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Tham khao chéo dén don lién quan

Don nay yéu cau huéng quyén wu tién ctia Don Tam Thoi My S6 62/561,843, ndp
ngay 22 thang 9 ndm 2017, ma dugc két hop & day dé tham khao dén toan bd ndi dung cia
no.

Nop danh muc trinh ty trén tép vin bian ASCII

Nbi dung ctia viéc ndp tép van ban ASCII sau day duoc két hop ¢ day dé tham khéo
dén toan bo nodi dung ctia nd: dang cé thé doc duge trén may tinh (CRF) ctia Danh Muyc
Trinh Ty (t€n t€p: 159792014740SeqList.txt, ghi ngay: 20 thang 9 ndm 2018, kich thudc:19
KB).

Linh vue ky thuit dwge dé cap

Sang ché d& cap dén phan tir ARNi bién thé. Theo mot sé khia canh, sang ché dé cap
dén ARNi bién thé dé didu tri bénh Huntington.

Tinh trang ky thut ciia sing ché

ARN can thi€p (ARN1) da duoc thé hién la cdng cu hitu dung dé 1am cam gen trong
nghién ciru co s& vé chirc ning gen va thé hién hira hen 16n 1am tac nhan chita bénh dé triét
tiéu gen lién quan dén viéc phat trién nhidu bénh. Vé ban chat, viéc didu chinh gen bdi ARNi
x4y ra thong qua cdc ARN nho goi 1a cdc microARN (cac miARN) (Ambros, (2004) Nature
431:350-355; Krol et al., (2010) Nat. Rev. Genet. 11:597-610). Cac microARN nbi lén 1a tac
nhan didu chinh manh m& cua nhiéu quy trinh gen khac nhau, va khi dugc phan phéi bai vat
truyén virut, cdc miARN nhén tao duoc biéu hién lién tuc, tao ra su triét tiéu manh va duy tri
ctia gen dich. Viéc lam sang to co ché lién quan dén quy trinh miARN di cho phép cic nha
khoa hoc ddng chon thiét bi ARNi gen ndi sinh va dinh huéng sy suy bién sin phim gen dich
béng cach sir dung cdc miARN nhan tao (tham khéo, vi du, US PG Pub. 2014/0163214 va
DavidsQn et al., (2012) Cell 150:873-875).
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Viéc ngan can su phat trién 1am sang ciia cac ARNi 1a tiém ning cua viéc lam cam
ngoai dich trong d6 ving mam ctia ARNi (thudng 1a cac nucleotit 1-7 hodc 1-8) bt cip vé6i
cac trinh tu trong cac mARN ngoai dich trong ving khong dich ma 3' (UTR) din dén lam
mét 6n dinh ban phién ma. N§ lyc 1am giam viéc 1am cAm ngoai dich bao gdm viéc st dung
céc thuét toan dé xéc\ dinh trinh tuy mam ung vién co tinh dac hiéu cao dbi voi mARN dich
v6i tiém nang ngoai dich ti thiéu (Boudreau RL ef al., (2012) Nucl. Acids Res. 41(1):9) va
dit phan 161 bén trong trong ving dan cia ARNi (Terasawa et al., (2011) Journal of nucleic
acids 2011:131579).

ARNIi da dugc nghién ctu 1a liéu phap dé diéu tri bénh Huntington (HD). HD 13 bénh
thoai héa than kinh di truyén gy ra béi sy mo rong phan lip CAG trong exon 1 cia gen
huntingtin (HTT). Sy m& rdng thu dugc cta dai polyglutamin trong ving dau N tao ra chuc
nang tao ddc cho protein huntingtin dot bién (mHitt). Kha nang 1am cAm biéu hién mHitt 13
chién lugce chita bénh d6i véi HD duoc chimg minh 1an dau tién & mé hinh chudt c¢6 diéu kién
méc bénh (Yamamoto ef al., (2000) Cell 101:57-66.). Khi su biéu hién ctia mHitt dugce cam
Ung trong cac con chudt nay, su khac thuong bénh ly va hanh vi xuét hién. Su kim ham bai
dugc trung gian tetraxyclin sau d6 cta gen chuyén mHtt lam dao ngugc sy bit thuong nay,
cho théy réng viéc lam giam ham lugng mHtt tao ra co ché don sach protein trong noron dé
chuin hoéa céc thay d6i cam tmg mHtt. Do do, chién lugce tri liéu ma 1am giam ham luong
mHtt ¢6 thé c6 tiém ning lam dimg su tién trién bénh va lam nhe b6t triéu chimg HD. miARN
ma nhim dich vao Htt duoc d& xudt trong WO 2016/130589, dugc két hop trong ban mb ta
nay vai toan bg ndi dung cua no.

TAt c& cac tai liéu tham khao dugc vién din trong ban md ta nay, bao gém cic don

sdng ché va cong bb sang ché, duoc két hop bang cach vién din dén toan b tai liéu do.
Ban chit k§ thuit ciia sing ché

Theo mot sb khia canh, sang ché dé xudt ARNi c6 chira soi thir nhit va sgi thir hai,
trong dé a) sgi thi nhat va soi tht hai tao thanh cu tric kép; b) soi thir nhit ¢ chira vung
dan, trong d6 ving dan c6 chira trinh ty axit nucleic 5'-UGGCCGUCCAUCUUGGACCCG-
3'(SEQ ID NO:1) hodc 5'-AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7); va c) soi
thit hai c¢6 chira ving khong dan. Theo mét s6 phuong an, viing dan nucleic ¢6 chira trinh ty

axit nucleic 5'-UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) va ving khong dan c6
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chita trinh tu 5- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2). Theo mét sb
phuong 4n, sgi thit nhat ¢6 chira trinh ty axit nucleic ¢6 d6 twong dong khoang 90% ddi voi
SEQ ID NO:1 hodc do tuong déng khoang 90% déi véi SEQ ID NO:2. Theo phuong 4n khéc,
ving din nucleic ¢6 chira trinh ty axit nucleic 5-AGUCGGUGUGGUUGACAAGCA-3'
(SEQ ID NO:7) va ving khéng dan c6 chua trinh tu 5'- UGCUUGUCAACCACACCGACU-
3' (SEQ ID NO:8). Theo mét sé phuong 4n, soi thir hai ¢6 chia trinh ti axit nucleic c6 dd
tuong ddng khoang 90% dbi véi SEQ ID NO:7 hoic do trong ddng khoang 90% dbi véi SEQ
ID NO:8. Theo mét s& phuong 4n trong s cic phuong 4n néu trén, soi thir nhit va soi thu
hai dugc lién két voi nhau boi ciu ndi ARN c6 kha ning tao thanh cdu tric vong. Theo mot
s6 phuong an, ciu néi ARN c6 chira tir 4 dén 50 nucleotit. Theo mdt s6 phuong an, ciu tric
vong ¢6 chira tir 4 dén 20 nucleotit. Theo mdt s6 phwong an, ARNi ¢6 chira tir diu 5> dén 3
12 soi thi hai, cAu néi ARN, va soi thir nhat. Theo mdt sé phuong an, ARNi ¢6 chia tir 5°
dén 3’ 1a soi thr nhat, cAu ndi ARN, va soi thir hai. Theo mét sd phuong an, ARNi c6 chira
trinh tu axit nucleic SEQ ID NO:4 hodc SEQ ID NO:10. Theo mét sb phuong an, ARNi c6
chira trinh ty nucleotit twong d@)ng khoang 90% db6i v6i trinh tu nucleotit SEQ ID NO:4 hoic
SEQ ID NO:10. Theo mét sb phuong an, ARNi 1a ARN tc ché nhd (siARN), microARN
(miARN), hodc ARN kep téc nho (shARN). Theo mdt s6 phuong an, ARNi nhidm dich vao
ARN mi héa cho polypeptit lién quan dén bénh Huntington. Theo mét sé phuong 4n,
polypeptit 1a huntingtin. Theo mot s6 phuong 4n, huntingtin c6 chira dot bién lién quan dén

bénh Huntington.

Theo mét s6 phuong 4n ctia cac khia canh va phuong 4n néu trén, sang ché d& xuit
chu tric bidu hién c6 chira axit nucleic ma héa cho ARNi theo diém bat ky trong s6 cac diém
tir 1 dén 16. Theo mét sb phuong 4n, axit nucleic ma héa cho ARNi c6 chira gia d& miARN.
Theo mét s6 phuong 4n, axit nucleic ma héa cho ARNi dugc lién két c6 diéu khién v6i ving
khoi dong. Theo mot sb phuong an, ving khai dong dugc chon tir ving khéi dong rét sém
cua virut cu bao (CMV), LTR RSV, LTR MoMLYV, vung khéi dong phosphoglyxerat kinaza-
1 (PGK), ving khoi dong virut khi 40 (SV40), ving khéi dong CK6, viung khoi dong
transthyretin (TTR), ving khoi ddng TK, vung khéi dong dap g tetraxyclin (TRE), ving
khoi dong HBV, ving khéi dong hAAT, vung khoi dong LSP, ving khéi dong ddc hi€u gan
kham (LSP), vung khéi dong E2F, vung khéi dong telomeraza (hTERT); vung khéi dong
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vung tang cudng cla virut cy bao/beta-actin & ga/B-globin & tho (ving khéi dong CAG), ving
khéi dong yéu t6 kéo dai l-alpha (ving khoi dong EFl-alpha), ving khoi dong B-
glucuronidaza ¢ nguoi, vung khéi dong B-actin & ga (CBA), vung khoi dong LTR ctia virut
sarcom Rous retrovirut (RSV), ving khéi dong dihydrofolat reductaza, va ving khéi dong
13-actin. Theo mdt s& phuong an, cAu triic biéu hién con bao gém tin hiéu polyadenyl hoa.
Theo mét sb phuong 4n, tin hidu polyadenyl héa 1a tin hiéu polyadenyl héa hoocmén ting

trudng cia bo, tin hiéu polyadenyl héa SV40, hodc HSV TK pA.

Theo mot s6 phuong an, sang ché d& xuit vat truyén ¢6 chira cAu tric biéu hién theo
phuong 4n bét ky trong s6 céc phuong an duoc mo ta trong ban mé ta nay. Theo mot sd
phuong 4n, vét truyén 1a vat truyén virut két hop adeno tii t hop (rAAV), vat truyén
adenovirut tai tb hop, vét truyén lentivirut tai to hop hogic vat truyén virut herpes simplex
(HSV) tai t6 hop. Theo mét sd phuong 4n, vit truyén la vat truyén adenovirut tai td hop
Theo mot s& phuong an, vét truyén adenovirut tai to hop thu dugc tir 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, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad bo kiéu 3, Ad ché
kiéu 2, Ad ciru, hodc Ad lon kiéu 3. Theo mot s6 phuong an, vat truyén adenovirut tai to
hop thu dugc tu kiéu huyét thanh 2 ctia adenovirut hodc bién thé cua kiéu huyét thanh 5 cua
adenovirut. Theo mot s6 phuong an, vat truyén la vat truyén lentivirut tai t hop. Theo mot
s& phuong &n, vat truyén lentivirut tai t5 hop thu dugc tir lentivirut duge tao kiéu gia véi virut
gdy viém miéng c6 mun nude (VSV), virut gdy viém mang nio lympho bao (LCMYV), virut
song Ross (RRV), virut Ebola, virut Marburg, virut Mokala, virut Rabies, RD114 hoéc cac
bién thé ctia ching. Theo mot s6 phuong 4n, vat truyén 1a vat truyén rHSV. Theo mot b

phuong an, vat truyén rHSV thu dugc tr rHSV-1 hodc rHSV-2.

Theo mot sb phuong 4n cua céc khia canh va phuong 4n néu trén, vat truyén 1a vat
truyén rAAV. Theo mot sb phuong én, cAu tric biu hién duoge kep bdi mot hoac nhiéu trinh
tu doan 1ap cudi nguoc chiéu (ITR) cua AAV. Theo mot s6 phuong 4n, cu triic biéu hién
duoc kep bai hai ITR AAV. Theo cac phuong an nhét dinh, ITR AAV 1a AAV1, AAV?2,
AAV3, AAV4, AAVS5, AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAV9, AAVIO,
AAVTh10, AAV11, AAVI12, AAV2R471A, AAV DJ, céc ITR kiéu huyét thanh AAV cua
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dé, AAV cua bo, hodc AAV cuia chudt. Theo cic phuong an nhét dinh, ITR AAV 14 ITR
AAV2. Theo mét s6 phuong an, vét truyén con chira axit nucleic nhdi. Theo mét sé phuong
4n, axit nucleic nhdi nim nguoc dong hoidc xudi dong cia axit nucleic ma hoa cho ARNI.
Theo mét sb phuong an, vat truyén la vat truyén rAAV tu bd sung. Theo mot sb phuong an,
vat truyén ¢6 chira trinh ty axit nucleic thir nhat ma hoa cho ARNi va trinh tu axit nucleic thir
hai ma hoéa cho phin bd sung ctia ARNG, trong d6 trinh tyr axit nucleic thir nhit c6 thé tao
thanh céc cdp bazo trén cung so¢i voi trinh ty axit nucleic thir hai doc theo héau hét hodc toan
bd chiéu dai cua n6. Theo mot sb phuong an, trinh tu axit nucleic thir nhét va trinh tu axit
nucleic thir hai duoc lién két bing ITR AAV dot bién, trong d6 ITR AAV dot bién c6 chira
d6t bién 1am khuyét ctia ving D va c6 chira dot bién ctia trinh ty phan giai cudi. Theo mot
s6 phuong 4n, sang ché dé xuét té bao c6 chira vat truyén bét ky trong sé cac vat truyén (vi

du nhur, cic vat truyén rAAV) duge mo ta trong ban md ta nay.

Theo mét s& phuong 4n cia cac khia canh va phuong 4n néu trén, sing ché dé xuit hat
virut ¢6 chtra vét truyén bat ky trong sd cac vat truyén dugc mo ta trong ban mod ta ndy, trong
dé hat virut 1a hat AAV boc vat truyén rAAYV, hat adenovirut boc vat truyén adenovirut tai to
hop, hat lentivirut boc vat truyén lentivirut tai to hop hodc hat HSV boc vt truyén HSV tai
td hop. Theo mdt 36 phuong 4n, hat virut la hat adenovirut boc vat truyén adeﬁovirut tai to
hop. Theo mdt sd phuong an, hat adenovirut c6 chia capsit 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 bo kiéu 3, Ad cho
kidu 2, Ad ciru, hodc Ad lon kiéu 3. Theo mot sb phuong an, hat adenovirut bao gdm capsit
cta kiéu huyét thanh adenovirut 2 hogc bién thé cta capsit ctia kiéu huyét thanh adenovirut
5. Theo mét sd phuong 4n, hat virut 14 hat lentivirut boc vat truyén lentivirut tai to hop.
Theo mot s6 phwong 4n, hat lentivirut bao gom capsit dugc tao ki€u gia véi virut gdy viém

miéng c6 mun nudc (VSV), virut gdy viém mang ndo lympho bao (LCMV), virut song Ross

(RRV), virut Ebola, virut Marburg, virut Mokala, virut Rabies, RD114 hodc cac bién thé cua _

chung. Theo mot sd phuong 4n, hat virut 1a hat HSV. Theo mot sd phuong 4n, hat HSV 14
hat rHSV-1 hoac hat rHSV-2.
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Theo mét sb phuong 4n, sang ché dé xuit hat AAV tai to hop c6 chira vat truyén bét
ky trong s6 céc vat truyén rAAV dugce mo ta trong ban mo ta ndy. Theo mot sb phwong 4n,
hat virut AAV cé chira AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS,
AAVrh8, AAVrh8R, AAV9, AAV10, AAVrhl10, AAV11, AAV12, AAV2R471A, AAV2/2-
7m8, AAV DJ, AAV2 N587A, AAV2 E548A, AAV2 N708A, AAV V708K, AAV dg, thé
kham AAV1/AAV2, AAV bd, hoic capsit AAV chudt nhit, capsit rAAV2-HBKO (xem WO
2015/168666, ma dugc két hop & day dé tham khao). Theo mdt s6 phwong an, ITR va capsit
cua hat virut rAAV thu dugc tir cung kiéu huyét thanh AAV. Theo mot sb phuong an, ITR
‘va capsit cta hat virut rAAV thu duoc tir cac kiéu huyét thanh AAV khac nhau. Theo mdt
s6 phuong 4n, ITR thu duge tir AAV2 va capsit cta hat rAAV thu dugce tir AAV1. Theo mot
sé phuong 4n, vat truyén rAAV c6 chira tir 5' dén 3' 1a ITR AAV2, ving khéi dong, axit
nucleic ma hoa cho ARNI, tin hiéu polyadenyl hoa, va ITR AAV2. Theo mot 36 phuong én,
vung khaoi dong la ving khai dong CBA. Theo mot s6 phuong 4n, tin hiéu polyadenyl héa
14 tin hiéu polyadenyl hda hoocmoén tang truéng ctiia bo. Theo mot s6 phuong an, vat truyén
rAAV c6 chia tir 5' dén 3' 1a toan bd hodc mot phan (vi du nhu, phan chirc ning) cta ITR
AAV?2, ving khéi dong CBA, intron (vi du nhu, intron khdm), axit nucleic md héa cho ARN;,
tin hiéu polyadenyl héa hoocmoén tang trudng cia bo, va ITR AAV2. Theo mot s6 phuong
4n, vat truyén con chira axit nucleic nhdi. Theo mot s6 phuong 4n, axit nucleic nhéi con
chtra axit nucleic ma hda cho polypeptit bdo cdo (vi du nhu, protein huynh quang mau xanh
1a cay (GFP)). Theo mot s6 phuong 4n, axit nucleic nhoéi ndm nguoce dong hoic xudi dong

cua axit nucleic ma héa cho ARNi.

Theo mdt s6 phuong 4n, sang ché d& xuit hop phan (vi du nhw, duge pham) c6 chira
hat virut bit ky trong s6 cac hat virut (v du nhu, hat rAAV) dugc m6 ta trong ban m6 ta nay.

Theo mdt sb phuong an, hop phﬁn con chira chit mang dugc dung.

Theo mdt s khia canh, sang ché dé xuét bg kit ¢6 chira ARNi bat ky duge mo ta trong
ban md td nay. Theo mot s6 phuong 4n, b kit ¢6 chira hat virut bat ky trong sb céc hat virut
(vi du nhuw, hat TAAV) dugc m6 ta trong ban md ta nay. Theo mot s6 phuong 4n, bd kit ¢6
chira hop phan bat ky duge md ta trong ban md ta nady. Theo mot sd phuong 4n, bo kit con

chira huéng dan sir dung.
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Theo mot s6 khia canh, sang ché dé xuat phuong phap diéu tri bénh Huntington & déng
vat ¢6 vi ¢6 chira viéc dung cho dong vat cé vu ARNi c6 chira sgi thir nhét c6 chia axit
nucleic thir nhét ¢6 chia trinh tu 5'- UGGCCGUCCAUCUUGGACCCG -3' (SEQ ID NO:1)
va soi thed hai c¢6 chira axit nucleic thd hai c6 chda trinh tg 5'-
CGGGUCCAAGAUGGACGGCCA -3' (SEQ ID NO:2) hodc sot thtr nhit co chira axit
nucleic thi nhit ¢6 chia trinh ty 5'- AGUCGGUGUGGUUGACAAGCA -3' (SEQ ID NO:7)
vd soi th® hai c¢6 chra axit nucleic thut hai c¢é chia trinh tu 5'-
UGCUUGUCAACCACACCGACU -3' (SEQ ID NO:8). Theo mét s6 khia canh, séng ché dé
xuét phuong phap trc ché sy biéu hién cta htt & dong vat ¢ vi mic bénh Huntington c6 chita
viéc dung cho dong vat c6 vu ARNi c6 chua sgi thir nhét c¢6 chira axit nucleic thi nhét c6
chtra trinh ty 5'- UGGCCGUCCAUCUUGGACCCG -3' (SEQ ID NO:1) va soi thtr hai ¢6
chtra axit nucleic thir hai ¢6 chira trinh tu 5'- CGGGUCCAAGAUGGACGGCCA -3' (SEQ
ID NO:2) hodc sg¢i thi nhdt ¢6 chia axit nucleic the nhdt c6 chia trinh ty 5'-
AGUCGGUGUGGUUGACAAGCA -3' (SEQ ID NO:7) va sgi thir hai ¢6 chira axit nucleic
tht hai ¢6 chura trinh ty 5'- UGCUUGUCAACCACACCGACU -3' (SEQ ID NO:10). Theo
mot sé khia canh, sang ché dé xuét phuong phép e ché su tich lity cta htt & té bao ctia dong
vét ¢6 v mic bénh Huntington ¢6 chita viéc dung cho dong vat c6 via ARNi ¢6 chira si thir
nhit c¢6 chira axit nucleic thi nht c6 chira trinh ty 5'- UGGCCGUCCAUCUUGGACCCG -
3' (SEQ ID NO:1) va soi thér hai c6 chtra axit nucleic thit hai c6 chira trinh ty 5'-
CGGGUCCAAGAUGGACGGCCA -3' (SEQ ID NO:2) hodc soi thir nhit c6 chira axit
nucleic thit nhit c6 chira trinh ty 5'- AGUCGGUGUGGUUGACAAGCA -3' (SEQ ID NO:7)
va sgi thd hai c¢6 chira axit nucleic tht hai c¢6 chia trinh ty 5'-
UGCUUGUCAACCACACCGACU -3' (SEQ ID NO:8).

Theo mot s& phwong an ctia phuong phép néu trén, soi thir nhit c6 chira trinh tir axit
nucleic c6 do twong ddng khoang 90% déi voi SEQ ID NO:1 hogc d¢ tuong ddng khoang
90% dbi véi SEQ ID NO:7. Theo mét s phuong an, soi thir hai ¢6 chira trinh tu axit nucleic
c6 d tuong ddng khoang 90% dbi voi SEQ ID NO:2 hogc do tuong ddng khoang 90% dbi
voi SEQ ID NO:8.  Theo mot s6 phuong 4n, soi thir nhét va soi thir hai duoc lién két véi
nhau béi cAu ndi ARN c6 kha ning tao thanh ciu tric vong. Theo mot s& phuong 4n, ciu

ndi ARN c¢6 chira tir 4 dén 50 nucleotit. Theo mot ) phuong an, chu trac vong cé chura tir 4
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dén 20 nucleotit. Theo mot s6 phuong an, ARNi ¢ chira tir ddu 5° dén 3’ 14 soi thir hai, ciu
nbi ARN, va soi thit nhit. Theo mét s phuwong 4n, ARNi c6 chira tir 5> dén 3” 14 soi thi
nhét, cAu ndi ARN, va soi tht hai. Theo mot 30 phuong 4n, ARNi c6 chira trinh ty axit
nucleic SEQ ID NO:4 hodc SEQ ID NO:10. Theo mdt s6 phuong an, ARNi c6 chira trinh ty
nucleotit twong ddng khoang 90% ddi véi trinh tu nucleotit SEQ ID NO:4 hoic SEQ ID
NO:10.

Theo mdt s6 phwong 4n ciia phuong phap néu trén, ARNi dugc ma hoa trén cAu triic
biéu hién. Theo mot s& phuong 4n, axit nucleic ma héa cho ARNi ¢6 chira gia d& miARN.
Theo m6t s6 phuong 4n, axit nucleic ma héa cho ARNi dugce lién két c6 diéu khién v6i ving
khéi dong. Theo mot sb phuong an, ving khai dong c6 kha ning biéu hién ARNi trong ndo
cua dong vat c6 vi. Theo mot sb phuong an, vung khaéi dong duoc chon tir ving khoi dong
rit sém cua virut cy bao (CMV), LTR RSV, LTR MoMLYV, vung khéi dong phosphoglyxerat
kinaza- 1'(PGK), vung khéi dong virut khi 40 (SV40), vang khéi dong CK6, ving khéi dong
transthyretin (TTR), vung khdi dong TK, vung khdi dong dép ung tetraxyclin (TRE), ving
khoi dong HBV, vang khéi dong hAAT, vung khéi dong LSP, ving khéi dong dac hi€u gan
kham (LSP), vung khoi dong E2F, ving khoi dong telomeraza (WTERT); vung khéi dong
ving ting cudng cua virut cy bao/beta-actin ga/B-globin thé (CAG), ving khéi dong cua
ving khéi dong yéu td kéo dai 1-alpha (EFl-alpha) va ving khoi dong B-glucuronidaza &
ngudi. Theo mdt s6 phuong an, ving khéi dong 1a ving khai dong B-actin lai & ga. Theo
mot sd phuong an, axit nucleic con chira toan bd hodc mot phﬁn (vi du nhu, phén chirc nang)
cua intron va tin hi¢u polyadenyl hoa. Theo mot s6 phuong 4n, tin hiéu polyadenyl hoa 1a tin

hiéu polyadenyl hoa hoocmén tang trudng ctia bo, va intron la intron kham.

Theo mét s6 phuong 4n ctia phuong phap néu trén, ARNi duge ma hoa trén vt truyén
¢6 chira cAu trac biéu hién theo phuong 4n bét ky trong s6 cac phuong 4n duge mb ta trong
ban mo ta ndy. Theo mot s6 phuong 4n, vt truyén la vat truyén virut két hop adeno tai t6 hop
(rAAV), vit truyén adenovirut tai t hop, vat truyén lentivirut tai t6 hop hoic vat truyén virut
herpes simplex (HSV) tai t6 hop. Theo mét s6 phuong 4n, vat truyén 1a vét truyén adenovirut
tai td hop. Theo mdt s phuong én, vat truyén adenovirut téi t6 hop thu dugc 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,
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AdHu35, AdHu36, AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69,
Ad bd kiéu 3, Ad cho kiéu 2, Ad clru, hodc Ad lon kiéu 3. Theo mét s6 phuong an, vat
truyén adenovirut ti t6 hop thu dugc tir kiéu huyét thanh 2 cta adenovirut hoic bién thé cta
kiéu huyét thanh 5 ctia adenovirut. Theo mét s6 phuong an, vat truyén 1a vat truyén lentivirut
tai to hop. Theo mot sb phuong 4n, vat truyén lentivirut tai t6 hop thu duoc tir lentivirut
dugc tao kiéu gia voi virut gdy viém miéng c6 mun nuée (VSV), virut gay viém mang ndo
lympho bao (LCMV), virut song Ross (RRV), virut Ebola, virut Marburg, virut Mokala, virut
Rabies, RD114 hoic cac bién thé ctia chung. Theo mot sb phuong an, véat truyén la vat truyén

rHSV. Theo mdt s6 phuong 4n, vat truyén rHSV thu duge tir tHSV-1 hodc rHSV-2.

Theo mdt sb phuong 4n cia phuong phép néu trén, vat truyén 1a vat truyén rAAV.
Theo mét sd phuong an, cAu tric biéu hién duge kep bé1 mdt hoac nhiéu trinh ty doan 1ap
cudi nguoc chiéu (ITR) cia AAV. Theo mdt s6 phuong an, cdu triic bidu hién dugc kep béi
hai ITR AAV. Theo cic phuong 4n nhit dinh, ITR AAV 1a AAV1, AAV2, AAV3, AAV4,
AAVS5, AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAV9, AAV10, AAVrh10, AAV1],
AAV12, AAV2R471A, AAV DJ, cac ITR kiéu huyét thanh AAV cua dé, AAV cua bo, hodc
AAV ciia chudt. Theo cic phuong 4n nhit dinh, ITR AAV 1a ITR AAV2. Theo mot sb
phuong 4n, vat truyén con chira axit nucleic nhdi. Theo mot s6 phuong an, axit nucleic nhdi
& gifta viing khéi dong va axit nucleic ma héa cho ARNi.  Theo mét s6 phuong 4n, vt truyén
1a vat truyén rAAV tu bd sung. Theo mot s6 phuong 4n, vt truyén ¢ chira trinh ty axit
nucleic thir nht ma hoa cho ARNIi va trinh tu axit nucleic thir hai ma héa cho phan bd sung
cuia ARNi, trong d6 trinh ty axit nucleic thur nhét c6 thé tao thanh céc cdp bazo trén cung sgi
véi trinh tu axit nucleic tht hai doc theo hau hét hoic toan bd chiéu dai ctia né. Theo mot sb
phuong 4n, trinh tu axit nucleic thir nhat va trinh tu axit nucleic tht hai dugc lién két bang
ITR AAV dot bién, trong d6 ITR AAV dot bién c6 chira dot bién lam khuyét ctia ving D va
¢6 chita dot bién ctia trinh ty phéan giai cudi. Theo mot s6 phuong 4n, sang ché dé xudt té
bao c6 chira vat truyén bat ky trong s cac vt truyén (vi du nhue, cic vat truyén rAAV) dugc
md ta trong ban mo ta nay.

Theo mdt sd phuong 4n cua phuong phip néu trén, vat truyén ma héa cho ARNi &
trong hat virut, trong do6 hat virut 1a hat AAV boc vat truyén rAAYV, hat adenovirut boc vit

truyén adenovirut tai tb hop, hat lentivirut boc vat truyén lentivirut tai to hop hodc hat HSV
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boc vat truyén HSV tai t6 hgp. Theo mot s6 phwong 4n, hat virut 1a hat adenovirut boc vt
truyén adenovirut tai to hgp. Theo mot s6 phuong 4n, hat adenovirut ¢ chira capsit tir kidu
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, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69,
Ad bd kiéu 3, Ad ché kidu 2, Ad ciru, hodc Ad lon kiéu 3.  Theo mot sb phuong 4n, hat
adenovirut bao gdm capsit cua kiéu huyét thanh adenovirut 2 hozc bién thé clia capsit ctia
kiéu huyét thanh adenovirut 5. Theo mot sb phuong an, hat virut la hat lentivirut boc vat
truyén lentivirut téi t hgp. Theo mdt s6 phuong 4n, hat lentivirut bao gdm capsit dugc tao
kiéu gia vé6i virut gay viém miéng c6 myn nuée (VSV), virut gdy viém mang néo lympho bao
(LCMV), virut séng Ross (RRV), virut Ebola, virut Marburg, virut Mokala, virut Rabies,
RD114 hodc céc bién thé cua chung. Theo mdt sd phuong 4an, hat virut 14 hat HSV. Theo
mot s6 phuong an, hat HSV 1a hat rHSV-1 hoZc hat tHSV-2.

Theo mdt sb phuong an ciia phuong phép néu trén, sang ché d& xuit hat AAV tai td
hop c6 chira vat truyén bat ky trong s6 cac vat truyén rAAV duge mo ta trong ban mo ta nay.
Theo mdt sb phuong an, hat virut AAV bao gém AAV1, AAV2, AAV3, AAV4, AAVS,
AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAV9, AAV10, AAVrh10, AAV11, AAVI12,
AAV2R471A, AAV2/2-Tm8, AAV DJ, AAV2 N587A, AAV2 E548A, AAV2 N708A, AAV
V708K, AAV cua dé, AAV1/AAV2 kham, AAV ctia bo, hodc capsit AAV cua chudt capsit
kiéu huyét thanh rAAV2/HBoV1. Theo mot s6 phuong 4n, ITR va capsit cia hat virut tAAV
thu duoc tir cung kiéu huyét thanh AAV. Theo mot s6 phuong 4n, ITR va capsit ctia hat
virut tAAV thu duge tir cac kiéu huyét thanh AAV khéc nhau. Theo mét s6 phwong n, ITR
thu duoc tir AAV?2 va capsit ciia hat rAAV thu duge tr AAV1. Sang ché dé xuit vat truyén
¢6 chita cu tric biéu hién theo phuong 4n bat ky trong s6 cdc phuong 4n duge md ta trong
ban mo ta ndy. Theo mot s6 phwong 4n, vat truyén 14 vat truyén virut két hop adeno tai t6 hop
(rAAV), vit truyén adenovirut tai t6 hop, vt truyén lentivirut tai td hop hodc vat truyén virut
herpes simplex (HSV) i td hgp. Theo mot s6 phuong an, vét truyén 1a vét truyén adenovirut
tai t6 hop. Theo mot s6 phwong 4n, vét truyén adenovirut ti t6 hop thu dugce tir kidu 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,
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AdHu35, AdHu36, AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69,
Ad bo kiéu 3, Ad ché kiéu 2, Ad ciru, hodc Ad lon kiéu 3. Theo mét s& phuong an, vét
truyén adenovirut tai to hop thu duge tir kiéu huyét thanh 2 ctia adenovirut hoic bién thé ca
kiéu huyét thanh 5 ctia adenovirut. Theo mot s6 phwong 4n, vat truyén 1a vat truyén lentivirut
t4i t hop. Theo mét s6 phuong 4n, vat truyén lentivirut tai t6 hop thu dugc tir lentivirut
duogce tao kidu gia voi virut gdy viém miéng c6 myn nude (VSV), virut gdy viém mang ndo
lympho bao (LCMV), virut song Ross (RRV), virut Ebola, virut Marburg, virut Mokala, virut
Rabies, RD114 hoc cac bién thé cua chung. Theo mot s6 phwong an, vt truyén 14 vat truyén

rHSV. Theo mot s6 phuong 4n, vat truyén rHSV thu duoc tir rHSV-1 hodc rHSV-2.

Theo mét s phuwong 4n ciia cac khia canh va phuong én néu trén, vat truyén 1a vat
truyén rAAV. Theo mot s6 phuong an, cAu tric biéu hién dugc kep bdi mot hodc nhiéu trinh
tu doan 1ap cudi nguoc chiéu (ITR) cua AAV. Theo mot s6 phuong an, cdu tric biéu hién
duoc kep bai hai ITR AAV. Theo cac phuong an nhét dinh, ITR AAV 13 AAV1, AAV2,
AAV3, AAV4, AAVS5, AAV6, AAVT, AAVSE, AAVrh8, AAVrh8R, AAVY, AAVIO,
AAVTh10, AAV11, AAV12, AAV2R471A, AAV DJ, cac ITR kiéu huyét thanh AAV ctia
dé, AAV cua bo, hodc AAV cuia chudt. Theo cac phuong an nhét dinh, ITR AAV 1a ITR
AAV2. Theo mot sb phuong an, vat truyén con chira axit nucleic nhdi. Theo mdt sb phuong
an, axit nucleic nhdi & gitta ving khéi dong va axit nucleic ma hoa cho ARNi. Theo mot sb
phuong 4n, vt truyén 1a vat truyén rAAV tu bd sung. Theo mot s& phuong 4n, vat truyén
¢6 chira trinh ty axit nucleic thir nhat ma héa cho ARNi va trinh tu axit nucleic thir hai ma
héa cho phin bd sung cia ARNi, trong d6 trinh ty axit nucleic thit nhat c6 thé tao thanh céc
cip bazo trén cung sgi voi trinh ty axit nucleic thir hai doc theo hau hét hoic toén bd chiéu
dai ctia n6. Theo mot sd phuong an, trinh ty axit nucleic thir nhét va trinh tu axit nucleic thir
hai duoc lién két bing ITR AAV dot bién, trong d6 ITR AAV dot bién c6 chira dot bién lam
khuyét ctia ving D va c6 chira dot bién ctia trinh ty phan giai cubi. Theo mot s6 phuong an,
sang ché dé xudt t& bao ¢6 chira vét truyén bét ky trong s6 cac vat truyén (vi du nhu, céc vt

truyén rAAV) dugc md ta trong ban mo ta nay.

Theo mdt sO phuong én cia cac khia canh va phuong 4n néu trén, sing ché dé xuét hat
virut ¢6 chira vat truyén bat ky trong so céc vat truyén duoc md ta trong ban md ta nay, trong

d6 hat virut 1a hat AAV boc vét truyén rAAV, hat adenovirut boc vat truyén adenovirut tai t
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hop, hat lentivirut boc vét truyén lentivirut tai to hop hodc hat HSV boc vét truyén HSV tai
t6 hop. Theo mot sd phuong 4n, hat virut 1a hat adenovirut boc vét truyén adenovirut tai t
hop. Theo mét sd phuong 4an, hat adenovirut c6 chia capsit tur kidu huyét thanh cta
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 bo kiéu 3, Ad cho
kiéu 2, Ad clru, hodc Ad lon kiéu 3. Theo mdt ) phuong an, hat adenovirut bao gém capsit
ctia kiéu huyét thanh adenovirut 2 hodc bién thé cua capsit ctia kidu huyét thanh adenovirut
5. Theo mdt s phuong 4n, hat virut 12 hat lentivirut boc vat truyén lentivirut tai td hop.
Theo m6t s6 phuong 4n, hat lentivirut bao gbm capsit dugc tao kiéu gia véi virut gy viém
miéng c6 mun nude (VSV), virut gy viém mang ndo lympho bao (LCMV), virut sdng Ross
(RRV), virut Ebola, virut Marburg, virut Mokala, virut Rabies, RD114 hodc cac bién thé cua
chung. Theo mét sd phuong 4n, hat virut 12 hat HSV. Theo mot s6 phuong 4n, hat HSV 1a
hat rHSV-1 hodc hat rHSV-2.

Theo mét sb phuong 4n, séng ché dé xut hat AAV tai td hop c6 chira vét truyén bat
ky trong s cac vat truyén rAAV dugc md ta trong ban mo ta nay. Theo mot s& phuong an,
hat virut AAV bao gdm AAV1, AAV2, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVS,
AAVrh8, AAVrh8R, AAV9, AAV10, AAVrh10, AAV11, AAV12, AAV2R4T1A, AAV2/2-
7m8, AAV DJ, AAV2 N587A, AAV2 E548A, AAV2 N708A, AAV V708K, AAV cua dé,
AAV1/AAV?2 kham, AAV cua bod, hoac capsit AAV cta chudt capsit kiéu huyét thanh
rAAV2/HBoV1. Theo mét s6 phuong an, ITR va capsit cta hat virut rAAV thu dugc tix
cung kiéu huyét thanh AAV. Theo mot s6 phuong 4n, ITR va capsit cua hat virut rAAV thu
duoc tir cac kiéu huyét thanh AAV khéc nhau. Theo mot s6 phuong 4n, ITR thu duge tir
AAV?2 va capsit ctia hat rAAV thu duge tir AAV1. Theo mot sb phuong an, vat truyén rAAV
c6 chura tir 5' dén 3' 1a ITR AAV2, vung khoi dong, axit nucleic ma hda cho ARNG, tin hig¢u
polyadenyl hoa, va ITR AAV2. Theo mot s6 phuong 4n, ving khéi dong 1a vang khai dong
CBA. Theo mét sd phuong 4n, tin hiéu polyadenyl héa 14 tin hiéu polyadenyl héa hoocmon
tang trudng ctia bdo. Theo mot sd phuong 4n, vt truyén rAAV c6 chia tir 5' dén 3'1a ITR
AAV2, ving khai dong CBA, intron, axit nucleic ma héa cho ARN;, tin hiéu polyadenyl héa

hoocmdn tang truéng cia bo, va ITR AAV2. Theo mot s6 phuong 4n, vét truyén con chira
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axit nucleic nhdi. Theo mot s phuong 4n, axit nucleic nhdi bao gdm axit nucleic mi hoa
protein huynh quang mau xanh 1a cay (GFP). Theo mot s6 phwong 4n, axit nucleic nhoi &

gitra ving khaoi dong va axit nucleic ma hoéa cho ARNi.

Theo mdt s6 phwong 4n cia phurong phéap néu trén, hat virut (vi du nhuw, hat tAAV) &
trong hop phan (vi du nhir, dwgc phdm). Theo mét s6 phuong 4n, hgp phan con chira chit

mang dugc dung.
Mb ta van tat cac hinh vé

Hinh 1A thé hién trinh tw ADN ddi véi Htt miARN 206 (SEQ ID NO:22) va Hitt
miARN 207 (SEQ ID NO:9). Hinh 1B thé hién ban dd ctia ssAAV2/ImiRHit.de. Hinh 1C
thé hién trinh tu cta soi ma héa ctia ssAAV2/1miRHtt.de (SEQ ID NO: 16) va sgi khong ma
hoéa cta ssAAV2/1miRHtt.de (SEQ ID NO:19).

Hinh 2 thé hién kha niang cta Hitt miARN 170XA, Htt miARN 206 va Htt miARN
207 dé 1am trung gian su giam Htt in vitro. C4c gi4 tri dua ra 1a gia tri trung binh + SEM.

Hinh 3A va Hinh 3B thé hién kha ning ctia AAV2/1-Htt miARN 206 va AAV2/1-Hit
miARN 207 d& lam trung gian sy giam Htt nhu do duoc bing protein (Hinh 3A) hoic mARN
(Hinh 3B). CTL-3 14 dbi chimg miARN khong ma hoa. Céc gia tri duara la gia tri trung binh
+ SEM. * chi ra su khéc biét dang ké so v&i chudt nhit CTL3, p<0,05; ANOVA sau d¢ la
kiém dinh hau kiém Tukey.

Hinh 4A va Hinh 4B thé hién khdi lugng co thé (Hinh 4A) va khéi lugng niio (Hinh
4B) mot thang sau khi dung AAV2/1-Htt miARN 206 v AAV2/1-Htt miARN 207. CTL-3
la dbi chimg miARN khong ma hoa. *Su khac biét dang ké so v6i chudt nhat ddi chimg
CTL3, p<0,05; ANOVA sau d6 12 kiém dinh hau kiém Tukey.

Hinh 5A-5D thé hién Htt & ngudi duge giam di déng ké trong ving van cuia cic con
chudt nhit cung lta YAC128 duoc tiém AAV2/1-miARN-Htt-207 va kiéu dai FVB. Ham
lugng protein Htt & nguoi dugce thé hién trén Hinh 5A. Ham luong protein HTT & chudt nhit

dugc thé hién trén Hinh 5B. Ham lugng mARN HTT & ngudi duge thé hién trén Hinh 5C.
Ham luong mARN HTT & chudt nhit dugc thé hién trén Hinh 5D.
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Hinh 6A va Hinh 6B thé hién ring viéc diéu tri bang AAV2/1-miARN-Htt-207 c6
thé diéu chinh su thiéu hut phdi hop van dong & chudt nhit YAC128 nhu dugce x4c dinh bing
A thir nghiém thanh quay (Hinh 6A) va kiéu hinh suy nhugc & chudt nhit YAC128 nhu dugc
xac dinh béng cach str dung thir nghiém boi Porsolt (Hinh 6B). Céc con chudt nhit 1a kiéu
dai (WT con duoc dé cap dén dudi dang FVB) hoiic YAC128 (YAC) dugc didu tri bang d6i
ching ARN khong ma héa (CTL3) hodc AAV2/1-miARN-Ht-207 (207). Hinh 6 * chi ra su
thiéu hut dang k& & chudt nhét dbi chimg miARN khéng ma héa CTL3, p<0,05; ANOVA sau
d6 1a kiém dinh hau kiém Tukey dugc so sanh véi chudt nhit kiéu dai, chudt nhit kiéu dai
dugc didu tri bing AAV2/1-miARN-Htt-207, va chudt nhit YAC128 dugc diéu tri bing
AAV2/1-miARN-H{t-207.

Hinh 7A va Hinh 7B thé hién khdi luong co thé (Hinh 7A) va khdi luong ndo (Hinh
7B) ba thang sau lay nhiém. Cac con chudt nhit la kiéu dai (WT) hoiic YAC128 (YAC) dugc
diéu tri bing d6i chimg ARN khéng ma héa (CTL3) hoic AAV2/1-miARN-Ht-207 (207).

Hinh 8 thé hién ban dd ctia hé gen vat truyén miRHtt 207 tu b6 sung. Ving khai dong
CMV enh/CBA la ving khéi dong cta vung ting cuong CMV/beta actin ga. Intron kham A
1 intron kham duoc rat ngan. BGH 1a tin hiéu polyadenyl hoa hoocmén ting truéng ciia bo.

AITR 1a ITR AAV thiéu trinh tu phin gii & du tan cing.

Hinh 9 thé hién ban dd cua hé gen vat truyén miRHtt 207 tw bd sung thay thé. Ving
khoi dong CBA la ving khéi dong beta actin ga. Intron kham A 14 intron kham dugc rut ngén.
BGH la tin hiéu polyadenyl héa hoocmén ting trudng cia bo.

MO té chi tiét sang ché

Theo mét s6 khia canh, sang ché dé xuAt ARNi dé diéu tri bénh Huntington, trong d6
ARNi c¢6 chira sgi tha nhdt c6 chia axit nucleic thi nhit c6 chuea trinh tu 5'-
UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) va soi thtr hai c6 chira axit nucleic
thtr hai ¢6 chura trinh ti 5'-CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2), trong do
soi thit nhét va soi thtr hai tao thanh ciu triuc kép. Theo moét s6 khia canh, sdng ché dé xut
ARNi dé diéu tri bénh Huntington, trong d6 ARNi ¢6 chira soi thi nhét ¢6 chura axit nucleic
thtr nhét c6 chira trinh ty $'-“AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7) va sgi
thir hai c6 chira axit nucleic thir hai ¢6 chira trinh tu 5'—UGCUUGUCAACCACACCGACU-
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3' (SEQ ID NO:8), trong d6 soi thir nhit va sgi thir hai tao thanh cAu triic kép. Theo mot sb
khia canh, sang ché d& xuét cat xét biéu hién, vat truyén (vi du nh, cac vat truyén AAV tai
td hop, adenovirut, lentivirut, hodc HSV), té bao, hat virut (vi du nhu, cac hat virut AAV,
adenovirut, lentivirut, hodc HSV), va dugc ph?lm c6 chira ARNi theo sdng ché. Theo céc khia
canh khéc, sdng ché @& xuit phuong phap diéu tri bénh Huntington, {rc ché biéu hién cua htt,
va e ché su tich tu ctia htt trong té bao & dong vat cé vu bao gém viéc dung cho dong vat co
v duoc pham bao gdm ARNi theo sang ché. Con theo cac khia canh khac nita, séng ché dé
xuét dé str dung dugc phdm bao gdm ARNi theo sang ché dé diéu tri bénh Huntington (vi du,
cai thién cac triéu chirng ctia bénh Huntington), (rc ché biéu hién cua htt, hodc tc ché su tich
tu cta htt trong té bao & dong vat c6 v mic bénh Huntington. Theo céc khia canh khéc nita,
séng ché dé xuét bo kit dé didu tri bénh Huntington & dong vat ¢6 vi bao gém ARNI theo

sang ché.
L Cic k¥ thuit chung

Cac k¥ thuat va quy trinh duge mé ta hodc dugc vién dan trong ban mo ta ndy nhin
chung da duoc hiéu 16 va dugc ap dung phd bién boi chuyén gia trong linh vuce k§ thuat nay
bang cach str dung hé phuong phéap thong thudng, nhu, vi dy, cac phwong phap dugce sir dung
rong rdi dugc mo ta trong tai liéu Molecular Cloning: A Laboratory Manual (Sambrook et
al., 4™ ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 2012); Current
Protocols in Molecular Biology (F.M. Ausubel, et al. eds., 2003); loat bai Methods in
Enzymology (Academic Press, Inc.); PCR 2: A Practical Approach (M.J. MacPherson, B.D.
Hames and G.R. Taylor eds., 1995); Antibodies, A Laboratory Manual (Harlow and Lane,
eds., 1988); Culture of Animal Cells: A Manual of Basic Technique and Specialized
Applications (R.I. Freshney, 6™ ed., J. Wiley and Sons, 2010); Oligonucleotide Synthesis
(M.]. 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 and P.E. Roberts, Plenum Press, 1998); Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., J. Wiley and Sons,
1993-8); Handbook of Experimental Immunology (D.M. Weir and C.C. Blackwell, eds.,
1996); Gene Transfer Vectors for Mammalian Cells (J.M. Miller and M.P. Calos, eds., 1987);
PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in
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Immunology (J.E. Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Ausubel
et al., eds., J. Wiley and Sons, 2002); Immunobiology (C.A. Janeway et al., 2004); Antibodies
(P. Finch, 1997); Antibodies: A Practical Approach (D. Catty., ed., IRL Press, 1988-1989);
Monoclonal Antibodies: A Practical Approach (P. Shepherd and C. Dean, eds., Oxford
University Press, 2000); Using Antibodies: A Laboratory Manual (E. Harlow and D. Lane,
Cold Spring Harbor Laboratory Press, 1999); The Antibodies (M. Zanetti and J. D. Capra,
eds., Harwood Academic Publishers, 1995); va Cancer: Principles and Practice of Oncology
(V.T. DeVita et al., eds., J.B. Lippincott Company, 2011).

II. Dinh nghia

“Vat truyén," nhu dugc sir dung trong ban mé ta ndy, chi plasmit hodc virut tai t6 hop

¢6 chura axit nucleic can dugc chuyén vao té bao chu, trong ong nghiém hodc trong co the.

Thuat ngit "polynucleotit" hodc "axit nucleic" nhu dugc sir dung trong ban mé ta nay
chi dang polyme cua nucleotit c6 chidu dai bat ky, hoic 1a ribonucleotit hodc la
deoxyribonucleotit. Do d6, thudt ngft nay bao gbm, nhung khéng gii han &, ADN hogc ARN
soi don, soi ddi hodc da sgi, ADN hé gen, cADN, thé lai ADN-ARN, hoic polyme c6 chita
bazo purin va pyrimidin, hodc cac bazo nucleotit tu nhién, duge cai bién vé& mit héa hoc hodc
hoa sinh, khong ty nhién, hodc dugc tao dan xuét khac. Khung polynucleotit c6 thé c6 chira
nhém duodng va phosphat (nhu c6 thé thuong dugc tim thiy trong ARN hodc ADN), hoic
nhém dudng va phosphat dugce cai bién hodc dugc thé. Theo cach khéc, khung polynucleotit
¢6 thé ¢6 chira polyme c6 cac dudi don vi téng hop nhu phosphoramidat va do d6 c6 thé 1a
oligodeoxynucleosit phosphoramidat (P-NHz) hodc oligome phosphoramidat-phosphodieste
hdn hop. Ngoai ra, polynucleotit cu trac kép c6 thé thu dugc tr san pham polynucleotit sgi
don cua qua trinh tong hop héa hoc bang cach tong hop soi bd sung va 0 cac soi ndy trong
diéu kién thich hop, hoic bang cach téng hop soi bd sung de novo bang céch stir dung ADN
polymeraza v6i doan mdi thich hop.

~,n

Thuat ngit "polypeptit" va "protein" dugc st dung thay thé 14n nhau dé chi polyme cua
cac gbe axit amin, va khong bi gi6i han & chidu dai t6i thiéu. Cac polyme ctia cac gde axit
amin nhu vay co thé chira cac gdc axit amin ty nhién hodc khong tw nhién, va bao gdm, nhung
khong giéi han &, peptit, oligopeptit, dime, trime, va multime cua cac gdc axit amin. Ca

protein chiéu dai diy du va manh cia né déu duge bao gdm béi dinh nghia nay. Thuft ngir
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nay ciing bao gom céc cai bién sau khi biéu hién ctia polypeptit, vi dy, su glycosyl hoa, sialyl
hoéa, axetyl hda, phosphoryl héa, va cic cai bién tuong tu. Ngoai ra, dbi véi cac muc dich cua
sang ché, "polypeptit" chi protein bao gdm cac cai bién, nhu sy mat, sy thém, va su thé
(thudng 12 bao toan trong tu nhién), ddi véi trinh tu tu nhién, véi didu kién 1a protein gitt
duoc hoat tinh mong mudn. Cac cai bién nay c6 thé 1a chii y, nhu thong qua dot bién dinh
huéng vi tri, hodc ¢6 thé 1a ngu nhién, nhu théng qua cic dot bién ctia vat chi san xuat

protein hodc cac 161 do su khuéch dai PCR.

"Vt truyén virut tai tb hop " ding dé chi vat truyén polynucleotit tai t hop c6 chira
mdt hodc nhidu trinh tw khéc loai (séc 1, trinh ty axit nucleic khéng c6 ngudn gbc tir virut).
Trong truong hop cua vat truyén AAV tai td hop, axit nucleic tai t6 hop dwoc kep boi it nhét

la mdt, va theo mot s6 phuong 4n hai, trinh ty doan 1dp cudi nguoc chiéu (ITR).

“Vat truyén AAV tai t6 hop (vat truyén rAAV)” dung dé chi vat truyén polynucleotit
¢6 chira mot hoidc nhiéu trinh tu khac loai (#i¢c [a, trinh ty axit nucleic khong c6 nguén géc tr
AAV) ma duge kep béi it nhat 1a mot, va theo mot s6 phuong 4n hai, trinh tw doan 13p cudi
nguoc chidu (ITR) AAV. Céc vat truyén rAAV nhu vay c6 thé dugc sao chép va dugc déng
g6i vao cac hat virut 1y nhiém khi ¢6 mat trong té bao chil da duoc lay nhiém virut hd trg
thich hop (hoic té bao chu biéu hién chirc ning hd trg thich hop) va biéu hién sin phim gen
rep va cap AAV (tie la protein Rep va Cap AAV). Khi vt truyén rAAV duoc két hgp vao
polynucleotit 16n hon (vi du, trong nhi®m sic thé hodc trong vét truyén khic nhu plasmit dugc
su dung dé tach dong hoic chuyén nhiém), thi vat truyén rAAV c6 thé dugc goi la "tién vat
truyén" ma c6 thé duge "giai phong" boi su sao chép va bao trong capsit voi sy 6 mit cua
chirc niing dong gbi AAV va chite ndng hd trg thich hop. Vat truyén rAAV c6 thé & dang bét
ky trong mot s6 dang, bao gdm, nhung khong giéi han &, plasmit, nhiém sic thé nhan tao
mach thang, dugc tao phiic hop véi lipit, dugc bao trong liposom, va duge bao trong hat virut,
cu thé 1a hat AAV. Vit truyén rAAV c6 thé duoc déng géi vao capsit virut AAV dé tao ra
"hat virut két hop adeno tai t6 hop (hat rAAV)".

“VAt truyén adenovirut tai t6 hop " ding dé chi vat truyén polynucleotit bao gdm mot
hodc nhiéu trinh tu khac loai (tizc [a, trinh ty axit nucleic khong c6 nguén géc adenovirut) ma
duogc kep boi it nhét mot trinh tu doan lap cudi nguoc chiéu (ITR) ctia adenovirut. Theo mot

) phuong 4n, axit nucleic tai tb hop dugc kep bdi hai trinh ty doan 1dp cudi nguoc chiéu
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(ITR). V4t truyén virut tai t6 hop nay c6 thé duoc sao chép va dwoc déng goi vao hat virut
lay nhi®m khi c6 mat trong t& bao chii ma biéu hién cic gen adenovirut thiét yéu duge lam
khuyét tir hé gen virut tai t& hop (vi du nhu, gen E1, gen E2, gen E4, v.v.). Khi vét truyén
virut tai tb hop duoc két hop vao polynucleotit 1ém hon (vi du, trong nhiém séc thé hogc trong
vt truyén khac nhu plasmit duge sir dung dé tach dong hodc chuyén nhiém), thi vat truyén
virut tai td hop c¢6 thé dugc goi 14 "tién vat truyén" ma c6 thé dugc "giai phong" boi su sao
chép va bao trong capsit v6i sw ¢6 mit cua chirc ning déng goi adenovirut. Vat truyén virut
tai td hop c6 thé & mot dang bét ky trong s6 nhidu dang, bao gdm, nhung khéng gi6i han &,
plasmit, nhi®m sic thé nhan tao mach théng, dugc tao phure vai lipit, duge boc trong liposom,
va duoc bao trong capsit trong hat virut, vi du, hat adenovirut. Vat truyén virut tai td hop co

thé duoc déng goi vao capsit virut adenovirut dé tao ra "hat adenovirut tai t6 hop."

“Vat truyén lentivirut tai t6 hop " dé cap dén vat truyén polynucleotit bao gdm mot
hoic nhiéu trinh ty khac lQai (tike 1a, trinh ty axit nucleic khong c6 ngudn gbc lentivirut) ma
dugc kep béi it nhét mot trinh ty doan lip cudi lentivirut (LTR). Theo mot s6 phuong 4n, axit
nucleic tai t& hop duoc kep boi hai trinh ty doan 13p cudi lentivirut (LTR). VAt truyén virut
t4i tb hop nay c6 thé duge sao chép va dong gbi vao hat virut lay nhiém khi c6 mit trong t&
bao chii ma da 14y nhidm chirc ning hd tro thich hop. Vat truyén lentivirut tai t6 hop ¢6 thé

dugc dong goi vao capsit lentivirut d& tao ra "hat lentivirut tai t5 hop."

“VAt truyén herpes simplex dang t4i t6 hop (vt truyén HSV tai td hop)" dé cap dén
vat truyén polynucleotit bao gém mot hodc nhiéu trinh tu khac loai (fize Ia, trinh tu axit nucleic
khong ¢6 ngudn gbc HSV) ma duge kep boi trinh ty doan lip cubi HSV. Vit truyén virut tai
t6 hop nay c6 thé duoc sao chép va dong géi vao hat virut 1ay nhiém khi ¢6 mit trong té bao
chti ma dé 1ay nhiém chirc ning hd trg thich hop. Khi vat truyén virut téi to hop dugce két hop
vao polynucleotit 16n hon (vi du, trong nhiém séc thé hodc trong vat truyén khac nhu plasmit
dugc sir dung dé tach dong hodc chuyén nhiém), thi vat truyén virut téi t6 hop c6 thé dugc
goi 12 "tién vat truyén" ma c6 thé dugc "giai phéng" bdi su sao chép va bao trong capsit véi
su ¢6 mat cua chirc ndng dong gé1 HSV. Vit truyén virut tai td hop c6 thé & mot dang bat ky
trong sd nhiéu dang, bao gbm, nhung khong giéi han &, plasmit, nhiém sic thé nhan tao mach

thang, duoc tao phirc véi lipit, duge boc trong liposom, va dugc bao trong capsit trong hat
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virut, vi du, hat HSV. Vit truyén virut tai t6 hop c6 thé duogc d(’ing g6i vao capsit HSV dé tao

ra "hat virut herpes simplex téi t6 hop."

“Khéc loai" nghia la thu dugc tir thuc thé khac biét vé mit kiéu gen so voi kiéu gen
cua phﬁn con lai cua thue thé ma n6 duge so sanh véi hodc n6 dugc dua vao hodc duoc két
hop vao dé. Vi dy, polynucleotit dugc dua béi k§ thuat thiét ké di truyén véo loai té bao khéc
14 polynucleotit khéac loai (va, khi dwoc biéu hién, c6 thé ma héa polypeptit khac loai). Tuong
tu, trinh tu t& bao (v du, gen hodc mdt phan cia nd) duge két hop vao vat truyén virut 14 trinh

tu nucleotit khéc loai so véi vt truyén nay.

Thuét ngit "gen chuyén" chi polynucleotit dugc dua vao té bao va c6 kha niang duoc
phién ma thanh ARN va tuy y, dugc dich ma va/hodc dugc biéu hién trong diéu kién thich
hop. Theo mot s§ khia canh, gen chuyén tao ra tinh chit mong mudn cho té bao ma né dugc
dua vao, hoic theo cach khac dan dén két qué chita bénh hodc chin doan mong mudn. Theo
khia canh khéc, né ¢6 thé dugc phién ma thanh phan tr ma lam trung hoa sy can thi€p ARN,

chang han nhu miARN, siARN, hodc shARN.

"Vung khai dong p-actin (CBA) & ga" dung d& chi trinh ty polynucleotit c6 ngudn gbc
tlr gen B-actin & ga (vi du, Gallus gallus beta actin, dugc biéu dién bai GenBank Entrez Gene
ID 396526). Nhu duge st dung trong ban mo ta nay, "vung khoi dong B-actin & ga" cé thé dé
cap dén ving khoi dong c6 chira yéu td ving ting cudng sém virut cu bao (CMV), ving khéi
dong va exon va intron thir nhét ctia gen B-actin & ga, va vat nhan ghép cua gen beta-globin
& tho, nhu trinh ty duoc mo ta trong Miyazaki, J. ef al. (1989) Gene 79(2):269-77. Nhu dugc
str dung trong ban mo ta nay, thut nglt "viung khoi dong CAG" cd thé duoc sir dung thay thé

1An nhau. Nhu duge st dung trong ban mo ta nay, thudt nglt "vung tang cudng sém-

CMV/vung khéi dong beta actin (CAG) ¢ ga" c6 thé dugc st dung thay thé 14n nhau.

Thuat ngit "hat hé gen (gp)," "thé twong duong hé gen," hodc "ban sao hé gen" nhu
duoc sir dung lién quan dén do chuén virut, d& cip dén s6 luong virion chita hé gen ADN
AAV tai t6 hop, bat ké tinh 1dy nhiém hogc chic ning. S6 lwong cua hat hé gen trong ché
phim vat truyén cu thé c6 thé duge do bing quy trinh chang han nhu duge mé ta trong phan
Vi du thuc hién sang ché trong ban mo ta ndy, hodc vi du nhu, trong Clark ez al. (1999) Hum.
Gene Ther., 10:1031-1039; Veldwijk et al. (2002) Mol. Ther., 6:272-278.
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Thuat ngit "hé gen vat truyén (vg)" nhu duge st dung trong ban md ta nay c¢6 thé ding
dé chi mot hodc nhiéu polynucleotit cé chira tap hgp cua céc trinh ty polynucleotit cua vét
truyén, vi du, vat truyén virut. Hé gen vét truyén c6 thé dugc bao trong capsit trong hat virut.
Tuy thudc vao vat truyén virut cu thé, hé gen vat truyén c6 thé c6 chira ADN soi don, ADN
sg1 d6i, hoac ARN s¢i don, hodc ARN soi doi. HE gen vat truyén ¢6 thé bao g@)m cac trinh tu
noi sinh két hop voi vat truyén virut cu thé va/hoic trinh tu khac loai bt ky duoc cai xen vao
vit truyén virut cu thé thong qua k¥ thuat tai t6 hop. Vi du, hé gen vat truyén AAV tai td hop
¢6 thé bao gém it nhat 1a mot trinh tu ITR kep ving khéi dong, doan nhdi, trinh tu dugc quan
tAm (vi du, ARNI), va trinh ti polyadenyl hoa. Hé gen vat truyén hoan chinh c6 thé bao gém
tp hop hoan chinh cta cac trinh tu polynucleotit ctia vét truyén. Theo cac phuong an nhét
dinh, d0 chuén axit nucleic ciia vat truyén virut c6 thé dugc do theo don vi vg/ml. Cac phuong

phép thich hop dé do d6 chuén nay 1a da biét trong linh vuc (vi dy, PCR dinh lugng).

Nhu duoc st dung trong ban mé ta nay, thudt ngit "wrc ché" ¢ thé dé cap dén tac dong
phong toa, lam giam, loai trur, hodc theo cach khac dbi khang sy ¢6 mait, hodc hoat tinh cua,
dich cu thé. Sy trc ché c6 thé dé cap dén su trc ché mot phan hoic sy e ché hoan toan. Vi dy,
trc ché biéu hién ctia gen c6 thé dé cap dén tac dong bat ky din dén phong toa, 1am giam, loai
trir, hodc bat ky d6i khang khac ctia biéu hién gen, bao gbm lam giam mARN (vi dy, 1am cAm
phién ma mARN), suy bién mARN, e ché dich ma mARN, va v.v.. Theo mdt sb phuong én,
tic ché biéu hién cua HTT c6 thé dé cap dén phong toa, 1am giam, loai trir, hodc bat ky dbi
khang khéc cta bidu hién HTT, bao gdm lam giam sy dbi dao mARN Hit (vi dy, 1am cam
phién ma mARN Hir), suy bién mARN Ht, e ché dich ma mARN Hit, va v.v.. Vi du khéc,
trc ché sy tich ty clia protein trong té bao c¢6 thé dé cap dén tac dong bét ky din dén phong
toa, lam giam, loai trir, hoac dbi khéng khéac cua biéu hién protein, bao g@)m lam gidm su ddi
dao mARN (vi du, lam cdm phién ma mARN), lam suy bién mARN, trc ché dich md mARN,
suy bién protein, va v.v.. Theo mot s6 phuong é4n, trc ché sy tich tu cuia protein HTT trong té
bao dé cap dén phong téa, lam giam, loai trir, hodc d6i khang khac ctia biéu hién protein HTT
trong té bao, bao gém lam gidm sy ddi dao mARN Hit (vi dy, 1am cAm phién m3d mARN Hrf),
suy bién mARN Hrr, e ché dich ma mARN Hit, suy bién protein HTT, va v.v.

Cac thuat ngt “don vi lay nhiém (iu)," "hat lay nhiém," hodc "don vi sao chép," nhu

dung trong viéc dé cap dén do chuin virut, ding dé chi s lugng clia hat vat truyén AAV tai
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t6 hop 14y nhidm va c6 kha nang sao chép nhu do duoc bang thir nghiém trung tim lay nhidm,
con duoc biét dén dudi dang thit nghiém trung tdm sao chép, nhu dugc md ta, vi du nhu,

trong McLaughlin et al. (1988) J. Virol., 62:1963-1973.

Thuét ngtt "don vi tai nap (tu)" nhu dung trong viéc deé cap dén d6 chuén virut, dung
d& chi s6 luong cua hat vat truyén AAV tai t6 hop 1ay nhi®m ma din dén sy san xuét cia san
phim gen chuyén chirc ning nhu do dugce trong thit nghiém chirc ning Chéng han nhu duoc
mo ta trong phén Vi du thuc hién sédng ché trong bdn mo t4 nay, hodc vi du nhu, trong Xiao
et al. (1997) Exp. Neurobiol., 144:113-124; hodc trong Fisher et al. (1996) J. Virol., 70:520-
532 (th nghiém LFU).

Trinh ty "doan lap cudi nguoc chiéu" hoc trinh tu "ITR" 13 thuat ngit d dugc hiéu 5
trong linh vuc k§ thuat nay va chi trinh tu twong d6i ngén dugc tim thdy & dau tan cling cia

hé gen virut theo hudng ngugc lai.

Trinh tu "doan lap cudi nguoc chiéu (ITR) AAV", mot thuat ngit da duogc biét rd trong
linh vuc k§ thuat nay, 1a trinh tu gém khoang 145 nucleotit c6 mét & ca hai déu tn cung cua
hé gen AAV sgi don tu nhién. 125 nucleotit ngoai cung cua ITR ¢6 thé c6 mat trong mot
trong hai huéng, dan dén tinh khong ddng nhét giita cac hé gen AAV khéac nhau va gifta hai
du ctia mot hé gen AAV. 125 nucleotit ngoai cung ndy cling chira mot vai ving ngén hon ty
bd sung (duge ky hiéu 1a vang A, A', B, B', C, C' va D), cho phép xay ra sy bét cap bazo ndi
chudi trong phan nay ctia ITR.

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

“Chirc nang hd trg AAV" @& cap dén chiic ning ma cho phép AAV dugc sao chép va
déng goi boi té bao chii. Chite ndng hd trg AAV ¢6 thé dugc d& xuét & dang bit ky trong sb

nhiéu dang, bao gdm, nhung khéng giéi han &, virut hd tro hodc gen virut hd trg ma hd trg

trong viéc sao chép va déng géi AAV. Chirc nang hd trg AAV khéc 1a da biét trong linh vuc
nhu tic nhan gay hai gen.

“Virut hd trg" cho AAV ding dé chi virut cho phép AAV (1a parvovirut khiém khuyét)

duge sao chép va dong gbi bai té bao chu. Virut hd trg tao ra "chirc nang hd tro" ma cho phép
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sao chép AAV. Nhiéu virut hd tro nay da dugc xac dinh, bao gém adenovirut, herpesvirut va,
poxvirut nhu virut ddu mua va baculovirut. Adenovirut bao gdm nhiéu nhém phu khéc nhau,
mic du adenovirut typ 5 cia nhém phu C (AdS) dugc st dung phd bién nhat. Nhiéu
adenovirut c6 ngudn gbe tir ngudi, dong vat cé vi khong phai nguoi va chim 13 da duogc biét
dén va co sin & cac co quan luu gitt nhu ATCC. Virut thude ho herpes, ciing ¢6 sin & cc co
quan luu gitt nhu ATCC, bao gdm, vi dy, virut gdy bénh mun gidp (HSV), virut Epstein-Barr
(EBV), virut cur bio (CMV) va virut gdy bénh gia dai (PRV). Céc vi du ctia chirc ning hd trg
adenovirut cho sao chép AAV bao gém chirc ning E1A, chiic ning E1B, chiic ning E2A,
chirc nang VA va chie nang E4orf6. Baculovirut ¢6 sin & cac co quan luu gift bao gdm virut

da dién nhan Autographa californica.

Didu ché rAAV duoc cho 14 "co ban khong c6" virut hd trg néu ty 16 hat AAV lay
nhiém so véi hat hd tro virut 14y nhidm it nhat bang khoang 10?:1; it nhat khoang 10%:1, it
nhét khoang 106:1; hoic it nhit khoang 10%:1 hozc hon. Theo mét sb phuong an, diéu ché con
1a khéng c6 luong twong duong cuia protein virut hd trg (#i#c la, protein dang 1& ¢6 mit do
muc virut hd trg nay néu cac chit ban hat virut hd trg dugce néu trén c6 mit & dang bi dat
doan). Sy nhiém virut va/hodc protein té bao thuong co thé théy la ¢6 su c6 mit cua dai
‘ nhudm mau Coomassie trén gel SDS (vi du, su xuét hién cua dai khac loai nay tuong ung voi

cac protein capsit AAV VP1, VP2 va VP3).

"Ty 1& phéan traim (%) do twong ddng trinh ty" so véi trinh tw polypeptit hodc axit
nucleic tham chiéu dugc dinh nghia 14 phén tram cla cac gdc axit amin hodc nucleotit trong
trinh tutmg vién gidng voi gde axit amin hodc nucleotit trong trinh tu polypeptit hodc axit
nucleic tham chiéu, sau khi sip xép thang hang cic trinh ty ndy va dua vao cdc quing céch,
néu can, dé dat duoc phén trim do tuong dong trinh tu t6i da, va khong xem xét sy thay thé
bao toan 1a mot phan cia do tuong déng trinh tu. Sy sip xép thing hang dé xac dinh ty 18
phin tram d6 tuong dong trinh ty axit amin hogc axit nucleic ¢6 thé dat dugc bang nhiéu cach
thudc k§ nang trong linh vuc, vi du nhu, bang céch sir dung cac chwong trinh phan mém may
tinh c6 san cong khai, vi du, cac chuong trinh duge mo ta trong tai liéu Current Protocols in
Molecular Biology (Ausubel et al, eds, 1987), Supp. 30, phan 7.7.18, Bang 7.7.1, va bao gbém
phin mém BLAST, BLAST-2, ALIGN hoic Megalign (DNASTAR). Chuong trinh sap thang

hang dugc vu tién la ALIGN Plus (Scientific and Educational Software, Pennsylvania).

-2

22/106



45240

Chuyén gia trong linh vuc k§ thuat nay c6 thé xac dinh cac thong sb thich hop dé xac dinh su
sip xép thing hang, bao gdm thudt toan bit ky can thiét & dat dugc sy sip xép thing hang
t8i da trén toan bd chiéu dai cta cac trinh tu duoc so sanh. Ddi v6i cac muc dich trong ban

md ta ndy, % do trong ddng trinh tu axit amin cta trinh ty axit amin da cho A so véi trinh tu

axit amin da cho B (ma theo cach khac co thé duoc dién dat 14 trinh tu axit amin d3 cho A c6

hodc ¢6 chtra % do tuong ddng trinh ty axit amin nhat dinh so véi trinh tw axit amin da cho
B) duoc tinh nhu sau: 100 nhén véi phin s X/Y, trong d6 X 14 sb lugng gbc axit amin dugc
tinh diém 14 bit cip twong dong boi chuong trinh sip xép thing hang trinh ty trong su sip
xép thing hang cua A va B theo chuong trinh d6, va trong d6 Y 1a tdng sd luong gde axit
amin trong B. CAn phai hiéu ring khi chiéu dai cua trinh ty axit amin A khong bang chiéu dai
cua trinh ty axit amin B, % d¢ tuong déng trinh ty axit amin clia A so v6i B s&€ khong béng
% d6 tuong dong trinh ty axit amin ctia B so véi A. Cho cdc myc dich trong bén mé ta ndy,
% do tuong d(‘A)ng trinh tu axit nucleic cua trinh ty axit nucleic C da cho so véi trinh tu axit
nucleic D di cho (ma theo cach khac co6 thé dién dat 1a trinh tu axit nucleic C d3 cho c6 hoic
¢6 chtra % do twong ddng trinh ty axit nucleic nhit dinh so véi trinh tu axit nucleic D d cho)
dugc tinh nhu sau: 100 nhan véi phan s6 W/Z, trong d6 W 14 sb luong nucleotit dugc tinh
diém 1a bit cip twong dong bdi chuong trinh sAp xé'p‘théng hang trinh tu trong sy sip xép
thang hang C va D theo chuong trinh d6, va trong d6 Z 1a tong sb lugng cac nucleotit trong
D. Can phai hiéu rang khi chiu dai cua trinh ty axit nucleic C khong bang chiéu dai ctia trinh
tu axit nucleic D, % d6 tuong dong trinh tu axit nucleic ctia C so véi D s& khong bing % do
tuong dong trinh ty axit nucleic ctia D so v6i C.

AR

Phéan tir (vi du, axit nucleic hodc protein) hodc té bao "duoc phan 1ap" nghia 1a né duge
xac dinh va dugc tach riéng va/hodc duoc thu hdi tir thanh phin cta méi trudng tw nhién cta
no.

“Luong c6 hiéu qua" 1a lugng du dé tac dung c6 loi hoac két qua mong muén, bao
gom két qua 1am sang (vi dy, viéc cai thién triéu chimg, dat duoc diém cudi 1am sang, va

twong tw). Luong hitu hiu c6 thé dugc sir dung trong mdt hodc nhidu 1an sir dung. Déi voi
tinh trang bénh, lugng hitru hiéu 1a lugng du dé cai thién, 1am 6n dinh, hodc 1am chim su phat

trién cua bénh.
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“C4 thé" hoac "dbi tuong" la dong vat cé vi. Dong vit c6 vu bao g(‘A)m, nhung khong
gi6i han ¢, dong vat da thuan héa (vi du, bo, ctru, meo, chd, va ngua), ddng vt linh trudng
(vi du, ngudi va dong vat linh truéng khong phai ngudi nhu khi), tho, va dong vat gim nhim
(vi du, chudt nhit va chudt cdng). Theo céc phwong 4n nhat dinh nhét dinh, cé thé hodc déi

tugng 1a nguoi.

Nhu duoc st dung trong ban mo ta nay, "diéu tri" 1a phuong phap thu duge két qua
1am sang c6 loi hodc mong mudn. P4i v6i muyc dich cia sang ché nay, cac két qua 1am sang
¢6 101 hodc mong mudn bao gdm, nhung khéng chi giéi han &, 1am giam nhe cac tridu chimg,
lam giadm pham vi cia bénh, lam on dinh (vi du, khong x4u di) tinh trang ctia bénh, ngédn chian
su lay lan (vi du, di cén) cta bénh, lam tré hodc 1am cham su tién trién cua bénh, cai thién
hodc 1am diu tinh trang bénh, va lam thuyén giam (mo6t phan hodc toan bd), du c6 thé phat
hién duoc hay khong phat hién duogc. “Piéu tri" cling c6 thé co nghia 1a kéo dai su séng SOt

o vGi sy song s6t binh thuong néu khong nhan duge diéu tri.

Nhu duge str dung trong ban mo ta nay, thuét ngit "didu tri dy phong" dung dé chi viéc
diéu tri, trong d6 ca thé da duoc biét 1a hodc duge nghi ngdy 14 ¢6 hodc ¢ nguy co c6 1bi loan
nhung khong biéu hién triéu chimg hodc chi c6 céc triéu chimg t6i thidu cuia réi loan nay. Ca

thé trai qua diéu tri du phong c6 thé dugc diéu tri trude khi khoi phat cac triéu ching.

“Bénh Huntington (HD)" d& cép dén ri loan nio tién trién thudong giy ra bai dot bién
trong gen HTT (aka huntingtin, /D hodc IT15). N6 ¢6 thé dugc dic trung bdi céc triéu chimg
bao gdm céc chuyén dong khong binh thudng (chitng mua giat dinh ky), mét dan chirc ning
van dong, bénh than kinh ho#c cam xuc, va sa sit tri tué ting dan. Mic du hau hét cac triéu
chung xuét hién trong nhitng nam 30 va 40, ciing da quan sat dugc dang thanh thiéu nién cua

bénh. P& m6 ta thém vé HD, tham khao OMIM sé don 143100.

“Huntingtin (HTT)" con c6 thé dé cap dén hoic 1a gen hodc sin phim polypeptit ctia
n6 lién quan dén hau hét cc truomg hop ciia bénh Huntington. Chuc ndng thong thuong ciia
huntingtin khong duoc hiéu day du. Tuy nhién, cac dot bién & gen huntingtin duogc biét 1a gay
ra HD. Céc dot bién nay thuong duoc di truyén theo cach di truyén gen trdi va tham gia vao
swmé rong ctia doan lip CAG trinucleotit trong gen HT'T, dan dén ving polyglutamin (polyQ)
trong protein Htt.
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Nhu dugc sir dung trong ban md ta ndy, "ARNI" ¢6 thé dé cap dén bét ky phéan tr ARN
ma tao ra can thiép ARN trong t& bao. Cac vi du ctia ARNi c6 chira khong giéi han ARN tc
ché nho (siARN), microARN (miARN), va ARN kep téc nhd (sShARN).

"Khung miARN" ¢6 thé dé cap dén polynucleotit chira (i) trinh ty soi d6i nhim dich
gen c6 loi dé bi danh guc bdi ARNI va (ii) trinh ty b6 sung ma tao thanh cAu tric thén - vong
gibng cAu tric cia miARN noi sinh. Trinh ty nhim dich gen c6 loi di véi ARNi (vi du, trinh
tu ngén, ~20-nt) c6 thé duoc ndi vao cac trinh ty ma tao ra than-vong gidng miARN va trinh
tr ma bt cip bazo véi trinh ty ¢6 loi dé tao thanh cAu tric kép khi polynucleotit duoc tip
hop véo céu trac thir hai gibng miARN. Nhu duge m6 ta & day, céu tric kép nay c6 thé lai
khoéng hoan toan, vi du, né cé thé chira mot hodc nhiéu bazo khong bét cap hodc bat cap sai.
Theo phan cét clia polynucleotit nay béi Dicer, céu tric kép nay chia trinh ty nhim dich gen
¢6 1gi ¢6 thé 1a bi tudt va két hop vao phirc RISC. Gia d6 miARN c6 thé dé cap dén ban than
miARN hoic dén polynucleotit ADN ma héa miARN. Vi dy cia gia d& miARN la trinh ty
miR-155 (Lagos-Quintana, M. et al. (2002) Curr. Biol. 12:735-9). B9 kit ban trén thi truong
dé tach dong trinh ty vao gia d& miARN la da biét trong linh vuc (vi du, bo kit vat truyén biéu
hién miR ARNi Invitrogen™ BLOCK-iT™ Pol II tir Life Technologies, Thermo Fisher
Scientific; Waltham, MA).

Nhu duge st dung trong ban mé ta ndy, "phan 161" d& cap dén ving axit nucleic ma
khong b sung cho axit nucleic d6i dién noé trong axit nucleic kép. Vi du, phan 18i c6 thé dé
cip dén trinh ty axit nucleic ma khong bd sung cho axit nucleic d6i dién trong axit nucleic
kép trong d6 phan 16i dugc kep béi cac ving axit nucleic ma bd sung cho axit nucleic dbi
dién trong axit nucleic kép. Trong mot s& vi du, phan 13i c6 thé ¢6 chidu dai bat ky trong s6
1,2,3,4,5,6,7, 8,9, 10 hoac hon 10 bazo. Trong mot s6 vi du, phﬁn 16i ¢6 thé 1a két qua
clia viée bt cdp sai (vi du, soi ddi dién chira bazo ma khong b sung) hodc phan 16i 1a két
qua cia viéc khong bt cap (vi du, sgi d6i dién bao gdm axit nucleic bd sung cho axit nucleic

bao quanh phan 16i nhung sgi dbi dién khéng bao ,g(k)m axit nucleic dbi dién phan 16i).

Nhu dugce st dung trong ban md ta ndy, thuat ngit axit nucleic la axit nucleic "co
nghia" bao gdm trinh ty ma ma héa toan bd hodc mét phan gen chuyén. Trong mot so vi du,

mARN cho gen chuyén la axit nucleic c6 nghia.
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Nhu duoc st dung trong ban mo ta nay, axit nucleic "doi nghia" 1a trinh tu cua axit
nucleic ma bd sung cho axit nucleic "c6 nghia". Vi du, axit nucleic déi nghia c6 thé bd sung

cho mARN m3 hoa gen chuyén.

Nhu duoc st dung trong ban mé ta nay, "ving din" ctia ARNi 1a sgi cia ARNi ma
lién két mARN dich, thudng trén co s¢ bd sung. Ving b6 sung c6 thé bao ham toan bd hoic
mdt phan cua ving din. Thong thuong, ving b6 sung bao goém it nhit ving mim. Trong

nhiéu truong hop, ving ddi nghia ctia ARNi 1a ving dan.

Nhu duge sir dung trong ban md ta nay, "ving kém theo," hodc "ving khong dan,"
duogc str dung thay thé nhau trong ban mé ta nay, ctia ARNi 12 ving ARNi ma bd sung cho

ving dan. Trong nhiéu trudng hop, ving c6 nghia ciia ARNi 1a vang kém theo.

Nhu duoc st dung trong ban mé ta nay, "ving mam" ctia ARNi (vi du, miARN) la
vung ¢6 chiéu dai khoang 1-8 nucleotit cia microARN. Trong mdt s6 vi dy, ving mam va

3'_UTR ctia mARN dich ctia n6 c6 thé 1a ving xac dinh chinh trong nhan dién ARNi.

Nhu duoc stt dung trong ban moé ta nay, “lam cam gen ngoai dich" dé cip dén su bat
cip ctia ving mam ctia ARNi véi trinh tur trong cac 3'-UTR ctia mARN khong dinh trude va
nhiam dén viéc ngin can va lam mét 6n dinh dich ma cta cac ban ma dé (vi du, lam giam bi€u

hién cua cdc mARN khong dinh truéc).

Viéc vién dan dén "khoang" gia tri hodc thong so trong ban mo ta ndy bao gdm (va md
ta) cac phuong 4n nhdm vao ban thangia tri hodc thong so d6. Vi du, phan md ta d€ cip dén
"khoang X" bao gom phan mo ta vé "X."

Nhu duge st dung trong ban mo ta nay, dang so it bao gobm ca su vién dan dén dang
s nhiéu trir khi c6 quy dinh khéc.

Can phai hicu rdng céc khia canh va phuong 4n ciia sang che dugc mo ta trong ban mo

ta ndy bao gdom "c6 chira," "gom," va/hodc "vé co ban gdbm" céac khia canh va phuong an.
III. ARNi

Theo mét s6 khia canh, sang ché dé xuét ARNi d cai thién nhéim dich htt ARN dé
didu tri bénh Huntington. Theo mot s6 phuong an, ARNi la ARN tc ché nho (siARN),
microARN (miARN), hodc ARN kep téc nho (shARN). ARN trc ché nho hodc can thiép
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(siARN) da biét trong linh virc 1a phén tir ARN soi d6i c6 chiéu dai khoang 19-25 (vi du, 19-
23) cap bazo ma tao ra ARNi trong té bao. ARN kep toc nhod (shARN) di biét trong linh vuc
la phan tr ARN bao g6m khoang 19-25 (vi du, 19-23) cip bazo ctia ARN sgi dbi duoge lién
két bodi vong ngén (vi du, ~4-11 nucleotit) ma cam ung ARNi trong té bao. Theo mét s6
phuong an, ARNi c6 chura soi thir nhét va soi thit hai, trong do a) s¢i thir nhét va soi thir hai

tao thanh cAu tric kép; b) soi thir nhit c¢6 chira viing dan, trong d6 ving din c¢6 chia trinh tu
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axit nucleic 5'-UGGCCGUCCAUCUUGGACCCG-3" (SEQ ID NO:1) hodc 5'-‘ |

AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7); va c) soi th hai ¢6 chia vung
khong din. Theo mot sb phuong 4an, ving din nucleic ¢6 chira trinh ty axit nucleic 5'-
UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) va viung khong din c6 chita trinh tu
5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2). Theo phuong 4n khéc, ving dan
nucleic ¢6 chura trinh ty axit nucleic 5'-AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID
NO:7) va ving khong din c6 chira trinh ty 5'- UGCUUGUCAACCACACCGACU-3' (SEQ
ID NO:8).

Theo mdt s6 phuong 4n, soi thir nhét ¢6 chira ving dén, trong d6 ving dan c6 chira
trinh tu axit nucleic c6 do tuong déng 16n hon khoang 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% ddi véi 5'-UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1). Theo mét
s& phuong 4n, soi thir nht c¢6 chira viing dén, trong d6 ving dén ¢6 chua trinh ty axit nucleic
¢6 d6 tuong ddng 16n hon khoang 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% dbi véi
5" UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) nhung duy tri it nhit 12 mt mé tip
CpG. Theo mét s6 phwong 4n, s¢i thir nhit c6 chira ving dan, trong d6 ving dan c6 chira
trinh tu axit nucleic ¢6 do tuong déng 16n hon khoang 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% dbi véi 5'-AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7). Theo
mot sb phuong an, soi thir nhit ¢6 chira ving dén, trong d6 ving dan c6 chita trinh ty axit
nucleic c6 do tuong déng 16n hon khoang 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%
dbi v6i 5'-AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7) nhung duy tri it nhat 1a
mdt mé tip CpG. Theo mot s6 phuong én, soi thit hai c6 chira ving khong dan, trong d6 viing
khong dan c6 chira trinh ty axit nucleic ¢6 d tuong d6ng 16n hon khoang 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99% dbi véi 5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ
ID NO:2). Theo mét s6 phuong 4n, sgi thit hai c6 chira vang khong dan, trong d6 vung khong
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din c6 chira trinh ty axit nucleic c6 do tuong déng 16n hon khoang 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99% ddi véi 5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID
NO:2) nhung duy tri it nhit 1 mot mé tip CpG. Theo mdt sb phuong an, s¢i thir hai cé chira
ving khong dén, trong d6 viing khong dan c6 chira trinh tu axit nucleic ¢6 do twong dong 1on

hon khoang 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% dbi véi S

28/106

UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8). Theo mt sé phuong 4n, soi thir hai

¢6 chira ving khong dén, trong d6 ving khong dan c6 chira trinh ty axit nucleic ¢6 do twong
ddng 16n hon khoang 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% d6i véi 5'-
UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8) nhung duy tri it nhat 1a mot mo tip
CpG.

Theo mdt s6 phuong an, ARNi c6 chira trinh ty axit nucleic SEQ ID NO:4. Theo m{t
s6 phuong 4n, ARNi c6 chira trinh ty axit nucleic ¢6 do twong d6ng 16n hon khoang 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% db6i véi SEQ ID NO:4. Theo mét s phuong 4n,
ARNI ¢6 chira trinh tu axit nucleic ¢é do tuong déng 16n hon khoang 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99% dbi véi SEQ ID NO:4 nhung duy tri it nhit 1a mot trinh tw (vi du

nhuw, trong trinh tu mam). Theo mdt s6 phuong an, ARNi 1a miARN-207. Theo phuong 4n
khac, ARNi 1a miARN-206.

Theo mét s6 phuong 4n, ARNi ¢6 chira trinh ty axit nucleic SEQ ID NO:10. Theo mot
s6 phuong 4n, ARNi ¢6 chura trinh tu axit nucleic c6 d§ twong ddng 16n hon khoang 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% dbi voi SEQ ID NO:10. Theo mdt sb phuong
an, ARNi ¢6 chira trinh tu axit nucleic cé d0 tuong déng 16n hon khoang 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99% dbi véi SEQ ID NO:10 nhung duy tri it nhit 1a mdt trinh

tw CpG (v du nhur, trong trinh tw mam). Theo mdt s6 phuong an, ARNi 1a miARN-207. Theo

mdt sb phuong an, ARNi 14 miARN-206.

microARN (miARN) d biét trong linh vuc la phén tir ARN ma bao gdm ARNi trong
té bao bao gdm trinh tu ngan (vi dy, 19-25 cip bazo) ctia ARN soi doi dugc lién két boi vong
va chira mot hodc nhiéu trinh tu bb sung cua ARN sgi doi bao gbém mot hoic nhiéu ph?m 16
(vi du, cdp bazo bét cdp sai hodc khong bét cip). Nhu duge st dung trong bdn md ta nay,
thuat ngit "miARN" bao ham miARN ndi sinh ciing nhir miARN ngoai sinh hodc khéc loai.
Theo mét sb phuong an, "miARN" ¢6 thé dé cap dén pri-miARN hoic pre-miARN. Trong
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qué trinh xir Iy miARN, ban ma pri-miARN dugc tao ra. pri-miARN duge xir Iy bang Drosha-
DGCRS d tao ra pre-miARN bang cach nhim mét hodc nhiéu trinh ty dé phan cét pre-
miARN véi ving ving hai bén 5', sgi din, ving vong, ving khong dﬁ;l, va vung hai bén 3';
hodc viing hai bén 5', ving khong din, viing vong, soi din, va ving hai bén 3'. Sau d6 pre-
miARN duoc xuat dén té bao chit va duoc xir Iy bang Dicer dé tao ra siARN véi soi dén va
soi khéng dan (hoic di kém). Sau d6 soi din duoc st dung boi phire RISC dé xutc tac 1am
cam gen, vi du, bﬁng cach nhan dién trinh tw ARN dich bd sung cho soi ddn. M6 ta thém cta
cac miARN c6 thé tim thdy, v/ dy, trong WO 2008/150897. Su nhén dién cla trinh ty dich
bang miARN duoc x4c dinh ch yéu bﬁng viéc bat cip gitra dich va trinh ty mdm miARN, v/
du nhu, cac nucleotit 1-8 (tur 5° dén 3'") cta soi dan (xem, vi du nhw, Boudreau, R.L. ef al.

(2013) Nucleic Acids Res. 41:€9).

Trong céu tric pri/pre-miARN, giao dién sgi din:soi khong din trong céu tric kép
duoc tao thanh mot phan thong qua bt cap bazo bd sung (vi du, bat cip bazo Watson-Crick).
Tuy nhién, theo mot sd phuong 4n, viéc bat cip bazo bd sung nay khéng md rong qua toan
bb céu trac kép. Theo mot 30 phuong én, phén 16i trong giao dién co thé ton tai & mot hodc
nhiéu vi tri nucleotit. Nhu duoc sir dung trong ban mo ta nay, thuat ngit "phan 16i" ¢6 thé dé
cap dén vung axit nucleic ma khong b sung cho axit nucleic d6i dién né trong ciu tric kép.
Theo mét sb phwong 4n, phan 18i duge tao thanh khi ving axit nucleic b6 sung lién két véi
nhau, trong khi d6 vung vung tdm khong bd sung khong lién két. Theo mot s§ phuong 4n,
phan 15i duoc tao thanh khi hai chudi axit nucleic duge dinh vi giita hai ving bd sung c¢6

chidu dai khac nhau. Nhu dugc md ta dudi day, phan 16i ¢6 thé c6 chira 1 hogc nhidu nucleotit.

Trong qua trinh xur Iy miARN, miARN dugc phin cit & vi tri phén cét lién ké véi giao
dién soi dan:soi khong din, do d6 giai phong chu tric kép siARN ctia s¢i din va sgi khong
dan. Theo mot sb phuong 4n, miARN bao gdm phan 1i trong soi c6 nghia hoic dbi nghia
1ién k& v6i vi tri phan cit. N6i theo cach khéc, theo mot s6 phuong 4n, miARN bao gdm phan

16i trong soi dan hodc soi khong dan lién k& véi trinh ty mam. Xem Hinh 1A.

Theo mdt sb phuong 4n, miARN bao g@)m phﬁn 16i trong soi dan ddi dién vi tri phéan
cit 5° ctia soi khong din hoan chinh. Theo mot s6 phuong an, miARN bao gdm phan 16i dbi

dién nucleotit 5' ctia soi khong din. Theo mét s6 phuong 4n, miARN bao gdm phan 16i trong
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sgi ¢6 nghia doi dién vi tri phan cat 3° cua soi dan hoan chinh. Theo mét s6 phuong an,

miARN bao gdm phan 16i d6i dién nucleotit 3° ctia s¢i dan.

Theo mot sb phuong 4n, ARNi c6 chtra soi thir nhét va soi thit hai, trong dé a) soi thu
nhét va thtr hai tao thanh cAu triic kép; b) soi thir nhat bao gdm ving dan c6 it nhit 11 bazo,
trong d6 ving dén bao gdm viing mam bao gdm cac bazo 1-N ciia soi dan, trong d6 N=7 hoic
N=8; va ¢) soi thi hai bao gdm ving khong din c6 it nhit 11 bazo, trong d6 ving khéng dan
bao gdm trinh tyr 151 d6i dién véi bat ky mét hodic nhidu trong s cac bazo 1-(N+2) ciia ving
dan trong ciu truc kép. Theo mét s6 phuong 4n, trong d6 N=7 va phan 161 ddi dién bazo 1, 2,
3,4,5,6,7, 8, hoac 9 cia viung dan. Theo céc phuong 4an khéac, N=8 va phﬁn 161 d6i dién bazo
1,2,3,4,5,6,7,8,9, hoic 10 ctia ving dan.

Theo mot s6 phuwong an, ARNi c6 chira sgi thir nhat va sgi thir hai, trong d6 a) s¢i thir
nhit va thir hai tao thanh cau tric kép; b) soi thi nhit bao gdm vung din c6 it nhit 10 bazo,
trong d6 ving dén bao gdm viing mam bao gdm cac bazo 1-N ctia sgi din, trong d6 N=7 hoic
N=8; va ¢) soi thir hai bao gdm ving khéng din c6 it nhat 10 bazo, trong d6 ving khong din
bao gdm trinh ty 16i ddi dién véi bét ky mot hodc nhiéu trong sé cac bazo 1-(N+1) ciia ving
dan trong cAu trac kép. Theo mét s6 phuong 4n, trong d6 N=7 va phan 16i ddi dién bazo 1, 2,
3,4, 5,6, 7, hodc 8 cua ving din. Theo cac phuong an khac, N=8 va phan 16i dbi dién bazo

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

Theo mdt sb phuong 4n, ving khong din bao gbm trinh ty 161 ddi dién v6i bat ky mot
hodc nhidu trong s6 cac bazo 1-N ctia ving dn trong chu trac kép. Theo mot sd phwong 4n,
N=7 va phan 15i di dién bazo 1, 2, 3, 4, 5, 6 hogc 7 ctia ving dAn. Theo cdc phuong 4n khéc,

N=8 va phén 15i dbi dién bazo 1, 2, 3, 4, 5, 6, 7 hodc 8 clia ving dan.

Theo mot s6 phuong 4n, ARNi ¢6 chira soi thi nhét va sgi thit hai, trong d6 a) sgi thir
nhét va tht hai tao thanh cAu truc kép, b) soi thur nhét bao gém ving din c6 it nhét 9 bazo,
trong d6 ving dén bao gdm ving mam bao gdm bazo 2-7 hodc 2-8 cua soi din, va c) s¢i thir
hai bao gém vung khong dan c6 it nhét 9 bazo, trong d6 ving khong dén bao gém trinh ty 18i

d6i dién voi bazo 1 hodc bazo 9 cua ving dan trong cau tric kép.

Theo mot s& phuong 4n, ARNi ¢6 chira soi thit nhét va sgi thit hai, trong d6 a) soi thtr

nhét va thtt hai tao thanh cAu tric kép, b) soi thir nhat bao gdm ving dén c6 it nhat 9 bazo,
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trong dé vung din bao gém ving mam bao gém bazo 2-7 hodc 2-8 cua soi dan, va ¢) soi thir
hai bao gdm ving khong dén c6 it nhét 9 bazo, trong d6 viing khong din bao gdm trinh tyr 161

dbi dién voi bazo 1 cta ving dan trong cau tric kép.

Theo mdt sd phuong 4n, phf?m 16i duoc tao thanh béi mot hodc nhiéu bazo cta soi
khong dén trong cdu tric kép ma khong c6 bazo b6 sung trén ving dan, trong d6 phan 161
duogc kep boi cac bazo ma bét cap bazo véi soi dan. Theo mot ) phuong &n, trinh ty 161 ¢6
khoang 1-10 nucleotit. Theo mét sé phuong an, trinh ty 10i c6 khoang 2-15 nucleotit. Theo
mot s6 phuong 4n, trinh tu 16i c6 khoang 1, khoang 2, khoang 3, khoang 4, khoang 5, khoéng
6, khoang 7, khoang 8, khoang 9, khoang 10, khodng 11, khodng 12, khoang 13, khoang 14,

hoac khoang 15 nucleotit.

Tinh an toan cta liéu phéap trén co s& ARNi c6 thé dam bao boi kha ning ciia ARN e

ché nho (cac siARN) lién két voi cac mARN khong dinh trude va lam giam biéu hién cua
chung, tic dong dugc biét 1a 1am cAm gen ngoai dich. Ngoai dich thudng xéay ra khi ving
mam (c4c nucleotit 2-8 ctia ARN nho) bét cip véi cac trinh tu trong cdc 3'-UTR cua céc
mARN khong mong mudn va tryc tiép ngan can va lam mét 6n dinh dich mi cta céc bin ma
do. ARNi ngoai dich giam co thé duoc thiét k& bang cach thé bazo trong céc trinh ty dan va
trinh tu khong dan; vi du, béng cach tao ra md tip CpG. Viéc thé tiém néng ma c6 thé tao ra
diém ngoai dich thdp hon déng ké c6 thé dwoc dénh gia bang cach sir dung thuét toan
SiSPOTR, thuat toan thiét ké siARN tap trung dic trung ma xac dinh cac trinh ty (mg vién
v6i cac tiém niang ngoai dich tdi thiéu va kha ning lam cam tiém niang (Boudreau ef al,
Nucleic Acids Res. 2013 Jan; 41(1) €9. Piém SiSPOTR giam du béo trinh ty ma c6 diém
ngoai dich tiém niang & ngudi thip hon so v6i phan tir ARNi bb me. Theo mot sb phwong an
ctia sang ché, ARNi duogc cdi thién dé 1am giam cAm gen ngoai dich. Theo mot s6 phuong 4n,
ARNi ¢6 chita mot hogc nhiéu md tip CpG. Theo mot s6 phuong an, ARNi ¢6 chtta mot hogc
nhiéu mé tip CpG trong ving mam.

Theo mot s phuong én, soi thir nhét va soi thir hai duoc lién két voi nhau boi ARN
(vi du, ARN lién két) c6 kha ning tao thanh cAu truc vong. Nhu da biét trong linh vuc, ARN
cAu tric vong (vi dy, than-vong hodc kep toc) duoc tao thanh khi phan tir ARN bao gbm hai
trinh ty ARN ma bét cdp bazo v6i nhau duge tach biét boi trinh tw ARN ma khong bat cadp
bazo v6i nhau. Vi du, cdu tric vong co thé tao thanh trong phan tir ARN A-B-C néu cac trinh
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tu A va C bd sung hodc bd sung mét phin sao cho chung bt cip bazo véi nhau, nhung cac

bazo trong trinh ty B khong bét cap bazo v6i nhau.

Theo mdt s6 phuong 4n, ARN c6 kha ning tao thanh cAu triic vong c6 chira tir 4 dén
50 nucleotit. Theo c4c phuong an nhét dinh, ARN c6 kha ning tao thanh cAu tric vong bao
gdm 13 nucleotit. Theo mét s& phuong an, s6 lugng nucleotit trong ARN c6 kha ning tao
thanh vong 13 tir 4 dén 50 nucleotit hodc s& nguyén bat ky giita d6. Theo mdt s phuong an,
tr 0-50% vong co thé bd sung cho phan khac ctia vong. Nhu dung trong bin m6 ta nay, thuat
ngit "cAu trac vong” 1a trinh tw ma két hop hai sgi b6 sung cta axit nucleic. Theo mot sd
phuong an, 1-3 nucleotit cua chu tric vong 1a lién tuc véi chudi axit nucleic bd sung va cé
thé bd sung cho 1-3 nucleotit ciia phan ngoai bién cua céu trac vong. Vi du, ba nucleotit &

dau 5' cta cau trac vong c6 thé bo sung cho ba nucleotit ¢ dau 3' ctia cau truc vong.

Theo mdt s& phwong 4n, axit nucleic ma héa cho ARNi theo sédng ché bao gdm khung
miARN khac loai. Theo mét sb phuong 4n, viéc stt dung khung miARN khac loai la dé diéu
bién sy biéu hién cia miARN; vi du, dé lam tdng su biéu hién cia miARN hoic dé lam giam
su biéu hién ciia miARN. Bit ky khung miARN da biét trong linh vuc ¢ thé duoc sir dung.
Theo mdt s6 phuong 4n, gia d& miARN thu dugce tir gid d& miR-155 (tham khao, vi du, Lagos-
Quintana, M. et al. (2002) Curr. Biol. 12:735-9 va bo kit vat truyén biéu hién miR ARNi
Invitrogen™ BLOCK-iT™ Pol II tir Life Technologies, Thermo Fisher Scientific; Waltham,
MA).

Iv. Bénh Huntington va md hinh thir nghiém cia n6

Bénh Huntington (HD) 12 bénh thoai héa thin kinh di truyén gay ra do sy mé rong
phan lip CAG trong exon 1 cua gen huntingtin (HTT). Sy kéo dai thu dugc cia dai
polyglutamin trong vung dau tan cuing N mang lai chitc ndng tao doc cho protein huntingtin
dbt bién (mHtt). Su gdy doc mHit ¢6 thé phat sinh tir sy tao thanh ctia khdi két tap chira mHit
khong tan, rdi loan phién m4, va nhiéu loan ndi can bang protein, tat ca chung c6 thé dan dén
chét day théan kinh (Saudou er al. (1998) Cell, 95:55-66; Zuccato et al. (2003) Nat. Genet.
35:76-83; Schaffar et al. (2004) Mol.Cell. 15:95-105; Benn et al., (2008) J. Neurosci.
28:10720-10733). Phat hién bénh ly & bénh nhan mic HD bao gdm lim méng vo nio va mat
tién trién phét dong ctia noron van (Rosas et al., (2002) Neurology 58:695-701). Khoi phat

bénh thuong xay ra trong khoang thap ky thir ba hodc thir tw cta cudc doi; cac triéu ching
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bao gdm chuyén dong mua giat, phdi hop suy yéu, phdi hop ting dan, va mét cin bang tim
than khac (Vonsattel et al., (1985) J. Neuropathol. Exp. Neurol. 44:559-577). Trong hiu hét
cac truong hop, cac triéu ching bt dAu xvAt hién & do tudi tir 30 dén 40 voi sy phat v& nhe
vé k§ ning van dong, nhan thirc, va tinh cach. Qua thdi gian, ching tién trién thanh chuyén
dong giat, khong kidm soat dugce va mat kiém soat co, ching mat tri, va bénh tim than nhu
chimg trAm cam, gy hén, lo so, va hanh vi tr 4m anh. Thudng bi chét 10-15 nim sau khi
khéi phét triéu chimg. ft hon 10% truong hop HD lién quan dén dang khéi phét bénh thiéu
nién, khac biét & chd tién trién bénh nhanh hon. Hiéu ring khoang 1 trong 10.000 ngudi My
mic HD.

Mic du co s gen ciia HD di biét gan 20 nim, c4c liéu phap chita bénh hién nay giam
nhe & mirc d6 16n va khong nhdm dén co so tiém tang ctia bénh. Diéu nay c6 thé mot phan
do thuc t€ 1a can bénh cua bénh nay phiic tap, voi cac tac dong bét loi théy dugc trong nhiéu
quy trinh t& bao khac nhau. Do d¢, tip trung phat trién thubc huéng dén viéc nhim vao noi

phét dong kho chiu diu tién, tirc 13, ban than gen HTT dot bién.

Hau hét cac truong hop HD lién quan dén viéc mé rong phan lap trinucleotit CAG
trong gen HTT. S6 lugng phin lap CAG trong gen HTT lién quan manh dén su thé hién cua
HD. Vi duy, c4 thé c6 35 hodc it hon phan lip thudng khong phat trién HD, nhung c4 thé ¢6
tir 27 dén 35 phan ldp ¢6 nguy co cao 14 c6 con méc. C4 thé c6 tir 36 dén 40-42 phén 13p c6
su xAm nhap HD khong ddy du, trong khi d6 cé thé ¢6 nhidu hon 40-42 phan 1ap thé hién xam
nhap ddy du. Cac truong hop HD khéi phat tir thiéu nién c6 thé lién quan dén kich thude phan
lap CAG bang 60 hoic hon.

Protein Htt m& rong polyQ tao ra tur viéc mo rong phdn lip CAG nay lién quan dén
cac tap hqp' gen hodc thé vui, nhiéu loan ndi can b?mg protein, va rdi loan phién ma. Méc du
c4c kiéu hinh gdy doc nay c6 th8 duoc tim thiy trong toan bd co thé, chung thudng c6 lién
quan nhat dén su chét té bao than kinh trong CNS. Bénh nhan HD thuong thiy 12 mong vé
ndo va mat tién trién van dong cta noron van. Vung van dudng nhu 1a ving d& ton thuong
nhét ctia ndo trong HD (cu thé 12 noron gai trung gian ving van), véi tac dung sém dugce thy
trong hach va nhan duo6i. Chét té bao & noron gai van, ting s6 luong té bao hinh sao, va hoat
hoa tiéu than kinh dém duoc thdy trong nfio ciia bénh nhan HD. HD con c6 thé tac dong mot

s0 vung trong s ¢4 ngyua, vo ndo, doi ndo, vung dudi doi, va ti€u néo.
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Nghién ctru duoc dé xudt dé chin biéu hién Htt bao gdm sir dung oligonucleotit dbi
nghia (ASO) cling nhu ARN can thi¢p (ARNi) ma st dung cac ARN sgi kép (dsARN) hodc
cdc ARN soi don bién ddi hoa hoc (ssARN) (Harper et al., (2005) Proc. Natl. Acad. Sci. USA
102:5820-5825; DiFiglia et al., (2007) Proc. Natl. Acad. Sci. USA 104:17204-17209;
Boudreau ez al., (2009b) Mol. Ther. 17:1053-1063; Drouet et al., (2009) Ann. Neurol.65:276-
285; Sah et al., (2011) J. Clin. Invest. 121:500-507; Matsui et al., (2012) Drug Discov. Today
17:443-450; Yu et al., (2012) Cell 150:895-908). Tuy nhién, vi¢éc ngén can dich ma ASO tiép
can lam sang c6 thé bao gém nhu cau két hop thiét bi dé tao thun loi cho viéc tiém truyén
1ap lai va kinh nién ASO vao CNS, va nhu ciu phan bd thich hop thude vao ving dich trong

ndo rong.

Dé pha hong c4c mé tiém ning nay voi ASO, str dung biéu hién duge trung gian AAV
clia ARNi (vi du, siARN), ma tao ra kha ndng tdng an toan, ting hiéu qua, va hiéu qua kéo
dai, ¢6 thé c6 lgi. Do bénh nhan HD biéu hén ca cac alen Htt dot bién va kiéu dai, da s6 trinh
tw nhdm dich siARN s& c6 thé suy thodi cd hai alen. Tuy nhién, viéc lam cAm Hitt khong dic
hiéu alen trong chudt HD dugc thé hién 1a duoc dung chiu tdt va c6 thé tao ra cung lgi ich
nhu viéc chi lam giam Htt dot bién (Boudreau et al., (2009b) Mol. Ther. 17:1053-1063;
Drouet et al., (2009) Ann. Neurol. 65:276-285; Kordasiewicz et al., (2012) Neuron
74(6):1031-1044). Tuy nhién, sy kim hdm mot phin va duy tri cha Hitt kiéu dai trong hach
cta dong vt linh trudng khong phai ngudi sau ARNi duge trung gian AAV khong bao céo
c6 bét ky thc dong nguoc, dé xudt ring ndio ngudi trudng thanh c6 thé chiu mirc giam Hitt kiéu
dai (McBride et al., (2011) Mol. Ther. 19:2152-2162; Grondin et al., (2012) Brain 135:1197-
1209).

M5 hinh chudt méc HD ¢6 thé duoc sit dung dé thir nghiém chién luge chita bénh tiém
nang, nhu hgp phan va phuong phép theo sdng ché. M6 hinh chu6t mic HD la da biét trong
linh vuc. M6 hinh nay bao gém mé hinh chudt ¢6 cac doan HTT d6t bién nhu chudt HD R6/1
va N171-82Q (Harper et al., (2005) Proc. Natl. Acad. Sci. USA 102:5820-5825, Rodriguez-
Lebron et al., (2005) Mol. Ther. 12:618-633, Machida et al., (2006) Biochem. Biophys. Res.
Commun. 343:190-197). Vi du khac vé m6 hinh HD & chudt duge mo ta & day 1a mo hinh
chudt YAC128. M6 hinh nay mang nhidm séc thé nhan tao nim men (YAC) biéu hién gen
HTT ngudi dot bién voi 128 doan lip CAG, va chudt nhit YAC128 thé hién sy tich lily dang
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ké va rong rai cua khéi két tu Htt trong ving van vao 12 thang tudi (Slow ez al., (2003) Hum.

Mol. Genet. 12:1555-1567, Pouladi et al., (2012) Hum. Mol. Genet. 21:2219-2232).

Céc md hinh dong vat khac mic HD cling c6 thé duoc st glung. Vi du nhu, cac mé
hinh chudt cdng (von Horsten, S. ef al. (2003) Hum. Mol. Genet. 12:617-24) va khi rhesus
(Yang, S.H. er al. (2008) Nature 453:921-4) chuyén gen da dugc mé ta. Cac mé hinh khéng
phai gen 14 da biét. Chung thudng lién quan dén viéc sir dung cac hop chit kich thich nhidm
doc (nhu axit quinolinic hoic axit kainic) hodc ddc td ty thé (nhw axit 3-nitropropionic va axit
malonic) dé gy chét‘té' bao noron van & déng vat gim nham hozc dong vét linh trudng khéng
phai ngudi (dé mo ta va tham khao thém, xem Ramaswamy, S. et al. (2007) ILAR J. 48:356-
73).

V. Phwong phap diéu tri bénh Huntington

Theo mdt sb khia canh, sang ché d& xuit phuong phap va hop phan dé diéu tri bénh
Huntington ¢ dong vat cé vl bao g@)m viéc dung cho dong vat c6 va dugce phém theo séng
ché (vi dy, duge phAm bao gdm hat virut theo sdng ché). Theo mot s6 khia canh, sang ché dé
xuit phuong phap va hop phin d& tc ché biéu hién cua htt & dong vat c6 vii mic bénh
Huntington bao gém viéc dung cho dong vat c6 vl duge phém theo séng ché (vi du, dugc
phim bao gdm hat virut theo sang ché). Theo mét s6 khia canh, séng ché dé xuét phuong
phép va hgp phén dé wc ché su tich tu cua htt trong té bao cla dong vat c6 va méic bénh
Huntington bao gém viéc dung cho dong vét cé vi duge phém theo sang ché (vi du, duoc

phim bao gdm hat virut theo sang ché).

Theo mot s6 khia canh, sang ché dé xuit phuong phép va hop phan dé cai thién tridu
ching ctia HD, bao gdm cho dung lugng c6 hiéu qué cua hat virut tai t6 hop bao gdm vat
truyén mé hoa cho ARNi theo sang ché cho ndo cua dong vét ¢6 via. Theo mét sb phuong 4n,
céc tridu chimng cia HD bao gém, nhung khong chi gi¢i han &, mua giét, cing nhic, mt kiém
soat ctt dong co thé, mét kidm soat co, thidu s phdi hop, hiéu dong, cir dong mét cham, diéu
bd bit thudng, khong bn dinh, dang di loang choang, biéu hién nét mit khong binh thuong,
¢4 van dé vé tiéng néi, kho nhai va/hodc nubt, rdi loan giéo ngu, con tai bién ngdp mau, ching
mét tri, su thiéu hut nhan thie (vi dy, cac kha ning lién quan dén lap ké hoach, suy nghi tom
tat, su linh hoat, su tuan thi quy tac, su nhay cadm gifta cic cd nhén, su tu kiém soét, su chu

y, hoc tap, va ghi nho), ching trim cam, chumg lo au, su thay d6i tinh cach, su géy su, hanh
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vi am anh, hanh vi &m anh cudng ché, bi &m anh tinh duc, chiing roi loan tAm than, tinh 13nh
dam, tinh dé bi kich thich, cé y nghi tu st, sut cén, teo than kinh co, suy tim, d¢ dung chiu

glucoza giam, teo tinh hoan, va lodng xuong.

Theo mdt sb khia canh, sang ché @& xuit phuong phap ngén ngtra hodc lam chém su
tién trién ctia HD. HD trdi nhiém sic thé thudng 1a bénh di truyén ma c6 thé duoc xac dinh
kiéu gen. Vi du, ) lugng doan 1dp CAG trong HTT ¢6 thé dugc xac dinh béng phuong phap
dinh ¢c& doan ldp trén co s& PCR. Kiéu chan doan nay cé thé dugce thuc hién & giai doan bét
ky cuia cudc doi thong qua thir nghiém truc tiép thanh thiéu nién hodc ngudi trudng thanh (vi
dy, c6 xuat hién céc tridu chimg 1dm sang), sang loc trude sinh hodc thi nghiém loai trir trude
sinh (v dy, bang cach ldy mAu 16ng nhung mang dém hogc choc b1), hodc sang loc phéi trudce
cAy ghép. Nhur vay, phuong phip duge mo ta & day co thé duoc st dung dé xﬁl)’/ phong bénh
HD vi chn doéan c6 thé xay ra trudc khi khéi phat triéu trimg. Vi du nhu, HD c6 thé duoc
chén doan bing c4ch thir nghiém di truyén (thir nghiém trude sinh, thi nghiém vao lac sinh,
v.v.) va dugc diéu tri @& phong ngira (vi du nhu, bang cach sir dung hat rAAV dugc mo ta
trong ban md ta nay) trude khi khai phat triéu chimg (vi du nhu, su mét té bao CNS) dé ngin
ngura sy khoi phat va/hodc sy tién trién triéu chimg HD. Bénh nhan HD c6 thé thé hién su co
cua nhan dudi va/hodc hach va/hodc vo ndo va/hoac tim that mo rong nhu thﬁy duge bang
cach chyp anh nfo. Cic triéu ching nay, két hop voi tién sir gia dinh ctia HD va/hoic céc

triéu chimg 14m sang, c6 thé biéu thi HD.

Phuong thirc xac dinh sy cai thién cta céc triéu ching cua HD la da biét trong linh
vuc. Vi du, Thang Phan Loai bénh Huntington Hop Nhét (UHDRS) ¢6 thé dugce sit dung dé
danh gia chirc nang van dong, chirc ndng nhén thirc, hanh vi bat thuong, va kha ning thuc
hién chitc ning (xem tai liéu, vi du, Huntington Study Group (1996) Movement Disorders
11:136-42). Thang phén loai nay dugc phat trién dé tao ra thir nghiém toan dién, déng déu
dbi v6i nhidu mit cua bénh 1y hoc, két hop cac yéu tb tlr cAc thir nghiém ching han nhu Thang
Cudc Séng Hang Ngay va Hoat Dong HD, thang mirc do tram trong cua chimg mua giat
Marsden va Quinn, thang Mic D§ Doc Lap va Tan Phé Co Thé, thang phan loai van dong
HD (HDMRS), thang kha nang thuc hién chic ning HD (HDFCS), va danh gia than kinh
dinh lugng (QNE). Céc thir nghiém hitu dyng khac dé xac dinh su cai thién cta céc trigu
- chtmg HD c¢6 thé bao gdm nhung khéng chi giéi han & Danh Gia Nhan Thirc Montreal, chup
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anh ndo (vi du, MRI), Thir Nghiém Phéan Loai Mic D Luu Loét, Thir Nghiém Tao Vét, Tra
Ctru Ban P4, Thir Nghiém Doc Tir Stroop, Nhiém Vy G& Nhe Tang Tée, va Thir Nghiém
Thé Thirc Chir S6 Ky Hiéu.

Theo mét 36 khia canh cua sang ché, cac phuong phéap va hop phan duoc st dung dé
didu tri cho ngudi mac HD. Nhu duge md ta & trén, HD dugc di truyén theo phuong thirc trdi
nhiém sic thé thuong va gay ra bdi sy mé rong doan 1ap CAG trong gen HT7T. HD khéi phat
& thiéu nién duoc di truyén nhiéu nhét tir phia b6 me. Kiéu hinh giéng bénh Huntington ciing
twong quan v&i cac locut di truyén khac, ching han nhu HDLI, PRNP, HDL2, HDL3, va
HDL4. Ngudi ta cho rﬁmg cac locut di truyén khéc c6 thé cai bién su biéu 16 cta céc triéu

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

Theo mdt sb khia canh, sang ché @ xuidt ARNI cai tién d& nhim dich mARN Htt &
dong vat cé vu méc bénh Huntington. Theo mot sb phuong 4n, ARNi c6 chira s¢i thir nhét ¢6
chira axit nucleic thtr nhét ¢6 chira trinh tu 5-UGGCCGUCCAUCUUGGACCCG-3' (SEQ
ID NO:1) va sgi tho hai c6 chira axit nucleic thir hai c6 chia trinh tu5'-
CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2). ARNi dugc mo ta ¢ day (vi du, 1a
mdt phin cta vét truyén rAAV) co thé thiy duoc sir dung, khéng ké nhitng cdi khdc, troﬁg

didu tri bénh Huntington.

Theo mot sb khia canh, sang ché dé xuat ARNi cai tién dé nhdm dich mARN Htt &
dong vatcé vu méic bénh Huntington. Theo mot s6 phuong 4n, ARNi c6 chira s¢i thit nhét c6
chira axit nucleic thit nhét ¢6 chira trinh ty 5~AGUCGGUGUGGUUGACAAGCA-3' (SEQ
ID NO:7)va s¢i tht hai c6 chira axit nucleic thir hai c¢6 chia trinh ty 5'-
UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8). ARNi dugc md ta trong ban md ta
nay (vi du nhw, 13 mot phan cta vat truyén rAAV) c6 thé dugc sit dung, khong ké nhitng cdi

khdc, trong viéc diéu tri bénh Huntington.

Theo mdt s6 phurong 4n ctia sing ché, ARNi duogc cai thién dé 1am gidm cAm gen ngoai
dich. Theo mdt s6 phuong an, ARNi c6 chira mot hodc nhiéu mé tip CpG. Theo mot 5O
phuong an, ARNi c6 chira m§t hoac nhidu mé tip CpG trong ving mam.

Theo mét s6 phuong 4n, soi thir nhét ¢6 chtra trinh ty axit nucleic ¢6 do twong dong

16n hon khoang gia tri bit ky trong s 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% hodc
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99% dbi v6i SEQ ID NO:1 nhung duy tri mé tip CpG. Theo mdt s6 phwong 4n, soi thir hai
¢6 chita trinh ty axit nucleic c6 do twong ddng 16n hon khoang gié tri bit ky trong s 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98% hodc 99% ddi vi SEQ ID NO:2 nhung duy tri md
tip CpG.

Theo mot s& phuong an, soi thir nhat ¢6 chia trinh ty axit nucleic ¢6 d6 twong dong
16n hon khoang gi4 tri bit ky trong sb 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% hoic
99% déi véi SEQ ID NO:7 nhung duy tri md tip CpG. Theo mét sé phuong 4n, s¢i tht hai
c6 chira trinh ty axit nucleic ¢6 do twong ddng 16n hon khoang gi4 tri bit ky trong s& 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98% hodc 99% d6i v6i SEQ ID NO:8 nhung duy tri md
tip CpG. |

Theo mot sd phuwong 4n, ARNi 1a ARN trc ché nho (siARN), microARN (miARN),
hoac ARN kep toc nhé (shARN). ARN e ché nho hoic can thiép (siARN) di biét trong linh
vuc 1a phan tt ARN sgi doi c6 chiéu dai khoang 19-25 (vi du, 19-23) ciip bazo ma tao ra
ARNi trong & bao. ARN kep téc nhé (shARN) di biét trong linh vuc 1a phan tr ARN bao
gdm khoang 19-25 (vi du, 19-23) ciip bazo ctia ARN soi dbi duogc lign két boi vong ngan (vi
du, ~4-11 nucleotit) ma tao ra ARNi trong té bao.

Theo mot sb phuong an, miARN bao gdm trinh tw din ma c6 khoang 90% tuong dong
véi SEQ ID NO: 1. Theo mot sb phuong 4n, miARN bao gdm trinh tu d&n ma c6 khoang gia
tri bat ky trong s6 90% tuong ddng, 91% tuong ddng, 92% tuong ddng, 93% tuong dong,
94% tuong ddng, 95% tuong ddng, 96% tuwong ddng, 97% tuong ddng, 98% tuong dong,
99% tuong ddng, hodc 100% twong dong véi SEQ ID NO:1.

Theo m6t s6 phuong 4n, miARN bao gbm trinh ty khong dAn ma c6 khoang 90% tuong
déng v6i SEQ ID NO:2. Theo mot s6 phuong 4n, miARN bao gdm trinh ty khéng din ma c6
khoang gia tri bét ky trong 6 90% twong dong, 91% tuong ddng, 92% twong dong, 93%
tuong ddng, 94% twong ddng, 95% tuong dong, 96% tuong ddng, 97% tuong ddng, 98%
twong ddng, 99% tuong déng, hodc 100% tuong dong véi SEQ ID NO:2.

Theo mot s6 phuong 4n, miARN bao gdm trinh tu din ma c6 khoang 90% tuong dong
v6i SEQ ID NO:7. Theo mdt s6 phuong 4n, miARN bao gbm trinh ty din ma c6 khoang gid
tri bt ky trong sb 90% tuong ddng, 91% twong dong, 92% tuong ddng, 93% tuong dong,
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94% twong dong, 95% tuong dong, 96% tuong ddng, 97% tuong dong, 98% twong ddng,
99% tuong dong, hodc 100% twong ddng véi SEQ ID NO:7.

Theo mot sb phuong an, miARN bao gdm trinh tir khong din ma c6 khoang 90% tuong
ddng v6i SEQ ID NO:8. Theo mét sb phuong 4n, miARN bao gom trinh tw khéng din ma c6
khoang gi tri bt ky trong s6 90% tuong ddng, 91% tuong dong, 92% tuong ddng, 93%
tuong ddng, 94% tuong dong, 95% tuong ddng, 96% tuong dong, 97% twong ddng, 98%
tuong ddng, 99% tuong ddng, hodc 100% tuong déng véi SEQ ID NO:8.

Theo mot sb phuong 4n, soi thir nhat va sgi thir hai duoc lién két voi nhau boi ARN
¢6 kha ning tao thanh cAu tric vong. Nhu da biét trong linh vue, ARN cAu tric vong (vi du,
than-vong hodc kep téc) dugc tao thanh khi phan ttr ARN bao gbm hai trinh tw ARN ma bét
cdp bazo v6i nhau dugce tach biét boi trinh tr ARN ma khong bt cap bazo v6i nhau. Vi du,
cAu tric vong c6 thé tao thanh trong phan tir ARN A-B-C néu cac trinh ty A va C b6 sung
hoiic bd sung mét phin sao cho ching bt cip bazo véi nhau, nhung cc bazo trong trinh tu

B khéng bit cip bazo véi nhau.

Theo mot s6 phuong an, ARN c6 kha ning tao thanh cAu tric vong c6 chia tir 4 dén
50 nucleotit. Theo cac phuong 4n nhét dinh, ARN c6 kha ning tao thanh cAu tric vong bao
gbm 13 nucleotit. Theo phuong 4n nhét dinh, ARN c6 kha ning tao thanh ciu tric vong c6
chtra trinh ty nucleotit GUUUUGGCCACUGACUGAC (SEQ ID NO:13). Theo mdt )

phuong an, hé gen vat truyén c6 chia trinh ty nucleotit ma tuong ddng it nhit 14 khoang gi4

tri bt ky trong s6 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%

dbi véi trinh ty SEQ ID NO:13.

Theo mét s khia canh, sang ché dé xuit phwong phép c6 chira viée ding cho dong
vat ¢6 vu (vi du nhu, dong vat co va méc HD) ARNi ¢6 chira sgi thir nhét c6 chira axit nucleic
tht nhét c6 chira trinh ty S-UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) va soi
thit hai c6 chira axit nucleic thir hai ¢é chtra trinh tu5'- CGGGUCCAAGAUGGACGGCCA-
3' (SEQ ID NO:2). Theo mot sb phuong 4n, hat virut tai t6 hgp c6 chira ARNi. Theo mét sb
phuong an, hat virut tai td hop 1a hat AAV boc vit truyén rAAV, hat adenovirut boc vat
truyén adenovirut ti t6 hop, hat lentivirut boc vat truyén lentivirut tai to hop hodc hat HSV
boc vt truyén HSV tai t6 hop trong do vt truyén rAAV, vt truyén adenovirut, vat truyén

lentivirut hoéc vat truyén HSV mi héa cho ARN.
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Theo mot sb khia canh, sang ché dé xuit phwong phép ¢6 .chl’ra viéc dung cho dong
vat ¢6 va (vi du nhu, dong vat c6 va mic HD) ARNi c¢6 chira axit nucleic thit nhit c6 chira
trinh tuy 5-AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7)va sgi thir hai c¢6 chira
axit nucleic thir hai c6 chira trinh ty 5'- UGCUUGUCAACCACACCGACU-3' (SEQ ID
NO:8). Theo mét sb phuong an, hat virut tai t hop cé chita ARNi. Theo mét sb phuwong an,
hat virut tai td hop 1a hat AAV boc vat truyén rAAYV, hat adenovirut boc vt truyén adenovirut
t4i t6 hop, hat lentivirut boc vat truyén lentivirut tai to hop hoac hat HSV boc vat truyén HSV
tai t6 hop trong dé vat truyén rAAV, vat truyén adenovirut, vat truyén lentivirut hodc vt

truyén HSV ma héa cho ARNi.

Theo mdt s& phuong an, phan phdi hat virut tai t6 hop 14 bang cach tiém hat virut vao
no. Theo mot s6 phuong 4n, phan phdi hat virut tai t6 hop 1a bing cach tiém hat virut vao
thé van. Viéc dung trong thé van phan phdi hat virut tai t6 hop vao ving nio, thé van (bao
gdm nhan dudi va hach), ma bj tac dong nhiéu béi HD. Ngoai ra, va khéng mudn bi rang
budc bdi ly thuyét, hiéu réng hat virut tai to hop (vi du, hat rAAV) dugc tiém vao thé van con
c¢6 thé dugc phan tan (vi du, qua van chuyén nguoc chidu) dén cac ving khic ciia nfio, bao
gdm khong giéi han ving chiéu (vi du, vé néo). Theo mot sd phuong an, hat virut tai to hop
dugc phan phdi bing cach phan phdi ting cudng dbi luu (vi dy, phan phdi ting cuong dbi luu

vao thé van).

Theo mot s khia canh, sang ché d& xuét phuong phap diéu tri bénh Huntington & dong
vat ¢6 via bao gém viéc dung cho dong vat c6 vu dugce phém theo sang ché. Theo mét sb khia
canh, sdng ché dé xuat phuong phép dé tc ché su tich tu cia htt trong té bao cia dong vat c6
vi méc bénh Huntington bao gdm viéc dung cho dong vat c6 vii duge pham theo sang ché.
Theo mot s khia canh, séng ché dé xuét phuong phap dé uc ché biéu hién cua htt & dong vat
¢6 vii méc bénh Huntington bao gdm viéc dung cho dong vat c6 via duge phim theo sang ché.
Theo mdt s& phuong 4n, htt 14 htt dot bién (vi du, htt bao gdm nhiéu hon 35, nhiéu hon 36,
nhiéu hon 37, nhiéu hon 38, nhiéu hon 39, nhiéu hon 40, nhiéu hon 41, hogc nhiéu hon 42
phén 1ap CAG). Theo mot 30 phuong én, biéu hién va/hoic tich tu cua htt kiéu dai cling bi uc
ché. Nhu duoc moé ta & day, va khong mudn bi rang budc béi ly thuyét, hicu rang su e ché
clia su biéu hién va/hoic tich tu ctia htt dot bién & dong vat co va méc HD 1a ¢6 loi 16n, nhung

su trc ché biéu hién va/hodc tich tu cua htt kiéu dai trong cung ddng vat ¢ vi 1a tac dung phu

-40-

40/106



45240

(vi du, cia ARNI theo sang ché) c6 thé chiu tdt (v/ du, tao ra mot vai hodc khong c6 tac dung

phu khéng mong mudn).

Theo mot s6 phuong an, t& bao ¢6 chira vét truyén (vi du, vét truyén c6 chira ciu trac
biéu hién ma hoa cho ARNi theo sang ché). Theo mot s6 phuong an, vét truyén 14 vt truyén
rAAV. Theo mét sb phuong 4n, vét truyén 1a vat truyén adenovirut tai to hop, vat truyén
lentivirut tai tb hop hodc vat truyén virut herpes simplex (HSV) téi t6 hop. Theo mot sd

phuong an, t& bao 14 té bao ctia hé than kinh trung wong (CNS).

Theo mét s6 phuong 4n, viéc cho ding lugng ¢6 hiéu qué cia hat virut tai tb hgp bao
gOm vat truyén ma hoa cho ARNi theo sang ché chuyén dbi cac noron (vi dy, noron van, nhu
noron gai) & hodc gan vi tri cho dung. Theo mét s6 phuong 4n, 16n hon khoang gié tri bat ky
trong s6 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 10%, 75%
hodc 100% cia cac noron dugc tai 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 khodng 25%
dén khoéng 75%, tir khoang 25% dén khoang 50%, hoic khoang 30% dén khoang 50% cta
noron dugc chuyén nap. Phuong phap dé x4c dinh cac noron duge chuyén nap boi hat virut
tai t& hop biéu hién miARN 14 da biét trong linh vyc; vi dy, héa m6 mién dich, dd ARN (v
du, qPCR, k§ thuat tham tach Northern, phuong phép giai trinh tw ARN (ARN-seq), phuong
phap lai tai chd, va tuong tu) hodc viée st dung chit d4nh ddu dong biéu hién nhu protein

huynh quang mau xanh 14 cay cai tién c6 thé duogce str dung dé phat hién su biéu hién.

Theo mét sb phuong 4n cua sang ché, phuong phap bao gém viéc ding vao nio cla
dong vat ¢6 vi lugng c¢6 hiéu qua cua hat virut tai t6 hop bao gdm vit truyén ma héa cho
ARN!I theo séng ché dé diéu tri dong vat cé vu, vi du, nguoi, méc HD. Theo mét ) phuong
4n, duge phdm duoc tiém vao mot hodc nhiéu vi tri trong ndo dé cho phép biéu hién ARNi
theo sang ché trong it nhat 14 cac noron. Theo mot s& phuong 4n, duoc pham dugc tiém vao
vi tri bét ky trong sb mot, hai, ba, bdn, nam, sau, béy, tam, chin, mudi hoac nhiéu hon mudi
vi tri trong ndo. Theo mot ) phuong an, dugc phém duoc tiém vao thé van. Theo mot sb
phuong 4n, duge pham dugc tiém vao thé van lung. Theo mét s6 phuong 4n, dugc phdm dugc
tiém vao hach. Theo mot sd phuong éan, dugc phém duoc tiém vao nhan dudi. Theo mot sb

phuong 4n, dugc pham dugc tiém vao hach va vao nhan dudi.
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Theo mdt sé phwong 4n, hat virut tai td hgp dugce cho ding vao mét ban ciu nio. Theo

mot s6 phuong an, hat virut tai t6 hop duge sir dung cho ca hai ban cAu ctia nio.

Theo mdt sb phuong 4n hat virut tai td hop dugce cho dung vao nhiéu hon mdt vi tri
ddng thoi hodc lién tuc. Theo mot sb phuong 4n, nhiéu miii tiém ctia hat virut tai t6 hop cach
nhau khong 1au hon mét gio, hai gio, ba gio, bdn gi0, ndm gio, sdu gio, chin gid, mudi hai
gi0o hodc 24 gio.

Theo mét sb phuong 4n, sing ché d& xuit phuong phép didu tri ngudi mic HD bang
cach cho dung lugng cé hiéu qua cua dugce pham bao gdm vit truyén virut tai t hop mi hoéa
cho ARNI theo séng ché dé chan hoat tinh cua HTT dot bién. Theo mot sb phwong an, duge

pham c6 chira mot hoac nhiéu ta dugce dugc dung.

Theo mdt s& phuong an, phuong phap bao gbm viéc cho dung lugng c6 hiéu qua cta
duoc phim bao gdm vat truyén virut tai td hgp ma hoa cho ARNi theo sang ché dé chan hoat
tinh cua HTT d6t bién. Theo mot sb phuong an, do chudn virut cta hat virut (vi du nhuw, hat
rAAV) bing it nhét 1a khoang gia tri bt ky trong s6 5 x 10'2,6 x 10'2,7 x 10'2, 8 x 10'2, 9 x
10'2, 10 x 102, 11 x 102, 15 x 10'2, 20 x 10'2, 25 x 10'2, 30 x 10'2, hogc 50 x 10'? ban sao
hé gen/ml. Theo mot s6 phuong 4n, do chuén virut cua hat virut (vi du nhu, hat rAAV) 1a
khoang gia tri bt ky trong s6 5 x 102 dén 6 x 10'2, 6 x 10'2dén 7 x 102, 7 x 10'2 dén 8 x
1012, 8 x 1012 dén 9 x 10'2,9 x 1012 dén 10 x 10'2, 10 x 10'2dén 11 x 10'2, 11 x 102 ¢én 15
x 10'2, 15 x 10'2 dén 20 x 10'2, 20 x 10'2 dén 25 x 10'2, 25 x 10'2 dén 30 x 102, 30 x 102
dén 50 x 10'2, hoic 50 x 10'2 dén 100 x 10'2ban sao hé gen/ml. Theo mdt sé phuong én, do
chuén virut cta hat virut (vi du nhu, hat rAAV) la khoang gia tri bét ky trong s6 5 x 10'2 dén
10 x 10'2, 10 x 10'2 dén 25 x 10'2, hosc 25 x 10'2 d&n 50 x 10'%ban sao hé gen/ml. Theo mot
s6 phuong an, d6 chudn virut cua hat virut (vi du nhu, hat rAAV) bang it nhit 14 khoang gia
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 107, 15 x 10, 20
x 10,25 x 10°, 30 x 10°, hodc 50 x 10° don vi tai nap /ml. Theo mét sb phuong &n, do chuin
virut ctia hat virut (vi du nhu, hat tAAV) 1a khoang gia tri bt ky trong s6 5 x 10° @én 6 x 10°,
6% 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°
dn 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 10°, 30 x 10° dén 50 x 10° hoac 50 x 10° dén 100 x 10° don vi tai nap /ml. Theo

mat s6 phuong 4n, do chuén virut ctia hat virut (vi du nhur, hat rAAV) 1a khoang gié tri bt ky
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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°
dén 50 x 10° don vi tai nap /ml. Theo mot ) phuong an, do chun virut cta hat virut (vi du
nhir, hat rtAAV) it nhét 13 bét ky trong s6 khoang 5 x 10'°, 6 x 10'°, 7 x 10'°, 8 x 10', 9 x
101,10 x 1010, 11 x 10'°, 15 x 10'°, 20 x 10'°, 25 x 100,30 x 10', 40 x 10'°, hozc 50 x 10°
don vi lay nhiém/ml. Theo mot sb phuong an, do chuén virut cta hat virut (vi du nhu, hat
rAAV) it nhét 1 bét ky trong s6 khoang 5 x 10'° dén 6 x 10'°, 6 x 10'* dén 7 x 100, 7 x 10"
dén 8 x 10'°, 8 x 101 dén 9 x 10'°, 9 x 10'° dén 10 x 10", 10 x 10'° dn 11 x 10', 11 x 10'°
dén 15 x 100, 15 x 10'° @&n 20 x 10, 20 x 10'° dn 25 x 10'%, 25 x 10'° @én 30 x 10'°, 30
x 1010 d@én 40 x 1010, 40 x 10'° dén 50 x 10'°, hodc 50 x 10'° d&n 100 x 10'° don vi lay
nhim/ml. Theo mdt s6 phuong an, do chuin virut cta hat virut (vi du nhi, hat rtAAV) it nhét
1a bit ky trong sb khoang 5 x 1019 dén 10 x 10'°, 10 x 10'° dén 15 x 10", 15 x 10'* dén 25 x
10'°, hodc 25 x 10'° dén 50 x 10'° don vi lay nhiém/ml.

Theo mot sb phuong 4n, liéu lwong cta hat virut duge sir dung cho cé thé it nhat 1a
khoang gia tri bit ky trong sb tir 1 x 108 dén khoang 1 x 10" ban sao hé gen/kg khdi luong
co th8. Theo mot s6 phuong an, liéu lwong ctia hat virut duge dung cho ca thé 1a khoang gia

tri bit ky trong s tr 1 x 108 @én khoang 1 x 10" ban sao h¢ gen/kg ctia khdi lugng co thé.

Theo mot sb phuong an, téng ham lugng cua hat virut duge stir dung cho ca thé it nhAt
1a khoang gi4 tri bat ky trong s6 1 x 10° dén khoang 1 x 10' ban sao hé gen. Theo mot s6
phuong 4n, téng lrong ctia hat virut duge sir dung cho ca thé 1a khoang gié tri bat ky trong

36 1 x 10° dén khoang 1 x 10' ban sao hé gen.

Theo mdt sd phuong an cla séng ché, thé tich ciia dugce phdm duge tiém vao thé van
1a 16n hon khoang gi4 tri bt ky trong s6 1 pl, 2 pl, 3 pl, 4 pl, 5 pl, 6 pl, 7 pl, 8 pl, 9 pl, 10
ul, 15 pl, 20 pl, 25 pl, 50 pl, 75 ul, 100 pl, 200 pl, 300 pl, 400 pl, 500 pl, 600 pl, 700 pl,
800 pl, 900 pl, hogic 1 ml, hodc lugng bat ky gitta ching.

Theo mét s6 phuong 4n, thé tich tht nhét cia duoc phim dugce tiém vao ving thir nhat
ctia ndo, va thé tich thir hai cua duogc phém dugc tiém vao vung thir hai cia ndo. Vi dy, theo
mot sb phuong an, thé tich tht nhat ctia dugc phém duoc tiém vao nhan dudi, va thé tich tha
hai ctia dugc phém duogc tiém vao hach. Theo mot sd phuong én, thé tich 1X cta dugc phém
duoc tiém vao nhan dudi, va thé tich 1,5X, 2X, 2,5X, 3X, 3,5X, ho#ic 4X cua dugc phém duoc
tiém vao hach, trong d6 X 14 thé tich ma 1én hon khoéng gid tri bit ky trong s& 1 pl, 2 pl, 3
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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 pl, 900 pl, hodc 1 ml, hoic hrong bt ky giita ching.

Hop phan theo séang ché (vi du, hat virut tai t hop bao gdm vit truyén ma héa cho
ARNI theo sang ché) c6 thé dugce st dung mot minh hodc két hop v&i mot hodc nhiéu tac
nhan tri bénh b sung dé didu tri HD. Khoang thoi gian giita cac 1an sir dung lién tiép co thé

it nht 1a (hodc, theo cach khéc, it hon) vai phit, vai gio, hodc vai ngay.
V. Chu triic va vit truyén biéu hién ARNi

Sang ché dé xut cAu tric biéu hién, vat truyén va hat virut dé biéu hién ARNi duoc
mo ta & day.

Theo mét s6 phuong 4an, axit nucleic ma héa cho ARNi theo séng ché bao gém khung
miARN khéc loai. Theo mdt s6 phuong 4n, viéc st dung khung miARN khéc loai la dé diéu
bién su biéu hién cia miARN; vi du, dé lam tdng su biéu hién ctia miARN hodc dé lam giam
sy ‘biéu hién ctia miARN. Bt ky khung miARN da biét trong linh vuc cé thé dugc str dung.
Theo mét s6 phuong 4n, gia d& miARN thu dugce tir gia d& miR-155 (tham khéo, vi du, Lagos-
Quintana, M. et al. (2002) Curr. Biol. 12:735-9 va bd kit vat truyén biéu hién miR ARNi
Invitrogen™ BLOCK-iTTM.Pol II tir Life Technologies, Thermo Fisher Scientific; Waltham,
MA). Theo mdt s& phuong 4n, axit nucleic ma héa cho ARNi theo sdng ché bao gdm gia d&

miARN. Theo mét s§ phwong 4n, khung miARN dugc dé xuét bsi SEQ ID NO:14.

Theo mdt s& phuong an, ARNi nhim dich vao ARN m4 héa cho polypeptit lién quan
dén bénh Huntington (vi du nhw, HTT dot bién). Khéng mong mudn bi rang budc bsi 1y
thuyét, nguoi ta cho réng ARNI ¢6 thé duoc sir dung dé lam giam hodc tri€t ti€u su biéu hién
va/hodc hoat tinh cta polypeptit ma sy mang lai chitrc ndng cta né c6 lién quan dén bénh

Huntington (vi du nhw, HT'T d6t bién).

Theo mét s6 phuong 4n, gen chuyén (vi du., ARNi theo sang ché) lién két co diéu
khién v6i ving khoi dong. Ving khoi dong v du bao gbm, nhung khéng gi4i han &, ving
khoi dong rit som cta virut cu bao (CMV), LTR RSV, LTR MoMLYV, ving khéi dong
phosphoglyxerat kinaza- 1 (PGK), ving khdéi dong virut khi 40 (SV40) va vung khéi dong
CK6, vung khoi dong transthyretin (TTR), ving khéi dong TK, vung khoi dong dap tng
tetraxyclin (TRE), ving khdi dong HBV, ving khoi dong hAAT, viung khéi dong LSP, vang
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khoi dong dic hiéu gan kham (LSP), vung khéi dong E2F, ving khoi dong telomeraza
(hTERT); vung ting cudng cua virut cy bao/vung khéi dong beta-actin & ga/p-globin ¢ tho
(ving khéi dong CAG; Niwa et al., Gene, 1991, 108(2):193-9) va vang khéi dong yéu t6 kéo
dai 1-alpha (vung khéi dong EFl-alpha) (Kim et al., Gene, 1990, 91(2):217-23 va Guo et al.,
Gene Ther., 1996, 3(9):802-10). Theo cac phuong an nhét dinh, ving khoi dong bao gdm
ving khéi dong B-glucuronidaza ctia ngudi hodc ving ting cudng virut cu bao dugc lién két
v6i ving khéi dong B-actin cia ga (CBA). Ving khéi dong c6 thé 1a ving khoi dong co dinh,
cam tng hoic kim ham. Theo mét s§ phuong 4n, sang ché d& xuét vat truyén tai td hop c6
chira axit nucleic ma hoa cho gen chuyén khéc loai theo sang chéduoc lién két c6 didu khién
v6i ving khéi dong CBA. Céc vung khaoi dong vi du va md ta co thé tim thiy, vi du, trong
U.S. PG Pub. 20140335054. Theo mét sé phuong an, ving khéi dong 1a ving khéi dong
CBA, vung khéi dong CBA t6i thiéu, ving khdi dong CMV hoic ving khéi déng GUSB.

Vi du vé& vung khoi dong cdu truc bao gdm, nhung khong gisi han &, ving khoi dong
LTR virut sarcom Rous retrovirut (RSV) (tuy y v6i vung ting cuong RSV), vung khéi dong
virut cu bao (CMV) (tuy y véi ving ting cuong CMV) [xem, vi du nhu, Boshart et al, Cell,
41:521-530 (1985)], vung khaoi dong SV40, vung khoi dong dihydrofolat reductaza, ving
khé6i dong 13-actin, vung khoi dong phosphoglyxerol kinaza (PGK), va ving khéi dong EFla

[Invitrogen].

Vung khéi dong cdm Ung cho phép diéu hoa sy biéu hién gen va c6 thé dugc diéu hoa
bing cac hop chat dugc cung cAp tir bén ngoai, cic yéu t6 moi trudong chang han nhu nhiét
do6, hodc su c6 mét cua tinh trang vét ly cu thé, vi du, pha cip tinh, tinh trang biét héa cu thé
ctia té bao, hodc chid té bao dang sao chép. Ving khai dong cam tng va hé théng cam tmg
¢6 sdn tir nhidu ngudn thuong mai, bao gbém, nhung khong chi gi6i han &, Invitrogen,
Clontech va Ariad. Nhiéu hé théng khéac d3 duoc md ta va c6 thé dé dang chon dugc boi
ngudi ¢6 hidu biét trung binh trong linh vye. Vi du vé& ving khéi dong cam tng duge diéu
hoa bang ving khéi dong dugce cung cAp tir bén ngoai bao gdm ving khéi dong metallothionin
ctru cam ung kém (MT), vung khéi dong virut khdi u tuyén vii chudt nhit cam vmg
dexamethason (Dex) (MMTV), hé théng viung khai dong T7 polymeraza (WO 98/10088);
vung khoi dong con trung ecdyson (No et al; Proc. Natl. Acad. Sci. USA, 93:3346-3351
(1996)), hé théng kim ham tetraxyclin (Gossen et al, Proc. Natl. Acad. Sci. USA, 89:5547-
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5551 (1992)), hé théng cam tmg tetraxyclin (Gossen ef al, Science, 268:1766-1769 (1995),
cling xem Harvey et al, Curr. Opin. Chem. Biol., 2:512-518 (1998)), h¢ théng cam {mg
RU486 (Wang et al, Nat. Biotech., 15:239-243 (1997) va Wang et al, Gene Ther., 4:432-441
(1997)) va hé thdng cim vmg rapamyxin (Magari et al, J. Clin. Invest., 100:2865-2872
(1997)). Céac loai khac nita cua vung khdi dong cdm ing ma co thé hitu dung trong trudong
hop nay 1a cac vung khoi dong cam img ma duge diéu hoa bai tinh trang sinh 1y cu thé, vi du,

nhiét d¢, pha cAp tinh, tinh trang biét hoa cu thé ctia té bao, hogc chid t€ bao dang sao chép.

Theo phuong an khac, ving khoi dong tu nhién, hodc méanh cua chung, d6i voi gen
chuyén s& duoc sir dung. Vung khéi dong tu nhién ¢ thé duoc wu tién khi mong muébn ring
biéu hién cua gen chuyén cin bat chude biéu hién ty nhién. Vung khdi dong tu nhién c6 thé
duoc st dung khi sy biéu hién cua gen chuyén phai duoc diéu hoa tam thoi hoic theo sy phat
trién, hodc theo phuong thirc dic hiéu md, hodc dap ing vai kich thich phién ma cu thé. Theo
phuong an khac, cac yéu td kiém soét sy biéu hién ty nhién khac, ching han nhu yéu t6 ting
cudng, vi tri polyadenyl héa hodc cac trinh ty lién img Kozak ¢6 thé con duoc sir dung dé bt

chudce su biéu hién tu nhién.

Theo céc phuong an nhét dinh, céc trinh tu diéu chinh truyén kha ning biéu hién gen
dac hiéu mé. Trong mot sb trudng hop, cac trinh tu diéu chinh dic hiéu mo lién két cac yéu
t6 phién ma dic hiéu md ma gy ra sy phién ma theo phuong thire déc hiéu mé. Cac trinh tur
diéu hoa dic hiéu mo nay (vi du, ving khoi dong, ving ting cudng, v.v.) da duge biét rd trong
linh vuc. Cac trinh tu diéu hoa dic hidu md vi du bao gém, nhung khong chi gi6i han ¢ cac
ving khéi dong ddc hiéu m6 sau day: vung khoi dong noron chang han nhu enolaza dic hiéu
noron (NSE) (Andersen et al., Cell. Mol. Neurobiol., 13:503-15 (1993)), vang khéi dong gen
chudi nhe neurofilament (Piccioli ef al., Proc. Natl. Acad. Sci. USA, 88:5611-5 (1991)), va
ving khoi dong gen vef dic hiéu noron (Piccioli et al., Neuron, 15:373-84 (1995)). Theo mot
sb phuong an, ving khoi dong dic hiéu mé 1a ving khoi dong cua gen duge chon tir: nhan
noron (NeuN), protein axit to than kinh dém (GFAP), polip tuyén (APC), va phan tir chuyén
tiép lién két canxi da ion héa 1 (Iba-1). Cac ving khoi dong dic hiéu md thich hop khic s&
13 rang d6i voi ngudi ¢6 hiéu biét trung binh trong Iinh vyc. Theo mot s6 phuong 4n, ving

khdi dong la ving khoi dong Beta-actin ga (CBA).
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Theo mét sb phwong 4n, ving khéi dong biéu hién axit nucleic khac loai trong t& bao
ctia CNS. Nhu vay, theo mot sd phuong an, polypeptit tri liéu hodc axit nucleic tri liéu theo
sang ché co thé duoc st dung dé didu tri rdi loan cia CNS. Theo mét s6 phuong 4n, ving
khéi dong lam biéu hién axit nucleic khéc loai trong té bao ndo. Té bao ndo c6 thé dung dé
chi t& bao ndo bét ky da biét trong linh vuc, bao gdm nhung khong chi gidi han & noron
(ching han nhu noron cam gidc, noron vin dong, noron gai trung gian, noron tiét dopamin,
noron c6 gai trung binh, noron tiét cholin, noron tiét GABA, noron thap, v.v.), noron dém
(chalmg han nhu tiéu than kinh dém, than kinh dém, t& bao hinh sao, noron dém it gai, t€ bao
mang ndo thét, noron dém hudng tam, v.v.), té bao nhu md ndo, té bao tiéu than kinh dém, té
bao mang ndo that, va/hoic t& bao Purkinje. Theo mdt s6 phuong 4n, ving khéi dong biéu
hién axit nucleic khac loai trong noron va/hoac noron dém. Theo mot s6 phuong an, noron la
noron gai moi trudng cia nhan dudi, noron gai méi trudng cua hach, noron cta lép v6 ndo

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

Cac vung khoi dong khac nhau ma biéu hién ban méi (vi du, gen chuyén khac loai)
trong té bao CNS, té bao ndo, noron, va noron dém la da biét trong linh vuc va dugc mo ta &
day. Vung khoi dong nay cé thé bao gdm cac trinh tu di ching thuong lién quan dén gen
duoc chon hodc céc trinh tu dbi chimg khac loai. Thong thuong, céc trinh ty d6i chung khac
loai hitu dung bao gdm céc trinh tu c6 ngudn gbc tlr cac trinh ty ma héa gen cia dong vt c6
v hodc gen cuta virut. Cac vi du bao gdm, nhung khong gi¢i han &, viung khéi dong sém
SV40, vung khoi dong LTR virut khdi u tuyén va chudt nhét, ving khoi dong mudn chinh
adenovirut (Ad MLP), ving khéi dong virut herpes simplex (HSV), ving khéi dong virut cu
bao (CMV) chang han nhu ving khéi dong rat som CMV (CMVIE), vung khéi dong virut
sarcom Rous (RSV), ung khéi dong téng hop, ving khoi dong lai, va dang tuong tu. Ngoai
ra, trinh tw ¢6 ngudn goc tir gen khong phéi virut, nhu gen metallothionein ¢ chudt, cling c6
thé duoc st dyng. Trinh tu ctia ving khoi dong nay thuong ban trén thi truong béi, vi du,
Stratagene (San Diego, CA). Ving khoi dong ddc higu CNS va vung khéi dong cam tng ¢6
thé duoc str dung. Céc vi du cia ving khoi dong dédc higu CNS bao gbm khong gi6i han cac
ving khéi dong phan 14p tir gen dic hi€éu CNS nhu protein bazo myelin (MBP), protein axit

soi to than kinh dém (GFAP), va enolaza ddc hiéu noron (NSE). Céc vi du clia ving khoi
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dong cam tUng bao gom cic yéu t6 diap ung ADN va déi v6i ecdyson, tetraxyclin,

metallothionein, va hypoxia, khong ké nhitng cdi khdc.

Sang ché bao gém viéc str dung by gen virut tai td hop dé dua mot hodc nhiéu trinh tu
axit nucleic ma héa ddi véi ARNI nhu duge mo ta & day hodc déng géi vao hat virut AAV.
Heé gen virut tai td hop c6 thé bao gdm thanh phan bit ky dé thiét 1ap su bicu hién ctia ARNi,
vi du nhu, tAt ca hodc phin chirc ning ctia viing khéi dong, intron (vi du nhuw, intron kham)),
axit nucleic khéc loai, ITR, thanh phan lién két ribosom, viing két thic, ving ting cudng, chi
thi chon loc, intron, tin hiéu polyA, va/hodc diém mo dAu sao chép. Theo mdt s& phwong 4n,
vat truyén rAAV c6 chira mot hodc nhidu thanh phén trong s6 ving tang cudng, intron (vi du
nhu, cip phin cho chd néi/phan nhan chd nbdi), vi tri gin co chét, hodc tin hidu polyadenyl
héa. Nhiéu intron dé sir dung trong sang ché da dugc biét dén ddi v6i nguoi c6 hiéu biét trung
binh trong linh vuc, va bao g@)m intron MVM, intron bi cit cut FIX 1, SD B-globin/SA chudi
ning globin mién dich, SD adenovirut/SA globin mién dich, SD/SA mudn SV40 (19S/168),
va SD adenovirut/SA IgG lai. (Wu et al. 2008, Kurachi ez al., 1995, Choi et al. 2014), Wong
et al. 1985, Yew et al. 1997, Huang and Gorman (1990).

Theo mdt s& phuong 4n, viéc cho dung lugng c6 hiéu qua ciia cac hat rAAV bao gdm
vat truyén ma hoa cho ARNi chuyén nap cac té bao (vi du, té bao CNS, t& bao ndo, noron,
va/hodc noron dém) & hodc gﬁn vi tri cho dung (vi dy, thé van va/hoic vo nio) hoic xa hon
vi tri cho dung. Theo mot s6 phuong 4n, 16n hon khoéng gia tri bat ky trong sb 5%, 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% hodc 100% cua
céc noron dugc tai 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 khoang 25% dén khoang 75%, tir
khoang 25% dén khoang 50%, hodc khoang 30% dén khoang 50% ctia noron dugc chuyén
nap. Phuong phap d& x4c dinh cac noron duoc chuyén nap bdi hat virut tai t6 hop biéu hién
miARN la da biét trong linh vuc; vi du, h6a md mién dich, do ARN (vi du, gPCR, k§ thuét
tham tach Northern, phuong phap giai trinh tw ARN (ARN-seq), phuong phdp lai tai chd, va
twong tw) hodc viée str dung chat danh dAu ddng biéu hién nhu protein huynh quang mau xanh

14 cay cai tién c6 thé dugc st dung dé phat hién su bi€u hién.

Theo mot s6 khia canh, sang ché dé xuét hat virut bao gdm bd gen tu bd sung tdi t6

hop (vi du, vat truyén rAAV tu bd sung). Hat virut AAV v6i b gen vt truyén tu bd sung va
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phwong phép st dung bd gen AAV tu bo sung duge mo ta trong Bang sang ché My sb
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., et al., (2003) Gene Ther 10:2105-2111, mdi trong $6 chung dugc két hop vao
day bang cach vién din toan bd. rAAV bao gbm b gen tu b6 sung s& nhanh chéng tao thanh
phan tir ADN soi d6i béi trinh ty bd sung mot phan (vf dy, bd sung cho soi ma héa va khong
m4 hoa cia axit nucleic khéc loai). Theo cic phuong 4n nhét dinh, vt truyén c6 chira trinh
tu axit nucleic thi nhdt ma hoa cho axit nucleic khéc loai va trinh tir axit nucleic thit hai ma
héa cho trinh tu bd sung cua axit nucleic, tai d6 trinh tu axit nucleic thir nhét c6 thé tao thanh
céac cdp bazo trong cing mot sgi vai trinh ty axit nucleic thit hai doc theo gan hét hoic toan
bd chiéu dai cta no.

Theo mot s phwong an, trinh tyr axit nucleic khac loai thir nhét ma hoa cho ARNi va
trinh tu axit nucleic khac loai thir hai ma héa cho phin bd sung ctia ARNi duoc lién két boi
ITR dot bién (vi du, ITR bén phai). Theo mot ) phuong an, ITR cé chira trinh ty polynucleotit
5'-
CCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCG
CCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGA
GAGGGA-3 (SEQ ID NO:15). ITR d6t bién c6 chira sy 1am khuyét ctia ving D ¢6 chira trinh
tu phén giai ¢ dau tan cing. Két qua 13, trong qua trinh sao chép hé gen virut AAV, protein
rep s& khong phan cit hé gen virut & ITR dot bién va nhur vay, hé gen virut téi t6 hgp c6 chira
trinh tu sau theo thi tu 5' dén 3' s& dugc dong gbi trong capsit virut: ITR AAV, trinh tu
polynucleotit khac loai thir nhét bao gdm trinh ty diéu hoa, ITR AAV dot bién, polynucleoﬁt
khac loai tht hai theo chiéu nguoc lai véi polynucleotit khéc loai thir nhét va ITR AAV tht
ba.

VI Hat virut va phwong phip sin xuét hat virut

Sang ché @& xuét, khong ké nhitng cdi khdc, hat virut tai t6 hop bao gdm axit nucleic
ma hoa cho ARNi theo séng ché, ciing nhu phurong phap st dung chting dé diéu tri bénh hoic

roi loan & dong vat ¢6 vu; vi du, bénh Huntington.

Hat virut
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Sang ché dé xuit hat virut bao gém ARNi nhu dugc boc 19 & diy. Theo mdt ) phuong
an, sang ché dé xuat hat virut & phan phdi ARNi theo sang ché nhu dugc boc 16 trong ban
md ta nay. Vi du, sang ché d& xuit phuong phap sir dung hat virut tai t& hop dé phan phdi
ARNI dé diéu tri bénh hodc rdi loan & dong vat c6 vu; vi du, cac hat rAAV bao gém ARNIi
dé diu tri HD. Theo mdt s6 phuong 4n, hat virut tai t5 hop 1a hat AAV tai td hop. Theo mot
s6 phuong 4n, hat virut 13 hat AAV tai t6 hop bao gdm axit nucleic bao gdm trinh tr ARNi
theo sang ché duge kep bdi mot hodce hai ITR. Axit nucleic duge bao trong capsit trong hat
AAV. Hat AAV ciing c6 chira protein capsit. Theo mot s phuong 4n, axit nucleic bao gém
(céc) trinh tu ma héa c¢6 lgi (vi du, axit nucleic cia ARNI theo sdng ché) cac thanh phan dugc
lién két c6 diu khién theo huéng phién ma, cac trinh tu ddi chimg bao gom trinh ty khéi du
phién ma va két thuc phién ma, nho d6 tao thanh cat xét biéu hién. Cat xét biéu hién duoc
kep trén dau 5' va 3' boi it nhdt mét trinh ty ITR AAV chitc nang. "Trinh ty ITR AAV chiic
ning" c6 nghia 1a trinh ty ITR thyc hién chirc ndng da dinh dé giai phong, sao chép va déng
g61 hat virut AAV. Xem Davidson et al., PNAS, 2000, 97(7)3428-32; Passini et al., J. Virol.,
2003, 77(12):7034-40; va Pechan et al., Gene Ther., 2009, 16:10-16, tAt ca cac tai lidu nay
déu duoc dua vao ban mb ta nay bé“mg cach vién dan. Dé thuc hién mot s6 khia canh ctia sang
ché, vét truyén tai t6 hop c6 chira it nhét toan bo cac trinh ty clia AAV can thiét dé bao trong
capsit va céc cdu trac vat Iy dé 1ay nhiém béi rAAV. ITR AAV dé st dung trong vt truyén
theo sang ché khong cAn phai ¢6 trinh tu nucleotit kiéu dai (v du nhir, nhu duge mo ta trong
Kotin, Hum. Gene Ther., 1994, 5:793-801), va c6 thé duoc lam thay ddi bang su cai xen, su
lam khuyét hodc su thé ctia nucleotit hoic ITR AAV c6 thé co nguén géc tir kiéu huyét thanh
bét ky trong s6 mot vai kiéu huyét thanh AAV. Hién nay hon 40 kiéu huyét thanh ctia AAV
da duoc biét, va cac kiéu huyét thanh mai va bién thé cta cac kiéu huyét thanh hién c6 tiép
tuc duoc xac dinh Xem Gao et al., PNAS, 2002, 99(18): 11854-6; Gao et al., PNAS, 2003,
100(10):6081-6; va Bossis et al., J. Virol., 2003, 77(12):6799-810. Viéc sir dung kiéu huyét
thanh AAV bét ky duoc coi nhur 1a nam trong pham vi cta sang ché. Theo mét s6 phuong an,
vét truyén rAAV 1a vat truyén c6 ngudn gdc tir kiéu huyét thanh AAV, bao gbm khong gidi
han, ITR AAV 1a AAV1, AAV2, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVS, AAVrhS,
AAVTh8R, AAV9, AAV10, AAVrh10, AAV11, AAV12, AAV2R471A, AAV DJ, ITR kiéu
huyét thanh capsit AAV cta dé, AAV cua bo, hodc AAV cua chudt hodc twong tu. Theo mot
sb phuong 4n, axit nucleic trong AAV bao gém ITR ciia AAV1, AAV2, AAV3, AAVA4,
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AAV5, AAV6, AAVT, AAVS, AAVrh8, AAVrh8R, AAV9, AAV10, AAVrhl0, AAV11,
AAV12, AAV2R471A, AAV DIJ, ITR kiéu huyét thanh capsit AAV cia d&, AAV cua bo,
hodc AAV cuta chudt hodc tuwong tu. Theo mot 36 phuong an, axit nucleic trong AAV con ma
hoéa cho ARNiI nhu dugc m6 ta & day. Vi du nhu, axit nucleic trong AAV cé thé ¢6 chira it
nhét 12 mot ITR cua kiéu huyét thanh AAV bét ky dugc du tinh trong ban mo ta ndy va co
thé con ma héa cho ARNi ¢6 chira mot soi ma c6 chira ving dan va sgi khdc ma c6 chira ving
khéng din. Theo mdt phuong 4n, axit nucleic trong AAV ¢6 thé c¢6 chira it nhat 1a mot ITR
cta kidu huyét thanh AAV bt ky va c6 thé con ma héa cho ARNi c6 chira soi thit nhat c6
chira axit nucleic thit nhit cé chira trinh ty 5'-UGGCCGUCCAUCUUGGACCCG-3' (SEQ
ID NO:1) va soi tht hai c6 chia axit nucleic tht hai cé chta trinh tu 5'-
CGGGUCCAAGAUGGACGGCCA-3'(SEQ ID NO:2). Theo mot s6 phuong 4n, axit nucleic
trong AAV c6 chira tir 5' dén 3' 14 axit nucleic ma héa cho céc thanh phan sau dy: ITR (vi
du nhu, ITR AAV?2), ving khi dong, axit nucleic ma héa cho ARNi nhu duge bdc 16 trong
ban mo ta ndy, tin hiéu polyadenyl héa, va ITR AAV (vi du nhu, ITR AAV2). Theo mot 5O
phuong 4an, axit nucleic trong AAV ¢6 chira tur 5' dén 3' 1a axit nucleic ma héa cho cac thanh
phﬁn sau day: ITR (vi du nh, ITR AAV2), ving khoi dong, axit nucleic ma hoa cho ARNi
c6 chira soi thtr nhit c6 chtia axit nucleic thu nhit c¢6 chia trinh ty 5'-
UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1) va soi thir hai c6 chira axit nucleic
thir hai ¢6 chua trinh tu 5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2), tin hiéu
polyadenyl hoa, va ITR AAV (vi du nhir, ITR AAV2). Theo mot s6 phuong 4n, axit nucleic
trong AAV bao gom axit nucleic 5’ dén 3’ ma hoa cho céac thanh phan sau day: ITR (vi dy,
ITR AAV2), ving khai dong CBA, axit nucleic ma héa cho ARNi nhur dugc boc 10 ¢ day, tin
hiéu polyadenyl héa (vi du, polyA hoocmon ting truéng & bo), va ITR AAV (vi du, ITR
AAV?2). Theo mot s6 phuong én, axit nucleic trong AAV ¢6 chira tir 5' dén 3' 12 axit nucleic
ma hoa cho cac thanh phan sau day: tAt ca hodc phan chirc ning ctia ITR (vi du nhu, ITR
AAV?2), ving khéi dong CBA, intron (vi du nhuw, intron kham), axit nucleic ma hoa cho ARNi
¢6 chira sgi thtt nhit c6 chia axit nucleic thu nhit c¢6 chia trinh tw 5'-
UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1), va s¢i thr hai cé chira axit nucleic
thit hai ¢6 chia trinh tu 5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2), tin hi¢u
polyadenyl héa (vi du nhw, polyA hoocmoén ting trudng clia bo), va ITR AAV (vi du nhu,
ITR AAV?2). Theo mét sb phuong én, soi thir nhat va soi th hai tao thanh cAu tric kép. Theo
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mot s6 phuong an, sgi thir nhat dugc lién két vao s¢i thir hai bang cAu nbi. Theo mot sb

phuong én, cAu ndi ¢6 chira trinh tu axit nucleic SEQ ID NO:13.

Theo mdt s6 phuong 4n, axit nucleic trong AAV c6 chira tir 5' dén 3' 1 axit nucleic
ma hoa cho cac thanh phan sau day: ITR (vi du nhu, ITR AAV2), ving khéi dong CBA, axit
nucleic ma héa cho ARNi ¢6 chita soi thir nhit ¢6 chira axit nucleic thir nhét c6 chira trinh tu
5'- CGGGUCCAAGAUGGACGGCCA-3' (SEQ ID NO:2), va soi thir hai ¢6 chura axit
nucleic thir hai ¢6 chira trinh ty 5'-UGGCCGUCCAUCUUGGACCCG-3' (SEQ ID NO:1),
tin hiéu polyadenyl hoa (vi du nhu, polyA hoocmdn ting truéng cua bo), va ITR AAV (vi du
nhw, ITR AAV?2). Theo mot s& phuong 4n, soi thir nhét va soi thir hai tao thanh cau tric kép.
Theo mot s6 phuong 4n, soi thir nhit dugce 1ién két vao soi thir hai bang cau ndi. Theo mot 5O

phuong an, cAu ndi ¢6 chira trinh tu axit nucleic SEQ ID NO:13.

Theo phuong an khéc, axit nucleic trong AAV ¢o6 thé c6 chira it nhit 1a mot ITR cta
kiéu huyét thanh AAV bat ky duge dy tinh trong ban mé ta nay va cé thé con ma héa cho
ARNi c6 chira soi thr nhit c6 chia axit nucleic thir nhit ¢6 chua trinh tw 5'-
AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7) va sgi tht hai c6 chira axit nucleic
thir hai ¢6 chtra trinh tu5'- UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8). Theo mot
s6 phuong 4n, axit nucleic trong AAV bao gbm axit nucleic 5’ dén 3’ ma héa cho cic thanh
phan sau day: ITR (vi du, ITR AAV2), ving khéi dong, axit nucleic mﬁrhéa cho ARNi nhu
duoc boc 16 & day, tin hiéu polyadenyl hoa, va ITR AAV (vi du, ITR AAV2). Theo mot s6
phuong an, axit nucleic trong AAV ¢6 chira tir 5' dén 3' axit nucleic ma hoa cho céc thanh
phan sau day: ITR (v du nhu, ITR AAV2), ving khoi dong, axit nucleic ma hoa cho ARNi
c6 chita soi tha nhdt c6 chia axit nucleic thir nhit c6 chea trinh ty 5'-
AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7) va sgi thtr hai c6 chira axit nucleic
thtr hai ¢6 chira trinh tu 5'- UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8), tin hi€u
polyadenyl hoa, va ITR AAV (vi du nhu, ITR AAV2). Theo mot sb phuong an, axit nucleic
trong AAV c6 chira tir 5' dén 3' axit nucleic ma hoa cho cac thanh phan sau day: ITR (v du
nhu, ITR AAV2), ving khoi dong CBA, intron kham, axit nucleic ma hoéa cho ARNi nhu
duoc boc 16 trong ban mo ta ndy, tin hi¢u polyadenyl héa (vi du nhu, polyA hoocmoén tang
truong cua bo), va ITR AAV (vi du nhir, ITR AAV2). Theo mgt s6 phuong 4n, axit nucleic
trong AAV c6 chira tr 5' dén 3" axit nucleic ma hoa cho céc thanh phan sau day: ITR (vi du
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nhu, ITR AAV?2), ving khoi dong CBA, intron kham, axit nucleic ma héa cho ARNi c6 chira
soi th@ nhdt c6 cha axit nucleic tht nhdt c¢6 chta trinh tuw  5-
AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7), va soi thir hai cé chira axit nucleic
thi hai ¢6 chira trinh tu 5'- UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8), tin higu
polyadenyl hoa (vi du nhuwr, polyA hoocmoén ting trudng cta bo), va ITR AAV (vi du nhu,
ITR AAV?2). Theo mdt s phuong an, soi thir nhét va sgi thit hai tao thanh cau tric kép. Theo
mot sb phuong 4n, soi thr nhét duoc lién két vao soi thi hai béng cu ndi. Theo mdt sb

phuong 4n, cau ndi c¢6 chira trinh tyr axit nucleic SEQ ID NO:13.

Theo phuong an khéc, axit nucleic trong AAV c6 thé co chira it nhit 1a mot ITR cua
kiéu huyét thanh AAV bat ky dugc dy tinh trong ban md tA nay va c6 thé con ma hoéa cho
ARNi ¢6 chtra soi tht nhit c6 chta axit nucleic thir nhit c6 chta trinh tu 5'-
UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8) va sgi thtr hai c6 chira axit nucleic
thir hai ¢6 chia trinh tt AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7). Theo mot
s6 phwong an, axit nucleic trong AAV c6 chira tr 5' dén 3" axit nucleic ma hoa cho cac thanh
phan sau day: ITR (vi du nhur, ITR AAV2), ving khéi dong, axit nucleic ma hoa ch9 ARNi
nhu dugce bdc 10 trong ban m6 ta nay, tin hi¢u polyadenyl hoa, va ITR AAV (vi du nhu, ITR
AAV?2). Theo mdt s phuong 4n, axit nucleic trong AAV ¢6 chia tur 5' dén 3" axit nucleic ma
- hoa cho cac thanh phﬁn sau day: ITR (vi du nhu, ITR AAV2), ving khéi dong, intron, axit
| nucleic ma hoa cho ARNi ¢6 chira soi thir nhét c6 chira axit nucleic thir nhét ¢ chira trinh tu
5'-UGCUUGUCAACCACACCGACU-3' (SEQ ID NO:8) va soi thir hai cé chira axit nucleic
thir hai c6 chira trinh tu 5'-“AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7), tin hi¢u
polyadenyl héa, va ITR AAV (vi du nhi, ITR AAV2). Theo mot s6 phuong 4n, axit nucleic
trong AAV bao gém axit nucleic 5’ dén 3’ mi hoéa vung sau day: ITR (vi du, ITR AAV?2),
ving khdi dong CBA, axit nucleic md héa cho ARNi nhu duge boc 1§ & day, tin higu
polyadenyl héa (vi du, polyA hoocmon tiang trudng & bo), va ITR AAV (vi du, ITR AAV2).
Theo mot s6 phurong 4n, axit nucleic trong AAV ¢6 chira tir 5' dén 3' axit nucleic ma héa cho
c4c thanh phan sau day: ITR (v du nhu, ITR AAV2), ving khoi dong CBA, intron, axit
nucleic ma hoa cho ARNi ¢6 chira soi thir nhét c6 chira axit nucleic thit nhét c6 chira trinh tu
5'-UGCUUGUCAACCACACCGACU-3', va soi thir hai c6 chira axit nucleic thir hai c6 chira
trinh tu 5'-“AGUCGGUGUGGUUGACAAGCA-3' (SEQ ID NO:7), tin hiéu polyadenyl hoa
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(vi du nhu, polyA hoocmoén tang trudng cua bo), va ITR AAV (vi du nhu, ITR AAV2). Theo
mdt s6 phuwong 4n, soi thir nhat va soi thir hai tao thanh cdu trac kép. Theo mot sé phuong
4n, soi thir nhit duoc lién két vao soi thit hai béng cAu ndi. Theo mot sb phuong an, cau nbi

¢6 chira trinh tu axit nucleic SEQ ID NO:13.

Theo mdt s6 phwong an, vét truyén c6 thé bao gdm (mdt hodc nhidu) axit nucleic nhoi.
Theo mot sb phuong 4n, axit nucleic nhdi co thé ¢6 chira trinh ty ma ma hoa cho polypeptit
bao c4o. Nhu s& dugc hiéu 16 bdi ngudi 6 hiéu biét trung binh trong linh vuc, axit nucleic
nhdi ¢6 thé duge dinh vi & nhidu ving & trong vat truyén, va c6 thé gdm c6 trinh tw lién tuc
(vi du nhu, axit nucleic nhdi don 1& & vi tri don 18) hoic nhiéu trinh tu (v/ du nhe, hon mot
axit nucleic nhdi & hon mdt vi tri (vi du nhue, 2 vi tri, 3 vi tri, v.v.) & trong vt truyén. Theo
mot s6 phuong 4n, axit nucleic nhdi c6 thé duoc dinh vi xudi dong ctia trinh tw ARNi. Theo
cac phuong an, axit nucleic nhoi c6 thé duge dinh vi nguoc dong cia trinh tw ARNi (vi du
nhu, & gitta vung khéi dong va axit nucleic ma héa cho ARNi). Nhu cling s& dugc hiéu 13 boi
ngudi ¢ hidu biét trung binh trong linh vyc nhiéu axit nucleic c¢6 thé duoc sir dung lam axit
nucleic nhdi. Theo mot sb phuong an, axit nucleic nhdi c6 chira toan bd hoidc mot phﬁn cua
trinh tu nhoi alpha-1-khang trypsin (AAT) & ngudi hodc trinh tu nhdi nhidm sic thé C16 P1
dong 16 P1 (C16 & nguoi). Theo mot ) phuong én, trinh ty doan nhdi c¢6 chira toan bd hoidc
mot phﬁn cua gen. Vi du nhu, trinh ty doan nhdi c6 chira mot ph?ln cua trinh ty AAT & nguoi.
Ngudi ¢ hiéu biét trung binh trong th’vuc s& nhan ra rang cc phan khac nhau cia gen (v
du nhue, trinh tw AAT & ngudi) ¢6 thé dugce sir dung 1am manh nhdi. Vi du nhw, manh nhdi ¢6
thé tir ddu 5' cia gen, dAu 3’ clia gen, doan gitta cua gen, phin khéng ma héa ctia gen (vi du
nhie, intron), vung ma hoa cua gen (vi du nhw exon), hodc hén hop ctia phan khéng ma héa
va phan ma héa cua gen. Ngudi c6 hiéu biét trung binh trong linh vuc cling s& nhén ra ring
toan bd hodc mot phﬁn ctia trinh tu nhdi ¢6 thé duoc st dung 1am trinh ty nhdi. Theo mot sb

phuong én, trinh tu doan nhdi ¢6 chira trinh tu nucleotit SEQ ID NO:18.

Theo cac phuong an khac, hat rAAV bao gdm cac protein capsit cia AAV1, AAV?2,
AAV3, AAV4, AAVS, AA6, AAVT, AAVS, AAVY, AAVrh.8, AAVrh8R, AAVrh.10,
AAV11, AAV12, hoac dot bién cua céc protein capsit nay. Theo céc phuong an nhét dinh,
protein capsit dot bién duy tri dugc kha nang tao thanh capsit AAV. Theo céc phuong 4n nhat
dinh, hat rAAV bao gdm capsit dot bién tyrosin AAVS (Zhong L. et al., (2008) Proc Natl
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Acad Sci U S A 105(22):7827-7832. Theo cac phuong an khéc, hat rAAV cé chira protein
capsit cta kiéu huyét thanh AAV tir cac Nhanh A-F (Gao, et al., J. Virol. 2004, 78(12):6381).

Céc kiéu huyét thanh AAV khac nhau dugc st dung dé t8i wru héa sy chuyén nap céc
té bao dich cu thé hodc d& nham dich cac loai t€ bao dac hiéu trong mo dich cu thé (vi du, md
bi bénh). Hat rAAV c6 thé ¢ chira protein virut va axit nucleic virut ctia ciing kiéu huyét
thanh hodac kiéu huyét thanh hdn hgp. Vi du, theo mot 36 phuong an, hat rAAV cé thé ¢c6
chira protein capsit AAV1 va it nhat mot ITR AAV2 hodc né c6 thé ¢6 chira protein capsit
AAV?2 va it nhit mot ITR AAV 1. Hon hop bat ky cia cac kiéu huyét thanh AAV dé san xuat
hat rAAV duoc dé xuét trong ban mé ta nay nhu thé méi hdn hop d4 duge néu mot cach riéng
r€ trong ban mo ta nay. Theo mot s6 phuong 4n, sing ché dé xuit cac hat rAAV bao gbm
capsit cia AAV1 va vit truyén rAAV theo sang ché (vi dy, cat xét biéu hién bao gdm axit
nucleic ma héa cho ARNi theo sang ché), dugc kep bang it nhat mot ITR AAV2. Theo céac
phuong an nhét dinh, sang ché d& xuét cac hat rAAV bao gdm capsit AAV2.

Theo mot s khia canh, sang ché d& xuét hat virut ¢6 chira hé gen tw bd sung téi to hop.
Céc hat virut AAV v6i hé gen tu bo sung va phuong phéap st dung hé gen AAV tu bd sung
duoc mé ta trong cac bing 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., et al., (2003) Gene Ther
10:2105-2111, mdi tai liéu nay duge dua vao ban md ta nay bang cach vién dan. rAAV c6
chtra hé gen ty bd sung s& nhanh chéng tao thanh phén tir ADN chu tric kép do trinh tu bd
sung mot phan cta n6 (vi du, soi ma héa va khong ma hoa bd tro cua gen chuyén). Theo mot
s6 phuong 4n, sing ché dé xuat hat virut AAV bao g6m bo gen AAV, trong d6 bd gen rAAV
bao gbém trinh tu polynucleotit khac loai thir nhét (vi du, ARNI theo sang ché) va trinh tu
polynucleotit khac loai thir hai (vi du, sgi d6i nghia ctia ARNi theo séng ché) trong d6 trinh
tu polynucleotit khac loai thur nhét c6 thé tao thanh cc cip bazo trén clng soi véi trinh ty
polynucleotit thir hai doc theo hu hét hodc toan bd chiéu dai ciia nd. Theo mot s phuong
an, trinh tu polynucleotit khac loai thir nhét va trinh tu polynucleotit khac loai thit hai dugc
lién két boi trinh tu xuc tién sy bét cép bazo ndi chudi; v du, ciu traic ADN hinh cap toc. Chu
truc kep toc 1a da biét trong linh vuc, vi du trong phan tir miARN hogc siARN. Theo m&t s6
phuong an, trinh ty polynucleotit khac loai thi nhit va trinh ty polynucleotit khac loai thit
hai dugc lién két béi ITR dot bién (v dy, ITR bén phai). Theo mot sb phuong an, ITR ¢6
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chira trinh tur polynucleotit 5'-
CCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCG

CCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGA

GAGGGA-3 (SEQ ID NO:15). ITR d6t bién c6 chira sy lam khuyét ctia ving D ¢6 chira trinh
tur phan giai & dau tan cung. K&t qua 13, trong qué trinh sao chép hé gen virut AAV, protein
rep s& khong phan cit hé gen virut & ITR dot bién va nhu vay, hé gen virut téi to hop c6 chia
trinh tu sau theo thtr ty 5' dén 3' s& duoc doéng géi trong capsit virut: ITR AAV, trinh tu
polynucleotit khéc loai thir nhat bao gdm trinh tur diéu hoa, ITR AAV dot bién, polynucleotit
khéc loai tht hai theo chiéu nguoc lai véi polynucleotit khac loai thir nhét va ITR AAV th
ba. Theo mot sb phuong 4n, sang ché dé xuét hat virut AAV bao gbm bo gen virut téi t5 hop
bao gdm ITR AAV2 chirc ning, trinh ty polynucleotit ma héa cho ARNi thir nhét theo sang
ché, ITR AAV2 dot bién bao gdm dot bién lam khuyét ctia ving D va khuyét trinh tu chirc
phén giai cudi, trinh tu polynucleotit thtr hai bao gém trinh tu bd sung cho trinh ty ma héa

cho ARNi theo sang ché, cua trinh tu polynucleotit thir nhat va ITR AAV?2 chirc nang.

Theo mdt sb phuong an, hat virut la hat adenovirut. Theo mot s6 phuong an, hat
adenovirut 12 hat adenovirut tai t& hop, vi du, vat truyén polynucleotit bao gdm ARNi theo
sang ché gitta hai ITR. Theo mot s& phuong an, hat adenovirut khong c6 hodc chira ban sao
khuyét ciia mot hodc nhiéu gen E1, ma lién quan dén khiém khuyét sao chép adenovirut.
Adenovirut bao gdbm bd gen ADN soi doi, thing trong capsit hai muoi mit khéng boc, 16n
(~950A). Adenovirut ¢6 bd gen 1én ma c6 thé két hop hon 30kb trinh tu khéc loai (vi du, & vi
tri ving E1 va/hodc E3), lam chung d&u phi hop dé dung véi gen khac loai 16n hon. Ching
con duge biét 1a gay nhidm t& bao phan chia va khong phan chia va khong tich hgp mét cach
tu nhién vao b gen chu (méc du cac bién thé lai c6 thé c6 kha ning nay). Theo mot 36 phuong
an, vat truyén adenovirut c6 thé 1a vat truyén adenovirut thé hé thi nhat véi trinh tw khac loai
& vi tri E1. Theo mdt sb phuong an, vt truyén adenovirut c6 thé 1a vat truyén adenovirut thé
hé tht hai véi céc dot bién thém hoic dot bién lam khuyét & E2A, E2B, va/hodc E4. Theo
mot sb phuong 4n, vét truyén adenovirut c6 thé 1a vat truyén adenovirut thé hé thir ba hoic
phéa hiy bén trong ma khong c6 tat ca gen mi hoa virut, chi con cac ITR va tin hiéu dong goi
va can adenovirut hd tro in trans dé sao chép, va déng géi. Cac hat adenovirut duge khao st

dé dung lam vat truyén cho chuyén nhiém tam thoi cia t€ bao dong vat c6 va cling nhu vat
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truyén lidu phép gen. P& mé ta thém, tham khao, vi du, Danthinne, X. and Imperiale, M.J.

(2000) Gene Ther. 7:1707-14 va Tatsis, N. va Ertl, H.C. (2004) Mol. Ther. 10:616-29.

Theo mét sb phuong 4n, hat virut 13 hat adenovirut t4i t6 hgp bao gdm axit nucleic ma
héa cho ARNi theo séng ché. Str dung bt ky kiéu huyét thanh nio cta adenovirut duge xem
14 thudc pham vi ciia sang ché. Theo mot s6 phuong 4n, vit truyén adenovirut tai tb hop 14
vt truyén c6 ngudn gdc tir kiéu huyét thanh ctia adenovirut, bao gdm khong giéi han, AdHu2,
AdHu 3, AdHu4, AdHu5, AdHu7, AdHul 1, AdHu24, AdHu26, AdHu34, AdHu35, AdHu36,
AdHu37, AdHu41, AdHu48, AdHu49, AdHu50, AdC6, AdC7, AdC69, Ad bo kiéu 3, Ad ché
kidu 2, Ad ctru, va Ad lon kiéu 3. Hat adenovirut con bao gém céc protein capsit. Theo mdt
s6 phuong 4n, hat virut tai to hop bao gdm hat adenovirut két hop véi mot hodc nhiéu protein
capsit virut la. Cac két hop nay c6 thé dugc goi 1a hat adenovirut tai to hop kidu gia. Theo
mot s6 phuong 4n, cac protein capsit virut la duge dung trong hat adenovirut téi t6 hop kiéu
gia thu dugc tur cdc virut la hodc tur kiéu huyét thanh khac cua adenovirut. Theo mot s& phuong
an, cac protein capsit virut la cé ngudn gdc tir, bao gdm khong gidi han, reovirut loai 3. Céc
vi du ctia vat truyén va két hop protein capsit dung trong cac hat adenovirut kiéu gia c6 thé
tim théy trong tai liéu sau (Tatsis, N. et al. (2004) Mol. Ther. 10(4):616-629 va Ahi, Y. er al.
(2011) Curr. Gene Ther. 11(4):307-320). Kiéu huyét thanh khéc ctia adenovirut ¢6 thé dugce
st dung dé t8i uu héa su chuyén nap cua gen dich cu thé hodc dé nham dich loai gen dac hiéu
trong md dich cu thé (vi du, m6 bi bénh). M6 hoic t& bao duge nhdm dich bai kiu huyét
thanh dédc hiéu cua adenovirut, bao gdm khong gidi han, phéi (vi du HuAd3), 14 lach va gan
(vi du HuAd37), co tron, hoat dich khop, té bao dudi gai, té bao tim mach, dong té bao u (vi
du HuAd11), va té bao dudi gai (vi du HuAd5 dugc tao kiéu gia véi reovirut logi 3, HuAd30,
hocic HuAd35). D& mo ta thém, tham khao Ahi, Y. ef al. (2011) Curr. Gene Ther. 11(4):307-
320, Kay, M. et al. (2001) Nat. Med. 7(1):33-40, va Tatsis, N. et al. (2004) Mol. Ther.
10(4):616-629. Vit truyén adenovirut dugc dung bing cach dung trong thé van (tham khao,
vi du, Mittoux, V. et al. (2002) J. Neurosci. 22:4478-86).

Theo mot sb phuong an, hat virut 13 hat lentivirut. Theo mot s6 phuong an, hat
lentivirut 1a hat lentivirut tai tb hop, vi du, vat truyén polynucleotit ma héa cho ARNi theo
sang ché gitra hai LTR. Lentivirut la retrovirut ssARN, dwong -c6 nghia v6i by gen bang

khoang 10 kb. Lentivirut dugc biét 1a tich hop vao bd gen clia té bao phan chia va khong phan
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chia. Hat lentivirut c¢6 thé duoc tao ra, vi du, bing cach chuyén nhiém nhiu plasmit (thudng
b gen lentivirut va gen can cho sao chép va/hoic déng goi duoc tach rieng dé phong ngira
sao chép virut) vao dong té bao dong goi, ma déng gbi bo gen lentivirut cai bién vao hat
lentivirut. Theo mot s6 phuong 4n, hat lentivirut c6 thé dé cap dén vat truyén thé hé thir nhét
khong c6 protein boc. Theo mot s6 phuong an, hat lentivirut c6 thé dé cap dén vat truyén thé
hé tht hai ma khong c6 tit ca gen trir cac ving gag/pol va tat/rev. Theo mét s§ phuong 4n,
hat lentivirut c¢6 thé @& cap dén vat truyén thé hé thir ba ma chi chira gen rev, gag, va pol ndi
sinh va c¢6 LTR kham dé chuyén nap khong c6 gen tat (xem Dull, T. et al. (1998) J. Virol.
72:8463-71). Dé m6 ta thém, tham khao Durand, S. and Cimarelli, A. (2011) Viruses 3:132-
59.

Theo mdt s6 phuong 4n, hat virut 12 hat lentivirut tai t6 hop bao gdm axit nucleic m
héa cho ARNi theo sang ché. Su dung any lentivirut vat truyén dugc xem 1a thudc pham vi
cta sdng ché. Theo mot sb phuong 4n, vat truyén lentivirut thu duge tir lentivirut bao gdm,
khong gi6i han, virut-1 gy suy giam mién dich & ngudi (HIV-1), virut-2 gdy suy gidm mién
dich & nguoi (HIV-2), virut gay suy giam mién dich & khi (SIV), virut gy suy giam mién
dich & meo (FIV), virut giy bénh thiéu mau lay nhiém & ngua (EIAV), virut gdy suy giam
mién dich & bd (BIV), virut gy bénh Jembrana (JDV), virut visna (VV), va virut gdy viém
ndo & dé (CAEV). Hat lentivirut also bao gOm cac protein capsit. Theo mot s6 phuong 4an, hat
virut t4i td hop bao gdm vt truyén lentivirut két hop v6i mot hogc nhiéu cac protein capsit
virut la. TS hop nay c6 thé duoc goi 1a hat lentivirut téi t hop kiéu gia. Theo mot sé phuong
4n, cAc protein capsit virut la dugc sir dung trong hat lentivirut tai tb hop kiéu gia thu dugc
tir virut la. Theo mot s& phwong 4n, protein capsit virut la us dugc sir dung trong hat lentivirut
tai t6 hop kiéu gia 1a virut gdy viém miéng c¢6 mun nude glycoprotein (VSV-GP). VSV-GP
tuong tac voi thu thé t& bao khép noi, tao ra tinh hudng kich thich md rong cho hat lentivirut
tai tb hop kiéu gia. Ngoai ra, VSV-GP dugc cho 1a tao ra tinh dn dinh cao cho hat lentivirut
tai td hop kiéu gia. Theo phuong 4n khéc, protein capsit virut la thu dugc tir, bao gdm nhung
khong giéi han 6, virut Chandipura, virut Rabies, virut Mokola, virut gy viém mang néo
lympho bao (LCMV), virut S6ng Ross (RRV), virut Sindbis, virut Rung Semliki (SFV), virut
viém n#o ngua Venezuela, virut Ebola Reston, virut Ebola Zaire, virut Marburg, virut Lassa,

virut bénh bach cau & chim (ALV), retrovirut clru Jaagsiekte (JSRV), virut bénh bach ciu &
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chudt Moloney (MLV), virut bénh bach cAu & chudt khéng duo6i Gibbon (GALV), retrovirut
ndi sinh & meo (RD114), virut T-lymphotropic & ngudi 1 (HTLV-1), virut bot & ngudi, virut
Maedi-visna (MVV), SARS-CoV, virut Sendai, virut hgp bao ho hép (RSV), virut caAm lanh
& nguoi loai 3, virut viém gan C (HCV), virut ctim, virut dich hach & ga (FPV), hodc virut da
nhan da dién Autographa californica (AcMNPV). Céc vi du ctia t6 hop vat truyén va protein
capsit duge dung trong céc hat lentivirut kidu gia c6 thé tim thdy, vi dy, trong Cronin, J. et
al.. (2005). Curr. Gene Ther. 5(4):387-398. Cac hat lentivirut tai to hop kiéu gia c6 thé duoc
st dung dé t6i vu héa su chuyén nap cua té bao dich cu thé hodc nhdm dich cac loai t& bao
déc hi€u trong md dich cu thé (vi du, m6 bi bénh). Vi du, md duge nhém dich bai hat lentivirut
tai t& hop kiéu gia dac hiéu, bao gbm khong giéi han, gan (v du dugc tao kiéu gia véi protein
VSV-G, LCMV, RRV, hoic SeV F), phdi (vi du dugc tao kiéu gia véi protein Ebola,
Marburg, SeV F va HN, hodc JSRV), té bao manh tuyén tuy (vi du duoc tao kiéu gia voi
protein LCMV), hé than kinh trung wong (vi du dugc tao kiéu gia véi protein VSV-G, LCMV,
Rabies, hoac Mokola), vong mac (vi du dugc tao kiéu gia véi protein VSV-G hodc Mokola),
bach cdu don nhén hodc co (vi du dugce tao kiéu gia véi protein Mokola hodc Ebola), hé tao
huyét (vi du duoc tao kiéu gia v6i protein RD114 hoic GALV), hoic t€ bao ung thu (vi du
duge tao kidu gia voi protein GALV hodc LCMV). Dé md ta thém, tham khao Cronin, J. et
al. (2005). Curr. Gene Ther. 5(4):387-398 va Kay, M. et al. (2001) Nat. Med. 7(1):33-40.

Theo mdt sb phuong 4n, hat virut 12 hat virut herpes don dang (HSV). Theo mot s6
phuong an, hat HSV 1a hat tHSV, vi du, vt truyén polynucleotit ma héa cho ARNi theo sang
ché giita hai TR. HSV la virut ADN soi d6i, dugc boc v6i bd gen bing khoang 152 kb. C6
loi 1a, khoang mot nira gen cua né la khong thiét yéu va c6 thé x6a bo dé diéu tiét trinh tu

khéc loai. Hat HSV lay nhi®m céc té bao khong phan chia. Ngoai ra, chiing thiét 1ap mot cach
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tu nhién thoi gian doi trong noron, di chuyén bing céch chuyén tai Ii, va c¢6 thé chuyén qua

khop than kinh, 1am ching c6 loi dé chuyén nhiém noron va/hodc nghién ciru liéu phéap gen
lién quan dén hé than kinh. Theo mdt s& phuong an, hat HSV ¢6 thé sao chép thiéu hoic sao
chép du (vi du, di cho chu ky sao chép don thong qua bét hoat mét hodc nhiéu gen mudn).

D& mb ta thém, tham khao Manservigi, R. et al. (2010) Open Virol. J. 4:123-56.

Theo mot swé phuong an, hat virut 1a hat tHSV bao gdm axit nucleic ma héa cho ARNi

theo sang ché. Str dung bét ky vat truyén HSV dugc coi 1a thuge pham vi cua sang ché. Theo
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mot s& phuong 4n, vét truyén HSV thu dugc tir kiéu huyét thanh HSV, bao gdm khéng giéi
han, HSV-1 va HSV-2. Hat HSV con bao g@)m céc protein capsit. Theo mot ) phuong én,
hat virut tai tb hop bao gom vat truyén HSV két hop véi mot hodc nhiéu cac protein capsit
virut la. T hop nay c¢6 thé duge goi 1a hat rtHSV kiéu gia. Theo mét s6 phwong 4n, cic protein
capsit virut la dugc dung trong hat rHSV kiéu gia thu dugc tr virut la hodc tur kiéu huyét
thanh HSV khéc. Theo mét sb phuong an, cic protein capsit virut la duge dung trong hat
rHSV kiéu gia 1a virut gay viém miéng c6 mun nude glycoprotein (VSV-GP). VSV-GP tuong
tac voi thu thé té bao khép noi, tao ra tinh hudng kich thich mo rong cho hat tHSV tai tb hop
kidu gia. Ngoai ra, VSV-GP dugc cho 1 tao ra tinh dn dinh cao cho hat rHSV téi t6 hop kiéu
gia. Theo cac phuong an khac, cac protein capsit virut la cé thé tir kiéu huyét thanh HSV
khéc. Vi du, vat truyén HSV-1 ¢6 thé gdm ¢6 mét hogc nhidu protein capsit HSV-2. Cac kiéu
huyét thanh HSV khéc c6 thé duoc stir dung dé t6i wu hoa su chuyén nap cua té bao dich cu
thé hodic nhim dich cac kiéu t& bao dic hiéu trong mé dich cu thé (vi dy, md bi bénh). M6
hoic t& bao duge nhdm dich bai kidu huyét thanh dic hiéu cta adenovirut bao gdm khong
gi6i han, hé than kinh trung wong va noron (vi dy HSV-1). D6i v6i phan mo ta chi tiét hon,
xem Manservigi, R. et al. (2010) Open Virol J 4:123-156, Kay, M. et al. (2001) Nat. Med.
7(1):33-40, va Meignier, B. ef al. (1987) J. Infect. Dis. 155(5):921-930.

San xuat hat virut

Céc hat rAAV ¢6 thé duge san xuat bang cach st dung phuong phap da biét trong linh
vue. Xem, vi du nhir, Bing sang ché My sb 6,566,118; 6,989,264; va 6,995,006. Trong thuc
hanh sang ché, té bao chu dé san xuit hat rAAV bao gém té bao dong vat co vu, té bao con
trung, té bao thuc vat, vi sinh vat va nAm men. Té bao chu ciing ¢ thé 1a t& bao dong goi
trong d6 gen rep va cap AAV duoc duy tri bn dinh trong té bao chi hoic t bao san xuét trong
d6 hé gen vt truyén AAV dugce duy tri dn dinh. Té bao san xuat va té bao déng goéi néu lam
vi dy thu duoc tir t& bao 293, té bao A549 hoic té bao HeLa. Vat truyén AAV dugc tinh ché
va bao ché bang cach str dung céc k¥ thuét chuén d3 biét trong linh vure k§ thuat nay.

Phuong phép da biét trong linh vuc d8 san xuét vat truyén rAAV bao gém nhung
khong gioi han & chuyén nhiém, tao ra dong t& bao 6n dinh, va hé san xut virut lai lay nhiém
ma bao gém thé lai adenovirut-AAV, thé lai herpesvirut-AAV (Conway, JE et al., (1997) J.
Virology 71(11):8780-8789) va thé lai baculovirut-AAV. mdi truong sin xult rAAV dé san
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xut hat virut rAAV déu yéu cAu; 1) té bao chu thich hop, bao g@)m, vi dy, dong té bao ¢6
ngudn gdc tir ngudi nhu té bao HeLa, A549, hodc 293, hodc dong té bao c6 ngudn gde tir con
tring nhu SF-9, trong truong hop hé san xut baculovirut; 2) chic nang virut hd trg thich hop,
dugc cung cép béi adenovirut kiéu dai hodc dot bién (nhu adenovirut nhay cdm nhiét do),
herpes virut, baculovirut, hoac chu tric plasmit cung cAp chitc ning hd trg; 3) Gen rep va cap
AAV va san phém gen; 4) axit nucleic (nhu axit nucleic chita bénh) dugc kep boi it nhét mot
trinh tu ITR AAV ; va 5) mo6i truong thich hgp va thanh phin ctia moi truomg dé hd trg san
xuit AAV. Theo cic phuong én nhét dinh, san phdm gen rep va cap AAV c¢6 thé tir bit ky
kidu huyét thanh AAV. Thong thudng, nhung khong bét budc, san phim gen rep AAV 14 ctia
cung kiéu huyét thanh nhu céc ITR cua hé gen vat truyén rAAV cho dén khi san phim gen
rep c6 thé thyc hién chirc ning dé duoc sao chép va dong goi hé gen rAAV. Moi truong thich
hop da biét trong linh vuc ¢6 thé duge st dung dé san xuat vét truyén rAAV. Cac mdi truong
ndy bao gdm, nhung khong chi gi¢i han ¢, mdi truong duoc san xuit boi Hyclone
Laboratories va JRH bao gém Mbi Truong Eagle Cai Bién (MEM), Mbi Truong Eagle Cai
Bién Dulbecco (DMEM), cac hop ph?m theo ddt hang chéng han nhu cac hop ph?m duoc md
4 trong bing sang ché My sb 6,566,118, va moi trudng S£-900 1T SFM nhu duge md t trong
bing sang ché My s6 6,723,551, mdi tai liéu nay dwoc néu & day chi dé tham khéo, cu thé 1a
d6i v6i hop phan mdi trudng theo dat hang dé st dung trong viéc san xudit vét truyén AAV
tai t6 hop. Theo cic phuong 4n nhét dinh, chic ning hd trg AAV dugc cung cip boi
adenovirut hoic HSV. Theo mét s6 phuong 4n, chirc ning hd trg AAV dugc cung cép boi

baculovirut va té bao chu 1a té bao con trung (vi du, t& bao Spodoptera frugiperda (SD)).

Theo mot sé phuong 4n, céc hat rAAV ¢6 thé dugc tao ra bi phuong phap chuyén
nhidm ba 1an, nhu phuong phap chuyén nhiZm ba lan vi du duge dé xuat dudi day. Mot cach
vén tat, plasmit chita gen rep va gen capsit, cling v6i plasmit adenovirut trg gitip, ¢6 thé duoc
chuyén nhiém (vi du nhuw, bang cach sir dung phuong phép canxi photphat) vao dong té bao
(vi du nhu, té bao HEK-293), va virut c6 thé duoc thu gom va tuy y duoc tinh ché. Nhu vay,
theo cac phuong an nhét dinh, hat rAAV dugc tao ra bang cach chuyén nhiém ba lan axit
nucleic ma hoa vat truyén rAAV, axit nucleic ma héa rep va cap AAV, va chirc nang virut hd
trg AAV vao té bao chi, trong d6 chuyén nhiém cua axit nucleic vao t& bao chi tao ra té bao

chil ¢6 kha nang tao ra cac hat rAAV.
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Theo mot sb phuong 4n, cic hat rAAV ¢ thé dugc tao ra béi phwong phap dong té
bao san xuét, nhu phuong phép dong té bao san xuét vi du dugc dé xuat duéi day (tham khao
thém (tham khéo dén Martin et al., (2013) Human Gene Therapy Methods 24:253-269). Tém
lai, dong té bao (vi du, dong té bao HelLa) c6 thé duoc chuyén nhim mot cach én dinh voi
plasmit chira gen rep, gen capsit, va vung khéi dong- trinh tu axit nucleic khéc loai. Dong té
bao ¢6 thé duge sang loc dé chon dong v tinh din cho viéc san xuét rAAV, ma sau d6 c6 thé
dugc mo rong dén bé phan ting sinh hoc sin xut va duoc 1y nhiém bang adenovirut (vi du,
adenovirut kiéu dai) lam tac nhan hd tro dé khoi dau san xudt rAAV. Sau d6 c6 thé thu hoach
virut, adenovirut c6 thé duoc bét hoat (vi- du, béng nhiét) va/hodc dugc loai ra, va cac hat
rAAV c6 thé duoc tinh ché. Nhu vay, theo cac phuong an nhét dinh, hat rAAV duoc tao ra
boi dong té bao san xuat bao gdm mot hodc nhiéu trong s6 axit nucleic mi héa vét truyén
rAAV, axit nucleic ma héa AAV rep va cap, va axit nucleic ma hoa chirc ndng virut hd trg

AAV.

Theo mdt sb khia canh, phuong phap dugc dé xuét dé san xuét bt ky hat rAAV nhu
dugc boc 10 & day bao gbm (a) nudi cAy té bao dudi cac diéu kién ma cac hat rAAV tao ra,
trong do té bao chu bao gdm (i) mot hodc nhiéu gen déng gbi AAV, trong d6 mdi gen dong
g6i AAV nay mi héa sao chép AAV va/hodc protein bao trong capsit; (ii) tién vét truyén
rAAV bao gdm axit nucleic ma héa cho ARNi theo sang ché nhu duge mé ta & day duge kep
boi it nhat mot ITR AAV, va (iii) chirc ning trg gitip AAV; va (b) thu hdi cic hat rAAV duge
tao ra béi té bao cht. Theo mot s6 phuong 4n, ARNi ¢6 chira trinh ty nucleotit néu & SEQ ID
NO:7. Theo mdt sb phuwong 4n, it nhdt mdt ITR AAV nay duge chon tir nhém bao gdém ITR
AAV 1a AAV1, AAV2, AAV3, AAV4, AAV5, AAV6, AAVT, AAVSE, AAVrh8, AAVrh8R,
AAV9, AAV10, AAVTh10, AAV11, AAV12, AAV2R471A, AAV DJ, ITR kiéu huyét thanh
capsit AAV cula dé, AAV cua bo, hodc AAV ctia chugt hodc tuong tu. Theo mot 36 phuong
4n, protein bao trong capsit nay dugc chon tir nhém bao gdm AAV1, AAV2, AAV3, AAV4,
AAVS, AAV6 (vi du, capsit AAV6 kiéu dai, hodc capsit AAV6 bién thé nhu ShH10, nhu
duoc mo ta trong U.S. PG Pub. 2012/0164106), AAV7, AAVS, AAVrh8, AAVrh8R, AAV9
(vi du, capsit AAV9 kiéu dai, hodc capsit AAV9 cai bién nhu duoc moé 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
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du, capsit AAV-DIJ/8, capsit AAV-DJ/9, hodc capsit bat ky khac trong sb cac capsit dwoc mé
ta trong U.S. PG Pub. 2012/0066783), capsit N587A AAV2, capsit ES48A AAV2, capsit
N708A AAV?2, capsit V708K AAV, capsit AAV cua dé, capsit khAm AAV1/AAV2, capsit
AAV cua bo, capsit AAV cua chudt, capsit rAAV2/HBoV1, hodc capsit AAV dugc md ta
trong Bing sang ché My s& 8,283,151 hodc Cong b6 don sang ché quéc té sb
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WO0/2003/042397. Theo cac phuong an nhét dinh, protein capsit dot bién duy tri duoc kha

nang tao thanh capsit AAV. Theo mot s6 phuong 4n, protein bao trong capsit 14 protein capsit
d6t bién tyrosin AAVS. Theo cac phuong 4n khac, hat rAAV bao gdm céc protein capsit ciia
kiéu huyét thanh AAV tir nhanh gai néi A-F. Theo mét s6 phuwong 4n, cac hat rAAV bao gdm
capsit ciia AAV1 va bd gen tai td hop bao gdm ITR AAV2, ITR AAV2 dot bién va axit
nucleic ma hoa cho ARNi theo sang ché. Theo phuong an khac, hat rAAV dugc tinh ché.
Thuat ngit "dugc tinh ché" nhu dugc sir dung trong ban mo ta nay bao gém viéc chuén bi hat
rAAV khong cé it nhAt mot s6 thanh phén khac ma cling co thé c6 mit khi hat rAAV ¢6 trong
tu nhién hoac dugc didu ché ban dau tir cac thanh phﬁn nay. Do dé, vi dy, hat rAAV duoc
phan 14p c6 thé duoc diéu ché bing cach sir dung k¥ thuat tinh ché dé lam giau né tir hdn hop
ngudn, nhu hop chét dung giai nudi cdy hodc dich ndi bé mit nudi cdy san xuit. Viéc lam
gidu 6 thé duge xéc dinh theo nhidu cach khic nhau, nhu, vi dy, béi ty 16 cia cac hat bén voi
ADNza (DRP) hodc céc ban sao hé gen (gc) cé mit trong dung dich, hodc béi tinh 1ay nhiém,
hodc n6 ¢6 thé duoc x4c dinh trong mdi lién quan vé6i chat can thiép tiém nang, tht hai c6
mit trong hdn hop ngudn, nhur cac chét nhiém tap, bao goém cic chét nhidm tap trong qua
trinh nudi cdy san xuit hodc cac chét nhiém tap trong qua trinh xur ly, bao gbm virut hd trg,

céac thanh phan clia moi truong, va cac chat tuong tu.

Nhiéu phuong phép la da biét trong linh vuc dé san xuét hat vat truyén ctia adenovirut.
Vi dy, d6i véi vat truyén adenovirut phé huy bén trong, bd gen vat truyén adenovirut va bd
gen adenovirut trg giap co thé duge chuyén nhiém vao dong té bao déng géi (vi du, dong té
bao 293). Theo mot s6 phuong 4n, by gen adenovirut trg gitp c6 thé gdm c6 céc vi tri ti t6
hop kep tin hiéu dong géi cta nod, va ca by gen cod thé dugc chuyén nhiém vao dong té bao
dong goi ma biéu hién recombinaza (vi du, hé Cre/loxP c6 thé duoc sir dung), sao cho vat
truyén adenovirut ¢6 lgi duge dong goi hiéu qua hon adenovirut trg giup (tham khao, vi du,

Alba, R. et al. (2005) Gene Ther. 12 Suppl 1:S18-27). Vit truyén adenovirut c6 thé dugc thu

-63-



45240

hoach va dugc tinh ché st dung cac phuong phap tiéu chuan, nhur cic phuong phép duge md
ta & day.

Nhiéu phuong phép 1a da biét trong linh vuc dé san xuét hat vat truyén lentivirut. Vi
du, dbi véi vat truyén lentivirut thé hé thit ba, vat truyén chira bo gen lentivirut ¢6 lgi voi gen
gag va pol cé thé duoc déng chuyén nhiém vao dong t€ bao dong goi (vi du, dong té 293)
cing v&i vat truyén chira gen rev. B gen lentivirut ¢6 loi con gbém c6 LTR kham ma khai
dong sy phién ma vang miat Tat (tham khao Dull, T. e al. (1998) J. Virol. 72:8463-71). Vit
truyén lentivirut c6 thé duoc thu hoach va dugc tinh ché sir dung phuong phap (vi du, Segura

MM, et al., (2013) Expert Opin Biol Ther. 13(7):987-1011) duoc mé ta & day.

Nhiéu phuong phap 1a da biét trong linh vuc dé san xuét hat HSV. Vit truyén HSV ¢6
thé dugc thu hoach va duoc tinh ché st dung céc phuong phap tiéu chuén, nhu cic phuong
phép dugc md ta ¢ day. Vi du nhu, dbi v6i vat truyén HSV khiém khuyét sao chép, hé gen
HSV dugc quan tam ma thiéu tit ca cac gen rat sém (IE) c6 thé dwoc chuyén nhidém vao dong
t& bao bd sung ma cng cap cac gen cAn thiét cho su san xut virut, chang han nhu ICP4,
ICP27, va ICPO (xem, vi du nhu, Samaniego, L.A. et al. (1998) J. Virol. 72:3307-20). Vat
truyén HSV ¢6 thé duge thu hoach va dugc tinh ché bang cach st dung phuong phap dugc
md ta (v du, Goins, WF et al., (2014) Herpes Simplex Virus Methods in Molecular Biology
1144:63-79). |

Sang ché con d& xuét duoce phim bao gdm hat virut tai t6 hop bao gdm gen chuyén ma
héa cho ARNi theo sang ché va chit mang duqé dung. Céac dugc phim nay c6 thé thich hop
cho cach thue sir dung bit ky duge md ta trong ban m6 ta nay. Dugc phim gbm hat virut tai
t6 hop bao gdm axit nucleic ma hoa cho ARNi theo séng ché c6 thé duoc dua vao nio. Vidy,
hat virut tai td hop bao gdm axit nucleic ma hoa cho ARNi theo sang ché ¢o thé dugc dung
trong thé van. Bit ky trong sb hat virut tai t6 hop theo séang ché c6 thé dugc st dung, bao gdm

hat rAAV, adenovirut, lentivirut, va HSV.

Theo mot s6 phuong 4n, duge phdm bao gém hat virut téi t6 hop bao gdm gen chuyén
mi héa cho ARNi theo sang ché duge mo t& & day va chat mang duge dung thich hop dé
dung cho nguoi. Cac chat mang nhu vay la da biét rd trong linh vuc k¥ thuat nay (xem, vi dy,
Remington's Pharmaceutical Sciences, 15th Edition, pp. 1035-1038 va 1570-1580). Theo mot

s6 phuong 4n, dugc phim bao gbém rAAV duge mo ta & day va chat mang dugc dung thich
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hop dé tiém vao ndo cua dong vat c6 vi (vi dy, dung trong thé van). Theo mét s6 phuong an,
duoc phdm bao gdm hat lentivirut téi t6 hgp duge mé ta & ddy va chat mang duoc dung thich
hop dé tiém vao ndo ctia dong vt c6 v (vi du, dung trong thé van). Theo mét s6 phuong an,
duoc phim bao gdm hat adenovirut tai to hop duge mé ta & day va chit mang dugc dung
thich hop dé tiém vao nfo ctia dong vat c6 vu (vi dy, dung trong thé van). Theo mot s6 phuong
an, duoc phdm bao gdm hat HSV tai t6 hop dwoc mé ta & ddy va chat mang dugc dung thich

hop dé tiém vao ndo ctia dong vat c6 vi (vi dy, ding trong thé van).

Céc chat mang duoc dung nhu vay c6 thé 1a chat 16ng v6 tring, nhu nudc va dau, bao
gém cac dau co nguﬁn géc tir ddu mo, dong vat, thuc vat hodc téng hop, nhu dau lac, dau dau
twrong, dau khoang, va cic dau twong tu. Dung dich nuéc mudi va dung dich dextroza,
polyetylen glycol (PEG) va glyxerol bazo nudc cling co thé duoc s dung lam chit mang
16ng, cu thé cho dung dich dung d8 tiém. Duoc pham c6 thé con chira cac thanh phan b sung,
vi du chat bao quan, chét dém, chit dang truong, chét chdng oxy héa va chat 1am 6n dinh,
chét lam trong hoic chét thAm u6t khong ion, chat lam ting d nhét, va cac chat twong tu.
Dugc phdm duge mé ta trong ban mo ta nay c6 thé dwoc dong goi trong cac liéu lugng don
vi don hodc ¢ dang da lidu. Dugce phém nhin chung dugc bao ché duéi dang dung dich vo

tring va gan nhu dang truong.
VIL Vit phém san xuat va bd kit

Sang ché ciing dé xudt bo kit hodc vat phdm san xut dé str dung trong phuong phap
dugc md ta trong ban md ta nay. Theo cac khia canh, bo kit bao gdm hop phan dugc mo ta &
day (vi du, hat virut tai t6 hop theo sdng ché, nhu hat rAAV bao gbm axit nucleic mi héa cho
ARNi theo séng ché) trong bao goi thich hgp. Viéc dong géi thich hop d6i voi hop phan
(chang han nhu hop phan ding trong thé van) duoc mo ta trong ban md ta nay da dugc biét
dén trong linh vyc, va bao gém, vi du nhu, 1o (chéng han nhu lo dugc bit kin), binh, ampun,
chai, binh, goi mém déo (vi du nhu, thi Mylar hodc chét déo da duoc bit kin), va dang twong
tu. Cac vat phém san xuét c6 thé con duoc vo trung va/hoic bit kin.

Sang ché ciing dé xut bd kit c6 chira hop phan dugc mb ta trong ban md ta nay va c6
thé con chira (cac) huéng din vé phuong phép st dung hop phan nay, nhu c4c cach st dung
dugc mo ta trong ban md ta nay. BJ kit dugc md ta trong ban mo ta nay co6 thé con bao gdm

cac nguyén liéu khac dugc mong mudn trén quan diém thuong mai va cia nguoi st dung,
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bao gdm cac chit dém khac, chét pha loang, gidy loc, kim, bom tiém, va t& gidy huong dan
thuc hién phuong phap bat ky duge md t& trong ban md ta nay. Vi dy, theo mot s& phuong
4n, bo kit bao gdm hop phan cua hat virut tai t6 hop bao gdbm gen chuyén ma hoéa cho ARNi
theo sang ché dé phéan phdi it nhét 1 x 10° ban sao hé gen vao nfo ctia dong vat c6 va (vi du,
thdng qua viéc dung trong thé van) cho dong vat linh truéng nhu duge md ta & day, chit mang
duogc dung thich hop dé tiém vao ndo cua dong vat linh trudng, va mot hodc nhiéu trong sb:
chét dém, chét pha lodng, giéy loc, kim, bom tiém, va to giéy huéng dan thuc hién tiém vao
ndo cua dong vat linh truong (vi dy, dfmg trong thé van). Theo mot s6 phuong 4n, bo kit bao
gém huéng dan diéu tri bénh Huntington bé‘mg hat virut tai to hop dugc mo ta & day. Theo
mot sd phuong 4n, bd kit bao gdm huoéng din sir dung hat virut tai td hop duoc md ta & day

theo bét ky mot trong s& cdc phuong phap duge mo ta & day.
Vi du thue hién sing ché

Sang ché s& dugc hidu mot cach dy di hon dya vao céc vi du sau. Tuy nhién, can phai
hiéu ring cac vi du nay khong nhadm muc dich gii han pham vi cla séang ché. Cén phai hiéu
rang cac vi du va phuong an dugc mo ta trong ban md ta nay chi nhdm muc dich minh hoa
va nhidu cai bién hodc thay ddi khac nhau cta cac vi du va phuong dn nay s& dugc dé xuit
bdi chuyén gia trong linh vuc k§ thudt nay va duge bao g0m trong tinh thin va pham vi cua

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

" ARN can thiép (ARNI) dé xuét nghién ctru dé diéu tri nhiéu bénh & nguoi. Tuy nhién,
d6 an toan cua liéu phap chira bénh trén co s¢ ARNi ¢o thé boi kha niang clia ARN trc ché
nho (cac siARN) lién két v6i cac mARN khong mong mudn va 1am giam biéu hién ctia ching,
tac dong dugc biét 1a cAm gen ngoai dich. Ngoai dich thuong xay ra khi ving mam (cac
nucleotit 2-8 ctia ARN nhd) bét cip v6i c4c trinh tu trong céc 3'-UTR clia cac mARN khong
mong mubn va din dén su ngin can va lam mét dn dinh dich ma cia cac ban ma do. bén nay,
hiu hét cac trinh tw ARNi chita bénh dugc chon chi yéu vi hiéu qua 1am cam gen, va sau dé
duoc danh gia vé do an toan. Hai siARN duogc tao ra dé diéu tri bénh Huntington (HD), r6i
loan thodi héa thin kinh trdi, véi kha nang nhdm dich nham t6i thiéu (s7c 1a, ching thiéu cac
thanh phin mam & trong tt ca cac 3'-UTR ngudi va khi rhesus da biét) ma chimg t6 viéc lam

cam huntingtin hidu nghiém trong & ndo chudt nhat v6i bién dang nham dich nham in silico
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thép (Bang 1, Hinh 1A). Mot trinh ty (207) dugc thir nghiém vé kha nang ctia né dé ctru chita
céc kiéu hinh hanh vi trong YAC128 & md hinh chudt nhét cia HD. Su phan phéi qua thé
van cia AAV2/1-miARN-Htt-207 khong chi lam giam ham lugng mARN va protein Hit
trong ndo, ma con hiéu chinh bién dang hanh vi khac thuong & chudt nhit YAC128 va chiig
t6 hoat tinh soi dan cao va viéc xur ly 5' chinh x4c, giam thiéu tiém ning ddi véi tac dung

nhim dich nham.

BANG 1. Céc trinh tv miARN va bd sung nguoc (dich) déi véi 206 va 207 ciing nhu 1a cac

trinh tu trén va dudi dé tach dong, bao gom cac phan nho ra vi tri giéi han.

miARN | Thanh phén Trinh tu SEQ

D D
NO:

206 trinh ty miARN uGGCCGUCCAUCUUGGACCCG |1

(d6i nghia, 5'—3'")

206 bd sung nguoc CGGGUCCAAGAUGGACGGCCa |2

(c6 nghia, 5'—3")

206 trinh ty ADN ma hoa cho cAu | GTGGCCGTCCATCTTGGACC 3

truc kép miARN CGGTTTTGGCCACTGACTGA

CCGGGTCCAATGGACGGCCA

206 trinh tw ARN ctia cdu traic kép | GUGGCCGUCCAUCUUGGACC 4

miARN CGGUUUUGGCCACUGACUGA
CCGGGUCCAAUGGACGGCCA
206 trinh tu trén d& tach dong TGCTGTGGCCGTCCATCTTG |5
(>'—3") GACCCGGTTTTGGCCACTGA
vong than ma chira trinh ty
| CTGACCGGGTCCAATGGACG
miARN thyc su, bao gom phén
GCCA

nho ra vi tri giéi han dé tach

dong*
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b6 sung ngugc cua trinh ty

trong cOt sang bén trai, bao

ACTGCTTGTCAACCACACCG

ACTC

206 trinh ty du6i dé tach dong CCTGTGGCCGTCCATTGGAC 6
(5=3) CCGGTCAGTCAGTGGCCAAA
bd sung nguogc cia trinh ty

o ACCGGGTCCAAGATGGACGG

trong cdt sang bén trai, bao
gbm céc phan nhd ra vi tri giéi CCAC
han dé tach dong*

207 trinh ty miARN AGUCGGUGUGGUUGACAAGCA | 7
(d6i nghia, 5'—3'")

207 bd sung ngugc UGCUUGUCAACCACACCGACU | 8
(c6 nghia, 5'—3")

207 trinh tu ADN mi héa cho ciu | AGTCGGTGTGGTTGACAAGCA |9
tric kép miARN GTTTTGGCCACTGACTGACTG
CTTGTCCCACACCGACT

207 trinh tr ARN ctia chu tric kép | AGUCGGUGUGGUUGACAAGCA | 10

miARN GUUUUGGCCACUGACUGACUG
CUUGUCCCACACCGACU

207 trinh ty trén dé tich dong TGCTGAGTCGGTGTGGTTGA | 11
(=3) CAAGCAGTTTTGGCCACTGA
vong than ma chura trinh tu

. | CTGACTGCTTGTCCCACACC

miARN thuc su, bao gom phan
nho ra vi tri gioi han dé tich GACT
dong*

207 trinh tu dudi dé tach dong CCTGAGTCGGTGTGGGACAA 12
(=39 GCAGTCAGTCAGTGGCCAAA
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g0m céc phan nho ra vi tri gigi

han dé tach dong*

*Pbi voi trinh tu dé tach dong-Cac phan nhd ra vi tri gidi han dé tach dong duge gach chén;
trinh ty miARN dugc in dam; trinh ty vong 1a chit vin ban; cac bazo 1-8 cia miARN bd sung
nguoc dugc in ddm, nghiéng; ca bazo 11-21 (11-20 d6i v6i 170XX) ctia miARN bd sung

‘ngugc dugce in nghiéng.

Kha ning cia AAV2/1-miARN-Htt 206 va 207 dé 1am trung gian su giam mARN
huntingtin nguoi duge tht nghiém in vitro bang cach sir dung té bao than phdi ngudi
(HEK293). Céc plasmit bidu hién AAV2/1-miARN-206 va 207, ciing nhu 14 plasmit déi
chimg duong (170XA) chira trinh tw miARN di dugc thé hién trude ddy dé lam giam ham
lwong Hit bang xAp xi 50%, dugc chuyén nhidm t& bao HEK293 (8 ban sao trong mdi 1an xtr
ly). Céc té bao duoc chuyén nhiém sir dung chét phan tmg chuyén nhiém Fugene va dugc
thu hoach 48 gid sau. Téng ARN duoc phan 1ap st dung b kit TagMan® Cells-to-CT™
(Ambion). Cac ham lugng ARN duoc do bang RT-PCR thoi gian thuc dinh lugng (dugce thuc
hién va phan tich trén Thiét bi do trinh ty ABI Prism 7500 (Applied Biosystems)). Cac mirc
biéu hién duoc chudn héa dén PPIA ctia nguoi (peptidylprolyl isomeraza). Nhu thé hién trén
Hinh 2, ham lwong mARN Htt & nguoi dugc giam di sau khi chuyén nhidm bang ca hai
plasmit 206 va 207 dugc so sanh v6i dbi chung khong duoc didu tri. Mirc do giam Hit gén
nhu tvong duong so voi d6i chimg dwong 170XA.

Vi du 2: AAV2/1-miARN-Htt lam gidm sw biéu hién Htt in vivo.

Kha ning cia AAV2/1-miARN- 206 va 207 dé lam gidm ham lugng protein HTT
trong viing van cta chudt nhit HD YAC128 dugc thir nghiém. Chudt nhit YAC128 trudng
thanh tiép nhén tiém trong thé van hai bén cia AAV2/1-miARN-Hit 206 (1e10 vg/vi tri) hogc
AAV2/1-miARN-Htt 207 (1e10 vg/vi tri), hodc AAV2/1-CTL3 (d6i chimg miARN khong
ma hoa) (1e10 vg/vi tri). Mot thang sau khi tiém AAV, céc con vat bi giét chét va dugc truyén
v6i PBS. N#o duoc gom dé phan tich md hoc va sinh hoa. Péi v6i phan tich sinh héa ving
van cua mot ban cAu duge vi cit va lam dong nhanh trong nito 1ong. Ham lugng trong thé

van cia mARN Htt va protein HTT & ngudi va ¢ chudt nhit dot bién duoc d4nh gid 1an luot
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bang QPCR va thdm tich Western. mARN Htt & ngudi va Htt & chudt nhit dot bién duoc
giam di dang ké & chudt nhit dugc tiém AAV2/1-miARN-Htt 206 va AAV2/1-miARN-Htt
207 khi duoc so sanh véi con dbi ching CTL3 (Hinh 3A). PPIA dung lam gen d6i chimg
chuén héa cho tAt ¢4 cac thir nghiém QPCR. Protein HTT & ngudi va & chudt nhét dot bién
duoc giam di dang ké & tat ca cic con chudt nhat duge tiém AAV2/1-miARN-Hit khi duoc
s0 sanh vé6i con ddi chimg CTL3 va murc d giam di twong duong (xap xi 50%, p<0,05) duoc
ghi nhan & tt ca cac lan xit Iy (Hinh 3B). Beta-tubulin ding lam gen dbi chimg chuén héa

cho tit ca cac k¥ thuat thAm tich Western.

Téc dung ctia AAV2/1-miARN-Htt 206 va 207 1én ndo va khéi luong co thé ctia chudt
nhit YAC128 duoc danh gia. Khéi luong co thé clia con vat vao ngdy phau thuét duge so
sénh véi khéi luong co thé ghi nhan vao ngay giét chét, 1 thang sau khi tiém (Hinh 4A).
Khéng c6 su khac biét gitta AAV2/1-miARN-Hitt 206 va 207 so v6i dbi chimg CTL3. Tét ca
cac con chudt xuét hién khoe manh, tinh tdo, va dap tng tot mot thang sau khi diéu tri va
khong giam khéi lugng duge quan sat thdy & nhém diéu tri bit ky. Tinh trang 4m cta ndo wét
dugc ghi nhén sau khi truyén PBS va md nfo. Sy ting 1én dang k& v& mit théng ké cua khéi
luong ndo cua chudt nhit YAC128 dugc diéu tri bing AAV2/1-miARN-Htt 206 va 207 dugc
quan sat thdy so v6i trén d6i chimg dugc didu tri CTL3 (Hinh 4B).

Vi du 3: AAV2/1-miARN-Htt hi¢u chinh khiém khuyét hanh vi va phdi hep & chudt
nhiit YAC128

Kha ning ciia sy phan phéi qua thé van cia AAV2/1-miARN-Hit-207 dé diéu chinh
kidu hinh hanh vi bit thuong & chudt nhit YAC128 dugc danh gid. Anh hudng cla sy giam
di qua trung gian AAV2/1-miARN-Htt 207 cta ham luong Htt dot bién trén khiém khuyét
hiéu hinh da duogc xac dinh dic diém rd ma c6 mit trong md hinh chudt nhit YAC128 cua
HD ciing duge xét nghiém. Cac con chudt nhét cing ltra YAC128 va kiéu dai FVB do tudi
ngang bang (3 thang tudi) tiép nhan tiém trong thé van hai bén bing AAV2/1-miARN-Hit-
207 (2e10vg/vi tri) hoac vat truyén dbi chimg AAV2/1-CTL3 (210 vg/vi trf). Cac con chudt
tiép nhan kiém tra hanh vi va bi giét chét 3 thang sau khi diéu tri. Phan tich thAm tach Western
ctia dich ddng nhét nio cho thiy ham luong cua protein Hit ngudi dot bién duoc giam di dang
ké trong vung van clia cac con chudt nhit cing lira YAC128 dugc tiém AAV2/1-miARN-
Hitt-207 va kidu dai FVB (giam xép xi 50%, p<0,01) khi dugc so sanh véi déi ching dugce
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didu tri AAV2/1-CTL3. Ham luong protein HTT & chudt nhét khong duoc giam di déng ké
trong nghién ctru nay (Hinh 5A va Hinh 5B). Phén tich PCR dinh lugng thoi gian thyce chi ra
su giam di cAn xtng & ham lvgng mARN (Hinh 5C va Hinh 5D).

Chudt nhit YAC128 d3 duogc bdo cdo la thé hién su thiéu hut phéi hop vén dong (ma
6 thé duoc boc 16 rd bang cach sir dung thir nghiém thanh quay) va kiéu hinh suy nhugc (ma
¢6 thé duge boc 16 18 bing cach sir dung thir nghiém boi Porsolt) bit dau ¢ 3 thang tudi (Slow
et al., 2003, Van Raamsdonk et al., 2007). Thur nghi¢ém thanh quay cua chudt nhit YAC128
duge didu tri AAV2/1-CTL3 vao 3 thang sau khi tiém cho thdy sy thiéu hut phdi hop vén
dong dang k& khi duoc so sanh véi cc con cing ltra kiéu dai duge diéu tri AAV2/1-CTL3
(ANOVA, p<0,05) (Hinh 6A). Tuy nhién, chudt nhit YAC128 ma da dugc diu tri bang
AAV2/1-miARN-Htt-207 thé hién muc hiéu ning ma c6 thé phan biét duge véi muc hidu
niing clia chudt nhét kidu dai (ANOVA, hau kiém Tukey; WT 207 so véi YAC128 207, p=NS;
WT CTL3 so v6i YAC128 CTL3, p<0,05). Do do, viéc ha xudng mdt phan ciia ham luong
Hit d6t bién 1a du ¢ diéu chinh khiém khuyét van dong ctia chudt nhit YAC128. Khong c¢6
su khac biét dang ké & hidu ning thanh quay gitra chudt nhét kiéu dai ma tiép nhan AAV2/1-
miARN-Htt-207 va chudt nhit kiéu dai ma tiép nhan AAV2/1-CTL3. Céc béo céo trudc day
chi ra ring chudt nhit YAC128 thé hién kiéu hinh suy nhuge ma ¢6 thé duoc phat hién bang
cach stir dung thir nghiém boi Porsolt (Pouladi et al., 2009). Céc dong vét dudng nhu biéu
hién trang thai suy giam néu chiing bat dong trong khoang thoi gian kéo dai khi dat vao thing
chira nuéc. Béng cach sir dung thir nghiém t8c d6 boi co ban (trong d6 d6 tré boi dé dén duoc
bé duoc do) cdc nha nghién ctru da chimg minh rang kiéu hinh suy nhugc nay trong thi
nghiém boi Porsolt khong lién quan dén kha ning boi clia chudt nhit YAC128 va doc lap véi
su thiéu hyt phdi hop van dong dd duge ghi nhan rd trong tai liéu quan sat dugc trong mo
hinh nay (Pouladi ef al., 200). Céc con chudt nhit cing ltra YAC128 va WT ba thang tudi
dugc tiém bing vat truyén AAV2/1-miARN-Htt-207 hoic AAV2/1-CTL3 va dugce thir
nghiém 3 thdng sau trong thir nghiém boi Porsolt. Chudt nhit YAC128 dugc diéu tri CTL3
thé hién khoang thai gian tang lén & trang thai bit dong khi duoc so sanh véi chudt nhit YAC
duoc didu tri AAV2/1-miARN-Hitt-207 hodic céc con kiéu dai dugc didu tri AAV2/1-CTL3
(Hinh 6B; ANOVA p<0,05). Mot 14n nita, khong co sy khdc biét dang ké & hiéu ning ciia
chudt nhit kidu dai ma tiép nhan AAV2/1-miARN-Htt hodc AAV2/1-CTL3. Chudt nhét
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YAC128 ma da duge tiém bing AAV2/1-miARN-Hitt-207 st dung thoi gian it hon dang ké
O trang thai bét dong so véi d6i ching duge diéu tri AAV2/1-CTL3. That vay, hiéu ning cua
chudt nhit YAC128 duoc diéu tri AAV2/1-miARN-Htt-207 twong tu v6i ma hiéu nang cia
cac con cung lua kiéu dai, goi y su hiéu chinh g?m nhu hoan toan cta kidu hinh bét thuong

nay (ANOVA, hau kiém Tukey; YAC 207 so v6i YAC CTL3, p<0,05).

Téc dung ctia AAV2/1-miARN-Htt 207 1én ndo va khdi luong co thé ctia chudt nhdt
YAC128 duge danh gia. Khéi luong co thé cua con vét vao ngay phau thuit dugc so sénh
v6i khdi luong co thé ghi nhan vao ngay giét chét, 3 thang sau khi tiém. Khong c6 su khac
biét & khéi lugng co thé giita chudt nhit dugc diéu tri AAV2/1-miARN-Hit 207 so voi ddi
chimg dugc didu tri CTL3 (Hinh 7A). Tét ca cdc con chudt xuét hién khoe manh, tinh tdo, va
dap ung tot ba thang sau khi didu tri va khong giam khéi luong duge quan sat thiy & nhém
didu tri bt ky. Tinh trang 4m cua ndo uét duoc ghi nhan sau khi truyén PBS va md no.
Khong c6 su khac biét & khéi lwong niio ctia chudt nhat YAC128 duoc diéu tri bing AAV2/1-
miARN-Htt 207 so v6i trén ddi chimg dugce diéu tri CTL3 (Hinh 7B).

Vi du 4. miARN chirng minh hoat tinh dén cao va xit Iy 5' chinh x4c sau khi phan phéi
in vivo

Chudt nhit YAC128 dugc didu tri bing AAV2/1-miARN-Htt 206 hoic AAV2/1-
miARN-Htt 207 thong qua sy tiém ndi so. Sau khi diéu tri, ving van duoc iy ra, va ARN
téng s6 duoc phan 1ap. Thu vién xac dinh trinh tr ARN nho dugc x@y dung béng cach s
dung Bo6 Didu Ché Thu Vién ARN Nhé NEBNext Small RNA Library Prep Set (New
England Biolabs), va viéc x4c dinh trinh tur dugc thyc hién trén thiét bi Illumina MiSeq. Cic
mau tir 2 con chudt riéng r& duge phan tich dbi v6i mdi lan didu tri. O day téng sb clia tat ca
céc két qua doc miARN bao gbm cc trinh ty ndi sinh dugc thé hién ciing nhu 13 tong sd két
qua doc din va kem theo db6i voi vat truyén xtr ly. Viée xir ly vat truyén AAV2/1-miARN-
Htt 202T duoc bao gém trong thi nghiém nay lam dbi chimg vi né da dugc xac dinh trinh ty
tir truée. Ti 16 phin trdm vi tri bit dAu duge mong doi di voi mdi soi dan va soi di kem 1a >

99%, va vat truyén 207 6 ti 1& soi din : s¢i di kém cao bang 76,1% va 79,3%.

Bang 2. Hoat tinh dan va xut ly 5'

Vit truyén 202T# 206 207
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ID mau # 202 23 28 33 34
Téng két qua doc* 1,898,745 | 3,184,602 | 3,307,273 | 3,386,131 | 2,599,808
# Tong két qua doc (din) 47,001 196 186 11,801 | 39,177
% trong Vi tri bat dau dugc 99,1 100 99,5 97,9 97,6
mong doi

# Tong két qua doc (di kém) | 465,981 554 719 3,075 12,327
% trong vi tri bt dau duogc 99,2 99,1 99,4 99,5 99,2
mong doi

% Dan 0,2 26,1 20,6 79,3 79,1

Vi du 5. Vit truyén miRHtt207 tu b6 sung

Cat xét biéu hién 207 miRHtt ¢6 thé duoc dong goi dudi dang hé gen vat truyén tu
bd sung. D& dat duoc didu ndy, plasmit ITR dugc thiét ké dé c6 kich thudc chi la 2,3kb, diéu
nay lam thuén lgi cho vigc dong goi vt truyén dang dime 4,6kb; 4,6 kb 1a dung tich déng goi
ctia vat truydn AAV. Plasmit ITR c6 thé duogc thiét ké dé c6 STTR WT va 3 ‘ITR bj cét cut,
bi khuyét D da dot bién (A ITR), nhu duge minh hoa trén Hinh 8. Hé gen vat truyén duoc du
doan ma c6 thé duoc déng géi 1a hé gen vat truyén tu bd sung, ma 1a 3165 bp, va chira 5° va
3'ITR WT va delta ITR ndi tai, thit ba (vi du nhw, intron kham). Ngoai ra, mong dogi rang mot

sb hé gen vat truyén dang monome dugc dong goi, va chiing c6 kich thuéce 1a 1656bp.

Phuong phép khéc dé tao ra vét truyén AAV miRHit 207 tu bd sung sz la, dong goi
hai h¢ gen vat truyén trong mdi capsit, s& tao ra hé gen vat truyén soi don, nhé, fizc la, 1755bp,
sao cho hai ban sao cua hé gen vét truyén duoc déng goi dudi dang cac loai trung gian sao
chép, 3365 bp, (Hinh 9). Trong vi du ndy plasmit ITR s& ¢6 5' va 3' ITR WT va trung gian
sao chép, 3365bp, s& c6 ba ITR WT, mot 5' ITR va 3' ITR va mot ITR ndi tai. Cac loai hé gen

vt truyén soi don, 1755bp, cling ¢6 thé dugc déng goi.
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CAC TRINH TU BO SUNG

Tt ¢4 céc trinh tu polypeptit dugc thé hién 1a dau N dén dau C- trir khi c¢6 chi dinh khac di.

Tht c4 céc trinh tu axit nucleic duoc thé hién 1a 5' d@én 3' trir khi ¢6 chi dinh khac di.

Trinh tu ADN khung miARN

ctggaggcttgctgaaggetgtatgetgttagacaatgattcacacggtgttttggccactgactgacaccgtgtgtcattgtctaacag
gacacaaggcctgttactagcactcacatggaacaaatggee (SEQ ID NO:14)

ITR AAV bién thé cho vt truyén scAAV

CCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCG
CCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGA
GAGGGA (SEQ ID NO:15).

ssAAV?2/1miRHtt.de

TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAG
CCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCG
CAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTCTATATTACCCTGCTA
GGCAATTGGATCCCGGACCGTCGACATTGATTATTGACTAGTTATTAATAGTAA
TCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGT
CAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTAT
CATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGG
CATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCT
CCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTITTAATTAT
TTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGL
GGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCC

-74-

74/106



45240

AATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCG
GCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGCGCTGLC
TTCGCCCCGTGCCCCGCTCCGCCGCCGCLCTCGCGCCGLCCCGCCCCGGCTCTGACT
GACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTG
TAATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGAAAGC
CTTGAGGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGGGTGC
GTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCTCCGCGCTGCCCGGCAGG
CTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGA
GGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGGGCTGCGAGGGG
AACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGG
CGCGTCGGTCGGGCTGCAACCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCA
CGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTGGCGCGGGGCTCGCCG
TGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGLCT
CGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGLGGLLLLLGGAGLCGLeaGa
GCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGA
GGGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGCGCCGGCAGG
AAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTC
CCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACG
GGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGC
TAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTT
ATTGTGCTGTCTCATCATTTTGGCAAAGAATTCTTCGAAAGATCTGCTAGCCTGG
AGGCTTGCTGAAGGCTGTATGCTGAGTCGGTGTGGTTGACAAGCAGTTTTGGC
CACTGACTGACTGCTTGTCCCACACCGACTCAGGACACAAGGCCTGTTACTAGC
ACTCACATGGAACAAATGGCCATGCATCTAGAGGGCCCTATTCTATAGTGTCAC
CTAAATGCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCA
TCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCA
CTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTC
ATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGAGCTAGAGTCGACCGGACCGGTGGAAGTCCTC
TTCCTCGGTGTCCTTGACTTCAAAGGGTCTCTCCCATTTGCCTGGAGAGAGGGGAAG
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GTGGGCATCACCAGGGGTGAGTGAAGGTTTGGAAGAGTGTAGCAGAATAAGAAACCA
TGAGTCCCCTCCCTGAGAAGCCCTGAGCCCCCTTGACGACACACATCCCTCGAGGCT
CAGCTTCATCATCTGTAAAAGGTGCTGAAACTGACCATCCAAGCTGCCGAAAAAGATT
GTGTGGGGATAATTCAAAACTAGAGGAAGATGCAGAATTTCTACATCGTGGCGATGTC
- AGGCTAAGAGATGCCATCGTGGCTGTGCATTTTTATTGGAATCATATGTTTATTTIGAGG
GTGTCTTGGATATTACAAATAAAATGTTGGAGCATCAGGCATATTTGGTACCTTCTGTC
TAAGGCTCCCTGCCCCTTGTTAATTGGCAGCTCAGTTATTCATCCAGGGCAAACATTC
TGCTTACTATTCCTGAGAGCTTTCCTCATCCTCTAGATTGGCAGGGGAAATGCAGATG
CCTGAGCAGCCTCCCCTCTGCCATACCAACAGAGCTTCACCATCGAGGCATGCAGAG
TGGACAGGGGCCTCAGGGACCCCTGATCCCAGCTTTCTCATTGGACAGAAGGAGGA
GACTGGGGCTGGAGAGGGACCTGGGCCCCCACTAAGGCCACAGCAGAGCCAGGAC
TTTAGCTGTGCTGACTGCAGCCTGGCTTGCCTCCACTGCCCTCCTTTGCCTCAAGAG
CAAGGGAGCCTCAGAGTGGAGGAAGCAGCCCCTGGCCTTGCCTCCCcACCTCCCCTC
CCCTATGCTGTTTTCCTGGGACAGTGGGAGCTGGCTTAGAATGCCCTGGGGCCCCCA
GGACCCTGGCATTTTAACCCCTCAGGGGCAGGAAGGCAGCCTGAGATACAGAAGAG
TCCATCACCTGCTGTATGCCACACACCATCCCCACAGTTACGTACTAGTTCGAAGCCA
CGCGGACCGTTATAGTTACGAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTC
TCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCC
GGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGG
CCAAAGATCT

(SEQ ID NO:16)

Trinh tw ADN mIR207 dugc théhién in dam (SEQ ID NO:17)

Trinh tu nhdi duge thé hién in nghiéng (SEQ ID NO:18)

Phin cta gen AIAT
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aattcgecctigggeetaggeaattggatecpccggeagagaaaacatcccagggaltitacagatcacatgcaggeagggacca

gctcaacccttctttaatgteatccagggagggpgccagggatggaggeeagogpettoagpagcpagaggcagttatittigggtg
ggattcaccacttiicccatgaagaggggagactigglattttglicaatcattaagaagacaaagggtitgtigaacttgacctegggg
gggatagacatgggtatggectctaaaaacatggecccageagettcagtecctttctegtegatggtcageacagecttatgeacgg
cetggaggggagagaageagagacacgtigtaaggctgatceccaggectegageaaggcteacgtggacacctcecaggaage

gcteacteeecctggacggecectggeectgeacatecteteeeteectgteacataggecttgeteetectcaaggetttggetgatgg
ggctggeteceetetgtecatettcetgacaagegectetececctgelcaggigeacceacaactcagaacagggaagageategt
cactccacgtctgectecagggctetetectttetagtacacggettgaagetecttgaggacacggaccetggeagtgaccticaca

gtgcccagaccecaagataatgeagecattcatggaactgeaggttgttcattggtegectitagitttccaaaataagtgtcactttage
tgaaatcattcattaattcagacaccaaatctcacagatcgaaggagtcagaaattcettigaaacaacttageccaaacctttetgigte
agtatggataaatcaaggcccaatgictagaaggictigggcaaagttgaaaticagggtcagigacacaacctcaagggaggcce

cgaaagtgccagetgeacageageecctgecetggetttgetgtitgeccaccgteecgtgicagtgaatcacgggcatcticaggag
ctcagectgggtetteatttgtttcecteggececcticctcagectcaggacagtactgcagececcacacaticttcectacagatace
atggtgcaacaaggtcgtcagggtgatctcacctiggagageticaggggtgcectectetgtgacceeggagaggicageeccatlg
ctgaagaccttagtgatgeecagttgacccaggacgctcticagatcataggttccagtaatggacagtitgggtaaatgtaagetggc
agacctgtegtgcagaaaagaaattcaaggeatggcacageatteetetigticttctgggacccaccacagigeaagtgtttetttect
gattatttctgecacttacteetgtgtectecacccacactaagatgggaacteggcettiggtttgtictactittageictictacattgagt

caaagaatgtlaacatcgaatgaatcacaaaagetigaaatgecacctectetgatatictaggtgtectggaagectgtetcatetige

cctgtagtgttgggteacctggeccecagectgtaacatececagggecctacacccagagaaacacggggetggtggeagtoce
cagtgacaaccgtttagtggataagagaagagigaccacaccaggetgagtgctectetetggititccatggggagacaatgeeac
cetgagcagggtctggtgtgageggcagetggetetgggctetetgateegttaceeteteagectettigtictitcticaaccectgga
geagagacctcaggaggtectggeatggaacagagaaaticeagectegattectattatgaacecgacaccttttgtattticatctig
gttttacagtgtacaaaacgaactagatcageagggcatgggcataate acgaatgcacacacatacactaatgtgtggctcatgttta
agtatcacttactacaggacacccaatctaacagcaccgataaagtgacagagaaacgcaagectictgegaacatggeetggetgt
tccaattcegaaccttgetttictgggectigecacacaggeteticceccglecccecagggacatictacecttgaaciceacactee
actgctgectttgecaggaageccatctgttectttttggtictgecagaac gtgtgetggtgctgetgtecctgecttgggcactggata
ttgggaagggacagtgtccacactggagtgggaagticccagggacgagacctitacctectcaccetgggtactgtictectcatgg
agcatggacggcgctgectgaactcagtggtggecteatictggaagecaagtttatacagagtageagigacccaggatglggg
gltcaccclicctcageectetggecagtectgatgggecteagtcecaacatggetaagaggtglgggeagetictiggicacectea

gettgggoaatcaccttetgtcttcattitccaggaacttggtgatgatatcgigggiga gttcatttaccaggtgctgtagtttccectcat
caggcaggaagaagatggcggtggcattgeccaggtatitcatcageageacccagetggacagcticttacagtgetggatglitaa
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acatgcctaaacgcttcatcataggeaccttcacggtggtcacctggtccacgtggaagtectettecteggtgtecttgacttcaa

ataagaaaccatgagtcccctecectgagaagecctgageccccttgacgacacacatecctegaggetcagettcatcatet

staaaaggtgctgaaactgaccatccaagetgccgaaaaagattgtgtggggataaticaaaactagaggaagatgcagaat

ttetacategtgocgatgtcagoctaagagatlgecatcgtggcetgtocattittatiggaatcatatgtttatitgagggigictiggat

attacaaataaaatgttggagcatcaggceatattiggtacctictgtctaaggcicectgeccectigitaatiggeagetcagiiatic

atccaggocaaacattetgcttactaticctgagagcetitcctcatectetagatiggeaggggaaatgeagalgectgageagec

fccectetgecataccaacagagceticaccaltcgaggeatgea oagtogacagggocctcagggacccetgatceccagcettict

cattggacagaageagoagactggggociggagagggacctgggeccccactaaggecacageagagecaggaciitaget

gtoctgactgcagectggcttgcctecactgccetcctitgectcaagageaagggagecicagagiggaggaageageccclg

Qccttgcctcccacctcccctcccctat,gctgttttcétggzaca glogoagctggcltagaalgccctggggocceccaggaccect

gocaltitaacccctcaggggcaggaaggcagectgagatacagaagagiccatcacctgeigtatgecacacaccalcecea

cagttacgtactagticgaagecacgegtccgaagggcgaatt

(SEQ ID NO:20)

" Trinh tu nhdi dung trong mét sb phuong an duge gach chan

Trinh tu intron kham delta

ggagtcgetgegegetgecttegeeeegtgececgeteegecgeegeetegegeegeecgeececggetetgactgaccgegttac
tcccacaggtgagegggegggacggececttetectecgggcetgtaattagegettggtttaatgacggettgtttettttctgtggetge
gtgaaagccttgaggggctecegggagetagagectetgetaaccatgttcatgecttcttctttttcctacagetectgggeaacgtget
ggttattgtgctgtctcatcattttggeaaagaattcctcgaagatecggtacecaattceggggececcacgetgegeateegeg

(SEQ ID NO:21)
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Yéu ciu bio hd
1. ARNi c6 chira soi thir nhét va soi thir hai, trong d6
a) soi tht nhét va soi thi hai tao thanh cAu tric kép;

b) soi thir nhit ¢6 chira ving din, trong d6 ving din c6 chia trinh ty axit nucleic 5’-
UGGCCGUCCAUCUUGGACCCG-3” (SEQ ID NO:1), hodc trinh ty axit nucleic ¢6 do
twong dong trinh ty 16n hon 90% d6i véi SEQ ID NO:1; hoic 5-
AGUCGGUGUGGUUGACAAGCA-3’ (SEQ ID NO:7), hoac trinh ty axit nucleic c6 do
tuong ddng trinh tir 1én hon 90% d6i voi SEQ ID NO:7; va

¢) soi thi hai ¢6 chira viing khong dan.

2. ARNi theo diém 1, trong d6 ving din nucleic c6 chia trinh ty axit nucleic 5°-
UGGCCGUCCAUCUUGGACCCG-3 (SEQ ID NO:1), hodc trinh ty axit nucleic c6 do
tuong déng trinh tu 16n hon 90% d6i voi SEQ ID NO:1; va viing khong din c6 chira trinh tu
5’- CGGGUCCAAGAUGGACGGCCA-3’ (SEQ ID NO:2), hogc trinh ty axit nucleic c6 do
tuong dong trinh tw 16n hon 90% déi voi SEQ ID NO:2.

3. ARNi theo diém 1, trong d6 vung din nucleic c¢6 chta trinh ty axit nucleic 5’-
AGUCGGUGUGGUUGACAAGCA-3’ (SEQ ID NO:7), hogc trinh ty axit nucleic ¢6 do
twong ddng trinh tw 16n hon 90% d6i véi SEQ ID NO:7; va ving khong dan ¢6 chira trinh tw
5°- UGCUUGUCAACCACACCGACU-3’ (SEQ ID NO:8), hogc trinh ty axit nucleic ¢6 do
twong dong trinh ty 16n hon 90% dbi véi SEQ ID NO:8.

4. ARNi theo diém 1, trong d6 soi thir nhat va sgi thir hai duge lién két v6i nhau boi cu nbi
ARN c¢6 kha nang tao thanh cAu truc vong, va trong dé cdu ndi ARN c6 chira tir 4 dén 20

nucleotit.

5. ARNi theo diém 1, trong d6 ARNi ¢6 chua trinh tu axit nucleic SEQ ID NO:4 hogdc SEQ
ID NO:10, hodc trinh tu nucleotit tuong ddng khoang 90% d6i voi trinh tu nucleotit SEQ ID
NO:4 hodc SEQ ID NO:10.

6. ARNi theo diém 1, trong d6 ARNi nay 14 ARN trc ché nhé (siARN), microARN (miARN),
hodc ARN cip téc nho (shARN).
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7. ARNi theo diém 1, trong d6 ARNi nhdm dich ARN mi héa cho polypeptit lién quan dén
bénh Huntington.

8. ARNi theo diém 7, trong d6 polypeptit 1a huntingtin.
9. ARN; theo diém 8, trong d6 huntingtin c6 chtra dot bién lién quan dén bénh Huntington.

10. CAu tric biéu hién ¢6 chira axit nucleic ma héa cho ARNIi theo diém bét ky trong sb céc

diém tir 1 dén 6.

11. Chu trtc biéu hién theo diém 10, trong d6 axit nucleic ma hoa cho ARNi ¢6 chta gia do

miARN.

12. CAu trtc biéu hién theo diém 10, trong d6 axit nucleic ma hoéa cho ARNi duogc lién két
c6 diéu khién véi ving khai dong, va trong d6 vang khoi dong dugce chon tir viing khai dong
rit sém cua virut cu bao (CMV), LTR RSV, LTR MoMLYV, vung khoi dong phosphoglyxerat
kinaza- 1 (PGK), ving khéi dong virut khi 40 (SV40), ving khéi dong CK6, vung khoi dong
transthyretin (TTR), vang khoi dong TK, ving khoi dong dép Ung tetraxyclin (TRE), vung
khai dong HBV, ving khoi dong hAAT, vung khoi dong LSP, vang khoi dong dac hi€u gan
kham (LSP), ving khoi dong E2F, vung khoi dong telomeraza (hTERT); ving khéi dong
ving ting cudng clia virut cy bao/beta-actin & ga/B-globin & thd (ving khoi dong CAG), vung
khoi dong yéu t6 kéo dai l-alpha (ving khéi dong EFl-alpha), ving khoi dong B-
glucuronidaza & nguoi, ving khai dong B-actin & ga (CBA), ving khéi dong LTR cuia virut

sarcom Rous retrovirut, ving khéi dong dihydrofolat reductaza, va ving khéi dong 13-actin.
13. Chu truc biéu hién theo diém 10, trong do cAu tric biéu hién con chira intron.

14. CAu trtic biéu hién theo diém 13, trong d6 vat truyén biéu hién la vat truyén tu bd sung va

intron 12 intron kham delta.

15. CAu triic bidu hién theo diém 10, trong d6 c4u tric biéu hién con chira tin hiéu polyadenyl
héa, va trong d6 tin hiéu polyadeny! hoa 12 tin hiéu polyadenyl h6a hoocmdén tang truéng cua

bo, tin hiéu polyadenyl hoa SV40, hodc HSV TK pA.

16. Vat truyén c6 chira cAu trac biéu hién theo diém 10.
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17. Vit truyén theo diém 16, trong d6 vat truyén 1a vat truyén virut két hgp adeno téi t6 hop
(rAAV), vit truyén adenovirut tai t6 hop, vat truyén lentivirut ti t6 hop hodc vat truyén virut

herpes simplex (HSV) téi t6 hop.
18. Vit truyén theo diém 17, trong d6 vit truyén 1a vét truyén rAAV.

19. Vit truyén rAAV theo diém 18, trong d6 cAu tric biéu hién duge kep bdi mot hodc nhiéu

trinh tuy doan 1dp cudi nguoc chiéu (ITR) AAV.

20. Vat truyén rAAV theo diém 19, trong d6 ITR AAV 14 cac ITR kiéu huyét thanh AAV1,
AAV2, AAV3, AAV4, AAVS5, AAV6, AAVT, AAVS, AAVTh8, AAVrh8R, AAV9, AAV10,
AAVrh10, AAV11, AAV12, AAV2R471A, AAV DJ, AAV dé, AAV bo, hoiic AAV chudt.

21. Vit truyén rAAV theo diém 19, trong d6 vt truyén nay 1a vat truyén rAAV tu bb sung.

22. Vit truyén rAAV theo diém 21, trong d6 vét truyén c6 chira trinh ty axit nucleic thir nhét
ma hdéa cho ARNI va trinh tu axit nucleic thir hai ma hoa cho dang bd sung cua ARNI, trong
d6 trinh tyu axit nucleic th nhit c6 thé tao thanh cip bazo trong soi v6i trinh tu axit nucleic
thr hai doc theo hdu hét hoic toan bg chiéu dai cia né.

23. Vit truyén rAAV theo diém 22, va trong d6 trinh ty axit nucleic thir nhét va trinh tu axit
nucleic thir hai dugc lién két bang ITR AAV dot bién, trong d6 ITR AAV d6t bién nay c6

chira sy 1am khuyét cia ving D va ¢6 chira dot bién cua trinh ty phan giai du tan cung.
24. Té bao dugc phén 1ap c6 chira vat truyén theo diém 16.
25. Hat AAV tai td hop c6 chira vét truyén rAAV theo diém 19.

26. Hat rAAV theo diém 25, trong d6 hat virut AAV c6 chira capsit AAV1, AAV2, AAV3,
AAV4, AAVS5, AAV6, AAVT, AAVS, AAVrhS, AAVTh8R, AAVY9, AAV10, AAVrhl0,
AAV11, AAV12, AAV2R471A, AAV2/2-Tm8, AAV DJ, AAV2 N587A, AAV2 E548A,
AAV2 N708A, AAV V708K, AAV2-HBKO, AAVDIJS, AAVPHP.B, AAVPHP.eB,
AAVBRI, AAVHSC15, AAVHSC17, AAV dé, thé kham AAV1/AAV2, AAV bo, hodc
AAV chudt capsit kiéu huyét thanh rAAV2/HBoV1.

27. Hat rAAV theo diém 25, trong d6 ITR ¢6 ngudn gbe tir AAV2 va capsit clia hat TAAV ¢6
ngudn gbc tir AAV1.
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28. Hop phén c6 chira hat rAAV theo diém 25, tuy y trong d6 hop phan nay con chira cht

mang dugc dung.
29. B6 kit c6 chira ARNi theo diém 1, con chira huéng din st dung.
30. ARNi theo diém 1, trong d6 ving dan c6 chia trinh tur axit nucleic SEQ ID NO:1.

31. ARNi theo diém 1, trong d6 ving dn c6 chira trinh tir axit nucleic c6 do twong ddng trinh
tw 16n hon 90% déi v&i trinh tu axit nucleic SEQ ID NO:1 va duy tri it nhat la mot md tip
CpG. '

32. ARN; theo diém 1, trong d6 viing din c6 chira trinh ty axit nucleic c6 do twong dong trinh
tw 16n hon 95% dbi voi trinh ty axit nucleic SEQ ID NO:1 va duy tri it nhat 1a mot md tip
CpG.

33. ARNi theo diém 1, trong d6 ving din c6 chira trinh ty axit nucleic SEQ ID NO:7.

34. ARNi theo diém 1, trong d6 ving din c6 chira trinh ty axit nucleic c6 do tuong ddng trinh
tu 16n hon 90% déi vé6i trinh tu axit nucleic SEQ ID NO:7 va duy tri it nhat 14 mot mo tip
CpG.

35. ARNi theo diém 1, trong d6 ving dan c6 chira trinh tu axit nucleic ¢6 do twong dong trinh
tu 16n hon 95% dbi véi trinh ty axit nucleic SEQ ID NO:7 va duy tri it nhit 14 mot mé tip
CpG.

36. ARNi theo diém 2, trong d6 viing dan c6 chira trinh ty axit nucleic SEQ ID NO:1 va ving
khong din c6 chira trinh ty SEQ ID NO:2.

37. ARNj theo diém 2, trong d6 viing din c6 chita trinh ty axit nucleic c6 do twong dong trinh
tw 16n hon 90% déi véi trinh tw axit nucleic SEQ ID NO:1 va duy tri it nhat 1a mot m6 tip
CpG, va ving khong din c6 chia trinh tu axit nucleic ¢6 d6 tuong d6ng trinh tr 16n hon 90%
dbi v&i trinh tu axit nucleic SEQ ID NO:2 va duy tri it nhét 12 mot mo tip CpG.

38. ARNi theo diém 2, trong d6 ving din c6 chira trinh ty axit nucleic c6 do tuong dong trinh
tw 16n hon 95% dbi véi trinh ty axit nucleic SEQ ID NO:1 va duy tri it nhit 1a mot md tip
CpG, va ving khong din c6 chira trinh tu axit nucleic ¢6 do tuong ddng trinh tw 16n hon 95%

dbi véi trinh tu axit nucleic SEQ ID NO:2 va duy tri it nhét 14 mot mo tip CpG.
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39. ARNi theo diém 3, trong d6 viing din c6 chira trinh tu axit nucleic SEQ ID NO:7 va ving
khong dan c6 chira trinh tw SEQ ID NO:8.

40. ARNi theo diém 3, trong d6 viing din c6 chira trinh ty axit nucleic ¢6 do tuong ddng trinh
tu 16n hon 90% ddi v6i trinh ty axit nucleic SEQ ID NO:7 va duy tri it nhat 14 mot mb tip
CpG, va ving khong din c6 chira trinh ty axit nucleic ¢6 do twong déng trinh ty 16n hon 90%

dbi véi trinh tu axit nucleic SEQ ID NO:8 va duy tri it nhat 1 mot mo tip CpG.

41. ARNi theo diém 3, trong d6 ving din c6 chira trinh ty axit nucleic c6 do tuong dong trinh
tir 16n hon 95% di voi trinh ty axit nucleic SEQ ID NO:7 va duy tri it nhat la mot mo tip
CpG, va ving khéng dan ¢6 chira trinh ty axit nucleic ¢6 do twong ddng trinh ty 16n hon 95%

d6i v6i trinh tu axit nucleic SEQ ID NO:8 va duy tri it nhét 1a mdt mé tip CpG.
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DANH MUC TRINH TU

<110> GENZYME CORPORATION
<12@>ARNLCAUTRUCB@UrﬂENcoCHUAAMTNucmmnmAHoACHOARNivAvATTRUYEVcOCHUACAUTRUCNAv
<130> 159792014740

<140> Khéng dugc chi dinh

<141> DPong thoi & day

<150> US 62/561,843

<151> 2017-09-22

<160> 22

<178> FastSEQfor Windows Phién ban 4.0
<210> 1

<211> 21

<212> ARN

<213> Trinh tu Nhan tao

<220>

<223> Cau trac tdng hop

<400> 1

uggccgucca ucuuggaccc g 21
<210> 2

<211> 21

<212> ARN

<213> Trinh tu Nhan tao

<220>

<223> C&u truc téng hap

<400> 2

cggguccaag auggacggcc a 21
<210> 3

<211> 690

<212> ADN

<213> Trinh ty Nhan tao

<220>

<223> Cau truc téng hop

<4008> 3

gtggeegtce atcttggacc cggttttgge cactgactga ccgggtccaa tggacggeca 60

<210>
211>

4
60
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<212> ARN
<213> Trinh tu Nhan tao

<220>
<223> C&u truc téng hop

<400> 4
guggccgucc aucuuggacc Cgguuuugge cacugacuga ccggguccaa uggacggeca 60

<210> 5

<211> 64

<212> ADN

<213> Trinh tu Nhan tao

<220>
<223> C&u trac téng hop

<400> 5
tgctgtggee gtccatcttg gacccggttt tggeccactga ctgaccgggt ccaatggacg 66
geea 64

<210> 6

<211> 64

<212> ADN

<213> Trinh ty Nhan tao

<220>
<223> Cau tric téng hgp

<400> 6

cctgtggecg tccattggac ccggtcagtc agtggccaaa accgggtcca agatggacgg 660
ccac 64

210> 7

<211> 21

<212> ARN

<213> Trinh tu Nhan tao

<220>
<223> C&u tric téng hop

<400> 7
agucggugug guugacaagc a 21

<210> 8

<211> 21

<212> ARN

<213> Trinh ty Nhan tao

<220>
<223> Cau truc téng hagp

<400> 8
ugcuugucaa ccacaccgac u 21
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<210> 9

<211> 59

<212> ADN

<213> Trinh ty Nhan tao

220>
<223> Cau truc téng hop

<400> 9
agtcggtgtg gttgacaagc agttttggcc actgactgac tgcttgtccc acaccgact 59

<210> 10
<211> 59
<212> ARN
<213> Trinh tuv Nhan tao

<220>
<223> C&u truc téng hop

<400> 10
agucggugug guugacaagec aguuuuggcc acugacugac ugcuuguccc acaccgacu 59

<210> 11

<211> 64

<212> ADN

<213> Trinh tu Nhan tao

<220>
<223> Cau truc téng hop

<400> 11
tgctgagtcg gtgtggttga caagcagttt tggccactga ctgactgett gtcccacacc 66
gact 64

<216> 12
<211> 64
<212> ADN
<213> Trinh ty Nhan tao

<220>
<223> C&u trac téng hop

<400> 12

cctgagtcgg tgtgggacaa gcagtcagtc agtggccaaa actgettgtc aaccacaccg 60
actc 64

<210> 13

<211> 19

<212> ARN

<213> Trinh ty Nhan tao

<220>
<223> C&u truac téng hgp

-100-



<400> 13
guuuuggcca

<21e> 14
<211> 132
<212> ADN

cugacugac

<213> Trinh tu Nhan tao

<220>

<223> C&u tric téng hop

<400> 14

45240

19

ctggaggctt gctgaagget gtatgectgtt agacaatgat tcacacggtg ttttggccac 60
tgactgacac cgtgtgtcat tgtctaacag gacacaaggc ctgttactag cactcacatg 120

gaacaaatgg

<216> 15
<211> 113
<212> ADN

cc

<213> Trinh tu Nhan tao

220>

<223> C&u trac téng hop

<400> 15

132

ccactccctc tctgegeget cgetcgetca ctgaggecgg gegaccaaag gtcgeccgac 60
gcccgggett tgccecgggeg gectcagtga gcgagcegagce gcgcagagag gga

<21e> 16
<211> 3510
<212> ADN

<213> Trinh tu Nhan tao

<220>

<223> C&u triac téng hop

<400> 16

ttggccactc
cgtcgggcega
gccaactcca
gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
tcteccccccc
cgatggggsc
gegegCceeesc
ttccttttat
cgggagtcgc
cgecececeggcet
ctccgggctg
aaagccttga

cctctctgeg
cctttggtcg
tcactagggg
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctccccaccc

B8EEL8EEEESE
gaggcggaga
EECEALECEE
tgcgegetge
ctgactgacc
taattagcgc

ggggctecgg

cgctegetceg
cccggcectca
ttcctctata
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg
ccaattttgt
g88888CECE
ggtgeggegg
CEECEECELC
cttcgccccg
gegttactcc
ttggtttaat

gagggccctt

ctcactgagg
gtgagcgagc
ttaccctgcet
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
tgagccccac
atttatttat
cgccaggegg
cagccaatca
ggccctataa
tgccccgetce
cacaggtgag
gacggcttgt
tgtgeggges

-101-

ccgeeegggc
gagcgcgcag
aggcaattgg
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc
tttttaatta
gECeeLLCes
gagcgececg
aaagcgaagc
cgececgecegec
cgggcggeac
ttcttttctg

gagcggcteg

aaagcccggg
agagggagtg
atcccggacc
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca
ttttgtgcag
gecgageesc
ctccgaaagt
gcgcegecees
tcgecgecegec
ggcccttctce
tggctgegtg
gggegtgegt

113

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080

101/106



gegtgtgtgt
gctgegggcsg
ggggcggtgc
tgtgegtege
acccccctcec
gtggcgeges
cggggecegec
gcggetgteg
cgcagggact
ccccctctag
agggccttcg
cgcgeegeeea
tgaccggegg
tcctgggcaa
gatctgctag
gttttggcca
gcactcacat
atgctagagc
gcccctceccc
aaaatgagga

tggggcagga
agtcgaccgg
catttgcctg
tgtagcagaa
acacatccct
ctgccgaaaa
tcgtggegat
gtttatttga
taccttctgt
caaacattct
gcagatgcect
agagtggaca
gactggggct
ctgtgctgac
cctcagagtg
ttcctgggac
aacccctcag
cacacaccat
ggaaccccta

cgggcgacca
agcgcgcaga

<210> 17
<211> 21
<212> ADN

gtgegteges
CggCcecgeses
ccecgeggtgc
ggggtgagca
ccgagttgcet
gctcgeegtg
tcgggeeggs
aggegegecg
tecectttgtcec
CEEECECEEE
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
cctggaggct
ctgactgact
ggaacaaatg
tcgctgatca
cgtgecttcc
aattgcatcg

cagcaagges
accggtggaa
gagagageges
taagaaacca
cgaggctcag
agattgtgtg
gtcaggctaa
gggtgtcttg
ctaaggctcc
gcttactatt
gagcagcctc
ggggcctcag
ggagagggac
tgcagcctgg
gaggaagcag
agtgggagct
gggcaggaag
ccccacagtt
gtgatggagt
aaggtcgccc

gagggagtgg

agcgecgegt
ctttgtgcgc
gggggggect
gggggtgtee
gagcacggcc
ccggeegees
gagggctcgg
agccgcagcc
caaatctgtg
gcgaageggt
cgececgecegtc
cgggeeeeac
tctgctaacc
attgtgctgt
tgctgaaggc
gcttgtccca
gccatgcatc
gcctcgactg
ttgaccctgg
cattgtctga

gaggattggg
gtcctcttcc

aaggtgggca
tgagtcccct
cttcatcatc
gggataattc
gagatgccat
gatattacaa
ctgccccttg
cctgagagct
ccctctgcca
ggacccctga
ctgggeccccc
cttgcctcca
cccctggect
ggcttagaat
gcagcctgag
acgtactagt
tggccactcc

gacgcccggg
Ccaaagatct

<213> Trinh ty Nhan tao

<220>

<223> Cau trdc téng hgp

<400> 17

agtcggtgtg gttgacaagc a

<210> 18
<211> 989

45240

gcggetecege
tccgcagtgt
gcgaggggaa
gcgegteggt
cggctteggg
ggtggcggca
g888agLgELLCE
attgecctttt
cggagccgaa
gCcgeCegecegg
cccttctcecc
ggggcragesc
atgttcatgc
ctcatcattt
tgtatgctga
caccgactca
tagagggccc
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
tcggtgtect
tcaccagggg
ccctgagaag
tgtaaaaggt
aaaactagag
cgtggectgtg
ataaaatgtt
ttaattggca
ttcctcatcc
taccaacaga
tcccagettt
actaaggcca
ctgccctect
tgcctcccac
gceetggggc
atacagaaga
tcgaagccac
ctctctgegc
ctttgecccgg

-102-

gctgeccegge
gcgegagees
caaaggctgc
cgggctgcaa
tgcggggctc
ggtggggsteg
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttecttettt
tggcaaagaa
gtcggtgteg
ggacacaagg
tattctatag
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct
tgacttcaaa
tgagtgaagg
ccctgagecc
gctgaaactg
gaagatgcag
catttttatt
ggagcatcag
gctcagttat
tctagattgg
gcttcaccat
ctcattggac
cagcagagcc
ttgcctcaag
ctcccctcecc
ccccaggacc
gtccatcacc
gcggaccgtt
gctecgetege
gcggectcag

ggctgtgagce
agcgecggeceg
gtgcggggtyg
cccccectge
cgtacggggc
CCggecegees
cggagcgcecg
tgcgagaggg
cgccgecgea
atgggcgeeg
cggggetgtc
ttctggegtg
ttcctacagc
ttcttcgaaa
ttgacaagca
cctgttacta
tgtcacctaa
tctgttgttt
ctttcctaat

gggeeteees

ggggagctag
gggtctctcc

tttggaagag
ccttgacgac
accatccaag
aatttctaca
ggaatcatat
gcatatttgg
tcatccaggg
caggggaaat
cgaggcatgc
agaaggagga
aggactttag
agcaagggag
ctatgctgtt
ctggcatttt
tgctgtatgc
atagttacga
tcactgaggc

tgagcgageg

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1926
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
27660
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3510

21
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<212> ADN

<213> Trinh tu Nhan tao

220>

<223> C&u truc téng hop

<400> 18

gtggaagtcc
gaggggaagyg
aaaccatgag
gctcagettc
tgtgtggega
ggctaagaga
gtcttggata
ggctccctge
actattcctg
agcctcccect
cctcagggac
agggacctgg
gcctggettg
aagcagcccc
ggagctggct
aggaaggcag
acagttacgt

<216> 19
<211> 3510
<212> ADN

tcttcctegg
tgggcatcac
tccecteect
atcatctgta
taattcaaaa
tgccatcgtg
ttacaaataa
cccttgttaa
agagctttcc
ctgccatacc
ccctgatccc
gccecccacta
cctccactgce
tggecttgec
tagaatgccc
cctgagatac
actagttcga

tgtccttgac
caggggtgag
gagaagccct
aaaggtgctg
ctagaggaag
gctgtgecatt
aatgttggag
ttggcagctc
tcatcctcta
aacagagctt
agctttctca
aggccacagc
cctecectttge
tcccacctcc
tggggecccc
agaagagtcc
agccacgceg

<213> Trinh tu Nhan tao

<220>

<223> C&u trac téng hop

<400> 19

aaccggtgag
gcagcccgcet
cggttgaggt
cagctgtaac
cgggtatata
ggttgctgeg
cctgaaaggt
tagttcacat
ggaccgtaat
ataatcagta
agageeeess
gctaccccecg
ccccgeeecg
aaggaaaata
gccctcageg
gcggegeecga
gaggcccgac
tttcggaact
cgcacacaca
cgacgcccgce
ccececgecacg

ggagagacgc
ggaaaccagc
agtgatcccc
taataactga
cctcaaggceg
ggcgggtaac
aactgcagtt
agtatacggt
acgggtcatg
gcgataatgg
gagggeteeg
cccececececcc
ctcecgectct
ccgctccgec
acgcgecgacg
gactgactgg
attaatcgcg
ccccgaggcec
cacgcacccc
gcecgegececc
ggegcgecacg

gcgagcgagc
gggccggagt
aaggagatat
tcaataatta
caatgtattg
tgcagttatt
acccacctca
tcatgcggeg
tactggaata
taccagctcc
ggttaaaaca
cccececcgege
ccacgccgcec
gccgeegeceg
gaagecggesc
cgcaatgagg
aaccaaatta
ctcccgggaa
tcgecggegea
gaaacacgcg
ccccccccga

45240

ttcaaagggt
tgaaggtttg
gagccccctt
aaactgacca
atgcagaatt
tttattggaa
catcaggcat
agttattcat
gattggcagg
caccatcgag
ttggacagaa
agagccagga
ctcaagagca
cctcccctat

aggaccctgg
atcacctgcect

gagtgactcc
cactcgctcg
aatgggacga
tcattagtta
aatgccattt
actgcataca
taaatgccat
gataactgca
ccctgaaagg
actcggggtg
taaataaata
geggtccgec
gtcggttagt
ccgggatatt
acgggecgag
gtgtccactc
ctgccgaaca
acacgccccc
cgccgagecg
aggcgtcaca
cgctcccctt

-103-

ctctcccatt
gaagagtgta
gacgacacac
tccaagctgc
tctacatcgt
tcatatgttt
atttggtacc
ccagggcaaa
ggaaatgcag
gcatgcagag
ggaggagact
ctttagctgt
agggagcctc
getgttttcc
cattttaacc
gtatgccaca

ggcgeggeecg
ctcgegegtc
tccgttaacc
atgccccagt
accgggegea
agggtatcat
ttgacgggtg
gttactgcca
atgaaccgtc
Caagacgaag
aaaaattaat
ccgeeccgec
ctcgcecgegce
tttcgecttcg
ECEECELBCEE
gceccgecectg
aagaaaagac
ctcgececgagce
cgacgggcecg
cgcgectceccc
gtttccgacg

tgcctggaga
gcagaataag
atccctcgag
cgaaaaagat
ggecgatgtca
atttgagggt
ttctgtctaa
cattctgctt
atgcctgagc
tggacagggs
ggggctggag
gctgactgca
agagtggagg
tgggacagtg
cctcaggggc
caccatcccc

tttcgggccc
tctccctcac
tagggcctgg
aatcaagtat
ccgactggeg
tgcggttatc
aaccgtcatg
tttaccgggc
atgtagatgc
tgagagggst
aaaacacgtc
ccgctcceccg
gaggctttca
cgcgecgecc
AgCECELECEs
ccgggaagag
accgacgcac
cccccacgea
ccgacactcg
tcgecgeceggce
cacgccccac

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
989

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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acacgcaccc

tggeeggagsg
caccgecgecc

gceeegeegs
cgccgacagc
gcgtccctga
gggggagatc
tcccggaagce
gcgeccccect
actggccgcc
aggacccgtt
ctagacgatc
caaaaccggt
cgtgagtgta
tacgatctcg
Cgeggagess
ttttactcct
accccgtcect
tcagctggcc
gtaaacggac
acatcgtctt
tgtgtaggga
gacggctttt
agcaccgcta
caaataaact
atggaagaca
gtttgtaaga
cgtctacgga
tctcacctgt
ctgaccccga
gacacgactg
ggagtctcac
aaggaccctg
ttggggagtc
gtgtgtggta
ccttggggat
gcccgetggt
tcgegegtct

<210> 20
<211> 3798
<212> ADN

ccccactegt
ggctcaacga
cgagcggcac
agcccggecc
tccgegecgc
aggaaacagg
gcccgegecc
acgcagcggc
gccgacggaa
gagatctcgg
gcacgaccaa
ggacctccga
gactgactga
ccttgtttac
agcgactagt
gcacggaagyg
ttaacgtagc
gtcgttcccc
tggccacctt
ctctctcccc
attctttggt
gctccgagtc
tctaacacac
cagtccgatt
cccacagaac
gattccgagg
cgaatgataa
ctcgtcggag
cccecggagtc
cctctccctg
acgtcggacc
ctccttegtc
tcaccctcga
ccecgtecttc
ggggtgtcaa
cactacctca
ttccagcggg
ctccctcacc

cccccacacc
ctcgtgecgg
ggcccgeccc
ctcccgagcc
tcggegtegg
gtttagacac
cgcttcgceca
gcggeggeag
gccccccctg
agacgattgg
taacacgaca
acgacttccg
cgaacagggt
cggtacgtag
cggagctgac
aactgggacc
gtaacagact
ctcctaaccc
caggagaagg
ttccacccgt
actcagggga
gaagtagtag
ccctattaag
ctctacggta
ctataatgtt
gacggggaac
ggactctcga
gggagacggt
cctggggact
gacccggeese
gaacggaggt
ggggaccgga
ccgaatctta
cgtcggactc
tgcatgatca
accggtgagg
ctgecgggcecc
ggtttctaga

<213> Trinh ty Nhan tao

<220>

<223> C&u truc téng hop

<400> 20

aattcgccect
cagatcacat
cagggatgga
cttttcccat
tgttgaactt
cagcttcagt

agaagcagag

tgggcctagg
gcaggcages
ggggagggst
gaagagggea
gacctcgggg
ccctttctceg
acacgttgta

caattggatc
accagctcaa
tgaggagcga
gacttggtat
gggatagaca
tcgatggtca
aggctgatcc

45240

cgcgcagceca
gccgaagecc
ccaccgecegt
ccctceccge
taacggaaaa
gccteggett
cgececgeggec
gggaagages
ccccgtecccg
tacaagtacg
gagtagtaaa
acatacgact
gtggctgagt
atctcccggg
acggaagatc
ttccacggtg
catccacagt
ttctgttatc
agccacagga
agtggtcccc
gggactcttc
acattttcca
ttttgatctc
gcaccgacac
tattttacaa
aattaaccgt
aaggagtagg
atggttgtct
agggtcgaaa
tgattccggt
gacgggagea
acggagggtg
cgggaccccg
tatgtcttct
agcttcggtg
gagagacgcg
gaaacgggcc

cgccggeaga
cccttcttta
gaggcagtta
tttgttcaat
tgggtatggc
gcacagcctt
caggcctcga

-104-

gcccgacgtt
acgccccgag
ccacccccac
gecgeegeese
taccattagc
tagaccctcc
gtccttcctt
agaggtcgga
ccccaagecg
gaagaagaaa
accgtttctt
cagccacacc
cctgtgttcc
ataagatatc
aacggtcggt
agggtgacag
aagataagac
gtccgtacga
actgaagttt
actcacttcc
gggactcggg
cgactttgac
cttctacgtc
gtaaaaataa
cctecgtagtc
cgagtcaata
agatctaacc
cgaagtggta
gagtaacctg
gtcgtctcgg
aacggagttc
gagegeages
ggggtcctgg
caggtagtgg
cgcctggcaa
cgagcgagcg
cgecggagtc

gaaaacatcc
atgtcatcca
tttttgggtg
cattaagaag
ctctaaaaac
atgcacggcc
gcaaggctca

gggeeeeacyg
gcatgccccg

ggcececgeecc
gcctecgeggce
acgctctccc
gcggeggegt
tacccgcccc
gccccgacag
aagaccgcac
aaggatgtcg
aagaagcttt
aactgttcgt
ggacaatgat
acagtggatt
agacaacaaa
gaaaggatta
cccccacccc
cccctegatc
cccagagagg
aaaccttctc
ggaactgctg
tggtaggttc
ttaaagatgt
ccttagtata
cgtataaacc
agtaggtccc
gtccccttta
gctccgtacg
tcttecctect
tcctgaaatc
tcgttccctc
gatacgacaa
gaccgtaaaa
acgacatacg
tatcaatgct
agtgactccg
actcgctcgc

cagggattta
g88agLeLscC
ggattcacca
acaaagggtt
atggccccag
tggagggeag
cgtggacacc

1320
1380
1440
1500
1560
1620
1680
1740
1860
1860
1920
1986
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3516

60

120
180
240
300
360
420
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tcccaggaag
tcacataggc
tcttcctgac
gcatcgtcac
ccttgaggac
ccattcatgg
tttagctgaa
ttcctttgaa
tgtctagaag
ccccgaaagt
gtgtcagtga
gccccttect
atggtgcaac
gtgaccccgg
acgctcttca
ctgtcgtgcea
caccacagtg
cccacactaa
tcaaagaatg
ctaggtgtcc
cctgtaacat
gacaaccgtt
tttccatggg
ggctctctga
cctcaggagg
acaccttttg
atgggcataa
ttactacagg
gcgaacatgg
ctcttccccc
tgccaggaag
cctgeecttgg
agggacgaga
gctgcctgaa
cccagggatg
caacatggct
tgtcttcatt
gtagtttccc
gcagcaccca
tcataggcac
tgacttcaaa
tgagtgaagg
ccctgagcecc
gctgaaactg
gaagatgcag
catttttatt
ggagcatcag
gctcagttat
tctagattgg
gcttcaccat
ctcattggac
cagcagagcc
ttgcctcaag
ctcccctecc
ccccaggacc

cgctcactcc
cttgctcectc
aagcgcctct
tccacgtctg
acggaccctg
aactgcaggt
atcattcatt
acaacttagc
gtcttgggca
gccagctgea
atcacgggca
cagcctcagg
aaggtcgtca
agaggtcagc
gatcataggt
gaaaagaaat
caagtgtttt
gatgggaact
ttaacatcga
tggaagcctg
ccccagggcec
tagtggataa
gagacaatgc
tccgttaccc
tgctggeatg
tattttcatc
tcacgaatgc
acacccaatc
cctggetgtt
gtccccccag
cccatctgtt
gcactggata
cctttacctce
ctcagtggtg
tggggttcac
aagaggtgteg
ttccaggaac
ctcatcaggc
gctggacagc
cttcacggtg
gggtctctcc
tttggaagag
ccttgacgac
accatccaag
aatttctaca
ggaatcatat
gcatatttgg
tcatccaggg
caggggaaat
cgaggcatgc
agaaggagga
aggactttag
agcaagggag
ctatgctgtt
ctggecatttt

ccctggacgg
ctcaaggctt
ccccctgcetc
cctccagggc
gcagtgacct
tgttcattgg
aattcagaca
ccaaaccttt
aagttgaaat
cagcagcccc
tcttcaggag
acagtgctgc
gggtgatctc
cccattgcectg
tccagtaatg
tcaaggcatg
cttttctgat
cggectttggt
atgaatcaca
tctcatcttg
ctacacccag
gagaagagtg
caccctgagc
tctcagcctc
gaacagagaa
ttggttttac
acacacatac
taacagcacc
ccaattccga
ggacattcta
cctttttggt
ttgggaages
ctcaccctgg
gcctcattct
cctcctcagce
ggcagcttct
ttggtgatga
aggaagaaga
ttcttacagt
gtcacctggt
catttgcctg
tgtagcagaa
acacatccct
ctgccgaaaa
tcgtggcgat
gtttatttga
taccttctgt
caaacattct
gcagatgcct
agagtggaca
gactggggct
ctgtgctgac
cctcagagtg
ttcctgggac
aacccctcag

45240

ccctggecect
tggctgatgg
aggtgcaccc
tctctecttt
tcacagtgcc
tcgectttag
ccaaatctca
ctgtgtcagt
tcagggtcag
tgecctggett
ctcagcctgg
agcccccaca
accttggaga
aagaccttag
gacagtttgg
gcacagcatt
tatttctgec
ttgttctact
aaagcttgaa
ccctgtagtg
agaaacacgg
accacaccag
agggtctggt
tttgttcttt
attccagcct
agtgtacaaa
actaatgtgt
gataaagtga
accttgettt
cccttgaact
tctgccagaa
acagtgtcca
gtactgttct
ggaagccaag
cctctggcca
tggtcaccct
tatcgtgggt
tggeggtggc
gctggatgtt
ccacgtggaa
gagagagees
taagaaacca
cgaggctcag
agattgtgtg
gtcaggctaa
gggtgtcttg
ctaaggctcc
gcttactatt
gagcagcctc
ggggectceag
ggagaggegac
tgcagecctgg
gaggaagcag
agtgggagct
gggcaggaag

-105-

gcacatcctc
ggctggcetcc
acaactcaga
ctagtacacg
cagaccccaa
ttttccaaaa
cagatcgaag
atggataaat
tgacacaacc
tgetgtttgce
gtcttcattt
cattcttccc
gcttcagggsg
tgatgcccag
gtaaatgtaa
cctettgttc
acttactcct
tttagctctt
atgccacctc
ttgggtcacc
ggctggtggc
gctgagtgcet
gtgagcggca
ctcaacccct
cgattcctat
acgaactaga
ggctcatgtt
cagagaaacg
tctgggectt
ccacactcca
cgtgtggteg
cactggagtg
cctcatggag
tttatacaga
gtcctgatgg
caggttgggg
gagttcattt
attgcccagg
aaacatgcct
gtcctcttcc
aaggtgggca
tgagtcccct
cttcatcatc
gggataattc
gagatgccat
gatattacaa
ctgccccttg
cctgagagct
ccctectgeca
ggacccctga
ctgggccccc
cttgcctcca
cccctggect
ggcttagaat
gcagcctgag

tcccteectg
cctctgtcca
acagggaaga
gcttgaagct
gataatgcag
taagtgtcac
gagtcagaaa
caaggcccaa
tcaagggagg
ccaccgtccc
gtttccctcg
tacagatacc
tgcctectcet
ttgacccagg
gctggcagac
ttctgggacc
gtgtcctcca
ctacattgag
ctctgatatt
tggcccccag
agtgcccagt
cctctctggt
gctggetcetg
ggagcagaga
tatgaacccg
tcagcagggc
taagtatcac
caagccttct
gccacacagg
ctgectgectt
tgetgetgtc
ggaagttccc
catggacggc
gtagcagtga
gcctcagtcc
aatcaccttc
accaggtgct
tatttcatca
aaacgcttca
tcggtgtcct
tcaccagggg
ccctgagaag
tgtaaaaggt
aaaactagag
cgtgectgtg
ataaaatgtt
ttaattggca
ttcctcatcc
taccaacaga
tcccagettt
actaaggcca
ctgccctect
tgcctcccac

gccctggggce
atacagaaga

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1866
1920
1980
2040
2100
2160
2220
22860
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
31860
3240
3300
3360
3426
3480
3540
3600
3660
3720
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gtccatcacc tgectgtatge cacacaccat ccccacagtt acgtactagt tcgaagccac 3780
gcgtccgaag ggcegaatt 3798

<210> 21
<211> 350
<212> ADN
<213> Trinh tu Nhan tao

<220>
<223> C&u tric téng hop

<400> 21

ggagtcgectg cgegetgect tecgecccgtg cccecgetecg cecgecgecte gegeegeccg 60

cccecggetet gactgaccge gttactccca caggtgageg ggegggacgg cccttctect 120
ccgggctgta attagcgett ggtttaatga cggettgttt cttttctgtg getgegtgaa 180
agccttgagg ggctccggga gectagagect ctgctaacca tgttcatgee ttcttctttt 240
tcctacaget cctgggcaac gtgetggtta ttgtgetgtc tcatcatttt ggcaaagaat 300
tcctcgaaga tccggtacce aattccgggg ccccacgetg cgecatccgeg 350

<210> 22
<211> 59
<212> ADN
<213> Trinh tuv Nhan tao

<220>
<223> C&u trac téng hop

<400> 22

tggccgtcca tcttggaccc ggttttggee actgactgac cgggtccaat ggacggcca 59
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