Fisher Scientific; Waltham,
MA). Theo mdt s6 phuong 4n, axit nucleic ma héa ARNi theo séng ché bao gdm khung

miARN. Theo mét sé phuong 4n, khung miARN dugce dé xudt béi SEQ ID NO:14.
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Theo mot s6 phuong 4n, ARNi nhdm dich ARN ma héa polypeptit lién quan dén rdi
loan.. Theo mot sb phuong an, roi loan 1a rbi loan CNS. Khong mubn bi rang budc bédi ly
thuyét, hiéu réng ARNi ¢6 thé dugc st dung lam gidm hodc loai trir biéu hién va/hoic hoat
tinh cua polypeptit ma chtrc nang dat dugc clia n6 ¢6 lién quan dén rdi loan. Céac vi du khong
gi6i han ctia cac rdi loan CNS theo séng ché ma c6 thé dugc diéu tri bai polypeptit chita bénh
hodc axit nucleic chita bénh theo séng ché (cac gen vi du ma cé thé nham dich hoic dugc
cung cip duoc dé xudt trong d4u ngodc cho mdi rdi loan) bao gdm d6t quy (vi dy, caspaza-3,
Beclinl, Askl, PARI, HIFla, PUMA, va/hoic bit ky trong s6 cic gen dugc md ta trong
Fukuda, A.M. va Badaut, J. (2013) Genes (Basel) 4:435-456), bénh Huntington (mutant H77),
chiing déng kinh (vi dy, SCNI14, NMDAR, ADK, vi/hodc bat ky trong sb cac gen duge md ta
trong Boison, D. (2010) Epilepsia 51:1659-1668), bénh Parkinson (alpha-synuclein), Bénh
Lou Gehrig (con goi 1a bénh xo cliimg teo co mdt bén; SODI), bénh Alzheimer (protein tién
chét dang tinh bdt, hat t0), bénh thoai héa hach nén - vé ndo hosic CBD (hat t6), thoai héa vé
ndo hach ddy hoic CBGD (hat t6), bénh sa sut tri tué tran-thai dwong hodc FTD (hat t0), li€t
trén nhan tién trién hodc PSP (hat t6), bénh teo da hé théng hodc MSA (alpha-synuclein), ung
thu ndo (v dy, dot bién hodc gen dot bién gy bénh ung thu biéu hién qua mirc c6 trong trong
ung thu ndo), va bénh chuyén hoéa tiéu thé (LSD). Réi loan theo sang ché ¢6 thé bao gdm cac
r6i loai ma bao gdm ving 16n cia vo ndo, vi du, 16n hon mot ving chirc nang ctia vé nio,
nhiéu hon mét thuy cia vo néo, va/hodc toan bd vo ndo. Cac vi dy khong lam gidi han sing
ché khac vé rdi loan theo sang ché ma c6 thé dugc didu tri bang polypeptit trj liéu hodc axit
nucleic tri liéu theo sang ché bao gdm ton thuong no do chén thuong, rdi loan mét chirc ning
enzym, rdi loan tAm thin (bao gém hdi chimg cing thing sau chn thuong), bénh thoai héa
than kinh, va réi loan nhén thirc (bao gdbm chimg mét tri, chimg tur ky, va chimg trAm cam).
R&i loan mét chtrc ning enzym bao gdm nhung khong chi gii han & ching loan dudng chét

tréng ndo (bao gdm bénh Canavan) va bénh dy trit lysosom bat ky duge mb ta dudi day.

Theo mét sé phuong 4n, gen chuyén (vi du., ARNi theo sédng ché) lién két hoat dong
v6i promoter. Promoter va du bao gdm, nhung khong gi6i han &, promoter rdt som cla virut
cu bao (CMV), LTR RSV, LTR MoMLYV, promoter phosphoglyxerat kinaza- 1 (PGK),
promoter virut khi 40 (SV40) va promoter CK6, promoter transthyretin (TTR), promoter TK,
promoter dap Ung tetraxyclin (TRE), promoter HBV, promoter hAAT, promoter LSP,
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promoter dic hiéu gan kham (LSPs), promoter E2F, promoter telomeraza (hTERT); viung tang
cudng cua virut cy bao/promoter beta-actin & ga/B-globin & tho (promoter CAG; Niwa va
cong sir., Gene, 1991, 108(2):193-9) va promoter 1-alpha yéu 6 kéo dai (promoter EFl-alpha)
(Kim va cong su., Gene, 1990, 91(2):217-23 va Guo va cong sit., Gene Ther., 1996, 3(9):802-
10). Theo mot s& phuong 4n, promoter bao gdm promoter B-glucuronidaza ctia ngudi hodc
vung ting cuong virut cy bao dugc li€n két v6i promoter B-actin clia ga (CBA). Promoter ¢6
thé 14 promoter co dinh, cam Gng hodc kim ham. Theo mot s& phuong an, sang ché d& xuit
vecto tai td hop c6 chira axit nucleic méa hoa cho gen chuyén khéc loai theo sédng chéduoc lién
két c6 didu khién v6i promoter CBA. Cac promoter vi du va md ta c6 thé tim thy, v/ du, trong
U.S. PG Pub. 20140335054. Theo mét sé phwong 4n, promoter 1a Promoter CBA, a minimum
Promoter CBA, promoter CMV hodc promoter GUSB.

Cac vi du cua promoter cAu tric bao gém, khong gidi han, promoter LTR cua virut
Rous sarcom retrovirut (RSV) (tuy v véi ving tang cuong RSV), promoter cta virut cu bao
(CMV) (tury y v6i ving tang cuong CMV) [xem, vi dy, Boshart va cong su, Cell, 41:521-530
(1985)], promoter SV40, promoter dihydrofolat reductaza, promoter 13-actin, promoter
phosphoglyxerol kinaza (PGK), va promoter EFla [Invitrogen].

Promoter cam (ng cho phép diéu chinh biéu hién gen va c6 thé dwoc didu chinh ngoai
sinh boi céc hop chit duoc cung cép, cac yéu té moi truong nhu nhiét do, hodc sy c6 mit cla
tinh trang sinh ly cu thé, vi du, pha cép, tinh trang khac biét cu thé cua té bao, hodc chi trong
sao chép té bao. Promoter cam tng va hé théng cam g c6 sin tir nhiéu ngudn thuong mai,
bao gdm, nhung khong chi gi¢i han &, Invitrogen, Clontech va Ariad. Nhiéu hé théng khac
da dugc mo ta va co thé dé dang chon dugc bdi ngudi ¢6 hiéu biét trung binh trong linh vyec.
Céc vi du ctia promoter cam ung duoc diéu chinh ngoai sinh béi cac promoter dugc cung cip
bao gdm promoter metallothionine (MT) cla clru cam tng k&m, promoter virut gdy ung thu
vl chudt nhit (MMTV) cam tmg dexamethason (Dex), hé promoter polymeraza T7 (WO
98/10088); promoter hoocmon diéu khién 16t xac con tring (No va cong su, Proc. Natl. Acad.
Sci. USA, 93:3346-3351 (1996)), hé kim ham tetraxyclin (Gossen va cong su, Proc. Natl.
Acad. Sci. USA, 89:5547-5551 (1992)), hé cam tng tetraxyclin (Gossen va cong sy, Science,
268:1766-1769 (1995), tham khao thém Harvey va cdng sy, Curr. Opin. Chem. Biol., 2:512-
518 (1998)), hé cam tng RU486 (Wang va cOng su, Nat. Biotech., 15:239-243 (1997) va
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Wang va cdng su, Gene Ther., 4:432-441 (1997)) va hé cam mg rapamyxin (Magari va cng
su, J. Clin. Invest., 100:2865-2872 (1997)). Cac dang khac nita clla promoter cdm rng ma c6
thé hitu dung trong bdi canh nay 1a cac dang dugc didu chinh béi tinh trang sinh 1y cu thé, vi

du, nhiét do, pha cép, tinh trang khéc biét cu thé cta té bao, hoic chi trong sao chép té bao.

Theo phuong 4n khéc, promoter ty nhién, hodc manh cta ching, ddi véi gen chuyén
s& dugce str dung. Promoter ty nhién co thé dugc wu tién khi mong mubn réng biéu hién cua
gen chuyén cAn bt chude biéu hién tu nhién. Promoter tw nhién c6 thé dugc sir dung khi su
biéu hién cua gen chuyén phai duogc diéu hoa tam thoi hodc theo su phat trién, hoac theo
phuong thtc dic hiéu mo, hodc dap tmg véi kich thich phién mé cu thé. Theo phuong 4n
khéc, cac yéu t5 kidm soat sy biéu hién tu nhién khac, chéng han nhu yéu td tdng cuong, vi
tri polyadenyl héa hodc céc trinh ty lién ing Kozak c6 thé con dugc sir dung dé bét chude su
biéu hién ty nhién.

Theo mét sé phwong 4n, cac trinh tu diu chinh truyén kha nang biéu hién gen dic hi¢u
mo. Trong mot sb trrong hop, cac trinh tu diéu chinh dic hiéu md lién két cac yéu td phién
ma dic hiéu md ma giy ra su phién ma theo phuong thirc ddc hiéu mo. Cac trinh tu diéu chinh
dac hiéu md nay (vi dy, promoter, ving ting cuong, v.v.) la da biét 5 trong linh vuc. Cac
trinh ty diéu chinh dic hiéu mo vi du bao gém, nhung khong gidi han & promoter ddc hiéu
md sau: thudc noron nhu promoter enolaza (NSE) dac hiéu noron (Andersen va cong su, Cell.
Mol. Neurobiol., 13:503-15 (1993)), promoter gen chudi nhe soi than kinh (Piccioli va cong
su, Proc. Natl. Acad. Sci. IDSA, 88:5611-5 (1991)), va promoter gen vgf dac hi€u noron
(Piccioli va cdng su, Neuron, 15:373-84 (1995)). Theo mot ) phuong an, promoter ddc hi€u
md 1a promoter cua gen dugc chon tir: nhan noron (NeuN), protein axit to than kinh dém
(GFAP), polip tuyén (APC), va phén tir chuyén tiép lién két canxi da ion héa 1 (Iba-1). Céc
promoter ddc hiéu md thich hop khac s& r6 rang ddi v6i ngudi ¢6 hiéu biét trung binh trong

linh vuc. Theo mdt sé phuong 4n, promoter 1a promoter beta-actin ¢ ga.

Theo mot sb phuong 4n, promoter biéu hién axit nucleic khac loai trong té bao cla
CNS. Nhu vdy, theo mot sb phuong an, polypeptit tri liéu hodc axit nucleic tri li€u theo sang
ché c6 thé duoc st dung dé didu trj rdi loan cia CNS. Theo mot sb phuong an, promoter lam
biéu hién axit nucleic khac loai trong té bao ndo. Té bao ndo c6 thé dé cap dén bat ky té bao

ndo da biét trong linh vuc, bao gom khong gidi han noron (nhu noron cdm giac, noron van
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dong, noron trung gian, noron dan truyén than kinh, noron gai mdi trudng, noron téac dong
kidu colin, Noron dan truyén than kinh GABA, noron hinh thap, v.v.), té bao than kinh dém
(nhu tiéu thin kinh dém, than kinh dém, t& bao hinh sao, té bao than kinh dém it sao, t& bao
6ng ndi tuy, radial té bao than kinh dém hudéng tim, v.v.), té bao nhu mo ndo, vi t& bao than
kinh dém, té bao ependemal, va/hodc té bao Purkinje. Theo mot N phuong an, promoter biéu
hién axit nucleic khac loai trong noron va/hodc té bao than kinh dém. Theo mdt s6 phuong
an, noron 1a noron gai mdi trudng cua nhan dudi, noron gai mdi trudng cua hach, noron cua

16p vo ndo IV va/hodc noron cta 16p vo ndo V.

Cac promoter khac nhau ma bidu hién ban ma (v/ du, gen chuyén khéc loai) trong té
bao CNS, té bao nio, noron, va té bao than kinh dém 13 da biét trong linh vuc va dugc mo ta
& day. Promoter nay c6 thé bao gdm céc trinh ty d6i chimg thuong lién quan dén gen dugc
chon hoic céc trinh ty dbi chimg khéc loai. Thong thuong, cac trinh tu d6i chimg khéc loai
hiru dung bao gdm céc trinh tu ¢6 ngudn gbc tir cac trinh ty ma hoa gen cua dong vat ¢ vi
hodc gen cua virut. Cac vi du bao gbm, khong gi¢i han, promoter sém SV40, promoter LTR
cua virut gay ung thu va chudt nhét, promoter mudn chinh cua adenovirut (Ad MLP),
promoter ctia virut herpes don dang (HSV), promoter ctia virut cy bao (CMV) nhu promoter
rat som cia CMV (CMVIE), a promoter cta virut sarcom Rous (RSV), promoter tong hop,
promoter lai, va twong tu. Ngoai ra, trinh tu ¢ ngudn gde tir gen khong phai virut, nhu gen
metallothionein & chudt, ciing c6 thé dugc sir dung. Trinh ty cua promoter nay thudong ban
trén thi trudng béi, vi dy, Stratagene (San Diego, CA). Promoter ddc hi¢u CNS va promoter
cam tng c6 thé dugc sir dung. Céc vi du cua promoter dic hiéu CNS bao gbdm khong giéi han
céc promoter phan 1ap tir Gen ddc hiéu CNS nhu myelin protein bazo (MBP), protein axit
soi té bao than kinh dém huéng tim (GFAP), va enolaza dic hiéu noron (NSE). Céc vi du ciia
promoter cam ung bao gbm céc yéu t6 dap tng AND d6i voi ecdyson, tetraxyclin,

metallothionein, va hypoxia, khong ké nhiing cdi khdc.

Sang ché bao gém viéc str dung bd gen virut tai td hop dé dua mot hodc nhiéu trinh tu
axit nucleic ma hoa ddi véi ARNi nhu dugc md ta & diy hodc dong goi vao hat virut AAV.
Bo gen virut tai td hop c6 thé bao gdm yéu t bat ky dé thiét 1ap biéu hién cia ARNi, vi dy,
promoter, axit nucleic khac loai, ITR, yéu t6 lién két ribosome, ving két thuc, ving ting

cuong, viung danh d4u chon loc, intron, tin hiéu polyA, va/hodc géc sao chép. Theo mot sb
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phuong an, vecto rAAV bao gbm mot hoic nhiéu trong sd ving ting cudng, cip bat cho

ghép/vat nhén ghép, vi tri gin ma tran, hodc tin hiéu polyadenyl hoa.

Theo mdt $b phuong 4n, viéc cho dung luong c6 hiu qua cua cic hat rAAV bao gém
vecto ma hdéa ARNi chuyén nap cac té bao (vi du, té bao CNS, té bao ndo, noron, va/hoic té
bao than kinh dém) & hodc gén vi tri cho dung (vi duy, thé van va/hoic vo nao) hodc xa hon vi
tri cho dung. Theo mot sd phwong 4n, nhidu hon khoang gié tri bt ky trong 36 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% hodc 100% noron dugc
chuyén nap. Theo mot s6 phuong 4n, tir khoang 5% dén khoang 100%, tir khoang 10% dén
khoang 50%, tir khoang 10% dén khoang 30%, tir khoang 25% dén khoang 75%, tir khoang
25% dén khoang 50%, hodc khoang 30% dén khoang 50% ctia noron dugc chuyén nap.
Phuong phap dé xac dinh cdc noron duge chuyén nap boi hat virut tai t6 hop biéu hién miARN
1a da biét trong linh vyuc; vi du, héa md mién dich, dd ARN (vi du, gPCR, k¥ thuét Northern
blotting, phuong phép giai trinh tuy ARN (ARN-seq), phuong phép lai tai chd, va tuong tu)
hoic viée st dung chit danh déu dong biéu hién nhu protein huynh quang mau xanh 14 cay

cai tién c6 thé duoc sir dung dé phat hién sy bieu hién.

Theo mot sb khia canh, sang ché dé xuit hat virut bao gém bd gen tu bd sung tai td
hop (vi du, vecto rAAV ty bd sung). Hat virut AAV v6i bd gen vecto ty bd sung va phuong
phap str dung bo gen AAV tu bd sung duge mé ta trong Sang ché My s6 6,596,535; 7,125,717,
7,465,583; 7,785,888; 7,790,154; 7,846,729; 8,093,054; va 8,361,457; va Wang Z., va cong
sit., (2003) Gene Ther 10:2105-2111, mdi trong s6 chiing dugc két hop vao day bang cach
vién din toan bd. rAAV bao gém bd gen tu bd sung s& nhanh chéng tao thanh phan t& ADN
soi doi béi trinh ty bd sung mot phéan (vi du, bd sung cho sgi mi héa va khong ma hoéa cta
axit nucleic khac loai). Theo mot sb phuong an, vecto ¢6 chtra trinh ty axit nucleic thir nhét
ma hoa cho axit nucleic khéc loai va trinh ty axit nucleic thir hai ma héa cho trinh ty b6 sung
cua axit nucleic, tai dé trinh ty axit nucleic thu nhét ¢6 thé tao thanh céc cdp bazo trong cung
mot soi véi trinh tu axit nucleic thir hai doc theo gén hét hodc toan bd chiéu dai cia no.

Theo mot sé phuong an, trinh ty axit nucleic khac loai thur nhét ma héa ARNi va trinh
tur axit nucleic khac loai thir hai ma héa phin bd sung ctia ARNi duoc lién két boi ITR dot
bién (vi dy, ITR bén phai). Theo mot s6 phuong 4n, ITR bao gdm trinh tu polynucleotit 5'-
CACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCC
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GGGCGACCAAAGGTCGCCCACGCCCGGGCTTTGCCCGGGCG -3'(SEQID NO:12).
ITR dot bién c6 chira sy mat ctia ving D c6 chita trinh ty phén giai cubi. Két qua 13, trong
qua trinh sao chép hé gen virut AAV, protein rep s€ khong phén cit hé gen virut & ITR dot
bién va nhu vay, h¢ gen virut tai td hop c6 chia trinh ty sau theo tho ty 5' dén 3' s& duoc déng
g6i trong capsit virut: ITR AAV, trinh tu polynucleotit khac loai thi nhit bao gdm trinh tur
diéu hoa, ITR AAV dot bién, polynucleotit khac loai thtr hai theo chiéu nguoc lai véi
polynucleotit khéac loai thir nhét va ITR AAV thit ba.

Hat virut va phuong phap san xuét hat virut

Sang ché dé xut, khong ké nhitng cdi khdc, hat virut tai td hop bao gdm axit nucleic
ma hoa ARNi theo sang ché, ciing nhu phuong phap st dung ching dé diéu tri bénh hoic rdi

loan & dong vat c¢6 vu; vi du, bénh Huntington.
Hat virut

Sang ché dé xut hat virut bao g@)m ARNI nhu dugc boc 10 & day. Theo mot sb phuong
4n, sang ché dé xut hat virut dé phan phbi ARNi theo sang ché nhu duge boc 16 & day. Vi
du, sang ché d& xuat phuong phap st dung hat virut tai t6 hop dé phan phdi ARNi dé diéu tr
bénh hodc rdi loan & dong vat co vii; vi du, cac hat tAAV bao gém ARNi dé diéu tri HD. Theo
mot sé phuong 4n, hat virut tai td hop 1a hat AAV tdi t6 hop. Theo mét sd phuong 4n, hat
virut 12 hat AAV tai td hop bao gom axit nucleic bao gbm trinh tyr ARNi theo sang ché duoc
kep béi mot hodc hai ITR. Axit nucleic dugc bao trong capsit trong hat AAV. Hat AAV cling
¢6 chtra protein capsit. Theo mot s6 phuong 4n, axit nucleic bao g6m (cac) trinh ty ma héa c6
loi (v du, axit nucleic cia ARNi theo sang ché) cac thanh phén duoc lién két hoat dong theo
hudng phién ma, céc trinh ty d6i chimg bao gom trinh tu khéi dAu phién ma va két thic phién
ma, nho do tao thanh bang bié hién. Bang biéu hién dugc kep trén ddu 5' va 3' boi it nhat mot
trinh ty ITR AAV chire ning. "Trinh tu ITR AAV chic nang" ¢6 nghia 1a trinh tw ITR thuc
hién chirc nang da dinh dé giai phong, sao chép va dong goi hat virut AAV. Xem Davidson
va cong sw., PNAS, 2000, 97(7)3428-32; Passini va cong su., J. Virol., 2003, 77(12):7034-40;
va Pechan va cong sur., Gene Ther., 2009, 16:10-16, tit ca cc tai liéu nay déu duge dua vao
ban mo t4 nay béng cach vién dan. Dé thuc hién mot sb khia canh ctia sang ché, vecto tai td

hop cé chira it nhét toan bd cac trinh ty cia AAV cin thiét dé bao trong capsit va cic cAu tric
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vét ly dé 1ay nhiém boi rAAV. ITR AAV dé st dung trong vecto theo sang ché khong cin
phai c6 trinh tu nucleotit kiéu dai (vi du, nhu duge mo ta trong Kotin, Hum. Gene Ther., 1994,
5:793-801), va ¢ thé dugc bién doi bing cach cai xen, 1am mét hodc thay thé nucleotit hoic
ITR AAV c6 thé thu dugc tir typ bat ky trong s6 mot vai kiéu huyét thanh AAV. Hién nay
hon 40 kiéu huyét thanh ciia AAV da dugc biét, va cac kidu huyét thanh méi va bién thé ciia
cac kiéu huyét thanh hién cé tiép tuc duogc xac dinh Xem Gao va cong su., PNAS, 2002,
99(18): 11854-6; Gao va cong sw., PNAS, 2003, 100(10):6081-6; va Bossis va cong su., J.
Virol., 2003, 77(12):6799-810. Viéc st dung kidu huyét thanh AAV bit ky dugc coi nhu 1a
nam trong pham vi clia sang ché. Theo mdt sé phuong 4n, vecto rAAV 1a vecto ¢6 ngudn gbc
tr kidu huyét thanh AAV, bao gdm khong gi6i han, ITR AAV 1a AAV1, AAV2, AAV3,
AAV4, AAVS, AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAV9, AAV10, AAVrhl0,
AAV11, AAV12, AAV2R4TIA, AAV DJ, ITR kiéu huyét thanh capsit AAV cua dé, AAV
cta bo, hodc AAV cua chudt hodc twong tw. Theo mot sb phuong an, axit nucleic trong AAV
bao gdm ITR clia AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVrhS,
AAVrh8R, AAV9, AAVI10, AAVrhl10, AAV11, AAV12, AAV2R471A, AAV DJ, ITR kiéu
huyét thanh capsit AAV cuia d&, AAV cua bod, hodc AAV cuia chudt hodc twong tu. Theo mot
36 phuong 4n, axit nucleic trong AAV con ma hoa ARNi nhu duge moé ta & day. Vi du, axit
nucleic trong AAV ¢o thé bao gdm it nhat mot ITR trong sd bit ky kiéu huyét thanh AAV
dugc du tinh trong d6 va co thé con ma hoa ARNi bao gom so¢i thir nhét va sgi thir hai, trong
d6 a) soi thit nhat va tht hai tao thanh cAu tric kép; b) soi tht nhat bao gom ving dan c6 it
nhét 11 bazo, trong d6 ving dan bao gdm ving hat bao gdm céc bazo 1-N cia s¢i dan, trong
do N=7 hodc N=8; va c) s¢i thr hai bao gbém ving khong din c6 it nhét 11 bazo, trong d6
vung khong dan bao gbm trinh tur 16i d6i dién voi bt ky mot hodc nhidu trong s6 céac bazo 1-
(N+2) ctia ving dan trong cAu trac kép. Theo mot s6 phuong 4n, rAAV c6 thé bao gdm soi
tht nhdt bao gbm axit nucleic tht nhidt bao gbébm trinh ty 5
UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va soi tht hai bao gdm axit nucleic
thr hai bao goém trinh ty 5'~ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2). Theo mot
s6 phuong 4n, axit nucleic trong AAV bao gbm axit nucleic 5> dén 3° ma hoa ving sau day:
ITR (vi du, ITR AAV2), promoter, axit nucleic ma hoa ARNi nhu dugc boc 16 & day, tin hi€u
polyadenyl hoa, va ITR AAV (vi du, ITR AAV2). Theo mét s6 phuong 4n, axit nucleic trong
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AAYV bao gdm axit nucleic 5’ dén 3° ma héa vung sau day: ITR (vi du, ITR AAV2), promoter,
axit nucleic ma hoa ARNi bao gdm sgi thir nhit bao gdm axit nucleic thir nhat bao gém trinh
tu 5“UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va s¢i thtr hai bao gbdm axit
nucleic tht hai bao gém trinh ty 5~ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), tin
hiéu polyadenyl hoa, va ITR AAV (vi du, ITR AAV2). Theo mot s6 phuong 4n, axit nucleic
trong AAV bao gdm axit nucleic 5’ dén 3’ ma hoa ving sau day: ITR (vi du, ITR AAV2),
promoter CBA, axit nucleic ma hoa ARNi nhu duge boc 1o & day, tin hiéu polyadenyl hoa (vi
du, a polyA hoocmon ting trudng & bo), va ITR AAV (vi dy, ITR AAV2). Theo mot s6
phuong an, axit nucleic trong AAV bao gdm axit nucleic 5° dén 3> mi héa ving sau day: ITR
(vi dy, ITR AAV2), promoter CBA, axit nucleic ma ha ARNi bao gdm soi thit nhét bao gom
axit nucleic thtt nhit bao gdm trinh ty 5-“UAGACAAUGAUUCACACGGU-3' (SEQ ID
NO:1) va sgi thr hai bao gdm axit nucleic tht hai bao gbm trinh ty 5'-
ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2), tin hiéu polyadenyl hoéa (vi du, a polyA
hoocmon ting trudng & bo), va ITR AAV (vi du, ITR AAV2). Theo mot sb phuong 4n, soi
thtt nhit va soi th hai tao thanh ciu trac kép, va gbc A & gbc 18 hodc gbe 19 néu & SEQ ID
NO:2 cua s¢i thir hai khong tao thanh cidp bazo véi gbc trong soi thr nhat. Theo mot s6
phuong 4n, cac gbe U 1a cac gbe 11 va 12 néu & SEQ ID NO:1 cta soi thir nhat khong tao
thanh bét cip bazo véi s¢i thir hai. Theo mot s6 phuong 4n, gbc A & gbe 18 hodc gbe 19 néu
& SEQ ID NO:2 ciia sgi thr hai khong tao thanh cip bazo véi gde trong soi thir nhat va céc
gbc U la cac gbe 11 va 12 néu & SEQ ID NO:1 ctia soi thit nhét khong tao thanh bét cip bazo
V61 soi thi hai.

Theo mot sb phuong 4n, vecto co thé bao gém doan nhdi axit nucleic. Theo mot sb
phuong 4n, doan nhdi axit nucleic ¢6 thé ma hoa cho protein huynh quang mau xanh 14 cdy.
Theo mét s6 phuong an, doan nhdi axit nucleic ¢6 thé ndm & gitta promoter va axit nucleic
ma hoa cho ARNi. Theo mdt ) phuong &n, doan nhdi axit nucleic ¢6 thé 1a trinh tu doan nhdi
alpha-1-antitrypsin (AAT) & ngudi hodc trinh tu doan nhoi dong vo tinh 16 P1 nhiém sic thé
C16 P1 (C16 & nguot).

Theo mot sd phuong 4n, axit nucleic trong AAV ¢6 chira axit nucleic ¢6 trinh tw SEQ
ID NO:13. Theo mét sé phuong 4n, axit nucleic trong AAV bao gdm axit nucleic ma ¢ it

nhét khoang 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99% twong
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dong voi SEQ ID NO:13. Theo cdc phuong 4n khéc, hat rAAV bao gdm cic protein capsit of
AAV1, AAV2, AAV3, AAV4, AAVS, AA6, AAVT, AAVE, AAV9, AAVrh.8, AAVrh8R,
AAVrh.10, AAV11, AAVI12, hodc dot bién cua cac protein capsit nay. Theo mot sé phuong
&n, protein capsit dot bién duy tri duoc kha nang tao thanh capsit AAV. Theo mot s6 phuong
an, hat rAAV bao gdm capsit dot bién tyrosin AAVS5(Zhong L. va cong su, (2008) Proc Natl
Acad Sci U S A 105(22):7827-7832. Theo cac phuong an khac, hat rAAV c¢6 chira protein
capsit cta kidu huyét thanh AAV tir Nhanh gai ndi A-F (Gao, va cong su, J. Virol. 2004,
78(12):6381).

Céc kiéu huyét thanh AAV khic nhau dugc st dung dé tbi vu héa su chuyén nap céc
t& bao dich cu thé hodc dé nhim dich cac loai té bao dic hidu trong mé dich cu thé (vi du, md
bi bénh). Hat rAAV ¢6 thé c6 chira protein virut va axit nucleic virut ciia ciing kiéu huyét
thanh hoic kiéu huyét thanh hon hop. Vi du, theo mdt $6 phuong an hat rAAV co thé bao
gdm Protein capsit AAV1 va it nhit mot ITR AAV?2 hoic né co thé bao gdm Protein capsit
AAV2 va it nhat mot TTR AAV1. Hdn hop bit ky ctia cac kiéu huyét thanh AAV dé san xut
hat rAAV duogc dé xuit trong ban mo ta ndy nhu thé mdi hdn hop da duoc néu mot cach riéng
r& trong ban mo t4 nay. Theo mot s6 phuong 4n, sang ché dé xuit cac hat rAAV bao gdm
capsit cia AAV1 va vecto rAAV theo sang ché (vi dy, bang biéu hién bao gdm axit nucleic
ma hoa ARNi theo sang ché), dugc kep by it nhit mot ITR AAV2. Theo mét sé phuong 4n,
sang ché dé xuét cac hat rAAV bao gdm capsit AAV2.

Theo mot s6 khia canh, sang ché dé xuét hat virut c6 chira hé gen tu bd sung tai td hop.
Céc hat virut AAV véi hé gen tu bd sung va phuong phép st dung hé gen AAV tu bd sung
duoc mo ta trong cac patent My 36 6,596,535; 7,125,717, 7,465,583; 7,785,888; 7,790,154,
7,846,729; 8,093,054; va 8,361,457; va Wang Z., va cong su., (2003) Gene Ther 10:2105-
2111, mdi tai liéu nay duge dua vao ban md ta nay béng cach vién dan. rAAV c6 chira hé gen
tu bd sung s& nhanh chong tao thanh phéan tit ADN cAu trac kép do trinh tu bd sung mot phén
cua né (VI du, soi mad hoa va khong ma hoa b tro chia gen chuyén). Theo mét sd phuong an,
sang ché dé xuét hat virut AAV bao gébm bd gen AAV, trong d6 bd gen rAAV bao gdm trinh
tu polynucleotit khéc loai thir nhét (v du, ARNi theo sang ché) va trinh tw polynucleotit khéc
loai thtt hai (vi du, soi d6i nghia cia ARNi theo sang ché) trong d6 trinh tu polynucleotit

khéc loai thr nhét co thé tao thanh cac cdp bazo trén cung so¢i voi trinh tu polynucleotit thi
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hai doc theo hau hét hodc toan bd chiéu dai cua n6. Theo mot $6 phuong &n, trinh tu
polynucleotit khac loai thir nhét va trinh tu polynucleotit khac loai thir hai duge lién két boi
trinh tu xtc tién su bat cap bazo ndi chudi; vi du, ciu trac ADN hinh cap toc. CAu tric kep
toc 1a da biét trong linh vire, vi du trong phan ttr miARN hogc siARN. Theo mot s6 phuong
an, trinh tu polynucleotit khéc loai thu nhét va trinh tu polynucleotit khac loai thtr hai dugc
lién két boi ITR dot bién (v du, ITR thing). Theo mot s6 phuong 4n, ITR ¢6 chira trinh tu
polynucleotit 5'-
CACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGC

CCACGCCCGGGCTTTGCCCGGGCG —3' (SEQ ID NO:12). ITR dbt bién c6 chira sy mét
ctia vang D ¢6 chira trinh ty phén tach cubi. Két qua 13, trong qua trinh sao chép hé gen virut
AAV, protein rep s& khong phén cat hé gen virut & ITR dot bién va nhu vay, hé gen virut tai
t6 hop c¢6 chira trinh tu sau theo thir ty 5' dén 3' s& duoc dong goi trong capsit virut: ITR AAV,
trinh tu polynucleotit khac loai tht nhét bao gém trinh ty diéu hoa, ITR AAV dot bién,
polynucleotit khac loai tht hai theo chiéu ngugc lai voi polynucleotit khac loai thir nhét va
ITR AAV tht ba. Theo mot sb phuong an, sang ché dé xuit hat virut AAV bao gém bd gen
virut tai td hop bao gdm ITR AAV2 chirc, trinh tu polynucleotit ma héa ARNi thir nhét theo
sang ché, ITR AAV2 dot bién bao gdm dot bién lam khuyét ctia ving D va khuyét trinh tu
chirc phan giai cubi, trinh tu polynucleotit thir hai bao gdm trinh ty bo sung cho trinh tu ma

héa ARNi theo sang ché, cua trinh tu polynucleotit thi nhit va ITR AAV?2 chie.

Theo mot sb phuong an, hat virut 1a hat adenovirut. Theo mot 36 phuong 4an, hat
adenovirut 13 hat adenovirut tai t6 hop, vi dy, vecto polynucleotit bao gdm ARNi theo sang
ché giira hai ITR. Theo mdt s6 phuong 4n, hat adenovirut khdng c6 hodc chira ban sao khuyét
ctia mot hodic nhiéu gen E1, ma lién quan dén khiém khuyét sao chép adenovirut. Adenovirut
bao gdm bd gen ADN so¢i doi, thing trong capsit hai muoi mit khdng boc, 16n(~9504).
Adenovirut ¢6 bd gen 16n ma c6 thé két hop hon 30kb trinh ty khac loai (v du, & vi tri ving
E1 va/hodc E3), lam chung déu phi hop dé dung véi gen khic loai 16n hon. Chung con dugce
biét 1a gay nhiém té bao phan chia va khong phan chia va khong tich hop mét cach tu nhién
vao bo gen chu (mdc du cac bién thé lai c6 thé c6 kha ning nay). Theo mot s6 phuong an,
vecto adenovirut c6 thé 1a vecto adenovirut thé hé thir nhit véi trinh ty khac loai & vi tri E1.

Theo mdt s6 phuong 4n, vecto adenovirut c6 the 1a vecto adenovirut the h¢ thi hai véi cac
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dot bién hoidc loai bo bd sung & E2A, E2B, va/hodc E4. Theo mot ) phuong an, vecto
adenovirut ¢6 thé 14 vecto adenovirut thé hé thir ba hodic pha hity bén trong ma khong c6 tit
c4 gen ma héa virut, chi con cac ITR va tin hiéu dong géi va can adenovirut hd tro in trans
dé sao chép, va dong goi. Cac hat adenovirut duge khao sat d& ding 1am vecto cho chuyén
nhidm tam thoi cua té bao dong vt c6 vii cling nhu vecto liéu phép gen. Dé mo ta thém, tham
khao, vi du, Danthinne, X. va Imperiale, M.J. (2000) Gene Ther. 7:1707-14 va Tatsis, N. va
Ertl, H.C. (2004) Mol. Ther. 10:616-29.

Theo mot ) phuong an, hat virut 1 hat adenovirut tai td hop bao gém axit nucleic ma
héa ARNi theo sang ché. Str dung bt ky kiéu huyét thanh cta adenovirut duge xem 1a thudce
pham vi ctia sang ché. Theo mot s& phuong 4n, vecto adenovirut tai to hop 14 vecto ¢6 ngudn
gbc tir kiéu huyét thanh ctia adenovirut, bao gbm khoéng gi6i han, AdHu2, AdHu 3, AdHu4,
AdHuS5, AdHu7, AdHull, AdHu24, AdHu26, AdHu34, AdHu35, AdHu36, AdHu37,
AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad loai 3 cua bo, Ad loai 2 cia
cho, Ad cua curu, va Ad loai 3 cua lgn. Hat adenovirut con bao gém cac protein capsit. Theo
.m(f)t 36 phuong é&n, hat virut tai tb hop bao gém hat adenovirut két hop v6i mot hodc nhiéu
cac protein capsit virut la. Cac két hop nay cé thé duoc goi la hat adenovirut tai td hop kiéu
gi4. Theo mot sd phuong 4an, céc protein capsit virut la duge dung trong hat adenovirut tai to
hop kiéu gia thu dugc tir céc virut la hodc tir kiéu huyét thanh khac cua adenovirut. Theo mdt
s6 phuong 4n, cac protein capsit virut la c6 ngudn gdc tir, bao gdm khdng gidi han, reovirut
loai 3. Cac vi du cua vecto va két hop protein capsit dung trong cac hat adenovirut kiéu gia
c6 thé tim thiy trong tai lidu sau (Tatsis, N. va cong su (2004) Mol. Ther. 10(4):616-629 va
Ahi, Y. v cong si (2011) Curr. Gene Ther. 11(4):307-320). Kiéu huyét thanh khac cua
adenovirut ¢6 thé dugc sir dung dé t61 vu hoa sy chuyén nap cda gen dich cu thé hoic dé nham
dich loai gen dac hi¢u trong md dich cu thé (vi du, md bi bénh). Md hodc té bao duoc nhim
dich béi kidu huyét thanh dic hiéu cua adenovirut, bao gdm khong gi6i han, phdi (vi du
HuAd3), 14 1ach va gan (vi du HuAd37), co tron, hoat dich khép, té bao dudi gai, té bao tim
mach, dong té bao u (vi du HuAd11), va té bao dudi gai (vi du HuAdS duoc tao ki€u gia voi
reovirut loai 3, HuAd30, hodc HuAd35). Pé mb ta thém, tham khao Ahi, Y. va cong su (2011)
Curr. Gene Ther. 11(4):307-320, Kay, M. va céng su. (2001) Nat. Med. 7(1):33-40, va Tatsis,
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N. va cong su (2004) Mol. Ther. 10(4):616-629. Vecto adenovirut duge dung bang cach ding
trong thé van (tham khao, vi du, Mittoux, V. va c¢ong su (2002) J. Neurosci. 22:4478-86).

Theo mot sb phuong an, hat virut 1a hat lentivirut. Theo mot ) phuong an, hat
lentivirut 12 hat lentivirut tai td hop, vi du, vecto polynucleotit md hoa ARNi theo sang ché
gifta hai LTR. Lentivirut 1a retrovirut sSARN, duong -c6 nghia v6i b0 gen bang khoang 10
kb. Lentivirut dugc biét 1a tich hop vao bd gen cua té bao phan chia va khong phan chia. Hat
lentivirut c6 thé duge tao ra, vi du, bang cach chuyén nhiém nhidu plasmit (thuong b gen
lentivirut va gen can cho sao chép va/hodc déng géi dugce tach riéng dé phong ngira sao chép
virut) vao dong té bao déng géi, ma doéng goi bd gen lentivirut cai bién vao hat lentivirut.
Theo mot sb phuong an, hat lentivirut c6 thé dé cap dén vecto thé hé thu nhét khong cé protein
boc. Theo mot ) phuong an, hat lentivirut c6 thé dé cap dén vecto thé hé tht hai ma khong
c6 tAt ca gen trix cac viing gag/pol va tat/rev. Theo mot s6 phuong 4an, hat lentivirut ¢ thé dé
cap dén vecto thé hé thir ba ma chi chta gen rev, gag, va pol ni sinh va ¢6 LTR kham dé
chuyén nap khong c6 gen tat (see Dull, T. va cong su (1998) J. Virol. 72:8463-71). Pé mb ta
thém, tham khao Durand, S. va Cimarelli, A. (2011) Viruses 3:132-59.

Theo mdt sb phuong 4n, hat virut 13 hat lentivirut téi t6 hop bao gdm axit nucleic ma
hoa ARNI theo sang ché. Str dung any lentivirut vecto duge xem 1a thugc pham vi cia sang
ché. Theo mét sé phuong 4an, vecto lentivirut thu dugc tir lentivirut bao g6m, khong gi6i han,
virut-1 gay suy giam mién dich & ngudi (HIV-1), virut-2 gdy suy giam mién dich & nguoi
(HIV-2), virut gy suy giam mién dich & khi (SIV), virut gdy suy gidm mién dich & meo
(FIV), virut gay bénh thiéu méu 1ay nhiém & ngua (EIAV), virut gy suy giam mién dich &
bo (BIV), virut gdy bénh Jembrana (JDV), virut visna (VV), va virut gdy viém ndo ¢ dé
(CAEV). Hat lentivirut also bao gdm céc protein capsit. Theo mot sd phuong 4n, hat virut tai
t6 hop bao gdbm vecto lentivirut két hop véi mot hodc nhidu c4c protein capsit virut la. T hop
nay c6 thé duge goi 1a hat lentivirut téi t hop kiéu gia. Theo mot sd phuong 4n, cc protein
capsit virut la dugc st dung trong hat lentivirut tai td hop kiéu gia thu dugc tr virut la. Theo
mot s6 phuong an, protein capsit virut la us duoc su dung trong hat lentivirut tai td hop kiéu
gia 1a virut gy viém miéng c6 mun nude glycoprotein (VSV-GP). VSV-GP tuong tac véi thy
thé t& bao khép noi, tao ra tinh huéng kich thich mé rong cho hat lentivirut tai tb hop kiéu

gia. Ngoai ra, VSV-GP dugc cho la tao ra tinh 6n dinh cao cho hat lentivirut tai td hop kiéu
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gia. Theo cac phuong an khac, cdc protein capsit virut la ¢6 ngudn gbe tir, bao gbm khéng
gi¢i han, virut Chandipura, Virut Rabies, virut Mokola, virut gdy viém mang néo lympho bao
(LCMV), virut song Ross (RRV), virut Sindbis, virut rimg Semliki (SFV), virut géy viém ndo
ngua Venezuela, Virut Ebola Reston, Virut Ebola Zaire, Virut Marburg, virut Lassa, virut gy
bénh bach cdu & ga (ALV), Jaagsiekte sheep retrovirus (JSRV), Moloney Murine leukemia
virus (MLV), Gibbon ape leukemia virus (GALV), retrovirut ndi sinh & meo (RD114), virut
gay u lympo T & nguoi loai 1 (HTLV-1), virut gdy sti mao ga & ngudi, virut Maedi-visna
(MVYV), SARS-CoV, virut Sendai, virut hgp bao ho hép (RSV), virrut gay bénh nhiém khuén
hé hép loai 3 & ngudi, virut viém gan C (HCV), virut cim, virut dich ta ga (FPV), hodc virus
nucleopolyhcdro Autographa californica (AcMNPV). Céc vi du ctia t6 hop vecto va protein
capsit dugc dung trong céac hat lentivirut kiéu gia c¢6 thé tim thiy, vi du, trong Cronin, J. va
cong sir. (2005). Curr. Gene Ther. 5(4):387-398. Cac hat lentivirut téi td hop kiéu gi c6 thé
dugc stir dung dé t1 wu hoa su chuyén nap cda té bao dich cu thé hoac nhém dich cac loai té
bao dic hiéu trong mo dich cu thé (vi dy, mo bi bénh). Vi dy, md dugc nhiam dich béi hat
lentivirut tai t& hop kiéu gia dic hiéu, bao gOm khong gi6i han, gan (vf du dugc tao kiéu gia
véi protein VSV-G, LCMV, RRV, hodc SeV F), phdi (vi du duge tao kicu gia v6i protein
Ebola, Marburg, SeV F va HN, hosic JSRV), t& bao manh tuyén tuy (vi du duoc tao kiéu gia
véi protein LCMV), hé than kinh trung wong (vi du dugce tao kiéu gia véi protein VSV-G,
L.CMV, Rabies, hodc Mokola), vdng mac (vi du dugc tao kiéu gia vai protein VSV-G hodc
Mokola), bach cAu don nhén hoidc co (vi du dugc tao kiéu gia véi protein Mokola hodc Ebola),
hé tao huyét (vi du dugoe tao kiéu gia v6i protein RD114 hogic GALV), hogc t€ bao ung thu
(vi du duge tao kiéu gia vai protein GALV hogc LCMV). DE mo ta thém, tham khao Cronin,
J.va cong sir (2005). Curr. Gene Ther. 5(4):387-398 va Kay, M. va cong su. (2001) Nat. Med.
7(1):33-40.

Theo mot sb phuong é4n, hat virut 1a hat virut herpes don dang (HSV). Theo mot )
phuong an, hat HSV 13 hat tHSV, vi dy, vecto polynucleotit m& hoa ARNi theo sang ché gitra
hai TR. HSV 14 virut ADN soi doi, dugc boc voi bd gen bing khoang 152 kb. C6 lgi 13,
khoang mot nira gen cia no la khong thiét yéu va c6 thé xéa bo dé didu tiét trinh tuy khac loai.
Hat HSV lay nhiém céc té bao khong phan chia. Ngoai ra, chiing thiét 1ap mot cach ty nhién

thoi gian doi trong noron, di chuyén bang cach chuyén tai i, va c6 thé chuyén qua khép than
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kinh, lam ching c6 loi dé chuyén nhiém noron va/hodc nghién ciru liéu phap gen lién quan
dén hé than kinh. Theo mot ) phuong an, hat HSV ¢6 thé sao chép thiéu hoic sao chép du
(vi du, @4 cho chu ky sao chép don thong qua bét hoat mét hodc nhiéu gen mudn). Bé mo ta

thém, tham khao Manservigi, R. va cdng su (2010) Open Virol. J. 4:123-56.

Theo mdt sb phuong an, hat virut 1a hat tHSV bao gém axit nucleic ma héa ARNi theo
sa’ing ché. Sir dung bét ky vecto HSV dugc coi la thudc pham vi cia sang ché. Theo mot sb
phuong an, vecto HSV thu dugc tir kidu huyét thanh HSV, bao gom khong giéi han, HSV-1
va HSV-2. Hat HSV con bao gdm céc protein capsit. Theo mét s& phuong 4n, hat virut téi to
hop bao gom vecto HSV két hop v6i mot hodc nhiéu cic protein capsit virut la. T6 hop nay
¢6 thé duogc goi la hat tHSV kiéu gia. Theo mot ) phuong an, cac protein capsit virut la dugc
dung trong hat rHSV kiéu gia thu duge tir virut la hodc tir kiéu huyét thanh HSV khac. Theo
mot sb phuong 4an, cac protein capsit virut la dugce ding trong hat tHSV kidu gia 1a virut gay
viém miéng c6 mun nude glycoprotein (VSV-GP). VSV-GP twong tac véi thy thé t& bao khap
noi, tao ra tinh hudng kich thich mo rong cho hat rHSV tai t6 hop kiéu gia. Ngoai ra, VSV-
GP duge cho 14 tao ra tinh dn dinh cao cho hat rHSV tai t6 hop kiéu gia. Theo cac phwong 4n
khéc, cac protein capsit virut la c6 thé tir kiéu huyét thanh HSV khac. Vi dy, vecto HSV-1 ¢6
thé gdm c6 mdt hodic nhiéu céc protein capsit HSV-2. Cac kiéu huyét thanh HSV khéc c6 thé
duoge st dung dé t61 wu hoa su chuyén nap cia té bao dich cu thé hodc nhim dich céc kiéu té
bao dic hidu trong mé dich cy thé (vi du, mo bi bénh). M6 hodc té bao duge nhdm dich boi
kiéu huyét thanh dic hiéu cua adenovirut bao gdm khéng gi¢i han, hé than kinh trung wong
va noron (vi dy HSV-1). Dé mb ta thém, tham khdo Manservigi, R. va cong su (2010) Open
Virol J4:123-156, Kay, M. va cdng su. (2001) Nat. Med. 7(1):33-40, va Meignier, B. va cong
s (1987) J. Infect. Dis. 155(5):921-930.

Sén xudt hat virut

Céc hat tAAV ¢6 thé duoc san xudt bang cach st dung phuong phap da biét trong linh
vuc. Xem, vi du, cac patent My $b 6,566,118; 6,989.264; va 6,995,006. Trong thyc hanh sang
ché, té bao chu dé san xuit hat rAAV bao gém té bao dong vat co v, té bao con trung, té bao
thuc vat, té bao vi sinh vat va té bao niAm men. Té bao chu ciing co6 thé 1a té bao dong goi
trong d6 gen rep va cap AAV duogc duy tri bn dinh trong té bao chu hoic té bao san Xuét trong

do hé gen vecto AAV dugc duy tri dn dinh. Té bao san xuét va té bao dong goi néu lam vi du
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thu duogc tir té bao 293, t& bao A549 hoic té bao HeLa. Vecto AAV dugc tinh ché va bio ché

bang cach sir dung cac k¥ thuat chuén da biét trong linh vuc k¥ thuét nay.

Phuong phap da biét trong linh vuc dé san xuit vecto rAAV bao gdbm nhung khong
giéi han & chuyén nhiém, tao ra dong té bao dn dinh, va hé san xuit virut lai 1dy nhiém ma
bao gdm thé lai adenovirut-AAV, thé lai herpesvirut-AAV (Conway, JE va cong suw, (1997)
J. Virology 71(11):8780-8789) va thé lai baculovirut-AAV. mdi trudng san xuat rAAV dé san
XUét hat virut rAAV déu yéu cAu; 1) té bao chu thich hop, bao g@)m, vi dy, dong té bao co
ngudn gde tir ngudi nhu té bao HeLa, A549, hogc 293, hoic dong té bao c6 ngudn gbe tir con
tring nhu SF-9, trong truong hop hé san xuét baculovirut; 2) chic ning virut hd trg thich hop,
duge cung cip boi adenovirut kiéu dai hodc dot bién (nhu adenovirut nhay cim nhiét do),
herpes virut, baculovirut, hodc chu trac plasmit cung cip chirc ning hd trg; 3) Gen rep va cap
AAV va san phdm gen; 4) axit nucleic (nhu axit nucleic chita bénh) dugc kep béi it nhét mot
trinh tw ITR AAV ; va 5) méi truong thich hop va thanh phan ciia méi trudng dé hd tro san
xuit AAV. Theo mot sé phuong 4n, san pham gen rep va cap AAV ¢6 thé tir bét ky kiéu huyét
thanh AAV. Thong thuong, nhung khong bét budc, san pham gen rep AAV 1a ciia cling kiéu
huyét thanh nhu c4c ITR cta by gen vecto rAAV cho dén khi san phdm gen rep c6 thé thyc
hién chirc nang dé dugc sao chép va dong goi bd gen rAAV. Mai trudong thich hop da biét
trong linh vuc co thé duoc str dung dé san xuit vecto rAAV. Cac mdi truong nay bao gbm,
nhung khong chi giéi han ¢, moi truong dugce san xuét bai Hyclone Laboratories va JRH bao
odm Moéi Truong Eagle Cai Bién (MEM), Mbi Trudng Eagle Cai Bién Dulbecco (DMEM),
cac ché pham theo dit hang ching han nhu cac ché phdm dugc mb ta trong bang sang ché My
sb 6,566,118, va mdi trudng S£-900 II SFM nhu dwge md ta trong bang séng ché My s6
6,723,551, mdi tai liéu nay dugc néu ¢ day chi dé tham khao, cu thé 1a dbi véi ché phém moi
truong theo dat hang dé st dung trong viéc san xult vecto AAV téi td hop. Theo mot sb
phuong én, chirc nang hd trg AAV duoc cung cép b1 adenovirut hodac HSV. Theo mot 36
phuong an, chirc ning hd trg AAV dugc cung cAp bdi baculovirut va té bao chu 12 t& bao con

tring (vi du, t& bao Spodoptera frugiperda (S19)).

Theo mdt sé phuwong 4n, cac hat tAAV ¢6 thé dugc tao ra béi phuong phap chuyén
nhidm ba 14n, nhu phwong phép chuyén nhidm ba 1dn vi du duoc dé€ xuit dudi day. Tom lai,

plasmit chtra gen rep va gen capsit, ciing v6i plasmid adenovirut trg gitip, c6 thé dugc chuyén
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nhiém (vi dy, st dung phuong phép canxi phosphat) vao dong té bao (vi du, t& bao HEK-
293), va virut ¢6 thé dugc gom va tity ¥ dugc tinh ché. Nhu vdy, theo mot s6 phuong an, hat
rAAV duogce tao ra béng cach chuyén nhiém ba l4an axit nucleic ma hoa vecto rAAV, axit
nucleic ma hoa rep va cap AAV, va chirc ning virut hd trg AAV vao té bao chu, trong d6
chuyén nhidm cua axit nucleic vao té bao chi tao ra té bao chi c6 kha ndng tao ra céac hat

rAAV.

Theo mét s6 phuong 4n, cic hat tTAAV ¢6 thé duoc tao ra boi phuong phép dong té
bao san xut, nhu phuong phap dong té bao san xuét vi du dugc dé xuit dudi day (tham khao
thém (tham khéo dén Martin va cong sw, (2013) Human Gene Therapy Methods 24:253-269).
Toém lai, dong té bao (vi du, dong té bao HelLa) co thé dugc chuyén nhiém mot cach én dinh
v6i plasmit chira gen rep, gen capsit, va promoter- trinh ty axit nucleic khac loai. Dong té bao
6 thé duoc sang loc dé chon dong vo tinh dAn cho viéc san xuit rAAV, ma sau dé co thé
dugc mé rong dén bé phan tmg sinh hoc san xuit va duoc 1y nhiém bang adenovirut (vf du,
adenovirut kiéu dai) 1am tic nhan hd tro dé khoi dAu san xult rAAV. Sau d6 co thé thu hoach
virut, adenovirut co thé dugce bat hoat (vi du, béng nhiét) va/hoac duogc loai ra, va cac hat
rAAV ¢6 thé duge tinh ché. Nhu vay, theo mot 36 phuong an, hat rAAV dugc tao ra boi dong
t& bao san xuét bao gém mot hodc nhiéu trong sb axit nucleic ma hoa vecto rAAV, axit nucleic

ma héa AAV rep va cap, va axit nucleic ma hoa chirc nang virut ho trog AAV.

Theo mot s khia canh, phwong phap dugc dé xuét dé san xuét bat ky hat rAAV nhu
duge boc 10 & day bao gdm (a) nudi cdy té bao dudi cc diu kién ma cac hat rAAV tao ra,
trong do t& bao chi bao gom (i) mot hoic nhiéu gen dong goi AAV, trong d6 mdi gen doéng
g6i AAV nay ma hoa sao chép AAV va/hodc protein bao trong capsit; (ii) tién vecto rAAV
bao gbm axit nucleic ma héa ARNi theo sang ché nhu duge mo ta & diy duoc kep béi it nhit
mot ITR AAV, va (iii) chtrc nang trg giup AAV; va (b) thu hdi cac hat rAAV duoc tao ra béi
té bao chi. Theo mot s6 phuong 4n, ARNi bao gbm trinh ty nucleotit néu & SEQ ID NO:7.
Theo mot $b phuong an, it nhit mot ITR AAV nay dugc chon tr nhom bao g@)m ITR AAV 1a
AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAVY,
AAV10, AAVth10, AAV11, AAV12, AAV2R471A, AAV DJ, ITR kiéu huyét thanh capsit
AAV cua dé, AAV cua bo, hodc AAV ciia chudt hoac tuong tu. Theo mot sb phuong én,
protein bao trong capsit ndy dugc chon tir nhém bao gdm AAV1, AAV2, AAV3, AAV4,
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AAVS5, AAV6 (vi du, capsit AAV6 kiéu dai, hodc capsit AAV6 bién thé nhu ShH10, nhu
dugc mo ta trong U.S. PG Pub. 2012/0164106), AAV7, AAVS, AAVrh8, AAVrh8R, AAV9
(vi dy, capsit AAVO kidu dai, hodc capsit AAV9 cai bién nhu duge mo ta trong U.S. PG Pub.
2013/0323226), AAV10, AAVrh10, AAV11, AAV12, thé dot bién capsit tyrosin, thé dot bién
capsit lién két heparin, capsit AAV2R471A, capsit AAVAAV2/2-Tm8, capsit AAV DJ (vi
dy, capsit AAV-DJ/8, capsit AAV-DJ/9, hodc capsit bét ky khéc trong sb céc capsit dugc md
ta trong U.S. PG Pub. 2012/0066783), capsit N587 AAV2, capsit E548 AAV2, capsit N708
AAV2, capsit V708K AAV, capsit AAV cua dé, capsit kham AAVI/AAV2, capsit AAV cla
bo, capsit AAV cta chudt, capsit rAAV2/HBoV1, hodc capsit AAV duge md ta trong Sang
ché My s6 8,283,151 hoiic Cong bd don sang ché qudc té s6 W0/2003/042397. Theo mot s6
phuong an, protein capsit dot bién duy tri dugc kha ning tao thanh capsit AAV. Theo mot )
phuong an, protein bao trong capsit 1a protein capsit dot bién tyrosin AAVS. Theo cac phuong
4n khac, hat rAAV bao gdm cac protein capsit ctia kiéu huyét thanh AAV tir nhanh gai nbi
A-F. Theo mét sd phuong 4n, cic hat rAAV bao gbm capsit ctia AAV1 va bo gen tai t6 hop
bao gém ITR AAV2, ITR AAV2 dot bién va axit nucleic ma hoa ARNi theo sang ché. Theo
phuong an khac, hat rAAV dugc tinh ché. Thuat ngit "duoc tinh ché" nhu dugc su dung trong
ban mb ta ndy bao gdm viéc chudn bi hat rAAV khong ¢6 it nht mot s6 thanh phén khéc ma
cling c6 thé co6 mit khi hat rAAV c¢6 trong tu nhién hodc duge didu ché ban dau tir cac thanh
phén nay. Do d6, vi du, hat rAAV duoc phan 1ap c6 thé duoc didu ché bang cach str dung k§
thuét tinh ché dé lam giau no tu hdn hop nguén, nhu dich tan nudi céy hodc dich ndi bé mat
nuoi céy san xuét. Viéc lam giau c6 thé dugc xé4c dinh theo nhiéu cach khac nhau, nhu, vi du,
bdi ty 1€ ctia cac hat bén véi ADNaza (DRP) hoidc c4c ban sao hé gen (gc) ¢6 mit trong dung
dich, hodc bdai tinh lay nhiém, hoiic né cé thé duoc x4c dinh trong mbi lién quan v4i chét can
thiép tiém ning, thir hai c6 mjt trong hdn hop ngudn, nhu cac chét nhiém tap, bao gdm cac
chit nhiém tap trong qua trinh nudi chy san xudt hodc cac chat nhiém tap trong qua trinh xt
Iy, bao gdm virut hd trg, céc thanh phan ciia mdi trudng, va cac chét tuong tu.

Nhiéu phuong phép 1a da biét trong linh vyc dé san xudt hat vecto ctia adenovirut. Vi
du, ddi v4i vecto adenovirut phd hiy bén trong, bd gen vecto adenovirut va bd gen adenovirut
trg gitp ¢6 thé duoc chuyén nhiém vao dong té bao dong goi (vi du, dong té bao 293). Theo

mot s6 phuong 4n, bd gen adenovirut trg gitip ¢6 thé gdm c6 cac vi tri tai td hop kep tin hiéu
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dong gbi cua no, va ca bd gen ¢od thé duoc chuyén nhidém vao dong té bao déng gobi ma biéu
hién recombinaza (vi du, hé Cre/loxP c6 thé duoc str dung), sao cho vecto adenovirut ¢6 1¢i
duoc dong géi hidu qua hon adenovirut trg giup (tham khao, vi dy, Alba, R. va cong sw (2005)
Gene Ther. 12 Suppl 1:S18-27). Vecto adenovirut ¢6 thé duoc thu hoach va dugc tinh ché st

dung cac phuong phép tiéu chuén, nhu cic phuong phap dugc mo ta & day.

Nhiéu phwong phép 12 da biét trong linh vyc dé san xuit hat vecto lentivirut. Vi duy,
d6i voi vecto lentivirut thé hé thir ba, vecto chira bd gen lentivirut c6 loi véi gen gag va pol
¢6 thé duoc ddng chuyén nhidm vao dong té bao dong gbi (vi du, dong té 293) cling v6i vecto
chira gen rev. Bo gen lentivirut c6 1¢i con gd6m c6 LTR kham ma khéi dong sy phién ma vang
mit Tat (tham khao Dull, T. va cgng sw (1998) J. Virol. 72:8463-71). Vecto lentivirut cd thé
dugce thu hoach va dugc tinh ché str dung phuong phap (vi du, Segura MM, va cong su, (2013)
Expert Opin Biol Ther. 13(7):987-1011) duoc md ta ¢ day.

Nhiéu phuong phap 1a da biét trong linh vuc dé san xuét hat HSV. Vecto HSV c6 thé
duoc thu hoach va duge tinh ché str dung céc phuong phép tiéu chuén, nhu cic phwong phap
duoe md ta & day. Vi du, dbi v6i vecto HSV sao chép khiém khuyét, bo gen HSV ¢6 loi khi
thiéu tAt ca trong sb gen rt sém (IE) c6 thé duge chuyén nhidém vao dong té bao bd sung ma
d& xuAt gen can dé tao ra virut, nhu ICP4, ICP27, va ICPO (tham khdo, vi dy, Samaniego, L.A.
va cong sir (1998) J. Virol. 72:3307-20). HSV vecto ¢6 thé duge thu hoach va dugc tinh ché
str dung phuong phap dugc mdm ta (vi du, Goins, WF va cong su, (2014) Herpes Simplex
Virus Methods in Molecular Biology 1144:63-79).

Sang ché con dé xuét duge phim bao gom hat virut tai t6 hop bao gdm gen chuyén ma
héa ARNi theo sang ché va chat mang dugc dung. Cac dugc phim nay c6 thé thich hgp cho
cach thirc str dung bét ky dugc md ta trong ban md ta nay. Duoc pham gdm hat virut téi t6
hop bao gdm axit nucleic ma héa ARNi theo sang ché vcé thé duge dwa vao ndo. Vi du, hat
virut tai td hop bao gbm axit nucleic ma hoa ARNi theo sang ché c6 thé duoc dung trong thé
van. Bit ky trong s6 hat virut tai td hop theo sang ché ¢6 thé duoc sir dung, bao gém hat

rAAV, adenovirut, lentivirut, va HSV.

Theo mdt s6 phwong 4n, duge pham bao gom hat virut ti to hop bao gom gen chuyén

ma héa ARNi theo sang ché duge mo ta ¢ day va chit mang dugc dung thich hgp dé ding
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cho nguoi. Cac chét mang nhu vay la da biét o trong linh vuc k¥ thudt nay (xem, vi du,
Remington's Pharmaceutical Sciences, 15th Edition, pp. 1035-1038 va 1570-1580). Theo mot
sd phuong an, dugc phim bao gdbm rAAV dugc md ta & day va chit mang duoc dung thich
hop dé tiém vao ndo cua dong vat c6 vii (vi du, ding trong thé van). Theo mdt sé phuong 4n,
duoc phim bao gdm hat lentivirut ti td hop duge mo ta & day va chit mang duoc dung thich
hop dé tiém vao ndo cta dong vat co vi (vi dy, ding trong thé van). Theo mdt s& phuong 4n,
dwoc phdm bao gém hat adenovirut tai td hop duge mo ta & day va chat mang duoc dung thich
hop dé tiém vao ndo ctia dong vat co v (vi dy, ding trong thé van). Theo mot s6 phuong an,
duogc phém bao gém hat HSV tai td hop dugc md ta & diy va chét mang dugc dung thich hop

dé tiém vao ndo ctia dong vat ¢6 va (vi dy, dung trong thé vén).

Céac chit mang dugc dung nhu vay ¢ thé 1a chat 1ong vo tring, nhu nude va dau, bao
gém cac dau ¢o nguén géc tir dau mo, dong vat, thuc vét hoac téng hop, nhu du lac, ddu dau
tuong, dau khoang, va céc dau tuong tw. Dung dich nuéc mudi va dung dich dextroza,
polyetylen glycol (PEG) va glyxerol bazo nudc cling ¢ thd duge st dung lam chat mang
16ng, cu thé cho dung dich ding dé tiém. Dugc phdm c6 thé con chira cac thanh phan bd sung,
vi du chét bao quéan, chat dém, chét dang trrrong, chét chéng oxy hoa va chét 1am 6n dinh,
chit 1am trong hodc chét thAm w6t khong ion, chét 1am ting do nhét, va céc chét tuong tu.
Dugc phim duge md ta trong ban md ta nay c6 thd dugce dong goi trong céc lidu lugng don
vi don hodc & dang da lidu. Dugc pham nhin chung dugc bao ché duéi dang dung dich vo

tring va gn nhu dang truong.
Vit phim san xudt va bo kit

Sang ché ciing @& xut bo kit hodc vat phAm san xuét dé str dung trong phurong phap
duoc mo ta trong ban mo ta nay. Theo cac khia canh, b0 kit bao gom ché pham duge md ta &
day (vi du, hat virut tai td hop theo sang ché, nhu hat rAAV bao gdm axit nucleic ma hoa
ARNi theo séng ché) trong bao goi thich hop. Bao géi thich hop cho ché phdm (nhu ding
trong ché phim thé van) dugec mo ta & day 1a da biét trong linh vue, va bao gbm, vi du, 1o
(nhu 1o bit kin), binh, éng thudc tiém, chai, vai, bao géi mém (vi dy, tai Mylar bit kin hogc
tai bang cht déo), va tuong ty. Cac vét pham san xuit c6 thé con dugc v triung va/hoic bit

kin.
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Sang ché ciing dé xult bd kit c6 chira ché phim duge mo ta trong ban mo t4 nay va ¢
thé con chira (cac) hudng din vé phuong phép st dung ché phim nay, nhu cac cach st dung
dugc mo ta trong ban mo ta nay. B kit dugc mo ta trong ban mo ta nay co thé con bao gdm
cac nguyén liéu khac dugc mong mudn trén quan diém thuong mai va cia ngudi st dung, bao
gdm céc chét dém khac, chét pha lodng, gidy loc, kim, bom tiém, va to gidy huéng dan thuc
hién phuong phap bét ky dugc md ta trong ban mo ta nay. Vi du, theo mot s6 phuong 4n, bd
kit bao gdm ché pham ctia hat virut ti t8 hop bao gdbm gen chuyén ma héa ARNi theo sang
ché dé phan phdi it nhit 1 x 10° ban sao hé¢ gen vao ndo cua dong vét c6 vu (vi dy, thong qua
viéc dung trong thé van) cho dong vat linh truéng nhu dugc mo ta ¢ day, chit mang duoc
dung thich hop dé tiém vao ndo cta dong vat linh trudng, va mot hodc nhiéu trong sb: chét
dém, chit pha lodng, giéy loc, kim, bom ti€ém, va to gidy huéng dan thuc hién tiém vao néo
of dong vt linh trudng (vi dy, dung trong thé van). Theo mot sé phuong 4an, b kit bao gdm
huéng dan diéu tri bénh Huntington bfmg hat virut tai tb hop dugc mo ta ¢ day. Theo mot )
phuong 4n, bd kit bao gbm huéng dan st dung hat virut tai t6 hop duge mo ta & ddy theo bét

ky mét trong s6 cac phuong phép duge mo ta & déy.
Vi du thwe hién sang ché

Sang ché s& duoc hiéu mot cach day du hon dua vao cac vi dy sau. Tuy nhién, can phai
hiéu rang cac vi du nay khong nham muc dich giéi han pham vi cla séang ché. Cén phai hidu
réng cac vi du va phuong an dugc mo ta trong ban mo ta nay chi nham muc dich minh hoa va
nhidu cai bién hodc thay d6i khac nhau cia cc vi du va phuong 4n nay s& duoc dé xuét boi
chuyén gia trong linh vyc k¥ thudt nay va dugc bao gbm trong tinh than va pham vi ctia sdng

ché va pham vi ctia céc diém yéu cau bao ho dinh kem.
Vidu 1: AAV2/1-miARN-Htt lam gidm biéu hién Htt in vitro.

Bénh Huntington (HD) 1a bénh thoai hoa than kinh di truyén gen troi gy chét nguoi
gdy ra boi viéc tang s6 lwong cac gbe polyglutamin trong protein huntingtin (Htt). Véi viée
xac dinh co s& tiém tang cuia HD, cac liéu phap chita bénh dugc phat trién ma lam giam biéu
hién cta Hit dot bién nguyén nhan. ARN can thiép (ARNi) ma tim kiém dé lam giam chon
loc biéu hién cua tac nhan gdy bénh nay ndi 1én 1a chién luge chita bénh tiém niang cho bénh

nay va cac rdi loan twong tu. Dé danh gia gid tri cta liéu phdp ARNi trong m6 hinh chudt mic
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HD, trinh tu dich ma thé hién trude d6 1a nham dich hiéu qua cac mARN Htt chudt va nguot
(McBride va céng su, (2008) Proc. Natl. Acad. Sci. USA 105:5868-5873) duoc gin vao mach

chinh miARN nhan tao va duoc tach dong vao vecto tién virut.
Phuong phép
Dong vat

TAt c& cac quy trinh duoc tién hanh bang cach sir dung quy trinh dugc phé chuén boi
ij Ban Hudng Déan Cham Séc Va St Dung Dong Vat Thi Nghiém & Genzym, cong ty Sanofi
(Phong Dich Vu Sttc Khoe Va Con Nguoi, Cong bb NIH 86-23). Chudt duge st dung bao
gbm chudt YAC128 (nhiém sic thé nhan tao nAm men chtra gen chuyén HTT dot bién cua
ngudi c6 chidu dai ddy di v6i doan lap 128 CAG trén nén FVB/NJ tinh khiét) va lra chudt
FVB/NIJ (Slow va cong suw, (2003) Hum. Mol. Genet. 12:1555-1567; Van Raamsdonk va cong
su, (2005) Hum. Mol. Genet. 3823-3835). Ca hai lira chudt YAC128 va FVB/NJ déu thu dugc
tir dan Genzym ma dugc nudi & Charles River Laboratories. Cac con chudt dugc duy tri trong
chu ky sang/tdi 12 gid ¢6 san thirc &n va nude ubng ity thich. Tét ca cac thir nghiém hanh vi

duoc thue hién & chu ky sang cta cac con vt (& gilta 8 gio sang va 4 gio chiéu).
Plasmit va vecto virut

Dé tao ra vecto kiéu huyét thanh AAV2/1 téi td hop ma hoa kep toc trén co s& miARN
dbi lai gen huntingtin (AAV2/1-miARN-Hitt), miARN dbi v6i HTT ciia ngudi dugce tach dong
vao plasmit hinh thoi chtra doan lap cubi nguge chiéu (ITR) cia AAV, polyA hoocmon ting
truéng & bo, va ving ting cudng virut cu bao 1.6-kb /promoter B-actin (CBA) ¢ ga. Khung
cho miARN la tir bd kit vecto biéu hién miR ARNi Invitrogen™ BLOCK-iT™ Pol II (Life
Technologies, Thermo Fisher Scientific; Waltham, MA). Vecto dbi ching g@)m c6 mach vecto
rong (AAV2/ 1-Trbng) hoic biéu hién protein huynh quang mau xanh 14 cay cai tién duéi sy
kiém so4t cia cing promoter (AAV2/1-eGFP). TAt c& vecto virut dugce tao ra bang cach dong
chuyén nhiém plasmid ba 1An cta cac t& bao 293 clia ngudi nhu duge mo ta trude day (Xiao
va cong sw (1998) J. Virol. 72:2224-2232), va céc tai t6 hop duoc tinh ché cot nhu dwge md
ta trudc diy (Passini va cdng su, (2001) J. Virol. 75:12382-12392). Do chuén thu duoc coa
AAV2/1-miARN-Htt duge x4c dinh 12 4,5 x 10'2 vg/ml, va dd chuin ctia AAV2/1-Null 14 2,3
x 102 vg/ml stt dung PCR dinh lugng.
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Quy trinh phau thuét

Céc con vat duoc gdy mé bang cach st dung 3% isofluoran va dugce dat vao khung cd
dinh khong gian. Tiém trong so dugc thuc hién nhu md ta trude diy (Treleaven, C.M. va cong
s1r(2012) Mol. Ther. 20:1713-1723). Tom lai, 2 pl vecto virut tai t6 hop (AAV2/1-eGFP hoic
AAV2/1-miARN-Htt) dugce tiém vao thé van (AP, +0,50; ML, £2,00; DV, —2,5 tir thop va
mang cting; thanh chin rang ctra, 0,0) stir dung bom tiém Hamilton 10 pl véi tbc d6 0,5 pl/phut.
Giir kim tai chd trong thoi gian 1 phit sau khi hoan thanh viéc truyén. Mot gid trude khi phiu
thuat va trong vong 24 gid sau khi phau thuft, cac con chudt duoc sir dung ketoprofen (5

mg/kg) dudi da dé gay mé.
Truyén dich cho con vit va thu 14y mb

Céc con chudt duogc truyén dich qua tim bing nudc mubi dém phosphat (PBS) dé loai
b6 toan bd mau. Nao dugc cét ddi ding doc doc theo dudng trung tuyén, va ban ciu trai dugc
¢b dinh sau trong 4% paraformaldehyt sau d6 30% sucroza va sau d6 c&t thanh cac phéan 20-
um st dung may diéu lanh. Ban cdu phai duoc cét doc theo truc tran thanh cac miéng 2-mm
st dung ma tran nio chudt (Harvard Apparatus, Holliston, MA) va sau d6 dong lanh nhanh
trong nito 1éng va luu trit ¢ -80°C dén khi sir dung. Dé phén tich tap hop Htt, nio dugc cb
dinh sau trong 4% paraformaldehyt trong 48 h, duoc rira bang PBS, va sau d6 duoc cit thanh
c4c phan tran 40-pm str dung vibratome.

Nudi cdy va chuyén nhiém té bao

Céc t& bao HEK293 dugc lay nhiém bing 5 x 109 vg clia AAV2/1-eGFP hodc
AAV2/1-miARN-Htt va duoc thu hoach 3 ngay sau d6. Do ham lugng ARN bang RT-PCR
thoi thue dinh luong. Tong ARN dugc phan 14p st dung b kit TagMan® Cells-to-CT™
(Ambion). Cac phan tng Q-PCR dugc thyc hién va phén tich trén thiét bi do trinh ty ABI
Prism 7500 (Applied Biosystems) nhu dugc md ta truée day (Kordasiewicz, H.B. va cong su

(2012) Newron 74:1031-1044). Cac muc biéu hién dugc chudn hoa dén cac mirc PPIA
(peptidylprolyl isomeraza).

PCR thoi thue dinh lugng (TagMan)
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Do ham lugng ARN béng RT-PCR thoi thue dinh lugng. Cac mAu md ndo tir tim no
2 duge st dung cho tat ca cac phan tich RT-PCR. Chiét ARN tdng sb biang cach sir dung bd
mini kit QTAGEN RNEasy va sau d6 dugc phién ma nguoc va khuéch dia bang cach sir dung
bd kit hdn hop TagMan® One-Step RT-PCR Master (Applied Biosystems) theo huéng dan
clia nha san xuit. Dé phat hién mARN Htt ctia chudt, b do sau dugc st dung:
Mm01213820 m1 (Life Technologies Cat. S& 4,331,182). Dé phat hién mARN Hit cua
ngudi, cic oligos sau day dugc st dung: 5'- cteegtecggtagacatget -3' (doan moi xudi, SEQ ID
NO:9); 5'- ggaaatcagaaccctcaaatgg-3' (doan mdi nguge, SEQ ID NO:10); va 5'-
tgagcactgttcaactgtgtgtatcggga-3' (mau do, SEQ ID NO:11). Céac phan tng RT-PCR dinh
lugng duogc thuc hién va phén tich trén hé PCR thoi gian thuc ABI PRISM® 7500 (Applied
Biosystems). Cac muc biéu hién cta Htt mARN duoc chuin héa dén cac mirc mARN
hypoxanthin guanin phosphoribosyl transferaza 1 (Hprtl). Céc dudng cong tiéu chuén dugc
tao ra bang cach sir dung dich pha 10€mg theo ddy 5 1an ciia cADN ndo chudt. Mdi mau duge
chay & hai ban sao. Biéu hién gen twong ddi dugc thyc hién bing cach st dung dudng cong

tiéu chuén hodc phuong phap AACT va chuén hoa dén cac mic mARN Hprtl.
K§ thuit Western Blotting

Céc md duoc dong nhat & ndng do cubi bang 50 mg/ml trong dém ly gii T-Per (Pierce)
va chtra hdn hop e ché proteaza toan by (Roche). Dich déng nhit duoc lam sach béng ly
tAm ¢ 10,000 xg trong 6 phut ¢ 4C. Nong do protein duge do bang cach sir dung thtt nghiém
BSA (Pierce). Tu hai muoti dén ba muoi microgam ctia dich d6ng nhét duge hoa tan trén gel
tris-axetat Novex 3-8% va sau d6 dugc chuyén vao mang nitroxenluloza. Cdc mang nay dugc
dd bing khéng thé don dong khang-huntingtin & chudt (Mab2166; 1:2,000 dilution, Millipore)
va khang thé khang-p-tubulin da dong & tho (dich pha lodng 1:750, Santa Cruz
Biotechnology). Sau d6 cac mang nay duoc 0 véi khang thé thir cp duge chiéu hong ngoai
(dich pha loang 1:20.000, Rockland), va cic protein dugc lam cho ¢6 thé nhin thiy dugc bing
huynh quang dinh lugng bang cach str dung Odyssey (LI-COR Biosciences). Dé kiém soat
cac bién luong tai, protein Hit duge chuin hoéa thanh B-tubulin va dugc biéu dién dudi dang
ty 1€ ph?m trim cua cac con vat khong dugc diéu tri hodc duoc diéu tri béng nude mubi. Thanh

phan danh dAu khdi lvgng phan tir dugc st dung dé kiém tra dic trung ctia protein.

Phan tich té bao theo dong chay va phan loai té bao (phan loai té bao FCM)
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FACS Aria II (BD Biosciences San Jose, CA) voi 6ng 100 pm & Genzyme Flow Cytometry
Core Facility (cong ty Sanofi). Phan tich cac té bao dugc thuc hién bang cach phan biét cac
té bao don séng tir manh vun bang cach phat hién trén tan xa géc hep (FWD-Sc) va tan xa
bén (SSC). Céc té bao duong EGFP dugc gom bang thiét bi do E véi thiét bi loc 530/30 BP
505LP. Bic diém dit liéu huynh quang EGFP duoc hién thi 12 bidu dd huynh quang thong s
don va quyét dinh phan loai 1 dya trén EGFP- va EGFP". Céc té bao duoc phan loai duoc
gom trong moi trudng nudi chy mb chira 5% huyét thanh thai bo va dugc rai 1én cac ban kinh
hién vi chia khoang 4 giéng (LabTek, Nalge Nunc InteARNtional, Naperville, IIl) véi ndng
do bang 50 000 té bao/giéng.

Hoéa mo6 mién dich

C4c phan vibratome duge xit Iy dé nhudém mau mién dich bang EM48, khéng thé ma
nhan dién wu tién huntingtin dugc tp hop (Gutekunst va cong sw, (1999) J. Neurosci.
19:2522-2534). Céac phan ndi tw do dau tién dugc xir Iy bang Khdi enzym noi sinh kép
G)d«ﬂUDng3OIﬂﬁndéchanhoatﬁnhpennddazanéiﬁnh.SaudéchﬁngduqcrﬁabéngOJH
M PBS (3 phtit) tiép theo rira ba 1dn v6i 0,5% Triton X-100 trong PBS 10 phit mdi lan. Vi tri
khong dac hiéu duogc chin bing cach U cac phan trong Rodent Block M trong 1 h & nhiét do
phong. Cac phan dugc do bang khang thé EM48 (Millipore, dich pha lodng 1:25 trong PBS)
bang cach i & phong lanh 4°C trén miéng gd cong nhe qua dém. Ngay tiép theo, cac phan
duoc G bing khang thé thir cAp (MM HRP Polymer, Biocare Medical) trong 1 h & nhiét do
phong trén miéng gb cong. Sau ba 14n rira trong PBS 15 phut mdi lan tin hiéu dwgc phat hién
str dung bd kit nén DAB Peroxidaza (Vecto). Sau khi rtra, cac phin dugc gin 1én Superfrost
cong miéng kinh trén kinh hién vi, dugc 1am kho qua dém va cira s6 bao vé véi moi truong
gan Acrytol.

Phan tich hanh vi

Thir nghiém can quay déy nhanh: Phoi hop véan dong va hoc vén dong dugc danh gia
trén thiét bi quay can day nhanh (AccuScan Instruments). Chudt duge dao tao trén cin quay
v6i ba thtr nghiém mdi ngdy trong 3 ngay lién tiép. Vao ngay dao tao thir nhét, cin quay dugc

cai dat d& ddy nhanh tir 0 dén 5 RPM trong 300 gidy. Chudt ma roi khoi cn true khi hét

-77-



35215

khoang thoi gian 300 gidy dugc dat lai 18n cAn dén khi thdi gian du 300 két thic. Vao ngay
dao tao tht hai va th ba, cAn quay dugc cai dat d8 ddy nhanh tir 0 dén 40 RPM trong 300
gidy, lai cAn tit ca chudt d hoan thanh di 300 gidy trén can. Vao ngay thtr tu (ngay thi),
chudt dug dit 1én cin quay duge cai dit dé diy nhanh tir 0 dén 40 RPM trong 300 gidy. Cac
dong vat khong dugc dat lai khi roi, va thoi gian doi dén roi duoc ghi qua 3 thtt nghiém. Thoi

gian doi dén roi dugce xéc dinh boi thoi gian trdi qua dén khi dong vat roi khéi can quay.

Thir nghiém boi cudng bikc: Su b4t dong trong Thir nghiém boi cudng buc duge sir
dung lam thudc do chung trdm cam & dong vat gim nham (Porsolt va céng su, (1977) Arch.
Int. Pharmacodyn. Ther. 229:327-336, Cryan va cong su., (2002a) Trends Pharmacol. Sci.
23:238-245, Cryan va cong su., (2002b) Eur. J. Pharmacol. 436: 197-205). Thir nghiém dugce
thue hién bang cach dit chudt trong cac tru thuy tinh riéng (chidu cao 20 cm x dudng kinh
10 cm) nap day nude & 23°C dén chiéu cao 15 cm. Chudt dugce dit vao cac try trong khoang
thoi gian 7 phat. 3 phut dau cta thoi gian ndy dugce xem 12 thoi gian thich nghi, trong khodng
thoi gian d6 khéng c6 dit liéu duge gom. Trong sudt 4 phut con lai cua giai doan thit, nang
luc ctia chudt duge cho diém boi thiét bi quan sat dugc che str dung k¥ thuét tao mau thoi
gian dé danh gid hanh vi ndi troi sau cac khoang thoi gian 10 gidy. Hanh vi boi va ding im
dugc danh gia va ghi lai & cudi mdi 10 gidy, ma tao ra 24 diém dit liéu m4i thir nghiém. Phan

tram thoi gian tiéu thy ¢ trang thai ding im dugc tinh cho mdi chuot.
Théng ké

Céc gia tri trung binh dugc st dung dé phan tich théng ké. Dit liéu dugc bicu dién dudi
dang + SEM trung binh. Pdi v6i cac nghién ctru ma st dung hai nhom, t-test Student duoc st
dung dé so sanh théng ké. Dé so sanh nhiéu hon hai nhém, ANOVA mot huéng duge dung
sau thtr nghiém kiém dinh sau da Tukey (Prism GraphPad). p<0,05 dugc coi la khéc bi€t dang

ké vé thong ké.
Két qua

Plasmit duge thiét k& dé biéu hién Htt nhim dich miARN va gen bao cdo GFP ting
cuong (eGFP) dudéi sy kiém soat phién ma ctia promoter beta-actin (CBA) & ga (pSP70-CBA-
EGFP) nhu dugc minh hoa trén HINH 1A. Trinh ty nhim dich tng vién, ma dugc chon tu
ving mé hoa htt, 1a 5'- TAGACAATGATTCACACGGT -3' (SEQ ID NO: 4). Vecto kiéu
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huyét thanh AAV2/1 t4i td hop d6 chuin cao mé hoa trinh ty dich (AAV2/1-miARN-Htt) va
vecto dbi ching (AAV2/1-eGFP va AAV2/ 1-trbng) dugc tao ra va kha ning lam cAm gen cua
chung dugce thit bing céch 1y nhidm té bao 293 than phéi (HEK). Céc té bao dugc 1ay nhiém
voi 5 x 10 vg vecto AAV. Str dung phén tich phan loai té bao dugc hoat héa huynh quang
(FACS) x4c nhan ring lidu ding ndy tao ra nhidu hon 90% hiéu qua lay nhiém trong té bao
HEK293 sau khi 1ay nhim v6i AAV-eGFP-miARN-HTT (HINH 2A-D). Céc t€ bao lay
nhidm bing AAV2/1-eGFP khong thé hién bat ky su giam cdc muc Htt ndi sinh khi dugc
phan tich bang PCR thoi gian thyc ¢ 3 ngay sau lay nhi€m; tuy nhién, cac té bao dugc lay

nhidm bing AAV2/1-miARN-Hit thé hién khoang 40% giam mc Hit mARN (HINH 1B).

Vi du 2: Tiém AAV2/1-miARN-Htt vao chugt YAC128 tao ra sw chuyén nap thé

van réng rii va lam gidm Htt mARN.

Sau khi kiém tra kha ning cua AAV2/1-miARN-Htt kim hdm cac mic Hit mARN in
vitro, kha nang cua vecto nay lam cam biéu hién Htt trong thé van cta chudt YAC128 duogc
danh gia. Dé xac dinh phén trim chuyén nap ciia cic té bao trong thé van sau khi tiém trong
thé van AAV2/1-miARN-Htt, phan loai té bao dugc hoat hoa huynh quang (FACS) dugc
dung theo phuong phap duge md ta trong Vi du 1.

Két qua

Chudt YAC128 truong thanh nhan dich tiém trong thé van song song gdm AAV2/1-
eGFP-miARN-Htt (4,5 x 10'? vg/ml) hodc vecto d6i chimg, AAV2/1-eGFP (5,6 x 10%?
vg/ml). Mot thang sau khi tiém vung van cuia mdi dong vat duge vi cat va cac té bao chua
eGFP- v4i khong chira eGFP dugc phan loai va dinh lugng bing cach phan tich FACS (HINH
3A&B). Dit lidu thé hién rdng nhiéu hon 80% thé van duge chuyén doi bdi vecto nhur duge

ching minh béi sy ¢6 mét cia eGFP trong da sb té bao van duge phén loai (HINH 30).

Dé danh gia kha ning cta vecto lam giam Htt trong co thé va phat hién su trudong tho
cta dap tmg, chudt tredng thanh nhén dich ti€ém trong van song song gbm AAV2/1-miARN-
Hit (4,5E12 veg/ml) (N=16, N=8+8 mdi thoi diém) hodc vecto ddi ching AAV2/1-trong
(2,3E12 vg/ml) (N=8), va ndo duoc phan tich 1 hodc 5 thang sau xir ly. Phén tich hién vi
huynh quang ctia cac phan ndo tir chudt duoc diéu tri bang AAV2/1-miARN-Htt ¢ ¢4 hai thoi

diém thé hién huynh quang eGFP qua toan b thé van va viing nio xung quanh, théng nhat
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v6i phan tich FACS gia thuyét viéc chuyén nap van gan nhu hoan toan (HINH 3D). Cac mirc
biéu hién eGFP trong nio ctia chudt dat dén 1 thang sau xt ly thé hién khong giam & thoi
diém 5 thang(HINH 3D). C4c mirc van ciia mARN Hit dot bién & ngudi gidm dang ké & chudt
duoc tiém AAV2/1-miARN-Htt khi so voi dbi ching duge xit Iy AAV2/ 1-tréng va mirc dd
giam tuong duong (xép xi 45%, p<0,01) dugc luu ¥ & c hai thoi diém (HINH 3E). Cac mirc
vén ciia mARN Hitt noi sinh ctia chudt giam dang ké sau AAV2/1-miARN-Hitt khi so v6i d6i
chimg duoc xir ly AAV2/ 1-Trbng. Mttc do giam tuong duong (xap xi 45%, p<0,01) dugc luu
¥ & ca hai thoi diém (HINH 4).

Vi du 3: Tiém AAV2/1-miARN-Htt vao chuét YAC128 khong gy doc t6 ro rang

trong nio.

Pé xé4c dinh xem viée tiém AAV2/1-miARN-Htt va viée giam doc t6 than kinh do Hit
va viém, hinh thai t& bao va tinh nguyén trang cla phan thé van tao thanh dugc danh gia bang
cach nhudm mau hematoxylin va eosin (H&E) theo phuong phép dugc mo ta trong Vi du 1.
Céc mitrc cla protein axit s¢i té bao than kinh dém hudng tAm ciia chit danh ddu viém than
kinh (GFAP, chét danh dAu ciia t& bao hinh sao) va Iba-1 (chdt danh dAu cia tiéu than kinh

dém) cling dugce danh gia ¢ 1 va 5 thang sau xr ly.
Két qua

Phan tich béi H&E thé hién khong c6 thay ddi mo bénh hoc dang ké trong ving néo
duoc titm (HINH 5A-C). Khong c6 su ting dang ké vé s6 lugng t€ bao hinh sao duong GFAP
(dugc quan sat bang h6éa md mién dich) hodc cdc mirc mARN GFAP (dugc dinh lugng bing
QPCR) dugc quan sit trong cdc ving dugc tiém & 1 hodc 5 théang sau tiém khi so v6i cac dong
vat duge xt Iy AAV2/1-trdng (HINH 5D-F; HINH 5J). Tuy nhién, viéc ting s6 luong tiéu
thin kinh dém hoat héa, duge minh ching bdi sy ting nhuém mién dich Iba-1 (HINH 5H)
va cac mirc Iba-1 mARN trong thé van duge luu y & 1 thang sau tiém (HINH 5K). Tha vi 13,
& 5 thang sau tiém, hoat héa tidu thin kinh dém quay vé mirc di ching (HINH 5I&5K), cho
rang dap tmg la tam thoi. khong muén bi rang budc boi 1y thuyét, vi vecto d6i chimg AAV2/1-
trng dugc dung trong nghién ctru nay khong dung gen eGFP, hiéu rang biéu hién ctia eGFP

tir AAV2/1-miARN-Htt c6 thé dép ung ddi v6i hoat hoa tiéu than kinh dém tam thoi.
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Cung véi nhau, cac két qua nay chimg minh va m& rong kham pha ring AAV2/1-
miARN-Htt ¢6 kha ning trung gian 1am caAm Htt duy tri khong chi in vifro ma ca trong thé
van cua chuot YAC128. Hon nira, biéu hién mot phﬁn cac muc Htt trong khoang thoi gian

1én dén 5 thang khong da dén doc tbt rd rang hodc viém than kinh trong ndo chudt.

Vi du 4: Phan phéi AAV2/1-miARN-Htt thé van hiéu chinh cdc diic diém hanh vi
sai léch va héa hoc than kinh & chudét YAC128.

Tac dong cta viéc lam giam dugc trung gian AAV ctia cdc muc htt dot bién 1én thiéu
hut phenotyp rit dic trung ma c¢6 mit & mo hinh chudt YAC128 mic HD ciing duoc dnah gia
theo phuong phap dugc md ta trong Vi du 1. Chudt YAC128 dugce béo cao thé hién thiéu hut
phdi hop van dong (ma c6 thé dugc boc 1 sir dung thir nghiém can quay) va phenotyp suy
nhugc (sit dung thir nghiém boi cudng birc) bét dau & 3 thang tudi (Slow va cong sur, (2003)
Hum. Mol. Genet. 12:1555-1567; Van Raamsdonk va céng sw, (2007) Neurobiol Dis 26:189-
200).

- Kétqua

Lira chudt YAC128 ngang tudi (2 thang tudi) va kiéu dai nhan dich tiém trong van
song song gdm AAV2/1-miARN-Hitt hodc vecto AAV2/ 1-trdng va sau d6 dugc giy chét 3
thang sau xir Iy (HINH 6A). Nhu mong doi, phén tich cac phén nio ching minh biéu hién
eGFP qua toan b thé van va cac ving xung quanh, nhu dugc quan sat trude day (HINH 6B).
Phén tich Western blot dich dong chat nio thé hién cac muc cia ca protein Hit ndi sinh cla
nguoi va chudt gidm dang ké trong van ctia chudt YAC128 duoc tiém AAV2/1-miARN-Hitt
va chuét kiéu dai (xp xi 55% giam, p<0,01) khi so v6i ddi ching dugc xir Iy AAV2/1-tréng
(HINH 6C&D). Phan tich PCR dinh luong thoi gian thuc chi ra rang ciing dat dugc su giam

bang nhau vé cdc mirc mARN.

Thir nghiém cin quay ciia chudt YAC128 duge xit Iy AAV2/1-trong & 2 thang sau tiém
thé hién thiéu hut phéi hop van dong dang k& khi so v&i céc Itra kiéu dai duge xir ly AAV2/1-
tréng hodc AAV2/1-miARN-Hit (ANOVA, p<0,01) (HINH 6E). Tuy nhién, chuét YAC128
that ma duoc xir Iy bing AAV2/1-miARN-Hit thé hién cdc mirc nang luc ma khong phan biét
v6i ctia chudt kidu dai (ANOVA, Kiém dinh sau Tukey; WT Hit véi YAC128 Hitt, p=NS; WT
trong voi YAC128 trdng, p<0,05). Vi vy, viéc ha thap mot phan cdc murc htt dot bién 14 du
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& hiéu chinh thiéu hyt van dong ctia chudt YAC128. Khong c6 su khéac biét déng ké vé ning
luc can quay gitra chuot kiéu dai nhan AAV2/1-miARN-Htt va chuot kiéu dai nhan AAV2/1-

tréng.

Béo céo trude ddy chi ra ring chudt YACI128 (bit diu & 3 thang tudi) thé hién
phenotyp suy gidm ma co thé dugc phat hién str dung thir nghiém boi cudng bic (Pouladi va
cong si, (2009) Brain 132:919-932). Cac dong vét duong nhu biéu hién trang thai suy gidm
néu chiing bit dong trong khoang thoi gian kéo dai khi dit vao thing chira nude. Sir dung thir
nghiém téc d6 boi co ban (trong d6 thoi gian doi boi dat bé duge danh gid) tic gia sang ché
chimg minh rdng phenotyp suy gidm nay trong thir nghiém boi cudng birc khong lién quan
dén kha nang boi ciia chudt YAC128 va doc 1ap véi thiéu hut phdi hop van dong da biét thiy
& md hinh nay (Pouladi va céng su, (2009) Brain 132:919-932). Lira chudt YAC128 hai thang
tudi va WT duoc tiém bing AAV2/1-miARN-Htt- hodc vecto AAV2/1-tréng va duge thir 3
thang sau d6 trong thir nghiém boi cudng bic. Chudt YAC128 khong duoc xir ly thé hién
khoang thoi gian tdng & trang théi bt dong khi so v6i chudt YAC duge xit ly AAV2/1-
miARN-Htt hodc dong vat kidu dai duoc xir Iy AAV2/1-trdng (HINH 6F; ANOVA p<0,05).
Mot 14n nita, khong c6 khac biét dang k& vé niang luc cta chudt kiéu dai nhan AAV2/1-
miARN-Hit hoic AAV2/1-tréng. Chudt YAC128 dugc tiém bing AAV2/1-miARN-Htt mét
it hon dang ké thoi gian trong trang thai bét dong so v6i cac ddi ching duge xir Iy AAV2/1-
trdng. That vay, ning luc ctia chudt YAC128 duge xir Iy AAV2/1-miARN-Hit twong ty nhu
nang lyc cua cung ltra kiéu dai cua ching, dé xuét su hiéu chinh gé“m nhu hoan toan cua
phenotyp sai léch niy (ANOVA, Kiém dinh sau Tukey; YAC Hit v6i YAC tréng, p<0,05)
(HINH 6F).

Vi du 5: Xir Iy sit dung AAV2/1-miARN-Htt hiéu chinh mgt phan rdi loan phién
mi ciia thu thé DARPP-32 va D1 & chudt YAC128.

R6i loan phién mi cua nhidu gen dugc lam giau trong thé van dugc thiy & nio HD
(Richfiel va cong su, (1995) Ann. Neurol. 37:335-343; Augood va cong su, (1997) Ann.
Neurol. 42:215-221; Sugars va cong su, (2004) J. Biol. Chem. 279:4988-4999; Desplats va
cong su, (2006) J. Neurochem. 96:743-757). Su 16i loan nay cling 10 rang & chudt YAC128,
nhu dugc minh hoa, cu thé, bai cac mirc van thép déang ké cta thu thé dopamin DARPP-32

va D1 so vdi cua cac dong vat kiéu dai (Pouladi va cong su., (2012) Mol. Genet. 21:2219-
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2232). Dé x4c dinh xem viéc kim hdm cidc mirc Hit & chudt YAC128 dugc hiéu chinh dic
diém phién ma thay dbi nay, phan tich PCR dinh lugng thoi gian thuc dugce thuc hién trén mo
vén clia chudt YAC128 ma duoc xttr Iy ¢ 2 thang tudi bing AAV2/1-miARN-Htt va dugc
phan tich 3 thang sau d6 theo phuong phap duoc mo ta trong Vi du 1.

Két qua

Phan tich chiét xut ndo cta chudt YAC 128 duoc xtt Iy AAV2/1-tréng chi ra ring cac
mutic mARN cta thu thé dopamin DARPP-32 va D1 (DIR) thip hon d4ng ké khi so véi céc
dbi chimg kidu dai cung tudi (ANOVA, Kiém dinh sau Tukey; WT tréng véi YAC128 tréng,
1<0,05) (HINH 7A&B). Chudt YAC128 dugc cho ding AAV2/1-miARN-Hit thé hién murc
DARPP-32 va DIR mARN cao hon chudt duoc xir Iy bang vecto AAV2/1-tréng; tuy nhién,
cac mirc ndy van thip hon muc thiy & ddi chimg kiéu dai (ANOVA, Kiém dinh sau Tukey;
WT Trdng dbi v6i YAC Htt, p=NS). Do d6, viéc gidm mirc Htt dugc trung gian AAV2/1-
miARN-Htt & chudt YAC128 tao ra hi€u chinh mot phén dac diém phién ma van sai 1éch. C6
thé danh gid & cac thoi didm sau (nhidu hon 5 thang sau xtt Iy) ¢6 thé thiy hiéu chinh day du

hon cua cac dic diém sai léch nay.

Cung nhau, cac két qua nay chimg minh céc phat hién in vitro va trong co thé trudce
day rang AAV2/1-miARN-Hit ¢6 kha nang trung gian cho viéc ha thip muc Htt duy tri. Quan
trong 13, chimg minh ring didu nay lam gidm mtc Htt van & chudt YAC 128 tao ra cai thién
dang ké vé chirc ning van dong va hanh vi cling nhu hiéu chinh mdt phén roi loan phién ma

d3 xac dinh trong thé van.

Vi du 6: Phan phdi thé vin AAV2/1-miARN-Htt 1am gidm tip hop Htt trong nio
ctia chugt YAC128.

Viéc xuét hién tap hop Hit va thé vai trong CNS 1a ddu xac nhan bénh hoc than kinh
cua HD. Lam gidm céc muc cta tdp hop nay trong chut HD dugce li€n hé véi cai tién dang
cha y vé& bénh ly (Harper va cong su, (2005) Proc. Natl. Acad. Sci. USA 102:5820-5825;
Rodriguez-Lebron va cdéng su, (2005) Mol. Ther. 12:618-633). M0 hinh chudt YACI128 thé
hién v& béo cdo tich tu dang ké va lan rong tap hop Hit trong thé van & 12 thang tudi (Slow

va eéng su, (2003) Hum. Mol. Genet. 12:1555-1567, Pouladi va cong sw, (2012) Hum. Mol.
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Genet. 21:2219-2232). Tac dong cua viéc phin phdi AAV2/1-miARN-Htt 1én tap hop Hit
trong chudt YAC128 duoc danh gia theo phuong phap duge md té trong Vi du 1.

Két qua

Nhuém mau héa md mién dich cta céc phén ndo cua chudt YAC128 6, 9, va 24 thang
tudi str dung khang thé khang Htt EM48 thé hién bang ching cia céac tap hop trong ca thé van
va vo ndo ngay tr 6 thang tudi tién trién theo thoi gian (HINH 8A). M6 mudi hai tuan tudi
(c4c phin dong lanh 16 micron) cing duge phén tich va thé hién 14 c6 pham vi twong duong
cua tap hgp nhu tdp hop 24 thang tubi; tuy nhién, nhudm mau nén khong dic diéu trong phén

dong lanh cao hon dang ké v& phan vibratome (dit liéu khong dugc thé hién).

Dé xac dinh xem viéc 1am gidm trung gian AAV cia cdc mirc htt dot bién thdp hon
pham vi tich tu cta tap hop Hit trong ndo cta chudt YAC128 sau triéu chimg (7 thang tudi)
va, dén luot nd, hiéu chinh su thiéu hut van doéng va hanh vi, chudt dugc tiém trong thé van
song song AAV2/1-miARN-Htt hodc AAV2/1-GFP. Dong vét dugc dua vao thr trén can
quay & 3 thang sau tiém (dong vat 10 thang tudi) va dugc giy chét & 5 thang sau tiém (khi
chudt 12 thang tubi) (HINH 8B). Chudt YAC128 dugc xir Iy AAV2/1-miARN-Htt trén can
quay thé hién muc ning luc so sanh duge véi mire cua lira kiéu dai cta chung (HiNH 8C;
ANOVA, Kiém dinh sau Tukey; p=NS). Tuy nhién, cic két qua nay khong dat théng ké dang
ké do sb luong it chudt duge str dung trong nghién ciru (N=4 WT; N=6 YACI128). Nhuom
mau héa md mién dich cia phﬁn thé van st dung khang thé EM48 thé hién su c6 mit cua td
hop Htt it hon dang ké & chudt YAC128 duoc xtt Iy AAV2/1-miARN-Htt so v&i chudt
YAC128 duoc xit Iy AAV2/1-GFP (HINH 8D). Néo ctia chudt YACI128 duoc xir Iy AAV-

miARN-Htt chii yéu khong phan biét dugc v6i nio ciia chudt kiéu dai.

D& xac nhan rang viéc 1am gidm tap hop quan sat duoc bing AAV2/1-miARN-Hit
khong phai do mit noron hogc tinh doc hai than kinh tiém ning, nhudém mau H&E cling nhu
nhudm mau héa md mién dich déi v6i NeuN (chét danh ddu noron), GFAP (chét danh déu
hinh sao), va Thal (chét danh déu tiéu thin kinh dém) dugc thuc hién trén céc phin nio dbi
xting doc lién k&. So v6i dbi ching khong tiém AAV-2/1, dong vét tiém AAV2/1-miARN-
Htt thé hién cung nhiéu noron NeuN-duong trong thé van béi kinh hién vi huynh quang. Str

dung kinh hién vi 4nh sang, viéc nhuém mau H&E ctia cic phan ndo tran lién ké cling xuat
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hién binh thuong va tao ra béng ching hd tro ctia viéc khong c6 su mét noron nay; tuy nhién,
do 1y thuyét am thanh ndi khong dugc thuc hién, cac két qua nay khong thé dinh lvong dugc.
Ngoai ra, nhu thdy trong cic nghién ciru trude ddy, viée tang v& nhudm mau GFAP hoic Iba-

1 trong chudt duge xir Iy AAV2/1-miARN-Htt ¢ 5 thang sau tiém khong dugce phat hién.
Két luan

Nghién ctru hién tai thé hién ring viéc ha thdp mire Htt dot biét 1a chién lugce chita bénh
cho HD va chirmg minh rang lam giam mot phan htt dot bién trong thé van tao ra cai thién
hanh vi, sinh hoa, va bénh hoc thin kinh trong mé hinh chudt chuyén gen chiéu dai day di
méc HD, mé hinh chudt YAC128. N& luc trude day & udce lugng chién lugc chita bénh nay
duoge thue hién trén mo hinh chudt chira cac manh gen HTT dot bién, nhu chuot HD R6/1 va
N171-82Q ( Harper va cdng su., (2005) Proc. Natl. Acad. Sci. USA 102:5820-5825,
Rodriguez-Lebron va c¢ong suw, (2005) Mol. Ther. 12:618-633, Machida va cdng su, (2006)
Biochem. Biophys. Res. Commun. 343:190-197). Giam mot phan mirc Htt dot bién tao ra loi
ich sdng st khiém t6n trong mot sd trong cac md hinh trdm trong hon, nhu md hinh chudt
méc HD N171-82Q HD, nhung khong trong cidc m6 hinh khac (vi du, md hinh chudt R6/1)
(Harper va cong su., (2005) Proc. Natl. Acad. Sci. USA 102:5820-5825, Rodriguez-Lebron
va cong sw, (2005) Mol. Ther. 12:618-633, Machida va cong su., (2006) Biochem. Biophys.
Res. Commun. 343:190-197). Cai thién van déng duoc luu y ¢ cac nghién clru nay sir dung
thir nghiém cin quay va chiéu dai buéc chan; tuy nhién, do trim trong clia cic md hinh nay

loai trir danh gi4 dai han cta thir nghiém vé sai 1éch hanh vi, bénh hoc than kinh, va sinh hoa.

Nghién ctru hién tai st dung md hinh chudt YAC128 (md hinh naysir dung gen H7T
dot bién ctia ngudi chira doan lip 128 CAG), ma phét hién bat thudng van dong tién trién va
bénh 1y than kinh phu thudc d tudi. So v6i cic mé hinh chugt HD khéc, chudt YAC128 rét
thich hop dé thir nghiém tinh hiéu qua chita bénh vi ching t6m lai cac ddc diém gen 16i va
lam sang ctia bénh & nguoi. Lich st tu nhién cla cac thay dbi lien quan dén bénh & chudt
YAC128 1a d3 x4c dinh, va céc dong vat thé hién vé phenotyp cac dic diém bénh dong nhat
ma c6 tinh bién dong thap gitta cic dong vat. Chudt YAC128 phat trién dic diém phién ma
van thay ddi, dic diém ma khong théy & cac md hinh chudt twong ty, nhu chudt HD BAC
(Pouladi vé cong su, (2012) Hum. Mol. Genet. 21:2219-2232), va thé hién thoi héa than kinh

véan phy thudc do tudi. Nhu vay, thir nghiém can thiép chita bénh va danh gid dau ra trong mo
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hinh nay c6 thé c6 gié tri du bao hon dbi véi dich ma 1am sang (Slow va cong sir, (2003) Hum.

Mol. Genet. 12:1555-1567).

Str dung chudt YAC128, cac nghién ciru ndy chirng minh rang biéu hién dugc trung
gian AAV2/1 ciia miARN nhim dich Htt dot bién cia ngudi din dén giam déng ké vé cac
muc van ciia mARN va protein Htt. Lién quan dén viéc ha thip toan bo sy kho chiu nay 13 cai
thién dang ké chirc ning nhu dugc dénh gia bang cach sir dung thir nghiém cin quay va thir
nghiém boi cudng birc ¢ 5 thang sau xit Iy cling nhu giam dang ké tap hop Hit trong thé van.
DPang cht y 1a mirc giam Htt quan sat dugc trong cdc nghién ciru nay chi xép xi 40% dbi
chimg, chi ra ring viéc gidm mot phan htt dot bién dii dé tao ra loi ich chita bénh déng ké
trong mé hinh chudt nay. Hon nita, 80% chuyén tinh trang cta thé van véi vecto AAV chi
dan dén giam Htt mot phan. Hién trong twong tw duge thy trong té bao HEK293 trong nudi
cy trong d6 x4p xi 90-95% hidu qua chuyén nap chi thu dugc 40-50% giam tao thanh vé muc
Hitt ndi sinh (xem HINH 2A-D). Phét hién théng nhit v6i nghién ctru truGe day & dong vat
gam nhdm va dong vt linh trudng chi thé hién giam mot phan muc Htt sir dung céc chién
lugc so sanh duge cua viée 1am cam trén co s¢ miARN (McBride va cong sw, (2008) Proc.
Natl. Acad. Sci. USA 105:5868-5873; Boudreau va céng sur., (2009b) Mol. Ther. 17:1053-
1063; McBride va céng su., (2011) Mol. Ther. 19:2152-2162; Grondin va cong su., (2012)
Brain 135:1197-1209). Khong mudn b rang budc boi Iy thuyét, c6 nhiéu gia thuyét tiém ning
vé viéc tai sao miARN chi tao ra sy danh bai dich mot phan trong ving dugc chuyén nap.
Dinh dang thin-vong miARN dung dé trung gian lam cam Hitt can xir Iy bang té bao trude
khi tao ra cdc ARN can thiép chirc nang nhé. Do do, yéu cdu nay ddi véi xir Iy & bao co thé
tao ra giGgi han ty nhién vé pham vi lam cdm ARN duoc phé bién boi kep toc trén co sO
miARN. B4o cdo bai Boudreau va cong su (Boudreau va cdng su, (2009a) Mol. Ther. 17:169-
175) md ta tinh an toan cai thién clia co s¢ dua trén miARN cho viéc 1am cam chira bénh &
ndo dong vat c6 vu va nhén manh dic didm doc té cai thién cia cac miARN so véi cAu tric
kep toc ngan truyén théng. Viéc cdi thién vé tinh an toan nay c6 thé 1a do sy tin cdy cua
miARN trén co ché xir Iy t& bao ndi sinh (Boudreau va céng su, (2009a) Mol. Ther. 17:169-
175). Bit ké cac gia thuyét dua ra, van chua biét vé co ché chinh x4c bén canh viéc 1am cAm
Htt dua trén miARN trong ndo; tuy nhién dit liu dugc thé hién & day ching minh rang viéc

giam Htt mdt phan c6 thé dat dugc loi ich chita bénh, it nhat & mo hinh chudt mac HD.
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Do vai trd chirc ning ctia Htt van khong rd rang, c6 sy quan tim hién nhién lién quan
dén viéc trién khai chién lugc chita bénh ma tao ra viéc 1am cAm dic hiéu khong alen. Nghién
ciu dugce bdc 10 & day chi a rang viéc giam mot phan Htt ctia chudt ndi sinh trong CNS cua
chuot kiéu dai, cling nhu chudt YAC128 méc bénh, trong khoang thoi gian 1én dén 5 thang 1a
chiu tét. Viéc ding AAV-miARN-Htt 1am giam Htt dot bién & chudt kiéu dai va & ngudi xap
xi 40%, do d6 cho phép bao quén it nhat 60 % mirc Htt kiéu dai trong khi van duy tri hiéu qua
chita bénh cua viéc lam cam Htt ddc dot bién. Khong quan sat théy doc t6 rd rang hodc hanh
vi sai 1éc. Dir liéu hién tai théng nhét véi cac nghién ciru trude do thé hién cung thiéu doc tb
sau khi 1am cAm Htt khong déc hiéu alen & chuot méc HD va chudt kiéu dai trong khoang thoi
gian 1én dén 9 thang sau xir Iy (Boudreau va cdng su., (2009b) Mol. Ther. 17:1053-1063).
Tinh an toan ctia kim ché mét phan Hit kiéu dai cling da duogc bdo cao & dong vt linh trudng
khéng phai ngudi (McBride va cong sir, (2011) Mol. Ther. 19:2152-2162; Grondin vacong
su, (2012) Brain 135:1197-1209), tao ra thém tin twéng ring gidm mot phin mic Htt binh
thuong khéng thé din dén hau qua thiét hai déng ké. Nghién ctru nay con chimg minh ring
kim ham mot phan (~40%) ca Hitt dot bién va ki€u dai & chudt YAC128 1a chira bénh, nhu
duoc ching minh béi nang lyc ciia chung & nhiéu thir nghiém hanh vi va khong lién quan dén
bat ky vAn dé phu hién nhién. B4o cdo trude day dé xudt vai trd cho Htt trong phat sinh phdi
va phat sinh than kinh sau sinh (Bhide va cong su, (1996) J. Neurosci. 16:5523-5535; Reiner
va coéng suw, (2003) Mol. Neurobiol. 28:259-276; Cattaneo va cong su, (2005) Nat.
Rev.Neurosci. 6:919-930). Tuy nhién, dén nay mét s nghién ctru tién lam sang thé hién rang
viéc lam gidm mot phén mtrc Htt kiéu dai & ndo truéng thanh, xuét hién sy chiu tdt & ca chudt
va dong vit linh truéng khong phai nguoi (Boudreau va cong su., (2009b) Mol. Ther.
17:1053-1063; McBride va cong su, (2011) Mol. Ther. 19:2152-2162; Grondin va cong sy,
(2012) Brain 135:1197-1209).

Déu x4c nhén tiéu chudn déng chi ¥ ctia bénh 1y HD & ca md hinh chudt va bénh nhin
1a ngudi c6 mat cta tap hop Htt dot bién-phan trmg mién dich (IR) (DiFiglia va céng sw, (1997)
Science 277:1990-1993; Scherzinger va cong su, (1997)Cell 90:549-558). Vai tro chinh xac
cua tap hop trong thac sy kién sinh ly bénh hoc ¢ HD tiép tuc 13 van dé tranh cai (Lansbury
v cong sir, (2006) Nature 443:774-779) va dé xuat vé mdi quan hé nhan qué giita tap hop
Hitt dot bién va bénh van con tranh ludn (Bates, (2003) Lancet 361:1642-1644; Arrasate va
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cong s, (2004) Nature 431:805-810). Tuy nhién, c6 sy nhét trf rang viéc hinh thanh tap hop
protein khong tan tao ra ganh ning tang d6i v6i qua trinh suy bién té bao (Yamamoto va cong
su, (2000) Cell 101:57-66). Céc nghién ciru boc 16 & ddy chimg minh ring chugt YAC128 thé
hién tp hop vén rdng rdi ngay tir 6 thing tudi (s6m hon bdo cdo trude day) va viéc tiém
AAV2/1-miARN-Htt & 7 thang tudi (sau khi tp hop da tao thanh) 1am giam dang ké sb luong
tap hop Htt duong EM48 trong thé van dén muc gin nhu kiéu dai. Cac dir liéu nay dé Xuét,
khong mubn bi rang budc béi Iy thuyét, ring xtr Iy AAV2/1-miARN-Hit ¢6 thé gidm b6t bé
chira sin c6 cta Htt, 1am giam dang ké ganh ning cua céc tap hop htt dot bién va do d6 gop

phan tiém nang vao cai thién chirc nang chi ra trong md hinh chudt nay.

Ngoai viéc co ban loai bo cac tap hop Hit, xir Iy AAV-miARN-Hitt con tao ra loi ich
hanh vi & chudt YAC128. Chudt YAC128 bit diu bidu hién thiéu hut & cin quay bét dau tir
3 thang tudi, va dén 7 thang ching thé hién su suy yéu trAm trong (Slow vé céng su, (2003)
Hum. Mol. Genet. 12:1555-1567). Chudt YAC128 dugce xtr ly bang AAV2/1-miARN-Hit & 7
thang tudi (khi sy phbi hop van dong co thé suy yéu déng k&) thé hién sy cai thién o thw
nghiém cin quay dé xuét dat duoc sy dao nguge thiéu hut van dong da thiét 1ap. Mac du gidm
vé tap hop Hitt dd dugc bao céo trude ddy (cidc md hinh doan N171 va R6/2) (Rodriguez-
Lebron va cong s, (2005) Mol. Ther. 12:618-633; Machida va cdng s, (2006) Biochem.
Biophys. Res. Commun. 343:190-197), nghién ctru hién tai thé hién sy cai thién cac tap hop
v céi thién hanh vi di kém & mo hinh chudt chidu dai diy di mic HD. Sy cai thién dang ké
& thir nghiém boi cudng birc sau khi tiém AAV-miARN-Htt vao thé vén cling quan sat thay.
Pay 12 bao cdo dau tién thé hién cai thién v& phenotyp suy bién sau AAV-ARNi va quan trong
1a céc két qua nay dé xuit, khong mudn bi rang budc béi 1y thuyét, rang viéc giam mirc Hit
trong thé van di dé cai thién phenotyp suy bién thé hién & md hinh YAC128. Cudi cung, khi
chudt YAC128 7 thang tudi dugce xir 1y bang AAV-miARN-Hit (tht nghiém sau triéu chung)
viée giam dang ké vé tap hop Hit trong thé van va kha nang dao nguoc thidu hut phéi hop van
dong dugc thé hién boi md hinh nay da quan sat dugc. Khong mubn bi rang budc bdi ly
thuyét, cac dit liéu nay chi ra rang x0r ly sau triéu ching bang AAV2/1-miARN-Htt c6 thé
lam gidm nhe ganh ngng mHtt trong cac té bao va tao ra loi ich chita bénh ngay cé sau khi tap

hop mHtt hinh thanh.
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Sy kim ham Htt van ciing tao ra hiéu chinh khiém tén cic mirc mARN cta thu thé
DARPP-32 va D1, 2 ban m3 ma suy yéu dan din theo do tudi & chudt YAC128 va bénh nhan
HD 13 ngudi. Htt dot bién da bidt 1a lam thét bai nhidu quy trinh té bao dan dén rdi loan than

kinh va rdi loan phién ma (Cha, (2000) Trends Neurosci. 23:387-392).

Tém lai, cdc nghién ctru nay thé hién ring ARNi dugc trung gian AAV cai thién déng
k& bit thuong hanh vi lién quan dén HD & mo hinh chudt YAC128 méc HD. Ngoai ra ciing
thé hién ring miARN phan phéi dugc trung gian AAV nhim dich Htt ¢6 thé dn dén kim ham
duy tri céc mirc Htt, hiéu chinh sai 18ch té bao va bénh 1y than kinh, va céi thién thiéu hut van

dong va hanh vi & md hinh chuot chuyén gen mé&c HD ma khong c¢6 doc td 13 rang.
ARNi cdi tién bing cdch thay doi bt cdp bazo shARN

Nghién ciru hién tai sir dung vecto AAV2/1 tai t6 hop dé ma hoa kep toc ngin d6i véi
gen htt danh diu trong khung miARN (miR-155). Trinh tu ShARN dugc sir dung dugc thay
ddi tir trinh tu mirR2.4 boc 19 trude diy, ma nhim dich exon 2 ciia ban ma htt cua chudt va
ngudi (McBride va cdng sw, (2008) Proc. Natl. Acad. Sci. USA 105:5868-5873). Cac bién
dbi ciia ARN kep toc ngén da duogc dung dé 1am tang tinh dn dinh va hoat tinh sinh hoc, gidm
thiéu tac dong khong nham dich, va lam giam dap mg mién dich bam sinh (Castanotto va
cong su, (2009) Nature 457:426-433; Jackson va cong sw, (2010) Nature Rev. Drug Disc.
9:57-67). Trinh ty cai bién dung trong nghién ctru hién tai gbm c¢6 trinh tu sgi dan 1a miR2.4
(HINH 9A); tuy nhién, cAu trac duoc thiét ké co nucleotit adenin (A) bb sung & dau 3' clia
trinh tu hat, khong c6 nucleotit thymin (T) twong (ng trong sg¢i dan (HINH 9B). Khong mudn
bi rang budc bdi ly thuyét, mau nhiét dong dé xuét réng bd sung cuda trinh tu 161 trong soi
khong dan db6i dién trinh tu hat trén soi dAn co thé cai thién cac khia canh cta hiéu qua ARNi.
Theo do, tac gia sang ché cling phat trién sy xtc tién ma c6 thé duogc s dung dé tao ra liéu

phép chita bénh axit nucleic bién dang dé diéu tri nhiéu rdi loan.
Vi du 7. Lam giam cim gen khong nhim dich

ARN can thiép (ARNi) dé xuét nghién ctru dé diéu tri nhiéu bénh & ngudi. Tuy nhién,
d6 an toan cta liéu phap chita bénh trén co s ARNi ¢6 thé béi kha ning cia ARN (e ché
nho (cac siARN) lién két v6i cac mARN khong mong mudn va 1am giam biéu hién ctia ching,

tac dong duoc biét 1a cAm gen khong nhim dich. Khong nhim dich thuong xay ra khi ving
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hat (nucleotit 2—8 cia ARN nho) bét cap voi cic trinh ty trong cac 3'-UTR cta cic mARN
khong mong mudn va truc tiép ngan can va lam mét 6n dinh dich ma ctia cic ban ma d6. Pén
nay, hau hét céc trinh tu ARNi chita bénh dugc chon chi yéu vi hi€u qua lam cdm gen, va sau
d6 duge danh gia vé do an toan. O day, trong thiét ké cac siARN dé diéu tri bénh Huntington
(HD), réi loan thoai héa hé thin kinh gen trdi, hai trinh tw méi v6i tiém ning khong nhdm
dich t6i thiéu (tuc 13, cac trinh tu v6i viée thiéu bo sung hat trong tat ca cac 3’-UTR nguoi va

khi niu da biét) dugc tao ra ma thé hién kha nang 1am cdm & ndo chudt voi dac diém khong

nhim dich in silico thap.

Bang 1. Trinh ty miARN

35215

miA | Trinh ty miARN #siSP | Top seq dé tach dong (5'—3")
RN (dbi nghia, OTR | Than vong ma goém c6é trinh tw miARN
ID 5'—3") khon thwe, bao gom phin nhé vi tri giéi han
g (khéng gach chin)
nhim
dich
(ngwo
i)
Thiét ké gbc
170 UAGACAAUGAUU 6001 TGCTGTAGACAATGATTCACACGGTGTTTT
XA CACACGGU GGCCACTGACTGACACCGTGTGTCATTGTC
(SEQ ID NO:1) TAA
(SEQ ID NO:20)
Bién ddi dé khong nham dich it:
170 UCGACAAUGAUU 786 TGCTGTCGACAATGATTCACACGGTGTTTT
XA CACACGGU GGCCACTGACTGACACCGTGTGTCATTGTC
L1 (SEQ D GAR
NO:15) (SEQ ID NO:21)
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170 UAGACGAUGAUU 1223 TGCTGTAGACGATGATTCACACGGTGTTTT

XA | CACACGGU GGCCACTGACTGACACCGTGTGTCATCGTC
L2 (SEQ D TAA
NO:17) (SEQ ID NO:21)

Pugc thé hién trén Bang 1 1a trinh ty miARN PS170XA gdc va hai phién ban khong
nhim dich it cai bién cta trinh tu ndy: 170XAL1 va 170XAL2. The hai phién ban khong
nhim dich it coa PS170XA duoc thiét ké bing cach thé bazo trong heptame tir bazo 2-8 dé
tao ra md tip CpG. (Boudreau va c¢ong su, 2012). ‘A’ & cac vi tri 2 duge dbi thanh C trong
170XAL1 (5'-UCGACAAUGAUUCACACGGU-3') (SEQ ID NO:15), va ‘A" & vi tri 6 duge
dbi thanh ‘G’ trong 170XAL2 (5'-UAGACGAUGAUUCACACGGU-3") (SEQ ID NO:17).
Viéc thé nay tao ra diém khong nham dich thép hon dang ké bé‘mg cach st dung thuat toan
SiSPOTR, thuat toan thiét ké siARN tép trung dic trung ma xac dinh trinh tu ng vién véi
kha ning khong nhim dich tdi thiéu va kha ning lam cAm tiém nang (Boudreau vé cong su,
Axif nucleics Res. 2013 Jan; 41(1) €9. Didm SiSPOTR giam c6 thé du bao trinh ty méi ¢6 sd
khong nham dich & ngudi tiém nang thap so véi trinh tu 170XA gbe.

Trinh ty miARN PS170XA gbc 1a S“UAGACAAUGAUUCACACGGU-3' (SEQ ID
NO:1). Trinh ty sau, bao gbm soi din, vong trong mir-155 cai bién (chudt), va soi di kém,
dugc tach dong vao vecto biéu hién:
STAGACAATGATTCACACGGTGTTTTGGCCACTGACTGACACCGTGTGTCATTG
TCTAA-3' (SEQ ID NO:19). ‘A’ bd sung 1a & dau 3'. Soi dan va soi kem theo 1a ddm, va bazo
11 va 12 cua soi dan khong bd sung nguroc trong s¢i kém theo, tao ra vong trong nho trong
cAu tric kép duge xtr ly, trudng thanh. ‘A" & cdc vi tri 2 dugc dbi thanh C trong 170XAL1, va
‘A" & vi tri 6 duge dbi thanh ‘G' § 170XAL2, néu khong, 170XAL1 va 170XAL2 ¢6 cung chu
triic nhu PS170XA gbe. Cac chu triic duge thé hién & HINH 10.

Kha nang cia AAV2/1-miARN-Htt 170XAL1 va 170XAL2 dé trung gian Htt lam
giam in vitro cac té bao than phdi (HEK293) & nguoi duge thi. Plasmit biéu hién AAV2/1-
miARN-Htt 170XAL1 va 170XAL2 ciing nhu plasmit d6i chimg chira trinh ty miARN khong
mi hoa (CTL3) duoc chuyén nhidm té bao HEK293 (8 mau lap mdi xir Iy). Céc té bao dugc
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chuyén nhi®m st dung chat phan Gng chuyén nhiém Fugene va dugc thu hoach 48 gid sau.
Téng ARN duoc phan 1ap st dung bg kit TagMan® Cells-to-CT™ (Ambion). Cac mirc ARN
dugc do bing RT-PCR thoi gian thuc dinh lugng (duge thyc hién va phan tich trén Thiét bi
do trinh tw ABI Prism 7500 (Applied Biosystems)). Cac mirc biéu hién duge chuin héa dén
PPIA cua nguoi (peptidylprolyl isomeraza). Cac mirc Hit mARN cua nguoi duge giam sau
khi chuyén nhidm bing ca plasmit 170XAL2 va 170XAL2 so v6i CTL3 va ddi chimg khong
duoc xir Iy, tuy nhién viéc 1am giam nay khong dat dén thong ké dang ké (HINH 11).

Kha nang ctia AAV2/1-miARN-Htt 170XAL1 va 170XAL2 dé lam cm bi¢u hién Hit
trong thé van ctia chuot YAC128 dugc danh gid. Chudt YAC128 trudng thanh nhén tiém
trong thé van cd hai AAV2/1-miARN-Htt 170XA (2E10 vgs/vi trf), AAV2/1-miARN-Htt
170XAL1 (2E10 vgs/ vi tri), hoic AAV2/1-miARN-Htt 170XAL2 (3E10 vgs/ vi tri).
AAV2/1-miARN-Htt 170XA gbc ding lam ddi chimg duong trong khi nhom khong dugc xir
ly khac (khong tiém) dung lam d6i chung Am. Mot thang sau khi tiém, cac con vat duoc giy
chét va dugc d6 1én PBS. Nao duge gom dé phan tich md hoc va sinh hoa. D41 v6i phén tich
sinh héa ving véan ciia mot ban cAu duogc vi cit va 1am dong nhanh trong nito 16ng. Cac mirc
véan cta Htt mARN va protein ngudi va chudt dot bién duoc danh gia bang k§ thuat QPCR va
Western blot twong ing. mARN Htt nguoi dot bién va Htt chudt dot bién gidm ding ké &
chudt dugce tiém AAV2/1-miARN-Htt 170XAL1 va AAV2/1-miARN-Htt 170XAL2 ¢ khi so
v6i cac con vat déi chimg khong duge xt 1y (HINH 12A va 12B). PPIA dung lam gen dbi
ching chuin hoa cho tat ca cac thir nghiém QPCR. Protein Htt ngudi va chudt dot bién giam
dang k& & tht ca chudt duoc tiém AAV2/1-miARN-Htt khi so véi céc con vat doi chimg khong
duge xtr ly va mac do lam giam tuong duong (xap xi 50%, p<0,05) dugc luu ¥ trén tit ca cac

Xt Iy (FIGS 12C va 12D).

Céc muc GFAP va Tbal mARN trong thé van bang QPCR dé xdc dinh xem céc gen
danh diu viém nay dugc diéu chinh 1én sau khi tiém vecto AAV-miARN-Htt khong dugc
dénh gi4. GFAP 1a gen ddnh ddu ctia md t& bao hinh sao va Ibal dimg lam chét dénh déu cho
viéc hoat héa tiéu than kinh dém. Thiy rang viéc tiém trong thé van ciia AAV2/1-miARN-
Hit 170XA tao ra ting dang ké v& mitc mARN GFAP (HINH 13A) va Ibal mARN (HINH
13B) trong thé van 1 thang tiém. Khong thiy ting vé GFAP hodc Ibal sau khi tiém AAV2/1-
miARN-Htt 170XAL1 hodc AAV2/1-miARN-Htt 170XAL2 va cdc mirc GFAP va Ibal
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mARN tuong duong véi d6i chimg khong duoc xir ly. PPIA cua ngudi ding lam gen a6i
chiing chudn hoa. Céc gid tri dua ra 1a = SEM trung binh. *Khéc biét dang ké tir chudt ddi

chimg khong dugc xt 1y, p<0,05; ANOVA sau d6 Thir nghiém kiém dinh sau ctia Tukey.

Nhudm mau hoéa mo mién dich GFAP va Ibal cta phﬁn mo van tr chudt YAC128
duoc xt ly bang AAV2/1-miARN-Htt 170XAL1 hodc AAV2/1-miARN-Htt 170XAL2 1
thang sau khi tiém cho thdy rang cac mirc protein GFAP va Ibal khong tang trong thé van sau
khi tiém (HINH 14). Kinh hién vi huynh quang dugc st dung dé dénh gia mirc d6 nhuom
mién dich GFAP vaIbal trong ndo. Viéc tiém trong thé van ctia AAV2/1-miARN-Htt 170XA
tao ra ting hoat tinh mién dich GFAP va Iba-1 nhu dugc thdy bai kinh hién vi huynh quang,
tuy nhién khong thdy tang bt vé nhuém mién dich GFAP hoic Ibal sau khi tiém AAV2/1-
miARN-Htt 170XAL1 hoic AAV2/1-miARN-Htt 170XAL2 trong d6 mirc nhudm la twong
dwong v6i ndo ddi chimg khong duge xt ly. Khung ty 1 = 50 pM.

CAC TRINH TU

Tét ¢4 cac trinh tu polypeptit dwoc thé hién 12 ddu N dén dau C- trir khi ¢6 chi dinh

khéc di. TAt ca céc trinh t axit nucleic duoc thé hién 1a 5' dén 3' trix khi ¢6 chi dinh khéc di.

soi ddi nghia miARN htt

UAGACARUGAUUCACACGGU (SEQ ID NO:1)

b sung soi kém theo miARN

ACCGUGUGUCAUUGUCUAA (SEQ ID NO:2)

Trinh tu dich c6 nghia

ACCGUGUGAAUCAUUGUCUAA (SEQ ID NO:3)

trinh tw ADN soi ddi nghia miARN htt

TAGACAATGATTCACACGGT (SEQ ID NO:4)

bd sung soi kém theo miARN

ACCGTGTGTCATTGICTAA (SEQ ID NO:5)

Trinh tu dich c6 nghia
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ACCGTGTGAATCATTGTCUTAA (SEQ ID NO:6)

trinh tu ARN 3A170

UGCUGUAGACAAUGAUUCACACGGUGUUUUGGCCACUGACUGACACCGUGUCAUUGUCUAA
CAGG (SEQ ID NO:7)

trinh tw ADN 3A170

TGCTGTAGACAATGATTCACACGGTGTTTTGGCCACTGACTGACACCGTGTCATTGTCTAA
CAGG (SEQ ID NO:8)

Poan moi xudi Htt mARN cua ngudi

Ctccgtccggtagacatget (SEQID NO:9)

Poan moi nguoc Htt mARN cua nguoi

Ggaaatcagaaccctcaaatgg (SEQID NO:10)

Poan do Htt mARN cua nguoi

Tgagcactgttcaactgtgtgtatcggga (SEQID NO:11)

ITR AAV bién thé cho vecto scAAV

CACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCALCGCC
CGGGCTTTGCCC

GGGCG  (SEQ ID NO:12).

Trinh tuv ADN bd gen vecto cia AAV

ttggccactccctctctgcgcgctcgctcgctcactgaggccgggcgaccaaaggtcgccc
gacgcccgggctttgcccgggcggcctcagtgagcgagcgagcgcgcagagagggagtggc
caactccatcactaggggttcctggaggggtggagtcgtgacaattcgcccttgggcctag
gcaattggatcccggaccgtcgacattgattattgactagttattaatagtaatcaattac
ggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggc
ccgcctggctgaccgcccaacgacccccgcccattgacqtcaataatgacgtatgttccca
tagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgc

ccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgac
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ggtaaatggcccgectggcattatgecccagtacatgaccttatgggactttectacttgge
agtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgctt
cactctccccatctcccccecectecccacccccaattttgtatttatttattttttaatta
ttttgtgcagcgatgggggcggggggggggggggggcgcgcecgeccaggeggggcggggcegygy
gcgaggggcggggcggggcgaggcggagaggtgcggeggecagecaatcagageggegeget
ccgaaagtttccttttatggcgaggcggcggcggecggecggecctataaaaagcgaagcgceg
cggcgggcgggagtcgctgcgcgctgccttcgccccgtgccccgctccgccgccgcctcgc
gccgecccgecccggctetgactgaccgegttacteccacaggtgagcgggcgggacggecce
ttctcctcecgggetgtaattagegettggtttaatgacggettgtttettttetgtggetyg
cgtgaaagccttgaggggctcecgggagggecctttgtgeggggggageggeteggggggty
cgtgcgtgtgtgtgtgcgtggggagcgccgcgtgcggctccgcgctgcccggcggctgtga
gcgctgcgggegeggegeggggetttgtgegetecgecagtgtgcgegaggggagegeggee
gggggcggtgeccecgeggtgcggggggggetgecgaggggaacaaaggctgegtgeggggtyg
tgtgcgtgggggggtgagcagggggtgtgggcgcgtcggtcgggctgcaaccccccctgca
cccccctecccgagttgetgagecacggeccggecttecgggtgeggggetecgtacggggegt
ggcgcggggcectcegeegtgecgggeggggggtggecggcaggtgggggtgecgggcggggcygy
ggccgcecctcgggecggggagggctcgggggaggggcgeggcggeccecggagegecggcegyg
ctgtcgaggcgecggecgagecgcagccattgecttttatggtaatcgtgcgagagggcgeag
ggacttcctttgtcccaaatctgtgcggagccgaaatctgggaggcgccgccgcaccccct
ctagcgggcgeggggcgaageggtgeggegecggcaggaaggaaatgggcggggagggecot
tcgtgcgtcecgecgegecgecgteccettcteectetecagecteggggectgtcecgeggggg
gacggctgecttcgggggggacggggcagggcggggtteggettetggegtgtgaceggeg
gctctagagcctctgctaaccatgttcatgccttcttctttttcctacagctcctgggcaa
cgtgctggttattgtgctgtctcatcattttggcaaagaattcttcgaaagatctgctagc
ttaattaacccggtcgeccaccatggtgagcaagggcgaggagectgttcaccggggtggtge
ccatcctggtcgagctggacggcgacgtaaacggccacaagttcagegtgtceccggecgaggg
cgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctg
cccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgct
accccgaCcacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtcca
ggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttc

gagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggea
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acatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggecga
caagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagc
gtgcagctcgccqaccactaccagcagaacacccccatcggcgacggccccgtgctgctgc
ccgacaaccactacctgagcacccagtccgeccctgagcaaagaccccaacgagaagcgega
tcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctg
taccctggaggcttgctgaaggctgtatgctgttagacaatgattcacacggtgttttggc
cactgactgacaccgtgtgtcattgtctaacaggacacaaggcctgttactagcactcaca
tggaacaaatggccatgcatctagagggccctattctatagtgtcacctaaatgctagagc
tcgctgatcagcctcgactgtgccttctagttgccagccatctgttgtttgcccctccccc
gtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaatgaggaaa
ttgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacag
caagggggaggattgggaagacaatagcaggcatgctggggagctagagtcgaccggaccg
gtggaagtcctcttcctcggtgtccttgacttcaaagggtctctcccatttgcctggagag
aggggaaggtgggcatcaccaggggtgagtgaaggtttggaagagtgtagcagaataagaa
accatgagtcccctccctgagaagccctgagcccccttgacgacacacatccctcgaggct
cagcttcatcatctgtaaaaggtgctgaaactgaccatccaagctgccgaaaaagattgtg
tggggataattcaaaactagaggaagatgcagaatttctacatcgtggcgatgtcaggcta
agagatgccatcgtggctgtgcatttttattggaatcatatgtttatttgagggtgtcttg
gatattacaaataaaatgttggagcatcaggcatatttggtaccttctgtctaaggctccc
tgccccttgttaattggcagctcagttattcatccagggcaaacattctgcttactattcc
tgagagctttcctcatcctctagattggcaggggaaatgcagatgcctgagcagcctcccc
tctgccataccaacagagcttcaccatCgaggcatgcagagtggacaggggcctcagggac
ccctgatcccagctttctcattggacagaaggaggagactggggctggagagggacctggg
cccccactaaggccacagcagagccaggactttagctgtgctgactgcagcctggcttgcc
tccactgccctcctttgcctcaagagcaagggagcctcagagtggaggaagcagcccctgg
ccttgcctcccacctcccctcccctatgctgttttcctgggacagtgggagctggcttaga
atgccctggggcccccaggaccctggcattttaacccctcaggggcaggaaggcagcctga
gatacagaagagtccatcacctgctgtatgccacacaccatccccacagttacgtactagt
tcgaagccacgcgtccgaagggcgaattgtagataagtagcatggcgggttaatcattaac
tacaaggaacccctagtgatggagttggccactccctctctgcgcgctcgctcgctcactg
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aggccgggcgaccaaaggtcgcecccgacgecccgggcetttgeccgggeggectecagtgagega
gcgagcgcgcagagagggagtggcecaa

(SEQ ID NO:13)

trinh tu ADN khung miARN

ctggaggcttgctgaaggctgtatgectgttagacaatgattcacacggtgttttggecact
gactgacaccgtgtgtcattgtctaacaggacacaaggcctgttactagcactcacatgga

acaaatggcc(SEQ ID NO:14)

170XAL1 din (ddi nghia)

UCGACAAUGAUUCACACGGU (SEQ ID NO:15)

170XAL1 khong din

ACCGUGUGUCAUUGUCGARA (SEQ ID NO:16).

170XAL2 dan (ddi nghia)

UAGACGAUGAUUCACACGGU (SEQ ID NO:17)

170XAL1 khong dan

ACCGUGUGUCAUCGUCUAA (SEQ ID NO:18)

170XA

TAGACAATGATTCACACGGTGTTTTGGCCACTGACTGACACCGTGTGTCATTGTCTAA
(SEQ ID NO:19) |

Tham khao chéo dén don lién quan

Don nay xin hudéng quyén wu tién theo Pon tam thoi cia My sb 62/114,578, ndp
ngay 10/02/ 2015, ndi dung cua nd duge két hop vao day bang cach vién dan toan bd cho

moi muc dich.

Nop danh muc trinh ty trén tép vin ban ASCII
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Noi dung cua tai liéu dugc ndp trén t&p van ban ASCII dugc dua vao ban mo ta nay
béng cach vién dan: dang doc dugc b?lng may tinh (CRF) cua Danh muc trinh ty (tén tép:

159792010140SEQLIST.txt, ngay dang ky 04/02/2016, kich thude: 11 KB).
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YEU CAU BAO HQ
1. ARNi bao gém soi th nhét va soi thir hai, trong do

a) soi thir nhat va sgi thir hai tao thanh cAu tric kép;

b) soi thir nhét bao gdm ving dan c6 it nhét 19 bazo, trong d6 ving dan bao gdm ving
hat bao g@)m cac bazo 1-N ctia vung dan tir dau 5° dén dau 3°, trong d6 N=7 hodc N=8;

va

¢) soi thtr hai bao gdm ving khong dan ¢ it nhat 19 bazo, trong d6 ving khong din bao

gdm trinh tu 15i d6i dién vé6i bazo 1 cla ving dan trong cau tric kép.

2. ARNI theo diém 1, trong do N=7 va ph?m 161 dbi dién bazo cia ving dan.
3. ARNi theo diém 1, trong d6 N=8 va phan 1i d6i dién bazo ctia ving dan.
4. ARNi theo diém 1, trong d6 phan 16i bao gbém 1 dén 10 nucleotit.

5. ARNi theo diém 1, trong &6 ARNi bao gdm phan 18 thir hai, trong d6 phén 16i tht

hai nam trong ving din ctia sgi tha nhat va ¢ vi trf 3’ véi ving hat.

6. ARNi theo diém 1, trong d6 ciu trac kép 6 chiéu dai ndm trong khoang tir 19 dén 25
hodc tir 19 dén 23 cap bazo.

7. ARNI theo diém 1, trong d6 soi thtr nhit va/hodc thir hai con bao gdm ving nho ra
3, ving nho ra 5°, hodc cd ving nhdra 3’ va 5°.

8. ARNi theo diém 1, trong do soi thi nhat va soi thtt hai dugc lién két voi nhau boi lién
két ARN c6 kha nang tao thanh cu tric vong 13p.

9. ARNi theo didm 8, trong d6 lién két ARN bao gdm tir 4 dén 50 nucleotit.

10. ARNi theo diém 8, trong d6 cdu tric vong 1ap bao gbm 4 dén 20 nucleotit.
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11. ARNi theo diém 8, trong d6 ARNi bao gdm soi thi hai dau 5° dén 3°, lién két ARN,
va soi thir nhét; hodc trong d6 ARNi nay bao gém soi thir nhat du 5° dén 3, lién két
ARN, va so¢i thr hai.

12. ARNi theo diém 1, trong do trinh tu nay duoc cai thién dé lam giam cam gen khong
nham dich.

13. ARNIi theo diém 1, trong d6 trinh tur nay bao gdm mot hodc nhiéu mb tip CpG.

14. ARNi theo diém 1, trong d6 trinh tu nay bao g6m mot hozic nhiéu mo tip CpG trong
vung hat.

15. ARNi theo diém 1, trong d6 ARNi 12 ARN w@c ché nhd (siARN), microARN
(miARN), hoic ARN kep téc nhéd (shARN).

16. ARNi theo diém 1, trong d6 ARNi nhim dich ARN ma héa polypeptit lién quan dén
ri loan.

17. ARNi theo diém 16, trong d6 réi loan 1a rdi loan CNS, bénh chuyén héa tiéu thé
(LSD), bénh Huntington, chimg dong kinh, bénh Parkinson, bénh Alzheimer, dot quy,
bénh thoai héa hach nén - vo ndo (CBD), thoai hoa vo ndo hach day (CBGD), bénh sa
stt tri tué tran-thai duong (FTD), bénh teo da hé thdng (MSA), liét trén nhan tién trién
(PSP) hoac ung thu ndo.

18. ARNi theo diém 17, trong d6 polypeptit 1a huntingtin.

19. ARNi theo diém 18, trong d6 ving dan bao gbm

(a) trinh tu 5'-UAGACAAUGAUUCACACGGU-3' (SEQ ID NO:1) va vang khong dan
bao gbém trinh tu 5'~ACCGUGUGUCAUUGUCUAA-3' (SEQ ID NO:2);
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(b) trinh tu 5'-UCGACAAUGAUUCACACGGU-3' (SEQ ID NO:15) va ving khong
dn bao gdm trinh ty 5'~ACCGUGUGUCAUUGUCGAA-3' (SEQ ID NO:16);

(c) trinh ty S-UAGACGAUGAUUCACACGGU-3' (SEQ ID NO:17) va ving khong
dn bao gdm trinh tu 5'~ACCGUGUGUCAUCGUCUAA-3' (SEQ ID NO:18).

20. Phuong phap 1am giam doc tinh cia ARNi bao gom viéc dua phan 16i vao ving

khong din cia ARNi dé tao ra ARNi theo diém 1.
21. CAu trtic biéu hién bao gdm axit nucleic ma hoa ARNi theo diém 1.

22. Chu tric biéu hién theo diém 21, trong dé axit nucleic nay ma hoa ARNi bao 2om

khung miARN.

23. CAu trc biéu hién theo diém 21, trong d6 axit nucleic ndy mi héa ARNi lién két

hoat dong véi promoter.

24. Vecto bao gdm céu tric biéu hién theo diém 21.

25. Vecto theo diém 24, trong dé vecto nay 1a vecto rAAV.

26. Vecto rAAV theo diém 25, trong d6 vecto nay con bao gom doan nhdi axit nucleic.

27. Vecto tAAV theo diém 26, trong d6 doan nhdi axit nucleic 1 & giita promoter va

axit nucleic ma hdéa ARNI.
28. Té bao bao gdbm vecto theo diém 24.

29. Hat virut bao gém vecto theo diém 24, trong d6 hat virut nay 1a hat AAV boc vecto
rAAV, hat adenovirut boc vecto adenovirut tai td hop, hat lentivirut boc vecto lentivirut

tai td hop hodc hat HSV boc vecto HSV tai td hop.
30. Hat AAV téi t6 hop bao gdbm vecto rAAV theo diém 25.

31. Bo kit dé tao ra ARN can thi€p & dong vat c6 va bao gém ARNI theo diém 1.
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32. Bo kit dé tao ra ARN can thi€p & dong vat co vu méc bénh Huntingon bao gém

ARNi theo diém 1.
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FastSEQfor Windcocws Phién ban 4.0
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Trinh ty Nhén tao

Ciu truc tdng hop
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uagacaauga uvucacacggu

<210>
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~N

19
ARN
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cdu truc tdng hop
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<223> Chu truc tdéng hop

<400> 3
accgugugaa ucauugucua a

<210> 4

<211> 20

<212> ADN

<213> Trinh tu Nhan tao

<220>
<223> Chu tric téng hop

<400> 4
tagacaatga ttcacacggt

<210> 5

<zZi1> 16

<212> ADN

<213> Trinh tu Nhan tao

<220>
<223> Ciu truc tdéng hop

<400> 5
accgtgtgtc attgtctaa

<210> 6

<211> 22

<212> ADN

<213> Trinh tu Nhé&n tac

<220>
<223> Chu truc tdng hop

<400> 6
accgtgtgaa tcattgtcut aa

<210> 7
<211> 65

<212> ARN
<213> Trinh tu Nhan tao

<223> Chu truc téng hop

<400> 7

ugcuguagac aaugauucac acgguguuuu ggccacugac ugacaccgug ucauug

acagg

<210> 8

<211> 65

<212> ADN

<213> Trinh ty Nhan tao

35215
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c&u truc tdng hop

<400> 8

tgctgtagac aatgattcac acggtgtttt gygccactgac —gacaccgtg tcattgtcta 60
acagg 65
<210> 9

<211> 20

<212> ADN
<213>» Trinn ty Nhan tao

>
3> Chu triac tong hop

ctecgoecys tagscatgcet 20
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ADN
Trinn ty Nhén tao
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NN
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chu truc tdng hop

<49C> 106
ggaaatcaga accctcaaat gg 22
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<z220> :
<223> Chu truc térg hop

<400> 11
tgagcactgt tcaactgtgt gtatcggga

DO
Nej
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A

PO DY DN

S~
RO N

A

N
inh ty Nhan tao

T

VAN

e

wN P o

vV V. VvV V
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<220>
<223» CAu truc tdng hop

<400> 12
cactccotct ctgegegetce getcgetcac tgaggecggy cgaccaaadg tcgceccacge 60

ccgggetttg ©Cccgggcyg 78

<210> 13
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<211> 4297
<212> ADN
2

a
1

.
4
<21

<220>

3> Trinh ty Nhan tao

<223> Chu truc téng hop

<400> 13

ttggccactc
cgacgcccgg
gccaactcca
taggcaattg
ttacggggtc
atggcccgcec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cgttctgcectt
ttttttaatt
gggcggggcyg
agagcggcge
aaaagcgaag
ccgcecgecege
gcgggeggga
tttettttet
ggagcggcete
cgctgcccgg
tgcgcgagay
acaaaggctyg
tcgggcectgcea
gtgcggggcet
aggtgggggt
gcggeggecce
tatagtaatc
aatctgggay
gcaggaagga
ctctccagcec
cggggttcag
ccttecttctt
ttggcaaaga
gcaagggcga
taaacggcca
tgaccctgaa
ccaccctgac
acttcttcaa
acgacggcaa
gcatcgagct
agtacaacta
aggtgaactt
accagcagaa
gcacccagtc
agttcgtgac
tgaaggctgt

cctctctgceg
gctttgcccg
tcactaggyggg
gatcccggac
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
cactctcccc
attttgtgca
gggcgagggyg
gctccgaaag
cgcgcggcgg
ctcgcgccge
cggccecttet
gtggctgcgt
9999ggtgcy
cggctgtgag
gagcgcggcece
cgtgcggggt
acccccectg
ccgtacgggg
gccgagceggyg
ccggagcgcec
gtgcgagagg
gcgccgccgce
aatgggcggg
tcggggcetgt
cttctggegt
tttcctacag
attcttcgaa
ggagctgttc
caagttcagc
agttcatctgc
ctacggcgtg
gtccgccecatg
ctacaagacc
gaagggcatc
caacagccac
caagatccgc
cacccccatce
cgccctgagce
cgccgccggg
atgctgttag

cgctcgctcg
ggcggcctca
ttcctggagg
cgtcgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
atctcccccc

gcgatggggy
€ggg9gcgggyg
tttcctttta
gcgggagtcg
ccgccecceggce
cctccgggcet
gaaagccttg
tgcgtgtgtg
cgctgcgggc
gggggcggty
gtygtgcgtygg
caccccecete
cgtggcgcgyg
gcggggccgce
ggcggcetgte
gcgcagggac
accccctcta
gagggcctte

ccgcgggggg
gtgaccggcg
ctcctgggceca
agatctgcta
accggggtygg
gtgtccggeg
accaccggca
cagtgcttca
cccgaaggcet
cgcyccgagy
gacttcaagg
aacgtctata
cacaacatcg
ggcgacggcce
aaagacccca
atcactctcg
acaatgattc
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ctcactgagg
gtgagcgagc
ggtggagtcg
gattattgac
tggagttccg
cccgcecccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
cctccccacc

€ggg9999999
cgaggcggag
tggcgaggcy
ctgcgcgctg
tctgactgac
gtaattagcg
aggggctcceg
tgtgcgtggg
gcggcgcggyg
cccecgeggtyg
gggggtgagc
cccgagttge
ggctcgeegt
ctcgggecegyg
gaggcgcggce
ttcctttgtce
gcgggcgcegyg
gtgcgtcgcece
acggctgcecct
gctctagagc
acgtgctggt
gcttaattaa
tgcccatcct
agggcgaggg
agctgcccgt
gccgctacce
acgtccagga
tgaagttcga
aggacggcaa
tcatggccga
aggacggcayg
ccgtgcectgcet
acgagaagcg
gcatggacga
acacggtgtt

-122-

ccgggcgace
gagcgcgcag
tgacaattcg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtcgag
cccaattttg
gggggggcgc
aggtgcggcg
gcggcggcgyg
ccttcgcccce
cgcgttactce
cttggtttaa
ggagggccct
gagcgccgceg
gctttgtgeg
cgggggyyggc
agggggtgtyg
tgagcacggc
gccgggcggyg
ggagggctcg
gagccgcagce
ccaaatctgt
ggcgaagcgyg
gcgccgecgt
tcggggggga
ctctgctaac
tattgtgctg
cccggtcgcec
ggtcgagctyg
cgatgccacc
gccctggecce
cgaccacatg
gcgcaccatc
gggcgacacc
catcctgggg
caagcagaayg
cgtgcagcectce
gcccgacaac
cgatcacatg
gctgtaccct
ttggccactyg

aaaggtcgcc
agagggagtyg
cccttgggcc
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
gtgagcccca
tatttattta
gcgccaggcg
gcagccaatc
cggccctata
gtgcccecget
ccacaggtga
“gacggcttyg
ttgtgcgggyg
tgcggctccg
ctccgcagtyg
tgcgagggga
ggcgegtegy
ccggcttcgyg
gggtggcggce
ggggadgggygc
cattgccttt
gcggagccga
tgcggcgcecg
ccccttetece
cggggcaggy
catgttcatg
tctcatcatt
accatggtga
gacggcgacg
tacggcaagc
accctecgtga
aagcagcacg
ttcttcaagg
ctggtgaacec
cacaagctgg
aacggcatca
gccgaccact
cactacctga
gtcctgctgg
ggaggcttgce
actgacaccg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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1380
14490
15060
1580
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



tgtgtcattg
atgcatctag
tcgactgtge
accctggaag
tgtctoeagte
cattgggaay
ctctteceteg
gtgggcatca
gtcccctecec
catcatctgt
artaattcaaa
ccatcgrt
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tgeccatac
cccectgatcee
ggcaocccact
gcctccacty
ctggccttgce
ttagaatgce
gcctgagata
tactagttcyg
tcattaacta
cgctcactga
cagtgagcga

—
(et

VAR

14
137

ADN

A
PN
S e

-
W
\

A ANAS
N e
v

NN

3
w &

>
>

NN
NN
SOINN

<400> 14

Trinnh tu

tctaacagga
agggccectat
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcaa
gtgtccttga
ccaggggtga
Tgagaagccce
aaaaggtgct
actagaggaa
ggctgtgcat
zaatgttgga
attggcagcect
ctcatcectet
caacagagct
cagctttctc
aaggccacag
ccecteetttyg
ctcccaccte
ctggggceccc
cagaagagtc
aagccacgcg
caaggaacscc
gjccgagcega
acgagcgcgce

cacaaggcct
tctatagtgt
ccagccatct
cactgtcctt
tattctaggg
gcatgctggg
cttcaaaggg
gtgaaggtrtt
tgagcezcect
gaaactgacc
gatgcagaat
ttttattgga
gcatcaggca
cagttattca
agettggcag
tcaccatcga
attggacaga
cagagccagyg
cctcaagagc
ccctccecta
caggaccctyg
catcacctgc
tccgaagggc
ctagtgatgy
ccaaaggtcyg
agagagggag

tdng hop
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gttactagca
cacctaazata
gttgtttgce
tcctaataaa
ggtggggtag
gagctagagt
tctctecccat
ggaagagtyt
tgacgacaca
atccaagctg
ttctacatcyg
atcatatgtt
tatttogtac
tccagcgeaa
gggaaatgca
ggcatgcaga
aggaggadac
actttagctyg
aagggagcet
tgctgttite
gcattttaac
tgtataccac
gaattgtaga
agrttgygccecac
cccgacygcec
tggeccaa

ctggaggctt gctgaaggct gtatgctgtt agacaatgat
tgactgacac cgtgtgtcat tgtctaacag gacaczaggc
gaacaaatgg ccC.

N
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20
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N A

ANA
[NCREN]

(@]
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N N
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<400> 15
ucgacaauga

<210> 16
<211> 19
<212> ARN

uucacacggu

Trinh tu Nhé&n tac

Cdu tric téng hop
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cccacatgga
ctagagctcyg
cctocceeegt
atgaggaaat
ggcaggacag
cgaccggacc
ttgcctggag
agcagaataa
catccctcga
ccgaaaaaga
toggcgatgtce
tatttgaggg
cttctgtcta
acattctgct
gatgcctgag
gt.ggacaggg
tgaggctgga
tgctgactgc
cagagtggag
ctgggacagt

ccoctcagggyg

acaccatccc
taagtagcat

coctetetg
gggcuittgcce

tcacacggtg
ctgttactao

acaaatggcc
ctgatcagce
gccttecttg
tgcatcacat
caagggggag
ggtggaagtc
agaggggaag
caaaccatga
ggctcagctt
ttgtgtgggy
agactaagag
tgtcttggat
aggctcecctg
tactattecct
cagcctccece
gcctcaggaa
gagggacctg
agcctggett
gaagcagcc?e
gggagctggce
caggaaggca
cacagttacg
ggcgggttaa
cgcgetoget
cgggceggect

ttttgaccac
cactcacatyg

2827
288G
2940
30060
2060
3.20
3120
3240
33C0
3360
3420
3489
3540
3600
3660
3720
37820
3840
3360

3960

4020
4680
4149
4200
4260
4297
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<400>

Trinh ty Nhén tao

cdu truc téng hop

16

accguguguc auugucgaa

<210>
<211i>
<212Z2>

<213>

P

<22GC>
<Z23>

<400>

17
20
ARN
Trinh tu Nhan tao

Cdu trac tdng hop

17

vagacgauga uucacacggu

<210>
<211>
<212>
<213>

<2z0>
<223>

<400>

18

19

ARN

Trink ty Nhan tao

Ciu truc tdng hop

18

accguglguc aucgucuaa

[\)

<210>
>
>

<

11
1

l\)l\)N
(0 N

Vv

<2206>
<223>

<400>

tagacaatga ttcacacaggt gttttggcca ctgactgaca

<210>
<21i>
<212>
<213>

<400>

tgctgtagac aatgattcac acggtgtttt ggcc

taa

<210>

19
58
ADN
Trinh tu Nhan tao

Ciu truc tdng hop
19

20

63

ADN

Trinh ty Nhan tao
c4u truc tdéng hop

20

21

35215
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<211> €2
<2.2> ADN
<213> Trinh ty Nhan tao

<220>
<223> Clu truc tdéng hop

<400> 21
tgctgtcgac aatgattcac acggtgttzt gaccactgac tgacaccagtg tgtcattgte €0

gaa 63
<Z21e> 22

<21i» 33

<212> ADN

<213> Trinh tuy Nhé&n tao

A
S}
N)
]
v

/
[
™

f\
\)

[¥]
\

Ciu truc téng hop

<400> 22
tgctgtagac gatgattcac acggtgtttc ggccactgac tgacaccatg tgtcatcgtc €0
taa ' - 63

<210> 23

<21i> 66

<212> ARN

<213» Trinh ty Nhan tac l

2

O
v

)

[RSEENN)

(C

<
<222> Cau trtc toéng hop

N

<400> 23
vgeuguagac -3augatucac acgguguuliu ggocacugac 1gacaccgug ugucauavguc o0
uacagsg 66

> 24

> o7

> ARN

Trinh ty Nhan tao

NN

— =
W N = O

\

\/

VASANVANNAN
PO N
—

N

[\'

NSRS
w o
ARV

<
< ciu trac tdédng hop

<400> 24

ugcuguagac aaugauucac 2cggugudul ggocacugac ugacaccgug ugucavuguc 60
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10> 2
<211> 58
<Z12> ADN
<213> Triah ty Nhan tao
<220>

<223> Ciu truc téng hop
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<400> 25
tcgacaatga ttcacacggt gttttggcca ctgactgaca ccgtgtgtca ttgtcgaa 58

<210> 26

<211> 58

<212> ADN

<213> Trinh ty Nhén tao

Cau truc tdng hop

<400> 26
tagacgatga ttcacacggt gttttggcca ctgactgaca ccgtgtgtca tcgtctaa 58
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