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(57) Sang ché @& cap dén cac tac nhan ARN can thiép, vi du, cc tac nhan ARN can thiép soi
d6i, c6 kha niing trc ché su biéu hién ctia gen kidu angiopoietin 3 (con duge goi ANGPTLS3,
ANGPL3, protein gidng angiopoietin 3) va cac dugc phdm ma chira céc tac nhan ARN can
thiép cuia ANGPTL3. Céac tdc nhan ARN can thi€p cia ANGPTL3 ma dugce bdc 19 trong
ban mé ta nay duoc tiép hop véi cac phdi tir hudng dich dé tao didu kién thuan loi cho viée
phéan phéi dén té bao, ké ca dén té bao gan. Cac dugc phém ma chira mot hodc nhidu tac
nhan ARN can thié€p cia ANGPTL3, tuy y v6i mdt hodc nhiéu chét didu tri bd sung, cling
duoc bde 16. Viée phan phdi cac tic nhan ARN can thiép cia ANGPTL3 in vivo dugc d&
cap dén dé tc ché su biéu hién gen ANGPTL3 va c6 thé khién giam ndng do triglyxerit

A

va/hodc ndng d6 cholesterol & dbi twgng. Céc tic nhan ARN can thiép cé thé duge ding

trong céc phuong phap diéu tri c4c bénh va céc rdi loan lién quan dén ANGPTLS3, ké ca céc

bénh tim mach chuyén héa nhu chiing tiang triglyxerit huyét va chimg ting m& méu.
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Linh vwe k§ thuit dwoe dé cip
Sang ché dé cap dén céc tic nhan ARN can thiép (ARNI), vi du, cc tac nhdn ARN can thiép
soi ddi, dé e ché su biéu hién gen kiéu angiopoietin 3, cic ché phém ma chira céc tac nhin

ARN can thiép gidng angiopoietin 3.

Tinh trang ky thuit ciia sing ché

Thé giéng angiopoietin 3 (con duoc goi ANGPTL3, ANGPL3, ANG3, hoic protein giéng
angiopoietin 3) 12 protein angiopoietin dugc ghi ma bdi gen gidng angiopoietin 3 ctia ngudi
ma d c6 thong béo 14 lién quan dén viée didu hoa qué trinh chuyén hoa lipit. ANGPTLS3 la
polypeptit gdm 460 axit amin ma bao gdm peptit tin hidu, mién 18i cudn xoén & dau tan cung
N va mién gidng fibrinogen (FBN) & diu tan cung C. D4 biét rang ANGPTL3 chu yéu dugc
tao ra trong cc t& bao gan & ngudi va sau khi tdng hop thi duoc tiét vao tudn hoan.
ANGPTL3 hoat dong & dang chit e ché lipoproteiﬁ 1ipa2a, ma xuc tac qua trinh thiy phan
triglyxerit va lipaza ndi md, ma thily phéan céc lipoprotein phospholipit. Viéc tic ché céc
enzym nay c6 thé khién tang lwong triglyxerit trong huyét tuwong, lipoprotein ty trong cao
(HDL) va céc phospholipit. Ngoai ra, cac dot bién mat chirc ning & ANGPTL3 dan dén
ching giam betalipoprotein huyét gia dinh, ma khéc biét & chd luong triglyxerit thdp va
lipoprotein ty trong thip (LDL-C) trong huyét tvong. O ngudi, hién tuong mat chitc ning &

ANGPTL3 con lién quan dén gidm nguy co méic bénh tim mach do xo vita dong mach.

Liéu phap didu tri hitu hiéu ma huéng dich dén ANGPTL3 c¢6 thé c¢6 tac dong c6 loi trong
viée didu trj (ké ca diéu tri nhdm muc dich phong ngira) ctia cac bénh tim mach chuyén héa
nhu ting triglyxerit trong mau, bénh béo phi, ching ting m& mau, hdi chimg chuyén hoa
bat thuong lipit va/hodc cholesterol, chimg xo vita ddng mach, bénh d4i thao dudng typ II,
bénh tim mach, bénh dong mach vanh, bénh viém gan nhiém m& khéng do rugu, bénh gan
nhiém m& khéng do ruou, ching ting cholesterol trong méu di truyén dong hop tir va di
hop tir, ting cholesterol trong mau khéng statin va c4c rdi loan va cic bénh khéc lién quan
dén chuyén héa. Trong khi mot sb hop chét trén co sé ARN soi d6i nhat dinh da dwoc x4c

dinh 13 ¢6 kha nang @c ché su biéu hién cia gen ANGPTL3 (vi du, xem céc cdng bd don
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qubc t& s WO 2012/177784, WO 2016/168286 va WO 2016/154127), cac thc nhan ARN
can thiép cia ANGPTL3 dugc bdc 10 trong ban md ta nay chua timg duge boc 16 hodc chua
bit va gay uc ché mot cach dic hiéu dbi véi ANGPTL3 véi hidu luc cao va tiém ning cao

su biéu hién ctia gen ANGTPL3.

Ban chit ky thuit clia sang ché

Muc dich cia sang ché 1a d& xuét cac tac nhdn ARN can thiép (ARNi) dic hiéu véi
ANGPTL3 (trong ban mé ta nay con dugc goi la taic nhdn ARN can thiép, tdc nhin khoi
mao ARN can thiép, hodc tac nhin khoi mao) mdi, vi du, cac tdc nhan ARN can thié€p soi
d6i, ma ciing tc ché c6 thé mot cach chon loc va hiéu qua sw biéu hién ctia gen ANGPTL3.
Ngoai ra, muc dich ctia sang ché con nhdm dé xuét.cdc dugc phim ma chira céc tic nhan
ARN can thiép méi dac hiéu v6i ANGPTL3 @& didu tri cac bénh lién quan dén, trong sb

nhidu yéu t6 khac, ndng do triglyxerit (TG) ting.

N6i chung, ban md ta nay bdc 19 cac tdc nhan ARN can thiép dédc hiéu véi gen ANGPTLS3,
c4c duge phdm ma chira céc tic nhan ARN can thiép cia ANGPTL3 va cac phuong phap
trc ché su biéu hién ctia gen ANGPTL3 in vitro va/hoic in vivo béng céch str dung cac tac
nhan ARN can thiép cia ANGPTL3 va céc duge phdm ma chira c4c tac nhan ARN can thiép
cia ANGPTL3 dugc bdc 10 trong ban md tad nay. Cac tdc nhan ARN can thiép cua
ANGPTL3 duoc boc 10 trong ban mo t& nay c6 thé 1am giam hoic trc ché mot cach chon loc
va hitu hiéu su biéu hién ctia gen ANGPTL3 va béng cach d6 lam giam ndng d6 TG va/hoic

ndng do cholesterol & dbi twong, vi du, ngudi hodc a6i tudng dong vat.

Céc tdc nhan ARN can thiép cia ANGPTL3 bdc 10 trong ban mo6 ta nay co thé dugc ding
trong cac phuwong phép diéu tri chita bénh (k& ca didu tri du phong va diéu tri ngin ngira)
céc tridu chimg va céc bénh lién quan dén ndng d6 TG ting va/hodc ndng d6 cholesterol
tang, bao gdbm, nhung khdng chi gi6i han &, chimg tang triglyxerit trong mau, bénh béo phi,
chimg tang m& mau, hoi chung chuyén héa bit thuong lipit va/hoic cholesterol, chiing xo
vita dong mach, bénh dai thdo dudng typ II, bénh tim mach, bénh dong mach vanh, bénh
viém gan nhiém mé& khong do rugu, bénh gan nhiém m& khoéng do ruwou, ching ting
cholesterol trong m4u di truyén ddng hop tir va di hop tir, ting cholesterol trong méu khang
statin va céc rdi loan va cac bénh khac lién quan dén chuyén hoa. Cac tac nhan ARN can

thiép cia ANGPTL3 ma duoc bdc 19 trong ban md t4 nay cod thé 1am giam mot cach chon
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loc mitc d biéu hién gen ANGPTL3, ma c6 thé dAn dén hién tuong giam, trong sb cac yéu
t6 khac, ndng d6 TG va/hoic ndng d6 cholesterol, & di twong. Cac phuong phap ma duge
boc 16 trong ban mo ta nay bao gém viéc dung mot hodc nhiu tic nhan ARN can thiép cta
ANGPTL3 cho d6i tuong, vi dy, ngudi hodic dbi tugng dong vat, b.%lng cach 4p dung cac
phuong phap thich hop bit ky d biét trong linh vuc k§ thuit ndy, nhu tiém duéi da hodc
dung qua duong tinh mach.

Theo mdt khia canh, ban mé ta nay bdc 10 cac tac nhan ARN can thi€p dé e ché su bidu
hién cia gen ANGPTL3 cua ngudi, trong d6 tdc nhan ARN can thi¢p bao gbm soi ¢6 nghia
va soi d6i nghia. Séang ché con d& xuét cac ché pham ma chira hodc gdm tac nhan ARN can
thiép c6 kha ning trc ché su biéu hién ciia gen ANGPTL3, trong d6 tac nhan ARN can thiép

bao gom hodc bao gdm sgi c6 nghia

1.~ & L

74 soi doi nghia va ché i

>
=]
=
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=

mdt ta dugc duoc dung. Céc ché pham theo séng ché ma bao gém mot hodc nhiéu d3 boc 16
céc tac nhan ARN can thiép cia ANGPTL3 ciing ¢6 thé 1am giam mdt cach chon hoc va
hiéu qua su biéu hién ctia gen ANGPTL3. Cac ché phim ma chira mét hosc nhiéu téc nhan
ARN can thiép cia ANGPTL3 c6 thé dugc ding cho ddi twong, nhu ngudi hodc d6i tuong
dong vit, dé diéu tri (k& ca diéu tri nhdm muc dich du phong hoic tc ché) céc triéu chimg
va cac bénh lién quan dén néng do TG tang, ndng d6 cholesterol cao, va/hoic mirc do biéu
hién ANGPTLS3 tang.

Téac nhin ARN can thiép cia ANGPTL3 dugc boc 10 trong ban md ta nay bao gém soi ¢o
nghia (con dugc goi 14 soi khach) va soi ddi nghia (con duge goi 12 soi dan). Soi c6 nghia
va soi dbi nghia c6 thé bd tro nhau mot phin, hiu nhu, hodic hoan toan. Chiu dai caa mdi
soi ¢6 nghia va soi d6i nghia cia tic nhan ARN can thiép duoc bdc 16 trong ban md ta nay
c6 thé nim trong khoang 16 dén 30 nucleotit. Theo mét sb phuwong 4an, soi c6 nghia va soi
dbi nghia doc 14p dai tir 17 dén 26 nucleotit. Soi c6 nghia va soi dbi nghia c6 thé c6 clng
mot chiéu dai hodc c6 chidu dai khac nhau. Theo mot ) phuong 4n, sgi c6 nghia va soi d6i
nghia doc 14p dai tir 21 dén 26 nucleotit. Theo médt s phuong 4n, soi c6 nghia v soi abi
nghia doc 14p dai tir 21 dén 24 nucleotit. Theo mot s phuong 4n, ca soi c6 nghia va soi d6i
nghia déu dai 21 nucleotit. Theo mét sb phuong an, sgi c¢6 nghia va/hodc sgi dbi nghia doc
14p dai 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, hodc 30 nucleotit. Cac tac nhan
ARN can thiép duogc boc 19 trong ban md ta nay, sau khi phan phéi dén té bao bidu hién

ANGPTL3, tic ché su biéu hién ctia mot hodc nhiéu gen ANGPTLS3 in vivo hoic in vitro.
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Soi c6 nghia cua céc tac nhan ARN can thiép cta ANGPTL3 dugc bdc 10 trong ban mo ta
nay bao gdm it nhat 13 16 nucleotit lién tuc ma ddng nhat v6i & mire do 85% trinh tyr 151 dudi
(trong ban mo ta nay con duge goi la “16i dudi” hodc “trinh tu 15i”) cla cing sé luong
nucleotit & ARN thdng tin cia ANGPTL3. Theo mot sd phwrong 4n, 181 dudi cta soi c6 nghia
ndy dai 16, 17, 18, 19, 20, 21, 22, hodc 23 nucleotit. Theo mot s6 phuong 4an, 161 dudi cta
soi c6 nghia nay dai 17 nucleotit. Theo mot sb phuong 4n, 151 dudi cua soi c6 nghia nay dai

19 nucleotit.

Soi d6i nghia ciia tdc nhan ARN can thiép cia ANGPTL3 dugc bdc 16 trong ban mo ta nay
bao gdm it nhét 13 16 nucleotit lién tuc ma c¢6 mirc do bb tro it nhit 12 85% véi 161 dudi cua
cing s6 lugng nucleotit & ARN thong tin ciia ANGPTL3 va so v6i 161 dudi c6 cing sb lugng
nucleotit trén soi ¢6 nghia twong tmg. Theo mot s6 phuong 4n, soi d6i nghia nay 151 dudidai
16, 17, 18, 19, 20, 21, 22, hoc 23 nucleotit. Theo mdt sb phuong 4n, soi ddi nghia ndy 16i

dudi dai 19 nucleotit. Theo mdt sb phwong 4n, soi d6i nghia nay 151 dudi dai 17 nucleotit.

Theo mot sb phuong 4n, c4c tdc nhdn ARN can thiép cua ANGPTL3 ma duogc bdc 16 trong
ban mb ta nay huéng dich dén phin gen ANGPTL3 c6 trinh tu bt ky trong s6 cdc trinh tu

ma duoc bdc 10 trong Bang 1.

Cic vi du vé cac soi c6 nghia va céc soi d6i nghia ctia tic nhdn ARN can thiép cua
ANGPTL3 ma c6 thé dugc dua vao cic tac nhan ARN can thiép cia ANGPTL3 ma duge
boc 16 trong ban mod ta nay dugc thé hién trong Bang 3 va Bang 4. Cac vi du vé céc phirc
kép tac nhan ARN can thiép cia ANGPTL3 dugce thé hién trong Bang 5. Cac vi dy vé cac
trinh tu 181 dudi gdbm 19 don vi ma gdm hoic duge bao gdm trong cac sgi c6 nghia va cac
soi dbi nghia clia cac tac nhan ARN can thiép cia ANGPTL3 ma dugc boc 16 trong ban mo

ta nay, dugc thé hién trong Bang 2.

Theo khia canh khac, ban md ta nay bdc 16 cac phuong phap phén phdi cac tic nhan ARN
can thiép cia ANGPTL3 dén cac té bao gan & d6i twong, nhu dong vat c6 vu, in vivo. Cac
ché phdm d8 ding trong cc phuong phap d6 ciing duge boc 10 trong ban mo ta nay. Mot
hodc nhiéu tac nhan ARN can thiép cia ANGPTL3 ¢6 thé duoc phan phdi dén cac t€ bao
dich hodc md bang cach 4p dung cong nghé phan phdi oligonucleotit bét ky da biét trong
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linh vuc k¥ thuat nay. Cac phwong phéap phén phdi axit nucleic bao gdm, nhung khong chi
gi6i han &, bao nang trong céc liposom, dién chuyén ion, hozc két hop vao cac chit din
khac, nhu hydrogel, xyclodextrin, cic vi€n nang nano d& bi vi sinh vat phan hiy va céc vi
cAu dinh sinh hoc, vat truyén c6 ban chét protein, hogc Dynamic Polyconjugate™ (DPC)
(vi du, xem WO 2000/053722, WO 2008/0022309, WO 201 1/104169 va WO 2012/083185,

moi tai lidu trong s nay dugc dwa vao ddy bang cach vién dan).

Theo mdt sb phwong 4n, tic nhan ARN can thiép cia ANGPTL3 duoc phan phdi dén cac té
bao dich hodc md nho lién két cong hoa tri hoic tiép hop tac nhan ARN can thiép vao nhém
hudéng dich, nhu phdi tir thy thé asialoglycoprotein (tuc 1a phdi tir ma bao gdm hop chét c6
4 luc v6i thu thé asialoglycoprotein). Theo mot s6 phuong 4n, phdi tir thu thé
asialoglycoprotein bao gdm, bao gdm, hodc chi yéu gdm, galactoza hogic cum dan xuét ctia
galactoza. Theo mot s6 phuong én, tac nhdn ARN can thiép cua ANGPTL3 duoc lién két
v6i phédi tir huéng dich chira chét dAn xuét ctia galactoza N-axetyl-galactosamin. Theo mét
s phwong 4n, cum din xuét cua galactoza bao gdm cAu tric tam phén N-axetyl-
galactosamin hodc cAu triuc tr phan N-axetyl-galactosamin. Theo mot sé phuong 4n, cum
dAn xuht cua galactoza 12 cAu tric tam phén N-axetyl—galactosamin hodc céu tric tir phan
N-axetyl-galactosamin. Theo mt sd phwong 4n, c4c tac nhan ARN can thigp cia ANGPTL3
ma d3 tiép hop véi cac phdi tir huéng dich ma bao gdm N-axetyl-galactosamin duoc ndi bd
hoa mdt cach chon lgc nho cac té bao & gan va dic biét 1a cac té bao gan, thong qua qua
trinh tiéu hoa vét la gian tiép qua thu thé cia t& bao hoic theo cach khac. Céac vi du vé cac
nhém huéng dich c6 thé ding d& phan phdi cac tdc nhan ARN can thiép duoc boc 19, vi du,
trong cac cong b don qubc t& s6 WO 2018/044350 va WO 2017/156012, ma duge dua

hoan toan vao day bang cach vién dan.

Nhom hudng dich ¢ thé duoc lién két véi d4u tan cung 3' hodc 5’ clia soi c6 nghia hodc soi
d6i nghia ca tac nhAn ARN can thiép cia ANGPTL3. Theo mot sb phuong 4n, nhém hudéng
dich duoc lién két véi d4u tan cing 3’ hodc 5’ ctia $¢i ¢6 nghia. Theo mot sé phuong 4n,
nhém huéng dich dugce lién két v&i dau tan cing 5' ctia s¢i c6 nghia. Theo mot sé phuong
an, huéng dich nhém duge lién két ndi bd véi nucleotit trén soi c6 nghia va/hodc soi a6i
nghfa clia tac nhan ARN can thiép. Theo mdt s phuong an, nhém huéng dich dugc lién két

v6i tac nhan ARN can thiép thong qua nhém lién két.
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Nhém huéng dich, ¢6 hoic khong c6 nhém lién két, c6 thé duoc lién két v6i dau tin cing
5" hodc 3' cua soi bét ky trong sd soi c6 nghia va/hodic soi d6i nghia ma dugc boc 10 trong
c4c bang 2, 3 va 4. Nhom lién két, c6 hoic khdng c6 nhém hudéng dich, cd thé duoc gin vao
dau tn cung 5' hodc 3’ ctia soi bét ky trong sd soi c6 nghia va/hoic soi d6i nghia ma dugc

bdc 10 trong cac bang 2, 3 va 4.

Theo mdt s6 phuwong 4n, ban md t& nay boc 10 cac ché pham ma chira mot hodc nhifu tac

nhan ARN can thiép ctia ANGPTL3 ma c6 cAu trac phic kép duoc boc 19 trong Bang 5.

Theo khia canh khac, ban mo ta nay boc 10 cac duge phdm ma chira mdt hodc nhi€u tdc nhén

ARN can thiép cia ANGPTL3 ma duoc boc 10, tiry ¥ két hop véi mot hogc nhidu tic nhan

didu tri bd sung (tic 13 thit hai, th ba, v.v.). Theo mot sb phuong 4n, cac duge phdm ma
chira mot hodc nhiéu tac nhan ARN can thiép ciia ANGPTL3 ma duogce boc 16, tuy y két hop
v6i mot hodc nhidu téc nhan didu tri bd sung (tirc 13 thr hai, thi ba, v.v.), c6 thé dugc bao
ché trong chit mang dugc dung hodc chét pha logng. Theo mdt sd phwong 4n, cic dugc
phim nay c6 th8 dugce ding cho dbi twong, nhu dong vat c¢6 va. Theo mot s6 phuong 4n,

dong vat c6 vu la nguoi.

Theo mot sb phuong 4n, ban md t& ndy bdc 19 cac ché phidm ma chira td hop hogc hdn hop
gdm it nhét hai tdc nhan ARN can thiép cia ANGPTL3 c¢6 trinh tu nucleotit khic nhau.
Theo mot sb phuong 4n, hai hozc nhiéu tac nhan ARN can thiép cia ANGPTL3 khac nhau
duoc lién két mot cach doc lap va riéng 1& voi cde nhom hudng dich. Theo mot sd phuong
4an, mdi tic nhan trong s6 hai hodc nhiéu tic nhan ARN can thiép cia ANGPTL3 khéc nhau
duoc lién két véi cac nhém huéng dich ma bao gdm hodc gdm céc phdi tir huéng dich ma
bao gdm mdt hoic nhiéu gbc ma hudng dich dén thu thé asialoglycoprotein. Theo mot sd
phuong 4n, mdi téc nhan trong s6 hai hodc nhiéu tac nhan ARN can thiép cia ANGPTL3
khac nhau duoc lién két véi cac nhém huéng dich ma bao gdm hoidc gdm céc phdi tir huéng
dich ma bao gdm mot hodc nhiéu chit din xuét ctia galactoza. Theo mét s6 phuong 4n, mdi
tac nhan trong sd hai hodc nhidu tdc nhan ARN can thiép cia ANGPTL3 khac nhau dugc
lién két v6i cac nhém hudng dich ma bao gdm hodc gdm céc phéi tir huéng dich ma bao

gdm mét hodc nhidu N-axetyl-galactosamin.
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Theo khia canh khac, ban md ta nay bdc 1§ cac phuong phép tc ché su biéu hién coa gen
ANGPTL3, trong d6 cac phuong phap bao gdm viéc dung cho dbi tuong hodc t& bao cla
d6i twong luong tac nhan ARN can thiép ciia ANGPTL3 c6 kha nang uc ché su bidu hién
cta gen ANGPTL3, trong d6 tac nhan ARN can thi¢p cua ANGPTL3 chira soi c6 nghia va
soi d6i nghia va trong d6 soi d6i nghia bao gdm trinh tu bt ky trong s6 cac trinh tw nucleotit
clia soi d6i nghia trong Bang 2 hodc Bang 3. Theo mot s6 phuong 4n, ban md t& nay boc 1§
cac phuong phép uc ché sy biéu hién cta gen ANGPTL3, trong d6 cac phuong phdp bao
gdm ding cho dbi twong hoc cho té bao lugng tac nhan ARN can thiép ciia ANGPTL3 ¢6
kha nang trc ché sy bidu hién ctia gen ANGPTL3, trong d6 tic nhan ARN can thiép cia
ANGPTL3 chira sgi ¢6 nghia va sgi d61 nghia va trong d6 soi c6 nghia bao gdm trinh tur bét
ky trong s cac trinh tu clia soi c6 nghia nucleotit trong cdc bang 2 hodc 4. Cac ché phdm

dé dung trong cac phuong phap do ciing dugc bdc 10 trong ban md ta nay la.

Theo khia canh khac, ban md ta nay bdc 16 cac phuwong phéap didu tri (k& ca didu tri ngan
ngura hodc diéu tri du phong) cac bénh hodc céc triéu chimg giy ra boi ndng d6 TG ting
va/hodc ndng dd cholesterol ting, trong d6 cac phuwong phép bao gdm viéc dung cho a6i
tuong c6 nhu chu tac nhan ARN can thiép cia ANGPTL3 c6 soi d6i nghia ma bao gdm trinh
tu bit ky trong sb cac trinh ty trong cc bang 2 hodc 3. Theo mét sb phuong 4n, ban md ta
nay bdc 10 cac phuong phap didu tri (k& ca diéu tri phong nglra) cac bénh hodc céc triéu
ching gay ra bdi ndng dd TG ting va/hodc ndng d6 cholesterol ting, trong d6 cac phuong
phép bao gdm viéc dung cho d6i tuong c6 nhu cAu tac nhan ARN can thiép cia ANGPTL3
¢6 sgi ¢6 nghia chua trinh tur bét k¥ trong s cac trinh tu trong cac bang 2 hozc 4. Céc ché

phdm dé dung trong cdc phuong phép d6 cling dugc boc 19 trong ban mo ta nay.

Ciing dugc bdc 1§ 1a cac phuong phap didu tri @61 twong 12 ngudi c6 trang thai bénh ly (nhu
finh trang hodic bénh), hogc chiu nguy co phat trién trang thai bénh 1y, ma gin tiép it nhat
12 mot phén do su biéu hién gen ANGPTL3 gy ra, cac phuong phap bao gdm budc cho a6i
tuong dung mot lugng hitu hiéu dé diéu tri bénh cta taic nhan ARN can thié€p cia ANGPTL3
va/hodc ché phdm chira tic nhan ARN can thiép cﬁé ANGPTLS3. Phuong phép didu tri d6i
tuong bang tic nhan ARN can thiép cia ANGPTL3 va/hodc ché phim chira tac nhan ARN
can thiép cia ANGPTL3 cé thé duoc két hop thy ¥ v6i mot hodc nhiéu budc ding mdt hodc
nhidu chét didu tri hodic cach didu tri bd sung (tirc 1a thir hai, thi ba, v.v.). Chét diéu trj bb

sung c6 thé 13 tac nhan ARN can thiép cia ANGPTL3 khac (vi dy, tac nhan ARN can thiép
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clia ANGPTL3 ma huéng dich dén trinh ty khac & gen ANGPTL3). Chét diéu trj bb sung
cling c6 thé 12 thudc phan tir nho, khang thé, doan khang thé, va/hodc aptame. Theo mt sb
phuong 4n, mot hodc nhidu chét didu tri bd sung 13 statin, nhu atorvastatin, fluvastatin,

pravastatin, pitavastatin, rosuvastatin, hodc simvastatin.

Theo mot sb phuong 4n, (cic) tic nhan ARN can thiép cia ANGPTL3 dugc boe 19 trong
ban md ta nay dugc tuy y két hop v6i mot hodc nhidu chét didu tri bd sung. T4c nhan ARN
can thiép cia ANGPTL3 va (cic) chit didu tri bd sung c6 thé duoc dung trong mot ché
phim hoic ching c6 thé duoc dung riéng r&. Theo mdt sd phuong 4n, mot hodc nhiéu chat
diu tri bd sung duoc diung riéng 1& & dang lidu riéng khoi tAc nhan ARN can thiép (vi dy,
tac nhan ARN can thiép cia ANGPTL3 duoc dung bang cach tiém duéi da, trong khi chét
diéu tri bd sung lién quan dén phac dd 1iéu dung ctia phuong phap diéu tri duoc dung qua
duong miéng). Theo mot sb phwong 4n, (cac) tac nhdn ARN can thiép cia ANGPTL3 dugc
bdc 1 trong ban md ta nay dugc dung cho dbi twong c6 nhu cau bing céch tiém duéi da va
mdt hoic nhidu chét diéu tri bd sung ty ¥ duoc dung qua dudng mi¢ng, ma cing nhau tao
nén phéc dd didu tri cho cac bénh va tinh trang bénh 1y lién quan dén ndng @6 TG ting
va/hodc ndng d6 cholesterol ting. Theo mot s6 phuong 4n, (c4c) tdc nhan ARN can thiép
ctia ANGPTL3 duoc boc 19 trong ban mo ta nay duge dung cho dbi tuong c6 nhu cAu b%mg
c4ch tiém dudi da va mot hodic nhiéu chét diéu tri bd sung tuy ¥ duoc ding bing cach tiém
riéng dudi da. Theo mot sb phuong 4n, tAc nhan ARN can thiép cia ANGPTL3 va mot hodc
nhidu chét didu trj bd sung duoc két hop vao mot dang lidu (vi du, “hdn hop” duge bao ché
thanh mot ché phim dé tiém dusi da). Céc tic nhan ARN can thiép cia ANGPTLS3, c6 hogc
khong ¢6 mot hodc nhiéu phép diéu tri bd sung, c6 thé duoc két hop véi mot hodc nhidu t4

duoc dé tao ra cac dugc pham.

Theo mdt sb phuong 4n, ban md ta ndy boc 16 cac phuong phap trc ché sy biéu hién cia gen
ANGPTL3 & té bao hodc dbi tuong, trong d6 cac phuong phap bao gbm viéc ding cho té
bao hodc dbi tugng tac nhan ARN can thiép cia ANGPTL3 c6 soi c6 nghia chira trinh tu
bét ky trong s6 céc trinh ty trong Bang 4 va soi d6i nghia chita trinh tu bt ky trong sb cac

trinh ty trong Bang 3.

Theo mdt sb phuong 4n, céc ché phdm d& phéan phdi tac nhan ARN can thiép cia ANGPTL3

dén t& bao & gan, dic biét 1a céac t€ bao gan, in vivo, dugc bdc 19, cac ché pham nay chua:
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tac nhan ARN can thiép ctia ANGPTL3 da dugc tiép hop véi nhém hudng dich. Theo mot

s6 phuong 4n, nhém huéng dich 1a phéi tir thy thé asialoglycoprotein.

Theo mot s6 phuwong 4n, ban md ta nay bdc 16 cac phuong phap trc ché su biéu hién ctia gen
ANGPTL3 & té bao, cac phuong phap bao gdm viée dung mdt hodc nhiéu téc nhin ARN
can thiép cia ANGPTL3 co chu tric phic kép trong by phirc kép néu trong Bang 5.

Theo mot sb phuong 4n, ban md ta nay bdc 16 cic phuong phap didu tri (k& ca didu tri du
phong hodc phong ngira) cac bénh, cac r6i loan, hodc céc triéu chimg gdy ra bdi ndéng do
TG tang va/hodc ndng d6 cholesterol ting, trong d6 cic phuong phép bao gdm viéc ding
cho dbi twong c6 nhu ciu lugng hitu hidu dé diéu tri bénh cla tac nhan ARN can thiép cla
ANGPTL3 ma bao gdm soi di nghia ma bb trg it nhét 13 mot phan cho phin ARN thong
tin cia ANGPTL3 ¢6 trinh tw trong Bang 1. Theo mot sb phuong 4n, ban md ta nay boc 10
cac phuong phap didu tri (k& ca didu tri du phong hodc phong ngilra) cac bénh hodc cac triéu
ching gy ra boi ndng d6 TG ting va/hodc ndng d6 cholesterol tang, trong d6 cac phuong
phap bao gdm viéc ding cho d6i tuong c6 nhu cau luong hitu hiéu dé diéu tri bénh cta tac
nhan ARN can thiép cia ANGPTL3 ma bao gdm soi d6i nghia chira trinh ty bat ky trong s6
céc trinh ty trong cic bang 2 hodc 3 va soi c6 nghia ma chira trinh tu bét ky trong sb cac
trinh tu trong cac bang 2 hodc 4 ma bd tro it nhét 1 mot phén cho soi d6i nghia. Theo mdt
sb phuong 4n, ban md ta nay bdc 16 cac phuong phap didu tri (k& ca didu tri du phéng hodc
phong ngra) cac bénh hodc cic tri¢u chimg gy ra boi ndng d6 TG ting va/hodc ndng dd
cholesterol ting, trong d6 cac phuong phip bao gdm viéc dung cho dbi twong ¢6 nhu ciu
luong hitu hiéu dé didu tri bénh cta tac nhan ARN can thiép cia ANGPTL3 ma bao gém
soi ¢6 nghia ma chura trinh tu bét ky trong s céc trinh ty trong cdc bang 2 hodc 4 va soi a6i
nghia chira trinh tu bét ky trong sb cac trinh tu trong céc bang 2 hodc 3 ma bd tro it nhét 1a

mdt phan cho sgi ¢ nghia.

Theo mdt sb phuong 4n, ban md ta nay boc 1§ cac phuong phap trc ché sy biéu hién cua gen
ANGPTL3 & té bao, trong d6 cac phwong phép bao gdm viée ding cho té bao tdc nhdn ARN
can thiép cuia ANGPTL3 ma bao gdm soi d6i nghia ma bd tro it nhét 1a mot phﬁn cho phﬁn
ARN thong tin cia ANGPTLS3 ¢ trinh tu trong Bang 1. Theo mot sd phuong 4n, ban md ta
nay bdc 16 cac phuong phap e ché su biéu hién ctia gen ANGPTL3 & té bao, trong d6 céc

phuong phéap bao gbm viéc dung cho té bao tac nhan ARN can thiép cia ANGPTL3 ma bao
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gdm soi d6i nghia chira trinh ty bét ky trong sd céc trinh tu trong céc bang 2 hodic 3 va soi
¢6 nghia ma chira trinh tur bét ky trong s6 céc trinh tu trong céc bang 2 hodc 4 ma bd tro it
nhét 12 mét phr?ln cho soi dbi nghia. Theo mdt s6 phuong 4n, ban mo ta nay boc 10 céc
phuong phép tc ché sy bidu hién ctia gen ANGPTL3 & t€ bao, trong d6 cac phuong phap
bao gdm viée dimg téc nhan ARN can thiép cia ANGPTL3 ma bao gdm soi c6 nghia ma
chita trinh ty bét ky trong s6 cac trinh tu trong cac bang 2 hodc 4 va soi d6i nghia ma bao
gdm trinh t bat ky trong sb cac trinh ty trong céc bang 2 hodc 3 ma bd trg it nhit 1a mot

phan cho soi c6 nghia.

Theo mdt s phuong 4n, ban md ta nay bdc 19 cac ché phém @8 rc ché su bidu hién ctia gen
ANGPTLS3 & té bao, trong d6 cac phuong phép bao gbm viéc dung ché phdm ma chira téc
nhan ARN can thiép cuia ANGPTL3 c6 cAu tric phirc kép trong bd phirc kép néu trong Bang
5.

Theo mét sb phuong 4n, ban mo ta nay boc 10 cac ché phAm @& phan phéi tac nhin ARN
can thiép cia ANGPTL3 dn t& bio & gan in vivo, ché phAm nay bao gdm tac nhin ARN
can thiép ctia ANGPTL3 d dugc tiép hop hogc dugce lién két v6i nhom hudng dich. Theo
mdt sb phuong 4n, nhém huéng dich 1a phéi tir thu thé asialoglycoprotein. Theo mot sd
phuong an, cdc ché phdm dé phan phéi tic nhan ARN can thiép cia ANGPTL3 dén té bao
& gan in vivo dugce boc 19, ché phdm nay bao gdm tic nhan ARN can thiép cia ANGPTL3

duoc lién két voi phdi tir huéng dich N-axetyl-galactosamin.

Céc tac nhan ARN can thiép cia ANGPTL3 ma dugc bdc 16 trong ban m6 ta nay dugc thiét
ké @& huéng dich dén vi tri ddc hidu trén gen ANGPTL3 (SEQ ID NO:1). Nhu dugc xéc
dinh trong ban md ta nay, trinh tu cua soi d6i nghia dugc thiét ké @8 huong dich dén gen
ANGPTL3 & vi tri nhit dinh trén gen khi nucleobazo & d4u tan cing 5° cua soi d6i nghia
duogc can thang voi vi tri ma cach sau 19 nucleotit (vé phia d4u tan ciing 3") so v6i vi tri trén
gen khi ghép cip bazo v6i gen. Vi dy, nhu duge minh hoa & céc bang 1 va 2 trong ban md
t nay, trinh tu ca soi dbi nghia dugc thit ké dé hudng dich dén gen ANGPTL3 & vi tr
304 yéu cau rang khi ghép cip bazo véi gen, nucleobazo & dAu tan cing 5° cta soi dbi nghia

duoc can thdng véi vi tri 322 ciia gen ANGPTLS.

10/351



52446

11

Theo sang ché, tac nhan ARN can thiép cia ANGPTL3 khong yéu cAu ring nucleobazo &
vitri 1 (5" > 3') clia soi d6i nghta 14 bd trg cho gen, v6i didu kién soi dbi nghia va gen qua
trinh tur 167 dubi gdm it nhét 14 16 nucleotit lién tuc c6 mite d9 bd tro it nhit 1a 85% (vi dy,
mutte d6 bé tro it nhét 12 85, 86, 87, 88, 89, 90, 91,92, 93, 94, 95, 96, 97, 98, 99, hodc 100%).
Vi dy, dbi véi tac nhan ARN can thiép cia ANGPTL3 ma dugc bde 19 trong ban mo ta nay
ma duoc thiét ké dé huéng dich dén vi tri 304 cia gen ANGPTL3, nucleobazo & dau tan
cung 5’ cla sgi d6i nghfa cta tac nhan ARN can thiép cia ANGPTL3 phai duoc can thing
voi vi tri 322 clia gen; tuy nhién, nucleobazo & d4u tan cing 5° cua s¢i d6i nghia c6 thé,
nhung khong nhét thiét, bd trg cho vi tri 322 ctia gen ANGPTL3, véi diéu kién soi doi nghia
va gen qua trinh ty 161 dubdi gé)m it nhat 1a 16 nucleotit lién tuc c6 mirc do bb tro it nhit 1a
85% (vi du, mirc d0 bd tro it nhit 1a 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
hodc 100%). Nhu dugce thé hién boi cac vi du khac nhau, trong s6 cac ph%in khac, ma dugc
bdc 10 trong ban mod ta ndy, vi tri lién két cu thé cua gen bai soi d6i nghia ctia tic nhain ARN
can thiép cia ANGPTL3 (vi du, du tAc nhdn ARN can thiép cta ANGPTL3 duogc thiét ké
d& huéng dich dén gen ANGPTL3 & vi tri 304, & vi tri 921, & vi tri 922, hodc & mot Vi tri
nao khéac) 1a quan trong d6i v6i mire d6 e ché dat duoc béi tac nhan ARN can thiép clia

ANGPTL3.

Viéc sir dung cac tic nhan ARN can thiép cia ANGPTLS3 1 phuong phép didu tri (ké ca du
phong) cac bénh/cac ri loan lién quan dén ndng @6 TG ting va/hodc ndng d6 cholesterol
tang va/hodc muc do biéu hién ANGPTL3 ting ho#c cao. Cac tac nhdn ARN can thi€p cta
ANGPTL3 gin tiép khién ARN can thiép trc ché sy biéu hién cia mt hogc nhidu gen cin
thiét d4 san sinh ANGPTL3. Cac tic nhan ARN can thiép ciia ANGPTL3 ciing c6 thé dugc
ding @& didu tri hoic phong ngira nhidu bénh hoic rdi loan khic nhau, bao gdm ting
triglyxerit trong méu, bénh béo phi, chimg ting m& mau, hdi chimg chuyén hoa bét thudng
lipit va/hodc cholesterol, chimg xo vita dong mach, bénh d4i thdo duong, bénh tim mach,
bénh dong mach vanh va cac r6i loan va cac bénh khéc lién quan dén chuyén héa. Hon thé
nita, céic ché pham dé phan phéi céc téc nhan ARN can thiép clia ANGPTL3 dén céc t€ bao

& gan in vivo dugce boc 19.

Cac duogc phém bao gém mot hodc nhidu tac nhan ARN can thiép cia ANGPTL3 c6 thé
duogc dung theo nhiéu cach tiry theo mong muén diéu tri cuc bd hay diéu tri toan than. Viéc

ding c6 thé 13, nhung khong chi giéi han &, qua dudng tinh mach, trong dong mach, dudi
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da, trong khoang mang bung, duéi bi (vi dy, théng qua thiét bi cdy ghép) va dung trong nhu
md. Theo mdt sb phuong 4n, cac dugc phim theo séng ché duge ding bang cach tiém duéi

da.

Theo mot sé phuong 4n, ban md ta nay bdc 1§ cac ché phim dé phan phdi tac nhan ARN
can thiép cia ANGPTL3 dén & bao & gan in vivo, trong d6 ché phdm nay bao gdm tac nhan
ARN can thiép cia ANGPTL3 da duoc tiép hop hodc dugc lién két voi nhom huéng dich.
Theo mot sb phuong 4n, nhém huéng dich 1a phdi tir thy thé asialoglycoprotein. Theo mot
sb phuong 4n, céc ché phdm d& phan phéi tdc nhan ARN can thiép cia ANGPTL3 dén té
bao & gan in vivo duge bdc 10, trong d6 ché phim nay bao gdm tac nhan ARN can thiép cta

ANGPTL3 duoc lién két v6i phdi tir hwéng dich ma bao gdm N-axetyl-galactosamin.

Theo mdt s phuong 4n, c4c tic nhan ARN can thiép cia ANGPTL3 duge bdc 1§ trong ban
mb ta ndy c6 thé bao gdbm mot hodc nhidu nhom huéng dich c6 chu tric (NAG25),
(NAG25)s, (NAG26), (NAG26)s, (NAG27), (NAGQ7)S, '(NAG28), (NAG28)s, (NAG29),
(NAG29)s, NAG30), NAG30)s, NAG31), NAG31)s, (NAG32), (NAG32)s, (NAG33),
(NAG33)s, NAG34), NAG34)s, (NAG35), NAG35)s, (NAG36), (NAG36)s, (NAG3T),
(NAG37)s, NAG38), NAG38)s, (NAG39), (NAG39)s, ting chu trac 12 nhu duge x4c dinh

trong ban md ta nay & Bang 6.

Theo mot sb phuong 4n, cdc tac nhan ARN can thiép cia ANGPTL3 duge bdc 16 trong ban
md t4 nay bao gdm mot nhém hudng dich & d4u tin cling 5’ ctia soi ¢6 nghia c6 chu tric
(NAG25), (NAG25)s, NAG26), (NAG26)s, NAG27), NAG27)s, (NAG28), (NAG28)s,
(NAG29), (NAG29)s, (NAG30), NAG30)s, (NAG31), (NAG31)s, (NAG32), NAG32)s,
(NAG33), NAG33)s, (NAG34), (NAG34)s, (NAG35), (NAG3S)s, (NAG36), (NAG36)s,
(NAG37), NAG37)s, (NAG38), (NAG38)s, (NAG39), (NAG39)s, tung chu tric 13 nhu

dugc xac dinh trong ban mo ta ndy ¢ Bang 6.

Cc tac nhan ARN can thiép ctia ANGPTL3 ma dugc bdc 16 va/hodc cac ché pham ma chita
cé4c tac nhan ARN can thiép cia ANGPTL3 ¢6 thé dugc dung trong cac phuong phap didu
tri chita cac bénh hodc céc tinh trang bénh 1y gy ra boi ndng d6 TG vi/hodc cholesterol
tang. Cac phuong phap nay bao gbm viéc dung tac nhdn ARN can thiép cia ANGPTL3 nhu

duogc boc 10 trong ban mo ta nay cho d6i tuong, vi du, ngudi hodc dbi twong dong vat.
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Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 16 trong ban
mb t& ndy bao gdm soi d6i nghia ma bao gdm, chi yéu gbm, hogc chita trinh ty nucleobazo
khac & 0 hoic 1 nucleobazo so véi trinh ty nucleotit (5' > 3') UACUGAUCAAAUAUGU-
UGAGC (SEQ ID NO:3). Theo m6t s& phwong 4n, tac nhan ARN can thiép cia ANGPTL3
ma duoc bdc 10 trong ban mo ta nay bao gdm soi d6i nghia ma bao gdm, chu yéu gdm, hozc
chtra trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5’ = 3")
UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3), trong d6 tit ca hogc hau nhu tit ca
céc nucleotit 12 cac nucleotit d3 duoc cai bién. Theo mot s6 phuong 4n, tac nhan ARN can
thiép cia ANGPTL3 ma duoc boc 10 trong ban mé ta nay bao gdm soi d6i nghia ma bao
gdm, chu yéu gbdm, hodc chita trinh tw nucleobazo khac & 0 hogc 1 nucleobazo so véi trinh
tw nucleotit (5" = 3") UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3), trong d6 SEQ
ID NO:3 ndm & vi tri 1 dn 21 (5' > 3) ctia soi ddi nghia.

Theo mét sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duge bdc 10 trong ban
md ta ndy bao gdm soi d6i nghfa ma bao gbm, cha yéu gdm, hodc chira trinh ty nucleotit d&
duogc cai bién ma khac & khong nhidu hon 1 nucleotit so véi trinh ty nucleotit (5" = 3')
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2), trong d6 a, ¢, g vau lan luot
bidu thi 2'-O-metyl adenosin, xytidin, guanosin, hoac uridin; Af, Cf, Gf va Uf lan lugt biéu
thi 2'-flo adenosin, xytidin, guanosin, hogc uridin; va s thé hién lién két phosphorothioat va
trong d6 soi ¢ nghia it nhét 13 hiu nhu bb tro cho soi ddi nghia. Ngudi ¢6 hiéu biét trung
binh trong linh vuc k¥ thuit nay s€ hidu o ring viéc dua lién két phosphorothioat vao nhu
duoc thé hién & céc trinh tu nucleotit d4 dugc cai bién ma duogc bdc 16 trong ban md ta ndy
thay thé lién két phosphodieste thudng c6 & cac oligonucleotit (vi du, xem céc hinh SA dén
5K thé hién tAt ca cac lién két gitra cac nucleosit). Theo mt s6 phuong 4n, tic nhan ARN
can thiép cia ANGPTL3 ma dugc bdc 1§ trong ban mo ta nay bao gf‘)m soi d6i nghia ma
bao gdm, chit yéu gdm, hoic chira trinh ty nucleotit (5’ > 3') usAfscsUfgAfuCfaAfaUfaU-
fgUfuGfaGfsc (SEQ ID NO:2), trong d6 a, ¢, gvau 1an luot biéu thi 2'-O-metyl adenosin,
xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot bidu thi 2'-flo adenosin, xytidin,
guanosin, hodc uridin; va s thé hién lién két phosphorothioat va trong d6 soi c6 nghia it nhét

13 hiu nhu b trg cho soi dbi nghia.
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Theo mét sb phuong &n, tic nhan ARN can thiép cia ANGPTL3 ma dugc bdc 10 trong ban
md ta nay bao gdm soi dbi nghia ma bao gdm, chu yéu gbém, hoc chira trinh tu nucleotit da
duoc cai bién ma khac & khong nhidu hon 1 nucleotit so véi trinh twr nucleotit (5' = 3")
usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4), trong dé a, ¢, g vau lan luot
bidu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu
thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va
trong d6 soi c6 nghia it nhét 13 hau nhu b tro cho sgi d6i nghia. Ngudi c6 hidu biét trung
binh trong linh vuc k§ thuat nay s& hiéu rd rang viéc dua lién két phosphorothioat vao nhu
duoc thé hién & cac trinh ty nucleotit da dwoc cai bién ma duge bdc 16 trong ban mb ta nay
thay thé lién két phosphodieste thudng cé & cac oligonucleotit (vi du, xem céc hinh 5A dén
5K thé hién tAt ca c4c lién két giita cc nucleosit). Theo mdt sb phuong 4n, tic nhan ARN
can thiép ctia ANGPTL3 ma dugc bdc 19 trong ban md ta nay bao g6m soi dbi nghia ma
bao gdm, cht yéu gdm, hodc chira trinh tw nucleotit (5' = 3") usAfscUfgAfuCfaAfaUfaUf-
gUfuGfasGfsc (SEQ ID NO:4), trong d6 a, ¢, g va u lan luot bidu thi 2'-O-metyl adenosin,
xytidin, guanosin, hogc uridin; Af, Cf, Gf va Uf lan lugt biéu thi 2'-flo adenosin, xytidin,
guanosin, hogc uridin; va s thé hién lién két phosphorothioat va trong d6 soi c6 nghia it nhit

12 hAu nhu bd tro cho soi dbi nghia.

Theo mdt s6 phuong an, tac nhdn ARN can thi€p cia ANGPTL3 ma dugc bdc 19 trong ban
md ta ndy bao gdm soi ddi nghia ma bao gdm, cht yéu gdm, hoic chira trinh tw nucleobazo
khac & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5' 2 3") UACUGAUCAAAUAUGU-
UGAGU (SEQ ID NO:6). Theo mdt s6 phuong 4n, tac nhan ARN can thiép cia ANGPTL3
ma dugce bdc 10 trong ban md ta nay bao gbm soi di nghia ma bao gdm, chi yéu gdm, hoic
chira trinh tw nucleotit khic & khong nhiéu hon 1 nucleotit so v&i trinh tw nucleotit (5' = 3)
UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6), trong d6 tit ca hozc hdu nhu tit ca
céc nucleotit 12 cac nucleotit da duoc cai bién. Theo mdt sb phuong an, tac nhan ARN can
thiép cia ANGPTL3 ma dugc bdc 16 trong ban mé ta ndy bao gdm soi dbi nghia ma bao
gdm, chi1 yéu gdm, hozc chira trinh tu nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh
tu nucleotit (5' 2 3") UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6), trong d6 SEQ
ID NO:5 ndm & vi tri 1 dén 21 (5' > 3') cia soi d6i nghia.

Theo mdt sb phuong an, tac nhan ARN can thi¢p cia ANGPTL3 ma dugc bdce 16 trong ban

mb ta nay bao gdom soi doi nghia ma bao gom, chui yéu gom, hodc chira trinh tu nucleotit da
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duoc cai bién ma khac & khong nhiéu hon 1 nucleotit so véi trinh tr nucleotit (5" = 3')
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5), trong d6 a, ¢, g va u 1an lugt
bidu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu
thi 2'-flo adenosin, xytidin, guanosin, hoéc uridin; va s thé hién lién két phosphorothioat va
trong d6 soi c6 nghia it nhét 13 hiu nhu bd tro cho soi dbi nghia. Ngudi co hidu biét trung
binh trong linh vuc k¥ thuét nay s€ hiéu & ring viéc dua lién két phosphorothioat vao nhu
duoc thé hién & cAc trinh ty nucleotit dd duoc cai bién ma dugc bdc 16 trong ban md ta nay
thay thé lién két phosphodieste thudng c6 & cc oligonucleotit (vi du, xem cac hinh 5A dén
5K thé hién tAt ca cac lién két gita cac nucleosit). Theo mot s6 phuong 4n, tdc nhan ARN
can thiép cia ANGPTL3 ma dugc boc 10 trong ban md ta nay bao gém soi d6i nghia ma
bao gbm, chi yéu gdm, hogc chira trinh tw nucleotit (5" > 3") usAfscsUfgAfuCfaAfaUfaU-
feUfuGfaGfsu (SEQ ID NO:5), trong d6 a, ¢, g va u lan luot biéu thj 2'-O-metyl adenosin,
xytidin, guanosin, hogc uridin; Af, Cf, Gf va Uf lan luot biéu thj 2-flo adenosin, xytidin,
guanosin, hodc uridin; va s thé hién lién két phosphorothioat va trong d6 soi c6 nghia it nhét

13 hiu nhu bd trg cho soi dbi nghia.

Theo mdt s6 phuong 4n, tac nhin ARN can thiép cia ANGPTL3 ma duogce boc 10 trong ban
mb t& nay bao gdm soi d6i nghia ma bao gdm, chu yéu gdm, hozc chta trinh ty nucleobazo
khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5' 2 3") UUUGAAUUAAUGUCCA-
UGGGC (SEQ ID NO:8). Theo mot s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3
ma dugc bdc 10 trong ban mo ta nay bao gSm soi déi.nghia ma bao gém, chu yéu gém, hoac
chtra trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh tw nucleotit (5' > 3")
UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8), trong d6 tét ca hoic hiu nhu tat ca
céc nucleotit 14 cac nucleotit d4 duge cai bién. Theo mdt sb phuong 4n, tdc nhan ARN can
thiép cia ANGPTL3 ma dugc bdc 1 trong ban md ta nay bao gf“)m soi d6i nghia ma bao
gém, chu yéu g?)m, hoic chira trinh tu nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh
tu nucleotit (5' > 3") UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8), trong d6 SEQ
ID NO:8 nim & vi tri 1 dén 21 (5' = 3") ctia s¢i d6i nghia.

Theo mot sb phuong 4n, tdc nhan ARN can thiép cia ANGPTL3 ma dugc boc 19 trong ban
mo ta nay bao gém soi dbi nghia ma bao gff)m, chu yéu gém; hodc chira trinh ty nucleotit da
duoc cai bién ma khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5" = 3')

usUfsusGfaAfuUfaAfuGfuCfcAfuGfggse (SEQ ID NO:7), trong d6 a, ¢, g va u 1an luot
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bidu thi 2'-O-metyl adenosin, xytidin, guanosin, hogc uridin; Af, Cf, Gfva Uf 14n luot biu
thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va
trong d6 sgi cd nghia it nhét 13 hiu nhu b tro cho soi di nghia. Theo mot s6 phuong 4n,
tac nhan ARN can thiép cia ANGPTL3 ma duge bdc 19 trong ban m6 t4 nay bao gdm soi
d6i nghia ma bao gdm, chi yéu gdm, hogc chira trinh tu nucleotit (5’ = 3') usUfsusGfaAf-
uUfaAfuGfuCfcAfuGfggsc (SEQ ID NO:7), trong d6 a, ¢, g vau 14n luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va trong d6

soi c6 nghia it nhat 1a hau nhu bd trg cho soi d6i nghia.

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc bde 19 trong ban
mb ta nay bao gdm s¢i dbi nghia ma bao gdm, chi yéu gdm, hosc chira trinh tu nucieobazo
khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5' = 3") UUUGAAUUAAUGUCCA-
UGGGU (SEQ ID NO:10). Theo mdt s6 phuong 4n, tac nhdn ARN can thiép cia ANGPTL3
ma duoc bdc 10 trong ban md ta nay bao gdm soi d6i nghia ma bao gbm, chi yéu gbm, hoic
chira trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so v6i trinh ty nucleotit (5 = 3")
UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10), trong d6 tit ca hogc hdu nhu tét ca
c4c nucleotit 12 cac nucleotit d& duoc cai bién. Theo mét sb phuong 4n, tic nhdn ARN can
thiép ctia ANGPTL3 ma dugc boc 19 trong ban mo ta nay bao gdm soi dbi nghia ma bao
gém, chu yéu g61n, hodc chita trinh tur nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh
tu nucleotit (5' > 3") UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10), trong d6 SEQ
ID NO:10 nim & vi tri 1 &n 21 (5’ = 3") clia s¢i d6i nghia.

Theo mot s6 phuwong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 1§ trong ban
md ta ndy bao gdm s¢i dbi nghia ma bao gdém, chi yéu gdm, hozc chita trinh tu nucleotit da
duoc cai bién ma khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5’ = 3')
usUfsusGfaA fuUfaA fuGfuCfcAfuGfgGfsu (SEQ ID NO:9), trong d6 a, ¢, g vau lan luot
biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n lugt biéu
thi 2'-flo adenosin, xytidin, guanosin, ho#c uridin; va s thé hién lién két phosphorothioat va
trong d6 sgi c6 nghia it nhét 12 hiu nhu bd tro cho soi dbi nghia. Theo mot ) phuong éan,
tac nhan ARN can thiép cia ANGPTL3 ma dugc boc 10 trong ban md ta nay bao gdm soi
d6i nghia ma bao gbm, chit yéu gdm, hodc chira trinh ty nucleotit (5' = 3') usUfsusGfaAf-
uUfaAfuGfuCfc AfuGfgGfsu (SEQ ID NO:9), trong d6 a, ¢, gva u 14n luot biéu thi 2'-O-
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metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 1an luot biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lign két phosphorothioat va trong do

soi ¢6 nghia it nhét 12 hiu nhu b tro cho soi dbi nghia.

Theo mdt s6 phwong 4n, tdc nhin ARN can thigp ctia ANGPTL3 ma duogc bdc 10 trong ban
mb ta nay bao gdm soi d61 nghia ma bao gbdm, chil yéu gdm, hozc chira trinh tw nucleobazo
khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5" = 3') UGUUGAAUUAAUGUC-
CAUGGA (SEQ ID NO:12). Theo mdt s phuong 4n, tic nhdn ARN can thiép cua
ANGPTL3 ma duge bdc 10 trong ban mo ta nay bao gdm soi d6i nghia ma bao gém, chua
yéu gdm, hodc chira trinh tu nucleotit khac & khong nhiu hon 1 nucleotit so véi trinh tu
nucleotit (5' > 3') UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12), trong d6 tht ca
hodc hiu nhu tit ca cac nucleotit [& cac nucleotit da dugc cai bién. Theo mdt sb phuong 4n,
tac nhan ARN can thiép ciia ANGPTL3 ma dugc bdc 10 trong ban md ta nay bao gdm soi
d6i nghia ma bao gdm, chu yéu gbm, hodc chita trinh tu nucleobazo khac ¢ 0 hodc 1
nucleobazo so v6i trinh tu nucleotit (5' = 3") UGUUGAAUUAAUGUCCAUGGA (SEQ
ID NO:12), trong d6 SEQ ID NO:12 ndm & vi tri 1 dén 21 (5' = 3") ctia soi dbi nghfa.

Theo mot s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc bdc 10 trong ban
mb t4 nay bao gdm sgi dbi nghia ma bao gdm, chi yéu gdm, hogc chira trinh tw nucleotit da
duoc cai bién ma khac & khong nhiéu hon 1 nucleotit so véi trinh ty nucleotit (5" = 3')
usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11), trong d6 a, ¢, g va u lan luot bidu
thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 1an luot biéu thi
2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé ‘hién lién két phosphorothioat va
trong d6 soi ¢ nghia it nhét 13 hdu nhu bd tro cho soi d6i nghia. Theo mot sb phuong 4n,
tac nhan ARN can thiép cia ANGPTL3 ma duge bdc 1§ trong ban m6 ta nay bao gém soi
d6i nghfa ma bao gdm, chu yéu gdm, hoic chira trinh tw nucleotit (5’ = 3') usGfsusugaau-
uaaUfgUfcCfaUfgGfsa (SEQ ID NO:11), trong d6 a, ¢, g vau 14n luot bidu thi 2'-O-metyl
adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin,
xytidin, guanosin, hodc uridin; va s th hién lién két phosphorothioat va trong d6 soi c6

nghfa it nhit 1a hiu nhu b tro cho soi d6i nghia.

Theo mot sb phuong 4n, tdc nhan ARN can thiép cia ANGPTL3 ma dugc boc 10 trong ban

mb ta ndy bao gdm s¢i d6i nghia ma bao gbm, chii yéu gom, hodc chira trinh tur nucleotit da
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duoc cai bién ma khic & khong nhiéu hon 1 nucleotit so véi trinh ty nucleotit (5' = 3')
usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13), trong d6 a, ¢, g va u 14n luot
biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu
thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va
trong d6 sgi co nghia it nhét 12 hdu nhu bd trg cho soi dbi nghia. Theo mot ) phuong an,
tac nhan ARN can thiép ctia ANGPTL3 ma dugc bdc 10 trong ban mo ta nay bao gém soi
dbi nghia ma bao gbm, chil yéu gdm, hoic chira trinh tw nucleotit (5' > 3") usGfsusUfgAf-
aUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13), trong d6 a, ¢, g va u 1an luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot bidu thi 2'-flo
adenosin, xytidin, guanosin, hogc uridin; va s thé hién lién két phosphorothioat va trong d6

soi ¢6 nghia it nhat 12 hau nhu bo trg cho soi doi nghia.

Theo mdt s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duge boc 16 trong ban
md ta ndy bao gdm soi d61 nghia ma bao gdm, chit yéu gdm, hodc chira trinh ty nucleobazo
khéc & 0 hodic 1 nucleobazo so véi trinh tu nucleotit (5" = 3") ACAUCGUCUAACAUAG-
CAACC (SEQ ID NO:15). Theo m6t s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3
ma duoe boc 16 trong ban md ta nay bao gdm soi dbi nghia ma bao gdm, cht yéu gbm, hodc
chita trinh ty nucleotit khac & khong nhiéu hon 1 nuéleotif so voi trinh tu nucleotit (5' = 3')
ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15), trong d6 tat ca hodc héu nhu tt ca
c4c nucleotit 13 cc nucleotit d duoc cai bién. Theo mot sd phuong an, tdc nhan ARN can
thiép ctia ANGPTL3 ma duge bdc 16 trong ban mo ta nay bao gdm soi dbi nghia ma bao
gdm, chii yéu gdm, hogc chira trinh tu nucleobazo khéc & 0 hodc 1 nucleobazo so véi trinh
tu nucleotit (5’ = 3') ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15), trong d6 SEQ
ID NO:14 ndm & vi tri 1 dén 21 (5' = 3") clia soi d6i nghia.

Theo mot s6 phuwong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duoc bc 19 trong ban
mb ta ndy bao gdm s¢i d6i nghia ma bao gdm, chit yéu gdm, hoic chira trinh tw nucleotit da
duoc cai bién ma khic & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5" > 3')
asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14), trong d6 a, ¢, g vau 14n luot bidu
thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 1an lugt biéu thi
2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va
trong do6 soi cé nghia it nhét 13 hiu nhu bd tro cho soi dbi nghia. Theo mdt sé phuong 4n,

tac nhan ARN can thiép cia ANGPTL3 ma duge bdc 1§ trong ban m6 t4 nay bao gdm soi
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d6i nghia ma bao gdm, chi yéu gdm, hoic chira trinh tu nucleotit (5' = 3) asCfsasUfcGf-
ucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14), trong dd.a, ¢, g vau 14n luot biéu thi 2'-O-metyl
adenosin, xytidin, guanosin, hogc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin,
xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat va trong d6 soi c6

nghia it nhit 1a hau nhu bd tro cho soi ddi nghia.

Theo mdt sb phuong 4n, tic nhdn ARN can thiép cia ANGPTL3 ma duogc boc 16 trong ban
md t4 nay bao gdm soi dbi nghia ma bao gdm, chi yéu gdm, hodc chira trinh ty nucleobazo
khéc & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5 = 3") UACUGAUCAAAUAUGU-
UGAGC (SEQ ID NO:3) va soi ¢6 nghia ma bao gdm, chi yéu gdm, hoic chira trinh ty
nucleobazo khac & 0 hodc 1 nucleobazo so v6i trinh tu nucleotit (5 = 3) GCUCAACAU-
AUUUGAUCAGUA (SEQ ID NO:17). Theo mot s6 phuong 4n, tac nhan ARN can thiép
cia ANGPTL3 ma duoc boc 16 trong ban md ta né'y bao gé)m soi d6i nghia ma bao gf)m,
cht yéu gdm, hozc chtta trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit 50 v6i trinh
tw nucleotit (5’ > 3") UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3), trong d6 tét ca
hodc hdu nhu tht ca cac nucleotit 1 cac nucleotit d& dwoc cai bién va soi c6 nghia ma bao
gdm, chu yéu gdm, hozc chira trinh tu nucleotit khic & khong nhiéu hon 1 nucleotit so v6i
trinh tu nucleotit (5' = 3") GCUCAACAUAUUUGAUCAGUA (SEQ ID NO:17), trong do6

tht c& hodc hau nhu tat ca c4c nucleotit 1a cac nucleotit dd duge cai bién.

Theo mot sb phuong 4n, tdc nhan ARN can thig¢p cia ANGPTL3 ma dugce boc 16 trong ban
md t4 ndy bao gdm soi d6i nghia ma bao gdm, chit yéu gdm, hogc chira trinh tw nucleobazo
khéc & 0 hodic 1 nucleobazo so véi trinh tu nucleotit (5’ =-3") UACUGAUCAAAUAUGU-
UGAGC (SEQ ID NO:3) va soi ¢6 nghta ma bao gdm, chit yéu gdm, hogc chira trinh tu
nucleobazo khac & 0 hodic 1 nucleobazo so véi trinh ty nucleotit (5' = 3") GCUCAACAU-
(AMUUUGAUCAGUA (SEQ ID NO:19), trong d6 (A™) thé hién 2-aminoadenin
nucleotit. Theo mot sb phuong 4n, tdc nhan ARN can thiép cia ANGPTL3 ma duoc boc 16
trong ban mb ta niy bao gdm soi ddi ngha ma bao gdm, chi yéu gom, hodc chira trinh ty
nucleotit khéc & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5" > 3') UACUGA-
UCAAAUAUGUUGAGC (SEQ ID NO:3), trong d6 tAt ¢ hogc hdu nhu tit ca cac nucleotit
14 cAc nucleotit da duoc cai bién va soi c6 nghia ma bao gdm, chu yéu gbm, hoc chira trinh
tu nucleotit khac ¢ khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5’ = 3") GCUCA-
ACAUA™)UUUGAUCAGUA (SEQ ID NO:19), trong d6 (A™) thé hién 2-aminoadenin
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nucleotit v trong d6 tit ca hogic hau nhw tit ca cac nucleotit 12 cac nucleotit d& dugc cai

bién.

Theo mét sb phuong &n, tdc nhan ARN can thiép cia ANGPTL3 ma dugc bdc 16 trong ban
mb ta nay bao gdm soi d6i nghia ma bao gom, chit yéu gdm, hoic chira trinh ty nucleobazo
khac & 0 hoic 1 nucleobazo so véi trinh tu nucleotit (5’ = 3") UACUGAUCAAAUAUGU-
UGAGC (SEQ ID NO:3) va soi c6 nghia ma bao gdm, chit yéu gdm, hogc chita trinh ty
nucleobazo khac & 0 hodc 1 nucleobazo so v6i trinh ty nucleotit (5" = 3") GCUCAAC-
(ANMUAN)UUUGAUCAGUA (SEQ ID NO:21), trong d6 (A?N) thé hién 2-aminoadenin
nucleotit. Theo mét s& phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 19
trong ban md ta nay bao gdm soi d6i nghia ma bao gdm, cht yéu gdm, hodc chira trinh ty
nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5' = 3") UACUGA-
UCAAAUAUGUUGAGC (SEQ ID NO:3), trong d6 tit ca hodic hau nhw tAt ca cac nucleotit
1a cac nucleotit d3 duoc cai bién va soi c6 nghia ma bao gém, chu yéu gém, hodc chira trinh
tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh tw nucleotit (5’ = 3") GCUCA-
ACATMUAM)UUUGAUCAGUA (SEQ ID NO:21), trong d6 (AZN) thé hién 2-
aminoadenin nucleotit va trong d6 tit c hodc hiu nhur tat ca c4c nucleotit 1a cdc nucleotit

da duoc cai bién.

Theo mot sb phuong an, tac nhan ARN can thi€p cia ANGPTL3 ma dugc boc 10 trong ban
md ta ndy bao gdm soi dbi nghia ma bao gdm, chu yéu gdm, hozc chia trinh tw nucleobazo
khac & 0 hodc 1 nucleobazo so vai trinh ty nucleotit (5’ 2 3') UACUGAUCAAAUAUGU-
UGAGU (SEQ ID NO:6) va sgi c6 nghia ma bao gdm, cha yéu gém, hodc chira trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5' = 3") ACUCAACAU-
AUUUGAUCAGUA (SEQ ID NO:24). Theo mét sé phuong 4n, tac nhan ARN can thiép
cia ANGPTL3 ma duoc bdc 10 trong ban mo ta nay bao gc“)m soi dbi nghia ma bao génl,
cha yéu gdm, hodc chira trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh
tu nucleotit (5' > 3") UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6), trong d6 tit ca
hodc hiu nhu tit ca cac nucleotit 14 cac nucleotit daa duogc cai bién va soi ¢6 nghia ma bao
gdm, cha yéu gdm, hodc chira trinh tu nucleotit khac & khong nhidu hon 1 nucleotit so vé6i
trinh tu nucleotit (5' = 3") ACUCAACAUAUUUGAUCAGUA (SEQ ID NO:24), trong d6

tat ca hodc hau nhur tat ca cac nucleotit 1a cac nucleotit da dugce cai bién.
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Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duge bdc 1§ trong ban
md ta ndy bao gdm soi d6i nghia ma bao gdm, chii yéu gdm, hoic chira trinh ty nucleobazo
khéc & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5’ = 3") UUUGAAUUAAUGUCCA-
UGGGC (SEQ ID NO:8) va sgi c6 nghia ma bao gdm, chi yéu gdm, hoic chira trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5' = 3") GCCCAUGGA-
CAUUAAUUCAAA (SEQ ID NO:26). Theo mot s6 phuong 4n, tic nhan ARN can thiép
ctia ANGPTL3 ma duge boc 16 trong ban md ta nay bao gém soi d6i nghia ma bao gdm,
chi yéu gom, hozc chra trinh tu nucleotit khac & khong nhidu hon 1 nucleotit so véi trinh
tu nucleotit (5’ = 3") UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8), trong d6 tat ca
hodc hdu nhur tht ca cac nucleotit 12 c4c nucleotit d duoc cai bién va soi c6 nghia ma bao
gdm, chil yéu gdm, hoidc chita trinh tu nucleotit khac & khong nhidu hon 1 nucleotit so véi
trinh ty nucleotit (5' = 3") GCCCAUGGACAUUAAUUCAAA (SEQ ID NO:26), trong d6

tat ca hodc hau nhu tit ca cac nucleotit 13 cic nucleotit dd dugc céi bién.

Theo mot sb phuong 4n, tic nhan ARN can thié€p cia ANGPTL3 ma duoc boc 1 trong ban
md ta ndy bao gdm soi d6i nghfa ma bao gdm, chu yéu gbm, hoic chira trinh ty nucleobazo
khéc & 0 hodic 1 nucleobazo so voi trinh tw nucleotit (5’ = 3") UUUGAAUUAAUGUCCA-
UGGGU (SEQ ID NO:10) va soi c6 nghia ma bao gdm, chu yéu gbm, hoic chira trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5" = 3") ACCCAUGGA-
CAUUAAUUCAAA (SEQ ID NO:28). Theo mdt sb phuong 4n, tic nhin ARN can thiép
ciia ANGPTL3 ma dugce bdc 10 trong ban mo ta nay bao gbm soi d6i nghia ma bao gdm,
chi yéu gbm, hoc chira trinh tw nucleotit khéc & khong nhiéu hon 1 nucleotit so v6i trinh
tu nucleotit (5' = 3') UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10), trong d6 tat
c& hodc hu nhu tit ca cac nucleotit 13 cac nucleotit dd duge cai bién va soi ¢6 nghia ma bao
gdm, chti yéu gbm, hogc chira trinh tw nucleotit khac & khong nhiéu hon 1 nucleotit so v6i
trinh tu nucleotit (5' = 3') ACCCAUGGACAUUAAUUCAAA (SEQ ID NO:28), trong d6

tat ca hoic hau nhu tat ca cac nucleotit 1a cic nucleotit d3 dugc cai bién.

Theo mot sb phuong an, tic nhdn ARN can thiép cia ANGPTL3 ma dugc boc 1 trong ban
md ta ndy bao gdm s¢i ddi nghia ma bao gdm, chu yéu gdm, hodc chita trinh tu nucleobazo
khac & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5’ > 3") UGUUGAAUUAAUGUC-
CAUGGA (SEQ ID NO:12) va sgi c¢6 nghia ma bao gdm, chu yéu gdm, hoic chira trinh tur
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nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5' = 3") UCCAUGGAC-
AUUAAUUCAACA (SEQ ID NO:30). Theo mot s6 phuong 4n, tac nhan ARN can thiép
cia ANGPTL3 ma duogc bdc 10 trong ban md ta nay bao gdm soi dbi nghia ma bao gbm,
chit yéu gbm, hoic chira trinh tw nucleotit khac & khong nhiéu hon 1 nucleotit so véi trinh
tw nucleotit (5’ 2 3") UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12), trong d6 tt
c& hodc hdu nhu tit ca cac nucleotit 12 cac nucleotit d& duge cai bién va soi c6 nghia ma bao
gdm, chti yéu gbm, hodc chira trinh tu nucleotit khéc & khong nhiu hon 1 nucleotit so véi
trinh ty nucleotit (5' = 3") UCCAUGGACAUUAAEIUCAACA (SEQ ID NO:30), trong d6

tat ca hodc hau nhu tat ca cac nucleotit 1a cac nucleotit da dugc cai bién.

Theo mdt s6 phuong 4n, tac nhan ARN can thiép ctia ANGPTL3 ma dugce boc 16 trong ban
md ta nay bao gdm soi d6i nghia ma bao gdm, chti yéu gdm, hoic chira trinh tw nucleobaz
khac & 0 ho#ic 1 nucleobazo so véi trinh tu nucleotit (5' = 3") ACAUCGUCUAACAUAG-
CAACC (SEQ ID NO:15) va sgi c6 nghia ma bao gdm, chn yéu gdm, hodc chira trinh tu
nucleobazo khac & 0 ho#c 1 nucleobazo so véi trinh ty nucleotit (5' = 3") GGUUGCUAU-
GUUAGACGAUGU (SEQ ID NO:32). Theo mét sb phuong 4n, tdc nhin ARN can thiép

Q

ctia ANGPTL3 ma duge bdc 10 trong ban md ta nay bao gdm sgi d6i nghia ma bao gdm,
chit yéu gdm, hozc chira trinh tu nucleotit khéc & khong nhiéu hon 1 nucleotit so véi trinh
tu nucleotit (5' = 3') ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15), trong do6 tat ca
hodc hdu nhu tit ca cac nucleotit 13 c4c nucleotit da dugce cai bién va soi ¢6 nghia ma bao
gdm, chi yéu gbm, hozic chira trinh tw nucleotit khac & khong nhiéu hon 1 nucleotit so v&i
trinh tu nucleotit (5’ = 3") GGUUGCUAUGUUAGACGAUGU (SEQ ID NO:32), trong d6

tat ca hodc hau nhu tat ca cac nucleotit 1a cac nucleotit da dugc cai bién.

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duoc bc 19 trong ban
mb ta ndy bao gdm soi dbi nghia ma bao gdm, cht yéu gdm, hodc chira dwgc cai bién
nucleotit trinh tw (5’ = 3") usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
soi ¢6 nghia ma bao gdm, cha yéu gdm, hoic chira duoc cai bién nucleotit trinh tu (5' = 3)
geucaacaUfAfUfuugaucagua (SEQ ID NO:16), trong d6 a, ¢, g vau 14n luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot bidu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat. Theo mot
) phuong 4n, tdc nhdn ARN can thiép cia ANGPTL3 ma dugc boc 16 trong ban md ta nay

bao gom so¢i doi nghia ma bao gdm, chu yéu gom, hogc chira dugc cai bien nucleotit trinh
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tu (5'> 3" usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va soi ¢6 nghia ma
bao gbém, chit yéu gdm, hogc chita dugc cai bién nucleotit trinh tw (5' = 3') gcucaacaU-
fAfUfuugaucagua (SEQ ID NO:16) va trong d6 s¢i c6 nghia con bao gdm céc gbc phi bazo
nghich chuyén & du t4n cling 3’ va & dAu tan cing 5" cﬁé trinh tu nucleotit va s¢i c6 nghia
con bao gdm phdi tir huéng dich ma dugce lién két cong hoa tri véi dAu tan cling 5°, trong

d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mdt s6 phuong 4n, tac nhan ARN can thiép cia ANGPTL3 ma dugce bdc 10 trong ban
md t4 ndy bao gdm soi d6i nghia ma bao gdm, chi yéu gbm, hodc chira dugce cai bién
nucleotit trinh tu (5" > 3") usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
soi ¢6 nghia ma bao gdm, chu yéu gdm, hodc chira dugce céi bién nucleotit trinh tw (5’ = 3")
geucaacaUfa_2NUfuugaucagua (SEQ ID NO:18), trong d6 a, ¢, g va u 14n luot bidu thi 2'-
O-metyl adenosin, xytidin, guanosin, hodc uridin; a 2N thé hién 2'-O-metyl-2-amino-
adenosin (xem Bang 6); Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin, xytidin, guanosin,
hodc uridin; va s thé hién lién két phosphorothioat. Theo mot s& phuong 4n, tac nhan ARN
can thiép cia ANGPTL3 ma dugc bdc 19 trong ban md ta nay bao gdm soi d6i nghia ma
bao gdm, chit yéu gbm, hozc chita dugc cai bién nucleotit trinh tu (5’ = 3') usAfscsUfgAf-
uCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va soi c6 nghia ma bao gdm, chi yéu gbm,
hodc chira dugc cai bién nucleotit trinh tuy (5' > 3') geucaacaUfa_2NUfuugaucagua (SEQ
ID NO:18) va trong d6 soi ¢ nghia con bao gbm cac gbc phi bazo nghich chuyén & dau tan
clng 3’ va & dau tan cing 5° cua trinh tu nucleotit va soi ¢6 nghia con bao gdm phdi tir
huéng dich ma dugc lién két cong hoéa tri v6i d4u tan cing 5°, trong d6 phdi tir huéng dich

bao gdbm N-axetyl-galactosamin.

Theo mdt s6 phuong an, tac nhan ARN can thiép Cl’l;t ANGPTL3 ma duoc bdc 10 trong ban
md ta ndy bao gdm s¢i d6i nghia ma bao gdm, chit yéu gdm, hogc chira dwgc cai bién
nucleotit trinh tu (5’ > 3') usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4) va
soi c6 nghia ma bao gdm, chi yéu gdm, hodc chira dugc cai bién nucleotit trinh tw (5’ = 3")
geucaacaUfAfUfuugaucagua (SEQ ID NO:16), trong do a, ¢, g vau 14n luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat. Theo mdt
sé phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugce boc 19 trong ban mo ta nay

bao gdm soi ddi nghia ma bao gom, chi yéu gom, hodc chira dugc cai bién nucleotit trinh
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tu (5" > 3') usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4) va soi c6 nghia ma
bao gdm, chit yéu gbm, hodc chira dugc cai bién nucleotit trinh tu (5’ = 3') gcucaacaU-
fAfUfuugaucagua (SEQ ID NO:16) va trong d6 soi c6 nghfa con bao gdm cac gbc phi bazo
nghich chuyén & ddu tin cing 3’ va & d4u tan cling 5’ cua trinh ty nucleotit va soi c6 nghia
con bao gdm phéi tir huéng dich ma dugc lién két cong hoa tri voi du tan cing 5°, trong

d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mot sb phuong 4n, tac nhan ARN can thiép ciia ANGPTL3 ma dugce boc 1§ trong ban
md ta ndy bao gdbm soi d6i nghia ma bao gdm, chi yéu gdm, hodc chira dugce cai bién
nucleotit trinh tw (5" = 3") usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
soi c6 nghia ma bao gdm, chi yéu gdm, hoic chira dugc cai bién nucleotit trinh tu (5’ = 3')
geucaaca_2NUfa 2NUfuugaucagua (SEQ ID NO:20), trong d6 a, ¢, g vau 14n luot bidu thi
2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; a_2N thé hién 2'-O-metyl-2-amino-
adenosin (xem Bang 6); Af, Cf, Gf va Uf 14n luot bidu thi 2'-flo adenosin, xytidin, guanosin,

ho#c uridin; va s thé hién lién két phosphorothioat. Theo mot sb phuong 4n, tac nhan ARN
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can thiép cia ANGPTL3 ma dugc bdc 19 trong ban md t& nay bao gdm soi d6i nghia ma -

bao gbm, chi yéu gbm, hoic chira dugc cai bién nucleotit trinh tu (5’ = 3") usAfscsUfgAf-
uCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va soi c6 nghia ma bao gdm, chil yéu gdm,
hodc chira dwoc cai bién nucleotit trinh ty (5' 2> 3) geucaaca_2NUfa 2NUfuugaucagua
(SEQ ID NO:20) va trong d6 s¢i c6 nghia con bao éérn céc gbc phi bazo nghich chuyén &
d4u tan cling 3’ va & d4u tin cing 5’ cua trinh ty nucleotit va s¢i ¢6 nghia con bao gdm phdi
tir huéng dich ma duogc lién két cong hoéa tri voi d4u tan cing 5°, trong d6 phéi tir huéng

dich bao gdbm N-axetyl-galactosamin.

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 19 trong ban
md ta nay bao gdm soi d6i nghia ma bao gém, chi yéu gdm, hodc chira dugce cai bién
nucleotit trinh tu (5" = 3') usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
soi ¢6 nghia ma bao gdm, chi yéu gdm, hoic chira dugc cai bién nucleotit trinh tw (5’ = 3")
geUfcAfaCfaUfAfUfuugaucagua (SEQ ID NO:22), trong d6 a, ¢, g vau 14n luot bidu thi 2'-
O-metyl adenosin, xytidin, guanosin, hodc uridin; a 2N thé hién 2'-O-metyl-2-amino-
adenosin (xem Bang 6); Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin, xytidin, guanosin,
hoic uridin; va s thé hién lién két phosphorothioat. Theo mot sé phuong 4n, tic nhan ARN

can thiép ctia ANGPTL3 ma duoc bdc 1§ trong ban md ta nay bao gdm soi dbi nghia ma
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bao gdm, chit yéu gdm, hoic chira dugc cai bién nucleotit trinh tyr (5' = 3') usAfscsUfgAf-
uCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va soi ¢6 nghia ma bao gdm, chu yéu gbm,
hodc chira duge cai bién nucleotit trinh ty (5 > 3') gcUfcAfaCfaUfAfUfuugaucagua (SEQ
ID NO:22) va trong d6 soi c6 nghia con bao gdm céc gdc phi bazo nghich chuyén & dAu tan
cung 3’ va & d4u tin cing 5° cua trinh ty nucleotit va soi c6 nghia con bao gdm phdi tir
huéng dich ma duoc lign két cong hoa tri v6i dAu tan ciing 5°, trong d6 phdi tr huéng dich

bao gdm N-axetyl-galactosamin.

Theo mot sb phuong 4n, tdc nhin ARN can thi€p cia ANGPTL3 ma duogc boc 16 trong ban
md ta ndy bao gém sgi d6i nghia ma bao gdm, chu yéu gdm, hodc chira dugce cai bién
nucleotit trinh tu (5" > 3") usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5) va
s0i ¢6 nghia ma bao gdm, chii yéu gdm, hoic chira dugc cai bién nucleotit trinh tw (5' = 3")
acucaacaUfAfUfuugaucagua (SEQ ID NO:23), trong d6 a, ¢, g vau 14n luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hogc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hi.én lign két phosphorothioat. Theo mot
s6 phwong 4n, tdc nhn ARN can thiép cia ANGPTL3 ma dugc bdc 16 trong ban mo ta nay
bao gdm soi di nghia ma bao gdm, chi yéu gdm, hoge chira dugc cai bién nucleotit trinh
tu (5' > 3") usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5) va soi c6 nghia ma
bao gbém, chit yéu gdm, hodc chira dugce cai bién nucleotit trinh tu (5’ = 3') acucaacaU-
fAfUfuugaucagua (SEQ ID NO:23) va trong d6 s¢i c6 nghfa con bao gdm céc gbc phi bazo
nghich chuyén & diu tan cling 3’ va & dau tan ciing 5’ cla trinh ty nucleotit va soi ¢6 nghia
con bao gdbm phdi tir huéng dich ma duoc lién két cong hoa tri véi d4u tan clng 5°, trong

d6 phdi tir huéng dich bao gbm N-axetyl-galactosamin.

Theo mot sb phuong 4n, tdc nhn ARN can thiép cia ANGPTL3 ma duoc bdc 10 trong ban
mo ta nay bao gém soi dbi nghia ma bao gém, chu yéu gc‘”)m, hodc chtra dugc cai bién
nucleotit trinh ty (5' 2 3") usUfsusGfaAfuUfaAfuGfuCfcAfuGfggse (SEQ ID NO:7) va soi
¢6 nghia ma bao gbm, chu yéu gbm, hodc chira dugc cai bién nucleotit trinh tw (5" = 3')
geccaugg AfCfAfuuaauucaaa (SEQ ID NO:25), trong d6 a, ¢, g vau 14n luot bidu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf lan 1u91_biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién Kkét phosphorothioat. Theo mot
sé phuong 4n, tac nhan ARN can thi¢p cia ANGPTL3 ma dugc bdc 16 trong ban md ta nay

bao gdm soi dbi nghia ma bao gom, chii yéu gom, hodc chita dugc cai bién nucleotit trinh
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tu (5' > 3" usUfSusGfaAqufaAqufuCchqufggsc (SEQ ID NO:7) va soi ¢6 nghia ma
bao gdm, chu yéu gdm, hodc chira dugc cai bién nucleotit trinh twr (5’ = 3') gcccauggAfC-
fAfuuaauucaaa (SEQ ID NO:25) va trong d6 soi c6 nghia con bao gdm cac gbe phi bazo
nghich chuyén & dau tin ciing 3’ va & d4u tin cling 5° cta trinh ty nucleotit va soi c6 nghia
con bao gdm phdi tir huéng dich ma dugce lién két cong hoa tri voi d4u tan cing 5°, trong

d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mdt s6 phuong 4n, tdc nhin ARN can thiép cia ANGPTL3 ma duogc boc 10 trong ban
md t& nay bao gdbm sogi d6i nghia ma bao gdm, chit yéu gbm, hoic chira duge cai bién
nucleotit trinh tw (5' > 3") usUfsusGfaAfuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9) va
soi ¢6 nghia ma bao gdm, chii yéu gdm, hodc chtra dugc cai bién nucleotit trinh tu (5’ = 3')
acccaugg AfCfAfuuaauucaaa (SEQ ID NO:27), trong d6 a, ¢, gvau 14n 1ot bidu thi 2'-O-
metyl adenosin, xytidin, guanosin, hogc uridin; Af, Cf, Gf va Uf 1an luot biéu thi 2-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat. Theo mot
sb phuong 4n, tAc nhan ARN can thiép cia ANGPTL3 ma duge bdc 19 trong ban m6 ta nay
bao gdm soi d6i nghia ma bao gdm, chit yéu gdm, hogc chira dugc ci bién nucleotit trinh
tr (5' > 3") usUfsusGfaAfuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9) va soi ¢6 nghia ma
bao gbm, chil yéu gbdm, hoic chira dugc cai bién nucleotit trinh tu (5’ = 3') acccauggA-
fCfAfuuaauucaaa (SEQ ID NO:27) va trong d6 soi c6 nghia con bao gdm céc gbc phi bazo
nghich chuyén & d4u tin cling 3° va & d4u tan cling 5 cta trinh tu nucleotit va soi ¢6 nghia
con bao gdbm phéi tir hudéng dich ma dugce lién két cong hoa tri voi d4u tan cling 5°, trong

d6 phdi tir huéng dich bao gbdm N-axetyl-galactosamin.

Theo mdt sé phuong 4n, tac nhan ARN can thiép cia ANGPTL3 ma dugc bdc 19 trong ban
mo ta ndy bao gdm soi dbi nghia ma bao gdm, chu yéu gdm, hodc chira dugc céi bién
nucleotit trinh tu (5" = 3") usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11) va sgi c6
nghia ma bao gdm, chu yéu gdm, hoic chira duge cai bién nucleotit trinh tu (5’ = 3') ucca-
uggaCfAfUfuaauucaaca (SEQ ID NO:29), trong d6 a, ¢, g vau 14n luot biéu thi 2'-O-metyl
adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin,
xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat. Theo mdt sb phuong
4n, tac nhan ARN can thiép cia ANGPTL3 ma dugic bdc 10 trong bdn md ta nay bao g6m
soi dbi nghia ma bao gdm, chi yéu gdm, hodc chira duge cai bién nucleotit trinh tu (5' >

3" usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11) va soi c6 nghia ma bao gdm, chit
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yéu gdm, hoic chira duge cai bién nucleotit trinh tir (5' > 3') uccauggaCfAfUfuaauucaaca
(SEQ ID NO:29) va trong d6 soi c6 nghia con bao gdm cac gbc phi bazo nghich chuyén &
d4u tin cling 3’ va & dAu tan cung 5’ cla trinh tw nucleotit va sgi c6 nghia con bao gc“)m phéi
tir huéng dich ma duoc lién két cong hoa tri v6i ddu tan cing 5°, trong d6 phdi tir huéng

dich bao gdm N-axetyl-galactosamin.

Theo mdt sb phuong 4n, tdc nhan ARN can thiép cia ANGPTL3 ma dugc bdc 19 trong ban
md ta nay bao gdm sgi ddi nghia ma bao gdm, cha yéu gdm, hodc chira duoc cai bién
nucleotit trinh tu (5" > 3") usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13) va

s0i ¢6 nghia ma bao gdm, chi yéu gdm, hoic chita duge cai bién nucleotit trinh tu (5'=>3)

uccauggaCfAfUfuaauucaaca (SEQ ID NO:29), trong d6 a, ¢, g va u lan lugt biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf lan luot biéu thi 2'-flo

adenosin, xytidin, guanosin, hogc uridin; va s thé hién lién két phosphorothioat. Theo mot
s& phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duoc bdc 16 trong ban mo ta nay
bao gdm soi dbi nghia ma bao gdm, chu yéu gdm, hodc chira dwoc cai bién nucleotit trinh
tu (5" = 3') usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13) va s¢i ¢6 nghia
ma bao gdm, chit yéu gdm, hodc chira duge cai bién nucleotit trinh tu (8" = 3') uccaugga-
CfAfUfuaauucaaca (SEQ ID NO:29) va trong d6 soi c6 nghia con bao gdm cac gbe phi bazo
nghich chuyén & dau tin ciing 3’ va & du t4n cing 5° cta trinh ty nucleotit va soi ¢6 nghia
con bao gdbm phéi tr huéng dich ma duoc lién két cong héa tri v6i dau tan cung 5°, trong

d6 phéi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mQt\Sf\,)/phkFGﬂg”&ﬂ;TéC nhin ARN can thi¢p cia ANGPTL3 ma dugc bdc 1 trong ban
md ta ndy bao gdm soi di nghia ma bao gdm, chu yéu gdm, hodc chira dugc cai bién
nucleotit trinh ty (5’ = 3') asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14) va soi
c6 nghia ma bao gdm, chti yéu gdm, hoiic chira dugc cai bién nucleotit trinh tu (5'=> 3"
gguugcuaUfGfUfuagacgaugu (SEQ ID NO:31), trong d6 a, ¢, g va u 1an luot biéu thi 2'-O-
metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf va Uf lan luot biéu thi 2'-flo
adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két phosphorothioat. Theo mét
s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc bdc 19 trong ban mo ta nay
bao gdm soi dbi nghia ma bao gbm, chil yéu gdm, hodc chita dwoc cai bién nucleotit trinh

tu (5" = 3') asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14) va s¢i ¢6 nghia ma
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bao gbdm, chii yéu gdm, hoic chira dwoc cai bién nucleotit trinh tw (5' = 3') cccuaaaaGfGf-
Gfacaguauucu (SEQ ID NO:31) va trong d6 soi c6 nghia con bao gdm cac gbc phi bazo
nghich chuyén & dAu tn cung 3’ va & du tn cung 5’ cla trinh ty nucleotit va soi c6 nghia
con bao gdm phéi tir hudng dich ma dugce lién két cong hoa tri véi ddu tan cing 5°, trong

d6 phéi tir huéng dich bao gdbm N-axetyl-galactosamin.

Theo mdt sb phuong an, tic nhan ARN can thiép cia ANGPTL3 ma duoc bdc 1§ trong ban

md ta nay bao gdm soi dbi nghia ma bao gdm, chil yéu gdm, hodc chira trinh tu nucleotit

ma khéc & 0 hodc 1 nucleotit so v6i mot trinh tr trong sé céc trinh tu nucleotit dudi day (5’

> 3%): |
UACUGAUCAAAUAUGUUGAGC (SEQ iD NO:3);
UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6);
UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8);
UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10);
UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12); hoac
ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15);

trong d6 tac nhan ARN can thi€p cia ANGPTL3 con bao gdm soi c6 nghia ma bd tro it nhét

12 mot phan cho soi d6i nghia; va trong d6 tat ca hoic hu nhu tit ca céc nucleotit trén ca

hai soi d0i nghia va sgi c6 nghia déu 1a cac nucleotit da dugc cai bien.

Theo mdt sb phuong an, tdc nhan ARN can thi¢p cia ANGPTL3 ma dugc bdc 1§ trong ban

md t4 ndy bao gdm soi d6i nghia ma bao gdm, chu yéu gdm, hodc chira trinh tw nucleotit

ma khéc & 0 hodc 1 nucleotit so véi mdt trinh ty trong s cac trinh tu nucleotit dudi day (5’

2> 3):
UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3);
UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6);
UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8);
UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10);
UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12); hoac
ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15);

trong d6 tac nhan ARN can thi€p cia ANGPTL3 con bao géin soi c6 nghia ma bd tro it nhét

12 mdt phan cho soi dbi nghia; trong d6 tit ca hodc hiu nhu tit ca cac nucleotit trén ca hai

so1 doi nghia va sgi c6 nghia déu la cac nucleotit da dugc céi bien; va trong d6 soi c6 nghia
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con bao gdm cac gbc phi bazo nghich chuyén & dau tin cing 3’ va & dau tn cling 5° clia
trinh tu nucleotit va sgi ¢6 nghia con bao gom phoi tr huéng dich ma dugce lién két cong

héa tri v6i dAu tan ciing 5°, trong d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mot sb phuong 4n, tdc nhan ARN can thiép cua ANGPTL3 ma duogc bdc 1§ trong ban
mb ta ndy bao gdm soi d6i nghia ma bao gdm, chu yéu gbm, hozc chira trinh ty nucleotit
ma khac & 0 hodc 1 nucleotit so v6i mot trinh tyr trong sb céc trinh tir nucleotit dudi day (5'
2> 3"
UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3);
UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6);
UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8);

UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10);

UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12); hodc

ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15);
trong d6 tdc nhan ARN can thi€p cia ANGPTL3 con bao gdm s0i ¢6 nghia ma bb trg it nhat
1a mot phan cho soi déi nghia; trong d6 tit ca hogic hdu nhu tAt ca cic nucleotit trén ca hai
soi dbi nghia va sgi c6 nghia déu 1a céc nucleotit d& duogc cai bién; va trong d6 soi c6 nghia
con bao gdm céc gbe phi bazo nghich chuyén & dau tan cing 3° va & dau tin ciing 5° cia
trinh tw nucleotit va soi c6 nghia con bao gdm phdi tir huéng dich ma duogc lién két cong
hoa tri v6i ddu tan cing 5°, trong d6 phéi tir huéng dich bao gdm N-axetyl-galactosamin;

va trong do6 trinh ty ctia sgi doi nghia twong tmg nam & vi tri 1 dén 21 cta s¢i doi nghia.

Theo mét sb phwong 4n, tac nhdn ARN can thiép cia ANGPTL3 ma dugc bdc 19 trong ban
mb ta nay bao gdm soi ddi nghia va soi c6 nghia, trong d6 soi d6i nghia va soi ¢6 nghia
chira, chu yéu chira, hozic bao gdm cac trinh tu nucleotit ma khéc & 0 hozic 1 nucleotit so véi
mdt trong sb cac cap trinh tu nucleotit (5’ 2 3') duc’y‘i day: |

UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3) va GCUCAACAUAUUUG-
AUCAGUA (SEQ ID NO:17);

UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3) va GCUCAACAU(APN)UU-
UGAUCAGUA (SEQ ID NO:19), trong d6 (AZV) thé hién 2-aminoadenin nucleotit;

UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3) va GCUCAAC(AT)U(AR)-
UUUGAUCAGUA (SEQ ID NO:21), trong d6 (AZN) thé hién 2-aminoadenin nucleotit;
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UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6) va ACUCAACAUAUUUG-
AUCAGUA (SEQ ID NO:24);

UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8) va GCCCAUGGACAUUA-
AUUCAAA (SEQ ID NO:26);

UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10) va ACCCAUGGACAUU-
AAUUCAAA (SEQ ID NO:28);

UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12) va UCCAUGGACAUUA-
AUUCAACA (SEQ ID NO:30); hodc

ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15) va GGUUGCUAUGUUA-
GACGAUGU (SEQ ID NO:32);
trong d6 tAt ca hodc hiu nhu tit ca cac nucleotit trén ¢a hai soi d6i nghia va soi c6 nghia déu

14 cac nucleotit da dugc cai bién.

Theo mdt sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 19 trong ban
md ta ndy bao gbm soi d6i nghia va sgi c6 nghia, trong d6 soi d6i nghia va soi c6 nghia
chtra, chu yéu chtra, hoac bao gém céc trinh tu nucleotit ma khac & 0 hodc 1 nucleotit so v6i
mdt trong sb bzic cdp trinh ty nucleotit (5' = 3') dudi day:

UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3) va GCUCAACAUAUUUG-
AUCAGUA (SEQ ID NO:17);

UACUGAUCAAAUAUGUUGAGC (SEQ ID NO:3) va GCUCAACAU(A™)UU-
UGAUCAGUA (SEQ ID NO:19), trong d6 (A?N) thé hién 2-aminoadenin nucleotit;

UACUGAUCAAAUAUGUUGAGC (SEQ D NO:3) va GCUCAAC(AZNU(A™Y)-
UUUGAUCAGUA (SEQ ID NO:21), trong d6 (A?N) thé hién 2-aminoadenin nucleotit;

UACUGAUCAAAUAUGUUGAGU (SEQ ID NO:6) va ACUCAACAUAUUUG-
AUCAGUA (SEQ ID NO:24);

UUUGAAUUAAUGUCCAUGGGC (SEQ ID NO:8) va GCCCAUGGACAUUA-
AUUCAAA (SEQ ID NO:26);

UUUGAAUUAAUGUCCAUGGGU (SEQ ID NO:10) va ACCCAUGGACAUU-
AAUUCAAA (SEQ ID NO:28);

UGUUGAAUUAAUGUCCAUGGA (SEQ ID NO:12) va UCCAUGGACAUUA-
AUUCAACA (SEQ ID NO:30); hodc

ACAUCGUCUAACAUAGCAACC (SEQ ID NO:15) va GGUUGCUAUGUUA-
GACGAUGU (SEQ ID NO:32);
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trong d6 tAt ca hodc hiu nhu tAt ca cac nucleotit trén c4 hai soi d6i nghia va soi c6 nghia déu
1a céc nucleotit dd dwoc cai bién; va trong d6 soi c6 nghia con bao gdm cac gbe phi bazo
nghich chuyén & dau tan cung 3’ va & d4u tan cting 5’ cua trinh tu nucleotit va soi ¢6 nghia
con bao gdm phdi tir huéng dich ma duge lién két cong hoa tri véi dau tan ciing 57, trong

d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mot sb phuong an, tc nhén ARN can thiép cﬁf;l ANGPTL3 ma dugc bdc 16 trong ban
md ta nay bao gdm soi dbi nghia ma bao gdm, chi yéu gdm, hodc chira duge cai bién
nucleotit trinh tu ma khéc & 0 hodc 1 nucleotit so véi mdt trinh ty trong s6 céc trinh ty
nucleotit dudi day (5' =3"):
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2);
usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfggsc (SEQ ID NO:7);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9);
usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11);
usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13);
asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14);
trong dé a,c, gvau 14n luot biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin;
Af, Cf, Gf va Uf l4n luot biéu thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; s thé hién
lién két phosphorothioat; va trong d6 tdc nhan ARN can thiép cia ANGPTL3 con bao gdm
soi ¢6 nghia ma b tro it nhat 13 mot phan cho soi d6i nghia; va trong d6 tat ca hodc hiu nhu

tat ca cac nucleotit trén sgi cd nghia 1a cac nucleotit ¢4 dugc cai bién.

Theo mdt s& phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 16 trong ban
mb ta ndy bao gdm soi d6i nghia ma bao gdm, chu yéu gdm, hodic chira duge cai bién
nucleotit trinh tu ma khac & 0 hodc 1 nucleotit so 'VC')'i mét trinh ty trong sb céc trinh tu
nucleotit duéi day (5' = 3'):
usAfscsUfgAfuCfaAfaUfaUfgUtuGfaGfsc (SEQ ID NO:2);
usAfscUfgAfuCtaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfggsce (SEQ ID NO:7);
usUTsusGfaAfuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9);
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usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11);
usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13);
asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14);
trong d6 tac nhan ARN can thiép cia ANGPTL3 con bao gdm s¢i c6 nghia ma bd trg it nhét
13 mot phan cho soi d6i nghia; trong d6 tAt ca hodc hdu nhu tAt ca cic nucleotit trén soi co
nghia cac nucleotit dd duogc cai bién; trong d6 tit ca hodic hau nhu t4t ca cac nucleotit trén
ca hai soi d6i nghia va sgi c6 nghia déu 1a cac nucleotit da duoc cai bién; va trong d6 soi co
nghia con bao gdm céc gbe phi bazo nghich chuyén & dau tin cing 3’ va & d4u tan cing 5’
cua trinh tu nucleotit va soi cé nghia con bao gém phéi tr huéng dich ma duogc lién két cdng
héa tri v6i ddu tan ciing 5°, trong d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.
Theo mdt sb phuong 4n, tac nhdn ARN can thiép cia ANGPTL3 ma dugc boc 10 trong ban
md t4 nay bao gdm soi d6i nghia v soi c6 nghia ma bao gdm, chi yéu gdm, hoic chira dugc
cai bién cac trinh tu nucleotit ma khac & 0 hodc 1 nucleotit so v6i mot trong sb cac cip trinh
tu nucleotit duéi day (5' > 3"):
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcucaacaUfAfUfuugaucagua (SEQ ID NO:16);
usAfscsUfgAfuCfaAfaUfaUfgUtfuGfaGfsc (SEQ ID NO:2) va
gcucaacaUfa 2NUfuugaucagua (SEQ ID NO:18);
usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4) va
geucaacaUfAfUfuugaucagua (SEQ ID NO:16);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcucaaca 2NUfa 2NUfuugaucagua (SEQ ID N(e):20)§
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcUfcAfaCfaUfAfUfuugaucagua (SEQ ID NO:22);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5) va
acucaacaUfAfUfuugaucagua (SEQ ID NO:23);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfggsc (SEQ ID NO:7) va
geccauggAfCfAfuuaauucaaa (SEQ ID NO:25);
usUfsusGfaA fuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9) va
acccauggAfCfAfuuaauucaaa (SEQ ID NO:27);
usGfsusugaauuaaUfgUfeCfaUfgGfsa (SEQ ID NO:11) va
uccauggaCfAfUfuaauucaaca (SEQ ID NO:29); *
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usGfsusUfgAfaUfuAfaUfgUfcCfaUfgGfsa (SEQ ID NO:13) va
uccauggaCfAfUfuaauucaaca (SEQ ID NO:29); hodc
asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14) va
gguugcuaUfGfUfuagacgaugu (SEQ ID NO:31);
trong d6 a, c, gvau 14n luot biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin;
Af, Cf, Gf va Uf 1an luot biéu thi 2'-flo adenosin, xytidin, guanosin, hogc uridin; a_2N thé

hién 2'-O-metyl-2-aminoadenosin (xem Bang 6); va.s thé hién lién két phosphorothioat.

Theo mot sb phwong 4n, tac nhan ARN can thiép cia ANGPTL3 ma dwogc boc 16 trong ban
md ta nay bao gdm soi d6i nghia va soi c6 nghia ma bao gdm, chi yéu gdm, hosc chira mot
trong sd céc cap trinh tu nucleotit dudi day (5' > 3'):
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcucaacaUfAfUfuugaucagua (SEQ ID NO:16);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcucaacaUfa_2NUfuugaucagua (SEQ ID NO:18);
usAfscUfgAfuCfaAfaUfaUfgUfuGfasGfsc (SEQ ID NO:4) va
geucaacaUfAfUfuugaucagua (SEQ ID NO:16);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
gcucaaca 2NUfa_2NUfuugaucagua (SEQ ID NO:20);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsc (SEQ ID NO:2) va
geUfcAfaCfaUfAfUfuugaucagua (SEQ ID NO:22);
usAfscsUfgAfuCfaAfaUfaUfgUfuGfaGfsu (SEQ ID NO:5) va
acucaacaUfAfUfuugaucagua (SEQ ID NO:23);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfggse (SEQ ID NO:7) va
geccauggAfCfA fuuaauucaaa (SEQ ID NO:25);
usUfsusGfaAfuUfaAfuGfuCfcAfuGfgGfsu (SEQ ID NO:9) va
acccauggAfCfAfuuaauucaaa (SEQ ID NO:27);
usGfsusugaauuaaUfgUfcCfaUfgGfsa (SEQ ID NO:11) va
uccauggaCfAfUfuaauucaaca (SEQ ID NO:29);
usGfsusUfgAfaUfuA faUfgUfcCfaUfgGfsa (SEQ ID NO:13) va
uccauggaCfAfUfuaauucaaca (SEQ ID NO:29); hodc
asCfsasUfcGfucuaaCfaUfaGfcAfaCfsc (SEQ ID NO:14) va
gguugcuaUfGfUfuagacgaugu (SEQ ID NO:31);
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trong d6 a, c, gvau 14n luot biéu thi 2'-O-metyl adenosin,_xytidin, guanosin, hodc uridin;
Af, Cf, Gf va Uf 14n luot biéu thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; a_2N thé
hién 2'-O-metyl-2-aminoadenosin (xem Béng 6); s thé hién lién két phosphorothioat; va
trong d6 soi ¢6 nghia con bao gdm céc gbc phi bazo nghich chuyén & d4u tan ciing 3’ va &
dAu tan cing 5’ cta trinh tu nucleotit va soi ¢6 nghia con bao gdm phdi tir huéng dich ma
duoc lién két cong hoa tri v6i ddu tan cing 5°, trong d6 phdi tir huéng dich bao gdbm N-

axetyl-galactosamin.

Theo mdt sb phuong 4n, tdc nhdn ARN can thiép cia ANGPTL3 ma dugc boc 1 trong ban

md ta nay bao gbm soi dbi nghia ma bao gdm nucleobazo trinh tw ma khic & 0 hoic 1

nucleobazo so véi céc trinh tw nucleotit duge chon tir nhém bao gdm (5' = 3):
UACUGAUCAAAUAUGUUGA (SEQ ID NO:50);
UGUUGAAUUAAUGUCCAUG (SEQ ID NO:55);
UUUGAAUUAAUGUCCAUGG (SEQ ID NO:60); hodc

ACAUCGUCUAACAUAGCAA (SEQ ID NO:64).

Theo mdt s6 phuong 4n, tdc nhan ARN can thiép cia ANGPTL3 ma duoc boc 10 trong ban

md ta nay bao gdbm soi dbi nghia ma bao gdm nucleobazo trinh ty ma khac & 0 hoic 1

nucleobazo so vé6i cac trinh tu nucleotit duge chon tir nhém bao gém (5'=>3"):
UACUGAUCAAAUAUGUUGA (SEQ ID NO:50);
UGUUGAAUUAAUGUCCAUG (SEQ ID NO:55);
UUUGAAUUAAUGUCCAUGG (SEQ ID NO:60); hodc
ACAUCGUCUAACAUAGCAA (SEQ ID NO:64); va

trong d6 tat ca hodc hau nhu tat ca cac nucleotit la cac nucleotit dd dugc cai bieén.

Theo mot sb phuong 4n, tac nhan ARN can thiép cia ANGPTL3 ma dugc bdc 1 trong ban

md ta ndy bao gdm so¢i d6i nghia ma bao gdm nucleobazo trinh ty ma khac & 0 hoic 1

nucleobazo so véi cac trinh tu nucleotit duge chon tir nhém bao gém (5'>3"):
UACUGAUCAAAUAUGUUGA (SEQ ID NO:50); |
UGUUGAAUUAAUGUCCAUG (SEQ ID NO:55);
UUUGAAUUAAUGUCCAUGG (SEQ ID NO:60); hoac
ACAUCGUCUAACAUAGCAA (SEQ ID NO:64); va
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trong d6 tit ca hodc hau nhu tt ca cAc nucleotit 14 cac nucleotit di dugc cai bién va trong
d6 SEQ ID NO:50, SEQ ID NO:55, SEQ ID NO:60, hodc SEQ ID NO:64, 14n luot, ndm &

céc vi tri nucleotit 1 &n 19 (5' = 3") cua soi d6i nghia.

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 10 trong ban
mb ta ndy bao gdm soi d6i nghia va sgi c6 nghia ma mdi soi bao gdm cac trinh ty nucleobazo
ma khac & 0 hodc 1 nucleobazo so véi cdp trinh ty nucleotit dugc chon tir nhdm bao gﬁ”)m
(5'>3:

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAACAUAUUUGAUC-
AGUA (SEQ ID NO:130);

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAACAU(A?N)UUUGA-
UCAGUA (SEQ ID NO:131), trong dé (A?M) thé hién 2-aminoadenin nucleotit;

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAAC(AZN)U(A™M)UUU-
GAUCAGUA (SEQ ID NO:132), trong d6 (A?") thé hién 2-aminoadenin nucleotit;

UGUUGAAUUAAUGUCCAUG (SEQ ID NO:55) va CAUGGACAUUAAUUC-
AACA (SEQ ID NO:145);

UUUGAAUUAAUGUCCAUGG (SEQ ID NO:60) va CCAUGGACAUUAAUU-
CAAA (SEQ ID NO:150); , ,

ACAUCGUCUAACAUAGCAA (SEQ ID NO:64) va UUGCUAUGUUAGACG-
AUGU (SEQ ID NO:154).

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 ma duoc bc 1§ trong ban
md ta ndy bao gdm soi d6i nghia va soi c6 nghia ma mdi s¢i bao gbm céc trinh tw nucleobazo
ma khac & 0 hodc 1 nucleobazo so véi ciip trinh tu nucleotit dugc chon tir nhém bao gém
(5'=>3"):

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAACAUAUUUGAUC-
AGUA (SEQ ID NO:130);

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAACAUA™)UUUGA-
UCAGUA (SEQ ID NO:131), trong d6 (A%Y) thé hién 2-aminoadenin nucleotit;

UACUGAUCAAAUAUGUUGA (SEQ ID NO:50) va UCAAC(A™MU(A™M)UUU-
GAUCAGUA (SEQ ID NO:132), trong d6 (A?N) thé hién 2-aminoadenin nucleotit;

UGUUGAAUUAAUGUCCAUG (SEQ ID NO:55) va CAUGGACAUUAAUUC-
AACA (SEQ ID NO:145);
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UUUGAAUUAAUGUCCAUGG (SEQ ID NO:60) va CCAUGGACAUUAAUU-
CAAA (SEQ ID NO:150);

ACAUCGUCUAACAUAGCAA (SEQ ID NO:64) va UUGCUAUGUUAGACG-
AUGU (SEQ ID NO:154); va

trong d6 tat ca hodc hau nhu tat ca cac nucleotit la cac nucleotit d& dugc cai bien.

Theo mot sb phuong 4n, cic ché phdm theo sang ché chira mdt hodc nhiéu tic nhdn ARN
can thiép cia ANGPTL3 dugc dong géi trong kit, vét chira, goi, dung cu phan phdi, bom
tiém da nap, hodc lo. Theo mdt sé phuong 4n, cic ché pham theo séang ché dugc ding ngoai

duong tiéu hoda.

Cac thuat ngir “oligonucieotit” va “polynucleotit” dugc dung trong ban mo ta nay c6 nghia
polyme gdm céc nucleosit da dwoc lién két ma méi nucleotit trong s& ndy c6 thé doc 1ap

dugc cai bién hoac khong dugce cai bien.

Thuét ngit “tic nhan ARN can thiép” (con duoc goi 1a “chét khoi mao ARN can thiép”)
dwoc ding trong ban mé ta niy c6 nghia 1a ché phdm ma chira ARN hoic gidng ARN (vi
du, ARN d3 duogc cai bién vé& mit hoa hoc) phén tr oligonucleotit ma c6 kha néng lam thoai
bién hodc trc ché (vi du, 1am thoai bién hoic trc ché trong céc diéu kién thich hop) qua trinh
dich m3 ban sao cia ARN thong tin (mRNA) cia ARN thong tin dich theo cach déc hiéu
véi trinh tu. Nhu dugc dung trong ban md ta nay, cac tdc nhan ARN can thi¢p co thé van
hanh théng qua co ché can thiép ARN (tic 13 khién ARN can thiép thdng qua twong tac v6i
bd may cta chu trinh cia ARN can thiép (phirc 1am cAm cam bién bai ARN hozc RISC) cua
té bao cta dong vat c6 vi), hodc theo (cac) co ché hodic (cac) chu trinh thay thé bét ky.
Trong khi tin rang céc tac nhan ARN can thiép, theo thuit ngit dugc ding trong ban md ta
nay, chti yéu van hanh théng qua co ché can thiép ARN, cac tac nhan ARN can thiép ma
dugc bdc 16 khong duogce lién két boi hodc bi gi6i han & chu trinh hodic co ché hoat dong cu
thé bét ky. Céc tac nhan ARN can thiép ma dugc boc 16 trong ban mé ta ndy chira soi c6
nghia va soi d6i nghia va bao gdbm, nhung khéng chi gi6i han &: cAc ARN can thiép ngén
(hodc nhd) (ARN can thiép ngin), ARN soi d6i (dsRNA), cdc ARN kich thudc micron
(miRNA), cic ARN hinh cip téc nho (shRNA) va cac co chit cat. Soi ddi nghia ctia céc tac
nhan ARN can thiép dugc bdc 1§ trong ban mo ta nay it nhét 1a mot phén bd tro cho ARN
thong tin duoc hudng dich dén (tic 14 ARN théng tin clia ANGPTL3). C4c tdc nhdn ARN
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can thiép c6 thé bao gém mot hodc nhidu nucleotit d& duoc cai bién va/hodic mot hodic nhidu
lién két khong 12 phosphodieste.

Céc thuat ngit “lam cam”, “lam giam”, “tc ché”, “didu tiét giam”, hoic “giam xudng thip
nh4t” duoc ding trong ban mé ta nay khi d& cép dén su biéu hién cia gen nhéit dinh, c6
nghia la mirc do biéu hién cta gen, nhu do duoc theo néng d6 cia ARN da dugc phién ma
tir gen d6 hodc ndng do ctia polypeptit, protein, hodc ciu triic sidu phan tir protein duoc dich
ma tir ARN thong tin & té bao, nhém té bao, mo, co quan, hoéc d6i tugng ma trong d6 gen
dwoc phién mé, bi giam khi té bao, nhom té bao, md, co quan, hodc d6i tuong duoc didu tri
béng cac tac nhan ARN can thi€p dugc boc 10 trong ban mo ta nay so voi t& bao, nhém té

bao, md, co quan, hodc d6i twong thtr hai chua hozic khong dugc didu tri theo cach do.

Cac thuft nglt “trinh ty” va “trinh tu nucleotit” dugc dung trong ban md ta nay c6 nghia la
su lién tuc hodc thi tu nucleobazo hoic nucleotit, duoc boc 19 béng chudi gém cac chit cai

bang céch 4p dung danh phép chuén.

Céc thuat nglt “bazo”, “bazo cua nucleotit”, hodc “nucleobazo”, dugc dung trong ban mod
ta nay 12 hop chit pyrimidin hodc purin di vong ma 1 thanh phan ciia nucleotit va bao gdm
cac bazo adenin va guanin cta purin béc nhét va céc bazo xytosin, thymin va uraxil cia
pyrimidin bac nhit. Nucleobazo ¢6 thé con dwoc cai bién ¢ bao gdm, nhung khéng chi gii
han &, cac bazo chung, cic bazo ky nudce, cac bazo hdn tap, bazo ting kich ¢& va cac bazo
da duogc flo héa (vi du, xem: Modified Nucleosides in Biochemistry, Biotechnology and
Medicine, Herdewijn, P. ed. Wiley-VCH, 2008). Quy trinh tong hop cic nucleobazo cai
bién nay (k& ca cac hop chét phosphoramidit ma bao gdm nucleobazo dwgc cai bién) 1a da

biét trong linh vuc k¥ thuat nay.

Thuét ngit “bd trg” duoc ding trong ban md ta ny va trir khi ¢6 quy dinh cu thé khéc, khi
duogc st dung dé mé ta trinh tw nucleobazo hoic nucleotit thir nhét (vi du, soi c¢6 nghia cia
tdc nhan ARN can thiép hodc ARN thong tin dugc hué’ng dich) lién quan dén a trinh tu
nucleobazo hoidc nucleotit thir hai (vi du, soi d6i nghia ctia tdc nhan ARN can thiép hodc
oligonucleotit d6i nghia soi don), c6 nghia 1a kha ning ctia oligonucleotit hogc polynucleotit
bao gdm trinh ty nucleotit thir nhat lai (hinh thanh lién két cip bazo hydro & cac diéu kién

sinh ly ctia dong vét c6 vi (hodc céac diéu kién tuong tu in vitro)) va tao phiic kép hoic chu
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trac xodn kép trong cac diéu kién chudn nhat dinh véi oligonucleotit hodc polynucleotit bao
gém trinh tu nucleotit tht hai. Céc trinh tu bd trg bao gém cac cdp bazo Watson-Crick hodc
cac cidp bazo khéc loai Watson-Crick va bao gdm céc nucleotit tw nhién hodc da dugc cai
bién hodic cc gia nucleotit, it nhét dén mic d6 ma che yéﬁ cAu lai néu trén duoc théa man.
Mttc d6 ddng nhat hodc bd tro cua trinh tyr 14 ddc 14p vdi su cai bién. Vi duy, a va Af, nhu
duoc x4c dinh trong ban mé ta nay, 1a bd tro cho U (hoic T) va ddng nhét véi A nham muc

dich x4c dinh mirc d6 ddng nhit hoic bb tro.

Céc thuat ngit “bo trg mot cach hoan hao” hodc “bo trg hoan toan” dugce dung trong ban md

ta nay c6 nghia la & cac cap phén tr trinh ty nucleobazo hodc nucleotit lai, toan bd (100%)

7

bazo & trinh ty lién k& cia oligonucleotit thir nhit s& lai véi cliing sd lwong bazo & trinh tur

Pn Aliomimiialamtid 4 Tand Tidenl 420 1542 1.
cua nguuuueuht thtr hai. 1 tu 11€

>~

132 1.
11€11 K

cta trinh tu nucleotit thtr nhit hozic thir hai.

Thuét ngft “bd tro- mot phan” duge ding trong ban md ta ndy c6 nghia 12 & c4c cip phén tir
trinh tw nucleobazo hodic nucleotit lai, it nhit 1a 70%, nhung khong phai 14 tt ca, bazo &
trinh tu lién k& ciia oligonucleotit thix nhét s& lai voi cung s6 lugng bazo & trinh tur lién k&
cta oligonucleotit thir hai. Trinh ty 1ién k& c6 thé bao gdm toan bd hozc mdt phin cla trinh

tw nucleotit thir nhét hogc thit hai.

Thuét ngit “hau nhu bd tro” duge ding trong ban mo ti nay c6 nghia 1a & céc ciip phan ti
trinh ty nucleobazo hodc nucleotit lai, it nhit 1a 85%, nhung khong phai 13 tit ca, cic bazo
& trinh tu lién k& cta oligonucleotit thir nhét & lai v6i ciing s6 lugng bazo & trinh tw lién ké
cua oligonucleotit thir hai. Trinh tu 1ién ké c6 thé bao gdm toan bd hodic mot phén cta trinh
tu nucleotit thir nht hozic thit hai.

Céc thuat ngft “bd tro", “bd trg hoan toan", “bd trg mot phé‘m" va “hdu nhu bd tro” duge
ding trong ban md ta nay lién quan dén viéc khép nucleobazo hoic nucleotit gitta soi c6
nghia va soi d6i nghia ciia tac nhan ARN can thiép, hoic gifta soi d6i nghia cta tac nhan
ARN can thiép va trinh tw ARN thong tin cia ANGPTL3.

Thuat ngir “hau nhu déng nhét” hodc “muc do déng nhét déng ké&” dugc dung trong ban mo

ta nay ap dung cho trinh tu axit nucleic cé nghia 1a trinh tu nucleotit (hodc mot phén cua
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trinh tw nucleotit) ¢6 mttc o ddng nhét trinh ty it nhét 12 khoang 85% hozc nhiéu hon, vi
du, it nhét 12 90%, {t nhat 12 95%, hofc it nhét 1 99% ddng nhit, so véi trinh ty tham chiéu.
Ty 1€ phén tram dong nhét trinh tu duoc xac dinh bang cach so sénh hai trinh ty da dugc
can thing mot cach t6i rru trén ctra s6 so sanh. Ty 18 phan trim dugc tinh bang cach x4c dinh
s6 luong vi tri ma tai d6 cung loai bazo axit nucleic xuét hién & ca hai trinh tu dé tao ra sb
lugng vi tri khép, chia s6 Iwong vi tri khép cho téng sd vi tri & cira sb so sanh va nhéan két
qua v6i 100 d& thu dugc t 16 phan trim ddng nhét trinh ty. Séng ché ma duge boe 16 trong
ban md ta nay bao gém c4c trinh ty nucleotit hau nhu ddng nhét véi cac trinh ty ma duge
bdc 16 trong ban mo ta nay.

"o e

Céc thuat ngit “diéu tri", “viéc diéu tri" va cac thuit ngit twong ty, duge dung trong ban mo
t4 ndy c6 nghia la cac phuong phép hodc cac budc dugc thyc hién dé& 1am giam nhe ho#

lam thuyén gidm s6 luong, muc @9 nghiém trong, va/hoic tn suit ctia mot hodc nhidu tridu
chimg bénh & db6i tuong. Thuat ngit “dibu tri” va “viéc diéu tri” duoc ding trong ban mo ta
nay c6 thé bao gdm diéu tri nhidm muc dich phong ngira, quan 1y, diu tri nhim muc dich
du phong, va/hodc trc ché hoic giam s6 luong, mirc dd nghiém trong, va/hodc tAn suét cta

mot hoac nhiéu triéu chirng bénh & dbi tuong.

Thuét ngit “dua vao té bao” duoc ding trong ban md ta ndy khi @& cap dén tac nhan ARN
can thiép, c6 nghia la phin phdi vé mit chitc ning tac nhan ARN can thiép vao té bao. Thuit
nglt “phin phdi vé mit chirc ndng” c6 nghia 1a phén phdi tac nhan ARN can thiép dén té
bao theo cach ma cho phép tac nhian ARN can thiép c¢6 hoat tinh sinh hoc mong doi, vi du,

uc ché su biéu hién gen dic hiéu vdi trinh ty.

st
e

o y
Trir khi duogc chi rd khéc, viée str dung ky hiéu  * nhu duoc ding trong ban md ta ndy c6
nghfa 12 nhém hogdc cdc nhom bét k¥ c6 thé duoc lién két vao d6 trong pham vi clia sang

ché duoc bdc 10 trong ban md ta nay.

Thuat ngft “chét ddng phan” dugc dung trong ban md ta nay d& chi cac hop chit ma cé cong
thitc phan tir ddng nhét, nhung khéc vé ban chit hogc trinh ty lién két cdc nguyén tur cla
chiing hodc vé su bd tri ciia cac nguyén tir cia chiing trong khong gian. Céc chét ddng phan

ma khéc vé su bd tri ctia cac nguyén tir cta ching trong khong gian duge goi la “céc chat
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ddng phan 14p thé”. Céc chit ddng phan 14p thé ma khong 14 anh qua guong clia nhau dugce
goi 12 “cac chit ddng phan khong dbi quang” va céc chit ddng phén 1ap thé 12 anh khong
chdng chép qua guong duoc goi 14 “cac chit ddng phan d6i anh”, hozc ddi khi dugc goi 13
céc chat ddng phan quang hoc. Nguyén tir cacbon lién két voi bbn phan tir thé khong giéng

nhau duge goi 13 “t4m khong dbi ximg”.

MBdi chu tric dugc dung trong ban md ta ndy, trir khi dwoc xac dinh cu thé trong céu tric 13
¢6 cAu hinh cu thé, ma trong d6 ¢6 cac tAm bét dbi ximg va do d6 tao ra cac chét ddng phan
dbi anh, cac chit ddng phan khong dbi quang, hodc cac cAu hinh chit déng phan 1ap thé
khéc, tiing cAu triic ma dugc boc 10 trong ban mo ta nay dugc nhim d& biéu thi tt ca cac
chét ddng phan c6 thé c6 d6, ké ca dang tinh khiét quang va dang triét quang ctia ching. Vi
du, cac cAu truc ma dugc bdc 19 trong ban mé ta ndy duoc du dinh d& bao trim céc hdn hop

gdm céc chit ddng phan khong dbi quang ciing nhw cac chit ddng phan 1ap thé don 1é.

Thuat nglt “chtra” dugc dung & mot diém yéu cau bao ho loai trir yéu 6, budc, hodc thanh
phén bét ky ma khong duoc néu 15 & diém yéu cAu bao hd d6. Khi dugc ding & mt diém
yéu cdu bao ho, thuat ngit “chu yéu bao gém” gi61 han pham vi ca diém yéu cAu bao ho d6
& cac nguyén liéu hoidc cac budce da néu va cac loai ma khong anh huéng déng ké dén (céc)

dic tinh co ban va maéi cua sang ché duge yéu cau bao hg.

Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat nay s& dé dang hidu va nim dugc ring
céc hop chét va cac duge phdm ma duge bdc 16 trong ban mo ta nay cé thé c6 mot s6 nguyén
tir (vi du, cdc nguyén tir N, O, hodc S) ¢ trang thai proton hodc khir proton, tiy theo moi
truong noi ma hop chét hoac duoc phém nay duoc dit trong. Do d6, nhu dugc dung trong
ban mo ta nay, cac cAu trac ma duge boc 10 trong ban mo.ta nay du tinh rﬁng mdt s6 nhom
chue nhét dinh, vi dy, OH, SH, hodc NH, c¢6 thé dugc proton héa hozc khir proton. Phén boc
16 trong ban mo ta nay nhim bao trim cac hop chét da duoc boc 16 va cac duge phim bét
k& trang théi proton hoa ctia chiing trén co s& mdi trudng (nhu d6 pH), nhu ngudi ¢ hiéu

biét trung binh trong linh vyc k§ thuat nay d& dang hidu dugc.

Cac thuét ngfr “da duogc lién két” hodc “da duoc tiép hop” dugc dung trong ban md ta nay
khi dé cap dén mdi lién hé gitra hai hop chét hodc phan tir ¢6 nghia 13 hai hop chit hoic

phén tir nay dugc Kkét hop nho lién két cong hoa tri. Trir khi dugc néu 16 khéc, cdc thuit ngit
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“d4 duoc lién két” va “da dugce tiép hop” nhu duge ding trong ban mo ta ndy c6 thé chi méi
lién két gita hop chat thir nhit va hop chét thit hai c6 hodc khong c6 nguyén tir hodc nhém

nguyén tir bat ky nao nam & gitta.

Thuat ngft “bao gdbm” duge dung trong ban md ta ndy c6 nghia va sir dung thay thé nhau
v6i, thuat ngir “bao gdbm nhung khong chi giéi han ¢”. Thuat ngfr “hozc™ dugc ding trong
ban md ta nay cd nghia va str dung thay thé nhau véi, thuat ngit “va/hodc”, trir khi trudng

hop chi ra khéc.

Trtr khi ¢6 quy dinh khac, tt ca cac thuat ngft k§ thuat va thudt ngit khoa hoc duoc ding
trong ban md ta nay c¢6 cung nghia nhu thuong duoc hidu boi ngudi c6 hiéu biét trung binh
trong linh vuc k§ thuat ndy. Mic du cac phuong phap va cic nguyén li€u twong tw hodc
twong duong v6i cac loai ma duge boc 1§ trong ban mo ta nay co6 thé dugc ding dé thuc
hién hodc thir nghiém theo sang ché, cac phuwong phap va cac nguyén liéu thich hop dugc
boc 10 dudi day. Tét ca cac cong bd, don dang ky sang ché, patent va cac tai liéu vién din
trong ban md ta nay dugc dua hoan toan vao day bang cach vién din. Trong trudng hop c6
mAu thuln, sang ché, ké ca cac dinh nghia, s& c6 gia tri 4p dung. Ngoai ra, cac nguyén liéu,
c4c phuong phap va céc vi du chi nham muc dich minh hoa va khong nhdm muc dich giéi

han.

Céc muc dich, dau hiéu, khia canh va wu diém khéc cua sang ché tré nén rd rang khi tham

khao phan mo ta chi tict dudi dy, cac hinh v& kém theo va céc diém yéu cau bao ho.

MB& ta vin tit cic hinh vé

Hinh 1A dén 1D 12 cong thic héa hoc thé hién tac nhan ARN can thiép cia ANGPTL3
ADO05488, da tiép hop voi phdi tir ba ring N-axetyl-galactosamin c6 ciu triic
(NAG37)s (xem Bang 6) & d4u tin cing 5’ cla soi ¢6 nghia, duge thé hién & dang
mudi natri.

HINH 2A dén 2D 14 cong thirc héa hoc thé hién tac nhan ARN can thiép cia ANGPTL3
ADO05488, da tiép hop vdi phdi tir ba rang N-aXetyl-galactosamin ¢ chu tric
(NAG37)s (xem Bang 6) & dAu tan ciing 5’ ¢ha soi ¢ nghia, dugc thé hién & dang

axit tu do.
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HINH 3A dén 3D 14 cong thirc hoa hoc thé hién tac nhan ARN can thiép cia ANGPTL3
ADO05775, da tiép hop véi phdi tir ba ring N-axetyl-galactosamin c0 chu tric
(NAG37)s (xem Bang 6) & dau tan cing 5’ ctia sgi c6 nghia, dugc thé hién & dang
mubi natri.

HINH 4A dén 4D 13 cong thiic héa hoc thé hién tac nhan ARN can thiép cia ANGPTL3
ADO05775, da tiép hop véi phdi tir ba ring N-axetyl-galactosamin c6 chu tric
(NAG37)s (xem Bang 6) ¢ d4u tAn cing 5’ cta sgi c6 nghia, duoc thé hién & dang
axit tu do.

HINH 5A 13 so dd thé hién soi c6 nghia va soi d6i nghiia duge cai bién cua tic nhan ARN
can thiép cia ANGPTL3 AD05488 (xem cac bang 3 dén 5), da tiép hop véi phdi tir
ba ring N-axetyl-galactosamin cé cAu tric (NAG37)s (xem Béang 6). Hinh 5A boc

16 SEQ ID NO: 2 va 300.

Céac chit viét tit sau duoc st dung trén cac Hinh 5A dén 5K: a, ¢, g va u la cac
nucleotit 2'-O-metyl da dugc cai bién; Af, Cf, Gf va Uf la cac nucleotit 2'-flo da
duoc cai bién; p 13 lién két phosphodieste; s 1a lién két phosphorothioat; invAb la
gbc phi bazo nghich chuyén; a 2N 1a nucleotit 2’-O-metyl-2-aminoadenosin dé
duoc cai bién (xem Bang 6); va (NAG37)s 1a phéi tir hudng dich dén N-axetyl-

galactosamin ba rdng c6 chu triic dugc thé hién trong Béng 6.

HINH 5B 12 so db ciia soi c6 nghia va soi dbi nghia d4 duoc cai bién cua tac nhan ARN can
thiép ciia ANGPTL3 AD05775 (xem céc bang 3 dén 5), dé tiép hop voi phdi tir ba
ring N-axetyl-galactosamin cd cAu tric (NAG37)s (xem Bang 6). Hinh 5B bdc 10
SEQ ID NO: 2 va 334.

HINH 5C la so d cua soi ¢ nghia va soi d6i nghia d3 duoc cai bién coa tac nhan ARN
can thiép ciia ANGPTL3 AD05791 (xem cAc bang 3 dén 5), d tiép hop véi phéi tir
ba ring N-axetyl-galactosamin c6 cAu tric (NAG37)s (xem Bang 6). Hinh 5C bdc
16 SEQ ID NO: 4 va 300.

HINH 5D 12 so d ciia sgi c6 nghia va soi d6i nghia da duogc cai bién cta tic nhan ARN
can thiép cia ANGPTL3 AD05777 (xem céc bang 3 dén ), da tiép hop voi phéi tir
ba ring N-axetyl-galactosamin c6 cAu tric (NAG37)s (xem Béang 6). Hinh 5D boc
16 SEQ ID NO: 2 va 336.
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HINH 5E 12 so dd cta soi c6 nghia va soi d6i nghta da dugc cai bién cta tac nhan ARN can
thiép ciia ANGPTL3 AD05743 (xem céc bang 3 dn 5), da tiép hop v6i phdi tir ba
ring N-axetyl-galactosamin ¢ cAu trac NAG37)s (xem Bang 6). Hinh SE boc 1§
SEQ ID NO: 2 va 326.

HINH 5F 12 so d6 cia soi ¢ nghia va soi d6i nghia d4 duoc cai bién ctia tic nhan ARN can
thiép ciia ANGPTL3 AD05487 (xem céc bang 3 dén 5), dé tiép hop véi phéi tir ba
ring N-axetyl-galactosamin c6 cAu tric (NAG37)s (xem Bang 6). Hinh 5F boc 10
SEQ ID NO: 5 va 299.

HINH 5G 14 so dd cua soi c6 nghia va sgi d6i nghia da duoc cai bién ciia tic nhan ARN
can thiép ctia ANGPTL3 AD05307 (xem cdc bang 3 dn 5), d4 tiép hop voi phdi tix
ba ring N-axetyl-galactosamin ¢ chu tric (NAG37)S (xem Bang 6). Hinh 5G bdc
16 SEQ ID NO: 7 va 278.

HINH 5H 1 so dd cta soi ¢6 nghia va s¢i d6i nghia da dugc cai bién ctia tic nhan ARN
can thiép cia ANGPTL3 AD05418 (xem céc bang 3 dén 5), da tiép hop v6i phéi ti
ba ring N-axetyl-galactosamin c6 cAu tric NAG37)s (xem Bang 6). Hinh 5H boc
16 SEQ ID NO: 9 va 292. '

HINH 51 13 so dd cua soi ¢6 nghia va soi d6i nghia da dugce cai bién ctia tac nhan ARN can
thiép cia ANGPTL3 AD05577 (xem céc bang 3 dén 5), da tiép hop v6i phoi tir ba
ring N-axetyl-galactosamin c6 cAu traic NAG37)s (xem Bang 6). Hinh 5I bdc 19
SEQ ID NO: 11 va 279.

HINH 5J 13 so d ctia soi c6 nghia va soi d6i nghia da duoc cai bién cta tic nhan ARN can
thiép cia ANGPTL3 AD05308 (xem céc bang 3 dén 5), da tiép hop v6i phoi tur ba
ring N-axetyl-galactosamin c6 cAu trac NAG37)s (xem Bang 6). Hinh 5J boc 16
SEQ ID NO: 13 va 279.

HINH 5K 13 so dd cta soi c6 nghia va sgi d6i nghia da dugc cai bién cta tac nhdn ARN
can thiép ciia ANGPTL3 AD05840 (xem céc bang 3 dén 5), da tiép hop voi phdi tir
ba ring N-axetyl-galactosamin ¢ cAu trac NAG37)s (xem Bang 6). Hinh 5K boc
16 SEQ ID NO: 15 va 357.

MG ta chi tiét sang ché
Tdc nhdn ARN can thiép
Ban mo ta ndy bdc 10 cac tac nhan ARN can thi€p @& e ché su biéu hién ctia gen ANGPTL3

(trong ban md ta ndy con dugc goi 13 céc tc nhan ARN can thi€p cia ANGPTL3 hodc céac
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tac nhan khoi mao ARN can thi€p cia ANGPTL3). M3di tac nhan ARN can thiép cua
ANGPTL3 chira soi ¢6 nghia va soi d6i nghia. Mdi s¢i c¢6 nghia va soi dbi nghia c6 thé dai
tir 16 dén 30 nucleotit. Soi c6 nghia va soi d6i nghia c6 thé c6 cung chidu dai hodc ching
6 thé ¢6 chidu dai khac nhau. Theo mdt sb phuong 4n, soi c6 nghia va soi d6i nghia doc
1ap dai 17 dén 27 nucleotit. Theo mot sd phuong 4n, soi c6 nghia va soi d6i nghia doc 1ap
dai 17 dn 21 nucleotit. Theo mét sd phuong 4n, céi hai éqi ¢6 nghia va soi d6i _nghia déu
dai 21 dén 26 nucieotit. Theo mdt sb phuong 4n, mdi soi c6 nghia va soi d6i nghia dai 21
dén 24 nucleotit. Theo mot sb phuong 4n, soi ¢ nghia dai khoang 19 nucleotit trong khi soi
d6i nghia dai khoang 21 nucleotit. Theo mot sd phuong 4n, soi c6 nghia dai khoang 21
nucleotit trong khi soi d6i nghia dai khoang 23 nucleotit. Theo mot s6 phuong 4n, soi ¢6
nghfa dai 23 nucleotit va soi d6i nghia dai 21 nucleotit. Theo mot sb phuong 4n, ca hai soi
¢6 nghia va sgi d6i nghia déu dai 21 nucleotit. Theo mot s6 phuong 4n, soi c6 nghia va soi
dbi nghia cta tac nhin ARN can thié¢p doc 14p dai 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
hodc 27 nucleotit. Theo mot sd phuong 4n, tac nhan ARN can thiép soi d6i c6 chiéu dai cua

phtic kép khoang 16, 17, 18, 19, 20, 21, 22, 23 hodc 24 nucleotit.

Theo mot sb phuong 4n, ving c¢6 muc do bd trg hoan hao, dang ké, hodc mot phé‘tn gifra sgi
¢6 nghia va soi db6i nghia dai 16 dén 26 (vi dy, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, hodc
26) nucleotit va xay ra tai hodc gin dAu tan cing 5' cua soi d6i nghia (vi du, ving nay c6
thé duge cach dau tn cing 5' clia soi d6i nghia 0, 1, 2, 3, hodc 4 nucleotit ma b trg khong

hoan toan, hiu nhw, hodc mot phan).

M&i soi ¢6 nghia va soi d6i nghia déu chira 16i dudi (trong ban mo ta nay con duge goi 1
“trinh ty 16i” hodc “trinh ty 161 dudi”) ma dai 16 dén 23 nucleotit. Loi dudi cua soi dbi nghia
bd trg 100% (hoan toan) hodc it nhit khoang 85% (hdu nhur) bd trg cho trinh ty nucleotit
(ddi khi dugc goi, vi du, 1a trinh tu dich) co mat & dicb ARN fhéng tin caia ANGPTL3. Trinh
tur 161 dubi ctia soi c6 nghta bb trg 100% (hoan hao) hogc it nhét khoang 85% (hau nhu) bd
trg cho trinh ty 181 dudi & soi d6i nghia va do d6 trinh ty 181 dudi thuong cua soi c6 nghia 13
hoan toan dong nhit hoic it nhét khoang 85% ddng nhét véi trinh tw nucleotit (trinh tw dich)
c6 mit & dich ARN thong tin cia ANGPTL3. Trinh tu 161 dudi cta sgi ¢6 nghia c6 thé c6
ciing chidu dai nhu trinh ty 16 dbi nghia twong g hodc n6 ¢6 thé ¢6 chidu dai khéc. Theo

mot sb phuong 4n, soi d6i nghia trinh tu 161 dudi dai 16, 17, 18, 19, 20, 21, 22, hoic 23
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nucleotit. Theo mot sd phwong 4n, trinh ty 161 dudi c6 nghiadai 16, 17, 18, 19, 20, 21, 22,

hodc 23 nucleotit.

Céac vi du vé trinh ty nucleotit dugc dung dé tao ra cac tic nhdn ARN can thiép cla
ANGPTL3 duroc thé hién trong céc bang 2, 3 va 4. Cc vi du vé cac phirc kép tic nhan ARN
can thiép, ma bao gdm céc trinh ty cua s¢i c6 nghia va soi d6i nghia trong céc bang 2, 3 va

4, duoc thé hién trong Bang 5.

Soi ¢6 nghia va sgi d6i nghia ctia tac nhan ARN can thiép cia ANGPTL3 gin mdi dé tao ra
phttc kép. Soi c6 nghia va sgi d6i nghia ctia tdc nhan ARN can thigp cia ANGPTL3 c6 thé
bd tro nhau mot phén, hau nhw, hoic hoan toan. Trong vung phic kép bd trg, trinh tu 16i
dudi c6 nghia bd tro it nhét Ia 85% hogc bo trg 100% cho trinh ty 15i dudi dbi nghia. Theo
mdt sb phuong an, trinh t 161 dudi c6 nghia chua trinh ty g@)m it nhét 12 16, it nhat 12 17, it
nhét 13 18, it nhat 13 19, it nhat 1a 20, it nhit 1a 21, it nhét 12 22, hogc it nhét 1a 23 nucleotit
ma b tro it nhét 12 85% hodc 100% cho trinh tu twong tmg gbm 16, 17, 18, 19, 20, 21, 22,
hoic 23 nucleotit cua trinh tu 161 dudi dbi nghia (ttrc 14 c4c trinh ty 151 dudi déi nghia va co
nghiia ciia tdc nhan ARN can thigp cia ANGPTL3 c6 viing gbm it nhét 12 16, it nhit 13 17,
it nhét 12 18, it nhat 12 19, it nhét 1 20, it nhAt 1a 21, it nhét 12 22, hogc it nhét 12 23 nucleotit
ma it nhit 13 85% ciip bazoed hodc dugc ghép cap bazo 100%.)

Theo mdt sb phuong 4n, sgi d6i nghia ctia tic nhan ARN can thiép cia ANGPTL3 ma dugc
boc 16 trong ban md ta nay khac & 0, 1, 2, hodc 3 ﬂucleoﬁt so v6i trinh ty bét ky trong sb
c4c trinh ty cta soi dbi nghia trong Béang 2 hodc Bang 3. Theo mot sb phwong 4n, soi ¢6
nghia ctia tic nhan ARN can thiép cia ANGPTL3 ma dugc boc 10 trong ban mo ta nay khac
& 0, 1, 2, ho#ic 3 nucleotit so voi trinh tu bét ky trong s6 céc trinh tu cta soi c6 nghia trong

Bang 2 hoac Bang 4.

Soi ¢6 nghia va/hodc sgi d6i nghia c6 thé tiy ¥ va doc 14p chwra thém 1, 2, 3, 4, 5, hodc 6
nucleotit (m& rdng) & dAu tan cing 3', dau tan cling 5', hodc cé hai du tan ciing 3' va 5' clia
c4c trinh tu 18i dudi. Cac nucleotit bd sung cia sgi d6i nghia, néu c6, c6 thé hoic khong thé
bd trg cho trinh ty twong ting & ARN thong tin cia ANGPTL3. Céc nucleotit bb sung ctia
soi c6 nghia, néu cé, ¢6 thé ddng nhat hodc khong déng nhét v6i trinh tu twong tng & ARN
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thong tin cia ANGPTL3. Céc nucleotit bd sung ciia soi d6i nghia, néu c6, c6 thé hoic khong

thé bd tro cho cac nucleotit bd sung ctia soi ¢6 nghia tuong ting, néu co.

Thuat ngit phin mé rong dugc dung trong ban mo ta nay gdm 1,2, 3, 4, 5, hodc 6 nucleotit
& dau tan cung 5' va/hodc du tin cing 3’ cta trinh ty 15 dudi c6 nghia vd/hodc soi dbi
nghfa 15i dudi trinh ty. Cac nucleotit mé rdng trén sgi c6 nghia co thé hozic khong thé b6 tro
cho céc nucleotit, du 1a cac nucleotit cia trinh tu 161 dudi hodc nucleotit mé rdng, & s¢i a6i
nghia twong ing. Nguoc lai, cic nucleotit mé rong trén soi d6i nghta c6 thé hodc khong thé
bd tro cho cac nucleotit, du 1 cdc nucleotit ctia 151 dudi hodc nucleotit m& rong, trén soi cd
nghia twong tmg. Theo mot s6 phuong 4n, ca soi ¢ nghia va soi d6i nghia cta tac nhin
ARN can thiép m& rong ca & d4u tan cing 3’ va 5. Theo mdt sé phwong 4n, mot hogc nhidu
nucleotit mo rong & d4u tan cung 3' ctia mot sgi ghép cap bazo véi mdt hodc nhiéu nucleotit
mé rong & d4u tin cing 5' ciia sgi con lai. Theo cac phuong 4n khac, mot hodc nhiéu
nucleotit mé rong & d4u tan cing 3' ctia mot sgi khong ghép cdp bazo véi mot hodc nhiéu
nucleotit mo rong & d4u tin cling 5' ctia soi con lai. Theo mot sd phuong 4n, tdc nhdn ARN
can thiép cia ANGPTL3 ¢6 soi d6i nghia c6 mé& rong & d4u tan cling 3’ va soi c6 nghia c6
mé rong & dau tan ciing 5'. Theo mot s6 phuong éﬁ, (céé) nucleotit m¢ rong khong duoc
ghép cap va tao thanh phan nhé ra. nhu duge dung trong ban mo ta nay, “phan nhé ra” dugc
ding dé chi phin dudi ctia mdt hodc nhidu nucleotit khong ghép cip nim & dAu tan cing
cua soi ¢é nghia hodc sgi d6i nghia ma khong tao nén mot phin ctia phan duorc lai hogc tao

phtic kép tac nhan ARN can thiép ma dugc bdc 10 trong ban mo6 ta nay.

Theo mot sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 chira s¢i d6i nghia c6 mé
rong & d4u tin cing 3' dai 1, 2, 3, 4, 5, hodc 6 nucleotit. Theo cac phuong 4n khéc, tic nhén
ARN can thiép ctia ANGPTL3 chira soi dbi nghia c6 m& rong & dau tan cing 3’ dai 1, 2,
hodc 3 nucleotit. Theo mot s6 phuong 4n, mdt hodc nhiéu nucleotit m& rong cua soi déi
nghia bao g(‘Sm cé4c nucleotit uraxil hodc thymidin hoedc céc nucleotit ma bd tro cho trinh tur

ARN thong tin cia ANGPTL3 tuong ung.

Theo mot sb phuong 4n, dAu 3’ cia soi dbi nghia c6 thé bao gdm cac gbc phi bazo (Ab), ma
cling ¢6 thé dwoc goi 14 “vi tri phi bazo™ hodc “nucleotit phi bazo™. Géc phi bazo (Ab) 14

nucleotit hodic nucleosit ma khdng ¢6 nucleobazo & vi tri 1' cua goc duong. (vi du, xem
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patent M§' s6 5,998,203). Theo mot s6 phuong 4n, Ab hodc AbAD c6 thé dugc bd sung vao

dau 3’ cua soi doi nghia.

Theo mot sb phuong 4n, sgi c6 nghia hodc soi dbi nghia c6 thé bao gbm “chép tin clng”,
ma dugc dung trong ban mo ta nay dé chi hop chét khong nucleotit hodc gbc khac ma co
thé duge két hop vao & mot hogc nhidu du tn clng cla soi clia tac nhin ARN can thi€p
ma dugc b(f)c.lc‘,) trong ban mo ta nay va co thé mang lai tic nhin ARN can thiép, trong mot
s truong hop, v6i mot sb tinh chét c6 loi nhat dinh, vi du, bao vé chong lai thodi bién boi
exonucleaza. Theo mot sb phuong 4n, céc gbc phi bazo nghich chuyén (invAb) duoc b
sung vao lam chép tin cing (xem Bang 6). (vi dy, xem: F. Czauderna, Nucleic Acid Res.,
2003, 31(11), 2705-16). Céc chép tan cung thuong 1a d& biét trong linh vuc k§ thuét ndy va

bao gbm, vi du, céc gbc phi bazo nghich chuyén ciing nhu cic mach cacbon nhu céc nhom

<

C3, C6, hodc C12 ¢ d4u tan ciing. Theo mot sd phuong an, chép tan cling c¢6 mét & d?

cing 5', dau tan cing 3', hodc ca hai dau tin cung 5' va 3’ ctia soi ¢6 nghia.

Theo mdt sé phuong 4n, tic nhan ARN can thiép cia ANGPTL3 chira soi ¢6 nghia c6 mé
rong & du tan cing 3’ dai 1, 2, 3, 4, hodc 5 nucleotit. Theo mot s6 phuong 4n, mot hodc
nhidu nucleotit m& rong ciia soi c6 nghia chira cac nucleotit adenosin, uraxil, hodc thymidin,
AT dinucleotit, hodc cac nucleotit ma tuong ng voi nucleotit ¢ trinh tw ARN thong tin cia
ANGPTL3. Theo mét sb phwong an, phdn mé rong dau tan cing 3' clia soi c6 nghia bao
gdm hozc bao gdm mot trong sb cac trinh ty dudi ddy, nhung khong chi gidi han &: T, UT,
TT, UU, UUT, TTT, hodc TTTT (mdi trinh ty dugce liét ké theo hudng 5’ dén 3").

Theo mot sb phuong 4n, d4u tan ciing 3’ ctia sgi c6 nghia c6 thé bao gdm céc gbc phi bazo
b sung hoiic cac chop tan cung phi bazo ma duge nghich chuyén. Theo mot sd phuong 4n,

UUADb, UAD, hodac Ab dugc bb sung vao déu tan cing 3' clia s¢i ¢6 nghia.

Theo mdt sb phwong 4n, mdt hodc nhiéu gdc phi bazo ma dugc nghich chuyéﬁ (invAb) dugc
bd sung vao d4u tan cing 3' ctia soi ¢6 nghia. Theo mot ) phuong an, mot hodc nhiéu géc
phi bazo ma dugc nghich chuyén (invAb) duge bd sung vao dau tan cing 5' cla soi c6
nghia. Theo mot sd phuong 4n, mot hogc nhiéu gbc phi bazo ma dugc nghich chuyén hozic
céc vi tri phi bazo ma dugc nghich chuyén duogc cai xen vao giita phdi tir huéng dich va

trinh tur nucleobazo ctia si ¢6 nghia cua tac nhan ARN can thi€p. Theo mot sb phuong 4n,
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viéc dua vao mot hodc nhiéu géc phi bazo ma dugc nghich chuyén hoic céc vi tri phi bazo
ma dugce nghich chuyén tai hodc gﬁn d4u tan cung hoic céc dAu tan cling clia soi c6 nghia
cia tac nhan ARN can thiép cho phép ning cao hoat tinh hogc céc tinh cht mong muén
khac cta tdc nhAn ARN can thi€p.

Theo mdt sb phuong 4n, tAc nhan ARN can thi¢p cia ANGPTL3 chtra soi c6 nghia co phin
md réng 5' dai 1, 2, 3, 4, 5, hodc 6 nucleotit. Theo mdt s phuong 4n, mdt hodc nhidu
nucleotit m& rong cta soi c¢6 nghia bao gdm cac nucleotit uraxil hodc adenosin hodc cac
nucleotit ma tuong ung v6i cic nucleotit & trinh ty ARN thong tin clia ANGPTL3. Theo
mdt sb phuwong 4n, phén mé rong 5' cua soi c6 nghia 1a mot trong sb céc trinh tu dudi day,
nhung khong chi gi6i han &: CA, AUAGGC, AUAGG, AUAG, AUA, A, AA, AC, GCA,
GGCA, GGC, UAUCA, UAUC, UCA, UAU, U, UU (moi trinh ty dugc 1iét ké theo hudng
5" dén 3"). Soi c6 nghia cb thé c6 m& rong & dau tan cing 3' va/hoic phin mé& rong & dau

tAn cung 5'.

Theo mét s6 phuong 4n, d4u tan cing 5' cua soi c6 nghia co thé bao gf‘)m mot hodc nhiéu
gbc phi bazo bd sung (vi du, (Ab) hodc (AbAD)). Theo mot s6 phuong 4n, mdt hodc nhiéu
gbc phi bazo ma dugc nghich chuyén (invAb) dugce bd sung vao dau tin cing 5’ clia soi ¢6
nghia. Theo mot s6 phuong 4n, mdt hogc nhiéu gbc phi bazo ma duge nghich chuyén c6 thé
duoc cai xen vao gifta phéi tr hudng dich va trinh tu nucleobazo clia soi c6 nghia clia tac
nhan ARN can thi¢p. Theo mot sb phuong 4n, viéc dua vao mét hodc nhiéu gbc phi bazo
ma dugc nghlch chuyén tai hoic gin dau tan cing hodc céc d4u tan cling cla soi c¢6 nghia
clia tac nhan ARN can thiép c6 thé cho phép hoat tinh cao hon hodc cac tinh chit mong
mudn khéc cua tic nhidn ARN can thiép. Theo mot s phwong én, gbc phi bazo

(deoxyriboza) c6 thé duoc thé bing gdc ribitol (riboza phi bazo).

Theo mot sb phuong 4n, d4u 3' cua trinh ty 161 dudi cta soi 61 nghia, hoic dau tan cung 3’
ciia trinh tu ctia soi d6i nghffa, c6 thé bao gdm gbc phi bazo ma dugc nghich chuyén (invAb

(xem Bang 6)).

Céc vi du v trinh tu dugc ding dé tao ra cac tac nhan ARN can thiép cia ANGPTL3 dugc
néu trong cac bang 2, 3 va 4. Theo mot sb phuong 4n, tac nhdn ARN can thiép cua

ANGPTL3 soi d6i nghia bao gbm trinh tur bat ky trong sb céc trinh tur trong cac bang 2 hodc
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3. Theo cac phuong an nhét dinh, soi dbi nghia cla tac nhan ARN can thiép cia ANGPTL3
chtra hodic bao gdm trinh ty bét ky trong s cac trinh tw duoc cai bién trong Bang 3. Theo
mdt s6 phuong 4n, tic nhan ARN can thiép cua ANGPTL3 soi d6i nghia bao gdm trinh ty
nucleotit (tir d4u tan cing 5' = d4u tan cung 3") 1 dén 17,2 dén 15, 2 dén 17,1 dén 18,2
dén 18, 1dén 19,2 dén 19, 1 dén 20,2 dén 20, 1 dén 21,2 dén 21,1 dén 22,2 dén 22, 1 dén
23,2 dn23,1 dén 24, hodc 2 dén 24 ctia trinh tu bét ky trong sb céc trinh tu trong céc bang
2 hodc 3. Theo mot sb phuong 4n, tdc nhan ARN can thiép cta ANGPTLS3 so¢i ¢6 nghia bao
gdm trinh ty bét ky trong sb céc trinh tu trong cac bang 2 hodc 4. Theo mot sd phuong 4n,
tac nhan ARN can thiép cia ANGPTL3 soi ¢ nghia bao gdm trinh ty nucleotit (tir dAu tan
cling 5" > dAu tan cing 3') 1 dén 18, 1 dén 19, 1 dén 20, 1 dén 21, 1 d8n 22,1 dn 23, 1 dén
24,1 dén 25, 1 dén 26,2 dén 19, 2 dén 20, 2 dén 21,2 dén 22, 2 dén 23, 2 &én 24, 3 dén 20,

3 dén 21, 3 dén 22, 3 dn 23, 3 dén 24, 4 dén 21, 4 dén 22, 4 den 23, 4 dén24,5dn 22,5

=

dén 23, hoic 5 dén 24 ctia trinh tu bét ky trong sb cac trinh tu trong cé4c bang 2 hogc 4. Theo
cac phuong an nhét dinh, soi c6 nghia ctia tac nhan ARN can thiép cia ANGPTL3 chira
ho#c bao gém trinh tu dugc cai bién bit ky trong sb céc trinh tur duogc cai bién trong Bang
4,

Theo mdt sb phuong 4n, sgi c6 nghia va soi d6i nghia ctia c4c tac nhan ARN can thiép duoc
bdc 16 trong ban mod ta nay chira cung s6 luong nucleotit. Theo mot s6 phuong 4n, sgi ¢6
nghia va soi d6i nghia ctia cac tac nhan ARN can thi¢p dugc boc 1o trong ban mo ta nay
chura s6 luong nucleotit khac nhau. Theo mdt s6 phwong én, dAu tn cung 5' ctia si c6 nghia
va dau tin cling 3' cua s¢i d6i nghia ctia tac nhan ARN can thi¢p tao nén d4u cin. Theo mot
sb phuong 4n, dAu tan cung 3' clia soi ¢6 nghia va dAu tan cung 5' cia soi d6i nghia cua tac
nhan ARN can thiép tao nén d3u cin. Theo mdt s6 phwong 4n, ca hai du tan cing cla tic
nhan ARN can thi€p tao nén cac dAu cun. Theo mot s6 phuong an, khong déu tin cling ndo
cua tac nhan ARN can thiép tro thanh dAu cun. Thuat ngit “dau cin” dugc dung trong ban
mo ta nay d& chi mot d4u tin cung cla téc nhdn ARN can thiép s¢i d6i ma trong d6 céac

nucleotit diu tan cung cta hai sgi ma duge gan moi 1a bo trg (tao nén cip bazo bo trg).

Theo mot sé phuong 4n, ddu tan cing 5' cia sgi c6 nghia va dau tan cung 3' ctia soi doi
nghia ctia tic nhAn ARN can thi¢p tao nén déu son. Theo mot s phuong 4n, dau tin cung
3' cuia soi ¢6 nghia va dau tin cung 5' ctia s¢i doi nghia cua tac nhan ARN can thiép tao nén

dAu son. Theo mot sb phuong 4n, ca hai dau tn cuing cla tac nhan ARN can thiép tao nén
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dAu som. Theo mot sb phuong 4n, khong dAu t4n cling nao cua tac nhan ARN can thi€p trd
thanh du son. Thuat ngit diu son duge dung trong ban mod ta nay dé chi mot d4u tan cling
cta tac nhan ARN can thiép soi d6i ma trong d6 cac nucleotit dAu tan cing cua hai soi ma
duoc gén mdi tao nén cip (tirc 1a khong tao phé‘m nho ra) nhung khong b tro (tirc 12 tao nén
cdp khong bb trg). Theo mot s& phwong 4n, mot hodc nhiéu nucleotit khong ghép cap & dau
tAn cling clia mdt soi cia tac nhan ARN can thi¢p soi do6i tao nén ph?m nhd ra. Cac nucleotit
khong ghép cap co thé & trén soi c6 nghia hodc soi a6i nghTa, tao nén phin nho ra 3° hodc
5°. Theo mot sb phuong 4n, tac nhan ARN can thiép cht’ré: dAu cin va dAu son, dAu clin va
d4u tan cting nhod ra 5', dAu cin va dau tan cing nho ra 3/, dAu son va du tin cling nho ra
5'. dAu son va dau tan ciing nhd ra 3, hai du tn cuing nhd ra 5', hai d4u tan cing nho ra 3',
dAu tan cing nho ra 5' va d4u tin cing nho ra 3', hai dau son, hodc hai dau cun. N6i chung,
néu c6 mit, pha‘”m nho ra dugce dinh vi & déu tin cung 3' ctia sgi ¢6 nghia, soi d6i nghia, hoic

ca soi ¢ nghia va sgi doi nghia.

Thuét ngit nucleotit d4 dugc cai bién khi dugc dung trong cc cAu trac polynucleotit hodc
oligonucleotit khac nhau, ¢6 thé bao toan hoat tinh ctia hop chét ndy & cac té bao trong khi
d6ng thoi gia ting muc do bn dinh ctia cac hop chét ndy trong huyét thanh va cfing c6 thé
giam dén mirc t6i thiéu kha nang hoat héa hoat tinh interferon & ngudi sau khi ding cu tric

polynucleotit hodc oligonucleotit.

Theo mot sb phuong 4n, tdc nhén ARN can thi¢p cia ANGPTL3 duoc didu ché hoic duge
cung cip & dang mubi, mudi hdn hop, hodc axit tu do. Theo mét sd phwong 4n, tic nhan
ARN can thiép cia ANGPTL3 duoc diéu ché & dang mudi natri. Cac dang da biét trong linh

vue k¥ thuat ndy déu nam trong pham vi clia sang ché ma duge boc 16 trong ban md ta nay.

Nucleotit da dwoc cdi bién

Theo mot sb phuong 4n, tac nhdn ARN can thi¢p cua ANGPTL3 chira mdt hodc nhiéu
nucleotit da duoc cai bién. Thuat ngit “dugc cai biép nucleotit” duogc dung trong ban md ta
nay 1a nucleotit khéc ribonucleotit (2'-hydroxyl nucleotit). Theo mot sb phuong 4n, it nhét
13 50% (vi dy, it nhét 1a 60%, it nhit 12 70%, it nhat 1a 80%, it nhét 1a 90%, it nhét 13 95%,
it nhét 12 97%, it nhét 12 98%, it nhit 13 99%, hodc 100%) nucleotit 1a cac nucleotit da dugc
cai bién. Thuét ngit nucleotit cai bién duoc ding trong ban md ta nay c6 thé bao gdm, nhung

khong chi gi6i han &, cac deoxyribonucleotit, gid nucleotit, nucleotit phi bazo (dugc thé
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hién 13 Ab), nucleotit duoc cai bién & vi tri 2', c4c nucleotit (nghich chuyén) c6 lién két 3’
vé6i 3' (duge thé hién 13 invdN, invN, invn), nucleotit chira nucleobazo cai bién, cac nucleotit
bic cdu, cic axit nucleic cia peptit (PNA), gia 2",3'-séco nucleotit (cac chat twong tu
nucleobazo d duge ma khoa, trong ban md ta nay duge thé hién 1a Nuyna hodc NUNA), céc
nucleotit bi khoa (duge thé hién 1a Nina hoic NLNA), céc nucleotit 3'-0-metoxy (lién két
2' gifta c4c nucleosit) (dwoc thé hién 14 3'-OMen), céc nucleotit 2'-F-Arabino (dugc thé hién
13 NfANA hoic Nfana), nucleotit 5'-Me, 2'-flo (duoc thé hién 13 5Me-Nf), cic nucleotit
morpholino, cic vinyl phosphonat deoxyribonucleotit (dugce thé hién 13 vpdN), nucleotit
chira vinyl phosphonat va céc nucleotit chira xyclopropyl phosphonat (cPrpN). C4c nucleotit
da duoc cai bién & vi tri 2' (tic 12 nucleotit ¢6 nhém khac nhém hydroxyl & vi tri 2' cia nhan

dudng c6 nim canh) bao gdm, nhung khong chi gidi han &, cac nucleotit 2'--O-metyl (duge

2

2

: \ Cn? +
in thudng ‘n’ trong

t

>
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A by
hién 12 chi

11 1Ce 1

rinh ty nucleotit), cac nucleotit 2'-deoxy-2'-flo (trong

=
=+

ban mé ta nay con dugc goi 1a 2'-flo nucleotit va trong ban md ta nay dugce thé hién 13 Nf),
cac nucleotit 2'-deoxy (dugc thé hién 1a dN), cic nucleotit 2'-metoxyetyl (2'-O-2-
metoxyletyl) (trong ban md ta ndy con duoc goi 1a 2'-MOE va trong ban md ta ndy duogc thé
hién 1a NM), cac nucleotit 2'-amino va cac nucleotit 2'-alkyl. Khong nhét thiét tit ¢4 céc vi
tri trong hop chét nhit dinh cin duge cai bién giéng nhau. Nguoc lai, nhidu hon mot cai
bién c6 thé dugc két hop vao mot taic nhan ARN can thi¢p cia ANGPTL3 hodc thdm chi
mdt nucleotit cia né. Céc soi c6 nghia va cac soi d6i nghia ciia tac nhan ARN can thiép cua
ANGPTLS3 ¢6 thé duoc tdng hop vi/hodc dugce cai bién theo cac phuong phép d biét trong

Iinh vuc k§ thuat nay. Cai bién & mot nucleotit 12 doc 14p v6i cai bién & nucleotit khéc.

Céc nucleobazo d3 duoc cai bién bao gdm cac nucleobazo tng hop va tw nhién, nhu cac
pyrimidin da duoc thé & vi tri 5, cdc 6-azapyrimidin va puﬁn da dwoc thé N-2, N-6 va 0-6,
(vi du, 2-aminopropyladenin, 5-propynyluraxil, hodc 5-propynylxytosin), S-metylxytosin
(5-me-C), 5-hydroxymetyl xytosin, inosin, xanthin, hypoxanthin, 2-aminoadenin, 6-alkyl
(vi du, 6-metyl, 6-etyl, 6-isopropyl, hodc 6-n-butyl) cac chit d4n xuét ctia adenin va guanin,
2-alkyl (vi dy, 2-metyl, 2-etyl, 2-isopropyl, hodc 2-n-butyl) va cac chit din xuét alkyl khac
cua adenin va guanin, 2-thiouraxil, 2-thiothymin, 2-thioxytosin, 5-halouraxil, xytosin,
5-propynyl uraxil, 5-propynyl xytosin, 6-azo uraxil, 6-azo xytosin, 6-azo thymin, 5-uraxil
(pseudouraxil), 4-thiouraxil, 8-halo, 8-amino, 8-sulthydryl, 8-thioalkyl, 8-hydroxyl va cac
adenin va guanin khac da duoc thé & vi trf 8, 5-halo ¢6 cong thuc (vi dy, 5-brom), 5-

triflometyl va céc uraxil va xytosin di dugc thé & vi tri 5, 7-metylguanin va 7-metyladenin,
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8-azaguanin va 8-azaadenin, 7-deazaguanin, 7-deazaadenin, 3-deazaguanin va 3-

deazaadenin.

Theo mdt s6 phuong 4n, tt ca hogc hdu nhu tit ¢4 nucleotit ctia tic nhan ARN can thiép
céc nucleotit d3 dugc cai bién. Nhu duoge dung trong ban mo ta ndy, tac nhan ARN can thiép
ma trong d6 hau nhw t4t ca nucleotit 13 cac nucleotit da duoc cai bién 14 tic nhan ARN can
thiép c6 bdn nucleotit hodc it hon (trc 12 0, 1, 2, 3, hoic 4) & ¢4 soi c6 nghia va soi d6i nghia
1a ribonucleotit (tirc 1a khong duge cai bién). Nhu duoc dung trong ban md ta ndy, soi cb
nghia ma trong d6 hdu nhu tAt ca nucleotit 14 cac nucleotit d& duoc cai bién 12 soi c6 nghia
¢6 hai nucleotit ho#c it hon (ttrc 14 0, 1, hodc 2) & soi ¢6 nghia 1a cac ribonucleotit khong
dugce cai bién. Nhu duoc ding trong ban md ta ndy, soi c6 nghia cia gen d6i nghia ma trong
d6 hau nhur t4t ca nucleotit 13 céc nucleotit 44 duge ci bién 14 soi déi nghia ¢é hai nucieotit
hodc it hon (tic 12 0, 1, hoic 2) & soi 6 nghia 1a céc ribonucleotit khong duoc cai bién.
Theo mdt sb phuong 4n, mt hodc nhidu nucleotit cta tdc nhdn ARN can thi¢p la

ribonucleotit khdng duoc cai bién.

Lién két da dugc cdi bién giita cdc nucleosit

Theo mét sb phuong 4n, mot hodc nhiéu nucleotit ciia tdc nhan ARN can thiép cua
ANGPTL3 dugc lién két bang lién két hodc khung khéng chudn (tirc 1a lién két gifta cac
nucleosit da duoc cai bién hoic cac khung da duoc cai bién). Céc lién két giffa cac nucleosit
hodc cac khung ma da duoc cai bién bao gdm, nhung khong chi gidi han &, cac nhém pho-
sphorothioat (dugc thé hién 12 chit cai “s” vit thudng), cac phosphorothioat khong dbi xung,
cac thiophosphat, cac phosphorodithioat, cac phosphotrieste, cac aminoalkyl-phosphotri-
este, cac alkyl phosphonat (vi du, cac metyl phosphonat hodc céc 3'—alky1eh phosphonat),
cac phosphonat khong di xung, cac phosphinat, cic phosphoramidat (vi du, 3'-amino
phosphoramidat, cac aminoalkylphosphoramidat, hodc cac thionophosphoramidat), céc
thionoalkyl-phosphonat, cac thionoalkylphosphotrieste, cac lién két morpholino, cic
boranophosphat c6 cac lién két 3'-5' théng thuong, cac chat tuong ty cua boranophosphat
dugc lién két 2'-5', hodc cac boranophosphat ¢6 phén cuc d duoc nghich chuyén ma trong
d6 cac cdp bén canh clia cac don vi nucleosit duoc lién két 3'-5 thanh 5'-3’ hodc 2'-5' thanh
5'-2'. Theo mdt s6 phuong 4n, lién két hodc khung giita c4c nucleosit da dwoc cai bién thiéu
nguyén tir phospho. C4c lién két giita cac nucleosit d dugc cai bién thiéu nguyén tr phospho

bao gdm, nhung khong chi gi6i han &, lién két gitra cac duong alkyl hodc xycloalkyl mach
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ngén, céc lién két hdn hop nguyén tir khac loai va giita cac dudng alkyl hodc xycloalkyl,
ho#ic mdt hodic nhiéu lién két mach ngin nguyén tir khic lovai hodc gifta cac dudng di vong.
Theo mét s§ phuong 4n, céc khung gifta cic nucleosit ma d4 dwoc cai bién bao gdm, nhung
khong chi gi6i han &, c4c khung siloxan, céc khung sulfua, cdc khung sulfoxit, c4c khung
sulfon, c4c khung formaxetyl va thioformaxetyl, cac khung metylen formaxetyl va thiofor-
maxetyl, cac khung chira alken, céc khung sulfamat, cac khung metylenimino va
metylenhydrazino, cac khung sulfonat va sulfonamit, cac khung amit va cac khung khac c6
thanh phdn N, O, S va CH, 14n 16n.

Theo mot s6 phuong 4n, soi c6 nghia cia tic nhan ARN can thiép cia ANGPTL3 c6 thé
chua 1,2, 3, 4, 5, hoic 6 lién két phosphorothioat, soi d6i nghia cua tic nhan ARN can thiép

2

cia ANGPTL3 ¢6 th

L N4 oL Ll

D>

chita 1, 2, 3, 4, 5, hodc 6 1ién két phosphorothioat, hoic ca soi c6
nghia va soi d6i nghia c6 thé doc lap chua 1, 2, 3, 4, 5, hodc 6 lién két phosphorothioat.
Theo mot sb phuong 4n, soi c6 nghia cta tic nhdn ARN can thiép cia ANGPTL3 c6 thé
chira 1, 2, 3, hoic 4 lién két phosphorothioat, soi d6i nghia cua tac nhan ARN can thiép cua
ANGPTL3 c6 thé chira 1, 2, 3, hoiic 4 lién két phosphorothioat, hodc ca sgi c6 nghia va soi
dbi nghia c6 thé doc 1ap chira 1, 2, 3, hoac 4 lién két phosphorothioat.

Theo mdt sb phuong 4n, soi ¢6 nghia cla tic nhAn ARN can thiép cua ANGPTL3 chua it
nhét hai lién két phosphorothioat gifta cic nucleosit. Theo mot sb phuong 4n, it nhét hai lién
két phosphorothioat gitta cac nucleosit 14 gifta cac nucleotit & vi tri 1 dén 3 tir ddu tan cung
3’ ctia 501 ¢6 nghia. Theo mét sb phuong 4n, mot lién két phosphorothioat gitta cac nucleosit
1a & d4u thn cung 5° cla sgi ¢6 nghia va lién két phosphorothioat con lai 14 & d4u tin cung
3’ cua soi c6 nghia. Theo mot s6 phwong 4an, hai lién két phosphorothioat giita cac nucleosit
dugc dinh vi & du tan ciing 5° cta soi c6 nghia va lién két phosphorothioat con la_ﬁ 1a & dau
tén cung 3’ clia s¢i ¢6 nghia. Theo mot s6 phuong an, lidu luong ctia soi ¢6 nghia khong
bao gbm lién két phosphorothioat bit ky gitta céc nucleosit gifta céc nucleotit, nhung chira
mdt, hai, hoic ba lién két phosphorothioat giita cac nucleotit dau tn cling trén ca dau tin
cung 5” va 3’ va chép tan cung phi bazo chuyén gbc tlly y ¢6 mit. Theo mot sb phuong an,

phdi tir huéng dich dugce lién két véi soi c6 nghia théng qua lién két phosphorothioat.
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Theo mét sb phuong 4n, soi d6i nghia cta tic nhdn ARN can thiép ctia ANGPTL3 chita bén
lién két phosphorothioat gifta cac nucleosit. Theo mét sb phwong 4n, bén lidn két phospho-
rothioat gilfa céc nucleosit 12 gifra cac nucleotit & vi trf 1 dén 3 tir ddu tin cung 5' cla sgi
ddi nghiia va giita cac nucleotit & vi trf 19 dén 21, 20 dén 22, 21 dén 23, 22 dén 24, 23 dén
25, hogic 24 dén 26 tir dAu tan cung 5°. Theo mot s§ phuong 4n, ba lién két phosphorothioat
gifta cdc nucleosit nim gitra vi tri 1 dn 4 tir diu tAn cing 5° clia soi d6i nghia va lién két
phosphorothioat thir tw gifta cac nucleosit nim gifta vi tri 20 dén 21 tir dau tan cung 5’ cla
soi dbi nghia. Theo mét s6 phuong 4n, tdc nhin ARN can thiép cia ANGPTL3 chira it nhét

ba hoic bén lién két phosphorothioat giita cac nucleosit trong soi d6i nghia.

Theo mot sd phuong 4n, tdc nhan ARN can thiép ctia ANGPTL3 chia mot hodic nhiéu

nucleotit d& durge cai bibn va
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t gifta céc nucleosit d

Theo mdt s6 phwong 4n, nucleosit ma -duogc cai bién ¢ 2° duge két hop véi lién két gitta céc

nucleosit da duoc cai bién.

Tdc nhdn ARN can thiép ciia ANGPTL3

Theo mdt sb phuong én, cic tdc nhdn ARN can thiép cia ANGPTL3 ma duogc bc 10 trong
ban mo ta ndy huéng dich dén gen ANGPTL3 tai hoic gan céc vi tri cua trinh tu gen
ANGPTL3 thé hién trong Bang 1. Theo mot s§ phuong 4n, soi dbi nghia ciia tic nhin ARN
can thi€p cuia ANGPTL3 ma duge boc 16 trong ban md ta nay bao gdm trinh tu 16i dudi ma
hoan toan, hiu nhu, hoiic it nhit 13 mot phén bd tro cho trinh tu dich ANGPTL3 gbm 19
thanh phan d4 boc 16 trong Bang 1.

Bang 1. Céc trinh tw dich cia ARN thong tin cia ANGPTL3 gdm 19 thanh phén (thu duoc
tlr ban sao angiopoietin kidu 3 homo sapiens (ANGPTL3), GenBank NM_014495.3 (SEQ
ID NO:1))

Céc trinh ty dich ANGPTL3 gom 19 thanh phan| Vi tri twong wng trén
SEQ ID No. (5' — 3 SEQ ID NO: 1
33 UCAACAUAUUUGAUCAGUC 304 dén 322
34 CAUGGACAUUAAUUCAACA- 922 dén 940
35 CCAUGGACAUUAAUUCAAC 921 dén 939
36 UUGCUAUGUUAGACGAUGU 190 dén 208
37 AAGAUAUACUCCAUAGUGA 1035 dn 1053
38 CAGAGCCAAAAUCAAGAUU 172 dén 190
39 GACAUGGUCUUAAAGACUU 241 dén 259
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Céc trinh ty dich ANGPTL3 gém 19 thanh phan| Vi tri twong ng trén
SEQ ID No. ' ' — 3 ; ’ " SEQ IDgNO:gl
40 AGCACCAAGAACUACUCCC 743 dén 761
41 GCACCAAGAACUACUCCCU 744 dén 762
42 GAUGGAGAAUUUUGGUUGG 1008 dén 1026
43 AUGGAGAAUUUUGGUUGGG 1009 dén 1027
44 ACUCCAUAGUGAAGCAAUC 1042 dén 1060
45 CACGAAACCAACUAUACGC 1140 dén 1158
46 CUACUUGGGAUCACAAAGC 1225 dén 1243
47 CUUGGGAUCACAAAGCAAA 1228 dén 1246
48 UGUGGAGAAAACAACCUAA 1302 dén 1320
49 UGGAGAAAACAACCUAAAU 1304 dén 1322

Theo mdt sb phuong an, tdc nhan ARN can thi€p cia ANGPTL3 bao gdm soi déi nghia

[

k3
o110
vua

0
trong d6 vi tri 19 cta sgi ddi nghia (5'>3") ¢6 kha ning tao thanh cip bazo véi vi tri
trinh tu dich gém 19 don vi da bgc 1§ trong Bang 1. Theo m6t s6 phuong 4n, tdc nhan ARN
can thiép cia ANGPTL3 bao gdm soi d6i nghia troﬁg dé Avi tri 1 ctia soi ddi nghia (5'>3")
¢6 kha néng tao thanh cip bazo véi vi tri 19 cia trinh tu dich gdm 19 don vi da boc 19 trong

Bang 1.

Theo mdt sb phuong 4n, tic nhian ARN can thi€p ctia ANGPTL3 bao gdm soi déi nghia
trong d6 vi tri 2 ctia sgi dbi nghia (5' > 3") ¢6 kha néng tao thanh cgip bazo véi vi tri 18 coa
trinh ty dich gdm 19 don vi dd bdc 16 trong Bang 1. Theo mot sb phuong an, tic nhdn ARN
can thiép cia ANGPTL3 bao gdm s¢i déi nghfa trong d6 vi trf 2 dén 18 cta sgi déi nghia
(5" > 3") 6 kha ning tao thanh cip bazo véi ting bazo trong sb céc bazo bd tro twong Gng

nim & vi tri 18 dn 2 ctia trinh tu dich gém 19 don vi d boc 10 trong Bang 1.

Déi v6i céc tac nhan ARN can thiép ma dugc boc 16 trong ban mo ta nay, nucleotit & vi tri
1 ctia soi ddi nghia (tlr diu tin cing 5' - déu tin cung 3") ¢6 thé bd trg mot cach hoan hao
cho gen ANGPTL3, hoic c6 thé khéng bd trg cho gen ANGPTL3. Theo mot sd phuong an,
nucleotit & vi tri 1 cua sgi d6i nghia (tir dAu tan cing 5' = dau tan cung 3" 1a U, A, hoic
dT. Theo mét s6 phuong an, nucleotit & vi tri 1 ciia soi d6i nghia (tr diu tan cung 5' = dau

tin cung 3') tao thanh cdp bazo A:U hoic U:A véi so1 c6 nghia.

Theo mot s6 phwong 4n, soi dbi nghia cta tic nhan ARN can thiép ciia ANGPTL3 chta
trinh tw gdm céc nucleotit (tir d4u tan cing 5' - dau tan clng 3") 2 dén 18 hoic 2 dén 19
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clia trinh tr bit ky trong sb cac trinh tu clia soi dbi nghia trong Bang 2 hodc Bang 3. Theo
mot sb phuong 4n, soi c6 nghia ctia ARN can thiép cia ANGPTL3 chtta trinh tu gdm cac
nucleotit (tir dau t4n ciing 5' > dAu tan cting 3') 1 dén 17, 1 dén 18, hodc 2 dén 18 ctia trinh

tu bat ky trong s c4c trinh ty ctia so1 ¢6 nghia trong Béang 2 hoic Bang 4.

Theo mdt s6 phuong an, tic nhan ARN can thiép cia ANGPTL3 bao gbm (i) soi dbi nghia
chtta trinh tir gdm céc nucleotit (tir d4u tan cing 5' = d4u tan cung 3') 2 dén 18 hoic 2 dén
19 cua trinh tw bit ky trong sb c4c trinh tw ctia soi dbi nghfa trong Bang 2 hodc Béang 3 va
(i1) soi c6 nghia chira trinh tr gdm cac nucleotit (ttf dau fan cing 5' = d4u tin cung 3') 1
dén 17 hoic 1 dé'nb 18 cta trinh tu bat ky trong sb cac trinh tu cia s¢i c6 nghia trong Bang 2

hodc Bang 4.

Theo mdt sb phuong an, cac tdc nhan ARN can thiép cia ANGPTL3 bao gdm c4c trinh tu

nucleotit 16i gdm 19 don vi dugc thé hién duéi day trong Bang 2.
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Céc soi ¢6 nghia va cac soi dbi nghia ctia tAc nhdn ARN can thiép cia ANGPTL3 ma bao
gdm hodc gdm céc trinh tu trong Bang 2 c6 thé cac nucleotit d duoc cai bién hodc cac
nucleotit khong dugc cai bién. Theo mot sb phuong 4n, céc tc nhin ARN can thiép ciia
ANGPTL3 ¢6 cac trinh ty clia soi c6 nghia va soi d6i nghia ma bao gdm hoic gdm céc trinh

tu trong Bang 2 tat ca hoic hdu nhu tAt ca 13 nucleotit da duoc cai bién.

Theo mét s6 phwong an, soi déi nghia cla tac nhdn ARN can thiép cia ANGPTL3 ma duge
bdc 10 trong ban mé ta nay khac & 0, 1, 2, hodc 3 nucleotit so véi trinh tu bat ky trong sb
céc trinh tu ctia soi dbi nghia trong Bang 2. Theo mot s& phuong 4n, soi c6 nghia cua tac
nhén ARN can thiép cia ANGPTL3 ma dugc bdc 16 trong ban mo ta nay khac ¢ 0, 1, 2,

hozc 3 nucleotit so véi trinh tw bat ky trong sb céc trinh ty ctia so1 c6 nghia trong Bang 2.

M>di N duoc liét ké trong trinh tu da bdc 19 trong Bang 2 dugc ding trong ban md ta niy c6
thé doc 18p duge chon tlr nucleobazo bat ky hoic tit ca cac nucleobazo (ké ca céac loai tim
dugc trén ca cdc nucleotit d3 duoc cai bién va khong duoc cai bién). Theo mot sb phuong
an, nucleotit N dugc liét ké trong trinh tu 4 boc 10 :crong‘Béng 2 ¢6 nucleobazo ma bd trg
cho nucleotit N & vi trf tuong tmg trén s¢i con lai. Theo mdt s6 phuong an, nucleotit N dugc
liét k€ trong trinh tu d boc 19 trong Bang 2 ¢6 nucleobazo ma khong bd trg cho nucleotit N
& vi tri twong tng trén soi con lai. Theo mot s6 phuong 4n, nucleotit N dugc liét ké trong
trinh ty da boc 16 trong Bang 2 ¢6 nucleobazo ma 1a gibng nhw nucleotit N & vi tri tuong
{mg trén soi con lai. Theo mot sb phuong an, nucleotit N dugc liét ké trong trinh tu d3 boc

16 trong Bang 2 ¢6 nucleobazo ma 1a khéc nucleotit N & vi tri twong g trén soi con lai.

Céc soi d6i nghia ctia tdc nhdn ARN can thiép cia ANGPTL3 d4 dugc ci bién nhét dinh,
cling nhur céc trinh ty nucleobazo khong dugc cai bién co ban cua ching, dugc thé hién
trong Bang 3. Céc sgi c¢6 nghia clia tac nhin ARN can thiép ctia ANGPTL3 d3 duoc cai bién
nhit dinh, cling nhu céc trinh tu nucleobazo khong duge cai bién co ban cta chung, dugc
thé hién trong Bang 4. Trong qud trinh tao ra céc tdc nhdn ARN can thiép cia ANGPTL3,
mdi nucleotit trong sb céc nucleotit & tung trinh ty bazo co ban dugc liét ké trong c4c bang

3 va 4, cling nhu trong Béang 2, néu trén, ¢ thé 14 nucleotit d& duge ci bién.
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Céc tac nhdn ARN can thi€p cia ANGPTL3 duoc bdc 10 trong ban mo ta nay duoc tao ra
béng cach gén mdi soi dbi nghia v6i sgi c6 nghia. Soi ¢ nghia chia trinh tu duge ligt ké
trong Bang 2 hoic Bang 4, ¢ thé duoc lai véi soi dbi nghia bat ky chira trinh tu duoc liét
ké trong Bang 2 hodc Bang 3, v6i didu kién hai trinh tw ndy c6 ving c¢6 mirc do bd trg it

nhét 13 85% so v6i trinh tw lién k& gdm 16, 17, 18, 19, 20, hoiic 21 nucleotit.

Theo mét sé phuong 4n, soi dbi nghia ctia tdc nhdn ARN can thiép ctia ANGPTL3 chita
trinh tw nucleotit bt ky trong s6 céc trinh tu trong Bang 2 hodc Bang 3.

Theo mot s6 phuong 4n, tac nhan ARN can thiép cua ANGPTL3 chita hoic bao gdm phtic
kép c6 trinh tu nucleobazo ctia sgi ¢6 nghia va soi do1 nghla clia trinh tu bat ky trong s cac

trinh ty trong Bang 2, Bang 3 hodc Bang 4.

Céc vi dy vé céc soi doi nghia chira cac nucleotit d& duge cai bién duge thé hién trong Bang
3. Cac vi du v€ soi 6 nghia chira cac nucleotit ¢4 dugc cai bién dugc thé hién trong Bang

4.

Nhu duge dung trong cc bang 3 va 4, cc ky hiéu duédi ddy duoc dung dé chi cac nucleotit
da dugce céi bién, cdc nhom hudng dich va cac nhom lién két:

A = adenosin-3'-phosphat;

C = xytidin-3'-phosphat;

G = guanosin-3'-phosphat;

U = uridin-3'-phosphat

I = inosin-3'-phosphat

n = nucleotit bat ky d& dugc cai bién 2'-OMe
a = 2'-O-metyladenosin-3'-phosphat

as = 2'-O-metyladenosin-3'-phosphorothioat

c = 2'-O-metylxytidin-3'-phosphat

cs = 2'-O-metylxytidin-3'-phosphorothioat

g = 2'-O-metylguanosin-3'-phosphat

gs = 2'-O-metylguanosin-3'-phosphorothioat

t = 2'-O-metyl-5-metyluridin-3'-phosphat

ts = 2'-O-metyl-5-metyluridin-3'-phosphorothioat
u = 2'-O-metyluridin-3'-phosphat

us = 2'-O-metyluridin-3'-phosphorothioat
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2'-O-metylinosin-3'-phosphat
2'-O-metylinosin-3'-phosphorothioat
nucleotit bat ky d& duoc cai bién 2'-flo
2'-floadenosin-3'-phosphat
2'-floadenosin-3'-phosporothioat
2'-floxytidin-3'-phosphat _ ‘
2'-floxytidin-3'-phosphorothioat
2'-floguanosin-3'-phosphat
2'-floguanosin-3'-phosphorothioat
2'-flo-5'-metyluridin-3'-phosphat
2'-flo-5"-metyluridin-3'-phosphorothioat
2'-flouridin-3'-phosphat
2'-flouridin-3'-phosphorothioat
2'-deoxyribonucleotit bat ky
2'-deoxyadenosin-3'-phosphat
2'-deoxyadenosin-3'-phosphorothioat
2'-deoxyxytidin-3'-phosphat
2'-deoxyxytidin-3'-phosphorothioat
2'-deoxyguanosin-3'-phosphat
2'-deoxyguanosin-3'-phosphorothioat
2'-deoxythymidin-3'-phosphat
2'-deoxythymidin-3'-phosphorothioat
2'-deoxyuridin-3'-phosphat
2'-deoxyuridin-3'-phosphorothioat

gia nucleotit 2,3"-seco (cac chét tuong tu nucleobazo di duoc

m& khoa)-3'-phosphat

gia nucleotit 2,3"-seco (cac chét tuong tu nucleobazo d3 duoc

m& khoa)-3'-phosphorothioat
2',3'-seco-adenosin-3'-phosphat
2',3'-seco-adenosin-3'-phosphorothioat
2',3"-seco-xytidin-3'-phosphat
2',3'-seco-xytidin-3'-phosphorothioat
2',3"-seco-guanosin-3'-phosphat
2',3'-seco-guanosin-3'-phosphorothioat
2',3'-seco-uridin-3'-phosphat
2',3'-seco-uridin-3'-phosphorothioat
xem Bang 6

xem Béng 6

xem Bang 6
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xem Bang 6

nucleotit bi khoa

2'-F-Arabino nucleotit

2'-O-metoxyetyl nucleotit
2'-O-metoxyetyladenosin-3'-phosphat
2'-O-metoxyetyladenosin-3'-phosphorothioat
2'-O-metoxyetylguanosin-3'-phosphat
2'-O-metoxyetylguanosin-3'-phosphorothioat
2'-O-metoxyetylthymidin-3'-phosphat
2'-O-metoxyetylthymidin-3'-phosphorothioat

xem Bang 6

xem Bang 6

ribitol

deoxyribonucleotit bit ky da duoc nghich chuyén (nucleotit lién
két 3'-3")

deoxyribonucleotit phi bazo (lién két 3°-3°) d4 duge nghich
chuyén, xem Bang 6

deoxyribonucleotit phi bazo (lién két 3°-3") da duoc nghich
chuyén-5'- phosphorothioat, xem Béng 6

nucleotit 2’-OMe da dugc nghich chuyén bét ky (nucleotit lién
két 3'-3")

lién két phosphorothioat

xem Bang 6

xem Bang 6

xem Bang 6

vinyl phosphonat deoxyribonucleotit

5'-Me, 2'-flo nucleotit

xyclopropyl phosphonat, xem Bang 6

xem Bang 6

xem Bang 6

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay s& dé dang hiéu duge rang, trir khi

trinh tu duge biéu thi ro khac (nhu, vi dy, bing lién két phosphorothioat “s™), khi c6 mit &

oligonucleotit, cidc monome nucleotit dugc lién két 14n nhau boi cac lidn két 5°-3’-

phosphodieste. Nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuit ndy s& hiéu ro ring

viéc dua lién két phosphorothioat vao nhur dugc thé hién & cac trinh tw nucleotit d3 duoc cai

bién ma duoc bdc 16 trong ban mo ta nay thay thé lién két phosphodieste thuong c6 & cac

oligonucleotit (vi du, xem c4c hinh 5A dén 5K thé hién tit ca cac lién két gilta cac nucleosit).
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Ngoai ra, ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay s& d& dang hiéu dugc
rang nucleotit tan cling & du tan cing 3’ cua trinh tuc oligonucleotit nhit dinh s& thuong
c6 nhém hydroxyl (-OH) & vi trf 3’ twong ing clia monome nhét dinh thay cho géc phosphat
ex vivo. Hon thé nita, ngudi ¢6 hiéu biét trung binh trong linh vuc s& dé dang hiéu duoc va
nhén thiy ring, trong khi c4c cau tric hoa hoc phosphorothioat dugce boc 16 trong ban mo
ta ndy thuong thé hién anion trén nguyén tir luu huynh, cac gidi phap theo sang ché ma duoc
bdc 16 trong ban md ta nay bao gdm tt ca cac chit hd bién va/hodc céc chit ddng phan
khong dbi quang cua phosphorothioat (vi du, khi nguyén tir luu huynh c6 lién két déi va
anion ndm trén nguyén ttr oxy). Trir khi duoc biéu thi rd khéc trong ban mo ta nay, céac hiéu
biét ctia ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay duoc st dung khi md ta
cac tdc nhan ARN can thiép cia ANGPTL3 va céc ché phdm cua céc tac nhan ARN can
thiép cia ANGPTL3 ma duoc boc 16 trong ban mo ta nay. |

Mbt s6 vi du v& nhém huéng dich va nhom lién két duoc dung véi cac tdc nhan ARN can
thiép cia ANGPTL3 ma dugce bdc 1§ trong ban md ta nay duge néu dusi day trong Bang 6.
Cu thé hon, cdc nhém huéng dich va céc nhém lién két bao gdm céc nhém dudi day, ma
cdu tric hoa hoc cta ching dugc néu dudi day trong Béng 6: (PAZ), NAG13), NAG13)s,
(NAG18), NAG18)s, (NAG24), (NAG24)s, (NAG2S5), NAG25)s, (NAG26), (NAG26)S,
(NAG27), NAG27)s, (NAG28), NAG28)s, (NAG29), (NAG29)s, (NAG30), (NAG30)s,
(NAG31), (NAG31)s, (NAG32), NAG32)s, (NAG33), NAG33)s, (NAG34), (NAG34)s,
(NAG35), (NAG35)s, (NAG36), NAG36)s, (NAG37), (NAG37)s, NAG38), (NAG38)s,
(NAG39), NAG39)s. Moi soi c6 nghia va/hodc soi ddi nghia ¢6 thé ¢ cac nhém hudng
dich bat ky hodic cic nhém lién két liét ké trong ban moé ta nay, ciing nhu cic nhém huéng

dich hozc lién két khac, da tiép hop v6i du tan cung 5' vd/hodc 3’ cua trinh tu.
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Céc tac nhan ARN can thi¢p cia ANGPTL3 dugc boc 1§ trong ban md ta nay dugce tao ra
bang cach gin mdi soi dbi nghia véi soi c6 nghia. Soi c6 nghia chita trinh tw duoc liét ké
trong Bang 2 hoic Bang 4 ¢6 thé duoc lai v6i soi dbi nghia bét ky chira trinh ty duoc liét ké
trong Bang 2 hozc Bang 3, v6i diéu kién hai trinh ty ndy ¢ viing ¢6 muc dd bd trg it nhat

13 85% so v6i trinh tu 1ién ké gbm 16, 17, 18, 19, 20, hodc 21 nucleotit.

Theo mdt s6 phwong 4n, soi di nghia ciia tic nhan ARN can thi€p cia ANGPTL3 ma duoc
boc 1§ trong ban md ta nay khac & 0, 1, 2, hodc 3 nucleotit so véi trinh tu bét ky trong s6
céc trinh tur ctia soi d6i nghia trong Bang 3. Theo mdt sb phwong an, soi ¢6 nghia cla tac
nhan ARN can thi¢p cia ANGPTL3 ma dugc bdc 19 trong ban mo ta nay khéc 60,1, 2,

hodc 3 nucleotit so véi trinh tur bét ky trong sé c4c trinh tw cia soi ¢6 nghia trong Bang 4.

Theo mdt s6 phuong an, soi d6i nghia cta tac nhdn ARN can thiép cia ANGPTL3 chira
trinh tw nucleotit bit ky trong sb c4c trinh ty trong Bang 2 hoic Béng 3. Theo mdt s phuong
&n, soi di nghia ctia tac nhan ARN can thiép cua ANGPTL3 chtta trinh tu gdm cac nucleotit
(tlr dAu tan ciing 5' > d4u tin cing 3) 1 dén 17,2 dén 17, 1 dén 18, 2 dén 18, 1 dén 19, 2
dén 19, 1 dén 20,2 d&n 20, 1 dén 21,2 dén 21, 1 dén 22,2 dén 22, 1 dén 23,2 dén 23, 1 dén
24, hogc 2 dén 24 cia trinh ty bit ky trong sb cac trinh tu trong Bang 2 hodc Bang 3. Theo
céc phuong 4n nhit dinh, soi d6i nghia coa tac nhan ARN can thi€p cia ANGPTL3 chira
hogc bao gdm trinh tw dwogc cai bién bét ky trong sb céc trinh tw duge cai bién trong Bang
3.

Theo mot sb phuong én, soi c6 nghia cua tic nhdn ARN can thiép ctia ANGPTL3 chtra trinh
tu nucleotit bt ky trong sb cac trinh tu trong Béng 2 hozic Bang 4. Theo mot s6 phuong an,
soi ¢4 nghia cia tic nhan ARN can thiép cia ANGPTL3 cha trinh ty gdm céc nucleotit (tir
dAu tan cing 5' > ddu t4n cing 3') 1 dén 17,2 dén 17,3 dén 17, 4 dén 17, 1 &én 18, 2 dén
18,3 dén 18,4 dén 18,1 dén 19,2 dén 19, 3 dén 19, 4 dén 19, 1 dén 20, 2 dén 20, 3 dén 20,
4 dén 20, 1 dén 21,2 dén 21,3 dén 21, 4 dén 21, 1 dén 22,2 dén 22, 3 dén 22, 4 dén 22, 1
dén 23,2 dén 23,3 dén 23,4 dén 23, 1 dén 24, 2 dén 24, 3 dén 24, hoiic 4 dén 24 cua trinh
tu bét ky trong sb céc trinh tu trong Bang 2 hodc Bang 4. Theo cac phuong an nhét dinh, soi
c6 nghia ctia tic nhan ARN can thiép cia ANGPTL3 chtra hodc bao gbm trinh tu duge cai

bién bat ky trong sb cac trinh tw duoc cai bién trong Bang 4.
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Dbi v6i cac tac nhan ARN can thiép ctia ANGPTL3 ma dugc bdc 19 trong ban mo ta nay,
nucleotit & vi tri 1 ctia soi d6i nghia (tir diu t4n ciing 5' > dAu tn cling 3") ¢6 thé bd trg mot
céch hoan héo cho gen ANGPTL3, hoic c¢6 thé khéng bd tro cho gen ANGPTL3. Theo mét
sd phuong 4n, nucleotit & vi tri 1 ctia soi d6i nghia (tr dAu tan cling 5' = dau tin ciing 3)
14 U, A, hoic dT (hozc phién ban da duoc cai bién cta chung). Theo mot sb phuong an,
nucleotit & vi tri 1 clia sgi ddi nghia (tir dAu tan ciing 5' - dAu tan cing 3') tao thanh cip

bazo A:U hodc U:A véi soi ¢6 nghia.

Theo mdt s phuong 4n, soi dbi nghia cta tdc nhan ARN can thiép cia ANGPTL3 chia
trinh tw gdm cac nucleotit (tir dau tin cting 5' - dau tan cing 3') 2 dén 18 hoic 2 dén 19

clia trinh ty bat ky trong s6 céc trinh tw cta soi dbi nghia trong Bang 2 hoac Bang 3. Theo
T

A
mot g
mor s

o>
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cp cia ANGPTL
.

nucleotit (tir d4u tin cing 5' > dau tan cung 3" 1 dén 17 hodic 1 dén 18 cua trinh tu bét ky

trong s cac trinh tu ctia soi c6 nghia trong Bang 2 hoic Bang 4.

Theo mot s6 phuong 4n, tac nhdn ARN can thiép cia ANGPTL3 bao gdm (i) soi d6i nghia
chira trinh tr gdm céc nucleotit (tir dAu tin cing 5' > dau tan cung 3') 2 dén 18 hoic 2 dén
19 ciia trinh tu bat ky trong s6 céc trinh tu cia soi dbi nghia trong Bang 2 hodc Bang 3 va
(i) sgi c6 nghia chira trinh tur gdm cac nucleotit (tir ddu t4n cing 5' > dAu tin cung 3') 1
dén 17 hodc 1 dén 18 cua trinh tu bt ky trong s6 céc trinh tu cta soi ¢6 nghia trong Bang 2

hodc Bang 4.

Soi ¢6 nghia chtta trinh ty duoc liét ké trong Bang 2 hodc Bang 4 ¢6 thé duoc lai véi soi dbi
nghia bt ky chira trinh ty dugce liét ké trong Bang 2 hodc Bang 3, véi diéu kién hai trinh ty
ndy c6 viing c¢6 mirc do bd trg it nhit 1a 85% so v6i trinh tw 1ién k& gdm 16, 17, 18, 19, 20,
hozic 21 nucleotit. Theo mdt sb phuong 4n, tac nhan ARN can thiép cia ANGPTL3 c0 soi
c6 nghia bao gdm trinh tu d& duogc cai bién bat ky trong sb cac trinh tw d& dugc cai bién
trong Bang 4 va soi ddi nghia bao gdm trinh tw d4 duoc cai bién bét ky trong sb céc trinh tur
da duoc cai bién trong Bang 3. Viéc ghép cip trinh tu tiéu biu nhit dinh dugc minh hoa

bang vi du 13 c4c ma sé dinh danh phic kép dugc thé hién trong Bang 5.

Theo mot sb phuong an, tic nhan ARN can thiép cia ANGPTL3 chita, bao gém, hoac chu
yéu gdbm phiic kép duoc thé hién bang phirc kép bt ky trong sb cac ma sb dinh danh phtrc
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kép ma duoc thé hién trong ban mé ta ndy. Theo mot sb phuong 4n, tdc nhan ARN can thiép
ciia ANGPTL3 chita céc trinh tw nucleotit clia sgi ¢6 nghia va soi dbi nghia cua phirc kép
bat ky trong s cac phirc kép dugce thé hién bang ma s6 dinh danh phtic kép bét ky trong sb
c4c ma s6 dinh danh phtic kép ma duoc thé hién trong ban mo ta nay. Theo mdt s§ phuong
an, tac nhan ARN can thiép cia ANGPTL3 chira céc trinh ty nucleotit ctia sgi c6 nghia va
soi dbi nghia cta phirc kép bét ky trong s cac phiic kép duge thé hién bang mé sé dinh
danh phirc kép bét ky trong sb cdc cia ma sb dinh danh phtrc kép bdc 16 trong ban md ta
ndy va nhém huéng dich va/hodic nhém lién két, trong d6 nhém huéng dich va/hoic nhém
lién két duoc lién két cong hoa tri (tuc 1a da tiép hop) vé6i soi c6 nghia hodc soi dbi nghia.
Theo mot s phwong 4n, tac nhdn ARN can thiép cia ANGPTL3 bao gbm céc trinh tu
nucleotit duge cai bién ciia soi c6 nghia va soi dbi nghia ciia phirc kép bt ky trong sb cac

. .
4 r r ~ A ° A
phite kép c¢6 ma sO dinh danh dugc thé

pa
-

tac nhdn ARN can thiép ctia ANGPTL3 chita céc trinh tu nucleotit dugc cai bién cta soi co
nghia va soi di nghia ctia phtic kép bat ky trong s cac phuc kép c6 mé sé dinh danh boc
16 trong ban md té nay va nhém huéng dich va/hodc nhém lién két, trong d6 nhém hudng

dich va/hodc nhom lién ket duge lién két cong hoa tri v6i soi c6 nghia hodc soi doi nghia.

Theo mdt s6 phuong 4n, téc nhan ARN can thiép cia ANGPTL3 chua soi ddi nghia va sgi
6 nghia c6 céc trinh ty nucleotit ctia phiic kép bat ky trong s6 cc phuc kép soi dbi nghia/soi
c¢6 nghia cia Bang 2 hodc Bang 5 va con chita nhém huéng dich. Theo mot s§ phuong 4n,
tac nhdn ARN can thiép cia ANGPTL3 chira cdc trinh tu nucleotit cta sgi abi nghia va soi
c6 nghia c6 cta phitc kép bét ky trong s6 céc phirc kép soi déi nghia/soi c6 nghia ctia Bang

2 hodc Bang 5 va con chita nhém huéng dich ciia phdi tir thy thé asialoglycoprotein.

Theo mdt s6 phuong an, tdc nhadn ARN can thiép cta ANGPTL3 chtra soi d6i nghia va sgi
c6 nghia c6 cac trinh tu nucleotit ctia phirc kép bét ky trong sb cac phire kép soi dbi nghia/soi
c6 nghia cia Bang 2 hodc Bang 5 va con chita nhom huéng dich dugce chon tir nhém bao
gdm (NAGI13), (NAG13)s, (NAGIS), (NAGI18)s, (NAG24), (NAG24)s, (NAG25),
(NAG25)s, (NAG26), (NAG26)s, (NAG27), (NAG27)s, (NAG28), (NAG28)s, (NAG29),
(NAG29)s, (NAG30), (NAG30)s, (NAG31), NAG31)s, (NAG32), (NAG32)s, (NAG33),
(NAG33)s, (NAG34), (NAG34)s, (NAG35), (NAG35)s, (NAG36), (NAG36)s, (NAG37),
(NAG37)s, nhu dugc x4c dinh trong Bang 6. Theo mdt s phuong 4n, nhém huéng dich 1a
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(NAG25) hodc (NAG25)s nhu dugc xac dinh trong Bang 6. Theo cac phuwong an khac, nhom
huéng dich 1a (NAG37) hodac (NAG37)s nhu dugce xac dinh trong Bang 6.

Theo mot s phuong 4n, tic nhan ARN can thiép cia ANGPTL3 chira soi dbi nghia va sgi

c6 nghia cé trinh trr nucleotit dwoc cai bién cia trinh tw nucleotit bt ky trong s cac trinh

tu nucleotit cia soi d6i nghia va/hodc soi c¢6 nghia trong Bang 3 hodc Bang 4.

Theo mdt sé phuong 4n, tac nhan ARN can thiép cia ANGPTL3 chtra soi dbi nghia va soi

c6 nghia c6 trinh ty nucleotit dwoc cai bién ciia trinh tw nucleotit bat ky trong s cac trinh

tu nucleotit clia soi doi nghia va/hodc sgi ¢6 nghia cua phirc kép bat ky trong so céc phite

kép néu trong Bang 5 va con chira nhém hudng dich ctia phéi tir thu thé asialoglycoprotein.

Theo mot s phuong 4n, tac nhan ARN can thiép ciia ANGPTL3 chira, bao gdm, hozc ch

yéu gdm phirc kép bét ky trong s6 cac phirc kép theo Bang 5.
Bang 5. Cac phirc kép ciia cc tac nhan ARN can thiép cia ANGPTL3 véi ma sé dinh

danh sgi c6 nghia va sgi doi nghia twong tng

Pinh danh Dinh danh Dinh danh Dinh danh Dinh danh Dinh danh
phirc kép  soi ddi nghia  soi c6 nghia phitc kép  soi d6i nghia  soi ¢6 nghia
ADO05306 AMO06999-AS  AMO06998-SS ADO05422 AMO07163-AS  AMO07165-SS
ADO05307 AMO07001-AS  AMO07000-SS ADO05423 AMO07163-AS AMO07166-SS
ADO05308 AMO07003-AS AMO07002-SS AD05424 AMO07163-AS  AMO07167-SS
ADO05309  AMO07005-AS  AMO07004-SS ADO05425 AMO07163-AS AMO07168-SS
ADO05310  AMO07007-AS  AMO07006-SS ADO05487 AMO07233-AS AMO07232-SS
ADO05311  AMO07009-AS  AMO07008-SS AD05488 AMO07235-AS AMO07234-SS
ADO05312  AMO07011-AS  AMO07010-SS ADO05489 AMO07237-AS  AMO07236-SS
ADO05342  AMO07061-AS  AMO06992-SS AD05490 AMO07239-AS AMO07238-SS
ADO05343  AMO07062-AS AM06994-SS ADO05491 AMO07241-AS AMO07240-SS
AD05344 AMO07063-AS  AMO06996-SS AD05492  AMO07243-AS AMO07242-SS
AD05410 AMO07148-AS AMO07147-SS AD05493  AMO07245-AS  AMO07244-SS
ADO05411 AMO07149-AS  AMO07147-SS AD05494 AMO07003-AS , AM07246-SS
| AD05412  AMO07148-AS  AMO07150-SS ADO05495 AMO07163-AS AMO07247-SS
ADO05413  AMO7148-AS AMO7151-SS ADO05572  AMO07003-AS AMO07345-SS
ADO05414 AMO07148-AS AMO07152-SS ADO05573  AMO07003-AS AMO07346-SS
AD05415 AMO07148-AS  AMO07153-SS ADO05574  AMO07347-AS  AMO07002-SS
AD05416 AMO7155-AS  AMO07154-SS ADO05575 AMO07348-AS AMO07002-SS
AD05417 AMO07157-AS  AMO07156-SS ADO05576  AMO07349-AS  AMO07002-SS
ADO05418  AMO07159-AS  AMO07158-SS ADO05577 AMO07350-AS AMO07002-SS
AD05419  AMO07161-AS  AMO07160-SS ADO05578 AMO07351-AS  AMO07002-SS
AD05420 AMO7163-AS  AMO07162-SS ADO05579  AMO07352-AS  AMO07002-SS
AD05421  AMO7164-AS AMO07162-SS ADO05580 AMO07347-AS AMO07353-SS




52446

78/351

Dinh danh Dinh danh Dinh danh Dinh danh Dinh danh Dinh danh

phitc kép  soi d6i nghia  soi ¢6 nghia phitc kép  soi d6i nghia soi c6 nghia
ADO05581 AMO07348-AS AMO07353-SS ADO05753  AMO07589-AS AMO07234-SS
ADO05582 AMO07350-AS AMO07353-SS ADO05756  AMO07593-AS AMO07234-SS
ADO05583 AMO7351-AS  AMO07353-SS ADO05774  AMO07235-AS  AMO07607-SS
ADO05584 AMO07347-AS AMO07354-SS ADO5775  AMO07235-AS  AMO07608-SS
ADO05585 AMO07356-AS AMO07355-SS ADO05776  AMO07235-AS  AMO07609-SS
AD05586 AMO07357-AS AMO07160-SS ADO05777 AMO07235-AS  AMO07610-SS
ADO05587 AMO07357-AS  AMO07358-SS ADO05790  AMO07623-AS  AMO07234-SS
ADO05588 AMO07159-AS  AMO07359-SS ADO05791  AMO07624-AS AMO07234-SS
AD05652  AMO07454-AS AMO07453-SS ADO05792  AMO07235-AS  AMO07625-SS
AD05653 AMO07235-AS  AMO07455-SS ADO05793  AMO07235-AS AMO07626-SS
AD05654 AMO07456-AS AMO07234-SS AD05794 AMO07235-AS  AMO07627-SS
ADO05655 AMO07457-AS  AMO07234-SS ADO05795  AMO07235-AS  AMO07628-SS
ADO05656 AMO07458-AS AMO07234-SS ADO05796  AMO07235-AS = AMO07629-SS
ADO05657 AMO07235-AS  AMO07459-SS ADO05797  AMO07235-AS  AMO07630-SS
ADO05658 AMO07461-AS AMO07460-SS ADO05798 AMO07235-AS  AMO07631-SS
ADO05659 AMO07463-AS AMO07462-SS ADO05799  AMO07235-AS  AMO07632-SS
ADO05660 AMO07465-AS AMO07464-SS AD05800 AMO07235-AS AMO07633-SS
ADO05661 AMO07467-AS AMO07466-SS ADO05801 AMO07634-AS AMO07158-SS
ADO05662 AMO07469-AS AMO07468-SS AD05802 AMO7634-AS AMO07635-SS
AD05693 AMO07159-AS  AMO07502-SS ADO05803 AMO07634-AS AMO07636-SS
AD05694 AMO07159-AS  AMO7503-SS ADO05804 AMO07634-AS  AMO07637-SS
AD05695 AMO07159-AS  AMO07504-SS ADO05805 AMO7634-AS  AMO07638-SS
AD05696  AMO07505-AS  AMO7158-SS ADO05806 AMO07634-AS AMO07639-SS
AD05697 AMO07506-AS AMO7158-SS ADO05807 AMO07634-AS AMO07640-SS
AD05698 AMO07507-AS  AMO7158-SS ADO05808 AMO07634-AS AMO07641-SS
ADO05699 AMO07508-AS  AMO7158-SS ADO05809 AMO7159-AS  AMO07642-SS
ADO05743  AMO07235-AS  AMO07579-5S ADO05826 ~AMO07660-AS AMO07659-SS
ADO05744 AMO07235-AS  AMO75%0-5S ADO05827 AMO07662-AS AMO07661-SS
ADO05745  AMO7581-AS  AM07224-S8 ADO05828 AMO07664-AS AMO07663-SS
ADO05746 AMO7581-AS  AM"75:2-SS ADO05840 AMO07681-AS AMO07680-SS
ADO05747 AMO7583-AS AN '7582-SS ADO05841 AMO07683-AS AMO07682-SS
ADO05748 AMO7581-AS  AM"7584-SS ADO05842 AMO07685-AS AMO07684-SS
ADO05749  AMO7581-AS  AMO7585-SS ADO05843 AMO07687-AS AMO07686-SS
ADO05750  AMO7581-AS  AMO7586-SS AD05991  AMO07683-AS AMO07910-SS
ADO05751  AMO7581-AS  AMu7::0-SS AD05992  AMO07911-AS  AMO07682-SS
AD05752  AMO7588-AS AN~ ' 7-S§ ADO05993° AMO07683-AS AMO07912-SS
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Theo mdt sb phuong 4n, tic nhan ARN can thiép cia ANGPTL3 duoc didu ché hodc duoc
cung cip & dang mubdi, mubi hdn hop, hodc axit tu do. Cac tac nhan ARN can thiép dugc
boc 19 trong ban md ta nay, sau khi phan phdi dén t& bao biéu hién gen ANGPTLS3, trc ché
hodc l1am giam thép muirc do bidu hién ctia mdt hodc nhiéu gen ANGPTLS3 in vivo va/hoac

in vitro.

Nhom huéng dich, nhém lién két va chdt dan phdn phdi

Theo mét s6 phuong 4n, tic nhan ARN can thiép cia ANGPTL3 duoc tiép hop véi mot
hodc nhidu nhém khéng 1a nucleotit bao gdm, nhung khong chi gi6i han &, nhém hudng
dich, nhém lién két, polyme phén phdi, hodc cht din phan phdi. Nhém khong 14 nucleotit

c6 thé 1am ting mutic o hudng dich, phan phéi hodc gin tic nhan ARN can thiép. Cac vi du
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nucleotit c6 thé duoc lién két cdng hoéa tri voi dau tan cung 3’ va’hodc 5' ciia soi c6 nghia
via/hodc soi d6i nghia. Theo mot sb phuong 4n, tdc nhan ARN can thi€p cia ANGPTL3
chira nhém khong 12 nucleotit ma duogc lién két véi ddu tan ciing 3’ va/hodc 5' cua soi cb
nghia. Theo mét sb phwong 4n, nhém khong 1a nucleotit duoc lién két véi dé“m tan cung 5'
cla tdc nhan ARN can thiép cia ANGPTL3 soi c6 nghia. Nhom khong 14 nucleotit c6 thé
duogc lién két truc tiép hodc gian tiép v6i tdc nhan ARN can thi€p thong qua chét lién
két/nhom lién két. Theo mot sb phuong 4n, nhém khong 1a nucleotit duge lién két véi tac
nhén ARN can thiép thong qua lién két hodc nhém lién két khong 6n dinh, d& phéan cét hodc

thuan nghich.

Theo mot s& phuong 4n, nhém khéng 12 nucleotit lam gia tang cac tinh chit dugc dong hoc
hodc c4c tinh chit phan phdi sinh hoc ctia tdc nhan ARN can thiép hosc thé tiép hop ma nd
dwoc gin vao ting muc do phan phdi dic hidu véi té bao hodc md va miic d6 hép thu tac
nhan ARN can thiép hoic thé tiép hop dic hiéu v6i té bao. Theo mot sb phuong 4n, nhém

khong 1a nucleotit 1am gia tding mtrc d6 nhép bao cua tac nhdn ARN can thiép.

Céc nhém hudng dich hodc cac gbe hudng dich gia tang cac tinh chit duge dong hoc hodc
cac tinh chat phan phdi sinh hoc ctia thé tiép hop hodc tac nhan ARN can thiép ma ching
dugce gin vao dé 1am tang mirc do phan phéi thé tiép hop hodc tic nhan ARN can thiép dic
hiéu véi té bao (trong mot vai truomg hop, ké ca dic hiduvéi co quan) va hép thu dac hiéu

voi te bao (hodc ddc hiéu véi co quan). Nhom hudng dich cé thé ¢é hda tri mot, hoa tri hai,
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héa tri ba, hoa tri bbn, hogic c6 héa tri cao hon dbi vé6i dich ma né duge huéng dén. Cac
nhém huéng dich tiéu biéu bao gdm, nhung khong chi gi6i han &, cac hop chit ¢6 4i luc dbi
véi cac phan tir bé mit té bao, cac phbi tir ciia thu thé & bao, cac hapten, c4c khang thé, cc
khéng thé don dong, cac doan khéng thé va céc gia khéng thé c6 4i luc déi véi cac phéan tir
bé mit t€ bao. Theo mot s6 phuong 4n, nhém huéng dich dugc lién két véi tic nhan ARN
can thiép br?tng cach st dung nhém lién két, nhw nhém lién két PEG hodc mét, hai, ho#ic ba
gbc phi bazo va/hoic gbe ribitol (riboza phi bazo), ma trong mot sb trudong hop 6 thé c6
tac dung 1am nhém lién két. Theo mot sb phuong 4n, nhém huéng dich chira cum dan xuét

cua galactoza.
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hiép cia ANGPTL3 dugce bdc 10 trong ban mé ta ndy c6 thé duoc

ton inh phén tmg, nhwr nhém amin (trong ban mé ta ndy con dugc
goi la amin), & dau tén cling 5’ va/hodc dau tan cting 3'. Nhém c6 hoat tinh phén tmg c6 thé
duoc st dung dé tiep d6 gan goc hudng dich bang cach 4p dung céc phuong phéap dién hinh

trong linh vuc k§ thuét nay.

Theo mét sb phwong 4n, nhém huéng dich chira phdi tir thy thé asialoglycoprotein. Thuét
ngit phéi tir thy thé asialoglycoprotein duoc ding trong ban mé ta nay 13 phéi tir ma chira
hop chét ¢ ai luc véi thu thé asialoglycoprotein. Nhu dugc néu trong ban mé ta nay, thu
thé asialoglycoprotein dugc biéu hién & murc d6 cao & cac té bao gan. Theo mét sb phuong
an, phéi tir thu thé asialoglycoprotein bao g@)m hogc chira mot hodic nhidu chét din xuit cia
galactoza. Thuét ngit chit din xuét cia galactoza duoc ding trong bén mo ta nay bao gdm
c& galactoza va cac chit din xudt cua galactoza ¢6 ai luc véi thy thé asialoglycoprotein ma
bang hodc manh hon 4i luc ctia galactoza. Céc chat din xuét ctia galactoza bao gom, nhung
khong chi gi6i han o: galactoza, galactosamin, N-formylgalactosamin, N-axetyl-galactos-
amin, N-propionyl-galactosamin, N-n-butanoyl-galactosamin va N-iso-butanoylgalactos-
amin (vi dy, xem tai liéu: S.T. Iobst and K. Drickamer, J.B. C., 1996, 271, 6686). Cac chét
dAn xudt ciia galactoza vi cic cum chét dn xuét clia galactoza, ma 12 hitu ich déi véi huéng
dich in vivo cac oligonucleotit va céc phén tir khac dén gan 12 d3 biét trong linh vyuc k§ thuit
nay (vi du, xem: Baenziger and Fiete, 1980, Cell, 22, 611-620; Connolly et al., 1982, J. Biol.
Chem., 257, 939-945).
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Céc chét dan xuét cua galactoza d3 dugc ding dé huéng dich in vivo cac phan tir dén céc té
bao & gan thong qua lién két ctia chung véi thy thé asialoglycoprotein dugc bidu hién trén
bé mit cia céc té bao & gan. Lién két cua cac phdi tir thu thé asialoglycoprotein vé&i (cac)
thu thé asialoglycoprotein tao diéu kién thuén loi cho viéc huéng dich dic hiéu té bao dén
cic té bao & gan va viée nhdp bao céc phén tir vao té bao & gan. Céc phdi tir thu thé
asialoglycoprotein c6 thé 13 monome (vi du, c6 mét chit din xuit cta galactoza) hoic
multime (vi du, ¢6 nhiéu chit dAn xuit cta galactoza). Chat din xuét cua galactoza hodc
cum din xuét cua galactoza c6 thé duoc gén vao dau tan cung 3" hodc 5’ cua sgi ¢6 nghia
hodc dbi nghia cta tdc nhan ARN can thiép bang cach ap dung cac phuong phép d3 biét
trong linh vuc k§ thuat ndy. Viéc diéu ché cac nhém huéng dich, nhu cum dan xuét cua
galactozas, boc 10, vi dy, trong cong b don sang ché qubc té s6 WO 2018/044350 ciia

“ s
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Arrowhead Pharmaceuticals, Inc., ni dung cua c hai tai liéu nay duoc dua hoan toan vao

day bang cach vién dan.

Thuft ngit cum din xuét clia galactoza duoc ding trong ban mo ta nay chira phén tir ¢6 hai
dén bdn chét dan xuét tan cling ctia galactoza. Chat dAn xuit tan cing cia galactoza duoc
gén vao phan tir thong qua cacbon C-1 cta né. Theo mét sb phuong an, cum din xuét coa
galactoza 14 cdu triic tam phan dAn xut ctia galactoza (con dugc goi 14 chit dn xuét ba rau
cla galactoza hodc chit din xuét héa tri ba ctia galactoza). Theo mét s phwong 4n, cum
dén xuét ctia galactoza chira N-axetyl-galactosamin. Theo mét s& phuong 4n, cum din xuit
cua galactoza chira ba N-axetyl-galactosamin. Theo mét s6 phuong 4n, cum dén xuit cia
galactoza 13 cAu triic tir phan dAn xuit clia galactoza (con dugc goi 13 chit din xuit bén rau
cta galactoza hogc chit din xuét héa tri bén ciia galactoza). Theo mot s6 phwong 4n, cum

dAn xuét ciia galactoza chira bdn N-axetyl-galactosamin.

Thut ngft ciu tric tam phan din xuét cia galactoza duge dung trong ban mo ta nay chira
ba chét din xuét cua galactoza, m&i chét duge lién két v6i diém nhanh trung tam. Thut ngit
cAu triic tir phan din xuét cia galactoza dugc dung trong ban mé ta nay chira bdn chat din
xuét clia galactoza, mdi chét duoc lién két v6i diém nhénh trung tam. Céc chét din xuit cia
galactoza c6 thé duoc gén vao didm nhanh trung tdm thong qua cacbon C-1 cla sacarit.
Theo mdt s phuong 4n, céc chit din xuét cia galactoza dugc lién két v6i diém nhénh thong

qua cac nhom lién ket hodc céc phan dém. Theo mdt so phuong dn, nhém lign két hozic phin
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dém la phé.n dém wa nuéc linh hoat, nhw nhém PEG (vi du, xem patent M¥ s6 5,885,968;
Biessen et al. J. Med. Chem. 1995 Vol. 39 p. 1538-1546). Theo mot sb phuong 4n, phan
dém PEG 12 phin dém PEGs3. Piém nh4nh 6 thé 12 phén tir nhé bét kj ma cho phép gin ba
chét din xuft cia galactoza va con cho phép gin diém nhanh vao tac nhan ARN can thiép.
Vi du v& nhém diém nhanh 1a di-lysin hodc di-glutamat. Viéc gin didm nhanh vao tic nhan
ARN can thiép c6 thé xay ra thong qua nhém lién két hodc phin dém. Theo mdt sb phwong
4n, nhém lién két hoac phan dém chira phén dém ua nuéce linh hoat, nhu, nhung khong chi
gi6i han &, phdn dém PEG. Theo mot sb phuong 4n, nhém lién két chira nhém lién két cung,
nhu nhém vong. Theo mot sb phuong 4n, chét din xuét cia galactoza chita hodc bao gdém
N-axetyl-galactosamin. Theo mét sb phuong an, cym dan xuét cta galactoza bao gdm cAu
tric t phan din xudt cia galactoza, ma co thé, vi du, 1a cdu tric t& phan N-axetyl-

galactosamin,

Céc phuong 4n trong ban mé ta nay bao gdm céc dwoc phim dé phan phdi tdc nhin ARN
can thiép cia ANGPTL3 dén té bao & gan in vivo. Céc duge phim nay c6 thé bao gdm, vi
dy, tdc nhan ARN can thiép cia ANGPTL3 d3 tiép hop véi cum dan xuét cia galactoza.
Theo mét s& phuong 4n, cum din xut ctia galactoza bao gdm c4u triic tam phan din xuit
clia galactoza, ma c6 thé, vi dy, 14 cdu tric tam phén N-axetyl-galactosamin, hodc cu tric

tt phan din xuét cia galactoza, ma c6 thé, vi du, 12 cu truc ti phan N-axetyl-galactosamin.

Céc nhém hudng dich bao gdm, nhung khong chi gi6i han 6, (PAZ), (NAG13), (NAG13)s,
(NAG18), (NAG18)s, (NAG24), (NAG24)s, (NAG25), (NAG25)s, NAG26), NAG26)s,
(NAG27), (NAG27)s, (NAG28), (NAG28)s, (NAG29), NAG29)s, (NAG30), (NAG30)s,
(NAG31), (NAG31)s, (NAG32), (NAG32)s, (NAG33), (NAG33)s, NAG34), NAG34)s,
(NAG35), (NAG35)s, (NAG36), (NAG36)s, (NAG37), (NAG37)s, (NAG38), NAG38)s,
(NAG39) va (NAG39)s nhu duoc x4c dinh trong Béng 6. C4c nhém huéng dich khac, ké ca

cac phéi tir huéng dich cum galactoza, 13 d4 biét trong linh vuc k¥ thuit nay.

Theo mdt s6 phuong 4n, nhém lién két duogc tiép hop vé6i tdc nhan ARN can thi€p. Nhém
lién két tao diéu kién thuan loi cho lién két cong hoa tri cia tac nhan vao nhom huéng dich,
polyme phan phdi, hoic chit ddn phan phdi. Nhém lién két c6 thé duoc lidn két véi diu tdn
cing 3' va/hodc 5' cuia soi c6 nghia hoic soi dbi nghia ctia tdc nhdn ARN can thiép. Theo

mot s6 phuong 4n, nhém lién két duoc lién két véi soi c6 nghia ctia tdc nhdn ARN can thiép.
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Theo mét s6 phurong 4n, nhém lién két duoc tiép hop véi dAu tan cing 5’ hodic 3’ cla soi ¢6
nghia clia tic nhan ARN can thiép. Theo mét s§ phuong 4n, nhém lién két duogc tiép hop
v6i dau tan cung 5' ciia soi ¢ nghia cta tdc nhdn ARN can thiép. Céc vi du vé& nhém lién
két, c6 thé bao gdm, nhung khong chi gi6i han ¢: cdc nhém c6 hoat tinh phan tng nhu cac
amin bac nhét va c4c alkyn, cic nhém alkyl, cac nucleotit phi bazo, ribitol (riboza phi bazo),
va/hodc cac nhém PEG.

Cht lign két hoic nhém lién két 1a mdi lién hé gifta hai nguyén tir ma lién két mét nhom
héa hoc (nhu tic nhdn ARN can thiép) hodc doan dang dwoc quan tdm v6i nhém héa hoc
khac (nhu nhém huéng dich hodc polyme phan phéi) hodc doan dang dugc quan tdm thong
qua mét hodic nhiéu lién két cong hoéa tri. Lién két khong dn dinh chira lién két khong én
dinh. Lién két c6 thé tlty ¥ bao gdm phin dém ma lam tang khodng céch gitta hai nguyén tir
két hop. Phin dém con c6 thé bd sung tinh linh hoat va/hosic chidu dai cho lién két. Cac
phan dém bao gdm, nhung khong chi giéi han ¢, cdc nhém alkyl, cdc nhém alkenyl, cac
nhém alkynyl, cdc nhém aryl, cic nhom aralkyl, cic nhom aralkenyl va cac nhém aralkynyl;
mdi nhém c6 thé chira mot hoic nhiéu nguyén tir khac loai, di vong, axit amin, nucleotit va
sacarit. C4c nhém dém 14 d4 biét trong linh vyc k§ thuat nay va danh muc néu trén khong

nhdm giéi han pham vi cia ban md ta nay.

Theo mdt sb phuong 4n, khi hai hozic nhiéu tac nhan ARN can thi€p dugc bao gﬁ‘)m vao mot
phim, mdi tac nhan trong s6 céc tac nhan ARN can thi€p ndy c6 thé dugc lién két v6i cing
mdt nhém huéng dich hodc hai nhém hudng dich khéc nhau (e 1a cic nhém hudng dich
¢6 cdng thirc héa hoc khac nhau). Theo mét sd phuong an, cdc nhém hudéng dich duoc lién
két v6i cac tac nhan ARN can thi¢p cia ANGPTL3 ma duge boc 10 trong ban md ta ndy
khong st dung thém nhém lién két. Theo mot sd phuong an, chinh nhém huéng dich duoc
thiét ké c6 nhém lign két hodc vi tri khac dé tao diéu kién thuan loi cho viéce tiép hop d& co.
Theo mdt sé phuong 4n, khi hai hozc nhidu tic nhan ARN can thiép ciia ANGPTL3 duogc
bao gdm vao mdt, thi mdi tac nhan ARN can thiép c6 thé sit dung cling mot nhom lién két

hodc cac nhém lién ket khac nhau (tic 13 cac nhém lién ket c6 cong thirc héa hoc khac nhau).

Trinh tu bt ky trong s c4c trinh tw nucleotit ctia tic nhan ARN can thi¢p cia ANGPTL3
dugc liét ké trong céc bang 2, 3, hoc 4, cho dit dugc cai bién hodc khong dugc cai bién, c6

thé chira (cac) nhém huéng dich hodc (cdc) nhém lién két (chira 3’ va/hodc 5. trinh tu bat
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ky trong s cac trinh tw cta tic nhin ARN can thiép cia ANGPTL3 duoc liét ké trong Bang
3 hodc 4, hodc duoc boc 16 theo cach khac trong ban m6 ta ndy, ma chira nhém huéng dich
hozic nhom lién két 3’ hodc 5', theo cach khéc ¢ thé khong chira nhém hudng dich hodc
nhém lién két 3' hogc 5', hodc c6 thé chira nhém huéng dich hogc nhém lién két 3’ hoiic 5’
khéc bao gbm, nhung khdng chi giéi han &, cic nhém dugc thé hién trong Bang 6. Phitc kép
bét ky trong sb cac phitc kép ctia tac nhan ARN can thiép cia ANGPTL3 liét ké trong Bang
5, cho dit dugc cai bién hogc khong dugc ci bién, ¢6 thé con bao gdm nhém huéng dich
hoic nhém lién két, bao gém, nhung khéng chi giéi han &, cac nhém duoc thé hién trong
Bang 6 va nhoém huéng dich hoic nhém lién két c6 thé dugc gin vao ddu tan cung 3' hodc
5' clia soi ¢6 nghia hodc sgi dbi nghia cua phtrc kép cta tdc nhdn ARN can thiép cua
ANGPTL3.

Céc vi du vé nhém huéng dich va nhém lién két duoc thé hién trong Bang 6. Bang 4 boc 10
mdt vai phuong 4n ctia soi c6 nghia cua tdc nhdn ARN can thiép ctia ANGPTL3 ¢ nhém

huéng dich hoic nhém lién két dugce lién két véi diu tdn cung 5’ hoac 3'.

84/351
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Bang 6. Cac cau truc thé hién cic nucleotit khac nhau d& dugc cai bién, cac nhém hudng

dich va cidc nhom lién két
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Khi dugc dit ¢ vi tri bén trong oligonucleotit:

lién ket vé phia dau tédn cing 5' ctia
oligonucleotit

lién ket vé phia dau tan cung 3' cua
oligonucleotit

(invAb)

Khi dugc ddt ¢ vi tri bén trong oligonucleotit:

lién ket vé phia dau tén cung 5' cia
oligonucleotit

S / \
0\/ {.\ ” ‘
o

lién két vé phia d4u tan cing 3' cla
oligonucleotit

(invAb)s
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Khi duoc dit & dau tin cung 3 cia oligonucleotit:

lién két v& phia du tan cling 5' clia

89/351
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3 mdi cAu truc trong sb cac chu tric néu trén trong Bang 6, NAG chita N-axetyl-
galactosamin hodc chét dan xuét khac cua galactoza, nhu c6 thé duwoc ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuit nay hiéu 1a duoc gin xét theo cac cAu tric néu trén va noi
dung boc 10 cta ban md ta nay. Vi du, theo mot sé phuong 4n, NAG & cac cAu tric trong
Bang 6 dugc thé hién béi cAu trac dudi day:

OHYO
HO__ NH

¥

OH
(N-axetyl-galactosamin).
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Mbi (NAGx) c6 thé duoc gén vao tic nhan ARN can thiép cia ANGPTL3 thong qua nhém
phosphat (nhu & (NAG25), (NAG3 0) va (NAG31)), hodc nhém phosphorothioat, (nhu 12
(NAG25)s, NAG29)s, NAG30)s, NAG31)s, hodc NAG37)s), hodc nhoém lién két khéc.

i i
f-o-p—4 f-o-p—

O S
nhém phosphat nhom phosphorothioat

Céc nhom lién két khac d3 biét trong linh vuc k§ thudt ndy c6 thé dugc sir dung.

Theo mot sb phwong 4n, chit din phan phédi c6 thé duge ding @8 phan phdi tic nhan ARN
can thi€p dén t& bao hoiic mo. Chét din phan phéi 13 hop chét ma cai thién mirc 40 phan
phéi tac nhan ARN can thiép dén té bao hodic mod. Chit din phan phéi c6 thé bao gdm, hoic
chira, nhung khong chi giéi han &: polyme, nhu polyme ludng tinh, polyme hoat tinh mang,
peptit, melittin peptit, peptit kiéu melittin (MLP), lipit, polyme ho#c peptit da duoc cai bién

thun nghich, hogc polyamin hoat tinh mang da duoc cai bién thuén nghich.

Theo mot s6 phuong an, c4c tic nhan ARN can thiép c6 thé duge két hop vai cac lipit, phan
tir kich thude nano, cac polyme, céc liposom, cac mixen, cac DPC hodc céc hé phan phdi
khac sén c6 trong linh vuc k§ thuét nay. Céc tac nhdn ARN can thi€p cling c6 thé duoc tiép
hop vé mit hoa hoc véi cdc nhém hudng dich, lipit (bao gdm, nhung khong chi giéi han ¢
céc chit dAn xuét ctia cholesterol va cholesteryl), phan tir kich thude nano, polyme, liposom,
mixen, DPC (vi dy, xem: W02000/053722, W02008/0022309, W02011/104169 va
W02012/083185, W02013/032829, W02013/158141, ting tai liéu trong s6 nay duoc dua

vao déy bing cach vién din), hoic cac hé phan phdi khéc sén c6 trong linh vuce k¥ thuét nay.

Duroe phdm vi ché phdm

Céc thc nhan ARN can thiép cia ANGPTL3 ma dugc bdc 1§ trong ban mo ta nay c6 thé
duoc san xudt lam dugc phém hodc ché phém (trong ban mo ta ndy con duoc goi 1a “thudc
chita bénh”). Theo mét sb phuong 4n, cac duge pham bao gdm it nhit 1 mdt tdc nhan ARN
can thiép ctia ANGPTL3. Cac dugc phém ndy la dic biét hitu dung trong viéc rc ché su
bidu hién cia ARN théng tin dich & t& bao dich, nhém té bao, mo, hodc sinh vat. Cac dugc

phim c6 thé duoc dung dé diéu tri doi twong méac bénh, r6i loan, hodc tinh trang ma s& dwoc

102/351
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hudng loi tir hién tuwong giam néng dd ciia ARN thong tin dich, hodc rc ché su biéu hién
cua gen dich. Cac dugc phim c6 thé dugc dung dé didu tri di twong chiu nguy co phat trién
bénh, 161 loan, hosc tinh trang ma s& dugce hudng loi tir viéc giam néng d6 cia ARN thong
tin dich hosc trc ché su biéu hién cta gen dich. Theo mdt phwong 4n, phuong phéap bao gdm
viéc ding tic nhan ARN can thiép cia ANGPTL3 duoc li€n két v6i phdi tir huéng dich nhu
duoc boc 1 trong ban md ta nay, cho dbi twong cAn duoc diéu tri. Theo mot sb phwong 4n,
mot hoac nhiéu t4 dugce dugc dung (ké ca cac chét din, cac chit mang, cac chét pha loang,
vi/hogc céc polyme phan phbi) duge bd sung vao cac duge phdm ma chita tac nhan ARN
can thiép cia ANGPTL3, nho d6 tao ra duge phém hoic thude chita bénh thich hop dé phén
phdi in vivo dén dbi twong, ké ca ngudi.

Céc dugc pham ma chira tdc nhan ARD
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duoc boc 10 trong ban mo ta nay lam gidm néng do ciia ARN thong tin dich & té bao, nhém
té biao, nhém bao gém cac té bao, md, co quan, hodic dbi tugng, bao gém viéc dung cho dbi
tuong lugng hitu hiéu dé diéu tri bénh néu trong ban mo ta nay cta tac nhin ARN can thi€p
ctia ANGPTL3 ma duoc boc 1§, nhd d6 e ché sw biéu hién cia ARN thong tin cia
ANGPTL3 ¢ dbi tugng. Theo mot s& phuong 4n, d6i tuong trude d6 da duge xéc dinh hodc
chan doén 13 c6 su didu bién ting mang tinh bénh 1y gen dich & t€ bao dich hoic mé. Theo
mot sé phuong an, d6i tugng trude d6 da duge xac dinh hodc chin doan 14 c6 triglyxerit
tang (TG) va/hodc ndng @ cholesterol tang hogc vai bénh 161 loan m& mau khic. Theo mot
s6 phuong an, déi twong trude d6 da duge chin dodn 1a méc mot hoge nhiéu bénh tim mach
chuyén héa nhu ting triglyxerit trong mau, bénh béo phi, chimg tang m& mau, hoi ching
chuyén hoa bat thuong lipit va/hodc cholesterol, ching xo vita dong mach, chimg xo vita
dong mach, bénh dai thao duodng typ II, bénh tim mach, bénh dong mach vanh, bénh viém
gan nhiém m& khong do rugu, bénh gan nhiém m& khong do ruou, chimg ting cholesterol
trong mau di truyén ddng hop tir va di hop t, tang cholesterol trong mau khang statin va
céc rbi loan va cac bénh khic lién quan dén chuyén héa. Theo mot sb phuong 4n, ddi tuong
d3 méc céc triéu chimg lién quan dén mdt hodc nhidu bénh tim mach chuyén hoa ma lién
quan dén hozc giy ra béi ndéng @6 TG cao hoic ting, ndng d6 cholesterol cao hogc tang,

hoic ching gan nhiém m®.

Theo mot sb phuong 4n, cac duge phém ma duoc boc 16 bao gém tdc nhAn ARN can thiép

ctia ANGPTL3 dugc dung dé didu tri bénh hodc quan 1y céc biu hién 1am sang lién quan
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dén ndng d6 TG ting, ndng @ cholesterol tang, chimg gan nhiém md, va/l.odc sy bidu hién
qua mtrc cua ARN thong tin cia ANGPTL3 & d6i tuong. Theo mdt sé pawong 4n, lugng
hitu hiéu dé tri bénh (ké ca nhim muc dich du phong) ctia mét hodc nhiéu Juoc phém duoc
ding cho dbi twong ¢6 nhu cAu didu tri. Theo mot sb phwong 4n, viéc diin z tAc nhan bét ky
trong s6 cac tac nhan ARN can thiép cia ANGPTL3 ma duge boc 1§ ¢6 th& duoc ding 1am

giam s luong, murc d6 nghiém trong, va/hodc tan suét cla cc triéu ching [.énh ¢ doi tuong.

Céc duoc phém duoc bdc 16 ma chira tdc nhadn ARN can thi€p cia ANGPTL3 co thé duoc
ding dé diéu tri it nhat 12 mot tridu ching & d6i tuong méic bénh hodc rdi loan ma s& duogc
hudng loi tir gidm hodc tic ché su biéu hién ctia ARN thdng tin cia ANGPTL3. Theo mdt
s6 phuong 4n, d6i twong duoc dung luong hitu hiéu d& didu tri bénh coe mot hodc nhidu
duoc phém ma chira tdc nhin ARN can thiép cia ANGPTL3 b%ng cach d6 didu tri tridu
chting nay. Theo cac phuong 4n khéc, d6i twong duge dung lugng hitu hiéu dé phong bénh
clia mot hodc nhidu tac nhan ARN can thiép cia ANGPTL3, nhd d6 phonz ngira hodc viée

tc ché it nhat 1a mot triéu chiing.

Duong dung 12 1§ trinh ma tac nhin ARN can thi¢p cia ANGPTL3 dugc cho tiép xuc voi
co thé. Né6i chung, cac phwong phép dung thudc va oligonucleotit va axit nucleic & didu tri
dong vat c6 vi 1a da biét trong linh vy k§ thudt ndy va co thé dwoc phun 18n viéc ding céc
duoc phém theo sang ché. Céc tac nhan ARN can thiép cia ANGPTL3 ma duge boc 10
trong ban mo ta nay co thé dugc dung theo duong ding thich hop bét ky trong ché pham da
duge thit ké cho dudng dung thich hop cu thé. Do d6, céc dugc phim ma cugc bdc 1§ trong
ban md ta nay c6 thé dugc ding bang céch tiém, vi dy, qua dudng tinh macl., tiém bép, trong
da, dudi da, trong khép, hodc trong khoang mang bung. Theo mot sb phu mg 4n, cac dugc

pham ma dugc bdc 1§ trong ban md ta nay dugce dung bang cach tiém dud¢ da.

Céc duoc phém bao gém tac nhan ARN can thiép cia ANGPTL3 duogc bdc 19 trong ban md
ta nay ¢6 thé duoc phan phdi dén té bao, nhém t& bao, md, hodc ddi tuong bang cach ap
dung cac cong nghé phan phéi oligonucleotit da biét trong linh vuc k§ thud- nay. Néi chung,
phuong phép thich hop bét ky dugce cong nhan trong linh vuc k¥ thuét ray @& phan phbi
phén tir axit nucleic (in vitro hodc in vivo) c6 thé duoc lam thich tng dé st dung véi cic
duoc phdm theo séng ché. Vi dy, viéc phéan phdi c¢6 thé 12 phén phdi tai chd, (vi dy, tiém

truc tiép, cdy dudi da, hogic ding khu tr(t), ding qua dudng ndi hép, hodc dudi da, ding qua



52446 105/351

105

duodng tinh mach, trong khoang mang bung, hogc ngoai duong ti€u héa, bao gdm trong so
(vi duy, trong néo thét, trong nhu mé va ndi tiy mac), tiém bép, qua da, dudng khi (sol khi),
qua dudng miii, qua dudng miéng, qua dudng truc trang, hode khu trd (bao gdm dit trong
ma4 va dudi ludi). Theo céac phuong an nhét dinh, cic duoc phim duge ding béng cach tiém

hodc truyén dudi da hodc qua dudng tinh mach.

Theo mét sb phwong 4n, cac dugc phim theo sing ché bao gom mot hodc nhiéu ta duge

duoc dung. Cac dugc phém theo sang ché duge san xuit dé ding cho d6i twong.

Céc thuét ngit duoc phim hoic thudc chita bénh duge dung trong ban mo ta nay bao gdm
luong hitu hi¢u v& mat dugc 1y cia it nhét 1a mdt trong s6 céc hop chét tri lidu duogc boc 16
trong ban mod ta nay va mot hodc nhiéu t4 dugc duge dung. Céc ta duge duoc dung (céc ta
duoc) 1a cac chit ngoai thanh phin duogc chit (API, san phim tri bénh, vi dy, tdc nhdn ARN
can thiép ctia ANGPTL3) ma dugc dua mdt cach chi y vao hé phén phéi thubc. Céc ta duge
khong thé hién hosic khong nhim thé hién téc dung didu tri bénh & lidu luong dy dinh. Cac
t4 duge c6 thé cb tac dong a) hd trg trong viée xir ly hé phén phdi thudc trong qua trinh san
xuét, b) bao vé, hd trg hodc gia ting mirc do 4n dinh, d6 sinh kha dung hodc murc do chép
nhin & bénh nhéin cua AP, ¢) tro gitp trong viéc x4c dinh san phém, va/hodc d) nang cao
phin déng gop bét ky clia muc an toan chung, hiéu qua, cta viéc phan phdi API trong qua
trinh bdo quan hodc st dung. T4 dugc dugc dung ¢6 thé 1a chét tro hodc 13 khong 1a chét

tro.

Céc t4 duoce bao gdm, nhung khong chi giéi han &: cac chét gia ting muc do hép thy, cac
chét chéng bam dinh, cic chét chdng tao bot, cac chit chéng oxy héa, céc chét két dinh, cac
chét dém, céc chit mang, cac chét bao, cac chit mau, cac chét ting cudng phan phéi, cac
polyme phan phdi, cac chit téy rira, dextran, dextroza, cic chit pha lodng, cic chét gay r3,
céc chit nhil hoa, cac chét phu gia, cac chét don, céc chit tao vi, cac chét gdy trugt, cac chét
tao Am, cac chét 1am tron, dau, cac polyme, chét bao quan, nudc mudi, cac mubi, cac dung
mdi, cac loai dudng, cac chét hoat dong bé mit, cac tic nhan tao huyén phu, céc nén giai
phong tlr tir, céc chét 1am ngot, cdc tdc nhén lam dic, cac tac nhan truong luc, cac chét dan,

céc tic nhin ky nudc va cac tdc nhan tham udt.
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Céc dugc pham thich hop dé ding bing cach tiém bao gbm dung dich nuéc v tring (khi
hoa tan trong nuéce) hodic cac thé phan tan va bot vo tring d& bao ché tirc thi dung dich hodc
thé phan tan vo tring d& tiém truyén. P& ding qua dudng tinh mach, chit mang thich hop
bao gdm nuéc mudi sinh 1y, nudc kim him vi khuén, Cremophor® ELTM (BASF,
Parsippany, NJ) hodc nude mubi dém phosphat (PBS). Chét mang thich hop phai 12 6n dinh
trong céc didu kién san xuit va bao quan va phai duge bao quan chéng tac dong x4m nhiém
ctia vi sinh vat nhu vi khudn va ndm méc. Chit mang c6 thé 13 dung mdi hodc moi truong
phan tdn chira, vi dy, nudc, etanol, polyol (vi du, glyxerol, propylen glycol va polyetylen
glycol 16ng) va hdn hop thich hop ctia ching. B9 16ng thich hop c6 thé dugc duy tr, vi du,
bang cach sir dung chét bao nhu lexitin, bing cach duy tri c& hat theo yéu cAu trong trudng
hop cta thé phan tan va bing cach str dung céc chit hoat dong bé mit. Trong nhiéu trudng
hop, ¢6 thé 5t hon néu bao gdm cac chét déng truong, vi dy, cc loai dudng, cac rugu da
chitc nhu manitol, sorbitol va natri clorua trong ché phim nay. Tac dung hép thu kéo dai
cta cac ché phdm tiém truyén c6 thé dat duoc biang cach bao gdm vao ché phim nay tac

nhan ma tri hofn sy hap thy, vi dy, nhdm monostearat va gelatin.

Dung dich v6 trung dung d2 tiém c6 thé duge didu ché bing cach két hop hoat chét véi
luong cén thiét trong dung moi thich hop véi mot hodc t6 hop cac thanh phan néu trén, néu
cén, tiép theo 14 loc tiét tring. N6i chung, cac thé phan tan duoc diéu ché bang cach két hop
hoat chit vao chat din v6 tring, ma chira mdi trudng phan tan kiém tinh va cc thanh phan
cn thiét khac cac thanh phan néu trén. Trong truong hop clia bot vo tring dé bao ché dung
dich vé trung d tiém truyén, cic phuong phap diéu ché bao gdm viéc sdy khd trong chéan
khong va sdy khd & nhiét do thip ma tao ra hoat chét & dang bdt cong véi thanh phan b

sung mong mudn bat ky tir dung dich d& dugc loc vo trung trude clia ching.

Céc ché phim thich hop dé dung trong ddng mach c6 thé & dang ché phim nuéc vo tring
chira thude ma c6 thé & dang vi tinh thé, vi dy, & dang huyén pht vi tinh thé trong nude. Céc
ché phim thé hat m& hodc céc hé polyme d& bi vi sinh vét phan hiy cling c6 thé duoc sir

dung d8 trinh bay thudc nhim dé dung trong dong mach va ding cho mit.

Céc hoat chat cé thé duge diéu ché vai cdc chit mang ma s& bao vé hop chat nay chong lai
su thai loai nhanh ra khéi co thé, nhu ché phadm gidi phong c6 kiém soat, ké ca cic hé cay

duéi da va céc hé phan phdi d& duoc bao vi nang. Cac polyme dé bi vi sinh vét phén huy,
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tuong thich v& mit sinh hoc c6 thé duge str dung, nhur etylen vinyl axetat, cic polyanhydrit,
axit polyglycolic, colagen, cdc polyorthoeste va axit polylactic. Céc phuong phap d8 san
xuét cac ché phidm nay 13 6 rang dbi v6i ngudi co hiéu biét trung binh trong linh vuc k§
thuét ndy. Cac loai huyén phi thé hat m& cfing c6 thé dugc ding lam chét mang duoc dung.
Ching c6 thé dugc didu ché theo cac phuong phap ma ngudi c6 hiéu bié trung binh trong

linh vyuc k§ thuat nay da biét, vi du, nhu da dugc bdc 16 trong patent M§ sb 4,522,811,

Céc tac nhan ARN can thi¢p cuia ANGPTL3 co thd dwoc bao ché thanh ché phim & dang
don vi lidu luong dé d& dung va ddng nhét v& lidu lvong. Thuat ngit dang don vi liéu lugng
duoc dung dé chi cac don vi riéng 1& vé mit vat 1y thich hop 1am liéu lugng don nhét cho
d6i tuong cin duoc diéu tri; mdi don vi chira luong dinh trude hoat chét di duoc tinh d tao

1 P e T 1

e 120 Ao didu e hanh mone muen két hon véi 1
ra tic dung diéu tri bénh mong mudn két hop véi chat mang duoce tin
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cac dang don vi liéu lugng trong ban md ta ndy bi chi phoi boi va phu thudc mot cach truc
tiép vao cac dic tinh ddc nhét ctia hoat chét va hiéu qua diéu tri bénh can dat duge va cac

gi6i han von c¢é trong linh vue bao ché hoat chat nay dung dé di€u tri cdc cd the.

Dugc phim c6 thé chira c4c thanh phan bd sung khéc ma thudng dugce tim thdy & céc duoc
phim. Céc thanh phan b sung nay bao gdm, nhung khong chi giéi han &: cac chit chéng
ngtra, cac chat 1am se da, cac chét gdy té tai chd, céc thubc giam dau, céc chit khang
histamin, hodc céc tc nhan chéng viém (vi dy, axetaminophen, NSAID, diphenhydramin,
v.v.). Con thiy rang té bao, mo, hoic céc co quan d duge phén 14p ma biéu hién hoic bao
gdm céc tac nhan ARN can thi€p x4c dinh theo sang ché ¢6 thé duoc ding 1am “dugc pham”.
Céc thuat nglt “lugng hitu hi¢u vé mat duogc 1y”, “luong hitu hiéu d& diéu tri bénh”, hoic
don gian 1a “lugng hitu hiéu” dugc dung trong ban md ta nay dé chi luong tic nhan ARN

can thi¢p dé tao ra tac dung duoc ly, tri liéu, hodc phong ngira.

Theo mdt sb phuong an, cac phwong phép ma dugc bdc 19 trong ban md ta nay con bao gdm
bude ding chit didu tri hodc cach diéu tri thir hai ngoai viéc ding tdc nhan ARN can thiép
ma dugc bdc 10 trong ban md ta nay. Theo mot sb phuong an, chét diu tri th hai 14 tac
nhan ARN can thiép khac cia ANGPTL3 (vi du, tdc nhan ARN can thiép cia ANGPTL3
ma hudéng dich dén trinh tw khéc & dich ANGPTL3). Theo cac phuong an khéc, chét tri bénh
thi hai ¢6 thé 1a thudc phan tir nho, khang thé, doan khang thé, hozc aptame.
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N6i chung, lvong hitu hiu ciia hoat chit s& nim trong khoang tir 0,1 d&n 100mg/kg thé
trong/ngdy, vi du, nim trong khoang tir 1,0 dén 50mg/kg thé trong/ngdy. Theo mot sb
phuong 4n, lwong hitu hidu ctia hoat cht s& nim trong khoang tir 0,25 dén Smg/kg thé trong
mdi liéu. Theo mdt sb phuong an, Iwgng hitu hi¢u cta hoat chét s& ndm trong khoang tir 0,5
dén 4mg/kg thé trong mdi lidu. Lugng duoc ding c6 thé s& con phu thudc vao céc bién sb
nhu tinh trang sttc khoe chung ctia bénh nhén, hi€u qua sinh hoc tuwong dbi ctia hop chat
dugc phan phéi, ché phém cta thude, su c6 mit va loai ta duogc trong ché phém va dudng
dung. Ngoai ra, cAn phai hidu ring lidu lugng ban dau dugc dung c6 thé duoc ting cao hon
mirc ddng d6 trén dé nhanh chong dat duoc ndng dd mong mudn trong méu hozic & md, hoic

liéu lugng ban dau cé the thap hon mire t0i wu.
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sang ché bao gém tac nhan ARN can thi€p cia ANGPTL3 ¢6 thé duoc két hop v6i ta duge
hodc v6i tc nhan didu tri hodc cach didu tri thi hai bao gdm, nhung khong chi gi6i han o:
tac nhan ARN can thiép tht hai hodic tdc nhdn ARN can thiép khac, thubc phén tir nho,
khéng thé, doan khang thé, peptit va/hoic aptame.

Céc tadc nhAn ARN can thiép cia ANGPTL3 ma duogc bdc 19, khi duge bo sung vao céc ta
duoc hodc cac chat phu trg duge dung, c¢b thé duge bao goi vao kit, vat chira, géi, hodc dung
cu phén tan. Cac dugce phim theo sing ché c6 thé duge déng gbi trong bom tiém chira sin

thuoc hodc lo.

Phuong phdp diéu tri va tec ché sw biéu hién

C4c tac nhan ARN can thiép ctia ANGPTL3 ma dugc bdc 19 trong ban md ta nay co thé
duge ding dé didu tri dbi tuong (vi dy, ngudi hodc cic dong vat khac ¢6 vi) c6 bénh hodc
101 loan ma s& dugce hudng loi tir viée dung tdc nhan ARN can thi€p. Theo mdt sb phuong
an, cac tdc nhan ARN can thiép ma dugc bdc 10 trong ban mo ta nay cé thé duoc dung aé
didu tri dbi twong (vi du, ngudi) ma s& duge hudng loi tir lam gidm va/hodc tre ché sy biéu
hién cia ARN thong tin cia ANGPTL3 vi/hodc ndng d6 protein ANGPTL3, vi du, a6i
twong ma di duge chin doan méc ching ting triglyxerit trong méu, bénh béo phi, ching
tang m& mau, hoi chimg chuyén héa bat thuong lipit vi/hodc cholesterol, chimg xo vita
dong mach, bénh dai thdo duong typ II, bénh tim mach, bénh dong mach vanh, bénh viém

gan nhiém m& khong do rugu, bénh gan nhiém m& khong do rugu, ching ting cholesterol
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trong mau di truyén ddng hop tir va di hop tt, ting cholesterol trong méu khang statin va

céc rbi loan va cc bénh khac lién quan dén chuyén hoa.

Theo mot s6 phuong an, d6i twong dugc dung lwong hitu hiéu dé diéu tri bénh ctia mdt hozic
nhidu tic nhén bt ky trong sé cdc tdc nhan ARN can thiép cia ANGPTL3. Viéc diéu tri dbi
tuong co thé bao gém didu tri nham muc dich chita bénh va/hodc didu tri nham muc dich
phong bénh. Pbi tugng duge dung luwong hitu hiéu dé diéu tri bénh ctia mot hodc nhidu tac
nhén bt k¥ trong s céc tic nhan ARN can thiép cia ANGPTL3 dugc boc 19 trong ban md
ta nay. Péi tuong co thé 14 ngudi, bénh nhén, hodc bénh nhin 1 nguoi. i tugng c6 thé 1a
ngudi 16m, thanh nién, tré nhé, hodc tré so sinh. Duge pham theo séng ché c6 thé duoc ding

cho nguoi hodc dong vat.

Céc tac nhan ARN can thiép ciia ANGPTL3 dugc bdc 1§ trong ban md ta nay co thé duoc
dung dé diéu tri it nhét 12 mét triéu ching & d6i tuwong méc bénh hoic 1di loan lién quan dén
ANGPTL3, hodc méc bénh hozc 1di loan ma gian tiép it nhét 1 mot phﬁn do su biéu hién
gen ANGPTL3 gy ra. Theo mot s& phuong 4n, céc tac nhan ARN can thiép cia ANGPTL3
duoc dung dé didu tri hodc quan ly biéu hién 14m sang cta dbi tuwong mic bénh hoc rdi loan
lién quan dén ANGPTL3. Déi tugng dugc ding lugng hitu hiéu dé diéu tri bénh ctia mot
hogic nhiéu tac nhan ARN can thiép cia ANGPTL3 hodc cac ché phim chira tdc nhan ARN
can thiép ctia ANGPTL3 theo séng ché. Theo mot sb phuong 4n, cdc phuong phap ma duoc
boc 10 trong ban md ta nay bao gém viéc dung ché phém chira tac nhan ARN can thi¢p cua
ANGPTL3 duoc bde 16 trong ban mé ta nay cho dbi tugng cn duoc diéu tri. Theo mot 36
phuong an, d6i twong dugc dung lugng hitu hiéu dé phong bénh ciia mdt hodc nhidu tac
nhan bt ky trong sb cac tac nhan ARN can thiép cia ANGPTL3 duoc boc 19, nho do didu

tri bénh ddi tuong bang cach phong ngira hodc e ché it nhat 1a mot trigu chung.

Theo céc phuong 4n nhat dinh, sing ché bac 15 céc phuong phép dé diéu tri cac bénh, cac
1di loan, cac tinh trang, hodc trang thai bénh 1y ma gian tiép it nhit 12 mot phﬁn do su biéu
hién gen ANGPTL3 géy ra, & bénh nhén c6 nhu cAu diéu tri, trong d6 cac phuong phép bao
gdm viéc cho bénh nhan dung tdc nhin bét ky trong s6 cac tc nhan ARN can thiép cua

ANGPTL3 dugc boc 10 trong ban md ta nay.
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Theo mét sb phwong 4n, mirc d6 biéu hién gen va/hodc ndng dd ARN thong tin ctia gen
ANGPTL3 & dbi twong ma tac nhan ARN can thi€p cia ANGPTL3 ma duoc bdc 16 duge
dung dugc lam giam it nhét & khoang 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 95%, 96%, 97%, 98%, 99%, hoiic hon 99% so véi dbi twong trude khi
duogc dung tac nhan ARN can thiép ctia ANGPTL3 hoic so v6i ddi tuong khong nhan tac
nhan ARN can thiép ctia ANGPTL3. Mitc d6 biéu hién gen va/hodc né)ng dd ARN thong tin

& doi tuong c6 the dugce gidm & t€ bao, nhém t€ bao, va/hodc md ciia doi tuong.

Theo mét sb phuong 4n, ndng d6 protein cia ANGPTL3 & d6i twong ma tdc nhan ARN can
thi¢p cuia ANGPTL3 da boc 16 dugce dung duge lam giam it nhét 1a khoang 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hoic

hodc so vé1 doi twgng khong nhan tdc nhan ARN can thiép cia ANGPTL3. Nong d6 protein
O doi tugng co6 thé duge giam ¢ té bao, nhom t€ bao, md, mau, va/hodc chat luu khac cua

ddi twong.

Theo mdt s6 phuong an, ndng do triglyxerit (TG) & dbi twong ma tic nhan ARN can thiép
ctia ANGPTL3 dé bdce 16 dugce dung dugc lam giam it nhét1a khoang 10%, 20%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
hogic hon 99% so véi dbi tugng trude khi duge dung tdc nhan ARN can thi€p cia ANGPTL3
hodc so v&i ddi twong khong nhén tac nhan ARN can thiép cia ANGPTL3. Nong d6 TG &
dbi tuong co thé duoc giam & té bao, nhom té bao, md, mau, va/hodc chét luu khéc cua dbi

tuong.

Theo mét s6 phuong 4n, tng ndng do cholesterol & ddi twong ma tac nhan ARN can thiép
ciia ANGPTL3 da bdc 16 duogc dung dugce lam giam it nhét 12 khoang 10%, 20%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%,
hoiic hon 99% so v6i ddi tuong truée khi duge ding tac nhan ARN can thiép cia ANGPTL3
hodc so véi dbi twong khong nhén tic nhan ARN can thiép cia ANGPTL3. Theo mdt sb
phuong 4n, ndng d6 cholesterol lipoprotein ty trong thip (LDL) & dbi twong ma tac nhan
ARN can thiép cia ANGPTL3 da boc 19 dugc dung duoc lam giam it nhét 1a khoang 10%,
20%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99%, hodic manh hon 99% so v&i ddi tuong trudce khi duge dung tac nhan ARN
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can thiép cia ANGPTL3 hodc so v6i d6i trong khong nhan tac nhin ARN can thiép clia
ANGPTL3. Téng ndng do cholesterol va/hogc ndng d6 cholesterol LDL & d6i tuong co thé

duoc giam & té bao, nhom té bao, md, mau, va/hodc chat luu khac ciia d6i tuong.

Mirc giam ndng d§ ciia ARN théng tin cia ANGPTL3, ndng do protein ANGPTL3, ndng
d6 TG, ndng dd cholesterol va ndng do cholesterol LDL c6 thé duoc danh gia theo phuong
phép bét ki trong sd cac phwong phap da biét trong linh vuc k§ thuét nay. Nhu duge dung
trong ban md ta nay, mirc gidm hodc sut ndng d6 ciia ARN thong tin cia ANGPTL3 va/hodc
ndng do protein dugc goi chung trong ban md ta ndy 14 gidm hodc sut ANGPTL3 hodc trc
ché hoic giam mtc do biéu hién ctia ANGPTL3. Céc vi du néu trong ban mo ta nay minh

hoa cac phuong phap da biét dé dénh gia mirc do tc ché biéu hién gen ANGPTL3.

Té bao, mé, co quan va sinh vt khong phdi la nguoi

Té bao, md, co quan va sinh vat khong phai 12 nguoi ma bao gdm it nhit 1a mét trong sb cac
tac nhan ARN can thiép cia ANGPTL3 dugc boc 10 trong ban mé ta ndy duge dy tinh dén
theo sang ché nay. Té& bao, md, co quan, hodc sinh vat khong phai 1a ngudi duoc tao ra béng
céch phan phdi tac nhan ARN can thiép dén t& bao, mo, co quan hogc sinh vat khong phai

la nguoi.

Céc phwong 4n va ddi tugng duge bdc 16 s& duge minh hoa bang céc vi du dudi ddy ma

khong gi6i han pham vi ctia sang che.
Vi du thye hién sang che

Vi du 1. Téng hop tdc nhdn ARN can thiép cia ANGPTL3
Céc phirc kép tac nhdn ARN can thiép cia ANGPTL3 duge thé hién trong Bang 5, néu trén,
tbng hop theo céc quy trinh chung dudi day:

A. Téng hop. Soi c6 nghia va sgi d6i nghia ctia cac tac nhan ARN can thiép duoc téng
hop theo cdng nghé phosphoramidit trén pha rén duge ding trong téng hop oligonucleotit.
Tuy theo quy md, MerMade96E® (do Bioautomation cung cp), MerMadel2® (do
Bioautomation cung cip), hozc OP Pilot 100 (GE Healthcare) dugc sir dung. Céc quy trinh

duoe thyc hién trén nén rén 1am bing thiy tinh c¢6 d6 x8p duoc kiém sodt (CPG, 500A hodc
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600A, nhan duoc tir Prime Synthesis, Aston, PA, USA). Toan b ARN va cac phosphor-
amidit cia ARN da duoc cai bién & vi trf 2' déu duoc mua tir Thermo Fisher Scientific
(Milwaukee, WI, USA) hogc Hongene Biotech (Shanghai, PRC). Céc 2'-O-metyl phospho-
ramidit bao gdm: (5'-O-dimetoxytrityl-N°-(benzoyl)-2'-O-metyl-adenosin-3'-O-(2-xyanoetyl-
N,N-diisopropylamino)phosphoramidit, 5'-O-dimetoxy-trityl-N*-(axetyl)-2'-O-metyl-xytid-
in-3'-0O-(2-xyanoetyl-N,N-diisopropyl-amino)phosphoramidit, ~ (5'-O-dimetoxytrityl N2
(isobutyryl)-2'-O-metyl-guanosin-3'-O-(2-xyanoetyl-N,N-diisopropylamino)phosphorami-
dit va 5'-O-dimetoxytrityl-2'-O-metyl-uridin-3'-O-(2-xyanoetyl-N,N-diisopropylamino)phosp-
horamidit. Cac 2'-deoxy-2'-flo-phosphoramidit mang cdc nhém bao vé gidng hét nhu c4c 2'-
O-metyl amidit. 5'-(4,4'-dimetoxytrityl)-2',3"-seco-uridin, 2'-benzoyl-3'-[(2-xyanoetyl)-
(N,N-diisopropyl)]-phosphoramidit cling dwoc mua tir Thermo Fisher Scientific hodc
Hongene Biotech. 5'-dimetoxytrityl-2'-O-metyl-inosin-3'-O-(2-xyanoetyl-N,N-diisopropyi-
amino)phosphoramidit déu duoc mua tir Glen Research (Virginia) hodc Hongene Biotech. Cac
(3'-O-dimetoxytrityl-2'-deoxyriboza-5'-O-(2-xyanoetyl-N,N-diisopropylamino)phosphorami-
dit phi bazo déu dugc mua tir ChemGenes (Wilmington, MA, USA) hodc SAFC (St Louis,
MO, USA). 5’-O-dimetoxytrityl-N2 NS-(phenoxyaxetat)-2’-O-metyl-diaminopurin-3'-O-(2-
xyanoetyl-N,N-diisopropylamino)phosphoramidit nhén dugc tir ChemGenes hodc Hongene

Biotech.

Phéi tir huéng dich chtta phosphoramidit duge hoa tan trong diclometan khan hogc khan
axetonitril (50mM), trong khi toan bd cac amidit khac dugc hoa tan trong axetonitril khan
(50mm), hogc dimetylformamit khan va rdy phén tit (3A) duoc bd sung vao. 5-Benzylthio-
1H-tetrazol (BTT, 250mM trong axetonitril) hodc 5-etylthio-1H-tetrazol (ETT, 250mM
trong axetonitril) duge dung 1am dung dich hoat hoa. Thoi gian lién hop 1a 12 phut (ARN),
15 phut (phéi tir huéng dich), 90 gidy (2'OMe) va 60 gidy (2'F). Dé dua lién ket
phosphorothioat vao, dung dich chira 100mM 3-phenyl 1,2,4-dithiazolin-5-on (POS, nhén
duoc tir PolyOrg, Inc., Leominster, MA, USA) trong axetonitril khan duge st dyng. Trur khi
duoc xac dinh cu thé 14 tac nhan ARN can thiép “trAn” khong c6 phéi tir hudng dich, mdi

phtic kép trong s6 cac phtic kép tac nhan ARN can thiép cia ANGPTL3 dugc tdng hop va
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thir nghiém theo cac vi du dudi dy st dung N-axetyl-galactosamin lam “NAG” ¢ cac chu

tric hoa hoc ctia phéi ti hudng dich duoc thé hién trong Bang 6.

B. Phan cdt va khir béo vé doi véi oligome lién két v6i gid d5. Sau khi hoan thanh quy
trinh tdng hop pha rén, gi4 d& rin da duogc sdy kho dwoc xtt ly bing dung dich chita 40%
trong lwong metylamin trong nuGe va dung dich amoni hydroxit 28% (do Aldrich cung cip)
theo ty 18 thé tich 1:1 trong thoi gian 1,5 gidr & nhiét do 30°C. Dung dich nay duoc lam bay

hoi va cin rin duge hoan nguyén trong nude (xem dudi day).

C. Tinh ché. Cac oligome thd dugc tinh ché theo phuong phap séc ky long cao 4p trao
d6i anion biang céch str dung cot TSKgel SuperQ-5PW 13pm va hé Shimadzu LC-8. Dung
dich dém A 13 20mM Tris, SmM EDTA, d6 pH=9,0 va chira 20% axetonitril va dung dich
dém B 1a gibng nhu dung dich d&&m A ¢6 bd sung 1,5M natri clorua. Céc vét UV & 260nm
duoc ghi nhan. Tiép d6, cc phan doan gom dugc dugc cho chay trén sic ky 1ong cao ap
loai trir theo kich thu6c bang cach str dung cot GE Healthcare XK 26/40 nap Sephadex G-25
min voi dung dich d&&m chay 1a nude DI da duoc loc hogc 100mM amoni bicacbonat, 46 pH

= 6,7 va 20% axetonitril.

D.  Gdn méi. Céc soi bd tro duoc trdn bang cach két hop dung dich ARN déng mol (c6
nghia va dbi nghia) trong 1xnuédc mudi dém phosphat (do Corning, Cellgro cung chp) dé
tao ra cac tdc nhdn ARN can thi¢p. Mot s6 tac nhan ARN can thiép duoc sdy kho & nhiét do
thip nhanh va bao quan & nhiét do nam trong khoang tr -15°C dén —25°C. Nong dd phirc
kép duogc xac dinh bang cach do mic dd hép thu birc xa ctia dung dich trén quang phd ké
UV-Vis trong 1x nuéc mubi dém phosphat. Tiép d6, mirc 4o hap thu birc xa ctia dung dich
& 260nm duge nhan véi yéu t6 chuyén dbi va yéu t6 pha logng dé xac dinh ndng do cua
phire kép. Yéu t6 chuyén dbi duoc str dung 13 0,037mg/(ml-cm) hodc dugc tinh tir hé s6 dép

t4t da duoc xac dinh theo thir nghiém.

Vi du 2. Thir nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo & chudt nhiit

P& danh gi4 hoat tinh in vivo ciia cac tac nhan ARN can thiép cia ANGPTL3 ma dugc thiét
ké d8 huéng dich dén céc vi tri khéc nhau trén gen ANGPTL3, chudt nhat C57BL/6 cai sau
dén tam tudn tudi duoc st dung. Cac mau huyét thanh trude khi ding liéu duoc 14y vao ngay

thir -1 sau khi nhin d6i trong thoi gian bbn gid. Vao ngay thtt 1, mdi con chudt duge cho
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dung dudi da mot 14n 200pl chita 3mg/kg (mpk) tdc nhan ARN can thiép cuia ANGPTL3
trong D5W (dextroza trong 5% nudc), hodc d6i chung (D5W) khong chira tac nhdn ARN

can thiép, theo cadc nhém dung lidu ma duoc liét ké trong Béang 7.

Bang 7. Cac nhom dung lidu theo Vi dy 2

Nhém | Tac nhan ARN can thi€p va liéu luong Ché d6 dung liéu
1 D5W (khong c6 tac nhdn ARN can thiép) | Tiém mot 14n vao ngay tht 1
2 | 3,0mg/kg AD05342 Tiém mdt 1an vao ngay thit 1
3 | 3,0mg/kg AD05343 Tiém mdt 14n vao ngdy thtt 1
4 3,0mg/kg AD05344 Tiém mdt 1an vao ngdy thtt 1
5 3,0mg/kg AD05306 Tiém mot lan vio ngdy thi 1
6 3,0mg/kg AD05307 Tiém mot 1an vao ngdy thi 1
7 3,0mg/kg AD05308 Tiém mot 1an vao ngay thit 1
8 3,0mg/kg AD05309 Tiém mot 14n vao ngdy thi 1
9 | 3,0mg/kg AD05310 Tiém mot 14n vao ngay thu 1
10 | 3,0mg/kg AD05311 Tiém mot 1an vao ngdy thi 1
11 3,0mg/kg AD05312 Tiém mdt 1an vao ngay thi 1

MB&i tac nhan ARN can thiép bao gbm trinh tu da duoc cai bién va N-axetyl-galactosamin-
chira phéi tir huéng dich da tiép hop véi d4u tAn cung 5° cla sgi c6 nghia (xem céc bang 3,
4 va 5 vé cé4c trinh tu d3 duoc cai bién va céc chu trac phéi tir hudng dich). Viéc tiém duoc
thue hién gitta da va co (ttc 1a tiém dudi da) vao phan da chiing trén ving c¢b va vai. Ba (3)
con chudt nhit & mdi nhém duge thir nghiém (n=3). Huyét thanh dugc gom vao cac ngay
th 8, 13, 22, 29 va ngay 36 (chi d6i v6i cac nhém 1 va 5 dén 11). Con chudt nhét bi bo d6i
trong thoi gian bén gid trude mbi 14n gom. Lugng protein cia ANGPTL3 trong huyét thanh
dugc do theo thir nghiém ELISA (do R&D Systems cung clp), theo d& xuét cta nha san
xuét. Triglyxerit, lipoprotein ty trong cao (HDL) va tdng lwong cholesterol trong huyét thanh
duge do trén Cobas® Integra 400 (do Roche Diagnostics cung cp), theo @& xuét ctia nha

san xuat.

Nong do protein ANGPTL3, ndng do triglyxerit, ndng d6 HDL va tdng ndng d6 cholesterol

d6i mdi con vat duoc chuén héa. Pé chudn hoa, 14n luot ndng dd ctia ANGPTL3 protein,
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triglyxerit, HDL va tbng lwong cholesterol, dbi v6i mdi con vat tai mot thoi diém dugc chia
cho mitc d6 biéu hién & dong vat d6 trude khi didu tri (trong trudng hop ndy vao ngay thi -
1) d8& x4c dinh ty 1& gifta mirc do biéu hién “dugc chudn hoéa so véi trude khi didu tri”. Tiép
d6, mirc d6 biéu hién tai thoi diém cu thé duoc chudn héa so v6i nhém d6i chimg DSW béng
cach chia ty 1¢ “da duogc chudn héa so véi trude khi didu tri” d6i véi timg con vat cho ty 1&
trung binh “da duoc chuén héa so véi diéu tri so bd” cua tht ca chudt nhit thudc nhém d6i
chimg D5SW. Diéu nay din dén murc dd biéu hién cho mdi thoi didm da duoc chudn hoa so

v6i mire d6 d6 ¢ nhém doi chirng.

Dit liéu thtr nghiém néu trong vi du nay duoc thé hién dudi day trong cac bang 8 dén 11:

115/351
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Cac thc nhan ARN can thiép cia ANGPTL3 AD05342 va AD05343 (nhém 2 va nhom 3)
bao gém cac trinh tu nucleotit ma duoc thibt ké @8 trc ché su biéu hién ctia gen ANGPTL3
& vi tri 743 clia gen; tic nhan ARN can thiép cia ANGPTL3 ADO05344 (nhém 4) bao gdm
c4c trinh tu nucleotit dugc thiét ké @& (e ché sy bidu hién ctia gen ANGPTL3 ¢ vi tri 744
clia gen; cac tic nhn ARN can thiép cia ANGPTL3 AD05306 va AD05307 (nhém 5 va
nhom 6) bao gém cac trinh tu nucleotit dugc thiét k& @ @c ché su biéu hién cia gen
ANGPTL3 & vi tri 921 cta gen; cac tic nhAn ARN can thi¢p cia ANGPTL3 ADO05308 va
ADO05309 (nhém 7 va nhém 8) bao gbm céc trinh ty nucleotit dugc thiét k& d& uc ché su
bidu hién cta gen ANGPTL3 & vi tri 922 clia gen; cac tac nhin ARN can thiép cua
ANGPTL3 AD05310 va AD05311 (nhém 9 va nhém 10) bao gdm céc trinh tu nucleotit
duoc thiét ké @ e ché sw bidu hién cta gen ANGPTL3 & vi tri 1302 cua gen; va cac tac
nhan ARN can thiép cia ANGPTL3 AD05312 (nhém 11) bao gdm céc trinh ty nucleotit
duoc thiét ké dé trc chd su bidu hién ctia gen ANGPTL3 ¢ vi trf 1304 cta gen (xem SEQID
NO:1 v& trinh tw gen ANGPTL3 tham chiéu).

Nhu duoc thé hién trong Bang 8 néu trén, mdi tac nhan trong sb cac tAc nhan ARN can thiép
& it nhét 1 mot nhom trong sé cac nhém 5, 6,7, 8,9, 10 va 11 thé hién sy Gic ché ANGPTLS3.
Vi dy, vao ngay thir 29, nhém 7 (tdc nhén ARN can thi€p cua ANGPTL3 AD05308), ma
bao gdm cac trinh tw nucleotit dwoc thiét ké d8 hudng dich dén vi tri 922 ciia gen ANGPTL3,
thé hién mirc giam khoang 91% phan tram (0,088) vé protein cia ANGPTL3 so vdi a6i
chimg. Tuong tu, cd nhém 5 (t4c nhan ARN can thi¢p cua ANGPTL3 ADO05306) va nhém
6 (tdc nhan ARN can thiép ciia ANGPTL3 AD05307), ma duge thiét ké dé hudng dich dén
vi trf 921 cta gen ANGPTLS3, thé hién mirc giam hon 75% vé protein ctia ANGPTL3 vao
ngay tht 29 (tc 1a 0,240 va 0,206).

Vi du 3. Thir nghiém cdc tdc nhdn ARN can thiép cia ANGPTL3 in vivo & chudt nhdt

Dé danh gia hoat tinh in vivo clia cac tic nhn ARN can thiép cia ANGPTL3 ma duge thiét
ké a8 huéng dich dén vi tri 921 va 922 trén gen ANGPTL3, chudt nhat C57BL/G cdi sdu
dén tam tudn tudi duoc sit dung. Cac mau huyét thanh truéc khi dung lidu duoc 14y vao ngay
thi -1 sau khi nhin déi trong thoi gian bbn gid. Vao ngay thir 1, mdi con chudt duge cho

dung dudi da mot 1An 200pl chita 1mg/kg (mpk) tac nhdn ARN can thiép cia ANGPTL3
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can thiép, theo cac nhém dung liéu ma duogc liét ké trong Bang 12.

Bing 12. C4c nhom dung lidu theo Vi du 3

Nhém | Tac nhan ARN can thi¢p va liéu lugng Ché d6 dung liéu
1 D5W (khong c6 tac nhan ARN can thigp) | Tiém mot 14n vao ngay tht 1
2 1,0mg/kg AD05307 Tiém mdt 14n vao ngay tht 1
3 1,0mg/kg AD05410 Tiém mot 14n vao ngay th 1
4 | 1,0mg/kg AD05411 Tiém mot 1an vao ngdy thi 1
5 | 1,0mg/kg AD05412 Tiém mot 1an vao ngdy thu 1
6 1,0mg/kg AD05413 Tiém mot 14n vao ngay thu 1
7 1,0mg/kg AD05414 Tiém mdt 1an vao ngay thu 1
8 1,0mg/kg AD05415 Tiém mdt 14n vao ngay tht 1
9 1,0mg/kg AD05416 Tiém mot 14n vao ngdy thi 1
10 1,0mg/kg AD05417 Tiém mdt 14n vao ngay thi 1
11 1,0mg/kg AD05418 Tiém mdt 14n vao ngay thtt 1
12 1,0mg/kg AD05308 Tiém mdt 14n vao ngay thtr 1
13 1,0mg/kg AD05419 Tiém mdt 14n vao ngay thtr 1
14 1,0mg/kg AD05420 Tiém mdt 1an vao ngay tht 1
15 | 1,0mg/kg AD05421 Tiém mot 1an vao ngay thi 1
16 1,0mg/kg AD05422 Tiém mot 1an vao ngay thi 1
17 | 1,0mg/kg AD05423 Tiém mot 14an vao ngay thi 1
18 | 1,0mg/kg AD05424 Tiém mdt 1an vao ngdy thir 1
19 | 1,0mg/kg AD05425 Tiém mot 14n vao ngay thi 1

M3i tac nhan trong sb cac tic nhan ARN can thiép bao gém trinh tu da dugc cai bién va
phdi tir huéng dich chia N-axetyl-galactosamin da tiép hop v6i d4u tAn cung 5’ clia sgi co
nghia (xem céc bang 3,4 va 5 vé céc trinh ty d3 dugc cai bién va cac cAu tric phdi tir huéng
dich). Viéc tiém duoc thuc hién gifra da va co (ttre 12 tiém dudi da) vao phin da ching trén
viing cb va vai. Ba (3) con chudt nhat & mdi nhom duge thir nghiém (n=3). Huyét thanh
dwoc gom vao cac ngdy thir 9, 15, 22 va 29. Con chudt nhét bi bd d6i trong thoi gian bén
gid truée mdi l4n gom. Luong protein cia ANGPTL3 trong huyét thanh dugc do theo thir
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nghiém ELISA (do R&D Systems cung cip), theo d8 xuét ctia nha san xuét. Triglyxerit,
lipoprotein ty trong cao (HDL) va tbng lugng cholesterol trong huyét thanh dugc do trén

Cobas® Integra 400 (do Roche Diagnostics cung cp), theo d& xuét ctia nha san Xuét.

Nong d6 protein ANGPTLS3, ndng do triglyxerit, ndng 6 HDL va tbng ndng d9 cholesterol
dbi v6i mdi con vat dugc chudn hoa. Dé chudn héa, 1an lugt néng do cia ANGPTLS3 protein,
triglyxerit, HDL va tbng luong cholesterol, b1 véi mBi con vat tai mot thoi diém dugce chia
cho mirc d6 biéu hién & dong vat d6 trude khi diéu tri (trong trudng hop nay vao ngay thu -
1) @ xé4c dinh ty 1 gifta muc do biu hién da “duogc chudn héa so véi trude khi diéu tri”.
Tiép d6, mue do biéu hién tai thoi diém cu thé duoc chuén héa so v6i nhém dbi chimg DSW
bﬁng céch chia ty 1¢ “da dugc chuin héa so v6i trude khi didu tri” dbi véi timg con vét cho
ty 1€ trung binh “dd dugc chudn héa so v6i diéu tri so bd” clia tAt ca chudt nhét thudc nhoém
d6i ching D5SW. Piéu nay din dén mirc d6 biéu hién cho mdi thoi diém duoc chuin hoa so

voi muc d§ d6 & nhom doi chirng.

Dit liéu thir nghiém néu trong vi du nay duoc thé hién duéi ddy trong cac bang 13 dén 16:
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Trong khi ¢6 céc trinh tu khac nhau va cac mAu cai bién, céc tac nhan ARN can thiép cua
ANGPTL3 & cac nhom 2 dén 11 bao gdm céc trinh ty nucleotit ma mdi trinh tu duoc thiét
ké dé trc ché sy biéu hién cta gen ANGPTL3 & vi trf 921 cua gen; va cac tac nhan ARN can
thiép cia ANGPTL3 & cac nhom 12 dén 19 bao gdm cAc trinh ty nucleotit ma mdi trinh tu
duoc thiét ké a8 G ché sy bidu hién clia gen ANGPTL3 6 vi trf 922 ciia gen (xem SEQ ID
NO:1 vé trinh tyr gen cia ANGPTL3 tham chiéu). Nhu duge thé hién trong Bang 12 trén
day, mdi tac nhan trong sb cac tac nhan ARN can thiép dat dugc sy ché ANGPTL3 so
véi d6i chting. Vi du, nhom 12 (tdc nhan ARN can thiép cta ANGPTL3 AD05308) dat duoc
muc giam gan 80% luong protein cia ANGPTL3 so véi dbi chung (0,209) vao ngay thir 22.

Vi du 4. Thir nghiém cdc tdc nhdn ARN can thiép ctia ANGPTL3 in vivo & chudt nhit

Pé danh gia hoat tinh in vivo cua cac tac nhan ARN can thiép cia ANGPTL3 ma duogc thiét
ké @& huong dich dén céc vi tri bd sung trén gen ANGPTL3, chudt nhit C57BL/6 cai sdu
dén tam tudn tudi duoc sir dung. Cdc méu huyét thanh truéc khi dung lidu duoc 14y vao ngay
thir -1 sau khi nhin d6i trong thoi gian bbn gid. Vao ngay thir 1, mdi con chudt dugc cho
dung dudi da mot 14n 200pl chita Img/kg (mpk) hodc 0,5mg/kg (mpk) tac nhan ARN can
thiép cia ANGPTL3 trong D5W (dextroza trong 5% nudc), hodc d6i ching (D5W) khong

chita tic nhan ARN can thiép, theo cic nhém duing liéu ma duoc liét ké trong Bang 17.

Bang 17. Cic nhom dung 1idu theo Vi du 4

Nhom | Tac nhan ARN can thiép va lidu luong Ché d6 dung lidu
1 D5W (khong c6 tac nhan ARN can thi€p) | Tiém mot 14n vao ngay tht 1
2 1,0mg/kg AD05487 Tiém mot 1an vao ngay thi 1
3 1,0mg/kg AD05488 Tiém mot 1an vao ngay thu 1
4 | 1,0mg/kg AD05489 Tiém mdt l1an vao ngdy thir 1
5 1,0mg/kg AD05490 Tiém mdt 1an vao ngdy thir 1
6 1,0mg/kg AD05491 Tiém mot 1an vao ngay thu 1
7 1,0mg/kg AD05492 Tiém mdt 14n vao ngay thi 1
8 | 1,0mg/kg AD05493 Tiém mot 14n vao ngay thi 1
9 1,0mg/kg AD05494 Tiém mdt 1an vao ngay thu 1
10 1,0mg/kg AD05495 Tiém mdt 14n vao ngay thtr 1
11 1,0mg/kg AD05308 Tiém mot 1an vao ngdy thir 1
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12 | 0,5mg/kg AD05308 Tiém mét 1an vao ngdy tht 1
13 1,0mg/kg AD05418 Tiém mot 14n vao ngdy thir 1

M3i tac nhan trong sb cic tic nhan ARN can thiép bao gdm trinh ty d3 dugc cai bién va
phdi tir huéng dich chira N-axetyl-galactosamin da tiép hop véi d4u tan cing 5° cla soi ¢6
nghia (xem cac bang 3,4 va 5 v& cAc trinh tu d8 duoc cai bién va céc cAu trac phdi tir hudng
dich). Viéc tiém duoc thuc hién giita da va co (tirc 1a tiém dudi da) vao phan da ching trén
ving ¢d va vai. Ba (3) con chudt nhit & mdi nhom duge thir nghiém (n=3). Huyét thanh
dwoc gom vao cac ngay thir 8, 15, 22, 29 va ngay 43 (chi riéng cac nhém 1 dén 3,9 va 11
dén 13). Céc con chudt nhét bi bé d6i trong thoi gian bbn gidr trude mdi 14n gom. Luong
protein cia ANGPTL3 trong huyét thanh dugc do theo thir nghiém ELISA (do R&D
Systems cung clp), theo d& xuét ctia nha san xut. Triglyxerit, lipoprotein ty trong cao
(HDL) va tong lugng cholesterol trong huyét thanh duge do trén Cobas® Integra 400 (do

Roche Diagnostics cung cap), theo dé xuat ctia nha san xuat.

Néng do protein ANGPTL3, ndng do triglyxerit, ndng d9 HDL va téng néng d9 cholesterol
dbi v&i mdi con vat duge chuin héa. P8 chuin héa, 14n luot ndng d6 cia ANGPTLS3 protein,
triglyxerit, HDL va tdng lugng cholesterol, dbi v&i mbi con vat tai mot thoi diém duoc chia
cho mttc dd biéu hién & ddng vat d6 trude khi didu tri (trong trudng hop nay vao ngay thi -
1) @& x4c dinh ty 1& giita muc dd biéu hién da “duogc chudn héa so véi trude khi didu tri”.
Tiép d6, muc d6 biéu hién tai thoi diém cu thé duoc chuén héa so véi nhém dbi chimg DSW
bang cach chia ty 1& “dd dugc chuén héa so véi trude khi didu tri” dbi v6i timg con vét cho
ty 1€ trung binh “da dugc chuén hoa so v6i diéu tri so bd” clia tAt ca chudt nhét thudc nhom
d6i chimg D5W. Piéu nay din dén muc do biéu hién cho mdi thoi didm duoc chuin hoa so

mitc d6 d6 & nhém dodi chung.

Dit liéu thir nghiém néu trong vi du nay duge thé hién dudi dy trong céc bang 18 dén 22:
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Céc tac nhan ARN can thiép ciia ANGPTL3 AD05487 va AD05488 (nhém 2 va nhom 3)
bao gém cac trinh tu nucleotit ma dugc thiét ké @8 trc ché su bidu hién ctia gen ANGPTL3
& vi tri 304 cta gen ndy; tdc nhdn ARN can thiép cua ANGPTL3 AD05489 va AD05490
(nhém 4 va nhém 5) bao gdm cAc trinh ty nucleotit dugc thiét ké @8 e ché su biéu hién ctia
gen ANGPTL3 & vi trf 172 cua gen; céc tac nhan ARN can thiép cia ANGPTL3 AD05491
va AD05492 (nhém 6 va nhém 7) bao gdm c4c trinh tw nucleotit dugc thiét ké @& wc ché su
bidu hién cuia gen ANGPTL3 & vi tri 1008 clia gen; tac nhan ARN can thiép ciia ANGPTL3
ADO0593 (nhém 8) bao gém cac trinh tu nucleotit dugc thiét ké d8 trc ché sy biéu hién cta
gen ANGPTL3 & vi tri 1009 ctia gen; céc tac nhén ARN can thiép cia ANGPTL3 AD05494,
AD05495 va AD05308 (cac nhém 9, 10, 11 va 12) bao gdm c4c trinh ty nucleotit dugc thiét
ké @8 (e ché sy bidu hién ctia gen ANGPTL3 ¢ vi tri 1302 cta gen; va céc tac nhan ARN
can thiép ciia ANGPTL3 AD05418 (nhém 13) bao gdm céc trinh tu nucleotit duge thiét ké
d8 tic ché sy bidu hién ctia gen ANGPTL3 & vi tri 921 clia gen (xem SEQ ID NO:1 vé trinh
tu gen ANGPTL3 tham chiéu).

D>

Nhu duoc thé hién trong Bang 18 trén day, trong khi hiu hét cac tac nhan ARN can thiép
dat duoc mirc gidm lugng protein cia ANGPTL3 tal gan nhur moi thoi diém duoc do, cac
tac nhan ARN can thiép ctia ANGPTL3 & Nhom 2 (AD05487) va nhom 3 (AD05488), ma
mdi tac nhan bao gém cac trinh tu nucleotit dugce thibt k& dé trc ché su biéu hién ctia gen
ANGPTL3 & vi tri 304 cta gen nay, da thuc hién tdt hon cac nhom khéc trong thir nghiém
ndy. Vi du, vao ngay thir 15 va 22, tic nhén ARN can thiép cia ANGPTL3 AD05438 (nhom
3) dat dugc mirc giam protein cia ANGPTL3 hon 90% (tirc 1a 0,070 vao ngay thu 15 va
0,092 vao ngay th 22). Tuong ty, tic nhan ARN can thiép cia ANGPTL3 AD05487 (nhom
2) dat dugc muc gidm gan 75% vao cac ngay thir 15 va 22 (tic 1a 0,170 vao ngay thu 15 va
0,138 vao ngay thir 22). Hon thé nita, cling quan sat thiy xu huéng nay & cac thong s6 b
sung do dugc ké ca TG, tdng luong cholesterol va LDL, vi n6i chung ca nhom 2 (AD05487)
va nhom 3 (AD05488) da thuc hién t&t hon céc tac nhan ARN can thiép khac da duoc thu
nghiém (xem céc bang 19 dén 22). Vi dy, d6i v6i nhém 2 va nhoém 3, vao ngay thi 29, ndng
6 triglyxerit bi giam it nhat 1a 28% (tic 1a 0,556 hodc 0,721), tdng lugng cholesterol bi
giam it nhit 1 31% (ttc 12 0,560 hogc 0,683) va ndng dd LDL bi gidm gan 20% (0,744 hogc
0,801).
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Vi du 5. Thir nghiém cdc tdc nhdn ARN can thiép cia ANGPTL3 in vivo & cdc con khi dau
chd

Céc tac nhan ARN can thiép ciia ANGPTL3 dugc danh gia & cac con khi d4u ché. Vao ngay
thit 1, cac dong vat linh truéng khi dudi lon (Macaca fascicularis) (trong ban mo ta nay con
duogc goi 1a “khi”) duge tiém dudi da 0,3ml/kg (thé tich khoang 2 dén 3ml, ty theo trong
luong cua con vat) chira 3,0mg/kg tac nhan ARN can thiép cia ANGPTL3 AD05308 hodc
AD05418, duge bao ché trong nude mubi. M3i tac nhan trong sb céc tdc nhan ARN can
thiép cia ANGPTL3 chira céc nucleotit dd duoc cai bién va bao gdm cac phdi tir huéng dich
N-axetyl-galactosamin da tiép hop voi d4u tan cling 5’ cua sgi ¢6 nghia, nhu duge thé hién

trong cac bang 3,4 va 5.

Hai (2) con khi & mdi nhém duoc thir nghiém (n=2). Cac mAu mau duoc 14y va cic mau
huyét thanh dugc phan tich vao cac ngay thir -37 (trude khi ding liéu), -15 (trude khi ding
1idu) va -1 (truée khi dung lidu), 8, 16, 23, 30 va 37. Cac con khi bi bé doi qua dém trudce
mdi 14n gom. Lugng protein ctia ANGPTL3 trong huyét thanh duge do theo thir nghiém
ELISA (do R&D Systems cung cép), theo @8 xudt ctia nha san xuét. Lugng protein cia
ANGPTL3 dugc chudn héa. Pé chudn hoa, ndng dd protein cia ANGPTL3 dbi v6i mdi con
vat tai mot thoi diém, duoc chia cho muc do biéu hién trung binh & con vat d6 trude khi
didu tri (trong trudng hop nay vao ngay thi -37, -15 va -1) dé x4c dinh ty 1& gitia muic do

biéu hién dd “duge chuan hoa so vdi trude khi di€u tri.”

Dit liéu thir nghiém néu trong vi du nay duge thé hién dudi day trong cac bang 23 va 24:
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M?3i con khi trong sb cac con khi du cho da dung liéu AD05308 hodc AD05418 thé hién
mitc gidm protein cia ANGPTL3 so vdi cac sb do trude khi ding liéu d6i voi tht ca cac thoi
diém duoc do. Vi dy, dbi véi timg con vat, vao ngdy thr 16, cdc con khi d3 duge dung lidu
ADO05418 thé hién murc giam khoang 64% (0,358 ndng d6 protein da dugc chuén hoa) hodc
69% (0,309 ndng do protein da dugc chudn hoa) protein cia ANGPTL3. Ngoai ra, thm chi
vao ngay thtt 37, cdc con khi thudc nhom 2 (AD05418) thé hién mitc giam khoang 73%
(0,270) ndng d6 protein cia ANGPTL.

Vi du 6. Thit nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo & chudt nhit

P& danh gia hoat tinh in vivo clia cdc tac nhan ARN can thiép bd sung cia ANGPTL3 ma
duoc thiét ké dé huéng dich dén vi tri 304 trén gen ANGPTL3, chudt nhét C57BL/6 cdi sau
dén tam tuin tudi dugce sir dung. Cac miu huyét thanh truéc khi ding lidu dugc 14y vao ngay
tht -1 sau khi nhin doi trong thoi gian bbn gid. Vao ngay thir 1, mdi con chudt duge cho
dung dudi da mot 14n 200p1 chtra 0,5mg/kg (mpk) thc nhan ARN can thiép ctia ANGPTL3
trong DSW (dextroza trong 5% nudc), hodc dbi chung (D5W) khong chira tac nhan ARN

can thiép, theo cac nhom dung lidu ma duoc liét ké trong Bang 25.

Bang 25. Cac nhom dung lidu theo Vi du 6

Nhom | Tac nhan ARN can thi¢p va liéu lwong Ché d6 dung liéu
1 D5W (khdng c6 tdc nhan ARN can thigp) | Tiém mot 14n vao ngay thir 1
2 0,5mg/kg AD05488 Tiém mdt 14n vao ngay thir 1
3 0,5mg/kg AD05652 Tiém mot 1an vao ngay thir 1
4 | 0,5mg/kg AD05653 Tiém mot 14n vao ngdy thir 1
5 | 0,5mg/kg AD05654 Tiém mot 14n vao ngdy thir 1
6 | 0,5mg/kg AD05655 Tiém mdt 1an vao ngay thi 1
7 0,5mg/kg AD05656 Tiém mdt 14n vao ngay thu 1
8 | 0,5mg/kg AD05657 Tiém mot lan vao ngay thir 1
9 | 0,5mg/kg AD05658 Tiém mdt 1an vao ngay thi 1
10 0,5mg/kg AD05660 Tiém mot 1an vao ngay thir 1
11 0,5mg/kg AD05661 Tiém mdt 1an vao ngay thu 1
12 | 0,5mg/kg AD05662 Tiém mot 14n vao ngay thir 1
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M3i téc nhan trong sb cac tic nhAn ARN can thig¢p bao gdm trinh ty 43 dugc cai bién va
phdi tir huéng dich chira N-axetyl-galactosamin da tiép hop véi d4u tn cing 5’ cla soi ¢o
nghia (xem cac bang 3,4 va 5 v& cac trinh tu d& duoc cai bién va céc cAu trac phdi tir huéng
dich). Viéc tiém duoc thyc hién gifta da va co (tic la tiém duéi da) vao phan da chung trén
ving ¢b va vai. Ba (3) con chudt nhit & mdi nhém duge thir nghiém (n=3). Huyét thanh
dugc gom vao céc ngay thi 8, 15, 22, 30 va vao ngay thtr 43 d6i v6i mot s6 nhom (tue 1a
chi cacnhom 1,2, 5 va 10). Chudt nhat bi bd doi trong thoi gian bbn gidr trude mdi 1an gom.
Luogng protein ciia ANGPTL3 trong huyét thanh dugc do theo thir nghigm ELISA (do R&D
Systems cung clp), theo d8 xuét ctia nha san xuét. Triglyxerit, tdng lugng cholesterol,
lipoprotein ty trong cao (HDL) va lipoprotein ty trong thip (LDL) trong huyét thanh dugc
do trén Cobas® Integra 400 (do Roche Diagnostics cung clp), theo d& xuét cta nha san

xuat.

Nbng d6 protein ANGPTL3, ndng do triglyxerit, tdng ndéng do cholesterol, ndng do HDL
va néng do LDL dbi véi mdi con vat dugc chudn hoa. Dé chuén hoa, 14n luot ndng do cua
ANGPTLS3 protein, triglyxerit, HDL va tdng lugng cholesterol, dbi véi mdi con vt tai mot
thoi diém duogc chia cho muc dd biéu hién & dong vat do6 trude khi diéu tri (trong trudong
hop nay vao ngay thir -1) dé x4c dinh ty 1& gitta muc do biéu hién da “duoc chudn hoa so
v6i trude khi diéu tri”. Tiép d6, mic dd biéu hién tai thoi diém cu thé duoc chuén hoa so
v6i nhém dbi chimg DSW bang cach chia ty 1& “da duoc chuén héa so véi trude khi dicu
tri” d8i v6i timg con vét cho ty 1€ trung binh “d3 duge chuén hoa so v6i didu tri so bo” clia
tAt ca chudt nhét thudc nhém d6i chimg D5W. Diéu nay dan dén murc do bidu hién cho mdi

thoi diém dugc chudn hoa so v6i mie dd d6 & nhém doi chimg.

Dit liéu thir nghiém néu trong vi dy nay duoc thé hién trong céac bang dudi day:
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M3&i tAc nhan trong s6 céc tac nhan ARN can thiép cia ANGPTL3 d& duogc thir nghiém {tirc
1a AD05488, AD05652, AD05653, AD05654, AD05655, AD05656, AD05657, AD05658,
AD05660, AD05661 va AD05662) bao gdm céc trinh ty nucleotit duge thiét ké dé huéng
dich dén gen ANGPTL3 ¢ vi trf 304 (vi du, xem: SEQ ID NO:1). Nhu dugc néu trén, moi
tac nhan trong sd cac tic nhan ARN can thiép thé hién muc giam dang ké vé ANGPTL3
luong protein it nhit cho dén ngay 22. Muc giam ndng d6 TG va tdng lugng cholesterol

cling dugc quan sat.

Vi du 7. Thir nghiém cdc tdc nhdan ARN can thiép ciia ANGPTL3 in vivo & chugt nhdit

P& danh gid thém vé hoat tinh in vivo cta cdc tdac nhadn ARN can thiép bd sung cia
ANGPTL3 ma dugc thiét ké dé huéng dich dén vi tri 304 trén gen ANGPTL3, chudt nhat
C57BL/6 céi sdu dén tam tuln tudi duoc sit dung. Cac mAu huyét thanh trude khi ding lidu
duoc 14y vao ngay thir -1 sau khi nhin doi trong thoi gian bbn gid. Vao ngay thir 1, mdi con
chudt duge cho ding dudi da mdt 1an 200ul chira 0,5mg/kg (mpk) tc nhan ARN can thiép
ciia ANGPTL3 trong D5W (dextroza trong 5% nuéc), hodc d6i chimg (D5W) khong chia

tac nhan ARN can thiép, theo cdc nhom dung lidu ma duoc liét ké trong Bang 31.

Bang 31. Cac nhom ding ligu theo Vi du 7

Nhém | Tac nhan ARN can thiép va liéu lugng Ché d6 dung lidu
1 D5W (khong c6 tac nhdn ARN can thig¢p) | Ti€ém mot 14n vao ngay thi 1
2 0,5mg/kg AD05488 Tiém mét 1an vao ngay thu 1
3 |0,5mg/kg AD05774 Tiém mdt 14n vao ngay thi 1
4 0,5mg/kg AD05775 Tiém mdt 14n vao ngdy thi 1
5 0,5mg/kg AD05776 Tiém mot 1an vao ngay thit 1
6 |0,5mg/kg AD05777 Tiém mot 1an vao ngay thir 1
7 0,5mg/kg AD05308 Tiém mdot 14n vao ngay thir 1
8 0,5mg/kg AD05418 Tiém mdt 1an vao ngay thir 1

M3i tic nhan trong s6 cac tac nhan ARN can thidp bao gdm trinh tw d& dwoc cai bién va
phdi tr huéng dich chira N-axetyl-galactosamin da tiép hop véi du tn cling 5° ctia soi co
nghia (xem céc bang 3,4 va 5 v& céc trinh ty dd duge cai bién va cc cdu tric phéi tir huéng
dich). Viéc tiém dugc thyc hién gifta da va co (tic la tiém dudi da) vao phan da ching trén

ving ¢b va vai. Ba (3) con chuft nhit & mdi nhém duge thir nghiém (n=3). Huyét thanh
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duge gom vao cac ngay thi 8, 15, 22 va 29. Con chudt nhét bi bd doi trong thoi gian bon
gidr trude moi 14n gom. Luong protein cia ANGPTL3 trong huyét thanh duoc do theo thu
nghiém ELISA (do R&D Systems cung cép), theo d& xuht ctia nha san xuét. Triglyxerit,
tdng luong cholesterol, lipoprotein ty trong cao (HDL) va lipoprotein ty trong thap (LDL)
trong huyét thanh dugc do trén Cobas® Integra 400 (do Roche Diagnostics cung cip), theo

dé xuat ctia nha san xuat.

Ndng d6 protein ANGPTL3, ndng do triglyxerit, tdng ndng dd cholesterol, ndng d6 HDL
va néng d6 LDL d6i v6i mdi con vat duge chuin héa. P& chudn héa, 14n lwot ndng dd cua
ANGPTL3 protein, triglyxerit, HDL va tdng luong cholesterol, d61 v6i mdi con vat tai mot
thoi diém duoc chia cho mirc do biéu hién & dong vat d6 trude khi diéu tri (trong truong
hop nay vao ngay thir -1) dé x4c dinh ty 1& gitta mirc dd bidu hién da “duge chun hoa so
v6i trude khi didu tri”. Tiép d6, mic do biéu hién tai thoi didm cu thé duoc chudn héa so
v&i nhém dbi chimg D5W bang cach chia ty 18 “da dugc chuin héa so v6i trude khi diéu
tri” d6i voi timg con vat cho ty 1€ trung binh “da duge chuén héa so véi diéu tri so bo” ctia
tAt ca chudt nhit thudc nhom d6i chimg D5W. Didu nay dan dén muc do biéu hién cho moi

thoi diém duoc chuan héa so véi mic dd d6 ¢ nhom doi chimg.

Dit liéu thir nghiém néu trong vi du nay duoc thé hién dudi day trong cac bang 32 dén 36:
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Vi du 8. Thir nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo & cdc con khi dau
ché

Céc tac nhan ARN can thiép bd sung ctia ANGPTL3 dugc dénh gia & cac con khi dau cho.
Vao ngay thtr 1, cdc dong vat linh trudng khi dudi lon (Macaca fascicularis) (trong ban mé
ta ndy con duoc goi 12 “khi”) dugc tiém mot 14n dui da 0,3ml/kg (thé tich khoang 1ml dén
2ml, tuy theo trong lugng clia con vét) chira 3,0mg/kg mot trong s6 tc nhan ARN can thiép
ctia ANGPTL3 AD05577, AD05307, AD05488, AD05654, hodc AD05659, timg tac nhan
duoc bao ché trong nudce mudi. M3i tic nhan trong sb cac tic nhan ARN can thiép cua
ANGPTLS3 chita c4c nucleotit d& duogc cai bién va bao gdm cac phdi tir huéng dich N-axetyl-
galactosamin da tiép hop véi du tan cling 5' clia soi ¢6 nghia, nhu duogc thé hién trong cac

bang 3, 4 vas.

Hai (2) con khi & m3i nhém duoc thir nghiém (n=2). Cac miu mau duoc lay va cic mau
huyét thanh dwoc phén tich vao céc ngay thw -8 (trude khi dung lidu), 1 (trude khi dung
lidu), 8, 15, 22, 29 va 36. Céc con khi bi bd d6i qua dém truée mdi 1an gom. Lugng protein
ctia ANGPTL3 trong huyét thanh dugc do theo thit nghiém ELISA (do R&D Systems cung
cp), theo d& xuét ctia nha sin xuét. Triglyxerit, tbng lwong cholesterol, lipoprotein ty trong
cao (HDL) va lipoprotein ty trong thip (LDL) trong huyét thanh dugce do trén Cobas®

Integra 400 (do Roche Diagnostics cung cép), theo @& xudt ctia nha san xut.

Néllg do6 protein ANGPTL3, néng do triglyxerit, téng n(‘Sng d6 cholesterol, néng do HDL
va néng d6 LDL dbi véi timg con vat dugc chuin hoéa. D& chudn héa, 14n luot ndng do cia
ANGPTL3 protein, triglyxerit, HDL va tbng luong cholesterol, @61 v6i mdi con vt tai mot
thoi diém, duoc chia cho mire 46 biéu hién trung binh & con vat d6 trudce khi didu tri (trong
trudng hop nay vao ngay thir -8 va 1 (truéc khi dung 1idu)) dé xac dinh ty 1§ gitta muc do

biéu hién da “duoc chuan héa so véi trude khi diéu tri.”

Dit liéu thir nghiém néu trong vi du nay duoc thé hién dudi day trong cac bang 37 dén 41:
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Tung con khi du ché duoc cho ding lidu bit ky trong s6 AD05577, AD05307, AD05488,
ADO05654, hodc AD05659 thé hién muc giam protein cia ANGPTL3 so vdi cic s6 do trude

khi dung liéu d6i véi tat ca cac thoi diém duoc do.

Vi du 9. Thir nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo ¢ cdc con khi dau
ché

Céc tédc nhan ARN can thiép bd sung cia ANGPTL3 dugc dénh gid ¢ céc con khi dau ché.
Vao ngay thi 1, cac dong vat linh trudng khi dudi lon (Macaca fascicularis) (trong ban md
ta ndy con dugc goi 1a “khi”) dugc tiém mot 1An duéi da 0,3ml/kg (thé tich khoang 2 dén
3ml, tiy theo trong lugng ctia con vét) chira 2,0mg/kg tdc nhan ARN can thi¢p cua
ANGPTL3, ma bao gdm AD05488, AD05743, AD05775, hodc AD05841, tung tic nhin
duoc bao ché trong nude mudi. Mbi tdc nhan trong sd cac tac nhan ARN can thiép cta
ANGPTLS3 chira cac nucleotit da duoc cai bién va bao gdm céc phéi tir huéng dich N-axetyl-
galactosamin da tiép hop véi dAu tan cing 5' clia s¢i ¢6 nghia, nhur duge thé hién trong cic
bang 3, 4 va 5. Cac tc nhdn ARN can thiép cia ANGPTL3 ADO05488, ADO05743 va
ADO05775 bao gdm cAc trinh tu nucleotit dugc thiét ké dé hudng dich dén vi tri 304 cta gen
ANGPTL3. Tac nhan ARN can thiép cia ANGPTL3 AD05841 bao gém cac trinh tu
nucleotit duge thiét ké dé hudéng dich dén vi tri 1035 ctia gen ANGPTL3.

Ba (3) con khi & m&i nhém duoc thir nghiém (n=3). Cac mau méau dugc 14y va cac mau
huyét thanh dugc phan tich vao cac ngay thir -14 (trude khi dung 1idu), -7 (trude khi dung
lid), 1 (truée khi ding lidu), 8, 15, 22, 29 va 35. Céc con khi bi bo déi qua dém trude mdi
14n gom. Lugng protein ciia ANGPTL3 trong huyét thanh dugc do theo thir nghiém ELISA
(do R&D Systems cung cép), theo @ xudt cua nha san xuét. Triglyxerit, tong luong
cholesterol, lipoprotein ty trong cao (HDL) va lipoprotein ty trong thip (LDL) trong huyét
thanh dugc do trén Cobas® Integra 400 (do Roche Diagnostics cung cép), theo d& xuat clia

nha san xuat.

Nong d6 protein ANGPTL3, néng do triglyxerit, téng néng dd cholesterol, ndéng do HDL
vandng d6 LDL dbi véi timg con vat dugc chudn hoa. Dé chuén hoa, 14n luot nong do cta
ANGPTLS3 protein, triglyxerit, HDL va tdng lwong cholesterol, d61 v6i mdi con vt tai mot

thoi diém, duge chia cho mic dd biéu hién trung binh & con vat d6 trude khi diéu tri (trong
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truong hop nay vao ngay thu -14, -7 va 1) d8 x4c dinh ty 18 gifta mirc d6 bidu hién da “duoc

chuén hoa so véi trude khi dieu tri”.

Dit liéu thir nghi€ém néu trong vi du nay duoc thé hién dudi day trong céc bang 42 dén 45:
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Ting con khi dAu ch6 dugc cho ding lidu tic nhan bét k¥ trong s6 AD05488, AD05743,
AD05775 va AD05841, mdi liéu & mic liéu luong 2,0mg/kg, thé hién muc giam protein

clia ANGPTL3 so véi céc s6 do truée khi ding lidu tai moi thoi diém do.

Vi du 10. Thir nghiém bé sung cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo ¢ chudt
nhit

Dé danh gia hoat tinh in vivo clia céc tdc nhan ARN can thi€p khac nfta cia ANGPTL3 ma
duoc thiét ké dé hudng dich dén vi tri 304 trén gen ANGPTL3, chudt nhat C57BL/6 cai sdu
dén tAm tudn tudi dugc st dung. Cac mau huyét thanh truéce khi ding lidu duoc lay vao ngay
thit -1 sau khi nhin d6i trong thoi gian bon gio. Vao ngay tha 1, mdi con chudt duogc cho
dung dudi da mdt 1an 2001 chira 0,5mg/kg (mpk) tic nhan ARN can thi¢p cua ANGPTL3

XYY\ 1.1 A LA 4

trong D5W (dextroza trong 5% nudc), hoic doi ching (D5W) khong chie
5 C ( ) 8

Lo LA A T
tdc nhan ARN

can thiép, theo cac nhoém dung lidu ma duoc liét ké trong Bang 47.

Bing 47. Cac nhém dung lidu theo Vi du 10

Nhom | Téc nhdn ARN can thi¢p va liéu lwong Ché do dung lidu
1 D5W (khong c6 tac nhdn ARN can thiép) | Ti€ém mot 14n vao ngay thir 1
2 0,5mg/kg AD05488 Tiém mot lan vao ngay thir 1
3 0,5mg/kg AD05790 Tiém mot 14n vao ngay thu 1
4 0,5mg/kg AD05791 Tiém mot 1an vao ngay thi 1
5 0,5mg/kg AD05792 Tiém m6t lan vao ngay thu 1
6 | 0,5mg/kg AD05793 Tiém mot 1an vao ngay thir 1
7 0,5mg/kg AD05794 Tiém mot 1an vao ngay thi 1
8 | 0,5mg/kg AD05795 Tiém mot 1an vao ngay thi 1
9 0,5mg/kg AD05796 Tiém mot 1an vao ngay thu 1
10 | 0,5mg/kg AD05797 Tiém mdt 1an vao ngay thtr 1
11 0,5mg/kg AD05798 Tiém mdt 14n vao ngay thir 1
12 | 0,5mg/kg AD05799 Tiém mdt 1an vao ngay thir 1
13 0,5mg/kg AD05800 Tiém mdt 1an vao ngay thir 1

M3i téc nhén trong s tac nhan ARN can thiép bao gdm trinh tur da duge cai bién va phoi i

huéng dich chita N-axetyl-galactosamin da tiép hop véi d4u tin cling 5’ cla soi ¢d nghia
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(xem c4c bang 3, 4 va 5 v& cac trinh tu d4 duoc cai bién va céc chu tric phdi tir hudng dich).
Nhu néu trén, mdi tac nhan trong s cac tac nhan ARN can thiép cia ANGPTL3 dugc ding
lidu trong thir nghiém nay bao gdém cac trinh tw nucleotit dugc thiét k& d& hudng dich dén
gen ANGPTL3 & vi tri 304. Viéc tiém duoc thuce hién gitta da va co (tic 1a ti€ém dudi da)
vao phan da ching trén viing c¢b va vai. Ba (3) con chudt nhit & m&i nhém duge thir nghiém
(n=3). Huyét thanh dugc gom vao cic ngay thit 8, 15, 22, 29 va for mdt vai nhom vao ngay
thit 36 (tirc 1 chi cac nhém 1, 2 va 9 dén 13). Con chudt nhét bi b di trong thi gian bon
gidr trude mbi 1an gom. Lugng protein cia ANGPTL3 trong huyét thanh duoc do theo thi
nghiém ELISA (do R&D Systems cung cip), theo d& xuét ciia nha san xuét. Triglyxerit,
tbng lugng cholesterol, lipoprotein ty trong cao (HDL) va lipoprotein ty trong thip (LDL)
trong huyét thanh dugc do trén Cobas® Integra 400 (do Roche Diagnostics cung cép), theo

Nbng d6 protein ANGPTL3, ndng do triglyxerit, tong ndng dd cholesterol, nong d6 HDL
va néng d6 LDL dbi v6i mbi con vét duoc chuén héa. D& chudn hoa, 14n luot ndng do cia
ANGPTL3 protein, triglyxerit, HDL va tdng luong cholesterol, dbi voi mdi con vat tai mot
thoi didm duge chia cho mtc dd bidu hién & dong vat d6 trude khi didu tri (trong truong
hop nay vao ngay thi -1) d8 xéc dinh ty 18 giita mirc d0 biéu hién da “duoc chuén héa so
véi trude khi didu tri”. Tiép d6, mic do biéu hién tai thoi didm cu thé duge chuan héa to
nhém déi chitng D5W béng cach chia ty 18 “da duoc chudn héa so v6i trude khi diéu tri”
d6i v6i timg con vat cho ty 1¢ trung binh “da dugce chudn héa so v6i didu tri so bd” cla tit
c& chudt nhét thubc nhém d6i chung D5W. Diédu nay din dén mirc d6 biéu hién cho mdi

thoi diém duoc chuin héa so véi mic d6 & nhom doi ching.

Dit liéu thir nghiém néu trong vi du nay dugc thé hién dudi day trong cac bang 48 dén 52:
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Nhu duoc thé hién trong Bang 48 trén ddy, mdi tic nhan trong s6 cac tac nhan ARN can
thiép cia ANGPTL3 dugce thir lam gidm ddng ké protein cia ANGPTL3 & tat ca cac thoi
diém va xu hudng twong tu con quan sat dugce dbi v6i mirc giam ndng @ TG, tbng nong do

cholesterol va ndng o LDL.

Vi dy 11. Thit nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo & chudt nhdt

Dé danh gia dap tng lidu luong cua tac nhan ARN can thiép cia ANGPTL3 AD05488,
chudt nhit C57BL/6 céi sau dén tam tudn tudi duge st dung. Cac miu huyét thanh trudce
khi dung liéu dugc 14y vao ngay thit -1 sau khi nhin déi trong thoi gian bbn gid. Vio ngay
thir 1, mdi con chudt duge cho dung dudi da mot 14n 2001 chira lidu mg/kg tuong ing cua
tdc nhan ARN can thiép ctia ANGPTL3 trong D5W (dextroza trong 5% nudc), hodc ddi
chtng (D5W) khong chtta tdc nhan ARN can thiép, theo cac nhom dung 1idu ma duoc liét
ké trong Bang 53:

Bang 53. Cac nhém dung liéu theo Vi du 11

Nhém | Tac nhan ARN can thiép va liéu lugng Ché d6 dung lidu
1 D5W (khdng c6 tac nhan ARN can thi€p) Tiém mot 1an vao ngay thu 1
2 0,05mg/kg AD05488 Tiém mot 1an vao ngay thir 1
3 0,1mg/kg AD05488 Tiém mot 1an vao ngay thi 1
4 0,5mg/kg AD05488 Tiém mot 1an vao ngay tht 1
5 1,0mg/kg AD05488 Tiém mot 14n vao ngdy thi 1
6 2,5mg/kg AD05488 Tiém mdt 1an vao ngay thi 1
7 | 5,0mg/kg AD05488 Tiém mdt 14n vao ngay thi 1

Téc nhan ARN can thiép duoe thir (AD05488) bao gdm trinh tur da duoc cai bién va phoi ti
huéng dich chira N-axetyl-galactosamin da tiép hop véi d4u tin cing 5° cla soi c6 nghia
(xem cac bang 3,4 va 5 v& cac trinh ty d& dwoc cai bién va cic chu tric phéi tir huéng dich).
Viée tiém duoc thuc hién gifta da va co (tic la tiém dudi da) vao phan da ching trén ving
b va vai. Bén (4) con chudt nhét & mdi nhém dugc thir (n=4). Huyét thanh dugc gom vao
cac ngay thir 8, 15, 22 va 29. Con chut nhit bj bo d6i trong thoi gian bén gid trude mdi lan
gom. Luong protein cia ANGPTLS3 trong huyét thanh duge do theo thir nghiém ELISA (do
R&D Systems cung cp), theo 8 xudt ctia nha san xuét. Triglyxerit, tong lugng cholesterol,

lipoprotein ty trong cao (HDL) va lipoprotein ty trong thip (LDL) trong huyét thanh duoc
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do trén Cobas® Integra 400 (do Roche Diagnostics cung cép), theo dé xuét ctia nha san

xuat.

Nbng b protein ANGPTL3, ndng d9 triglyxerit, téng ndng d6 cholesterol, ndng do HDL
va ndng do LDL dbi véi timg con vat duge chudn héa. P& chuin hoa, 14n lwot nong do ctia
ANGPTL3 protein, triglyxerit, HDL va tdng luong cholesterol, db1 v6i mbi con vat tai mdt
thoi didm duoc chia cho mirc d6 bidu hién & dong vat d6 trude khi didu tri (trong trudng
hop nay vao ngay thir -1) dé x4c dinh ty 18 gitta muc 46 biéu hién da “duogc chué_n héa so
vé6i trude khi didu tri”. Tiép d6, mirc d6 biéu hién tai thoi didm cu thé duoc chuén hoa so
v6i nhém dbi chimg D5W béng céch chia ty 18 “da duge chudn héa so véi trude khi digu
tri” dbi voi timg con vat cho ty 1€ trung binh “da dugc chudn hoa so véi diéu tri so bo” cta
tAt ca chudt nhit thude nhém d6i chimg D5W. Piéu niy dan dén mire do biéu hién cho mdi

thoi diém duoc chuan hda so véi mire dd & nhom doi ching.

Dit liéu thir nghiém néu trong vi du nay duoc thé hién dudi day trong céc bang 54 dén 58:
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Ngoai ra, ndng d6 ctia ARN thong tin ctia ANGPTL3 ciing duoce danh gid. T4t ca cac con
chudt nhét tir timg nhém twong tmg bi giét vao ngay thit 29 sau khi gom huyét thanh, gan
duoc thu va cac mAu gan khoang 100mg duge gom va dong lanh nhanh trong nito 16ng dé
phan 1&p ARN. Tiép @6, lwong ARN thong tin cia ANGPTL3 & gan cua con chudt nhit
duge do theo k§ thust RT-qPCR, két qua ctia bude do nay dugce thé hién trong Bang 59 dudi
day:

Bang 59. Ndng d6 trung binh ctia ARN thong tin cia ANGPTL3 vao ngay thtr 29, dugce

chudn héa so véi dbi ching theo Vi du 11

Ngay 29
Pinh danh nhém Lwong trung binh twong | Dao q@ng Dao djng
doi cia ARN thong tin thap €ao

cia ANGPTL3 (Loi) (L)
Nhém 1 (D5SW) 1,000 0,075 0,081
Nhém 2 (0,05mg/kg AD05488) 0,798 0,126 0,149
Nhoém 3 (0,1mg/kg AD05488) 0,563 0,054 0,059
Nhoém 4 (0,5mg/kg AD05488) 0,277 0,074 0,100
Nhom 5 (1,0mg/kg AD05488) 0,123 0,035 0,049
Nhom 6 (2,5mg/kg AD05488) 0,036 0,007 0,009
Nhém 7 (5,0mg/kg AD05488) 0,038 0,011 0,016

Nhu duogc thé hién & cac bang 54 va 59, trong sb cac bang khéc, viéc dung tic nhdn ARN
can thiép cia ANGPTL3 AD05488 thé hién mirc giam ca vé protein cia ANGPTL3 va ARN
thong tin cia ANGPTL3.

Vi dy 12. Thit nghiém cdc tdc nhdn ARN can thiép cia ANGPTL3 in vivo & chudt nhdt gidm
thu thé LDL (LDLR)

Pé danh gia tic dong clia viée dung tc nhan ARN can thiép ¢ m6 hinh bénh, chudt nhét ¢6
d6t bién di truyén vé thu thé LDL (trong ban md t& nay con dugc goi la chudt nhit LDLR
KO) nhan dugce trén thi truong (do The Jackson Laboratory cung cép). Chudt nhit LDLR
KO 12 ddng hop tir dbi voi dot bién Ldlr™Her va c6 ndng do cholesterol trong huyét thanh
cao, dic biét 12 néu duge dat & ché do dinh dudng gidu chit béo. Trong thdi gian ba tudn
trude khi bit dau thir nghiém nay, ba muoi chin (39) con chudt nhit LDLR KO duoc dat
1én ché do dinh dudng giau chét béo (Teklad Custom Diets TD.88137). Thém tam (8) con
chu6t nhit LDLR KO duge dit 1én ché d thic #n vién binh thuong trong ciing khoang thoi
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gian ba tuan. Cac mAu huyét thanh trudc khi ding lidu duoc 14y vao ngay thtr -15 va ngay -
1 sau khi nhin d6i trong thoi gian bbn gi0. Vao ngay thur 1, mdi con chudt duge cho dung
du6i da mot 1an 200p1/30g thé trong con vat chira lidu mg/kg twong Gmg clia tic nhan ARN
can thiép cia ANGPTL3 trong D5SW (dextroza trong 5% nuéc), d6i chimg (D5W) khong
chira tidc nhan ARN can thiép, hodc tac nhan ARN can thiép d6i chimg ma bao gom trinh tur
nucleotit duoc thiét ké dé huéng dich dén hé gen cia virut gdy bénh viém gan B (HBV).

Tiém 1An th& hai cing ché phdm d6 cho con vit vao ngay thir 29. Phac b liéu dung dé

181/351

nghién ctru dugc néu trong Bang 60 dudi day:

Béng 60. Cac nhom dung lidu theo Vi du 12

Nhém | Tacnhan ARN can |  Ché do dinh Ché dp dungliu | SO luong chuot
thiép va liéu lrong dudng nhat LDL KO
(n=)
1 D5W (khong c6 tac | Ché do dinh Tiém vao ngay thu 1, 13
nhdn ARN can dudng giau chét cac con vat con lai dugce
thiép) béo (“kiéu Tay”) | tiém 14n thir hai vao
ngay tht 29
2 3,0mg/kg Ché db dinh Tiém vao ngay tht 1, 13
ADO05488 dudng gidu chit | cac con Vit con lai dugc
béo (“kiéu Tay”) | tiém 14n thi hai vao
ngay th 29
3 | 3,0mg/kg tic nhan | Ché d¢ dinh Tiém vao ngay thtt 1, 13
ARN can thiép d6i | dudng giau chét céc con vat con lai dugce
chimg huéng dén | béo (“kiéu Tay”) | tiém 14n thir hai vao
HBV ngay thtr 29
4 | D5W (khong c6 tac | Ché d6 thic an | Tiém vao ngay tha 1 va | 4
nhan ARN can vién thong thuong | ti€ém 14n thir hai mot 1an
thi€p) vao ngay thur 29
5 3,0mg/kg Ché db thirc an Tiém vao ngay tho 1 va | 4
ADO05488 vién thong thuong | tiém 14n thit hai vao
ngay tht 29

Tung con chudt duge duy tri ¢ ché @6 dinh dudng tuong Gng cta nd trong sudt khoang thoi
gian thir nghiém. T4c nhin ARN can thiép dugc thir (AD05488) bao gém trinh tu da duoc
cai bién va phdi tir huéng dich chira N-axetyl-galactosamin da tiép hop véi dau tan cung 5’
cua soi ¢6 nghia (xem céc bang 3, 4 va 5 vé céc trinh tu dd duoc cai bién va céc cdu tric
phdi tir huéng dich). Viée tiém dugce thuc hién gitta da va co (tic 1a tiém dudi da) vao phan
da chung trén vung ¢b va vai. Huyét thanh dugc gom vao cac ngay thir 8, 15, 22, 29 (trude

lidu thit hai), 36, 43, 50 va 57. Con chudt nhit LDLR KO bi bd d6i trong thoi gian bon gio



52446 182/351

182

trude mdi 14n gom. Vao ngay thir 15, bdn (4) con chudt nhét LDLR KO tir cdc nhom 1, 2
va 3 (tic 1a cée nhom duge dung ché do dinh dudng gidu chét béo “kiéu Tay™) bi giét sau
gom khi huyét thanh va vao ngay thir 29, thém bén (4) con chudt nhdt LDLR KO tir cc
nhom 1, 2 va 3 bi giét sau khi gom huyét thanh, nhiam muc dich thuc hién cac danh gia vé
ARN thdng tin.

Luogng protein cia ANGPTL3 trong huyét thanh dugc do theo thtr nghiém ELISA (do R&D
Systems cung cép), theo dé xuét cta nha san xut. Triglyxerit, tbng luong cholesterol,
lipoprotein ty trong cao (HDL) va lipoprotein ty trong thip (LDL) trong huyét thanh duoc
do trén Cobas® Integra 400 (do Roche Diagnostics cung cép), theo d& xudt ctia nha san

xuat.

Nong d6 protein ANGPTL3, ndng do triglyxerit, tdng ndng d6 cholesterol, ndéng d6 HDL
va 116ng d6 LDL dbi v6i mdi con vat dugc chuin héa. P& chun hoa, lugng protein ctia
ANGPTL3, TG, téng luong cholesterol, HDL, hodc LDL twong ting dbi voi mdi con vat tai
mdt thoi diém duoc chia cho mirc d6 biéu hién trung binh & con vét d6 trude khi diéu tri
(trong trudng hop nay 1a trung binh cla ngay -15 vangay -1) dé xac dinh ty 1& gitta mirc do

biéu hién d “dugc chuan hda so véi trude khi diéu tri.”

Tiép d6, muc do biéu hién tai thoi diém cu thé dugc chuén hoa so v6i nhém d6i chitng D5W
ma dugc dung cing ché d6 dinh dudng (tic 1a ché @ dinh dudng gidu chit béo “kiéu Tay”
hodic ché d6 dinh dudng vién thong thudng) bang céch chia ty 1& “da dugc chuén héa so véi
trudce khi didu tri” dbi v6i ting con vat cho ty 1& trung binh “da duoc chuén hoa so véi didu
tri so bd” ciia tit ca chudt nhét thudc nhom dbi chimg D5SW trén cling ché do dinh dudng
tuong ung, tao ra mirc do biéu hién cho ting thoi didm da dugc chudn héa so véi mic do &

nhém doi chung.

Dit liéu thtr nghiém néu trong vi du nay dugc thé hién duéi day trong céc bang 61 dén 65:
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Nhu duoc thé hién trong céc bang 61 dén 65, cdc nhém duge ding lidu 3,0mg/kg tac nhan
ARN can thiép cia ANGPTL3 AD05488 (tic 1a nhom 2 va nhém 5) thé hién mic giam
d4ng k& v& ndng d6 protein ANGPTL3, ndng d6 TG va téng lugng cholesterol & cdc mau
ndy. Céc con chudt nhit LDLR KO theo ché d6 dinh dudng giau chat béo “kiéu Tay” thé
hién ndng db giam dic biét, véi mic giam khoang 99%, vé luong protein cia ANGPTL3
vao ngay thi 57 (0,007) so v6i dbi chimg do ding hai lidu 3mg/kg tic nhan ARN can thiép
cia ANGPTL3 AD05488. Ciing cin phai lvu ¥ ring nhém 3, ma bao gdm ca tac nhdn ARN
can thiép ddi chitng ma bao gdm cc trinh ty nucleotit dugc thiét ké d& huéng dich dén ARN

thong tin ctia HBV, dugc thuc hién nhu mong doi va hau nhu khong tic ché ANGPTLS3.

Ngoai ra, ndng d6 ctia ARN thong tin cia ANGPTL3 ciing dugc dénh gid. Vao ngay thir
15, bdn (4) chudt nhit bj giét tir timg nhém trong s6 cac nhém 1, 2 va 3. Vio ngay thir 29,
thém bdn (4) con chudt nhét bi giét tir ting nhém trong sd cac nhém 1, 2 va 3. Vao ngay
thit 57, tht ca cac con vAt tir tAt ca cac nhom bi giét. Sau khi bi giét, gan dwoc thu gom va
cac mau gan khodng 100mg tur thuy gifta dwge gom va ddng lanh nhanh trong nito 1ong aé
phan 14p ARN. Tiép d6, lugng ARN thong tin cia ANGPTL3 & gan cia con chudt nhit
duoc do theo k§ thuat RT-qPCR va dugc chuin héa so véi lugng ARN thong tin cua con
chudt nhét thude nhém 1 (ché do dinh dudng giau chét béo “kiéu Tay”; ding DSW; giét vao
ngay 15), két qua dugc thé hién trong Bang 66 dudi day:

Bang 66. Nong do trung binh ctia ARN théng tin cia ANGPTL3 vao ngay thir 29, da duoc

chuén héa so v6i dbi chiing theo Vi du 12

Pinh danh nhém Ngay S6 Lwong trung binh | Dao | Dao
giét | lwong twong ddi ciia dong | dong
con vit | ARN thong tin thip | cao
(n=) ciia ANGPTL3 | (L&i) | (16i)
Nhém 1 (D5W, ché do dinh 15 4 1,000 0,213 0,271
dudng gidu chat béo) (giét vao
ngay 15)
Nhém 1 (D5W, ché d6 dinh 29 4 1,133 0,074 0,079
dudng gidu chét béo) (giét vao
ngay 29)
Nhém 1 (D5W, ché d6 dinh 57 5 0,949 0,106 0,119
dudng gidu chét béo) (giét vao
ngay 57)
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Nhom 2 (3,0mg/kg AD05488, 15 4 0,019 0,006 0,009
ché d6 dinh dudng giau chat
béo) (giét vao ngay 15)

Nhém 2 (3,0mg/kg AD05488, 29 4 0,032 0,007 0,009
ché d6 dinh dudng giau chit
béo) (giét vao ngay 29)

Nhém 2B (3,0mg/kg AD05488, | 57 5 0,024 0,005 0,006
ché do dinh dudng giau chat
béo) (giet vao ngay 57)

Nhém 3 (3, Omg/kg tac nhan 15 4 1,044 0,138 0,159
ARN can thiép d6i chu'ng HBV,
ché @5 dinh dudng giau chét
béo) (giét vao ngay 15)

Nhém 3 (3,0mg/kg tac nhan 29 4 1,095 0,206 0,254
ARN can thiép d6i chimg HBV,
ché @6 dinh dudng giau chit
béo) (giét vao ngay 29)

Nhém 3 (3,0mg/kg tac nhan 57 5 0,994 0,134 0,155
ARN can thiép d6i chimg HBV,
ché @ dinh dudng giau chat
béo) (giét vao ngay 57)

Nhom 4 (D5W, vién binh 57 4 1,397 0,055 0,057
thuong)

Nhém 5 (3,0mg/kg AD05488, 57 4 0,060 0,009 0,010
vién binh thuong)

Viée ding tac nhan ARN can thiép cia ANGPTL3 AD05488 thé hién mite gidm déng ké vé
ndng d6 ctia ARN thong tin cia ANGPTL3 & céc con vét theo ché d6 dinh dudng giau chat
béo “kiéu Tay” va dong vat theo ché dd dinh dudng hat thong thuong.

Vi du 13. Thir nghiém cdc tdc nhdn ARN can thiép ciia ANGPTL3 in vivo & khi Rhesus ditoc
nudi bang ché dg dinh dudng gidu fructoza siro ngo (HFCS)

Téc nhan ARN can thiép cia ANGPTL3 AD05488 dugc dénh gid tiép & con khi Rhesus
duoc cho ding siro ngd c6 ham lugng fructoza cao (HFCS). Con khi Rhesus dugc ap dung
ché @ dinh dudng HFCS 37 ngay trude khi ding lidu. D3 biét rang con vat niy phat trién
ndng o triglyxerit huyét twong ting hon 180mg/dl theo ché @6 dinh dudng HFCS. Vao
ngay thit 1 va 14n nfta vao ngay tht 29, bbn (4) con khi Rhesus dugc tiém dudi da 4,0mg/kg
tac nhan ARN can thiép cia ANGPTL3 AD05488 da dugc bao ché trong nuée mudi (n=4).

Thém hai con khi Rhesus duoc ding dbi chimg nuéce mudi thong thudng. Tc nhan ARN
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can thiép cia ANGPTL3 AD05488 chira céc nucleotit da duoc cai bién va bao gdm cac phdi
tr huéng dich N-axetyl-galactosamin dé tiép hop voi dAu tan cling 5' cua soi c6 nghia, nhu

dwoc thé hién trong cac bang 3, 4 va 5.

Céc miu mau khi d6i duoc 14y dé phén tich va cdc mAu huyét thanh duoc phén tich vao cac
ngdy thr -8 (truéc khi ding lidu), 8, 15, 21, 29 va 36. Mic do bidu hién ANGPTL3,
triglyxerit, tbng lugng cholesterol, lipoprotein ty trong cao (HDL) va lipoprotein ty trong
thip (LDL) trong huyét thanh dugc do trén Cobas® Integra 400 (do Roche Diagnostics cung

cap), theo dé xuét ctia nha san xuat.

Nong d6 protein ANGPTL3, ndng d6 triglyxerit, téng ndng do cholesterol, ndéng d6 HDL
va néng do LDL dbi véi timg con vat duge chudn hoa. P8 chuin héa, 14n luot ndng 4o cua
ANGPTL3 protein, triglyxerit, HDL va tong lwong cholesterol, ddi v6i mdi con vat tai mot
thoi diém duoc chia cho muc do biéu hién & dong vat d6 trude khi diéu tri (trong trudng
hop nay vao ngay thir -8) dé x4c dinh ty 1¢ gitta mirc do biéu hién di “duoc chuén hoa so

v6i trude khi diéu tri.”

Dit liéu thir nghiém néu trong vi du nay duge thé hién dudi day trong cac bang 67 dén 71:
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Con khi Rhesus duoc ding AD05488 & muc liéu lugng 4,0mg/kg thé hién mic giam dang
ké v& protein cia ANGPTL3 so v6i cic sb do trude khi ding lidu tai moi thoi diém do.

Ngoai ra, mic gidm ve triglyxerit va tong nong d¢ cholesterol cling 13 10 rang.

Vi dy 14. Thir nghiém cdc tdc nhdn ARN can thiép cua ANGPTL3 va Statins in vivo ¢ con
chudt nhdt gicm thy thé LDL (LDLR)

Pé danh gia tac dong cua viée ding ddng thoi cla céc tac nhan ARN can thiép va statins &
mAau bénh, chudt nhit LDLR KO duoc nhén tir thi truong (do The Jackson Laboratory cung
cp). Trong khoang thoi gian ba tudn trudce khi bit dau thir nghiém nay, bén muoi mot (41)
con chu6t nhit LDLR KO duc 7 dén 8 tudn tudi duoc 4p dung ché d9 dinh dudng giau chét
béo (“kiéu Tay”) (ché do dinh dudng tiy chinh Teklad TD.88137) va duy tri & ché d6 dinh
dudng nay trong todn bd khoang thoi gian thir nghiém. Cac mau huyét thanh trude khi dung
lidu duoc 14y vao ngay 1 cta qua trinh nghién citu sau khi nhin d6i trong thoi gian bdn gio.

Phéc dd liu ding cho thir nghiém dugc néu trong Bang 72 duéi day:

Bang 72. Cac nhém ding lidu theo Vi du 14

194/351

Nhém | Liéu Atorvastatin va Ché @6 | Técnhén ARN canthiépvaliéutuong | Chudt nhat
dimg lidu Ché d6 dung liéu LDL KO (n=)

Chat d4n qua dudng miéng D5W (khéng c6 tac nhan ARN

1 duoc dung hing ngay bit ddu | can thiép) Tiém vao ngay thi 23 7
vao ngay thir 1

, | N/A Mt lidu 2,5mg/kg AD05488 ;

Tiém vao ngay thir 23

10mg/kg atorvastatin dwa vao | Mét lidu 2,5mg/kg AD05488

3 qua duong miéng duge dung | Tiém vao ngay thir 23 8
hing ngay tir ngay thi 1
20mg/kg* atorvastatin qua Mot liéu 2,5mg/kg AD05488

4 dudng miéng duge ding hing | Tiém vao ngay thir 23 6
ngay tur ngay thu 1
10mg/kg atorvastatin dua vao | N/A

5 qua duong miéng dugce dung 7
hing ngay tir ngay thir 1
20mg/kg* atorvastatin dua vao | N/A

6 qua dudong miéng dugce dung 6
hing ngay tir ngay thir 1




52446 195/351

195

* chudt nhit dwoc didu tri & mic 40mg/kg trong thoi gian 11 ngay, tiép d6 duge chuyén

sang muc 20mg/kg sau do.

Chét din duoc ding qua dudng miéng trong thir nghiém 12 hdn hop theo ty 1¢ 1:1 dung dich
Ora-Plus®:Ora-Sweet®, ma dugc thu nhan tir thi truong. P6i véi ché phim dé ding
atorvastatin qua dudng miéng, lifu mong muén tuong {mg cua atorvastatin trude hét duoc
hoa tan trong nuéc vo tring (0,3ml nude cho mdi 1ml ché phdm mong mubn) duoc xody
dén tron tru, tiép theo bd sung hdn hop gdm dung dich Ora-Plus®:Ora-Sweet® theo ty 1é
1:1 (0,7 ml chat d&n cho m&i 1ml ché phdm mong mudn) va duoc quay. Vao ngay thur 1 va
d6i vé6i timg ngay tiép sau, lidu qua dudong miéng duoc ding cho timg nhém trong s céc
nhém, trir nhém 2. Vao ngay thtr 23, cac nhém 1, 2, 3 va 4 duge dung duéi da mot lan lidu
(dextroza trong 5% nuéc), hodc ddi chung chét dan (D5W) khong chira tac nhan ARN can
thiép.

Tac nhan ARN can thiép duoc thir nghiém (AD05488) bao gdm trinh tu da dugc cai bién
va phbi tir huéng dich chira N-axetyl-galactosamin da tiép hop v6i ddu tan ciing 5° ctia soi
¢ nghia (xem céc bang 3, 4 va 5 vé cac trinh tu di duoc cai bién va céc clu trac phbi ti
huéng dich). Viéc tiém duoc thuc hién gitta da va co (tic 1 tiém dudi da) vao phan da
ching trén ving cb va vai. Huyét thanh duge gom vao cc ngdy tha 8, 15, 22 (trudce khi
tiém ARN can thiép), 29, 36, 43 va 50. Con chudt nhit LDLR KO bi bd d6i trong thoi gian

bon gid trude moi lan gom.

Luong protein cia ANGPTL3 trong huyét thanh dugc do theo thir nghiém ELISA (do R&D
Systems cung cip), theo d& xudt ctia nha san xuit. Trong s& cac d4u hiéu sinh hoc khac,
triglyxerit, tong luong cholesterol va lipoprotein ty trong thip (LDL) trong huyét thanh dugc
do trén Cobas® Integra 400 (do Roche Diagnostics cung cép), theo dé xuét ctia nha san

xuat.

Néng d6 protein ANGPTL3, néng do triglyxerit, téng néng dd cholesterol, néng do HDL
va néng d6 LDL dbi voi timg con vat dugc chuén héa. Pé chuin hoa, lugng protein cua
ANGPTL3, TG, téng luong cholesterol, hoic LDL dbi véi timg con vét tai mot thoi diém

duogc chia cho mirc d6 bi€u hién & con vat d6 trudce khi di€u tri ma (trong truong hop nay,
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nong do trude khi dung li€u vao ngay thtr 1) d€ x4c dinh ty 1€ gitta mic dd bieu hién da
“dugc chuan hoa so véi trude khi diéu tri”. Dit li€u thir nghi€ém néu trong vi du nay duoc

thé hién trong cac bang 73 dén 76 dudi day:
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Céc con chudt dugce ding atorvastatin hing ngay thé hién mirc giam 14n luot khoang 40%
dén 60% triglyxerit, giam 23% dén 40% tdng lwong cholesterol va giam khoang 30% dén
45% LDL. Con chudt nhét dugc didu tri bing cac liéu luong atorvastatin cao hon thudng

tao ra mirc giam sau hon.

Viéce ding tac nhan ARN can thiép cia ANGPTL3 AD05488 va dung dong thoi atorvastatin
(tirc 13 nhém 3 va nhém 4) thé hién céc tac dung bd tro dbi véi sb do lipit. Vi du, dbi véi
cdc nhom ma tham gia vao viéc ding ddng thoi atorvastatin va tac nhan ARN can thiép,
tdng cong mic giam triglyxerit, tong lwong cholesterol va LDL, 1an lugt 1a ~95%, ~70% va
~80%. Céc théng sb bién dang lipit va viéc ding ddng thoi atorvastatin 14 t&t hon mot chit

so véi viée chi dung riéng tdc nhan ARN can thi€p cia ANGPTL3 AD05488. Ngoai ra, cac
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v& ndng d6 protein ANGPTLS3, trong khi khong thiy mtc giam & protein cia ANGPTL3 &
nhém ma khong dung tdc nhan ARN can thiép cia ANGPTL3.

Céac phuong an khac

Can phai hi€u rang trong khi sdng ché da dugc bdc 10 cing véi mo ta chi tiét, phan mo ta trén
day chi nham d€ minh hoa va khoéng gidi han pham vi ctia séng ché, ma duge xac dinh bot
pham vi ctia cic di€ém yéu cau bao ho kém theo. Céc khia canh khac, céc vu dieém va cac cai

bién déu nam trong pham vi cac di€m yéu cau bao hd dudi day.



52446 205/351

205
YEU CAUBAO HOQ
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