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Linh vie ki thuét dwoe dé cap

Sang ché dé cap dén cac ;céc nhan ARN can thiép (RNA interference - RNAI), vi
du, cdc tdc nhan ARN can thi€p soi doi, dé e ché sy biu hién cua gen 17B-
hydroxysteroit dehydrogenaza typ 13, cic ché phim ma chira cc tic nhan ARN can
thiép 17B-hydroxysteroit dehydrogenaza typ 13, va phuong phéap st dung ching.

Tinh trang ky thuit ciia sang ché

Protein cua giot lipit tir gan 17f-hydroxysteroit dehydrogenaza typ 13 (thuong
duogc goi la HSD17B13, 17B-HSD13, HSD17B13, 17beta-HSD13, 17beta-HSD typ 13,
hodc 17B-HSD13) 1a mot thanh vién cia ho 17beta-hydroxysteroit dehydrogenaza
(17B-HSD). Ho 17B-HSD bao gdm 14 enzym ma tham gia vao qué trinh khtr hoac oxy
héa cia cac hormon gidi tinh, cac axit béo, va cic axit mat. Mirc d6 phan bd & mo, dinh
vi can t& bao, va wu tién xtic tic khac nhau gifta cac thanh vién khac nhau thudc ho nay.
Ho 17p-HSD thé hién tinh dic hiéu co chét da dang, bao gém cac steroit, lipit, va cac

retinoit.

Protein 17B-HSD13 dugc phan bd khip nhiéu loai mé trong co thé va ma hoa
bdi gen HSD17B13 (dugc goi theo cach khéc 1 gen 17B-HSD13). P4 biét ring murc do
biéu hién cao nhét duogc théy & té bao gan ¢ gan, trong khi néng do thép c¢6 thé duoc
phét hién & budng trimg, tity xwong, than, ndo, phdi, co xuong, bang quang, va tinh
hoan. Chtrc nang cua 17B-HSD13 chua duge hiéu rd hoan toan, tuy nhién, da thdy ring
mat vai trong sb céc thanh vién thudc ho 17B-HSD, bao gém 17B-HSD-4, -7, -10, va -
12, tham gia vao qua trinh chuyén héa hydrat cacbon va axit béo. Piéu ndy goi y rang
17B-HSD13 con c6 thé déng vai trd trong cic chu trinh chuyén héa lipit. P c6 thong
bao ring sy diéu chinh ting 17p-HSDI13 & gan di duoc quan sat thiy & cac bénh nhan
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méc gan nhiém m&, ma hd tro vai trd clia enzym ndy trong sinh bénh hoc ciia bénh gan

nhiém m& khong do rugu (NAFLD).

Trude ddy, Wen Su va cac dong tac gia da xac dinh 17p-HSD13 1 protein lién
két voi giot nho lipit (lipid droplet - LD) & bénh nhan NAFLD, va da thong béo rang
178-HSD13 1a mdt trong sb céac protein LD da dugc biéu hién nhiéu nhét dinh vi mot
cach dic trung trén bé mat cia LD. (Wen Su et al., Comparative proteomic study reveals
17p-HSD13 as a pathogenic protein in nonalcoholic fatty live disease, 111 PNAS
11437-11442 (2014)). Ngoai ra, con phat hién duoc ring ndng d6 cua 17p-HSD13 da
duoc didu chinh tdng ¢ gan cla cac bénh nhan va chudt nhit mic NAFLD. Hién tuong
biéu hién qua murc dan dén hién tugng ting sb lugng va kich ¢& ctia LD, trong khi viéc
13m cim gen ctia HSD17B13 lam suy yéu su hinh thanh LD cam tng béi axit oleic &
céc té bao gan duoc nudi cay. DA thiy rang hién tuong biéu hién qua mirc protein 17p-
HSD13 & gan cua chudt nhit C57BL/6 1am tdng dang ké muc do tao m& va ham luong
triglyxerit (TG) & gan, dn dén kiéu hinh gan m3.

Bang ching bd sung 4m chi sy biéu hién gen HSD17B13 & sinh bénh hoc cta
NAFLD va bénh viém gan nhiém m& khéng do rugu (NASH) duge cung cép trong tai
li€u: N.S. Abul-Husn et. al., 4 Protein-Truncating HSD17B13 Variant and Protection
from Chronic Liver Disease, 378 N. Eng. J. Med. 1096-1106 (2018). Nhém nay thuc
hién thir nghiém lién két hé gen rong rdi, ma bidu 16 bién thé ghép ndi (1s72613567:TA)
& HSD17B13 ma lién quan dén lwong giam cia alanin amino transferaza (ALT) va
aspartat amino transferaza (AST), biéu thi ton thwong va viém gan it hon & cac bénh
nhan méc gan m&. Bién thé ghép ndi san sinh protein cut mat chirc nang, cho thiy ring
HSD17B13 thuong tao ra san phém ma c6 thé tao didu kién thuén loi cho sy hu hai té

bao gan.

NAFLD 13 méi quan tdm chinh vé& stic khoe trén toan thé gi¢i. NAFLD 1a thuat
ngit bao trum nhiéu tinh trang & gan dao dong vé mirc d6 nghiém trong cua tén thuong
va chimg xo hoa tao thanh. Trong sd cAc tinh trang ndy, chi riéng chimg gan nhiém m&
(gan md&) thuong dugc goi 1a NAFL, va NASH thuong dugc xac dinh 1a quy trinh
nghiém trong hon ¢6 viém va t6n thuong t& bao gan (bénh viém gan nhiém m&). N6i

chung, NASH keém theo chiing xo hda, ma thuong tién trién thanh bénh xo gan. Cac
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bénh nhan chi mac NAFL ¢6 nguy co thdp hon v& hé qua bét l¢i, trong khi su ¢6 mit
cia NASH lam ting nguy co cac hé qua lién quan dén gan va khong lién quan dén gan.
Céc hé qua bét 1gi & gan lién quan dén NASH bao gdm suy gan, bénh xo gan, va ung
thu biéu md té bao gan. Cac hé qua bét lgi khong lién quan dén gan thudng lién quan

dén murc ting bénh tim mach va ty 1€ 4c tinh.

Trén toan ciu, mic d6 phd bién cia NAFLD duogc du tinh khoang ~25%. O Mg,
s6 lwong ca NAFLD dugc dy doan ting tir 83,1 triéu trong ndm 2015 (~25% déan s6)
dén 100,9 triéu vao nim 2030. NASH dugc cho 14 tao nén ty phﬁn tdng cua céac ca nay,
ting tir 20% dén 27% sé ngudi 16n mic NAFLD. Mirc d phd bién gia ting cta bénh
nay chic chén s& dan dén ganh ning tai chinh cao hon, va s& kém theo ca sb luong gia
tang bénh nhan méc bénh gan giai doan cudi can cdy ghép gan va mirc ting dot bién vé
ung thu bidu mo té bao gan. So vdi ty 18 méc céc bénh gan khic, ty 1é phan trim cao
(~35% dén 50%) cac ca ung thu bidu mo té bao gan ma ndy sinh & NASH xuét hién
trude khi cac bénh nhan bi xo gan va viéc sang loc ung thu duogc thuc hién déu din.
Piéu nay thudng dan dén céac loai u ma 14 16n hon va kho chita tri hon so véi cac cin

bénh khéc.

Bénh gan lién quan dén ruou (ARLD) ciing 12 phd bién trén toan thé gi6i va chi
bénh gan dién tién bi gy ra boi st dung ruou qua nhidu kéo dai. Nhiéu trang thai bénh
khac ctia ARLD tdn tai va bao gdbm gan m& do rugu (nhiém m& do rugu), bénh viém

gan do rugu, va bénh xo gan.

Hién nay, chua c6 duge chét ndo dugc cAp phép sir dung dé diéu tri NASH hodac

céc bénh khac va cac tinh trang bénh Iy khac ma thudc nhém NAFLD hodc ARLD.
Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 14 d& xut cAc giai phap k¥ thuét cho cac vén dé ton dong
néu trén. Cu thé, muc dich cta sang ché 1 dé xuét tac nhan ARN can thiép, ché phém
chtra tdc nhan ARN can thiép va phuong phap in vitro rc ché su biéu hién cua gen
HSD17B13. Cin c6 cic tac nhan ARN can thiép (ARNi) méi dic hi€u véi gen
HSD17B13 (trong ban md ta nay con dugc goi la tdc nhan ARN can thiép, tac nhan
khoi mao ARN can thiép, ho#c tdc nhan khoi mao), vi du, céc tac nhan ARN can thiép
soi d6i, ma cling cé thé e ché mot cach chon loc va hitu hiéu su biéu hién cta gen
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HSD17B13. Ngoai ra, cin ¢6 ché phAm ma chira c4c tac nhan ARN can thigp méi ddc
hiéu v4i HSD17B13 dé diéu tri cac bénh nhu NAFLD, NASH, ching xo héa gan, va

bénh gan do rugu hodc khong do rugu, ké ca bénh xo gan, trong s6 nhiéu bénh khéc.

No6i chung, ban mo ta nay bdc 10 cac tac nhan ARN can thiép méi déc hiéu véi

gen HSD17B13, céac ché phidm ma chira céc tac nhan ARN can thiép HSD17B13, va

céc phuong phap trc ché sy biéu hién ctia gen HSD17B13 in vitro va/hodc in vivo bang
céch st dung céc tac nhAn ARN can thi¢p HSD17B13 va cac ché phAm ma chira cac tac
nhan ARN can thiép HSD17B13 dugc boc 10 trong ban mo ta nay. Céac tdc nhan ARN
can thiép HSD17B13 dugc boc 16 trong ban m ta ndy c6 thé lam giam, Gc ché, hodc
lam cAm mot cach chon loc va hitu hiéu sy biéu hién cua gen HSD17B13 ¢ d6i tugng,

vi du, d6i trong 13 ngudi hogic ddi twong 1a dong vat.

Céc tac nhan ARN can thiép HSD17B13 dugc boc 10 ¢ thé duoc dung trong céc
phuong phép didu tri chita (ké ca didu tri nhdm muc dich dy phong va diéu tri nham
muc dich ngin ngira) cac triéu ching va céc bénh lién quan dén NAFLD, NASH, ching
x0 hoa gan, va bénh gan do rugu hodc khong do ruou, ké ca bénh xo gan. C4c phuong
phap dugc boc 1§ trong ban md td nay bao gdm viéc ding mot hodic nhiéu tac nhan ARN
can thiép HSD17B13 cho d6i tuong, vi du, d61 twong ngudi hodc d6i tugng dong vat,
béng cach 4p dung cac phuong phép thich hop bét ky da biét trong linh vuc k§ thuét

ndy, nhu tiém dudi da hodc ding qua duong tinh mach.

Theo mdt khia canh, ban mo ta nay bdc 1§ cac tac nhan ARN can thiép dé (e ché
su biéu hién ctia gen HSD17B13, trong dé tac nhan ARN can thi¢p bao gém SO1 ¢co
nghia (con dugc goi 1a soi cho) va soi d61 nghia (con dugc goi 12 soi dan). S¢i c6 nghia
va soi ddi nghia c6 thé mot phﬁn, hau nhu, hoic hoan toan bd tro cho nhau. Chiéu dai
cua soi cd nghia va sgi d6i nghia ctia tic nhan ARN can thiép dugc bdc 19 trong ban md
ta nay, mdi soi c6 thé co chidu dai gdm 16 dén 49 nucleotit. Theo mot s6 phuong 4n,
soi ¢6 nghia va soi dbi nghia doc 18p c6 chidu dai tir 17 dén 26 nucleotit. S¢i c¢6 nghia
va soi dbi nghia c6 thé ¢ chidu dai gidng nhau hoic chiéu dai khac nhau. Theo mdt s6
phuong 4an, soi c6 nghia va sgi d6i nghia doc 1ap c6 chiéu dai tr 21 dén 26 nucleotit.
Theo mdt s6 phuong an, sgi c6 nghia va soi dbi nghia doc 1ap cé chidu dai tir 21 dén 24

nucleotit. Theo mot s& phuong 4n, cé hai soi c6 nghia va soi doi nghia deu c6 chiéu dai
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21 nucleotit. Theo mot s6 phuong 4n, soi di nghia doc 1ap c6 chiéu dai 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, hodc 30 nucleotit. Theo mot ) phuong an, céc sgi ¢o
nghia doc 1ap c6 chidu dai 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, hoac 49 nucleotit. Céc
t4c nhan ARN can thiép duoc bac 10 trong ban md ta nay, sau khi phan phéi dén té bao
bidu hién HSD17B13, tc ché sy biéu hién ciia mdt hoge nhiéu gen HSD17B13 in vivo

hodéc in vitro.

CAc tac nhan ARN can thiép HSD17B13 dugc bdc 1§ trong ban mo td nay hudng
dich dén gen HSD17B13 cla ngudi (vi dy, xem SEQ ID NO:1). Theo mot s6 phuong
4n, cac tac nhan ARN can thiép HSD17B13 dugc bdc 16 trong ban md ta nay hudng
dich d@én mot phan cta gen HSD17B13 ¢6 trinh tw ctia trinh ty bét ky da boc 19 trong
bang 1.

Céc vi du vé sgi c6 nghia va sgi ddi nghia cua tic nhan ARN can thiép
HSD17B13 ma c6 thé dugc dua vao & cic tac nhan ARN can thigp HSD17B13 duogc
boc 10 trong ban md ta nay dugc thé hién trong bang 3 va bang 4. Cac vi du vé céc phic
kép ciia tic nhan ARN can thi¢gp HSD17B13 dugc thé hién trong bang 5, va cac cAu tric
héa hoc va cac gian do ctia céc téc nhan ARN can thigp HSD17B13 nhét dinh ma dugc
thé hién duoc lién két véi cac phdi tir huéng dich ma bao gdm N-axetyl-galactosamin,
duoc thé hién trén céc hinh 1A dén 10D va cac hinh 11A dén 11E. Céc vi du vé cac
trinh tu dudi 16i g@)m 19 nucleotit ma g@)m hodc dugc bao gém & soi cd nghia va soi dbi
nghia cua céc tac nhan ARN can thiép HSD17B13 dugc boc 16 trong ban mo ta nay,
duogc thé hién trong bang 2.

Theo khia canh khéc, ban mo ta nay bdc 19 cac phuong phép phan phéi tac nhan
ARN can thiép HSD17B13 dén té bao gan & ddi twong, nhw dong vat ¢ vu, in vivo.
Séang ché con d& xuét cac ché phdm dé dung trong cac phuong phap nay.

Mot hodic nhidu tac nhan ARN can thiép HSD17B13 c¢6 thé dugc phan phdi dén
té bao hoic md dich bang cach ap dung cong nghé phan phéi oligonucleotit bat ky da
biét trong linh vuc k¥ thuat nay. Theo mot s6 phuong 4n, tac nhadn ARN can thiép
HSD17B13 dugc phan phdi dén té bao hosc md dich bing cach lién két hodc tiép hop
cong hoéa tri tic nhan ARN can thiép v6i nhom huéng dich, nhw thu thé phoi tu

5
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asialoglycoprotein (tirc 1a phéi tr ma bao gdm hop chit ¢ 4i lyc véi thu thé
asialoglycoprotein, ma dugc biéu hién nhidu & té bao gan & gan). Theo mot s6 phuong
an, phéi tir thu thé asialoglycoprotein bao gém, chi bao gém, hodc chu yéu gém,
galactoza hogc cum dan xuét tir galactoza. Theo mot s6 phuong 4n, tic nhan ARN can
thiép HSD17B13 dugc lién két v6i nhom huéng dich hogc phéi tir huéng dich ma chira
chét dan xuit galactoza cuia N-axetyl-galactosamin. Theo mot s6 phuong 4n, cum din
xuét galactoza gdm hogc chi bao gdm trime N-axetyl-galactosamin hodc tetrame N-

axetyl-galactosamin.

Theo mét s6 phuong 4n, cac tac nhan ARN can thiép HSD17B13 duoc bde 10
trong ban mo ta ndy ma dugc tiép hop véi cac nhém hudng dich hodc cac phdi tir huéng
dich ma bao gém N-axetyl-galactosamin dugc ndi bd héa mot cach chon loc boi cac té
bao & gan, va dic biét 1a cac t€ bao gan, thong qua qué trinh ndi nhap bao qua trung

gian thu thé hodc theo cach khac.

Theo mét s6 phwong 4n, nhém hudng dich duoc lién két v6i dau tan ciing 3" hodic
5’ ciia soi ¢6 nghia clia tac nhan ARN can thiép HSD17B13 dugc bdc 16 trong ban md
t4 nay. Theo mot s6 phwong &n, nhém hudng dich dugc lién két voi dau tan ciing 5’ cla

so1 ¢6 nghia.

Céc vi du vé cac phdi tir huéng dich va cac nhém huéng dich hiru ich dé phan
phdi cac tac nhan ARN can thiép HSD17B13 dugc boc 10 trong ban md ta nay dén cac
té bao gan dugc boc 19, vi du, trong cac cong bb don quéc té s6 W02018/044350 va
WO02017/156012, ma dugc dua hoan toan vao ddy bang cach vién dan. Theo mot sd
phuong 4n, c4c tdc nhdn ARN can thigp HSD17B13 duogc bdc 10 trong ban mo ta nay
¢ thé duoc lién két véi mot hodc nhiu phéi tir huéng dich ¢6 cau tric cia (NAG25),
(NAG25)s, (NAG26), (NAG26)s, (NAG27), (NAG27)s, (NAG28), (NAG28)s,
(NAG29), (NAG29)s, (NAG30), (NAG30)s, (NAG31), (NAG3I)s, (NAG32),
(NAG32)s, (NAG33), (NAG33)s, (NAG34), (NAG34)s, (NAG35), (NAG35)s,
(NAG36), (NAG36)s, (NAG37), (NAG37)s, (NAG3B), (NAG38)s, (NAG39),
(NAG39)s, tung cAu tric 14 nhu duoc x4c dinh trong ban mé ta nay ¢ bang 6.

Theo mot sb phuong éan, cc tac nhan ARN can thi€p HSD17B13 duogc boc 10

trong ban md ta nay duoc lién két voi phdi tir huéng dich ma chira ba gbc N-axetyl-

6
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galactosamin & dau tan ciing 5° ctia sgi ¢6 nghia, khi phbi tir hudng dich c6 cAu tric clia
(NAG25), (NAG25)s, (NAG26), (NAG26)s, (NAG27), (NAG2T7)s, (NAG23),
(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, tung cAu trac 12 nhu duge x4c dinh trong ban mo ta ndy ¢ bang
6.

Theo mdt sb phuong an, ban md ta nay boc 16 cac ché ph'flm ma chira mot hodc
nhidu tac nhan ARN can thiép HSD17B13 ma c6 cau tric phirc kép dwoc boc 1 trong
bang 5.

Theo khia canh khéc, ban mo ta nay boc 10 cac phuong phap e ché su biéu hién
ctia gen HSD17B13, trong d6 cac phuong phéap bao gdm viéc ding cho ddi twgng hodc
t& bao cua dbi twong luong tac nhan ARN can thiép HSD17B13 ¢6 kha néng trc ché su
biéu hién cua gen HSD17B13, trong d6 tac nhdn ARN can thi¢p HSD17B13 chtra soi
c6 nghia va soi d6i nghia, va trong do s¢i d6i nghia bao gdm trinh tu cta trinh ty batky
trong sd cac trinh tu nucleotit cia soi d6i nghia trong bang 2 hodc bang 3. Theo mot 56
phuong 4n, ban mo ta ny boc 1o phuong phép tc ché sy biéu hién ctia gen HSD17B13,
trong d6 phuong phap bao gdm viéc dung cho dbi twong hodc cho té bao lugng téc nhan
ARN can thiép HSD17B13 ¢6 kha ning @ ché su biu hién ctia gen HSD17B13, trong
d6 tac nhan ARN can thiép HSD17B13 chtra soi c6 nghia va soi d6i nghia, va trong d6
soi ¢6 nghia bao gdm trinh ty cua trinh tu bét ky trong sb cac trinh tu cla sgi c6 nghia
nucleotit trong bang 2 hodc bang 4. Theo mot s phuong 4n, ban md ta nay boc 19
phuong phép e ché su biéu hién ctia gen HSD17B13 ¢ té bao hodc d6i tugng, trong d6
phuong phép bao gdm viéc dung cho té bao hodc dbi twong tac nhan ARN can thiép
HSD17B13 c6 s¢i ¢6 nghia chira trinh ty cua trinh tu bét k¥ trong sd cac trinh tu trong
bang 4, va sgi d6i nghia chra trinh tw cua trinh tu bét ky trong s6 céc trinh ty trong bang
3. C4c ché phdm dé dung trong céc phuong phap nay ciling duge boc 19 trong ban mo ta
nay.

Theo khia canh khac, ban mo ta nay boc 1§ cac phuong phap didu tri (ké ca didu

tri ngdn nglra hodc diéu tri du phong) cdc bénh hodc céc triéu chimg gay ra bdi NAFLD,
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NASH, chtng xo héa gan, va/hodc bénh gan do ruou hodc khong do ruou, ké ca bénh
X0 gan, trong d6 cac phuong phap bao gbm viéc dung cho dbi tugng c6 nhu cau tac
nhan ARN can thiép HSD17B13 ¢6 soi d6i nghia ma bao gdm trinh ty cta trinh tu bét
ky trong sb cac trinh tu trong bang 2 hodc bang 3. Theo mot s6 phuong 4n, ban md ta
nay boc 16 cac phuong phap didu tri (k& ca didu tri mang tinh ngan nglra) cac bénh hodc
céc triéu ching giy ra boi NAFLD, NASH, ching xo hoa gan, va/hodc bénh gan do
ruou hodc khong do ruou, ké ca bénh xo gan, trong d6 cac phuong phap bao gbm viéc
dung cho d6i twong c6 nhu cdu tac nhan ARN can thiép HSD17B13 c6 soi c6 nghia
chira trinh tu cta trinh bat k¥ trong sb céac trinh tu trong bang 2 hodc bang 4. Séng ché

con d& xuét cac ché phdm dé dung trong cac phwong phap nay.

Theo mdt sd phuong 4n, cac ché phAm d& phan phdi téc nhan ARN can thigp
HSD17B13 dén té bao & gan, dic biét 1a céc t& bao gan, in vivo, dugc bdc 1, cac ché
ph&m chira: tic nhan ARN can thiép HSD17B13 dugc lién két hogc duoc tiép hop véi

nhém hudng dich. Theo mot s6 phuong én, nhém hudng dich 1a N-axetyl-galactosamin.

Theo mdt sd phuong 4n, tdc nhan ARN can thi¢p HSD17B13 duoc bdc 10 trong
ban mo t& nay bao gdm s¢i ddi nghia ma chi bao gbm, chi yéu gdm, hogc chira trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5" 2 3") UCAUCU-
AUCAGACUUCUUACG (SEQ ID NO:3). Theo mot sd phuong 4n, tic nhan ARN can
thiép HSD17B13 duogc boc 1§ trong ban md ta nay bao gdm soi dbi nghia ma chi bao
gdm, chu yéu gdm, hoic chira trinh tu nucleotit khac ¢ khong nhiéu hon 1 nucleotit so
v6i trinh tu nucleotit (5’ = 3') UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3),
trong d6 tat ca hodc hau nhu tAt ca cac nucleotit 12 cc nucleotit da dugc cai bién. Theo
mot sd phuong 4n, tic nhdn ARN can thi¢gp HSD17B13 dugc bdc 16 trong ban mo ta
nay bao gém soi ddi nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty nucleobazo
khic & 0 hodc 1 nucleobazo so véi trinh ty nucleotit (5" = 3') UCAUCUA-
UCAGACUUCUUACG (SEQ ID NO:3), trong d6 SEQ ID NO:3 ndm & vi tri 1 dén 21
(5' = 3') cia soi d6i nghia.

Theo mdt s6 phuong 4n, tdc nhan ARN can thiép HSD17B13 duoc bdc 10 trong
ban mo ta nay bao gf“)m soi d6i nghia ma chi bao gém, chu yéu gém, hodc chira trinh tu

nucleotit cai bién khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5’ = 3")
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usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2), trong d6 a, ¢, g, va u lan
luot biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc uridin; Af, Cf, Gf, vaUf 1an
luot biéu thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két
phosphorothioat, va trong d6 s¢i cé nghia it nhét 12 bd tro dang ké cho sgi ddi nghia.
Nhu ngudi c6 hiéu biét trung binh trong Iinh vuc k¥ thuat nay sé hiéu 15, viéc dua lién
két phosphorothioat vao nhu dugc thé hién & cac trinh tu nucleotit cai bién dugc boc 10
trong ban mo ta nay thay thé lién két phosphodieste thudong cé & cac oligonucleotit (vi
du, xem cac hinh 11A dén 11E thé hién tat ca c4c lién két gifta cac nucleosit). Theo mot
s& phuong 4n, tac nhan ARN can thiép HSD17B13 dugc boc 19 trong ban mo ta nay
bao gém soi ddi nghia ma chi bao gém, chu yéu gém, hodc chira trinh tu nucleotit (5’
> 3/) usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2), trong d6 a, ¢, g, vau
14n luot biu 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 s¢i c6 nghia it nhét 12 bd tro déng ké cho soi dbi nghia.

Theo mdt s6 phuong 4n, tic nhan ARN can thiép HSD17B13 dugc bdc 10 trong
ban md ta ndy bao gdbm soi d6i nghia ma chi bao gdm, chi yéu gdm, hogc chira trinh tu
nucleotit cai bién khac & khong nhiéu hon 1 nucleotit so véi trinh tu nucleotit (5' = 3)
usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4), trong d6 a, ¢, g, va u lan luot
biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hogc uridin; Af, Cf, Gf, va Uf 1an luogt
biéu thi 2'-flo adenosin, xytidin, guanosin, hodc uridin; va s thé hién lién két
phosphorothioat, va trong d6 s¢i c6 nghia it nhét 12 bd trg déng ké cho sgi ddi nghia.
Nhu ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay sé hiéu 18, viéc dua lién
Kkét phosphorothioat vao nhu dugc thé hién & céc trinh tu nucleotit cai bién dugc boc 10
trong ban mo ta nay thay thé lién két phosphodieste thudng c6 & céc oligonucleotit (vi
du, xem cac hinh 11A dén 11E thé hién tét ca céc lién két gitta cac nucleosit). Theo mot
s& phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc bdc 1§ trong ban md ta nay
bao gém soi ddi nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty nucleotit (5
- 3" usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4), trong doa,c, g vaulin
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, hodc uridin; va s thé hién lién két

phosphorothioat, va trong d6 s¢i c6 nghia it nhét 12 bd tro déng ké cho sgi dbi nghia.
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Theo mdt sb phuong 4n, tic nhan ARN can thi¢p HSD17B13 dugc bdc 10 trong
ban mb ta nay bao gdm soi ddi nghia ma chi bao gbm, chit yéu gdm, hodc chia trinh ty
nucleobazo khéac & 0 hodc 1 nucleobazo so v6i trinh tu nucleotit (5" = 3") UGAUCC-
AAAAAUGUCCUAGGC (SEQ ID NO:6). Theo mot s6 phuong 4n, tic nhan ARN can
thiép HSD17B13 duoc bdc 1§ trong ban mo ta nay bao gbm soi d6i nghia ma bao gdm,
chu yéu goém, hodc chira trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi
trinh tu nucleotit (5’ 2 3') UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6), trong
d6 tht ca hodc hau nhu tit ca cic nucleotit 1a cac nucleotit d& duoc cai bién. Theo mot
sé phwong 4n, tac nhan ARN can thiép HSD17B13 dugc boc 10 trong ban mo ta nay
bao gém soi dbi nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty nucleobazo
khic & 0 hoic 1 nucleobazo so vé6i trinh tu nucleotit (5' = 3)
UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6), trong d6 SEQ ID NO:6 nam & vi
tri 1 d&n 21 (5' > 3') cua soi d6i nghia.

Theo mét sb phuong 4n, tAc nhan ARN can thiép HSD17B13 dugc boce 10 trong ban mo
t4 ndy bao gdm s¢i ddi nghia ma chi bao gdm, chi1 yéu gdm, hoic chra trinh tw nucleotit
cai bién khac ¢ khong nhiéu hon 1 nucleotit so v&i trinh ty nucleotit (5" = 3') usGfsas-
UfcCfaAfaAfaUfgUfcCfuAfgGfsce (SEQ ID NO:5), trong d6 a, ¢, g, vau lan 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 sgi c6 nghia it nhét 12 bd trg déng ké cho sgi d6i nghia. Nhu ngudi c6 hiéu
biét trung binh trong Iinh vuc k¥ thuat ndy sé hidu 18, viéc dua lién két phosphorothioat
vao nhu duoc thé hién & céc trinh ty nucleotit cai bién dugc boc 18 trong ban mo ta nay
thay thé lién két phosphodieste thudng ¢ & cac oligonucleotit (vi dy, xem cac hinh 11A
dén 11E thé hién tit ca cac lién két giita cac nucleosit). Theo mot s6 phuong 4n, tac
nhan ARN can thiép HSD17B13 dugc bdc 16 trong ban mo ta nay bao gdm s¢i dbi nghia
ma chi bao g@)m, chu yéu gém, hoic chira trinh tu nucleotit (5' 2> 3')
usGfsasUfcCfaAfaA faUfgUfcCfuAfgGfse (SEQ ID NO:5), trong d6 a, ¢, g, vau lan
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, hodc uridin; va s thé hién lién két

phosphorothioat, va trong d6 s¢i c6 nghia it nhét 12 bd tro déng ké cho soi d6i nghia.
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Theo mot s6 phurong 4n, tic nhan ARN can thiégp HSD17B13 dugc boce 10 trong ban mo6
t4 ndy bao gdm s¢i ddi nghia ma chi bao gbm, chii yéu gdm, hodc chira trinh tw nucleotit
cai bién khac ¢ khong nhiéu hon 1 nucleotit so v&i trinh tu nucleotit (5" = 3') usGfsas-
UfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ ID NO:7), trong d6 a, ¢, g, vau 1an 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, hodc uridin; va s thé hién lién két phosphorothioat,
va trong d6 sgi c6 nghia it nhét 12 b tro déng ké cho soi d6i nghia. Nhu ngudi ¢o hiéu
biét trung binh trong Iinh vuc k§y thuat ndy sé& hidu 13, viéc dua lién két phosphorothioat
vao nhu dugc thé hién & céc trinh ty nucleotit cai bién dugc boc 16 trong ban mo ta nay
thay thé lién két phosphodieste thudng ¢ & cac oligonucleotit (vi dy, xem cac hinh 11A
dén 11E thé hién tit ca céc lién két gilta cac nucleosit). Theo mot s6 phuong 4n, tic
nhan ARN can thiép HSD17B13 dugc bdc 19 trong ban mo td nay bao gdm soi d6i nghia
ma chi bao gém, chu yéu gém, hoic chira trinh ty nucleotit (5' = 3')
usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ ID NO:7), trong d6 a, ¢, g, vau 1an luot
biéu 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, va trong d6 s¢i c6 nghia it nhét 12 b tro dang ké cho soi d6i nghia.

Theo mdt s& phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 1 trong
ban mo ta nay bao gdm sgi ddi nghia ma chi bao gbm, chi yéu gdm, hodc chita trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so véi trinh tu nucleotit (5" = 3") UCAUCU-
AUCAGACUUCUUACG (SEQ ID NO:3) va sg¢i c¢6 nghia ma chi bao gbm, chi yéu
gém, hodc chira trinh tw nucleobazo khc & 0 hodc 1 nucleobazo so v6i trinh tu nucleotit
(5' > 3") CGUAAGAAGUCUGAUAGAUGA (SEQ ID NO:8). Theo mot sd phuong
4n, tac nhan ARN can thiép HSD17B13 dugc bdc 1 trong ban md ta nay bao gém soi
d6i nghia ma chi bao gdm, chu yéu gém, hodc chira trinh ty nucleotit khac ¢ khong
nhiédu hon 1 nucleotit so v6i trinh tu nuéleotit G =2 39
UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3), trong d6 tat ca hodc hdu nhu tat
ca cac nucleotit 13 cac nucleotit da dugc cai bién, va soi c6 nghia ma chi bao gbm, chu
yéu gdm, hogc chira trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so v&i trinh
tu nucleotit (5' > 3") CGUAAGAAGUCUGAUAGAUGA (SEQ ID NO:8), trong d6

tAt ca hodc hdu nhu tat ca cac nucleotit 12 cac nucleotit dd dugc cai bien.
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Theo mdt sb phuong 4n, tic nhan ARN can thi¢p HSD17B13 dugc boc 10 trong
ban md ta nay bao gom s¢i d61 nghia ma chi bao gdm, chit yéu gbém, hozc chira trinh tu
nucleobazo khac & 0 hodc 1 nucleobazo so v6i trinh tu nucleotit (5" 2 3") UGAUCC-
AAAAAUGUCCUAGGC (SEQ ID NO:6) va s¢i c6 nghia ma chi bao gdm, chi yéu
gém, hodc chtra trinh tw nucleobazo khéc ¢ 0 hodc 1 nucleobazo so v6i trinh ty nucleotit
(5' > 3" GCCUAGGACAUUUUUGIAUCA (SEQ ID NO:11), trong 46 I thé hién
nucleotit inosin (hypoxanthin). Theo mot s6 phuong 4n, tac nhdn ARN can thiép
HSD17B13 dugc boc 16 trong ban mb ta nay bao gdm soi d6i nghia ma chi bao gdm,
chi yéu gdm, hodc chira trinh tu nucleotit khac & khong nhiéu hon 1 nucleotit so véi
trinh ty nucleotit (5’ = 3') UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6), trong
d6 tAt ca hodc hiu nhu tAt ca cc nucleotit 14 cac nucleotit da dugc cai bién, va soi ¢é
nghia ma chi bao gbm, chi yéu gdm, hodc chira trinh ty nucleotit khac & khong nhiéu
hon 1 nucleotit so véi trinh tu nucleotit (5’ = 3") GCCUAGGACAUUUUUGIAUCA
(SEQ ID NO:11), trong do I thé hién nucleotit inosin (hypoxanthin), va trong dé toan

b6 hodc hau nhu toan bd cac nucleotit 14 cac nucleotit dd duoc cai bien.

Theo mdt s6 phuong 4n, tic nhan ARN can thiép HSD17B13 dugc bdc 10 trong
ban mo ta nay bao gdbm s¢i d6i nghia ma chi bao gbm, chi yéu gdm, hodc chira trinh tu
nucleotit cai bién (5’ 2 3') usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2),
va s¢i ¢6 nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty nucleotit cai bién (5’
> 3") cguaagaaGfUfCfugauagauga (SEQ ID NO:9), trong d6 a, ¢, g, vau 14n luot bidu
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; vas thé hién lién két phosphorothioat.
Theo mot sd phuong 4n, tac nhan ARN can thiép HSD17B13 dugc boc 16 trong ban mo
ta nay bao gdm soi d6i nghia ma chi bao gbm, chit yéu gdm, hodc chira trinh tw nucleotit
c&i bin (5’ > 3") usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2), va sQico
nghia ma chi bao gdm, chu yéu gdm, hodc chua trinh tu nucleotit cai bién (5' = 3"
cguaagaaGfUfCfugauagauga (SEQ ID NO:9), va trong d6 soi co nghia con bao gbém
cac gbc phi bazo nghich chuyén ¢ dau tan ciing 3’ va & dau tan cung 5° cua trinh ty
nucleotit, va sgi ¢6 nghia con bao gdm phéi tir huéng dich ma dugce lién két cong héa

tri v6i du tan cing 5°, trong d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.
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Theo mot sd phuong 4n, tdc nhan ARN can thi¢p HSD17B13 duoc boc 10 trong
ban mo ta nay bao gém soi dbi nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty
nucleotit cai bién (5’ > 3') usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4), va
soi c6 nghia ma chi bao gom, chit yéu gbém, hodc chura trinh ty nucleotit cai bién (5' >
3") cguaagaaGfuCfuGfauagauga (SEQ ID NO:10), trong d6 a, ¢, g, vau 1an 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; vas thé hién lién két phosphorothioat.
Theo mdt s6 phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc boe 16 trong ban mo
ta4 nay bao gdm soi ddi nghia ma chi bao gdm, chii yéu gdm, hodc chira trinh tu nucleotit
cai bién (5’ > 3') usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4), va sgi co
nghia ma chi bao gdm, chu yéu gém, hodc chira trinh tu nucleotit cai bién (5' = 3")
cguaagaaGfuCfuGfauagauga (SEQ ID NO:10), va trong d6 s¢i c6 nghia con bao gdm
cac gdc phi bazo nghich chuyén ¢ dau tan cing 3’ va & ddu tan cung 5’ cua trinh ty
nucleotit, va soi ¢6 nghia con bao gdbm phéi tir huéng dich ma dugc lién két cong hoa

tri voi du tn cing 5°, trong d6 phdi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mdt s6 phuong an, tic nhan ARN can thi¢p HSD17B13 duoc bdc 10 trong
ban md ta nay bao gdm sgi ddi nghia ma chi bao gbm, chi yéu gdm, hoic chira trinh tu
nucleotit cai bién (5’ 2> 3') usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfse (SEQ ID NO:5),
va soi ¢ nghia ma chi bao g(‘im, chu yéu gém, hodc chira trinh ty nucleotit cai bién (5’
> 3') gecuaggaCfAfUfuuuugiauca (SEQ ID NO:12), trong d6 a, ¢, g, 1, vau lan lugt
biéu thi 2'-O-metyl adenosin, xytidin, guanosin, inosin, 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 mot s6 phuong 4n, tic nhan ARN can thiép HSD17B13 duogc
boc 10 trong ban mo ta nay bao gbm soi d6i nghia ma chi bao gbm, chu yéu gbm, hoic
chira trinh ty nucleotit cai bién (5' > 3") usGfsasUfcCfaAfaAfaUfgUfcCluAfgGfsc
(SEQ ID NO:5), va soi ¢6 nghia ma chi bao gdm, chu yéu gom, hogc chira trinh tu
nucleotit cai bién (5’ > 3') gecuaggaCfAfUfuuuugiauca (SEQ ID NO:12), va trong d6
soi ¢4 nghia con bao gdm cac gbc phi bazo nghich chuyén & dau tan cing 3’ va & dau
tan clng 5° cla trinh ty nucleotit, va soi ¢6 nghia con bao gdm phéi tir huéng dich ma
duoc lién két cdng hoa tri véi d4u tan cung 5°, trong d6 phéi tr hudng dich bao gém N-

axetyl-galactosamin.
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Theo mot sé phuong 4n, tic nhan ARN can thi¢p HSD17B13 duoc boc 16 trong
ban md ta niy bao gom soi d6i nghia ma chi bao gbm, chu yéu gom, hogc chira trinh ty
nucleotit cai bién (5' = 3') usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfsc (SEQ ID NO:5),
va s¢i c6 nghia ma chi bao gdm, chit yéu gdm, hodc chira trinh tw nucleotit cai bién (5'
- 3') gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13), trong do a, ¢, g, i, va u lan luot
biéu thj 2'-O-metyl adenosin, xytidin, guanosin, inosin, 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. Theo mot s6 phuong 4n, tic nhdn ARN can thi¢p HSD17B13 dugc
boc 10 trong ban mo ta ndy bao gdm soi d61 nghia ma chi bao gdm, chil yéu gdm, hoic
chia trinh ty nucleotit cai bién (5' = 3") usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfsc
(SEQ ID NO:5), va sgi c6 nghia ma chi bao gbm, chu yéu g@)m, hodc chtra trinh tu
nucleotit cai bién (5" > 3') gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13), va trong dé
soi c6 nghia con bao gdm céc gbc phi bazo nghich chuyén ¢ diu tan ciing 3’ va & dau
tan cing 5° cta trinh ty nucleotit, va sgi c6 nghia con bao gdm phdi tir huéng dich ma
dugce lién két cong hoa tri véi d4u tan cung 5°, trong d6 phéi tir huéng dich bao gdm N-

axetyl-galactosamin.

Theo mdt sb phuong 4n, tac nhan ARN can thiép HSD17B13 duoc boc 16 trong
ban mo ta ndy bao gém soi d6i nghia ma chi bao gém, chu yéu gém, hodc chra trinh ty
nucleotit cai bién (5’ = 3") usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ ID NO:7), va
soi ¢6 nghia ma chi bao gdm, chu yéu gdm, hodc chua trinh tu nucleotit cai bién (5' >
3") gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13), trong d6 a, ¢, g, i, va u 14n luot biéu
thi 2'-O-metyl adenosin, xytidin, guanosin, inosin, 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. Theo mot sé phuong 4n, tic nhan ARN can thi¢p HSD17B13 dugc
boc 10 trong ban mod ta nay bao gém soi dbi nghia ma chi bao gém, chu yéu gém, hoac
chita trinh tu nucleotit ci bién (5’ = 3') usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ
ID NO:7), va sgi c6 nghia ma chi bao gém, chu yéu gém, hodc chira trinh ty nucleotit
cai bién (5' 2 3') gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13), va trong d6 so¢i co
nghia con bao gém cic gbc phi bazo nghich chuyén & dau tan ciing 3’ va & dau tan cing

5’ cua trinh tu nucleotit, va sgi c6 nghia con bao gom phéi tir hudng dich ma duoc lién
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két cong héa tri véi dau tan cing 5°, trong do phéi tir huéng dich bao gdm N-axetyl-

galactosamin.

Theo mdt s& phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban mo ta nay bao gdm s¢i d6i nghia ma chi bao gdm, chi1 yéu gdm, hoic chira trinh tu
nucleotit ma khac & 0 hodc 1 nucleotit so vdi mot trong sd céc trinh tu nucleotit dudi
day (5' = 3'):

UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3); hoac
UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6);

trong d6 tdc nhan ARN can thi¢p HSD17B13 con bao gdm s0i c6 nghia ma bd tro it
nhét 12 mot phﬁn cho soi db6i nghia; va trong d6 toan bd hodc hau nhu toan bo cac

nucleotit trén ca hai soi d6i nghia va sgi ¢6 nghia 1a cac nucleotit da dugc cai bien.

Theo mdt s phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban mo t& nay bao gdm sgi ddi nghia ma chi bao gdm, chi1 yéu gdm, hozc chira trinh tu
nucleotit ma khac & 0 hodc 1 nucleotit so véi mat trong sb cac trinh tu nucleotit dudi
day (5' = 3):

UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3); hoac
UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6);

trong d6 tac nhan ARN can thié¢p HSD17B13 con bao gbm s¢i c6 nghia ma bb tro it
nhAt 12 mot phan cho s¢i d6i nghia; trong d6 toan bd hodc hau nhu toan bd c4c nucleotit
trén ca hai soi di nghia va soi ¢6 nghia 1a cac nucleotit da dugc cai bién; va trong do
soi c6 nghia con bao gdm céc gbc phi bazo nghich chuyén & dau tan cung 3’ va & dau
tan ctng 5° cla trinh ty nucleotit, va soi ¢é nghia con bao gdm phdi tir huéng dich ma
duogc lien két cong hoa tri véi dau tan cung 5°, trong do phéi tir hudng dich bao gdm N-

axetyl-galactosamin.

Theo mdt s6 phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban md ta nay bao gdm sgi ddi nghia ma chi bao gbm, chi yéu gdm, hodc chira trinh tu
nucleotit ma khac & 0 hodc 1 nucleotit so vé1 mdt trong sb céc trinh tu nucleotit dudi
day (5' = 3'):

UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3); hodc
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UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6);

trong d6 tac nhan ARN can thiép HSD17B13 con bao gdm soi c6 nghia ma bd trg it
nhét 12 mot phﬁn cho soi ddi nghia; trong d6 toan bd hodc hau nhu toan bd céc nucleotit
trén cé hai soi dbi nghia va sgi c6 nghia 1a cac nucleotit d& dugc cai bién; va trong d6
soi c6 nghia con bao gdm céc gbc phi bazo nghich chuyén ¢ dau tan cling 3’ va & dau
tan cing 5’ cla trinh ty nucleotit, va sgi c6 nghia con bao gdm phdi tir huéng dich ma
duoc lién két cong hoa tri voi du tan cing 5°, trong do phdi tir hudng dich bao gdm N-
axetyl-galactosamin; va trong d6 trinh ty cta s¢i d6i nghia twong tng ndm & vi tri 1 dén

21 cua soi doi nghia.

Theo mot s6 phuong 4n, tac nhan ARN can thiép HSD17B13 dugc bdc 10 trong
ban mé ta nay bao gdm s¢i ddi nghia va soi c6 nghia, trong d6 soi d6i nghia va sgi c6
nghia chi bao gém, chu yéu gé‘m, ho#c chtra céc trinh tu nucleotit ma khac ¢ 0 hodc 1

nucleotit so véi mot trong sd céc cép trinh tw nucleotit (5 > 3") dudi day:

UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3) va CGUAAGAAGUCUGAU-
AGAUGA (SEQ ID NO:8); hoac

UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6) va GCCUAGGACAUUUUU-
GIAUCA (SEQ ID NO:11), trong d6 I thé hién nucleotit inosin (hypoxanthin);

trong d6 toan bd hodc hau nhu toan b cac nucleotit trén ca hai soi d6i nghia va soi c6

nghia 1a cac nucleotit d& dugc cai bién.

Theo mot s6 phurong 4n, tic nhan ARN can thi¢p HSD17B13 dugc boc 10 trong
ban mé ta ndy bao gdm s¢i ddi nghia va soi c6 nghia, trong d6 soi d6i nghia va sgi c6
nghia chi bao gém, chu yéu gém, ho#c chita c4c trinh tu nucleotit ma khac ¢ 0 hoac 1

nucleotit so v6i mot trong s6 céc cip trinh tu nucleotit (5’ = 3') dudi day:

UCAUCUAUCAGACUUCUUACG (SEQ ID NO:3) va CGUAAGAAGUCUGAU-
AGAUGA (SEQ ID NO:8); hoac

UGAUCCAAAAAUGUCCUAGGC (SEQ ID NO:6) va GCCUAGGACAUUUUU-
GIAUCA (SEQ ID NO:11), trong d6 1 thé hién nucleotit inosin (hypoxanthin);

trong d6 toan bd hodc hau nhu toan bo cac nucleotit trén ca hai soi d61 nghia va sgi c6
nghia 1a cac nucleotit da duoc cai bién; va trong d6 soi c¢6 nghia con bao gdm céc goc

phi bazo nghich chuyén & dau tan ciing 3’ va & dau tan cung 5° cla trinh ty nucleotit,
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va soi c6 nghfa con bao gdm phdi tir huéng dich ma dugce lién két cong hoa tri véi dau
tan cing 5°, trong d6 phéi tir huéng dich bao gdm N-axetyl-galactosamin.
Theo mot sd phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 10 trong ban mo6
ta nay bao gém soi ddi nghia ma chi bao gém, chu yéu gém, hodic chira trinh ty nucleotit
da duoc cai bién ma khac & 0 hodc 1 nucleotit so véi mot trong s6 cac trinh tu nucleotit
(5' = 3") dudi day:
usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2);
usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfse (SEQ ID NO:5);
usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ ID NO:7);
trong dé a, c, g, vau 1an luot biéu thi 2'-O-metyl adenosin, xytidin, guanosin, hodc
uridin; Af, Cf, Gf, va Uf 14n lwot biu thi 2'-flo adenosin, xytidin, guanosin, hoéc uridin;
s thé hién lién két phosphorothioat; va trong d6 tdc nhan ARN can thiép HSD17B13
con bao gém soi c6 nghia ma bd tro it nhat 1a mot phén cho soi d6i nghia; va trong do6
tAt ca hodc hau nhu tit ca cac nucleotit trén soi c6 nghia 13 cac nucleotit da dugc cai
bién.

Theo mét s6 phuong 4n, tac nhan ARN can thiép HSD17B13 dugc boc 19 trong
ban md ta nay bao gdm s¢i d6i nghia ma chi bao gbm, chi1 yéu gdm, hoic chira trinh ty
nucleotit da duoc cai bién ma khac & 0 hodc 1 nucleotit so véi mot trong s6 cac trinh tu

nucleotit (5’ = 3') dudi day:

usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2);
usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfsc (SEQ ID NO:5);
usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsc (SEQ ID NO:7);

trong d6 tac nhan ARN can thi¢p HSD17B13 con bao gdm soi c6 nghia ma b tro it
nhét 1a mot phﬁn cho sgi d6i nghia; trong d6 toan bo hodc hau nhu toan bo cac nucleotit
trén soi ¢O nghia cac nucleotit da dugc cai bién; trong d6 toan bd hodc hau nhu todn bd
c4c nucleotit trén ca hai sgi d6i nghia va soi ¢6 nghia 13 cac nucleotit dd dugc cai bién;
va trong d6 soi c6 nghia con bao gbm cac gbc phi bazo nghich chuyén & dau tan ciing

3’ va & dAu tan cing 5° cta trinh tu nucleotit, va s¢i c6 nghia con bao gobm phoi tur
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huéng dich ma duogc lién két cong hoa tri v6i du tan cing 5°, trong d6 phéi tir huéng

dich bao gdbm N-axetyl-galactosamin.

Theo mdt s6 phuong 4n, tAc nhAn ARN can thiép HSD17B13 duoc bdc 10 trong
ban md t& nay bao gdm soi dbi nghia va s¢i c6 nghia ma chi bao gbm, chu yéu gdm,
ho#c chira céc trinh tu nucleotit dugc cai bién ma khac & 0 hodc 1 nucleotit so véi mdt

trong sb cac cip trinh ty nucleotit (5' > 3') dudi day:

usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2) va
cguaagaaGfUfCfugauagauga (SEQ ID NO:9);

usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4) va
cguaagaaGfuCfuGfauagauga (SEQ ID NO:10);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfse (SEQ ID NO:5) va
gecuaggaCfAfUfuuuugiauca (SEQ ID NO:12);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfse (SEQ ID NO:5) va
gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13); hodc
usGfsasUfcCfaaaaaUfgUfcCfuAfgGfsce (SEQ ID NO:7) va
gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13);

trong d6 a, ¢, g, i, vau 14n luot biéu thi 2'-O-metyl adenosin, xytidin, guanosin, inosin,
hoic 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 s6 phuong 4n, tdc nhdn ARN can thi¢p HSD17B13 duoc boc 16 trong
ban mb ta nay bao gdm s¢i di nghia va sgi c6 nghia ma chi bao gbm, chu yéu gom,

ho#ic chira mdt trong s6 céc cdp trinh tu nucleotit (5’ = 3') dudi day:

usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:2) va
cguaagaaGfUfCfugauagauga (SEQ ID NO:9);
usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO:4) va
cguaagaaGfuCfuGfauagauga (SEQ ID NO:10);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfsc (SEQ ID NO:5) va
gecuaggaCfAfUfuuuugiauca (SEQ ID NO:12);
usGfsasUfcCfaAfaAfaUfgUfcCfuAfgGfsce (SEQ ID NO:5) va
gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13); hodc
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usGfsasUfcCfaaaaaUfgUfcCfuAfgGfse (SEQ ID NO:7) va
gecuaggaCfaUfuUfuugiauca (SEQ ID NO:13);
trong d6 a, c, g, 1, vau 14n luot biéu thi 2’-O-metyl adenosin, xytidin, guanosin, inosin,
hodc uridin; Af, Cf, Gf, va Uf 14n luot biéu thi 2'-flo adenosin, xytidin, guanosin, hogc
uridin; s thé hién lién két phosphorothioat; va trong d6 sgi c6 nghia con bao gdm cac
gbc phi bazo nghich chuyén & dau tan cing 3’ va & dau tan cuing 5° cua trinh tw nucleotit,
va soi c6 nghia con bao gdm phéi tir huéng dich ma dugc lién két cong hoa tri véi dau
tan cing 5°, trong d6 phéi tir huéng dich bao gdm N-axetyl-galactosamin.

Theo mot s6 phuong an, tic nhan ARN can thiép HSD17B13 duoc bdc 16 trong
ban md ta ndy bao gdm s¢i dbi nghia ma bao gbm trinh tw nucleobazo ma khac ¢ 0 hodc

1 nucleobazo so véi céc trinh tu nucleotit dugc chon tir nhém bao gdm (5' = 3"):

UCAUCUAUCAGACUUCUUA (SEQ ID NO:26); hoac
UGAUCCAAAAAUGUCCUAG (SEQ ID NO:41).

Theo mdt s& phuong 4n, tic nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban mo ta ndy bao gém soi d6i nghia ma bao gém trinh tu nucleobazo ma khac & 0 hodc

1 nucleobazo so véi cac trinh tu nucleotit dugce chon tir nhdm bao gdm (5' > 3'):

UCAUCUAUCAGACUUCUUA (SEQ ID NO:26); va
UGAUCCAAAAAUGUCCUAG (SEQ ID NO:41);

trong d6 toan bd hodc hau nhu toan b cic nucleotit la cac nucleotit di duoc cai bien.

Theo mdt sb phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban md ta nay bao gom sgi d61 nghia ma bao gdm trinh tu nucleobazo ma khac ¢ 0 hodc

1 nucleobazo so véi cac trinh tu nucleotit dugc chon tir nhém bao gdm (5' > 3'):

UCAUCUAUCAGACUUCUUA (SEQ ID NO:26); hodc
UGAUCCAAAAAUGUCCUAG (SEQ ID NO:41);

trong do6 toan bd hodc hau nhu toan bd cac nucleotit 14 cac nucleotit da dugc cai bién,
va trong d6 SEQ ID NO:26 hodc SEQ ID NO:41, 1an luot, nam tai vi tri nucleotit 1 dén
19 (5’ > 3") ctia soi ddi nghia.

Theo mdt s phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc boc 19 trong

ban md ta nay bao gdm soi dbi nghia va s¢i c6 nghia ma moi s¢i bao gom cac trinh tur
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nucleobazo ma khéac & 0 hodc 1 nucleobazo so v&i cdp trinh ty nucleotit duge chon tir

nhém bao gom (5’ = 3"):

UCAUCUAUCAGACUUCUUA (SEQ ID NO:26) va UAAGAAGUCUGAUAGA-
UGA (SEQ ID NO:67);

UGAUCCAAAAAUGUCCUAG (SEQ ID NO:41) va CUAGGACAUUUUUGIA-
UCA (SEQ ID NO:86), trong d6 (I) thé hién nucleotit inosin.

Theo mdt s6 phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc bdc 10 trong
ban mo ta nay bao gom soi d61 nghia va s¢i c6 nghia ma mdi soi bao gdm céc trinh tur
nucleobazo ma khéac & 0 hodc 1 nucleobazo so v6i cdp trinh ty nucleotit dugce chon tir

nhém bao gdm (5" 2 3'):

UCAUCUAUCAGACUUCUUA (SEQ ID NO:26) va UAAGAAGUCUGAUAGA-
UGA (SEQ ID NO:67);

UGAUCCAAAAAUGUCCUAG (SEQ ID NO:41) va CUAGGACAUUUUUGIA-
UCA (SEQ ID NO:86), trong do6 (I) thé hién nucleotit inosin; va

trong d6 toan bd hodc hau nhu toan bd cac nucleotit la cac nucleotit dd duoc cai bien.

Theo mdt sé phuong 4n, cac ché phém duoc bdc 10 trong ban md ta nay chira
mdt hodc nhiéu tac nhan ARN can thiép HSD17B13 dugc dong gdi trong kit, vat chira,
g0i, dung cu phan phéi, bom tiém da nap, hodc 19. Theo mdt sb phuong an, cac ché
phdm dugc bdc 19 trong ban mé ta nay duge dung ngoai duong tiéu hoa, vi du, bang
cach tiém dudi da.

Céc thuét ngit “oligonucleotit” va “polynucleotit” dugc dung trong ban mé ta
nay c6 nghia la polyme gdm céc nucleosit dd duoc lién két ma mdi nucleosit trong s6
nay cé thé doc lap duoc cai bién hodc khong duoc cai bién.

Thuét ngit “tdc nhdn ARN can thi¢p” (con dugc goi 1a “chat khoi mao ARN can
thiép”) dugc dung trong ban md ta nay c6 nghia 1a ché phdm ma chta phén tir

oligonucleotit cia ARN hodc gidng ARN (vi du, ARN da duoc cai bién v& mit hoa hoc)

ma ¢6 kha ning 1am thodi bien hodc e ché (vi du, lam thodi bién hodc tc ché trong cac

diéu kién thich hop) qua trinh dich m céc ban sao ARN thong tin (mRNA) cia ARN

thong tin dich theo cach ddc hiéu véi trinh tw. Nhu dugc dung trong ban mo ta nay, cac
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tac nhan ARN can thiép c¢6 thé van hanh thong qua co ché can thiép ARN (tirc 1a gy ra
su can thiép ARN thong qua tuong tic voi bd may ctia con dudng can thiép ARN (phuc
lam cam cam tmg bdi ARN hodc RISC) cta cac té bao cua dong vat c6 vi), hodc theo
(c4c) co ché hoic (cac) con dudng thay thé bét ky. Trong khi tin rang céc tac nhan ARN
can thiép, theo nhu thuét ngit duoc sir dung trong ban mo ta nay, chu yéu van hanh
thong qua co ché can thiép ARN, c4c tac nhdn ARN can thigp da duge boe 16 khong bi
rang budc boi hodc bi gidi han & con dudng hodc co ché hoat dong cu thé bat ky. Cac
tac nhan ARN can thiép dugc bdc 1§ trong ban mo ta nay chira soi c6 nghia va soi d6i
nghia, va bao gdm, nhung khong chi gi6i han ¢: cic ARN can thiép ngén (hoic nho)
(ARN can thigp ngén), ARN soi d6i (dsRNA), cac ARN kich ¢& micron (ARN micro),
cac ARN kep toc nhé (ARN hinh kep téc nho), va cac co chit Dicer. S¢i dbi nghia cia
céc tac nhan ARN can thiép duge bdc 1 trong ban mo ta nay bb tro it nhat 1a mdt phan
cho ARN thong tin dugc huéng dich dén (tc 12 ARN thong tin HSD17B13). Céc tac
nhan ARN can thiép co thé bao gdm mot hoic nhidu nucleotit d& duoc cai bién va/hoic
mdt hodc nhidu lién két khong 14 phosphodieste.

Céc thuat nglt “lam cam”, “lam giam”, “uc ché”, “diéu tiét giam”, hoic “giam
xubng thap nhat” dugc dung trong ban mo ta nay khi d& cap dén su biéu hién cua gen
nhét dinh, c6 nghia 1 sy biéu hién ciia gen, nhu do dugc theo mirc ARN da duge phién
mi tir gen hodc mirc polypeptit, protein, hodc tiéu don vi protein dugc dich mé tir ARN
thong tin trong té bao, nhém té bao, mo, co quan, hodc d6i tuong ma trong d6 gen dugc
phién mé, dugc gidm di khi t& bao, nhém té bao, mo, co quan, hodc d6i twong duge diéu
tri bing cac tac nhan ARN can thiép duoc boc 10 trong ban mé ta nay so vé6i té bao,

nhém té bao, mo, co quan, hodc d6i twong thtr hai ma khong dugc diéu tri theo cach do.

Céc thuét ngir “trinh ty” va “trinh tu nucleotit” dugc dung trong ban mo ta nay
cd nghia 1a chudi lién tiép hodc thtr tu nucleobazo hodc nucleotit, dugce boc 10 béng
chudi gém céc chit cai 4p dung danh phép chuan.

Céc thuat ngft “bazo”, “bazo nucleotit”, hodc “nucleobazo™ dugc dung trong ban
md t& ndy 12 hop chét pyrimidin hodc purin di vong ma la thanh phan ctia nucleotit, va
bao gdbm céc bazo purin béc nhét adenin va guanin, va cic bazo pyrimidin bac nhat

xytosin, thymin, va uraxil. Nucleobazo c6 the con dugc cai bien dé bao gom, nhung
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khong chi gidi han ¢, cac bazo chung, cac bazo ky, nudc, cac bazo tap, bazo tang kich
¢¥, va cac bazo dd dugc flo hoa. (vi du, xem tai lidu: Modified Nucleosides in
Biochemistry, Biotechnology and Medicine, Herdewijn, P. ed. Wiley-VCH, 2008). Quy
trinh tong hop cac nucleobazo dd dugc cai bién nay (ké ca c4c hop chét phosphoramidit

ma bao gdm céc nucleobazo da dugc cai bién) 14 da biét trong linh vuc k¥ thuét nay.

Thuat ngit “bd tr¢” nhu dugce sir dung trong ban mo ta nay, va trir khi c6 quy
dinh cu thé khéc, dé mé ta trinh tu nucleobazo hodc nucleotit thir nhét (vi du, s¢i c6
nghia ctia tic nhan ARN can thiép hodc ARN thong tin dugc hudng dich) lién quan dén
trinh tu nucleobazo hodc nucleotit thtr hai (vi du, soi dbi nghia cia tic nhan ARN can
thiép hodc oligonucleotit d6i nghia s¢i don), c6 nghia 12 kha nang cta oligonucleotit
hodc polynucleotit bao gdm trinh tu nucleotit thir nhét trong viéc lai (tao lién két hydro
cua cap bazo trong cac didu kién sinh ly ctia dong vat c6 via (hodc néi cach khac la trong
c4c diu kién in vivo hodc in vitro thich hop)) va tao thanh phurc kép hoac céu triic Xodn
kép trong mét s6 didu kién chuén nhit dinh véi oligonucleotit ma bao gdm trinh tu
nucleotit thit hai. Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt nay s& c6 kha
nang chon céac diéu kién thich hop nhét cho thir nghiém lai. Céc trinh ty bd trg bao gém
cac cdp bazo Watson-Crick hodc cac cap bazo phi Watson-Crick va bao gdm céc
nucleotit tu nhién hodc da duogc cai bién hodc cac dang gia nucleotit, it nhét dén muc 4o
ma c4c yéu cau lai néu trén dugc thoa man. Tinh ddng nhét vé trinh ty hodc tinh bb trg
1a doc lap véi cai bién. Vi du, a va Af, nhu dugc xé4c dinh trong ban mo ta nay, 1a bd trg
cho U (hodc T) va dong nhit véi A nham muc dich x4c dinh mirc 49 dong nhét hodc bd

tro.

Céc thuat ngil “bd trg mdt cach hoan hao” hodc “bd trg mot cach hoan toan”
duogc ding trong ban md ta ndy c6 nghia la ¢ cdp phén tir lai cia trinh tu nucleobazo
hodc nucleotit, toan bd (100%) bazo & trinh tu 1ién k& ctia oligonucleotit thir nhét s& lai
v6i cling sd lugng bazo & trinh ty 1ién k& cua oligonucleotit thit hai. Trinh tur lién ké c6

thé bao gém toan bd hodc mot phﬁn cua trinh tu nucleotit thix nhét hoic th hai.

Thuét ngit “bd trg mot phan” dugc dung trong ban md ta nay c6 nghia la ¢ cap
phén tir lai cua trinh tu nucleobazo hodc nucleotit, it nhét 12 70%, nhung khong phai 12

tAt c&, bazo ¢ trinh ty lién ké cua oligonucleotit thir nhét s& lai v6i cung sb lwong bazo
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& trinh ty lidn k& cia oligonucleotit thit hai. Trinh tu lidn k& c6 thé bao gdm toan bd

hodc mot pha‘in cua trinh tu nucleotit thir nhét hozc thit hai.

Thuat ngit “bo tro dang ké&” dugc dung trong ban md ta nay cé nghia la ¢ cap
phan tir lai cua trinh ty nucleobazo hodc nucleotit, it nhét 13 85%, nhung khong phai 1a
tét c4, bazo & trinh tu 1ién k& ctia oligonucleotit thir nhét sé& lai v6i cing s6 lwgng bazo
& trinh tw lién k& cta oligonucleotit thir hai. Trinh tu lién k& c6 thé bao gdm toan bd

hoac mot phﬁn cua trinh tu nucleotit thir nhét hozc thit hai.

Céc thuat ngft “bo trg™, “bod trg mot cach hoan toan”, “bo trg mdt phan, va “bod
trg dang k& duoc ding trong ban mo ta nay lién quan dén viéc khop nucleobazo hoic
nucleotit giita sgi c6 nghia va soi doi nghia ciia tic nhan ARN can thiép, hodc gifra s¢i

dbi nghia ctia tac nhan ARN can thiép va trinh tu cia ARN thong tin HSD 17B13.

Céc thudt ngit “ddng nhat déng k& hodc “mirc do dong nhét déng k& duge duge
dung trong ban md ta nay cho céc trinh tu axit nucleic c6 nghia 13 trinh ty nucleotit
(hodc mat phan ctia trinh ty nucleotit) ¢6 mirc dd ddng nhét vé trinh tu it nhét 13 khoang
85% hoic cao hon, vi dy, mitc d6 ddng nhét it nht 1a 90%, it nhét 1 95%, hogc it nhat
13 99%, so véi trinh tw tham chidu. Mirc d ddng nht v& trinh ty theo ty 1¢ phan tram
duogc xac dinh bang cach so sanh hai trinh tu da dugc cin thang mot cach t6i wu qua cira
sb so sanh. Ty 18 phﬁn tram dugc tinh béng cach xac dinh b vi tri ma tai d6 xuét hién
cung mdt loai bazo axit nucleic & cd hai trinh tu dé tao ra s6 luong vi tri khép, chia sb
lugng vi tri khép cho tong s6 vi tri & clra sb so sanh va nhan két qua véi 100 d€ tao ra
muic do ddng nhat vé trinh ty tinh theo phén trim. Sang ché duge boc 16 trong ban mo
ta nay bao gém céc trinh tu nucleotit déng nhét dang ké véi cac trinh tu dugce boc 10

trong ban md ta nay.

Cac thuat ngi “didu tri”, “viec diéu tri”, va c4c thuét ngit twong tu, dugc dung
trong ban mo ta nay c6 nghia cac phuong phap hodc cac bude duoc thue hién dé 1am
giam hodc lam thuyén gidm s6 luong, mirc do nghiém trong, va/hodc tAn suat ctia mot
hodc nhiéu triéu ching bénh & d61 twong. Thuat ngit “diéu tri” va “viéc diéu tri” dugc
dung trong ban md ta nay co thé bao gdm viéc diéu tri ngan nglra, quéan 1y, du phong,
va/hodc trc ché hoic 1am giam s6 luong, mirc dd nghiém trong, va/hodc tAn suét cua

mot hodc nhiéu triéu chimg bénh & dbi teong.
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Thuét ngfr “dua vao té bao” duge dung trong ban mo ta nay khi d& cap dén tac
nhan ARN can thiép, c6 nghia 1a viéc phan phéi theo chtrc ndng tc nhédn ARN can thigp
vao té bao. Thudt ngit “phan phéi theo chire ning” ¢6 nghia 12 phan phdi tic nhan ARN
can thiép dén té bao theo cach cho phép tac nhan ARN can thigp cd hoat tinh sinh hoc

mong doi, vi du, (rc che sy biéu hién gen theo cach déc hiéu véi trinh tu.

y
Trur khi dugc chi o khéc, viéc st dung ky hiéu ~ * nhu dugc ap dung trong

ban mo ta nay cé nghia 1a nhém hodc cac nhém bat ky c6 the duge lién két vao d6 ma

nim trong pham vi ctia sang ché da dugc bdc 1 trong ban md ta nay.

Thuét ngit “chit dong phan” dugc dung trong ban mo ta nay d& chi cac hop chét
ma c6 cong thuc phan ti ddng nhat, nhung khac v& ban chét hodc trinh tu lién két cac
nguyén tir ctia chiing hoac v& su bd tri cia cac nguyén ti cia ching trong khong gian.
Céc chit ddng phan ma khéc nhau v& sy bd trf clia c4c nguyén tir cua chung trong khong
gian duoc goi 1 “cac chit ddng phan 1ap thé”. Céc chat dong phan 1ap thé ma khong 1a
anh qua guong cua nhau duoc goi la “chét dong phan khong d6i quang", va céc chét
ddng phén 14p thé ma 13 dnh khong chong chap qua guong duoc goi 1a “cac chét dong
phan d6i anh", hodc doi khi cac chét ddng phan di cAu quang hoc. Nguyén tir cacbon

lién két v6i bdn phin tir thé khong gidéng hét nhau duoc goi 12 “tam khong d6i xtmg.”

Nhu duoc dung trong ban mé ta nay, trir khi duge xac dinh cu thé & cAu trac 1a
c¢6 cAu hinh cu thé, dbi véi mdi cAu triic ma c6 tm bat dbi xing va do do tao ra cac chét
ddng phan dbi anh, cac chét ddng phan khong d6i quang, hodc céc cAu hinh ddng phan
lap thé khac, mdi cdu tric dugce boc 1§ trong ban md ta nay nhim dé thé hién tat ca cac
chit ddng phan c6 thé nay, ké ca cac dang tinh khiét quang va triét quang cua chung.
Vi du, céc cdu triic duge bc 19 trong ban mo ta nay duge du dinh bao ham céc hdn hop
g0m c4c chit ddng phan khong d6i quang ciing nhu cac chét ddng phan 14p thé don 1&.

Nhu dugc diing trong diém yéu ciu bao ho cua don dang ky sang ché nay, thuat
ngit “chi bao gém” loai bo yéu td, budc, hodc thanh phén bét ky khong duge chi rd &
diém yéu cau bao ho d6. Khi duge dung trong diém yéu cau bao hd cta don dang ky

sang ché nay, thuat ngit “chu yeu bao gom” gidi han pham vi cua diém yéu cau bao ho
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& céc vat liéu hodc cac budce da duge chi rd va cac vat liéu hodc cac bude ma khong anh

hudng dang ké (c4c) dic tinh co ban va méi cla sang che dugc yéu céu bao ho.

Ngudi ¢6 hidu biét trung binh trong linh vyc k§ thuat nay dé dang hiéu va biét
rd ring cc hop chit va céc ché pham dugc boc 10 trong ban md ta nay c6 thé c6 mot sd
nguyén tir (vi dy, cdc nguyén t N, O, hodc S) & trang thai dugc thém proton hodc bi
mét proton, tiy theo mdi trudong noi dt hop chét hodc ché pham nay. Do d6, nhu dugc
dung trong ban md ta nay, cac chu trac duge boc 16 trong ban md ta nay du tinh réng
mot s6 nhém chire nhét dinh, vi du, OH, SH, hodc NH, c6 thé duoc thém proton hodc
bi méat proton. Noi dung bdc 1 ciia ban m6 ta nay nhim bao ham cac hop chat va cac
ché pham da duge boc 10 bét ké trang thai proton héa cua chung trén co s¢ moi trudong
(nhu d6 pH), ma nguoi c6 hiéu biét trung binh trong Iinh vyc k¥ thudt nay d& dang hiéu
duoc. Theo d6, cac hop chit theo sang ché v6i proton khong 6n dinh hodc cac nguyén
ttr kiém tinh can dwoc hidu 13 biéu thi dang mubi cua hop chét twong tng. C4c hop chét
theo sang ché c6 thé ¢ dang axit tw do, bazo tu do, hodc mubi. Cac mubi dugc dung ctia
cac hop chat theo sang ché cin duoc hiu 12 ndm trong pham vi clia sang ché theo sang

ché.

Céc thuét nglt “da dugec lién két” hodc “da duoc tiép hop” dugc dung trong ban
md ta nay khi d& cap dén méi lién hé gifta hai hop chit hodc phan tit ¢6 nghia 1 hai hgp
chit hozc phan tir 6 duge két hop béng lién két cong hoa tri. Trir khi dugc néu 18, céc
thuét ngit “da dugc lién két” va “da duge tiép hop” dugc dung trong ban mo ta nay c6
thé chi su lién két giita hop chat thi nhét va hop chét thi hai ¢6 ho#ic khong c6 nguyén
tir hodc nhém nguyén tir bat ky ndm & gitta.

Thuét ngit “bao gébm” dugce dung trong ban md ta nay c6 nghia 13, va dugc st
dung thay thé 13n nhau vé6i thuét ngit “bao g6m nhung khong chi giéi han ¢”. Thuat ngit
“hoac” dugc dung trong ban md ta ndy c6 nghia 13, va dugc st dung thay thé 14n nhau
voi thuat ngit “va/hodc”, trir khi truong hop chi ra khac.

Tr khi ¢6 quy dinh khéc, tit ca céc thuat ngit k§ thuat va thuat ngir khoa hoc
duogc dung trong ban md ta nay ¢ cung nghia nhu thuong duge hiéu bodi ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thuét nay. Mac du cac phuong phép va cac vét liéu

tuong tu hodc twong duong véi céc loai dugce boc 19 trong ban md ta ndy co thé duoc
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dung dé thuc hién hodc thtt nghiém sang ché, cac phurong phap thich hop va céc vat liéu
duoc boc 16 dudi day. T4t ca cac cong bd, don ding ky sang ché, patent, va céc tai liéu
tham khao khac néu trong ban md ta nay dugc dua vao diy hoan toan bang cach vién
din. Trong trudong hop c6 mau thudn, sang ché, ké ca cac dinh nghia, s& 4p dung. Ngoai
ra, cac nguyén liéu, cadc phuong phép, va cdc vi du chi nhim muc dich minh hoa va

khong nhim muc dich gi¢i han pham vi ctia sang ché.

Céac dbi tuong, cac d4u hiéu, cac khia canh, va cic uu diém cua sang ché 1216
rang tir phin mo ta chi tiét dudi dy, cac hinh kém theo, va tir cac diém yéu cau bao ho.
M ta viin tit cac hinh vé

Hinh 1A dén 1D. Thé hién cong thirc héa hoc cia tic nhan ARN can thiép
HSD17B13 1a AD06214 da tiép hop v6i phdi tir ba cang hudng dich N-axetyl-
galactosamin cua (NAG37)s & dau tan cling 5° clia sgi c6 nghia, dugc thé hién ¢ dang

axit tu do.

Hinh 2A dén 2D. Thé hién cong thitc héa hoc cta tdc nhdn ARN can thi¢p
HSD17B13 1a AD06280 da tiép hop v6i phdi tir ba cang huéng dich N-axetyl-
galactosamin cia (NAG37)s & dau tan ciing 5° clia sgi ¢ nghia, duoc thé hién & dang

axit tu do.

Hinh 3A dén 3D. Thé hién cong thirc héa hoc cua tic nhan ARN can thi€p
HSD17B13 1a AD06187 da tiép hop véi phdi tir ba cang hudng dich N-axetyl-
galactosamin cia (NAG37)s ¢ dau tan ciing 5° cla sgi ¢ nghia, duoc thé hién & dang
axit tu do.

Hinh 4A dén 4D. Thé hién cong thic héa hoc cua tdc nhan ARN can thi€p
HSD17B13 1a AD06276 da tiép hop véi phdi tir ba cang hudng dich N-axetyl-
galactosamin ciia (NAG37)s & dau tan cliing 5° clia sgi ¢ nghia, duoc thé hién & dang
axit tu do.

Hinh 5A dén 5D. Thé hién cong thitc héa hoc cua tac nhdn ARN can thigp
HSD17B13 1a AD06277 da tiép hop véi phdi tir ba cang hudng dich N-axetyl-
galactosamin cia (NAG37)s & dau tan cung 5° clia sgi ¢ nghia, dugc thé hién & dang

axit tu do.
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Hinh 6A dén 6D. Thé hién cong thiic héa hoc cla tic nhan ARN can thiép
HSD17B13 1a AD06214 da tiép hop v6i phdi tir ba cang huéng dich N-axetyl-
galactosamin cua (NAG37)s & dau tan cing 5° ciia s¢i c6 nghia, dugc thé hién & dang

mudi natri.

Hinh 7A dén 7D. Thé hién cong thirc héa hoc cia tdc nhadn ARN can thiép
HSD17B13 1a AD06280 da tiép hop v6i phdi tir ba cang hudng dich N-axetyl-
galactosamin cia (NAG37)s & dau tan cing 5’ cla soi ¢ nghia, dugc thé hién & dang

mudi natri.

Hinh 8A dén 8D. Thé hién cong thirc héa hoc cia tdc nhdn ARN can thiép
HSD17B13 1a AD06187 da tiép hop v6i phdi tir ba cang hudng dich N-axetyl-
galactosamin cila (NAG37)s & dau tan cing 5° cla sgi c6 nghia, dugc thé hién & dang

muoi natri.

Hinh 9A dén 9D. Thé hién cong thirc héa hoc cia tac nhan ARN can thiép
HSD17B13 1a AD06276 da tiép hop véi phdi tir ba cang hudng dich N-axetyl-
galactosamin cila (NAG37)s & dau tan cling 5° clia soi c¢6 nghia, dugc thé hién & dang

mudi natri.

Hinh 10A dén 10D. Thé hién cong thirc héa hoc cua tdc nhan ARN can thiép
HSD17B13 1a AD06277 da tiép hop véi phdi tir ba cang huéng dich N-axetyl-
galactosamin ciia (NAG37)s & dau tan cing 5° cla soi ¢ nghia, dugc thé hién & dang

mudi natri.

Hinh 11A. Biéu dd cua soi c6 nghia va soi dbi nghia @ dugc cai bién cua tac
nhan ARN can thiép HSD17B13 AD06214 (xem cac bang 3 dén 5), da tiép hop voi
phéi tir ba cang N-axetyl-galactosamin c6 cAu tric cia (NAG37)s (xem bang 6; hinh 1
& hinh 6). Céac chit viét tit sau dugc str dung trén c4c hinh 11A dén 11E:a, c, g, i, vau
12 céc nucleotit da dugc cai bién bf?mg 2'-O-metyl; Af, Cf, Gf, va Uf 1a c4c nucleotit da
duoc cai bién bing 2'-flo; o 1a lién két phosphodieste; s 12 lién két phosphorothioat;
invAb 13 gc phi bazo da dugc nghich chuyén; va (NAG37)s 1a phéi tir ba cang hudng
dich N-axetyl-galactosamin c6 cAu tric duge thé hién trong bang 6. Hinh 11A boc 19
SEQ ID NO: 2 va 14.
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Hinh 11B. Biéu dd cua soi ¢6 nghia va s¢i ddi nghia da dugc cai bién ctia tac
nhan ARN can thiép HSD17B13 1a AD06280 (xem céc bang 3 dén 5), dé tiép hop v6i
phéi tir ba cang N-axetyl-galactosamin c6 cAu tric cia (NAG37)s (xem Bang 6). Hinh
11B boc 16 SEQ ID NO: 4 va 15.

Hinh 11C. Biéu d6 cua soi c¢6 nghia va soi db1 nghia d3 duoc cai bién cta tac
nhan ARN can thiép HSD17B13 1a AD06187 (xem céc bang 3 dén 5), dé tiép hop voi
phéi tir ba cang N-axetyl-galactosamin c6 cAu truc cia (NAG37)s (xem Bang 6). Hinh
11C bdc 16 SEQ ID NO: 5 va 16.

Hinh 11D. Biéu dd cta soi c6 nghia va soi db1 nghia d3 duoc cai bién cua tac
nhan ARN can thiép HSD17B13 1a AD06276 (xem céc bang 3 dén 5), da tiép hop véi
phéi tir ba cang N-axetyl-galactosamin c6 chu trac cia (NAG37)s (xem Bang 6). Hinh
11D bdc 160 SEQ ID NO: 5 va 17.

Hinh 11E. Biéu dd cta soi ¢ nghia va s¢i ddi nghia da duoc cai bién ciia tac
nhan ARN can thiép HSD17B13 1a AD06277 (xem céc bang 3 dén 5), dé tiép hop voi
phéi tir ba cang N-axetyl-galactosamin c6 chu truc ctia (NAG37)s (xem Bang 6). Hinh
11D boc 16 SEQ ID NO: 7 va 17.

M ta chi tiét sang ché
Céc tac nhan ARN can thiép

Puoc boc 10 trong ban md ta nay 1a cac tac nhan ARN can thiép dé uc ché su
bidu hién cua gen HSD17B13 (trong ban md ta nay con duge goi 1a cac tac nhdn ARN
can thiép HSD17B13 hodc 17B-HSD13, hodc cic tac nhén khoi mao ARN can thi¢p
HSD17B13 hoic 17-HSD13). Mdi téc nhan ARN can thi¢gp HSD17B13 chua sgi c6
nghia va soi d6i nghia. Mdi s¢i c6 nghia va soi d6i nghia c6 thé co chidu dai gdm 16
dén 49 nucleotit. Soi c6 nghia va soi d6i nghia c6 thé 12 cing chiéu dai hodc chung c6
thé ¢6 chidu dai khac nhau. Theo mot sé phwong 4n, sgi c6 nghia va soi d6i nghia doc
1ap c6 chiéu dai 17 dén 27 nucleotit Theo mét s6 phuong 4n, soi ¢6 nghia va soi a6i
nghia doc lap co chidu dai 19 dén 21 nucleotit. Theo mdt s phuong an, mdi s¢i trong

c4 hai soi c6 nghia va soi dbi nghia c6 chiéu dai 21 dén 26 nucleotit. Theo mot s6
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phuong 4n, mdi soi trong sd soi ¢6 nghia va soi dbi nghia c6 chidu dai 21 dén 24
nucleotit. Theo mot s6 phwong 4n, s¢i c6 nghia cé chiéu dai khoang 19 nucleotit trong
khi sgi d6i nghia c6 chiéu dai khoang 21 nucleotit. Theo mot s6 phuong 4n, sgi ¢ nghia
c6 chiéu dai khoang 21 nucleotit trong khi soi di nghia c6 chiéu dai khoang 23
nucleotit. Theo mot sd phuong an, soi c6 nghia c6 chidu dai 23 nucleotit va soi dbi
nghia ¢6 chiéu dai 21 nucleotit. Theo mot s6 phwong 4n, mdi s¢i trong ca hai sgi 6
nghia va s¢i d6i nghia c6 chidu dai 21 nucleotit. Theo mot s6 phuong én, tac nhan ARN
can thiép sgi c6 nghia va soi ddi nghia doc 1ap co chiéu dai 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, hoac 27 nucleotit. Theo mdt ) phuong 4n, tic nhan ARN can thiép sgi
do6i c6 chiu dai phire kép khoang 16, 17, 18, 19, 20, 21, 22,23 hodc 24 nucleotit.

CAc vi du vé trinh ty nucleotit dugce dung trong qué trinh tao ra cdc tdc nhdn ARN
can thiép HSD17B13 duoc thé hién trong cac bang 2, 3, va 4. Cac vi du vé phtic kép
tac nhan ARN can thiép, ma bao gdm céc trinh ty cua sgi c6 nghia va sgi d6i nghia
trong cac bang 2, 3, va 4, dugc thé hién trong bang 5, va con dugc thé hién trén cac hinh

1A dén 10D va c4c hinh 11A dén 11E.

Theo mdt sb phuong an, ving c6 muc bd trg hoan hdo, dang k&, hodc mot pha‘in
giita i c6 nghia va soi d6i nghia c6 chidu dai 16 dén 26 (vi dy, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, hoac 26) nucleotit va xudt hién tai ho#ic g?ln d4u 5' cta sgi dbi nghia (vi
du, vung nay co thé duoc tach ra khoi dau 5’ cua soi dbi nghia bang 0, 1, 2, 3, hodc 4

nucleotit ma khong bd trg hoan hao, dang ké, hodc mot phﬁn).

Soi ¢6 nghia ctia c4c tdc nhan ARN can thi¢p HSD17B13 dugc boc 10 trong ban
mb ta nay bao gdm it nhét 14 16 nucleotit lién tiép ma dong nhét & mic d6 85% vdi trinh
tw 161 dudi (trong ban mo ta nay con duge goi 1a “18i dudi” hodc “trinh ty 16i”) c6 clng
s6 lugng nucleotit & ARN thong tin HSD17B13. Theo mot s6 phuong 4n, trinh ty 15i
dudi cta soi c6 nghia 1a b6 tro & mitc 40 100% (hoan hao) hodc bo trog & mire do it nhét
1a khoang 85% (dang k&) cho trinh ty 16 dudi ¢ soi dbi nghia, va do d6 trinh ty 16i dudi
cia soi dbi nghia thuong dong nhit mot cach hoan hao hogc dong nhat & muc it nhét 13
khoang 85% véi trinh tu nucleotit ¢6 cing chiéu dai (ddi khi dugc goi, vi du, 1 trinh tu
dich) c6 mit & dich ARN thong tin HSD17B13. Theo mot sb phuong én, 161 dudi cua
soi ¢6 nghia c6 chidu dai 16, 17, 18, 19, 20, 21, 22, hodc 23 nucleotit. Theo mot sb
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phuong 4n, 15i dudi cua sgi ¢6 nghia c6 chieu dai 17 nucleotit. Theo mdt sO phuong an,

161 dudi cta soi ¢ nghia ¢6 chiéu dai 19 nucleotit.

Soi déi nghia ctia tic nhan ARN can thiép HSD17B13 dugc bdc 10 trong ban mo
t4 ndy bao gdm it nhét 12 16 nucleotit lién tiép ma ¢ mitc b trg it nhét 12 85% so véi
161 dudi c6 cung sb lugng nucleotit & ARN thong tin HSD17B13 va so vdi 16i dudi cé
cing s6 lwong nucleotit & soi c6 nghia twong tmg. Theo mot s6 phuong 4n, 18 dudi ctia
soi i nghfa 13 bd trg & mite dd 100% (hoan hio) hodc bd trg ¢ mirc d) it nhat 1a khoang
85% (dang ké) cho trinh tu nucleotit (vi du, trinh tu dich) c6 cung chiéu dai c6 mit &
dich ARN thong tin HSD17B13. Theo mot s6 phuong 4n, 151 dudi cta soi d6i nghia ndy
¢6 chiéu dai 16, 17, 18, 19, 20, 21, 22, hodc 23 nucleotit. Theo mét s& phwong 4n, 151
dudi ciia soi dbi nghia nay c6 chidu dai 19 nucleotit. Theo mot s6 phuong 4n, 18i dudi
cta soi d6i nghia nay c6 chidu dai 17 nucleotit. Trinh tw 18i dudi ctia s¢i c6 nghia c6 thé
6 cung chiéu dai nhu trinh ty 161 cua sgi dbi nghia trong tmg hodc n6 c6 thé c¢6 chiéu
dai khac.

Soi c6 nghia va soi d6i nghia cia tic nhan ARN can thi¢p HSD17B13 ghép dé
tao ra phtrc kép. S¢i c6 nghia va soi d61 nghia cuia tac nhan ARN can thi¢p HSD17B13
c6 thé bd tro mot phan, dang ké, hoic hoan toan cho nhau. Trong ving phire kép bb trg,
trinh tu 161 dudi ciia soi c6 nghia bd tro it nhat 13 85% hoic b trg 100% cho trinh tur 15
dudi ciia soi d6i nghia. Theo mot sb phuong &n, trinh ty 16i dudi cla sgi c6 nghia chira
trinh tu gdm it nhat 12 16, {t nhat 12 17, {t nhit 12 18, it nhit 1 19, it nhat 1 20, it nhét 13
21, it nhét 13 22, hodc it nhét 1a 23 nucleotit ma bd tro it nhét 1a 85% hogc 100% cho
trinh tu twong ing gém 16,17, 18, 19, 20, 21, 22, hodc 23 nucleotit ctia trinh ty 161 dudi
ctia soi ddi nghia (tirc 1 céc trinh tu 161 dudi c6 nghia va ddi nghia cua tdc nhan ARN
can thiép HSD17B13 ¢6 mot ving gdm it nht 1a 16, it nhat 1a 17, it nhét 12 18, it nhat
12 19, it nhat 1a 20, it nhét 1a 21, it nhat 1a 22, hodc it nhat 1a 23 nucleotit ma da dugc
ghép cép bazo it nhét 12 85% hoic da dugce ghép cap bazo 100%).

Theo mdt s6 phuong 4n, soi d61 nghia ctia tdc nhan ARN can thiép HSD17B13
duogc bdc 16 trong ban md ta nay khac ¢ 0, 1, 2, hodc 3 nucleotit so v6i trinh tir bét ky
trong sd céc trinh tu cua s¢i d6i nghia trong bang 2 hodc bang 3. Theo mot s6 phuong

4n, soi c¢6 nghia ctia tic nhan ARN can thiép HSD17B13 duoc bdc 16 trong ban mo ta
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nay khéc ¢ 0, 1, 2, hodc 3 nucleotit so v6i trinh tu bét ky trong sb céc trinh tu cla soi

c6 nghia trong bang 2 hodc bang 4.

Theo mdt sb phuong 4n, soi c6 nghia va/hodc soi d6i nghia c6 thé ty y va doc
lap chira thém 1, 2, 3, 4, 5, hodic 6 nucleotit (m& rong) & dau 3/, dau 5', hodc ca hai dau
3'va 5' clia céc trinh tw 161 dudi. Cc nucleotit bd sung cia sgi ddi nghia, néu 6, ¢6 thé
hodc khong thé bd trg cho trinh ty twong Gng & ARN thong tin HSD17B13. Céc
nucleotit bd sung ctia s¢i c6 nghia, néu ¢, c6 thé hoic khong thé dong nhét véi trinh tu
twong tmg & ARN thong tin HSD17B13. C4c nucleotit bd sung cta soi d6i nghia, néu
c6, ¢6 thé hodc khdng thé bd tro cho cac nucleotit bd sung ctia sgi c6 nghia twong Ung,
néu co.

Thuat ngfr phin mé rong dugc dung trong ban mo ta nay chira 1, 2, 3,4, 5, hoac
6 nucleotit & dau 5' va/hoidc dau 3’ cta trinh tu 161 dudi cua soi c6 nghia va/hodc trinh
tu 161 dudi cta sgi ddi nghia. C4c nucleotit mé rong trén soi c6 nghia c6 thé hozc khong
thé bd trg cho cac nucleotit, 1a cic nucleotit cta trinh ty 16 dudi hoic cac nucleotit cia
phan m& rong, & soi dbi nghia twong tng. Ngugc lai, cac nucleotit trén phan m& rong
trén soi d6i nghia c6 thé hodc khong thé bd tro cho cac nucleotit, 1a cac nucleotit cua
16i dudi hogic c4c nucleotit cia phin mé rong, & soi c6 nghia twong Gng. Theo mot s6
phuong 4n, ca hai soi c6 nghia va soi d6i nghia ctia tAc nhan ARN can thiép chira phan
mé rong 3’ va 5'. Theo mot sd phuong 4n, mot hoac nhidu nucleotit & phdn m& rong dau
3’ ctia mot soi ghép cap bazo véi mot hodc nhiéu nucleotit & phan mé rong dau 5° cua
soi con lai. Theo cac phuong an khac, mot hodc nhidu nucleotit & phdn mé rong dau 3’
cua mdt soi khong ghép cap bazo véi mot hodc nhidu nucleotit & phin mé rong dau 5’
cua soi con lai. Theo mot s6 phuong 4n, tdc nhan ARN can thi¢p HSD17B13 6 soi dbi
nghia c6 phan mé rong & dAu 3’ va soi c6 nghia c6 phan mé rong & dau 5'. Theo mot sd
phuong én, (cac) nucleotit & phan mé rong khong dugc ghép cip va tao nén dau nho ra.
Thuét ngit “dau nho ra” dugc ding trong ban mo ta nay @& chi phan dudi cia mdt hoac
nhiéu nucleotit khong ghép cip nam & dau tan cing ctia soi c6 nghia hodc sgi d6i nghia
ma khong tao nén phén cua ph??m da dugc lai hodc da dugc tao phirc kép cua tac nhan

ARN can thiép dugc bdc 19 trong ban mo ta nay.

31

31/243



49834

Theo mét sd phuong 4n, téc nhadn ARN can thi¢p HSD17B13 chtra sgi d6i nghia
co phén mo rong & dau 3' c6 chidu dai 1, 2, 3, 4, 5, hodc 6 nucleotit. Theo cac phuong
4n khc, tac nhan ARN can thiép HSD17B13 chita soi d6i nghta c6 phén m& rong ¢ dau
3' ¢6 chiéu dai 1, 2, hodc 3 nucleotit. Theo mot sb phuong an, mot hodc nhiéu nucleotit
cua ph??m mo rong soi d6i nghia bao gdm céc nucleotit ma 1a bd tro cho trinh tw ARN
thong tin HSD17B13 tuong ung. Theo mot s6 phwrong 4n, mdt hodc nhiéu nucleotit ctia
phan m& rdng soi ddi nghia bao gdm cac nucleotit ma khong bd trg cho trinh ty ARN

thong tin HSD17B13 tuwong Gng.

Theo mdt sb phuong éan, tac nhan ARN can thiép HSD17B13 chtra s¢i ¢6 nghia
co phe‘in mo rong ¢ dau 3’ ¢6 chiu dai 1, 2, 3, 4, hoic 5 nucleotit. Theo mot s6 phuong
4n, mot hodc nhiéu trong sd cac nucleotit mé rong cua sgi c6 nghia bao gém cac
nucleotit adenosin, uraxil, hodc thymidin, AT dinucleotit, hodc céc nucleotit ma tuong
ung v6i hodc ddng nhat véi cac nucleotit & trinh tw ARN thong tin HSD17B13. Theo
mot s6 phwong én, phan m& rong dAu 3’ clia soi c6 nghia bao gdm hoic chi bao gdm
mot trong sb cac trinh ty duéi ddy, nhung khong chi gi6i han ¢: T, UT, TT, UU, UUT,
TTT, hodc TTTT (mbi loai dugce liét ké theo chiéu 5’ dn 3").

Soi ¢6 nghia c6 thé c6 phin mo rdng & du 3’ va/hodc phan m& rong & dau 5°.
Theo mot s6 phwong 4n, téc nhan ARN can thiégp HSD17B13 chira s¢i c6 nghia c6 phan
mo rong & dau 5’ ¢6 chiéu dai 1, 2, 3, 4, 5, hodc 6 nucleotit. Theo mot sb phuong 4an,
mot hodc nhiu nucleotit mé rdng cuia sgi cé nghia bao gdm céc nucleotit ma twong ing
v&i, hodc 12 gibng hét, cac nucleotit & trinh tw ARN thong tin HSD17B13. Theo mot s6
phuong an, phan mé rong dau 5’ cua soi c6 nghia 1a mot trong s6 céac trinh tu dudi day,
nhung khong chi gi¢i han &: CA, AUAGGC, AUAGG, AUAG, AUA, A, AA, AC,
GCA, GGCA, GGC, UAUCA, UAUC, UCA, UAU, U, UU (mdi loai dugc liét ké theo
chidu 5’ dén 3").

Céc vi du v trinh tu dugc ding trong viéc tao ra céc tic nhan ARN can thiép
HSD17B13 dugc thé hién trong céc bang 2, 3, va 4. Theo mot sb phuong an, soi dbi
nghia cia tic nhan ARN can thiép HSD17B13 bao gom trinh ty cta trinh tu bét ky trong
sb céc trinh tu trong bang 2 hodc bang 3. Theo cac phuong an nhat dinh, sgi d6i nghia
ctia tac nhan ARN can thiép HSD17B13 chira hodc chi bao gdm trinh tw bat ky trong 5O
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c4c trinh tu d3 duoc cai bién trong bang 3. Theo mot s6 phuong 4n, sgi d6i nghia ctia
tac nhan ARN can thiép HSD17B13 bao gbm trinh tur gdm céc nucleotit (tlr dau 5' >
dAu3) 1 dén 17,2 dén 15,2 dén 17, 1 dén 18,2 dén 18, 1 dén 19, 2 dén 19, 1 dén 20,
2 dén 20, 1 dén 21, hoic 2 dén 21, cta trinh tu bét ky trong sb céc trinh tu trong bang 2
hodc bang 3. Theo mét sd phuong én, soi c6 nghia cia tic nhan ARN can thiép
HSD17B13 bao gdm trinh tu bét ky trong sb céc trinh tyr trong bang 2 hoac bang 4.
Theo mdt sé phuong 4n, sgi c6 nghia cua tdc nhdn ARN can thi¢p HSD17B13 bao gdm
trinh tu gdm céc nucleotit (i dAu 5' > dAu 3) 1 dén 18, 1 dén 19, 1 &én 20, 1 dén 21,
2 dén 19, 2 dén 20,2 dén 21, 3 dén 20, 3 dén 21, hoc 4 dén 21 cua trinh tw bat ky trong
sb céc trinh tu trong bang 2 hodc bang 4. Theo cac phuong an nhét dinh, soi ¢ nghia
clia tac nhan ARN can thiép HSD17B13 chira hodc chi bao gém trinh ty da dugc cai

bién cua trinh tu bt ky trong s6 cac trinh tw da dugc cai bién trong bang 4.

Theo mdt sb phuong an, s¢i c6 nghia va soi d6i nghia cia cdc tac nhan ARN can
thiép dugc bdc 19 trong ban mod ta nay chira cung s6 luong nucleotit. Theo mot s6
phuong an, soi c6 nghia va soi d61 nghia cuia c4c tac nhan ARN can thiép dugce boc 10
trong ban mo ta nay chura s6 lugng nucleotit khac nhau. Theo mot sé phuong 4n, dau 5’
cua soi c6 nghia va dau 3’ cta soi ddi nghia cua tdc nhan ARN can thiép tao nén dau
béng. Theo mot sd phuong an, d4u 3’ cua soi c6 nghia va dau 5’ cua soi ddi nghia cta
tac nhan ARN can thiép tao nén dau bing. Theo mot s6 phuong 4n, ca hai dau cua tac
nhan ARN can thiép tao nén dau bing. Theo mot s6 phuong 4n, khong d4u nao cla tac
nhan ARN can thiép 1 dau bang. Thuét ngi “dau bang” dugc dung trong ban md ta nay
dé chi mot dau cua tac nhan ARN can thiép s¢i d6i, trong d6 cdc nucleotit tan cung cia

hai soi d4 duoc ghép doi 1a b trg (tao nén cip bazo bd tro).

Theo mdt s6 phuong an, dau 5' ctia soi c6 nghia va dau 3’ cta soi d6i nghia ctia
tac nhan ARN can thiép tao nén dau son. Theo mot s& phuong 4n, dau 3’ cua sgi c6
nghia va dau 5' clia soi d6i nghia cia tac nhan ARN can thiép tao nén dau som. Theo
mot sb phuong én, ca hai dau cua tac nhan ARN can thiép tao nén dau son. Theo mdt
s6 phuong 4n, khdng dAu ndo cia tic nhan ARN can thiép 12 du son. Thuét ngit dau
son dugce dung trong ban mo ta nay dé chi mot dau ciia thc nhan ARN can thiép s¢i doi,

trong d6 cac nucleotit tin cling cta hai soi da duoc ghép doi tir cdp (tire 1a khong tao
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nén dau nhéd ra) nhung khong bd tro (tic 12 tao nén cdp khong bd tro). Theo mot s6
phuong an, mot hodc nhiéu nucleotit khong ghép cap khi két thic mot s¢i ctia tic nhan
ARN can thiép soi doi tao nén dAu nho ra. Cac nucleotit khong ghép cip c6 thé 1a trén
soi ¢6 nghia hodc so1 dbi nghia, tao nén d4u nho ra 3’ hodc 5°. Theo mot s6 phuong 4n,
tAc nhan ARN can thiép chira: dAu bing va dAu son, dAu bing va ddu nhd ra 5', dlu bang
va dAu nho ra 3°, diu son va d4u nho ra 5', ddu son va dau nho ra 3°, hai ddu nhd ra 5/,
hai dAu nho ra 3', dAu nhd ra 5' va ddu nhé ra 3’, hai dau son, hoic hai dau bang. Noi
chung, néu c6 mat, ddu nhé ra dugc dinh vi & dau tan cung 3’ cla s¢i c6 nghia, sgi dbi

nghia, hodc ca hai s¢i c6 nghia va s¢i doi nghia.

Céc tac nhan ARN can thiép HSD17B13 duoc boc 1 trong ban md ta nay con
6 thé bao g(‘A)m mot hodc nhiéu nucleotit da duoc cai bién. Theo mdt s6 phuong an, hau
nhu todn bd c4c nucleotit cia sgi c6 nghia va hau nhu toan bd cac nucleotit cua sgi dbi
nghia ctia tac nhan ARN can thi¢p HSD17B13 1a cac nucleotit d3 dugc cai bién. Cac
tdc nhan ARN can thiép HSD17B13 dugc boc 19 trong ban mo ta nay co thé con bao
gém mot hodc nhiéu lién két gitta c4c nucleosit da duoc cai bién, vi du, mdt hodc nhiéu
lién két phosphorothioat. Theo mot s6 phuong 4n, tic nhan ARN can thiép HSD17B13
chta mot hodc nhiéu nucleotit dd dugc cai bién va mot hodc nhiéu lién két gifta cac
nucleosit d& duoc cai bién. Theo mot s6 phuong 4n, nucleotit da dugc cai bién & vi tri

2’ dugc két hop véi lién két gitta cac nucleosit dd dugce cai bien.

Theo mot sb phuong 4n, tic nhan ARN can thi¢p HSD17B13 duoc didu ché hodc
duoc cung cép o dang mudi, mudi hdn hop, hodc axit ty do. Theo mdt sb phuong én,
tac nhan ARN can thiép HSD17B13 duoc diéu ché o dang mudi natri. Cac dang ma 13
da biét trong linh vuc k¥ thuét nay déu nim trong pham vi cia sang ché duoc boc 19
trong ban mo ta nay.

Nucleotit d& dugc cai bién

Céc nucleotit da dugc cai bién, khi duoc dung & cac c4u tric oligonucleotit khéc
nhau, c6 thé bao toan hoat tinh ctia hgp chét & té bao trong khi dong thoi 1am ting murc
d6 6n dinh trong huyét thanh cua cac hop chit ndy, va ciing c6 thé giam dén mirc t6i
thidu kha nang hoat héa hoat tinh cta interferon & ngudi sau khi dung chu tric

oligonucleotit.
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Theo mdt sb phuong 4n, tic nhdn ARN can thi¢p HSD17B13 chira mdt hodc
nhidu nucleotit da dugc cai bién. Thuat ngit “nucleotit dugc cai bién” dugc dung trong
ban mb ta ndy 1a nucleotit khac v6i ribonucleotit (2'-hydroxyl nucleotit). Theo mot s6
phuong 4n, it nhat 1 50% (vi du, it nhét 13 60%, it nhét 1a 70%, it nhat 1 80%, it nhat
13 90%, it nhét 1a 95%, it nhat 1a 97%, it nhét 12 98%, it nhat 12 99%, hodc 100%)
nucleotit 13 nucleotit da duoc cai bién. Thuat ngit cic nucleotit dugc cai bién dugc dung
trong ban md ta nay co thé bao gbébm, nhung khong chi giéi han &, céc
deoxyribonucleotit, cdc dang gia nucleotit, cac nucleotit phi bazo, cac nucleotit da dugc
c4i bién & vi trf 2/, c4c nucleotit nghich chuyén, cac nucleotit cai bién chira nucleobazo,
cac nucleotit bic cAu, cac axit nucleic ctia peptit (PNA), cac dang gia nucleotit 2',3'-seco
(cac chét twong tu nucleobazo khong bi khoa), cac nucleotit bi khda, cac nucleotit 3'-
O-metoxy (lién két gitra cac nucleosit ¢ vi tri 2°), cdc nucleotit 2’-F-Arabino, 5'-Me, 2'-
flo nucleotit, cc morpholino nucleotit, cac vinyl phosphonat deoxyribonucleotit, cac
nucleotit chira vinyl phosphonat, va céc nucleotit chita xyclopropyl phosphonat. Cac
nucleotit da duoc cai bién & vi tri 2’ (ttrc 12 nucleotit v6i nhom khong la nhém hydroxyl
& vi trf 2° ctia nhan duong c6 ndm canh) bao gdm, nhung khong chi gi6i han &, cic
2'-0-metyl nucleotit, cac 2'-flo nucleotit (trong ban mo ta nay con dugc goi la cac 2'-
deoxy-2'-flo nucleotit), cac 2'-deoxy nucleotit, cac 2'-metoxyetyl (2'-O-2-metoxyletyl)
nucleotit (con duge goi 1a 2-MOE), cac 2'-amino nucleotit, va cac 2'-alkyl nucleotit.
Khong nhat thiét tAt ca céc vi tri & hop chét nhét dinh can dugc cai bién ddng déu.
Nguoc lai, nhidu hon mot cai bién ¢6 thé dugc két hop vao mot tdc nhdn ARN can thiép
HSD17B13 hodc thdm chi vao mdt nucleotit cua n6. Cac soi c6 nghia va cac soi dbi
nghia tdc nhan ARN can thiép HSD17B13 co thé duogc tong hop va/hodc dugc cai bién
theo cac phuong phéap da biét trong linh vuc k¥ thuét nay. Cai bién ¢ mot nucleotit 1a
doc 14p véi cai bién & nucleotit khac.

Céc nucleobazo da dugce cai bién bao gdm cic nucleobazo tong hop va ty nhién,
nhu pyrimidin da duoc thé tai vi tri 5, 6-azapyrimidin va purin da dugc thé N-2, N-6 va
0-6, (vi du, 2-aminopropyladenin, 5-propynyluraxil, hodc 5-propynylxytosin), 5-
metylxytosin (5-me-C), 5-hydroxymetyl Xytosin, inosin, xanthin, hypoxanthin, 2-
aminoadenin, c4c chat dan xuét 6-alkyl (vi du, 6-metyl, 6-etyl, 6-isopropyl, hodc 6-n-

butyl) ctia adenin va guanin, 2-alkyl (vi du, 2-metyl, 2-etyl, 2-isopropyl, hodc 2-n-butyl)
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va céc chat dan xuét alkyl khac ctia 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 (gia uraxil), 4-thiouraxil, cdc adenin va guanin
duoc thé 8-halo, 8-amino, 8-sulthydryl, 8-thioalkyl, 8-hydroxyl va cdc adenin va guanin
khac da duogc thé & vi tri 8, cac uraxil va xytosin dugc thé 5-halo (vi du, 5-brom), 5-
triflometyl, va cac uraxil va xytosin khac da duoc thé ¢ vi tri 5, 7-metylguanin va 7-
metyladenin, 8-azaguanin va 8-azaadenin, 7-deazaguanin, 7-deazaadenin, 3-

deazaguanin, va 3-deazaadenin.

Theo mét sd phuong én, dau 5’ va/hodc 3’ cta soi ddi nghia cd thé bao gém cac
gbc phi bazo (Ab), ma con c6 thé dugc goi 14 “vi tri phi bazo™ hodc “nucleotit phi bazo.”
Géc phi bazo (Ab) 13 nucleotit hodc nucleosit ma thiéu nucleobazo & vi tri 1° ciia gbc
duodng. (Vi du, xem bang sang ché My s 5,998,203). Theo mdt s6 phuong 4n, gbc phi
bazo c6 thé dugc dit bén trong & trinh ty nucleotit. Theo mot sb phuong &n, Ab hodc
ADAD c6 thé dugc bd sung vao dau tan cling 3’ clia sgi d6i nghia. Theo mét sd phuong
an, dau 5' cta soi c6 nghia c6 thé bao gém mdt hodc nhiéu géc phi bazo bd sung (vi du,
(Ab) hoic (AbAD)). Theo mét sé phuong 4n, UUAb, UAD, hodc Ab dugc bd sung vao
dAu tan ciing 3' ciia soi ¢ nghia. Theo mdt sb phuong 4n, gdc phi bazo (deoxyriboza)

c6 thé duge thé bang gdc ribitol (riboza phi bazo).

Theo mot sb phuong &n, toan bd hodc hau nhu toan bd cac nucleotit cta tac nhan
ARN can thiép cac nucleotit & dwgc cai bién. Thuat ngit tac nhan ARN can thiép, trong
d6 hau nhu toan bd cac nucleotit 12 c4c nucleotit da duoc cai bién, duoc dung trong ban
md ta nay la tdc nhan ARN can thi€p co bdn hoic it nucleotit hon (trc 120, 1, 2, 3, hodc
4) & ¢4 hai soi c6 nghia va soi dbi nghia 14 ribonucleotit (tirc 1a khong duoc cai bién).
Thuat ngir soi ¢6 nghia, trong d6 hu nhu toan bd cc nucleotit 12 cac nucleotit da duoc
cai bién, dugc ding trong ban mé ta nay 14 soi ¢6 nghia c¢6 hai hodc it nucleotit hon (tirc
12 0, 1, hodc 2) & soi c6 nghia la ribonucleotit khong dugc cai bién. Thuat ngit soi dbi
nghia, trong do hau nhu toan bd cac nucleotit 13 cac nucleotit dd dugc cai bién, duoc
ding trong ban mé ta nay 12 soi ddi nghia c¢6 hai hodc it nucleotit hon (tirc 12 0, 1, hodc
2) & soi d6i nghia 14 ribonucleotit khong dwoc cai bién. Theo mot sé phuong 4n, mot

hozc nhiéu nucleotit clia tic nhan ARN can thiép 14 ribonucleotit khong dugc cai bién.
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Lién két gifta cac nucleosit d& dugc cdi bién

Theo mét sd phuong an, mot hodc nhiéu nucleotit ctia tdc nhAn ARN can thiép
HSD17B13 dugc lién két bing céc khung hodc cAc lién két khong chuan (tire 14 céc lién
két giita cac nucleosit dd dugc cai bién hodc cac khung da dugc cai bién). Cac lién két
gitta c4c nucleosit hodc cac khung da dugc cai bién bao gdm, nhung khdng chi giéi han
&, cac nhém phosphorothioat (dugc thé hién trong ban mo ta nay bang chit cai “s” viét
thuong), cac phosphorothioat khong d61 xting, c4c thiophosphat, cac phosphorodithioat,
cac phosphotrieste, cic aminoalkyl-phosphotrieste, cac alkyl phosphonat (vi du, cac
metyl phosphonat hodc céc 3'-alkylen phosphonat), cdc phosphonat khong d6i xtmg,
cac phosphinat, cic phosphoramidat (vi du, 3'-amino phosphoramidat, cac
aminoalkylphosphoramidat, hodc céac thionophosphoramidat), céac thionoalkyl-
phosphonat, céc thionoalkylphosphotrieste, cac lién két morpholino, cac
boranophosphat c6 lién két 3'-5' binh thuong, cac dang twong tu lién két 2'-5' clia cac
boranophosphat, hodc cac boranophosphat c6 cuc nghich chuyén, trong d6 cc cap
nucleosit 1ién k& duoc lién két 3'-5' v6i 5'-3' hodc 2'-5 v6i 5'-2". Theo mdt s6 phuong
an, lién két gifta cac nucleosit hodc khung da dugc cai bién thiéu nguyén tir phospho.
Céc lién két gitta cAc nucleosit d3 dugc cai bién thiéu nguyén t phospho bao gdm,
nhung khéng chi gidi han &, cic lién két giita cac duong xycloalkyl hodc alkyl mach
ngn, lién két gitta c4c dudng alkyl hodc xycloalkyl va nguyén tir khac loai 14n 10n, hogc
mot hoac nhiéu lién két gitta cac duong mach ngén c6 nguyeén tu khac loai hodc di vong.
Theo mdt sd phuong 4n, khung da dugc cai bién gitta c4c nucleosit bao gbdm, nhung
khong chi gi6i han ¢, khung siloxan, khung sulfua, khung sulfoxit, khung sulfon, khung
formaxetyl va thioformaxetyl, khung metylen formaxetyl va thioformaxetyl, khung
chira alken, khung sulfamat, khung metylenimino va metylenhydrazino, khung sulfonat
va sulfonamit, khung amit, va cac khung khéac c6 cac thanh ph?m N, O, S, va CH; lan

A

10n.

Theo mot s6 phuong an, sgi c6 nghia ciia tic nhan ARN can thiép HSD17B13
c6 thé chtra 1, 2, 3, 4, 5, hoic 6 lién két phosphorothioat, soi d6i nghia cua tac nhan

ARN can thiép HSD17B13 ¢6 thé chua 1, 2, 3, 4, 5, hodc 6 lién két phosphorothioat,
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hoiic ¢ hai soi c6 nghia va soi d6i nghia doc 1ap c6 thé chira 1, 2, 3, 4, 5, hodc 6 lién
két phosphorothioat. Theo mdt s6 phuong 4n, sgi ¢6 nghia clia tac nhan ARN can thiép
HSD17B13 ¢6 thé chta 1, 2, 3, hodc 4 lién két phosphorothioat, s¢i d6i nghia cua tac
nhén ARN can thidp HSD17B13 c6 thé chtra 1, 2, 3, hodc 4 lién két phosphorothioat,
hodc ca hai sgi c6 nghia va sgi dbi nghia doc 1ap co thé chtra 1, 2, 3, hodc 4 lién két

phosphorothioat.

Theo mdt sb phuong 4n, sgi ¢6 nghia cua tdc nhan ARN can thigp HSD17B13
chira it nhét 12 hai lién két giita cdc nucleosit phosphorothioat. Theo mot s6 phuong én,
lién két gifta cac nucleosit phosphorothioat 1a gifta cac nucleotit & vi tri 1 dén 3 tinh tir
dau tan cung 3’ cua sgi c6 nghia. Theo mot s6 phuong 4n, mot lién két gitta cac nucleosit
phosphorothioat 1a & dAu tan cling 5’ cta trinh ty nucleotit ctia soi c6 nghia, va lién két
phosphorothioat khac la & dAu tan ciing 3’ cua trinh ty nucleotit ctia sgi c6 nghia. Theo
mot sb phuong an, hai lién két gifta cac nucleosit phosphorothioat dugc dinh vi & dau
tan cung 5’ cua sgi ¢6 nghia, va lién két phosphorothioat khac 13 & dau tan cling 3° cua
soi ¢é nghia. Theo mot s6 phuong 4n, soi c6 nghia khong bao gbm lién két gifta cac
nucleosit phosphdrothioat bét ky gitta cac nucleotit, nhung chira mdt, hai, hodc ba lién
két phosphorothioat giita cac nucleotit tdn cing trén ca dau 5’ va dau 3’ vaty y 1a chop
tn cing cua gdc phi bazo dd dwgc nghich chuyén. Theo mot s6 phuong éan, phéi tir

hudng dich duoc lién két v6i sgi c6 nghia thong qua lién két phosphorothioat.

Theo mot s6 phwong 4n, soi d6i nghia cia téc nhan ARN can thi¢p HSD17B13
chita bén lién két giita céc nucleosit phosphorothioat. Theo mot s6 phuong 4n, b6n lién
két gifra cac nucleosit phosphorothioat nay la gifta cac nucleotit & vi tri 1 dén 3 tinh tur
d4u tn ciing 5° cuia s¢i d6i nghia va gitta cac nucleotit & vi tri 19 dén 21, 20 dén 22, 21
dén 23, 22 dén 24, 23 dén 25, hodic 24 dén 26 tir dAu 5°. Theo mot sO phwong 4n, ba lién
két giira cac nucleosit phosphorothioat dugc dinh vi gitra vi tri 1 dén 4 tinh tir dau tan
cung 5’ cua soi d6i nghia, va lién két thir tu gifta cdc nucleosit phosphorothioat dugc
dinh vi gitta vi tri 20 dén 21 tinh tir dau tan cung 5° cua soi d61 nghia. Theo mot sb
phuong 4n, tac nhan ARN can thiép HSD17B13 chira it nhat 12 ba hogc bbn lién két

gitta c4c nucleosit phosphorothioat & soi d6i ngha.
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Céc nhém hoic gdc chép

Theo mdt sd phuong én, soi c6 nghia ¢ thé bao gém mot hodc nhiéu nhém hoic
gbc chép, trong linh vuc k§ thudt nay doi khi duoc goi la “chop”, “chop & du tan cling”,
hodc “gdc chép”. Thuat ngit “gbc chop” dugc dung trong ban mo ta nay la hop chét
khong nucleotit hodc nhom khéc ma c6 thé dugc két hop vao & mot hodc nhiéu dau tan
cung cua trinh ty nucleotit clia tic nhdn ARN can thiép dugce bdc 19 trong ban mo ta
nay. Goc chép c6 thé mang lai cho tdc nhan ARN can thi¢p, trong mot s6 truong hop,
mot s tinh chét ¢6 1gi nhét dinh, vi du, bao vé chéng thoai bién boi exonucleaza. Theo
mot s6 phuong 4n, cac gbc phi bazo nghich chuyén (invAb) (trong linh vuc k¥ thuét
nay con duge goi la “vi trf phi bazo nghich chuyén”) dugc bd sung vao lam cic gbc
chép (xem Bang A). (vi du, xem tai li¢u: F. Czauderna, Nucleic Acids Res., 2003,
31(11), 2705-16). Cac gbc chop thudng la da biét trong Iinh vue k¥ thudt ndy, va bao
gbm, vi dy, cac gbc phi bazo nghich chuyén ciing nhu mach cacbon nhu cac nhém dau
tan cung CsH7 (propyl), CeHis (hexyl), hodc CizHos (dodexyl). Theo mdt sd phuong 4n,
géc chép c6 mit & dau tan cung 5', dau tan cung 3', hodc ca hai dau tan cung 5' va 3’
cta soi c6 nghia. Theo mot s6 phwong 4n, dAu tan cling 5° va/hodc dAu tén cing 3’ clia
soi ¢6 nghia c6 thé bao gbm nhiéu hon m{t nhém deoxyriboza phi bazo da dugc nghich

chuyén lam gdc chop.

Theo mdt sd phuong an, mdt hodc nhidu gbc phi bazo nghich chuyén (invAb)
duoc bd sung vao dau tan ctng 3’ ctia s¢i c6 nghia. Theo mot s6 phuong an, mot hodc
nhiéu gdc phi bazo nghich chuyén (invAb) dugc bd sung vao dau 5' cta soi c6 nghia.
Theo mdt s6 phuong 4n, mdt hodc nhiéu gbc phi bazo nghich chuyén hoic vi tri phi
bazo dd duoc nghich chuyén dugc cai xen vao gitta phdi tr huéng dich va trinh tu
nucleotit cia soi c6 nghia cua tdc nhdn ARN can thi¢p. Theo mot s6 phuong 4n, viéc
dua mot hodc nhiéu gdc phi bazo nghich chuyén hodc vi trf phi bazo da dugc nghich
chuyén tai hogic gan dau tan cung hodc céac dau tan cung cua soi c6 nghia cua tic nhan
ARN can thiép cho phép ning cao hoat tinh hodc cac tinh chét mong mudn khéc ctia téc

nhan ARN can thiép.

Theo mdt sd phuong 4n, mdt hodc nhiéu gdc phi bazo nghich chuyén (invAb)

dwoc bd sung vao dau 5' ctia sgi c¢6 nghia. Theo mgt s6 phuong an, mot hoéc nhiéu goc
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phi bazo nghich chuyén c6 thé duge cai xen vao gitta phdi tir huéng dich va trinh tu
nucleotit ctia soi ¢6 nghia cta tAc nhdn ARN can thi¢p. Cac gbc phi bazo nghich chuyén
¢6 thé dugc lién két thong qua lién két phosphat, phosphorothioat (vi du, dugc thé hién
trong ban mo ta ndy Ia (invAb)), hodc lién két giita cac nucleosit khac. Theo mot sb
phuong an, sy bao gdm mdt hodc nhidu gbc phi bazo nghich chuyén tai hogc gan dau
tn cung hodc cac dAu tan cling ciia s¢i c¢6 nghia cta tac nhan ARN can thiép co thé cho
phép nang cao hoat tinh hodc cac tinh chit mong mudn khéc cta tdc nhdn ARN can
thiép. Theo mot s& phuong 4n, gbc (deoxyriboza) phi bazo da dugc nghich chuyén c6
thé duoc thé bang gdc ribitol (riboza phi bazo) dd dwgc nghich chuyén. Theo mot s6
phuong an, dau tan cung 3’ cla trinh ty 181 dudi cua soi ddi nghia, hodc dau tan ciing 3’
cua trinh tu cua soi dbi nghia, co thé bao gém géc phi bazo dd dugc nghich chuyén.
CAu triic héa hoc cho céc gdc deoxyriboza phi bazo da duge nghich chuyén dugc thé
hién trong bang 6 dudi day, cling nhu & cac cu tric hoa hoc dugc thé hién trén cc hinh

1A dén 10D.

Céc tac nhan ARN can thi¢p HSD17B13

Céc thc nhan ARN can thiép HSD17B13 dugc boc 19 trong ban md ta nay duogc
thibt ké d8 hudng dich dén vi tri cu thé trén gen HSD17B13 (SEQ ID NO:1). Nhw dwgc
x4c dinh trong ban md ta ndy, trinh tw gen cua sgi dbi nghia dwoc thiét ké dé hudng dich
gen HSD17B13 & vi tri nhét dinh trén gen khi nucleobazo & du tan cling 5° cla sgi dbi
nghia dugc cdn thang v6i vi tri ma sau 21 nucleotit (v& phia dau tan cung 3') so v6i vi
tr{ trén gen khi ghép cdp bazo véi gen. Vi du, nhu duge minh hoa & cac bang 1 va 2
trong ban mo ta nay, trinh tu gen cua sgi dbi nghia duoc thiét ké dé huéng dich gen
HSD17B13 & vi tri 499 yéu cau rang khi ghép cdp bazo véi gen, nucleobazo & dAu tan
cung 5° cta s¢i d6i nghia dugc can thang v6i vi tri 519 cua gen HSD17B13.

Theo séang ché, tdc nhan ARN can thiép HSD17B13 khong yéu ciu ring
nucleobazo & vi tri 1 (5’ = 3') cua sgi d61 nghia bd tro cho gen, v6i diéu kién murc do
bd tro it nhit 12 85% (vi du, mirc do bd tro it nhat 1a 85, 86, 87, 88, 89, 90, 91, 92, 93,
94,95, 96, 97, 98, 99, hodc 100%) cta soi d6i nghia va gen trén trinh tu 16i dudi g@)m it
nhét 14 16 nucleotit lién tiép. Vi du, d6i véi tac nhan ARN can thi¢p HSD17B13 dugc
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boc 16 trong ban md ta nay ma duoc thiét ké dé hudng dich dén vi tri 499 clia gen
HSD17B13, nucleobazo ¢ dau tan cling 5° cla s¢i d6i nghia cua tac nhan ARN can
thiép HSD17B13 phai duoc cén thang vé&i vi tri 519 cla gen; tuy nhién, nucleobazo &
dAu tan cung 5’ cia soi d6i nghia c6 thé, nhung khong nhét thiét, bd trg cho vi tri 519
ciia gen HSD17B13, véi didu kién mirc do bd tro it nhat 1a 85% (vi dy, muc d9 bb tro
it nhat 12 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, hodc 100%) cua soi
d6i nghia va gen trén trinh ty 16 dudi gdm it nhét 1 16 nucleotit lién tiép. Nhur duge
thé hién bai cac vi du khac nhau, trong s6 ndi dung khac, ma dugc boc 16 trong ban mo
ta nay, vi tri lién két cu thé cua gen boi soi ddi nghia cla tdc nhan ARN can thigp
HSD17B13 (vi du, lidu tac nhan ARN can thiép HSD17B13 dugc thiét ké dé hudng
dich gen HSD17B13 ¢ vi trf 499, & vi tri 791, ¢ vi tri 513, hay & mot vi tri nao khéc) 1a
quan trong d6i voi mtte do e ché dat dugc boi tic nhan ARN can thiép HSD17B13.

Theo mot sb phuong 4n, cac tdc nhdn ARN can thigp HSD17B13 dugc boc 10
trong ban md ta nay hudng dich dén gen HSD17B13 tai hodc gan céc vi tri cua trinh tu
gen HSD17B13 thé hién trong bang 1. Theo mot sb phuong 4n, s¢i d6i nghia cta tac
nhan ARN can thiép HSD17B13 dugc boc 16 trong ban md t4 nay bao gbm trinh tu 16
dudi ma bd tro hoan toan, déng ké, hodc it nhat 1a mdt phan cho trinh tw dich HSD17B13
gdm 19 don vi d& bdc 19 trong bang 1.

Bang 1. Cac trinh ty dich ARN thong tin gdbm 19 don vi cia HSD17B13 (lay tur

hydroxysteroit 17-beta dehydrogenaza 13 (HSD17B13) homo sapiens, phién ban phién
mi A, GenBank NM_178135.4 (SEQ ID NO:1))

SEQ | Trinh ty dich HSD17B13 gom 19 |Cac vi tri twong Ung| Vi tri gen dwgc hwdng
D donvi(8' — 3 cuia trinh tw trén dich (nhw dwge dé cip
No. SEQID NO: 1 trong ban md ta nay)
18 | UAAGAAGUCUGAUAGAUGG 793 dén 811 791
19 | GAUCACAAAAGCACUUCUU 515 dén 533 513
20 | CUAGGACAUUUUUGGAUCA 501 dén 519 499
21 | AGGUCAACAUCCUAGGACA 490 dén 508 488
22 | CGGUGCAACUCUAUUCUGG 1503 dén 1521 1501
23 | CAACAUCCUAGGACAUUUU 494 dén 512 492
24 | AUUAUGGCCUGUAUUGGAG 761 dén 779 759

Theo mot s6 phuong 4n, tac nhan ARN can thiép HSD17B13 bao gdm soi doi
nghia, trong d6 vi tri 19 clia soi d6i nghia (5'>3’) ¢6 kha nang tao ra cdp bazo voi vi tri
1 cia trinh ty dich gdm 19 don vi dd bdc 1§ trong bang 1. Theo mdt s6 phuong 4n, tic
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nhan ARN can thiép HSD17B13 bao gdm soi d6i nghia, trong d6 vi tri 1 cta soi dbi
nghia (5'>3') ¢6 kha ning tao ra cdp bazo véi vi tri 19 cta trinh ty dich gbdm 19 don vi

da boc 10 trong bang 1.

Theo mdt s6 phuwong 4n, tdc nhan ARN can thiép HSD17B13 bao gdm soi dbi
nghia, cac trong do vi tri 2 cta s¢i d6i nghia (5' = 3") ¢6 kha nang tao ra cdp bazo véi
vi tri 18 cua trinh ty dich gém 19 don vi da boc 19 trong bang 1. Theo mot sb phuong
4n, tac nhan ARN can thigp HSD17B13 bao gdm s¢i ddi nghia, trong d6 céc vi tri 2 dén
18 cua soi dbi nghia (5' = 3') ¢6 kha ning tao ra cép bazo véi ting bazo bd tro tuong

{ing ndm & vi tri 18 dén 2 ca trinh tw dich gdm 19 don vi d& boc 19 trong bang 1.

D6i véi cac thc nhan ARN can thiép duge bdc 10 trong ban mo td nay, nucleotit
& vitri 1 cua soi di nghia (tir dAu 5' = dau 3') ¢6 thé bd tro mot cach hoan hao cho gen
HSD17B13, hodc ¢6 thé khong bd tro cho gen HSD17B13. Theo mot s6 phuong éan,
nucleotit & vi tri 1 cia soi dbi nghia (tur diu 5' > dau 3')1a U, A, hosic dT. Theo mot sb
phuong an, nucleotit & vi tri 1 cua soi dbi nghia (tw dau 5’ > dau 3") tao nén cip bazo

A:U hoac U:A v6i soi ¢6 nghia.

Theo mot s phuong 4n, sgi d6i nghia cta tdc nhan ARN can thiép HSD17B13
chura trinh ty gdm céc nucleotit (tlr diu 5’ > dau 3’) 2 dén 18,2 dén 19, 2 dén 20, hodc
2 dén 21 cua trinh tu bat ky trong s céc trinh ty cua s¢i d6i nghia trong bang 2 hodc
bang 3. Theo mot s6 phwong 4n, sgi ¢6 nghia cua ARN can thi¢gp HSD17B13 chira trinh
fr gdm céc nucleotit (tir dAu 5' > dAu 3') 3 dén 21,2 dén 21, 1 dén 21, 3 dén 20, 2 dén
20, 1 dén 20, 3 dén 19, 2 dén 19, 2 dén 19, 2 dén 18, hodc 1 dén 18, ciia trinh ty bat ky

trong sb cac trinh tu cua sgi c6 nghia trong bang 2 hodc bang 4.

Theo mdt s phuong 4n, tac nhan ARN can thiép HSD17B13 bao gbm (i) soi ddi
nghia chtra trinh tu gbm cac nucleotit (tir ddu 5' > d4u 3') 2 dén 18 hoic 2 dén 19 cua
trinh tu bat ky trong s6 cAc trinh ty cta soi d6i nghia trong bang 2 hodc bang 3, va (ii)
soi ¢ nghia chira trinh tu clia cac nucleotit (tir ddu 5' > dau 3') 3 dén 21,2 dén 21, 1
dén 21,3 dén 20, 2 dén 20, 1 dén 20, 3 dén 19,2 dén 19,2 dén 19, 2 dén 18, hoic 1 dén
18 cua trinh tu bat ky trong s6 cAc trinh tu clia sgi ¢6 nghia trong bang 2 hodc bang 4.

Theo mét s6 phuong 4n, cac tac nhan ARN can thiép HSD17B13 bao gbm cac
trinh tu nucleotit 16i 19 don vi dugc thé hién duéi day trong bang 2.
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Céc soi c6 nghia va cic soi dbi nghia cua tdc nhan ARN can thi¢p HSD17B13
ma bao gdm hoic gdm céc trinh ty trong bang 2 ¢6 thé 1a cc nucleotit d& dugc cai
bién hodc cac nucleotit khdng dugc cai bién. Theo mét sb phuong an, cac tdc nhén
ARN can thiép HSD17B13 ¢6 céc trinh ty clia soi c6 nghia va s¢i d6i nghia ma bao
gdm hozc gdm c4c trinh ty trong bang 2 toan bo hodc hau nhu toan bo 14 cac nucleotit

da duoc cai bién.

Theo mdt s6 phuong 4n, soi d6i nghia ctia tic nhan ARN can thiép HSD17B13
dugc bdc 18 trong ban mo ta nay khac ¢ 0, 1, 2, hodc 3 nucleotit so v&i trinh tur bét
k¥ trong s céc trinh tu cla soi d6i nghia trong bang 2. Theo mdt s6 phwong 4n, sgi
c6 nghia cta tac nhan ARN can thiép HSD17B13 dugc boc 19 trong ban mo ta nay
khac & 0, 1, 2, hodc 3 nucleotit so véi trinh tu bét ky trong sb céc trinh tu ctia soi ¢o

nghia trong bang 2.

Nhu duogc dung trong ban mo6 ta nay, mdi N duoc liét ké trong trinh tuy da bdc
16 trong bang 2 cé thé doc 1ap duge chon tir moi va tAt ca c4c nucleobazo (ké ca cac
loai dugc thay & ca nucleotit 3 duoc cai bién va nucleotit khong dugc cai bién).
Theo mdt sb phuong 4n, nucleotit N duoc li€t ké trong trinh tu d4 bdc 10 trong bang
2 ¢6 nucleobazo ma bd trg cho nucleotit N & vi tri twong tng trén s¢i con lai. Theo
mdt sb phuong 4n, nucleotit N dugc liét ké trong trinh ty da bdc 19 trong bang 2 co
nucleobazo ma khong b6 trg cho nucleotit N & vi tri trong tng trén o1 con lai. Theo
mot sb phuong 4n, nucleotit N dugc li€t ké trong trinh tu da boc 10 trong bang 2 ¢
nucleobazo ma 12 gidng nhu nucleotit N & vi trf twong mg trén s¢i con lai. Theo mot
s phuong 4n, nucleotit N dugc liét ké trong trinh tu da boc 10 trong bang 2 ¢o

nucleobazo ma 14 khac nucleotit N & vi tri twong tng trén soi con lai.

Mbt sb soi ddi nghia nhét dinh ctia tic nhan ARN can thiép HSD17B13 da
duoc cai bién, ciing nhu trinh ty nucleobazo co s¢ khong dugc cai bién cua ching,
duoc thé hién trong bang 3. Mot sb sgi c6 nghia nhét dinh cta tdc nhdn ARN can
thiép HSD17B13 da dugc cai bién, cling nhu trinh ty nucleobazo co s khong dugc
cai bién cuia chung, dugc thé hién trong bang 4. Trong qué trinh tao ra cac tac nhan

ARN can thiép HSD17B13, m&i trong s8 céc nucleotit & m&i trong s cac trinh tu
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bazo co s& dugc liét ké trong bang 3 va bang 4, cling nhu trong bang 2, néu trén, co

thé 1a nucleotit da duogc cai bién.

Céc tac nhan ARN can thiép HSD17B13 dugc boc 10 trong ban md ta nay
duoc tao ra bang cach ghép mdi soi d6i nghia véi sgi c6 nghia. Soi c¢6 nghia chira
trinh tu liét ké trong bang 2 hodc bang 4, ¢6 thé duoc lai véi soi dbi nghia bat ky
chtra trinh tu liét ké trong bang 2 hodc bang 3, v6i diéu kién hai trinh tu ndy c6 ving
ma c6 mic do b tro it nhat 1a 85% trén trinh ty gdm 16, 17, 18, 19, 20, hodc 21

nucleotit 1ién ké.

Theo mot s6 phwong 4n, sgi d6i nghia cta tac nhdn ARN can thi¢p HSD17B13
chira trinh tu nucleotit cta trinh tu bat k¥ trong sb cac trinh tu trong bang 2 hodc
bang 3.

Theo mot s6 phuwong 4n, tac nhan ARN can thiép HSD17B13 chira hodc bao
gdm phirc kép c6 cac trinh tu nucleobazo cua s¢i c6 nghia va soi dbi nghia ctia trinh
tu bét k¥ trong sb céc trinh tu trong bang 2, bang 3 hodc bang 4.

Céc vi du vé soi dbi nghia chira cac nucleotit dd dugc cai bién dugc thé hién
trong bang 3. Cac vi du v& soi ¢6 nghia chita cac nucleotit dd dugc cai bién dugc thé
hién trong bang 4.

Nhu dugce dung trong bang 3 va bang 4, cac ky hig¢u dudi day dugc dung dé

chi c4c nucleotit da duoc cai bién va cac nhém lién két:

A = adenosin-3'-phosphat;

C = xytidin-3'-phosphat;

G = guanosin-3'-phosphat;

U = uridin-3'-phosphat

I = inosin-3'-phosphat

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
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2'-O-metyl-5-metyluridin-3'-phosphorothioat

= 2'-O-metyluridin-3'-phosphat

2'-O-metyluridin-3'-phosphorothioat

= 2'-O-metylinosin-3'-phosphat

= 2'-O-metylinosin-3'-phosphorothioat
= 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

= 2'3'-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 bang 6

deoxyribonucleotit phi bazo nghich chuyén, xem béng 6

=deoxyribonucleotit-5'-phosphorothioat phi bazo nghich

chuyén, xem bang 6

Nhu ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay dé& dang hiéu

duoc, trir khi trinh tu biéu thi khac (vi du, bang lién két phosphorothioat “s™), cac

monome nucleotit, khi ¢ mit trong oligonucleotit, dugc li€n két 13n nhau nho lién

két 5°-3’-phosphodieste. Nhu ngudi cé hiéu biét trung binh trong linh vuc k¥ thuat

nay s& hiéu rd, viéc dua lién két phosphorothioat vao nhu duoc thé hién & céc trinh

tu nucleotit cai bién dugc bdc 16 trong ban md ta nay 1dm thay thé lien két

phosphodieste thudng c6 & cac oligonucleotit (vi dy, xem cdc hinh 1A dén 10D thé
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hién céc chu tric héa hoc va cac hinh 11A dén 11E thé hién so dd cua tat c lién két
gifra céc nucleosit & mt s tac nhan ARN can thiép HSD17B13 nhét dinh). Hon thé
nita, ngudi co hiéu biét trung binh trong linh vyc k¥ thuat nay sé d& dang hiéu dugc
rang nucleotit tAn cing & dau tan clng 3’ cua trinh ty oligonucleotit nhét dinh s&
thudong c6 nhém hydroxyl (-OH) 6 vi tri 3’ tuong (mg ciia monome nhat dinh thay
cho nhom phosphat ex vivo. Ngoai ra, dbi voi cac phuong an duge boc 10 trong ban
mo ta ndy, khi xem xét soi tuong tng 5° = 3, céc gbc phi bazo nghich chuyén duoc
cai xen vao sao cho vi tri 3’ cua deoxyriboza duogc lién két & dau tan clung 3’ cla
monome trudc do trén s¢i twong tng (vi du, xem céc hinh 1A dén 10D va bang 6).
Hon thé nita, nhu ngudi ¢6 hidu biét trong linh vuc nay d& dang hiéu va nhén thtc
duoc, trong khi cac ciu tric héa hoc cua phosphorothioat duge boc 19 trong ban mo
ta ndy thuong thé hién anion trén nguyén tir luu huynh, séng ché dugc boc 19 trong
ban mo ta nay bao gdm tét ca cic chit hd bién cua phosphorothioat (vi du, khi nguyén
tr luu huynh cé lién két doi va anion ndm trén nguyén tit oxy). Trir khi dugc chi 16
theo cach khac trong ban mo ta nay, hidu biét d6 cua ngudi ¢ hiéu biét trung binh
trong linh vuc k§ thuat nay dugce 4p dung khi md ta cac tic nhan ARN can thiép
HSD17B13 va cé4c ché pham cua cic tdc nhan ARN can thiép HSD17B13 dugc boc

10 trong ban mo ta nay.

Mbt s6 vi du vé céc phdi tir huéng dich, cac nhém hudng dich, va cdc nhém
lién két dugc dung véi cac tac nhan ARN can thiép HSD17B13 dugc boc 10 trong
ban mo ta ndy duoc néu dudi day trong bang 6. Cu thé hon, cac nhém hudéng dich va
c4c nhom lign két (ma clng nhau c6 thé tao ra phdi tir huéng dich) bao gdm cac loai
duéi day, ma céc cdu tric héa hoc cua ching dugc néu dudi day trong bang 6:
(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),
(NAG39)s. Mdi s¢i c6 nghia va/hodc soi d6i nghia c6 thé c6 phéi tir huéng dich,
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nhém hudng dich, hodc nhom lién két bat ky duoc liét ké trong ban mb ta nay, ciing

nhu cac nhom khac, d3 duge tiép hop véi dau 5' va/hodc dau 3’ cla trinh tu.
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CAc tac nhan ARN can thiép HSD17B13 dugc boc 10 trong ban md ta nay
duoc tao ra bang cach ghép mdi soi d61 nghia véi soi c6 nghia. Soi c6 nghia chira
trinh tu liét ké trong bang 2 hodc bang 4 c6 thé dugc lai v6i soi dbi nghia bat ky chira
trinh tu liét ké trong bang 2 hodc bang 3, v6i diéu kién hai trinh tu c6 mdt vung c6
mirc do bb trg it nhat 12 85% trén trinh tw gdm 16, 17, 18, 19, 20, hodc 21 nucleotit
lién ke.

Theo mét s6 phuong 4n, soi d6inghia ctia tic nhan ARN can thiép HSD17B13
dugc bdc 16 trong ban mo ta nay khac ¢ 0, 1, 2, hodc 3 nucleotit so v6i trinh tur bat
k¥ trong s céc trinh ty cla soi dbi nghia trong bang 3. Theo mot s6 phuong 4n, soi
¢6 nghia ctia tic nhan ARN can thiép HSD17B13 dugc boc 19 trong ban mo ta nay
khac & 0, 1, 2, hodc 3 nucleotit so véi trinh tu bét ky trong sb cac trinh tu clia soi c6

nghia trong bang 4.

Theo mdt sd phwong 4n, sgi d6i nghia ctia tic nhan ARN can thiép HSD17B13
chtra trinh tu nucleotit cta trinh tu bét k¥ trong sb céc trinh tu trong bang 2 hodc
bang 3. Theo mot s6 phuong 4n, soi d6i nghia cta tdc nhan ARN can thigp
HSD17B13 chita trinh tu ctia cic nucleotit (tr diu 5’ > dAu 3') 1 dén 17, 2 dén 17,
1 dén 18,2 dén 18, 1 dén 19,2 dén 19, 1 dén 20, 2 dén 20, 1 dén 21, hoc 2 dén 21,
ciia trinh tu bét k¥ trong s6 céc trinh ty trong bang 2 hodc bang 3. Theo cac phuong
4n nhat dinh, sgi ddi nghia ctia tdc nhdn ARN can thi¢p HSD17B13 chra hoac bao
gbm trinh tu d dugc cai bién cia trinh tu bét k¥ trong sd céc trinh tu d3 duoc cai

bién trong bang 3.

Theo mot s& phuong 4n, sgi c¢6 nghia cta tic nhan ARN can thiép HSD17B13
chira trinh tw nucleotit ciia trinh tu bat ky trong sb cac trinh tu trong bang 2 hodc
bang 4. Theo mdt s phuong 4n, s¢i c6 nghia cta tac nhan ARN can thiép HSD17B13
chira trinh tur cia cic nucleotit (tr dAu 5’ > dAu 3") 1 dén 17,2 dén 17,3 dén 17, 4
dén 17, 1 dén 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, hoc 4 dén
21, cua trinh tu bat ky trong sb céc trinh tw trong bang 2 hodc bang 4. Theo cac
phuong an nhét dinh, soi c6 nghia ctia tic nhan ARN can thi¢gp HSD17B13 chta hoac
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bao gbm trinh tu da dugc cai bién ca trinh tu bit k¥ trong s6 céc trinh tu da dugce

cai bién trong bang 4.

D61 véi cac thc nhan ARN can thiép HSD17B13 dugce bdc 10 trong ban mo ta
nay, nucleotit & vi tri 1 ctia soi d6i nghia (tir dau 5' = dAu 3') c6 thé bd trg mot cach
hoan héao cho gen HSD17B13, hodc ¢6 thé khong bd tro cho gen HSD17B13. Theo
mot sd phuong an, nucleotit ¢ vi tri 1 ctia sgi d61 nghia (tir dau s’ > dau3n1au, A,
hodc dT (ho#c phién ban dugc cai bién cua chiing). Theo mot s6 phuong 4n, nucleotit
& vitri 1 cda sgi d6i nghia (tir dAu 5' > dau 3') tao nén cdp bazo A:U hodc U:A véi

sQi co nghia.

Soi c6 nghia chira trinh ty liét ké trong bang 2 hodc bang 4 ¢6 thé duoc lai voi
soi d6i nghfa bat k¥ chira trinh t 1iét ké trong bang 2 hogc bang 3, véi diéu kién hai
trinh tu ¢6 viing c6 mitc do bd tro it nhat 12 85% trén trinh ty gdm 16, 17, 18, 19, 20,
hodc 21 nucleotit lién ké&. Theo mdt sb phuong 4n, tic nhdn ARN can thi€p
HSD17B13 ¢6 soi ¢6 nghia chira trinh tw da dugc cai bién cia trinh tu bat ky trong
sb cac trinh ty da dugc cai bién trong bang 4, va s¢i dbi nghia chra trinh tu dugc cai
bién cua trinh tu bit ky trong s céc trinh ty da dugc cai bién trong bang 3. Mot s6
ghép cap trinh tu tiéu biéu nhét dinh dwgc minh hoa bang cdc ma dinh danh phirc kép
thé hién trong bang 5.

Theo mét s6 phuong 4n, tac nhan ARN can thiép HSD17B13 chura, chi bao
gdm, hodc chu yéu gdm phtrc kép duge thé hién bang m4 dinh danh bét ky trong sb
c4c ma dinh danh phirc kép da thé hién trong ban md ta nay. Theo mot s6 phuong 4n,
tac nhan ARN can thiép HSD17B13 chuta céc trinh tu nucleotit cua s¢i c6 nghia va
soi d6i nghia cua phtrc kép bat ky trong s céc phirc kép dugc thé hién bang mi dinh
danh bét ky trong s6 cic ma dinh danh phuc kép di duge thé hién trong ban md ta
nay. Theo mdt s6 phuong 4n, tic nhan ARN can thiép HSD17B13 chira céc trinh tu
nucleotit cta soi ¢6 nghia va soi d6i nghia cua phire kép bét ky trong sb cac phirc kép
duoc thé hién bing ma dinh danh bat ky trong s6 cac ma dinh danh phtrc kép da dugc
bdc 16 trong ban md t4 nay va nhém hudng dich va/hodc nhoém lién két, trong 6
nhém huéng dich va/hosic nhém lién két dwgce lién két cong héa tri (tic 1a da tiép

hop) véi soi c6 nghia hodc soi d6i nghia. Theo mot s6 phuong én, tac nhdn ARN can
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thiép HSD17B13 bao gdm cac trinh ty nucleotit da dugc cai bién ctia soi 6 nghia va
soi d6i nghia ciia ma dinh danh bét ky trong sd cac mi dinh danh phirc kép da duoc
thé hién trong ban mo ta nay. Theo mot s6 phuong 4n, tdc nhan ARN can thiép
HSD17B13 chita c4c trinh ty nucleotit di dugc cai bién clia sgi c6 nghia va soi doi
nghia cua ma dinh danh bat ky trong s6 cac mi dinh danh phire kép boc 19 trong ban
md ta ndy va nhom hudng dich va/hodc nhém lién két, trong d6 nhém hudng dich

va/hodc nhém lién két dugc lién ket cong hoa tri vdi soi ¢6 nghia hodc soi doi nghia.

Theo mot sb phuong 4n, tac nhdn ARN can thi¢p HSD17B13 chua soi dbi
nghia va sgi c6 nghia c6 cac trinh ty nucleotit cua phic kép bét k¥ trong sd cac phirc
kép soi ddi nghia/sgi c6 nghia trong bang 2 hodc bang 5, va con chira nhém huéng
dich hodc phdi tir huéng dich. Theo mét s6 phuong 4n, tic nhan ARN can thiép
HSD17B13 chira soi ddi nghia va sgi c6 nghia c6 cac trinh ty nucleotit cia phtrc kép
bét ky trong sb céc phirc kép soi d61 nghia/sgi c6 nghia trong bang 2 hodc bang 5, va

con chtra nhém huéng dich ctia phéi tir thy thé asialoglycoprotein.

Nhém huéng dich, ¢6 hodc khong c6 nhém lién két, c6 thé dugce lién két véi
dau tan cing 5’ hodic 3' cta soi bét ky trong s6 céc soi ¢6 nghia va/hodc d6i nghia da
duoc boc 10 trong céac bang 2, 3, va 4. Nhém lién két, c6 hodc khong c6 nhom hudng
dich, c6 thé dugce gén vao dau 5' hodc 3’ cua soi bét ky trong sd cic soi ¢ nghia

va/hodc dbi nghia da dugc bdc 16 trong cac bang 2, 3, va 4.

Theo mot sé phuong 4n, tac nhdn ARN can thiép HSD17B13 chua soi ddi
nghia va sgi c6 nghia c6 cac trinh ty nucleotit cua phirc kép bét ky trong s6 cc phirc
kép soi ddi nghia/soi c6 nghia trong bang 2 hodc bang 5, va con chira phdi tir huéng
dich duoc chon tir nhém bao gom: (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, nhu
duoc xéc dinh trong bang 6. Theo mot sd phuong 4n, phéi tir huéng dich 1a NAG25)
hodc (NAG25)s nhu duge x4c dinh trong bang 6. Theo cdc phuong an khac, phdi tur
hudng dich 13 NAG37) hodc (NAG37)s nhu duge x4c dinh trong bang 6.
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Theo mdt sb phuong 4n, tdc nhan ARN can thi¢p HSD17B13 chira soi d6i
nghia va sgi ¢6 nghia c6 trinh ty nucleotit d& duoc cai bién cua trinh tw bat ky trong
sb céc trinh tu nucleotit cua sgi d61 nghia va/hodc soi c6 nghia trong bang 3 hodc
bang 4.

Theo mot s6 phuong 4n, tdc nhan ARN can thiép HSD17B13 chura soi dbi
nghia va sgi c6 nghia c6 trinh ty nucleotit da dugc cai bién cua trinh ty bat ky trong
s6 céc trinh tu nucleotit cua soi d6i nghia va/hodc s¢i ¢6 nghia cta phirc kép bat ky
trong sd cac phirc kép trong Bang 5, va con chira nhém hudéng dich cua phdi tir thu
thé asialoglycoprotein.

Theo mot s& phuong 4n, tic nhan ARN can thiép HSD17B13 chura, chi bao
gdm, hodc chu yéu gdm phirc kép bét ky trong s6 cac phtrc kép trong Bang 5.
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60/243
Bang 5. Céc phuic kép tac nhan ARN can thiép HSD17B13 v6i ma s6 dinh danh ctia

soi c6 nghia va sgi ddi nghia twong tmg

M3 s6 Miasb dinh  Mai s6 dinh M3 $6 Masd dinh  Ma so dinh
dinh danh ~ danhsgi ddi  danh soico dinh danh  danhsgi déi  danh soi c6
phuc kép nghia nghia phic kép nghia nghia
AD06078 AMO08050-AS AMO08049-SS AD06221 AMO08262-AS  AMO08261-SS
AD06079 AMO08052-AS AMO08051-SS AD06222 AMO08264-AS AMO08263-SS
AD06080 AMO08052-AS AMO08053-SS AD06223 AMO08266-AS AMO08265-SS
AD06081 AMO08054-AS AMO8051-SS AD06224 AMO08050-AS AMO08267-SS
AD06082 AMO08056-AS AMO08055-SS AD06225 AMO08050-AS AMO08268-SS
AD06083 AMO08056-AS AMO8057-SS AD06226 AMO08050-AS AMO08269-SS
AD06084 AMO08059-AS AMO8058-SS AD06227 AMO08270-AS AMO08049-SS
AD06085 AMO08059-AS AMO08060-SS AD06228 AMO08272-AS AMO08271-SS
AD06176 AMO08178-AS AMO08177-SS AD06229 AMO08274-AS AMO08273-SS
ADO06177 AMO08180-AS AMO8179-SS AD06230 AMO08275-AS AMO08049-SS
AD06178 AMO8181-AS AMO8177-SS AD06244 AMO08303-AS AMO08302-SS
AD06179 AMO08182-AS AMO08177-SS AD06245 AMO08305-AS AMO08304-SS
AD06180 AMO8181-AS AMO08183-SS AD06246 AMO08307-AS AMO08306-SS
AD06181 AMO08184-AS AMO8177-SS AD06247 AMO08309-AS AMO08308-SS
AD06182 AMO08185-AS AMO8177-SS AD06248 AMO08311-AS  AMO08310-SS
ADO06183 AMO08186-AS AMO8177-SS AD06249 AMO08313-AS AMO08312-SS
AD06184 AMO08188-AS AMO8187-SS AD06250 AMO08315-AS  AMO08314-SS
AD06185 AMO08190-AS AMO8189-SS AD06251 AMO08317-AS AMO08316-SS
AD06186 AMO08190-AS AMO8191-SS AD06252 AMO08319-AS AMO08318-SS
AD06187 AMO08192-AS AMO8191-SS AD06265 AMO08341-AS  AMO08340-SS
AD06188 AMO08193-AS AMO8191-SS AD06266 AMO08343-AS  AMO08342-SS
ADO06189 AMO08194-AS AMO8191-SS AD06267 AMO08345-AS AMO08344-SS
AD06190 AMO08195-AS AMO8189-SS AD06268 AMO08347-AS AMO08346-SS
AD06191 AMO08196-AS AMO08055-SS AD06269 AMO08348-AS AMO08346-SS
AD06208 AMO08236-AS AMO08235-SS AD06270 AMO08343-AS AMO08346-SS
AD06209 AMO08238-AS AMO08237-SS AD06271 AMO08350-AS AMO08349-SS
AD06210 AMO08240-AS AMO08239-SS AD06272 AMO08352-AS  AMO08351-SS
AD06211 AMO08242-AS AMO08241-SS AD06273 AMO08354-AS AMO08353-SS
AD06212 AMO08244-AS  AMO08243-SS AD06274 AMO08356-AS AMO08355-SS
AD06213 AMO08246-AS AMO08245-SS AD06275 AMO08356-AS AMO08357-SS
AD06214 AMO08248-AS AMO08247-SS AD06276 AMO08192-AS AMO08358-SS
AD06215 AMO08250-AS AMO08249-SS AD06277 AMO08190-AS AMO08358-SS
AD06216 AMO08252-AS AMO08251-SS AD06278 AMO08366-AS AMO08365-SS
AD06217 AMO08254-AS  AMO08253-SS AD06279 AMO08367-AS AMO08346-SS
AD06218 AMO08256-AS  AMO08255-SS AD06280 AMO08352-AS AMO08368-SS
AD06219 AMO08258-AS AMO08257-SS AD06281 AMO08356-AS AMO08353-SS
AD06220 AMO08260-AS AMO08259-SS
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Theo mot sd phuong 4n, tdc nhan ARN can thiép HSD17B13 dugc diéu ché
hodc dugc cung cép ¢ dang mudi, mudi hdn hgp, hodc axit tw do. Cac tdc nhan ARN
can thiép dugc boc 16 trong ban mo ta nay, sau khi phan phdi dén té bao biéu hién
gen HSD17B13, sé (tc ché hosic 1am giam thip mirc d biéu hién cia mot hogc nhiéu

gen HSD17B13 in vivo va/hodc in vitro.

Phéi tir hodc nhém huéng dich, nhom lién két, va chit din phan phéi

Theo mdt s6 phuong an, tdc nhan ARN can thiép HSD17B13 duoc tiép hop
v6i mot hodc nhiéu nhém khong 13 nucleotit bao gdm, nhung khong chi giéi han &,
nhém hudng dich, nhém lién két, phéi tir huéng dich, polyme phan phéi, hodc chét
d&n phan phdi. Nhém khong 13 nucleotit ¢6 thé 1am tang mirc do huéng dich, phan
phéi hoiic gén tac nhan ARN can thiép. C4c vi du vé cac nhom hudng dich va cac
nhém lién két duoc thé hién trong bang 6. Nhom khong 12 nucleotit c6 thé dugc lién
két cdng hoa tri voi dau tan cung 3' va/hodc 5’ ctia s¢i ¢ nghia va/hodc sgi d6i nghia.
Theo mdt s& phuong 4n, tac nhan ARN can thiép HSD17B13 chtra nhém khong la
nucleotit ma duoc lién két voi du tan cung 3’ vi/hodc 5' cua soi c6 nghia. Theo mot
s6 phuong an, nhém khong 1a nucleotit dugc lién két v6i ddu 5' cia soi c6 nghia cla
tac nhan ARN can thiép HSD17B13. Nhém khong 13 nucleotit cé thé dugc lién két
truc tiép hodc gian tiép voi tic nhan ARN can thigp thong qua chét lién két/nhém
lién két. Theo mot s& phuong 4n, nhém khong 1a nucleotit dugc lién két v6i tac nhan
ARN can thiép théng qua lién két hodc nhém lién két khong On dinh, dé phan ct

hodc thuédn nghich.

Theo mdt sé phuong 4n, nhém khong 13 nucleotit 1am gia ting cac tinh chét
duoc dong hoc hodc phéan b6 sinh hoc ciia tdc nhan ARN can thiép hodc thé tiép hop
ma nd duoc gin vao dé cai thién mic dd phan phéi dic higu véi t€ bao hodc mo va
muc do hép thu déc hiéu véi té bao cua tdc nhan ARN can thiép hodc thé tiép hop.
Theo mot s& phuong an, nhém khong 13 nucleotit 1am gia ting mic do ndi nhap té

bao cta tac nhan ARN can thi€p.
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Céc nhém hudng dich hodc cac gbc huéng dich 1am gia tang céc tinh chét
dugc dong hoc hodc phan b sinh hoc cua thé tiép hop hodc tic nhan ARN can thiép
ma ching duge gin vao d& 1am cai thién mirc do phan phdi déc hiéu voi té bao (ke
ca, trong mot vai truong hop, ddc hiéu véi co quan) va mirc do hép thu vao déc hiéu
v6i té bao (hodc diic hidu v6i co quan) cia thé tiép hop hodc tic nhan ARN can thigp.
Nhom hudng dich c6 thé c6 hda tri mot, hoa tri hai, hoa tri ba, hoa tri bdn, hoic ¢b
héa tri cao hon dbi véi dich ma né dwoc huéng dén. Céc nhom huéng dich tiéu biu
bao gém, nhung khong chi gidi han @, cac hop chét c6 i luc d6i v6i cac phan tir bé
mit té bao, cac phéi tr cta thu thé té bao, cac hapten, cac khang thé, cac khang thé
don dong, cic doan khéng thé, va céc gia khang thé c6 &i lyc dbi v6i cac phan tir b

mit t€ bao.

Theo mot s6 phuong an, nhém hudng dich dugc lién két v6i tac nhan ARN
can thiép béng cach sir dung nhom lién két, nhu nhom lién két PEG hodc mdt, hai,
hodc ba gdc phi bazo va/hodc gbc ribitol (riboza phi bazo), ma trong mot s6 trudng
hop c6 thé c6 tac dung 1am cac nhom lién két. Theo mot s& phuwong 4n, phdi tir huéng

dich chira cum dan xuat cta galactoza.

Céc thc nhan ARN can thiép HSD17B13 dugc boc 1§ trong ban mo ta nay co
thé dugc téng hop ¢6 nhém c6 hoat tinh phéan ng, nhur nhém amin (trong ban mo ta
nay con dugc goi la amin), & dAu tan cing 5’ va/hodc dau tan ciing 3'. Nhom c6 hoat
tinh phan tng tiép d6 c6 thé duoc st dung dé gan gbc huéng dich bang céach 4p dung
c4c phuong phap dién hinh trong linh vuc k§ thuét nay.

Theo mét sé phuong 4n, nhém huéng dich chia phéi tir thu thé
asialoglycoprotein. Phéi tir thy thé asialoglycoprotein dugc dung trong ban mo ta nay
1a phdi tt ma chta hop chét ¢6 4i luc voi thu thé asialoglycoprotein. Nhu di dugc
luyu y trong ban mo ta nay, thu thé asialoglycoprotein dugc biéu hién & mirc do cao &
céc t& bao gan. Theo mdt s6 phuong 4n, phdi tir thy thé asialoglycoprotein bao gdm
hodc chttra mot hodc nhiéu chat dan xut cta galactoza. Thuét ngi chét dan xuét cua
galactoza dugc dung trong ban mo ta nay bao gdm ca galactoza va cac chét din xuét
cua galactoza c6 ai lyc véi thu thé asialoglycoprotein ma bang hodc manh hon i lyc

cta galactoza. Céc chét dan xut cua galactoza bao gdm, nhung khong chi gi¢i han
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&: galactoza, galactosamin, N-formylgalactosamin, N-axetyl-galactosamin,
N-propionyl-galactosamin, N-n-butanoyl-galactosamin, va N-iso-butanoylgalactos-
amin (vi dy, xem tai liéu: S.T. Tobst and K. Drickamer, J.B.C., 1996, 271, 6686). Cac
chét d4n xuét cua galactoza, va cac cum chit dAn xuét cua galactoza, ma 1 hitu ich
dé hudng dich in vivo céc oligonucleotit va cac phan tir khac dén gan 13 da biét trong
linh vuc k¥ thuat nay (vi dy, xem tai liéu: Baenziger and Fiete, 1980, Cell, 22, 611-
620; Connolly et al., 1982, J. Biol. Chem., 257, 939-945).

Céc chét dan xuét cla galactoza di dugce dung dé hudng dich cac phan tir dén
cac té bao gan in vivo thong qua lién két ctia chiing véi thu thé asialoglycoprotein da
duoc biéu hién trén bé mit cia cac té bao gan. Lién két cua cac phéi ttr thu thé
asialoglycoprotein véi (céac) thu thé asialoglycoprotein tao diéu kién cho viéc huéng
dich dic hidu véi té bao dén cac t& bao gan va qua trinh ndi nhép té bao cia phén tur
vao céc té bao gan. Cac phdi tir cia thy thé asialoglycoprotein c6 thé 1 monome (vi
du, ¢ mot chit din xuit cua galactoza, con dugc goi 1a héa tri mot hodc mot cang)
hodc multime (vi du, co nhidu chit din xuét cta galactoza). Chét dan xuét cia
galactoza hodc cum dAn xuit galactoza co thé duoc ga"m vao dau tan cung 3’ hodc 5'
cta soi ¢6 nghia hodc soi d6i nghia cta tdc nhan ARN can thiép bang cach 4p dung
c4c phuong phép da biét trong linh vye k¥ thuét nay. Vige didu ché cac phéi tir huéng
dich, nhu cum dan Xudt galactozas, bdc 19, vi dy, trong cong bd don sang ché quéc
t& s6 W02018/044350 ciia Arrowhead Pharmaceuticals, Inc., va cong bd don sang
ché qubc té s6 W02017/156012 cta Arrowhead Pharmaceuticals, Inc., ndi dung cta

¢4 hai tai liéu nay dugc dua hoan toan vao day bang cach vién dan.

Thuét ngft cum din xuét galactoza dugc dung trong ban md ta nay chira phan
tir ¢6 hai dén bbn chit din xuét tan cing cua galactoza. Chat din xuét tan cing cia
galactoza dugc gin vao phén tir thong qua cacbon C-1 ctia n6. Theo mot s6 phuong
4n, cum din xuét galactoza 14 cdu tric tam phan dan xuét cua galactoza (con dugc
goi la chét d4n xuét ba rau cta galactoza hodc chét dAn xuét héa tri ba clia galactoza).
Theo mot s6 phuong 4n, cum dan xuét galactoza chita N-axetyl-galactosamin. Theo
mdt s& phuong 4n, cum dan xuat galactoza chira ba N-axetyl-galactosamin. Theo mot

s6 phuong 4n, cum dan xuat galactoza 1a cau trac tir phan dan xuat cta galactoza
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(con dugc goi 1a chat dAn xuét bdn rau cia galactoza hodc chat din xuét héa tri bén
cua galactoza). Theo mdt sO phuong an, cum dan xuat galactoza chira bon N-axetyl-

galactosamin.

Thuat ngtt cAu tric tam phan dan xuét cua galactoza dugc dung trong ban mo
ta nay chira ba chit din xuét cua galactoza, mdi chét dugc lién két v6i diém nhanh
trung tAm. Thuat ngit ciu tric t& phan dan xuét cua galactoza duge dung trong ban
mb ta nay chira bdn chat din xudt cua galactoza, mdi chét duoc lién két voi diém
nhanh trung tim. Céc chit din xudt cua galactoza c6 thé dugc gén vao diém nhanh
trung tim thong qua cacbon C-1 cua sacarit. Theo mot s6 phuong 4n, cac chét dan
xuAt cta galactoza dugc lién két voi diém nhénh thong qua cac chét lién két hosc cac
phan tir dém. Theo mot s phuong an, nhém lién két hogc phan tir dém 12 phan tu
dém wa nude linh hoat, nhu nhém PEG (vi du, xem bang séng ché My s6 5,885,968;
Biessen et al., J. Med. Chem. 1995 Vol. 39 p. 1538-1546). Theo mot s6 phurong 4n,
phan tir dém PEG 1a phan tir dém PEG;. Piém nhanh c6 thé 13 phén tir nho bt ky ma
cho phép gén ba chit din xuét cia galactoza va con cho phép gén diém nhanh vao
tac nhan ARN can thiép. Vi du vé nhém diém nhénh 13 di-lysin hodc di-glutamat.
Viéc gén diém nhanh vao tdc nhan ARN can thiép c6 thé xay ra thong qua nhom lién
két hodc phan tir dém. Theo mot s6 phuong 4n, nhém lién két hodc phan tir dém chia
ph?ln tir dém wa nuéc linh hoat, nhu nhung khong chi gisi han 6, phﬁn tir dém PEG.
Theo mot sé phuong én, nhom lién két chita nhém lién két cimg, nhw nhém mach
vong. Theo mat s6 phuong 4n, chét dan xuét cta galactoza chtta hodc bao gdm N-
axetyl-galactosamin. Theo mot s6 phuong 4n, cum dan xuét galactoza bao gdbm chu
trac t& phén din xuét ciia galactoza, ma c6 thé, vi du, 13 tetrame N-axetyl-

galactosamin.

Céc phuong an theo sang ché bao gdm céc duge phim @& phéan phdi tac nhan
ARN can thiép HSD17B13 dén té bao & gan in vivo. Céc dugc phim nay c6 thé bao
gém, vi du, tdc nhan ARN can thi¢p HSD17B13 da tiép hop véi cum dan xuét
galactoza. Theo mot sd phuong én, cum din xut galactoza bao gdm cAu tric tam

phan dan xuét cua galactoza, ma c6 thé, vi du, la trime N-axetyl-galactosamin, hodc
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cAu trac tr phan din xuét cua galactoza, ma c6 thé, vi dy, la tetrame N-axetyl-

galactosamin.

Phéi tir huéng dich hodc nhém hudng dich c6 thé duge lign két v6i dau tan
cung 3' hodc 5' clia sgi c¢6 nghia hodc soi d6i nghia clia tic nhan ARN can thiép

HSD17B13 dugc bdc 10 trong ban md ta nay.

Céc phdi tir huéng dich bao gbdm, nhung khong chi giéi han ¢, (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 dugc xac dinh trong bang 6. Cac nhoém hudng dich va cac phéi tir huéng dich
khac, k& ca cac phdi tir hudng dich cum galactoza, 1a da biét trong linh vuc k¥ thuat
nay.

Theo mét s6 phuong 4n, nhém lién két dugc tiép hop véi tac nhan ARN can
thiép. Nhom lidn két tao diéu kién thuén lgi cho viéc lién két cong hoéa tri cla tac
nhan véi nhém huéng dich, polyme phan phdi, hogc chét din phan phdi. Nhom lién
Kkét c6 thé duoc lién két véi dau 3’ va/hoidc dau 5' cua soi c6 nghia hodc soi d6i nghia
cta tadc nhan ARN can thiép. Theo mdt sb phuong an, nhém lién két duoc lién két
v6i soi ¢6 nghia cta tac nhan ARN can thiép. Theo mot sb phuong &n, nhom lién két
duoc tiép hop vé6i dau tan ciing 5" hodc d4u tan cing 3' clia sgi ¢6 nghia cua tdc nhan
ARN can thiép. Theo mot sé phuong 4n, nhém lién két duoc tiép hop véi dau 5’ cua
sgi c6 nghia cua tic nhan ARN can thiép. Cac vi du vé& nhém lién két, c6 thé bao
gbm, nhung khong chi gi¢i han &: cic nhom c6 hoat tinh phan tmg nhu cac amin béc
nhét va céac alkyn, cac nhém alkyl, cac nucleotit phi bazo, ribitol (riboza phi bazo),

va/hodc cac nhom PEG.

Theo mot sb phuong an, nhém huéng dich dugc lién két ndi bd v6i nucleotit

trén soi c6 nghia va/hoic s¢i doi nghia cta tdc nhan ARN can thiép. Theo mot so
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phuong an, nhém hudng dich dugc lién két v6i tac nhan ARN can thiép thong qua
nhém lién két.

Phin lién két hodc nhém lién két 1a sy két ndi gifta hai nguyén tir ma két nbi
mot nhém hoéa hoc (nhu tac nhan ARN can thiép) hodc doan dang dugc quan tim v6i
nhém héa hoc khac (nhw nhém hudng dich hodc polyme phéan phdi) hodc doan dang
duoc quan tdm khac thong qua mot hodc nhiéu lién két cong hoa tri. Mdi lién két
khéng 6n dinh chira lién két khong On dinh. Lién két c6 thé tuy ¥ bao gdm phan tir
dém ma lam tang khoang cach gifta hai nguyén tir két ndi. Phan tir dém con c6 thé
bb sung tinh linh hoat v&hodc chidu dai cho lién két. Cac phan tir dém bao gdm,
nhung khong chi gi6i han &, c4c nhom alkyl, cac nhom alkenyl, cic nhom alkynyl,
cac nhom aryl, cdc nhém aralkyl, cdc nhém aralkenyl, va cac nhém aralkynyl; ma
mdi nhém cé thé chira mdt hoic nhiéu nguyén tir khic loai, di vong, axit amin,
nucleotit, va sacarit. Cac nhom dém 1a da biét trong linh vuc k¥ thuat nay va danh

muc néu trén khong nham giéi han pham vi cila ban mo ta nay.

Theo mot sd phuong an, khi hai hodc nhiéu tac nhan ARN can thiép dugc bao
gbm trong mot ché phdm, mdi tdc nhan trong sd céc tac nhan ARN can thiép c6 thé
duoc lien két voi cing mot nhém hudéng dich hodc hai nhém hudéng dich khac nhau
(ttc 1a cAc nhém hudng dich c6 cong thitc héa hoc khac nhau). Theo mot sd phuong
an, cac nhém hudng dich dugc lién két v6i céc tac nhan ARN can thiép HSD17B13
duoc boc 16 trong ban mo ta nay ma khong str dung thém nhém lién két. Theo mdt
s6 phuong 4n, chinh nhém huéng dich duoc thiét ké c6 nhém lién két hodc vi tri khac
dé tao diéu kién thuén loi cho viéc tiép hop dé dang. Theo mdt s6 phuong 4n, khi hai
hodc nhiéu tac nhan ARN can thiép HSD17B13 dugc bao gbdm thanh mat, mdi tac
nhan trong s6 cac tac nhan ARN can thiép c6 thé s dung cling mot phan lién két
hodc cac nhém lién két khac nhau (tic 13 cdc nhém lién két c6 cong thirc héa hoc

khac nhau).

Trinh tu bt k¥ trong s6 céc trinh ty nucleotit cta tdc nhdn ARN can thigp
HSD17B13 duogc liét ké trong cac bang 2, 3, hodc 4, cho du dugc céi bién hozc khong
duoc cai bién, c6 thé chira (cac) nhém hudéng dich hodc (cac) nhom lién két 3’ va/hoic

5. Trinh tu bét ky trong s c4c trinh ty cta tdc nhan ARN can thiégp HSD17B13 da
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duoc liét ké trong bang 3 hodc bang 4, hodc dugc bdc 19 theo cach khac trong ban
md ta ndy, ma chira nhém hudng dich hodc nhom lién két 3' hodc 5', theo cach khac
¢6 thé khong chtra nhém huéng dich hodc nhom lién két 3' hodc 5', hodc c6 thé chtra
nhém hudng dich hodc nhém lign két 3" hodce 5' khéc bao gbm, nhung khong chi gidi
han &, cac loai dwgc thé hién trong bang 6. Phirc kép bét ky trong s6 cac phiic kép
clia tic nhan ARN can thiép HSD17B13 liét ké trong bang 5, cho du dugc cai bién
hodc khong duge cai bién, con c6 thé bao gdm nhém huéng dich hodc nhom lién két
bao gdm, nhung khdng chi gi6i han &, cac loai dugc thé hién trong bang 6, va nhom
huéng dich hodc nhém lién két ¢6 thé dwoc gén vao dau tan cling 3' hodc 5' cia soi

¢6 nghia hoic soi dbi nghia ctia phire kép tic nhan ARN can thiép HSD17B13.

Céc vi du v& céc nhém huéng dich va cac nhém lién két (ma khi két hop c6
thé tao ra cac phdi tir huéng dich) dugc thé hién trong bang 6. Bang 4 thé hién mot
s6 phuong 4n ctia s¢i c6 nghia cua tic nhdn ARN can thi¢p HSD17B13 ¢6 nhom

huéng dich hodc nhém lién két dugc lién két voi dau 5’ hodc 3.

Bang 6. Cac ciu tric thé hién céc nucleotit khac nhau di duge céi bien, cac phoi tir

hudng dich hodc cac nhém hudng dich, cac goc chdp, va cac nhém lién ket
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Khi duoc dit & vi tri bén trong oligonucleotit:

lién két vé phia ddu 5° cia oligonucleotit
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Khi duoc dit & vi tri bén trong oligonucleotit:

lién két vé phia ddu 5° cua oligonucleotit
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O mdi chu tric trong s6 cac ciu tric néu trén trong bang 6, NAG chira N-
axetyl-galactosamin hogc chat dan xut khéc cua galactoza, nhu c6 thé hiéu dugc boi
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay 1a can duoc gin khi xem
xét cac cAu trac néu trén va ndi dung boc 10 cia ban mé ta nay. Vi du, theo mot sb

phuong 4n, NAG & ciu tric dd néu 1a N-axetyl-galactosamin.

Mbi (NAGx) c6 thé duogc gin vao tac nhan ARN can thi¢p HSD17B13 thong
qua nhém phosphat (nhu & (NAG25), (NAG30), va (NAG31)), hodc nhom
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phosphorothioat, (nhu 1a (NAG25)s, (NAG29)s, (NAG30)s, (NAG31)s, hodc
(NAG37)s), hodc nhém lién két khéc.

0 i
o o

0] S
nhom phosphat nhém phosphorothioat

Céc nhém lién két khac da biét trong linh vuc k¥ thuat nay c6 thé duge st
dung.

Theo mdt sb phuong an, chat din phan phdi c6 thé duoc ding dé phan phdi
tac nhan ARN can thiép dén té bao hodc mé. Chit din phan phéi 14 hop chit ma cai
thién murc d6 phan phdi tic nhan ARN can thiép dén té bao hodc mo. Chéat dén phan
phdi c6 thé bao gdm, hodc chira, nhung khong bi gidi han &: polyme, nhu polyme
ludng tinh, polyme hoat tinh mang, peptit, melittin peptit, peptit kiéu melittin (MLP),
lipit, polyme hodc peptit dd dugc cai bién thuan nghich, hodc polyamin c6 hoat tinh
d6i voi mang da duoc cai bién thuén nghich. Theo mdt sé phuong 4n, cac tac nhan
ARN can thiép c6 thé dugc két hop véi céc lipit, phan tir kich ¢& nano, cc polyme,
cac liposom, cac mixen, cac DPC hodc cac hé phan phdi khac sén c6 trong linh vuc
k¥ thuét nay. Cac tac nhan ARN can thiép ciing c6 thé duoc tiép hop vé mit hoa hoc
v6i cac nhém huéng dich, cac lipit (bao gdm, nhung khong chi gidi han & céc chét
dan xudt ctia cholesterol va cholesteryl), cic phan tir kich ¢& nano, cac polyme, céc
liposom, cic mixen, cac DPC (vi du, xem céc cong bd don qubc té sb
W02000/053722, W02008/0022309, W02011/104169, va WO02012/083185,
WO02013/032829, WO2013/158141, timg tai lidu trong s6 nay duge dua vao day
bang cach vién dan), cac hydrogel, cac xyclodextrin, vién nang kich thudc nano dé
phan huy sinh hoc, va cac vi ciu bam dinh sinh hoc, vat truyén cé ban chét protein,
hozc cac hé phan phdi khéc thich hop dé phan phdi axit nucleic hogc oligonucleotit

nhu d3 biét va sin c6 trong linh vuc k¥ thuat nay.
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Céac dugc pham va cac che pham

Céc tac nhan ARN can thiép HSD17B13 dugc bdc 19 trong ban mo ta nay co6
thé duogc bao ché thanh dugc phim hodc ché phdm (trong ban mo ta nay con duge
goi 14 “thudc”). Theo mot s6 phuong 4n, cac duge pham bao gdm it nhét 12 mot téc
nhan ARN can thiép HSD17B13. Céc dugc phém nay 1a dic biét hitu dung trong viéc
{tc ché su biéu hién ctia ARN thong tin dich & t& bao dich, nhém té bao, mo, hoic

sinh vat.

Cac duoc phém ¢6 thé duge dung dé diéu tri ddi tuong méc bénh, rdi loan,
hoic tinh trang bénh 1y ma s& dugc hudng loi tir viée giam ndng do ctia ARN thong
tin HSD17B13 dich, hoic tc ché su biéu hién cua gen dich. Cac duge phim c6 thé
duoc dung dé diéu tri d6i twong cé nguy co phat trién bénh, rdi loan, hoic tinh trang
bénh 1y ma s& dugc hudng lgi tir viéc gidm ndng d6 ctia ARN thong tin dich hodc G
ché su biéu hién cua gen dich. Theo mdt phuong an, phuong phép bao gbm viéc ding
tdc nhan ARN can thiép HSD17B13 d& duoc lién két voi phdi tir huéng dich nhu
duoc bdc 16 trong ban mo ta ndy, cho dbi tuong can duoc diéu tri. Theo mot sb
phuong an, mot hodc nhiéu ta duoc duoc dung (ké ca cac chét dan, cac chit mang,
cac chét pha lodng, va/hodc cc polyme phén phéi) duoc bd sung vao céc duge pham
ma bao g6m tdc nhan ARN can thiép HSD17B13, nh¢ d6 tao ra dugc phém hoac
thuéc chita bénh thich hop d& phan phdi in vivo dén d6i tuong, ké ca nguoi.

Céc duge phdm ma bao gdm tic nhan ARN can thiép HSD17B13 va cac
phuong phép dugc boc 10 trong ban mo ta nay lam giam ndng d6 ctia ARN thong tin
dich & t& bao, nhém té bao, nhém bao g6m t€ bao, md, co quan, hodc d6i twong, bao
gdm viéc cho dbi twong dimg lugng hitu hiéu dé diéu tri bénh ciia tic nhan ARN can
thiép HSD17B13 da dugc boc 10 trong ban mé ta nay, nhé d6 Ge ché sy biéu hién
cia ARN théng tin HSD17B13 & d6i tugng. Theo mot s6 phuong 4n, d6i tugng da
duoc xac dinh hoac da dugc chin doan 14 c6 su diéu hoa tang bénh 1y gen dich & té
bao dich hodc mo. Theo mot s6 phuong an, d6i tuong da duoc x4c dinh hodc da duge
chan do4n 12 mic NAFLD, NASH, chimg xo héa gan, va/hodc bénh gan do rugu

hoic khong do rugu, nhu bénh xo gan. Theo mdt s& phuong én, ddi tuong da méc
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cac triéu ching lién quan dén NAFLD, NASH, chtmg xo hoa gan, va/hodc bénh gan

do ruou ho#c khong do rugu, nhu bénh xo gan.

Theo mét sd phuong an, cac dugc phém da duogc bdc 10 bao g@)m tac nhan
ARN can thiép HSD17B13 dugc dimg dé didu tri bénh hogc quéan 1y cac biéu hién
1am sang lién quan dén NAFLD, NASH, ching xo héa gan, bénh gan do ruou hoac
khong do ruou, bao gém bénh xo gan, va/hodc su biéu hién qua mirc cua HSD17B13
& dbi twong. Theo mot s6 phuong 4n, lwong hiru hidu dé diéu tri (k& ca nhdm muc
dich du phong) ctia mot hodc nhiéu duoc phdm dugce dung cho dbi twong c6 nhu cau
didu tri d6. Theo mot s6 phuong 4n, viéc dung tic nhan bét ky trong s6 céc tic nhan
ARN can thiép HSD17B13 da dugc boc 10 ¢ thé dugc ap dung nham lam giam sb

lugng, mirc do nghiém trong, va/hodc tAn suét cta cac triéu chimg bénh & doi tuong.

Cac dugc phém da dugc boc 10 ma bao gém tac nhan ARN can thiép
HSD17B13 c6 thé duoc ding dé didu tri {t nhét 1a mt tridu chimg & ddi fwong méc
bénh hoac 61 loan ma s& dugc hudng loi tir sy giam hodc Gc ché sy biéu hién cua
ARN thong tin HSD17B13. Theo mot s6 phuong 4n, ddi tugng duoc dung lwong hitu
hiéu dé diéu tri bénh ctia mot hodc nhiéu dugc phém ma bao gém tac nhan ARN can
thiép HSD17B13, bing cach d6 diéu tri triéu chimg nay. Theo cdc phuong 4n khac,
d6i tugng duge dung lugng hitu hi¢u nhim muc dich du phong cua mdt hodc nhiéu
tac nhan ARN can thiégp HSD17B13, nho d6 ngin nglra hodc tc ché it nhét 14 mot

triéu chung.

Pudng ding 1a dudng ma theo d6 tac nhan ARN can thi¢p HSD17B13 duogc
cho tiép xtc véi co thé. Néi chung, cac phuong phép dung thudc va oligonucleotit
va axit nucleic dé diéu tri dong vat ¢6 vi 1a da biét trong linh vuc k¥ thut nay va co
thd dugc ap dung dbi véi viée dung cac ché pham duge bdc 19 trong ban mo ta nay.
Céc tac nhan ARN can thiép HSD17B13 dugc boc 16 trong ban mo ta nay c6 thé
duoc dung qua duong dung bét ky thich hgp cho ché phim dugc thiét k& mot cach
thich hop cho dudong dung cu thé. Do d6, cac duge phém duogc boc 16 trong bdn mo
ta nay co thé duoc dung béng c4ch tiém, vi du, qua dudong tinh mach, ti€ém bép, trong
da, duéi da, trong khép, hodc trong khoang mang bung. Theo mot sb phuong 4n, cac

duoc phém dugc bdc 16 trong ban md ta nay dugce dung béng cach tiém dudi da.
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Céc duoc phdm bao gdm tac nhan ARN can thiép HSD17B13 dugc boc 10
trong ban mo ta nay co thé duogc phan phéi dén té bao, nhom té bao, md, hodc dbi
tuong bang cich ap dung cac cong nghé phan phéi oligonucleotit da biét trong linh
vuc k¥ thuat ndy. No6i chung, phuong phép thich hop bat ky dugc cong nhén trong
linh vuc k¥ thuat nay dé phan phdi phan tir axit nucleic (in vitro hodc in vivo) ¢6 thé
duoc lam thich ung dé str dung véi céac ché phém duoc boc 10 trong ban mo ta nay.
Vi du, viéc phan phéi ¢6 thé duoc thuc hién bﬁng cach dung tai chd, (vi du, tiém truc
tiép, céy dué6i da, hodc dung khu tr), dung qua duong toan thén, hodc dudi da, qua
dudng tinh mach, trong khoang mang bung, hodc ding ngoai duong tiéu hoa, ké ca
trong so (vi dy, trong néo thét, trong nhu mo6 va ndi tily mac), tiém bép, qua da, dudng
khi (sol khi), miii, qua dudng miéng, qua dudng truc trang, hodc khu tru (ké ca dat
trong ma va dudi ludi). Theo cac phuong an nhit dinh, cac ché pham duoc dung

bing cach tiém hodc truyén dudi da hodc qua dudng tinh mach.

Theo mot sb phuong an, cac dugc phém duoc boc 10 trong ban md ta nay bao
gdm mdt hogic nhiéu t4 dugc duge dung. Céac dugc phém duoc bdc 10 trong ban mo

ta nay duoc bao ché dé dung cho ddi tuong.

Thuét ngft duoc phidm hodc thudc chita bénh dung trong ban mo ta nay bao
gbdm lugng hiru hiéu v& mit duge 1y cua it nhét 13 mot trong s6 cac duoc chat dugc
boc 16 va mot hodc nhiéu t4 dugc dugce dung. Cac ta dugc duge dung (céc ta dugce)
1a c4c chét khong phai thanh phén duoc chét (API, san phém tri bénh, vi dy, tdc nhan
ARN can thiép HSD17B13) ma dugc dua mdt cach chu y vao hé phan phdi thudc.
Céc t4 duogc khong cé tac dung hodc khong nhim c6 tac dung diéu tri bénh & lidu
luong du dinh. Céc ta dugc c6 thé hoat dong dé a) trg gitip viée xtr 1y hé phan phdi
thubc trong qu4 trinh san xuét, b) bao vé, hd tro hodc gia ting muc dd 4n dinh, do
sinh khéa dung hodc muc do chép nhan API & bénh nhén, ¢) trg giup trong viéc xac
dinh san pham, vé/hodc d) ning cao thudc tinh bét ky trong s d9 an toan chung, hiéu
qua, cua viéc phan phdi API trong qué trinh bao quan hogc st dung. T4 dugc dugce

dung c6 thé 12 hodc c6 thé khong 14 chét tro.

Céc ta4 duge bao gdm, nhung khdng chi gidi han &: cac chét ting cuong hip

thu, cac chét chéng bam dinh, cac chét chdng tao bot, cac chét chéng oxy hda, cac
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chét két dinh, cac chit dém, cic chit mang, céc chét bao, cac chit mau, c4c chét tang
cudng phéan phdi, cc polyme phan phdi, cac chit tay ria, dextran, dextroza, cac chét
pha loéng, cac chét gay rd, cac chét nhil hoa, cac chat phu gia, cac chét don, cac chét
tao vi, cac chét gay truot, cac chét tAm uét, cac chét 1am trom, dau, cac polyme, chét
bao quan, nudc mubi, cac mudi, cac dung mdi, cac loai dudng, cac chét hoat dong
bé mit, cac tac nhan tao huyén phu, cac nén giai phong tir tlr, cac chét 1am ngot, c4c
tac nhan lam dic, c4c tc nhén truong luc, cac chit dan, cac tac nhan ky nude, va cac

tac nhan thAm udt.

Céc dugc pham thich hop dé dung bang cach tiém bao gdm dung dich nude
v6 trung (khi hoa tan trong nuée) hodc cac thé phan tan va bot vo trung dé bao ché
tire thi dung dich hodc thé phén tan v0 tring dé tiém truyén. Pé dung qua dudng tinh
mach, chit mang thich hop bao gbm nude mudi sinh 1y, nude kim ham vi khuén,
Cremophor® ELTM (BASF, Parsippany, NJ) hodc nudc mudi dém phosphat (PBS).
Chéat mang thich hop phai 1a 6n dinh trong cac diéu kién sén xuit va bao quan va
phai dugc bao quan chbng tac dong xam nhiém cua vi sinh vat nhu vi khuén va ndm
mébc. Chit mang c6 thé 1a dung méi hodc mdi trudng phén tan chira, vi dy, nudc,
etanol, polyol (vi dy, glyxerol, propylen glycol, va polyetylen glycol 1éng), va hdn
hop thich hgp cua ching. D long thich hop ¢6 thé duge duy tri, vi du, bang cach st
dung chét bao nhu lexitin, béng cach duy tri ¢ hat theo yéu cau trong trudng hop
phan tan va bang cach st dung cac chét hoat dong bé mit. Trong nhiéu trudng hop,
¢6 thé tdt hon néu ché phim nay bao g0m c4c chét dang truong, vi du, cac loai dudng,
cac ruou da chtrc nhu manitol, sorbitol, va natri clorua. Tac dung hép thu kéo dai cua
cac ché phdm c6 thé duoc dung dé tiém c6 thé dat dugc bang cach dua vao ché pham

ndy tic nhan ma tri hodn sy hap thu, vi dy, nhém monostearat va gelatin.

Dung dich v trung dung dé tiém c6 thé dugc bao ché béng cach két hop hoat
chét véi lugng can thiét trong dung mdi thich hgp véi mot hodc td hop cac thanh
phﬁ?m néu trén, néu can, tiép theo 1a loc tiét trung. N6i chung, cac thé phéan tan dugc
diéu ché bing cach két hop hoat chit vao chét din vo tring, ma chira méi truong
phan tan kiém tinh va céc thanh phin cin thiét khac v6i cac loai néu trén. Trong

trueong hop bot vo trung dé bao ché dung dich v tring dé tiém truyén, cic phuong
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phap didu ché bao gdm sy kho trong chan khong va lam kho ¢ nhiét do thap ma tao
ra hoat chit & dang bot cong v6i thanh phén bd sung mong mudn bat ky tlr dung dich

da duoc loc vé trung trudc cua chung.

Theo mot s6 phuong &n, dugc phim ma chira cc tdc nhan ARN can thiép
HSD17B13 duogc boc 10 trong ban md ta nay thich hop dé dung dudi da c6 thé duoc
bao ché trong dung dich dém natri phosphat trong nuéc (vi dy, tic nhan ARN can
thiép HSD17B13 da duogc bao ché trong 0,5mM natri phosphat monobazo, 0,5mM

natri phosphat diaxit, trong nuéc)

Céc ché phdm thich hop dé dung trong khép c6 thé & dang ché phim nudc vo
trung chira thuéc ma c6 thé & dang vi tinh thé, vi dy, & dang huyén phu vi tinh thé
trong nudc. Cac ché phim thé m& hoic cac hé polyme dé phan huy sinh hoc ciing ¢6
thé dugc sir dung dé trinh bay thudc nhim ca muc dich dung trong khép va dung &

M

mat.

Céac ché pham thich hop dé ding qua duong miéng cac tac nhan ARN can
thiép HSD17B13 dugc boc 16 trong ban md ta nay cling 6 thé duge bao ché. Theo
mot sd phuong an, cic tac nhan ARN can thi€p HSD17B13 dugc boc 16 trong ban
mb ta nay duoc dung qua duong miéng. Theo mot s6 phuong 4n, cac tdc nhdn ARN
can thiép HSD17B13 dugc bdc 1§ trong ban m6 ta nay duge bao ché thanh vién nang

dé dung qua dudng miéng.

Céc hoat chét c6 thé duoc diéu ché vé&i cac chit mang ma sé bao vé hgp chét
nay chdng lai hién twgng thanh thai nhanh ra khéi co thé, nhu ché pham gidi phéng
¢6 kiém soat, ké ca cac loai céy duéi da va cac hé€ phan phéi da duoc bao vi nang.
Céc polyme dé phan hity sinh hoc, twong thich vé mat sinh hoc ¢6 thé duge st dung,
nhu etylen vinyl axetat, cdc polyanhydrit, axit polyglycolic, colagen, cac
polyorthoeste, va axit polylactic. Ngudi ¢6 hiéu biét trung binh trong linh vuc ky
thuat nay da biét cic phuong phap bao ché cac ché pham nay. Céc loai huyén phu
liposom ciling ¢6 thé duoc dung lam céc chit mang dugc dung. Ching c6 thé duoc
bao ché theo cac phwong phap ma ngudi co hiéu biét trung binh trong linh vyc k¥
thuat nay da biét, vi du, nhu duoc boc 10 trong br?lng sang ché M¥ s 4,522,811.
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Céc thc nhan ARN can thiép HSD17B13 ¢6 thé dugc bao ché thanh cac ché
pham & dang don vi lidu lwong dé dé dung va ddng nhét vé lidu lwong. Dang don vi
liéu chi cac ddn vi riéng r& v& mit vat 1y thich hop 1am lidu luong don nhét cho dbi
tuong can dugc diéu tri; moi don vi chira lugng dinh trudce hoat chét da duoc tinh dé
tao ra tac dung diéu tri bénh mong mudn két hop v6i cht mang duge tinh can thiét.
Chi tiét v& cac dang don vi liéu luong theo sang ché bi chi phdi béi va phu thude mot
cach truc tiép vao cac dac tinh doc nhét ctia hoat chat va hiéu qua didu tri bénh can
dat duogc, va cac giéi han vbn ¢6 trong linh vyuc bao ché hoat chit nay dung dé diéu

tri cac ca the.

Duoc phim c6 thé chira céc thanh phin b sung khac thuong duoc thdy & céc
dugc pham. C4c thanh phan nay bd sung bao gbm, nhung khong chi giéi han 6: cic
chét chéng ngua, cac chét 1am se da, cac chét gay té tai chd, cac thudc giam dau, cac
chét khang histamin, hodc c4c tac nhan khang viém (vi du, axetaminophen, NSAID,
diphenhydramin, v.v.). Con thay rang té bao, mo, hodc cac co quan da dugc phén 1ap
ma biéu hién hoic bao gém c4c tac nhan ARN can thiép dugc xac dinh trong ban mo
t4 ndy c6 thé duge dung lam “dugc pham”. Céc thuét ngft “lugng hitu hi¢u vé mit
duoc 15", “lugng hitu hidu dé diéu tri bénh", hodc don gian 12 “lugng hiru higu” dwoc
dung trong ban mo ta nay dé chi lugng ctia tdc nhan ARN can thiép 8 tao ra két qua

dugc ly, didu tri, hodc phong ngira.

Theo mdt s6 phwong 4n, cdc phuong phap duge boc 1§ trong ban mo ta nay
con bao gém budc dung chét diéu tri hoic chét diéu tri thtr hai ngoai viéc dung tac
nhan ARN can thiép dugc boc 1 trong ban mo ta nay. Theo mot s6 phuong 4n, chét
didu tri thi hai 13 tdc nhan ARN can thiép HSD17B13 khac (vi du, tac nhan ARN
can thiép HSD17B13 ma huéng dich dén trinh tu khac & dich HSD17B13). Theo céc
phuong an khéc, chét diéu tri tha hai c6 thé 1a thudc phéan tir nho, khang thé, doan
khang thé, hodc aptame.

Theo mdt s& phwong 4n, (c4c) tic nhan ARN can thigp HSD17B13 déa boc 10
duogc tiy ¥ két hop véi mot hodc nhidu chét diéu tri bd sung. Tac nhan ARN can thiép
HSD17B13 va (c4c) chit didu tri bd sung c6 thé dugc ding trong mot ché pham hoic

ching c6 thé dwgc dung riéng r&. Theo mdt so phuong én, mot hodc nhiéu chét diéu
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tri bd sung duoc dung riéng r& & dang liéu riéng biét véi tdc nhAn ARN can thiép (vi
du, tac nhan ARN can thiép HSD17B13 duoc dung bang cach tiém dudi da, trong
khi liéu phap didu tri bd sung bao gdm phuong phép cua phac d6 dung lidu dugc
dung qua duong miéng). Theo mot s6 phuong 4n, (c4c) tic nhdn ARN can thiép
HSD17B13 duoc cho dbi twong ¢6 nhu ciu ding bang cach tiém dudi da, va mot
hodc nhidu chit didu tri bd sung tlly ¥ duge dung qua duong migng, ma cung nhau
tao nén phéc dd diéu tri cho cac bénh va tinh trang bénh ly lién quan dén NAFLD,
NASH, chitng xo héa gan, va/hodc bénh gan do ruou hodc khong do ruou, ké cabénh
x0 gan. Theo mdt s6 phuong 4n, (cc) tic nhan ARN can thiép HSD17B13 dugc cho
ddi twong c6 nhu ciu dung bang céach tiém dudi da, va mot hodc nhidu chat diéu tri
bd sung tiy ¥ dwge dung bang cach tiém riéng dudi da. Theo mot s6 phuong 4n, tac
nhan ARN can thiép HSD17B13 va mot hogc nhiéu chét diéu tri bd sung dugc két
hop thanh dang liéu lugng don (vi dy, “hdn hop” dugc bao ché thanh mot ché pham
dé tiém du6i da). Cac tic nhan ARN can thiép HSD17B13, c6 hodc khong c6 mdt
hodc nhiéu chét diéu tri b sung, co thé duoc két hop véi mot hodc nhiéu ta dugc dé

tao ra cac dugc pham.

No6i chung, lugng hitu hiéu cta tic nhan ARN can thi¢p HSD17B13 s& nam
trong khoang tir 0,1mg dén 100mg/kg thé trong/lidu, vi dy, nam trong khoang tir
1,0mg dén 50mg/kg thé trong/lidu. Theo mdt s6 phuong én, lwong hitu hiéu ctia hoat
chét s& ndm trong khoang tir 0,25mg dén 5mg/kg thé trong mdi lidu. Theo mot sd
phuong an, luvong hitu hiéu cua hoat chét s& nam trong khoang tlr 0,5mg dén 4mg/kg
thé trong mdi lidu. Viéc dung lidu ¢6 thé 12 hing tuan, hai tudn mot 14n, hang thang,
hozic theo tin sudt gidn cdch khac tuy theo lidu nay cta tdc nhan ARN can thiép
HSD17B13 dugc dung, mirc d hoat tinh cua tdc nhan ARN can thi¢p HSD17B13
cu thé, va muc do uc ché mong mubn dbi v6i dbi tuong cu thé. Cac vi du trong ban
mo ta nay thé hién mitrc do tc ché thich hop & mot s6 loai dong vat nhét dinh. Luong
duoc dung sé& phu thudc vao cac bién s6 nhu tinh trang strc khoe chung cia bénh
nhéan, hiéu qua sinh hoc tuong d6i cua hop chit dugc phan phdi, cong thic phdi ché
cua thudc, su c6 mit va loai t4 dugc trong ché phém, va dudng dung. Ngoai ra, can

phai hidu rang lidu lugng ban dAu duge dung c6 thé duge ting cao hon ngudng trén
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dé nhanh chéng dat duge nong 4o mong muodn ¢ mau hodc ¢ mo, hodc li€u luong

ban dau c6 thé thip hon mirc tdi wu.

Pé didu tri bénh hogic d& bao ché thudc hodc ché phdm dé diéu trj bénh, cac
duoc phém duoc boc 10 trong ban mo ta nay bao gém tac nhan ARN can thiép
HSD17B13 ¢6 thé duge két hop véi ta duge hogc véi tac nhan diéu tri hodc cach didu
trj tht hai bao gdm, nhung khong chi gi¢i han ¢: tic nhan ARN can thiép thir hai
hodc tac nhan ARN can thi¢p khéc, thube phén tir nho, khang thé, doan khéang thé,
peptit va/hodc aptame.

C4c tac nhan ARN can thiép HSD17B13 da dugc boc 10, khi duge bd sung
vao cac ta dugc dugce dung hodc cac ta dugce, ¢ thé duoc bao géi vao kit, vat chura,
201, hodc dung cu phén phéi. Cac duogc phém dugc boc 10 trong ban md ta nay co thé

duoc dong gdi trong bom tiém chira san thude hoic lo.

Phuong phép diéu tri va tc ché sy biéu hién

Céc tac nhan ARN can thiép HSD17B13 dugc bdc 1§ trong ban md ta nay co
thé duoc dung dé diéu tri ddi twong (vi du, ngudi hodc cac dong vat c6 vu khac) méc
bénh hoiac rdi loan ma s& duge lgi tir viée dung tac nhan ARN can thigp. Theo mdt
s& phuong 4n, cac tdc nhan ARN can thiép dugc boc 1§ trong ban md ta nay c6 thé
duoc dung dé diéu tri ddi twong (vi du, ngudi) ma s& dugc hudng loi tr su giam
va/hoéc trc ché sy bidu hién cia ARN thong tin HSD17B13 va/hodc néng do protein
HSD17B13 (trong ban md t& nay con dugc goi theo cach khac 1a 17B-HSD13), vi dy,
dbi trong ma da dugc chan doan hodc dang méc céc triéu ching lién quan dén
NAFLD, NASH, chimg xo héa gan, hodc bénh gan do rwou hodc khong do ruou, ké
ca bénh xo gan.

Theo mot s6 phuong 4n, ddi tuong duge cho ding lugng hiru higu dé didu tri
bénh ctia mot hodc nhidu tic nhan ARN can thiép HSD17B13 bét ky. Viéc diéu tri
dbi tuong c6 thé bao g@)m viéc diéu tri nhim chita tri va/hodc du phong. Déi tuong
dugc dung lugng hitu hiéu dé diéu tri bénh cua mot hodc nhiéu tac nhan ARN can

thigp HSD17B13 bit k¥ dugc boc 19 trong ban mo ta ndy. Déi twgng c6 the 1a ngudi,

90

90/243



49834

bénh nhén, hoic ngudi bénh. Déi tuong cb thé 13 ngudi 16n, thanh nién, tré em, hoac
tré so sinh. Viéc dung duoc phim theo séng ché c6 thé 1 ding cho ngudi hodc dong

vat.

Cé4c tac nhan ARN can thiép HSD17B13 dugc bdc 10 trong ban mo ta nay co
thé duoc ding dé didu tri it nhat 1a mot triéu ching ¢ d6i twong méc bénh hodc réi
loan lién quan dén HSD17B13, hodc mac bénh hoic r6i loan ma qua trung gian it
nhat 12 mot phan do biéu hién gen HSD17B13. Theo mét s6 phuong 4n, c4c tic nhan
ARN can thiép HSD17B13 dugc dung dé diéu tri hodc quan 1y biéu hién 1am sang
cta dbi tuong méc bénh hodc r6i loan ma s& duge hudng 1¢i tir hodc qua trung gian
it nhét 1d mot phan nho sy giam ARN thong tin HSD17B13. Doi twong duge ding
lugng hitu hidu dé didu tri bénh cia mot hogc nhiéu tic nhdn ARN can thi¢p
HSD17B13 hoic céc ché phém chira tic nhan ARN can thiép HSD17B13 dugc bde
16 trong ban mo ta nay. Theo mot s6 phwong 4n, cac phuong phap dugc boc 19 trong
ban md ta nay bao gdm viéc dung ché pham chira tdc nhan ARN can thiép HSD17B13
dugc boc 16 trong ban mo ta nay cho dbi tuong can duoc diéu tri. Theo mot sb phuong
4n, d6i tuong dugce dung lugng hitu hiéu nham muc dich du phong cia mt hodc
nhidu tac nhan ARN can thiép HSD17B13 bét ky da duge bdc 19, nho d6 diu tri

bénh cho d6i trgng bang cach ngin nglra hodc tc ché it nhat 13 mot triéu ching.

Theo céc phwong 4n nhét dinh, sang ché @& xuét cac phuong phép diéu tri cac
bénh, céc rdi loan, cac tinh trang, hodc cac trang thai bénh ly ma qua trung gian it
nhét 13 mot phan do su bidu hién gen HSD17B13, ¢ bénh nhéan c6 nhu ciu diéu tri,
trong d6 cac phuong phap nay bao gdm cho bénh nhan dung tac nhan bét ky trong
sb cac tic nhan ARN can thiép HSD17B13 dugc bdc 1 trong ban mo ta nay.

Theo mot sé phuong 4n, mic do biéu hién gen va/hodc ndng d6 cia ARN
thong tin cia gen HSD17B13 & d61 tuong da dung tic nhdn ARN can thiép
HSD17B13 da duge boc 16 giam it nhét 1a khoang 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 95%, 96%, 97%, 98%, 99%, hodc cao hon 99%
so v6i d6i tugng trude khi dugc dung tac nhan ARN can thiép HSD17B13 hoéc so
v6i d6i tuong khong nhén tac nhdn ARN can thi¢p HSD17B13. Mtc do biéu hién
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gen vi/hodc ndng do ctia ARN thong tin ¢ ddi tugng c6 thé dugc gidm & t€ bao, nhom

té bao, va/hodac md cua doi tuong.

Theo mdt s6 phwong an, ndng do protein HSD17B13 & dbi twong da duge
dung tac nhan ARN can thi¢p HSD17B13 da duogc bdc 10 duge lam giam it nhét 13
khoang 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, hodc cao hon 99% so v&i dbi tuong trudce khi duge ding
tdc nhan ARN can thiép HSD17B13 hoéc so voi d6i tuong khong nhén tac nhan ARN
can thiép HSD17B13. Ndng do protein & d6i tuwgng c6 thé duge giam & té bao, nhom

té bao, md, mau, va/hodc chat long khac cua doi tuong.

Su gidm ndng dd ctia ARN thong tin HSD17B13 va ndng do cla protein
HISD17B13 ¢6 thé duoc danh gia theo phuong phép bét k¥ da biét trong linh vuc ky
thuét nay. Sy giam hodc murc giam ndng d6 ctia ARN thong tin HSD17B13 va/hodc
ndng dd protein dugc ding trong ban md ta nay duge goi chung trong ban mo ta nay
12 sy giam hodic mtc giam HSD17B13 hodc su (e ché hodc sy gidm murc do biéu
hién ctia HSD17B13. Céc vi du néu trong ban md ta nay minh hoa cac phuong phép
da biét d& danh gia mic do Ge ché biu hién gen HSD17B13. Ngudi c6 hiéu biét
trung binh trong linh vyc k¥ thuét nay con biét cac phwong phép thich hop dé danh

gia mirc do tre ché bidu hién gen HSD17B13 in vivo va/hodc in vitro.

Theo mét s6 phuong 4n, ban md ta nay bdc 1o cdc phuong phap didu tri (ké
ca viéc didu tri nhdm muc dich dy phong hodc viéc didu tri nhdm muc dich ngan
ngtlra) cac bénh, cac r6i loan, hodc cac triéu ching gy ra boi NAFLD, NASH, ching
x0 hoda gan, va/hodc bénh gan do rugu hoédc khong do rugu, ké ca bénh xo gan, trong
do6 cac phuong phép bao gbm viéc cho déi twong c6 nhu cau dung lurong hitu hiéu dé
diéu tri bénh cia tdc nhan ARN can thiép HSD17B13 ma bao gdm soi ddi nghia ma
b6 tro it nhét 12 mot phan cho phan ciia ARN thong tin HSD17B13 ¢4 trinh tu trong
bang 1. Theo mot s6 phuong 4n, ban m6 ta nay boc 1o cac phuong phap didu tri (ké
ca viéc didu tri nhdm muc dich dg phong hodc viéc didu tri nhdm muc dich ngan
ngira) cac bénh hodc céc triéu ching gy ra boi NAFLD, NASH, ching xo héa gan,
va/hodc bénh gan do ruou hodc khong do rugu, ké ca bénh xo gan, trong d6 cac

phuong phép bao gdm viée cho ddi twgng c6 nhu cau dung luong hitu hiéu dé diéu
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tri bénh clia tac nhan ARN can thiép HSD17B13 ma bao gém sgi d6i nghia chta
trinh tu bét ky trong s6 cac trinh tw trong bang 2 hodc bang 3, va soi c6 nghia ma
chira trinh tir bt k¥ trong s6 céc trinh ty trong bang 2 hodc bang 4 ma bb trg it nhit
13 mot phan cho sgi di nghia. Theo mdt sé phuong 4n, ban mé ta nay boc 16 cac
phuong phép diéu tri (ké ca viéc diéu tri nham muc dich du phong hodc viéc diéu tri
nham muc dich ngin ngira) ctia cac bénh hodc cac triéu ching gay ra boi NAFLD,
NASH, chimg xo héa gan, va/hoic bénh gan do rugu hoic khong do rugu, ké ca bénh
X0 gan, trong d6 cac phuong phép nay bao gdm viée cho dbi tugng c6 nhu cau ding
lwgng hitu hiéu dé diéu tri bénh cta tc nhan ARN can thiép HSD17B13 ma bao gdm
soi c6 nghia ma chtra trinh tur bat ky trong s céc trinh ty trong bang 2 hodc bang 4,
va sgi d6i nghia chira trinh tu bét k¥ trong s céc trinh ty trong bang 2 hodc bang 3

ma b trg it nhat 12 mot phan cho soi ¢6 nghia.

Theo mdt s6 phuong 4n, ban mé ta nay boc 1 céc phwong phép e ché sy bidu
hién ctia gen HSD17B13 & té bao, trong d6 cac phwong phap niy bao gdm viée ding
cho té bao tac nhan ARN can thiép HSD17B13 ma bao gdm soi dbi nghia ma bd trg
it nhét 1 mot phan cho phdn ARN théng tin HSD17B13 ¢6 trinh ty trong bang 1.
Theo mét s6 phuong 4n, ban md ta nay boc 16 cac phwong phap e ché sy biéu hién
ctia gen HSD17B13 ¢ té bao, trong d6 cac phuong phap niy bao gdm viée dung cho
té bao tac nhan ARN can thiép HSD17B13 ma bao gdm soi dbi nghia chira trinh tu
bat ky trong s6 cac trinh ty trong bang 2 hoic bang 3, va soi ¢6 nghia ma chira trinh
tu bat ky trong s6 céc trinh tu trong bang 2 hodc bang 4 ma bb tro it nhét 1 mot phin
cho soi ddi nghia. Theo mét s6 phuwong 4n, ban mé ta nay boc 16 cac phuong phéap
tic ché s biéu hién ctia gen HSD17B13 6 té bao, trong d6 cac phwong phap nay bao
gdm viéc ding tac nhan ARN can thiép HSD17B13 ma bao gdm soi c6 nghia ma
chira trinh tu bat k¥ trong s cAc trinh tw trong bang 2 hodc bang 4, va sgi d6i nghia
ma bao gdm trinh tu bat k¥ trong sb céc trinh tir trong bang 2 hoic bang 3 ma bd tro

it nhét 13 mot phan cho soi c6 nghia.

Viéc str dung c4c tac nhan ARN can thiép HSD17B13 lién quan dén phuong
phap diéu tri nhim muc dich chita tri (ké ca du phong) cac bénh/cac rdi loan bénh ly
lién quan dén NAFLD, NASH, chimg xo hoéa gan, bénh gan do rugu hodc khong do
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ruou, ké ca bénh xo gan, va/hodc mic do biéu hién HSD17B13 gia tang hodc cao.
Céc tac nhan ARN can thiép HSD17B13 da dugc bdc 16 1am trung gian cho ARN
can thiép @8 (e ché sy biéu hién ctia mot hodc nhiéu gen cAn thiét dé tao ra protein
HSD17B13. Céc tac nhan ARN can thiép HSD17B13 ciing c6 thé dugce ding dé didu
tri hodac phong ngura nhiéu bénh, rdi loan, hogc tinh trang khac nhau, ké ca NAFLD,
NASH, ching xo héa gan, va/hodc bénh gan do rugu hodc khong do ruou, ké cabénh
xo gan. Hon thé nita, cac ché phdm dé phan phdi cac tac nhan ARN can thi¢p

HSD17B13 in vivo dén cac té bao gan dugc boc 10.

Té bao, md, co quan, va sinh vat khong 1a nguoi

T& bao, mo, co quan, va sinh vat khong 12 ngudi ma bao gdm it nhat 1a mot
trong s6 céc tac nhan ARN can thiép HSD17B13 dugc boc 19 trong ban mo ta nay
duoc du tinh theo sang ché. Té bao, md, co quan, hodc sinh vat khong 1a ngudi dugc
tao ra bang cach phan phéi tac nhan ARN can thiép dén té bao, mo, co quan hodc
sinh vat khong 14 nguoi.

Céac phuong 4n va cac muc néu trén dugc minh hoa tiép theo bang céc vi du

dudi day khong nham giéi han pham vi cta sang ché.

Vi du thye hién sang ché

Vi du 1. Tong hop tdc nhin ARN can thiégp HSD17B13

Phtrc kép tac nhan ARN can thiép HSD17B13 d& dugc thé hién trong bang 5
néu trén, dugc tng hop theo céc quy trinh chung dudi day:
A. Quy trinh tong hop

Céc s¢i c6 nghia va céc soi dbi nghia ctia cac tic nhan ARN can thiép dugc
tdbng hop theo cong nghé phosphoramidit trén pha rén dugc dung trong tong hop
oligonucleotit. Quy trinh tong hop chuén nay thuong l1a da biét trong linh vuc k§
thuat nay. Tuy theo quy md, MerMade96E® (do Bioautomation cung cap),
MerMadel2® (do Bioautomation cung cap), hodc OP Pilot 100 (do GE Healthcare
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cung cép) dugc st dung. Céc quy trinh tong hop duge thyc hién trén nén ran 1am tir
thity tinh c6 do xép dugc kiém sodt (CPG, 500A hoic 600A, nhan duge tir Prime
Synthesis, Aston, PA, M§). Monome ndm & dau 3’ cla soi twong Gng duoc gén vao
nén rén 1am diém bét diu cho quy trinh tong hop. Toan bd ARN va phosphoramidit
ctia ARN da dugc cai bién ¢ vi tri 2’ déu dugc mua tir Thermo Fisher Scientific
(Milwaukee, WI, M§) hoic Hongene Biotech (Shanghai, PRC). 2'-O-metyl
phosphoramidit 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-xytidin-3'-O-(2-xyanoetyl-N,N-diisopropyl-
amino)phosphoramidit, (5'-O-dimetoxytrityl-N>-(isobutyryl)-2'-O-metyl-guanosin-
3'-0-(2-xyanoetyl-N,N-diisopropylamino)phosphoramidit, va 5'-O-dimetoxytrityl-
2'-O-mety1-uridin-3'-O-(2-xyanoety1—N,N—diisopropylamino)phosphoramidit. 2'-
deoxy-2'-flo-phosphoramidit mang cdc nhom béao vé gidng nhau 1a 2'-O-metyl
amidit. 5'-(4,4'-dimetoxytrityl)-2',3"-seco-uridin, 2'-benzoyl-3'- [(2-xyanoetyl)-
(N, N-diisopropyl)]-phosphoramidit cling dugc mua tir Thermo Fisher Scientific hodc
Hongene Biotech. Cac 5'-dimetoxytrityl-2'-O-metyl-inosin-3'-O-(2-xyanoetyl-N,N-
diisopropylamino)phosphoramidit déu dugc mua tir Glen Research (Virginia) hodc
Hongene Biotech. Cac (3'-O-dimetoxytrityl-2'-deoxyriboza-5 '-O-(2-xyanoetyl-N,N-d-
fisopropylamino)phosphoramidit phi bazo dd dugc nghich chuyén déu dugc mua tir
ChemGenes (Wilmington, MA, M%) hoac SAFC (St Louis, MO, My¥). 5°-O-
dimetoxytrityl-N2 N°-(phenoxyaxetat)-2’-O-metyl-diaminopurin-3'-O-(2-xyanoetyl-
N,N-diisopropylamino)phosphoramidit nhan dugc tir ChemGenes hodc Hongene
Biotech.

Phosphoramidit chira phdi tir huéng dich dugce hoa tan trong diclometan khan
hodc axetonitril khan (50mM), trong khi tt ca cac amidit khac duoc hoa tan trong
axetonitril khan (50mM), hodc dimetylformamit khan va rdy phan tu (BA) duogc bd
sung vao. 5-benzylthio-1H-tetrazol (BTT, 250mM trong axetonitril) hoéc 5-etylthio-
1H-tetrazol (ETT, 250mM trong axetonitril) dugc ding lam dung dich hoat hoa. Thoi
gian lién hop 12 12 phat (RNA), 15 phut (phdi tir huéng dich), 90 gidy (2'OMe), va
60 gidy (2'F). Dé dua lién két phosphorothioat vao, dung dich 100mM chtra 3-phenyl
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1,2,4-dithiazolin-5-on (POS, nhén duoc tir PolyOrg, Inc., Leominster, MA, MY)
trong axetonitril khan dugc sit dung. Trir khi dugc xac dinh cu thé 13 tic nhan ARN
can thiép “trdn” khong c6 phéi tir huéng dich, mdi phurc kép trong s6 cac phic kép
cuia tac nhan ARN can thiép HSD17B13 duoc tong hop va duge thir nghiém trong
cac vi du dudi day st dung N-axetyl-galactosamin lam “NAG” trong cac chu tric
héa hoc cta phdi tir huéng dich duge thé hién trong bang 6. Cac cAu trac hoa hoc
ctia mot sb phuc kép nhéit dinh dugc dung trong cac vi du ma da dugc thong bao

trong ban mo ta nay co thé duoc tim thiy trén hinh 1A dén 10D.
B. Phdn cét va khir béo vé déi véi oligome lién két nén

Sau khi két thic quy trinh tong hop pha rin, nén rn da sdy khd dugc xt ly
bing dung dich chtra 40% khéi luong metylamin trong nude va dung dich amoni
hydroxit 28% (do Aldrich cung c4p) theo ty 1¢ thé tich 1:1 trong thoi gian 1,5 gio &
nhiét d6 30°C. Dung dich nay duoc lam bay hoi va can rén dugc hoan nguyén trong

nudce (xem dudi day).
C. Tinh ché

Céc oligome thd dugc tinh ché theo phuong phap séc ky 16ng cao &p trao do6i
anion bang cach st dung cdt TSKgel SuperQ-5PW 13um va hé Shimadzu LC-8.
Dung dich dém A 1a 20mM Tris, SmM EDTA, d¢ pH=9,0 va chira 20% axetonitril
va dung dich dém B 1a gidng nhu dung dich dém A c6 bd sung 1,5M natri clorua.
Cac vét UV & bude séng 260nm dugce ghi nhan. Cac phan doan thich hgp dugc gom,
tiép d6 dugc chay trén séc ky 1ong cao &p loai trir theo kich thudc bang céch st dung
¢t GE Healthcare XK 26/40 nap Sephadex G-25 min v6i dung dich dém chay chira

nuée DI d loc hodc 100mM amoni bicacbonat, @ pH = 6,7 va 20% axetonitril.
D. Ghép moi

Céc soi bd tro duoc tron bang cach két hop dung dich ARN & ndéng do phan
tr gam twong duong (c6 nghia va dbi nghia) trong nudc mubi di dugc dém
1xphosphat (do Corning, Cellgro cung clp) dé tao ra cac tdc nhan ARN can thigp.
Mot s6 tac nhan ARN can thiép duogc lam dong khd nhanh va bao quan & nhiét do
nam trong khoéang tlr -15°C dén -25°C. Nong do phirc kép duge xac dinh bang cach
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do do hap thu cta dung dich trén quang phd ké UV-Vis trong nudc mudi da duoc
dém 1xphosphat. Tiép @6, mirc do hép thu cua dung dich ¢ budc séng 260nm dugc
nhan véi hé sb chuyén dbi va hé s6 pha loang dé x4c dinh ndng do ctia phurc kép. Hé
s6 chuyén dbi duoc st dung 1a 0,050mg/(ml-cm) hodc duoc tinh tir hé sd dap tat da

dugc x4c dinh theo thir nghiém.

Vi du 2. Thir nghi¢m cdc téc nhian ARN can thiép HSD17B13 in vivo 6 ch ujt to

Dé danh gia hoat tinh in vivo cua céc tac nhan ARN can thi€p HSD17B13 ma
duoc thiét k& @ hudéng dich dén céc vi tri khac nhau trén gen HSD17B13, chudt to
Sprague Dawley dugc st dung. Vao ngay thu 1, mdi con chudt duoc ding mot lidu
tiém dudi da 500u1/200g khbi lwgng cua con chudt, chira 3,0mg/kg (mpk) téc nhén
ARN can thiép HSD17B13 dugc bao ché trong dung dich nudc mubi dém duge dung,
hozic dbi chimg chét dan (dung dich dém nudc mubi khong chira tac nhAn ARN can

thiép), theo cac nhém dung liéu ma duoc liét ké trong bang 7.

Bang 7. Cac nhom dung lidu theo Vi du 2

Nhém | Tac nhan ARN can thiép va liéu lugng Ché d6 dung liéu

1 Nude mudi (khdng c6 tac nhan ARN can thiép) | Tiém mot 1an vio ngay thr 1
2 3,0mg/kg AD06079 Tiém mot lan vao ngay thu 1
3 3,0mg/kg AD06080 Tiém mot lan vao ngdy thi 1
4 3,0mg/kg AD06081 Tiém mdt 14n vao ngay thit 1
5 3,0mg/kg AD06082 Tiém mot 1an vao ngay thir 1
6 3,0mg/kg AD06083 Tiém mot lan vao ngdy tht 1
7 3,0mg/kg AD06084 Tiém mdt 1an vao ngay thi 1
8 3,0mg/kg AD06085 Tiém mot 1an vao ngdy thi 1

MBdi tac nhan ARN can thiép bao gdm trinh tw d& dugc cai bién va phbi tir
huéng dich ba cang chira N-axetyl-galactosamin da tiép hop v6i dau tan cing 5° cua
s0i ¢6 nghia. (xem céc bang 3 dén 6 vé cac trinh tu da dugc cai bién va cac cau tric
phdi tir huéng dich). C4c téc nhan ARN can thigp HSD17B13 AD06079, AD06080,
va AD06081 (cic nhom 2, 3, va 4) mdi tac nhan bao gém céc trinh tu nucleotit ma
duoc thiét ké dé uc ché su biéu hién cia gen HSD17B13 & vi tri 488 clia gen; céc tac

nhan ARN can thiép HSD17B13 AD06082 va AD06083 (nhém 5 va nhém 6) mdi
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tac nhan bao gém céc trinh tu nucleotit ma duogc thiét k& dé wrc ché su biéu hién cua
gen HSD17B13 & vi tri 492 cla gen; va cdc tic nhan ARN can thiép HSD17B13
AD06084 va AD06085 (nhém 7 va nhém 8) mdi tac nhén bao gdm céc trinh tu
nucleotit ma duoc thiét ké dé e ché sy biéu hién cua gen HSD17B13 & vi tri 499

ctia gen. (Vi du, xem SEQ ID NO:1 va bang 2 v& gen HSD17B13 tham chiéu).

Viée tiém duoc thuc hién gitta da va co (tic 1 tiém dudi da) vao phan da
ching & ving ¢d va vai. Ba (3) con chudt to & mdinhém duge thir nghiém (n=3). Tht
c4 c4c con chudt to bi giét vao ngay thit 15. Gan dugc gom, va cac mau gan khoang
100mg dugc gom va dong lanh nhanh trong nito 16ng dé phan 14p ARN. Mtrc dd biéu
hién tuong ddi ctia mdi tac nhan ARN can thiép HSD17B13 dugc xac dinh theo
phuong phép qRT-PCR bing cach chuin héa mic do biéu hién ARN thong tin
HSD17B13 cta cc con vat tir mdi nhém diéu tri twong Ung so voi cac con vat &
nhém 1 (d6i chiing chét dén, khong chira tic nhan ARN can thiép) (phan tich AACr),

két qua cia ching dugc thé hién trong bang 8 dudi day:

Bang 8. Nong do6 twong dbi cia ARN thong tin HSD17B13 vao ngay tht 15, da dugce
chuén héa theo d6i chitng theo Vi du 2

Ngay 15
Pinh danh nhoém ARN thong tin Dao ddng (sai | Dao dong (sai
HSD17B13 twong d6i | s6) thip s0) cao

Nhoém 1 (chit din nude mudi) | 1,000 0,057 0,060
Nhém 2 (3,0mg/kg AD06079) | 0,247 0,064 0,086
Nhém 3 (3,0mg/kg AD06080) | 0,214 0,006 0,006
Nhém 4 (3,0mg/kg AD06081) | 0,155 0,016 0,017
Nhém 5 (3,0mg/kg AD06082) | 0,543 0,090 0,108
Nhoém 6 (3,0mg/kg AD06083) | 0,484 0,037 0,040
Nhém 7 (3,0mg/kg AD06084) | 0,179 0,054 0,077
Nhoém 8 (3,0mg/kg AD06085) | 0,131 0,034 0,045

Nhu dugc thé hién trong bang 8 néu trén, vao ngay thi 15, mdi tac nhan trong
s6 cac tac nhan ARN can thiép & cac nhém 2 dén 8 thé hién mirc giam vé nong do
ciia ARN thong tin HSD17B13 so v6i di ching 1a chét dan. Vi dy, viéc ding dudi
da mot 14n 3,0mg/ke tac nhan ARN can thiép HSD17B13 AD06085 thé hién mirc
giam khoang 87% (0,131) ARN thong tin HSD17B13 vao ngay thir 15.
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Vi du 3. Thi nghigm cdc tdc nhan ARN can thiép HSD17B13 in vivo ¢ chugt to

Dé danh gia hoat tinh in vivo cta cac tac nhan ARN can thi¢p HSD17B13 )
sung, con chudt to Sprague Dawley dugc sir dung. Vao ngay thtr 1, mdi con chudt
duoc tiem du6i da mét 1an 500u1/200g thé trong cta con vat, chira 3,0mg/kg (mpk)
tac nhan ARN can thiép HSD17B13 da dugc bao ché trong dung dich nudc mudi
dém duoc dung, hodc d6i ching chéat dan (dung dich dém nudc mudi khong chira tic

nhan ARN can thiép), theo cac nhém dung 1iéu ma duoc liét ké trong bang 9.

Bang 9. C4c nhém ding liéu theo Vi du 3

Nhém | Tac nhan ARN can thiép va liéu ding Ché d6 ding licu
1 Nude mudi (khong co tac nhadn ARN can thi¢p) | Tiém mét lan vao ngay thir 1
2 | 3,0mg/kg AD06081 Tiém mot lan vao ngay thi 1
3 3,0mg/kg AD06079 Tiém mdt lan vao ngay thir 1
4 | 3,0mg/kg AD06177 Tiém mdt 1an vao ngdy tht 1
5 3,0mg/kg AD06178 Tiém mot lan vao ngdy thi 1
6 | 3,0mg/kg AD06179 Tiém mdt lan vao ngay thir 1
7 3,0mg/kg AD06180 Tiém mot lan vao ngay thir 1
8 |3,0mg/kg AD06181 Tiém mdt 1an vao ngdy thi 1
9 | 3,0mg/kg AD06182 Tiém mot lan vao ngay thi 1
10 3,0mg/kg AD06183 Tiém mot lan vao ngay thi 1

MB3i tac nhan ARN can thiép bao gom trinh tu d& duoc cai bién va phdi tir
huéng dich ba cang chira N-axetyl-galactosamin da tiép hop v6i dau tin cing 5° cua
soi ¢ nghia. (xem cac bang 3 dén 6 vé cac trinh tu da duoc cai bién va céc céu tric
phéi tir huéng dich). Tét ca cac tdc nhan ARN can thiép HSD17B13 dugc thir (cac
nhém 2 dén 10) bao gdm cAc trinh tw nucleotit ma dugc thiét ké dé e ché sy biéu
hién ctia gen HSD17B13 & vi tri 488 cua gen. (vi du, xem SEQ ID NO:1 va bang 2
vé gen HSD17B13 tham chiéu).

Viée tiém duoc thuc hién gifta da va co (tc 1a tiém dudi da) vao phan da
ching & ving cd va vai. Bén (4) con chudt to & mdi nhom dugc thir (n=4). Tét ca cac
con chudt to bi giét vao ngay thit 15. Gan dugc gom, va cac mau gan khoang 100mg
dugc gom va déng lanh nhanh trong nito 1éng dé phan 1ap ARN. Muc do biéu hién
tuong ddi ctia mdi cac tac nhan ARN can thiép HSD17B13 dugc x4c dinh theo
phuong phép qRT-PCR bing cach chudn héa mic do biéu hién ARN thong tin

HSD17B13 ctia c4c con vat tir mdi nhém nhém diéu tri twong tmg so véi cac con vat
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trong nhém 1 (ddi chimg chét dan, khong chita téc nhan ARN can thiép) (phéan tich
AACr), két qua ctia chiing dugc thé hién trong bang 10 dudi day:
Bang 10. Ndng do twong dbi cia ARN thong tin HSD17B13 vao ngay tht 15, da

dugc chuin hoa theo dbi ching tr Vi du 3

100/243

Ngay 15
Pinh danh nhém ARN thong tin Dao dong (sai | Dao  djng
HSD17B13 twong di | s6) thip (sai sb) cao
Nhém 1 (chat din nudc mudi) | 1,000 0,113 0,128
Nhém 2 (3,0mg/kg AD06081) | 0,248 0,039 0,046
Nhoém 3 (3,0mg/kg AD06079) | 0,196 0,062 0,091
Nhoém 4 (3,0mg/kg AD06177) | 0,317 0,057 0,070
Nhém 5 (3,0mg/kg AD06178) | 0,316 0,085 0,116
Nhém 6 (3,0mg/kg AD06179) | 0,308 0,106 0,161
Nhém 7 (3,0mg/kg AD06180) | 0,326 0,100 0,145
Nhém 8 (3,0mg/kg AD06181) | 0,295 0,038 0,043
Nhém 9 (3,0mg/kg AD06182) | 0,800 0,070 0,077
Nhém 10 (3,0mg/kg AD06183) | 0,348 0,018 0,019

Nhu duoc thé hién trong bang 10 néu trén, mdi tic nhan trong s6 cac tac nhan
ARN can thiép & cac nhém 2 dén 10 thé hién mtc giam ndng do ciia ARN thong tin
HSD17B13 so v6i d6i chimg chét din vao ngay thi 15. Nhém 9 (AD06182), chi thé
hién mirc giam x4p xi 20% (0,800) ARN thong tin HSD17B13 vao ngay tht 15. Tuy
nhién, mdi tac nhan trong sb céc tac nhan ARN can thiép HSD17B13 con lai da dugc
thtr (tc 1a cac nhém 2 dén 8 va nhém 10) thé hién muc gidm ARN thong tin
HSD17B13 nim trong khoang tit khoang 65% (nhém 10, 0,348) dén khoang 81%
(nhém 3, 0,196) vao ngay tht 15 sau khi ding mot 1an dudi da.

Vi du 4. Thir nghigm cdc tdc nhin ARN can thiégp HSD17B13 in vivo ¢ ch uot to
Dé danh gi4 hoat tinh in vivo cia mot sb tac nhan ARN can thiép HSD17B13
b sung nhét dinh, c4c con chudt to Sprague Dawley dugc st dung. Vao ngay thi 1,
mdi con chudt duoc tiém dudi da mot 1an 500u1/200g thé trong ctia con vét, chia
3,0mg/kg (mpk) tdc nhan ARN can thié¢p HSD17B13 d& dugc bao ché trong dung

dich nudc muoi dém dugc dung, hodc doi ching chét dan (dung dich dém nudc mudi
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khong chtra tac nhAn ARN can thiép), theo cidc nhom ding liéu ma dugc liét ké trong
bang 11.

Bang 11. C4c nhém dung liéu theo Vi du 4

Nhom | Tac nhan ARN can thiép va liéu lugng Ché d6 dung liéu
1 | Nude mudi (khong c tic nhan ARN can thiép) | Tiém mét lan vao ngay thir 1
2 3,0mg/kg AD06085 Tiém mot 1an vao ngdy tha 1
3 3,0mg/kg AD06184 Tiém mot 1an vao ngdy thi 1
4 | 3,0mg/kg AD06185 Tiém mdt lan vao ngiy tht 1
5 | 3,0mg/kg AD06186 Tiém mdt lan vao ngay thir 1
6 3,0mg/kg AD06187 Tiém mot 1an vao ngdy thi 1
7 3,0mg/kg AD06188 Tiém mdt lan vao ngay thir 1
8 3,0mg/kg AD06189 Tiém mot lan vao ngay thir 1
9 3,0mg/kg AD06190 Tiém mot l4n vao ngay thu 1
10 3,0mg/kg AD06082 Tiém mot 1an vao ngdy tha 1
11 3,0mg/kg AD06191 Tiém mdt 1an vao ngdy thir 1

MBJi tac nhan ARN can thiép bao gém trinh tu da duogc cai bién va phéi tr
huéng dich ba cang chira N-axetyl-galactosamin da tiép hop véi dau tan cing 5° cua
s0i c¢6 nghia. (Xem céc bang 3 dén 6 v& céc trinh tu dd duoc cai bién va céac cu tric
phéi tir huéng dich). Mbi tic nhan trong s6 céc tac nhan ARN can thi¢p HSD17B13
AD06085, AD06184, AD06185, AD06186, AD06187, AD06188, AD06189, va
AD06190 (cac nhém 2 dén 9) bao gdm cic trinh ty nucleotit ma dugc thiét ké dé uc
ché su bidu hién cua gen HSD17B13 & vi tri 499 cua gen; va cac tac nhan ARN can
thiép HSD17B13 AD06082 va AD06191 bao gdm cac trinh ty nucleotit ma duoc
thiét ké d8 trc ché sy biéu hién cua gen HSD17B13 & vi tri 492 cta gen. (Vi du, xem
SEQ ID NO:1 va bang 2 vé gen HSD17B13 tham chiéu).

Viée tiém duoc thuc hién gifta da va co (tic 1a tiém dudi da) vao phan da
ching & ving ¢ va vai. Bdn (4) con chudt to & mdi nhém duge thir nghiém (n=4).
T4t ca cac con chudt to bi giét vao ngay tht 15. Gan dugc gom, va cic mau gan
khoang 100mg dugc gom va dong lanh nhanh trong nito 1ong dé phan 1ap ARN. Mtrc
d6 biéu hién twong d6i cia mdi cac tac nhan ARN can thiép HSD17B13 duoc xéac
dinh theo phuong phép qRT-PCR bing cach chuan héa mirc do biéu hién ARN thong

tin HSD17B13 cua cac con vét tir mdi nhém nhém diu tri twong tmg so v6i cac con
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vt & nhém 1 (ddi chiing chét din, khong chira tdc nhdn ARN can thiép) (phén tich
AACY), két qua ctia chiing dugc thé hién trong bang 12 dudi day:
Bang 12. Nong do tuong dbi cia ARN thong tin HSD17B13 vao ngay thu 15, da

duoc chudn hoa theo dbi chimg tir Vi du 4

Ngay 15
Pinh danh nhém ARN thong tin Dao dong | Dao dong
HSD17B13 twong dbi | (sai s6) thip | (sai sb) cao

Nhém 1 (chat dn nude mubi) | 1,000 0,151 0,178
Nhoém 2 (3,0mg/kg AD06085) | 0,211 0,080 0,128
Nhém 3 (3,0mg/kg AD06184) | 0,153 0,029 0,035
Nhoém 4 (3,0mg/kg AD06185) | 0,113 0,025 0,032
Nhém 5 (3,0mg/kg AD06186) | 0,133 0,041 0,059
Nhém 6 (3,0mg/kg AD06187) | 0,099 0,014 0,016
Nhém 7 (3,0mg/kg AD06188) | 0,682 0,090 0,104
Nhém 8 (3,0mg/kg AD06189) | 0,142 0,027 0,033
Nhém 9 (3,0mg/kg AD06190) | 0,477 0,060 0,068
Nhém 10 (3,0mg/kg AD06082) | 0,526 0,053 0,059
Nhém 11 (3,0mg/kg AD06191) | 0,774 0,089 0,101

Nhu duoc thé hién trong bang 12 néu trén, mdi tc nhén trong s6 c4c tac nhan
ARN can thiép & cac nhém 2 dén 11 thé hién mic gidm nong do ciia ARN théng tin
HSD17B13 so véi dbi chiing vao ngay thu 15. Cu thé hon, vao ngay tht 15, tc nhén
ARN can thiép HSD17B13 AD06187 thé hién mirc gidam ARN thong tin HSD17B13
khoang 90% (0,099) sau mot lan dung duéi da, va tdc nhdn ARN can thiép
HSD17B13 AD06085 thé hién muc gidm ARN thong tin HSD17B13 khoang 79%
(0,211).

Vi du 5. Thit nghi¢m cdc tdc nhdn ARN can thi¢gp HSD17B13 in vivo ¢ cdc con
khi diu ché

Téc nhan ARN can thiép HSD17B13 AD06078 dugc danh gia & cdc con khi
dAu ch6. Vao ngay 1 va ngly 22, hai dong vat linh truéng 12 khi dudi lon dau cho
(Macaca fascicularis) (trong ban mo ta nay con dugc goi 1a “khi dau ch6”) duge tiém
duéi da 0,4ml/kg (thé tich khoang 3ml, thy theo thé trong cia con vat) chira 4,0mg/kg
t4c nhan ARN can thiép HSD17B13 AD06078, dugc bio ché trong nuée mudi. Tac
nhén ARN can thiép HSD17B13 AD06078 bao gdm céc nucleotit da dugc cai bién
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va phdi tir huéng dich ba cang chira N-axetyl-galactosamin (NAG37)s) da tiép hop
véi dAu tin cing 5' clia sgi c6 nghia, nhu duge thé hién & cac bang 3 dén 6. Tac nhan
ARN can thiép HSD17B13 AD06078 bao gém céc trinh tu nucleotit ma dugc thiét
ké d8 trc ché sy bidu hién ciia gen HSD17B13 & vi tri 1501 cta gen (vi dy, xem SEQ
ID NO:1 va bang 2 v& gen HSD17B13 tham chiéu).

Sinh thiét gan duoc 14y vao cac ngay -8 (trude khi ding lidu), 15, 29, va 43.
Vao ngay gom tung sinh thiét, con khi dau ché dugc gy mé va viée 14y sinh thiét
gan dan bing siéu 4m dugc thuc hién dé chiét hai hodc ba mau md gan c6 kich c&
khoang 1mm x 2mm. Tiép d6, céc mau sinh thiét duoc ddng nhét héa, va lugng ARN
thong tin HSD17B13 & gan ctia khi ddu ché duge do theo k¥ thugt RT-qPCR. Tiép
d6, cée tri sb thu duge duge chudn héa so véi sb do ARN thong tin HSD17B13 trude
khi dung lidu (trong trudng hop ndy, vao ngay thir -8). Dt liéu thu dugc vé ARN
thong tin dugc thé hién trong bang 13 va bang 14 dudi day:

Bang 13. Nong do cia ARN thong tin HSD17B13 dugc chuén héa so véi trude khi
ding liéu theo Vi du 5 & con khi dau ché #1 (cy0595)

Ngay 15 Ngay 43
Mikc d§ biéu hign Sai s6 | Saiso | Mirc 39 bieu hign Sai s6 | Sai
twong doi ARN thap | cao twong doi ARN thong | thap |so
théng tin HSD17B13 tin HSD17B13 cao
0,570 0,035 | 0,037 0,576 0,050 | 0,055

*#% cac mAu sinh thiét ngay 29 dbi vdi con khi dau ché #1 1a nho hon binh thuong va,
dua trén vé ngoai qua nhot nhat, bi nghi 1a mé m& va khdéng phai 1a md gan. Do do,

phéan tich vao ngay thir 29 bi loai bo.

Bang 14. Nong d6 ciia ARN thong tin HSD17B13 da dugc chuén héa so véi trude
khi dung lidu theo Vi du 5 & con khi dau ché #2 (cy0471)

Ngay 15 , Ngay 29
Mikc d§ bieu hign Saisé | Saisd | Mirc 39 biéu hién Sai s0 | Sai
twong doi ARN thap | cao twong doi ARN thong | thap | so
thong tin HSD17B13 tin HSD17B13 cao
0,416 0,010 | 0,010 0,383 0,015 | 0,015
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Ngay 43
Mikc d9 biéu hi¢n Saisé | Sai sd
twong doi ARN thap | cao
thong tin HSD17B13
0,335 0,019 | 0,020

Ca hai con khi ddu ché duge cho ding liéu AD06078 déu thé hién muc gidm
ARN thong tin HSD17B13 déc hiéu v6i gan so vdi cac s6 do truwde khi ding liéu dén
tan ngdy 43. Vi duy, vao ngay thtr 43, con khi dau ché th hai c6 muc giam ARN
thong tin HSD17B13 khoang 67% (0,335) so v6i ndng do trudce khi dung lidu.

Vi du 6. M6 hinh chugt HSD17B13-SEAP

Pé danh gia cc tac nhan ARN can thiép HSD17B13 bd sung nhét dinh, mo
hinh chudt HSD17B13-SEAP duogc str dung. Chudt nhét cai C57BL/6 bach tang su
dén tam tuan tudi dugc chuyén nhiém in vivo mot cach tam thoi voi plasmit bang
cach tiém thuy dong vao tinh mach dudi, 4p dung it nhét 13 29 ngay trudc khi dung
t4c nhan ARN can thiép HSD17B13 hofc déi chimg. Plasmit chira trinh ty ADN bd
trg HSD17B13 (GenBank NM_178135.4 (SEQ ID NO:1)) dugc cai xen vao vung
dich ma & dau tan ciing 3’ cua gen thong bao ctia phosphataza kiém tiét ra tr nhau
thai cia ngudi (secreted human placental alkaline phosphatase - SEAP). 50ug
plasmit chira trinh ty ADN b6 trg HSD17B13 trong dung dich Ringer véi tong thé
tich 10% thé trong ctia con vat dugc tiém vao con chudt nhét qua tinh mach dudi dé
tao ra md hinh chudt nhit HSD17B13-SEAP. Dung dich dugc tiém thong qua kim
cd 27 trong thoi gian 5 gidy dén 7 gidy nhu da dugc boc 10 (Zhang G et al., “Highl
levels of foreign gene expression in hepatocytes after tail vein injection of naked
plasmid DNA”. Human Gene Therapy 1999 Vol. 10, p1735-1737.). Vigc tc ché su
bidu hién cia HSD17B13 bing tac nhan ARN can thiégp HSD17B13 dén dén viéc tc
ché ddng thoi biéu hién SEAP, ma do duge. Trude khi 4p dung dicu tri (gilra ngay -
7 vangay 1 truée khi ding lidu), mtc do biéu hién SEAP & huyét thanh dugc do nho
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hé thir nghiém gen thong bido SEAP Phospha-Light™ (do Invitrogen cung cap), va
con chudt nhit duge chia nhém theo néng do SEAP trung binh.

Céc con chudt duoc gdy té bing 2% dén 3% isofluran va cac mau méu dugc
gom tlr ving dudi ham vao cac dng nghiém tach huyét thanh (Sarstedt AG & Co.,
Niimbrecht, Ptc). Mau dugc dé dong & nhiét do moi trudng trong thoi gian 20 phut.
Cac éng nghiém duoc ly tim véi tde do 8.000 xg trong thdi gian 3 phit tich huyét
thanh va bao quan & nhiét do 4°C. Huyét thanh dugc gom va do dugc nho hé thir
nghiém gen thong bido SEAP Phospha-Light™ (do Invitrogen cung cap) theo huéng
dAn cua nha san xuit. Nong do SEAP trong huyét thanh ddi v6i mdi con vét ¢6 thé
duge chudn héa so v6i nhém dbi chimg bao gém chudt nhit duge tiém dbi ching
chat din d& giai thich cho muc giam vé mirc d§ bicu hién HSD17B13 khéng lién
quan dén viéc diéu tri v6i miu nay. Pé thuc hién viéc do, trude hét, néng do SEAP
61 vGi mbi con vat tai mot thdi didm duge chia cho mite dd bidu hién truéce khi diu
tri & con vat d6 (ngay —1) dé x4c dinh ty 18 gifta mirc do biéu hién “da duoc chuin
héa so v6i mite trude khi didu tri”. Tiép d6, mirc do bidu hién tai thoi diém cu thé
duoc chuén hoa so voi nhém ddi ching béang céch chia ty 1& da dugc “chuén héa so
véi trude khi didu tri” dbi véi ting con vét theo trung binh da duoc “chudn héa so
v&i true khi didu tri” clia tit ca chudt nhit & nhém ddi chimg chét dan thong thuong.
Theo céach khac, ndng do SEAP trong huyét thanh ddi véi mdi con vat dugc danh gia

béng cach chuén hoa chi theo ndng dd trudce khi diu tri.

Vi du 7. Thit nghiém in vivo cdc tdc nhin ARN can thiégp HSD17B13 ¢ chugt nhdt
HSD17B13-SEAP

M5 hinh chudét HSD17B13-SEAP dugc boc 16 trong Vi du 6 néu trén, dugc
str dung. Vao ngay thtt 1, mdi con chudt duge cho dung dudi da mot 1an 200p1/20g
thé trong cua con vét chira 3,0mg/kg (mpk) tdc nhan ARN can thiép HSD17B13 da

dugc bao ché trong dung dich nude mudi dém duoc dung, hodc d6i chung chét dan
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(dung dich dém nudc mubi khéng chira tic nhan ARN can thiép), theo Bang dudi
day 15.

Bang 15. C4c nhém dung liéu theo Vi du 7

Nhém | Tac nhan ARN can thiép va liéu lugng Ché do dung licu
1 Nude mudi (khong c6 tac nhan ARN can thiép) | Tiém mot 1an vio ngay th 1
2 3,0mg/kg AD06078 Tiém mot lan vao ngay thir 1
3 3,0mg/kg AD06081 Tiém mdt 1an vao ngdy thir 1
4 3,0mg/kg AD06084 Tiém mot lan vao ngdy thir 1
5 | 3,0mg/kg AD06085 Tiém mot lan vao ngdy thir 1

MBbi tac nhan ARN can thiép HSD17B13 bao gdm cac nucleotit da duoc cai
bién ma dugc tiép hop ¢ dau tan cling 5’ cua s¢i c6 nghia véi phéi tir huéng dich ma
bao gdm ba nhém N-axetyl-galactosamin (phdi tir ba cang) c¢6 céc trinh ty cai bién
d3 duoc boc 16 trong cac cau tric phirc kép trong ban md ta ndy (xem cac bang 3 dén
6 vé& céc cai bién cu thé va thong tin cu tric lién quan dén cac tac nhan ARN can
thiép HSD17B13). Tac nhan ARN can thiép HSD17B13 AD06078 (nhém 2) bao
gém céc trinh tu nucleotit ma dugc thiét ké dé e ché sy biéu hién cia gen
HSD17B13 & vi trf 1501 cta gen; tdc nhan ARN can thiép HSD17B13 AD06081
(nhom 3) bao gdm céc trinh tu nucleotit ma dugc thiét ké dé trc ché sy biéu hién cua
gen HSD17B13 & vi trf 488 cua gen; va cac tac nhan ARN can thiép HSD17B13
AD06084 va AD06085 bao gdm c4c trinh tw nucleotit ma dugc thiét ké dé e ché sy
biéu hién cta gen HSD17B13 & vi tri 499 cia gen (xem SEQ ID NO:1 va bang 2 v&
gen HSD17B13 tham chiéu).

Viée tiém dugc thuc hién gifta da va co (tic 1a tiém dudi da) vao phén da
ching & ving ¢b va vai. Bén (4) con chudt nhit & mdi nhom dugce thir (n=4). Huyét
thanh duoc gom vao ngay thtr -2 (trudce khi diéu tri), ngay 8, ngdy 15, ngay 22, va
ngay 29, va muc do biéu hién SEAP dugc x4c dinh theo quy trinh néu trong Vi du 6,
trén day. Dit liéu tir thtr nghiém duoc thé hién trong bang 16 va bang 17 dudi day:
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MBbi tac nhan ARN can thiép HSD17B13 ¢ tung nhom trong s6 cac nhom ding lidu
(tirc 13 cdc nhoém 2 dén 5) thé hién muc giam vé SEAP so véi ddi chimg chat dén
(nhém 1) vao ngdy thit 8 va 15. Ngoai ra, cac tac nhan ARN can thiép HSD17B13
AD06084 va AD06085, ma ca hai loai déu bao gdm céc trinh tu nucleotit dugc thiét
k& d& trc ché sy bidu hién & vi trf 499 cia gen HSD17B13, thé hién muc giam dic

biét cao xuyén sudt cac s6 do dén ngay 22 (so sanh nhoém 4 va nhém 5 véi nhém 1).

Vi du 8. Thit nghigm in vivo cdc tic nhin ARN can thiégp HSD17BI13 ¢ con khi

dau cho

Céc tac nhan ARN can thiép HSD17B13 AD06078, AD06187, AD06278, va
AD06280 dugc danh gia & cac con khi ddu chd. Vao ngdy thir 1 va ngay 30, ba con
khi d4u ché cho mdi nhém (n=3) dugc tiém dudi da 0,3ml/kg (thé tich khoang 3ml,
tiy theo trong lwong ctia con vat) chira 3,0mg/kg tc nhan ARN can thiép HSD17B13
twong tng, dugc bao ché trong nudce mubi. Cac tac nhan ARN can thiép HSD17B13
bao gém cac nucleotit d& duoc cai bién va phdi tir huéng dich ba cang chira N-axetyl-
galactosamin (NAG37)s) da tiép hop v6i dau tAn cling 5' cuia soi ¢6 nghia, nhu dugc
thé hién trong céc bang 3 dén 6. Tac nhan ARN can thiép HSD17B13 AD06078
(nhém 1) bao gdm céc trinh tu nucleotit ma dugc thiét k& dé trc ché su biéu hién cua
gen HSD17B13 & vi tri 1501 cua gen; tdc nhdn ARN can thi¢p HSD17B13 AD06187
(nhém 2) bao gdm céc trinh tu nucleotit ma dugc thiét k& dé rc ché sy biéu hién cuia
gen HSD17B13 & vi trf 499 cua gen; tac nhan ARN can thi¢gp HSD17B13 AD06278
(nhém 3) bao gdm céc trinh ty nucleotit ma duoc thiét ké dé trc ché sy biéu hién cua
gen HSD17B13 & vi tri 513 cua gen; va tac nhan ARN can thi¢p HSD17B13
ADO06280 (nhom 4) bao gdm cac trinh tu nucleotit ma dugc thiét ké dé Grc ché su
biéu hién ctia gen HSD17B13 & vi tri 791 cua gen (vi du, xem SEQ ID NO:1 va bang
2 vé gen HSD17B13 dugc tham chiéu).

Sinh thiét gan dugc 14y vao cac ngay -7 (truée khi ding liéu), 15, 29, va 43.
Vao ngay gom ting sinh thiét, con khi ddu ché duoc gy mé va k¥ thuét soi bung
duoc 4p dung dé chiét hai mAu md gan khoang 80mg dén 120mg m&i méu. Tiép do,

c4c mAu sinh thiét dugc ddng nhit hoa, va lugng ARN théng tin HSD17B13 & gan
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cua khi dau ché duge do theo k¥ thuat RT-gPCR. Tiép do, céc tri s6 thu duogc duge
chun héa so v6i s6 do ARN thong tin HSD17B13 trude khi ding lidu (trong trudng
hop nay, vao ngay thu -7). Dit liéu thu duoc v& ARN thong tin dugc thé hién trong
bang 18 dudi day:

Bing 18. Ndng do cuia ARN thong tin HSD17B13 duoc chuén héa so véi truée khi
dung lidu (ngay -7) theo vi du 8 cho mdi nhém (n=3)

Ngay 15 Ngay 29
Mikc d biéu Sai |Sai | Mikc dd biéu Sai | Sai
hién twong dbi s6 |sb hién twong ddi s6 | sb
ciia ARN théng | thdp | cao | ciia ARN thong thip | cao
tin HSD17B13 tin HSD17B13
Nhém 1: AD06078 1,339 0,368 | 0,507 1,355 0,364 | 0,498
Nhém 2: AD06187 0,806 0,233 | 0,328 0,540 0,217 | 0,362
Nhém 3: AD06278 1,137 0,193 | 0,233 0,802 0,120 | 0,141
Nhém 4: AD06280 0,343 0,098 | 0,137 0,235 0,077 | 0,115
Ngay 43
Miic d biéu Sai | Sai
hién twong ddi s6 | sb
ciia ARN théng | thap | cao
tin HSD17B13
Nhém 1: AD06078 0,506 0,078 | 0,092
Nhém 2: AD06187 0,396 0,069 | 0,083
Nhém 3: AD06278 1,091 0,074 | 0,079
Nhém 4: AD06280 0,265 0,111 | 0,191

Vi du 9. Thit nghiém in vivo cdc tdc nhian ARN can thiégp HSD17B13 ¢ chugt nhit
HSD17B13-SEAP

M5 hinh chudt HSD17B13-SEAP dugc boc 19 trong Vi du 6, néu trén, dugc
sir dung. Vao ngay thu 1, mdi con chudt duge cho dung dudi da mot 14n 200u1/20g
thé trong cuia con vat chira 3,0mg/kg (mpk) tac nhdn ARN can thi¢p HSD17B13 dugc
bao ché trong dung dich nudc mudi dém dugc dung, hodc ddi chimg chét dan (dung

dich dém nuéc mubi khong chira tic nhan ARN can thiép), theo Bang 19 dudi day:

Bang 19. C4c nhém dung liéu theo Vi du 9

Nhom | Tac nhan ARN can thiép va liéu luong Ché d6 dung liéu
1 Nude mudi (khdng co tac nhan ARN can thiép) | Tiém mot lan vao ngay thir 1
2 |3,0mg/kg AD06210 Tiém moét lan vao ngdy thi 1
3 3,0mg/kg AD06211 Tiém mdt 1an vao ngay thir 1
4 | 3,0mg/kg AD06212 Tiém mdt 1an vao ngdy thir 1
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5 3,0mg/kg AD06213 Tiém mot lan vio ngay thir 1
6 | 3,0mg/kg AD06214 Tiém mdt 1an vao ngdy thtr 1
7 | 3,0mg/kg AD06217 Tiém mot 1an vao ngdy thir 1
8 |3,0mg/kg AD06218 Tiém mot 1an vao ngay thir 1

MBbi tac nhan ARN can thiép HSD17B13 bao gdm céc nucleotit da dugc cai
bién ma duge tiép hop ¢ dau tan cing 5’ cua s¢i c6 nghia véi phéi tir huéng dich ma
bao gdm ba nhém N-axetyl-galactosamin (phbi tir ba cang) c6 cac trinh ty da duoc
c&i bién nhu di duge bdc 10 & cac chu tric phic kép trong ban md ta nay (xem céc
bang 3 dén 6 v& céc cai bién cu thé va thong tin ciu tric lién quan dén céc tac nhan
ARN can thiép HSD17B13). T4c nhan ARN can thiép HSD17B13 AD06210 (nhoém
2) bao g@)m cac trinh tu nucleotit ma dugc thiét ké dé trc ché sy biéu hién cua gen
HSD17B13 & vi tri 513 cia gen; tac nhan ARN can thiép HSD17B13 AD06211
(nhém 3) bao gém céc trinh tu nucleotit ma dugc thiét ké dé (rc ché su biéu hién cua
gen HSD17B13 & vi trf 645 cta gen; tic nhan ARN can thiép HSD17B13 AD06212
(nhom 4) bao gém céc trinh tu nucleotit ma dugc thiét k& dé (rc ché su biéu hién cua
gen HSD17B13 & vi tri 649 ctia gen; tic nhan ARN can thiép HSD17B13 AD06213
(nhém 5) bao gdm cAc trinh ty nucleotit ma dugc thiét ké dé wc ché sy biu hién cua
gen HSD17B13 & vi tri 759 cta gen; tic nhan ARN can thiép HSD17B13 AD06214
(nhém 6) bao gdm cAc trinh tu nucleotit ma dugc thiét ké dé wc ché sy biéu hién cua
gen HSD17B13 & vi tri 791 cta gen; tic nhan ARN can thiép HSD17B13 AD06217
(nhém 7) bao gdm cAc trinh ty nucleotit ma dugc thiét ké @8 uc ché sy biéu hién cia
gen HSD17B13 & vi trf 1505 cta gen; va tdc nhén ARN can thi¢p HSD17B13
ADO06218 (nhom 8) bao gdm cac trinh ty nucleotit ma dugc thiét ké dé trc ché su
bidu hién ciia gen HSD17B13 & vi trf 2185 cuia gen (xem SEQ ID NO:1 va bang 2 vé
gen HSD17B13 dugc tham chiéu).

Viéc tiém duogc thuc hién gitta da va co (tic la tiém dudi da) vao phan da
chung & vung cb va vai. Bén (4) con chudt nhét & mdi nhém duge thir (n=4). Huyét
thanh duogc gom vao ngay thi -1 (trude khi didu tri), ngdy 8, ngay 15, vangay 22, va
murc d6 biéu hién SEAP dugc x4c dinh theo quy trinh néu trong Vi du 6, trén déy.

Dit liéu tir thir nghiém dugc thé hién duéi day trong bang 20:
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MBoi tac nhan ARN can thiép HSD17B13 ¢ ting nhém trong s6 cac nhom
diing lidu (te 1 cc nhém 2 dén 8) thé hién mirc giam vé SEAP so vé6i doi chimg
chit din (nhém 1) vao ngdy thu 15, va 22. Ngoai ra, tac nhan ARN can thiép
HSD17B13 AD06210 (nhém 2), ma bao gdm céc trinh tu nucleotit dugc thiét ké dé
trc ché sy biéu hién & vi tri 513 ctia gen HSD17B13, va AD06214 (nhém 6), ma bao
gém céc trinh tu nucleotit dugc thiét ké dé vc ché su biéu hién ¢ vi tri 791 cia gen
HSD17B13, thé hién mic giam dic biét cao so v§i cac tac nhan ARN can thiép khac
da duoc thir nghiém. Vi dy, vao ngay thtr 15, AD06210 (nh6m 2) thé hién murc giam
khoang 84% (0,157), trong khi AD06214 (nhém 6) thé hién muc giam khoang 85%
(0,151) (vi dy, so véi AD06218 (nhém 8), ma thé hién mtrc giam ma chi cao hon mot
chut nhém d6i chimg (nhém 1)). Tac nhan ARN can thiép HSD17B13 AD06214
(nhém 6) ciing thé hién muc gidm khoéng 83% (0,171) vao ngay thir 22.

Vi du 10. Thit nghiém in vivo cdc tdc nhin ARN can thiégp HSDI17B13 & chudt
nhit HSD17B13-SEAP

M5 hinh chudt HSD17B13-SEAP dugce bdc 1§ trong Vi du 6, néu trén, duge
str dung. Vao ngay thu 1, mdi con chudt duoc cho dung dudi da mot 14n 200pl/ 20g
thé trong clia con vt chira 3,0mg/kg (mpk) tac nhan ARN can thi¢gp HSD17B13 duoc
bao ché trong dung dich nuéc mudi dém duge dung, hodc d6i chtng chat dan (dung

dich dém nudc mudi khong chira tic nhan ARN can thiép), theo Bang duéi day 21.

Bang 21. C4c nhém dung lidu theo vi dy 10

Nhém | Tac nhan ARN can thiép va liéu luong Ché d6 dung liéu
1 Nude mudi (khdng c6 tic nhan ARN can thiép) | Tiém mot lan vao ngay thir 1
2 | 3,0mg/kg AD06185 Tiém mdt 1an vao ngay thir 1
3 | 3,0mg/kg AD06187 Tiém mét lan vao ngay thir 1
4 3,0mg/kg AD06210 Tiém mdt lan vao ngdy thir 1
5 3,0mg/kg AD06213 Tiém mdt lan vao ngy thir 1
6 | 3,0mg/kg AD06214 Tiém mdt lan vao ngay thir 1

M3i tac nhan ARN can thiép HSD17B13 bao goém céc nucleotit da dugc cai
bién ma dugc tiép hop ¢ dau tan cling 5° cta s¢i c6 nghia véi phéi tir huéng dich ma

bao gdm ba nhém N-axetyl-galactosamin (phdi tir ba cang) c6 céc trinh ty da duoc
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cai bién nhu di dugc boc 16 & céc céu tric phure kép trong ban mo ta nay. (Xem cac
bang 3 dén 6 vé céc cai bién cu thé va thong tin cAu tric lién quan dén cac tic nhan
ARN can thiép HSD17B13). Céc tadc nhan ARN can thiép HSD17B13 AD06185
(nhém 2) va AD06187 (nhém 3) bao gdm céc trinh tu nucleotit ma dugc thiét ké dé
trc ché su biéu hién coa gen HSD17B13 & vi tri 499 cta gen; tdc nhan ARN can thiép
HSD17B13 AD06210 (nhém 4) bao gom céc trinh tw nucleotit ma dugc thiét ké dé
trc ché su biéu hién cua gen HSD17B13 & vi tri 513 ctia gen; tdc nhan ARN can thiép
HSD17B13 AD06213 (nhém 5) bao gdm céc trinh ty nucleotit ma dwgc thiét ké dé
trc ché su bidu hién cua gen HSD17B13 & vi tri 759 ctia gen; tac nhan ARN can thiép
HSD17B13 AD06214 (nhém 6) bao gdm cac trinh tu nucleotit ma duge thiét ké dé
trc ché su biéu hién cua gen HSD17B13 & vi tri 791 cta gen (xem SEQ ID NO:1 va
bang 2 vé& gen HSD17B13 dugc tham chiéu).

Viéc tiém dugc thuc hién gitta da va co (tic 1a tiém dudi da) vao phﬁn da
ching & ving cb va vai. Bén (4) con chudt nhit & mdi nhém duogc thir (n=4). Huyét
thanh dugc gom vao ngay thir -1 (trude khi diéu tri), ngay 8, ngay 15, va ngay 22, va
mirc d6 biéu hién SEAP duge x4c dinh theo quy trinh néu trong Vi du 6, trén day.

Dit liéu tir thir nghiém dugc thé hién trong bang 22 dudi day:
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MQdi tac nhan ARN can thiép HSD17B13 & timg nhom trong s6 cac nhom
dung lidu (tic 13 cac nhom 2 dén 6) thé hién muc giam v& SEAP so véi d6i chimg

chét din (nhém 1) tai tat ca cac thoi diém duge do.

Vi du 11. Thiz nghiém in vivo cdc tdc nhin ARN can thiép HSD17B13 ¢ chudt
nhdit HSD17B13-SEAP

Mb hinh chuot HSD17B13-SEAP da dugc boc 19 trong Vi du 6, néu trén,
duogc str dung. Vao ngay thit 1, mdi con chudt dugc cho ding dudi da mot 14n 2001/
20g thé trong ctia con vat chita mg/kg (mpk) lidu tac nhan ARN can thiép HSD17B13
duoc bao ché trong dung dich nudce mubi dém duoc dung, hodc d6i ching chat din
(dung dich dém nuéc mudi khong chira tic nhan ARN can thiép), theo Bang 23 dudi
day.

Bang 23. C4c nhém ding liéu theo vi du 11

115/243

Nhom | Tac nhan ARN can thiép va liéu lugng Ché do dung lidu
1 Nude mudi (khong c6 tic nhan ARN can thiép) | Tiém mot 1an vao ngay thir 1
2 |0,625mg/kg AD06280 Tiém mdt 1an vao ngay thir 1
3 1,25mg/kg AD06280 Tiém mét lan vao ngdy thir 1
4 2,5mg/kg AD06280 Tiém mot 1an vao ngay thir 1
5 5,0mg/kg AD06280 Tiém mot 1an vao ngay thir 1
6 0,625mg/kg AD06187 Tiém mdt lan vao ngdy thir 1
7 1,25mg/kg AD06187 Tiém mét l4n vao ngdy thir 1
8 |2,5mg/kg AD06187 Tiém mot 1an vao ngay thir 1
9 5,0mg/kg AD06187 Tiém mdt 1an vao ngay thir 1

C4 hai tic nhan ARN can thiép HSD17B13 bao gém céc nucleotit d& dugc cai
bién ma duge tiép hop & dau tan cling 5° ciia sgi c6 nghia véi phdi tir huéng dich ma
bao gdm ba nhém N-axetyl-galactosamin (phdi tir ba cang) 6 céc trinh tu da duge
cai bién nhu d& duoc boc 10 & cac clu tric phiic kép trong ban mo ta ndy (xem céc
bang 3 dén 6 v& céc cai bién cu thé va thong tin c4u tric lién quan dén cac tac nhan

ARN can thi¢p HSD17B13).

Viéc tiém duoc thuc hién gifra da va co (tic 1a tiém dudi da) vao phﬁn da
ching & viing c6 va vai. Bén (4) con chudt nhat & mdi nhém duge thi (n=4), trir

nhém dbi chiing chét dAn ma chi c6 hai (2) con chudt nhat. Huyét thanh dwgc gom
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vao ngdy thir -1 (trude diéu tri), ngdy 8, ngdy 15, ngay 22, va ngay 29, va mirc do
biéu hién SEAP dugc x4c dinh theo quy trinh néu trong Vi du 6, trén day. Dit lidu tlr
thir nghiém duoc thé hién duéi day trong bang 24:
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C4 hai tac nhan ARN can thiép HSD17B13 dugc thir nghiém (ttrc 12 AD06280
vi AD06187) d&u thé hién muc giam v& SEAP so véi d6i chimg chat dan (nhém 1).

Vi du 12. Thi¢ nghiém in vivo cdc tic nhin ARN can thiép HSD17B13 ¢ chugt
nhit HSD17B13-SEAP

M5 hinh chudt nhit HSD17B13-SEAP dugc bdc 19 trong Vi du 6, néu trén,
duoc st dung. Vao ngay thu 1, mdi con chudt dugc cho dung dudi da mot 14n 200 ul/
20g thé trong cua con vit chira lidu 3mg/kg (mpk) gdm tic nhan ARN can thiép
HSD17B13 dugc bao ché trong dung dich nudc mudi dém dugce dung, hoic dbi
chung chét dan (dung dich dém nudc mudi khong chira tic nhan ARN can thiép),
theo bang 25 dudi day.

Bang 25. Cac nhom dung liéu theo vi du 12

Nhom | Téc nhan ARN can thiép va liéu luong Ché d6 dung liéu
1 | Nudc mudi (khong c6 tc nhan ARN can thiép) | Tiém mot lan vao ngay thir 1
2 | 3mg/kg AD06187 Tiém mot lan vao ngay thir 1
3 | 3mg/kg AD06208 Tiém mot lan vao ngiy thir 1
4 3mg/kg AD06209 Tiém mot lan vao ngdy thi 1
5 | 3mg/kg AD06215 Tiém mdt lan vao ngay thir 1
6 3mg/kg AD06216 Tiém mot lan vao ngay thu 1
7 3mg/kg AD06219 Tiém mot 1an vao ngay thir 1

T4t ca cc tac nhan ARN can thiép HSD17B13 bao gém cac nucleotit da duoc
cai bién ma dugc tiép hop & dAu tan cing 5’ cta sgi c6 nghia véi phéi tir huéng dich
ma bao gdm ba nhém N-axetyl-galactosamin (phdi tir ba cang) c6 céc trinh tu da
duoc cai bién nhu da dugc bodc 10 & cac cAu tric phirc kép trong ban md ta nay (xem
c4c bang 3 dén 6 v& céc cai bién cu thé va thong tin cAu tric 1ién quan dén cac tac
nhan ARN can thiép HSD17B13). Céac tac nhan ARN can thiép HSD17B13
ADO06187 (nhém 2) bao gdm cac trinh tw nucleotit ma duoc thiét ké dé tic ché su
biéu hién cta gen HSD17B13 & vi tri 499 cua gen; tdc nhdn ARN can thiép
HSD17B13 AD06208 (nhém 3) bao gdm céc trinh tw nucleotit ma dugc thiét ké dé
{rc ché sy biéu hién ctia gen HSD17B13 & vi tri 92 cua gen; tdc nhan ARN can thiép
HSD17B13 AD06209 (nhém 4) bao gdm céc trinh tu nucleotit ma duoc thiét ké dé
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trc ché su biéu hién cua gen HSD17B13 & vi trf 417 ctia gen; tac nhan ARN can thiép
HSD17B13 AD06215 (nhém 5) bao gdm cac trinh tw nucleotit ma dugc thiét ké dé
trc ché su biéu hién cua gen HSD17B13 & vi trf 1418 cua gen; tdc nhdn ARN can
thigp HSD17B13 AD06216 (nhom 6) bao gdm céc trinh ty nucleotit ma dugc thiét
ké d& e ché sy biéu hién ctia gen HSD17B13 & vi tri 1502 ctia gen; tic nhdn ARN
can thiép HSD17B13 AD06219 (nhém 7) bao gém céc trinh tu nucleotit ma duoc
thiét k& dé wc ché su biéu hién ctia gen HSD17B13 & vi tri 2195 cua gen (xem SEQ
ID NO:1 va bang 2 v& gen HSD17B13 dugc tham chiéu).

Viéc tiém dugc thuc hién gitta da va co (tic 1a tiém dudi da) vao phan da
chiing & ving cd va vai. Bén (4) con chudt nhat & mdi nhém duge thir (n=4). Huyét
thanh dugc gom vao ngay tht -1 (trudce khi didu tri), ngay 8, ngay 15, va ngay 22 va
muc do biéu hién SEAP dugc xac dinh theo quy trinh néu trong Vi du 6, trén day.

Dit liéu tir thir nghiém duoc thé hién trong bang 26 dudi day:
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CAC PHUONG AN KHAC

CAn phai hiéu ring trong khi sang ché da dugc boc 16 cling véi md ta chi tiét vé
n6, phin mo ta trén ddy nham d& minh hoa va khong gi6i han pham vi cua sang ché,
ma pham vi ciia sang ché can dugc x4c dinh boi pham vi cua céc diém yéu cu bao ho
kém theo. Céc khia canh khéc, cac wu diém, va cac cai bién déu ndm trong pham vi ctia

cac diém yéu cau bao hd dudi day.
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YEU CAU BAO HOQ

1. Tac nhan ARN can thiép dé wc ché sy biéu hién ctia gen HSD17B13, tic nhan
ARN can thi¢p nay chtra:

soi dbi nghia chua it nhét 12 19 nucleotit 1ién k& ma khac & 0 hodc 1 nucleotit

so vOi trinh tu néu trong SEQ ID NO: 3; va

soi c6 nghia ma bb tro it nhét 12 mot phén cho soi d6i nghia va chira it nhét 1a

19 nucleotit lién keé.

2. T4c nhan ARN can thiép theo diém 1, trong d6 tac nhan ARN can thiép dugc lién
két v6i phdi tir huéng dich.

3. T4c nhan ARN can thiép theo diém 2, trong d6 phdi tir huéng dich chira N-axetyl-

galactosamin.

4. Tac nhan ARN can thiép theo diém 3, trong d6 phdi tir huéng dich c6 céu tric
dugc chon tr nhém bao gém: (NAGI3), (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.

5. Tac nhan ARN can thiép theo diém 4, trong d6 phdi tir huéng dich chia céu tric
cua (NAG37) hoac (NAG37)s.
6. T4c nhan ARN can thiép theo diém bat ky trong s cac diém tir 1 dén 5, trong d6

soi doi nghia bao gom, chi bao gom, hodc chu yéu bao gom céc trinh tu

nucleotit dudi day (5' — 3'):
usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO: 2); hodc

usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID NO: 4);
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gdm ca cac trinh trr nucleotit dugc cai bién ma khac ¢ 0 hoic 1 nucleotit so
vGi mot trong sb céc trinh tu néu trén,

trong d6 trong cac trinh tu trén day, a, c, g, va u 1an luot biéu thi 2'-O-
metyladenosin, 2'-O-metylxytidin, 2'-O-metylguanosin, va 2'-O-metyluridin; Af, Cf,
va Uf 1an lugt bidu thi 2'-floadenosin, 2'-floxytidin, va 2'-flouridin; s 1 lién két

phosphorothioat; va

tat ca hodc hau nhu tat ca cac nucleotit trén soi c¢d nghia 1a cac nucleotit da

duoc cai bien.

7. Tac nhan ARN can thiép theo diém bét ky trong 36 cac diém tir 1 dén 6, trong d6

soi ¢6 nghia bao gdm, chi bao gdm, hoic chi yéu bao gdm cac trinh tu
nucleotit dudi day (5' — 3'):

scguaagaaGfUfCfugauagaugas (SEQ ID NO: 14); hoac

scguaagaaGfuCfuGfauagaugas (SEQ ID NO: 15);

gém cd céc trinh tw nucleotit dugc cai bién ma khac & 0 hodc 1 nucleotit so
v6i mot trong sb céc trinh tu néu trén,

trong d6 trong céc trinh tu trén day, a, ¢, g, va u 1an luot biéu thi 2'-O-
metyladenosin, 2'-O-metylxytidin, 2'-O-metylguanosin, va 2'-O-metyluridin; Cf, Gf,
va Uf 1an luot bidu thi 2'-floxytidin, 2'-ﬂoguanosin, va 2'-flouridin; s 1a lién két
phosphorothioat; va

tat ca hodc hau nhu tat ca cac nucleotit trén soi doi nghia 1a c4c nucleotit da

duoc cai bien.

8. Tac nhan ARN can thiép theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6
tac nhan ARN can thiép chira cau tric soi doi cia AD06214 (SEQ ID NO: 2 va 14)
hoac AD06280 (SEQ ID NO: 4 va 15).

9. T4c nhan ARN can thiép theo diém 1, trong d6 soi ddi nghia chira trinh ty nucleotit
duoc cai bién cua (5'—3") usCfsasUfcUfaUfcAfgAfcUfuCfuUfaCfsg (SEQ ID NO:

2) va soi c6 nghia chia trinh tw nucleotit dugc cai bién cia (5'—3"
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(NAG37)s(invAb)scguaagaaGfUfCfugauagaugas(invAb) (SEQ ID NO: 14); va

trong céc trinh ty nay, a, ¢, g, vau 14n luot biéu thi 2'-O-metyladenosin, 2'-O-
metylxytidin, 2'-O-metylguanosin, va 2'-O-metyluridin; Af, Cf, Gf, va Uf lan luot
biéu thi 2'-floadenosin, 2'-floxytidin, 2'-floguanosin, va 2'-flouridin; s 1a lién két
phosphorothioat; (invAb) 12 gdc deoxyriboza phi bazo nghich chuyén; va (NAG37)s

chira cau triic hoa hoc dudi day:

OH

HO o

Ho OH ?7/

10. Tac nhan ARN can thiép theo diém 1, trong d6 soi d6i nghia chia trinh tu
nucleotit dugc cai bién cua (5'—3") usCfsasUfcUfaucagAfcUfuCfuUfaCfsg (SEQ ID
NO: 4) va soi ¢6 nghia chira trinh tu nucleotit dugc cai bién cua (5'—3")

(NAG37)s(invAb)scguaagaaGfuCfuGfauagaugas(invAb) (SEQ ID NO: 15); va

trong cac trinh ty nay, a, ¢, g, va u 14n luot biéu thi 2'-O-metyladenosin, 2'-O-
metylxytidin, 2'-O-metylguanosin, va 2'-O-metyluridin; Af, Cf, Gf, va Uf lan luot
biéu thi 2'-floadenosin, 2'-floxytidin, 2'-floguanosin, va 2'-flouridin; s 1a lién Kkét
phosphorothioat; (invAb) la gbc deoxyriboza phi bazo nghich chuyén; va (NAG37)s

chira cau tric hoa hoc dudi day:
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12. Téc nhan ARN can thiép theo diém 1, trong d6 tdc nhdn ARN can thigp nay chira:

cc chu tric hoa hoc thé hién trén cac hinh tir Hinh 2A dén Hinh 2D:
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14. Ché pham, chira tac nhan ARN can thiép theo diém bat k¥ trong s cac diém tir

1 dén 13, va con chua ta dugc dugce dung.

15. Ché phim theo diém 14, trong d6 ché pham nay con chira tac nhdn ARN can
thiép thi hai dé rc ché su biéu hi¢n ctia HSD17B13.

16. Ché phém theo diém 14 hoic 15, trong d6 ché phém nay con chira mot hodc nhiéu

tdc nhén di€u tri bo sung.

17. Ché phim theo diém bat ky trong sb cac diém tir 14 dén 16, trong d6 ché phim

nay la dugc pham.

18. Phuong phéap e ché su biéu hién ctia gen HSD17B13 trong céc té bao in vitro,
phuong phap nay bao gdm budc dua vao té bao lugng hitu hiéu cua tac nhan ARN
can thiép theo diém bt ky trong sé cac diém tir 1 dén 13 hodc ché pham theo diém

bét k¥ trong s6 céc diém tir 14 dén 16.

19. Phuong phap theo diém 18, trong d6 cac t& bao thu dugc tir dbi tugng nguoi.
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<110>

<120>

ARROWHEAD PHARMACEUTICALS,

49834

DANH MUC TRINH TU

INC.

175/243

Tac nhan ARN can thiép d& ttc ché su bidu hién cua gen HSD17B13, ché
phdm chta téc nhan ARN can thié&p nay va phuong phép Gc ché sy biéu hién cua
gen HSD17B13 trong cic té bao in vitro

<130> 30667-WO1l
<150> 62/890,220
<151> 2019-08-22
<150> 62/773,707
<151> 2018-11-30
<150> 62/733,320
<151> 2018-09-19
<160> 309

<210> 1

<211> 2397

<212> ADN

<213> Homo Sapiens
<220>

<223>

<400> 1
agacagtacc

aagccatgaa
tggagtcgtt
ttctcattac
gacagagcat
agtgccgaaa
agatctatcg
ataatgctgg
agacatttga
tgatggagag
ttccttacct
tgacatcaga
tttttgtgaa
cagatgaagt
ttccatcgta

cgattttaaa

tcctcectag
catcatccta
ggtgaagttt
tggagctggg
attggttctg
actaggcgtc
ctctctaaat
gacagtatat
ggtcaacatc
aaatcatggc
catcccatat
acttcaggcc
tactgggttc
cgtaagaagt
tatcaatatc

tcgtatgcag

gactacacaa
gaaatccttc
ttcattcctc
catggaatag
tgggatatta
actgcgcatg
caggtgaaga
ccagccgatc
ctaggacatt
cacatcgtca
tgttccagca
ttgggaaaaa
accaaaaatc
ctgatagatg
tttctgagac

aatattcaat

ggactgaacc
tgcttctgat
agaggagaaa
gcaggcagac
ataagcgcgg
cgtatgtggt
aagaagtggg
ttctcagcac
tttggatcac
cagtggcttc
aatttgccgce
ctggtatcaa
caagcacaag
gaatacttac
tacagaagtt

ttgaagcagt

agaaggaaga
caccatcatc
atctgtggct
tacttatgaa
tgtggaggaa
agactgcagc
tgatgtaaca
caaggatgaa
aaaagcactt
agtgtgcggce
tgttggecttt
aacctcatgt
attatggcct
caataagaaa
tcttcctgaa

ggttggccac

Trinh tyu nha&n tao hydroxysteroit 17-beta dehydrogenaza 13
(HSD17B13), bién thé phién m& A, NM 178135.4

ggacagagca
tactcctact
ggggagattg
tttgcaaaac
actgcagctg
aacagagaag
atcgtggtga
gagattacca
cttccatcga
cacgaaggga
cacagaggtc
ctctgcccag
gtattggaga
atgatttttg
cgcgcctcag

aaaatcaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tgaaatgaat
gaatcaatgc
ggtttggcac
gaatatttac
tgcttacata
tggacaaaag
ttaagactgt
cagaatgagt
atattttaag
aacggtgcaa
tccaccaaaa
gaaaggtgac
ttttctttgt
ggctcaaaaa
atggacccaa
ttgttttttg
atgatctcag
tcctgagtag
tgtagagacg
cacctgcecctc
ttttttttta
gtgtttttca
aacaaatgat
ctttaaaaaa
<210> 2
<211> 21
<212> ARN
<213>

<220>
<223>

<400> 2

aaataagctc
tgcaaagctt
tagcagcagt
gtagttttte
aacatactta
ctacctccct
tcaagtagca
gcacagctaa
attcagcatt
ctctattctg
gtggaccctc
cgactctatt
aatttatgct
ttaaagctaa
gagaagaaaa
tttttttgag
ctcactgcaa
ctgggactac
gggtttcacc
ggcctcccaa
atagaaaaaa
catgtattat
ttttttaaaa

ataacctctt

49834

cagccagaga
tatttcacat
caaacgaaca
ataggtctgt
aaaggttttc
aaaagtaaat
ttccaatctg
gagatcaagt
tgaaagattt
gactttatta
tatatttcct
ttaaatctca
ttcatatatc
cacaggaaaa
ggaagaaaga
atggagtctc
gctccacctc
aggcgcccge
atgttagcca
agtgctggga
taatccgact
agaatgcttt
gtcacaaaaa

gtagttataa

Trinh ty nhé&n tao

ucaucuauca gacuucuuac g

<210> 3
<211> 21

tgtatgcatg
tttttcagtc
agattaatta
ttttcctttce
tttaagatat
acaaagagaa
tagccatgcc
ttcagcaggc
ccctagcectce
cttgattctg
ccctttttat
gaattttaag
cttggtccca
ggaactgtac
aaggtttttt
actctttcge
ccgggttcac
caccacaccc
agatggtctc
ttacgggtgt
cccactacat
tgcatggact
caattcacta

aataaaacgt

ataatgatat
ctgataatat
cctgtcttcc
atgcctctta
tttatttttc
cttatttaca
acagaatatc
agctttatct
ttccttttte
tcttctgtat
agtcttataa
ttctagcccece
gagatgttta
tggctattac
ggtttttgtt
ccaggctgga
gccattctcc
ggctaatttt
gatctcctga
gagccaccgt
caagactaat
atcctcttgt
aaaataaata

ttgacttcta

gaatagtttc
taaaaacatt
tgtttctcaa
aaaacttctg
catttaaagg
cagggaaggt
aacaagaaca
caacctggac
attagcccaa
aactctgaag
gatacattat
atgataacct
gacaatttta
ataagaaaca
ttgttttgtt
gtgcagtggt
tgcctcagcece
ttgtattttt
cctcgtgatc
gcccagcctt
cttgttttgt
ttttattaaa
tgtcattgtg

aactctg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2397

Trinh tu cai bién cta s¢i dbi nghia cuia tdc nhan ARN can thiép

21

176/243
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<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo co s& cla soi dbi nghia cua tadc nhan ARN can thiép
<400> 3

ucaucuauca gacuucuuac g 21
<210> 4

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu cai bién cua sgi &bi nghia cua tdc nhan ARN can thiép
<400> 4

ucaucuauca gacuucuuac g 21
<210> 5

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién ctia soi d6i nghia ctia tdc nhan ARN can thiép
<400> 5

ugauccaaaa auguccuagg c 21
<210> 6

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo co s& clia soi dbéi nghia ctia tdc nhan ARN can thiép
<400> o6

ugauccaaaa auguccuagg c 21
<210> 7

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cai bién cta sgi dbi nghia cua tédc nhan ARN can thiép
<400> 7

ugauccaaaa auguccuagg c 21
<210> 8

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh ty bazo co s& cua s¢i céd nghia cua téc nhédn ARN can thiép

3



49834 1781243

<400> 8

cguaagaagu cugauagaug a 21
<210> 9

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty cai bién cua sgi cé nghia cua tAc nhadn ARN can thiép
<400> 9

cguaagaagu cugauagaug a 21
<210> 10

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu cai bién clia sgi cé nghia cua tdc nhan ARN can thiép
<400> 10

cguaagaagu cugauagaug a 21
<210> 11

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cta téc nhdn ARN can thiép
<220>

<221> Dbazo cai bién

<222> 17

<223> n = insosin (hypoxanthin)

<400> 11

gccuaggaca uuuuugnauc a 21
<210> 12

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién cta sgi c6 nghia cua tAdc nha&n ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 12

gccuaggaca uuuuugnauc a 21
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<210> 13

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién ciia sgi cé nghia cua tac nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = 2’-O-metylinosin-3’-phosphat

<400> 13

gccuaggaca uuuuugnauc a 21
<210> 14

<211> 21

<212> ARN

<213> Trinh tuy nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgi cé nghia cua tdc nhdn ARN can thiép
<400> 14

cguaagaagu cugauagaug a 21
<210> 15

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién cua sgi cé nghia cua tac nhan ARN can thiép
<400> 15

cguaagaagu cugauagaug a 21
<210> 16

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién clia sgi cé nghia cua tac nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 16

gccuaggaca uuuuugnauc a 21
<210> 17

<211> 21

<212> ARN

<213> Trinh tu nhédn tao
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<220>

<223> Trinh tu cai bién clia sgi cé nghia chia tdc nhan ARN can thiép
<220>

<221> Dbazo cai bién

<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 17

gccuaggaca uuuuugnauc a 21
<210> 18

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tuy dich cta ARN théng tin ctia HSD17B13 (badn phién md gen)
<400> 18

uaagaagucu gauagaugg 19
<210> 19

<211> 19

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu dich cta ARN théng tin cua HSD17B13 (ban phién ma gen)
<400> 19

gaucacaaaa gcacuucuu 19
<210> 20

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh ty dich ctia ARN théng tin cta HSD17B13 (ban phién ma gen)
<400> 20

cuaggacauu uuuggauca 19
<210> 21

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220> .

<223> Trinh ty dich cuta ARN théng tin cua HSD17B13 (ban phién ma gen)
<400> 21

aggucaacau ccuaggaca 19
<210> 22

<211> 19

<212> ARN



<213> Trinh tu nhén

<220>
<223> Trinh tu dich

<400> 22
cggugcaacu cuauucugg

<210> 23
<211> 19
<212> ARN

<213> Trinh ty nhéan

<220>
<223> Trinh tu dich

<400> 23
caacauccua ggacauuuu

<210> 24
<211> 19
<212> ARN

<213> Trinh tu nhén

<220>
<223> Trinh tu dich

<400> 24
auuauggccu guauuggag

<210> 25
<211> 19
<212> ARN

<213> Trinh tu nhén

<220>
<223> Trinh tu bazo
can thiép

<400> 25
ccaucuauca gacuucuua

<210> 26
<211> 19
<212> ARN

<213> Trinh ty nhan

<220>
<223> Trinh tu bazo
can thiép

<400> 26
ucaucuauca gacuucuua

<210> 27
<211> 19
<212> ARN

<213> Trinh tu nhén

49834

tao

ctia ARN théng tin cua HSD17B13

tao

ctia ARN théng tin ctia HSD17B13

tao

ctia ARN théng tin ctia HSD17B13

tao

gdm 19 don vi 16i cta sgi dbi nghia cua tac nhan ARN

tao

gdm 19 don vi 16i cua sgi dbi nghia cua tac nhan ARN

tao

(ban phién ma gen)

19

(bdn phién ma gen)

19

(ban phién m& gen)

19

19

19

181/243



<220>
<223>
can thiép

<220>

<221> bazo cai bién
<222> 1

<223> n =

<400> 27

ncaucuauca gacuucuua

<210> 28

<211> 19

<212> ARN

<213> Trinh tu nhan
<220>

<223> Trinh tu bazo

can thiép

<220>

<221> bazo cai bién
<222> 1, 19

<223> n =

<400> 28

ncaucuauca gacuucuun

<210> 29

<211> 19

<212> ARN

<213> Trinh tu nhan
<220>

<223> Trinh tu bazo

can thiép

<400> 29
ccaucuauca gacuucuua

<210> 30

<211> 19

<212> ARN

<213> Trinh tyu nhén
<220>

<223> Trinh tu bazo

can thiép

<400> 30
ucaucuauca gacuucuua

<210> 31

<211> 19

<212> ARN

<213> Trinh tu nhéan

49834

182/243

Trinh tu bazo gdm 19 don vi 16i clia sgi dbi nghia cua tac nhan ARN

nucleobazo bt ky

19

tao

gdm 19 don vi 16i cua soi db6i nghia cha tac nhan ARN

nucleobazo bit ky

19

tao

gdm 19 don vi 16i cua soi db6i nghia cua tac nha&n ARN

19

tao

gdm 19 don vi 16i cua soi @i nghia cua tac nhan ARN

19

tao



49834 183/243

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cta soi dbi nghia clia tdc nhan ARN
can thiép

<220>
<221> Dbazo cai bién
<222> 1

<223> n = nucleobazo bat ky

<400> 31

ncaucuauca gacuucuua 19
<210> 32

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cua soi dbi nghia clia tac nhan ARN
can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bat ky

<400> 32

ncaucuauca gacuucuun 19
<210> 33

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cua soi dbi nghia cha tac nhan ARN
can thiép

<400> 33

ccaucuauca gacuucuua 19
<210> 34

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cua soi dbi nghia cta tic nhan ARN
can thiép

<400> 34

ucaucuauca gacuucuua 19
<210> 35

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>



49834 184/243

<223> Trinh tu bazo gdm 19 don vi 18i cta soi dbi nghia clia tAc nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 1

<223> n = nucleobazo bit ky

<400> 35

ncaucuauca gacuucuua 19
<210> 36

<211> 19

<212> ARN

<213> Trinh tu nhéan tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cua sgi dbi nghia cua tac nhén ARN
can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<400> 36

ncaucuauca gacuucuun 19
<210> 37

<211> 19

<212> ARN

<213> Trinh ty nhéan tao

<220>
<223> Trinh tu bazo gdm 19 don vi 18i cua sgi déi nghia cua tac nhan ARN
can thiép

<400> 37

aagaagugcu uuugugauc 19
<210> 38

<211> 19

<212> ARN

<213> Trinh tu nha&n tao

<220>
<223> Trinh tu bazo gém 19 don vi 18i cua sgi dbi nghia cua tac nhan ARN
can thiép

<400> 38

uagaagugcu uuugugauc 19
<210> 39

<211> 19

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cua sgi déi nghia cuia tidc nhan ARN

10



49834 185/243

can thiép

<220>
<221> bazo cai bién
<222> 1

<223> n = nucleobazo bit ky

<400> 39

nagaagugcu uuugugauc 19
<210> 40

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo gém 19 don vi 18i ctia soi dbi nghia cua tac nhan ARN
can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bat ky

<400> 40
nagaagugcu uuugugaun 7 19
<210> 41
<211> 19

<212> ARN
<213> Trinh ty nhan tao

<220> .
<223> Trinh tu bazo gdm 19 don vi 16i clia sgi db6i nghia cua tac nhan ARN
can thiép

<400> 41

ugauccaaaa auguccuag 19
<210> 42

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i ctia sgi d6i nghia cua téc nhan ARN
can thiép

<400> 42

agauccaaaa auguccuag 19
<210> 43

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i cta sgi db6i nghia cua téc nhan ARN
can thiép

11



<220>

<221> bazo cai bién
<222> 1

<223> n =

<400> 43

ngauccaaaa auguccuag

<210> 44

<211> 19

<212> ARN

<213> Trinh tyu nhén
<220>

<223> Trinh tu bazo

can thiép

<220>

<221> bazo cai bién
<222> 1, 19

<223> n =

<400> 44

ngauccaaaa auguccuan

<210> 45

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<400> 45
ugauccaaaa auguccuag

<210> 46

<211> 19

<212> ARN

<213> Trinh tu nhéan
<220>

<223> Trinh tu bazo

can thiép

<400> 46
agauccaaaa auguccuag

<210> 47

<211> 19

<212> ARN

<213> Trinh tu nhéan
<220>

<223> Trinh tu bazo

can thiép

49834

186/243

nucleobazo bit ky

19

tao

gém 19 don vi 18i cta soi dbi nghia cha tac nhan ARN

nucleobazo bt ky

19

tao

gdém 19 don vi 16i cua soi dbi nghia cua tac nhan ARN

19

tao

gdm 19 don vi 16i cua soi dbi nghia cua tac nhan ARN

19

tao

gdém 19 don vi 16i cua soi dbi nghia cua tac nhan ARN

12



<220>

<221> bazo cai bién
<222> 1

<223> n =

<400> 47

ngauccaaaa auguccuag

<210> 48

<211> 19

<212> ARN

<213> Trinh ty nhan
<220>

<223> Trinh tu bazo

can thiép

<220>
<221> bazo cai bién
<222> 1, 19

<223> n =

<400> 48

ngauccaaaa auguccuan

<210> 49

<211> 19

<212> ARN

<213> Trinh tyu nhéan
<220>

<223> Trinh tu bazo

can thiép

<400> 49
uguccuagga uguugaccu

<210> 50

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<400> 50
aguccuagga uguugaccu

<210> 51

<211> 19

<212> ARN

<213> Trinh ty nhan
<220>

<223> Trinh tu bazo

can thiép

<220>

49834

187/243

nucleobazo bit ky

19

tao

gdm 19 don vi 16i cha sgi dbi nghia cua tac nhan ARN

nucleobazo bit ky

19

tao

gdm 19 don vi 16i cha sgi dbi nghia cua téc nhadn ARN

19

tao

gdm 19 don vi 16i cta sgi d6i nghia cta téc nhan ARN

19

tao

gdm 19 don vi 16i c@ia soi dbi nghia cua tic nhan ARN

13



49834 188/243

<221> bazo cai bién
<222> 1
<223> n = nucleobazo bit ky

<400> 51

nguccuagga uguugaccu 19
<210> 52

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 18i ctia s¢i dbéi nghia clia tdc nhan ARN
can thiép

<220>

<221> Dbazo cai bién

<222> 1, 19

<223> n = nucleobazo bt ky

<400> 52

nguccuagga uguugaccn 19
<210> 53

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i clia sgi déi nghia cta téc nhan ARN
can thiép

<400> 53

ccagaauaga guugcaccg 19
<210> 54

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i clia sgi d6i nghia cla tac nhan ARN
can thiép

<400> 54

ucagaauaga guugcaccg 19
<210> 55

<211> 19

<212> ARN

<213> Trinh tu nhédn tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i ciia sgi déi nghia cla tac nhan ARN
can thiép

<400> 55
acagaauaga guugcaccg 19

14



49834

<210> 56
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 18i cua s¢i dbi nghia cua tac nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 1

<223> n = nucleobazo bit ky

<400> 56

ncagaauaga guugcaccg 19
<210> 57

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo gdm 19 don vi 18i cua soi déi nghia ctia tdc nhan ARN
can thiép

<220>

<221> Dbazo cai bién

<222> 1, 19

<223> n = nucleobazo bat ky

<400> 57

ncagaauaga guugcaccn 19
<210> 58

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cha sgi dbi nghia cta téc nhan ARN
can thiép

<400> 58

aaaauguccu aggauguug 19
<210> 59

<211> 19

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu bazo gdm 19 don vi 18i chia s¢i dbi nghia ciia tidc nhan ARN
can thiép

<400> 59

uaaauguccu aggauguug 19

15



49834

<210> 60
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua sgi dbi nghia cua téc nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 1

<223> n = nucleobazo bit ky

<400> 60

naaauguccu aggauguug 19
<210> 61

<211> 19

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu bazo gém 19 don vi 18i cua soi dbi nghia cua tac nhan ARN
can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<400> 61

naaauguccu aggauguun 19
<210> 62

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua soi dbi nghia cua tac nhan ARN
can thiép

<400> 62

cuccaauaca ggccauaau 19
<210> 63

<211> 19

<212> ARN

<213> Trinh tuy nhén tao
<220>
<223> Trinh tu bazo gdm 19 don vi 16i clia soi @i nghia cua téc nhan ARN

can thiép

<400> 63
uuccaauaca ggccauaau 19

16



49834

<210> 64
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua soi dbéi nghia ctia tac nhan ARN
can thiép )

<220>
<221> bazo cai bién
<222> 1

<223> n = nucleobazo bit ky

<400> 64

nuccaauaca ggccauaau 19
<210> 65

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh ty bazo gém 19 don vi 16i cha sgi dbi nghia cta tac nhan ARN
can thiép )

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bt ky

<400> 65

nuccaauaca ggccauaan 19
<210> 66

<211> 19

<212> ARN

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 18i cia soi co nghia cta tidc nhan ARN
can thiép

<400> 66

uaagaagucu gauagaugg 19
<210> 67

<211> 19

<212> ARN

<213> Trinh tyu nhdn tao

<220>
<223> Trinh tu bazo gdm 19 don vi 18i cua sgi cb6 nghia cua tdc nhan ARN
can thiép

<400> 67
uaagaagucu gauagauga 19
<210> 68

17



<211>
<212>
<213>

<220>
<223>

49834 192/243

19
ARN
Trinh tu nhé&n tao

Trinh tu bazo gdm 19 don vi 18i cua sogi cé nghia ctia tac nhan ARN

can thiép

<220>

<221> bazo cai bién

<222> 19

<223> n = nucleobazo bit ky

<400> 68

uaagaagucu gauagaugn 19
<210> 69

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu bazo gdm 19 don vi 161 ctia soi cb nghia cua téac nhé&n ARN

can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<400> 69

naagaagucu gauagaugn 19
<210> 70

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tuy bazo gdm 19 don vi 16i cua s¢i cé nghia clia tdc nhan ARN

can thiép

<220>

<221> Dbazo cai bién

<222> 18

<223> n = inosin (hypoxanthin)

<400> 70

uaagaagucu gauagaung 19
<210> 71

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo gbm 19 don vi 16i cua soi coé nghia cua t&c nhan ARN

can thiép

<220>

18



49834 193/243

<221> Dbazo cai bién

<222> 18

<223> n = inosin (hypoxanthin)

<400> 71

uaagaagucu gauagauna 19
<210> 72

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo gdm 19 don vi 1&i cla sgi cé nghia cua tac nhan ARN

can thiép

<220>

<221> bazo cai bién

<222> 18

<223> n = inosin (hypoxanthin)

<220>

<221> bazo cai bién

<222> 19

<223> n = nucleobazo bit ky

<400> 72

uaagaagucu gauagaunn 19
<210> 73

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo gdm 19 don vi 18i cta s¢i c6é nghia clia tédc nhan ARN

can thiép

<220>

<221> Dbazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<220>

<221> bazo cai bién

<222> 18

<223> n = inosin (hypoxanthin)

<400> 73

naagaagucu gauagaunn 19
<210> 74

<211> 19

<212> ARN

<213> Trinh tu nhédn tao

<220>

<223> Trinh tu bazo gdm 19 don vi 16i cua sgi cé nghia cua tac nhan ARN

.can thiép

19



<220>
<221> bazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<400> 74
uaagaagucu gauanaugg

<210> 175
<211> 19
<212> ARN

<213> Trinh tyu nhén tao

<220>

49834 194/243

19

<223> Trinh tu bazo gbm 19 don vi 16i cta sgi cé nghia ctia tdc nhan ARN

can thiép

<220>
<221> bazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<400> 75
uaagaagucu gauanauga

<210> 76
<211> 19
<212> ARN

<213> Trinh tu nhan tao

<220>

19

<223> Trinh ty bazo gdm 19 don vi 16i ctua s¢i cé nghia ctia tdc nhan ARN

can thiép

<220>
<221> Dbazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<220>
<221> bazo cai bién
<222> 19

<223> n = nucleobazo bit ky

<400> 76
uaagaagucu gauanaugn

<210> 77
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>

19

<223> Trinh tu bazo gdém 19 don vi 16i cuia soi cé nghia cia tadc nhan ARN

can thiép

<220>
<221> bazo cai bién
<222> 1, 19

<223> n = nucleobazo bit ky

20



49834 195/243

<220>

<221> Dbazo cai bién

<222> 15

<223> n = inosin (hypoxanthin)

<400> 77

naagaagucu gauanaugn 19
<210> 78

<211> 19

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo gdm 19 don vi 16i cua sgi cé nghia cua téc nhan ARN

can thiép

<400> 78

gaucacaaaa gcacuucuu 19
<210> 79

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty bazo gdm 19 don vi 1&8i clia s¢gi c6 nghia cua téac nhan ARN

can thiép

<400> 79

gaucacaaaa gcacuucua 19
<210> 80

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty bazo gdm 19 don vi 18i clia sgi cé nghia clia tdc nhadn ARN

can thiép

<220>

<221> bazo cai bién

<222> 19

<223> n = nucleobazo bit ky

<400> 80

gaucacaaaa gcacuucun 19
<210> 81

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tyu bazo gdm 19 don vi 16i cua soi cé6 nghia cua tac nhan ARN

can thiép

21



<220>

<221> bazo cai bién
<222> 1, 19

<223> n =

<400> 81

naucacaaaa gcacuucun

<210> 82

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<400> 82
cuaggacauu uuuggauca

<210> 83

<211> 19

<212> ARN

<213> Trinh tyu nhéan
<220>

<223> Trinh tu bazo

can thiép

<400> 83
cuaggacauu uuuggaucu

<210> 84

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<220>

<221> bazo cai bién
<222> 19

<223> n =

<400> 84

cuaggacauu uuuggaucn

<210> 85

<211> 19

<212> ARN

<213> Trinh ty nhan
<220>

<223> Trinh ty bazo

can thiép

<220>

49834

196/243

nucleobazo bat ky

19

tao

.gdm 19 don vi 18i clia sgi cé nghia ctua téc nh&n ARN

19

tao

gém 19 don vi 16i clla sgi cé nghia cua tidc nhan ARN

19

tao

gém 19 don vi 16i cua s¢i cé nghia ciia tdc nhan ARN

nucleobazo bit ky

19

tao

gém 19 don vi 16i clla sgi cé nghia chia tac nhan ARN

22



49834

<221> bazo cai bién
<222> 1, 19
<223> n = nucleobazo bat ky

<400> 85

nuaggacauu uuuggaucn 19
<210> 86

<211> 19

<212> ARN

<213> Trinh tyu nhé&n tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua sgi cé nghia citia tdc nhan ARN
can thiép

<220>
<221> Dbazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<400> 86

cuaggacauu uuugnauca 19
<210> 87

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua sgi cé nghia ctia tdc nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<400> 87

cuaggacauu uuugnaucu 19
<210> 88

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu bazo gdm 19 don vi 16i clia sgi cé nghia cua tac nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 15

<223> n = inosin (hypoxanthin)

<220>
<221> bazo cai bién
<222> 19

<223> n = nucleobazo bt ky

23
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<400> 88
cuaggacauu uuugnaucn

<210> 89

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<220>

<221> Dbazo cai bién
<222> 1, 19

<223> n =

<220>

<221> bazo cai bién
<222> 15

<223> n = inosin
<400> 89

nuaggacauu uuugnaucn

<210> 90

<211> 19

<212> ARN

<213> Trinh tu nhan
<220>

<223> Trinh tu bazo

can thiép

<400> 90
aggucaacau ccuaggaca

<210> 91

<211> 19

<212> ARN

<213> Trinh ty nhan
<220>

<223> Trinh tu bazo

can thiép

<400> 91
aggucaacau ccuaggacu

<210> 92

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<220>

49834

198/243

19

tao

gdém 19 don vi 16i cua sgi cé nghia cua téc nhan ARN

nucleobazo bat ky

(hypoxanthin)

19

tao

gdém 19 don vi 16i cua sgi cé nghia cua tac nhan ARN

19

tao

gdm 19 don vi 1&8i ciia sgi c6 nghia cua tac nhan ARN

19

tao

gdm 19 don vi 16i cua sgi cé nghia cua tac nhan ARN
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49834

<221> bazo cai bién
<222> 19
<223> n = nucleobazo bit ky

<400> 92
aggucaacau ccuaggacn

<210> 93
<211> 19
<212> ARN

<213> Trinh tu nhéan tao

<220>

199/243

19

<223> Trinh tu bazo gém 19 don vi 18i ciia s¢i c6 nghia cua tadc nhan ARN

can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<400> 93
nggucaacau ccuaggacn

<210> 94
<211> 19
<212> ARN

<213> Trinh ty nhé&n tao

<220>

19

<223> Trinh tu bazo gém 19 don vi 18i cua so¢i c6 nghia cua tadc nha&n ARN

can thiép

<400> 94
cggugcaacu cuauucugg

<210> 95
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>

19

<223> Trinh tu bazo gdm 19 don vi 16i cuia sgi cé nghia cua tac nhan ARN

can thiép

<400> 95
cggugcaacu cuauucuga

<210> 96
<211> 19
<212> ARN

<213> Trinh ty nhén tao

<220>

19

<223> Trinh tu bazo gém 19 don vi 16i cua sgi cé nghia clia tadc nhan ARN

can thiép

<400> 96
cggugcaacu cuauucugu
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49834

<210> 97
<211> 19
<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 1&6i cua sgi cé nghia ctua tac nhan ARN
can thiép

<220>
<221> bazo cai bién
<222> 19

<223> n = nucleobazo bat ky

<400> 97

cggugcaacu cuauucugn 19
<210> 98

<211> 19

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo gém 19 don vi 16i cua soi cé nghia cta tic nhan ARN
can thiép

<220>

<221> Dbazo cai bién

<222> 1, 19

<223> n = nucleobazo bat ky

<400> 98

nggugcaacu cuauucugn 19
<210> 99

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo gbm 19 don vi 18i cta s¢i c6é nghia cuia tdc nhan ARN
can thiép

<400> 99

caacauccua ggacauuuu 19
<210> 100

<211> 19

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo gdm 19 don vi 18i cl@ia sgi cé nghia ctia tic nhan ARN
can thiép

<400> 100

caacauccua ggacauuua 19
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<210> 101

<211> 19

<212> ARN

<213> Trinh tu nhén
<220>

<223> Trinh tu bazo

can thiép

<220>
<221> bazo cai bién
<222> 19

<223> n =

<400> 101

CaacCauccua ggacauuun

<210> 102

<211> 19

<212> ARN

<213> Trinh tu nhéan
<220>

<223> Trinh tu bazo

can thiép

<220>

<221> bazo cai bién
<222> 1, 19

<223> n =

<400> 102

naacauccua ggacauuun

<210> 103

<211> 19

<212> ARN

<213> Trinh ty nhéan
<220>

<223> Trinh tu bazo

can thiép

<400> 103
auuauggccu guauuggag

<210> 104

<211> 19

<212> ARN

<213> Trinh tyu nhén
<220>

<223> Trinh tu bazo

can thiép

<400> 104
auuauggccu guauuggaa

49834

201/243

tao

gdm 19 don vi 16i clla soi cé nghia cua tidc nhan ARN

nucleobazo bat ky

19

tao

gém 19 don vi 161 cua sgi cbé nghia cta tédc nhan ARN

nucleobazo bat ky

19

tao

gdm 19 don vi 18i ctia sgi cé nghia cila tdc nhan ARN

19

tao

gém 19 don vi 18i ctia soi cé nghia cua téc nhan ARN

19
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<210>
<211>
<212>
<213>

<220>
<223>

49834 202/243

105
19
ARN
Trinh tyu nhé&n tao

Trinh tu bazo gdm 19 don vi 18i clia s¢i c6 nghia cua tdc nhan ARN

can thiép

<220>

<221> bazo cai bién

<222> 19

<223> n = nucleobazo bit ky

<400> 105

auuauggccu guauuggan 19
<210> 106

<211> 19

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu bazo gém 19 don vi 16i cua sgi cé nghia cta tac nhan ARN

can thiép

<220>

<221> bazo cai bién

<222> 1, 19

<223> n = nucleobazo bit ky

<400> 106

nuuauggccu guauuggan 19
<210> 107

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién cua sogi dbi nghia cua tdc nhan ARN can thiép
<400> 107

ucagaauaga guugcaccgu C 21
<210> 108

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty cai bién cta sgi db6i nghia cua tédc nhan ARN can thiép
<400> 108

uguccuagga uguugaccuc a 21
<210> 109

<211> 21

<212> ARN
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49834 203/243

<213> Trinh tyu nhan tao

<220>
<223> Trinh tu cai bién cua soi déi nghia cua tac nha&n ARN can thiép

<400> 109

uguccuagga uguugaccuc a 21
<210> 110

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién cua soi d6i nghia cua tic nhan ARN can thiép

<400> 110

aaaauguccu aggauguuga c 21
<210> 111

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>
<223> Trinh tu cai bién cua sgi dbi nghia ctia tac nhan ARN can thiép

<400> 111

ugauccaaaa auguccuagg a 21
<210> 112

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu cai bién cua soi d6i nghia cthia tdc nh&n ARN can thiép

<400> 112

uguccuagga uguugaccuc C 21
<210> 113

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>
<223> Trinh tu cai bién cua sogi dbi nghia ctia tidc nhan ARN can thiép

<400> 113

uguccuagga uguugaccuc u 21
<210> 114

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao
<220>
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49834 204/243

<223> Trinh tu cai bién cta sgi dbéi nghia cua tac nhan ARN can thiép
<400> 114

uguccuagga uguugaccuc cC 21
<210> 115

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cua soi dbi nghia ctia tdc nhan ARN can thiép
<400> 115

uguccuagga uguugaccuc C 21
<210> 116

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>

<223> Trinh tu cadi bién cta so¢i dbi nghia ctia tédc nhan ARN can thiép
<400> 116

uguccuagga uguugaccuc c 21
<210> 117

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cua so¢i dbi nghia ctla tidc nhan ARN can thiép
<400> 117

uguccuagga uguugaccuc c 21
<210> 118

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cadi bién ctia s¢i dbi nghia ctia tdc nhan ARN can thiép
<400> 118

uguccuagga uguugaccuc c 21
<210> 119

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cta soi dbi nghia cua téc nhan ARN can thiép
<400> 119
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49834 205/243

ugauccaaaa auguccuagg u 21
<210> 120

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién cua sgi dbi nghia cua téc nhan ARN can thiép
<400> 120

ugauccaaaa auguccuagg c 21
<210> 121

<211> 21

<212> ARN

<213> Trinh tyu nhéan tao

<220>

<223> Trinh ty cai bién cua sgi dbi nghia cta tac nhan ARN can thiép
<400> 121

ugauccaaaa auguccuagg c 21
<210> 122

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cadi bién cua sogi dbi nghia ctia tdc nhan ARN can thiép
<400> 122

ugauccaaaa auguccuagg c 21
<210> 123

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tyu cai bién cua sgi &bi nghia cua tidc nhan ARN can thiép
<400> 123

ugauccaaaa auguccuagg c 21
<210> 124

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cai bién ctia sgi dbi nghia cua tidc nhan ARN can thiép
<400> 124

ugauccaaaa auguccuagg c 21
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49834 206/243

<210> 125

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220> :

<223> Trinh tu cai bién cua sgi déi nghia ctia tdc nhan ARN can thiép
<400> 125 .

aaaauguccu aggauguuga c 21
<210> 126

<211> 21

<212> ARN .

<213> Trinh tuy nhén tao

<220>

<223> Trinh tu cai bién clhia sgi dbi nghia ctia tidc nha&n ARN can thiép
<400> 126

uagaugaugg ugaucagaag C 21
<210> 127

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cai bién cua sgi dbi nghia cua tac nhan ARN can thiép
<400> 127

uacuguccca gcauuauuca Cc 21
<210> 128

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cai bién cha sgi dbéi nghia cua tdc nhan ARN can thiép
<400> 128

aagaagugcu uuugugaucc a 21
<210> 129

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cadi bién cua so¢i dbi nghia cha téc nhan ARN can thiép
<400> 129

ugucagaccu cugugaaagc c 21
<210> 130

<211> 21

<212> ARN
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49834 207/243

<213> Trinh tu nhan tao

<220>
<223> Trinh tu cai bién cua soi dbéi nghia ctia tdc nhan ARN can thiép

<400> 130

uugaugucag accucuguga c 21
<210> 131

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu cai bién cua sgi déi nghia cua tac nhan ARN can thiép

<400> 131

uuccaauaca ggccauaauc cC 21
<210> 132

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>
<223> Trinh tu cai bién cta sgi db6i nghia cua téc nhan ARN can thiép

<400> 132

ucaucuauca gacuucuuac g 21
<210> 133

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu cai bién cua sgi d6i nghia cua tac nhan ARN can thiép

<400> 133

ucagguugag auaaagcugc C 21
<210> 134

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tyu cai bién ctia sgi déi nghia cua téc nhan ARN can thiép

<400> 134

uccagaauag aguugcaccg u 21
<210> 135

<211> 21

<212> ARN

<213> Trinh tu nhén tao
<220>
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49834 208/243

<223> Trinh tu cadi bién chia sgi dbéi nghia cta tac nhan ARN can thiép
<400> 135

aaguccagaa uagaguugca C 21
<210> 136

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cadi bién cta sgi dbi nghia ctia tac nhan ARN can thiép
<400> 136

ucuugaugua gugggagucg g 21
<210> 137

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cna sgi dbéi nghia cta tac nhan ARN can thiép
<400> 137

acaagauuag ucuugaugua g 21
<210> 138

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién cta sgi dbéi nghia ctia tdc nhan ARN can thiép
<400> 138

ucagaauaga guugcaccgu u 21
<210> 139

<211> 21

<212> ARN

<213> Trinh tyu nhéan tao

<220>

<223> Trinh tu cai bién cta s¢i dbi nghia c@ia tdc nhan ARN can thiép
<400> 139

ucagaauaga guugcaccgc u 21
<210> 140

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cai bién cua sogi dbi nghia cta tidc nhan ARN can thiép
<400> 140
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49834 200/243

ucagaauaga guugcaccgu g 21
<210> 141

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cai bién cua so¢i d6i nghia ciéla tédc nhan ARN can thiép
<400> 141

ucagaauaga guugcaccgg u 21
<210> 142

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cadi bién cua soi déi nghia ciia tidc nhan ARN can thiép
<400> 142

ucagaauaga guugcaccgu c 21
<210> 143

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty cdi bién cua soi déi nghia ctia tidc nhan ARN can thiép
<400> 143

ucagaauaga guugcaccgc c 21
<210> 144

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cai bién ctia sgi dbéi nghia chia tdc nhan ARN can thiép
<400> 144

ucagaauaga guugcaccgg c 21
<210> 145

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu cai bién cthia sgi dbi nghia ctua tac nhan ARN can thiép
<400> 145

ucagaauaga guugcaccgu c 21
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49834 210243

<210> 146

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh ty cai bién cua soi dbéi nghia clia tadc nhan ARN can thiép
<400> 146

agugacucca gguaggagua g 21

<210> 147

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh ty cai bién cha s¢i dbi nghia cta tac nhan ARN can thiép
<400> 147

aagaacuuua ccagugacuc c 21

<210> 148

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>

<223> Trinh tyu cai bién cua sogi déi nghia ctia tdc nhan ARN can thiép
<400> 148

aagaacuuua ccagugacuc g 21

<210> 149

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cadi bién cua sgi d6i nghia cua tdc nhan ARN can thiép
<400> 149

uugcagucca ccacaaacac g 21

<210> 150

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién cila sgi dbéi nghia cua tac nhan ARN can thiép
<400> 150

ucagcaucga uggaaggagu g 21

<210> 151

<211> 21

<212> ARN
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49834 211/243

<213> Trinh ty nhédn tao

<220>
<223> Trinh tu cadi bién clia sgi dbi nghia ctia tadc nhdn ARN can thiép

<400> 151

agaguuucuu cucagcaucg a 21
<210> 152

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu cai bién cfia sgi dbi nghia cua tac nhan ARN can thiép

<400> 152

ucaguauuca cgaacacagg g 21
<210> 153

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién cha sgi dbi nghia cta tac nhan ARN can thiép

<400> 153

ucaguauuca cgaacacagg c 21
<210> 154

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién cua sgi dbi nghia cua tdc nhan ARN can thiép

<400> 154

ugaagaucau uuucuuguug g 21
<210> 155

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu cadi bién ctia sgi dbéi nghia ctia té&c nhan ARN can thiép

<400> 155

aagaagugcu uuugugaucc g 21
<210> 156

<211> 21

<212> ARN

<213> Trinh tu nhén tao
<220>
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49834 212/243

<223> Trinh tu cai bién cla sgi dbi nghia ctia tdc nhan ARN can thiép

<400> 156

aagaagugcu uuugugaucc cC 21
<210> 157

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu cai bién cua sogi déi nghia cua tac nhé&n ARN can thiép

<400> 157

uagaagugcu uuugugaucc C 21
<210> 158

<211> 21

<212> ARN

<213> Trinh tuyu nhé&n tao

<220>
<223> Trinh tu cai bién clia sgi dbi nghia ctia tdc nhan ARN can thiép

<400> 158

aagaagugcu uuugugaucc c 21
<210> 159

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu cai bién cha sgi dbi nghia cua tdc nhan ARN can thiép

<400> 159

aagaagugcu uuugugaucc c 21
<210> 160

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh ty cai bién cla soi dbi nghia ctia tdc nhan ARN can thiép

<400> 160

uagaagugcu uuugugaucc cC 21
<210> 161

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh ty cadi bién cua sgi dbéi nghia ctia tac nhan ARN can thiép

<400> 161l
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49834 213/243

ucaucuauca gacuucuuac g 21
<210> 162

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cadi bién cta sgi dbi nghia cua tac nhan ARN can thiép
<400> 162

ucaucuauca gacuucuuac c 21
<210> 163

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh ty cai bién cua soi dbi nghia cua tac nhan ARN can thiép
<400> 163

ucaucuauca gacuucuuac c 21
<210> 164

<211> 21

<212> ARN

<213> Trinh tyu nhéan tao

<220>

<223> Trinh tu cai bién clia sgi dbi nghia ctia tédc nhan ARN can thiép
<400> 164

aagaagugcu uuugugaucc g 21
<210> 165

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cadi bién clia soi @bi nghia ctia tadc nhan ARN can thiép
<400> 165

aagaagugcu uuugugaucc c 21
<210> 166

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tuy cadi bién cta soi cé nghia cua tac nhan ARN can thiép
<400> 166

gacggugcaa cucuauucug a 21
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49834 214/243

<210> 167

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién cua sgi cé nghia cua tdc nhadn ARN can thiép
<400> 167

ugaggucaac auccuaggac a 21
<210> 168

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>

<223> Trinh ty cadi bién cua soi cé nghia clia tdc nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 18

<223> n = 2’'-O-metylinosin-3’-phosphat

<400> 168

ugaggucaac auccuagnac a 21
<210> 169

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tyu cai bién cua sgi cé nghia cila tdc nhan ARN can thiép
<400> 169

gucaacaucc uaggacauuu u 21
<210> 170

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>

<223> Trinh tu cadi bién cua sgi cé nghia ctia tidc nhan ARN can thiép
<220>

<221> Dbazo cai bién

<222> 17

<223> n = 2'-O-methyl-2-aminoadenosine-3"'-phosphate

<400> 170

gucaacaucc uaggacnuuu u 21
<210> 171

<211> 21

<212> ARN

<213> Trinh tu nhén tao
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49834 215/243

<220>
<223> Trinh tyu cai bién ciia s¢i cé nghia ctia tdc nhan ARN can thiép

<400> 171

uccuaggaca uuuuuggauc a 21
<210> 172

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tyu cadi bién cta sgi cbé nghia ctia tdc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 17

<223> n = 2’'-0O-metylinosin-3’-phosphat

<400> 172

uccuaggaca uuuuugnauc a 21
<210> 173

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>
<223> Trinh tu cai bién clla sgi cé nghia cua tdc nhan ARN can thiép

<400> 173

ggaggucaac auccuaggac a 21
<210> 174

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh ty cai bién cua soi cé nghia clia tdc nhan ARN can thiép

<400> 174

agaggucaac auccuaggac a 21
<210> 175

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu cdi bién cua sgi cé6 nghia cua tac nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 18

<223> n = 2’'-O-metylinosin-3’-phosphat

<400> 175
ggaggucaac auccuagnac a 21
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<210> 176

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cta soi cé nghia cf@ia tidc nhan ARN can thiép
<220>

<221> Dbazo cai bién

<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 176

accuaggaca uuuuugnauc a 21
<210> 177

<211> 21

<212> ARN

<213> Trinh tu nh&n tao

<220>

<223> Trinh tu cadi bién cua soi cé nghia cfia tadc nhan ARN can thiép
<400> 177

gccuaggaca uuuuuggauc a 21
<210> 178

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty cai bién cua soi cé nghia citia tdc nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 178

gccuaggaca uuuuugnauc a 21
<210> 179

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cadi bién cua soi cé nghia ctia tdc nhan ARN can thiép
<400> 179

gcuucugauc accaucaucu a 21
<210> 180

<211> 21

<212> ARN
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<213> Trinh tu nhéan tao

<220>

<223> Trinh tu cai bién cua sgi cé nghia clia tdc nhan ARN can thiép
<400> 180

gugaauaaug cugggacagu a 21
<210> 181

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cai bién cua soi cbé nghia clia tdc nhan ARN can thiép
<400> 181

uggaucacaa aagcacuucu u 21
<210> 182

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cdi bién cua so¢i cbé nghia clia tdc nhan ARN can thiép
<400> 182

ggcuuucaca gaggucugac a 21
<210> 183

<211> 21

<212> ARN

<213> Trinh tu nhdn tao

<220>

<223> Trinh tu cdi bién cua sgi cé nghia cua tac nhan ARN can thiép
<400> 183

gucacagagg ucugacauca a 21
<210> 184

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tyu cai bién ctia sgi c6é nghia cua tidc nha&n ARN can thiép
<400> 184

ggauuauggc cuguauugga a 21
<210> 185

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
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<223> Trinh tu cadi bién cfa sgi cé nghia ctia tdc nhan ARN can thiép
<400> 185

cguaagaagu cugauagaug a 21
<210> 186

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cai bién cta soi cé nghia cua tac nhan ARN can thiép
<400> 186

ggcagcuuua ucucaaccug a 21
<210> 187

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cadi bién clia sgi c6é nghia cia tac nhan ARN can thiép
<400> 187

acggugcaac ucuauucugg a 21
<210> 188

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cadi bién chia sgi c6 nghia cta tac nhan ARN can thiép
<400> 188

gugcaacucu auucuggacu u 21
<210> 189

<211> 21

<212> ARN

<213> Trinh tuy nhén tao

<220>

<223> Trinh tu cai bién clla soi cé nghia ctia tédc nhan ARN can thiép
<400> 189

ccgacuccca cuacaucaag a 21
<210> 190

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>

<223> Trinh tu cai bién cta soi cé nghia cl@ia tdc nhan ARN can thiép
<400> 190
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cuacaucaag acuaaucuug u 21
<210> 191

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cai bién cha sgi cé nghia cta tac nhan ARN can thiép
<400> 191

cggugcaacu cuauucugau u 21
<210> 192

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cadi bién cua soi c6é nghia cta tac nhan ARN can thiép
<400> 192

agcggugcaa cucuauucug a 21
<210> 193

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién cua sogi cb nghia cua tac nhé&n ARN can thiép
<400> 193

cacggugcaa cucuauucug a 21
<210> 194

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu cai bién cfia sgi cé nghia cua tac nhan ARN can thiép
<400> 194

accggugcaa cucuauucug a 21
<210> 195

<211> 21

<212> ARN

<213> Trinh tuy nhén tao

<220>

<223> Trinh tyu cai bién cua soi cé nghia cta tac nhadn ARN can thiép
<220>

<221> Dbazo cai bién

<222> 7

<223> n = 2'-O-metylinosin-3’-phosphat
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<400> 195

gacgguncaa cucuauucug a 21
<210> 196

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu cai bién cha sgi cé nghia ctia tdc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 5

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 196

gacgnugcaa cucuauucug a 21
<210> 197

<211> 21

<212> ARN

<213> Trinh tuy nhén tao

<220>
<223> Trinh tu cai bién cua sogi cé nghia cua tac nhé&n ARN can thiép

<220>
<221> bazo cai bién
<222> 20

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 197

gacggugcaa cucuauucun a 21
<210> 198

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién cta soi cé nghia cua tac nhan ARN can thiép

<400> 198

ggcggugcaa cucuauucug a 21
<210> 199

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu cadi bién ctia soi cé nghia ctia tadc nhan ARN can thiép

<400> 199
gccggugcaa cucuauucug a 21
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<210> 200

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>

<223> Trinh tu cai bién cua soi cé nghia cua tac nh&n ARN can thiép
<400> 200

cuacuccuac cuggagucac u 21
<210> 201

<211> 21

<212> ARN

<213> Trinh tuyu nhan tao

<220>

<223> Trinh tu cadi bién cua s¢i cé nghia c@ia tédc nhan ARN can thiép
<400> 201

ggagucacug guaaaguucu u 21
<210> 202

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu cadi bién cua soi cé nghia c@ia tdc nhan ARN can thiép
<400> 202

cgagucacug guaaaguucu u 21
<210> 203

<211> 21

<212> _ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh ty cai bién ciia sgi cé nghia cua tac nhan ARN can thiép
<400> 203

cguguuugug guggacugca a 21
<210> 204

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>

<223> Trinh tu cadi bién cua so¢i cé nghia ctia tdc nhan ARN can thiép
<400> 204

cacuccuucc aucgaugcug a 21
<210> 205

<211> 21

<212> ARN
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<213> Trinh tuy nhén tao

<220>

<223> Trinh tu cadi bién cua sgi cé nghia clia tac nhan ARN can thiép
<400> 205

ucgaugcuga gaagaaacuc u 21
<210> 206

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu cai bién cua so¢i cé nghia citia tdc nhan ARN can thiép
<400> 206

cccuguguuc gugaauacug a 21
<210> 207

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty cai bién cua s¢i cé nghia cta tac nhan ARN can thiép
<400> 207

gccuguguuc gugaauacug a 21
<210> 208

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu cadi bién cta soi cé nghia cta tdc nhan ARN can thiép
<400> 208

ccaacaagaa aaugaucuuc a 21
<210> 209

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu cadi bién cha sgi cé nghia ctia tdc nhan ARN can thiép
<400> 209

cggaucacaa aagcacuucu u 21
<210> 210

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
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<223> Trinh tu cai bién cua sgi cé nghia cua tac nhan ARN can thiép

<400> 210

gggaucacaa aagcacuucu u 21
<210> 211

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>
<223> Trinh tu cai bién cthia sgi cbé nghia ctia tdc nh&n ARN can thiép

<400> 211

gggaucacaa aagcacuucu a 21
<210> 212

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh ty cai bién cua sgi cbd nghia cta tac nhan ARN can thiép

<400> 212

gggaucacaa aagcacuucu u 21
<210> 213

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu cai bién clia s¢i cé nghia cua tadc nhan ARN can thiép

<400> 213

gggaucacaa aagcacuucu a 21
<210> 214

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién ctia s¢i c6 nghia cta tidc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 20

<223> n = 2’-O-metylinosin-3’-phosphat

<400> 214

cguaagaagu cugauagaun a 21
<210> 215

<211> 21

<212> ARN

<213> Trinh tu nhan tao
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<220>
<223> Trinh tu cai bién cta sgi cé nghia chia tdc nhan ARN can thiép

<400> 215

gguaagaagu cugauagaug a 21
<210> 216

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu cai bién cta sgi cé nghia cta téc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 20

<223> n = 2’'-0O-metylinosin-3’-phosphat

<400> 216

gguaagaagu cugauagaun a 21
<210> 217

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh tu cadi bién cta sgi cé nghia cua tac nhan ARN can thiép

<220>
<221> Dbazo cai bién
<222> 17

<223> n = 2'-O-metylinosin-3’-phosphat

<400> 217

gguaagaagu cugauanaug a 21
<210> 218

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu cai bién ctia sgi cé nghia ctia tédc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 17

<223> n = 2’-O-metylinosin-3’ -phosphat

<400> 218

gccuaggaca uuuuugnauc a 21
<210> 219

<211> 21

<212> ARN

<213> Trinh tu nhén tao
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<220>
<223> Trinh tu cai bién cua sgi cé nghia ciia tadc nhan ARN can thiép

<400> 219

cggaucacaa aagcacuucu u 21
<210> 220

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu cadi bién clia sgi cé nghia cua tac nhan ARN can thiép

<400> 220

cguaagaagu cugauagaug a 21
<210> 221

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 221

ucagaauaga guugcaccgu c 21
<210> 222

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>
<223> Trinh ty bazo co s& cua sgi dbi nghia ctia tdc nhan ARN can thiép

<400> 222

uguccuagga uguugaccuc a 21
<210> 223

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>
<223> Trinh ty bazo co s& cua soi dbi nghia ciia tdc nhan ARN can thiép

<400> 223

aaaauguccu aggauguuga cC 21
<210> 224

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo co s& cia soi déi nghia ctia tac nhan ARN can thiép
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<400> 224

ugauccaaaa auguccuagg a 21
<210> 225

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cta tac nhan ARN can thiép

<400> 225

uguccuagga uguugaccuc c 21
<210> 226

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& clia sgi dbi nghia cua tdc nhan ARN can thiép

<400> 226

uguccuagga uguugaccuc u 21
<210> 227

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh ty bazo co s& cua sgi déi nghia cta tdc nhan ARN can thiép

<400> 227

ugauccaaaa auguccuagg u 21
<210> 228

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cta tdc nha&n ARN can thiép

<400> 228

ugauccaaaa auguccuagg c 21
<210> 229

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tuy bazo co s& cua sgi déi nghia ciia tdc nh&n ARN can thiép

<400> 229
uagaugaugg ugaucagaag c 21
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<210> 230

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

'<223> Trinh ty bazo co s& cua soi déi nghia cua tdc nhan ARN can thiép
<400> 230

uacuguccca gcauuauuca c 21
<210> 231

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>

<223> Trinh tu bazo co s& cua soi dbi nghia cua tac nhan ARN can thiép
<400> 231

aagaagugcu uuugugaucc a 21
<210> 232

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tuy bazo co s& cua sgi dbi nghia ctia tédc nhan ARN can thiép
<400> 232

ugucagaccu cugugaaagc c 21
<210> 233

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>

<223> Trinh tu bazo co s& cua soi dbi nghia c@la tac nhan ARN can thiép
<400> 233

uugaugucag accucuguga c 21
<210> 234

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu bazo co s& cta soi dbi nghia ctia tdc nhan ARN can thiép
<400> 234

uuccaauaca ggccauaauc c 21
<210> 235
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<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tuy bazo co s& cha soi dbdi nghia clia tac nhan ARN can thiép
<400> 235

ucaucuauca gacuucuuac g 21
<210> 236

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu bazo co s& cua soi déi nghia clia tédc nhan ARN can thiép
<400> 236

ucagguugag auaaagcugc c 21
<210> 237

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo co s& clha soi dbi nghia ctia tac nhan ARN can thiép
<400> 237

uccagaauag aguugcaccg u 21
<210> 238

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>

<223> Trinh tu bazo co s& cua soi dbi nghia cl@ia téc nhan ARN can thiép
<400> 238

aaguccagaa uagaguugca c 21
<210> 239

<211> 21

<212> ARN

<213> Trinh tuy nhan tao

<220>

<223> Trinh tu bazo co sd cua soi dbi nghia citia tac nhan ARN can thiép
<400> 239

ucuugaugua gugggagucg g 21
<210> 240

<211> 21

<212> ARN

<213> Trinh tyu nh&n tao
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<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 240

acaagauuag ucuugaugua g 21
<210> 241

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 241

ucagaauaga guugcaccgu u 21
<210> 242

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cia sgi déi nghia chia tdc nhan ARN can thiép

<400> 242

ucagaauaga guugcaccgc u 21
<210> 243

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 243

ucagaauaga guugcaccgu g 21
<210> 244

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co sd cia sgi déi nghia c@ia tidc nhan ARN can thiép

<400> 244

ucagaauaga guugcaccgg u 21
<210> 245

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh ty bazo co sd& cua soi dbi nghia cua tac nhan ARN can thiép
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<400> 245

ucagaauaga guugcaccgc C 21
<210> 246

<211> 21

<212> ARN

<213> Trinh tyu nhan tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 246

ucagaauaga guugcaccgg c 21
<210> 247

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cua tac nhan ARN can thiép

<400> 247

agugacucca gguaggagua g 21
<210> 248

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo co s& cua sgi dbi nghia cta tadc nhan ARN can thiép

<400> 248

aagaacuuua ccagugacuc c 21
<210> 249

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo co s& cua s¢i dbi nghia cl@ia tdc nhan ARN can thiép

<400> 249

aagaacuuua ccagugacuc g 21
<210> 250

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu bazo co s& cua soi déi nghia cua tac nhan ARN can thiép

<400> 250
uugcagucca ccacaaacac g 21
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<210> 251

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgi dbi nghia ctia tdc nhan ARN can thiép
<400> 251

ucagcaucga uggaaggagu g 21
<210> 252

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi dbi nghia ctua tac nhan ARN can thiép
<400> 252

agaguuucuu cucagcaucg a 21
<210> 253

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgi dbi nghia clia tdc nhan ARN can thiép
<400> 253

ucaguauuca cgaacacagg g 21
<210> 254

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi dbi nghia cfia tidc nhan ARN can thiép
<400> 254

ucaguauuca cgaacacagg c 21
<210> 255

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgi déi nghia cl@ia tdc nhan ARN can thiép
<400> 255

ugaagaucau uuucuuguug g 21
<210> 256
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<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu bazo co s& cua sgi dbéi nghia cua téc nhan ARN can thiép
<400> 256

aagaagugcu uuugugaucc g 21
<210> 257

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cla sgi db4i nghia cua tdc nhan ARN can thiép
<400> 257

aagaagugcu uuugugaucc c 21
<210> 258

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgi dbi nghia cua tidc nhan ARN can thiép
<400> 258

uagaagugcu uuugugaucc c 21
<210> 259

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh ty bazo co s& cia soi déi nghia cta tidc nha&n ARN can thiép
<400> 259

ucaucuauca gacuucuuac C 21
<210> 260

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tuy bazo co s& cia sgi cé nghia cta tédc nhan ARN can thiép
<400> 260

gacggugcaa cucuauucug a 21
<210> 261

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao
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49834 233/243

<220>
<223> Trinh tu bazo co s& cua sgi cé nghia cua tac nhan ARN can thiép

<400> 2061

ugaggucaac auccuaggac a 21
<210> 262

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& cua sgi cbé nghia cua tédc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 18

<223> n = insosin (hypoxanthin)

<400> 262

ugaggucaac auccuagnac a 21
<210> 263

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi cé nghia cua tac nhan ARN can thiép

<400> 263

gucaacaucc uaggacauuu u 21
<210> 264

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& cua sgi cé nghia cua tac nhan ARN can thiép

<220>
<221> Dbazo cai bién
<222> 17

<223> n = 2-aminoadenine

<400> 264

gucaacaucc uaggacnuuu u 21
<210> 265

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua s¢i cd nghia cua tac nhan ARN can thiép

<400> 265
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49834 234/243

uccuaggaca uuuuuggauc a 21
<210> 266

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cdé nghia cua tédc nhadn ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = insosin (hypoxanthin)

<400> 266

uccuaggaca uuuuugnauc a 21
<210> 267

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh ty bazo co s& cia sgi cé nghia cua tédc nhdn ARN can thiép
<400> 267

ggaggucaac auccuaggac a 21
<210> 268

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh ty bazo co s& cua sgi cbé nghia clia tadc nhan ARN can thiép
<400> 268

agaggucaac auccuaggac a 21
<210> 269

<211> 21

<212> ARN

<213> Trinh ty nhédn tao

<220>

<223> Trinh ty bazo co s& cua sgi cbé nghia ciia tdc nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 18

<223> n = insosin (hypoxanthin)

<400> 269

ggaggucaac auccuagnac a 21
<210> 270

<211> 21
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49834 235/243

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua s@i cbd nghia cla tadc nhan ARN can thiép
<220>

<221> Dbazo cai bién

<222> 17

<223> n = insosin (hypoxanthin)

<400> 270

accuaggaca uuuuugnauc a 21
<210> 271

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220> -

<223> Trinh ty bazo co s& cua sgi cbd nghia cta tadc nhadn ARN can thiép
<400> 271

gccuaggaca uuuuuggauc a 21
<210> 272

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo co sd cua s@i cbd6 nghia cta tédc nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 17

<223> n = insosin (hypoxanthin)

<400> 272

gccuaggaca uuuuugnauc a 21
<210> 273

<211> 21

<212> ARN

<213> Trinh tyu nhé&n tao

<220>

<223> Trinh tu bazo co s& cla sgi cbé nghia cua tadc nhé&n ARN can thiép
<400> 273

gcuucugauc accaucaucu a 21
<210> 274

<211> 21

<212> ARN

<213> Trinh tu nhéan tao

<220>

<223> Trinh ty bazo co sd cua sgi cb6 nghia cua tédc nhé&n ARN can thiép
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49834 236/243

<400> 274

gugaauaaug cugggacagu a 21
<210> 275

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cha sgi c6 nghia cua téc nhan ARN can thiép

<400> 275

uggaucacaa aagcacuucu u 21
<210> 276

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cia sgi cbd nghia cua tédc nha&n ARN can thiép

<400> 276

ggcuuucaca gaggucugac a 21
<210> 277

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cla s¢i cb6 nghia cua tadc nhan ARN can thiép

<400> 277

gucacagagg ucugacauca a 21
<210> 278

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu bazo co s& cua sgi cé nghia cla tac nhan ARN can thiép

<400> 278

ggauuauggc cuguauugga a 21
<210> 279

<211> 21

<212> ARN

<213> Trinh ty nh&n tao

<220>
<223> Trinh tu bazo co s& cua s¢i cé nghia cua tac nhan ARN can thiép

<400> 279
cguaagaagu cugauagaug a 21
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49834 237/243

<210> 280

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cbé nghia cla tdc nhan ARN can thiép
<400> 280

ggcagcuuua ucucaaccug a 21
<210> 281

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>

<223> Trinh tu bazo co s& cua sgl cbd nghia cha téc nhan ARN can thiép
<400> 281

acggugcaac ucuauucugg a 21
<210> 282

<211> 21

<212> ARN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cua téc nhédn ARN can thiép
<400> 282

gugcaacucu auucuggacu u 21
<210> 283

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cua tédc nhé&n ARN can thiép
<400> 283

ccgacuccca cuacaucaag a 21
<210> 284

<211> 21

<212> ARN

<213> Trinh tuyu nhén tao

<220>

<223> Trinh tu bazo co s& cla soi cé nghia cua tdc nhan ARN can thiép
<400> 284

cuacaucaag acuaaucuug u 21
<210> 285
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49834 238/243

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cia sgi cd nghia ctia tidc nhé&n ARN can thiép
<400> 285

cggugcaacu cuauucugau u 21
<210> 286

<211> 21

<212> ARN

<213> Trinh tyu nhén tao

<220>

<223> Trinh tu bazo co sd ctua sgi cbd6 nghia cua tédc nhé&n ARN can thiép
<400> 286

agcggugcaa cucuauucug a 21
<210> 287

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>

<223> Trinh ty bazo co s& cua sgi cd nghia cua tac nhadn ARN can thiép
<400> 287

cacggugcaa cucuauucug a 21
<210> 288

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tuy bazo co s& cua sgi cb6 nghia cua tédc nhdn ARN can thiép
<400> 288

accggugcaa cucuauucug a : 21
<210> 289

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cua tac nha&n ARN can thiép
<220>

<221> Dbazo cai bién

<222> 7

<223> n = insosin (hypoxanthin)

<400> 289

gacgguncaa cucuauucug a 21
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49834 230/243

<210> 290

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cua tdc nhdn ARN can thiép
<220>

<221> bazo cai bién

<222> 5

<223> n = insosin (hypoxanthin)

<400> 290

gacgnugcaa cucuauucug a 21
<210> 291

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cb6 nghia cua tédc nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 20

<223> n = insosin (hypoxanthin)

<400> 291

gacggugcaa cucuauucun a 21
<210> 292

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>

<223> Trinh tu bazo co s& cua sgi cbd nghia cta tac nhadn ARN can thiép
<400> 292

ggcggugcaa cucuauucug a 21
<210> 293

<211> 21

<212> ARN

<213> Trinh tu nhan tao

<220>

<223> Trinh tu bazo co s& cha sgi cé nghia cua tédc nhé&n ARN can thiép
<400> 293

gccggugcaa cucuauucug a 21
<210> 294

<211> 21

<212> ARN

<213> Trinh tu nhan tao
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49834 240/243

<220>
<223> Trinh tu bazo co s& cla s¢i cbé nghia cla téc nhadn ARN can thiép

<400> 294

cuacuccuac cuggagucac u 21
<210> 295

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& cua s¢i cé nghia cha téc nhdn ARN can thiép

<400> 295

ggagucacug guaaaguucu u 21
<210> 296

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu bazo co s& cua s¢i cb6 nghia cha téc nhén ARN can thiép

<400> 296

cgagucacug guaaaguucu u 21
<210> 297

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi cbé6 nghia cua tac nhé&n ARN can thiép

<400> 297

cguguuugug guggacugca a 21
<210> 298

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co s& cua sgi cbd nghia cua tac nhé&n ARN can thiép

<400> 298

cacuccuucc aucgaugcug a 21
<210> 299

<211> 21

<212> ARN

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu bazo co sd cua s¢i cb6 nghia cua tac nhadn ARN can thiép
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49834 241/243

<400> 299

ucgaugcuga gaagaaacuc u 21
<210> 300

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>
<223> Trinh ty bazo co s& cua sgi cé nghia cua tac nhan ARN can thiép

<400> 300

cccuguguuc gugaauacug a 21
<210> 301

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu bazo co s& clla sgi cb nghia cua téc nhan ARN can thiép

<400> 301

gccuguguuc gugaauacug a 21
<210> 302

<211> 21

<212> ARN

<213> Trinh tyu nhédn tao

<220>
<223> Trinh ty bazo co s& cua sgi cbé nghia cua téc nhadn ARN can thiép

<400> 302

ccaacaagaa aaugaucuuc a 21
<210> 303

<211> 21

<212> ARN

<213> Trinh tu nhén tao

<220>
<223> Trinh ty bazo co s& cua sgi cbd nghia cua tadc nha&n ARN can thiép

<400> 303

cggaucacaa aagcacuucu u 21
<210> 304

<211> 21

<212> ARN

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu bazo co s& clua s¢i cb6 nghia cua tac nhan ARN can thiép

<400> 304
gggaucacaa aagcacuucu u 21
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49834 242/243

<210> 305

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu bazo co s& cua sgi cé nghia cua tac nhan ARN can thiép
<400> 305

gggaucacaa aagcacuucu a 21
<210> 306

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>

<223> Trinh ty bazo co s& cua sgi cé nghia cua tac nha&n ARN can thiép
<220>

<221> bazo cai bién

<222> 20

<223> n = insosin (hypoxanthin)

<400> 306

cguaagaagu cugauagaun a 21
<210> 307

<211> 21

<212> ARN

<213> Trinh ty nhén tao

<220>

<223> Trinh ty bazo co s& cua soi cé nghia cua tac nhan ARN can thiép
<400> 307

gguaagaagu cugauagaug a 21
<210> 308

<211> 21

<212> ARN

<213> Trinh ty nhéan tao

<220>

<223> Trinh ty bazo co s& cha sgi cb nghia cua tac nhan ARN can thiép
<220>

<221> bazo cai bién

<222> 20

<223> n = insosin (hypoxanthin)

<400> 308

gguaagaagu cugauagaun a 21
<210> 309

<211> 21

<212> ARN
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<213> Trinh tuy nhén tao

<220>
<223> Trinh tu bazo co s& cua sgi cé nghia cua tdc nhan ARN can thiép

<220>
<221> bazo cai bién
<222> 17

<223> n = insosin (hypoxanthin)

<400> 309
gguaagaagu cugauanaug a 21
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