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(57) Séng ché dé cap dén tic nhan ARNI, vi du tdc nhan ARNI s¢i kép, c6 tac dung tc
ché su bidu hién gen HAO1 (hydroxyaxit oxidaza 1 (glycolat oxidaza)). Tac nhan ARNi
theo sang ché c6 gan nhu tAt c& cac nucleotit dugc bién doi c6 tac dung e ché gen HAO1
trong té bao, chrfmg han nhu té bao & dbi tuong, vi du, dong vét co vu, chéng han nhu nguoi
mic r6i loan c6 lién quan dén HAO1. Sang ché ciing dé cap dén ché phdm va dugc phim

chtra tdic nhan ARNi néu trén.

(SEQ ID NO:1).

>gi|11184232|ref |NM_017545.2| Hydroxyaxit oxidaza (glycolat oxidaza) 1 (HAO1)Homo sapiens, mARN
CTGGGATAGCAATAACCTGTGAAAATGCTCCCCCGGCTAATTTGTATCAATGATTATGAACAACATGCTA
AATCAGTACTTCCAARAGTCTATATATGACTATTACAGGTCTGGGGCAAATGATGAAGARACTTTGGCTGA
TAATATTGCAGCATTTTCCAGATGGAAGCTGTATCCAAGGATGCTCCGGAATGTTGCTGAAACAGATCTG
TCGACTTCTGTTT TAGGACAGAGGGTCAGCATGCCAATATGTGTGGGGGCTACGGCCATGCAGCGCATGG
CTCATGTGGACGGCGAGCTTGCCACTGTGAGAGCCTGTCAGTCCCTGGGAACGGGCATGATGTTGAGTTC
CTGGGCCACCTCCTCAATTGAAGAAGTGGCGGAAGCTGGTCCTGAGGCACTTCGTTGGCTGCAACTGTAT
ATCTACAAGGACCGAGAAGTCACCAAGAAGCTAGTGCGGCAGGCAGAGAAGATCGGCTACAAGGCCATAT
TTGTGACAGTGGACACACCTTACCTGGGCAACCGTCTGGATGATGTGCGTAACAGATTCAAACTGCCGCC
ACAACTCAGGATGARARATTTTGAAACCAGTACTTTATCATTTTCTCCTGAGGAAAATTTTGGAGACGAC
AGTGGACTTGCTGCATATGTGGCTARAGCAATAGACCCATCTATCAGCTGGGAAGATATCARATGGCTGR
GAAGACTGACATCATTGCCAATTGTTGCAAAGGGCAT TTTGAGAGGTGATGATGCCAGGGAGGCTGTTAA
ACATGGCTTGAATGGGATCTTGGTGTCGAATCATGGGGCTCGACAACTCGATGGGGTGCCAGCCACTATT
GATGTTCTGCCAGAAAT TGTGGAGGCTGTGGAAGGGAAGGTGGAAGTCTTCCTGGACGGGGGTGTGCGGA
AAGGCACTGATGTTCTGAAAGCTCTGGCTCTTGGCGCCAAGGCTGTGT TTGTGGGGAGACCAATCGTTTG
GGGCTTAGCTTTCCAGGGGGAGAAAGGTGTTCAAGATGTCCTCGAGATACTAAAGGAAGAATTCCGGTTG
GCCATGGCTCTGAGTGGGTGCCAGAATGTGAAAGTCATCGACAAGACATTGGTGAGGAAAAATCCTTTGG
CCGTTTCCAAGATCTGACAGTGCACAATATTTTCCCATCTGTATTATTTTTTTTCAGCATGTATTACTTG
ACAAAGAGACACTGTGCAGAGGGTGACCACAGTCTGTAATTCCCCACTTCAATACARAGGGTGTCGTTCT
TPTCCAACAAAATAGCAATCCCTTTTATTTCATTGCTTTTGACTTTTCAATGGGTGTCCTAGGAACCTTT
TAGAAAGAAATGGACTTTCATCCTGGARATATATTAACTGTTARAAAGAARACATTGAARMATGTGTTTAG
ACAACGTCATCCCCTGGCAGGCTAAAGTGCTGTATCCTTTAGTAAAAT TGGAGGTAGCAAACACTAAGGT
GAAAAGATAATGATCTCATTGTTTATTAACCTGTATTCTGTTTACATGTCTTTAARACAGTGGTTCTTAA
ATTGTAAGCTCAGGTTCAAAGTGTTGGTAATGCCTGATTCACAACTTTGAGAAGGTAGCACTGGAGAGAR
TTGGAATGGGTGGCGGTAATTGGTGATACT TCTTTGAATGTAGATTTCCAATCACATCTTTAGTGTCTGA
ATATATCCAAATGTTTTAGGATGTATGTTACTTCTTAGAGAGAAATAAAGCATTTTTGGGAAGAAT
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Linh vye k§ thuat dwoc dé cap

Sang ché dé cap dén viéc e ché dac hidu sw biéu hién ciia gen HAOT. Cu thé 13,
sang ché dé cap dén tic nhan ARNi so1 kép c6 tac dung tre ché su biéu hién ctua gen HAO1
(hydroxyaxit oxidaza 1 (glycolat oxidaza)). Sang ché ciing d& cap dén ché phdm va duoc

phdm chua tac nhin nay.
Tinh trang ky thuét ciia sang ché

Chimg ting oxalat niéu nguyén phat Typ 1 (PH1) 1a rdi loan 1dn nhiém séc thé
thuong cia su chuyén hoa glyoxylat. Su giai doc glyoxylat & gan bi suy yéu do sy dot bién
clia gen AGXT, ma ma héa cho enzym alanin-glyoxylat aminotransferaza (AGT) & thé
peroxi & gan. AGT1 1 enzym cudi cling trong su phd v& chuyén héa ctia hydroxyprolin. Su
mét chire nang AGT dé bién dbi chat chuyén hoa trung gian glyoxylat thanh glyxin gy ra
su tich lity va su kht glyoxylat thanh glycolat ma dugc oxy héa thanh oxalat bing enzym

glycolat oxidaza (GO), con dugce goi la hydroxyaxit oxidaza (HAO1).

Su diéu hoa cua glyoxylat, tién chat then chdt cua oxalat, xay ra & nhiéu vj tri trong
té bao bao gdm ty thé, thé peroxi va bao twong. Oxalat du thira & bénh nhan PH1 khong thé
duge bai tiét hoan toan bdi than dan dén sy tao thanh va sy ling dong cua tinh thé canxi
oxalat & than va duong tiét nidu. Su tdn hai than dugc gay ra boi su két hop ctia doc t6 hinh
6ng tur oxalat, chiing nhiém canxi than va su tac nghén than bai s6i. Hon 30% bénh nhan

tién t6i bénh than giai doan cubi (ESRD).

Gen HAO1 mi hoa cho enzym Hydroxyaxit Oxidaza 1, con dugce goi 1a Glycolat
Oxidaza ("GO"). Protein HAO1 dugc biéu hién chil yéu & gan va l1a 2-hydroxyaxit oxidaza
¢6 hoat tinh nhét trén glycolat.

O mau chudt mic PH1, khi gen AGT1 bi lam khuyét, ham lugng oxalat trong nudc
tidu dugc giam di khi gen HAO1 b lam khuyét.

PH1, AGXT, va HAO1 duoc md ta trong tai liéu dudi day: Angel L. Pey, Armando

Albert, va Eduardo Salido, "Protein Homeostasis Defects of Alanine-Glyoxylate

1
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.

Aminotransferase: New Therapeutic Strategies in Primary Hyperoxaluria Type 1," BioMed
Research International, vol. 2013, Bai bao ID 687658, 15 trang, 2013.
doi:10.1155/2013/687658; Cochat va Rumsby (2013) NEJM 369:7; Salido va cOng su
(2006) PNAS 103:18249; Baker va cong su (2004) American Journal of Physiology - Heart
and Circulatory Physiology Cong bd ngay 1 thang 10 nim 2004 Vol. 287 no. 4, H1771-
H1779DOI: 10.1152/ajpheart.00234.2004.

Ban chét k§ thuit cia sang ché

Sang ché dé xuét hop phin c6 chira tac nhan ARNI, v/ du, thc nhan iARN mach kép,
hudng dich HAO1. Sang ché ciing dé xuat phuong phap str dung hop phan theo séng ché dé

tic ché sy biéu hién HAO! va dé didu tri céc rdi loan két hop HAO1, vi du, PH1.
M ta vin tit cac hinh vé

Hinh 1 thé hién trinh tu nucleotit cia mARN HAO1 Homo sapiens (SEQ ID NO:1).

Hinh 2 thé hién trinh tu nucleotit cia mARN HAO1 Mus musculus (SEQ ID NO:2).

Hinh 3A 12 bidu dd v6i két qua cua viée sang loc in vitro ctia thé lién hop GalNac-
SIARN GO (HAO) trong té bao gan khi cynomolgous so cép. |

Hinh 3B 1a biéu dd v6i dudng cong dép tng liéu luong clia thé lién hop GalNac-
siARN GO (HAO) trong té bao gan khi cynomolgous so cép.

Hinh 4A 13 biéu dd v&i két qua ciia sw danh gia in vivo cta thé lién hop GalNac-
siARN GO (HAO) & chudt C57B6 sau lidu lwong don 1é.

Hinh 4B 1a biéu dd véi két qua cua sy danh gid in vivo cta thé lién hop GalNac-
siARN GO (HAO) & chudt C57B6 sau liéu luong 1ap lai.

Hinh SA 12 biéu dd thé hién ham luong oxalat trong nudc tiéu & chudt bi bat hoat
(KO) AGXT sau khi didu trj bing thé lién hgp GalNac-siARN GO (HAO).

Hinh 5B 12 biéu dd thé hién ham lugng glycolat trong nudc tiéu & chudt KO AGXT
sau khi didu tri bang thé lién hop GalNac-siARN GO (HAO).

Hinh 6A 13 biéu dd thé hién ham lugng mARN AGXT & méu chudt nhit mac PHI 72
gid sau lidu lwong don 1¢ ctia siARN AGXT.
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Hinh 6B 1a biéu dd thé hién ham lugng oxalat trong nudc tiéu & mau chudt nhit mic
PH1 72 gi sau khi diéu tri bang thé lién hop GalNac-siARN GO (HAO).

Hinh 6C 14 biéu dd thé hién ham lugng oxalat trong nudce tiéu & mau chudt nhit mic
PH1 dugc theo ddi trong 49 ngdy véi viée ding lidu lugng hang tudn lién tuc vao ngay 14

va 21 clia cad AF-011-63102 va AD-62994 va lay nude tiéu 24 gior nhu dugc thé hién.

Hinh 6D 14 biéu d6 thé hién khoang thoi gian bat hoat HAO1 & chudt nhit. Pugc thé
hién 1a ham lugng mARN mdt tuan hodc bdn tuin sau khi két thuc 4 lidu luong (tvong tng
v6i ngay 28 va 49 trén Hinh 6C) va duoc biéu dién tuong tmg véi ham lugng duge phét

hién thay & chudt nhit duge didu tri bang PBS.

Hinh 7 thé hién mach b6 sung nguoc chiéu cua trinh tu nucleotit cia mARN HAO!

Homo sapiens (SEQ ID NO:3).

Hinh 8 thé hién mach bd sung nguge chiéu cua trinh tu nucleotit cia mARN HAO1

Mus musculus (SEQ ID NO:4).

Hinh 9 thé hién trinh tu nucleotit cia mARN HAO1 Macaca fascicularis (SEQ ID
NO:5).

Hinh 10 thé hién trinh tu nucleotit cia mARN HAO1 Rattus norvegicus (SEQ ID
NO:6).

Hinh 11 thé hién mach b6 sung nguoc chiéu cua trinh tu nucleotit cia mARN HAO1

Macaca fascicularis (SEQ ID NO:7).

Hinh 12 thé hién mach b sung nguoc chiéu cua trinh tu nucleotit cia mARN HAO1

Rattus norvegicus (SEQ 1D NO:8).
Hinh 13 thé hién su sang loc in vivo cua thé lién hop GO GalNAc.
Hinh 14 1a bidu dd thé hién su danh gid in vivo cta thé lién hop GO-GalNAc & chudt.

Hinh 15 12 biéu dd thé hién su danh gia dap tGng liéu lugng ctia thé lién hop GO-
GalNAc & chudt.

Hinh 16 12 biéu dd thé hién su dénh gia dap tng lidu luong ciia thé lién hop GO-
GalNAc & chudt.

Hinh 17 12 bidu dd thé hién sy danh gia dap tmg liéu lugng & chudt,
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Hinh 18 12 hai biéu d6 thé hién méi quan hé cta su bat hoat mARN véi ham lugng
glycolat trong huyét thanh & chudt.

Hinh 19 12 hai biéu d6 thé hién mdi quan hé ctia su bat hoat mARN v6i ham luong
glycolat trong huyét thanh ¢ chudt nhit.

Hinh 20 12 biéu dd thé hién su e ché phu thudc lidu lvong cia mARN HAO1 béi
ALN-65585 ¢ té bao gan cyno so cip.

Hinh 21 12 hai biéu d6 thé hién ham lugng mARN HAO1 va ham lugng glycolat
trong huyét thanh sau khi diéu tri liéu don 1¢ bang ALN-GO1 & chuot.

Hinh 22 12 biéu dd thé hién khoang thoi gian cta viéc 1am cAm mARN HAOT1 sau khi
diéu trj liéu luong don 1é bing ALN-GO1 & chudt.

Hinh 23 1a biéu dd thé hién ham luong mARN HAO1 va ham lugng glycolat trong
huyét thanh sau khi diéu tri liéu luong don 1é bing ALN-GO1 & chudt nhit.

Hinh 24 1a hai biéu d6 thé hién cac ham luong oxalat va glycolat trong nude tiéu &
mAau chudt mac ching ting oxalat niéu nguyén phét typ I sau lidu lugng don 1é cia ALN-
GOl.

Hinh 25A 12 biéu dd thé hién ham lvong mARN HAO1 ¢ méau chudt nhit méc chimg
tang oxalat niéu nguyén phat typ I sau lidu lwong don 1é cia ALN-GOL.

Hinh 25B 1a biéu d thé hién ham lugng oxalat trong nudce tiéu & miu chudt nhit mac
chimg tang oxalat niéu nguyén phat typ I sau lidu luong don 1¢ cia ALN-GOL.

Hinh 26 12 hai biéu dd thé hién mARN HAO1 va ham luong oxalat trong nude tiéu &
mAu chudt nhit mic chimg ting oxalat niéu nguyén phat Typ I sau khi dung lidu luong lip
lai cia ALN-GOI.

Hinh 27 12 hai biéu db thé hién ham lvong mARN HAO1 va ham lugng glycolat
trong huyét thanh sau khi ding lidu luong ldp lai & dong vat linh truong khong phai la

nguoi.



52561 5/389

-5-
M5 ta chi tiét sang ché
Sang ché d& xuit hop phan ¢6 chira tac nhan ARNI, v/ du, tac nhan ARNi mach kép,

huéng dich HAO1. Sang ché ciing dé xuét phuwong phap sir dung hop phan theo sang ché dé
Gic ché sy biéu hién HAO1 va dé diéu tri c4c rdi loan két hop HAOL.

L. Dinh nghia

Dé sang ché dugc hiéu rd hon, mot so thudt nglr dugc xac dinh trudc tién. Ngoai ra,
can luu y rang bat ctr khi nao gié tri hoac khoang gia tri cua thong s6 dugc néu ra, du dinh

ring gia tri va khoang trung gian cho céc gia tri dugc néu ra ciing 1a mot phan ctia sang ché.

Céc mao tir s it duoc st dung & day dé dé cap dén mot hodc nhiéu hon mét (rike la,
it nhat mot) dbi tuong ngit phap cia mao tir ndy. Vi dy, "chi tiét" nghia 1a mot chi tiét hoac

nhiéu hon mot chi tiét, vi du, nhiéu chi tiét.

Thuét ngir "bao gdbm" duge st dung & ddy c6 nghia 13, va duge st dung thay d6i véi,

cum tr "bao gom nhung khdng gigi han ¢".

Thudt ngit "hodc" duge st dung & ddy c6 nghia la, va dugc st dung thay d61 véi,

thuat ngir "va/hodc," trir truong hop c6 chi din rd rang khéc.

Nhu dugce dung trong ban md ta nay, "HAO1" dung dé chi gen ma hoa cho enzym
hydroxyaxit oxidaza 1. Céc tén gen khac bao gdm GO, GOX, GOX1, va HAOXI. Protein
nay con dugc goi 1a glycolat oxidaza va (S)-2-hydroxy-axit oxidaza. Ma s truy cap
GenBank cia mARN HAO1 & ngudi 1a NM_017545.2; mARN HAOT1 ¢ khi cynomolgous
(Macaca fascicularis) 1a XM_005568381.1; mARN HAO1 & chudt (Mus musculus) la
NM 010403.2; mARN HAO1 & chudt nhit (Rattus norvegicus) 1a XM_006235096.1.

Thuéit ngtt "HAOL," nhu dugc dung trong ban md ta nay, con dung dé chi cac bién
thé trinh tu ADN c¢6 trong tu nhién ctia gen HAOI, ching han nhu dang da hinh nucleotit
don 1é (SNP) trong gen HAO1. Cac SNP vi du ¢co thé dugc tim thiy trong co s& dit liéu cic
bién thé NCBI dbSNP Short Genetic c6 san & www.ncbi.nlm.nih.gov/projects/SNP.

Nhu duge dung trong ban md ta nay, "trinh tu dich" dung dé chi phan lién tuc ctia
trinh tu nucleotit ctia phan t& mARN tao thanh trong qua trinh phién ma cta gen HAOI, bao

gdm mARN ma la san pham ctia viéc xtr Iy ARN cta san pham phién ma so cap.
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Nhu duoc st dung ¢ ddy, thudt ngir "sgi chira trinh ty” dung dé chi oligonucleotit
chira mach nucleotit ma dugc md ta boi trinh tu duoc dé cap dén béng cach st dung danh

phép nucleotit chuan.

Mbi "G," "C," "A" va "U" thuong biéu thi mot nucleotit ma 1an lugt chira guanin,
xytosin, adenin, va uraxil 1am bazo. "T" va "dT" duoc sit dung thay thé cho nhau trong ban
mo ta nay va chi deoxyribonucleotit trong d6 nucleobazo nay la tymin, vi du,
deoxyribotymin, 2'-deoxytymidin hodc tymidin. Tuy nhién, s& hiéu rang thuét ngir
"ribonucleotit" hodc "nucleotit" hodc "deoxyribonucleotit” cling ¢ thé chi nucleotit cai
bién, nhu dugc mo ta thém dudi ddy, hodc gbe thay thé dai dién. Chuyén gia trong linh vuc
biét rd ring guanin, xytosin, adenin, va uraxil ¢6 thé dugc thay thé bang cac gbc khac ma
hau nhu khong 1am thay déi dic tinh bat cip ciia bazo ctia oligonucleotit chira nucleotit ¢6
gbc thay thé nay. Vi du, khong lam giéi han sdng ché, nucleotit chira inosin lam bazo ctia nd
c6 thé bat cdp bazo véi nucleotit chira adenin, xytosin, hodc uraxil. Do do, nucleotit chira
uraxil, guanin, hodc adenin c6 thé dugc thay thé trong cac trinh ty nucleotit theo sdng ché
bang nucleotit chira, vi du, inosin. Céc trinh tu chira cac gbc thay thé nay la cic phuwong an

cta sang ché.

Céc thuat ngit "iARN", "tac nhan ARN1," "tdc nhan iARN,", "tdc nhan can tr¢ ARN"
nhu duge dung thay thé 13n nhau trong ban md ta ndy, dung dé chi tac nhan ma c6 chira
ARN nhu khi thuét ngt d6 duge xac dinh trong ban md ta nay, va ma lam trung gian cho sy
phén cat dugc hudng dich ctia ban phién ma ARN thdng qua con dudng phirc hop lam cam
cam tng ARN (RISC). iARN dinh huéng su thodi héa ddc higu trinh tu cia mARN thong
qua quy trinh du6i dang su can trd ARN (ARNi). IARN diéu bién, vi dy, (ic ché, sy bicu
hién cta HAOI trong té bao, vi du, té bao & dbi tugng, ching han nhu ddi trong dong vat co
V.

Theo mét phuong an, tdc nhan ARNi theo sang ché bao gdm ARN soi don ma twong
tac voi trinh ty ARN dich, vi du, trinh tu mARN dich HAOI, dé dinh huéng su phan cit cua
ARN dich. Khong mudn bi rang budc béi ly thuyét, tin rang ARN soi kép dai dugc dua vao
t& bao bi pha v& thanh siARN bang endonucleaza Typ III con goi 1 Dicer (Sharp va cdng
su. (2001) Genes Dev. 15:485). Dicer, enzym gidng ribonucleaza-III, xt Iy dsARN thanh

ARN can trd ngin c¢6 19-23 cip bazo mang déc didm hai phan nhd 3' bazo (Bernstein, va
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cong sir., (2001) Nature 409:363). Sau d6 siARN duge két hop vao phirc hop 1am cdm cam
ing ARN (RISC) trong d6 mét hodc nhiéu helicaza thao xoén cip ddi siARN, 1am cho soi
d6i nghia bd sung c6 thé hudng dan sy nhéan dién dich (Nykanen, va cong su., (2001) Cell
107:309). Khi lién két voi mARN dich thich hop, mdt hodc nhidu endonucleaza trong RISC
phén cit dich dé gdy ra viéc 1am cam (Elbashir, vd cdng sir., (2001) Genes Dev. 15:188). Do
d6, theo mot khia canh sang ché dé cap dén ARN sogi don (siARN) duoc tao ra trong té bao
va ma thic dy su tao thanh cta phirc hop RISC dé dem lai viéc 1am cam gen dich, nikc ia,
gen HAOL. Theo do, thuat nglt "siARN" cling dugc st dung & day dé chi ARNi nhu duoc
mo ta ¢ trén.

Theo phuong 4n khéc, tAc nhan ARNi c6 thé 1a SARNI soi don ma duge dua vao té
bao hodc co quan dé tc ché mARN dich. Tac nhan ARNi soi don lién két véi RISC
endonucleaza Argonaute 2, enzym nay sau d6 phan cit mARN dich. Cac SARNI s¢i don
thuong ¢ 15-30 nucleotit va duge cai bién hoa hoc. Thiét ké va thir nghiém cta siARN sgi
don duoc mo ta trong Sang ché My sb. 8,101,348 va trong Lima vé cdng su., (2012) Cell
150: 883-894, toan bd ndi dung cua mdi tai lidu nay duoc két hop ¢ day dé tham khao.
Trinh tw nucleotit d6i nghia bat ky trong s cac trinh tw nucleotit d6i nghia duoc md ta trong
ban md ta nay cd thé duoc st dung dudi dang siARN s¢i don nhu duge md ta trong ban mod
ta nay hodc dudi dang duge cai bién hoa hoc bang phuong phap duge mo ta trong tai lidu

Lima va cong su., (2012) Cell 150;:883-894.

Theo phwong 4n khéc nita, sang ché dé xuét phan tir oligonucleotit d6i nghia sgi don
huéng dich HAO1. "Phén tir oligonucleotit dbi nghia sgi don" bd sung vd&i trinh tu trong
mARN dich (#ie la, HAO1). Phén tir oligonucleotit déi nghia soi don c6 thé e ché su dich
ma theo phuong thtrc ty lwong bang cach bt cip bazo véi mARN va lam tdc nghén theo
cach vat Iy bd may dich ma, xem Dias, N. va cdng su., (2002) Mol Cancer Ther 1:347-355.
Theo cach khac, phéan tir oligonucleotit ddi nghia soi don tre ché mARN dich bang cach lai
v6i dich nay va phan cét dich nay thong qua sy phan cit nho ARNazaH. Phan tur
oligonucleotit d6i nghia sgi don c6 thé ¢6 chidu dai tir 10 dén 30 nucleotit va c6 trinh ty bd
sung vai trinh ty dich. Vi du, phan tir oligonucleotit d6i nghia soi don ¢6 thé c6 chtra trinh
fu ma c6 it nhét 1a khoang 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, hodc nhiéu nucleotit lién

tiép tir trinh tu nucleotit d6i nghia bét ky trong s6 céc trinh tu nucleotit dbi nghia dugc mb ta
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trong ban mo ta nay, vi dy, cac trinh ty duge néu trong bang bat ky trong sb cac Bang 1
hodc 2, hodc lién két vi tri dich bét ky trong sb céc vi tri dich duge mo ta trong ban mo ta
nady. Phén tir oligonucleotit ddi nghia soi don ¢6 thé gdm ARN, ADN duoc cai bién, hoic

hdn hop ctia ching.

Theo phuong 4n khac, "ARNi" dé dung trong ché pham, viéc str dung, va phuong
phap theo sang ché 1a ARN soi kép va duge dé cap ¢ day 14 "tic nhan ARNi soi kép," "phén
t& ARN so0i kép (dsARN)," "tac nhan dsARN," hodc "dsARN". Thuat ngt "dsARN", dung
dé chi phirc hop ctia phén tir axit ribonucleic, ¢6 cu triic ddi chia hai cac soi axit nucleic
d6i song song va vé co ban bd sung, dugc dé cap dén dudi dang c6 hudng "c6 nghia” va
"d6i nghia" dbi voi ARN dich, st 1o, gen HAO1. Theo mét sd phuong 4n clia sang ché,
ARN s0i kép (dsARN) géy ra su thodi bién ctia ARN dich, vi dy, mARN, thong qua co ché

1am cAm gen sau phién ma duoc dé cap dén & day 1a ARN twong hd hoic ARNi.

Noéi chung, phén 16n nucleotit ciia mdi soi cta phan tir dsARN 1a ribonucleotit,
nhung nhu dugc md ta chi tiét & day, mdi hodc ca hai s¢i con ¢ thé bao gém mot hoac
nhiéu soi khong phai ribonucleotit, vi du, deoxyribonucleotit va/hogc nucleotit cai bién.
Ngoai ra, nhu dugc st dung trong ban md ta nady, "tdc nhan ARNi" ¢6 thé bao gdm
ribonucleotit v6i cac cai bién héa hoc; tac nhan ARNI c6 thé bao gdm cac cai bién co ban &
nhiéu nucleotit. Cac cai bién nay c6 thé bao gdm tit ca cac loai cai bién duge boc 16 & day
hodc dugc biét dén trong linh vue. Bt ky trong 36 cac cai bién nay, nhu duoc sir dung trong
phan tr loai siARN, dugc bao gbm trong "tac nhan ARNi" dung cho phan mé ta va yéu cau

bao ho.

Hai soi tao thanh c4u tric kép c6 thé 1a cac phan khic nhau ciia mot phan tr ARN
16n hon, hodc ching c6 thé 1a cac phéan tir ARN riéng biét. Khi hai s¢1 1a mot phén cia mot
phan tit 16n hon, va do d6 duge két ndi béi mot chudi nucleotit khong dit quang gitra dau 3’
clia mot soi va ddu 5’ ctia soi con lai twrong Gmg tao thanh cAu tric kép, soi ARN két ndi
duoc goi 1a "vong inh kep toéc." Khi hai soi dugc lién két cong hoa tri bang phuong phéap
khac vé6i chudi nucleotit khong dit quing giita dau 3’ ctia mot s¢i va dau 5° cua soi twong
ung kia tao thanh cAu tric kép, cAu trac lién két duoc goi la "lién két." Cac soi ARN c6 thé

¢6 sb nucleotit gibng hodc khic nhau. SO lugng t6i da cla cip bazo 14 s6 nucleotit trong s¢i
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ngin nhat cia dsARN trir di bit ky phin nhd nao c¢6 mit trong céu trac kép. Ngoai cdu truc

kép, tdc nhan ARNIi ¢6 thé ¢c6 mot hodc nhiéu dau nucleotit nho ra.

Theo mot phuong 4n, tac nhdn ARNI theo sang ché 14 dsARN c¢6 24-30 nucleotit ma
trong tac véi trinh tw ARN dich, vi du, trinh tt mARN dich HAO1, dé dinh hudng sy phan
cit cia ARN dich. Khong mudn bi rang budc béi ly thuyét, ARN soi kép dai duge dua vao
té bao bi pha v& thanh siARN bang endonucleaza Typ III con goi 12 Dicer (Sharp va cong
su. (2001) Genes Dev. 15:485). Dicer, enzym giéng ribonucleaza-III, xir Iy dSARN thanh
ARN can trd ngan ¢ 19-23 cap bazo mang dic diém hai phan nho 3' bazo (Bernstein, va
cong su., (2001) Nature 409:363). Sau d6 siARN duoc két hop vao phirc hop lam cAm cam
ung ARN (RISC) trong d6 mdt hodc nhiéu helicaza th4o xofn cap doi siARN, lam cho sg¢i
d6i nghia bd sung c6 thé hudng din sw nhan dién dich (Nykanen, va cong su., (2001) Cell
107:309). Khi lién két véi mARN dich thich hgp, mot hodic nhiéu endonucleaza trong RISC
phan cat dich dé gay ra viéc lam cam (Elbashir, va cng su., (2001) Genes Dev. 15:188).

Nhu dugce st dung ¢ day, "doan nucleotit nhd" chi nucleotit hodc cac nucleotit khong
bat cdp ma nho ra tu cAu trac s¢i kép cua tdc nhan ARNi khi dau 3' ciia mot soi tac nhan
ARNi kéo dai ra xa khoi dau 5' clia soi con lai, hodc nguoc lai. "Cut" hodc "dau cut" nghia
1a khong c6 nucleotit khong duge bét cap & dau d6 ctia tac nhan ARNi sgi kép, tire 13, khong
¢6 doan nucleotit nho. Tac nhan ARNi "co dau cut" 1a dSARN ma 1a soi kép trén toan bd
chiéu dai cua no, tic 13, khong cé doan nucleotit nhd & c hai dau cta phén tir nay. T4c nhan
ARNi theo séng ché bao gdm tac nhan ARNi c¢6 phdn nhd nucleotit & mot dau (cu thé la,
céac tdc nhan co phén nhd & mot dau va mot dau cut) hodc co phén nhd nucleotit ¢ ca hai

dau.

Thuét ngit "soi dbi nghia" diing dé chi s¢i clia tdc nhan ARNi s¢i kép ma bao gbm
viing ma vé co ban bd sung véi trinh tu dich (vi du, mARN HAO1 & ngudi). Nhu duge ding
trong ban mo ta nay, thut ng "viing bo sung véi mot phéan cia mARN ma héa cho HAO1"
ding dé chi ving trén soi d6i nghia ma vé co ban bd sung véi mot phin cta trinh ty mARN
HAO1. Trong d6 ving b tro nay khong bd sung hoan toan véi trinh ty dich, cac vi tri
khong bit cap chi yéu 1a nim & cdc viing tan cling va, néu co, thuong & viing hodc cac ving

tan cung, v/ du, trong 6, 5, 4, 3, hodc 2 nucleotit cta cac dau tan cing 5' va/hoidc 3.
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Thut ngit "s¢i ¢6 nghia," nhu duoc sir dung & déy, chi soi dSARN ma bao gém ving

ma gan nhu bd sung véi vung s¢i doi nghia.

Nhu dugce st dung & day, thuat ngit "ving phéan cét" dé cap dén ving ma nim ngay
canh vi tri phan cat. Vi tri phan cit 13 vi trf trén dich ma & d6 xay ra sw phan cit. Theo mot
s6 phuong 4n, ving phéan cét bao gdm ba bazo trén mot ddu, va ngay canh, vi tri phan cét.
Theo mét s6 phuong an, viing phén cét bao gdm hai bazo trén mot dau, va ngay canh, vi tri
phan cit. Theo mot sé phuong 4n, vi tri phan cét thuong xay ra & vi tri lién két boi céac

nucleotit 10 va 11 cta sgi dbi nghia, va ving phan cit bao gdm cac nucleotit 11, 12 va 13.

Nhu duge st dung ¢ day, va trir khi dugc dinh nghia khac di, thuat ngl "bd sung,"
khi duge st dung dé ma ta trinh ty nucleotit thir nht lién quan dén trinh tu nucleotit thir hai,
d& cap dén kha nang cia oligonucleotit hodc polynucleotit chira trinh tu nucleotit thtr nhat
dé lai va tao ra cdu truc kép dudi cac diéu kién nhét dinh vdi oligonucleotit hodc
polynucleotit chira trinh ty nucleotit thir hai, s& dugc hiéu boi chuyén gia trong linh vuec.
Céac diéu kién nay co thé, vi du, 1a cac diéu kién nghiém ngit, trong do cac diéu kién nghiém
ngat co thé bao gém: 400 mM NacCl, 40 mM PIPES d6 pH 6,4, 1 mM EDTA, 50°C hoéc
70°C trong 12-16 gidr tiép theo 1a rira. Cac diéu kién khac, nhu cac diéu kién sinh ly phu hop
nhu ¢6 thé thiy bén trong co thé, c6 thé ap dung. Vi dy, trinh tu bd sung du dé cho phép
chue nang ph hop cua axit nucleic dé thuc hién, vi dy, ARNi. Chuyén gia trong linh vuc c6
thé x4c dinh tap hop cac didu kién thich hop nhit dé thir nghiém tinh b6 sung ctia hai trinh

tu trong ung vai ap dung co sé cua nucleotit dugce lai.

Céc trinh tu c6 thé 14 "bd sung hoan toan" véi nhau khi c6 viée bét cidp bazo cia cic
nucleotit cta trinh ty nucleotit thr nhat véi cac nucleotit cia trinh tu nucleotit thtt hai trén
toan bo chiéu dai cua céc trinh ty nucleotit thi nhét va tht hai nay. Tuy nhién, néu trinh tu
tht nhét duoc noi dén 1a "gan nhu bo sung" véi trinh tu thit hai trong ban mo6 ta nay, cac
trinh tu th(r hai nay co thé 14 bd sung hoan toan, hoac chung cé thé tao ra méot hodc nhiéu,
nhung khéng qué 4, 3 hodc 2 cédp bazo khong bét cap khi lai, trong khi duy tri kha ning lai
trong cac diéu kién phu hop nhat cho tng dung cudi cung cia ching. Tuy nhién, khi hai
oligonucleotit dugc thiét ké dé tao thanh, nhd qua trinh lai, mt hodc nhiéu phén nho soi
don, phan nho nay s& khong bi coi 1a khong hép khi xac dinh tinh bd sung. Vi du, dsSARN

chtra mot oligonucleotit dai 21 nucleotit va mot oligonucleotit khéc dai 23 nucleotit, trong
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d6 oligonucleotit dai hon nay bao gm trinh tu ¢6 21 nucleotit ma bd sung hoan toan véi
oligonucleotit ngin hon nay, ¢6 thé con dwoc goi 14 "bd sung hoan toan" cho cac muc dich

dugc mo ta ¢ day.

Céc trinh ty "b6 sung", nhur duge str dung & ddy, c6 thé con bao gdm, hodc hoan toan
duogc tao ra tir, cac cdp bazo khong phai Watson-Crick va/hodc céac cdp bazo tao ra tir cac
nucleotit khong tu nhién va cai bién, mién 13 théa man céc yéu cAu néu trén ddi vai kha
nang lai cta ching. Cac cap bazo khong-Watson-Crick nay bao gdm, nhung khong chi gidi

han &, cap bazo G:U Wobble hodc Hoogstein.

Céc thuat ngit "bd sung,” "bd sung hoan toan" va "gin nhu bd sung" & day c6 thé

0
n dén viéc khép bazo gifta soi c6 nghia va soi dbi nghia dsARN, hodc

I

,
fhvnr‘
auoc su

Cl.

'/\
ung lién

»13

gifta soi ddi nghia dsARN va trinh ty dich, nhu s& dugc hiéu tir ngfr canh sir dung ching.

Nhu dugce dung trong ban mé ta nay, polynucleotit ma "vé co ban bd sung v6i it nhét
mot phén ctia" ARN théng tin (mARN) ding dé chi polynucleotit ma vé co ban bd sung véi
phén lién tuc ctia mARN quan tdm (vi du, mARN ma hoa cho HAOT) bao gém 5'UTR,
khung doc m& (ORF), hodc 3' UTR. Vi dy, polynucleotit bd sung v6i it nhat mot phan cia
mARN HAO1 néu trinh tu nay vé& co ban bd sung véi phan khong bi ngit quang cia mARN
ma hoa cho HAOL1.

Thuét ngit "tc ché," nhu dugce st dung & ddy, dugc st dung luan phién véi "lam
gidm," "lam cam," "diéu hoa giam," "kim ham" va c4c thuat ngt twong tu, va bao gdm mirc
trc ché bat ky.

Cum tu "trc ché sy biéu hién cia HAO1," nhu duoc dung trong ban md ta nay, bao
gdm su trc ché cua sy biéu hién cua gen HAO1 bat ky (chang han nhu, vi du, gen HAO1 &
chuot, gen HAO1 & chudt nhét, gen HAOT1 ¢ khi, hodc gen HAO1 & nguoi) cling nhu la céac
bién thé, (vi du, céac bién thé co trong tu nhién), hodc cac thé dot bién cta gen HAOL. Do
d6, gen HAO1 ¢6 thé 1a gen HAO! kiéu dai, gen HAO1 ddt bién, hogc gen HAO1 chuyén
gen trong truong hop té bao, nhom té bao, hodc sinh vt duoc thao tac di truyén.

" ché su biéu hién ctia gen HAO1" bao gém muc do bét ky cta su trc ché clia gen
HAOL1, vi du, it nhét su triét tiéu mot phan cta sy biéu hién cta gen HAO1, chiang han nhu

su trc ché bing it nhét 1a khoang 5%, it nhAt 1a khoang 10%, it nhit 1a khoang 15%, it nhét
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1a khoang 20%, it nhét 1 khoang 25%, it nhét 1a khoang 30%, it nhit 1a khoang 35%,it nhat
1a khoang 40%, it nhit 14 khoang 45%, it nhét 12 khoang 50%, it nhit 1a khoang 55%, it nhét
1a khoang 60%, it nhét 12 khoang 65%, it nhit 14 khoang 70%, it nhét 1a khoang 75%, it nhét
1a khoang 80%, it nhét 12 khoang 85%, it nhit 14 khoang 90%, it nhat 1a khoang 91%, it nhét
1a khoang 92%, it nhét 1a khoang 93%, it nhét 1a khoang 94%. it nhét 13 khoang 95%, it nhit
1a khoang 96%, it nhét 12 khoang 97%, it nhat 1a khoang 98%, hoic it nhét 1a khoang 99%.

Sy biéu hién ctia gen HAO1 ¢6 thé dugc danh gia dua trén ham luong cia bién s6 bat
ky c6 lién quan téi su biéu hién gen HAOI, vi du, ham lugng mARN HAOT1 hodc ham
luong protein HAOI, trong, vi du, mo6 va/hodc ham lugng oxalat trong nugc tiéu. Su e ché
c6 thé duoc danh gia bang su giam & mirc tuyét ddi hodc tuong ddi cia mot hodc nhiéu
trong sb cac bién dbi nay so voi mirc dbi chimg. Mure ddi chimg co thé 12 loai mirc d6i
chimg bt ky duoc sir dung trong linh vuc ndy, vi dy, dudng co sé trude khi ding liéu, hozc
muc duoc xéac dinh tir d6i tuong, té bao hodc mau tuong ty khong dugce xur ly hodc dugce xu
Iy bang ddi chimg (nhw, vf du, dbi ching chi 1a dung dich dém hozc dbi chiing 1a tac nhan
khong hoat tinh).

Cum tir "cho té bao tiép xac vdi tac nhan ARNI sg¢i kép," nhu dugce st dung & day,
bao gdm viéce cho té bao tiép xtc bang phuong tién c6 thé c6 bat ky. Cho té bao tiép xuc véi
tac nhan ARNI sgi kép bao gdm cho té bao tiép xtic in vitro v6i tac nhan ARNi hodc cho té
bao tiép xuc in vivo voi tac nhan ARNI. Viéc tiép xtc ¢6 thé duge thuce hién truc tiép hodc
gian tiép. Do do, vi du, tac nhan ARNi c6 thé dwge cho tiép xic vat ly véi té bao boi cd
nhan thuc hién phuong phap nay, hodc ngoai ra, tac nhan ARNi ¢6 thé dugc dat vao mot

tinh hudng ma s& cho phép hoac gay ra diéu do deé sau do tiep xuc véi té bao.

Viéc cho té bao tiép xtc in vitro co thé duoc thuc hién, vi du, bang cach té bao véi
tac nhan ARNi. Cho té bao tiép XUc in vivo ¢6 thé duge thuc hién, vi du, béng cach tiém tac
nhan ARNi vao trong hodc gin md trong dé chira té bao, hodc tiém tdc nhan ARNi vao ving
khac, dong méau hodc khoang khong dudi da, sao cho tac nhan nay sau do s€ t6i mo trong do
chtra t& bao can duoc cho tiép xuc. Vi duy, tic nhan ARNi co thé chtra va/hodc duge ndi voi
phéi tir, vi du, phdi tr GalNAc3, ma huéng tac nhan ARNi dén vi tri mong muodn, vi dy,

gan. T6 hop ciia cac phuong phap tiép xtc in vitro va in vivo cling c6 thé thyuc hién. Lién
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quan dén cac phuong phép theo sang ché, té bao ciing ¢6 thé duge cho tiép xuc in vitro véi

tdc nhan ARNi va sau d6 duoc cdy ghép vao dbi tuong.

Nhu duge str dung & day, "ddi tugng" bao gdm nguoi hodc dong vat khong phai
ngudi, t6t hon 1a dong vat c6 xwong sdng, va tdt hon nita 1a dong vat c6 vi. Déi tuong c6
thé bao gdm sinh vat chuyén gen. Tt nhit 13, dbi twong 13 ngudi, ching han nhu ngudi méc
hodc c6 kha nang phét trién rdi loan c6 két hop v6i HAOL.

"Bénh nhan" hodc "dbi tuong," nhu dugce st dung ¢ day, dugce hiéu bao gém ca
ngudi va dong vat khong phai nguoi, tot hon 13 dong vat c6 vi, vi dy, ngudi hodce khi. Tt
nhét, d6i tuong hodc bénh nhan 1a nguoi.

an .
ta nay, duge dy din

(@)

"Roi loan ¢6 két hop voi HAO1", nhu dugce dung trong ban m
la bao gom roi loan bat ky ma ¢6 thé dugce diéu tri hodc duoc ngan ngura, hodc cdc triéu
chitng ma c6 thé dugc 1am nhe bdt, bang cach e ché su biéu hién cia HAO1. Céc vi du bao

gbém nhung khéng giéi han & Ching ting oxalat niéu Nguyén phat 1 (PHI).

"Lugng hitu hiéu dé diéu tri," nhu duge ding trong ban mo ta nay, dugc du dinh 1a
bao gém lugng ctia tac nhan ARNi ma, khi dugc dung cho bénh nhén dé diéu tri bénh két
hop HAO1, du dé dem lai sy diéu tri cho bénh (vi du, béng cach lam gidm bét, lam cai thién
hodc duy tri bénh hién tai hodc mot hodc nhiéu triéu chimg cta bénh). "Luong hitu hiéu dé
diéu tri" ¢6 thé thay ddi thy thudc vao tac nhan ARNI, tdc nhan nay duoc dung nhu thé nao,
bénh va d6 nghiém trong ctia n6 va tién st tudi, khdi luong, tién st gia dinh, c4u trac di
truyén, giai doan cua quy trinh bénh ly qua trung gian su biéu hién HAO1, cac loai diéu tri

tlr trude hodc dong thoi, néu ¢o, va cac dic di€ém ca thé khac cua bénh nhén can diéu tri.

"Luogng hitu hi¢u dé phong bénh," nhu dugc dung trong ban md ta nay, dugc du dinh
1a bao gdm lugng ctia tac nhan ARNi ma, khi dugc dung cho déi tugng chua trai qua hodc
biéu hién tridu chimg ctia bénh két hop HAO1, nhung 14 ngudi ¢6 thé kha nang méc bénh,
du dé ngan ngira hodc cai thién bénh hodc mot hodc nhiéu triéu ching cta bénh. Cai thién
bénh bao gdm lam cham qua trinh phat trién bénh hodc lam gidm muc nghiém trong cla giai
doan hau phét trién bénh. "Luong c6 hiéu qua phong bénh" ¢6 thé thay ddi tiy thude vao tac
nhan ARNi, céch st dung tdc nhan nay, mac do nguy hiém ctia bénh, va tién sir, do tudi, can
ning va tién sir gia dinh, cdu tric gen, céc kiéu didu tri truéc hodc ddng thoi, néu c6, va céc

dic tinh ¢4 nhan khac ctia bénh nhén can diéu tri.
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"Luong c6 hiéu qua chita bénh" hoic "lugng c6 hiéu qua phong bénh " con bao gdm
lugng tdc nhan ARNi ma tao ra mdt sb hiéu quéa cuc bd hoac toan than mong mubn & ti 1é
loi ich/nguy co hop 1y 4p dung duoc cho phép diéu tri bat ky. Cac tic nhan ARNi duoc sir
dung trong phuong phép theo sang ché ¢ thé c6 thé duoc dung véi luong du dé tao ra ty 18

loi ich/rtii ro chép nhan duge c6 thé 4p dung cho phép didu tri nay.

Thuét ngit "mau," nhu dugc sir dung ¢ day, bao gém tap hop dich, té bao hodc md
tuong tu phan lap tu dbi tuong, cling nhu dich, té bao hodc md cb trong dbi tuong. Vi du vé
céc dich sinh hoc bao gdm mau, huyét thanh va dich mang 6i, huyét twong, dich néo tuy,
dich mét, bach huyét, nuée tiéu, nude bot, va céc loai tuong tu. Mau md c¢6 thé bao gém
mau tr cac mau mo, bd phén hodc cac vung dugc chon. Vi du, cac mau thir ¢6 thé duge léy
tu cac b phan dic biét, mot phﬁn cua cac bg phéan doé, hodc chét long hodc cac té bao cua
cac bo phan d6. Theo mot sb phuong an, mau c6 thé dugc léy tr gan (vi du, toan bd gan
hodc mot ) phén ctia gan hodc mot sb loai té bao trong gan, nhu, v du, té bao gan). Theo
mdt s6 phuong an, "mau c6 ngudn gbc tir d6i twong" ding dé chi mau hodc huyét tuong
duogc rut ra tir dbi tuong. Theo cac phuong 4n khéc, "mau c6 ngudn gbe tir dbi twong” chi

md gan (hodc cic thanh phan phu ctia né) ¢b ngudn gbc tir dbi twong.
II.  Téc nhan iARN dsARN theo sang ché

Duoc md ta trong ban mo ta nay 1a tdc nhan ARNi mach kép ma ¢ ché sy biéu hién
cua gen HAOL trong té bao, chéng han nhu té bao & dbi tuong, vi du, dong vat ¢o v, chéng
han nhu ngudi mic réi loan ¢6 két hop véi HAOI, va viée st dung tic nhdn ARNi mach

kép nay.

Theo d6, sang ché dé xuat tdc nhAn ARNi mach kép c6 céc cai bien hoa hoc ¢6 kha

ning (rc che sy biéu hién ctia gen dich (#zc la, gen HAOL) in vivo.

Nhu dugc mo ta chi tiét hon dudi day, theo cac khia canh nhét dinh theo sang ché, vé
co ban tht ca cac nucleotit ciia iIARN theo sang ché dugc cai bién. Theo cac phuwong 4n khéc
theo sang ché, tit ca cac nucleotit cia ARNi theo sang ché duoc cai bién. Cac ARNi theo
sang ché trong d6 "gan nhu tAt ca cac nucleotit dugc cai bién" 16n hon nhung khong cai bién
hoan toan va c6 thé bao gém khong nhiéu hon 5, 4, 3, 2, hoic 1 nucleotit khong dugc cai

bién.
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Téc nhan ARNi bao gdm soi c6 nghia va sogi dbi nghia. Mdi soi clia tic nhan ARNi
c¢6 thé ¢6 chidu dai nim trong khoang 12-30 nucleotit. Vi du, mdi sgi ¢6 thé c6 chidu dai tir
14-30 nucleotit, 17-30 nucleotit, 19-30 nucleotit, 25-30 nucleotit, 27-30 nucleotit, 17-23
nucleotit, 17-21 nucleotit, 17-19 nucleotit, 19-25 nucleotit, 19-23 nucleotit, 19-21 nucleotit,
21-25 nucleotit, hodc 21-23 nucleotit.

M3i soi c6 thé c6 chibu dai 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26,
27,28, 29, hodc 30 nucleotit. Mbi soi cia tic nhan ARNi ¢6 thé co cung chiu dai hodc co

thé co chiéu dai khac nhau.

Soi c6 nghia va soi dbi nghia chu yéu tao thanh ARN soi kép ("dsARN"), con dugc
d& cap dén trong ban md ta nay 13 "tic nhan ARNL" Viing kép clia tic nhan ARNIi ¢6 thé co
chidu dai 12-30 cip nucleotit. Vi du, viing kép ¢6 thé c6 thé c6 chiéu dai nim trong khoang
14-30 cip nucleotit, chiéu dai ndm trong khoang 17-30 cip nucleotit, chiéu dai nim trong
khoang 27-30 cdp nucleotit, chiéu dai nam trong khoang 17-23 cip nucleotit, chiéu dai ndm
trong khoang 17-21 ¢ip nucleotit, chidu dai nim trong khoang 17-19 cip nucleotit, chiéu dai
ndm trong khoang 19-25 cip nucleotit, chiéu dai nam trong khoang 19-23 cip nucleotit,
chidu dai nim trong khoang 19-21 cap nucleotit, chiéu dai nam trong khoang 21-25 cip
nucleotit, hodc chiéu dai nim trong khoang 21-23 cip nucleotit. Trong vi du khéc, ving cip
d6i ¢6 chidu dai duoc chon tir 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, va 27 cip

nucleotit.

Theo mot phuong an, tac nhan ARNi ¢6 thé chira mét hoac nhiéu vung nhd va/hodc
nhém mii & ddu 3°, dau 5°, hodc ca hai dau ctia mot hodc ca hai soi. Phan nhd c6 thé co
chiéu dai 1-6 nucleotit, vi du ¢6 chiéu dai 2-6 nucleotit, c6 chidu dai 1-5 nucleotit, c6 chiéu
dai 2-5 nucleotit, c6 chidu dai 1-4 nucleotit, ¢6 chidu dai 2-4 nucleotit, ¢6 chiéu dai 1-3
nucleotit, ¢6 chidu dai 2-3 nucleotit, hodc c¢é chidu dai 1-2 nucleotit. Phén nho c6 thé 1a do
mot soi dai hon s¢i kia, hodc do hai s¢i dai nhu nhau bi chéo nhau. Phan nhd c6 thé tao ra
su khong can xting véi mARN dich hoac co thé bd sung cho cac trinh tu gen duoc nhim
dén hogc c6 thé 1a céc trinh tu khac. Céc soi thit nhét va th hai con ¢6 thé dugc noi, vi dy,

boi bazo bd sung dé tao cAu truc kep toc, hodc bdi lién két khong bazo khéc.

Theo mot phuong 4n, mdi nucleotit trong ving nho ctia tic nhan ARNi ¢6 thé doc lap

14 nucleotit duoc cai bién hodc khong duoc cai bién bao gom, nhung khong gidi han & 2'-
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duong dugce cai bién, chéng han nhu, 2-F, 2'-O-metyl, tymidin (T), 2'-O-metoxyetyl-5-
metyluridin (Teo), 2°-O-metoxyetyladenosin (Aeo), 2'-O-metoxyetyl-5-metylxytidin
(m5Ceo), va dang két hop bat ky ctia chung. Vi dy, TT c6 thé 13 trinh tu nhd cho mdt trong
cac dau trén mot trong céc soi. Phin nhé c6 thé tao ra sy khong can xtng voi mARN dich

hodc c6 thé bd sung cho céc trinh ty gen dugc nhidm dén hodc c6 thé 1a cac trinh tu khéc.

Phan nhd 5' hodc 3' & soi ¢6 nghia, sgi dbi nghia hodc ca hai s¢i ctia tic nhan ARNi
¢6 thé duge phosphoryl héa. Theo mét sé phuong an, (cac) ving nhd chira nucleotit ¢6
phosphorothioat gitta hai nucleotit, khi hai nucleotit ¢6 thé giéng hodc khac nhau. Theo mot
phuong an, phan nhé c¢6 mat & dau 3° ctia soi ¢6 nghia, soi ddi nghia, hodc ca hai soi. Theo
mot phuong an, d4u nhd 3’ c6 mit & soi dbi nghia. Theo mdt phuong é4n, dau nhé 3’ c6 mit
& soi c6 nghia.

Téc nhan ARNi ¢6 thé chira chi mot ddu nho, ma c6 thé 1am ting hoat tinh twong hd
cia ARNi, ma khong dnh hudng dén su 6n dinh toan bo. Vi du, phan nhd sgi don c6 thé c6
thé ndm & ddu 3’ cua soi c6 nghia hodc, tiy ¥, & diu 3’ ciia soi ddi nghia. ARNi ¢6 thé con
6 ddu cut, ndm & ddu 5° cua soi dbi nghia (hodc dau 3° cua soi c6 nghia) hodc nguoc lai.
Thong thuong, soi dbi nghia ciia ARNi c6 nucleotit nhd & dau 3°, va dau 5’ 1a cut. Ngoai
pham vi 1y thuyét, dau cut khéng ddi xing & dhu 5° cua soi dbi nghia va phan nho & dau 3°
clia soi d6i nghia gitp soi dan hudng nap vao trong qua trinh RISC.

Téng hop va cai bién

Axit nucleic bt ky trong sd cic axit nucleic, vi du, ARNi, dugc md ta trong séng ché
¢6 thé duge tdng hop va/hodc duge cai bién bang phuong phép da dugce thiét lap 16 trong
linh vuc, ching han nhu cic phuong phép dugc mé ta trong tai liéu "Current protocols in
nucleic acid chemistry," Beaucage, S.L. va cgng su. (Edrs.), John Wiley & Sons, Inc., New
York, NY, USA, ma duoc két hop & ddy dé tham khao. Céc cai bién bao gdm, vi dy, céc cai
bién dAu, vf du, céc cai bién & ddu 5° (cdu ndi phosphoryl héa, lién hop, dao nguoc) hodc
cc cai bién & dau 3' (cAu néi lién hop, nucleotit ADN, dao ngugc, v.v.); cac cai bién bazo,
vi du, thay thé bang céc bazo lam 6n dinh, bazo gay b4t 8n dinh, hodc bazo ma bét cip bazo
vGi muc mo rong cua déi tac, loai bo bazo (nucleotit mét di), hodc bazo lién hop; céac cai
bién dudng (vi du, ¢ vi tri 2° hodc 4') hodc thay thé duong; va/hodc céc cai bién mach chinh,

bao gdm cai bién hodc thay thé ctia ciu ndi phosphodieste. Cac vi du cu thé clia cac hop
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chit ARNI hitu dung theo céc phwong 4n duoc mé ta & diy bao gdm, nhung khong gi6i han
& cac ARN chtra mach chinh dugc cai bién hodc ciu ndi lién nucleosit khong tu nhién. Céc
ARN c¢6 mach chinh duoc cai bién bao gdm, trong sb cac cai khac, ma khong c6 nguyén tir
phospho trong mach chinh. Cho muc dich cta sang ché nay, va doi khi dugc dé cap trong
linh vuc k¥ thuét, cic ARN duoc cai bién ma khong c6 nguyén tir phospho trong mach
chinh lién nucleosit ctia chiing con ¢ thé duge coi 1a oligonucleosit. Theo mot sé phuong

an, ARNi dugc cai bién s€ c6 nguyén tir phospho trong mach chinh lién nucleosit ctia né.

Mach chinh ARN dugc cai bién bao gdm, vi du, phosphorothioat, phosphorothioat
khong dbi ximg, phosphorodithioat, phosphotrieste, aminoalkylphosphotrieste, metyl va
alkyl phosphonat khac bao gdm 3'-alkylen phosphonat va phosphonat khong d6i xtng,
phosphinat, phosphoramidat bao gdm 3'-amino phosphoramidat va
aminoalkylphosphoramidat, thionophosphoramidat, thionoalkylphosphonat,
thionoalkylphosphotrieste, va boranophosphat c¢6 cau ndi thuong & dau 3'-5', chét twong tu
duoc lién két & dau 2'-5' cla chung, va chung c6 cuc dao ngugce trong do6 cac cap don vi
nucleosit 1ién nhau duoc lién két 3'-5' v4i 5'-3' hodc 2'-5' véi 5'-2'. Nhiéu mudi, cac mubi

dugce tron va dang khong ¢ axit 1a cling dugc bao gom.

Céc bang sang ché My dai dién ma hudéng din viéc diéu ché cac ciu ndi chira
phospho néu trén bao gém, nhung khong gidi han ¢, Sang ché M¥ sb 3,687,808; 4,469,863
4,476,301; 5,023,243; 5,177,195; 5,188,897, 5,264,423, 5,276,019; 5,278,302; 5,286,717,
5,321,131; 5,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677; 5,476,925; 5,519,126,
5,536,821; 5,541,316; 5,550,111; 5,563,253, 5,571,799; 5,587,361, 5,625,050; 6,028,188;
6,124,445; 6,160,109; 6,169,170; 6,172,209; 6, 239,265; 6,277,603; 6,326,199; 6,346,614,
6,444,423; 6,531,590, 6,534,639; 6,608,035; 6,683,167, 6,858,715; 6,867,294, 6,878,805,
7,015,315; 7,041,816; 7,273,933; 7,321,029; va bing sang ché My RE39464, toan bd ndi

dung cta mdi tai liéu nay duge két hop & day dé tham khao.

Mach chinh ARN duge cai bién ma khong bao gdm nguyén tit phospho & day c6
mach chinh ma dugc tao ra bdi alkyl chudi ngén hodc cAu ndi lién nucleosit xycloalkyl, di
nguyén tu dugc tron va alkyl hodc cAu ndi lién nucleosit xycloalkyl, hodc mot hodc nhiéu
cAu ndi lién nucleosit di nguyén tir hodc di vong chudi ngén. Chung bao gdm céc chat c6

cau nbi morpholino (dugc tao mot phén tir phan dudng cla nucleosit); khung chinh siloxan;
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khung chinh sulfua, sulfoxit va sulfon; khung chinh formaxetyl va thioformaxetyl; khung
chinh metylen formaxetyl va thioformaxetyl; khung chinh ch(ra alken; chita khung chinh
sulfamat; khung chinh metylenimino va metylenhydrazino; khung chinh sulfonat va

sulfonamit; khung chinh amit; va cac khung chinh khéc ¢ céc thanh phan N, O, S va CHa.

Céc biang sang ché My dai dién ma hudng dan viée diéu ché cac oligonucleosit néu
trén bao gdbm, nhung khong gidi han ¢, Sang ché My s6 5,034,506; 5,166,315; 5,185,444;
5,214,134, 5,216,141; 5,235,033, 5,64,562; 5,264,564; 5,405,938; 5,434,257; 5,466,677,
5,470,967, 5,489,677, 5,541,307, 5,561,225; 5,596,086, 5,602,240, 5,608,046; 5,610,289;
5,618,704, 5,623,070; 5,663,312; 5,633,360; 5,677,437; va, 5,677,439, toan bd ndi dung cia

mdi tai lidu nay duoc két hop o day dé tham khao.

Theo céc phuong 4n khéc, dang bat chuée ARN thich hop dugce du tinh dé dung
trong cac ARNI, trong d6 ca cau nbi dudng va lién nucleosit, cu thé 1o, khung chinh, cia cic
don vi nucleotit duge thay thé bdi cac nhém méi. Cac don vi bazo duge gift dé lai vai hop
chét nhdm dén axit nucleic thich hop. Mot hop chét oligomeric ndy, dang bit chudc ARN
ma dugc thé hién dic tinh lai xudt séc, duoc dé cap dén 13 axit nucleic peptit (PNA). Trong
hop chit PNA, mach chinh duong ctia ARN duge thay thé bai mach chinh chta amit, cu thé
1a mach chinh aminoetylglyxin. Nucleobazo dugc giit lai va lién két truc tiép hodc gian tiép
v6i nguyén t aza nito cta phan amit ctia mach chinh. Sang ché M¥ tiéu biéu boc 16 quy
trinh diéu ché hop chit PNA bao gdm, nhung khong gi¢i han &, Sang ché My s6 5,539,082;
5,714,331; v4 5,719,262, toan bd ndi dung cta mdi tai lidu nay dugc két hop & day dé tham
kh&o. Cac hop chit PNA khéc thich hop dé st dung trong cac iARN theo sédng ché duge mod
ta trong, vi du, trong Nielsen va cdng su., Science, 1991, 254, 1497-1500.

Mot sé phuong an dugc dic trung theo séng ché bao gébm cac ARN véi khung chinh
phosphorothioat va oligonucleosit v6i khung chinh di nguyén ti, va cu thé 14 --CH,--NH--
CHy-, --CHz--N(CH3)--0--CHa--[duoc biét dén 1a khung chinh metylen (metylimino) hoac
MMI], --CH;--O--N(CH3)--CHj--, --CH,--N(CH3)--N(CH3)--CHz-- va --N(CH3)--CHa--
CHa--[trong d6 khung chinh phosphodieste ty nhién dugc thé hién 1a --O--P--O--CH,--] ctia
bing sang ché My dugc dé cap & trén sb 5,489,677, va khung chinh amit cua bang sang ché
M§ 8 5,602,240 dwoc dé cip & trén. Theo mot s6 phuong an, cac ARN duge md ta & day

6 céac ciu tric mach chinh morpholino theo Séng ché My s6 5,034,506 dugc dé cap o trén.
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Cac ARN duogc cai bién con c¢6 thé chira mot hodc nhidu gbc duong duoc thé. Cac
ARNI, vi du, cdc dsARN, dugec mo ta & day co thé bao gém mot trong sb cac hop chét sau
day ¢ vitri 2°: OH; F; O-, S-, hodc N-alkyl; O-, S-, hodc N-alkenyl; O-, S- hoac N-alkynyl;
hogc O-alkyl-O-alkyl, trong d6 alkyl, alkenyl va alkynyl c6 thé dugc thé hodc khong duoc
thé C1 dén Cio alkyl hodc C dén Ci alkenyl va alkynyl. Cac céi bién vi duy thich hop bao
gdém O[(CH2)s0] mCH3, O(CH,) 4OCH3, O(CHa)aNHz, O(CH,) nCHs, O(CH2):ONH,, va
O(CH2)nON[(CH2)sCH3)]a, trong do n va m 1a tir 1 dén 10. Theo cac phwong an khac, cac
dsARN bao gdm mdt trong sé cac hop chit sau day & vi tri 2°: Ci dén Cy alkyl dugc thé,
alkyl bac thap duoc thé, alkaryl, aralkyl, O-alkaryl hodc O-aralkyl, SH, SCH3, OCN, Cl, Br,
CN, CF3, OCF3, SOCH3, SO,CH3, ONO3, NO2, N3, NHa, heteroxycloalkyl,
heteroxycloalkaryl, aminoalkylamino, polyalkylamino, silyl duoc thé, nhém phan cit ARN,
nhom bao cdo, nhém chén, nhom lam ting dac tinh duge ddng hoc cia ARNi, hodc nhém
lam tdng déc tinh dugc lyc hoc cia ARNi, va nhém thé khéc c6 dic tinh twong tu. Theo mot
sb phuong 4n, su cai bién bao gém 2'-metoxyetoxy (2'-O--CHCH,OCH3, con duge goi la
2'-0-(2-metoxyetyl) hodc 2'-MOE) (Martin va cgng su., Helv. Chim. Acta, 1995, 78:486-
504) titc la, nhom alkoxy-alkoxy. Cai bién vi du khéc 1a 2'-dimetylaminooxyetoxy, cu thé
Ia, nhom O(CH2)2ON(CHas),, ¢on goi 1a 2'-DMAOE, nhu dugc md ta trong cac vi du dudi
day, va 2'-dimetylaminoetoxyetoxy (con dugc biét dén trong linh vuc 12 2'-O-

dimetylaminoetoxyetyl hoic 2'-DMAEOE), cu thé la, 2'-O--CHa--0--CH,--N(CHa ).

Céc cai bién khac bao gém 2'-metoxy (2'-OCHj3), 2'-aminopropoxy (2'-
OCH,CH,CH,NH,) va 2'-flo (2'-F). Céc cai bién twong tu con co thé duogc thuc hién & cac
vi trf khac trén ARN ctia ARNi, ddc biét 1a vi tri 3 ctia duong trén nucleotit dau 3’ hodc &
cdc dsARN lién két 2'-5' va vi tri 5° cua nucleotit dau 5°. Cac ARNi con ¢6 thé c6 nhom bét
chuge dudng nhu gde xyclobutyl & vi tri cia dudong pentofuranosyl. Cac bing sang ché My
dai dién ma hudng din viée didu ché cua cdu tric dudng duge cai bién nay bao gdm, nhung
khong gi6i han &, Sang ché My sb. 4,981,957; 5,118,800; 5,319,080; 5,359,044; 5,393,878;
5,446,137; 5,466,786; 5,514,785; 5,519,134, 5,567,811, 5,576,427, 5,591,722, 5,597,909,
5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; va 5,700,920, cac bang
sang ché nhat dinh trong s6 chung duoc s hitu chung véi don sang ché nay. Toan bd noi

dung cta mdi tai liéu néu trén duoc két hop & day dé tham khao.
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ARNi con ¢6 thé bao gdm cac cai bién hodc thay thé nucleobazo (thuong duge dé
cap dén trong linh vuc don gian 1 "bazo"). Nhu duoc sir dung & day, nucleobazo "khong
duoc cai bién" hodc "ty nhién" bao gdm bazo purin adenin (A) va guanin (G), va bazo
pyrimidin tymin (T), xytosin (C) va uraxil (U). Céc nucleobazo duoc cai bién bao gdm céc
nucleobazo ty nhién va téng hop khac nhu deoxy-tymin (dT), 5-metylxytosin (5-me-C), 5-
hydroxymetyl xytosin, xanthin, hypoxanthin, 2-aminoadenin, 6-metyl va cac dan xuét alkyl
khac cta adenin va guanin, 2-propyl va céc dan xudt alkyl khéc ctia adenin va guanin, 2-
thiouraxil, 2-thiotymin va 2-thioxytosin, S-halouraxil va xytosin, 5-propyny!l uraxil va
xytosin, 6-azo uraxil, xytosin va tymin, S-uraxil (pseudouraxil), 4-thiouraxil, 8-halo, 8-
amino, 8-thiol, 8-thioalkyl, 8-hydroxyl anal other §-dugc thé adenin va guanin, 5-halo, cu
thé 1a 5-bromo, 5-triflometyl va uraxil duoc thé & vi tri 5 khac va xytosin, 7-metyiguanin va
7-metyladenin, 8-azaguanin va 8-azaadenin, 7-deazaguanin va 7-daazaadenin va 3-
deazaguanin va 3-deazaadenin. Cc nucleobazo khac bao gém cac nucleobazo duogc boc 10
trong Sang ché My 6 3,687,808, cac hop chét duoc bdc 10 trong Modified Nucleosides in
Biochemistry, Biotechnology and Medicine, Herdewijn, P. ed. Wiley-VCH, 2008; cac hop
chét dugc boc 16 trong The Concise Encyclopedia Of Polymer Science And Engineering,
trang 858-859, Kroschwitz, J. L, ed. John Wiley & Sons, 1990, cac hop chit dugc boc 16 boi
Englisch va cdng su., Angewandte Chemie, Ban quéc té, 1991, 30, 613, va cac hop chét
duoc boc 10 boi Sanghvi, Y S., Chuong 15, dSRNA Research and Applications, trang 289-
302, Crooke, S. T. va Lebleu, B., Ed., CRC Press, 1993. Mot sb trong céc nucleobazo nay
dic biét 1a hitu dung dé 1am tang 4i luc lién két ctia cac hop chét oligome dugc dic trung
theo sang ché. Cac hop chét nay bao gbm 5-duogc thé pyrimidin, 6-azapyrimidin va N-2, N-6
va 0-6 duoc thé purin, bao gdm 2-aminopropyladenin, 5-propynyluraxil va 5-
propynylxytosin. Cac su thé 5-metylxytosin da dugc thé hién dé lam ting do 6n dinh cip
doi axit nucleic 1én 0,6-1,2°C (Sanghvi, Y. S., Crooke, S. T. va Lebleu, B., Eds., dSRNA
Research and Applications, CRC Press, Boca Raton, 1993, trang 276-278) va la cac su thé

bazo vi du, cu thé hon nira khi duoc két hop véi su cai bién duong 2'-O-metoxyetyl.

Céc bang sang ché My dai dién ma huéng dan viée diéu ché cta cac nucleobazo
duoc cai bién nhét dinh da néu & trén ciing nhu 1 cac nucleobazo dugc cai bién khéc bao
gdm, nhung khong gidi han &, Sang ché My sb. 3,687,808, 4,845,205; 5,130,30; 5,134,066;
5,175,273; 5,367,066; 5,432,272; 5,457,187, 5,459,255, 5,484,908; 5,502,177, 5,525,711,
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5,552,540, 5,587,469; 5,594,121, 5,596,091; 5,614,617; 5,681,941; 5,750,692; 6,015,886;
6,147,200; 6,166,197, 6,222,025; 6,235,887; 6,380,368; 6,528,640; 6,639,062; 6,617,438,
7,045,610, 7,427,672; va 7,495,088, da néu & trén toan bo ndi dung cua mdi tai liéu nay
dugc két hop ¢ ddy dé tham khéo.

ARN ctia ARNI con c¢6 thé duoc cai bién dé bao gém mot hodc nhiéu axit nucleic
khoa (LNA). Axit nucleic khoa 1a nucleotit ¢6 gbc riboza duogc cai bién trong d6 gbc riboza
bao gdm két ndi thém ndi cac cacbon 2' va 4'. Cu tric nay "khéa" mdt cach hidu qua riboza
trong thé cdu tao nodi cu tric 3°. Viée bd sung axit nucleic khéa vao siARN da dugc ching
t6 1a 1am ting d6 dn dinh siARN trong huyét thanh, va 1am giam hiéu qua l&ch dich (Elmen,
J.va cong su., (2005) Nucleic Acids Research 33(1):439-447; Mook, OR. va cong su.,
(2007) Mol Canc Ther 6(3):833-843; Grunweller, A. va c¢dng su., (2003) Nucleic Acids
Research 31(12):3185-3193).

Sang ché M¥ tidu biéu boc 16 quy trinh diéu ché axit nucleic khéa nucleotit bao gom,
nhung khong gidi han &, cac bing sang ché sau day: Sang ché M¥ sb. 6,268,490; 6,670,461;
6,794,499; 6,998,484; 7,053,207; 7,084,125; va 7,399,845, toan bd ndi dung ctia mdi tai lidu
nay dugc két hop ¢ ddy dé tham khao.

Céc cai bién 1am 6n dinh tiém ning cho cac dau ctia phan tir ARN ¢6 thé bao gébm N-
(axetylaminocaproyl)-4-hydroxyprolinol (Hyp-C6-NHAc), N-(caproyl-4-hydroxyprolinol
(Hyp-C6), N-(axetyl-4-hydroxyprolinol (Hyp-NHAc), tymidin-2'-0-deoxytymidin (ete), N-
(aminocaproyl)-4-hydroxyprolinol (Hyp-C6-amino), 2-docosanoyl-uridin-3"- phosphat, dT
bazo dao nguoc (idT) va cac hop chét khac. Boc 16 cua cai bién nay c6 thé tim thiy trong
Cong bd don PCT s WO 2011/005861.

Cac iARN duogec cai bién chira cic métip theo sing ché

Theo céc khia canh nhit dinh cta sang ché, tdc nhan ARNi mach kép theo sang ché
bao gdm cac tac nhan c6 céc cai bién hoa hoc nhu dugc boc 1, vi du, trong Pon tam thoi
My s6 61/561,710, ndp ngay 18 thang 11 ndm 2011, hodc trong PCT/US2012/065691, ndp
ngay 16 thang 11 ndam 2012, va dugc cong bd duéi dang WO2013075035 A1, toan bd noi

dung ctia mdi tai liéu nay duoc két hop & day dé tham khéo.
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Nhu duoc thé hién & day va trong don tam thoi s6 61/561,710, c6 thé thu duoc két
qué t&t hon bang cach dua vao mot hodc nhidu motip cua ba dang cai bién giéng nhau trén
ba nucleotit lién tiép vao sgi ¢ nghia va/hodc soi dbi nghia cta tac nhan ARNi, dac biét la
& hodc gan vi tri phan cat. Theo mot s6 phuong an, soi c6 nghia va soi d6i nghia cia tac
nhan ARNI ¢6 thé con dugc cai bién hoan toan. Viéc dua céac kiéu nay vao lam gidn doan
ban mau cai bién, néu co, cla soi c¢6 nghia va/hodc sgi ddi nghia. Tac nhdn ARNi ¢c6 thé tuy
y lién hop voi phéi tr dan xuét GalNAc, vi du trén sgi ¢6 nghia. Téc nhan ARNI thu dugc

thé hién hoat tinh gen cam cao.

Cu thé hon, da bat ngo phat hién ra rang khi soi c6 nghia va s¢i doi nghia cua tac
nhan ARNi mach kép dugc cai bién dé c6 mot hodc nhi€éu moétip cua ba cai bién gidong nhau
trén ba nucleotit lién ti€p & hodc & gan vi tri phan cét cda it nhat mot soi cia tdc nhan ARN;,

hoat tinh lam cam gen cda tdc nhan ARNi dugc tdng cuong nhiéu hon.

Theo mot phuong an, tdic nhan ARNi 1a doan cut dau ddi c6 chiéu dai 19 nucleotit,
trong d6 soi c6 nghia chira it nhit mét kiéu trong ba cai bién 2'-F trén ba nucleotit lién tiép &
cacvitri 7,8, 9t dau 5°. Soi ddi nghia chtra it nhét mot kiéu trong ba cai bién & 2°-O-

metyl trén ba nucleotit lién tiép & cac vi tr 11, 12, 13 tr dau 5°.

Theo phuong an khéc, tdc nhan ARNi la doan cut dAu doi c6 chiéu dai 20 nucleotit,
trong d6 soi c6 nghia chira it nhit mot kiéu trong ba cai bién 2'-F trén ba nucleotit lién tiép &
cac vi tri 8, 9, 10 tir diu 5°. Soi dbi nghia chira it nhat mot kiéu trong ba cai bién & 2°-O-

metyl trén ba nucleotit lién tiép gcacvitri 11,12, 13 t dau 5°.

Theo phuong an khéac nita, tdic nhan ARNi 1a doan cut dau doi c6 chibu dai 21
nucleotit, trong d6 soi ¢ nghia chira it nhat mot kiéu trong ba cai bién 2'-F trén ba nucleotit
lién tiép & cdc vi tri 9, 10, 11 tir ddu 5°. Soi di nghia chira it nhat mot kiéu trong ba cai bién

& 2°-O-metyl trén ba nucleotit lién tiép & cac vi tri 11, 12, 13 tir dau 5°.

Theo mdt phuong &n, tdc nhan ARNi bao gbm soi c6 nghia c6 21 nucleotit va soi do6i
nghia c6 23 nucleotit, trong d6 sgi c6 nghia chira it nhét mot kiéu trong ba cai bién 2'-F trén
ba nucleotit lién tiép & cc vi tri 9, 10, 11 tr ddu 5°; soi dbi nghia chira it nhat mot kiéu
trong ba cai bién & 2°-O-metyl trén ba nucleotit lién tiép & cc vi trf 11, 12, 13 tir dau 5,
trong d6 mat d4u cua tac nhan ARNG 1a cut, trong khi dau con lai c6 2 nucleotit nho. Tt

hon 13, 2 nucleotit nho 1a & dau 3’ cta soi abi nghia. Khi 2 nucleotit nho 1a & dau 3’ cla soi
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d61 nghia, c6 thé c6 hai két ndi phosphorothioat lién nucleotit gitta ba nucleotit dau, trong
d6 hai trong ba nucleotit 1 nucleotit nhé, va nucleotit thir ba 1a nucleotit bat cip tiép theo
nucleotit nhd. Theo mdt phuong an, tac nhan ARNI con ¢6 hai két ndi phosphorothioat lién
nucleotit gitta ba nucleotit dau da & ddu 5’ ciia soi c6 nghia va ¢ dau 5’ cia soi ddi nghia.
Theo mot phwrong 4n, mdi nucleotit trong soi c6 nghia va soi ddi nghia cta tic nhan ARNI,
bao gém nucleotit 1a mot phan cta kiéu 1a nucleotit cai bién. Theo mot phuong 4n mdi dudi
doc 1ap duge cai bién bang 2°-O-metyl hodc 3'-flo, vi dy, theo motip xen k&. Tuy ¥, tac nhan

ARNIi con bao gdm phdi tir (t5t hon 1a GalNAcs).

Theo mét phuong 4n, tac nhdn ARNi ¢6 chira sgi ¢6 nghia va soi ddi nghia, trong do
tac nhan ARNi c6 chira soi thtr nhit c6 chidu dai bing it nhét 1a 25 va nhiéu nhét 14 29
nucleotit va soi tht hai c6 chiéu dai nhiéu nhét 13 30 nucleotit ¢6 it nhat mot mdtip cia ba
cai bién 2'-O-metyl trén ba nucleotit lién tiép Gvitei 11, 12, 13 tir dau 5'; trong do dau 3' cla
soi thtr nhat va du 5' cua soi thir hai tao thanh dau cut va soi thir hai dai hon 1-4 nucleotit &
dAu 3' ctia n6 so v6i soi thu nhét, trong d6 ving cap déi ma cé chidu dai it nhat 1a 25
nucleotit, va soi tht hai bd sung du v6i mARN dich doc theo it nhét 12 19 nucleotit ctia
chiéu dai soi thtt hai 1am gidm su biéu hién gen dich khi tic nhan ARNIi duge dua vao té bao
dong vat co vu, va trong do su phan cit dicer cuia tac nhan ARNI tdt hon 14 tao ra siARN
chira dau 3' ctia soi thir hai, bing cach d6 lam giam su biéu hién ctia gen dich & dong vat c6

vi. Thy ¥, tdc nhan ARNi con bao gém phéi tir.

Theo mot phuong an, soi c6 nghia cta taic nhan ARNi chira it nhat mot ki€u trong s6
ba cai bién giong nhau trén ba nucleotit lién ti€p, khi mot trong cac ki€u xay ra ¢ vi tri phan

cit trong soi ¢6 nghia.

Theo mdt phuong an, s¢i doi nghia ctia tdic nhan ARNi con ¢6 thé chira it nhat mot
kiéu trong sb ba cai bién gidng nhau trén ba nucleotit lién tiép, khi mot trong so cac kieu

xay ra trén hodc gan vi tri phan cat trong s¢i doi nghia.

Déi v6i tac nhan ARNI ¢6 vung cip doi ¢6 chiéu dai la 17-23 nucleotit, vi trf phan
cét cta soi déi nghia thuong vao khoang 10, 11 va 12 vi trf tir dau 5'. Do d6 mot motip trong
ba cai bién giéng nhau ¢6 thé xudt hién & cac vi tri 9, 10, 11; cdc vi tri 10, 11, 12; cac i tri
11,12, 13; cac vitri 12, 13, 14; hodc cac vi tri 13, 14, 15 ctia sg¢i dbi nghia, tinh tir nucleotit

thr nhét tir ddu 5° cua soi ddi nghia, hoic, tinh tr nucleotit bét cap thir nhét trong ving soi
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kép tir dau 5' ctia si ddi nghia. Vi tri phan cét trong soi di nghia co thé con c6 thé thay dbi

theo chiéu dai ciia viing kép ctia ARNi tir ddu 5°.

Soi ¢6 nghia cua tac nhadn ARNI c6 thé chira it nhdt mot kiéu trong sb ba cai bién
gidng nhau trén ba nucleotit lién tiép & vi trf phan cét cta soi; va soi dbi nghia ¢6 thé c6 it
nhit mot kiéu trong sb ba cai bién gidng nhau trén ba nucleotit lién tiép ¢ hodc gan vi tri
phan cét ctia soi. Khi soi c6 nghia va soi ddi nghia tao thanh dsARN kép, soi c6 nghia va
soi d6i nghia co thé sip thing hang sao cho mot métip trong sd ba nucleotit trén sgi co
nghia va mdt motip trong sd ba nucleotit trén sgi ddi nghia co it nhat mot triung lap
nucleotit, cu thé 14, it nhét mot trong sb ba nucleotit cta motip trong s¢i c¢6 nghia tao thanh
cip bazo v6i it nhat mot trong s ba nucleotit ctia métip trong sgi d6i nghia. Ty v, it nhét

hai nucleotit ¢6 thé tring lap, hodc ca ba nucleotit c6 thé tring lip.

Theo mdt phuwong an, s¢i c6 nghia cua tdc nhan ARNi ¢6 thé chtra nhiéu hon mét
kidu trong sb ba cai bién gidng nhau trén ba nucleotit lién tiép. Kiéu thir nht c6 thé xay ra ¢
hoac gén vi tri phén cit cua soi va kiéu con lai c6 thé 13 cai bién canh. Thuat ngit "cai bién
canh" & day dé cap dén kiéu xdy ra ¢ phén khéac cia sgi ma tach biét voi kiéu & hoac gén Vi
trf phan cit ctia cing soi. Sw cai bién canh & lién k& v6i motip thir nhat hode dugce tach biét
béi it nhdt mot hodce nhidu nucleotit. Khi cdc motip nam ngay ké nhau thi héa hoc clia céc
motip phan biét v4i nhau va khi cac motip duge phan tach béi mot hodce nhiéu nucleotit thi
héa hoc c6 thé gibng nhau hodc khac nhau. Hai hodc nhidu cai bién cénh c6 thé c6 mat. Vi
du, khi hai cai bién canh c6 mit, mdi cai bién canh c6 thé xay ra & mot dau so voi kiéu thir
nhét ma ¢ hoic gan vi tri phan cit hodic trén mot trong cac bén cla kiéu dan.

Gibng nhu soi ¢6 nghia, sgi ddi nghia cla tac nhan ARNi ¢6 thé chtra nhiéu hon mot
kiéu ctia ba cai bién giéng nhau trén ba nucleotit lién tiép, voi it nhat mot trong sb cac kiéu
x4y ra & hodc gin vi tri phan cit clia s¢i. Soi d6i nghia nay c6 thé con chira mot hodc nhiéu
cai bién canh trong xép hang twong tu véi cai bién canh c6 thé c6 mit trén s¢i c6 nghia.

Theo mdt phuong an, cai bién canh trén s¢i c6 nghia hodc soi d6i nghia ctia tc nhan
ARN; thudng khong bao gdm mot hodc hai nucleotit dAu thu nhét & dau 3°, dau 5° hodc ca

hai dau cua soi.
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Theo phuong 4n khac, cai bién canh trén s¢i c6 nghia hoac sgi doi nghia cua tac nhin
ARNi thuong khong bao gdm mot hodc hai nucleotit bat cip thir nhat trong ving kép & dau
3’, dau 5° hoac ca hai dau cua soi.

Khi mdi soi c6 nghia va soi ddi nghia ctia tic nhan ARNi chira it nhat mot cai bién
canh, cai bién canh c6 thé ¢ trén cung dau cia vung kép, va co trung ldp ciia mot, hai hodc
ba nucleotit.

Khi mdi soi ¢6 nghia va soi ddi nghia ctia tac nhan ARNi chira it nhét hai cai bién
canh, soi c6 nghia va soi d6i nghia c6 thé sip thang hang sao cho mét trong hai cai bién tir
mot sqi & trén mot dau cua Vung kép, cé trung 1dp cua mot, hai hodc ba nucleotit; mot trong

AAAAAA : s + A
ien to mot

coOn lai ciia ving kép, c6 trung 1ap cua mot, hai hodc ba
nucleotit; hai cai bién tir mot soi & trén moi bén cua ki€u dan, c¢é trung ldp cua mdt, hai hodc

ba nucleotit trong vung kép.

Theo mot phuong 4n, mdi nucleotit trong soi ¢6 nghia va sgi d6i nghia cla tic nhan
ARNi, bao gdm nucleotit ma mot phan ciia kiéu, c6 thé duoc cai bién. Mdi nucleotit ¢6 thé
duogc cai bién bang cai bién gidng hodc khac nhau ma co thé bao gdm mot hodc nhiéu thay
thé cta mot hodc ca hai oxy phosphat khong lién két va/hodc cia mot hodc nhiéu oxy
phosphat lién két; thay thé thanh phén ctia dudng riboza, vi du, ctia 2’ hydroxyl trén duong
riboza; toan bo thay thé cua gdc phosphat véi céc lién két "dephospho"; cai bién hoic thay

thé bazo ¢6 trong ty nhién; va thay thé hodc cai bién khung chinh riboza-phosphat.

Khi axit nucleic la polyme cua cac dudi don vi, nhiéu cai bién xdy ra ¢ vi trf ma dugce
lap lai trong axit nucleic, vi du, su cai bién ctia bazo, hoic géc phosphat, hodc O khong lién
két ctia gbc phosphat. Trong mot sd truong hop cai bién s& xay ra & tat ca céc vi tri dbi
tugng trong axit nucleic nhung trong nhiéu truong hop sé khong nhu vay. Vi du nhu, sy cai
bién c6 thé chi xay ra & vi tri ddu tan cting 3' hodc 5, ¢6 thé chi xay ra & ving dau tan cling,
vi du, & vi tri trén nucleotit dau tan cung hodc ¢ 2, 3, 4, 5, hodc 10 nucleotit cudi cung cua
soi. Cai bién c6 thé xay ra trong ving soi kép, ving soi don, hodc trong ca hai. Cai bién c6
thé xay ra chi trong viing s¢i kép ciia ARN hodc ¢6 thé chi xay ra trong vung soi don cia
ARN. Vi du, su cai bién phosphorothioat & O khong lién két vi tri c6 thé chi xay ra ¢ mot
hodc ¢ hai dau tan cung, co thé chi xay ra ¢ vung dau tn cung, vi du, ¢ vi tri trén nucleotit

dau tan cung hoic trong 2, 3, 4, 5, hodc 10 nucleotit cudi cung cua s¢i, hodc co thé xay ra ¢
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vung s¢1 kép va vung soi don, cu thé 1a & dau tan cung. Céac dau hodc dau 5’ ¢é thé duoc

phosphoryl héa.

Co thé 13, vi du, 1am tdng cuong do 4n dinh, bao gém cac bazo cu thé & phén nho,
hodc bao gém cac nucleotit duge cai bién hodc chét thay thé nucleotit, & phﬁn nho soi don,
viduy, & phén nhd 5' hodc 3', hodc & ca hai. Vi du, c6 thé mong mudn chira purin nucleotit
trong cac phan nho. Theo mot s6 phuong an tat ca hodc mot s6 bazo & phan nho 3' hodc 5'
c6 thé dugc cai bién, vi dy, bang su cai bién duoc md ta trong ban md ta nay. Cai bién c6
thé bao gdm, vi du, viéc sir dung cai bién & vi tri 2' ctia dudng riboza véi sur cai bién ma da
biét trong linh vuc, vi du, viéc sit dung deoxyribonucleotit,, 2'-deoxy-2'-floro (2'-F) hoac 2'-
O-metyl duoc cai bién thay vi dudng ribo ctia nucleobazo, va su cai bién & nhém phosphat,

vi du, su cai bién phosphorothioat. Cac phan nhé can phai twong dong vd&i trinh tu dich.

Theo mdt phuong an, mdi phén du cida sgi c6 nghia va sgi dbi nghia doc 1ap dugc cai
bién voi LNA, HNA, CeNA, 2'-metoxyetyl, 2'- O-metyl, 2'-O-alyl, 2'-C- alyl, 2'-khtr oxy, 2'-
hydroxyl, hodc 2'-flo. Cac sgi c6 thé chtra nhidu hon mot cai bién. Theo mot phuong an,
mdi phan du clia soi ¢ nghia va soi dbi nghia doc 1ap duogc cai bién voi 2'- O-metyl hodc 2'-

flo.

It nhat hai cai bién khac nhau thudng c¢6 mat trén sgi c6 nghia va soi doi nghia. Hai

cai bién nay c¢o thé 1a cac cai bién 2'- O-metyl hodc 2'-flo, hodc cai bién khac.

Theo mdt phuong 4n, N, va/hodic Ny bao gdm cAc cai bién clia ban mau thay thé.
Thuat ngit "ban mau thay thé" nhu duoc sir dung & day dé cap dén kiéu c6 mot hodc nhiéu
c4i bién, mdi cai bién xay ra trén cac nucleotit thay thé ctia mét soi. Nucleotit thay thé co
thé dé cap dén mot trén mdi nucleotit khac hodc mot trén mdi ba nucleotit, hodc miu tuwong
tw. Vi du, néu A, B va C 1an luot thé hién mot loai ci bién nucleotit, mau thay thé c6 thé 1a
"ABABABABABAB...," "AABBAABBAABB...," "AABAABAABAAB...,"
"AAABAAABAAAB...," "AAABBBAAABBB...," hoac "ABCABCABCABC...," v.v.

Loai cua céc cai bién c6 chtra trong mau thay thé c6 thé giéng hodc khac nhau. Vi du,
néu A, B, C, D 14n luot thé hién mot loai cai bién trén nucleotit, kiéu xen k&, cu thé la, céc
cai bién trén mdi nucleotit khéc, c6 thé 1a giéng nhau, nhung mdi soi c6 nghia hoic soi dbi
nghia c6 thé dugc chon tir mot vai kha ning cla céc cai bién trong motip xen k& nhu

"ABABAB...", "ACACAC..." "BDBDBD..." hogc "CDCDCD...," v.v.
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Theo mdt phwong 4an, tc nhan ARNi theo sang ché bao gdm cai bién ban mau cho
mau xen k& trén sgi c6 nghia so véi cai bién ban mau cho mau xen k& trén soi ddi nghia
duogc thay ddi. Viec thay dbi c6 thé voi nhom duoc cai bién nhu vay cua nucleotit ctia sgi ¢
nghia twong tng véi nhém duoc cai bién khac cta cac nucleotit ciia soi dbi nghia va nguoc
lai. Vi du, sgi c6 nghia khi bat cap voi soi déi nghia trong dsARN kép, mau xen k& trong soi
c6 nghia c6 thé bit dau voi "ABABAB" tir 5'-3' ctia soi va méu xen ké trong soi d6i nghia
c6 thé bit diu v6i "BABABA" tir 5'-3'ctia soi trong ving kép. Mot vi du khac 13, métip luan
phién trong sgi c6 nghia c¢6 thé bat ddu véi "AABBAABB!" tir 5'-3' ctia s¢i va motip luan
phién trong sgi d6i nghia c6 thé bat diu voi "BBAABBAA" tir 5'-3' cia s¢i trong viing cip
d6i, sao cho ¢6 su dich chuyén hoan toan hodc mot phz‘in ctia md hinh cai bién giita soi c6

nghia va s¢i doi nghia.

Theo mdt phuong 4n, tac nhan ARNi bao gbém kiéu ciia métip xen ké cua cai bién 2’
O-metyl va cai bién 2’-F trén soi c¢6 nghia ban dau co thay dbi so voi kiéu ciia métip xen ké
cla cai bién 2°-O-metyl va cai bién 2°-F trén soi d6i nghia ban dau, cu thé I, 2'-O-metyl
nucleotit cai bién trén soi c6 nghia cap bazo voi 2°-F nucleotit cai bién trén sgi d6i nghia va
nguoc lai. Vi tri 1 cta soi cé nghia c6 thé bit diu véi cai bién & 2°-F, va vi tri 1 cua soi ddi

nghia ¢6 thé bét dau vdi cai bién 2'- O-metyl.

Su xuét hién ciua mot hoic nhiéu kiu cta ba cai bién giéng nhau trén ba nucleotit
lién tiép v&i soi ¢6 nghia va/hodc sgi dbi nghia lam gidn doan ban mau cai bién ban dau c6
mit trong soi c6 nghia va/hodc soi dbi nghia. Su ngit quang nay cia md hinh cai bién cua
s0i ¢6 nghia va/hodc sgi d6i nghia bang cach dua mot hodc nhidu métip ciia ba cai bién
gidng nhau trén ba nucleotit lién tiép vao soi c6 nghia va/hodc sgi dbi nghia lam ting cuong

mot cach dang ngac nhién hoat tinh lam cdm gen cho gen dich.

Theo mot phuong &n, khi motip cta ba cai bién gibng nhau trén ba nucleotit lién tiép
duogc dua vao soi bét ky, su cai bién cua nucleotit & gén mdtip nay 1a su cai bién khac véi su
c4i bién ctia motip nay. Vi du, phan cua trinh t chita motip 12 "...NaYYYNs...," khi "Y"
thé hién cai bién ctia motip ba cai bién gidng nhau trén ba nucleotit lién tiép, va "N," va
"N" thé hién cai bién cho nucleotit tiép theo métip "YYY" khac v6i cdi bién cia Y, va khi
Na va Np c6 thé 1a cac cai bién giéng hodc khac nhau. Theo cach khac, Na va/hodc N ¢6 thé

¢6 mat hodc vang mat khi co6 su cai bién canh.



52561 28/389

-08-

Téc nhan ARNi ¢6 thé con bao gdm it nhat mot két ndi phosphorothioat hoac
metylphosphonat lién nucleotit. Cai bién cau nbi phosphorothioat hoic metylphosphonat
lién nucleotit c6 thé xay ra trén nucleotit bat ky cta soi c6 nghia hoic soi di nghia hoic ca
hai soi & vi trf bat ky cta soi. Vi du, cai bién két ndi lién nucleotit c6 thé xay ra trén mdi
nucleotit trén sgi c6 nghia va/hoic soi dbi nghia; moi cai bién két ndi lién nucleotit c6 thé
x4y ra trong ban mau xen k& trén sgi c6 nghia va/hoic soi dbi nghia; hodc sgi ¢6 nghia hoac
soi ddi nghia co thé chira ca cai bién két ndi lién nucleotit trong ban mau xen k& Ban miu
xen k& ctia cai bién két ni lién nucleotit trén sgi ¢6 nghia c6 thé gidng hodc khac nhau so
v6i soi dbi nghia, va ban méiu xen k& ctia cai bién két ndi lién nucleotit trén soi c6 nghia c6

thé c6 thay doi so vdi ban mau xen k& cia cai bien két ndi lién nucleotit trén sgi doi nghia.

Theo mot phwong an, ARNi bao gém cai bién két ndi phosphorothioat hoic
metylphosphonat lién nucleotit trong ving nhd. Vi du, vang nho cé thé chira hai nucleotit c6
két ndi phosphorothioat hoic metylphosphonat lién nucleotit gitta hai nucleotit. Cai bién két
néi lién nucleotit con ¢6 thé ding dé lién két nucleotit nho véi nucleotit bat cip dAu trong
ving kép. Vi du, it nhit 2, 3, 4, hoic tit ca nucleotit nhé ¢6 thé dugc lién két thong qua két
ndi phosphorothioat hodc metylphosphonat lién nucleotit, va tity y, c6 thé 1a két ndi
phosphorothioat hodc metylphosphonat lién nucleotit bd sung lién két nucleotit nhd véi
nucleotit bt cap ma tiép theo nucleotit nho. Vi du, ¢6 thé 1a it nhit hai két ndi
phosphorothioat lién nucleotit gitta ba nucleotit dau, trong d6 hai trong s6 ba nucleotit 1a
nucleotit nhd, va nucleotit thir ba 1a nucleotit bét cap tiép theo nucleotit nhd. Ba nucleotit
ddu nay c6 thé 1a & dau 3° clia soi d6i nghia, ddu 3’ cua soi c6 nghia, ddu 5° ctia soi ddi
nghia, va’hoac d4u 5° coa soi dbi nghia.

Theo mot phuong an, 2 nucleotit nho 1a & dAu 3’ cua soi dbi nghia, va c6 hai két nbi
phosphorothioat lién nucleotit gitta ba nucleotit dau, trong do hai trong s6 ba nucleotit 1a
nucleotit nhd, va nucleotit thir ba 1a nucleotit bét cap tiép theo nucleotit nhd. Tuy y, tac nhén
ARNi ¢6 thé ¢ thém hai két ndi phosphorothioat lién nucleotit gitta ba nucleotit dau ¢ ca
dAu 5° cua soi ¢6 nghia va & dau 5° clia soi d6i nghia.

Theo mot phuong an, tac nhan ARNi bao gdm (c4c) su bat cap nham véi dich, trong
céu trac kép, hoic t6 hgp clia chiing. Su bét cdp nhim c6 thé xay ra trong ving nhd hodc

vung cap doi. Cap bazo co thé duoc xép loai dua trén xu hudng thic déy phan tach hodc
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néng chay ciia ching (v/ dy, trén nang luong tu do cua lién két hodc phan tach ctia cu thé bt
cip, tiép can don gian nhét 13 thAm dinh c4c cip trén co s6 cip don, qua phén tich ciip bén
canh hodc tuong tu con c¢6 thé duge st dung). Lién quan dén thuc day phan tach: A:U duoc
uu tién so voi G:C; G:U duoc vu tién so véi G:C; va I:C dugce uu tién so védi G:C (I=inosin).
Su bat cap nham, vi du, bit cdp khong chudn tic hoic khac chuén tic (nhu dugc mo ta dau
d6 trong ban mo ta nay) duoc uvu tién so v6i bat cap chudn tic (A:T, A:U, G:C); va bat cip

ma bao gom bazo chung dugc wu tién so véi bat cdp chuan tac.

Theo mot phuong an, tdc nhdn ARNi bao gém it nht mot cia 1, 2, 3, 4, hodc 5 cédp
bazo thtr nhét trong vung kép tu dau 5' cta soi ddi nghia doc 1ap dugc chon tir: A:U, G:U,
I:C, va céc cip bit ciip nhdm, v/ du, bit cip khong chudn tic hozc khong phai chudn tic
hodc su bit cip ma bao gdm bazo chung, dé thiic ddy su phan ly ctia soi d6i nghia & dau 5°

cua kép.

Theo mot phuong an, nucleotit & 1 vi tri trong vung kép tir diu 5° trong soi dbi nghia
dugc chon tir nhom g6m cO A, dA,dU, U,vadT. Tuyy, it nhét mot trong sb 1, 2 hoic 3 cap
bazo thir nhét trong ving kép tir dau 5° clia sgi d6i nghia 1a cap bazo AU. Vi dy, cip bazo

thir nhét trong ving kép tir dau 5° ctia soi d6i nghia 1a cip bazo AU.
Theo mot phuong an, trinh tu sgi c6 nghia ¢6 thé dugc thé hién bai cong thire (I):
5" np-Ng-(X X X )i-Np-Y Y Y -Np-(Z Z Z )i-Na-ng 3 ()
trong doé:
mdiivaj doc 1ap bang 0 hoic 1;
mdi p va q doc 1ap bang 0-6;

mdi N, doc 1ap tuong trung cho trinh tu oligonucleotit chira 0-25 nucleotit cai bién,

mdi trinh tu chira it nhat hai nucleotit dugc cai bién theo cach khac nhau;

mdi Ny doc 14p twgng trung cho trinh ty oligonucleotit bao gdm 0-10 nucleotit cai
bién;

mdi np va ng ddc 14p ¢ phan nucleotit nho ra;

trong d6 Nb va Y khong ¢6 cing cai bién; va
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mdi XXX, YYY va ZZZ mbi doc 1ap thé hién mét kiéu trong sb ba cai bién gibng
nhau trén ba nucleotit lién tiép. T6t hon 14 tit ca YYY 1 2'-F nucleotit cai bién.

Theo mdt phuong 4n, N, va/hodc Np, bao gdm céc cai bién theo kidu xen k.

Theo mdt phwong an, kidu YYY x4y ra trén hodc gan vi tri phan cit ctia soi ¢6 nghia.
Vi du, khi tAc nhan ARNi c¢6 ving kép c6 chiéu dai ndm trong khoang 17-23 nucleotit, kiéu
YYY c6 thé xay ra & hodc ving 1an can ctia vi tri phan cat (vi du: c6 thé xay ra & cac vi tri 6,
7,8,7,8,9,8,9,10,9,10, 11, 10, 11,12 hodc 11, 12, 13) clia - s¢i c6 nghia, bit dau tinh tir
nucleotit thir nhét, tir ddu 5°; hodc tiy ¥, bét dau tinh tir nucleotit bat cap thi nhét trong

ving kép, tir dau 5°.

Theo mét phuong an, i bang 1 va j

>

déu bang 1. Do d6 soi c6 nghia co thé duoc thé hién béi cong thic sau:

5" np-Na-YY Y-Np-ZZ7-Nang 3' (Ib);

5' np-Na-XXX-Np-YYY-Na-ng 3' (Ic); hodc

5" np-Na-XXX-Np-YYY-Np-ZZ7Z-Na-ng 3' (Id).

Khi s¢i ¢6 nghia dugc thé hién bai cong thtre (Ib), Np thé hién trinh tu oligonucleotit
bao gdbm 0-10, 0-7, 0-5, 0-4, 0-2 hodc 0 nucleotit cai bién. Mdi N, doc 14p c6 thé twong
trung cho trinh tu oligonucleotit chira 2-20, 2-15, hoac 2-10 nucleotit cai bién.

Khi s¢i ¢6 nghia dugce biéu dién du6i dang cong thire (Ic), Ny thé hién trinh tu
oligonucleotit bao gém 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hoac 0 nucleotit cai bién. Mdi N,
c6 thé doc 1ap tugng trung cho trinh tu oligonucleotit bao gbm 2-20, 2-15, hodc 2-10
nucleotit cai bién.

Khi soi ¢6 nghia duoc biéu dién dudi dang cong thie (1d), mdi Ny ddc 14p tuong
trung cho trinh tu oligonucleotit bao gém 0-10, 0-7, 0-5, 0-4, 0-2 hodac 0 nucleotit cai bién.
Téthon 1, Np 12 0, 1, 2, 3, 4, 5 hodc 6 mdi N, c6 thé doc lap thé hién trinh tu oligonucleotit
bao gdm 2-20, 2-15, hodc 2-10 nucleotit cai bién.

M&i trong s6 X, Y va Z co thé gidng hoic khac nhau.

Theo céc phuong 4n khac, i bang 0 va j bang 0, va sgi ¢ nghia c6 thé dugc thé hién

boi cong thirc:



52561 31/389

=31 -
5'np-Na-YYY- Na-ng 3' (Ia).

Néu sgi c6 nghia duge biéu dién boi cong thuc (Ia), mdi N, doc 1ap c6 thé tuong

trung cho trinh tur oligonucleotit chtra 2-20, 2-15, hodc 2-10 nucleotit cai bién.

Theo mdt phuong an, trinh tu sgi dbi nghia ciia ARNi c6 thé duoc thé hién béi cong
thie (I1):

5' ng-No'~(Z'Z'Z Ny - Y'Y'Y'-Np - (X' XX )-N'a=np’ 3" (II)
trong do:
mdi k va | doc 1ap bang 0 hoic 1;

.
A ]I\ o .
oc lap bang 0-6;

moip'vaq

pl

mdi Na' doc 1ap tuong trung cho trinh tu oligonucleotit chira 0-25 nucleotit cai bién,
mdi trinh tu chira it nhit hai nucleotit dugc cai bién theo cach khac nhau;

mdi Ny’ doc 14p twgng trung cho trinh tu oligonucleotit bao gbm 0-10 nucleotit cai
bién;

mdi n,’ va ng’ ddc 14p ¢ phin nucleotit nho ra;

trong do Np' va Y' khdng ¢6 cung cai bién;

va

XXX, Y'Y'Y' va Z'7'7' mdi doc 1ap thé hién mot kiéu trong s ba cai bién giéng
nhau trén ba nucleotit lién tiép.

Theo mdt phuong an, Na' va/hodc Ny' bao gbm céc cai bién theo kiéu xen Kk&.

Kiéu Y'Y'Y' x4y ra trén hodc gin vi tri phan cit cta soi dbi nghia. Vi du, khi tac
nhan ARNi ¢6 ving cip doi c6 chiéu dai 1a 17-23 nucleotit, mdtip Y'Y'Y' ¢6 thé xay ra & vi
tri 9, 10, 11;10, 11, 12; 11, 12, 13; 12, 13, 14 ; hodc 13, 14, 15 clia sgi ddi nghia, bat dau
dém tir nucleotit th nhat, tir dau 5'; hodic mot cach tuy v, bat dAu dém tr nucleotit dugc bét
cap tha nhét trong vung cdp doi, tu dau 5. T6t hon 13, kiéu Y'Y'Y' xay ra ¢ cac vitri 11, 12,

13.

Theo mot phuong 4n, tht ca kidu Y'Y'Y" 1a nucleotit cai bién 2'-OMe.
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Theo mdt phwong 4n, k bang 1 va 1 bang 0, hodc k bang 0 va 1 bang 1, hodc ca k va |
déu bang 1.

Do d6 soi dbi nghia cé thé dugc thé hién bai cong thtrc sau:

5'ng-Na'-Z'2Z'Z'-Np'-Y'Y'Y'-Na'-np 3' (IIb);

5'ng-Na-Y'Y'Y'-Np'-X'X"X"-ny 3" (Ilc); hodc

5'ng-Na'- Z'2'7Z'-Np'-Y'Y'Y'-Np'- X'X'X'-Na"-np 3' (1Id).

Khi soi dbi nghia dugc thé hién bsi cong thire (IIb), Ny, thé hién trinh tu
oligonucleotit chira 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hodc 0 nucleotit dugc cai bién. Mdi
N.' doc lap thé hién trinh tu oligonucleotit bao gém 2-20, 2-15, hodc 2-10 nucleotit cai bién.

Khi soi di nghia dugc thé hién 13 cong thirc (IIc), Ny' thé hién trinh tu oligonucleotit
bao géln 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hoac 0 nucleotit cai bién. Mdi N.' doc lap thé
hién trinh tu oligonucleotit bao gém 2-20, 2-15, hodc 2-10 nucleotit cai bién.

Khi soi d6i nghia duge thé hién 13 cong thire (IId), mdi Ny' doc 1ap thé hién trinh ty
oligonucleotit bao gdm 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hodc 0 nucleotit cai bién. M&i Ny’
doc lap thé hién trinh tu oligonucleotit bao gém 2-20, 2-15, hoac 2-10 nucleotit cai bién. THt
hon la, Ny 1a 0, 1, 2, 3, 4, 5 hodc 6.

Theo céc phwong 4n khéc, k bang 0 va 1 bang 0 va soi d6i nghia c6 thé dugc thé hién
bdi cong thuce:

5' np"Na"Y'Y'Y"‘ Na"'nq' 3' (Ia)

Khi soi di nghia duge thé hién 1a cong thire (I1a), mdi Na' doc 1ap thé hién trinh tu
oligonucleotit bao gdbm 2-20, 2-15, hogc 2-10 nucleotit cai bién.

MBbi trong s& X', Y' va Z' ¢6 thé gidng hodc khéc nhau 1an nhau.

MOdi nucleotit ctia sgi ¢6 nghia va soi dbi nghia c6 thé doc lap duoc cai bién véi
LNA, HNA, CeNA, 2'-metoxyetyl, 2'-O-metyl, 2'-O-alyl, 2'-C- alyl, 2'-hydroxyl, hoac 2'-
flo. Vi du, mdi nucleotit ctia soi c6 nghia va sgi dbi nghia doc ldp duogc céi bién véi 2'-O-
metyl hodc 2'-flo. M&i X, Y, Z, X', Y’ va Z', cu thé 13, c6 thé thé hién cai bién ¢ 2°-O-metyl

hoac cai bién & 2°-flo.
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Theo mdt phwong an, soi c6 nghia cta tac nhdn ARNi ¢6 thé chita YYY kiéu xay ra
39, 10 va 11 céc vi tri ctia soi khi ving kép 12 21 nt, bit dAu tinh tir nucleotit thir nhét tir
du 5°, hodc tiry ¥, bit ddu tinh tir nucleotit bit cap thi nhit trong ving kép, tir dau 5°; va Y
thé hién ci bién & 2°-F. S¢i c¢6 nghia c6 thé con chira kiéu XXX hogc kiéu ZZZ lam cai
bién canh & ddu dbi dién cia ving kép; va mdi XXX va ZZZ doc lap thé hién cai bién & 2°-
OMe hoic cai bién & 2'-F.

Theo mdt phwong an soi dbi nghia ¢6 thé chira kiéu Y'Y'Y' x4y ra & cac vi tri 11, 12,
13 cta soi, bat dau tinh tir nucleotit thir nhét tir ddu 5°, hoac tuy v, bt du tinh tir nucleotit
bt cap thir nhat trong ving kép, tir ddu 5°; va Y’ thé hién cai bién & 2°-O-metyl. S¢i dbi
nghia c¢6 thé con chira kiéu X'X'X' hoac kidu Z'Z'Z' 1am cai bién canh ¢ ddu dbi dién cia
ving kép; va mdi X'X'X' va Z'Z'Z' doc 1ap thé hién cai bién & 2°-OMe hoic cai bién ¢ 2'-F.

Soi ¢6 nghia duogc thé hién bdi cong thire bét k¥ trong sb cac cong thirc néu trén (Ia),
(Ib), (Ic), va (Id) tao thanh cp doi voi soi ddi nghia lan lugt dugce thé hién boi cong thire bét
ky trong s cac cdng thire (Ia), (IIb), (Ilc), va (I1d).

Theo do, cac tdc nhAn ARNi dung trong phuong phéap theo sang ché c6 thé bao gdm
soi ¢O nghia va sgi dbi nghia, mdi soi ¢ tir 14 dén 30 nucleotit, ARNi kép duogc thé hién boi

cong thuce (II1):
co nghia: 5'1p -Na-(X X X)i-No- Y Y Y -Np -(Z Z Z);-Na-ng 3'
dbinghia: 3" np-Ny-(X'X'X)i-Np-Y'Y'Y'-No-(Z'Z'Z")-Na-nq 5'
(1IT)
tfong do:
moi i, j, k, va 1 doc lap bang 0 hoic 1;
mdi p, p', q, va q' doc 1ap bang 0-6;

mdi N, va N, ddc 1ap thé hién trinh tu oligonucleotit chira 0-25 nucleotit dugc cai
bién, mdi trinh tw chua it nhét hai nucleotit dugc cai bién khéc nhau;

mdi Ny va Ny ddc lap thé hién trinh tu oligonucleotit chira 0-10 nucleotit dugc cai
bién;

trong do
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moi ny', Np, ng', va ng, moi trong s6 dé c¢6 thé c6 mit hodc khong, doc 14p c6 phan

nucleotit nho ra; va
mdi XXX, YYY, 227, X'X'X', YY'Y',va Z'2'7' mdi doc 1ap thé hién mot kiéu
trong s6 ba cai bién giéng nhau trén ba nucleotit lién tiép.

Theo mot phuong 4n, i bing 0 va j bang 0; hodc i bang 1 va j bang 0; hodc i bang 0
va j bang 1; hodc ¢4 i va j déu bang 0; hodc ca i va j déu bang 1. Theo phwong 4n khéc, k
bang 0 va 1 bang 0; hodc k bang 1 va 1 bang 0; k bang 0 va 1 bang 1; hodc ca k va 1 déu bang

0: hodc cak val déu béng 1.

T6 hop vi du vé soi ¢6 nghia va sgi doi nghia tao thanh ARNi kép c6 cong thirc dudi

day:
5'np-Na-Y Y Y -Na-ng 3'
3'1p-Na-Y'Y'Y' -Nang 5'
(ITIa)
5'np-Na-Y Y Y -Np-Z Z Z -Na-ng 3'
3'np-Na-Y'Y'Y'-Np-Z'Z'Z'-Nang 5'
(I11b)
5'1p-Na- X X X -Np-Y Y Y - Na-ng 3'
3' 1p-Ng-X'X'X'-Np-Y'Y'Y'-Na-nq 5'
(ITlc)
5'1np-Na-X X X -Np-Y Y'Y -Np- Z Z Z -Na-ng 3'
3' 1p-Na-X"X'X'-Np-Y'Y'Y'-Np-Z'Z'Z'-Na-ng 5'
(I1d)

Khi tac nhan ARNi duoc thé hién bsi cong thic (111a), mdi N, doc 1ap thé hién trinh

tu oligonucleotit bao gém 2-20, 2-15, hodc 2-10 nucleotit cai bién.
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Khi tdc nhan ARNi duogc thé hién béi cong thire (I1Ib), mdi Ny doc 14p thé hién trinh
tu oligonucleotit bao gdm 1-10, 1-7, 1-5 hodc 1-4 nucleotit cai bién. Mdi N, ddc lap thé hién

trinh tu oligonucleotit bao gdm 2-20, 2-15, hodc 2-10 nucleotit cai bién.

Khi tac nhan ARNi dugc thé hién 1a cdng thire (ITIc), mdi Ny, Ny' doc 1ap thé hién
trinh ty oligonucleotit bao gff)m 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hoac 0 nucleotit cai bién.
Mdi N, ddc 14p thé hién trinh tu oligonucleotit bao gdm 2-20, 2-15, hogc 2-10 nucleotit cai
bién.

Khi tdc nhan ARNi dugc thé hién 1a cong thirc (IIId), mbi Np, Ny' doc lap thé hién
trinh tu oligonucleotit bao gém 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 hoac 0 nucleotit cai bién.
M3di Na, N doc 14p thé hién trinh tu oligonucleotit chira 2-20, 2-15, hodc 2-10 nucleotit

dugc cai bien. Moi Na, Na', N va Ny doc 1ap ¢6 chira sy cai bién cia m6 hinh luan phién.

M3i trong s& X, Y va Z trong cong thire (IIT), (IIa), (I1Ib), (ITlc), va (IT1d) c6 thé

gidéng hodc khac nhau.

Khi tac nhdn ARNi duge thé hién boi cong thire (IID), (IlTa), (ITIb), (Ilc), va (IIId), it
nhat mot trong sb nucleotit Y c6 thé tao thanh cip bazo v&i mot trong s6 nucleotit Y'. Tuy
¥, it nhit hai trong s nucleotit Y tao thanh cip bazo véi nucleotit Y’ twong ting; hodc ca ba

nucleotit Y déu tao thanh cip bazo véi nucleotit Y’ twong Ung.

Khi tdc nhan ARNi dugc thé hién boi cong thire (I1Ib) hogc (I11d), it nhét mot trong
s6 nucleotit Z c¢6 thé tao thanh cip bazo véi mot trong sé nucleotit Z’. Ty ¥, it nhét hai
trong s6 nucleotit Z tao thanh cip bazo véi twong tng nucleotit Z’; hodc ca ba nucleotit Z

déu tao thanh cip bazo véi twong (mg nucleotit Z’.

Khi tac nhan ARNi duoc thé hién 1a cong thire (Illc) hodc (II1d), it nhdt mot cia
nucleotit X ¢6 thé tao thanh cip bazo véi mot trong sé nucleotit X'. Tty ¥, it nhat hai trong
sb nucleotit X tao thanh ciip bazo véi twong tng nucleotit X'; hodc ca ba nucleotit X déu tao

thanh cap bazo vdi tuong tmg nucleotit X'.
Theo mot phuong 4n, céi bién trén nucleotit Y khac véi cai bien trén Y' nucleotit, cai
bién trén nucleotit Z khac vdi cai bién trén nucleotit Z°, va/hodc cai bién trén nucleotit X

khéc véi cai bién trén X' nucleotit.
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Theo mdt phwong 4n, khi tac nhan ARNi dugc thé hién béi cong thire (I11d), cac cai
bién N, 12 c4c ci bién & 2/-O-metyl hoic 2'-flo. Theo phuong an khac, khi tic nhdn ARNi
dugc thé hién boi cong thire (I11d), cac cai bién N, 13 cac cai bién ¢ 2'-O-metyl hodic 2/-flo
va ny’ >0 va it nhat mot n,' lién két véi nucleotit bén canh thong qua két ndi
phosphorothioat. Theo phuong an khac nita, néu tac nhan ARNi dugc biéu thi bang cong
thirc (I1Id), cac cai bién N, 13 cac cai bién 2'-O-metyl hodc 2'-flo, n,’ >0 va it nhit mot n,’
dugc lién két voi nucleotit bén canh thong qua lién két phosphothioat, va soi c6 nghia duoc
lién hop v6i mot hodc nhidu dén xudt GalNAc dugc gin thong qua lién két nhanh hoa tri hai
hodc hoéa tri ba. Theo phuong an khéc, khi tdic nhdn ARNi dugc thé hién boi cong thirc
(I11d), céc cai bién N, 12 cac cai bién & 2'-O-metyl hodc 2'-flo, ny' >0 va it nhat mdt n,' lién
két v6i nucleotit bén canh thong qua két ndi phosphorothioat, sgi 6 nghia bao gdm it nhat
mot két ndi phosphorothioat, va soi ¢6 nghia lién hop véi mot hozc nhiéu dan xudt GalNAc

duoc gén qua lién két nhanh hoa tri hai hosic hoa tri ba.

Theo mot phuong an, khi tadc nhan ARNi dugc thé hién boi cong thuc (I11a), cac cai
bién N, 12 cac cai bién & 2/-O-metyl hodc 2'-flo, ny' >0 va it nhit mot ny' lién két voi
nucleotit bén canh thong qua két ndi phosphorothioat, soi c6 nghia bao gbm it nhat mot két
ndi phosphorothioat, va s¢i ¢6 nghia lién hop v&i mot hodc nhiéu dan xuit GalNAc duoc

gén qua lién két nhanh hoéa tri hai hodc héa tri ba.

Theo mot phuong an, tdc nhan ARNi la chu tric da chira it nhit hai cac cdu tric kép
dugc thé hién béi cong thire (I11), (I1Ta), (I1Ib), (Ilc), va (IIId), trong d6 céc ciu tric kép
duge ndi béi mot lién két. Lién két co thé 1a phan cit dugc hodc khong phan cat duogc. Tuy
¥, cAu triic da con bao gdm phdi tir. Mdi trong sb céc cAu tric kép c6 thé nham dén gen
gidng nhau hodc hai gen khac nhau; hodc mdi trong s§ céc chu trac kép o thé nham dén gen

gidng nhau & hai vi tri dich khac nhau.

Theo mot phuwong an, tdc nhdn ARNi 1a cAu tric da chira ba, bén, nam, sau hoic
nhiéu céu tric kép duoc thé hién béi cong thic (T11), (111a), (IIIb), (Ilc), va (IIId), trong d6
cac ciu tric kép dugc nbi bdi mot lién két. Lién két co thé 1a phan cit dugc hodc khong
phan cat dugc. Ty v, chu tric da con bao gdom phdi tir. Mdi trong s6 céc cdu triic kép c6 thé
nhim dén gen gidng nhau hodc hai gen khéc nhau; hodc mdi trong b cac cau tric kép co thé

nhim dén gen gidng nhau & hai vi tri dich khac nhau.
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Theo mot phuong an, hai tic nhan ARNi dugc thé hién boi cong thire (IIT), (I1Ia),
(I1Ib), (Illc), va (I1Id) duoc lién két v6i nhau & dau 5', va mot hodc ca hai dau 3' va dugc
lién hop mét cach tiy y voi phéi tir. Mi trong sb cac tac nhan ¢ thé nhim dén gen gidng
nhau hozc hai gen khac nhau; hodc mdi trong s cac tac nhan ¢ thé nhdm dén gen gidng

nhau ¢ hai vi tri dich khéac nhau.

Céc cong bd khac nhau mo ta tic nhan ARNI da c6 thé dugc str dung trong phuong
phép theo sang ché. Céc cong bd nay bao gdm W02007/091269, Sang ché My s 7858769,
W02010/141511, W0O2007/117686, WO2009/014887 va WO2011/031520 toan bd noi

dung ctia mdi tai liéu nay duoc két hop & ddy dé tham khao.

Téc nhan ARNi ma chira c4c lién hgp ciia mdt hodc nhiéu géc carbohydrat v&i tac
nhan ARNi c6 thé tdi wu mot hodc nhiéu dic tinh cua tac nhan ARNi. Trong nhiéu truong
hop, géc carbohydrat s& dugc gén & nhém phu duge cai bién cua tac nhan ARNI. Vi dy,
dudng riboza ciia mot hodc nhiéu nhém phu ribonucleotit cia tdc nhan dSARN cé thé duoc
thay thé bang nhoém khac, vi du, chit mang khong-carbohydrat (t6t hon 14 mach vong) ma
gin & phdi ttr carbohydrat. Nhém phu ribonucleotit trong d6 dudng riboza clia nhém phu
thay thé duoc dé cap dén ¢ day 1a nhém phu bién thay thé riboza (RRMS). Chit mang mach
vong c6 thé 1a hé vong carboxyclic, cu thé la, tit ca cic nguyén t trén vong 1a nguyén tix
cacbon, hoic hé vong heteroxyclic, cu thé Ila, mdt hodic nhiéu nguyén tir trén vong c6 thé 1a
di nguyén ttr, v dy, nito, oxy, lvu huynh. Chat mang mach vong c6 thé 14 hé don vong, hodc
¢6 thé chtra hai hodc nhidu vong, vi du vong néng chay. Chat mang mach vong c6 thé 1a hé

vong bao hoa hoan toan, hodc nd ¢o6 thé chira mdt hodc nhiéu lién két doi.

Phdi tir ¢6 thé 12 gén véi polynucleotit qua chit mang. Chét mang bao gdm (i) it nhét
mot "diém gén mach chinh," t6t hon 14 hai "diém gin mach chinh" va (ii) it nhét mot "Diém
gén that." A "diém gin mach chinh" nhu dugc st dung & day dé cap dén nhom chire, vi du
nhom hydroxyl, hodc thong thuong, lién két dé, va thich hop dé dua chit mang vao mach
chinh, vi du, phosphat, hodc phosphat dugc cai bién, v/ du, luu huynh chita, mach chinh, cta
riboaxit nucleic. "Diém gén thit" (TAP) theo mdt s6 phuong 4n dé cap dén nguyén tir vong
cAu thanh cua chit mang mach vong, v du, nguyén tit cacbon hodc di nguyén tir (phan biét
vG1 nguyén tir ma tao ra diém gén mach chinh), ma ndi vai géc duoc chon. Gbc co thé 13, vi

du, carbohydrat, vi du monosacarit, disacarit, trisacarit, tetrasacarit, oligosacarit va
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polysacarit. Ty ¥, gdc dwoc chon duoc ndi béi mdi thit xen k& vao chit mang mach vong.
Do d6, chat mang mach vong s& thuong bao gém nhém chire, vi du, nhém amino, hodc
thong thuong, tao ra lién két, thich hop dé hop nhét hodc that thé héa hoc khac, vi du, phéi

t&r vao vong cau tao.

Téc nhan ARNIi ¢6 thé duoc lién hop v6i phdi tir théng qua chit mang, trong doé chét
mang ¢6 thé 13 nhom mach vong hodc nhém mach khong vong; tot hon 13, nhém mach vong
dugc chon tir pyrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl,
piperidinyl, piperazinyl, [1,3]dioxolan, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiazolidinyl, isothiazolidinyl, quinoxalinyl, pyridazinonyl, tetrahydrofuryl va decalin; t6t

hon 14, nhém mach khdng vong dugc chon tir khung serinol hodc khung dietanolamin.

Theo céc phuong 4n cu thé nhét dinh, tic nhan ARNi dé sir dung trong phuwong phap
theo sang ché 1a tac nhan dugc chon tir nhém gdm céc tac nhan dugc liét ké trong bang bat
ky trong sb cac Bang 1 va 2. Theo mdt phuong én, néu tac nhan 1a tic nhan dugc liét ké

trong Bang 1, tac nhan c6 thé thiéu dT & dau tan cling.

Sang ché con bao gdm tac nhan ARNi mach kép chira trinh tu bat ky trong sd cic
trinh tu duoc liét ké trong bang bat ky trong s6 cac Bang 1 hodc 2 ma ¢6 chira 5' phosphat
hoic gia phosphat trén soi dbi nghia (xem, vi du, Cong b PCT s6 WO 2011005860). Ngoai
ra, sang ché bao gdm tac nhan ARNi mach kép chia trinh tu bét ky trong s6 céc trinh tu
duoc liét ké trong bang bét ky trong sd cac Bang 1 hodc 2 ma bao g6m nhém 2'floro thay
cho nhém 2'-OMe & dau 5' ciia sgi ¢6 nghia.

Mobtip bd sung

Theo cac khia canh nhét dinh, tdc nhan ARNi mach kép dugc md ta trong ban mo ta
nay c¢6 chira sgi c6 nghia va sgi d6i nghia trong d6 soi c6 nghia va soi d6i nghia nay c6 chira
it hon muoi mot, muoi, chin, tam, béy, sau, hodc nam 2'-deoxyfloro.

Theo céc khia canh nhit dinh, tic nhAn ARNi mach kép dugc md ta trong ban mo ta
nay c6 chira sgi c6 nghia va sgi dbi nghia, trong d6 soi c6 nghia va soi d6i nghia nay c6

chia it hon muoi, chin, tdm, bay, sau, nam, bon cau ndi gitta cdc nucleotit phosphorothioat.
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Theo céac khia canh nhat dinh, tac nhan ARNi mach kép dugc mo ta trong ban mé ta
nay c6 chira sgi c6 nghia va so¢i doi nghia, trong dé sgi ¢6 nghia va s¢i doi nghia ndy c6

chira it hon muodi 2'-deoxyfloro va it hon sau cau ndi gitta cac nucleotit phosphorothioat.

Theo céc khia canh nhat dinh, tdic nhan ARNi mach kép dugc mo ta trong ban md ta
nay co6 chtra soi cd nghia va soi doi nghia, trong dé sgi c6 nghia va sgi doi nghia nay c6

chtra it hon tam 2'-deoxyfloro va it hon sau cdu néi gitta céc nucleotit phosphorothioat.

Theo céc khia canh nhit dinh, tac nhan ARNi mach kép dugc mo ta trong ban mo ta
nay c¢o6 chira soi c6 nghia va soi ddi nghia, trong d6 soi ¢6 nghia va soi d6i nghia nay ¢6
chua it hon chin 2'-deoxyfloro va it hon sau cau ndi gitta cac nucleotit phosphorothioat.

Phdi tix

Téac nhan ARNi mach kép theo sang ché c6 thé tuy y duge lién hop véi mot hodc
nhiéu phéi tir. Phoi tir nay cé thé dugc gén V61 soi ¢6 nghia, soi ddi nghia hodc cé hai sgi, &
dau 3', ddu 5' hodc ca hai diu. Trong trudong hop nay, phdi tir ¢6 thé dugc lién hop vao soi
¢6 nghia. Theo mdt s6 phwong an, phdi tir duge lién hop véi dau 3' ctia soi ¢6 nghia. Theo
mdt phuong an, phéi tir 1a phdi tir GalNAc. Cuy thé 1a theo mot s6 phuong an, phdi tir 1
GalNAcs. Phéi tir duge ghép déi, tét hon 1a theo cach cong hoa tri, truc tiép hodc gian tiép

thong qua day xen giira.

Theo mot sb phuong 4n, phdi tir 1am thay do6i sy phan b, su hudng dich hodc tudi
tho ctia phan tir ma né dugc két hop vao. Theo mot s& phuong an phéi tir tao ra 4i luc duoc
tdng cudng dbi voi dich duoc chon, vi du, phan tt, té bao hoic loai té bao, khoang, thu thé
vi du, khoang té bao hodc co quan, md, co quan hodc ving cua co thé, khi, vi du, so Vi cac
loai khong c6 phdi tir nay. Phéi tir tao ra 4i luc ting cudng d61 v6i dich chon loc con duge

goi 14 phdi tir huéng dich.

Mot sb phdi tir c6 thé 6 céc dac tinh ndi thdm thau. Cac phéi tir ni thim thau thuc
déy qué trinh [am tan thé nhan va/hodc van chuyén ché phém theo sang ché, hodc cac thanh
phan ctia né tir thé nhan dén & bao chét ciia t& bao. Phdi t ndi tham thiu c6 thé 1a peptit
polyanion hodc gia peptit thé hién hoat tinh mang phy thudc pH va tinh gdy dung hop. Theo
mot phuong 4n, phéi tir noi thim théu gia dinh ciu hinh hoat dong ctia né & pH cua thé

nhan. C4u hinh "hoat dong" 1a cAu hinh ma d6 phéi ti noi thAm théu thuc day qua trinh phan
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gidi hat co quan ndi bao va/hodc van chuyén ché phim theo sang ché, hodc thanh phan cua
no, tir hat ndi bao dén té bao chét cua té bao. Phdi tir ndi thim thu vi du bao gdm peptit
GALA (Subbarao va cong su., Biochemistry, 1987, 26: 2964-2972), peptit EALA (Vogel va
cong sw., J. Am. Chem. Soc., 1996, 118: 1581-1586), va dan Xuét cia chung (Turk va cong
sw., Biochem. Biophys. Acta, 2002, 1559: 56-68). Theo mot phuong an, thanh phan ndi thim
thAu c6 thé chira nhom hoa hoc (v du, axit amin) s€ trai qua su thay dbi vé dién tich hoic
phan tmg proton hoéa dé phan tung lai v6i sy thay d6i pH. Thanh phan noi tham thau c6 thé 1a

mach théng hoac mach nhanh.

Céc phoi tir co the cai thién sy van chuyén, lai, va cac dac tinh dac biét va cling co
thé cai thién tinh khang nucleaza ctia oligoribonucleotit ty nhién hodc dugc cai bién thu
dugc, hodc phan tir polyme chira t6 hop bat ky ciia cac monome duge md td & day va/hodc

ribonucleotit tu nhién hodc dugc cai bién.

Nhin chung, cac phoi tlr c6 thé bao gom cac chat cai bien diéu tri bénh, vi du, dé ting
cuong hap thu; cac hop chat chan doan hodc cac nhém bao cdo vi dy,dé ki€m soét sy phin
bd; tac nhan lién két ngang; va cac gbc gy ra tinh khang nucleaza. Cac vi du chung bao

g?)m lipit, steroit, vitamin, duong, protein, peptit, polyamin, va cac chét gia peptit.

Phéi tir ¢6 thé bao gdm chét ¢ trong tw nhién, nhu protein (vi du, albumin huyét
thanh nguoi (HSA), lipoprotein ty trong thip (LDL), lipoprotein ty trong cao (HDL), hoac
globulin); carbohydrat (v du, dextran, pululan, chitin, chitosan, inulin, xyclodextrin hodc
axit hyaluronic); hodc lipit. Phéi tir c6 thé con 1a phan ti téi td hop hodc tong hop, nhu
polyme tdng hop, vi dy, axit polyamino tong hop, oligonucleotit (v du, aptame). Céc vi du
v& cdc axit polyamino bao gom axit polyamino 1a polylysin (PLL), axit poly L-aspartic, axit
poly L-glutamic, copolyme cua axit styren-maleic anhydrit, copolyme ctia poly(L-lactit-co-
glycolit), copolyme cta divinyl ete-maleic anhydrit, copolyme cua N-(2-
hydroxypropyl)methacrylamit (HMPA), polyetylen glycol (PEG), rugu polyvinyl (PVA),
polyuretan, poly(axit 2-etylacryllic), N-isopropylacrylamit polyme, hodc polyphosphazin.
Vi du vé polyamin bao gbm: polyetylenimin, polylysin (PLL), xpecmin, xpecmidin,
polyamin, gia peptit-polyamin, polyamin bét chude peptit, polyamin dendrime, arginin,
amidin, protamin, cation lipit, cation porphyrin, mudi bac bbn clia polyamin, hodc peptit

xo4n alpha.
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Phéi tir con ¢6 thé bao gdm cac nhém tim muc tidu, vi du, t& bao hodic mé tac nhan
tim muc tiéu, vi du, lectin, glycoprotein, lipit hodc protein, vi du, khang thé, ma lién két voi
loai té bao cu thé nhu té bao than. Nhém hudng dich c6 thé 1a thyrotropin, melanotropin,
lectin, glycoprotein, protein A cé hoat tinh bé mat, carbohydrat dich nhay, lactoza da tri,
galactoza da tri, N-axetyl-galactosamin, manoza da tri N-axetyl-gulucosamin, fucoza da tri,
polyaminoaxit glycosylat, galactoza da tri, transferin, bisphosphonat, polyglutamat,
polyaspartat, lipit, cholesterol, steroit, axit mt, folat, vitamin B12, biotin, peptit RGD, chét
gia peptit RGD hodc aptame.

Céc vi du khac vé phdi tir bao gdm chit nhudm, tic nhan xen ké& (vf du, acridin), chat
lién két chéo (vi du, psoralen, mitomyxin C), porphyrin (TPPC4, texaphyrin, Sapphyrin),
hydrocacbon thom da vong (vi du, phenazin, dihydrophenazin), endonucleaza nhin tao hoac
chét cang héa (vi du, EDTA), phan tir va lipit, vi du, cholesterol, axit cholic, axit axetic
adamantan, 1-pyren axit butyric, dihydrotestosteron, 1,3-Bis-O(hexadexyl)glyxerol, nhom
geranyloxyhexyl, hexadexylglyxerol, borneol, tinh dau bac ha, 1,3-propandiol, nhém
heptadexyl, axit palmitic, axit myristic, axit O3-(oleoyl)lithocholic, axit O3-
(oleoyl)cholenic, dimetoxytrityl, hodc phenoxazin) va thé lién hop peptit (vi du, peptit
antennapedia, peptit Tat), tac nhan alkyl hoa, phosphat, amino, mercapto, PEG (vi du, PEG-
40K), MPEG, [MPEG]a, polyamino, alkyl, alkyl duoc thé, chat chi thi dwgc ddnh diu phéng
xa, enzym, hapten (vi du, biotin), chat 1am thuan tién cho sw van chuyén/hap thu (Vi du,
aspirin, vitamin E, axit folic), ribonucleaza téng hop (vi du, imidazol, bisimidazol, histamin,
cum imidazol, thé lién hop acridin-imidazol, phttc hop Eu3+ cua vong 16n tetraaza),

dinitrophenyl, HRP, hodc AP.

Céc phdi tir ¢6 thé 1a protein, vi du, glycoprotein, hodc peptit, vi du, cic phan tir ¢ 4i
luc dic hidu v6i ddng phéi tir, hogc cac khang thé vi du, khang thé ma lién két véi loai té
bao cu thé nhu té bao ung thu, té bao mang trong, hodc té bao xwong. Phéi tir ¢6 thé con bao
gdm céc hormon va thu thé ctia hormon. Ching ¢6 thé con bao gébm cac loai khong phai
peptit, nhu lipit, lectin, carbohydrat, vitamin, thira s6 bd tro, lactoza da tri, galactoza da tri,
N-axetyl-galactosamin, N-axetyl-gulucosamin manoza da tri, fucoza da tri, hodc aptame.
Phéi t&r c6 thé 13, vi du, lipopolysacarit, cht kich hoat ctia p38 MAP kinaza, hodc chat kich
hoat cia NF-kB.
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Phéi tir c6 thé 1a mot chét, vi du, thudc, ma c6 thé 1am gia tdng su hép thu cua tac
nhan ARNi vo trong té bao, vi du, bang cach phd v bd khung té bao cua té bao, vi du,
bang cach phé v cac vi cdu tric hinh dng cua té bao, cac vi soi, va/hoidc cac soi trung.
Thudc ¢6 thé 1a, vi du, taxon, vincristin, vinblastin, xytochalasin, nocodazol, japlakinolit,

latrunculin A, phalloidin, swinholit A, indanoxin, hodc myoservin.

Phéi tir ¢6 thé 1am tang sy hip thu oligonucleotit trong té bao bang cach, vi dy, hoat
hoa phan tng viém. Vi du vé cac phdi tir c6 cac tic dung nay bao gdm yéu td hoai tir mo

alpha (TNFalpha), interleukin-1 beta, hodc gamma interferon.

Theo mdt khia canh, phéi tu 1a lipit hodc phan t trén co s& lipit. Lipit hodc phan tir
trén co s& lipit nhu vay t6t hon 12 gan huyét thanh protein, vf du, albumin huyét thanh cia
ngudi (HSA). Phéi tir lién két HSA cho phép phan phdi chit lién hop dén mo muc tiéu, v/
du, md dich khong phai 1a than cia co thé. Vi du, md muc tiéu c6 thé 1a gan, bao gdm té bao
nhu mé cia gan. C4c phan tir khac ma c6 thé lién két HSA con c6 thé duoc sir dung nhu cac
phéi tir. Vi du, naproxen hodc aspirin c¢6 thé duge st dung. Phdi tr lipit hodc co sé lipit ¢6
thé () gia ting su khang viéc suy thoai ciia lién hop, (b) gia ting viéc nhim hodc vén chuyén
vao trong té bao dich hodc mang té bao, va/hoic (c) ¢b thé duoc sir dung dé diéu chinh lién

két v6i huyét thanh protein, vi dy, HSA.

Phéi tir trén co s lipit c6 thé duoc st dung dén diéu bién, vi du, kiém soat lién ket
cta phirc v6i mé dich. Vi duy, lipit hodc phdi tit co s lipit ma lién két véi HSA manh mé
hon sé& it c6 kha nang bi nhim dén than va do d6 it c6 kha ning bi x6a khdi co thé. Lipit
hodc phéi ti co s¢ lipit ma lién két véi HSA yéu hon ¢6 thé duge st dung nhim dén lién

hop than.

Theo mot phuong 4an, phéi tir gde lipit lién két HSA. Tt hon 13, n6 lién két véi HSA
v6i 4i lyc du ma lién hop s& duoc phan phdi tot hon 1a dén mot mo khong phai than. Theo
mot phuong an, i luc phu hop dé cho su lién két phéi tir HSA ¢6 thé duoc dao ngugc. Theo
phuong an khac, phéi tir gbc lipit lién két HSA yéu hodc khong lién két, sao cho thé lién
hop t6t hon 13 s& duge phan phéi cho than. Céc gbc khac ma nhim dén té bao than con c6

thé duoc sir dung & vi tri hodc ngoai ra v6i phoi tir co s¢ lipit.

Theo khia canh khac, phdi tir 1a gbc, vi dy, vitamin, ma dugc hép thu béi té bao dich,

vi du, t& bao phét trién hat nhan. Céc phdi tir nay dac biét hitu dung dé di€u tri cac r6i loan
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dugc dic trung boi qua trinh tang sinh té bao khong mong mudn, v/ du, loai 4c tinh hodc
khong éc tinh, vi du, té bao ung thu. Vi du v& vitamin bao gém vitamin A, E, va K. Vi du
khéc v& vitamin bao gém vitamin B, v7 du, axit folic, B12, riboflavin, biotin, pyridoxal hoac
vitamin khéc hoic cic chat dinh dudng dugc té bao ung thu hip thu. Céc chit nay con bao

gdm HAS, lipoprotein ty trong thdp (LDL) va lipoprotein ty trong cao (HDL).

Theo khia canh khéc, phéi tr 14 tAc nhan tham thau té bao, t&t hon 14 tac nhan thAm
thau té bao xodn. Tt hon 13, tc nhén 14 ludng tinh. Tac nhan mau muc 14 peptit nhu tat
hoic antennopedia. Néu tac nhan 1a peptit, n6 c6 thé dugc cai bién, bao gom
peptidylmimetic, invertome, két nbi khong-peptit hodc gia-peptit, va viéc sit dung ctia D-
axit amin. T4c nhan xoén &c thi t6t hon 1 tac nhan xodn ¢ alpha, ma t&t hon 14 ¢6 pha wa

lipit va ky lipit.

Phdi tir ¢ thé 13 peptit hodc chit bit chudc peptit. Chét bit chudc peptit (cling dugc
dé cap dén & day nhu chét bt chudce oligopeptit) 1a phan tir 6 kha nang gap thanh clu tric
ba chiéu twong tu nhu peptit tu nhién. Peptit hodc chat bit chudc peptit gbe ¢6 thé 1a dai
khoang 5-50 axit amin, v/ du, dai khoang 5, 10, 15, 20, 25, 30, 35, 40, 45, hodc 50 axit amin.
Peptit hodc gia peptit c6 thé 13, vi du, peptit thdm qua té bao, peptit tich dién duong, peptit
ludng cuc, hodc peptit ky nudce (vi du, chu yéu chtra Tyr, Trp hodc Phe). Géc peptit c6 thé 1a
peptit dendrime, peptit gidi han hodc peptit lién két chéo. Theo cach khac, gbe peptit c6 thé
bao gbm trinh ti chuyén vi mang (MTS) ky nudc. Peptit chita MTS ky, nude vi du la RFGF
c6 trinh tu axit amin AAVALLPAVLLALLAP (SEQ ID NO: 9). Chét twong tu RFGF (vi
du, trinh tu axit amin AALLPVLLAAP (SEQ ID NO: 10)) chtta MTS ky nudc cling ¢6 thé
1a gbc hudng dich. Géc peptit c6 thé 1a peptit "van chuyén", ma c6 thé mang cac phan tir c6
cuc 16n bao gdm peptit, oligonucleotit, va protein qua té bao cac mang té bao. Vi du, cic
trinh tu tr protein Tat cia HIV (GRKKRRQRRRPPQ) (SEQ ID NO: 11) va protein
Antennapedia cua Drosophila (RQIKIWFQNRRMKWKK) (SEQ ID NO: 12) dugc thay
rang c¢6 kha nang hoat tinh nhu peptit van chuyén. Peptit hodc chét bét chude peptit c6 thé
duoc ma hoa béi trinh tu ngdu nhién ctia ADN, chang han nhu peptit dugc nhan dang tir thu
vién biéu hién pha go, hodc thu vién t6 hop mot-hat-mdt-hop chat (OBOC) (Lam va cong
si., Nature, 354:82-84, 1991). Tt hon 1a peptit hodc chét bét chudc peptit duge ndi voi tac

nhan iARN qua don vi monome dua vao 1a peptit huéng dich t€ bao nhu peptit axit arginin-
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glyxin-aspartic (RGD)-peptit, hodc chat bat chuge RGD. G peptit ¢6 thé ¢6 chiéu dai
khoang tir 5 axit amin dén 40 axit amin. Cac gdc peptit ¢6 thé ¢o cdu trac cai bién, nhu lam
tdng tinh tinh 6n dinh hodc dic tinh hinh thai truc tiép. Bit ky cAu tric cac cai bién dugc mod
ta dudi day co6 thé duogc sir dung. Goe peptit RGD ¢6 thé duge dung dé hudng dich té bao
khéi u, ching han nhu té bao khdi u ndi mac hodc té bao khéi u ung thu vu (Zitzmann va
cong su., Cancer Res., 62:5139-43, 2002). Peptit RGD c6 thé 1am thuan tién cho viéc huéng
dich cua tic nhan iARN vao khéi u cta nhiéu loai mo khac, bao gdm phdi, than, lach, hozc
gan (Aoki va cong su., Cancer Gene Therapy 8:783-787, 2001). T6t hon 13, peptit RGD s&
tao didu kién thuén loi cho viée hudng dich cua tadc nhan iARN dén than. Peptit RGD c6 thé
mach théng hodc mach vong, va cé thé dugc cai bién, vi du, dugc glycosyl hoa hoac metylat
hoa dé tao thuan loi cho su hudéng dich dén cac mé cu thé. Vi du, peptit RGD duogc glycosyl
hoa c6 thé phan phéi tic nhan iIARN dén té bao khdi u biéu hién avB; (Haubner va cong su.,
Jour. Nucl. Med., 42:326-336, 2001). Peptit ma cac ddu chuan dich dugc 1am giau trong té
bao dang tang sinh c6 thé duge str dung. Vi du, RGD chira peptit va gia peptit ¢6 thé huéng
dich dén té bao ung thu, cu thé 13 t& bao biéu hién integrin. Do d6, chuyén gia trong linh vuc
c¢6 thé st dung peptit RGD, peptit vong chira RGD, peptit RGD ma bao gbm D-axit amin,
cling nhu gia RGD téng hop. Ngoai RGD, chuyén gia trong linh vuc ¢ thé sir dung cac gbc
khéc hudng dich dén phbi tir ctia integrin. Nhin chung, phéi ti nay co thé duge ding dé
kiém so4t té bao tang sinh va su hinh thanh mach. Mot s6 thé lién hop thudc loai nay cua
phéi tir huéng dich PECAM-1, VEGF, hodc gen ung thu khéc, vi du, gen ung thu khac duge

mo ta trong ban mo ta nay.

"Peptit thAm thau té bao" ¢6 thé thdm thiu qua té bao, vi du, té bao vi sinh vat, nhu vi
khuén hogc té bao ndm, hoic té bao dong vat c¢6 vi, nhu té bao clia nguoi. Peptit thdm thau
té bao vi khuén c6 thé 13, vi du, peptit mach thang xodn o (vi du, LL-37 hodc Ceropin P1),
peptit chtra lién két disulfua(vi du, o -defensin, B-defensin hodc bactenexin), hodc peptit chi
chtta mot hodc hai axit amin troi (v du, PR-39 hodc indolixidin). Peptit tham thiu té bao
con ¢6 thé bao gdm tin hiéu dinh vi nhan (NLS). Vi dy, peptit thdm thau té bao c6 thé 1a
peptit ludng tinh hai nhanh, chang han nhu MPG, ma c6 ngudn gbc tir mién peptit dung hop
ctia gp41 HIV-1 va NLS ctia khang nguyén T 16n SV40 (Simeoni va cdng sy, Nucl. Acids
Res. 31:2717-2724, 2003).
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Theo mdt phwrong 4n, peptit huéng dich c6 thé 13 peptit ludng cue xodn 6¢ 0. Vi du
vé peptit ludng cuc xoén dc o bao gdm, nhung khdng chi gidi han &, xecropin, lycotoxin,
paradaxin, buforin, CPF, peptit twong tu bombinin (BLP), cathelixidin, xeratotoxin, peptit S.
clava, peptit khang vi khuan & rudt ¢4 mit da myxin (HFIAPs), magainin, brevinin-2,
dermaseptin, melittin, pleuroxidin, peptit HoA, peptit Xenopus, esculentinis-1, va caerin. T6t
hon, mot sb yéu t6 s& duoc xem xét dé duy tri tinh toan ven cda do 6n dinh chudi xodn. Vi
du, sd lugng tdi da géc lam 6n dinh chudi x04n & dugc st dung (vi du, leu, ala, hodc lys),
va s luong ti thiéu gbe khir dn dinh chudi xoan duoc st dung (vi du, prolin, hodc don
phan monome mach vong. Gc¢ gin mii s& duge xem xét (vi du Gly 1a vi du vé gbc gin mil
N va/hodic amit hoa dau tan cung C ¢6 thé duoc st dung dé tao ra lién két H bién ngoai dé
lam 6n dinh chudi xoén. Sy tao thanh ciu ndi mudi giira gdc ¢6 dién tich trai diu, dugc phan
tach boi cac vitri i+ 3, hodc i + 4 ¢6 thé tao ra tinh én dinh. Vi du, géc tich dién duong nhu
lysin, arginin, homo-arginin, ornithin hozc histidin c¢6 thé tao cau nbi mubi véi gbe anion

glutamat hodc aspartat.

Phdi tir peptit va gia peptit bao gdm cac peptit c6 trong tw nhién hodc peptit dugc cai
bién, vi du, peptit D hodc L; peptit o, B, hodc y; peptit N-metyl; azapeptit; peptit c6 mot
hozc nhiu amit, #éc Ia, peptit, cc lién két dugc thay thé bang mot hodc nhiéu lién két uré,

thiouré, carbamat, hodc sulfonyl uré; hodc peptit mach vong.

Phdi t huéng dich c6 thé 1a phdi tir bat ky ma c6 kha ning hudng dich dén thy thé
cu thé. Cac vi du 1a: folat, GalNAc, galactoza, manoza, manoza-6P, cum duong chéng han
nhu cum GalNAc, cum manoza, cum galactoza, hodc aptame. Nhom la td hop gém hai hodc
nhiéu tiéu phan duomng. Cac phdi t huéng dich cing bao gdm cac phdi tir thy thé integrin,
cac phéi tr thu thé chemokin, transferin, biotin, cac phéi tr thu thé serotonin, PSMA,
endothelin, GCPII, somatostatin, cdc phdi tr LDL va HDL. Phdi ti cling c6 thé dugc trén
axit nucleic, vi du, aptame. Aptame c6 thé khong dugc cai bién hodc c6 td hop bét ky cua
céc cai bién duoc bdc 19 & day.

Céc tac nhan giai phong thé hat bao gdm imidazol, poly hogc oligoimidazol, PEI,
peptit, peptit tao dung hop, polycaboxylat, polyatich dién dwong, oligo che gidu hodc poly

tich dién duong ho#c anion, axetal, polyaxetal, ketal/polyketyal, orthoester, polyme c6 thay



52561 461389

- 46 -

d6i tich dién dwong hozc anion dugc che gidu hodc khong dugc che gidu, dendrime c6 thay

doi tich dién duong hodc anion dugc che giéiu hodc khong dugce che giéu.

Céc chat diéu bién PK 1 tén viét tit caa chit didu bién duoc dong hoc. Cac chit didu
bién PK bao gém chit va lipit, axit mat, steroit, chét tuong tu phospholipit, peptit, chét lién
két protein, PEG, vitamin v.v. C4c chét diéu bién PK vi du bao gém, nhung khong gi6i han
&, cholesterol, axit béo, axit cholic, axit lithocholic, dialkylglyxerit, diaxylglyxerit,
phospholipit, sphingolipit, naproxen, ibuprofen, vitamin E, biotin v.v. Oligonucleotit ma c6
chtra mot s6 lwong céc lién két phosphorothioat con duge biét 1a lién két véi protein huyét
thanh, do d6 oligonucleotit ngén, vi du, oligonucleotit c6 khoang 5 bazo, 10 bazo, 15 bazo
hodc 20 bazo, chta nhiéu lién két phosphorothioat trong khung ciing ¢ thé tuan theo sing

ché 1am phéi tu (vi du, 1am phdi tir diéu bién PK).

Ngoai ra, aptame ma lién két véi cac thanh phén trong huyét thanh (vi du, protein

trong huyét thanh) ciing c¢6 thé lam phdi tir didu bién PK theo sang ché.

Céc lién hop phéi ti khéc theo sang ché duge mo ta cac don sang ché My USSN:
10/916,185, nop ngay 10 thang 8 nam 2004; USSN: 10/946,873, ndp ngay 21 thang 9 nam
2004; USSN: 10/833,934, ndp ngay 3 thang 8 nam 2007; USSN: 11/115,989 ndp ngay 27
thang 4 ndm 2005 va USSN: 11/944,227 ndp ngay 21 thang 11 ndm 2007, dugc két hop &
day chi nham muc dich tham khao.

Khi ¢6 mit hai hodc nhiéu phéi tir, cac phdi ti ndy ¢ thé co tit ca cac dic tinh gidng
nhau, tAt ca cdc dic tinh khac nhau hodc mét sé phdi tir c6 céc dic tinh gidng nhau trong khi
mdt s khac lai ¢6 dic tinh khac nhau. Vi du, phéi tr ¢6 thé co cac dic tinh huéng dich, ¢6
hoat tinh noi thAm thdu hodc c6 dic tinh diéu bién PK. Theo mot phuong én, tat ca cac phdi

tl c6 cac tinh chat khac nhau.

Cac phéi tr c6 thé duoc ndi véi oligonucleotit & cac vi tri khac nhau, vi du, dau 3°,
dau 5°, va/hodc & vi tri gitta. Theo mot sb phuong an, phéi tr duogc gén vao oligonucleotit
théng qua day xen gitta, vi dy, chat mang duge md ta trong ban mo té nay. Phéi tir hodc
phéi tir dugc nbi c6 thé c6 mit trén monome néu monome nay dugc két hop vao soi dang
duoc téng hop. Theo mot s6 phuong 4n, phéi tir ¢6 thé dugc két hop nho ndi véi "tién t6"
monome sau khi "tién t6" monome nay da dugc dua vao sgi dang phat trién. Vi dy, monome

c6, vi du, day duogc két thic boi amin (#ke Ia, khong c6 phéi tir két hop), vi du, TAP-
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(CH2).NH> c¢6 thé dugc két hop vao soi oligonucleotit phat trién. Trong céng doan tiép theo,
tike 1a, sau khi két hop tién t6 monome vao o1, phéi tr ¢6 nhom ai dién t0, vi du, nhém
pentaflophenyl este hogc aldehyt, sau d6 c6 thé gin vao tién t6 monome bang cach ndi
nhém 4i dién t nay cta phéi tir voi nhom 4i nhan & ddu tdn ciing ciia mbi ndi cia tién t6
monome.

Trong mot vi du khac, monome c¢6 nhom héa hoc thich hop dé tham gia phan tmg
héa hoc Click c6 thé duoc két hop, vi du, doan ndi/lién két tan cung la azit hodc alkyne.
Trong hoat ddng tiép theo, nitc [a, sau khi két hop monome tién chat vao soi, phéi tir ¢6
nhoém héa hoc bd sung, vi du alkyne hodc azit c6 thé duoc gin vao monome tién chat bang

cach cdp doi alkyne va azit véi nhau.

Theo mét sb phuong 4n, phbi tir c6 thé dwoc lién hop véi nucleobazo, gbe duong,
hoic lién két internucleosidic ctia cac phan tir axit nucleic. Sy lién hop véi nucleobazo purin
hodc din xuét ctia n6 c6 thé xay ra & vi tri bit ky bao gdm, cic nguyén tlr trong vong hoic
ngoai vong. Theo mot sb phuong an, cac vi tri 2, 6, 7, hodc § cia nucleobazo purin duoc
gén vai gbe lién hop. Su lién hop véi nucleobazo pyrimidin hodc dan xudt clia né cling ¢6
thé xay ra & vi tri bat ky. Theo mdt s6 phuong 4n, cac vi tri 2, 5, va 6 cua nucleobazo
pyrimidin ¢6 thé duoc thé bang gdc lién hop. Su lién hop véi cac gdc dudng cua nucleosit
c6 thé xay ra nguyén tir cacbon bét ky. Vi du vé nguyén tir cacbon clia gbe duong co thé
dugc gén vao gde lién hop bao gdbm nguyén tir cacbon & vi tri 2', 3", va 5'. Vi trf 1' cling ¢
thé duoc gén v6i gbe lién hop, nhu trong ge khong bazo. Lién két gitra cac nucleosit ciing
¢6 thé mang gdc lién hop. Dbi vai lién két chira phospho (vi du, phosphodieste,
phosphothioat, phosphorodithiotat, phosphoroamidat, va lién két twong tw), gdc lién hop c6
thé duoc gin truc tiép vao nguyén ti phospho hodc vao nguyén tir O, N, hodc S dugc lién
két v6i nguyén t phospho. Di vai lién két gitra nucleosit chira amin hogc amit (v{ du,
PNA), gbc lién hop c6 thé duge gin vao nguyén tir nito clia amin hodc amit hodc vao

nguyén t& cacbon bén canh.
Phdi tir GalNAc va cAu nédi

Theo mot sb phuwong 4n, siARN huéng dich vao gen HAO1 dugc lién hop véi
carbohydrat vi du monosacarit (chéng han nhu GalNAc), disacarit, trisacarit, tetrasacarit,

polysacarit. Theo mot s6 phuong 4n, siARN dugc lién hop voi phbi tir N-
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axetylgalactosamin (GalNAc). Tang cudng su phan phdi hiéu qua dén té bao gan sau khi
dung dudi da. Phuong phéap két hop carbohydrat, vi dy, N-axetylgalactosamin, voi, vi du,
siARN da dugc biét rd ddi v6i ngudi ¢6 hiéu biét trung binh trong linh vue. Céc vi du ¢ thé

duoc tim théy trong US§,106,022 va W0O2014/025805.

Theo mdt s6 phuong an, siARN hudng dich gen HAO!1 dugc lién hop véi phéi t, vi
du, véi GalNac, thong qua cau ndi. Vi du, phéi tir c6 thé 1a mot hodc nhidu dan xuit

GalNAc (N-axetylglucosamin) dugc gin thong qua ciu ndi nhanh hoa tri hai hodc hoa tri ba.

Theo mot phuong 4n, dsARN theo séang ché dugc lién hop véi cau n6i nhanh héa tri

TZA_LZA

n PZA_QZA_RZA |

,\,-[ @A

[ p2B_2B_p 2B |

Coéng thuce (IV)

T2B_| 28

:
)P3A'Q3A—R3A‘ " T3A_L3A
°q

\{\ p3B_Q3B_R3B ] = T3B.; 3B
°q

Cong thuc (V)

NaVaW )

]
P4A"Q4A'R4A‘ "™ T4A_|L4A
q
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PSA_QSA_RSA ” T5A.5A

PSB_QSB_RSB - T5B_| 5B
q

PSC_QSC_RSC ]_55_TSC-L5C
q

Codng thue (VII)

trong do:

A, 28, 4, g8, g4, q*B, q*4, q°B va ¢°C doc 14p biéu thi cho mdi lan xuat hién cia
0-20 va trong d6 don vi lap c6 thé gidng hodc khic nhau;

1’1’161 P2A PZB P3A P}B P4A P4B PSA PSB PSC T2A TZB T3A T3B T4A T4B T4A TSB
T5C doc lap 1a d6i véi mdi 1an lap lai vang mat, CO, NH, O, S, OC(0), NHC(0), CHa,
CH,NH hoidc CHO;

Q*, Q% Q, Q%, Q*, Q*B, Q*, Q°B, Q°° doc lap la dbi voi mdi sy khong co mat,
alkylen, alkylen dugc thé trong d6 mét hodc nhiéu metylen co thé bi ngat quang hozc bi két
thuc béi mot hodc nhidu O, S, S(0), SO2, N(RN), C(R")=C(R"), C=C hoic C(0);

mdi R?A, R2B, R3A, R3B, R#A, R*B, R5A, RB, R5C doc lap 1a dbi vi mbi 1an 13p lai ving

mit, NH, O, S, CH,, C(0)0, C(O)NH, NHCH(R*)C(0), -C(0)-CH(R?)-NH-, CO, CH=N-O,

0]
HO O S—sS S—S
H —N. . N r"\r N _
ywﬁu,% i ﬁ>< : NN hoge

heteroxyclyl;

L2A 128 134 3B 14 4B [5A LB va 1.5 biéu thi phdi t; fikc /o mdi nhom doc lap
cho mdi 1an xuét hién monosacarit (nhu GalNAc), disacarit, trisacarit, tetrasacarit,
oligosacarit, hodc polysacarit; va

R? 13 H hodc chudi axit amin bén.

Dan xuét GalNAc lién hop hoa tri ba 1a ddc biét htru dung dé su dung véi tac

nhan ARNi dé tc ché su biéu hién cua gen dich, nhu cac dan xuét c6 cong thue (VII):
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pSA.QSARSA - T5A_| 5A

q
SB_SB_p 5B 5B_j 5B
P>P-Q>"-R I——SB 5L
q
PSC_QSC_RSC]___TSC_L5C
qSC

Cong thtae (VID)

trong d6 L3, LB va 1.5 thé hién monosacarit, nhu dan xuat GalNAc.

Vi du vé cac nhém lién két nhanh hoa tri hai va héa tri ba pht hop lién hop vé6i dan

xuét GalNAc bao gdbm, nhung khong chi giéi han &, cac hop chat sau:
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H 5
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Céc phdi tir khac

Theo mdt s phuong 4n phéi tir dwoc chon tir mdt trong s6 céac phdi tir sau:

OH OH

HO OV\/\H/NM\/\/“\N '

AcHN
OH OH Y
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0 \/\/\)L < f \O
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ACHN
OH OH )

4
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III. Phan phdi ARNi theo sang ché

Su phéan phéi tac nhan iARN theo sdng ché cho té bao vi du, té bao & dbi tuong,

ching han nhu ngudi (vi du, d6i tugng can ching, chang han nhu d6i twong mac roi loan cé
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két hop véi HAO1) ¢6 thé dat duge theo mot sé cach khac nhau. Vi dy, viéc phén phéi c6
thé dugc thuc hién bang cach cho té bao tiép xuc véi ARNi theo séng ché hodc trong 6ng
nghiém hodc trong co thé. Viéc phan phéi trong co thé ¢6 thé cling dugce thuc hién mdt cach
truc tiép bang cach sir dung ché phim bao gdm ARNI, v/ du, dsARN, cho déi twong. Tuy ¥,
viéc phan phéi trong co thé c6 thé dugc thuc hién mot cach gian tiép biang cach sir dung mot
hozc nhiéu vét truyén ma ma héa va dinh hudng sy biéu hién ciia ARNi. Cac thay thé nay

duogc trinh bay dudi day.

Nhin chung, phuong phap bit ky dé phan phéi phén tir axit nucleic (in vitro hodc in
vivo) ¢6 thé dugc 1am thich tng dé s dung véi iARN theo sang ché (xem vi du, Akhtar S.
va Julian RL. (1992) Trends Cell. Biol. 2(5):139-144 va W094/02595, duoc két hop & day
bang cach vién din toan bd). D& phan phbi trong co thé , céc yéu to can phai xem xét dé
phan phéi mot phan tir ARNi bao gdm, vi dy, tinh dn dinh sinh hoc ctia phan tir duge phan
phdi, su ngin chin cia cac hidu tmg khong cu thé, va su tich tu ctia phan tir dwgc phan phbi
trong mo muc tiéu. Cac hi¢u tng khong cu thé ctia ARNi ¢6 thé duoc tdi thiéu hoa boi vide
str dung cuc bd, vi dy, bdi viée tiém hodc céy ghép truc tiép vao trong md hodc st dung ché
phém mot cach cuc bd. Viée st dung cuc bd 1én vi tri diéu tri tdi da hoa néng dd khu vuc
cla tac nhan, han ché tiép xtic clia tic nhan dén cdc md toan than ma co thé bi hai boi tac
nhan hogc tac nhan c6 thé 1am suy thoai, va cho phép tong s liéu ctia phan tr ARNi thap
hon dé sir dung. Mot vai nghién ciru da thé hién s dwoc thé hién gia thap thanh cong san
pham gen khi clia gen cac sn pham khi ARNi duge st dung mt cach cuc bd. Vi du, viée
phan phéi trong mét ctia VEGF dsARN bang cach tiém trong thiy tinh thé & khi
cynomolgus (Tolentino, MJ., va cdng sw (2004) Retina 24:132-138) va tiém dud¢i vong mac
& chudt (Reich, SI., va cong sw (2003) Mol. Vis. 9:210-216) déu duoc thé hién la lam ngan
ngira su tao mach méi & miu thi nghiém bi thoai hoa diém vang lién quan dén tudi tac.
Ngoai ra, sy tiém trong khdi u truc tiép cia dsARN & chudt lam giam thé tich khéi u (Pille,
J., va cong su (2005) Mol. Ther.11:267-274) va co thé kéo dai su séng cua con chudt mang
khdiu (Kim, WI., va céng su (2006) Mol. Ther. 14:343-350; Li, S., va cong su (2007) Mol.
Ther. 15:515-523). Su can trd ARN ciing dugc thé hién 1a thanh cong v6i su phan phdi cuc
bo vao CNS bang céach tiém truc tiép (Dorn, G., va cong su. (2004) Nucleic Acids 32:e49;
Tan, PH., va céng su (2005) Gene Ther. 12:59-66; Makimura, H., va cong sw (2002) BMC
Newrosci. 3:18; Shishkina, GT., va céng su (2004) Neuroscience 129:521-528; Thakker,
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ER., va céng su (2004) Proc. Natl. Acad. Sci. U.S.A. 101:17270-17275; Akaneya,Y ., va
cong sw (2005) J. Neurophysiol. 93:594-602) va vao phdi bang cach ding trong miii
(Howard, KA., va cong su (2006) Mol. Ther. 14:476-484; Zhang, X., va céng su (2004) J.
Biol. Chem. 279:10677-10684; Bitko, V., va cong s (2005) Nat. Med. 11:50-55). Bé sit
dung ARNI toan than dé diéu tri bénh, ARN c6 thé dugc cai bién hodc ngoai ra dugc phan
phdi str dung hé thdng phan phdi thudc; ca hai phuong phéap hoat tinh nhim ngan chin sy
thodi bién nhanh chéng ctia dsSARN béi endo- va exo-nucleaza trong co thé. Cai bién cua
ARN hoic chit mang duogc con ¢6 thé cho phép nhim dén ché phdm ARNi md muc tiéu va
tranh cac hiéu ing ngoai muc tiéu khong mong mudn. Cac phan tir ARNi c6 thé dugc cai
bién bang cach lién hop hoa chét véi cac nhom wa lipit nhu cholesteol dé 1am ting su hap
thu va ngén chan sy thoai bién té bao. Vi du, iARN dugc dinh hudng chéng lai ApoB dugc
lién hop voi géc cholesterol wa lipit dugc tiém toan than vao con chudt va dan dén su bét
hoat cia mARN apoB & ca gan va hdng trang (Soutschek, J., va cdng sw (2004) Nature
432:173-178). Su lién hop cua iARN véi aptame da duoc thé hién 1a 1am (rc ché sy phat
trién khdi u va lam trung gian cho su thoai bién khdi u & mau chudt bi ung thu tuyén tién
liét (McNamara, JO., va céng su (2006) Nat. Biotechnol. 24:1005-1015). Trong phuong 4n
thay thé, ARNi c6 thé duoc phan phbi sir dung cic hé théng phan phéi thubc nhu hé thong
phén phéi hat nano, dendrime, polyme, liposom, hodc cation. Cac h¢ théng phéan phéi cation
tich dién duong tao diéu kién lién két ctia mot phan tir ARNi (dién tich Am) va cling tang sy
twong téc tai mang té bao dién tich &m dé cho phép su hap thu hiéu qua ctia ARNi bsi té
bao. Lipit cation, dendrime, hodc polyme cé thé duoc lién két voi iARN, hodc lam tao thanh
tai ho#c vi hat (xem vi du, Kim SH., va c¢ong su (2008) Journal of Controlled Release
129(2):107-116) ma boc léy iARN. Viéc tao thanh cua boc hodc mixen con ngén chén sy
tho4i bién ctia ARNi khi dugc st dung toan than. Phuong phép san xuét va dung phirc hop
cation- iARN thudc kha nang ctia ngudi ¢6 hiéu biét trung binh trong linh vue (xem vi du,
Sorensen, DR., va cong sw (2003) J. Mol. Biol 327:761-766; Verma, UN., va cong su (2003)
Clin. Cancer Res. 9:1291-1300; Arnold, AS va cong su (2007) J. Hypertens. 25:197-205,
duoc két hop ¢ day bang cach vién din mot cach toan bg). Mot sb vi du khong 1am gi6i han
sang ché v& hé phan phéi thudc hitu dung dé phan phdi toan than cua iARN bao g6m
DOTAP (Sorensen, DR., va cong sw (2003), supra; Verma, UN., va céng su (2003), supra),

Oligofectamine, "hat axit nucleic lipit ran" (Zimmermann, TS., va cong sy (2006) Nature
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441:111-114), cardiolipin (Chien, PY., va cong su (2005) Cancer Gene Ther. 12:321-328;
Pal, A., va cong su (2005) Int J. Oncol. 26:1087-1091), polyetylenimin (Bonnet ME., va
cong sir (2008) Pharm. Res. cong bd dién t ngay 16 thang 8 trude khi in; Aigner, A. (2006)
J. Biomed. Biotechnol. 71659), peptit Arg-Gly-Asp (RGD) (Liu, S. (2006) Mol. Pharm.
3:472-487), va polyamidoamin (Tomalia, DA., va cong sw (2007) Biochem. Soc. Trans.
35:61-67; Yoo, H., va céng su (1999) Pharm. Res. 16:1799-1804). Theo mot sb phuong an,
ARNIi tao thanh ciu tric kép voi xyclodextrin dé st dung toan than. Phuong phap dé sir
dung va duoc phdm ciia cdc ARNI va xyclodextrin ¢6 thé tim thdy trong Sang ché My Sé.

7,427,605, ma duoc két hop & day chi dé tham khao.
Vit truyén mi héa cho iARN theo sang ché

iARN hudng dich gen HAO1 c6 thé dugc biéu hién tir don vi phién ma duge cai xen
vao vat truyén ADN hodc ARN (xem vi du, Couture, A, va cong su., TIG. (1996), 12:5-10;
Skillern, A., va ¢dng sur., Cong bd don qubc té PCT sé6 WO 00/22113, Conrad Cong bb don
quéc t6 PCT s WO 00/22114, va Conrad, Sang ché M¥ s6. 6,054,299). Su biéu hién c6 thé
1a nhanh choéng (trong vong hang gior dén tuan) hodc kéo dai (hang tuan dén hang thang
hodc lau hon), phu thude vao cAu tric cu thé duogce st dung va mé hodc loai té bao muc tidu.
Céc thong tin di truyén c6 thé dugce dua vao nhu ciu tric mach thang, plasmit mach vong,
hodc vat truyén virut, ma c6 thé 1a vat truyén tich hgp hodc khong tich hop. Gen chuyén co
thé con dugc tao clu tric d& cho phép n6 duoc di truyén dudi dang plasmit ngoai nhiém sac

thé (Gassmann, va cong sw., Proc. Natl. Acad. Sci. USA (1995) 92:1292).

Soi don hoac cac s¢i ctia ARNI ¢é thé duoc sao ma tu chét tdng xuc tac trén vat
truyén biéu hién. Khi hai riéng biét soi duge thé hién dé tao ra, vi du, dsARN, hai vat truyén
biéu hién riéng biét c6 thé cling duge dwa vao (vi du, bang cach bién nap hoic chuyén nap)
vao trong té bao dich. Ngoai ra mdi soi don ctia dsSARN c6 thé duoc sao ma boi cac chat
tang xuc tac cd hai déu nim trén cung plasmit biéu hién. Theo mdt phuong an, dSARN duoc
thé hién nhu polynucleotit 1ap lai duoc dao ngugce duge ndi boi 1ién két trinh tu
polynucleotit ma dsARN c6 cAu tric canh va vong.

Vit truyén biéu hién ARNi thuong 1a plasmit ADN hodc vét truyén virut. vat truyén
bidu hién thich hop véi cac té bao nhan chudn, tét hon 1a cac chit thich hop véi cac t€ bao

thudc xuong song, c6 thé duoc sir dung dé tao ra céc cau tric tai t0 hgp cho sy biu hién cua
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ARNIi nhu dugc mo ta & day. Vat truyén biéu hién té bao nhan chuén duoc biét dén rong rai
trong linh vuc va sén c6 tir nhiéu ngudn trén thi truong. Thong thudng, vat truyén nay dugc
cung cdp chira cac vi tri gidi han thuan tién dé bd sung phan khic axit nucleic mong mudn.
Viéc phan phdi vét truyén biéu hién ARNI c6 thé 13 toan than, nhu boi viée st dung qua
tiém tinh mach hodc ti€m bép, béng viéc st dung dbi vai cac té bao muc tiéu ting léy tur
bénh nhan sau d6 lai dua vao trong bénh nhén, hodc boi bit ky phuong phap khac ma cho

phép dua vao trong t& bao dich mong mudn.

Plasmit biéu hién ARNI ¢6 thé dua té bao vao trong té bao dich nhu ciu truc kép véi
chét mang cation lipit (vi dy, Oligofectamin) hodc cdc chit mang khong-cation gdc lipit (vi
dy, Transit-TKO™). Viéc bién nap da lipit cho dot bién do ARNi nhdm dén cac ving khac
nhau ctia ARN dich trong khoang thoi gian mot tudn hodc nhiéu hon ciling thudc pham vi
sang ché. Su dua thanh cong vt truyén vao trong té bao chu c6 thé duoc theo ddi bang cach
st dung nhidu phuong phap da biét. Vi du, nhanh chéng duge bién nap c6 thé 1a truyén tin
hiéu véi chét thong bao, nhu chét danh diu huynh quang, nhu Green Fluorescent Protein
(GFP). Su 8n dinh khi duoc bién nap cua té bao ngodi co thé séng c¢6 thé duge dam bao
bang céach st dung chét danh ddu ma cung cip té bao duge dugc bién nap vdi su khang cac

yéu t6 tir moi truong cu thé (vi du, khang sinh va thudc), nhu khang hygromyxin B.

Céc hé théng vt truyén gidng virut ma c6 thé dugc stt dung véi cac phuwong phép va
ché pham dugc mo ta & day bao gbm, nhung khong gi¢i han &, (a) vat truyén adenovirut; (b)
vét truyén retrovirut, bao gdm nhung khong giéi han & vat truyén lentivirut, virut bénh bach
cau & chudt moloney, v.v.; (c) vat truyén duoc két hop adeno virut; (d) vat truyén virut bénh
gop da; (e) vat truyén SV 40; (f) vat truyén virut polyoma; (g) vat truyén virut papilloma;
(h) vat truyén virut u nht; (i) vét truyén virut bénh dau mua nhu orthopox, vi du, vat truyén
virut bénh ddu mua hodc avipox, vi du virut bénh gia cAm hodc virut bénh tir ga; va (j)
adenovirut yéu hodc phu thudc virut trg giup. Céc virut sao chép bi 15 con ¢6 thé 1a 1gi thé.
Céc vt truyén khac nhau sé& hoic s& khong tro thanh hop nhét vao trong céc té bao gen. Cac
cAu trac c6 thé bao gém céc trinh tu virut dé duoc bién nap, néu dugc mong mudn. Ngoai
ra, cAu truc ¢ thé duge hop nhét vao trong vat truyén c6 kha ning clia episome sao chép, v
du vt truyén EPV va EBV. Céc cAu tric dé tai td hop su biéu hién ctia ARNi sé& thong

thudng yéu cau cac yéu to diéu chinh, vi du, cac chat tdng xic tac, cac chat tang cuong, v.v,
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dé dam bao su bicu hién cua ARNI trong cac t€ bao muc tiéu. Cac khia canh khac dé xem

x€t cho vat truyén va céc cau tric dugc md ta thém dudi day.

Vit truyén hitu dung dé phan phdi ARNi s& bao gdm céc yéu t6 diéu chinh (chit ting
xUc tac, cac chat ting cuong, v.v.) du cho su bi¢u hién ciia ARNi trong t€ bao hodc mo dich
mong mubn. Cac yéu t6 didu chinh co thé duge chon dé cung cap hoic 1a su biéu hién cdu

truc hodc duge didu chinh/quy nap.

Su biéu hién cua iARN c6 thé duoc diéu hoa chinh xac, vi du, bang cach st dung
trinh tu diéu hoa cam Gng ma dé& bi anh huéng ddi v6i cac chat didu hoa sinh 1y nhat dinh, v
du, ham lugng glucoza tudn hoan, hodc hormon (Docherty va cong su., 1994, FASEB J.
8:20-24). Céc hé thdng biéu hién cam tmg nhu vay, thich hop dé diéu khién sy biéu hién
dsARN trong té bao hoic & dong vat c6 va bao gém, vi dy, quy dinh bdi ecdyson, bdi
estrogen, progesteon, tetraxyclin, thudc gay cam Gng héa hoc ctia sw nhi trung hoa, va
isopropyl-beta-D1 -thiogalactopyranosit (IPTG). Nguoi ¢6 trinh dd trong linh vuc s& ¢6 thé
chon trinh tu diéu chinh/chét tang xuc tac thich hop dya trén y dinh st dung ciia ARNi trao

d6i thong tin di truyén.

Vat truyén thudc virut ma chira céc trinh tu axit nucleic ma héa ARNi cd thé duoc st
dung. Vi duy, vat truyén retrovirut c6 thé duoc dung (xem Miller va céng su., Meth.
Enzymol. 217:581-599 (1993)). Cac vat truyén retrovirut chita c4c thanh phan can thiét dé
dong gdi chinh xé4c gen virut va tich hgp vao trong ADN té bao chu. Céc trinh tu axit
nucleic ma hoa ARNi dugc nhan ban trong mot hodc nhiu vt truyén, ma tao didu kién
phan phdi axit nucleic vao trong bénh nhan. Chi tiét hon vé vat truyén retrovirut c6 thé duoc
tim,théy, vi du, trong tai liéu Boesen va cong su., Biotherapy 6:291-302 (1994), ma md ta
viée st dung VAt truyén retrovirut dé phan phdi gen mdr1 cho té bao gbc tao mau dé lam cho
té bao gdc nay khang hon déi v6i héa tri liéu. Céc tai liéu tham khao khac mo ta viéc su
dung vat truyén retrovirut trong liéu phap gen la: Clowes va cdng sw., J. Clin. Invest.
93:644-651 (1994); Kiem va cdng sw., Blood 83:1467-1473 (1994); Salmons va Gunzberg,
Human Gene Therapy 4:129-141 (1993); va Grossman va Wilson, Curr. Opin. in Genetics
and Devel. 3:110-114 (1993). Vit truyén lentivirut dugc du tinh dé su dung bao gf)m, vi du,
vat truyén gde HIV duge mb ta trong Sang ché My s6 6,143,520; 5,665,557; va 5,981,276,
ma duoc két hop & day dé tham khdo.
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Céc adenovirut ciing duoc du tinh dé ding trong viéc phan phdi cac ARNi theo sang
ché. Cac adenovirut 1a céc chat truyén dic biét thu hat, vi du, dé phan phéi cac gen dén biéu
mo dudng hd hap. Cac adenovirut xAm nhap vao biéu mé duong hd hap mdt cach tur nhién
khi ching gy ra bénh nhe. Cac muc tiéu khac cho cac hé théng phan phdi gbc adenovirut 1a
gan, hé thdng than kinh trung wong, cac té bao thudc mang trong, va co bap. Cac adenovirut
¢6 loi thé 14 ¢6 kha ning l1ay nhiém cac té bao khong chia. Kozarsky va Wilson, Current
Opinion in Genetics and Development 3:499-503 (1993) thé hién tém tat vé liéu phap gen
trén co so adenovirut. Bout va cong sw., Human Gene Therapy 5:3-10 (1994) chirmg minh
viée str dung vt truyén adenovirut dé chuyén gen vvao biéu mo ho hép cua khi rhesus. Cac
truong hop khéc cta viée st dung adenovirut trong li€u phép gen c6 thé dugc tim thay trong
Rosenfeld va cdng su., Science 252:431-434 (1991); Rosenfeld va cong su., Cell 68:143-
155 (1992); Mastrangeli va céng sw., J. Clin. Invest. 91:225-234 (1993); Cong bd PCT
W094/12649; va Wang, va cong suw., Gene Therapy 2:775-783 (1995). Vat truyén AV thich
hop dé biéu hién iARN duoc dua ra trong sang ché, phuong phép tao chu trac vat truyén AV
tai t& hop, va phuong phap phan phéi vat truyén vao té bao dich, duoc mo ta trong Xia H va

cong su. (2002), Nat. Biotech. 20: 1006-1010.

Vit truyén virut két hop adeno (AAV) cling c6 thé dugce dung dé phan phdi iARN
theo sang ché (Walsh va cong sw., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); Sang
ché My sé. 5,436,146). Theo mdt phuong én, ARNi c6 thé duge biéu hién nhu hai phan
riéng biét, bd sung cac phan tir ARN sgi don tir vét truyén AAV téi t6 hop 6, vi du, hodc
c4c chét tang xtc tic ARN U6 hodc H1, hodc chét tang xuc tac cytomegalovirut (CMV).
Vat truyén AAV thich hop dé biéu hién dsARN dugc néu trong séng ché, phuwong phép tao
chu trac vat truyén AV tai td hop, va phuong phap phén phéi vat truyén vao té bao dich
dugc md ta trong Samulski R va cdng suw. (1987), J. Virol. 61: 3096-3101; Fisher K J va
cong sue. (1996), J. Virol, 70: 520-532; Samulski R va cgng sw. (1989), J. Virol. 63: 3822-
3826; Sang ché My sb. 5,252,479; Séng ché My s6. 5,139,941; Don Séng Ché Qudc Té S6
WO 94/13788; va Don Sang Ché Quéc Té S6 WO 93/24641, toan bo phan boc 16 cta ching
duogc két hop ¢ day dé tham khao.

Vit truyén virut khac thich hop dé phan phdi iARN theo sang ché 1a virut mun dau

mua chang han nhu virut bénh dau mua, vi du bénh dau mua gidm ddc luc chang han nhu
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Virut Ankara dugc cai bién (MVA) hoac NYVAC, avipox chéng han nhu ddu mua ga hoac

ddu mua chim hoang yén.

Ai tinh cta vt truyén thudc virut c¢6 thé dugc cai bién boi lam gia vét truyén véi
protein bao boc hodc dbi giéng bé mat khéac tir cac virut khac, hodc bai viée thay thé protein
capsit virut khac, thich hop. Vi dy, vat truyén lentivirut ¢6 thé 12 1am gia v&i cac protein bé
mat tir virut mun nudc & miéng (VSV), bénh dai, Ebola, Mokola, va tuong tu. Vét truyén
AAV c¢6 thé duoce 1am cho hudng dich vao cac té bao khac nhau bang cach thiét ké vat
truyén dé biéu hién cac typ huyét thanh protein capsit khac nhau; xem vi du, Rabinowitz J E
va cong su. (2002), J Virol 76:791-801, toan bd phin bdc 16 ctia chung duge két hop & day
dé tham khao.

Dugc phdm cta vat truyén c6 thé bao gdbm vat truyén trong chét pha logng chip nhan
duoc, hodc co thé bao g?)m chét nén phéat tdn cham trong d6 ta dugce phan phéi gen dugc
nhung. Ngoai ra, khi vat truyén phan phdi gen hoan toan ¢6 thé dugc tao ra nguyén ven tir
cac té bao tai td hop, vi du, vat truyén retrovirut, dugc phém 6 thé bao gém mot hoac nhiéu

té bao ma tao ra hé théng phan phdi gen.
IV. Dugc phidm theo sang ché

Sang ché con bao gdm dugce phdm va ché pham chira cic ARNi theo sang ché. Theo
mot phuong &n, sang ché @& xuét dugc phém chira ARNi, nhu dugc mé ta & day, va chét
mang dugc dung. Duge phim chita iARN hitu dung dé diéu tri bénh két hop HAO1 hodc rdi

loan. Céc dugc phdm ndi trén dugce diéu ché dya trén ché do phan phoi.

Duoc phém chira tac nhan ARNIi theo sang ché ¢6 thé 1a, vi du, dung dich c6 hodc
khong c6 dung dich dém, hodc ché pham chira chat mang dugc dung. Duge pham nay bao
g@)m, vi du, duoc phém nudc hodc két tinh, ché phém liposom, ché phém mixen, nhii trong,

va vét truyén liéu phép gen.

Trong cac phuong phép theo sang ché, tdc nhan ARNI c6 thé duge dung trong dung
dich. Tac nhan ARNI tu do ¢c6 thé duoc dung trong dung dich khong dugc dém, vi duy, trong
nude mudi hodc trong nude. Theo cach khéc, siARN tu do cling ¢6 thé duoc dung trong
dung dich dém thich hop. Dung dich dém c6 thé bao gém axetat, xitrat, prolamin, cacbonat,

hodc phosphat, hodc dang két hop bat ky cia chiing. Theo mdt phuong 4n, dung dich dém 1a
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nuéc mudi dém phosphat (PBS). P pH va ndng d6 mol cta dung dich dém chira tic nhén

ARNI c6 thé duogc didu chinh sao cho n6 thich hop dé ding cho dbi tuong.

Theo mdt s6 phuong 4n, dung dich dém con chta tic nhan dé kiém soat ndong do mol
cua dung dich, sao cho néng dd mol duoc gilt ¢ tri $b mong mudn, vi du, & tri sb sinh ly ctia
huyét twong ngudi. Cac chat hoa tan ¢ thé dugce bd sung vao dung dich dém dé kiém soat
ndng d6 mol bao gdm, nhung khong chi giéi han &, protein, peptit, axit amin, cac polyme
khong chuyén hoéa, vitamin, ion, dudng, cac chat chuyén hoa, axit hitu co, lipit, hodc mudi.
Theo mdt s6 phuong 4n, tac nhan dé kiém soat ndng do mol cia dung dich 14 mubi. Theo
mot sd phuong 4an, tac nhan dé kiém soat ndng do mol ctia dung dich 1a natri clorua hoidc

kali clorua.

Dugc pham theo sang ché c6 thé dugce dung ¢ lieu lugng du dé e ché sy bi€u hién

cua gen HAOI.
Liéu lwong

Nhin chung, liéu lvgng thich hop ctia iARN theo sdng ché s& nam trong khoang tir
khoang 0,001 dén khoang 200,0 miligam trong mdi kilogam khéi lugng co thé clia thé nhan
trong mdi ngay, nhin chung 12 nim trong khoang ti khoang 0,1 dén 10 hodc tir 1 dén 50 mg
trong mdi kilogam khdi lvong co thé trong mdi ngay. Vi du, dSARN c6 thé duogc dung &
lidu luong khoang 0,01 mg/kg, khoang 0,05 mg/kg, khoang 0,5 mg/kg, khoang 1 mg/kg,
khoang 1,5 mg/kg, khoang 2 mg/kg, khoang 3 mg/kg, khoang 4 mg/kg, khoang 5 mg/kg,
khoang 6 mg/kg, khoang 7 mg/kg, khoang 8 mg/kg, khoang 9 mg/kg khoang 10 mg/kg,
khoang 20 mg/kg, khoang 30 mg/kg, khoang 40 mg/kg, hodc khoang 50 mg/kg trong mdi

liéu don.

Theo phuong an khéc, tac nhan ARN, vi du, dsARN, dugc ding & liéu luong bang
tir khoang 0,1 dén khoang 50 mg/kg, tit khoang 0,25 dén khoang 50 mg/kg, tir khoang 0,5
dén khoang 50 mg/kg, tir khoang 0,75 dén khoang 50 mg/kg, tir khoang 1 dén khoang 50
mg/mg, tir khoang 1,5 dén khoang 50 mg/kb, tir khoang 2 dén khoang 50 mg/kg, tir khoang
2,5 dén khoang 50 mg/kg, tir khoéng 3 dén khoang 50 mg/kg, tir khoang 3,5 dén khoang 50
mg/kg, tir khoang 4 dén khoang 50 mg/kg, tir khoang 4,5 dén khoang 50 mg/kg, tir khoang 5
dén khoang 50 mg/kg, tir khoang 7,5 dén khoang 50 mg/kg, tir khoang 10 dén khoang 50
mg/kg, tor khoang 15 dén khoang 50 mg/kg, tir khoang 20 dén khoang 50 mg/kg, tir khoang
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20 dén khoang 50 mg/kg, tir khoang 25 dén khoang 50 mg/kg, tir khoang 25 dén khoang 50
mg/kg, tir khoang 30 dén khoang 50 mg/kg, tir khoang 35 dén khoang 50 mg/kg, tir khoang
40 dén khoang 50 mg/kg, tir khoang 45 dén khoang 50 mg/kg, tir khoang 0,1 dén khoang 45
mg/kg, tir khoang 0,25 dén khoang 45 mg/kg, tir khoang 0,5 dén khoang 45 mg/kg, tix
khoang 0,75 dén khoang 45 mg/kg, tir khoang 1 dén khoang 45 mg/mg, tir khoang 1,5 dén
khoang 45 mg/kb, tir khoang 2 dén khoang 45 mg/kg, tir khoang 2,5 dén khoang 45 mg/kg,
tir khoang 3 dén khoang 45 mg/kg, tir khoang 3,5 dén khoang 45 mg/kg, tir khoang 4 dén
khoang 45 mg/kg, tir khoang 4,5 dén khoang 45 mg/kg, tir khoang 5 dén khoang 45 mg/kg,
tir khoang 7,5 dén khoang 45 mg/kg, tir khoang 10 dén khoang 45 mg/kg, tir khoang 15 dén
khoang 45 mg/kg, tir khoang 20 dén khoang 45 mg/kg, tir khoang 20 dén khoang 45 mg/kg,
tir khoang 25 dén khoang 45 mg/kg, tir khoang 25 dén khoang 45 mg/kg, tir khoang 30 dén
khoang 45 mg/kg, tir khoang 35 dén khoang 45 mg/kg, tir khoang 40 dén khoang 45 mg/kg,
tir khoang 0,1 dén khoang 40 mg/kg, tir khoang 0,25 dén khoang 40 mg/kg, tir khoang 0,5
dén khoang 40 mg/kg, tir khoang 0,75 dén khoang 40 mg/kg, tir khoang 1 dén khoang 40
mg/mg, tir khoang 1,5 dén khoang 40 mg/kb, tir khoang 2 dén khoang 40 mg/kg, tir khoang
2,5 dén khoang 40 mg/kg, tir khoang 3 dén khoang 40 mg/kg, tir khoang 3,5 dén khoang 40
mg/kg, tir khoang 4 dén khoang 40 mg/kg, tir khoang 4,5 dén khoang 40 mg/kg, tir khoang 5
dén khoang 40 mg/kg, tir khoang 7,5 dén khoang 40 mg/kg, tir khoang 10 dén khoang 40
mg/kg, tir khoang 15 dén khoang 40 mg/kg, tir khoang 20 dén khoang 40 mg/kg, tir khoang
20 dén khodng 40 mg/kg, tir khoang 25 dén khoang 40 mg/kg, tir khoang 25 dén khoang 40
mg/kg, tir khoang 30 dén khoang 40 mg/kg, tir khoang 35 dén khoang 40 mg/kg, tir khoang
0,1 dén khoang 30 mg/kg, tir khoang 0,25 dén khoang 30 mg/kg, tir khoang 0,5 dén khoang
30 mg/kg, tir khoang 0,75 dén khoang 30 mg/kg, tir khoang 1 dén khoang 30 mg/mg, tir
khoang 1,5 dén khoang 30 mg/kb, tir khoang 2 dén khoang 30 mg/kg, tir khoang 2,5 dén
khoang 30 mg/kg, tir khodng 3 dén khoang 30 mg/kg, tir khoang 3,5 dén khoang 30 mg/kg,
tir khoang 4 dén khoang 30 mg/kg, tir khoang 4,5 dén khoang 30 mg/kg, tir khoang 5 dén
khoang 30 mg/kg, tir khodng 7,5 dén khoang 30 mg/kg, tir khoang 10 dén khoang 30 mg/kg,
tir khoang 15 dén khoang 30 mg/kg, tir khoang 20 dén khoang 30 mg/kg, tir khoang 20 dén
khoang 30 mg/kg, tir khoang 25 dén khoang 30 mg/kg, tir khoang 0,1 dén khoang 20 mg/kg,
tir khoang 0,25 dén khoang 20 mg/kg, tir khoang 0,5 dén khoang 20 mg/kg, tir khoang 0,75
dén khoang 20 mg/kg, tir khoang 1 dén khoang 20 mg/mg, tir khoang 1,5 dén khoang 20
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mg/kb, tir khoang 2 dén khoang 20 mg/kg, tir khoang 2,5 dén khoang 20 mg/kg, tir khoang 3
dén khoang 20 mg/kg, tir khoang 3,5 dén khoang 20 mg/kg, tir khoang 4 dén khoang 20
mg/kg, tir khoang 4,5 dén khoang 20 mg/kg, tir khoang 5 dén khoang 20 mg/kg, tir khoang
7,5 dén khoang 20 mg/kg, tir khoang 10 dén khoang 20 mg/kg, hodc tir khoang 15 dén
khoang 20 mg/kg. Céc gi4 tri va khoang lam trung gian cho céc gié tri dugc néu ra cling 1a

mdt phan cda sang ché.

Vi dy, tic nhan ARNI, v/ du, dsARN, c6 thé duoc dung & liéu luong bang khoang
0,01, 0,02, 0,03, 0,04, 0,05, 0,06, 0,07, 0,08, 0,09, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9,
1,0, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2,3, 2,4, 2,5, 2,6, 2,7, 2.8, 2,9, 3.0,
3.1,3,2,3,3,3,4,3,5,3,6,3,7,3,8,3,9,4,0,4,1,4,2,43,4,4,4,5, 4,6, 4,7,4,8, 4.9, 5,0, 5,1,
52,53,5,4,5,5,5,6,5,7,5,8,5,9,6,0, 6,1, 6,2, 6,3, 6,4, 6,5, 6,6, 6,7,6,8,6,9,7,0,7,1, 7,2,
73,74,7,5,76,7,7,7,8,79, 8,0, 8,1, 8,2, 8,3, 84, 8,5, 8,6, 8,7, 8,8, 8,9,9,0,9,1,9,2, 9,3,
9.4,9,5,9,6,9,7,9,8,9,9, 10, 10,5, 11, 11,5, 12, 12,5, 13, 13,5, 14, 14,5, 15, 15,5, 16, 16,5,
17,17,5, 18, 18,5, 19, 19,5, 20, 20,5, 21, 21,5, 22, 22,5, 23, 23,5, 24, 24,5, 25, 25,5, 26,
26,5,27,27,5,28,28,5,29, 29,5, 30, 31, 32, 33, 34, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, hoac khoang 50 mg/kg. Céac gia tri va khoang lam trung gian cho céac

gia tri dugc néu ra cling la mgt phan cia sang ché.

Theo c4c phurong 4n nhét dinh cta sang ché, vi du, khi tic nhan ARNi mach kép bao
gdm cai bién (vi du, mot hodc nhidu métip cla ba cai bién giéng nhau trén ba nucleotit lién
tiép, bao gdbm mot métip & hodc & gln vi tri phan cit clia tAc nhan nay), sdu phosphorothioat
lién két, va phdi t, tic nhan nay duge ding & lidu lwong ndm trong khoang tir khoang 0,01
dén khoang 0,5 mg/kg, tir khoang 0,01 dén khoang 0,4 mg/kg, tir khoang 0,01 dén khoang
0,3 mg/kg, tir khoang 0,01 dén khoang 0,2 mg/kg, tir khoang 0,01 dén khoang 0,1 mg/kg, tir
khoang 0,01 mg/kg dén khoang 0,09 mg/kg, tir khoang 0,01 mg/kg dén khoang 0,08 mg/keg,
tir khoang 0,01 mg/kg dén khoang 0,07 mg/kg, tir khoang 0,01 mg/kg dén khoang 0,06
mg/kg, tir khodng 0,01 mg/kg dén khoang 0,05 mg/kg, tir khoang 0,02 dén khoang 0,5
mg/kg, tir khoang 0,02 dén khoang 0,4 mg/kg, tir khoang 0,02 dén khoang 0,3 mg/kg, tir
khoang 0,02 dén khoang 0,2 mg/kg, tir khoang 0,02 dén khoang 0,1 mg/kg, tir khoang 0,02
mg/kg dén khoang 0,09 mg/kg, tir khoang 0,02 mg/kg dén khoang 0,08 mg/kg, tir khoang
0,02 mg/kg dén khoang 0,07 mg/kg, tir khoang 0,02 mg/kg dén khoang 0,06 mg/kg, tr
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khoang 0,02 mg/kg dén khoang 0,05 mg/kg, tir khoang 0,03 dén khoang 0,5 mg/kg, tir
khoang 0,03 dén khoang 0,4 mg/kg, tir khoang 0,03 dén khoang 0,3 mg/kg, tir khoang 0,03
dén khoang 0,2 mg/kg, tir khoang 0,03 dén khoang 0,1 mg/kg, tir khoang 0,03 mg/kg dén
khoang 0,09 mg/kg, tir khoang 0,03 mg/kg dén khoang 0,08 mg/kg, tir khoang 0,03 mg/kg
dén khoang 0,07 mg/kg, tir khoang 0,03 mg/kg dén khoang 0,06 mg/kg, tir khoang 0,03
mg/kg dén khoang 0,05 mg/kg, tir khoang 0,04 dén khoang 0,5 mg/kg, tir khoang 0,04 dén
khoang 0,4 mg/kg, tir khoang 0,04 dén khoang 0,3 mg/kg, tir khoang 0,04 dén khoang 0,2
mg/kg, tir khoang 0,04 dén khoang 0,1 mg/kg, tir khoang 0,04 mg/kg dén khoang 0,09
mg/kg, tir khoang 0,04 mg/kg dén khoang 0,08 mg/kg, tir khoang 0,04 mg/kg dén khoang
0,07 mg/kg, tir khoang 0,04 mg/kg dén khoang 0,06 mg/kg, tir khoang 0,05 dén khoang 0,5
mg/kg, tir khoang 0,05 dén khoang 0,4 mg/kg, tir khoang 0,05 dén khoang 0,3 mg/kg, tir
khoang 0,05 dén khoang 0,2 mg/kg, tir khoang 0,05 dén khoang 0,1 mg/kg, tir khoang 0,05
mg/kg dén khoang 0,09 mg/kg, tir khoang 0,05 mg/kg dén khoang 0,08 mg/kg, hoic tir
khoang 0,05 mg/kg dén khoang 0,07 mg/kg. Céc gid tri va khoang tri s gitra cac gia tri
dugc noi dén trén day cling duoc hidu 1a mot phan clia sang ché, vi du,, tic nhan ARNi ¢6
thé dugc ding cho déi tugng & liéu lugng nim trong khoang tir khoang 0,015 mg/kg dén

khoang 0,45 mg/mg.

Vi du, tdc nhdn ARNI, vi du, tac nhdn ARNI trong dugc phém, 6 thé dugc dung &
lidu lugng bang khoang 0,01 mg/kg, 0,0125 mg/kg, 0,015 mg/kg, 0,0175 mg/kg, 0,02
mg/kg, 0,0225 mg/kg, 0,025 mg/kg, 0,0275 mg/kg, 0,03 mg/kg, 0,0325 mg/kg, 0,035
mg/kg, 0,0375 mg/kg, 0,04 mg/kg, 0,0425 mg/kg, 0,045 mg/kg, 0,0475 mg/kg, 0,05 mg/kg,
0,0525 mg/kg, 0,055 mg/kg, 0,0575 mg/kg, 0,06 mg/kg, 0,0625 mg/kg, 0,065 mg/ke,
0,0675 mg/kg, 0,07 mg/kg, 0,0725 mg/kg, 0,075 mg/kg, 0,0775 mg/kg, 0,08 mg/kg, 0,0825
mg/kg, 0,085 mg/kg, 0,0875 mg/kg, 0,09 mg/kg, 0,0925 mg/kg, 0,095 mg/kg, 0,0975
mg/kg, 0,1 mg/kg, 0,125 mg/kg, 0,15 mg/kg, 0,175 mg/kg, 0,2 mg/kg, 0,225 mg/kg, 0,25
mg/kg, 0,275 mg/kg, 0,3 mg/kg, 0,325 mg/kg, 0,35 mg/kg, 0,375 mg/kg, 0,4 mg/kg, 0,425
mg/kg, 0,45 mg/kg, 0,475 mg/kg, hodc khoang 0,5 mg/kg. Khoang ¢ gitta cdc tri sb duoc dé

cp trén day cling dugc du tinh 1a mot phan clia sdng ché.
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Ché a¢ diéu tri

Dugc phdm cé thé duge ding mot 14n hang ngay, hodc ARNi ¢6 thé duge duoc dung
nhu 13 hai, ba, hodc nhiéu lidu phu trong khoang thoi gian thich hop trong subt ca ngay hoic
tham chi st dung truyén lién tuc hodc truyén théng qua mot ché phim giai phong c6 kiém
soat. Trong trudong hop d6, ARNi c6 chira trong mdi liéu phu phai nhé hon tuong dbi dé co
thé dat dugc lidu lugng hang ngay. Pon vi lidu ding con c6 thé dugc hop nhat dé phan phédi
qua mdt vai ngay, vi du, stt dung ché phdm giai phong én dinh thong thudng ma cung cép su
giai phong 6n dinh cia ARNI trong khoang thoi gian vai ngay. Ché phidm phat tan 6n dinh
duoc biét dén rong rdi trong linh vuc va dac biét hitu dung aé phéan phéi céac tac nhan tai khu
vue cu thé, nhu ¢6 thé st dung véi cac tac nhan theo sang ché. Trong phuong 4n nay, don vi

lidu ding chira nhiéu lidu hang ngay twong tmg.

Theo céc phuong 4n khéc, liéu don cta cac duge pham c6 thé 1a tdn tai 1au, nhu vay
cac lidu sau d6 dugc sir dung khong nhidu hon ¢ khoang céach 3, 4, hodc 5 ngay, hodc khong
nhiéu hon & khoang céach 1, 2, 3, hodc 4 tudn. Theo mot sb phuong &n cia sang ché, liéu don
cua cac dugc phém theo sang ché dugc ding mot 14n mét tudn. Theo cac phuong an khac

theo sang ché, lidu don ctia cac dugc pham theo sang ché dugc cho dung mdi hai thang.

Ngudi c6 trinh do cao s& dénh gid cac yéu té nhit dinh c6 thé anh huong dén liéu
dung va thoi gian yéu cau dé diéu tri cho d6i tugng mot cach hiéu qua, bao gdm nhung
khong gidi han & mot vai bénh hodc 161 loan, cac diéu tri trude, stc khoée chung va/hodc tudi
ctia d6i tuong, va cac bénh khac c6 mat. Hon nita, viéc didu tri cua déi tuong vé6i luong diéu
tri hi€u qua cia ché phém ¢6 thé bao gém viéc diéu tri don hodc mot loat cac chudi diéu tri.
Udc tinh lidu lugng hitu hiéu va thoi gian ban hiy in vivo d6i voi iARN cu thé dugc bao
ham béi sang ché c¢6 thé duoc tao ra bang cach sir dung cdc phuong phap luén thong

thuong.

U'c tinh lidu Iwvong hitu hiéu va thoi gian ban hiy in vivo d8i v6i iARN cu thé dugce
bao ham bdi sang ché ciing ¢6 thé dugce tao ra trén co sé thi nghiém in vivo bang cach sir
dung mau dong vat thich hgp. Vi dy, cac thanh tyu trong di truyén chuot da duoc taora &
mot s6 lugng céc mau chudt dé nghién ciru cac bénh & nguoi khéac nhau, chéng han nhu réi
loan ¢6 két hop v6i su biéu hién ctia HAO1. Cac mau nhu vay ¢ thé duogc su dung dé thur

nghiém frong co thé ciia ARNI, cling nhur dé x4c dinh liéu diéu trj hiéu qua. Cac mau chudt
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thich hop da biét trong linh vuc va bao gém, vi du, cac mau dong vat duoc mb ta trong ban
mo ta nay.
Phwong phap sit dung

Céac duoc phim theo sang ché ¢ thé duge diung theo nhiéu cach tiy thude vao viée
diéu tri cuc b hay toan than dugc mong mudn va tuy theo khu vuc dugce diéu tri. Viéc st
dung c6 thé 1a tai chd (vi du, boi miéng dan), qua phdi, vi du, bang cach hit vao hodc bom
vao cua bot hodc binh xit, bao gff)m phun suong; trong khi quan, miii, biéu bi va thAm thiu
qua da, qua duong udng hodc tiém. Viéc dung ngoai dudng tiéu héa bao gdm tiém hodc
truyén trong tinh mach, trong déng mach, dudi da, trong mang bung hoéc trong co; dudi bi,
vi du, qua dung cu cdy; hodc trong hdp so, vi du, bang c4ch ding trong mo tuyén tuy, noi

tiy mac hodc trong tAm tht.

iARN c6 thé dugc phan phdi theo cach hudng dich vao mo cu thé, chang han nhu

gan.
Ché phim

Céc duge pham theo sang ché bao gdm, nhung khong gidi han &, cac dung dich, cac
nhil trong, va liposom chtta ché pham. Céc ché phim c6 thé dugc tao ra tir nhidu thanh
phin ma bao gdm, nhung khong gi6i han &, chét 16ng hoat tinh, cac chat ran ty nhil tuong

hoa va céac chat ban ran ty nhii tuong hda.

Dugc phim theo sang ché, ma c6 thé thuan lgi 1a duoc cho vao trong dang don vi
lidu dung, ¢6 thé duoc didu ché bang k¥ thuat thong thuong dugc biét dén rong rai trong
nganh céng nghi€p dugc. Cac k¥ thuat nhu vay bao gbm buéce dua vao trong hoat tinh két
hop céc nguyén liéu voi chit mang duogc hodc ta dugc. Néi chung, cac ché phim duoc didu
ché bai mot cach ddng nhat va sdu sic vao trong hoat tinh két hop cac nguyén lidu véi 16ng
chét mang hodc chét mang ran duoc chia min hodc ca hai, va sau do, néu can thiét, tao hinh

cho san pham.

Ché pham theo sang ché c6 thé duoc hinh thanh trong bat ki ctia nhiéu kha ning lidu
dung c6 thé tao thanh, nhung khong giéi han &, vién nén, vién nang, gel vién nang, si ro
16ng, gel mém, vién dan, va vién thut. Ché pham theo sang ché con c6 thé dugc hinh thanh

nhu cac huyén phu mdi trudng ¢6 nude, khong-c6 nude hodc hon hgp. Cac huyén phu co
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nudc ¢o6 thé con chira cac chat ma lam gia tang do nhét cia huyén phi bao gobm, vi du, natri

carboxymetylxenluloza, sorbitol va/hoic dextran. Huyén phil con c¢6 thé chira chit én dinh.

Hop phén theo sang ché ¢6 thé duoc tao ché pham dé dung qua dudong miéng; dung
ngoai dudng tiéu hoa, trong nhu mo (vao néo), ndi tuy mac, ndi tam that hodc trong gan,

va/hodc dung tai chd.

Ché phdm va cong thirc dé sir dung bing dudng miéng bao gdm céc bot hodc cac hat,
vi hat, cac hat nano, cac huyén phu hodc cic dung dich trong méi trudng c6 nude hoic
khong-c6 nudce, vién nang, gel vién nang, boc, vién nén hodc vién nén nhd. Cac chét 1am
dac, cac tac nhan tao vi, cac chét pha loang, chét nhii hoa, chat hd tro phan phéi hodc cac
chit lién két c6 thé duge mong mudn. Theo mot sé phwong an, cong thirc udng ma trong dé
cac dsARN dugc déc trung theo sang ché duge st dung lién két v6i mot hodc nhidu chit
tang su thAm thAu cac chit hoat tinh bé mat va cac chit chelat. Céc chéit hoat tinh bé mat
thich hop bao gdm axit béo va/hoic este hodc cic mudi clia chiing, axit mat va/hodc cac
mudi cta chung. Axit/mudi mat thich hop bao gdm axit chenodeoxycholic (CDCA) va axit
ursodeoxychenodeoxycholic (UDCA), axit cholic, axit dehydrocholic, axit deoxycholic, axit
glucholic, axit glycholic, axit glycodeoxycholic, axit taurocholic, axit taurodeoxycholic,
natri tauro-24,25-dihydro-fusidat va natri glycodihydrofusidat. Axit béo thich hgp bao gdm
axit arachidonic, axit undecanoic, axit oleic, axit lauric, axit caprylic, axit capric, axit
myristic, axit palmitic, axit stearic, axit linoleic, axit linolenic, dicaprat, tricaprat,
monoolein, dilaurin, glyxeryl 1-monocaprat, 1-dodexylazaxycloheptan-2-on, axylcarnitin,
axylcholin, hodc monoglyxerit, diglyxerit hodc mudi duoc dung cia chiing (vi dy, natri).
Theo mot sb phuong an, cic sy két hop cua chét ting cudng su thdm thdu dugc st dung, vi
du, axit béo/céc mudi két hop véi cac axit/mudi mat. Mot két hop miu muc la mubi natri
cla axit lauric, axit capric va UDCA. Ngoai ra chit ting cuong su thidm théu bao gdm
polyoxyetylen-9-lauryl ete, polyoxyetylen-20-xetyl ete. Cac dsARN dugc dac trung theo
sang ché c6 thé duoc phan phbi qua miéng, trong hat hinh thanh bao gdm céc hat khd dugce
phun, hodc dugc ghép phén tir dé hinh thanh céc hat micro hodc nano. Céc tac nhin ghép
phan tir DSARN bao gém poly-axit amin; polyimin; polyacrylat; polyalkylacrylat,
polyoxetan, polyalkylxyanoacrylat; gelatin hoa tich dién duong, anbumin, tinh bdt, acrylat,

polyetylenglycol (PEG) va tinh bdt; polyalkylxyanoacrylat; polyimin chiét xuat DEAE,
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pollulan, xenluloza va tinh bot. Céac tic nhan ghép phan ti thich hop bao gdm chitosan, N-
trimetylchitosan, poly-L-lysin, polyhistidin, polyornithin, polyxpecmin, protamin,
polyvinylpyridin, polythiodietylaminometyletylen P(TDAE), polyaminostyren (vi du, p-
amino), poly(metylxyanoacrylat), poly(etylxyanoacrylat), poly(butylxyanoacrylat),
poly(isobutylxyanoacrylat), poly(isohexylxynaoacrylat), DEAE-metacrylat, DEAE-
hexylacrylat, DEAE-acrylamit, DEAE-anbumin va DEAE-dextran, polymetylacrylat,
polyhexylacrylat, poly(D,L-axit lactic), poly(DL-axit lactic-co-glycolic (PLGA), alginat, va
polyetylenglycol (PEG). Céng thirc ding qua dudng miéng cho cic dsARN va ché phdm
ctia ching nhu duge mé ta chi tiét trong Sang ché M§ 6,887,906, Cong bd don My. So.
20030027780, va Sang ché My s6. 6,747,014, 14n luot duoc két hop & day dé tham khao.

Ché pham va cong thirc tiém, st dung trong so (vao trong nio), ndi tly mac, trong
ndo thit hoic trong gan c6 thé bao gébm dung dich trong nuréc vo tring ma con b thé chua
cac chét dém, cac chat pha loding va cac phu gia thich hop khac nhu, nhung khong gi¢i han
&, chit tang cudng su thim thau, chit mang hop chat va chét mang hodc t4 duge duge dung
khac.

Ché phdm va cong thirc duge dé str dung tai chd c6 thé bao gdbm cac miéng dan,
thudc md, thube nude, kem, gel, thudc nho, thudc dan, thude xit, chét long va bot. Thong
thuong chét mang dugc, co géc nudc, bot hoac dau, cac chit 1am dic va tuong tu co thé 1a
can thiét hodc dugc mong mudn. Bao cao su duge phu, ging tay va vat tuong tu cling c6 thé
hitu ich. Cong thtrc dung tai chd thich hop bao gdm cac chét trong d6 cdc ARNi dugc dic
trung theo sang ché duge tron véi céc tdc nhan phan phbi tai chd nhu cac lipit, liposom, axit
béo, este cua axit béo, steroit, cac chét chelat hoa va cac chit hoat tinh bé mat. Cac lipit va
liposom thich hgp bao gbm chét trung tinh (v du, dioleoylphosphatidyl DOPE etanolamin,
dimyristoylphosphatidyl cholin DMPC, distearolyphosphatidyl cholin) 4m tinh (vi du,
dimyristoylphosphatidyl glyxerol DMPG) va cation (vi du, dioleoyltetrametylaminopropyl
DOTAP va dioleoylphosphatidyl etanolamin DOTMA). Cac ARNi dugc dua ra theo sang
ché ¢6 thé duoc boc trong liposom hodc co thé hinh thanh céac cAu trac kép, cu thé 1a
liposom cation. Tuy y, cac ARNi c6 thé 1a cdu tric kép doi voi céc lipit, cu thé 1a c4c cation
lipit. Axit béo va este thich hgp bao gdm nhung khong giéi han & axit arachidonic, axit

oleic, axit eicosanoic, axit lauric, axit caprylic, axit capric, axit myristic, axit palmitic, axit



52561 70/389

- 70 -

stearic, axit linoleic, axit linolenic, dicaprat, tricaprat, monoolein, dilaurin, glyxeryl 1-
monocaprat, 1-dodexylazaxycloheptan-2-on, axylcarnitin, axylcholin, hodc C.20 alkyl este
(Vi dy, isopropylmyristat IPM), monoglyxerit, diglyxerit hoic mudi dugc dung ctia chiing).
Céc ché pham dé ding tai chd nhu duge mé ta chi tiét trong Sang ché My sb. 6,747,014,
dugc két hop & ddy dé tham khao.

Ché phém iARN chita Té hop Phén tir Ming

ARNI dé sir dung trong cac hop chét va cac phuong phép theo sang ché co thé dugce
ciu tao dé phéan phéi trong mot nhom phan t& mang, vi du, mot liposom hodc mot mixen.
Nhu duoc st dung & day, thuat ngit "liposom" dé cap dén mot tai bao gdm céc lipit ludng
tinh dugc sép xép trong it nhat mot 16p kép, vi du, mot 16p kép hozc nhiéu 16p kép. Liposom
bao gom cac tui don 16p va da 16p ma cé 16p mang hinh thanh tir nguyén liéu ua lipit va
nude bén trong. Phdn nude ¢ chira hop chat ARNi. Nguyén ligu ua lipit phan tdch dung
dich nudc bén trong khoi dung dich nudc bén ngoai, ma khong bao gdm hop chat ARN;,
mac dil trong mot s& vi du, n6 ¢ thé ¢o. Liposom hiru dung cho viée chuyén giao va phan
phéi cac thanh phé“m hoat tinh dén khu vyc hoat tinh. Vi mang liposom co cAu tric tuong tu
nhu mang sinh hoc, khi liposom dugc dua vao mot mo, 16p kép liposom hoa 1an véi 16p kép
clia mang té bao. La su két hop cia liposom va su tién trién cua té bao, dung dich nudc bén
trong bao gdm ARNi dwogc phan phdi dén té bao noi ma ARNi ¢6 thé che ARN muc tiéu va
hoa gidi ARNi. Trong mot s6 truong hop, liposom cling d ugc nhidm muc tiéu cu thé, vi dy,

dé huéng ARNi dén cac loai té bao dic biét.

Mot liposom chira mdt tdc nhdn ARNi ¢ thé dugc chudn bi bang nhidu phuong phép
khéc nhau. Vi dy, thanh phén lipit cia liposom dugc hoa tan trong mot chét tiy rua dé
mixen duoc hinh thanh véi thanh phan lipit. Vi dy, thanh phan lipit c6 thé 1a mot lipit ludng
tinh cation hodc lipit lién hgp. Chét tiy rira c6 thé chtra ham lugng mixen cao va ¢6 thé 1a
khong ion hoa. Céc mau chét téy rira bao gém cholat, CHAPS, octylglucosit, deoxycholat,
va lauroyl sarcosin. Chat diéu ché ARNi sau d6 dugc thém vao mixen ma ching bao gom ca
thanh phan lipit. Cac nhém cation vé lipit anh hudng tuong tdc voi tic nhdn ARNi va cd
dong xung quanh ARNI dé tao ra liposom. Sau khi xem xét sy c0 déc, chét téy rira duoc loai

bd, vi du, béng cach thim tach, dé thu dugc ché phém liposom cua tdc nhan ARNi.
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Néu can thiét mot hop chét mang hd tro trong viéc lam ngung tu ¢6 thé dugc bd sung
trong thoi gian phan ing ngung tu, vf du, bang cach kiém soat bd sung. Vi du, cdc hgp chét
mang ¢6 thé 13 mot polyme khéc axit nucleic (v/ du, xpecmin hodc xpecmidin). B pH con

c¢6 thé duge diéu chinh dé thich hop nhit cho su ngung tu.

Céc phuong phap dé san xuét chat chuyén phan phdi polynucleotit 6n dinh, ma két
hop v&i mét lipit kép polynucleotit/cation nhu thanh phén ciu tao ctia chat chuyén phén
phéig dugc mo ta ki hon trong, vi du, WO 96/37194, toan bo ndi dung cua vi du dugce két
hop & day dé tham khéo. Su tao thanh liposom cling c6 thé bao g61n mot hodc nhiéu khia
canh cta phuong phéap vi du dugc mo ta trong Felgner, P. L. va c¢éng su., Proc. Natl. Acad.
Sci., USA 8:7413-7417, 1987; Sang ché M¥ sb. 4,897,355; Sang ché M¥ s6. 5,171,678;
Bangham, va céng sw. M. Mol. Biol. 23:238, 1965; Olson, va cong su. Biochim. Biophys.
Acta 557:9, 1979; Szoka, va cong sw. Proc. Natl. Acad. Sci. 75: 4194, 1978; Mayhew, va
cdng sw. Biochim. Biophys. Acta 775:169, 1984; Kim, va cong su. Biochim. Biophys. Acta
728:339, 1983; va Fukunaga, va cdng su. Endocrinol. 115:757, 1984. Céc ky thudt thuong
dugc st dung dé didu ché khdi két tu lipit ¢6 kich thudc phu hgp dé su dung lam ta duoc
phan phdi bao gdm nghién bang siéu 4m va két dong-ra dong cong véi ép dun (xem vi du,
Mayer, va cong suw. Biochim. Biophys. Acta 858:161, 1986). Vi hoa long ¢ thé dugc ding
khi mong mubn khéi két tu nhé mét cach thich hop (tir 50 dén 200 nm) va tuong ddi dong
nhét (Mayhew, va cdng sw. Biochim. Biophys. Acta 775:169, 1984). Cac phuong phéap nay

déu sin sang thich tng dé tap hop va dua cac tdc nhan ARNI dugc tao ra dén liposom.

Liposom roi vao 2 nhom rdng. Liposom cation dugc tich dién duong va tuong tac
v6i cac phan tr axit nucleic tich dién 4m dé tao ra mot céu truc kép hop dn dinh. Phirc hop
axit nucleic/liposom dugc tich dién duong chén mit phing té bao tich dién 4m va dugc tiép
thu trong mot hat co quan ndi bao. Do dd pH axit trong hat co quan ndi bao, liposom bi pha
v0, gidi phong céac chit bén trong né vao té bao chit (Wang vé cong su., Biochem. Biophys.

Res. Commun., 1987, 147, 980-985).

Liposom ma dd nhay pH hodc dugc tich dién am, chén lai axit nucleic hon 1a cAu tric
kép véind. Do ca axit nucleic va lipit déu c6 dién tich giéng nhau, gitta ching xuét hién luc
ddy chtr khong xdy ra phitc hgp. Tuy nhién, mot s6 axit nucleic bi ket bén trong dung dich

nudc bén trong cta cac liposom nay. Liposom nhay cdm pH dugc su dung dé phan phdi axit
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nucleic ma hoéa cho céc gen tymidin kinaza dén té bao don 16p trong nudi cdy. Su biéu hién
clia gen ngoai sinh dugc phat hién trong té bao dich (Zhou va edng sir., Journal of

Controlled Release, 1992, 19, 269-274).

Mot loai quan trong trong thanh phan liposom bao gém phospholipit chir khong phai
1a phosphatidylcholin dugc phan phdi tu nhién. Cac ché pham liposom trung tinh, vi du, c6
thé duogc tao ra tir dimyristoyl phosphatidylcholin (DMPC) hodc dipalmitoyl
phosphatidylcholin (DPPC). Cac hop chét liposom thong thudng déu dugc hinh thanh tir
dimyristoyl phosphatidylglyxerol, trong khi liposom anion géy dung hop co ban duogc tao ta
tir dioleoyl phosphatidyletanolamin (DOPE). M6t loai hop chat liposom khac duoc cau tao
tr phosphatidylcholin (PC) nhu, vi du, PC hat dau nanh, va PC tritng. Mot loai khac duoc
tao ra tir hon hop giita phospholipit va/hoic phosphatidylcholin va/hoic cholesterol.

Céc vi du vé cac phuong phap phac dédua liposom vao té bao in vitro va in vivo bao
gdm Sang ché My sb. 5,283,185; Sang ché My sb. 5,171,678; WO 94/00569; WO
93/24640; WO 91/16024; Felgner, J. Biol. Chem. 269:2550, 1994; Nabel, Proc. Natl. Acad.
Sci. 90:11307, 1993; Nabel, Human Gene Ther. 3:649, 1992; Gershon, Biochem. 32:7143,
1993; va Strauss EMBO J. 11:417, 1992.

Céc hé théng liposom khong ion hoa ciing da duge kiém tra dé xac dinh tinh hitu
dung trong viéc phan phéi ctia thude dén da, trong cac hé théng dic biét bao gbm chit c6
hoat tinh bé mit khong ion va cholesterol. Cac ché pham liposom khong ion bao gdm
Novasome™ I (glyxeryl dilaurat/cholesteol/polyoxyetylen-10-stearyl ete) va Novasome™
II (glyxeryl distearat/cholesteol/polyoxyetylen-10-stearyl ete) dugc su dung dé phéan phdi
xyclosporin-A dén chan bi ctia da chuot nhit. Két qué chi ra rang hé liposom khong ion nay
hitu hiéu trong viéc lam thudn tién cho sy ling dong ctia xyclosporin A vao cac 16p khac

nhau cua da (Hu va c¢dng sw. S.T.P.Pharma. Sci., 1994, 4(6) 466).

Liposom ciing bao gém liposom “dn dinh hoa khong gian™, mot thuét nglt ma, nhu
duogc st dung & day, dé cap dén liposom bao gém mot hodc nhidu lipit chuyén biét ma khi
kép hop vao liposom sé& gitp ting cudng thoi gian tuan hoan so v&i liposom thiéu lipit
chuyén biét. Cac vi du vé liposom dn dinh hoa khong gian 1a céc chét trong d6 phén cua
phan lipit tao thanh boc ctia liposom (A) bao gbm mdt hodc nhiéu céc glycolipit, nhu

monosialogangliosit Gwmi, hodc (B) 1a phai sinh h6a véi mot hoac nhiéu polyme wa nudc,
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nhu gbc polyetylen glycol (PEG). Mic dit khong mong mubn bi rang budc béi 1y thuyét cu
thé bat ky, trong linh vuc ndy ngudi ta cho rang, it nhat 1a d6i véi cac liposom dugc lam én
dinh vé mat khong gian chira gangliosit, sphingomyelin, hoic lipit duge tao dan xuat bang
PEG, thdi gian ban hity tudn hoan di dugc ting cudng cla cac liposom nay duge 1am én
dinh vé& mit khong gian bit ngudn tir sy hip thu vao té bao giam cia hé luéi ndi md (RES)
(Allen va cong su., FEBS Letters, 1987, 223, 42; Wu va cong sw., Cancer Research, 1993,
53, 3765).

Céc liposom khac nhau bao gdm mot hodc nhiéu glycolipit dugc biét dén trong linh
vuc. Papahadjopoulos va cong sw. (Ann. N.Y. Acad. Sci., 1987, 507, 64) béo cdo kha nidng
ctia monosialogangliosit Gumi, galactoxerebrosit sulfat va phosphatidylinositol dé cai thién
thoi gian ban hiy trong mau ctia liposom. Céac phat hién nay dugc gidi thich chi tiét boi
Gabizon va cong sw. (Proc. Natl. Acad. Sci. U.S.A., 1988, 85, 6949). Sang ché My sb.
4,837,028 va WO 88/04924, ca hai ctia Allen va cdng su, boc 10 liposom chira (1)
sphingomyelin va (2) gangliosit Gm1 hodc este clia galactoxerebrosit sulfat. Sang ché My
S6. 5,543,152 (Webb va cdng sw.) bdc 16 liposom bao gbdm sphingomyelin. Liposom bao
gbm 1,2-sn-dimyristoylphosphatidylcholin dwgc bdc 16 trong WO 97/13499 (Lim va cgng

SU).

Theo mdt phuong 4n, liposom cation dugc st dung. Liposom cation ¢6 19i thé 14 ¢6
thé két hop v6i mang té bao. Liposom khéng cation, mic du khong thé két hop hiéu qua véi
cédc mang huyét twong, dugc dua l1én boi cac dai thuc bao trong co thé va co thé dugc dung

dé phan phéi cac tac nhan ARNi dén cac dai thuc bao.

Céc loi thé khéc cua liposom bao gdm: Céc liposom thu duge tir cic phospholipit tu
nhién tuong thich sinh hoc va c6 thé thoai bién sinh hoc; cac liposom ¢ thé két hgp nhiéu
loai thubc hoa tan trong nudc va lipit; cac liposom ¢o thé bao vé tac nhan ARNI da duoc két
nang trong cac ngin bén trong cta ching khoi bi chuyén hoa va thodi héa (Rosoff, trong
"Pharmaceutical Dosage Forms," Lieberman, Rieger va Banker (Eds.), 1988, Tap 1, trang
245). Piéu quan trong trong viéc tao ché phém liposom la mat phang tich dién lipit, kich

thudce tai va the tich nude cia liposom.

Lipit cation tong hop tich dién duong, N-[1-(2,3-dioleyloxy)propyl]-N,N,N-

trimetylamoni clorua (DOTMA) ¢6 thé duoc dung dé tao thanh cac liposom nh6 ma tuong
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tac tu phat vé6i axit nucleic dé tao thanh phitc hop lipit-axit nucleic ma c¢6 kha ning dung
hop véi lipit tich dién dwong ctia mang té bao cua té bao nudi ciy md, dan dén viéc phan
phéi tdc nhan ARNi (xem vi dy, Felgner, P. L. va cdng su., Proc. Natl. Acad. Sci., USA
8:7413-7417, 1987 va Sang ché My s6. 4,897,355 m6 ta vé DOTMA va str dung né véi
ADN).

Chét tuong ty DOTMA, 1,2-bis(oleoyloxy)-3-(trimetylammonia)propan (DOTAP)
c6 thé duoc sir dung két hop véi phospholipit dé tao ra tii phitc ADN. Lipofectin™
Bethesda Research Laboratories, Gaithersburg, Md.) 1a mdt tac nhan hiéu qua dé phéan phéi
lwong 16n anion axit nucleic dén té bao md séng dugc nudi cay bao gdm liposom DOTMA
tich dién duong ma tuong tac tu phat véi polynucleotit tich dién am dé hinh thanh céc cu
tric kép. Khi st dung du cac liposom tich dién duong, dién tich luéi cling sé tich dién
dwong. Céc ciu truc kép tich dién duong dugc diéu ché bang cach nay mot cdch ngau nhién
dugc gin véi cac bé mit té bao dién tich am, tron véi huyét turong mang, va phan phdi mot
cach hi€u qua axit nucleic chirc nang vao, vi du, md chy cac té bao. Mot cation lipit khac c6
trén thi truong, 1,2-bis(oleoyloxy)-3,3-(trimetylammonia)propan ("DOTAP") (Boehringer
Mannheim, Indianapolis, Indiana) khac véi DOTMA ma céc gbc oleoyl dugc lién két boi

este, chir khong phai 1 1a cac lién két ete.

Céc hop chét lipit cation dugc bdo céo khac bao gdm cac hop chat ma da duoc lién
hop véi nhiéu loai gdc bao gom, vi du, carboxyspermin ma da dugc lién hop véi mét trong
hai loai lipit va bao gdm céc hop chét ching han nhu 5-carboxyspermylglyxin
dioctaoleoylamit ("DOGS") (Transfectam™, Promega, Madison, Wisconsin) va
dipalmitoylphosphatidyletanolamin 5-carboxyspermyl-amit ("DPPES") (xem vi du, Sang
ché My sb. 5,171,678).

Thé lién hop lipit cation khac bao gdm sy tao dan xuét cua lipit v6i cholesterol ("DC-
Chol") ma da duoc tao ché phdm thanh céc liposom két hop v6i DOPE (xem, Gao, X. va
Huang, L., Biochim. Biophys. Res. Commun. 179:280, 1991). Lipopolylysin, dugc tao ra
bang cach lién hop polylysin véi DOPE, da dugc béo céo 12 hitu higu dé chuyén nap trong
su cO mat cua huyét thanh (Zhou, X. va cdng su., Biochim. Biophys. Acta 1065:8, 1991).
DPbi vai mot sb dong té bao, cac liposom cation lipit lién hop, da duoc cho biét 1a biéu hién

tinh doc thép hon va cung cép thém su duoc bién nap hiéu qua hon DOTMA chua ché
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pham. Cac san phim lipit cation ¢6 sin trén thi truomg khéc bao gdm DMRIE va DMRIE-
HP (Vical, La Jolla, California) va Lipofectamin (DOSPA) (Life Technology, Inc.,
Gaithersburg, Maryland). Cac cation lipit khac thich hop cho viéc phan phéi cac
aligonucleotit dugc mo ta trong WO 98/39359 va WO 96/37194.

Céc ché pham liposom dic biét thich hop véi viée st dung cuc bo, liposom cho thiy
mot s& wu diém hon so véi cac ché pham khac. Cac uu diém d6 bao gdm viée lam giam tac
dung phu lién quan dén sy hip thu cao c6 hé thong ctia viée st dung thude, tang su tich tu
ctia cc thude sir dung dén muyc tiéu mong mudn, va kha ning st dung tic nhan ARNi cho
da. Theo mdt sé phwong 4n thuc hién, liposom hiru dung dé phan phdi tac nhan ARNi dén
céc té bao biéu md va con ting cudng su tham nhap cua tic nhan ARNi vao mo bi, vi du,
vao da. Vi du, liposom cé thé duoc sir dung cuc bd. Viéc phan phéi tai chd cua thude duogc
tao ché phdm dudi dang céc liposom cho da di dugc ghi trong tai liéu (xem vi du, Weiner
va cong sw., Journal of Drug Targeting, 1992, vol. 2,405-410 va du Plessis va cong su.,
Antiviral Research, 18, 1992, 259-265; Mannino, R. J. va Fould-Fogerite, S., Biotechniques
6:682-690, 1988; Itani, T. va cong su. Gene 56:267-276. 1987; Nicolau, C. va cong su.
Meth. Enz. 149:157-176, 1987, Straubinger, R. M. va Papahadjopoulos, D. Meth. Enz.
101:512-527, 1983; Wang, C. Y. va Huang, L., Proc. Natl. Acad. Sci. USA 84:7851-7855,
1987).

Céc hé théng liposom khéng ion hoa ciing da duge kiém tra dé x4c dinh tinh hitu
dung trong viéc phéan phdi ctia thude dén da, trong cac hé thdng dic biét bao gom chét ¢o
hoat tinh bé mit khong ion va cholesterol. Cac ché pham liposom khong ion bao gdm
Novasome I (glyxeryl dilaurat/cholesteol/polyoxyetylen-10-stearyl ete) va Novasome II
(glyxeryl distearat/ cholesteol/polyoxyetylen-10-stearyl ete) dugc s dung dé phan phbi
thudc vao trong ha bi ciia da chudt nhit. Ché phdm nhu vy véi tdc nhan ARNI 1a hitu dung

cho di€u tri rdi loan ngoai da.

Liposom ma bao gdbm ARNi c6 thé duoc tao ra ¢6 kha nang bién dang cao. Tinh bién
dang nhu vy c6 thé gitip liposom thAm thiu qua 16 chan 16ng ma nho hon ban kinh trung
binh cta cua liposom. Vi du, transferosom la mot loai liposom ¢6 thé bién dang. Céac
transferosom c6 thé duogc tao ra béng cach cho vao cac chét kich hoat canh bé mit, thuong

14 c4c chat hoat tinh bé mit, vao ché pham liposomal tiéu chuan. Transferosom ma bao gdm
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tac nhan ARNIi c6 thé duoc phan phdi, vi du, du6i da bing cach tiém dé phan phbi tac nhan
ARNI vao té bao keratin trong da. D& vuot qua da dong vat c¢6 via con nguyén ven, cac tii
lipit phai di qua mt loat cac 16 chan 16ng min, mdi thi véi duong kinh it hon 50 nm, dudi
su anh huong ctia mot d6 gradien thim thiu qua da thich hop. Ngoai ra, do c4c tinh chit cia
lipit, cac transferosom c6 thé 1a tu t6i wu hoa (thich img v&i hinh dang cta 18 chan 16ng, vi
du, trén da), tu stra chita, thuong dat dén muc ti€u cua ching ma khong chia manh, va

thuong 1a tu tai.

Céc ché pham khéc theo nhur duoc md ta trong cac Pon tam thoi My Sb. 61/018,616,
ndp ngay 2 thang 1 nam 2008; 61/018,611, ndp ngay 2 thang 1 nam 2008; 61/039,748, ndp
ngay 26 thang 3 nam 2008; 61/047,087, ndp ngay 22 thang 4 nam 2008 va 61/051,528, ndp
ngay 8 thang 5 nim 2008. Pon PCT s6 PCT/US2007/080331, ndp ngay 3 thang 10 nim

2007 cling mo ta ché phdm ma tudn theo sang ché.

Transferosom 14 loai liposom khac nita, va la khéi két tu lipit co thé bién dang cao
ma 13 tng vién hdp dan ddi vai ta duge phan phdi thube. Transferosom ¢ thé duoc mo ta
duéi dang giot lipit ma c6 thé bién dang cao ma ching c6 thé dé& dang tham nhap qua cac 16
nhé hon giot nay. Transferosom c6 thé thich Gmg véi moi trudng ma chung dugc st dung, vi
du, ching tu t8i wu hoa (thich ng vé1 hinh dang cua céac 16 trong da), tu sira chita, thuong
xuyén dén dugc dich ctia chiing ma khong bi phan manh, va thuong tu tai. Pé tao ra
transferosom c6 thé bd sung chit hoat hoa edge bé mit, thuong 1a chét hoat dong bé mit,
va0 hop phan liposom tidu chuan. Transferosom di duge st dung dé phén phdi albumin
huyét thanh cho da. Su phan phdi qua trung gian transferosom cta albumin huyét thanh da

duoc thé hién 13 hitu hiéu nhu sy tiém dudi da cia dung dich chtra albumin huyét thanh.

Céc chét hoat tinh bé mit tim thiy (mg dung rdng rai trong cac ché pham nhu cac
nhil trong (bao gdm cic vi nhil twong) va liposom. Céch phd bién nhét cia viéc phan loai va
xép han tinh chét cia nhidu loai chét hoat tinh bé mit khac nhau, ca tu nhién va tong hop, 1a
bing céch st dung ti 1& can bing chit wa nude/chat va lipit (HLB). Ban chat ciia nhom va
nudce (con duge goi la "d4u") tao ra phuong tién hiru hiéu nhét dé phéan loai cac chét hoat
dong bé mit khac nhau dung trong ché pham (Rieger, trong Pharmaceutical Dosage Forms,

Marcel Dekker, Inc., New York, N.Y., 1988, trang 285).
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Néu chat hoat tinh bé mat phan ti 12 khong ion héa, né dugc phén loai 1a chét hoat
tinh bé mat khong ion. C4c chat hoat tinh bé mat khong ion c6 kha nang 4p dung rong rai
trong cac san pham duoc va my phdm va st dung duoc véi gid tri do pH trai dai. N6i chung
gia tri HLB ctia chung tir 2 dén 18 ty thudc vao ciu triic. Cac chét hoat tinh bé mat khong
ion bao gdm este khong ion nhu este clia etylen glycol, este ctia propylen glycol, este clia
glyxeryl, este cia polyglyxeryl, este cua sorbitan, este Ua sucroza, va este dugc etoxyl hda.
Alkanolamit khong ion va ete nhu céc etoxylat ruou béo, rugu propoxylat, va polyme khéi
duogc etoxyl héa/propoxyl hoa ciing dige bao gdm trong 16p nay. Céc chat hoat tinh bé mat

polyoxyetylen 1a c4c chit quan trong nhit cta I6p chét hoat tinh bé mat khong ion.

Néu chét hoat tinh bé mat phan tr mang dién tich 4m khi n6 dugc tan hodc phan tan
trong nudc, thi chét hoat tinh bé mit duoc phén loai 1a anion. Cac chét hoat tinh bé mat
anion bao gdm carboxylat nhu xa phong, axyl lactylat, axyl amit cla axit amin, este cia
sulfuric axit nhu alkyl sulfat va alkyl sulfat dugc etoxyl héa, sulfonat nhu alkyl benzen
sulfonat, axyl isethionat, axyl taurat va sulfosucxinat, va phosphat. Cac chét quan trong nhat

ctia 16p chit hoat tinh bé mit anion 1a alkyl sulfat va xa phong.

Néu chét hoat tinh bé mat phan tir mang tich dién dwong khi n6 dugc hoa tan hodc
phan tan trong nude, thi chét hoat tinh bé mit duoc phan loai 1a cation. Céc chét hoat tinh bé
mit cation bao gdm céc mudi amoni bac bon va cac amin duge etoxyl hoa. Céc mubi amoni

bac bdn 1a cac chit duge st dung nhidu nhét ctia 16p nay.

Néu chét hoat tinh bé mit phan tir ¢6 kha ning mang hogc tich dién duong hodc am,
chét hoat tinh bé mat dugc phan loai 14 chét ludng tinh. Cac chét hoat tinh bé mat ludng tinh
bao gdm axit acrylic phéi sinh, alkylamit dugc thé, N-alkylbetain va phosphatit.

Viéc st dung chét hoat dong bé mit trong san pham thubc, ché pham va trong nhii
twong da dugce xem xét (Rieger, trong Pharmaceutical Dosage Forms, Marcel Dekker, Inc.,

New York, N.Y., 1988, trang 285).

ARNI dung trong phuong phép theo sang ché con c6 thé dugc cung cap dudi dang
cac ché pham mixen. "C4c mixen" dugc dinh nghia ¢ day 1a loai cu thé ctia viée lap rap
phén tu trong do6 ludng tinh cac phéin tir duoc sdp xép trong ciu trtic hinh céu nhu vay tt ca
cac phan ky nudc clia cac phan ti 1a truc tiép hudng vao, dé lai phan va nudc tiép xuc voi

pha nuéc xung quanh. Viée sdp x€p ngugc 12 ton tai néu moi truong la ky nude.
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Ché pham mixen duoc tron thich hop dé phan phdi thong qua viée di qua cac mang
c6 thé duoc didu ché boi tron dung dich trong nude ciia cac ché pham sARNI, kim loai kiém
Cg dén C» alkyl sulfat, va cac hop chét tao thanh mixen. Mixen mau muc tao thanh hop
chat bao gdm lexithin, axit hyaluronic, cdc mubi duge dung cta axit hyaluronic, axit
glycolic, axit lactic, chét chiét cuc La M3, chit chiét dua chudt, axit oleic, axit linoleic, axit
linolenic, monoolein, monooleat, monolaurat, dau luu ly, dau cdy anh thao, tinh dau bac ha,
trihydroxy oxo cholanyl glyxin va cac mudi duoc dung ctia ching, glyxerin, polyglyxerin,
lysin, polylysin, triolein, polyoxyetylen ete va dang tuong tu cua chiing, polidocanol alkyl
ete va dang twong tu cia chung, chenodeoxycholat, deoxycholat, va céc hdn hop ctia chiing.
Mixen tao thanh hop chét ¢6 thé duoc thém vao & cling thoi diém hodc sau khi b sung kim
loai kiém alkyl sulfat. Cdc mixen dugc trdn s€ hinh thanh véi co ban 1a bét ky loai cta céc

nguyén liéu trdn nhung viéc tron manh m& nham dé cung cap cac mixen kich ¢& nhoé hon.

Trong mét phuong phap ché pham mixen thi nhit dugc didu ché ma chia ché phim
siARN va it nhét kim loai kiém alkyl sulfat. Ché phém mixen th nhét 14 sau d6 dugc tron
v6i it nhat ba hop chét tao thanh mixen dé hinh thanh ché phdm dugc trén mixen. Trong
phuong phap khéc, ché phim mixen dugc didu ché bang cach tron ché pham siARN, kim
loai kiém alkyl sulfat va it nhdt mot trong s6 cac mixen tao thanh hop chét, sau d6 bang

cach bo sung mixen con lai tao thanh hop chat, véi viéc tron manh mé.

Phenol va/hoidc m-cresol c6 thé dugc thém vao ché pham mixen dugc tron dé On dinh
héa ché pham va bao vé chong lai su phét trién cta vi khuan. Tuy y, phenol va/hodc m-
cresol ¢6 thé duoc thém vao véi mixen tao thanh cac nguyén li¢u. Tac nhan dang truong

nhu glyxerin ¢6 thé cling c¢6 thé duoc thém vao cong thire ciia hdn hop ché pham dugc tron.

Pé phan phbi ctia ché pham mixen bang cach phun, cong thic c6 thé duoc dit vao
trong binh phan phdi khi nén va binh phan phéi duoc nap véi chét ddy. Chét day, ma duéi
ap sudt, 1 & dang 16ng trong binh phan phbi. Céc ty 1& thanh phin dwoc didu chinh sao cho
pha nuéc va chét day tré thanh mot, cu thé 13, c6 mot pha. Néu ¢6 hai pha, can phai khuay
binh phan phéi truéc khi phan phéi mot phén dung lugng, vi dy, thong qua van cé ddng hod
do. Lidu dugc phan phdi ciia tac nhan duge 1a duge déy vao tir cac van ¢ ddng hd do trong

binh xit tinh luyén.
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Céc chat diy c6 thé bao gdbm hydro-chtra cloroflocacbon, flocacbon chtta hydro,
dimetyl ete va dietyl ete. Theo mot sb phuong an, HFA 134a (1,1,1,2 tetrafloetan) c6 thé

duoc st dung.

Céc ndng dd cu thé clia cac nguyén liu thiét yéu c6 thé duge xéc dinh béi thi
nghiém twong ddi don gian. é hp thu théng qua dudng udng, thuong c6 mong mudn gia
tang, vi du, it nhit gip d6i hodc gip ba, lidu dung théng qua tiém hoic sir dung thong qua

dudng ti€u hoa.
Hat lipit

iARN, vi dy, dsARN theo sang ché c6 thé duoc bao nang day di trong ché pham

lipit, vi du, LNP, hodc hat axit nucleic-lipit khéc.

Nhu dugc st dung & day, thuat ngit "LNP" dé cap dén hat lipit axit nucleic én dinh.
LNP chtra lipit tich dién duong, lipit khong tich dién duong, va lipit ngdn chan su két cum
cua hat (VI du, lién hgp PEG-lipit). LNP cuc ky hitu dung cho cic dp dung toan than, nhu
chung thé hién vong doi tudn hoan duoc kéo dai sau khi tiém trong tinh mach (i.v.) tiém va
tich iy ¢ cac vi tri xa (vi du, céac vi tri duoc phan cat vé vat ly tir vi tri dung). LNP bao gém
"pSPLP," ma bao gbm tac nhan gdy ngung tu dugc dong géi-axit nucleic ciu trac kép nhu
néu trong Cong bd don PCT s WO 00/03683. Céc hat theo sdng ché thuong c6 dudng kinh
trung binh cua khoang 50 nm dén 150 nm, thong thudng hon khoang 60 nm dén 130 nm,
thong thuong hon khoang 70 nm dén 110 nm, thong thuong nhit khoang 70 nm dén 90 nm,
va 1a co ban 1a khong doc hai. Ngoai ra, axit nucleic khi c6 mit trong cac hat lipit axit
nucleic theo sang ché 1a khang dung dich trong nudc véi su thoai bién v6i nucleaza. Cac hat
lipit axit nucleic va phuong phap diéu ché ciia ché pham duoc boc 16 trong, v du, Sang ché
My s6 5,976,567; 5,981,501; 6,534,484; 6,586,410; 6,815,432; Cong b6 don My s6.
2010/0324120 va Cong bb don PCT s6 WO 96/40964.

Theo mdt phuong an, ti 1€ lipit véi thude (ty 18 khbi lu(_)’ng/khéi luong) (vi du, ty 1€
lipit v6i dsARN) s& nim trong khoang tir 1:1 dén 50:1, tir 1:1 dén 25:1, tir 3:1 dén 15:1, tir
4:1 d@én 10:1, tir 5:1 dén 9:1, hodc khoang 6:1 dén 9:1. Céc khoang lam trung gian cho céc

khoang dugc trich & trén cling dugc coi 1a mdt phan ctia sng che.



52561 80/389

-80 -

Lipit cation ¢6 thé 1a, vi du, N,N-dioleyl-N,N-dimetylamoni clorua (DODAC), N,N-
distearyl-N,N-dimetylamoni bromua (DDAB), N-(I -(2,3- dioleoyloxy)propyl)-N,N,N-
trimetylamoni clorua (DOTAP), N-(I -(2,3- dioleyloxy)propyl)-N,N,N-trimetylamoni clorua
(DOTMA), N,N-dimetyl-2,3- dioleyloxy)propylamin (DODMA), 1,2-Dilinoleyloxy-N,N-
dimetylaminopropan (DLinDMA), 1,2-DPilinolenyloxy-N,N-dimetylaminopropan
(DLenDMA), 1,2-Bilinoleylcarbamoyloxy-3-dimetylaminopropan (DLin-C-DAP), 1,2-
Dilinoleyoxy-3-(dimetylamino)axetoxypropan (DLin-DAC), 1,2-Dilinoleyoxy-3-
morpholinopropan (DLin-MA), 1,2-Bilinoleoyl-3-dimetylaminopropan (DLinDAP), 1,2-
bilinoleylthio-3-dimetylaminopropan (DLin-S-DMA), 1-Linoleoyl-2-linoleyloxy-3-
dimetylaminopropan (DLin-2-DMAP), mubi 1,2-Pilinoleyloxy-3-trimetylaminopropan
clorua (DLin-TMA.CI), mudi 1,2-Dilinoleoyl-3-trimetylaminopropan clorua (DLin-
TAP.Cl), 1,2-DBilinoleyloxy-3-(N-metylpiperazino)propan (DLin-MPZ), hodc 3-(N,N-
Dilinoleylamino)-1,2-propandiol (DLinAP), 3-(N,N-Dioleylamino)-1,2-propandio (DOAP),
1,2-Bilinoleyloxo-3-(2-N,N-dimetylamino)etoxypropan (DLin-EG-DMA), 1,2-
Dilinolenyloxy-N,N-dimetylaminopropan (DLinDMA), 2,2-Dilinoleyl-4-
dimetylaminometyl-[1,3]-dioxolan (DLin-K-DMA) hodac chét tuong tu cia ching,
(3aR,5s,6aS)-N,N-dimetyl-2,2-di((9Z,12Z)-octadeca-9,12-dienyl)tetrahydro-3aH-
xyclopenta[d][1,3]dioxol-5-amin (ALN100), (6Z,97,287,317)-heptatriaconta-6,9,28,31-
tetraen-19-yl 4-(dimetylamino)butanoat (MC3), 1,1'-(2-(4-(2-((2-(bis(2-
hydroxydodexyl)amino)etyl)(2-hydroxydodexyl)amino)etyl)piperazin-1-
yl)etylazanediyl)didodecan-2-ol (Tech G1), hodc hdn hop ctia chung. Lipit cation ¢6 thé bao

gbm tir 20 mol % dén 50 mol % hoic khoang 40 mol % cua tong lipit c6 mit trong hat.

Theo phuong 4n khéc, hop chét 2,2-Dilinoleyl-4-dimetylaminoetyl-[1,3]-dioxolan ¢6
thé duoc st dung dé didu ché cac hat nano lipit-sARNi. Su tdng hop 2,2-Dilinoleyl-4-
dimetylaminoetyl-[1,3]-dioxolan dugc mo ta trong tai li¢u Don qudc té sb
PCT/US2009/061897, duoc cong bé dusi dang WO/2010/048536, ma dugc két hop & day

dé tham khéo.

Theo mot phuong an, hat lipit-sARNi bao gdm 40% 2, 2-Dilinoleyl-4-
dimetylaminoetyl-[1,3]-dioxolan: 10% DSPC: 40% Cholesteol: 10% PEG-C-DOMG (phan
tram mol) voi kich ¢ hat 63,0 + 20 nm va ty 1¢ siARN/Lipit 0,027.
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Lipit ion héa dugc/khdng cation c6 thé 14 lipit anion hoc lipit trung tinh bao gdm,
nhung khong gi6i han ¢, distearoylphosphatidylcholin (DSPC), dioleoylphosphatidylcholin
(DOPC), dipalmitoylphosphatidylcholin (DPPC), dioleoylphosphatidylglyxerol (DOPG),
dipalmitoylphosphatidylglyxerol (DPPG), dioleoyl-phosphatidyletanolamin (DOPE),
palmitoyloleoylphosphatidylcholin (POPC), palmitoyloleoylphosphatidyletanolamin
(POPE), dioleoyl- phosphatidyletanolamin 4-(N-maleimidometyl)-xyclohexan-I- carboxylat
(DOPE-mal), dipalmitoyl phosphatidyl etanolamin (DPPE), dimyristoylphosphoetanolamin
(DMPE), distearoyl-phosphatidyl-etanolamin (DSPE), 16-O-monometyl PE, 16-O-dimetyl
PE, 18-1 -trans PE, 1 -stearoyl-2-oleoyl- phosphatidyestanolamin (SOPE), cholesteol, hodc
hdn hop cua chung. Cation khéng lipit ¢6 thé 1a tir 5 mol % dén 90 mol %, khoang 10 mol

%, hodc khoang 58 mol % néu cholesteol dugc bao gdm, cia téng lipit c6 mat trong hat.

Thé lién hop lipit ma e ché su tdp hop ciia cac hat ¢6 thé 13, vi du, polyetylenglycol
(PEG)-lipit bao gdm, khong gidi han, PEG-diaxylglyxerol (DAG), PEG-dialkyloxypropyl
(DAA), PEG-phospholipit, PEG-xeramit (Cer), hodc hdn hop ctia chiing. Thé lién hop PEG-
DAA c6 thé 13, vi du, PEG-dilauryloxypropyl (Ci2), PEG-dimyristyloxypropyl (Cis), PEG-
dipalmityloxypropyl (Cis), hodc PEG- distearyloxypropyl (Clg). Lipit duoc lién hop ma
ngan chan sy tdp hop cla céc hat c6 thé 1a tir 0 mol % dén 20 mol % hodc khoang 2 mol %

cta tong lipit c6 mit trong hat.

Theo mdt sé phwong 4n, hat lipit axit nucleic con bao gdm cholesterol &, vi du,

khoang 10 mol % dén 60 mol % hodc khoang 48 mol % cta tdng lipit c6 mit trong hat.

Theo mot phuong an, thé lipit ND98-4HCI (MW 1487) (xem Don sang ché My s6
12/056,230, ndp ngay 3/26/2008, dugc két hop & day dé tham khao), Cholesterol (Sigma-
Aldrich), va PEG-xeramit C16 (Avanti Polar Lipids) c6 thé dugc st dung dé diéu ché cac
hat nano lipit-dsARN (cu thé I, cac hat LNPO1). Cac dung dich gbc trong mdi etanol c6 thé
duoc diéu ché nhu sau: ND98, 133 mg/ml; Cholesterol, 25 mg/ml, PEG-xeramit C16, 100
mg/ml. Céc dung dich géc ND98, Cholesterol, va PEG-xeramit C16 c6 thé sau d6 dugc két
hop trong, vi du, ti 1 mol 42:48:10. Dung dich lipit dugc két hop co thé duoc tron véi
dsARN c¢6 nu6ce (Vi du, trong natri axetat do pH 5) nhu vay ndng do etanol cudi cling 1a
khoang 35-45% va ndng do natri axetat cudi ciing 1a khoang 100-300 mM. Céc hat nano
lipit-dsARN chu yéu hinh thanh mdt cach tu nhién khi tron. Dua vao khoang céach hat phan
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phéi mong mudn, hdn hop hat nano thu duoc ¢ thé duge din thong qua mang polycacbonat
(vi du, cit nhé 100 nm) béng cach str dung, vi du, may dun binh nhiét, nhu Lipex Extruder
(Northern Lipids, Inc). Trong mét sd truong hop, bude dun c¢é thé duge bé qua. Viéc loai bo
etanol va trao ddi chit dém déng thoi c6 thé dugc thue hién béi, vi du, chay than hodc loc
dong chay tiép xuc. Chat dém c6 thé duoc ddi vé6i, vi du, nude mudi dém phosphat (PBS) &
khoang do pH 7, vi du, khoang do pH 6,9, khoang d¢ pH 7,0, khoang do¢ pH 7,1, khodng do
pH 7,2, khoang d6 pH 7,3, hodc khoang d6 pH 7,4. Ché pham LNPO1 dugc md ta, vi du,
trong Cong bd don qudc t& s6 WO 2008/042973, duge két hop & day dé tham khao.

Vi du khac vé ché phim lipit-dsARN duoc mo ta trong Bang A.

Bang A. Ché phidm dsARN lipit vi du

Thé lién hop lipit cation/lipit
khong cation/cholesterol/PEG-
Lipit Ion hoa dugc/Cation lipit

Ty 1€ lipit:sARNi

DLinDMA/DPPC/Cholesterol/PE

LNP DLinDM | 1,2-ilinolenyloxy-N,N- G-cDMA
A dimetylaminopropan (DLinDMA) | (57,1/7,1/34,4/1,4)

lipit:sARNi1 ~ 7:1

XTC/DPPC/Cholesteol/PEG-

2,2-Dilinoleyl-4-dimetylaminoetyl- cDMA
2-XTC
[1,3]-dioxolan (XTC) 57,1/7,1/34,4/1,4
lipit:sARNi ~ 7:1
XTC/DSPC/Cholesteol/PEG-
2,2-Dilinoleyl-4-dimetylaminoetyl- DMG
LNPOS5
[1,3]-dioxolan (XTC) 57,5/7,5/31,5/3,5

lipit:sARNi ~ 6:1
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2,2-Dilinoleyl-4-dimetylaminoetyl-

XTC/DSPC/Cholesteol/PEG-
DMG

LNPO06
[1,3]-dioxolan (XTC) 57,5/7,5/31,5/3,5
lipit:sARNi ~ 11:1
XTC/DSPC/Cholesteol/PEG-
2,2-bilinoleyl-4-dimetylaminoetyl- DMG
LNPO7
[1,3]-dioxolan (XTC) 60/7,5/31/1,5,
lipit:sARNi ~ 6:1
XTC/DSPC/Cholesteol/PEG-
2,2-bilinoleyl-4-dimetylaminoetyl- DMG
LNPOS8
[1,3]-dioxolan (XTC) 60/7,5/31/1,5,
lipit:sARNi ~ 11:1
XTC/DSPC/Cholesteol/PEG-
2,2-Bilinoleyl-4-dimetylaminoetyl- | PMO
LNPO09
[1,3]-dioxolan (XTC) 50/10/38,5/1,5
lipit:sARNi 10:1
(3aR,5s,6a8)-N,N-dimetyl-2,2- ALN100/DSPC/Cholesteol/PEG-
di((97,127)-octadeca-9,12- DMG
LNP10 dienyl)tetrahydro-3aH-
50/10/38,5/1,5
xyclopenta[d][1,3]dioxol-5-amin
MC-3/DSPC/Cholesteol/PEG-
(67.,97.,287,317)-heptatriaconta- DMG
LNP11 6,9,28,31-tetraen-19-yl 4-

(dimetylamino)butanoat (MC3)

50/10/38,5/1,5

lipit:sARNi 10:1
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LNP12

1,1'-(2-(4-(2-((2-(bis(2-
hydroxydodexyl)amino)etyl)(2-
hydroxydodexyl)amino)etyl)piperaz
in-1-yl)etylazanediyl)didodecan-2-
ol (C12-200>

Tech G1/DSPC/Cholesteol/PEG-

DMG
50/10/38,5/1,5

lipit:sARNi 10:1

LNP13

XTC

XTC/DSPC/Chol/PEG-DMG
50/10/38,5/1,5

lipit:sARNi: 33:1

LNP14

MC3

MC3/DSPC/Chol/PEG-DMG
40/15/40/5

lipit:sARNi: 11:1

LNP15

MC3

MC3/DSPC/Chol/PEG-
DSG/GalNAc-PEG-DSG

50/10/35/4,5/0,5

lipit:sARNi: 11:1

LNP16

MC3

MC3/DSPC/Chol/PEG-DMG
50/10/38,5/1,5

lipit:sARNi: 7:1

LNP17

MC3

MC3/DSPC/Chol/PEG-DSG
50/10/38,5/1,5

lipit:sARNi: 10:1

LNP18

MC3

MC3/DSPC/Chol/PEG-DMG
50/10/38,5/1,5

lipit:sARNi: 12:1

LNPI19

MC3

MC3/DSPC/Chol/PEG-DMG
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50/10/35/5

lipit:sARNi: 8:1

MC3/DSPC/Chol/PEG-DPG
LNP20 MC3 50/10/38,5/1,5

lipit:sARNi: 10:1

C12-200/DSPC/Chol/PEG-DSG
LNP21 C12-200 50/10/38,5/1,5

lipit:sARNi: 7:1

XTC/DSPC/Chol/PEG-DSG
LNP22 XTC 50/10/38,5/1,5

lipit:sARNi: 10:1

Céc chit viét tit trong Bang A bao gdm: DSPC: distearoylphosphatidylcholin; DPPC:
dipalmitoylphosphatidylcholin; PEG-DMG: PEG-didimyristoyl glyxerol (C14-PEG, hodc
PEG-C14) (PEG c6 khéi lvong mol trung binh bang 2000); PEG-DSG: PEG-distyryl
glyxerol (C18-PEG, hodc PEG-C18) (PEG c6 khdi lvgng mol trung binh bang 2000); PEG-
c¢DMA: PEG-carbamoyl-1,2-dimyristyloxypropylamin (PEG ¢6 khéi lugng mol trung binh
bang 2000).

DLinDMA (1,2-Bilinolenyloxy-N,N-dimetylaminopropan) chira ché phdm dugc md
ta trong Cong bd Quéc té S6 W02009/127060, ndp ngay 15 thang 4 nam 2009, ma duoc két
hop & day dé tham khao.

XTC bao gém ché phém dugc mo ta, vi du, trong Don tam thoi My sb. 61/148,366,
ndp ngay 29 thang 1 nam 2009; Pon tam thoi My sb. 61/156,851, ndp ngay 2 thang 3 nim
2009; Pon tam thi M sd ndp ngay 10 thang 6 nim 2009; Don tam thoi My s6 61/228,373,
ndp ngay 24 thang 7 nam 2009; Pon tam thoi M§ sb 61/239,686, ndp ngay 3 thang 9 sb
2009, va Don quéc té sé6 PCT/US2010/022614, ndp ngay 29 thang 1 nam 2010, duoc két
hop & day dé tham khao.
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MC3 bao gdm céc cong thuc duoc md ta, vi du, trong Cong bb don My s

2010/0324120, ndp ngay 10 thang 6 nam 2010, dugc két hop ¢ day dé tham khéo.

ALNY-100 bao gém ché phdm duge mé ta, vi du, Pon sang ché qubc té sb

PCT/US09/63933, ndp ngay 10 thang 11 nam 2009, dugc két hop ¢ ddy dé tham khao.

C12-200 bao gdbm ché phdm nhu duge mé ta trong Pon tam thoi My sb 61/175,770,
ndp ngay 5 thang S nam 2009 va Pon quéc té sé6 PCT/US10/33777, ndp ngay 5 thang 5 nam
2010, duoc két hop & day dé tham khao.

Ché phim bb sung

i. Nhil twong

Ché pham theo sang ché c¢6 thé duoc diéu ché va duoc hinh thanh nhu cac nhii tuong.
Nhil tvong thuong 1a hé théng hdn tap ctia mdt dich 1éng dugce phén tan trong dich 16ng
khac ¢ dang giot thuong c¢6 duong kinh vugt qua 0,1pum (xem vi du, Ansel's Pharmaceutical
Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., va Ansel HC., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY; Idson, trong Pharmaceutical
Dosage Forms, Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., Tap 1, trang 199; Rosoff, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1, trang 245; Block in
Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., Tap 2, trang 335; Higuchi va cong su., trong Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 1985, trang 301). Cac nhil
trong thuong 12 cac hé thng hai pha bao gdm hai pha 10ng chit khong tron duge va duge
phén tan vi mdi chat khac. N6i chung, cdc nhil twong ¢ thé hodc 14 nudc-trong-dau (w/o)
hoac déu—trong-nuérc (o/w). Khi pha nudc dugce chia mot cach tinh ché vao trong va duoc
phén tan nhu cac giot ngén vao trong pha khdi dau, thu duoc ché phém dugc goi la nhii
tuong nude-trong-dau (w/o). Tuy ¥, khi pha dau la tinh ché duoc chia vao trong va duoc
phan tan nhu cac giot ngén vao trong khdi pha nuéc, thu dugce ché phém duoc goi la nhii
twong dau-trong-nude (o/w). Cac nhil tuong ¢ thé chira cac thanh phan bd sung bd sung
vao cac pha dugc phan tan, va thudc hoat tinh ma ¢6 thé ¢6 mit nhu dung dich trong hodc 1a
pha nudc, pha dau hodc minh n6 nhu mot pha riéng biét. T4 dugc nhu chét nhil hoa, chat én

dinh, cac thuéc nhudm, va chong oxy hoa con cé thé c¢6 mit trong cdc nhil twong nhu can
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thiét. C4c nhii twong duge con c6 thé 12 nhidu nhii trong ma bao gdm nhidu hon hai pha
nhu, vi du, trong trwdng hop cla céc nhii tvong dau-trong-nude-trong-dau (o/w/o) va nude-
trong-dau-trong-nude (w/o/w). Cac cong thic cdu triic kép nhu vy thuong mang lai cac loi
thé cu thé ma cac nhil tvong nhi phan don gian khong c¢6. Nhiéu loai nhii tvong trong d6 céac
giot diu don ctia nhil twong o/w kém theo cac giot nude nhé tao thanh nhil twong w/o/w.
Nhu vay hé théng cua cac giot diu kém theo trong cac hat ciu cua nude 6n dinh hoa trong

pha déu lién tuc cung cip nhii twong o/w/o.

Céc nhii trong 13 dic chung béi tinh 6n dinh nhiét dong thip hoic khong c6. Thong
thuong, dugce pha phan tan hodc khong lién tuc ctia nhil tuong dugce phan tan t6t vao bén
ngoai hodac pha lién tuc va dugc gilt trong dang nay thong qua cac phuong phép dung chat
nhil hda hodc d6 nhot cia cong thire. Hodc 1a cac pha cia nhil twong c6 thé 1 ban ran hodc
rén, nhu truong hop cia nhil tvong-dang thude md va kem. Céc cach khac cia céc nhil
twong dn dinh dua trén viée sir dung chét nhii héa ma co thé duge hop nhit trong cac pha
ctia nhil twong. Cac chét nhil twong héa c6 thé duoc phan loai rong thanh bbn loai: chét hoat
dong bé mat tdng hop, cac chit nhii twong héa cé trong tu nhién, bazo hép thu, va chat ran
dugc phan tan min (xem vi dy, Ansel's Pharmaceutical Dosage Forms and Drug Delivery
Systems, Allen, LV., Popovich NG., va Ansel HC., 2004, Lippincott Williams & Wilkins
(8th ed.), New York, NY; Idson, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va

Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1, trang 199).

Chét hoat dong bé mat téng hop, con dugce goi 1a chét c6 hoat tinh bé& mit, duogc phat
hién thdy 1a ¢6 kha ning tng rung rong rii trong ché phim nhii tuong va da duoc xem xét
trong tai liéu (xem vi dy, Ansel's Pharmaceutical Dosage Forms and Drug Delivery
Systems, Allen, LV., Popovich NG., va Ansel HC., 2004, Lippincott Williams & Wilkins
(8th ed.), New York, NY; Rieger, trong Pharmaceutical Dosage Forms, Lieberman, Rieger
va Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Téap 1, trang 285; Idson,
trong Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.), Marcel Dekker,
Inc., New York, N.Y., 1988, Téap 1, trang 199). Céc chét hoat tinh bé mit thuong 1a ludng
tinh va bao gdm phin wa nu6c va phan ky nuée. Ty 1€ cua tinh chét ua nudc vé6i ky nude
cia chét hoat tinh bé mit dwoc goi 1a can bing chat ua nude/chat ua lipit (HLB) va la dung

cu cb gia tri trong phan loai va lya chon cac chat hoat tinh bé mit trong ché phém cua cac
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cong thire. Chét hoat dong bé mit c6 thé dugc phén loai thanh cdc nhém khéc nhau dya trén
ban chit ctia nhém va nude: khong ion, anion, cation va ludng tinh (xem vi du, Ansel's
Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., va
Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY Rieger, trong
Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., Tép 1, trang 285).

Chét nhii héa ¢6 trong tu nhién duoc sir dung trong cong thirc nhii trong bao gdm
lanolin, sap ong, phosphatit, lexithin va keo. Bazo hép thu c6 cac tinh chat wa nuéc nhu vay
chting c6 thé hiit nuc dé hinh thanh cac nhii tvong w/o ma van gitt duogc tinh dong nhat ban
ran, nhu lanolin khan va dau tréng wa nuéc. Cac chat rin dugc chia tinh ché cling dugc su
dung nhu céc chit nhii hoa tot dic biét 1a khi két hop véi céac chit hoat tinh bé mit va trong
ché phim nhot. Cac bao gdm céc chat ran khong hiru co ¢6 cuc, nhu hydroxit kim loai ning,
dét sét khong phéng nhu bentonit, atapulgit, hectorit, cao lanh, montmorillonit, chét keo
nhdm silicat va chit keo magié nhom silicat, cic chit mau va cac chit ran khong cyc nhu

cacbon hoac glyxeryl tristearat.

Nhiéu loai nguyén liéu khong nhil twong cling bao gdm trong cong thirc nhil tuong va
déng gbép vao céc tinh chét cua céc nhil trong. Chiing bao gdm ma, dau, sap, axit béo, rugu
béo, este béo, chat 1am 4m, keo wa nudc, chit bao quan va chét chdéng oxy héa (Block, trong
Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., Tap 1, trang 335; Idson, trong Pharmaceutical Dosage Forms,
Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1,
trang 199).

Keo hoic keo nude wa nude bao gdm gdm cé trong tu nhién va polyme tong hop nhu
polysacarit (vi du, keo, aga, axit alginic, caragenan, gdm guar, gdbm karaya, va tragacan),
xenluloza phéi sinh (vi du, carboxymetylxenluloza va carboxypropylxenluloza), va polyme
tong hop (vi du, carbome, xenluloza ete, va polyme carboxyvinyl). Céac chét phén tan hodc
phinh trong nudc dé hinh thanh céc dung dich chét keo ma 6n dinh hoa cac nhii tuong bang
cach hinh thanh cac tAm chic chin gitta hai bé mit xung quanh cac giot pha phan tan va

bang cach 1am ting dd nhot cta pha bén ngoai.
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Khi c4c nhil twong thuong chira nhidu nguyén liéu nhu cac carbohydrat, protein,
sterol va phosphatit ma c6 thé sin sang hd tro ting trudng cic vi sinh vat, cc cong thirc
thuong c6 céc chat bao quan. Thong thudng cac chit bao quan duogc st dung bao gdm cac
cong thirc nhii twong bao gdm metyl paraben, propyl paraben, cdc mubi amoni bac bdn,
benzalkonium clorit, este ciia axit p-hydroxybenzoic, va axit boric. Chit chdng oxy hoa 1a
cling thuong duge thém vao cong thire nhil twong nhim ngan chin sy hu hong ctia ché
pham. Chét chdng oxy héa duge sir dung c¢6 thé 1a chat chdng mudi goc tw do nhu
tocopherol, alkyl galat, hydroxyanisol dugc butylat hoa, hydroxytoluen dugc butylat hoa,
hodc cdc chit khir nhu axit ascorbic va natri metabisulfit, va chat hiép dong chéng oxy hoa

nhu axit xitric, axit tartaric, va lexithin.

Viec Gng dung ché phdm nhil twong thong qua cac duong ding ngoai da, duong
miéng va ngoai duong ti€u héa va phuong phap sdn xuét ching d3 duoc xem xét trong tai
liéu (xem vi du, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen,
LV., Popovich NG., va Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New
York, NY; Idson, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1, trang 199). Ché phim nhil tuong
dé phan phéi qua dudong miéng da duge st dung rong rai vi d& tao ché pham, cling nhu 1a
httu hiéu theo quan diém vé su hép thu va sinh kha dung (xem vi du, Ansel's Pharmaceutical
Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., va Ansel HC., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY; Rosoff, trong Pharmaceutical
Dosage Forms, Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., Tap 1, trang 245; Idson, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1, trang 199). Thudc nhuan
trang gbc khoang dau, cic vitamin tan trong dau va ché phdm dinh dudng nhiéu chét béo 1a
mot trong cac nguyén liéu ma da thuong dugc su dung qua dudong udng nhu céc nhii trong

o/W.

ii. Cdc vi nhii twong

Theo mdt phuong 4n cua sang ché, ché pham ctia cac ARNi va axit nucleic dugc
hinh thanh nhu cdc vi nhil twvong. Vi nhil twong ¢6 thé dugc x4c dinh 1a hé théng g@)m nudc,

ddu va chit luong tinh ma 1a dung dich 16ng 4n dinh nhiét dong va tuy y dang huéng don 1¢
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(xem vi dy, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV.,
Popovich NG., va Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York,
NY; Rosoff, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., Tap 1, trang 245). Thong thuong vi nhil tuong
14 hé théng duoc didu ché bing cach trude hét phan tan dau trong dung dich chét hoat dong
bé mit trong nudc va sau d6 bd sung luong du ciia thanh phan thi tu, thudong 1a ruou c6
chiu dai mach trung binh dé tao thanh hé trong sudt. Do d6, vi nhil tuong cling dugc mo ta
1a dich phan tan trong dang hudng, 6n dinh vé mat nhiét dong hoc ctia hai dich 1ong khong
trén 1An ma duge lam 6n dinh bing mang phan céch cia phén tir ¢6 hoat tinh bé mit (Leung
va Shah, trong: Controlled Release of Drugs: Polymers and Aggregate Systems, Rosoff, M.,
Ed., 1989, VCH Publishers, New York, trang 185-215). Cac vi nhil twong thuong duoc diéu
ché thong qua su két hop clia tir ba dén nam thanh phan ma bao gdm déu, nude, chét ¢6 hoat
tinh bé mat, déng chét c6 hoat tinh bé mat va chit dién giai. Vi nhii tuong thudc loai nude-
trong-dau (w/0) hodc diu-trong-nudc (o/w) tiry thude vao tinh chét ciia ddu va chit hoat
dong bé mit dugce st dung va cAu tric va su déng goi hinh hoc ctia cac dau phan cuc va céac
dudi hydrocacbon cua céc phén tir cht hoat dong bé mit (Schott, trong Remington's

Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 1985, trang 271).

Céch tiép can hién tuong luan str dung so dd pha da dugce nghién ctru bao quat va
mang lai hiéu biét toan dién, cho ngudi c6 hiéu biét trung binh trong linh vue, vé viéc lam
thé nao dé tao ché pham vi nhil twong (xem vi du, Ansel's Pharmaceutical Dosage Forms
and Drug Delivery Systems, Allen, LV., Popovich NG., va Ansel HC., 2004, Lippincott
Williams & Wilkins (8th ed.), New York, NY; Rosoff, trong Pharmaceutical Dosage Forms,
Lieberman, Rieger va Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Tap 1,
trang 245; Block, trong Pharmaceutical Dosage Forms, Lieberman, Rieger va Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., Tép 1, trang 335). So véi cac nhii twong thong
thuong, cac vi nhil tuong dem lai lo1 thé trong viéc hoa tan cac thudc khong tan trong nuée
trong cong thirc cla céac giot n dinh nhiét dong ma duoc tao ra mot cach ngu nhién.

Céc chét hoat tinh bé mit duoc sir dung trong ché pham ctia c4c vi nhil twong bao
gém, nhung khong gidi han &, cac chét hoat tinh bé mat ion, cic chat hoat tinh bé mat

khéng ion, Brij 96, polyoxyetylen oleyl ete, polyglyxerol este ctia axit béo, tetraglyxerol
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monolaurat (ML310), tetraglyxerol monooleat (MO310), hexaglyxerol monooleat (PO310),
hexaglyxerol pentaoleat (PO500), decaglyxerol monocaprat (MCA750), decaglyxerol
monooleat (MO750), decaglyxerol sequioleat (SO750), decaglyxerol decaoleat (DAO750),
don 1& hoic két hop véi cac dé)ng chét hoat tinh bé mat. Déng chét hoat tinh bé mat, thuong
14 rugu mach ngén nhu etanol, 1-propanol, va 1-butanol, hoat tinh dé gia tang luu dong bé
mit bang viéc tham nhép vao trong mang chat hoat tinh b& mit va két qua 1a gay rbi loan
mang badi cac khoang tréng duogc tao ra gitta cac phan tir chét hoat tinh bé mat. Céc vi nhii
tuong ¢ thé, tuy nhién, dugc didu ché ma khong sir dung cac dong chit hoat tinh bé mat va
khéng ¢6 ruou tw nhil twong héa cac hé théng vi nhii tuong duge biét dén trong linh vue.
Pha nudc ¢6 thé thudng 13, nhung khong giéi han &, nude, dung dich trong nudce cia thude,
glyxerol, PEG300, PEG400, polyglyxerol, propylen glycol, va phéi sinh cta etylen glycol.
Pha dau c6 thé bao gdm, nhung khong gidi han &, nguyén liéu nhu Captex 300, Captex 355,
Capmul MCM, este cua axit béo, mono, di, va tri-glyxerit mach trung binh (C8-C12),
polyoxyetylated este cua glyxeryl clia axit béo, rugu béo, glyxerit dugc polyglycol hoa, C8-

C10 glyxerit bdo hoa dugc polyglycol hda, ddu thuc vat va dau silicon.

Céc vi nhil tuong 14 dac biét dugce uva thich tr quan didm hoa tan caa thube va tang sy
hép thy ctia thude. Vi nhil twong gbc lipit (ca o/w va w/o) di dugc dé xuit lam tang cuong
sinh kha dung qua dudng miéng ctia thude, bao gdm peptit (xem vi dy, Sang ché My sd.
6,191,105; 7,063,860; 7,070,802; 7,157,099; Constantinides va cng su., Pharmaceutical
Research, 1994, 11, 1385-1390; Ritschel, Meth. Find. Exp. Clin. Pharmacol., 1993, 13,
205). Vi nhii tvong mang lai uu diém cua su hoa tan thudc duoc cai thién, su bao vé thude
khoi su thiy phdn bang enzym, sy ting cudng co thé ¢6 sta sy hip thu thude do su thay doi
gy ra boi chét hoat dong bé mat & do long va do thAm cua mang, su dé dang diéu ché, su dé
dang dung qua duong dudng miéng cho cac dang lidu lwong ran, hidu luc 14m sang dugc cai
thién, va do doc giam (xem vi dy, Sang ché My s6. 6,191,105; 7,063,860; 7,070,802;
7,157,099; Constantinides va cong sw., Pharmaceutical Research, 1994, 11, 1385; Ho va
cong su., J. Pharm. Sci., 1996, 85, 138-143). Thuong céac vi nhii tuong cd thé hinh thanh
mot cach ngau nhién khi cac thanh phan ctia ching dugce dua vao v6i nhau 6 nhiét do moi
truong. Didu nay co thé 1a dic biét 1a ¢6 loi khi hinh thanh thudc khéng chiu nhiét, peptit
hoidc cac ARNi. Cac vi nhil tuong cling ¢6 hiéu qua trong phan phdi qua da ctia cac thanh

phan hoat tinh trong ca hai tmg dung m¥ pham va dugc. N6 duge ky vong 12 ché pham vi
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nhii twong va ché phdm theo sang ché s& tao didu kién ting su hdp thu toan than cia cac
ARNi va axit nucleic tir dudng tidu hoa, ciing nhu sy hap thu té bao khu vuc ciia cac ARNi

va axit nucleic.

CAc vi nhil twrong theo sang ché con ¢6 thé chira bd sung cac thanh phan va cac phu
gia nhu sorbitan monostearat (Grill 3), Labrasol, va chét ting cuong su thim thau dé cai
thién tich cht cila cong thire va dé tang hép thy ctia cac ARNI va axit nucleic theo sang ché.
Chét tang cuong thdm théu duge st dung trong vi nhil twong cta thé hién sang ché c6 thé
dugc phan loai thudc vao mot trong nam loai 16n--chét hoat dong bé mat, axit béo, mudi
mat, chat chelat hoa, va chit khong hoat dong bé mit khong chelat hoa (Lee va cong sir.,
Critical Reviews in Therapeutic Drug Carrier Systems, 1991, trang 92). Mdi loai nay da
duoc dé cap o trén.

iii. Vi hat

Téc nhan ARNI theo sang ché c6 thé duoc két hop vao trong hat, vi du, vi hat. Vi hat
¢6 thé 14 tao ra bing cach phun sdy, nhung c6 thé ciing dugce tao ra béi khac phuong phép
bao gém lam dong kho, bdc hoi, séy téng chét long, séy chan khong, hodc su két hop cuia

cac phuong phép nay.

iv. Chét ting cudng tham thdu

Theo mdt phuong an, séang ché str dung nhiéu loai cht tang cudong tham thau dé tac
dong dén hiéu qua phan phdi cia axit nucleic, dic bi¢t 1a cic ARNi ddi v6i da dong vat. Da
ph.:?m thube ¢6 trong dung dich déu ¢ dang dugc ion héa va khdng dugc ion hoa. Tuy nhién,
thuong chi ¢6 lipit hoa tan hodc thudc wa lipit la ¢6 thé vuot qua mang té bao. Da co cac
phat hién rang tham chi cac thudc khong wa lipit c6 thé vuot qua mang té bao néu mang
dugc vuot qua dé duge xir Iy bang chét tang cudong thim thau. Ngoai ra dé hd tro su truyén
ctia cac thude khong wa lipit, thude wa lipit viegt mang té bao, cac chat tang cudng té bao

cling tang cuong do thAm ctia cac chét ting cudong tham thau thudc va lipit.

Chét tang cuong thdm thau c6 thé duoc phén loai thudc vao mot trong ndm loai 16n,
fike 10, chét hoat dong bé mat, axit béo, mudi mat, chat chelat hoa, va chét khong hoat dong
bé mat khong chelat hoa (xem vi du, Malmsten, M. Surfactants and polymers in drug

delivery, Informa Health Care, New York, NY, 2002; Lee va cong su., Critical Reviews in
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Therapeutic Drug Carrier Systems, 1991, trang 92). Mbi loai ciia cdc chit ting cudng thAm

thiu duoc nhic dén ¢ trén duoc mé ta chi tiét hon dudi day.

Chét hoat tinh bé mit (hodc "cac tdc nhan hoat tinh bé mat") 1a cac thuc thé hoa hoc
ma, khi tan trong dung dich trong nuée, 1am giam sw cing bé mit cia dung dich hodc strc
cing giita cac bé mit gitta dung dich trong nude va céc chit 1ong khac, voi két qua 12 sy hip
thu cia ARNi thong qua mang nhay duoc ting cudng. Ngoai mubi mat va axit béo, cac chit
tang cuong thim thau bao gdm, vi du, natri lauryl sulfat, polyoxyetylen-9-lauryl ete va
polyoxyetylen-20-xetyl ete) (xem vi dy, Malmsten, M. Surfactants and polymers in drug
delivery, Informa Health Care, New York, NY, 2002; Lee va cdng sw., Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, trang 92); va nhil twong héa chét flo hoa, chang
han nhu FC-43. Takahashi va cdng su., J. Pharm. Pharmacol., 1988, 40, 252).

Nhiéu loai axit béo va dan xudt cta chung ma c6 hoat tinh nhu cac chét tang cudng
thdm thiu bao gém, vi du, axit oleic, axit lauric, axit capric (axit n-decanoic), axit myristic,
axit palmitic, axit stearic, axit linoleic, axit linolenic, dicaprat, tricaprat, monoolein (1-
monooleoyl-rac-glyxerol), dilaurin, axit caprylic, axit arachidonic, glyxerol 1-monocaprat,
1-dodexylazaxycloheptan-2-on, axylcarnitin, axylcholin, Ci-20 alkyl este ciia chung (vi du,
metyl, isopropyl va t-butyl), va mono- va di-glyxerit ciia chung (cu thé la, oleat, laurat,
caprat, myristat, palmitat, stearat, linoleat, v.v.) (xem vi du, Touitou, E., va cong su.
Enhancement in Drug Delivery, CRC Press, Danvers, MA, 2006; Lee va cong su., Critical
Reviews in Therapeutic Drug Carrier Systems, 1991, trang 92; Muranishi, Critical Reviews
in Therapeutic Drug Carrier Systems, 1990, 7, 1-33; El Hariri va cong sw., J. Pharm.
Pharmacol., 1992, 44, 651-654).

Vai tro sinh 1y ctia mét bao gdm tao diéu kién thuén lgi cho sy phan tan va su hép thu
cda lipit va vitamin hoa tan trong chit béo (xem vi du, Malmsten, M. Surfactants and
polymers in drug delivery, Informa Health Care, New York, NY, 2002; Brunton, Chuong 38
trong: Goodman & Gilman's The Pharmacological Basis of Therapeutics, 9th Ed., Hardman
va cong sw. Bds., McGraw-Hill, New York, 1996, trang 934-935). Nhiéu loai cac mudi mét
ty nhién, va phai sinh tong hop cia ching, hoat tinh nhu chét ting cuong su tham thau. Do
d6 thuét ngit "cac mudi mat" bao gdbm bt ky cac thanh phén trong tu nhién ctia mat cling

nhu bat k¥ ctia chit phéi sinh tong hop cta chung. Mubi mét thich hop bao gdm, vi du, axit
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cholic (hoac mubi natri dugc dung cia no, natri cholat), axit dehydrocholic (natri
dehydrocholat), axit deoxycholic (natri deoxycholat), gluaxit cholic (natri glucholat), axit
glycholic (natri glycocholat), axit glycodeoxycholic (natri glycodeoxycholat), axit
taurocholic (natri taurocholat), axit taurodeoxycholic (natri taurodeoxycholat), axit
chenodeoxycholic (natri chenodeoxycholat), axit ursodeoxycholic (UDCA), natri tauro-
24,25-dihydro-fusidat (STDHF), natri glycodihydrofusidat va polyoxyetylen-9-lauryl ete
(POE) (xem vi du, Malmsten, M. Surfactants and polymers in drug delivery, Informa Health
Care, New York, NY, 2002; Lee va cdng su., Critical Reviews in Therapeutic Drug Carrier
Systems, 1991, trang 92; Swinyard, Chuong 39 trong: Remington's Pharmaceutical
Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, Pa., 1990, trang 782-783;
Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33;
Yamamoto va cong su., J. Pharm. Exp. Ther., 1992, 263, 25; Yamashita va cong su., J.
Pharm. Sci., 1990, 79, 579-583).

Céc chét chelat hoa, nhu duge sit dung trong két ndi cua sang ché, c6 thé dugc dinh
nghia la hop chét ma loai b6 ion kim loai tir dung dich boi tao thanh cac cAu truc kép, v6i
két qua 1a su hép thu ctia cac ARNi thong qua niém mac dugc ting 1én. Déi voi viee st
dung chung 1am chét tang cuong thim thiu trong sang ché, chit chelat hoa c6 uu diém bd
sung 13 cling dap ing lam chét trc ché ADNaza, lam ADN nucleaza dugc xac dinh dic diém
nhiéu nhat can ion kim loai héa tri hai dé xtic téc va do d6 bi trc ché béi chat chelat hoa
(Jarrett, J. Chromatogr., 1993, 618, 315-339). Chét chelat hoa thich hop bao gdm nhung
khong giéi han & dinatri etylendiamintetraaxetat (EDTA), axit xitric, salicylat (vi du, natri
salixylat, 5-metoxysalixylat vd homovanilat), dan xuét N-axyl cia colagen, laureth-9 va dan
xudt N-amino axyl cia beta-diketon (enamin)(xem vi du, Katdare, A. va cdng su., Excipient
development for pharmaceutical, biotechnology, and drug delivery, CRC Press, Danvers,
MA, 2006; Lee va cong su., Critical Reviews in Therapeutic Drug Carrier Systems, 1991,
trang 92; Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33;
Buur va céng su., J. Control Rel., 1990, 14, 43-51).

Nhu dugc dung trong ban mo ta nay, hop chét ting cudng thim thau chit khong hoat
dong bé mat khong chelat hoa ¢6 thé dugc x4c dinh 12 hop chit ma chimg t6 hoat tinh khong

dang ké 1am chit chelat hoa hodc lam chét hoat dong bé mit nhung tuy nhién lam ting
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cuong su hép thu cua iARN qua niém mac duong tiéu hoa (xem vi du, Muranishi, Critical
Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33). Nhom chét ting cudng thim
thdu nay bao gbm, vi du, uré vong chwa no, dan xuét 1-alkyl- va 1-alkenylazaxyclo-alkanon
(Lee va cong su., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, trang 92); va
chat khang viém khong steroit ching han nhu diclofenac natri, indomethaxin va

phenylbutazon (Yamashita va céng su., J. Pharm. Pharmacol., 1987, 39, 621-626).

Céc tac nhan ma 1am tang sy hdp thu ctia cdc ARNi & mirc do té bao con co thé 1a bd
sung duge va ché phim khéc theo sang ché. Vi du, lipit cation, ching han nhu lipofectin
(Junichi va edng sw, Sang ché My sd. 5,705,188), dan xuét glyxerol cation, va phan tir
polycation, chang han nhu polylysin (Lollo va ¢dng sw., DPon PCT WO 97/30731), con dugc
biét 12 1am tang cudng su hdp thy té bao ctia dSARN. Céc vi du vé chét phan tmg chuyén
nap ¢6 trén thi truong bao gdm, vi du Lipofectamine™ (Invitrogen; Carlsbad, CA),
Lipofectamine 2000™ (Invitrogen; Carlsbad, CA), 293fectin™ (Invitrogen; Carlsbad, CA),
Cellfectin™ (Invitrogen; Carlsbad, CA), DMRIE-C™ (Invitrogen; Carlsbad, CA),
FreeStyle™ MAX (Invitrogen; Carlsbad, CA), Lipofectamine™ 2000 CD (Invitrogen;
Carlsbad, CA), Lipofectamine™ (Invitrogen; Carlsbad, CA), ARNIMAX (Invitrogen;
Carlsbad, CA), Oligofectamine™ (Invitrogen; Carlsbad, CA), Optifect™ (Invitrogen;
Carlsbad, CA), Chét phan Gmg Chuyén nap X-tremeGENE Q2 (Roche; Grenzacherstrasse,
Thuy Si), Chat phan tng Chuyén nap Liposom DOTAP (Grenzacherstrasse, Thuy Si), Chét
phan tng Chuyén nap Liposom DOSPER (Grenzacherstrasse, Thuy ST), hodc Fugene
(Grenzacherstrasse, Thuy S7), Chét phan tmg Transfectam® (Promega; Madison, WI), Chéat
phan tng Chuyén nap TransFast™ (Promega; Madison, WI), Chét phan tng Tfx™-20
(Promega; Madison, WI), Chét phan ing Tfx™-50 (Promega; Madison, WI), DreamFect™
(OZ Biosciences; Marseille, Phap), EcoTransfect (OZ Biosciences; Marseille, Phap), Chat
phan tmg Chuyén nap TransPass® D1 (New England Biolabs; Ipswich, MA, M¥),
LyoVec™/LipoGen™ (Invitrogen; San Diego, CA, M¥),Chéat phan tng Chuyén nap
PerFectin (Genlantis; San Diego, CA, M), Chét phan ting Chuyén nap NeuroPORTER
(Genlantis; San Diego, CA, My¥), Chét phan tng Chuyén nap GenePORTER (Genlantis; San
Diego, CA, M§), Chat phan tmg Chuyén nap GenePORTER 2 (Genlantis; San Diego, CA,
M¥), Chit phan Gng Chuyén nap Cytofectin (Genlantis; San Diego, CA, My), Chét phan
{mg Chuyén nap BaculoPORTER (Genlantis; San Diego, CA, M§), Chét phan g Chuyén
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nap TroganPORTER™ (Genlantis; San Diego, CA, M¥), RiboFect (Bioline; Taunton, MA,
M), PlasFect (Bioline; Taunton, MA, M¥), UniFECTOR (B-Bridge International;
Mountain View, CA, M¥), SureFECTOR (B-Bridge International; Mountain View, CA,
My¥), hodc HiFect™ (B-Bridge International, Mountain View, CA, MY), trong sb céc chét
khéc.

Céc tac nhan c6 thé duge st dung dé tang su thdm thau cta axit nucleic dugc di
dung, bao gdm glycol nhu etylen glycol va propylen glycol, pyrol nhu 2-pyrol, azon, va

terpen nhu 12 limonen va menthon.

v. Chdt mang

r

Mot sb chét tong hop cta sang ché ciing két hop véi hop chit mang trong ché pham.
Nhu dugc st dung & day, “hop chat mang” hodc “chét mang” c6 thé 1a axit nucleic, hodc
chét twong tu ma tro (cu thé la, khong co hoat tinh sinh hoc vé bdn chdt) nhung dugc cong
nhén 12 axit nucleic béi cac qua trinh frong co thé ma lam giam tinh sinh hoc cua axit
nucleic c6 hoat tinh sinh hoc bé“mg cach, vi du, lam suy thoai axit nucleic hoat tinh sinh hoc
hoic thic ddy loai bé né khéi sy tudn hoan Viéc dong st dung axit nucleic va hop chat
mang, dién hinh 13 v6i luong du cia chit thir hai, ¢6 thé dan dén viée giam déng ké luong
axit nucleic dugc phuc hdi lai trong gan, than hozc phén chtra ngoai lvu thong, dugc cho 1a
do su canh tranh gitta cac hop chét mang va axit nucleic cho thu thé chung. Vi dy, viéc thu
hdi cia dSARN phosphorothioat mdt phan & md gan ¢ thé duge giam di khi n6 dugce dong
st dung véi axit polyinosinic, dextran sulfat, axit polyxytidic hodc axit 4-axetamido-
4'isothioxyano-stilben-2,2'-disulfonic (Miyao va céng su., DSRNA Res. Dev., 1995, 5, 115-
121; Takakura va céng su., DSRNA & Nucl. Acid Drug Dev., 1996, 6, 177-183.

vi. Tad dwoc

Nguoc lai v6i hop chét mang, mot “cht mang dugc” hodc “td dugce” 1a mot dung
moi dugc dung, tac nhan ngung tu chét chuyén duogc khac dé chuyén mdt hodc nhiéu axit
nucleic cua dong vat. Ta dugc co thé & dang 1dng hodc rén va duoc lua chon, véi cdc cach
sir dung da duoc 1én ké hoach trong déu, dé dap tng duoc phan 16n mong mudn, nhit quén,
v.v., khi dugc két hop véi mét axit nucleic va cac thanh phéan khac ctia mot thanh phéan dugc
nhét dinh. Thong thuong cic chat mang dugc bao gdm, nhung khong gi6i han ¢, cac tac

nhan lién két (vi du, tinh bot ngd duge tién gelatin hoa, polyvinylpyrolidon hodc
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hydroxypropyl metylxenluloza, v. v.); cac chat 1am dic (vi du, lactoza va cac dudong khiac,
xenluloza vi tinh thé, pectin, gelatin, canxi sulfat, etyl xenluloza, polyacrylat hodc canxi
hydro phosphat, v.v.); cac chit bdi tron (vi du, magié stearat, bot talc, silic oxit, chét keo
silicon dioxit, axit stearic, stearat kim loai, cac du thuc vat dugc hydro hoa, bt ngd,
polyetylen glycol, natri benzoat, natri axetat, v.v.); chat phan rd (vi dy, tinh bot, natri tinh bot

glycolat, v.v.); va c4c tac nhan lam Am (vi du, natri lauryl sulfat, v.v.).

Céc ta duogc hitu co hodc v co ¢6 thé chip nhan duoc thich hop véi viée sir dung bén
ngoai ma khong phan tng ddc v6i axit nucleic ¢6 thé duge st dung dé xay dung cac ché
pham theo sang ché. Cac duge chit mang thich hop bao gdm, nhung khong giéi han & nudc,
muéi, ruou, polyetylen glycol, gelatin, lactoza, amylaza, magié stearat, bot talc, axit silic,

parafin nhét, hydroxymetylxenluloza, polyvinylpyrolidon va cac chit trong tu.

Céc ché pham dé sir dung axit nucleic cuc bd ¢ thé bao gdm thude nude tiét tring
hodic khong duoc tiét triung, thude khong chira nuée trong cac dung moi phd bién nhu ruou,
hoic dung dich cua axit nucleic trong cac dang dau 16ng hozc ran. Cac dung dich nay ciing
c6 thé chira chit dém, chit pha lodng va cac chit phu gia khic. Céc ta dugc hitu co hoic vo
co chép nhén duoc thich hop vé6i viée st dung bén ngoai ma khong phan tng doc hai véi

axit nucleic ¢6 thé dugc st dung.

Céc t4 duoc thich hop chip nhan dugc bao gdm, nhung khong gi6i han & nudce, dung
dich mubi, ruou, polyetylen glycol, gelatin, lactoza, amyloza, magié stearat, bt talc, axit

silic, mang parafin nhgt, hydroxymetylxenluloza, polyvinylpyrolidon va céac chét twong tu.

vii. Cde thanh phan khdc

Céc ché phidm theo sang ché c6 thé chira thém cac thanh phan phu khéc van thuong
duoc tim théy trong dugc phém, & cac muc st dung dugce dit san trong linh vuc. Do do, vi
du, ché phdm c6 thé chira thém cac nguyén liéu dugc twong thich cac nguyén liéu hoat tinh
dugc nhu, vi du, thude tri ngua, chét lam se da, thudc gay té tai chd hodc tac nhan chéng
viém, hodc c6 thé chira cac nguyén liéu bd sung hitu dung trong viéc tao dang vat ly nhiéu
loai lidu cta ché phém theo sang ché, nhu 12 thudc nhudm, céc tdc nhan huong liéu, chét bao
quan, chét chéng oxy hoa, cac chét 1am mo, cac chit lam dic va chit 6n dinh. Tuy nhién,
cac nguyén liéu d6, khi duoc thém vao, khong dugc can thiép qua mirc vao cac hoat tinh

sinh hoc cua céc thanh phan ché phdm theo sang ché. Cac cong thirc ¢ thé duge khir trang
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va, néu mudn, tron vadi cac tadc nhan phu trg, vi du, chat boi tron, chat bado quan, chat on
dinh, chat lam am, chat chuyén thé sita, muoi dé tdc dong dén 4p sudt tham loc, chat dém,
pham mau, gia vi va’/hodc chat thom va céc chat giong vdy ma khong gay hai dén (céc) axit

nucleic trong ché pham.

Huyén phu trong nudce c6 thé chira céc chit Iam ting do nhdt ctia huyén phi bao
gdm, vi du, natri carboxymetyl xenluloza, sorbitol va/hodc dextran. Huyén phii con cé thé

chtra chat dn dinh.

Theo mdt sb phuong an, dugc phém duoc néu trong sang ché bao gbm (a) mét hoic
nhiéu hop chit iARN va (b) mot hodc nhidu tdc nhan ma hoat dong theo co ché khong

ARNI va hitu dung trong viée diéu tri, vi du, PHI1.
Thir nghiém dwgc phim

Doc tinh va hiéu qua diéu tri cla céac hop chét trén c6 thé duoc xé4c dinh boi cac tha
tuc duoc tiéu chuén trong nudi céy té bao hodc thuc nghiém trén dong vat, vi du, dé xac
dinh LD50 (lidu thudc gy chét nguoi dbi véi 50% dan s6) va ED50 (liu thude didu tri hiéu
qué dbi vai 50% dan sb). Ty 18 lidu luong gifta cac hidu tng doc hai va diéu tri 1a chi sd
diéu tri va no c6 thé dugc thé hién bang ti 16 LD50/ED50. Cac hop chat ma c6 chi sb diéu tri

cao duoc wva thich.

Céc dir lidu thu duge tir cac thir nghiém nudi cdy té bao va nghién ctru dong vat co
thé duogc dung dé xay dung mot loat cac lidu lugng st dung cho con nguoi. Liéu lugng cua
cac hop chit duoc mé ta & ddy trong sang ché nim chung trong khoang ndng d6 c6 ED50 va
mot chat hodc khong ¢6 doc. Lidu ding ¢6 thé thay d6i trong pham vi nay phu thudc vao
cong thirc lidu lugng duoc sir dung va con dudng sir dung chung. Ddi voi bat ky hop chat
nao duoc sit dung trong cac phuong phap theo sang ché, lidu luong diéu tri hiu qua c6 thé
duoc danh gia ngay tir ddu v6i cac thir nghiém nubdi cdy té bao. Lidu dung co thé duoc bao
ché trong cédc md hinh dong vat d& dat duoc khoang ndng do luu thong trong huyét tuong
ctia hop chét hodc, khi thich hop, clia san phdm polypeptit cia trinh tu dich (v du, dat duoc
ndng dd giam cua polypeptit) bao gdm ICso (t1éc I, ndng do ctia hop chét thir nghiém dat
dugce triéu chimg te ché tdi da) nhu duge xac dinh trong nudi ciy té bao. Cac thong tin trén
6 thé su dung dé xac dinh chinh x4c hon cac liéu lurong hitu ich cho con nguoi. Mure do

trong huyét trong cé thé duge do lwong, vi du, bang sac ky long hiéu nang cao.
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Ngoai viée sir dung chiing, nhu thao luén & trén, iIARN dugc néu trong sang ché c6
thé dugc dung két hop v6i cac tac nhan da biét khac hiru hidu dé didu tri quy trinh bénh ly
ma qua trung gian luong qué tai sit va c6 thé dwoc didu tri bang cach we ché su bidu hién
HAOL. Trong bét ky trudng hop nao, béc si diéu tri ¢6 thé didu chinh sé luong va thoi gian
str dung ARNI dua trén cac két quéa thu duoc bing cach st dung cac tidu chuan do ludng

hiéu quéa duogc biét dén trong linh vuc hoac dugce md ta trong tai liu nay.
V.  Phwong phap ic ché sy biéu hién HAO1

Sang ché dé xuét phuong phép e ché sy biéu hién cia HAOI (hydroxyaxit oxidaza
1) trong té bao. Phuong phap nay bao gdm budc cho té bao tiép xtic v6i tac nhan ARNi, vi
dy, the nhan ARNi soi kép, & lugng hiru hiéu dé @ ché su biéu hién cia HAO] trong té bao,

bang cach d6 we ché sy biéu hién ctia HAO1 trong té bao.

Su tiép xuc cla té bao voi tac nhan ARNI soi kép co thé duogc thuc hién trong 5ng
nghiém hoic trong co thé. Su tiép xtc té bao trong co thé v&i tac nhan ARNi bao gom viéc
cho té bao hodc nhom té bao & ddi tuong, vi du, ddbi tuong nguoi, tiép xuc voi tdc nhan
ARNi. Sy két hop ctia cac phuong phap in vitro va in vivo dé cho tiép xtc ciing c6 thé duoc.
Su tiép xtic c6 thé 1a tryc tiép hodc gian tiép, nhu thao luan & trén. Hon nita, su tiép xuc té
bao ¢6 thé dugc hoan thanh théng qua mot phdi tir nham dich, bao gdm bt ky phdi tir nao
duoc mb ta & day hodc duge biét dén trong linh vire. Theo mét s6 phuong an, phdi tir hudng
dich la géc carbohydrat, vi du, phéi tr GalNAcs, hodc phéi ttr khac bat ky ma dinh hudng

tac nhan ARNI dén vi tri quan tam, vi du, gan cua doi tugng.

Thuét ngit "&rc ché," nhu dugc sir dung & day, dugc st dung thay doi véi "lam giam,"
"lam cam," "su di€u hoa giam" va cac thudt nglt twong tu khéc, va bao gom bat ky mirc do

nao cua su uc ché.

Cum tur "trc ché su biéu hién ctia HAO1" dugc du dinh 1a dung dé chi su wc ché cua
su biéu hién cta gen HAOI1 bét ky (chéng han nhu, vi du, gen HAO1 & chudt, gen HAO1 ¢
chudt nhat, gen HAO1 & khi, hodc gen HAO1 & ngudi) cling nhu 12 céc bién thé hoic céac
thé dot bién cia gen HAO1. Do d6, gen HAO1 c6 thé 1a gen HAO1 kiéu dai, gen HAO1 dot
bién, hoac gen HAOI1 chuyén gen trong trudng hop té bao, nhom té bao, hodc sinh vat duoc

thao tac di truyén.
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"Uc ché sy biéu hién ctia gen HAO1" bao gdm mirc do bét ky cua sy e ché cua gen
HAO1, vi du, it nhat sy triét tiéu mot phan cua sy biéu hién cua gen HAO1. Sy biéu hién
cua gen HAOI co thé dugc danh gia dya trén mire do, hodc sy thay dbi trong muc do, ciia
bién thé bét ky két hop vaisu bidu hién gen HAOI, vi dy, ham lugng mARN HAO1, ham
luong protein HAO1. Mirc d6 nay c6 thé dwoc danh gia trong mot té bao riéng biét hodc

trong mot nhoém té bao, bao gdm, vi du, mdt mau thir duoc 14y tir dbi twong.

Su e ché c6 thé dugc danh gia b%mg su giam di ciia ham lugng tuyét d6i hoac tuong
d6i ctia mot hodc nhidu bién thé ma két hop vé6i su biéu hién HAO!1 so véi mic do dbi
chung. Mtrc do kiém soat c6 thé 1a bt ky loai nao cua mirc d6 kiém soat dwoc str dung
trong linh vue, vi du, mot mc co ban trude khi dung thudc, hodc mirec duoce xac dinh tir dbi
tuong, té bao trong tu, hoic mau chua duoc xir Iy hodc duoc xir Iy voi kiém soat (nhu, vi du

chi kiém soat dém hodc kiém soat tac nhan bat hoat.

Theo mét s6 phuong 4n cia phwong phap theo sang ché, su biéu hién cua gen HAO1
bi e ché bang it nhat 1a khoang 5%, it nhit 12 khoang 10%, it nhat 1a khoang 15%, it nhét 1a
khoang 20%, it nhit 1a khoang 25%, it nhat 12 khoang 30%, it nhat 12 khoang 35%, it nhat la
khoang 40%, it nhat 1a khoang 45%, it nhat 1a khoang 50%, it nhat la khoang 55%, it nhat 1a
khoang 60%, it nhat 1a khoang 65%, it nhit 1a khoang 70%, it nhit 1a khoang 75%, it nhat 1a
khoang 80%, it nhit 12 khoang 85%, it nhat 14 khoang 90%, it nhat 1a khoang 91%, it nhat la
khoang 92%, it nhat 1a khoang 93%, it nhat 1a khoang 94%. it nhat 1a khodng 95%, it nhat 1a
khoang 96%, it nhat 1a khoang 97%, it nhat la khoang 98%, hodc it nhat la khoang 99%.

Su te ché cua su biéu hién cia gen HAO1 ¢6 thé duogc biéu thi bang su giam di cua
ham luong ctia mARN duoc biéu hién boi té bao hodc nhom té bao thi nhat (t€ bao nay c6
thé ¢6 mit, vi du, trong mau c6 ngudn goc tir dbi twgng) trong d6 gen HAO1 dugc phién ma
va dugc xtr Iy (vi du, bang cach cho té bao hoic céc té bao tiép xuc véi tac nhan ARNi theo
sang ché, hodc bang cach dung tic nhan ARNi theo séng ché cho déi tugng trong d6 té bao
nay c6 mdt) sao cho su biéu hién cua gen HAO1 b1 tc ché, khi so véi té bao hodc nhom té
bao tht hai vé co ban gidng véi té bao hodc nhém té bao thir nhat but ma khong dugc xit Iy
nhu vy ((c4c) té bao dbi chtng). Theo mot sb phuong 4n, su trc ché duoc danh gia bang
cach biéu dién ham luong ctia mARN trong té bao duge xu ly dudi dang ty 1€ phén trim cta

ham lugng cia mARN trong té bao ddi chung, bang cach sir dung cong thirc sau day:
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(MARN § té bao dbi chitng)- (mARN § té bao duoe xtt Iy)
(mARN ¢ t6 bao dbi chimg)

100%

Theo cach khac, su (e ché ctia sy biéu hién cia gen HAOI ¢6 thé duoc danh gia
trong mbi quan h¢ véi su giam di ciia tham s& ma co lién két vé mat chire nang voi su biéu
hién gen HAO1, vi du, su biéu hién protein HAO1. Viéc 1am cAm gen HAO! c6 thé duge
xé4c dinh trong té bao bét ky ¢6 biéu hién HAO1, v& mit ciu tric hodc bang cach thiét ké he
gen, va bang thir nghiém bét ky d biét trong linh vure. Gan 13 vi tri chinh cta su biéu hién

HAOL. Céc noi khac ma gen HAO1 ciing biéu hién dang ké 12 than va da con.

hién cua protein HAO1 c6 thé duoc biéu thi béng sy giam di

a duoc biéu hién badi t€ bao hodc nhom t€ bao (vi du,

eu
cia ham luong cua protein H
ham lugng cua protein dugc bidu hién trong mau c6 ngudn goc tir ddi twong). Nhu di giai
thich & trén ddi véi su danh gid clia sy triét tiéu mARN, su trc ché ctia mtc do biéu hién
protein & té bao hodc nhém té bao dugc xtr ly duogc biéu dién mét cach tuong tu dudi dang

ty 18 phan tram cta ham lugng ciia protein & té bao hodc nhom té bao ddi chimg.

Té bao hodc nhém té bao dbi chimg ma c6 thé duoc sir dung dé danh gia su tic ché
ctia sy biéu hién ctia gen HAO1 bao gdm té bao hodc nhom té bao ma chwa duge tiép xtc
vo1 tac nhan ARNi theo sdng ché. Vi du, té bao hodc nhom té bao diéu khién c6 thé duoc
léy tr trng d6i twong (vi du, dbi tueong la ngudi hodc dong vat) trudce khi didu tri cho dbi

tugng bing mot tic nhan ARNI.

Ham lugng cia mARN HAO1 ma dugc biéu hién boi té bao hodc nhém té bao c6 thé
duogc xé4c dinh bing cach str dung phuong phép bat ky da biét trong linh vuc dé danh gid su
biéu hién mARN. Theo mdt phuvong an, mic do cua su biéu hién ctia HAO1 trong mau
duoc xac dinh bang cach phat hién polynucleotit duge phién ma, hodc mot phén cua chung,
vi du, mARN cua gen HAOL. ARN ¢6 thé duoc chiét xuét tir cac té bao bang cach st dung
kg thuat chiét xudt ARN bao gdm, vi du, st dung chiét xut axit phenol/guanidin
isotioxyanat (RNAzol B; Biogenesis), bo kit didu ché ARN RNeasy (Qiagen) hodc
PAXgene (PreAnalytix, Thuy S1). Cac dang tht nghiém dién hinh st dung sy lai héa axit
ribonucleic bao gém thtt nghiém chay nhan, RT-PCR, thtr nghiém bao vé ARNaza (Melton
va cong su., Nuc. Acids Res. 12:7035), thadm tach Northern, su lai hoa in situ, va phan tich vi

mang.
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Theo mdt phuong 4n, mtrc d6 cua su biéu hién cia HAO1 duoc xac dinh bang cach
sir dung doan do axit nucleic. Thuét ngit "doan do", nhu dugc dung trong ban mo ta nay,
ding dé chi phan tir bat ky ma c6 kha ning lién két c6 chon loc véi HAO1 cu thé. Doan do
¢6 thé dugc tdng hop bang mdt trong céc k§ ning trong linh vue, hodc ¢6 tir cac ché pham
sinh hoc thich hop. Cac doan do cé thé duoc clu tao dic biét dé duoc gén nhan. Cac vi du
vé céc phén ttr c6 thé duoc sir dung nhu doan do, bao gdm nhung khong giéi han ARN,

ADN, protein, cic khang thé, va cac phan tir hitu co.

Su phan Idp mARN co thé dugc st dung trong cac thtr nghiém lai tao hodc khuéch
dai nhung khong gi¢i han & cac phan tich Southern hodc Northern, phén tich phan ing
chudi polymeraza (PCR) va mang dau do. Phuong phap khac dé xac dinh ham lugng
mARN bao gém budc cho mARN di dugc phan l4p tiép xtic véi phan tir axit nucleic (doan
dod) ma c6 thé lai hoa voi mMARN HAOI1. Theo mét phwong 4n, mARN duoc gitt ¢6 dinh
trén mot mat phéng rin va tiép xuc voi mot doan do, vi du b.%mg cach chay mARN dugc
phén 14p trén gel agaroza va chuyén mARN tir chit gel d6 t6i mang, nhu nitroxenluloza.
Trong mdt phuong 4n khéc, (cac) doan do dugc gan c¢b dinh trén mot mit phang ran va
mARN duge tiép xtc véi (cac) doan do, vi du, trong gen chip Affymetrix. Ngudi c6 hiéu
biét trung binh trong linh vuc c6 thé d& dang didu chinh phwong phap phat hién mARN da
biét dé st dung trong viée xac dinh ham lwong ctia mARN HAO1.

Phuong phép khac dé x4c dinh mac do cua su biéu hién cia HAO1 trong mau bao
gdm quy trinh khuéch dai axit nucleic va/hodc transcriptaza ngugc (dé diéu ché cADN) cua
vi du nhu mARN trong mau, vi du, bang RT-PCR (phuong 4n thi nghiém néu trong Mullis,
1987, Sang ché M¥ sb. 4,683,202), phan tmg chudi ligaza (Barany (1991) Proc. Natl. Acad.
Seci. USA 88:189-193), sur sao chép trinh tu ty duy tri (Guatelli va cong su. (1990) Proc.
Natl. Acad. Sci. USA 87:1874-1878), hé thdng khuéch dai phién ma (Kwoh va cng sw.
(1989) Proc. Natl. Acad. Sci. USA 86:1173-1177), Q-Beta Replicaza (Lizardi va cong su.
(1988) Bio/Technology 6:1197), su sao chép vong lan (Lizardi va cdng su., Sang ché My sd.
5,854,033) hoac phuong phép khuéch dai axit nucleic khac bat ky, sau do la su phat hién
ctia phén tr duoc khuéch dai bang cach st dung céc k¥ thuat da biét 1o dbi v6i ngudi co
hiéu biét trung binh trong linh vurc. Céc so dd phat hién nay dic biét hitu dung cho viéc phat

hién céac phan ti axit nucleic néu cac phén tr do xuat hién véi so luong rat it. Theo khia
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canh cu thé cua sang ché, mic do cua su biéu hién cua HAO1 duoc xac dinh br?mg RT-PCR

phét huynh quang dinh lugng (fike la, Hé théng TagMan™).

Mt d6 biéu hién cia mARN HAO1 ¢6 thé duge theo doi béng cahcs st dung thdm
tach mang chang han nhu dung trong phan tich lai hoa ching han nhu Northern, Southern,
v& chim, va phwong phap twong tu), hodc vi giéng, dng mau, gel, hat hodc soi (hodc gia d
rdn bat ky ¢6 chira axit nucleic dugc lién két). Xem Sang ché My S6. 5,770,722, 5,874,219,
5,744,305, 5,677,195 va 5,445,934, duoc két hop ¢ day dé tham khao. Viéc x4c dinh mirc

d6 biéu hién HAO1 ciing c6 thé bao gdm viéc str dung doan do axit nucleic trong dung dich.

Theo mét sb phuong 4n, mirc do cua su bidu hién mARN duogc danh gia bang cach
st dung thir nghi€ém ADN phan nhanh (bADN) hoédc PCR thoi gian thuc (qPCR). Str dung

phuong phap dwoc mé ta va lay vi du trong cac Vi du & day.

Mirc d6 biéu hién protein HAO1 ¢6 thé duge x4c dinh bang cach st dung phuong
phap bit ky da biét trong linh vuc d& do ham luong protein. Cac phuong phap d6 bao gdm,
vi du, hién tugng dién chuyén, mao mach dién, chét long sic ky hiéu suét cao (HPLC), 16p
moéng sic ky (TLC), sic ky siéu khuéch tan, cac phan tng chit 16ng hodc gel, hap thu quang
phé, thir nghiém do mau, thir nghiém quang phd, do dong té bao, khuéch tan mién dich (don
hodc d6i), phan tmg mién dich dién di, phwong phap Western blot, mién dich phéng xa
(RIA), thir nghiém mién dich enzym lién két (ELISA), thir nghiém mién dich huynh quang,

thtr nghiém mién dich dién hoa phét quang, va tuong tu.

Thuét ngft “mAu thir” nhu duge st dung & ddy dé cap dén tap hop céc chat long, té
bao hodc mo tuong tu nhau dugc phan 1ap khoi d6i twong ciing nhur céc chét 16ng, cac té bao
hodc mb hién & trén ddi twong. Vi du vé chat Iong sinh hoc bao gdbm mau, huyét thanh va
nuée i, huyét tuong, bach huyét, nuée tiéu, dich ndo tiy, nudc bot, tuyén 1¢, va tuong tu.
MAu mé c6 thé bao gdbm mau tir cac mau md, bd phan hodc cac ving duge chon. Vi du, cac
mau thir ¢6 thé duoc léy tr cac bg phan dac biét, mot phén cua céc bd phén do, hoac chét
16ng hodc cac té bao clia cac bd phan d6. Trong mot s& phuong an nhét dinh, cic mau thir c6
thé duoc léy tir gan (vi dy, toan bd gan hodc mot s6 doan cta gan hodc mot s6 loai té bao
trong gan, nhu, vi du, t& bao gan). Theo mot s6 phuong an, "mau ¢6 ngudn goc tir dbi
twong" dung dé chi mau hodc huyét twong duge rit ra tir d6i twong. O céc phuong 4n khac,

mdt “mau thir 14y tir déi tugng” c6 nghia 1a 14y mo gan tir déi tuong.
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Theo mdt s6 phuong 4n ctia phuong phap theo sang ché, tac nhan iARN duoc st
dung cho dbi twong nhu tic nhan ARNi dugc dua dén mot noi dic biét cua dbi teong. Su e
ché ctia su biéu hién ctia HAO1 ¢6 thé dugc danh gia bang cach st dung cac phép do cua
ham lwong hodc sy thay ddi trong ham Iwong cia mARN HAO1 hoic protein HAO1 trong
mau ¢ nguén géc tir dich hodc md tlr vi tri cu thé & dbi tuong. Theo mot sb phuong an, vi
tri nay 1a gan. Noi dugc chon ciing ¢6 thé 1a tiéu khu hodc tiéu nhom té bao tir bat ky noi
nao nim trong cic noi da duge nhic dén & trén. Noi duge chon ciing ¢6 thé bao gdm cac té

bao thé hién loai thu thé dic biét.

VI. Phwong phap diéu tri hodic ngin ngira rdi loan ¢é két hop véi HAO1

)
oy
D>~
(@]

fing dé xuat phuong phap dé dicu tri hodc ngdn ngura bénh va tinh trang
bénh ma cé thé dugc diéu bién bdi su biéu hién gen HAO1. Vi dy, hop phan duge mo ta

trong ban mé ta nay c¢o thé duoc ding dé diéu tri ri loan bét ky két hop véi PHI,

Hiéu qua cua diéu tri hodc phong ngra bénh c6 thé duoc danh gia, vi du béng cach
do su tién trién cta bénh, sy thuyén giam ctia bénh, mtc dd nghiém trong cla triéu ching,
su giam dau, chét lugng cudc séng, liéu thude can thiét dé duy tri hiéu qua diéu tri, mbc d6
ctia chét danh diu bénh hoic thong sb ¢ thé do thich hgp cho bénh dang duge diéu tri hodc
dang duoc huéng dén dé phong ngira. Didu nay 1a don gian trong kha ning ctia mdt nguoi
c6 trinh dd trong linh vuc dé theo di hidu qua cua viéc didu tri hodc ngin ngira bang viéc
do céc thong sé do, hodc bét ky su két hop ctia cac thong s6.

Hiéu qué diéu tri hodic phong ngira 14 diéu hién nhién khi c6 su cdi thién ¢6 ¥ nghia
théng ké vé mot hodc nhiéu tham sb vé tinh trang bénh, hodc bdi sy that bai ddn dén tinh
trang tré nén tdi t& hon hogc phat trién cac triéu chimg & noi ma chiing khong dugc luong
trude. Vi du, sy thay dbi tot it nhat 10% & tham sé do dwoc ctia bénh, va tot hon 14 it nhat
20%, 30%, 40%, 50% hogc hon ¢6 thé dugc chi dinh cho diéu tri hiéu qua. Sy hiéu qua cia
thudc cho ARNI hodc cong thire cta thude d6 con c6 thé duge danh gia bang cach sir dung
md hinh dong vat thir nghiém déi voi bénh dugc biét dén trong linh vue. Khi st dung mo
hinh ddng vt thr nghiém, hiéu qua didu tri duoc chimg minh khi c6 sy giam c6 y nghia

théng ké & chat danh ddu hodc triéu ching dugc quan sat thay.
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Theo cach khéc, hi€u qua nay co thé duogc do béng su giam do trAm trong cuia bénh
nhu dugce x4c dinh bdi nguoi ¢ hiéu biét trung binh trong linh vuc chan doan dua trén

thang diém dd trAm trong cua bénh chép nhén duge vé mat 14m sang.

Theo mét s6 phuong 4n clia phwong phap theo sang ché, su biéu hién HAO1 duoc
giam di trong khodng thoi gian kéo dai, vi du, it nhét mot tudn, hai tudn, ba tudn, hoic bdn
tuan hodc lau hon. Vi du, trong céac truong hop nhét dinh, su biéu hién cua gen HAOI bi
triét tiéu di it nhét 12 khoang 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, hodc 100% béng cach str dung tac nhan
iARN duoc mo ta trong ban md ta nay. Theo mdt sé phuong an, gen HAOI bi triét tiéu di it
nhat 1a khoang 60%, 70%, hodc 80% bang cach sir dung tac nhan iARN. Theo mot sb
phuong 4n, gen HAO1 bj triét tidu di it nhét 1 khoang 85%, 90%, hoic 95% bang céch sir
dung oligonucleotit mach kép. Theo phuong an khéc, gen HAO1 van bi triét tiéu trong 7
ngay, 10 ngay, 20 ngay, 30 ngay, hodc lau hon sau khi sir dung.

Stt dung

Céc tac nhan ARN theo sang ché c¢6 thé duge dung cho d6i tugng bang cach st dung
dudng dung bat ky duoc biét trong linh vuc nay, bao gdm, nhung khong chi gigi han & dudi
da, trong tinh mach, trong co, trong 1ong mach, trong cudng phéi, trong mang phéi, trong
mang bung, trong ddng mach, bach huyét, nfo tiry va dang két hop bat ky ctia ching. Theo

mot sO phuong an, cac tac nhan dugc dung dudi da.

Theo mot sé phuong an, viéc ding nay 13 qua dudng tiém vao bé chira. Viée tiém
vao bé chtra c6 thé giai phong tac nhan ARNI theo cach ddng nhét qua mot thoi gian kéo
dai. Do do6, viéc tiém vao bé chira c6 thé 1lam giam tan sudt dung liéu luong can dé dat duogc
hi¢u qua mong mudn, vi du, su tc ché mong mudn cia HAO1, hodc hiéu qua tri liéu hodc
du phong. Mot miii tiém ciing c6 thé cung cap huyét thanh ndng do cao. Cac mili tiém c6
thé bao gém tiém dudi da hodc tiém vao co. Theo mot sb phuong é&n, viéc tiém vao bé chtra
1a tiém duéi da.

Theo mdt s6 phuong 4n, viéc ding nay 1a qua bom. Bom ¢6 thé 1a bom bén ngoai
hoic bom duoc phau thuat ciy ghép. Trong mot sé phuong 4n nhat dinh, bom 12 loai bom
tham thdu duge cdy dudi da. Trong cac phuwong an khac, bom 1a loai may bom truyén dich.

Bom c¢6 thé duoc st dung dé tiém tinh mach, tiém duéi da, dong mach hodc tiém truyén
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ngoai mang ctng. Theo mdt s phuong 4n, bom truyén 14 bom truyén dudi da. Theo céc
phuong 4n khac, bom nay 12 bom duoc cdy thong qua phau thuat phan phdi tac nhan ARNi

dén gan.

Céc cach str dung khac bao gdbm ngoai mang ctng, trong no, trong ndo that, st dung
trong miii, trong dong mach, trong tim, truyén trong xuong, ndi tiy mach, va trong thuy tinh
thé, va phéi. Céac ché d6 su dung cé thé dugc chon dua trén viée diéu tri cuc bd hay toan
than 1a mong mubn hay dua trén ving dugc diéu tri ndo. Lo trinh va vi tri cua viée st dung

c6 thé dugce chon de tdng viéc nham muc tiéu.

Phuong phép nay bao gdm bude st dung tac nhan iARN, vi du, liéu lugng da dé lam
giam ham lwong cia mARN HAO1 trong it nhat 5, nhiéu tét hon 14 7, 10, 14, 21, 25, 30
hodc 40 ngdy; va mot cach tiy v, st dung liéu lugng don 1 thir hai ciia dsARN, trong d6
liéu lugng don 1é thir hai nay dugc dung it nhét 5, nhiéu tét hon 14 7, 10, 14, 21, 25, 30 hodc
40 ngay sau khi lidu lwong don 1& thir nhit dwgc ding, bang cach do trc ché su biéu hién cua

gen HAO1 & dbi tuong.

Theo mét phuong an, cac liéu luong tac nhan iARN theo sang ché dugc dung khong
nhiéu hon mot 1an mdi bdn tuan, khong nhiéu hon mot 14n mdi bdn tudn, khong nhidu hon
mot 14n mdi ba tudn, khong nhiéu hon mot 1dn mdi hai tudn, hodc khong nhiéu hon mét lan
mdi tudn. Theo phwong an khéc, viée sir dung nay cé thé duge duy tri trong mot, hai, ba
hodc s4u thang, hodc mdt nam hodc lau hon. Theo mdt phuong dn khéc, cac lidu lugng tac

nhan iARN theo sdng ché dugc dung mét tuin mot 1an trong ba tuan.

Nhin chung, tic nhan iARN khdng hoat héa hé mién dich, v/ dy, khong lam tang muc
xytokin, nhu mirc TNF-alpha hoac IFN-alpha. Vi duy, khi duoc do bang thtr nghiém, ching
han nhu thtt nghiém PBMC in vitro, ching han nhu duge mo ta trong ban mo ta ndy, su ting
1én cua ham Iuwgng TNF-alpha hodc IFN-alpha, nhé hon 30%, 20%, hodc 10% cua té bao dbi
ching dugc didu tri bing dsARN dbi chimg, chang han nhu dsARN ma khong huéng dich
HAOIL.

Vi du, dbi tuong co thé duoc dung lugng chita bénh cua tdc nhan iARN, nhu 0,3
mg/kg, 0,5 mg/kg, 1,0 mg/kg, 1,5 mg/kg, 2,0 mg/kg, 2,5 mg/kg, hodc 3 mg/kg dsARN. Tac
nhén iARN c6 thé duoc st dung qua duong truyén trong mach trong khoang thoi gian, nhu

trong khoang thoi gian 5 phut, 10 phat, 15 phit, 20 phit, hodc 25 phit. Viéc dung 1dp lai, vi
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du, mot cach thuong xuyén, nhu hang hai tudn (t1ec 1o, mbi hai tuén) trong mot thang, hai
thang, ba thang, bn thang hoic 1au hon. Sau ché do ding lidu bt dau, viéc didu tri c6 thé
dugc dung trén co sé it thudng xuyén hon. Vi dy, sau khi ding mdi hai tuan trong ba thang,
c6 thé lap lai viéc str dung mdi thang mot 14n, trong sau thang hodc mot nam hodc 1au hon.
Viée st dung tac nhan iARN c6 thé 1am giam ham lugng HAO1, vi du, trong té bao, md,
mau, nudc tiéu hodc khoang khéac ctia bénh nhan di it nht 10%, it nhat 15%, it nhit 20%, it
nhét 25%, it nhat 30%, it nhat 40%, it nhat 50%, it nhat 60%, it nhit 70%, it nhat 80 % hoac

it nhat 90% hodc nhiéu hon.

Truge khi dung liéu ddy di ciia tac nhan iARN, bénh nhan c6 thé dugc ding lidu nho
hon, nhu liéu dan dén phan tng truyén nhé hon 5%, va dugc theo doi vé tac dung khong
mong mudn, nhu phan tmg di tmg, hodc vé cac miec lipit ting cao hodc huyét ap. Trong vi
du khac, bénh nhan c6 thé dugc theo doi tac dung kich thich mién dich khong mong mubn,

nhu gia ting ham luong xytokin (vi du, TNF-alpha hodc INF-alpha).

Bénh nhén can tic nhan ARNi HAO1 ¢c6 thé duoc nhin dang bang cach xem xét tién
sir gia dinh. Nguoi cham séc sirc khoe, ching han nhu béc si, y t4, hodc thanh vién gia dinh,
¢6 thé xem xét tién st gia dinh trude khi ké don hodc st dung dSARN HAO1. Thir nghiém
ADN cling co thé duoc tién hanh trén bénh nhan dé xac dinh su dot bién trong gen AGTI,
truée khi ding tic nhan ARNi HAO1 cho bénh nhan. Sw chin doan PHI c6 thé dugc xédc
nhan bang thir nghiém bét ky da biét rd ddi v&i ngudi c6 hiéu biét trung binh trong linh vue.

Hiéu qua didu tri hodc phong ngira 1a diéu hién nhién khi c6 sy cai thién c6 y nghia
théng ké vé& mdt hodc nhidu tham sb vé tinh trang bénh, hoac boi sy that bai dan dén tinh
trang tré nén toi t& hon hodc phat trién cac triéu chimg & noi ma chiing khong duge luong
trude. Vi du, su thay ddi tét it nhat 10% & tham sd do duge ctia bénh, va t5t hon 1a it nhét
20%, 30%, 40%, 50% hodc hon c6 thé duge chi dinh cho diéu tri hidu qua. Hiéu qua ddi véi
tac nhan iARN theo sang ché hoic ché phdm tac nhan iARN duoc dua ra ciing co thé duoc
danh gi4 bang cach st dung md hinh dong vt thir nghiém d6i v6i bénh dua ra da biét trong
linh vuc k§ thuat nay. Khi sit dung m6 hinh dong vat thir nghiém, hiu qua didu tri duoc
chttng minh khi ¢6 sy giam c6 y nghia théng ké & chat danh dau hogc triéu chimg dwoc

quan sat thdy.
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Lidu lugng cua tac nhan ARNi ma duoc dung cho dbi tugng c6 thé duge diéu chinh
dé lam cho can béng nguy co va loi ich cta lidu luong cu thé, vi du, dé dat dugc muc do
mong mubn caa su triét tiéu gen HAO1 (nhu dugc danh gia, vi du, dua trén su triét tiéu
mARN HAOI, su biéu hién protein HAO1, hodc su gidm ham lugng oxalat) hodc hiéu qua
tri liéu hodc phong nglra mong muén, cing liic d6 tranh duge cac tac dung phu khéng mong

muon.

Theo mét sb phuong 4n, tac nhin ARNI dugc dung thanh hai lidu hodic nhidu hon.
Néu mubn dé tao thuén loi cho viée truyén 13p lai hodc thuong xuyén, viéc cly thiét bi phan
phéi, vi du, bom, 6ng dan ban vinh vién (v{ dy, trong tinh mach, trong mang bung, trong bé
16n hodc trong bao), hodc bé chira ¢6 thé thich hop. Theo mét sé phuong an, s6 luong hodc
ham lugng cia lidu lugng tiép theo phu thudc vao su dat dugce hiéu qua mong mubn, vi du,
su triét tiéu ciia gen HAO1, hodc su dat duoc hi¢u qua tri liéu hodc du phong, vi du, lam
giam sy qud tai sit. Theo mot s6 phuong 4n, tdc nhan ARNi duogc dung theo lich biéu. Vi
du, tac nhan ARNi ¢6 thé duoc ding mdi tuAn mot 14n, mbi tuan hai 1an, ba 1an mdi tuan,
bén 14n mdi tudn, hodc ndm 1an mdi tudn. Theo mdt sé phuong an, phat dd nay bao gdm cac
lan dung céch déu, vi du, hang gio, mdi bbn gio, mdi sau gio, mdi tdm gio, mdi mudi hai
gid, hang ngay, mdi 2 ngay, mdi 3 ngay, mdi 4 ngdy, mdi 5 ngay, hang tuan, hang hai tuan
hodc hang thang. Theo cac phuwong 4n khac, lich biéu nay gbm céc 14n s dung cach gan
nhau, sau d6 1a khoang céch thoi gian 14u hon khong dung tac nhan nay. Vi dy, lich trinh
nay co thé bao gdm nhom liéu ban ddu ma dugce dung trong khoang thdi gian tuong d6i
ngin (vi du, khoang mdi 6 gio, khoang mdi 12 gid, khoang mdi 24 gid, khoang moi 48 gio,
hodic khoang mdi 72 gid) tiép theo 1a khoang thoi gian 1au hon (vi du, khoang 1 tuan,
khoang 2 tuan, khoang 3 tuin, khoang 4 tuan, khoang 5 tuan, khoang 6 tuan, khoang 7 tuan,
hoic khoang 8 tudn) trong thdi gian d6 tac nhan ARNi khong duge dung. Theo mét phuong
4n, tac nhaAn ARNI ban dau dugc dung mdi gior va sau d6 dugc dung & khoang cach 1au hon
(vi du, hang ngay, hang tudn, hai tuan, hoic hang thang). Theo mot phuong an khac, tic
nhin ARNi ban dau dugc ding hang ngay va sau d6 duge dung & khoang cach 1au hon (vi
dy, hang tudn, hai tun, hoic hang thang). Theo mot sb phuong 4n, viéc gia ting khoang
cach lau hon theo thoi gian hodc duge xac dinh dya trén viée dat duge tdc dung mong
muén. Theo phuong 4n cu thé, tac nhan ARNi duoc dung mot 14n hang ngay trong tuan dau

tién, sau d6 dung liéu hang tuan b4t dau vao ngay dung th tdm. Theo phuong an cu thé
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khéc, tac nhan ARNi dugc ding mdi ngay khac trong tuan dau tién, sau d6 dung liéu hang

tuan bt dau vao ngay dung thir tam.

Theo mot sb phuong an, tdic nhan ARNi dugc dung theo ché do liéu lugng ma bao
g0m "pha tai" ctia cc 1an dung khoang cdch gdn nhau ma c6 thé dugc theo dai bing "pha
duy tri", trong d6 tdc nhdn ARNi dugc dung ¢ cac khoang thoi gian cdch nhau lau hon.
Theo mot phuong an, giai doan tai gdm nidm 1an dung hang ngay cta tic nhan ARNi trong
tudn dau tién. Theo phuong an khac, giai doan duy tri gdm mdt hodc hai 1in dung hang tuan

cta tac nhan ARNi. Theo phuong 4n nita, giai doan duy tri kéo dai 5 tuan.

Lich biéu bat ky trong so cac lich bi€u nay c6 the tuy y dugce ldp lai mot hoac nhiéu
lan 1ap lai. SO lurgng budce Idp ¢6 thé phu thudc vao sy dat duge hiéu qua mong mubn, vi du,
su triét tiéu ctia gen HAO1, va/hodc sy dat duoc hi¢u qua tri liéu hodc du phong, vi du, lam

giam ham lugng oxalat hodc lam gidm triéu ching cua PHI1.

Theo mot khia canh khac, cac déu hiéu cua sang ché, phuong phap huéng dan nguoi
st dung cudi, vi du, didu dudng vién hodc dbi tuong, vé cach dung tac nhan iARN duge mo
ta o déy. Phuong phap nay bao gom, tly ¥, cung cép cho ngudi ding cubi mot hodc nhiéu
lidu ctia tac nhan iARN, va chi dinh cho ngudi ding cubi ding tic nhan iARN theo phéc )

dugc mo ta ¢ day, do d6 chi dinh cho nguoi dung cudi.
VII. Bg kit

Séang ché cling dé xuét bo kit dé st dung tac nhan iARN bét ky va/hodc thuc hién
phuong phap bt ky theo sang ché. Cac bd kit bao gdm mdt hodc nhiéu tdc nhan ARNi va
hudng din st dung, vi du, huéng din dé (rc ché su biéu hién cua HAO1 trong té bao béng
cach cho té bao tiép xic vé6i (cac) thc nhan ARNI & lugng hitu hiéu dé e ché sy biéu hién
ctia HAO1. Bd kit ¢6 thé tiy y ¢6 chira thém phuong tién dé 1am té bao tiép xtic véi tac
nhan ARNi (vf dy, dung cu tiém), hodc phuong tién dé do sw e ché ctia HAO! (vi du,
phuong tién dé do su tre ché cia mARN HAO1 hoic protein). Phuong tién dé do su tc ché
ctia HAO1 nay c6 thé c6 chira phurong tién dé thu mAu tr ddi twong, chang han nhu, vi dy,
mau huyét twong. Bo kit theo sang ché c6 thé tiy y con chira cac phuong tién dé sir dung
(cac) tac nhan ARNi cho dbi tuong hodc phuong tién dé xac dinh luong c6 hidu qua diéu tri

bénh hodc lugng c6 hiéu qua phong bénh.
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VIL. Chit danh diu chdn doan d6i véi PH1 va cdc tinh trang bénh lién quan

Ciing dugc md ta trong ban md ta ndy 1a chit danh ddu va phuong phap chén doan
clia tinh trang bénh gy ra bdi su san xudt qua murc oxalat, cu thé 1a PH1 va céc tinh trang

bénh lién quan, cling nhu 1a vdi cac tac nhan dé di€u tri cac tinh trang bénh nay.

Theo mdt khia canh khéc, sang ché dé cap dén phwong phap diéu tri tinh trang bénh
PH1 ¢ déi tugng (bénh tao séi, ddc biét 1a PH1). Phuong phap chdn dodn nay bao gom cac
bude: (a) pha vo su biéu hién HAO1 ¢ ddi twong (b) thu 14y huyét thanh sinh hoc tir d6i
tuong nay; va (b) x4c dinh ham luong cia glycolat trong huyét thanh nay. Can hiéu 13 rang
ham lugng tang 1én cua glycolat trong huyét thanh, so v&i ddi ching 4m, cho thdy su wc ché

cta enzym glycolat oxidaza gilip ngdn ngtra su san xudt oxalat gay ra boi tinh trang bénh

Theo mdt phuong an, duoc md ta trong ban md ta nay la bd kit dé chan doan tinh
trang bénh PH1, bd kit nay bao gdm céc thanh phén sau: (a) tac nhan dé xé4c dinh sy c6 mat
cta chét phan tich quan tdm trong huyét thanh, trong d6 chét phan tich quan tim nay 1a mot
trong s6 cac glycolat; va (b) phuong tién dinh ¢&. Vi du, chét phan tich quan tdm nay la

glycolat, tdc nhan nay 1a siARN hudng dich HAO1.

Trir khi dugc dinh nghia, moi thuat ngit k¥ thuat va khoa hoc dugc sir dung trong tai
liéu nay c6 nghia tuong tu nhu cach hiéu chung thong thuong ctia ngudi ¢6 k§ nang binh
thudng trong linh vuc cta sang ché nay. Mic du cac phuong phap va nguyén liéu gidng
hodc twong duong voi cac gi duge md ta & tai li€u nay co thé duoc st dung trong thuc hanh
hodc thir nghiém sARNi va cac phuong phap déc trung theo sang ché, cac phuong phap va
nguyén lidu thich hop van duge mo ta dudi day. TAt ¢4 cac 4n phdm, cac tmg dung bang
séang ché, béng sang ché va cac tai liéu tham khao khac duoc nhéc dén & day duoc két hop
vao day chi dé tham khao. Trong trudng hop xung dot, cac dic diém k§ thuat hién tai, bao
gbm ca dinh nghia s& duoc st dung. Ngoai ra, nguyén liéu, phuong phap, va vi du chi dung

dé minh hoa va khong phai dé han ché.
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CAC Vi DU
Nguyén liéu va phwong phap

Céac nguyén liéu va phuong phép sau dugce str dung trong cac Vi du. Nhu duoc dung

trong ban md ta nay, "HAO" va "GO" duoc st dung thay thé 13n nhau.
Téng hgp siARN

ARN soi don duge san xuét bang cach tdng hop pha rin trén thang chia do 1 pmol st
dung thiét bi tbng hop Expedite 8909 (Applied Biosystems, Applera Deutschland GmbH,
Darm-stadt, Btc) va thuiy tinh 13 ¢6 kiém soat (CPG, 500A, Proligo Biochemie GmbH,
Hamburg, Dirc) 1am gia dd rdn. ARN va ARN chira 2'-O-metyl nucleotit dugc tao ra bing
cach tdng hop pha ran st dung lan lugt phosphoramidit va 2'-O-metyl phos-phoramidit
twong tng (Proligo Biochemie GmbH, Hamburg, Dtc). Cac khdi xay dung ndy duoc két
hop & cac vi tri chon loc trong trinh ty ctia chudi oligoribonucleotit st dung hoa hoc
nucleosit phosphoramidit tiéu chuan nhu dugc mo ta trong tai liéu Current protocols in
nucleic acid chemistry, Beaucage, S.L. va cong su. (Edrs.), John Wiley & Sons, Inc., New
York, NY, USA. Lién két phosphorothioat dugc dua vao bang cach thay thé dung dich chét
oxy hoa iot bing dung dich ctia Chét phan (mg Beaucage (Chruachem Ltd, Glasgow, Anh)
trong axetonitril (1%). Chét phan tmg phu khac duge thu tir hdng Mallinckrodt Baker

(Griesheim, bc).

Su khtr bao vé va su tinh ché cta oligoribonucleotit thd bang HPLC trao d6i anion
dugc thue hién theo cac quy trinh da dugec thiét 1ap. Hiéu sudt va ndng do duge xac dinh boi
su hdp thu UV cua dung dich ctia ARN twong tng & chiu dai budc song bang 260 nm bang
cach str dung quang phd ké (DU 640B, Beckman Coulter GmbH, UnterschleiBheim, D).

ARN soi kép duoc tao ra bang cach tron dung dich ding mol cta cac sgi bd sung
trong dém U (20 mM natri phosphat, do pH 6,8; 100 mM natri clorua), dugc gia nhi¢t trong
bé nude & nhiét do 85 - 90°C trong thoi gian 3 phat va dé nguoi xubng nhiét do trong phong
trong khoang thoi gian 3 - 4 gid. Dung dich ARN da duoc u dugc luu trit ¢ nhigt do —20 °C
dén khi str dung.
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Trong mét sb trudng hop, cip doi (dsARN) duoc téng hop nhiéu hon mot 1an. Cac
mé khac nhau dugc gan nhan bing céc phin kéo dai khac nhau. Vi du, AD-62933.1 va AD-

62933.2 1a cdc mé khac nhau cua cing mot cap doi.
Nubi ciy va sw duoc bién nap té bao

Té bao gan khi Cynomolgus so cap (PCH) va té bao gan chudt so cip (PMH) dugc
st dung. PCH (Celsis # M003055, 16 CBT) hoac PMH (méi dugc phan 1dp) duoc chuyén
nap bang cach bd sung 14,81 Opti-MEM cdng véi 0,21 Lipofectamin ARNiMax trong
mdi giéng (Invitrogen, Carlsbad CA. cat # 13778-150) vao 5pl cap doi siARN trong mdi
giéng vao dia 96 giéng va duoc 0 ¢ nhiét do trong phong trong thoi gian 15 phit. 80ul moi
truong InVitroGRO CP Chudt nhit (InVitro Technologies) chira ~2 x10* té bao PCH hoic
PMH sau d6 duoc bd sung vao hdn hop siARN. Té bao duoc U trong 24 gid trude khi tinh
ché ARN. Céc thi nghiém lidu lugng don 1€ duoc thuc hién & néng dd cdp doi cudi cung 10
hoac 20 nM va 0,1 hodc 0,2 nM va cac thi nghiém dap Gng lidu luong dugc thuc hién trong
khoang liéu luong cua ndng do cap doi cudi cung tir 10 nM dén 36 fM qua céc dich pha
lodng 8, 6 lan.

Phén l1ap ARN téng sé

ARN tdng sb duoc phan 1ap bang cach sir dung bd kit phan 14p mARN
DYNABEADS (Invitrogen, phan #: 610-12). Céc té bao dugc thu hoach va duoc lam tan
trong 150pl Chat dém Lam tan/Lién két sau d6 duoc tron trong thoi gian 5 phut & tbe do
850 vong/phit bing cach str dung thiét bi tron gia nhiét Eppendorf (téc do tron 6n dinh
trong subt quy trinh). Mudi microlit hat tir tinh va 80ul hdn hop Chét dém Lam tan/Lién két
duoc bd sung vao dia day tron va duoc trdn trong thoi gian 1 phat. Cac hat tir tinh duge g
lai béng cach str dung bé tur tinh va dich ndi duoc loai béd ma khong anh huong dén cac hat.
Sau khi loai b6 dich ndi bé mat, té bao di dugc lam tan duoc bd sung vao cac hat con lai va
dugc tron trong thoi gian 5 phut. Sau khi loai bo dich ndi bé mit, hat tr tinh dugc rira 2 1an
béng 150ul Chéit dém Rira A va duoc tron trong thdi gian 1 phit. Cac hat dugce lai bét gilr
va loai bd phén ndi. Sau d6 céc hat dugc rira béng 150ul Chat dém Rura B, duogc bét gilt va
dich ndi b& mit dugc loai bo. Tiép theo cac hat dugc ria bang 150pl Chét dém Rira giai,

dugc bt gitt va dich ndi bé mat dugce loai bd. Sau dé, hat duge dé kho trong 2 phut. Sau khi
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dé kho, 50p] Chat dém Rura giai duoc bd sung va duge tron trong thoi gian 5 phit & nhiét do
70°C. Céc hat dugc bét giit trén nam cham trong thoi gian 5 phut. 40ul dich ndi bé mat

duge loai b va duge bd sung vao dia 96 giéng khac.
Téng hgp cADN

Téng hop cADN dugc thuc hién béng cach st dung bo kit phién ma ngugc cADN
dung lugng cao ABI (Applied Biosystems, Foster City, CA, Cat #4368813).

Hdn hop chi ctia 2l 10X Chét dém, 0,8l 25X dNTP, 2l doan mdi ngiu nhién, 1pul
transcriptaza nguoc, 1pl chét e ché ARNaza va 3,2pl H20 trong mdi phan tng duoc bd
sung vao 10pl ARN tdng sb. cADN duoc tao ra bang cach sit dung chu trinh nhiét Bio-Rad
C-1000 hoac S-1000 (Hercules, CA) qua cac budc sau: 10 phut 25°C, 120 phut 37°C, 5 gidy
85°C, gilt nguyén 4°C.

K§ thuat PCR thoi gian thuwe

2 ul cADN duoc bd sung vao hdn hop chi chira 0,5 ul GAPDH & chudt (cat #
4352339E Life Technologies) hodc cac doan do GAPDH TaqMan ¢ khi Cynomolgus duoc
thiét ké theo dit hang: (F- GCATCCTGGGCTACACTGA, (SEQ ID NO: 13) R-
TGGGTGTCGCTGTTGAAGTC (SEQ ID NO: 14), Poan do- CCAGGTGGTCTCCTCC
(SEQ ID NO: 15)), 0,5 ul HAO1 ngudi hoac chudt (HS00213909 M1- ma phan trng chéo
vdi HOA1 khi Cynomolgus, Mm 00439249 m1 cho céc thir nghiém & chudt, life
technologies) va 5ul hdn hop chti doan do Lightcycler 480 (Roche Cat # 04887301001)
trong mdi giéng trong 50 dia 384 giéng (Roche cat # 04887301001). PCR thdi gian thuc
dugc thuc hién trong hé théng PCR thoi gian thuc LightCycler480 (Roche) bang céach st
dung thir nghiém AACt(RQ). Mbi soi kép duge kiém tra trong hai 1an chuyén nhiém doc lap
va mdi 1an chuyén nhidm duge thir nghiém trong hai 1an 13p, trir khi ¢6 luu y khac theo cac
bang tom tat.

Pé tinh sb 1an thay dbi tuong dbi, di lidu thoi gian thuc dugc phan tich béng cach st
dung phuong phap AACt va dugc chudn héa véi cac thir nghiém duge thuc hién bang céc té
bao duge chuyén nhidm bang 10 nM AD-1955, hoic cac té bao duge chuyén nhiém gia.

[C50 duoc tinh bang cach st dung mo hinh khép 4 tham s6 str dung XLFit va dugc chuan



héa dbi vai té bao duoc chuyén nhiém bing AD-1955 hoic cac t& bao chua quen thi

nghiém.

Céc trinh tu clia s¢i c6 nghia va sgi d6i nghia AD-1955 la: CO NGHIA: 5'-
cuuAcGeuGAGuAcuucGAdTsdT-3' (SEQ ID NO: 16); va POI NGHIA: 5'-
UCGAAGUACUCAGCGUAAGATsdT-3' (SEQ ID NO: 17).

Bang B: Chit viét tit ciia cdc monome nucleotit sit dung trong biéu dién trinh tw axit
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nucleic.
Chir viét tat (Céc) Nucleotit
A Adenosin-3'-phosphat
Ab beta-L-adenosin-3" -phos;;hat
Af 2'-floadenosin-3'-phosphat
Afs 2'-floadenosin-3'-phosphorothioat
As adenosin-3'-phosphorothioat
C xytidin-3'-phosphat
Cb beta-L-xytidin-3'-phosphat
Cf 2'-floxytidin-3'-phosphat
Cfs 2'-floxytidin-3'-phosphorothioat
Cs xytidin-3'-phosphorothioat
G guanosin-3'-phosphat
Gb beta-L-guanosin-3"-phosphat
Gbs beta-L-guanosin-3"-phosphorothioat
Gf 2'-floguanosin-3'-phosphat
Gfs 2'-floguanosin-3'-phosphorothioat
Gs guanosin-3'-phosphorothioat
T 5'-metyluridin-3'-phosphat
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Chir viét tit (Céc) Nucleotit
Tf 2'-flo-5-metyluridin-3'-phosphat
Tfs 2'-flo-5-metyluridin-3'-phosphorothioat
Ts 5-metyluridin-3'-phosphorothioat
U uridin-3'-phosphat
Uf 2'-flouridin-3'-phosphat
Ufs 2'-flouridin -3'-phosphorothioat
Us uridin -3'-phosphorothioat
N nucleotit bat ky (G, A, C, T hodc U)
a 2'-O-metyladenosin-3'-phosphat
as 2'-O-metyladenosin-3'- phosphorothioat
C 2'-O-metylxytidin-3'-phosphat
cs 2'-O-metylxytidin-3'- phosphorothioat
g 2'-O-metylguanosin-3'-phosphat
gs 2'-O-metylguanosin-3'- phosphorothioat
t 2'-O-metyl-5-metyluridin-3'-phosphat
ts 2'-O-metyl-5-metyluridin-3'-phosphorothioat
u 2'-O-metyluridin-3'-phosphat
us 2'-O-metyluridin-3'-phosphorothioat
dT 2'-deoxytymidin
dTs 2"-deoxytymidin-3"-phosphothioat
dU 2" -deoxyuridin

céu ndi phosphorothioat

115/389
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Chir viét tit (C4c) Nucleotit
L.96 N-[tris(GalNAc-alkyl)-amidodecanoyl)]-4-hydroxyprolinol

Hyp-(GalNAc-alkyl)3
(Aeo) 2'-O-metoxyetyladenosin-3'-phosphat
(Aeos) 2'-O-metoxyetyladenosin-3'-phosphorothioat
(Geo) 2'-O-metoxyetylguanosin-3'-phosphat
(Geos) 2'-O-metoxyetylguanosin-3'- phosphorothioat
(Teo) 2'-O-metoxyetyl-5-metyluridin-3'-phosphat
(Teos) 2'-O-metoxyetyl-5-metyluridin-3'- phosphorothioat
(m5Ceo) 2'-O-metoxyetyl-5-metylxytidin-3'-phosphat
(m5Ceos) 2'-O-metoxyetyl-5-metylxytidin-3'- phosphorothioat
(A3m) 3"-O-metyladenosin-2"-phosphat
(A3mx) 3'-O-metyl-xylofuranosylAdenosin-2'-phosphat
(G3m) 3'-O-metylguanosin-2"-phosphat
(G3mx) 3'-O-metyl-xylofuranosylguanosin-2'-phosphat
(C3m) 3"-O-metylxytidin-2"-phosphat
(C3mx) 3'-O-metyl-xylofuranosylxytidin-2'-phosphat
(U3m) 3'-O-metyluridin-2"-phosphat
(U3mx) 3'-O-metylxylouridin-2'-phosphat
(Chd) 2'-O-hexadexyl-xytidin-3'-phosphat
(pshe) hydroxyetylphosphorothioat
(Uhd) 2'-O-hexadexyl-uridin-3'-phosphat
(Tgn) S-Isome cua axit tymidin-glycol nucleic (GNA)

(Cgn)

Axit nucleic xytidin- glycol (GNA)
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Chir viét tat (C4c) Nucleotit
(Chd) 2'-O-hexadexyl-xytidin-3'-phosphat
(Ggn) 2'-0O-hexadexyl-xytidin-3'-phosphat
(Agn) Axit nucleic adenosin-glycol (GNA)
P 5'-phosphat
(m5Cam) 27-0O-(N-metylaxetamit)-5-metylxytidin-3"-phosphat
(m5Cams) 27-O-(N-metylaxetamit)-5-metylxytidin-3"-phosphorothioat
(Tam) 2"-0O-(N-metylaxetamit)tymidin-3"-phosphat
(Tams) 2"-0O-(N-metylaxetamit)tymidin-3"-phosphorothioat
(Aam) 2"-0-(N-metylaxetamit)Adenosin-3"-phosphat
(Aams) 2"-O-(N-metylaxetamit)Adenosin-3"-phosphorothioat
(Gam) 2"-O-(N-metylaxetamit)guanosin-3"-phosphat
(Gams) 2"-O-(N-metylaxetamit)guanosin-3"-phosphorothioat
Y34 2'-O-Metyl khong bazo
Y44 2-hydroxymetyl-tetrahydrofuran-5-phosphat

117/389

Vi du 1. Thiét ké, Dy do4n Tinh dic hiéu va Hiéu lyc ciia siARN

Thiét ké siARN duoc thuc hién dé nhan dang siARN huéng dich bén phién ma
HAO1 & nguoi, khi Cynomolgus, chudt, va chudt nhét duoc chu thich trong co s& dit lidu

Gen NCBI (http://www.ncbi.nlm.nih.gov/gene/).

Thiét ké st dung cac ban phién ma sau ddy tir bd suu tdp NCBI RefSeq: mARN
HAO1 nguoi (Homo sapiens) 1a NM_017545.2; mARN HAO1 khi Cynomolgus (Macaca
fascicularis) 1a XM_005568381.1; mARN HAO1 chudt (Mus musculus) la NM_010403.2;
mARN HAO1 chudt nhat (Rattus norvegicus) 1a XM_006235096.1.
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Do su khéc biét trinh ty dong vat linh trudng/dong vat gam nhdm cao, cic cap doi
siARN dugc thiét ké trong vai mé riéng r&, bao gdém nhung khong gi6i han & cic mé chua
bat cdp chi cac ban phién ma ngudi va cyno; chi cac ban phién ma nguoi, cyno, chudt, va
chudt nhét; va chi cac ban phién ma chudt va chudt nhét. Moi siARN kép déu duogc ciu tao
dé chia s¢ 100% nhan dang v&i cac danh sach ban ma cua nguoi va cac loai khac da dugce

liét ké, duge xem xét trong mdi 1aa (& trén).

Tinh dac hiéu cua tat ca 19mer c6 thé c6 duoc du doan tir mdi trinh tu. Sau do ung
vién 19mer ma thiéu cac doan 18p dai hon 7 nucleotit dugc chon. 1069 tng vién siARN &
ngudi/cyno, 184 & ngudi/cyno/chudt/chudt nhit, va 579 & chudt/chudt nhit duge dung trong
cac tra ciru toan dién twong phan véi cac h¢ phién ma thich hop (dugce xac dinh dudi dang
tap hop cua cac ban ghi NM_ va XM _ trong céc tdp hgp NCBI Refseq & nguoi, cyno, chudt,
hodc chudt nhit) sir dung thuét toan "tong luc” toan dién dwoc thue hién trong tap 1énh
python ‘BruteForce.py'. Sau d6 bang ma phan tich cac su sp xép, bang mi oligo dé tao ra
mot s& diém dua trén vi trf va sb luong ctia 18i bét cap giita cac siARN va bét ky bang ma ¢6
tidm nang ngoai-muc tidu. Piém ngoai dich dugc lay trong s6 dé nhan manh cac khac biét &
céc vung 'hat gidng' ciia cac siARN, & cac vi tri 2-9 tir d4u 5° cta phan tir ndy. Mdi cp ban
sao oligo tir tim kiém cudng da cho thay su khong twong xing béang cach tong hop cac két
qué khong trong xing; sy khong tuong xtng tai vi tri 2-9 dugc tinh 1a 2,8, su khong twong
xtmg tai cac vi tri 10-11 dugc tinh 1a 1,2, va sy khong twong xtmg tai khu vue 12-19 duge
tinh 1a 1,0. Mot su du b4o ngoai muc tiéu bd sung duge thuc hién bang cach so sanh tan sb
heptamer va octomer tir 3 hexamer riéng biét tir hat gidng ctia mdi oligo. C4c hexame tir céc
vi trf 2-7 so v6i dau 5' duge st dung dé tao 2 heptame va mgt octome. Heptamel dugc tao
ra bang cach bd sung A & ddu 3' vao hexame; heptame2 dugc tao ra bang cach bd sung A &
dau 5' vao hexame; octome dugc tao ra béng cach bd sung A vao ca dau 5'va 3' ctia
hexame. Tén suét clia octome va heptame & UTRome ¢ dau 3' cua nguoi, cyno, chudt nhit,
hodc chudt (dugc xac dinh 1a trinh tu con cua hé¢ phién ma tir co s¢ dit liéu Refseq cua
NCBI trong dé du ctia ving mi hoa, ‘CDS', duge xac dinh rd) dugc tinh trude. Tén suét
octome dugc chudn hda vé tn suit heptame bang cach st dung gia tri trung binh tr khoang
tAn sudt octome. Sau d6 ‘mirSeedScore' dugc tinh bang cach tinh téng cua ((3 X s6 dém

octome chuén hoa) + (2 X sd dém heptame2) + (1 X s6 dém heptamel)).
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C4 hai soi SIARN déu duge phén vao loai dic hidu theo s diém tinh toan dugc: diém
s6 trén 3 d tidu chudn 12 dic hiéu cao, bing 3 1a dic hiéu va gitra 2,2 v6i 2,8 1a dac hidu
vira phai. siARN dugc phan loai theo tinh dic hiéu cia soi d6i nghia. Sau d6 cac cap doi tir
tp hop ngudi/cyno va chudt/chudt nhit ma cac oligo déi nghia ciia ching thiéu GC & vi tri
thtr nhét, thiéu G & ca vi tri 13 va 14, va ¢6 3 hoic nhidu Us hodc As trong vung hat (dac
diém cta céc cép doi c¢6 hiu luc dugc dy doan cao) duge chon. Tuong tu, céc cdp doi tu tap
hop ngudi/cyno/chudt va ngudi/cyno/chudt/chudt nhat ma c6 3 hodc nhidu hon Us hodc As

trong ving hat dugc chon.

Céc sgi kép duogc lién hop vai GalNAc tng vién, lan luot dai 21 va 23 nucleotit trén
cac soi c6 nghia va soi dbi nghfia, dugc tao ra béng cach kéo dai 4 nucleotit bd sung dbi
nghia dai 19mer theo hudng 3' (béo toan su bd trg hoan hdo v6i ban phién ma dich). Sei co
nghia duoc x4c dinh 13 bd sung nguoc vi 21 nucleotit du tién ca soi d6i nghia 23mer.
Céac soi kép dugc lya chon ma duy tri su bét cap hoan hao véi tAt ca cac loai ban phién ma
duoc chon trén toan b 23 nucleotit.

Cac soi d6i nghia ma c6 chira C hodc G 6 vi tri 5' thir nhat dugc cai bién dé ¢6 U & vi
tri 5' tht nhét, trir khi viéc 1am nhu vay s& dua vao loat gdm 4 hoic nhidu Us lién tiép (5' =
3"), trong truong hgp d6 chung duoc cai bién dé c6 A & vi tri 5' thi nhét. Cac soi c6 nghia dé
bét cap v6i cac cip doi co cac soi d6i nghia "duoc hoan dbi UA" duoc cai bién twong tmg

@& bao toan tinh b sung. Cac vi du duge mo ta dudi day bao gdm AD-62989 va AD-62993.

Téng s 31 oligo 21/23mer c6 nghia va 31 oligo 21/23mer d6i nghia ¢6 ngudn goe tir
ngudi/cyno, 19 oligo 21/23mer ¢6 nghia va 19 oligo 21/23mer d6i nghia c6 ngudn gbe tir
ngudi/cyno/chudt/chudt nhét, va 48 oligo 21/23mer ¢ nghia va 48 oligo 21/23mer d6i
nghia ¢6 ngudn gbc tir chudt/chudt nhét duge tong hop va tao thanh cac cdp doi lién hop
GalNAc.

Céc trinh tu cia soi ¢6 nghia va soi d6i nghia clia cac s¢i kép cai bién duoc thé hién
trén Bang 1, va cac trinh tu cda s¢i c6 nghia va soi dbi nghia cia cac soi kép khong dugc

céi bién dugc thé hién trén Bang 2.
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Bing 1a. Cac trinh tw dwoc cai bién HAO1

Tén SEQID SEQ ID

cap doi Trinh ty sgi cé nghia NO: Trinh ty sgi ddi nghia NO: |Loai
AD- | GfsasAfuGfuGfaAfAfGfuC usUfsgUfcGfaUfgAfcuuUf

62933 faUfcGfaCfaAfL96 18 cAfcAfuUfcsusg 89 |Hs/Mm
AD- UfsusUfuCfaAfuGfGfGfu usCfscUfaGfgAfcAfcccAfu

62939 GfuCfcUfaGfgAfL96 19 UfgAfaAfasgsu 90 |Hs/Mm
AD- GfsasAfaGfuCfaUfCiGfaC asAfsuGfuCfulUfgUfcgaUf

62944 faAfgAfcAfuUfL96 20 gAfcUfuUfcsasc 91 |Hs/Mm
AD- | UfscsAfuCfgAfcAfAfGfaCf usCfsaCfcAfaUfgUfcuuGfu

62949 aUfuGfgUfgAfL96 21 CfgAfuGfascsu 92 |Hs/Mm
AD- UfsusUfcAfaUfgGfGfUfg usUfscCfuAfgGfaCfaccCfa

62954 UfcCfuAfgGfaAfL96 22 UfuGfaAfasasg 93 |Hs/Mm
AD- | AfsasUfgGfgUfgUfCfCfuA asAfsgGfuUfcCfuAfggaCfa

62959 fgGfaAfcCfuUfL96 23 CfcCfaUfusgsa 94  |Hs/Mm
AD- GfsasCfaGfuGfcAfCfAfaU usGfsgAfaAfaUfaUfuguGf

62964 faUfuUfuCfcAfL96 24 cAfcUfgUfcsasg 95  |Hs/Mm
AD- | AfscsUfuUfuCfaAfUfGfgG usUfsaGfgAfcAfcCfcauUfg

62969 fuGfuCfcUfaAfL96 25 AfaAfaGfuscsa 96 Hs/Mm
AD- AfsasGfuCfaUfcGfAfCfaA usCfsaAfuGfuCfuUfgucGf

62934 fgAfcAfuUfgAfL96 26 aUfgAfcUfususc 97 |Hs/Mm
AD- | AfsusCfgAfcAfaGfAfCfaUf usCfsuCfaCfcAfaUfgucUfu

62940 uGfgUfgAfgAfL96 27 GfuCfgAfusgsa 98 |Hs/Mm
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AD- GfsgsGfaGfaAfaGfGfUfg usAfsuCfuUfgAfaCfaccUfu

62945 UfuCfaAfgAfuAfL96 28 UfcUfcCfescsc 99 Hs/Mm
AD- CfsusUfuUfcAfaUfGfGfg usCfsuAfgGfaCfaCfccaUfu

62950 UfgUfcCfuAfgAfL96 29 GfaAfaAfgsusc 100 |Hs/Mm
AD- UfscsAfaUfgGfgUfGfufcC usGfsuUfcCfuAfgGfacaCfc

62955 fuAfgGfaAfcAfL96 30 CfaUfuGfasasa 101 |Hs/Mm
AD- UfsusGfaCfuUfuUfCfAfa usGfsaCfaCfcCfaUfugaAfa

62960 UfgGfgUfgUfcAfL96 31 AfgUfcAfasasa 102 |Hs/Mm
AD- | AfsasAfgUfcAfuCfGfAfcAf usAfsaUfgUfcUfuGfucgAf

62965 aGfaCfaUfuAfL96 32 uGfaCfuUfuscsa 103 |Hs/Mm
AD- | CfsasGfgGfgGfaGfAfAfaG usUfsgAfaCfaCfcUfuucUfc

62970 fgUfgUfuCfaAfL96 33 CfcCfcUfgsgsa 104 |Hs/Mm
AD- | CfsasUfuGfgUfgAfGfGfaA asAfsgGfaUfuUfuUfccuCfa

62935 faAfaUfcCfuUfL96 34 CfcAfaUfgsusc 105 |Hs/Mm
AD- | AfscsAfuUfgGfuGfAfGfgA asGfsgAfuUfuUfuCfcucAfc

62941 faAfaAfuCfcUfL96 35 CfaAfuGfuscsu 106 |Hs/Mm
AD- AfsgsGfgGfgAfgAfATAfgG usUfsuGfaAfcAfcCfuuuCfu

62946 fuGfuUfcAfaAfL96 36 CfcCfcCfusgsg 107 |Hs/Mm
AD- AfsusGfgUfgGfuAfAfUfu asAfsaAfuCfaCfaAfauuAfc

62951 UfgUfgAfuUfuUfL96 37 CfaCfcAfuscsc 108 |Hs
AD- GfsasCfuUfgCfaUfCfCfuG usAfsuAfuUfuCfcAfggaUfg

62956 fgAfaAfuAfuAfL96 38 CfaAfgUfcscsa 109 |Hs
AD- | GfsgsAfaGfgGfaAfGfGfuA asAfsgAfcUfuCfuAfccuUfc

62961 fgAfaGfuCfuUfL96 39 CfcUfuCfcsasc 110 |Hs
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AD- UfsgsUfcUfuCfuGfufufu asGfsgAfaAfuCfuAfaacAfg
62966 AfgAfuUfuCfcUfL96 40 AfaGfaCfasgsg 111 |Hs
AD- CfsusUfuGfgCfuGfUfUfu asGfsaUfcUfuGfgAfaacAfg
62971 CfcAfaGfaUfcUfL96 41 CfcAfaAfgsgsa 112 |Hs
AD- AfsasUfgUfgUfuUfGfGfg asUfsgAfcGfuUfgCfccaAfa
62936 CfaAfcGfuCfaUfL96 42 CfaCfaUfususu 113 |Hs
AD- | UfsgsUfgAfcUfgUfGfGfaC usAfsaGfgGfgUfgUfccaCfa
62942 faCfcCfcUfuAfL96 43 GfuCfaCfasasa 114 |Hs
AD- | GfsasUfgGfgGfuGfCfCfaG asAfsuAfgUfaGfcUfggcAfc
62947 fcUfaCfuAfuUfL96 44 CfcCfaUfcscsa 115 |Hs
AD- GfsasAfaAfuGfuGfUfUfu asCfsgUfuGfcCfcAfaacAfc
62952 GfgGfcAfaCfgUfL96 45 AfuUfuUfcsasa 116 |Hs
AD- GfsgsCfuGfuUfuCfCfAfaG usGfsuCfaGfaUfcUfuggAf
62957 faUfcUfgAfcAfL96 46 aAfcAfgCfcsasa 117 |Hs
AD- UfscsCfaAfcAfaAfAfUfaG asGfsgGfgUfgGfcUfauuUf
62962 fcCfaCfcCfcUfL96 47 uGfuUfgGfasasa 118 |[Hs
AD- GfsusCfuUfcUfgUfUfUfa asAfsgGfaAfaUfcUfaaaCfa
62967 GfaUfuUfcCfuUfL96 48 GfaAfgAfcsasg 119 |Hs
AD- | UfsgsGfaAfgGfgAfAfGfgU asGfsaCfuUfcUfaCfcuuCfc
62972 faGfaAfgUfcUfL96 49 CfuUfcCfascsa 120 |[Hs
AD- UfscsCfuUfuGfgCfUufGfu asUfscUfuGfgAfaAfcagCfc
62937 UfuCfcAfaGfaUfL96 50 AfaAfgGfasusu 121 |Hs
AD- CfsasUfcUfcUfcAfGfCfuG usAfsuCfaUfcCfcAfgcuGfa
62943 fgGfaUfgAfuAfL96 51 GfaGfaUfgsgsg 122 |Hs
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AD- GfsgsGfgUfgCfcAfGFCfuA asUfscAfaUfaGfuAfgcuGfg
62948 fcUfaUfuGfaUfL96 52 CfaCfcCfcsasu 123 |Hs
AD- AfsusGfuGfuUfuGfGfGfc usAfsuGfaCfgUfuGfcccAfa
62953 AfaCfgUfcAfuAfL96 53 AfcAfcAfususu 124 |Hs
AD- CfsusGfuUfuAfgAfufufu usUfscUfuAfaGfgAfaauCf
62958 CfcUfuAfaGfaAfL96 54 uAfaAfcAfgsasa 125 |Hs
AD- AfsgsAfaAfgAfaAfUfGfgA usAfsuGfcAfaGfuCfcauUf
62963 fcUfuGfcAfuAfL96 55 uCfuUfuCfusasg 126 |Hs
AD- GfscsAfuCfcUfgGfAfAfaU usUfsuAfaUfaufaUfuucCr
62968 faUfaUfuAfaAfL96 56 aGfgAfuGfcsasa 127 |Hs
AD- CfscsUfgUfcAfgAfCfCfaUf usAfsgUfuCfcCfaUfgguCfu
62973 gGfgAfaCfuAfL96 57 GfaCfaGfgscsu 128 |Hs
AD- | AfsasAfcAfuGfgUfGfUfgG usAfsuCfcCfaUfcCfacaCfc
62938 faUfgGfgAfuAfL96 58 AfuGfuUfusasa 129 |Hs
AD- CfsusCfaGfgAfuGfAfAfaA usUfscAfaAfaUfuUfuucAf
62974 faUfuUfuGfaAfL96 59 uCfcUfgAfgsusu 130 |Hs
AD- CfsasGfcAfuGfuAfUfUfaC usUfsuGfuCfaAfgUfaauAf
62978 fuUfgAfcAfaAfL96 60 cAfuGfcUfgsasa 131 |Hs
AD- UfsasUfgAfaCfaAfCfAfuG usGfsaUfuUfaGfcAfuguUf
62982 fcUfaAfaUfcAfL96 61 gUfuCfaUfasasu 132 |Hs
AD- AfsusAfuAfuCfcAfAfATfuG usCfscUfaAfaAfcAfuuuGfg
62986 fuUfuUfaGfgAfL96 62 AfuAfuAfususc 133 |Hs
AD- CfscsAfgAfuGfgAfAfGfcU usUfsgGfaUfaCfaGfcuuCfc
62990 fgUfaUfcCfaAfL96 63 AfuCfuGfgsasa 134 |Hs
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AD- GfsasCfuUfuCfaUfCfCfuG usAfsuAfuUfuCfcAfggaUfg
62994 fgAfaAfuAfuAfL96 64 AfaAfgUfcscsa 135 |Hs
AD- CfscsCfcGfgCfuAfAfUfuU asUfsuGfaUfaCfaAfauuAf
62998 fgUfaUfcAfaUfL96 65 gCfcGfgGfgsgsa 136 |Hs
AD- | UfsusAfaAfcAfuGfGfCfuU usCfscCfaUfuCfaAfgccAfu
63002 fgAfaUfgGfgAfL96 66 GfuUfuAfascsa 137 |Hs
AD- | AfsasUfgUfgUfuUfAfGfaC asUfsgAfcGfuUfgUfcuaAfa
62975 faAfcGfuCfaUfL96 67 CfaCfaUfususu 138 |Mm
AD- AfscsUfaAfaGfgAfAfGfaA asAfscCfgGfaAfuUfcuulfc
62979 fuUfcCfgGfuUfL96 68 UfuUfaGfusasu 139 |Mm
AD- | UfsasUfaUfcCfaAfAfUfgU asUfscCfuAfaAfaCfauuUfg
62983 fuUfuAfgGfaUfL96 69 GfaUfaUfasusu 140 |Mm
AD- GfsusGfcGfgAfaAfGfGfcA asAfscAfuCfaGfuGfccuUfu
62987 fcUfgAfuGfuUfL96 70 CfcGfcAfcsasc 141 |Mm
AD- | UfsasAfaAfcAfgUfGfGfuU asAfsuUfuAfaGfaAfccaCfu
62991 fcUfuAfaAfuUfL96 71 GfuUfuUfasasa 142 |Mm
AD- AfsusGfaAfaAfaUfUfUfu asCfsuGfgUfuUfcAfaaaUf
62995 GfaAfaCfcAfgUfL96 72 uUfuUfcAfuscsc 143 |Mm
AD- | AfsasCfaAfaAfuAfGfCfaAf asAfsaAfgGfgAfuUfgcuAfu
62999 uCfcCfuufuufL96 73 UfuUfgUfusgsg 144  |Mm
AD- CfsusGfaAfaCfaGfAfUfcU asAfsgUfcGfaCfaGfaucUfg
63003 fgUfcGfaCfuUfL96 74 UfuUfcAfgscsa 145 |Mm
AD- | UfsusGfuUfgCfaAfAfGfgG usCfsaAfaAfuGfcCfcuuUfg
62976 fcAfuUfuUfgAfL96 75 CfaAfcAfasusu 146 |Mm




52561

125/389

- 125 -
AD- CfsusCfaUfuGfuUfUfAfu usAfscAfgGfuUfaAfuaaAfc
62980 UfaAfcCfuGfuAfL96 76 AfaUfgAfgsasu 147 |Mm
AD- | CfsasAfcAfaAfaUfAfGfcAf asAfsaGfgGfaUfuGfcuaUf
62984 aUfcCfcUfuUfL96 77 uUfuGfuUfgsgsa 148 |Mm
AD- CfsasUfuGfuUfuAfUfUfa asAfsuAfcAfgGfuUfaauAfa
62992 AfcCfuGfuAfuUfL96 78 AfcAfaUfgsasg 149  |Mm
AD- UfsasUfcAfgCfuGfGfGfaA usUfsgAfuAfuCfuUfcccAfg
62996 fgAfuAfuCfaAfL96 79 CfuGfaUfasgsa 150 |Mm
AD- | UfsgsUfcCfuAfgGfAfAfcCt usufscUfaAfaAfgGfuucCfu
63000 uUfuUfaGfaAfL96 80 AfgGfaCfascsc 151 |Mm
AD- UfscsCfaAfcAfaAfAfUfaG asGfsgGfaUfuGfcUfauuUf
63004 fcAfaUfcCfcUfL96 81 uGfuUfgGfasasa 152 |Mm
AD- | GfsgsUfgUfgCfgGfAfAfaG asUfscAfgUfgCfcUfuucCfg
62977 fgCfaCfuGfaUfL96 82 CfaCfaCfcscsc 153 |Mm
AD- UfsusGfaAfaCfcAfGfUfaC asUfsgAfuAfaAfgUfacuGfg
62981 fuUfuAfuCfaufL96 83 UfuUfcAfasasa 154 |Mm
AD- UfsasCfuUfcCfaAfAfGfuC usAfsuAfuAfuAfgAfcuuUf
62985 fuAfuAfuAfuAfL96 84 gGfaAfgUfascsu 155 |Mm
AD- UfscsCfuAfgGfaAfCfCfuU asUfsuUfcUfaAfaAfgguUfc
62989 fuUfaGfaAfaUfL96 85 CfuAfgGfascsa 156 |Mm
AD- | CfsusCfcUfgAfgGfAfAfaAf usUfscCfaAfaAfuUfuucCfu
62993 uUfuUfgGfaAfL96 86 CfaGfgAfgsasa 157 |Mm
AD- | GfscsUfcCfgGfaAfUfGfuU asUfsuUfcAfgCfaAfcauUfc
62997 fgCfuGfaAfaUfL96 87 CfgGfaGfcsasu 158 |Mm
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Bang 1b: Cac trinh tw dwoc cai bién HAO1 khac.
Tén SEQ SEQ
cap ID ID
doi Trinh ty sgi c6 nghia NO: Trinh tu sgi d6i nghia NO: | Loai
AD-
62933 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgUfcGfaUfgAfcuuUf
2 UfcGfaCfaAfL96 18 cAfcAfuUfcsusg 89 | Hs/Mm
AD-
62939 | UfsusUfuCfaAfuGfGfGfuGfu usCfscUfaGfgAfcAfcccAfu
2 CfcUfaGfgAfL96 19 UfgAfaAfasgsu 90 | Hs/Mm
AD-
62944 | GfsasAfaGfuCfaUfCfGfaCfaA asAfsuGfuCfuUfgUfcgaUf
2 fgAfcAfuUfL96 20 gAfcUfuUfcsasc 91 | Hs/Mm
AD-
62949 | UfscsAfuCfgAfcAfAfGfaCfaU usCfsaCfcAfaUfgUfcuuGfu
2 fuGfgUfgAfL96 21 CfgAfuGfascsu 92 | Hs/Mm
AD-
62954 | UfsusUfcAfaUfgGfGfUfgUfc usUfscCfuAfgGfaCfaccCfa
2 CfuAfgGfaAfL96 22 UfuGfaAfasasg 93 | Hs/Mm
AD-
62959 | AfsasUfgGfgUfgUfCfCfuAfg asAfsgGfuUfcCfuAfggaCfa
2 GfaAfcCfuUfL96 23 CfcCfaUfusgsa 94 | Hs/Mm
AD-
62964 | GfsasCfaGfuGfcAfCfAfaUfaU usGfsgAfaAfaUfaUfuguGf
2 fuUfuCfcAfL96 24 cAfcUfgUfcsasg 95 | Hs/Mm
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AD-

62969 | AfscsUfuUfuCfaAfUfGfgGfu usUfsaGfgAfcAfcCfcauUfg

2 GfuCfcUfaAfL96 25 AfaAfaGfuscsa 96 | Hs/Mm
AD-

62934 | AfsasGfuCfaUfcGfAfCfaAfgA usCfsaAfuGfuCfuUfgucGf

2 fcAfuUfgAfL96 26 aUfgAfcUfususc 97 | Hs/Mm
AD-

62940 | AfsusCfgAfcAfaGfAfCfaUfuG usCfsuCfaCfcAfaUfgucUfu

2 fgUfgAfgAfL96 27 GfuCfgAfusgsa 98 | Hs/Mm
AD-

62945 | GfsgsGfaGfaAfaGfGfUfgUfu usAfsuCfuUfgAfaCfaccUfu

2 CfaAfgAfuAfL96 28 UfcUfcCfcscsc 99 | Hs/Mm
AD-

62950 | CfsusUfuUfcAfaUfGfGfgUfg usCfsuAfgGfaCfaCfccaUfu

2 UfcCfuAfgAfL96 29 GfaAfaAfgsusc 100 | Hs/Mm
AD-

62955 | UfscsAfaUfgGfgUfGfUfcCfu usGfsuUfcCfuAfgGfacaCfc

2 AfgGfaAfcAfL96 30 CfaUfuGfasasa 101 | Hs/Mm
AD-

62960 | UfsusGfaCfuUfuUfCfAfaUfg usGfsaCfaCfcCfaUfugaAfa

2 GfgUfgUfcAfL96 31 AfgUfcAfasasa 102 | Hs/Mm
AD-

62965 | AfsasAfgUfcAfuCfGfAfcAfaG usAfsaUfgUfcUfuGfucgAf

2 faCfaUfuAfL96 32 uGfaCfuUfuscsa 103 | Hs/Mm
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AD-
62970 | CfsasGfgGfgGfaGfAfAfaGfg usUfsgAfaCfaCfcUfuucUfc
2 UfgUfuCfaAfL96 33 CfcCfcUfgsgsa 104 | Hs/Mm
AD-
62935 | CfsasUfuGfgUfgAfGfGfaAfa asAfsgGfaUfuUfuUfccuCfa
2 AfaUfcCfuUfL96 34 CfcAfaUfgsusc 105 | Hs/Mm
AD-
62941 | AfscsAfuUfgGfuGfAfGfgAfa asGfsgAfuUfuUfuCfcucAfc
2 AfaAfuCfcUfL96 35 CfaAfuGfuscsu 106 | Hs/Mm
AD-
62946 | AfsgsGfgGfgAfgAfAfAfgGfuG usUfsuGfaAfcAfcCfuuuCfu
2 fuUfcAfaAfL96 36 CfcCfcCfusgsg 107 | Hs/Mm
AD-
62951 | AfsusGfgUfgGfuAfAfUfuUfg asAfsaAfuCfaCfaAfauuAfc
2 UfgAfuUfuUfL96 37 CfaCfcAfuscsc 108 | Hs
AD-
62956 | GfsasCfuUfgCfaUfCfCfuGfgA usAfsuAfuUfuCfcAfggaUfg
2 faAfuAfuAfL96 38 CfaAfgUfcscsa 109 | Hs
AD-
62961 | GfsgsAfaGfgGfaAfGfGfuAfg asAfsgAfcUfuCfuAfccuUfc
2 AfaGfuCfuUfL96 39 CfcUfuCfcsasc 110 | Hs
AD-
62966 | UfsgsUfcUfuCfuGfUfUfuAfg asGfsgAfaAfuCfuAfaacAfg
2 AfuUfuCfcUfL96 40 AfaGfaCfasgsg 111 | Hs
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AD-
62971 | CfsusUfuGfgCfuGfUfUfuCfc asGfsaUfcUfuGfgAfaacAfg
2 AfaGfaUfcUfL96 41 CfcAfaAfgsgsa 112 | Hs
AD-
62936 | AfsasUfgUfgUfuUfGfGfgCfa asUfsgAfcGfuUfgCfccaAfa
2 AfcGfuCfaUfL96 42 CfaCfaUfususu 113 | Hs
AD-
62942 | UfsgsUfgAfcUfgUfGfGfaCfaC usAfsaGfgGfgUfgUfccaCfa
2 fcCfcUfuAfL96 43 GfuCfaCfasasa 114 | Hs
AD-
62947 | GfsasUfgGfgGfuGfCfCfaGfc asAfsuAfgUfaGfcUfggcAfc
2 UfaCfuAfuUfL96 44 CfcCfaUfcscsa 115 | Hs
AD-
62952 | GfsasAfaAfuGfuGfUfUfuGfg asCfsgUfuGfcCfcAfaacAfc
2 GfcAfaCfgUfL96 45 AfuUfuUfcsasa 116 | Hs
AD-
62957 | GfsgsCfuGfuUfuCfCfAfaGfa usGfsuCfaGfaUfcUfuggAf
2 UfcUfgAfcAfL96 46 aAfcAfgCfcsasa 117 | Hs
AD-
62962 | UfscsCfaAfcAfaAfAfUfaGfcC asGfsgGfgUfgGfcUfauuUf
2 faCfcCfcUfL96 47 uGfuUfgGfasasa 118 | Hs
AD-
62967 | GfsusCfuUfcUfgUfUfUfaGfa asAfsgGfaAfaUfcUfaaaCfa
2 UfuUfcCfuUfL96 48 GfaAfgAfcsasg 119 | Hs
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AD-

62972 | UfsgsGfaAfgGfgAfAfGfgUfa asGfsaCfuUfcUfaCfcuuCfc

2 GfaAfgUfcUfL96 49 CfuUfcCfascsa 120 | Hs
AD-

62937 | UfscsCfuUfuGfgCfufGfuUfu asUfscUfuGfgAfaAfcagCfc

2 CfcAfaGfaUfL96 50 AfaAfgGfasusu 121 | Hs
AD-

62943 | CfsasUfcUfcUfcAfGfCfuGfgG usAfsuCfaUfcCfcAfgcuGfa

2 faUfgAfuAfL96 51 GfaGfaUfgsgsg 122 | Hs
AD-

62948 | GfsgsGfgUfgCfcAfGfCfuAfcU asUfscAfaUfaGfuAfgcuGfg

2 faUfuGfaUfL96 52 CfaCfcCfcsasu 123 | Hs
AD-

62953 | AfsusGfuGfuUfuGfGfGfcAfa usAfsuGfaCfgUfuGfcccAfa

2 CfgUfcAfuAfL96 53 AfcAfcAfususu 124 | Hs
AD-

62958 | CfsusGfuUfuAfgAfUfUfuCfc usUfscUfuAfaGfgAfaauCf

2 UfuAfaGfaAfL96 54 uAfaAfcAfgsasa 125 | Hs
AD-

62963 | AfsgsAfaAfgAfaAfUfGfgAfcU usAfsuGfcAfaGfuCfcauUf

2 fuGfcAfuAfL96 55 uCfuUfuCfusasg 126 | Hs
AD-

62968 | GfscsAfuCfcUfgGfAfAfaUfaU usUfsuAfaUfaUfaUfuucCf

2 faUfuAfaAfL96 56 aGfgAfuGfcsasa 127 | Hs
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AD-

62973 | CfscsUfgUfcAfgAfCfCfaUfgG usAfsgUfuCfcCfaUfgguCfu

2 fgAfaCfuAfL96 57 GfaCfaGfgscsu 128 | Hs
AD-

62938 | AfsasAfcAfuGfgUfGfUfgGfa usAfsuCfcCfaUfcCfacaCfc

2 UfgGfgAfuAfL96 58 AfuGfuUfusasa 129 | Hs
AD-

62974 | CfsusCfaGfgAfuGfAfAfaAfau usUfscAfaAfaUfuUfuucAf

2 fuUfuGfaAfL96 59 uCfcUfgAfgsusu 130 | Hs
AD-

62978 | CfsasGfcAfuGfuAfUfUfaCfu usUfsuGfuCfaAfgUfaauAf

2 UfgAfcAfaAfL96 60 cAfuGfcUfgsasa 131 | Hs
AD-

62982 | UfsasUfgAfaCfaAfCfAfuGfcU usGfsaUfuUfaGfcAfuguUf

2 faAfaUfcAfL96 61 gUfuCfaUfasasu 132 | Hs
AD-

62986 | AfsusAfuAfuCfcAfAfAfuGfu usCfscUfaAfaAfcAfuuuGfg

2 UfuUfaGfgAfL96 62 Aququfusuéc 133 | Hs
AD-

62990 | CfscsAfgAfuGfgAfAfGfcUfgU usUfsgGfaUfaCfaGfcuuCfc

2 faUfcCfaAfL96 63 AfuCfuGfgsasa 134 | Hs
AD-

62994 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuAfuUfuCfcAfggaUfg

2 faAfuAfuAfL96 64 AfaAfgUfcscsa 135 | Hs
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AD-

62998 | CfscsCfcGfgCfuAfAfUfuUfgU asUfsuGfaUfaCfaAfauuAf

2 faUfcAfaUfL96 65 gCfcGfgGfgsgsa 136 | Hs
AD-

63002 | UfsusAfaAfcAfuGfGfCfuUfg usCfscCfaUfuCfaAfgccAfu

2 AfaUfgGfgAfL96 66 GfuUfuAfascsa 137 | Hs
AD-

62975 | AfsasUfgUfgUfuUfAfGfaCfa asUfsgAfcGfuUfgUfcuaAfa

2 AfcGfuCfaUfL96 67 CfaCfaUfususu 138 | Mim
AD-

62979 | AfscsUfaAfaGfgAfAfGfaAfuU asAfscCfgGfaAfuUfcuuCfc

2 fcCfgGfuUfL96 68 UfuUfaGfusasu 139 | Mm
AD-

62983 | UfsasUfaUfcCfaAfAfUfgUfu asUfscCfuAfaAfaCfauuUfg

2 UfuAfgGfaUfL96 69 GfaUfaUfasusu 140 | Mm
AD-

62987 | GfsusGfcGfgAfaAfGfGfcAfcU asAfscAfuCfaGfuGfccuUfu

2 fgAfuGfuUfL96 70 CfcGfcAfcsasc 141 | Mm
AD-

62991 | UfsasAfaAfcAfgUfGfGfuUfc asAfsuUfuAfaGfaAfccaCfu

2 UfuAfaAfuUfL96 71 GfuUfuUfasasa 142 | Mm
AD-

62995 | AfsusGfaAfaAfaUfUfUfuGfa asCfsuGfgUfuUfcAfaaaUf

2 AfaCfcAfgUfL96 72 uUfuUfcAfuscsc 143 | Mm
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AD-

62999 | AfsasCfaAfaAfuAfGfCfaAfuC asAfsaAfgGfgAfuUfgcuAfu

2 fcCfuUfuUfL9e 73 UfuUfgUfusgsg 144 | Mm
AD-

63003 | CfsusGfaAfaCfaGfAfUfcUfgU asAfsgUfcGfaCfaGfaucUfg

2 fcGfaCfuUfL96 74 UfuUfcAfgscsa 145 | Mm
AD-

62976 | UfsusGfuUfgCfaAfAfGfgGfc usCfsaAfaAfuGfcCfcuuUfg

2 AfuUfuUfgAfL96 75 CfaAfcAfasusu 146 | Mm
AD-

62980 | CfsusCfaUfuGfuUfUfAfuUfa usAfscAfgGfuUfaAfuaaAfc

2 AfcCfuGfuAfL96 76 AfaUfgAfgsasu 147 | Mm
AD-

62984 | CfsasAfcAfaAfaUfAfGfcAfaU asAfsaGfgGfaUfuGfcuaUf

2 fcCfcUfuUfL96 77 uUfuGfuUfgsgsa 148 | Mm
AD-

62992 | CfsasUfuGfuUfuAfUfUfaAfc asAfsuAfcAfgGfuUfaauAfa

2 CfuGfuAfuUfL96 78 AfcAfaUfgsasg 149 | Mm
AD-

62996 | UfsasUfcAfgCfuGfGfGfaAfgA usUfsgAfuAfuCfuUfcccAfg

2 fuAfuCfaAfL96 79 CfuGfaUfasgsa 150 | Mm
AD-

63000 | UfsgsUfcCfuAfgGfAfAfcCfuU usUfscUfaAfaAfgGfuucCfu

2 fuUfaGfaAfL96 80 AfgGfaCfascsc 151 | Mm
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AD-

63004 | UfscsCfaAfcAfaAfAfUfaGfcA asGfsgGfaUfuGfcUfauuUf

2 faUfcCfcUfL96 81 uGfuUfgGfasasa 152 | Mm
AD-

62977 | GfsgsUfgUfgCfgGfAfAfaGfgC asUfscAfgUfgCfcUfuucCfg

2 faCfuGfaUfL96 82 CfaCfaCfcscsc 153 | Mm
AD-

62981 | UfsusGfaAfaCfcAfGfUfaCfu asUfsgAfuAfaAfgUfacuGfg

2 UfuAfuCfaUfL96 83 UfuUfcAfasasa 154 | Mm
AD-

62985 | UfsasCfuUfcCfaAfAfGfuCfuA usAfsuAfuAfuAfgAfcuuUf

2 fuAfuAfuAfL96 84 gGfaAfgUfascsu 155 | Mm
AD-

62989 | UfscsCfuAfgGfaAfCfCfuUfuU asUfsuUfcUfaAfaAfgguUfc

2 faGfaAfaUfL96 85 CfuAfgGfascsa 156 | Mm
AD-

62993 | CfsusCfcUfgAfgGfAfAfaAfuU usUfscCfaAfaAfuUfuucCfu

2 fuUfgGfaAfL96 86 CfaGfgAfgsasa 157 | Mm
AD-

62997 | GfscsUfcCfgGfaAfufGfuUfgC asUfsuUfcAfgCfaAfcauUfc

2 fuGfaAfaUfL96 87 CfgGfaGfcsasu 158 | Mm
AD-

63001 | GfsusGfuUfuGfuGfGfGfgAfg usAfsuUfgGfuCfuCfcccAfc

2 AfcCfaAfuAfL96 88 AfaAfcAfcsasg 159 | Mm
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AD-
62933 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgUfcGfaUfgAfcuuUf
A UfcGfaCfaAfL96 160 cAfcAfuUfcsusg 277
AD-
65630 | Y44gsasAfuGfuGfaAfAfGfuC PusUfsgUfcGfaUfgAfcuuU
1 faUfcGfaCfaAfL96 161 fcAfcAfuUfcsusg 278
AD-
65636 | gsasauguGfaAfAfGfucauCfg usUfsgUfcGfaUfgAfcuuUf
A acaal96 162 cAfcAfuUfcsusg 279
AD-
65642 | gsasauguGfaAfAfGfucaucga usUfsgUfcGfaUfgAfcuuUf
A1 caal96 163 cAfcAfuUfcsusg 280
AD-
65647 | gsasauguGfaaAfGfucaucgac usUfsgUfcGfaUfgAfcuuUf
A aal96 164 cAfcAfuUfcsusg 281
AD-
65652 | gsasauguGfaaaGfucaucGfac usUfsgUfcGfaUfgAfcuuUf
A aal96 165 cAfcAfuUfcsusg 282
AD-
65657 | gsasaugugaaaGfucaucGfaca usUfsgUfcGfaUfgAfcuuUf
Nl alo6 166 cAfcAfuUfcsusg 283
AD-
65662 | gsasauguGfaaaGfucaucgaca usUfsgUfcGfaUfgAfcuuUf
A al96 167 cAfcAfuUfcsusg 284
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AD-
65625 | AfsusGfuGfaAfAfGfuCfaUfc usUfsgUfcGfaUfgAfcuuUf
A GfaCfaAfL96 168 cAfcAfususc 285
AD-
65631 | asusguGfaAfAfGfucaucgaca usUfsgucGfaugacuuUfcAf
A al96 169 caususc 286
AD-
65637 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgucGfaUfgAfcuuUfc
A UfcGfaCfaAfL96 170 Afcauucsusg 287
AD-
65643 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgucGfaUfGfacuuUfc
A UfcGfaCfaAfL96 171 Afcauucsusg 288
AD-
65648 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgucGfaugacuuUfcAf
A UfcGfaCfaAfL96 172 cauucsusg 289
AD-
65653 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgucGfaugacuuUfcac
A UfcGfaCfaAfL96 173 auucsusg 290
AD-
65658 | GfsasAfuGfuGfaAfAfGfuCfa usUfsgucgaugacuuUfcaca
i UfcGfaCfaAfL96 174 uucsusg 291
AD-
65663 | gsasauguGfaAfAfGfucaucga usUfsgucGfaUfgAfcuuUfc
A caal96 175 Afcauucsusg 292
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AD-
65626 | gsasauguGfaAfAfGfucaucga usUfsgucGfaUfGfacuuUfc
A caal96 176 Afcauucsusg 293
AD-
65638 | gsasauguGfaaAfGfucaucgac usUfsgucGfaUfgAfcuuUfc
A aal96 177 Afcauucsusg 294
AD-
65644 | gsasauguGfaaAfGfucaucgac usUfsgucGfaUfGfacuuUfc
A aal96 178 Afcauucsusg 295
AD-
65649 | gsasauguGfaaAfGfucaucgac usUfsgucGfaugacuuUfcAf
A aal96 179 cauucsusg 296
AD-
65654 | gsasaugugaaagucau(Cgn)ga usUfsgUfcGfaUfgAfcuuUf
A caal96 180 cAfcAfuUfcsusg 297
AD-
65659 | gsasaugdTgaaagucau(Cgn)g usUfsgUfcGfaUfgAfcuuUf
A acaal96 181 cAfcAfuUfcsusg 298
AD-
65627 | gsasaudGugaaadGucau(Cgn usUfsgUfcGfaUfgAfcuuUf
A )gacaal96 182 cAfcAfuUfcsusg 299
AD-
65633 | gsasaugdTgaaadGucau(Cgn) usUfsgUfcGfaUfgAfcuuUf
A gacaal96 183 cAfcAfuUfcsusg 300
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AD-
65639 | gsasaugudGaaadGucau(Cgn usUfsgUfcGfaUfgAfcuuUf
A )gacaal96 184 cAfcAfuUfcsusg 301
AD-
65645 | gsasaugugaaadGucaucdGac usUfsgUfcGfaUfgAfcuuUf
A aal96 185 cAfcAfuUfcsusg 302
AD-
65650 | gsasaugugaaadGucaucdTac usUfsgUfcGfaUfgAfcuuUf
A aal96 186 cAfcAfuUfcsusg 303
AD-
65655 | gsasaugugaaadGucaucY34a usUfsgUfcGfaUfgAfcuuUf
A caal96 187 cAfcAfuUfcsusg 304
AD-
65660 | gsasaugugaaadGucadTcdTa usUfsgUfcGfaUfgAfcuuUf
A caal96 188 cAfcAfuUfcsusg 305
AD-
65665 | gsasaugugaaadGucaucdGad usUfsgUfcGfaUfgAfcuuUf
A Caal96 189 cAfcAfuUfcsusg 306
AD-
65628 | gsasaugugaaadGucaucdTad usUfsgUfcGfaUfgAfcuuUf
| Caal96 190 cAfcAfuUfcsusg 307
AD-
65634 | gsasaugugaaadGucaucY34a usUfsgUfcGfaUfgAfcuuUf
A dCaal96 191 cAfcAfulUfcsusg 308
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AD-
65646 | GfsasAfuGfuGfaAfAfGfuCfa usdTsgucgaugdAcuudTcac
A UfcGfaCfaAfL96 192 auucsusg 309
AD-
65656 | GfsasAfuGfuGfaAfAfGfuCfa usUsgucgaugacuudTcacau
A UfcGfaCfaAfL96 193 ucsusg 310
AD-
65661 | GfsasAfuGfuGfaAfAfGfuCfa usdTsgucdGaugacuudTca
A UfcGfaCfaAfL96 194 cauucsusg 311
AD-
65666 | GfsasAfuGfuGfaAfAfGfuCfa usUsgucdGaugacuudTcac
A UfcGfaCfaAfL96 195 auucsusg 312
AD-
65629 | GfsasAfuGfuGfaAfAfGfuCfa usdTsgucgaugacuudTcdAc
A UfcGfaCfaAfL96 196 auucsusg 313
AD-
65635 | GfsasAfuGfuGfaAfAfGfuCfa usdTsgucdGaugacuudTcd
i UfcGfaCfaAfL96 197 Acauucsusg 314
AD-
65641 | gsasaugugaaadGucau(Cgn)g usdTsgucgaugdAcuudTcac
1 acaal96 198 auucsusg 315
AD-
62994 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuAfuUfuCfcAfggaUfg
A faAfuAfuAfL96 199 AfaAfgUfcscsa 316
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AD-
65595 | gsascuuuCfaUfCfCfuggaAfau usAfsuAfuUfuCfcAfggaUfg
A aual96 200 AfaAfgUfcscsa 317
AD-
65600 | gsascuuuCfaUfCfCfuggaaau usAfsuAfuUfuCfcAfggaUfg
A aual9e 201 AfaAfgUfcscsa 318
AD-
65610 | gsascuuuCfaucCfuggaaAfua usAfsuAfuUfuCfcAfggaUfg
A ual96 202 AfaAfgUfcscsa 319
AD-
65615 | gsascuuucaucCfuggaaAfuau usAfsuAfuUfuCfcAfggaUfg
A1 al96 203 AfaAfgUfcscsa 320
AD-
65620 | gsascuuuCfaucCfuggaaauau usAfsuAfuUfuCfcAfggaUfg
A al9e 204 AfaAfgUfcscsa 321
AD-
65584 | CfsusUfuCfaUfCfCfuGfgAfaA usAfsuAfuUfuCfcAfggaUfg
A fuAfuAfL96 205 AfaAfgsusc 322
AD-
65590 | csusuuCfaUfCfCfuggaaauau usAfsuauUfuccaggaUfgAf
A al9e6 206 aagsusc 323
AD-
65596 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuauUfuCfcAfggaUfg
il faAfuAfuAfL96 207 Afaagucscsa 324
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AD-
65601 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuauUfuCfCfaggaUfg
A faAfuAfuAfL96 208 Afaagucscsa 325
AD-
65606 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuauUfuccaggaUfgAf
A faAfuAfuAfL96 209 aagucscsa 326
AD-
65611 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuauUfuccaggaUfgaa
A faAfuAfuAfL96 210 agucscsa 327
AD-
65616 | GfsasCfuUfuCfaUfCfCfuGfgA usAfsuauuuccaggaUfgaaa
A faAfuAfuAfL96 211 gucscsa 328
AD-
65621 | gsascuuuCfaUfCfCfuggaaau usAfsuauUfuCfcAfggaUfg
| aualos6 212 Afaagucscsa 329
AD-
65585 | gsascuuuCfaUfCfCfuggaaau usAfsuauUfuCfCfaggaUfg
A aual96 213 Afaagucscsa 330
AD-
65591 | gsascuuuCfaUfCfCfuggaaau usAfsuauUfuccaggaUfgAf
A aual96 214 aagucscsa 331
AD-
65597 | gsascuuuCfauCfCfuggaaaua usAfsuauUfuCfcAfggaUfg
A ual96 215 Afaagucscsa 332
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AD-
65602 | gsascuuuCfauCfCfuggaaaua usAfsuauUfuCfCfaggaUfg
A ual96 216 Afaagucscsa 333
AD-
65607 | gsascuuuCfauCfCfuggaaaua usAfsuauUfuccaggaUfgAf
A ual96 217 aagucscsa 334
AD-
65612 | gsascuuucauccuggaa(Agn)u usAfsuAfuUfuCfcAfggaUfg
A aual96 218 AfaAfgUfcscsa 335
AD-
65622 | gsascuuucaucdCuggaa(Agn) usAfsuAfuUfuCfcAfggaUfg
A1 uaual96 219 AfaAfgUfcscsa 336
AD-
65586 | gsascudTucaucdCuggaa(Agn usAfsuAfuUfuCfcAfggaUfg
1 Juaual96 220 AfaAfgUfcscsa 337
AD-
65592 | gsascuudTcaucdCuggaa(Agn usAfsuAfuUfuCfcAfggaUfg
1 Juaual96 221 AfaAfgUfcscsa 338
AD-
65598 | gsascuuudCaucdCuggaa(Ag usAfsuAfuUfuCfcAfggaUfg
A n)uaual96 222 AfaAfgUfcscsa 339
AD-
65603 | gsascuuucaucdCuggaadAua usAfsuAfuUfuCfcAfggaUfg
A ual96 223 AfaAfgUfcscsa 340
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AD-
65608 | gsascuuucaucdCuggaadTua usAfsuAfuUfuCfcAfggaUfg
A ual96 224 AfaAfgUfcscsa 341
AD-
65613 | gsascuuucaucdCuggaa¥Y34u usAfsuAfuUfuCfcAfggaUfg
A aual96 225 AfaAfgUfcscsa 342
AD-
65618 | gsascuuucaucdCuggdAadTu usAfsuAfuUfuCfcAfggaUfg
A aual96 226 AfaAfgUfcscsa 343
AD-
65623 | gsascuuucaucdCuggaadTud usAfsuAfuUfuCfcAfggaUfg
A Aual96 227 AfaAfgUfcscsa 344
AD-
65587 | gsascuuucaucdCuggaa(Agn) usAfsuAfuUfuCfcAfggaUfg
A1 udAual96 228 AfaAfgUfcscsa 345
AD-
65593 | gsascuudTcaucdCuggaadAu usAfsuAfuUfuCfcAfggaUfg
A dAual96 229 AfaAfgUfcscsa 346
AD-
65599 | GfsasCfuUfuCfaUfCfCfuGfgA usdAsuauuuccdAggadTga
A1 faAfuAfuAfL96 230 aagucscsa 347
AD-
65604 | GfsasCfuUfuCfaUfCfCfuGfgA usdAsuauuuccaggadTgaa
A faAfuAfuAfL96 231 agucscsa 348
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AD-
65609 | GfsasCfuUfuCfaUfCfCfuGfgA usAsuauuuccaggadTgaaag
A faAfuAfuAfL96 232 ucscsa 349
AD-
65614 | GfsasCfuUfuCfaUfCfCfuGfgA usdAsuaudTuccaggadTga
A faAfuAfuAfL96 233 aagucscsa 350
AD-
65619 | GfsasCfuUfuCfaUfCfCfuGfgA usAsuaudTuccaggadTgaa
A faAfuAfuAfL96 234 agucscsa 351
AD-
65624 | GfsasCfuUfuCfaUfCfCfuGfgA usdAsuauuuccaggadTgdA
A faAfuAfuAfL96 235 aagucscsa 352
AD-
65588 | GfsasCfuUfuCfaUfCfCfuGfgA usdAsuaudTuccaggadTgd
i faAfuAfuAfL96 236 Aaagucscsa 353
AD-
65594 | gsascuuucaucdCuggaa(Agn) usdAsuauuuccdAggadTga
A uaual96 237 aagucscsa 354
AD-
68309 | asgsaaagGfuGfUfUfcaagaug usGfsacaUfcUfUfgaacAfcC
1 ucal96 238 fuuucuscsc 355
AD-
68303 | csasuccuGfgAfAfAfuauauua asGfsuuaAfuAfUfauuuCfc
A acul96 239 Afggaugsasa 356
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AD-
65626 | gsasauguGfaAfAfGfucaucga usUfsgucGfaUfGfacuuUfc
.5 caal96 240 Afcauucsusg 357
AD-
68295 | asgsugcaCfaAfUfAfuuuuccca usAfsuggGfaAfAfauauUfg
A ual96 241 Ufgcacusgsu 358
AD-
68273 | gsasaaguCfaUfCfGfacaagaca asAfsuguCfuUfGfucgaUfg
A uul96 242 Afcuuucsasc 359
AD-
68297 | asasugugAfaAfGfUfcaucgac usUfsuguCfgAfUfgacuUfu
A aaal96 243 Cfacauuscsu 360
AD-
68287 | csusggaaAfuAfUfAfuuaacug usAfsacaGfuUfAfauauAfu
A uual96 244 Ufuccagsgsa 361
AD-
68300 | asusuuucCfcAfUfCfuguauua asAfsauaAfuAfCfagauGfg
A uuul96 245 Gfaaaausasu 362
AD-
68306 | usgsucguUfcUfUfUfuccaaca usUfsuugUfuGfGfaaaaGfa
A aaal96 246 Afcgacascsc 363
AD-
68292 | asusccugGfaAfAfUfauauuaa usAfsguuAfaUfAfuauuUfc
A cual96 247 Cfaggausgsa 364
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AD-
68298 | gscsauuuUfgAfGfAfggugaug usAfsucaUfcAfCfcucuCfaA
A aual9e6 248 faaugcscsc 365
AD-
68277 | csasggggGfaGfAfAfagguguu usUfsgaaCfaCfCfuuucUfcC
A1 caal96 249 fcccugsgsa 366
AD-
68289 | gsgsaaauAfuAfUfUfaacuguu usUfsuaaCfaGfUfuaauAfu
A aaal96 250 Afuuuccsasg 367
AD-
68272 | csasuuggUfgAfGfGfaaaaauc asAfsggaUfuUfUfuccuCfa
Nl cuul96 251 Cfcaaugsusc 368
AD-
68282 | gsgsgagaAfaGfGfUfguucaag usAfsucuUfgAfAfcaccUfu
A aual96 252 Ufcucccescsc 369
AD-
68285 | gsgscauuUfuGfAfGfaggugau asUfscauCfaCfCfucucAfaA
A gaul96 253 faugccescsu 370
AD-
68290 | usascaaaGfgGfUfGfucguucu asAfsaagAfaCfGfacacCfcU
A uuul96 254 fuuguasusu 371
AD-
68296 | usgsggauCfuUfGfGfugucgaa usGfsauuCfgAfCfaccaAfgA
A ucal96 255 fucccasusu 372
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AD-
68288 | csusgacaGfuGfCfAfcaauauu usAfsaaaUfaUfUfgugcAfc
A uual96 256 Ufgucagsasu 373
AD-
68299 | csasgugcAfcAfAfUfauuuucce asUfsgggAfaAfAfuauuGfu
A aul96 257 Gfcacugsusc 374
AD-
68275 | ascsuuuuCfaAfUfGfggugucc usUfsaggAfcAfCfccauUfgA
A uaal96 258 faaaguscsa 375
AD-
68274 | ascsauugGfuGfAfGfgaaaaau asGfsgauUfuUfUfccucAfc
A ccul96 259 Cfaauguscsu 376
AD-
68294 | ususgcuuUfuGfAfCfuuuucaa usCfsauuGfaAfAfagucAfa
A ugal96 260 Afagcaasusg 377
AD-
68302 | csasuuuuGfaGfAfGfgugauga usCfsaucAfuCfAfccucUfcA
A ugal9o6 261 faaaugscsc 378
AD-
68279 | ususgacuUfuUfCfAfaugggug usGfsacaCfcCfAfuugaAfaA
A ucal96 262 fgucaasasa 379
AD-
68304 | csgsacuuCfuGfUfUfuuaggac usCfsuguCfcUfAfaaacAfgA
A agal96 263 fagucgsasc 380
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AD-
68286 | csuscugaGfuGfGfGfugccaga usAfsuucUfgGfCfacccAfcU
1 aual96 264 fcagagscsc 381
AD-
68291 | gsgsgugcCfaGfAfAfugugaaa usAfscuuUfcAfCfauucUfg
1 gual96 265 Gfcacccsasc 382
AD-
68283 | uscsaaugGfgUfGfUfccuagga usGfsuucCfuAfGfgacaCfcC
A acal96 266 fauugasasa 383
AD-
68280 | asasagucAfuCfGfAfcaagacau usAfsaugUfcUfUfgucgAfu
A1 ual96 267 Gfacuuuscsa 384
AD-
68293 | asusuuugAfgAfGfGfugaugau usGfscauCfaUfCfaccuCfuC
A gcal96 268 faaaausgsc 385
AD-
68276 | asuscgacAfaGfAfCfauuggug usCfsucaCfcAfAfugucUfu
Nl agal96 269 Gfucgausgsa 386
AD-
68308 | gsgsugccAfgAfAfUfgugaaag usGfsacuUfuCfAfcauuCfu
A ucal96 270 Gfgcaccscsa 387
AD-
68278 | gsascaguGfcAfCfAfauauuuu usGfsgaaAfaUfAfuuguGfc
A ccal96 271 Afcugucsasg 388
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AD-
68307 | ascsaaagAfgAfCfAfcugugcag usUfscugCfaCfAfguguCfuC
A aal96 272 fuuuguscsa 389
AD-
68284 | ususuucaAfuGfGfGfuguccua usCfscuaGfgAfCfacccAfuU
A ggalo6 273 fgaaaasgsu 390
AD-
68301 | cscsguuuCfcAfAfGfaucugaca asCfsuguCfaGfAfucuuGfg
A gul96 274 Afaacggscsc 391
AD-
68281 | asgsggggAfgAfAfAfgguguuca usUfsugaAfcAfCfcuuuCfu
A aal96 275 Cfccccusgsg 392
AD-
68305 | asgsucauCfgAfCfAfagacauug asCfscaaUfgUfCfuuguCfgA
A gul96 276 fugacususu 393
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Bang 2a. C4c trinh tw khéng dwoc cai bién HAO1 (ngudi va nguwoi/chudt)

Vi tri
SEQ SEQ trong
Tén ID ID NM_0175
cap doi | NO: | Trinh ty sgi co nghia NO: | Trinh ty soi d6i nghia 45.2
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCAC | 1072-
62933 | 394 | GACAA 443 AUUCUG 1094
AD- UUUUCAAUGGGUGUCC UCCUAGGACACCCAUUGA | 1302-
62939 | 395 | UAGGA 444 AAAGU 1324
AD- GAAAGUCAUCGACAAGA AAUGUCUUGUCGAUGAC | 1078-
62944 | 396 | CAUU 445 UUUCAC 1100
AD- UCAUCGACAAGACAUUG UCACCAAUGUCUUGUCG | 1083-
62949 | 397 | GUGA 446 AUGACU 1105
AD- UUUCAAUGGGUGUCCU UUCCUAGGACACCCAUUG | 1303-
62954 | 398 | AGGAA 447 AAAAG 1325
AD- AAUGGGUGUCCUAGGA AAGGUUCCUAGGACACCC | 1307-
62959 | 399 | ACCUU 448 AUUGA 1329
1134-
AD- GACAGUGCACAAUAUU UGGAAAAUAUUGUGCAC | 1156_C2
62964 | 400 | UUCCA 449 UGUCAG 1A
1300-
AD- ACUUUUCAAUGGGUGU UUAGGACACCCAUUGAA | 1322 G2
62969 | 401 | CCUAA 450 AAGUCA 1A
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1080-
AD- AAGUCAUCGACAAGACA UCAAUGUCUUGUCGAUG | 1102_G2
62934 | 402 | UUGA 451 ACUUUC 1A

1085-
AD- AUCGACAAGACAUUGG UCUCACCAAUGUCUUGU | 1107_G2
62940 | 403 | UGAGA 452 CGAUGA 1A

996-
AD- GGGAGAAAGGUGUUCA UAUCUUGAACACCUUUC | 1018_G2
62945 | 404 | AGAUA 453 UCCCCC 1A

1301-
AD- CUUUUCAAUGGGUGUC UCUAGGACACCCAUUGAA | 1323_G2
62950 | 405 | CUAGA 454 AAGUC 1A

1305-
AD- UCAAUGGGUGUCCUAG UGUUCCUAGGACACCCAU | 1327_C2
62955 | 406 | GAACA 455 UGAAA 1A

1297-
AD- UUGACUUUUCAAUGGG UGACACCCAUUGAAAAG |1319_C2
62960 | 407 | UGUCA 456 UCAAAA 1A

1079-
AD- AAAGUCAUCGACAAGAC UAAUGUCUUGUCGAUGA | 1101_G2
62965 | 408 | AUUA 457 CUUUCA 1A
AD- CAGGGGGAGAAAGGUG UUGAACACCUUUCUCCCC
62970 | 409 | UUCAA 458 CUGGA 992-1014
AD- CAUUGGUGAGGAAAAA AAGGAUUUUUCCUCACC | 1095-
62935 | 410 | UCCUU 459 AAUGUC 1117
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AD- ACAUUGGUGAGGAAAA AGGAUUUUUCCUCACCA | 1094-
62941 | 411 | AUCCU 460 AUGUCU 1116

993-

AD- AGGGGGAGAAAGGUGU UUUGAACACCUUUCUCCC | 1015_G2
62946 | 412 | UCAAA 461 CCUGG 1A
AD- CUCAGGAUGAAAAAUU UUCAAAAUUUUUCAUCC
62974 | 413 | UUGAA 462 UGAGUU 563-585
AD- CAGCAUGUAUUACUUG UUUGUCAAGUAAUACAU | 1173-
62978 | 414 | ACAAA 463 GCUGAA 1195
AD- UAUGAACAACAUGCUAA UGAUUUAGCAUGUUGUU
62982 | 415 | AUCA 464 CAUAAU 53-75
AD- AUAUAUCCAAAUGUUU UCCUAAAACAUUUGGAU | 1679-
62986 | 416 | UAGGA 465 AUAUUC 1701
AD- CCAGAUGGAAGCUGUA UUGGAUACAGCUUCCAU
62990 | 417 | UCCAA 466 CUGGAA 156-178
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAA | 1341-
62994 | 418 | AUAUA 467 AGUCCA 1363
AD- CCCCGGCUAAUUUGUA AUUGAUACAAAUUAGCC
62998 | 419 | UCAAU 468 GGGGGA 29-51
AD- UUAAACAUGGCUUGAA UCCCAUUCAAGCCAUGU
63002 | 420 | UGGGA 469 UUAACA 765-787
AD- AAUGUGUUUAGACAAC AUGACGUUGUCUAAACA | 1388-
62975 | 421 | GUCAU 470 CAUUUU 1410
AD- ACUAAAGGAAGAAUUCC AACCGGAAUUCUUCCUU | 1027-
62979 | 422 | GGUU 471 UAGUAU 1049
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AD- UAUAUCCAAAUGUUUU AUCCUAAAACAUUUGGA | 1680-
62983 | 423 | AGGAU 472 UAUAUU 1702
AD- GUGCGGAAAGGCACUG AACAUCAGUGCCUUUCCG
62987 | 424 | AUGUU 473 CACAC 902-924
AD- UAAAACAGUGGUUCUU AAUUUAAGAACCACUGU | 1521-
62991 | 425 | AAAUU 474 UUUAAA 1543
AD- AUGAAAAAUUUUGAAA ACUGGUUUCAAAAUUUU
62995 | 426 | CCAGU 475 UCAUCC 569-591
AD- AACAAAAUAGCAAUCCC AAAAGGGAUUGCUAUUU | 1264-
62999 | 427 | UUUU 476 UGUUGG 1286
AD- CUGAAACAGAUCUGUC AAGUCGACAGAUCUGUU
63003 | 428 | GACUU 477 UCAGCA 195-217
AD- UUGUUGCAAAGGGCAU UCAAAAUGCCCUUUGCAA
62976 | 429 | UUUGA 478 CAAUU 720-742
AD- CUCAUUGUUUAUUAAC UACAGGUUAAUAAACAA | 1483-
62980 | 430 | CUGUA 479 UGAGAU 1505
AD- CAACAAAAUAGCAAUCC AAAGGGAUUGCUAUUUU | 1263-
62984 | 431 | CUUU 480 GUUGGA 1285
AD- CAUUGUUUAUUAACCU AAUACAGGUUAAUAAAC | 1485-
62992 | 432 | GUAUU 481 AAUGAG 1507
AD- UAUCAGCUGGGAAGAU UUGAUAUCUUCCCAGCU
62996 | 433 | AUCAA 482 GAUAGA 670-692
AD- UGUCCUAGGAACCUUU UUCUAAAAGGUUCCUAG | 1313-
63000 | 434 | UAGAA 483 GACACC 1335
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AD- UCCAACAAAAUAGCAAU AGGGAUUGCUAUUUUGU | 1261-
63004 |435 |cCCCU 484 | UGGAAA 1283
AD- GGUGUGCGGAAAGGCA AUCAGUGCCUUUCCGCAC
62977 | 436 |CUGAU 485 | ACCCC 899-921
AD- UUGAAACCAGUACUUU AUGAUAAAGUACUGGUU
62981 | 437 | AUCAU 486 | UCAAAA 579-601
AD- UACUUCCAAAGUCUAU UAUAUAUAGACUUUGGA | 75-
62985 | 438 | AUAUA 487 | AGUACU 97_G21A

1315-
AD- UCCUAGGAACCUUUUA AUUUCUAAAAGGUUCCU | 1337_G2
62989 | 439 | GAAAU 488 | AGGACA 1U

603-
AD- CUCCUGAGGAAAAUUU UUCCAAAAUUUUCCUCA | 625_G21
62993 | 440 | UGGAA 489 | GGAGAA A

181-
AD- GCUCCGGAAUGUUGCU AUUUCAGCAACAUUCCG | 203 (21
62997 | 441 | GAAAU 490 | GAGCAU u

953-
AD- GUGUUUGUGGGGAGAC UAUUGGUCUCCCCACAAA | 975_C21
63001 | 442 | CAAUA 491 | CACAG A
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Bang 2b. Céc trinh ty khéng dwoe cai bién HAO1 (& chudt)

156/389

Tén SEQ SEQ Vi tri trong
cap | ID ID NM_0104
doi NO: Trinh ty s@i cé nghia NO: Trinh ty sgi ddi nghia 03.2

AD-

6295 AUGGUGGUAAUUUGUG AAAAUCACAAAUUACCA

1 492 AUUUU 514 CCAUCC 1642-1664
AD-

6295 GACUUGCAUCCUGGAA UAUAUUUCCAGGAUGC

6 493 AUAUA 515 AAGUCCA 1338-1360
AD-

6296 GGAAGGGAAGGUAGAA AAGACUUCUACCUUCCC

1 494 GUCUU 516 UUCCAC 864-886
AD-

6296 UGUCUUCUGUUUAGAU AGGAAAUCUAAACAGAA

6 495 UuUCCU 517 GACAGG 1506-1528
AD-

6297 CUUUGGCUGUUUCCAA AGAUCUUGGAAACAGCC

1 496 GAUCU 518 AAAGGA 1109-1131
AD-

6293 AAUGUGUUUGGGCAAC AUGACGUUGCCCAAACA

6 497 GUCAU 519 CAUUUU 1385-1407
AD-

6294 UGUGACUGUGGACACC UAAGGGGUGUCCACAG

2 498 CCUUA 520 UCACAAA 486-508
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AD-
6294 GAUGGGGUGCCAGCUA AAUAGUAGCUGGCACCC
7 499 CUAUU 521 CAUCCA 814-836
AD-
6295 GAAAAUGUGUUUGGGC ACGUUGCCCAAACACAU
2 500 AACGU 522 UUUCAA 1382-1404
AD-
6295 GGCUGUUUCCAAGAUC UGUCAGAUCUUGGAAA
7 501 UGACA 523 CAGCCAA 1113-1135
AD-
6296 UCCAACAAAAUAGCCAC AGGGGUGGCUAUUUUG
2 502 CCCu 524 UUGGAAA 1258-1280
AD-
6296 GUCUUCUGUUUAGAUU AAGGAAAUCUAAACAGA
7 503 UcCuu 525 AGACAG 1507-1529
AD-
6297 UGGAAGGGAAGGUAGA AGACUUCUACCUUCCCU
2 504 AGUCU 526 UCCACA 863-885
AD-
6293 UCCUUUGGCUGUUUCC AUCUUGGAAACAGCCAA
7 505 AAGAU 527 AGGAUU 1107-1129
AD-
6294 CAUCUCUCAGCUGGGA UAUCAUCCCAGCUGAGA
3 506 UGAUA 528 GAUGGG 662-684
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AD-
6294 GGGGUGCCAGCUACUA AUCAAUAGUAGCUGGCA
8 507 | UUGAU 529 | CCCCAU 817-839
AD- 1386-
6295 AUGUGUUUGGGCAACG UAUGACGUUGCCCAAAC | 1408_C21
3 508 | UCAUA 530 | ACAUUU A
AD- 1512-
6295 CUGUUUAGAUUUCCUU UUCUUAAGGAAAUCUA | 1534_C21
8 509 | AAGAA 531 | AACAGAA A
AD- 1327-
6296 AGAAAGAAAUGGACUU UAUGCAAGUCCAUUUCU | 1349_C21
3 510 | GCAUA 532 | UUCUAG A
AD- 1343-
6296 GCAUCCUGGAAAUAUA UUUAAUAUAUUUCCAG | 1365_C21
8 511 | UUAAA 533 | GAUGCAA A
AD-
6297 CCUGUCAGACCAUGGGA UAGUUCCCAUGGUCUG | 308-
3 512 | ACUA 534 | ACAGGCU 330_G21A
AD-
6293 AAACAUGGUGUGGAUG UAUCCCAUCCACACCAU | 763-
8 513 | GGAUA 535 | GUUUAA 785_C21A
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Béng 2c¢: Cac trinh tw khong dwoe cii bién HAO1 khac

Vi tri
SEQ SEQ trong

Téncap |ID ID NM_017
doi NO: | Trinh ty s@i c6 nghia NO: | Trinh tu s@i d6i nghia 545.2
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
62933.2 | 394 | GACAA 443 UCuG 1094
AD- UUUUCAAUGGGUGUCC UCCUAGGACACCCAUUGAA | 1302-
62939.2 | 395 | UAGGA 444 | AAGU 1324
AD- GAAAGUCAUCGACAAG AAUGUCUUGUCGAUGACUU | 1078-
62944.2 | 396 | ACAUU 445 UCAC 1100
AD- UCAUCGACAAGACAUU UCACCAAUGUCUUGUCGAU | 1083-
62949.2 | 397 | GGUGA 446 | GACU 1105
AD- UUUCAAUGGGUGUCCU UUCCUAGGACACCCAUUGA | 1303-
62954.2 | 398 | AGGAA 447 | AAAG 1325
AD- AAUGGGUGUCCUAGGA AAGGUUCCUAGGACACCCA 1307-
62959.2 | 399 | ACCUU 448 UUGA 1329

1134-
AD- GACAGUGCACAAUAUU UGGAAAAUAUUGUGCACUG | 1156_C
62964.2 | 400 | UUCCA 449 | UCAG 21A

1300-
AD- ACUUUUCAAUGGGUGU UUAGGACACCCAUUGAAAA |1322 G
62969.2 | 401 | CCUAA 450 | GUCA 21A
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1080-
AD- AAGUCAUCGACAAGAC UCAAUGUCUUGUCGAUGAC | 1102_G
62934.2 | 402 | AUUGA 451 | UUUC 21A
1085-
AD- AUCGACAAGACAUUGG UCUCACCAAUGUCUUGUCG | 1107_G
62940.2 | 403 | UGAGA 452 | AUGA 21A
996-
AD- GGGAGAAAGGUGUUCA UAUCUUGAACACCUUUCUC | 1018_G
62945.2 | 404 | AGAUA 453 | CCCC 21A
1301-
AD- CUUUUCAAUGGGUGUC UCUAGGACACCCAUUGAAA | 1323_G
62950.2 | 405 | CUAGA 454 | AGUC 21A
1305-
AD- UCAAUGGGUGUCCUAG UGUUCCUAGGACACCCAUU | 1327_C
62955.2 | 406 | GAACA 455 | GAAA 21A
1297-
AD- UUGACUUUUCAAUGGG UGACACCCAUUGAAAAGUC | 1319_C
62960.2 | 407 | UGUCA 456 | AAAA 21A
1079-
AD- AAAGUCAUCGACAAGA UAAUGUCUUGUCGAUGACU | 1101_G
62965.2 | 408 | CAUUA 457 | UUCA 21A
AD- CAGGGGGAGAAAGGUG UUGAACACCUUUCUCCCCCU | 992-
62970.2 | 409 | UUCAA 458 | GGA 1014
AD- CAUUGGUGAGGAAAAA AAGGAUUUUUCCUCACCAA | 1095-
62935.2 | 410 | UCCUU 459 | UGUC 1117
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AD- ACAUUGGUGAGGAAAA AGGAUUUUUCCUCACCAAU | 1094-
62941.2 | 411 | AUCCU 460 | GUCU 1116
993-
AD- AGGGGGAGAAAGGUGU UUUGAACACCUUUCUCCCCC | 1015_G
62946.2 | 412 | UCAAA 461 | UGG 21A
AD- CUCAGGAUGAAAAAUU UUCAAAAUUUUUCAUCCUG
62974.2 | 413 | UUGAA 462 | AGUU 563-585
AD- CAGCAUGUAUUACUUG UUUGUCAAGUAAUACAUGC | 1173-
62978.2 | 414 | ACAAA 463 | UGAA 1195
AD- UAUGAACAACAUGCUA UGAUUUAGCAUGUUGUUCA
62982.2 | 415 | AAUCA 464 | UAAU 53-75
AD- AUAUAUCCAAAUGUUU UCCUAAAACAUUUGGAUAU | 1679-
62986.2 | 416 | UAGGA 465 | AUUC 1701
AD- CCAGAUGGAAGCUGUA UUGGAUACAGCUUCCAUCU
62990.2 | 417 | UCCAA 466 | GGAA 156-178
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
62994.2 | 418 | AUAUA 467 | UCCA 1363
AD- CCCCGGCUAAUUUGUA AUUGAUACAAAUUAGCCGG
62998.2 | 419 | UCAAU 468 | GGGA 29-51
AD- UUAAACAUGGCUUGAA UCCCAUUCAAGCCAUGUUU
63002.2 | 420 | UGGGA 469 | AACA 765-787
AD- AAUGUGUUUAGACAAC AUGACGUUGUCUAAACACA | 1388-
62975.2 | 421 | GUCAU 470 | UUUU 1410
AD- ACUAAAGGAAGAAUUC AACCGGAAUUCUUCCUUUA | 1027-
62979.2 | 422 | CGGUU 471 | GUAU 1049
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AD- UAUAUCCAAAUGUUUU AUCCUAAAACAUUUGGAUA | 1680-
62983.2 | 423 | AGGAU 472 | UAUU 1702
AD- GUGCGGAAAGGCACUG AACAUCAGUGCCUUUCCGC

62987.2 | 424 | AUGUU 473 | ACAC 902-924
AD- UAAAACAGUGGUUCUU AAUUUAAGAACCACUGUUU | 1521-
62991.2 | 425 | AAAUU 474 | UAAA 1543
AD- AUGAAAAAUUUUGAAA ACUGGUUUCAAAAUUUUUC

62995.2 | 426 | CCAGU 475 | AUCC 569-591
AD- AACAAAAUAGCAAUCCC AAAAGGGAUUGCUAUUUUG | 1264-
62999.2 | 427 | UUUU 476 | UUGG 1286
AD- CUGAAACAGAUCUGUC AAGUCGACAGAUCUGUUUC

63003.2 | 428 | GACUU 477 | AGCA 195-217
AD- UUGUUGCAAAGGGCAU UCAAAAUGCCCUUUGCAAC

62976.2 | 429 | UUUGA 478 | AAUU 720-742
AD- CUCAUUGUUUAUUAAC UACAGGUUAAUAAACAAUG | 1483-
62980.2 | 430 | CUGUA 479 | AGAU 1505
AD- CAACAAAAUAGCAAUCC AAAGGGAUUGCUAUUUUG | 1263-
62984.2 | 431 | CUUU 480 | UUGGA 1285
AD- CAUUGUUUAUUAACCU AAUACAGGUUAAUAAACAA | 1485-
62992.2 | 432 | GUAUU 481 | UGAG 1507
AD- UAUCAGCUGGGAAGAU UUGAUAUCUUCCCAGCUGA

62996.2 | 433 | AUCAA 482 | UAGA 670-692
AD- UGUCCUAGGAACCUUU UUCUAAAAGGUUCCUAGGA | 1313-
63000.2 | 434 | UAGAA 483 | CACC 1335
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AD- UCCAACAAAAUAGCAAU AGGGAUUGCUAUUUUGUU | 1261-
63004.2 | 435 | CCCU 484 | GGAAA 1283
AD- GGUGUGCGGAAAGGCA AUCAGUGCCUUUCCGCACAC
62977.2 | 436 | CUGAU 485 | CCC 899-921
AD- UUGAAACCAGUACUUU AUGAUAAAGUACUGGUUUC
62981.2 | 437 | AUCAU 486 | AAAA 579-601
75-
AD- UACUUCCAAAGUCUAU UAUAUAUAGACUUUGGAAG | 97_G21
62985.2 | 438 | AUAUA 487 | UACU A
1315-
AD- UCCUAGGAACCUUUUA AUUUCUAAAAGGUUCCUAG | 1337_G
62989.2 | 439 | GAAAU 488 | GACA 21U
603-
AD- CUCCUGAGGAAAAUUU UUCCAAAAUUUUCCUCAGG | 625_G2
62993.2 | 440 | UGGAA 489 | AGAA 1A
181-
AD- GCUCCGGAAUGUUGCU AUUUCAGCAACAUUCCGGA | 203_C2
62997.2 | 441 | GAAAU 490 | GCAU 1U
953-
AD- GUGUUUGUGGGGAGA UAUUGGUCUCCCCACAAACA | 975_C2
63001.2 | 442 | CCAAUA 491 | CAG 1A
AD- AUGGUGGUAAUUUGU AAAAUCACAAAUUACCACCA | 1642-
62951.2 | 492 | GAUUUU 514 | UCC 1664
AD- GACUUGCAUCCUGGAA UAUAUUUCCAGGAUGCAAG | 1338-
62956.2 | 493 | AUAUA 515 | UCCA 1360
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AD- GGAAGGGAAGGUAGAA AAGACUUCUACCUUCCCUUC
62961.2 | 494 | GUCUU 516 | CAC 864-886
AD- UGUCUUCUGUUUAGAU AGGAAAUCUAAACAGAAGA | 1506-
62966.2 | 495 | UUCCU 517 | CAGG 1528
AD- CUUUGGCUGUUUCCAA AGAUCUUGGAAACAGCCAA | 1109-
62971.2 | 496 | GAUCU 518 | AGGA 1131
AD- AAUGUGUUUGGGCAAC AUGACGUUGCCCAAACACA | 1385-
62936.2 | 497 | GUCAU 519 | UUUU 1407
AD- UGUGACUGUGGACACC UAAGGGGUGUCCACAGUCA

62942.2 | 498 | CCUUA 520 | CAAA 486-508
AD- GAUGGGGUGCCAGCUA AAUAGUAGCUGGCACCCCA

62947.2 | 499 | CUAUU 521 | UCCA 814-836
AD- GAAAAUGUGUUUGGGC ACGUUGCCCAAACACAUUU | 1382-
62952.2 | 500 | AACGU 522 | UCAA 1404
AD- GGCUGUUUCCAAGAUC UGUCAGAUCUUGGAAACAG | 1113-
62957.2 | 501 | UGACA 523 | CCAA 1135
AD- UCCAACAAAAUAGCCAC AGGGGUGGCUAUUUUGUU | 1258-
62962.2 | 502 | CCCU 524 | GGAAA 1280
AD- GUCUUCUGUUUAGAUU AAGGAAAUCUAAACAGAAG | 1507-
62967.2 | 503 | UCCUU 525 | ACAG 1529
AD- UGGAAGGGAAGGUAGA AGACUUCUACCUUCCCUUCC
62972.2 | 504 | AGUCU 526 | ACA 863-885
AD- UCCUUUGGCUGUUUCC AUCUUGGAAACAGCCAAAG | 1107-
62937.2 | 505 | AAGAU 527 | GAUU 1129
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AD- CAUCUCUCAGCUGGGA UAUCAUCCCAGCUGAGAGA
62943.2 | 506 | UGAUA 528 | UGGG 662-684
AD- GGGGUGCCAGCUACUA AUCAAUAGUAGCUGGCACC
62948.2 | 507 | UUGAU 529 | CCAU 817-839
1386-
AD- AUGUGUUUGGGCAACG UAUGACGUUGCCCAAACAC | 1408_C
62953.2 | 508 | UCAUA 530 | AuuuU 21A
1512-
AD- CUGUUUAGAUUUCCUU UUCUUAAGGAAAUCUAAAC | 1534 _C
62958.2 | 509 | AAGAA 531 | AGAA 21A
1327-
AD- AGAAAGAAAUGGACUU UAUGCAAGUCCAUUUCUUU | 1349 _C
62963.2 | 510 | GCAUA 532 | CUAG 21A
1343-
AD- GCAUCCUGGAAAUAUA UUUAAUAUAUUUCCAGGAU | 1365_C
62968.2 | 511 | UUAAA 533 | GCAA 21A
308-
AD- CCUGUCAGACCAUGGG UAGUUCCCAUGGUCUGACA | 330_G2
62973.2 | 512 | AACUA 534 | GGCU 1A
763-
AD- AAACAUGGUGUGGAUG UAUCCCAUCCACACCAUGUU | 785_C2
62938.2 | 513 | GGAUA 535 | UAA 1A
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
62933.1 | 536 | GACAA 653 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65630.1 | 537 | GACAA 654 | UCUG 1094
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AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65636.1 | 538 | GACAA 655 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65642.1 | 539 | GACAA 656 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65647.1 | 540 | GACAA 657 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65652.1 | 541 | GACAA 658 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65657.1 | 542 | GACAA 659 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65662.1 | 543 | GACAA 660 | UCUG 1094
AD- AUGUGAAAGUCAUCGA UUGUCGAUGACUUUCACAU | 1072-
65625.1 | 544 | CAA 661 | UC 1094
AD- AUGUGAAAGUCAUCGA UUGUCGAUGACUUUCACAU | 1072-
65631.1 | 545 | CAA 662 | UC 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65637.1 | 546 | GACAA 663 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65643.1 | 547 | GACAA 664 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65648.1 | 548 | GACAA 665 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65653.1 | 549 | GACAA 666 | UCUG 1094
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AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65658.1 | 550 | GACAA 667 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65663.1 | 551 | GACAA 668 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65626.1 | 552 | GACAA 669 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65638.1 | 553 | GACAA 670 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65644.1 | 554 | GACAA 671 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65649.1 | 555 | GACAA 672 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65654.1 | 556 | GACAA 673 | UCUG 1094
AD- GAAUGTGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65659.1 | 557 | GACAA 674 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65627.1 | 558 | GACAA 675 | UCUG 1094
AD- GAAUGTGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65633.1 | 559 | GACAA 676 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65639.1 | 560 | GACAA 677 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65645.1 | 561 | GACAA 678 | UCUG 1094
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AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65650.1 | 562 | TACAA 679 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65655.1 | 563 | ACAA 680 | UCUG 1094
AD- GAAUGUGAAAGUCATC UUGUCGAUGACUUUCACAU | 1072-
65660.1 | 564 | TACAA 681 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65665.1 | 565 | GACAA 682 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65628.1 | 566 | TACAA 683 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65634.1 | 567 | ACAA 684 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UTGUCGAUGACUUTCACAU | 1072-
65646.1 | 568 | GACAA 685 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUTCACAU | 1072-
65656.1 | 569 | GACAA 686 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UTGUCGAUGACUUTCACAU | 1072-
65661.1 | 570 | GACAA 687 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUTCACAU | 1072-
65666.1 | 571 | GACAA 688 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UTGUCGAUGACUUTCACAU | 1072-
65629.1 | 572 | GACAA 689 | UCUG 1094
AD- GAAUGUGAAAGUCAUC UTGUCGAUGACUUTCACAU | 1072-
65635.1 | 573 | GACAA 690 | UCUG 1094
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AD- GAAUGUGAAAGUCAUC UTGUCGAUGACUUTCACAU | 1072-
65641.1 | 574 | GACAA 691 | UCUG 1094
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
62994.1 | 575 | AUAUA 692 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65595.1 | 576 | AUAUA 693 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65600.1 | 577 | AUAUA 694 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65610.1 | 578 | AUAUA 695 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65615.1 | 579 | AUAUA 696 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65620.1 | 580 | AUAUA 697 | UCCA 1363
AD- CUUUCAUCCUGGAAAU UAUAUUUCCAGGAUGAAAG | 1341-
65584.1 | 581 | AUA 698 | UC 1361
AD- CUUUCAUCCUGGAAAU UAUAUUUCCAGGAUGAAAG | 1341-
65590.1 | 582 | AUA 699 | UC 1361
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65596.1 | 583 | AUAUA 700 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65601.1 | 584 | AUAUA 701 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65606.1 | 585 | AUAUA 702 | UCCA 1363
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AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65611.1 | 586 | AUAUA 703 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65616.1 | 587 | AUAUA 704 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65621.1 | 588 | AUAUA 705 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65585.1 | 589 | AUAUA 706 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65591.1 | 590 | AUAUA 707 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65597.1 | 591 | AUAUA 708 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65602.1 | 592 | AUAUA 709 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65607.1 | 593 | AUAUA 710 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65612.1 | 594 | AUAUA 711 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65622.1 | 595 | AUAUA 712 | UCCA 1363
AD- GACUTUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65586.1 | 596 | AUAUA 713 | UCCA 1363
AD- GACUUTCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65592.1 | 597 | AUAUA 714 | UCCA 1363
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AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65598.1 | 598 | AUAUA 715 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65603.1 | 599 | AUAUA 716 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65608.1 | 600 | TUAUA 717 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65613.1 | 601 | UAUA 718 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65618.1 | 602 | TUAUA 719 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65623.1 | 603 | TUAUA 720 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65587.1 | 604 | AUAUA 721 | UCCA 1363
AD- GACUUTCAUCCUGGAA UAUAUUUCCAGGAUGAAAG | 1341-
65593.1 | 605 | AUAUA 722 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGATGAAAG | 1341-
65599.1 | 606 | AUAUA 723 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGATGAAAG | 1341-
65604.1 | 607 | AUAUA 724 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGATGAAAG | 1341-
65609.1 | 608 | AUAUA 725 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUTUCCAGGATGAAAG | 1341-
65614.1 | 609 | AUAUA 726 | UCCA 1363
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AD- GACUUUCAUCCUGGAA UAUAUTUCCAGGATGAAAG | 1341-
65619.1 | 610 | AUAUA 727 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGATGAAAG | 1341-
65624.1 | 611 | AUAUA 728 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUTUCCAGGATGAAAG | 1341-
65588.1 | 612 | AUAUA 729 | UCCA 1363
AD- GACUUUCAUCCUGGAA UAUAUUUCCAGGATGAAAG | 1341-
65594.1 | 613 | AUAUA 730 | UCCA 1363
1001-
AD- AGAAAGGUGUUCAAGA UGACAUCUUGAACACCUUU | 1022_C
68309.1 | 614 | UGUCA 731 | cucc 21A
AD- CAUCCUGGAAAUAUAU AGUUAAUAUAUUUCCAGGA | 1349-
68303.1 | 615 | UAACU 732 | UGAA 1370
AD- GAAUGUGAAAGUCAUC UUGUCGAUGACUUUCACAU | 1072-
65626.5 | 616 | GACAA 733 | UCUG 1094
1139-
AD- AGUGCACAAUAUUUUC UAUGGGAAAAUAUUGUGCA | 1160_C
68295.1 | 617 | CCAUA 734 | CUGU 21A
AD- GAAAGUCAUCGACAAG AAUGUCUUGUCGAUGACUU | 1080-
68273.1 | 618 | ACAUU 735 | UCAC 1100
1075-
AD- AAUGUGAAAGUCAUCG UUUGUCGAUGACUUUCACA | 1096_G
68297.1 | 619 | ACAAA 736 | UUCU 21A
AD- CUGGAAAUAUAUUAAC UAACAGUUAAUAUAUUUCC | 1353-
68287.1 | 620 | UGUUA 737 | AGGA 1374
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AD- AUUUUCCCAUCUGUAU AAAUAAUACAGAUGGGAAA | 1149-
68300.1 | 621 | UAUUU 738 | AUAU 1170
AD- UGUCGUUCUUUUCCAA UUUUGUUGGAAAAGAACGA | 1252-
68306.1 | 622 | CAAAA 739 | CACC 1273
1350-
AD- AUCCUGGAAAUAUAUU UAGUUAAUAUAUUUCCAGG | 1371_G
68292.1 | 623 | AACUA 740 | AUGA 21A
734-
AD- GCAUUUUGAGAGGUGA UAUCAUCACCUCUCAAAAU | 755 G2
68298.1 | 624 | UGAUA 741 | GCCC 1A
AD- CAGGGGGAGAAAGGUG UUGAACACCUUUCUCCCCCU | 994-
68277.1 | 625 | UUCAA 742 | GGA 1014
AD- GGAAAUAUAUUAACUG UUUAACAGUUAAUAUAUUU | 1355-
68289.1 | 626 | UUAAA 743 | CCAG 1376
AD- CAUUGGUGAGGAAAAA AAGGAUUUUUCCUCACCAA | 1097-
68272.1 | 627 | UCCUU 744 | UGUC 1117
998-
AD- GGGAGAAAGGUGUUCA UAUCUUGAACACCUUUCUC | 1018 G
68282.1 | 628 | AGAUA 745 | CCCC 21A
AD- GGCAUUUUGAGAGGUG AUCAUCACCUCUCAAAAUGC
68285.1 | 629 | AUGAU 746 | CCU 733-754
AD- UACAAAGGGUGUCGUU AAAAGAACGACACCCUUUG | 1243-
68290.1 | 630 | CUUUU 747 | UAUU 1264
AD- UGGGAUCUUGGUGUC UGAUUCGACACCAAGAUCCC
68296.1 | 631 | GAAUCA 748 | AUU 783-804
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1134-
AD- CUGACAGUGCACAAUA UAAAAUAUUGUGCACUGUC | 1155_C
68288.1 | 632 | UUUUA 749 | AGAU 21A
AD- CAGUGCACAAUAUUUU AUGGGAAAAUAUUGUGCAC | 1138-
68299.1 | 633 | CCCAU 750 | UGUC 1159

1302-
AD- ACUUUUCAAUGGGUGU UUAGGACACCCAUUGAAAA | 1322_G
68275.1 | 634 | CCUAA 751 | GUCA 21A
AD- ACAUUGGUGAGGAAAA AGGAUUUUUCCUCACCAAU | 1096-
68274.1 | 635 | AUCCU 752 | GUCU 1116

1293-
AD- UUGCUUUUGACUUUUC UCAUUGAAAAGUCAAAAGC | 1314_G
68294.1 | 636 | AAUGA 753 | AAUG 21A

735-
AD- CAUUUUGAGAGGUGAU UCAUCAUCACCUCUCAAAAU | 756_C2
68302.1 | 637 | GAUGA 754 | GCC 1A

1299-
AD- UUGACUUUUCAAUGGG UGACACCCAUUGAAAAGUC | 1319 _C
68279.1 | 638 | UGUCA 755 | AAAA 21A
AD- CGACUUCUGUUUUAGG UCUGUCCUAAAACAGAAGU
68304.1 | 639 | ACAGA 756 | CGAC 212-233

1058-
AD- CUCUGAGUGGGUGCCA UAUUCUGGCACCCACUCAG | 1079_G
68286.1 | 640 | GAAUA 757 | AGCC 21A
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1066-
AD- GGGUGCCAGAAUGUGA UACUUUCACAUUCUGGCAC | 1087_C
68291.1 | 641 | AAGUA 758 | CCAC 21A
1307-
AD- UCAAUGGGUGUCCUAG UGUUCCUAGGACACCCAUU | 1327 _C
68283.1 | 642 | GAACA 759 | GAAA 21A
1081-
AD- AAAGUCAUCGACAAGA UAAUGUCUUGUCGAUGACU | 1101_G
68280.1 | 643 | CAUUA 760 | UUCA 21A
736-
AD- AUUUUGAGAGGUGAU UGCAUCAUCACCUCUCAAAA | 757_C2
68293.1 | 644 | GAUGCA 761 | UGC 1A
1087-
AD- AUCGACAAGACAUUGG UCUCACCAAUGUCUUGUCG | 1107_G
68276.1 | 645 | UGAGA 762 | AUGA 21A
AD- GGUGCCAGAAUGUGAA UGACUUUCACAUUCUGGCA | 1067-
68308.1 | 646 | AGUCA 763 | CCCA 1088
1136-
AD- GACAGUGCACAAUAUU UGGAAAAUAUUGUGCACUG | 1156_C
68278.1 | 647 | UUCCA 764 | UCAG 21A
1191-
AD- ACAAAGAGACACUGUG UUCUGCACAGUGUCUCUUU | 1212_G
68307.1 | 648 | CAGAA 765 | GUCA 21A
AD- UUUUCAAUGGGUGUCC UCCUAGGACACCCAUUGAA | 1304-
68284.1 | 649 | UAGGA 766 | AAGU 1324
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AD- CCGUUUCCAAGAUCUG ACUGUCAGAUCUUGGAAAC |1121-
68301.1 | 650 | ACAGU 767 | GGCC 1142

995-
AD- AGGGGGAGAAAGGUGU UUUGAACACCUUUCUCCCCC | 1015_G
68281.1 | 651 | UCAAA 768 | UGG 21A
AD- AGUCAUCGACAAGACA ACCAAUGUCUUGUCGAUGA | 1083-
68305.1 | 652 | UUGGU 769 | CUUU 1104

Vi du 2. Sang loc liéu lwong don 18 in vitro & té bao gan khi so cp.

Céc cdp doi siARN HAO1 dugc cai bién va dugc Iién hop duge danh gia vé hidu luye
bang thir nghiém chuyén nap & té bao gan khi so cdp. stARN HAO1 dugc chuyén nap & hai
lidu lwong, 10 nM va 0,1 nM. Két qua ctia cac thir nghiém nay duoc thé hién trén Bang 3 va
dir liéu duge biéu dién du6i dang phan sb ctia thong tin con lai trong té bao duge chuyén
nhiém bang siARN huéng dich HAO1, véi t& bao duge chuyén nhiém bang siARN déi
chimg 4m, AD-1955 + d6 1éch chudn (SD).

Két qua ciing dugc thé hién trén Hinh 3A. Hinh 3B minh hoa dép Gmg lidu luong véi
mot trong s6 cac thé lién hop c6 hoat tinh nhat (#31) (AD-62933) tir sang loc hai liéu lugng
so cép; IC50 bang ~19 pM.

Bang 3a. Sang loc lidu lrong don 1¢ HAO1 & té bao gan khi.

10nM | 0,1nM | SD 10nM | SD0,1nM
IDCAPDPOI | Loai PCH PCH PCH PCH
AD-62974 Hs 5,3 29,8 1,87 11,11
AD-62975 Hs 7,6 31,3 0,34 1,99
AD-62976 Hs 4,7 35,5 0,34 13,90
AD-62977 Hs 29,2 66,9 8,32 43,88
AD-62978 Hs 3,8 8,9 0,15 4,29
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AD-62979 Hs 27,5 80,7 1,35 19,58
AD-62980 Hs 7,4 32,2 1,26 1,42
AD-62981 Hs 18,7 49,9 3,46 12,83
AD-62982 Hs 2,2 8,5 0,10 7,71
AD-62983 Hs 19,4 41,0 11,19 6,60
AD-62984 Hs 6,7 13,3 1,05 2,60
AD-62985 Hs 2,3 8,3 0,24 2,68
AD-62986 Hs 39,0 57,2 3,82 16,31
AD-62987 Hs 11,5 17,8 14,62 15,39
AD-62989 Hs 10,6 34,2 2,23 2,68
AD-62990 Hs 12,0 18,4 9,11 5,23
AD-62991 Hs 7,2 14,2 1,30 2,96
AD-62992 Hs 3,9 16,0 1,15 1,80
AD-62993 Hs 22,3 58,4 9,91 6,28
AD-62994 Hs 3,2 10,8 1,21 1,69
AD-62995 Hs 5,5 17,6 4,58 3,25
AD-62996 Hs 3,4 20,7 2,16 3,73
AD-62997 Hs 4,5 24,2 0,67 3,32
AD-62998 Hs 4,3 14,7 0,49 0,29
AD-62999 Hs 11,4 15,5 1,23 2,50
AD-63000 Hs 45,5 90,6 13,41 43,49
AD-63001 Hs 13,3 31,0 0,20 2,13
AD-63002 Hs 6,6 22,0 0,26 5,75
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AD-63003 Hs 36,8 51 47,09 0,60
AD-63004 Hs 12,7 35,4 1,55 9,42
AD-62933 | Hs/Mm 5,8 13,4 0,71 0,13
AD-62934 | Hs/Mm | 52,2 35,9 6,64 5,08
AD-62935 | Hs/Mm 7,7 22,7 1,53 4,97
AD-62939 | Hs/Mm | 25,1 49,0 9,48 2,88
AD-62940 | Hs/Mm 11,9 50,4 4,12 13,91
AD-62941 | Hs/Mm 9,6 30,3 7,28 3,11
AD-62944 | Hs/Mm 8,0 18,5 1,40 5,63
AD-62945 | Hs/Mm | 22,9 36,5 17,16 13,81
AD-62946 | Hs/Mm | 19,3 29,5 15,29 1,74
AD-62949 | Hs/Mm | 34,1 84,2 18,11 18,42
AD-62950 | Hs/Mm | 12,7 36,2 5,69 6,54
AD-62954 | Hs/Mm | 46,0 53,2 37,57 10,61
AD-62955 | Hs/Mm | 24,6 36,0 0,97 16,36
AD-62959 | Hs/Mm | 32,3 37,4 12,49 12,08
AD-62960 | Hs/Mm | 18,1 37,5 2,12 3,12
AD-62964 | Hs/Mm 16,2 52,4 5,59 22,40
AD-62965 | Hs/Mm 18,5 34,5 3,77 22,38
AD-62969 | Hs/Mm 11,7 34,0 0,17 12,55
AD~62970 Hs/Mm 13,6 21,2 1,13 5,85
AD-62936 Mm 91,3 55,6 16,03 0,27
AD-62937 Mm 45,8 77,7 22,77 47,01

178/389
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AD-62938 Mm 78,3 55,1 8,81 2,70
AD-62942 Mm 18,8 21,7 7,34 8,00
AD-62943 Mm 6,7 31,0 0,79 7,22
AD-62947 Mm 27,9 82,0 14,01 2,01
AD-62948 Mm 21,9 52,5 6,56 21,01
AD-62951 Mm 40,1 77,4 8,76 3,03
AD-62952 Mm 33,7 69,9 17,76 1,71
AD-62953 Mm 79,9 65,1 96,61 22,79
AD-62956 Mm 7,6 16,4 1,01 12,39
AD-62957 Mm 6,7 21,3 0,99 3,02
AD-62958 Mm 38,9 54,4 21,66 29,39
AD-62961 Mm 35,3 66,0 0,35 24,65
AD-62962 Mm 70,7 63,7 21,17 26,36
AD-62963 Mm 35,1 66,5 35,49 9,42
AD-62966 Mm 69,0 100,3 17,07 3,44
AD-62967 Mm 90,7 116,7 22,01 47,77
AD-62968 Mm 46,3 72,2 28,37 67,08
AD-62971 Mm 17,9 46,3 1,23 23,41
AD-62972 Mm 75,6 122,9 24,75 18,00
AD-62973 Mm 102,8 73,9 22,49 14,39

179/389
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10nM | 0,1nM | SD 10nM | SD 0,1nM
IDCAPPOI | Loai PCH PCH PCH PCH
AD-62974.2 Hs 5,3 29,8 1,87 11,11
AD-62975.2 Hs 7,6 31,3 0,34 1,99
AD-62976.2 Hs 4,7 35,5 0,34 13,90
AD-62977.2 Hs 29,2 66,9 8,32 43,88
AD-62978.2 Hs 3,8 8,9 0,15 4,29
AD-62979.2 Hs 27,5 80,7 1,35 19,58
AD-62980.2 Hs 7,4 32,2 1,26 1,42
AD-62981.2 Hs 18,7 49,9 3,46 12,83
AD-62982.2 Hs 2,2 8,5 0,10 7,71
AD-62983.2 Hs 19,4 41,0 11,19 6,60
AD-62984.2 Hs 6,7 13,3 1,05 2,60
AD-62985.2 Hs 2,3 8,3 0,24 2,68
AD-62986.2 Hs 39,0 57,2 3,82 16,31
AD-62987.2 Hs 11,5 17,8 14,62 15,39
AD-62989.2 Hs 10,6 34,2 2,23 2,68
AD-62990.2 Hs 12,0 18,4 9,11 5,23
AD-62991.2 Hs 7,2 14,2 1,30 2,96
AD-62992.2 Hs 3,9 16,0 1,15 1,80
AD-62993.2 Hs 22,3 58,4 9,91 6,28

180/389
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AD-62994.2 Hs 3,2 10,8 1,21 1,69
AD-62995.2 Hs 5,5 17,6 4,58 3,25
AD-62996.2 Hs 3,4 20,7 2,16 3,73
AD-62997.2 Hs 4,5 24,2 0,67 3,32
AD-62998.2 Hs 4,3 14,7 0,49 0,29
AD-62999.2 Hs 11,4 15,5 1,23 2,50
AD-63000.2 Hs 45,5 90,6 13,41 43,49
AD-63001.2 Hs 13,3 31,0 0,20 2,13
AD-63002.2 Hs 6,6 22,0 0,26 5,75
AD-63003.2 Hs 36,8 51 47,09 0,60
AD-63004.2 Hs 12,7 35,4 1,55 9,42
AD-62933.2 | Hs/Mm 5,8 13,4 0,71 0,13
AD-62934.2 | Hs/Mm 52,2 35,9 6,64 5,08
AD-62935.2 | Hs/Mm 7,7 22,7 1,53 4,97
AD-62939.2 | Hs/Mm 25,1 49,0 9,48 2,88
AD-62940.2 | Hs/Mm 11,9 50,4 4,12 13,91
AD-62941.2 | Hs/Mm 9,6 30,3 7,28 3,11
AD-62944.2 | Hs/Mm 8,0 18,5 1,40 5,63
AD-62945.2 | Hs/Mm 22,9 36,5 17,16 13,81
AD-62946.2 | Hs/Mm 19,3 29,5 15,29 1,74
AD-62949.2 | Hs/Mm | 34,1 84,2 18,11 18,42
AD-62950.2 | Hs/Mm 12,7 36,2 5,69 6,54
AD-62954.2 | Hs/Mm | 46,0 53,2 37,57 10,61

181/389
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AD-62955.2 | Hs/Mm | 24,6 36,0 0,97 16,36
AD-62959.2 | Hs/Mm | 32,3 37,4 12,49 12,08
AD-62960.2 | Hs/Mm 18,1 37,5 2,12 3,12
AD-62964.2 | Hs/Mm 16,2 52,4 5,59 22,40
AD-62965.2 | Hs/Mm 18,5 34,5 3,77 22,38
AD-62969.2 | Hs/Mm 11,7 34,0 0,17 12,55
AD-62970.2 | Hs/Mm 13,6 21,2 1,13 5,85
AD-62936.2 Mm 91,3 55,6 16,03 0,27
AD-62937.2 Mm 45,8 77,7 22,77 47,01
AD-62938.2 Mm 78,3 55,1 8,81 2,70
AD-62942.2 Mm 18,8 21,7 7,34 8,00
AD-62943.2 Mm 6,7 31,0 0,79 7,22
AD-62947.2 Mm 27,9 82,0 14,01 2,01
AD-62948.2 Mm 21,9 52,5 6,56 21,01
AD-62951.2 Mm 40,1 77,4 8,76 3,03
AD-62952.2 Mm 33,7 69,9 17,76 1,71
AD-62953.2 Mm 79,9 65,1 96,61 22,79
AD-62956.2 Mm 7,6 16,4 1,01 12,39
AD-62957.2 Mm 6,7 21,3 0,99 3,02
AD-62958.2 Mm 38,9 54,4 21,66 29,39
AD-62961.2 Mm 35,3 66,0 0,35 24,65
AD-62962.2 Mm 70,7 63,7 21,17 26,36
AD-62963.2 Mm 35,1 66,5 35,49 9,42

182/389
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AD-62966.2 Mm 69,0 100,3 17,07 3,44
AD-62967.2 Mm 90,7 116,7 22,01 47,77
AD-62968.2 Mm 46,3 72,2 28,37 67,08
AD-62971.2 Mm 17,9 46,3 1,23 23,41
AD-62972.2 Mm 75,6 122,9 24,75 18,00
AD-62973.2 Mm 102,8 73,9 22,49 14,39

Vi du 3. Sang loc liéu hrong don 1é in vitro & té bao gan chudt so cép.

Céc cip doi sitARN HAO1 duge cai bién va dwoc lién hop duoc danh gia vé hidu luc
bang thir nghiém chuyén nap & t& bao gan chudt so cip. stARN HAO1 duoc chuyén nap &
hai lidu lwong, 20 nM va 0,2 nM. Két qua ctia c4c thir nghiém nay duoc thé hién trén Bang 4
va dir liéu dugc biu dién du6i dang phén sb ciia thong tin con lai trong té bao duoc chuyén
nhiém bang siARN huéng dich HAO1, vé6i t bao duge chuyén nhiém bang siARN dbi
ching 4m, AD-1955 + d6 l&ch chuan (SD).

Bang 4a. Sang loc lidu lwgng don 16 HAO1 & té bao gan chudt so cap.

20nM 0,2nM SD 20nM | SD 0,2nM

ID CAP DOI Loai PMH PMH PMH PMH
AD-62974 Hs 1,5 11,5 0,3 8,5

AD-62975 Hs 6,2 24,5 1,9 19,4
AD-62976 Hs 8,3 60,0 3,9 7,9

AD-62977 Hs 69,1 106,9 44,8 18,3
AD-62978 Hs 30,0 46,3 26,0 27,3
AD-62979 Hs 50,7 59,5 45,6 43,4
AD-62980 Hs 65,4 89,5 68,9 29,3
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AD-62981 Hs 65,8 83,3 31,9 23,7
AD-62982 Hs 86,6 67,0 92,1 65,5
AD-62983 Hs 81,5 103,6 61,3 68,0
AD-62984 Hs 13,5 51,8 1,2 37,7
AD-62985 Hs 53,8 37,7 38,1 26,3
AD-62986 Hs 138,5 | 153,4 140,7 119,6
AD-62987 Hs 39,0 99,6 44,9 110,7
AD-62989 Hs 17,1 2,2 23,1 1,6
AD-62990 Hs 4,3 46,3 4.6 46,4
AD-62991 Hs 1252 | 102,6 111,9 92,9
AD-62992 Hs 64,7 65,6 67,8 55,8
AD-62993 Hs 83,8 79,0 63,0 22,2
AD-62994 Hs 1,9 5,4 1,5 0,2
AD-62995 Hs 2,9 17,4 1,8 13,8
AD-62996 Hs 49,3 61,4 43,6 49,9
AD-62997 Hs 60,2 83,4 19,1 45,7
AD-62998 Hs 73,5 86,7 71,5 69,4
AD-62999 Hs 38,7 50,0 29,5 22,7
AD-63000 Hs 27,3 56,6 26,1 41,4
AD-63001 Hs 56,6 83,8 52,9 13,5
AD-63002 Hs 81,6 74,2 67,4 70,5
AD-63003 Hs 46,4 47,7 42,4 21,4
AD-63004 Hs 28,6 64,5 17,0 44,5

184/389
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AD-62933 Hs/Mm 1,1 4,6 0,5 4,0
AD-62934 Hs/Mm 7,6 43,4 0,6 32,6
AD-62935 Hs/Mm 1,3 7,0 0,3 3,4
AD-62939 Hs/Mm 6,1 21,4 2,2 14,5
AD-62940 Hs/Mm 6,0 16,9 1,4 3,8
AD-62941 Hs/Mm 5,6 8,5 3,9 6,3
AD-62944 Hs/Mm 3,3 4,3 2,9 4,5
AD-62945 Hs/Mm 6,4 7,0 1,0 7,2
AD-62946 Hs/Mm 18,3 21,4 19,2 21,1
AD-62949 Hs/Mm 11,4 43,7 8,9 38,3
AD-62950 Hs/Mm 9,9 21,9 4,7 20,8
AD-62954 Hs/Mm 9,4 65,5 0,2 64,3
AD-62955 Hs/Mm 5,8 21,8 5,5 5,8
AD-62959 Hs/Mm 4,2 9,6 1,8 5,3
AD-62960 Hs/Mm 5,4 10,1 3,8 2,5
AD-62964 Hs/Mm 3,7 21,2 0,9 12,7
AD-62965 Hs/Mm 8,0 20,8 53 23,5
AD-62969 Hs/Mm 6,4 4,7 3,8 51
AD-62970 Hs/Mm 19,6 5,2 14,6 6,1
AD-62936 Mm 7,0 17,5 0,1 9,9
AD-62937 Mm 4,0 16,9 0,8 10,2
AD-62938 Mm 4,0 49,1 0,7 42,4
AD-62942 Mm 3,4 4,9 1,2 5,3
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AD-62943 Mm 3,8 14,9 2,2 10,6
AD-62947 Mm 10,9 6,4 9,6 1,6
AD-62948 Mm 6,7 18,7 6,9 15,8
AD-62951 Mm 8,1 11,8 8,6 14,5
AD-62952 Mm 9,4 23,2 10,1 29,2
AD-62953 Mm 11,3 10,3 13,7 12,1
AD-62956 Mm 2,2 3,9 1,8 1,6
AD-62957 Mm 3,2 22,5 3,1 20,0
AD-62958 Mm 7,5 16,0 5,8 13,2
AD-62961 Mm 4,3 6,9 2,8 5,6
AD-62962 Mm 17,1 42,4 14,2 49,5
AD-62963 Mm 2,3 10,8 0,6 8,3
AD-62966 Mm 5,7 11,6 5,8 5,6
AD-62967 Mm 3,8 21,7 2,0 23,0
AD-62968 Mm 3,5 9,4 0,3 9,0
AD-62971 Mm 4,6 3,1 5,0 2,7
AD-62972 Mm 13,8 22,7 17,0 24,9
AD-62973 Mm 19,3 51,9 19,7 21,9
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SD
Ténoligocé | 20nM | 0,2nM SD 20nM | 0,2nM
ID CAP POI Loai | nghia PMH PMH PMH PMH
AD-62974.2 Hs A-126176.1 1,5 11,5 0,3 8,5
AD-62975.2 Hs A-126192.1 6,2 24,5 1,9 19,4
AD-62976.2 Hs A-126208.1 8,3 60,0 3,9 7,9
AD-62977.2 Hs A-126224.1 | 69,1 106,9 44,8 18,3
AD-62978.2 Hs A-126178.1 | 30,0 46,3 26,0 27,3
AD-62979.2 Hs A-126194.1 | 50,7 59,5 45,6 43,4
AD-62980.2 Hs A-126210.1 | 65,4 89,5 68,9 29,3
AD-62981.2 Hs A-126226.1 | 65,8 83,3 31,9 23.7
AD-62982.2 Hs A-126180.1 | 86,6 67,0 92,1 65,5
AD-62983.2 Hs A-126196.1 | 81,5 103,6 61,3 68,0
AD-62984.2 Hs A-126212.1 | 13,5 51,8 1,2 37,7
AD-62985.2 Hs A-126228.1 | 53,8 37,7 38,1 26,3
AD-62986.2 Hs A-126182.1 | 138,5 | 153,4 140,7 119,6
AD-62987.2 Hs A-126198.1 | 39,0 99,6 44,9 110,7
AD-62989.2 Hs A-126230.1 | 17,1 2,2 23,1 1,6
AD-62990.2 Hs A-126184.1 4,3 46,3 4,6 46,4
AD-62991.2 Hs A-126200.1 | 1252 | 102,6 111,9 92,9
AD-62992.2 Hs A-126216.1 | 64,7 65,6 67,8 55,8
AD-62993.2 Hs A-126232.1 | 83,8 79,0 63,0 22,2

187/389
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AD-62994.2 Hs A-126186.1 1,9 5,4 1,5 0,2
AD-62995.2 Hs A-126202.1 2,9 17,4 1,8 13,8
AD-62996.2 Hs A-126218.1 49,3 61,4 43,6 49,9
AD-62997.2 Hs A-126234.1 60,2 83,4 19,1 45,7
AD-62998.2 Hs A-126188.1 73,5 86,7 71,5 69,4
AD-62999.2 Hs A-126204.1 38,7 50,0 29,5 22,7
AD-63000.2 Hs A-126220.1 27,3 56,6 26,1 41,4
AD-63001.2 Hs A-126236.1 56,6 83,8 52,9 13,5
AD-63002.2 Hs . A-126190.1 81,6 74,2 67,4 70,5
AD-63003.2 Hs A-126206.1 46,4 47,7 42,4 21,4
AD-63004.2 Hs A-126222.1 28,6 64,5 17,0 44,5
AD-62933.2 | Hs/Mm | A-126094.1 1,1 4,6 0,5 4,0
AD-62934.2 | Hs/Mm | A-126110.1 7,6 43,4 0,6 32,6
AD-62935.2 | Hs/Mm | A-126126.1 1,3 7,0 0,3 3,4
AD-62939.2 | Hs/Mm | A-126096.1 6,1 21,4 2,2 14,5
AD-62940.2 | Hs/Mm | A-126112.1 6,0 16,9 1,4 3,8
AD-62941.2 | Hs/Mm | A-126128.1 5,6 8,5 3,9 6,3
AD-62944.2 | Hs/Mm | A-126098.1 3,3 4,3 2,9 4,5
AD-62945.2 | Hs/Mm | A-126114.1 6,4 7,0 1,0 7,2
AD-62946.2 | Hs/Mm | A-126130.1 18,3 21,4 19,2 21,1
AD-62949.2 | Hs/Mm | A-126100.1 11,4 43,7 8,9 38,3
AD-62950.2 | Hs/Mm | A-126116.1 9,9 21,9 4,7 20,8
AD-62954.2 | Hs/Mm | A-126102.1 9,4 65,5 0,2 64,3
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AD-62955.2 | Hs/Mm | A-126118.1 5,8 21,8 5,5 5,8
AD-62959.2 | Hs/Mm | A-126104.1 4,2 9,6 1,8 5,3
AD-62960.2 | Hs/Mm | A-126120.1 5,4 10,1 3,8 2,5
AD-62964.2 | Hs/Mm | A-126106.1 3,7 21,2 0,9 12,7
AD-62965.2 | Hs/Mm | A-126122.1 8,0 20,8 53 23,5
AD-62969.2 | Hs/Mm | A-126108.1 6,4 4,7 3,8 51
AD-62970.2 | Hs/Mm | A-126124.1 19,6 5,2 14,6 6,1
AD-62936.2 Mm A-126142.1 7,0 17,5 0,1 9,9
AD-62937.2 Mm A-126158.1 4,0 16,9 0,8 10,2
AD-62938.2 Mm A-126174.1 4,0 49,1 0,7 42,4
AD-62942.2 Mm A-126144.1 3,4 4,9 1,2 53
AD-62943.2 Mm A-126160.1 3,8 14,9 2,2 10,6
AD-62947.2 Mm A-126146.1 10,9 6,4 9,6 1,6
AD-62948.2 Mm A-126162.1 6,7 18,7 6,9 15,8
AD-62951.2 Mm A-126132.1 8,1 11,8 8,6 14,5
AD-62952.2 Mm A-126148.1 9,4 23,2 10,1 29,2
AD-62953.2 Mm A-126164.1 11,3 10,3 13,7 12,1
AD-62956.2 Mm A-126134.1 2,2 3,9 1,8 1,6
AD-62957.2 Mm A-126150.1 3,2 22,5 3,1 20,0
AD-62958.2 Mm A-126166.1 7,5 16,0 5,8 13,2
AD-62961.2 Mm A-126136.1 4,3 6,9 2,8 5,6
AD-62962.2 Mm A-126152.1 17,1 42,4 14,2 49,5
AD-62963.2 Mm A-126168.1 2,3 10,8 0,6 8,3

189/389



52561

- 190 -
AD-62966.2 Mm A-126138.1 5,7 11,6 5,8 5,6
AD-62967.2 Mm A-126154.1 3,8 21,7 2,0 23,0
AD-62968.2 Mm A-126170.1 3,5 9,4 0,3 9,0
AD-62971.2 Mm A-126140.1 4,6 3,1 5,0 2,7
AD-62972.2 Mm A-126156.1 13,8 22,7 17,0 24,9
AD-62973.2 Mm A-126172.1 19,3 51,9 19,7 21,9

L]

190/389

r
A

SO CAN.

SU Lap-

Vi du 4. Sang loc dap wng liéu lwgng & té bao gan kh

IC50 cta cac cdp doi stARN HAO1 duogc cai bién va dugc lién hop dugc xac dinh &
té bao gan khi so cdp. siARN HAO1 dugc chuyén nap trong khoang lidu luong cua ndng do
cap doi cubi cung tir 10nM dén 36fM qua céc dich pha lodng 8, 6 lan. Két qua cia céc thir

nghiém nay dugc thé hién trén Bang 5.

Béng Sa. Sang loc dap wng lidu lwong HAO1 & té bao gan chudt so cap.

ID CAP DOl | Loai IC50 PCH (nM)
AD-62984 Hs 0,017
AD-62994 Hs 0,029
AD-62989 Hs 0,175
AD-62974 Hs 0,288
AD-62975 Hs 0,399
AD-62933 | Hs/Mm 0,019
AD-62944 | Hs/Mm 0,027
AD-62935 | Hs/Mm 0,137
AD-62965 | Hs/Mm 0,155
AD-62941 | Hs/Mm 0,245
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[ AD-62940 ’Hs/l\/lml 0,927

Bang 5b. Sang loc dap dng lidu lwong HAO1 khac & té bao gan chudt so cip.

ID CAP POI Loai | IC50 PCH (nM)
AD-62984.2 Hs 0,017
AD-62994.2 Hs 0,029
AD-62989.2 Hs 0,175
AD-62574.2 Hs 0,288
AD-62975.2 Hs 0,399
AD-62933.2 | Hs/Mm 0,019
AD-62944.2 | Hs/Mm 0,027
AD-62935.2 | Hs/Mm 0,137
AD-62965.2 | Hs/Mm 0,155
AD-62941.2 | Hs/Mm 0,245
AD-62940.2 | Hs/Mm 0,927

Vi du 5. Sang loc dap tng lidu lwgng & té bao gan chudt so cap.

IC50 cua céc cap doi siARN HAO1 duge cai bién va duoc lién hop duge xac dinh &
té bao gan chudt so cip. siARN HAO1 duge chuyén nap trong khoang lidu luong clia ndng
6 cap doi cudi cing tr 10nM dén 36fM qua c4c dich pha loang 8, 6 1an. Két qua ctia céc

thr nghiém nay duge thé hién trén Bang 6.



Bang 6a. Sang loe dap tng liéu lwgng HAO1 & té bao gan chudt so cap.
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IDCAPBOI | Loai | IC50 PMH (nM)
AD-62989 Hs 0,003
AD-62994 Hs 0,006
AD-62975 Hs 0,059
AD-62974 Hs 0,122
AD-62984 Hs 0,264
AD-62944 | Hs/Mm 0,002
AD-62935 | Hs/Mm 0,007
AD-62965 | Hs/Mm 0,008
AD-62933 | Hs/Mm 0,008
AD-62941 | Hs/Mm 0,087
AD-62940 | Hs/Mm 0,090

Bing 6b. Sang loc dap tng lidu lwgng HAO1 khic & té bao gan chujt so cip.

ID CAP DOI | Loai I1C50 PMH (nM)
AD-62989.2 Hs 0,003
AD-62994.2 Hs 0,006
AD-62975.2 Hs 0,059
AD-62974.2 Hs 0,122
AD-62984.2 Hs 0,264

192/389
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AD-62944.2 | Hs/Mm 0,002
AD-62935.2 | Hs/Mm 0,007
AD-62965.2 | Hs/Mm 0,008
AD-62933.2 | Hs/Mm 0,008
AD-62941.2 | Hs/Mm 0,087
AD-62940.2 | Hs/Mm 0,090

193/389

Bang 7. Sang loc liéu hrgng don 16 HAO1 khiac té bao gan Cyno va chudt so cip

ID cagp doi | 10nM | 0,InM | SD SD 10nM 0,1InM | SD SD
PCH | PCH 10nM | 0,InM | PMH PMH | 10nM | 0,1nM
PCH | PCH PMH | PMH

AD- 26,1 |228 17,0 6,0 9,0 26,3 6,0 7,6
62933.1

AD- 12,9 | 28,0 5,1 6,0 3.8 12,3 0,7 7,3
65584.1

AD- 9,8 21,0 4,1 1,0 6,8 11,6 |45 5,7
65585.1

AD- 24,3 1242 10,9 2,7 16,7 19,0 |51 1,8
65586.1

AD- 2477 | 31,7 10,2 21,9 13,6 27,1 5,7 10,3
65587.1

AD- 39,2 33,0 35,6 5,6 27,1 33,5 11,0 |83
65588.1
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AD- 56 |154 04 |66 |42 87 |11 |05
65590.1

AD- 13,9 |20.4 50 |49 |76 184 [0,1 |29
65591.1

AD- 156|243 74 |37 10,1 245 |31 1,0
65592.1

AD- 30,8 | 37,5 44 |87 384 413 |52 |104
65593.1

AD- 18,0 [21,8 56 126 |24 253 10,5 |76
65594.1

AD- 19,9 |31,9 0,1 11,3 |91 122 150 |57
65595.1

AD- 123|192 0,6 1,6 10,0 199 1,0 |19
65596.1

AD- 10,2 |34,8 2.8 10,1 | 22,8 32,0 |62 |57
65597.1

AD- 144 [212 32 |86 10,8 220 |26 |88
65598.1

AD- 15,0 |283 25 213 18,0 254 1,7 |83
65599.1

AD- 11,8 [13,7 56 103 6,4 145 |57 |68
65600.1

AD- 15,4 {205 0,5 1,6 5,5 172 103 |39
65601.1

AD- 12,9 |233 0,8 12,0 |11,0 254 2,6 |26
65602.1

194/389
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AD- 33,8 | 41,0 22 168 |374 586 3,0 [105
65603.1

AD- 10,4 | 18,7 13 |23 12,9 245 109 |92
65604.1

AD- 143 [123 0,2 |3, 4.8 14,0 |20 |42
65606.1

AD- 92 |18, 2,1 |36 14,4 328 [1,9 |16
65607.1

AD- 36,6 | 31,1 7.9 1,6 |275 298 |85 |46
65608.1

AD- 142 19,8 51 108 14,6 236 |53 |15
65609.1

AD- 59,1 |59,6 150 |13,3 35,0 70,9 10,0 |0,1
65610.1

AD- 12,9 |142 5.4 1.8 |45 173 10,6 |22
65611.1

AD- 19,3 | 20,5 1,5 19,0 16,2 233 |38 |17
65612.1

AD- 20,0 |19,3 57 107 11,0 239 |1,0 |54
65613.1

AD- 12,4 [27,1 22 105 14,2 16,7 |38 |11,9
65614.1

AD- 53,1 |60,3 1.4 |77 |482 80,9 19,9 |394
65615.1

AD- 21,7 | 125 178 |55 5.3 133 105 |72
65616.1

195/389
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AD- 19,4 67,6 3,4 35,9 16,7 21,6 |42 4,8
65618.1

AD- 17,0 27,2 0,5 12,4 12,5 26,3 |32 2,3
65619.1

AD- 58,0 70,5 21,8 |28 37,9 54,8 10,4 12,7
65620.1

AD- 12,3 | 17,5 4,6 2,3 3.8 11,3 1.3 0,3
65621.1

AD- 17,7 20,4 6,1 0,9 10,8 139 16,3 3,1
65622.1

AD- 444 1329 7,9 Khoéng | 37,7 20,6 285 (09
65623.1 ap

dung

AD- 13,0 1233 5,0 9,8 9,2 7,9 2,8 0,4
65624.1

AD- 9,8 13,3 0,6 1,5 10,0 19,2 | 4,6 1,6
65625.1

AD- 7,7 15,0 1,1 4.9 8,6 14,7 |3.,6 2,4
65626.1

AD- 18,8 | 24,8 7,8 1,8 19,7 18,5 |81 12,0
65627.1

AD- 27,3 | 31,7 4,9 3.9 29,7 434 |64 19,6
65628.1

AD- 12,8 20,8 1,0 8,1 18,9 23,2 3,2 13,9
65629.1

AD- 7,2 14,0 0,3 5,3 0,1 8,5 1,3 2,1
65630.1

196/389
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AD- 6,7 17,2 0,7 5,7 12,0 23,1 4,0 0,9
65631.1
AD- 13,8 | 28,6 3.4 5,4 17,0 26,2 1,2 3,9
65633.1
AD- 12,2 | 23,6 6,6 1,2 21,6 35,2 1,4 8,2
65634.1
AD- 11,7 | 27,7 5,7 4,7 18,5 384 |25 6,5
65635.1
AD- 13,1 1294 0,6 12,9 21,3 35,6 |3,1 13,1
65636.1
AD- 16,0 |22,8 5,1 9,6 8.3 18,5 0,6 0,4
65637.1
AD- 11,5 | 159 4,3 2,1 20,8 31,8 | 3,5 3,2
65638.1
AD- 14,6 |283 7,4 5,5 18,6 35,2 10,2 0,3
65639.1
AD- 32,3 1493 3,4 8.9 29,1 34,0 148 8,8
65641.1
AD- 10,4 | 23,0 0,1 4,7 10,1 21,3 1,0 6,5
65642.1
AD- 12,6 | 13,7 0,3 2,5 53 20,6 1,8 6,8
65643.1
AD- 8,1 13,5 0,1 0,3 16,4 24,1 3.4 4,2
65644.1
AD- 69,5 | 88,7 6,3 26,6 81,8 75,5 13,6 15,8
65645.1

197/389
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AD- 8,9 47,0 0,9 15,6 26,5 37,7 | 3,7 4,7
65646.1
AD- 11,0 | 14,0 2,9 0,3 16,6 23,7 12,6 0,7
65647.1
AD- 7,3 254 3,3 2,9 5,9 13,9 |21 0,9
656438.1
AD- 11,6 |23,0 1,9 3.4 20,7 298 12,1 3,6
65649.1
AD- 27,9 1406 13,1 14,0 27,6 30,6 |97 6,8
65650.1
AD- 73,4 | 72,2 5,2 1,8 47,6 59,7 |75 21,4
65652.1
AD- 9,6 32,4 2,7 4,7 5,9 243 0,0 6,7
65653.1
AD- 41,6 | 45,5 10,4 11,7 22,8 35,7 |29 3,1
65654.1
AD- 19,2 | 18,3 0,1 4,8 17,8 18,8 |3.8 3,9
65655.1
AD- 10,8 | 16,1 4,7 3,1 6,2 13,8 1,6 1,8
65656.1
AD- 107,8 | 114,5 8,7 6,7 36,3 51,2 1,6 14,1
65657.1
AD- 9,6 13,5 0,7 1,3 4,8 11,7 10,2 3,3
65658.1
AD- 17,5 39,8 1,1 1,4 13,0 24,6 |35 3,3
65659.1

198/389
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AD- 21,5 |33,1 5,4 1,6 14,6 29,0 0,5 4,1
65660.1
AD- 13,9 |40,1 2,2 12,8 13,2 273 16,8 7,1
65661.1
AD- 111,2 | 242,2 29.9 179,6 | 42,5 479 4,6 1,6
65662.1
AD- 11,5 28,2 3,8 Khong | 5,5 7,6 1.4 0,1
65663.1 ap
dung
AD- 104,8 | 141,7 13,0 26,9 39,4 442 13,1 5,3
65665.1
AD- 14,4 | 28,1 6,9 1,8 3.8 12,7 10,3 4,8
65666.1
Bang 8. Sang loc liéu lwong don 1é khac & té bao gan cyno so cap.
Cap doi 10nM 10nM PCH SD | 0,inM PCH | 0,2nM {CH SD
PCH
AD- 7,1 0,7 23,5 3,7
65626.5
AD- 10,1 1,9 39,5 10,3
68272.1
AD- 6,8 2,2 29,7 10,1
68273.1
AD- 15,7 4,7 49,4 12,1
68274.1
AD- 15,5 2,7 47,4 10,4
68275.1

199/389
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AD- 22,3 8,1 83,0 21,7
68276.1

AD- 14,2 1,1 25,2 7,9
68277.1

AD- 18,6 3,2 97,5 25,4
68278.1

AD- 14,7 3,8 62,5 19,6
68279.1

AD- 24,9 2,6 54,7 8,1
68280.1

AD- 38,3 18,6 70,7 8,8
68281.1

AD- 11,3 3,1 35,9 3,6
68282.1

AD- 14,4 3,6 79,9 26,5
68283.1

AD- 25,1 4,7 82,3 8,2
68284.1

AD- 10,4 1,3 39,3 10,3
68285.1

AD- 14,7 4,5 71,9 18,3
68286.1

AD- 8,0 2,3 28,4 3,5
68287.1

200/389
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AD- 14,8 3,5 31,7 6,3
68288.1

AD- 11,8 2,5 30,8 3,5
68289.1

AD- 11,5 4,9 40,3 8,4
68290.1

AD- 15,8 6,3 69,9 6,6
68291.1

AD- 9,8 3,0 37,3 20,7
68292.1

AD- 20,2 6,1 85,2 20,8
68293.1

AD- 12,9 5,0 68,7 21,6
68294.1

AD- 7,5 1,4 22,6 3,9
68295.1

AD- 8,5 1,1 51,3 7,0
68296.1

AD- 8,2 2,4 27,4 4,0
68297.1

AD- 10,1 2,8 35,6 10,4
68298.1

AD- 11,8 2,4 47,7 16,2
68299.1

201/389
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AD- 7,2 1,7 33,8 4,6
68300.1

AD- 34,2 14,3 78,3 25,8
68301.1

AD- 15,6 5,8 57,1 10,0
68302.1

AD- 7,0 2,0 23,9 4,5
68303.1

AD- 14,8 2,4 64,2 12,1
68304.1

AD- 25,3 3,8 106,5 23,8
68305.1

.AD- 12,4 2,0 19,8 1,8
68306.1

AD- 22,2 8,9 93,1 22,6
68307.1

AD- 22,2 4,0 79,6 7,8
68308.1

AD- 8,0 2,7 19,9 3,7
68309.1

Vi du 6. Sw danh gia in vivo cia thé lién hgp GO-GalNAc & chudt C57B6

202/389

Thé lién hop GO-GalNAc duoc ding lidu luong dudi da & chudt C57B6 ¢ 10, 5, 2,5,

hodc 1,25 mg/kg va su b4t hoat mARN & gan dugc danh gid sau 72 gio sau khi dung lidu

luong bang cach st dung qPCR. EDS0 lidu lugng don 18 bing xAp xi 1,25 va 2,5 mg/kg lan
lugt ddi v6i hop chat A (AD-62994) va hop chét B (AD-62933). Trong cac nghién ctru liéu
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lugng lap lai thé lién hop duoc dung lidu luong duéi da hang tudn (QW) trong thoi gian 4
tudn va ham luong mARN GO & gan dugce danh gid vao 72 gid sau lidu thir 4. ED50 liéu
lwong lap lai bang ~0,3 mg/kg d6i v6i ca hai hop chét. Két quéa dugc thé hién trén Hinh 4.

Vi du 7. Sw danh gi4 in vivo ciia sw bat hoat GO va dnh hwéng 1én ham lwgng oxalat &

chugt KO AGXT.

siARN GO (AD-40257) trong hat nano lipit (LNP) duoc ding lidu luong trong tinh
mach & chudt KO AGXT (Salido et al (2006) PNAS 103:18249) ¢ liéu lugng 1 mg/kg. Ham
lugng oxalat hodc glycolat trong nuée tiéu duge do vao ngay 15 bing cach sit dung sic ky
ion/quang phd khéi. Két qua dugc thé hién trén Hinh 5. Dit liéu dwoc bidu hién véi cac gia
tri tién lidu lvong va duoc chuén héa déi v6i creatinin (Cr) dé kiém soét do lodng nuée tiéu.

N=4 con chudt trong mdi nhém va thanh sai sb thé hién d6 1éch chuan.

Vi du 8. Sw danh gi4 in vivo ciia thé lién hgp GO-GalNAc & miu bat hoat AGXT chudt

nhit.

Dé tao ra mau PH1 & chudt nhit, siARN AGXT (AD-63102) 6 LNP (AF-011-63102)
dugc dung liéu lugng 1 mg/kg trong tinh mach cho chudt nhit cai Sprague Dawley vao
ngdy 1 va ngdy 7 dé duy tri sy bit hoat cia AGXT & gan chudt nhét va 1% Etylen Glycol
duge bd sung vao nude udng dé kich thich thém sur san xuét oxalat. Vao ngdy 0 va ngay 7
mot s6 con chudt nhit con dugce cho diung lidu lugng thé lién hop GO GalNAc-siARN (AD-
62994) hodc dbi chimg PBS. Két qua duogc thé hién trén Hinh 6. Hinh 6A thé hién sy dinh
luong ctia ham luong mMARN AGXT & gan 72 gid sau liéu lwong 1 mg/kg don 1€ ctia stARN
AGXT trong LNP. Trén Hinh 6B, ham lugng cta oxalat trong nudce tiéu duoc dinh lugng tu
nuége tidu 24 gid thu duge tir ngdy -1 dén 0, tir ngay 3 dén 4, tir ngay 5 dén 6, va tir ngay 7
dén 8. Dit liéu dugce chudn hoa ddi véi creatinin dé kiém soat dbi v6i do lodng ciia nude
tidu. N=3 ddi v6i cdc nhom AGXT va N=2 dbi voi nhém dbi ching PBS. Trén Hinh 6C,
cung céc con chudt nhat nay (nhu trén Hinh 6B) duoc theo di dén 49 ngay véi viéc dung
lidu lugng hang tudn lién tuc vao ngdy 14 va 21 cla ca AF-011-63102 va AD-62994 va lay
nude tiéu 24 gid nhu duge thé hién. Etylen glycol van con trong nuée ubng dén tan ngay 28.
Trén Hinh 6D, khoang thoi gian bat hoat HAO1 & chuét nhét dugc thé hién bang cach do

ham luong mARN mot tuan hodc bdn tuan sau khi két thuc 4 lidu luong (twong tng véi
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ngay 28 va 49 trén Hinh 6C) va duoc biéu dién twong tng v6i ham lugng dugc nhin thiy &

chuét nhit duoc diéu tri béng PBS. Thanh sai s6 thé hién do 1éch chuén tir dau dén cudi.

Tén cdp
doi dich Tén Wks c6 nghia
AD- NM 017545,2 1306-

40257.1 HAO1 1324 s

AD- NM 017545,2_ 1306-
402572  HAO1 1324 s

AD- NM 016702,3 1109-
63102.1 AGXT 1127 s

AD- NM 016702,3 1109-
63102.2  AGXT 1127 s

AD- NM 016702,3 1109-
631023  AGXT 1127 s

SE
Q
Tén cép Trinh tu sgi c6 nghia dugc cai Trinh tu sgi c6 nghia khong ID
doi bién dugce cai bién NO:
770
AD- uucAAUGGGuGuccuAGGAdTsd UUCAAUGGGUGUCCUAGG &
40257.1 T A 771
770
AD- uucAAuUGGGuGuccuAGGAdTsd  UUCAAUGGGUGUCCUAGG &
40257.2 T A 771
772
AD- AcAAcuUGGAGGGAcAucGudTsd ACAACUGGAGGGACAUCG &

63102.1 T U 773
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772
AD- AcAAcuGGAGGGAcAucGudTsd ACAACUGGAGGGACAUCG &
63102.2 T U 773
772
AD- AcAAcuGGAGGGAcAucGudTsd ACAACUGGAGGGACAUCG &
63102.3 T U 773
SE
Q
Tén cap Trinh tu sgi d6i nghia khong iD
doi Trinh tu sqi d6i nghia duoc cai bin  dugc cai bién NO:
774
AD- UCCuAGGACACCcAUUGAAdTsd UCCUAGGACACCCAUUGA &
402571 T A 775
774
AD- UCCuAGGACACCcAUUGAAdTsd UCCUAGGACACCCAUUGA &
402572 T A 775
776
AD- ACGAUGUCCCUCCcAGUUGUdTs ACGAUGUCCCUCCAGUUG &
63102.1 dT U 777
776
AD- ACGAUGUCCCUCcAGUUGUdTs ACGAUGUCCCUCCAGUUG &
631022 dT U 777
776
AD- ACGAUGUCCCUCcAGUUGUATs ACGAUGUCCCUCCAGUUG &
631023  dT U 777

Vidu 9: Sy danh gia in vivo cia thé lién hgp GO-GalNAc
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GO siARN-GalNac trén Bang 7. Cac con chudt bi giét sau 72 gidy va gan dugc thir nghiém
vé mARN HAO bing phan tich bADN. Két quéa duoc thé hién trén Hinh 13.

Bang 7: Thé lién hop GO (HAO) siARN-GalNac.

Tén cap

AD-
62935.2

AD-
©62940.2

AD-
62941.2

AD-
62944 .2

AD-
62965.2

AD-
62989.2

Trinh tu s¢oi c¢é nghia dugc

cai bién

UfscsCfuAfgGfaAfCECfuUfulfaGt
aAfaUfL96

GfsasCfuUfuCfaUfCfCfuGfgAfaAf
uAfuAfL96

GfsasAfuGfuGfaAfAfGfuCfalUfcGEt
aCfaAfloe

CfsasUfuGfgUfgAfGEfGfaAfaAfalUL
cCfuUfL96

AfsusCfghAfcAfaGfAfCfaUfuGtgUL
gAfgAfL96

AfscsAfuUfgGfuGfAfGEgAfaAfaArf
uCfcUfL96

GfsasAfaGfuCfaUfCfGfaCfaAfgALf
cAfuUfL96

AfsasAfgUfcAfuCfGfAfcAfaGfaCt
aUfuAfL96

Soi db8i nghia dugc cai bién

SEQ ID NO:

778

779

780

781

782

783

784

785

SEQ ID

NO:

asUfsuUfcUfaAfaAfgguUfcCfuAfgGfascsa786



AD-
62994 .2

AD-
62933.2

AD-
62965.2

Tén cap

AD-
©2989.2

AD-
62994.2

AD-
62933.2

AD-
62935.2
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usAfsuAfuUfuCfcAfggaUfgAfaAfgUfcscsa787

usUfsgUfcGfaUfgAfcuuUfcAfcAfuUfcsusg788

asAfsgGfaUfuUfuUfccuCfaCfcAfalfgsusc789

usCfsuCfaCfcAfalUfgucUfuGfuCfgAfusgsa7790

asGfsgAfuUfuUfuCfcucAfcCfaAfuGfuscsu/791

asAfsuGfuCfulUfgUfcgaUfgAfcUfuUfcsasc/92

usAfsaUfgUfcUfuGfucgAfuGfaCfulUfuscsa/793

Chudt
Kha ning déng
phan Ung Trung MM cho MM cho
chéo Qubc? chuét GP
Hs cod pos8

pos2,12,

Hs khéng posl6 16
Hs/Mm cd

Hs/Mm cd

207/389
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AD-
62940.2 Hs/Mm cd
AD-
62941 .2 Hs/Mm cd
AD-
02944 ,2 Hs/Mm cd
AD-
©62965.2 Hs/Mm cod

Vi du 10: Sy danh gi4 in vivo ciia thé lién hop GO-GalNAc & chudt

Con chudt cai C57 BL/6 duge ding lidu luong 3 mg/kg dudi da don 1é cia mét s6
lwong cac thé lién hop GO siARN-GalNac dugc md ta trong ban mé ta nay hoac dbi chung
PBS. Céc con chudt bi giét sau 72 gid va mARN bit hoat HAO1 & gan duoc danh gia bing
cach st dung qPCR. Két qua dugce thé hién trén Hinh 14, dugc biéu dién twong ing véi dbi

chiung PBS.
Vi du 11: Sy danh gia dap tng liéu hrong ciia thé lién hop GO-GalNAc & chudt

Con chudt cai C57 BL/6 dugc dung lidu du6i da don 1¢ bang 1 hodc 3 mg/kg ctia mot
trong sb cac thé lién hop GO siARN-GalNac hop chit A (AD-62994), hop chat B (AD-
62933), hop chit C (AD-65644), hop chit D (AD-65626), hop chat E (AD-65590), hop chat
F (AD-65585) hodc déi chung PBS. Mudi ngay sau cac con chudt bi giét chéf va mARN bat
hoat HAO1 & gan dugc dénh gia bing cach st dung qPCR. Trong cac nghién ciru liéu lugng
1ap lai, cac hop chit C, D, F hoac dbi chung PBS dugc dung lidu luong dudi da hang tudn
(QW) trong thoi gian 4 tudn va ham lvong mARN HAO1 & gan duge dénh gia 10 ngdy sau
lidu luong cudi cung. Két qua cta lidu lugng don 1é dugc thé hién trén Hinh 15 va thi
nghiém lidu lugng lap lai dugce thé hién trén Hinh 16, dugc biéu dién tuong ing vai dbi
chimg PBS. Céc dit liéu nay cho thay hiéu liwc duoc cai thién ddi véi céc hop chit AD-
65644 va AD-65626 voi AD-62933 va dbi véi cac hop chat AD-65590 va AD-65585 véi
AD-62994.
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Vi du 12: Sw d4nh gia d4p wng lidu lwong cia hop chit D & chudt

Con chudt cai C57 BL/6 dugc dung liéu duéi da don 1é bang 0,1, 0,3, 1, 3, hodc 10
mg/kg AD-65626 hoic ddi ching PBS. Mudi ngay sau con chudt bi giét chét va mARN bat
hoat HAO1 & gan dugc danh gia bang cach sir dung qPCR vé6i két quéa duoc biéu dién tuong
ting v6i déi ching PBS nhu dugc thé hién trén Hinh 17. Cac két qua nay ching td su cai

thién 16n hon 3 14n vé hiéu luc so v6i hop chdt AD-62933.

Vi du 13: M6i quan hé cia sw bat hoat mARN véi ham lwgng glycolat trong huyét
thanh & chugt

Con chudt cai C57 BL/6 dugc dung liéu dudi da don 1é caa 0,1, 0,3, 1, 3, hodc 10
mg/kg AD-65585 hoac dbi chung PBS. Mudi ngay sau con chudt bi giét chét va mARN bét
hoat HAO1 & gan dugc dénh gia bang cach st dung qPCR, véi két qua dugc biéu dién
tuong ing v6i dbi ching PBS. Ham luong glycolat trong cdc mau huyét thanh tir cling con
chudt duge dinh lvong bing cach st dung sic ky ion ghép dbi voi quang phd khbi nhu da
mo ta tr trude (Knight va cong su., Anal. Biochem. ngay 1 thang 2 ndm 2012; 421(1): 121-
124). Két qua cua céac thi nghiém nay duoc thé hién trén Hinh 18,

Céc két qua nay chung t6 ring AD-65585 ¢6 hiéu luc bang véi AD-65626, ca hai déu
¢6 ED50 lidu luong don 1& bang ~0,3 mg/kg & chudt WT. Ngoai ra, viéc lam cam mARN
HAOL! dan dén su ting glycolat trong huyét thanh d4p tng lidu lwong 18n dén 4 1an (xdp xi
200uM) & hai liéu lugng cao nhat.

Vi du 14: M6i quan hé ciia sy bit hoat mARN véi ham lwgng glycolat trong huyét
thanh & chudt nhit

Chudt nhit duc Sprague Dawley dugc dung lidu dudi da don 1é ciia 1, 3, hodc 10
mg/kg AD-65626 hodc ddi ching PBS. Mudi bdn ngay sau cac con chudt nhit bi giét chét
va mARN bt hoat HAO1 & gan duge dénh gid bang cach st dung qPCR, véi két qua dugc
biéu dién twong tmg véi dbi chimg PBS. Ham lugng glycolat trong céac mau huyét thanh tir
cling céc con chudt nhat nay thu duoc ca trude va vao ngay 14 duge dinh luong bing cach
st dung sdc ky ion ghép ddi voi quang phé khéi, nhu d3 duge md ta (Knight va cong su.,
Anal. Biochem. ngay 1 thang 2 nam 2012; 421(1): 121-124). Két qua cua cac thi nghiém
nay duoc thé hién trén Hinh 19.
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Nhu quan sat duge & chudt kidu dai, cac két qua nay chiing t6 rang viéc lam cAm
mARN HAOT1 & chudt nhit Sprague Dawley dan dén su ting glycolat trong huyét thanh dap

ting liéu luong 1én dén 12 1an (xap xi 140 pM) & lidu lugng cao nht.
Vi du 15: Nghién ciu dwoc ly véi ALN-65585
Sw tre ché HAO1 & té bao gan.

Té bao gan cyno so cép duoc chuyén nap bang ARNimax (Invitrogen) véi AD-65585
dugc pha lodng theo ddy (ALN-65585, "ALN-GO1") hodc d6i ching mARN Luxiferaza
khong huéng dich (AD1955) & 10 nM. Ham lugng twong ddi cia mARN HAO1 duoc xdc
dinh béng cach chudn hoa dbi véi ham lugng mARN GAPDH nhu dugc dinh lugng béng
RT-PCR thoi gian thye. Dit lidu duge dung do thi ¢é tinh gia tri IC50 ctia 10 pM. Két qua

duoc thé hién Hinh 20.

Su chuyén nap in vitro cia AD-65585 ching to ED50 bang xép xi 10pM ¢ té bao gan

cynomolgus so cap.
Duwoe Iy lidu lrong don 1é & chudt

Dugc Iy ALN-GO1 dugc danh gia & chudt bang cach dinh lwong ham lugng mARN
HAOLI trong gan va glycolat trong huyét thanh (Hinh 21). Liéu luong SC don 1é ctia ALN-
GO1 din dén su triét tidu phu thudc lidu luong cia mARN HAOI véi liéu lugng ctia 10
mg/kg dan dén viéc lam cam ED90. Liéu luong ED50 d6i v6i viéc 1am cam GO1 & chudt
duoc ude tinh 12 0,3 mg/kg. Ham lugng glycolat trong huyét thanh tang 1én trong phuong
thirc dap ung lidu lwong v6i mue do 16n nhit x4p xi 4 14n trén ham luong dudng co sb. Két
qua duge thé hién trén Hinh 21, ching té ham lugng cia mARN HAO1 & gan va glycolat
trong huyét thanh 10 ngay sau liéu dudi da don 1é ctia ALN-65585 & cdc con chudt
C57BL/6. Cac thanh thé hién gia tri trung binh cta 3 hoac 4 con vat va thanh sai s6 minh
hoa dd 1éch chuén.

Khoang thoi gian liéu lwrong don 1é & chudt

Viéc lam cam GO1 1a lau dai va cé thé déo nguoc sau liéu luong SC don 1¢é (Hinh
22). Liéu Iugng SC don 1é cia ALN-GO1 & chudt & 3 mg/kg dan dén viéc lam cdm mARN
>70% trong x4p xi 6 tudn, sau d6 ham lwong mARN phuc hdi 1én ham lugng duong co sé

trong 12 tudn sau khi ding lidu luong. Két qua dugc thé hién trén Hinh 22: Ham luong cla
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mARN HAO1 & gan & nhiu thoi diém sau khi dung lidu duéi da don 1é ctia ALN-65585 &
céc con chudt C57BL/6. Mbi diém dit liéu thé hién gi4 tri trung binh cda 3 con vit va thanh

sai s6 minh hoa do léch chudn.
Dwgec ly liéu hrong don 1é & chudt nhit

Dugc ly ALN-GO1 ciing dugc danh gia & chudt nhét béng cach dinh lugng ham
lugng mARN HAOL1 & gan (Hinh 23). Viéc dung SC don 1é cia ALN-GO1 cho chudt nhit
duc Sprague Dawley din dén su triét tiéu phu thudc lidu luong cia mARN HAO!1 véi lidu
luong >3 mg/kg din dén viée lam cam ED90. Két qua duge thé hién trén Hinh 23: Ham
lugng cia mARN HAO1 & gan 10 ngdy sau liéu dudi da don 1é cia ALN-65585 & chudt
nhat Sprague Dawley. Céc thanh thé hién gi4 tri trung binh ctia 3 con vat va thanh sai sb
minh hoa d6 1éch chuédn. Liéu lvong EDS50 ddi vé6i viée lam cam GO1 trong chudt nhit dugc

ude tinh 1a 0,3 mg/kg.
Dwoc 1y lidu lwrgng don 1é & chugt KO AGXT

Su anh hudng cia ALN-GO1 1én ham lugng oxalat dugc danh gia & mau chudt KO
AGXT méc PHI. Két qua duogc thé hién trén Hinh 24: Su bai tiét oxalat (trén) va glycolat
(duéi) trong nude tidu 24 gior ciia con chudt KO AGXT sau lidu dudi da don 1é ctia ALN-
65585. Cac chit cai khac nhau c6 nghia 1a su khéc biét dang ké gitta 3 nhom lidu luong &
mdi tudn cu thé (n=3 tfong mdi lidu luong). Sy bai tiét nudce tiéu theo thoi gian khong thay

dbi dang ké & con vét dbi chimg PBS (n=1).

Ham lugng oxalat trong nude tiéu cho thay su giam phu thude lidu luong sau lidu
luong don 1é cia ALN-GO1 vé6i sy giam 16n nhét 1a x4p xi 50% oxalat & lidu lugng 3 mg/kg
ma két tic trong >3 tudn trude khi phuc hdi 1én ham lugng tién lidu luong. Ham lugng
glycolat trong nudc tiéu cho thdy sy ting phu thudc lidu lwong sau lidu lwong don 1€ clia
ALN-GO1 véi su tang 16n nhat x4p xi 5 14n & lidu luong 3 mg/kg ma két thic trong >4 tuan.

Duwoec 1y liéu lrong don 1é & miu chugt nhit dwge cam wng PH1

ALN-GO1 dugc dénh gia & miu dong vat gam nham PHI tht hai trong d6 AGXT &
gan bi e ché & chudt nhit sir dung siARN va ham lugng oxalat dugce kich thich bang etylen
glycol (Hinh 25A va Hinh 25B). mARN HAO1 & gan va oxalat trong nudc 24 gio tiéu duge

dinh luong dé xac dinh mc do cia sy gidam HAO1 can cho sy giam oxalat 16n nhét. Két
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qué duoc thé hién trén Hinh 25A va Hinh 25B: Ham luong cia mARN HAO1 & gan mau
chudt nhit duoc cam tng ctia PHI1 14 ngdy sau liéu dudi da don 1é cia ALN-65585 va lidu
hang tudn ctia siARN AF-011-AGXT (2 liéu luong, bang 1 mg/kg). Oxalat trong nude tidu
24 gior dwoc chudn hoa dbi vai creatinin trong nudce tidu. Céc thanh thé hién gié tri trung
binh ctia 3 con vt va thanh sai sé minh hoa d6 1éch chuén. DO thi trong quan gidam mARN

va oxalat thé hién cac con vt riéng Ié tir nhiéu thi nghiém.

Lidu luong don 1é cia ALN-GO1 trong mau nay chtmg minh su giam mARN va
oxalat trong nuéc tiéu dap (g lidu lvong véi sy giam mARN 16n nhét xap xi 85% va su
gidm oxalat trong nudc tiéu 16n nhit x4p xi 90% quan sat duoc & lidu lwong cao nhét cua
ALN-GO1 (Hinh 25A va Hinh 25B). Trong mau chudt nhit duoc cam Gng nay cia PHI, su

gidm mARN va oxalat trong nudc tiéu dan dén su twong quan 1:1.
Duwgc ly da liéu lwgng & miu chudt nhit cam wng PH1

Hiéu luc cua ALN-GO1 dugc danh gia trong cac nghién ctru ¢ cac con chudt nhat
binh thudng c¢6 hoat tinh AGXT bi trc ché va etylen glycol (miu cam tmg PH1) bing cach
dinh lugng mARN HAO! & gan va oxalat trong nudc tiéu 24 gio. Két qua duogc thé hién
trén Hinh 26: Ham luong cia mARN HAO1 & gan mau chudt nhét dugce cam tmg PH1 28
ngay sau khi dung liéu dudi da lap lai cia ALN-65585 va ding lidu trong tinh mach lap lai
ctia sSiARN AF-011-AGXT (4 lidu lugng, bang 1 mg/kg). Oxalat trong nudc tiéu 24 gio
duoc chuén hoa ddi véi creatinin trong nudce tiéu. Céc thanh thé hién gia tri trung binh cia 2

hoac 3 con vat va thanh sai s60 minh hoa d¢ 1&€ch chuan.

Su didu tri bing ALN-GO1 din dén su giam oxalat trong nudc tiéu dugc duy tri
trong tat ca cac nhom diéu tri trong thoi gian x4p xi 3 tudn. Vao ngay 28 sau khi dung lidu
luong lap lai cia ALN-GO1 (va bén lidu lugng ctia AF-011-AGXT) tat ca cac nhom thé
hién sy giam mARN >95% su gidm oxalat trong nudc tiéu >85%.

Duwgc ly da liéu lwong & NHP

Dugc Iy ALN-GO1 dugc danh gia ¢ khi cynomolgus (dong vat linh truéng khong
phai 12 nguoi (NHP)) bang céch dinh lugng mARN HAO1 & mau sinh thiét gan, va ham
lugng glycolat trong huyét thanh. Bang dudi day thé hién nghién ctru dugce Iy NHP phac hoa

chi tiét mtrc do li€u lugng va ché do liéu luong.
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Nhom # Vat phdm Thir Mirc do liu lugng Tan suat lidu luong
nghiém (mg/kg)
1 PBS Na QM x 6
2 AD-65585 0,25 QM x 8
3 AD-65585 1 QM x 8
4 AD-65585 1 QM x 6
5 AD-65585 2 QM x 6
6 AD-65585 4 QM x 6
7 AD-65585 2->1 QM x4->QMx 5

Két qua duoc thé hién trén hinh 27. Ham lugng glycolat trong huyét thanh NHP d6i

v&i tit ca cac nhém ngoai ngay 85, dit licu thé hién gié tri trung binh nhém cua 3 con vét

trong mdi nhém, cac duong thé hién do 1éch chudn. mARN HAO1 mau sinh thiét gan vao

ngay 29, cac dudng thé hién gia tri trung binh nhém, cac ky hiéu thé hién ham lugng mARN

ctia con vat don 16 v6i ddi chimg PBS vao ngay 29.

Sau thang dung liéu lvong ddu tién (ngay 29), viéc 1am cdm mARN dép tmg liu

lugng duoc quan sat thay & tat ca cac nhom, voi 1én tdi 99% viée lam cdm mARN ¢ cac

nhom 6 va 7 dugc dung lidu luong 4 mg/kg hang thing hodc 2 mg/kg hang tuan. Ham luong

glycolat trong huyét thanh dugc tang 1én 16n nhét bang x4p xi 70 pM duge duy tri trong it

nhét 3 tudn & nhom 6 duoc dung lidu luong 4 mg/kg hang thang. Glycolat trong huyét thanh

trung gian
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Vidu 16: Céac trinh tw siARN khac.

Thiét ké siARN khac duogc thuc hién dé nhan dang siARN huéng dich HAO1

NM 017545.2.
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |[dai
cd
AUGUAUGUUACUU asusguauGfuULfAfCt nghi
CUUAGAGA 794 uucuuagagal96 1890 | a 21
géi
UCUCUAAGAAGUA usCfsucuAfaGfAfag nghl
ACAUACAUCC 795 uaAfcAfuacauscsc 1891 | a 23
cod
UGUAUGUUACUUC usgsuaugUfuAfCfUL nghil
UUAGAGAG 796 ucuuagagagl96 1892 | a 21
dbi
CUCUCUAAGAAGU csUfscucUfaAfGfaa nghi
AACAUACAUC 797 guAfaCfauacasusc 1893 | a 23
cd
UAGGAUGUAUGUU usasggauGfuAfULGE nghi
ACUUCUUA 798 uuacuucuual 96 1894 | a 21
abi
UAAGAAGUAACAU usAfsagaAfgUfAfac nghi
ACAUCCUAAA 799 auAfcAfuccuasasa 1895 | a 23
cod
UUAGGAUGUAUGU ususaggaUfgULfAfUL nghi
UACUUCUU 800 guuacuucuul96 1896 | a 21

214/389



52561

-215 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu duoc cai | ID u
cai bién NO: |bién NO: |soi |dai
gdi
AAGAAGUAACAUA asAfsgaaGfuAfAfca nghi
CAUCCUAAAA 801 uaCfaUfccuaasasa 1897 | a 23
cd
AGAAAGGUGUUCA asgsaaagGfuGtfULUL nghl
AGAUGUCC 802 caagauguccL96 1898 | a 21
dadi
GGACAUCUUGAAC gsGfsacaUfcUfUfga nghl
ACcCuuycucc 803 acAfcCfuuucuscsc 1899 | a 23
cod
GAAAGGUGUUCAA gsasaaggUfgUfULCE nghi
GAUGUCCU 804 aagauguccul96 1900 | a 21
adi
AGGACAUCUUGAA asGfsgacAfuCfUfug nghl
CACCcUuUUCUC 805 aaCfaCfcuuucsusc 1901 | a 23
cd
GGGGAGAAAGGUG gsgsggagAfaAfGEGE nghi
UUCAAGAU 806 uguucaagaul 96 1902 | a 21
dbi
AUCUUGAACACCU asUfscuuGfaAfCfac nghi
UUCUCCCCCU 807 cuUfuCfuccccscsu 1903 | a 23
cod
GGGGGAGAAAGGU gsgsgggaGfaAfAfGEt nghi
GUUCAAGA 808 guguucaagal96 1904 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: soi | dai
ddi
UCUUGAACACCUU usCfsuugAfaCfAfcc nghl
UCUCCCCCUG 809 uuUfcUfccccesusg 1905 | a 23
cod
AGAAACUUUGGCU asgsaaacUfuULGEGE nghi
GAUAAUAU 810 cugauaauaul96 1906 | a 21
abi
AUAUUAUCAGCCA asUfsauuAfuCtAfgc nghl
AAGUUUCUUC 811 caAfaGfuuucususc 1907 | a 23
cod
GAAACUUUGGCUG gsasaacuUfuGLfGECt nghi
AUAAUAUU 812 ugauaauauul96 1908 | a 21
gdi
AAUAUUAUCAGCC asAfsuaulUfaUfCfag nghi
AAAGUUUCUU 813 ccAfaAfguuucsusu 1909 | a 23
cod
AUGAAGAAACUUU asusgaagAfaAfCfUL nghi
GGCUGAUA 814 uuggcugaual. 96 1910 | a 21
ddi
UAUCAGCCAAAGU usAfsucaGfcCfAfaa nghi
UUCUUCAUCA 815 guUfuCfuucauscsa 1911 |a 23
cod
GAUGAAGAAACUU gsasugaaGfaAfAfCt nghi
UGGCUGAU 816 uuuggcugaul 96 1912 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
abi
AUCAGCCAAAGUU asUfscagCfcAfAfag nghl
UCUUCAUCAU 817 uuUfcUfucaucsasu 1913 | a 23
cod
AAGGCACUGAUGU asasggcaCfuGfAfUL nghi
UCUGAAAG 818 guucugaaaglL96 1914 | a 21
déi
CUUUCAGAACAUC csUfsuucAfgAfAfca nghil
AGUGCCUUUC 819 ucAfgUfgccuususc 1915 | a 23
co
AGGCACUGAUGUU asgsgcacUfgAfULGE nghl
CUGAAAGC 820 uucugaaagcL96 1916 |a 21
ddi
GCUUUCAGAACAU gsCfsuuuCfaGfAfac nghl
CAGUGCCUUU 821 auCfaGfugccususu 1917 | a 23
cd
CGGAAAGGCACUG csgsgaaaGfgCfAfCtE nghi
AUGUUCUG 822 ugauguucugL96 1918 | a 21
gbi
CAGAACAUCAGUG csAfsgaaCfaUfCfag nghi
CCUUUCCGCA 823 ugCfcUfuuccgscsa 1919 | a 23
cod
GCGGAAAGGCACU gscsggaa”AfgGECfAL nghi
GAUGUUCU 824 cugauguucul 96 1920 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh ty dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
déi
AGAACAUCAGUGC asGfsaacAfuCfAfgu nghl
CUUUCCGCAC 825 gcCfuUfuccgcsasc 1921 | a 23
cod
AGAAGACUGACAU asgsaagaCfuGfAfCt nghl
CAUUGCCA 826 aucauugccal96 1922 | a 21
dabdi
UGGCAAUGAUGUC usGfsgcaAfuGfAfug nghi
AGUCUUCUCA 827 ucAfgUfcuucuscsa 1923 | a 23
cod
GAAGACUGACAUC gsasagacUfgAfCfAL nghi
AUUGCCAA 828 ucauugccaal96 1924 | a 21
déi
UUGGCAAUGAUGU usUfsggcAfaUfGfau nghi
CAGUCUUCUC 829 guCfaGfucuucsusc 1925 | a 23
cod
GCUGAGAAGACUG gscsugagAfaGfAfCtE nghi
ACAUCAUU 830 ugacaucauul96 1926 | a 21
aéi
AAUGAUGUCAGUC asAfsugaUfgUfCfag nghi
UUCUCAGCCA 831 ucUfuCfucagcscsa 1927 | a 23
cd
GGCUGAGAAGACU gsgscugaGfaAfGEfAL nghil
GACAUCAU 832 cugacaucaul96 1928 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duoc cai |ID u
cai bién NO: |bién NO: |soi |dai
dbi
AUGAUGUCAGUCU asUfsgauGfuCfAfgu nghi
UCUCAGCCAU 833 cuUfcUfcagccsasu 1929 | a 23
cod
UAAUGCCUGAUUC usasaugcCfuGfAfUL nghl
ACAACUUU 834 ucacaacuuulL96 1930 | a 21
gbdi
AAAGUUGUGAAUC asAfsaguUfgUfGfaa nghl
AGGCAUUACC 835 ucAfgGfcauuascsc 1931 | a 23
cbd
AAUGCCUGAUUCA asasugccUfgAfULUL nghi
CAACUUUG 836 cacaacuuuglL96 1932 | a 21
dbdi
CAAAGUUGUGAAU csAfsaagUfuGtfUfga nghl
CAGGCAUUAC 837 auCfaGfgcauusasc 1933 | a 23
cod
UUGGUAAUGCCUG ususgguaAfuGECECE nghi
AUUCACAA 838 ugauucacaal96 1934 | a 21
adi
UUGUGAAUCAGGC usUfsgugAfaUfCfag nghi
AUUACCAACA 839 gcAfuUfaccaascsa 1935 | a 23
cod
GUUGGUAAUGCCU gsusugguAfaUfGECE nghi
GAUUCACA 840 cugauucacal 96 1936 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dabdi
UGUGAAUCAGGCA usGfsugaAfuCfAfgg nghil
UUACCAACAC 841 caUfuAfccaacsasc 1937 | a 23
cod
UAUCAAAUGGCUG usasucaa”AfuGLGECTt nghl
AGAAGACU 842 ugagaagacul96 1938 | a 21
déi
AGUCUUCUCAGCC asGfsucuUfcUfCfag nghl
AUUUGAUAUC 843 ccAfuUfugauasusc 1939 | a 23
cod
AUCAAAUGGCUGA asuscaaaUfgGfCfUL nghi
GAAGACUG 844 gagaagacuglL96 1940 | a 21
déi
CAGUCUUCUCAGC csAfsgucUfuCtUfca nghl
CAUUUGAUAU 845 gcCtfaUfuugausasu 1941 | a 23
cod
AAGAUAUCAAAUG asasgauaUfcAfAfAT nghi
GCUGAGAA 846 uggcugagaal96 1942 | a 21
dbi
UUCUCAGCCAUUU usUfscucAfgCfCfau nghi
GAUAUCUUCC 847 uuGfaUfaucuuscsc 1943 | a 23
cod
GAAGAUAUCAAAU gsasagaulAfuCfAfAfL nghl
GGCUGAGA 848 auggcugagal 96 1944 | a 21
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-221 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |[soi |dai
dbdi
UCUCAGCCAUUUG usCfsucaGfcCfAfuu nghi
AUAUCUUCCC 849 ugAfuAfucuucscsc 1945 | a 23
cod
UCUGACAGUGCAC uscsugacAfgULGfCt nghi
AAUAUUUU 850 acaauauuuul96 1946 | a 21
gdi
AAAAUAUUGUGCA asAfsaauAfuUfGfug nghil
CUGUCAGAUC 851 caCfuGfucagasusc 1947 | a 23
cod
CUGACAGUGCACA csusgacaGfuGECLtAL nghi
AUAUUUUC 852 caauauuuucL96 1948 | a 21
gdi
GAAAAUAUUGUGC gsAfsaaaUfaUfUfgu nghi
ACUGUCAGAU 853 gcAfcUfgucagsasu 1949 | a 23
cod
AAGAUCUGACAGU asasgaucUfgAfCEAf nghi
GCACAAUA 854 gugcacaaual96 1950 | a 21
abi
UAUUGUGCACUGU usAfsuugUfgCfAfcu nghi
CAGAUCUUGG 855 guCfaGfaucuusgsg 1951 | a 23
co
CAAGAUCUGACAG csasagauCfuGfAfCt nghi
UGCACAAU 856 agugcacaaul96 1952 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |[ID u
cai bién NO: |bién NO: |[soi |dai
gaéi
AUUGUGCACUGUC asUfsuguGfcAfCfug nghl
AGAUCUUGGA 857 ucAfgAfucuugsgsa 1953 | a 23
cd
ACUGAUGUUCUGA ascsugauGfuULCtUft nghi
AAGCUCUG 858 gaaagcucugL96 1954 | a 21
déi
CAGAGCUUUCAGA csAfsgagCfuUfUfca nghi
ACAUCAGUGC 859 gaAfcAfucagusgsc 1955 | a 23
cd
CUGAUGUUCUGAA csusgaugUfuCfULGE nghi
AGCUCUGG 860 aaagcucugglL96 1956 | a 21
déi
CCAGAGCUUUCAG csCfsagaGfcUtUfuc nghi
AACAUCAGUG g6l agAfaCfaucagsusg 1957 | a 23
cod
AGGCACUGAUGUU asgsgcacUfgAfUEGE nghi
CUGAAAGC 862 uucugaaagcL96 1958 | a 21
déi
GCUUUCAGAACAU gsCfsuuuCfaGfAfac nghil
CAGUGCCUUU 863 auCfaGfugccususu 1959 | a 23
cod
AAGGCACUGAUGU asasggcaCfuGfAfUL nghi
UCUGAAAG 864 guucugaaagl96 1960 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
dbi
CUUUCAGAACAUC csUfsuucAfgAfAfca nghi
AGUGCCUUUC 865 ucAfgUfgccuususc 1961 | a 23
cod
AACAACAUGCUAA asascaacAfuGfCfUL nghi
AUCAGUAC 866 aaaucaguacL96 1962 | a 21
adi
GUACUGAUUUAGC gsUfsacuGfaUfUfua nghl
AUGUUGUUCA 867 gcAfuGfuuguuscsa 1963 | a 23
cod
ACAACAUGCUAAA ascsaacaUfgCfUfAf nghl
UCAGUACU 868 aaucaguacul96 1964 | a 21
dabi
AGUACUGAUUUAG asGfsuacUfgAfUfuu nghi
CAUGUUGUUC 869 agCfaUfguugususc 1965 | a 23
cod
UAUGAACAACAUG usasugaaCfaAfCfAf nghl
CUAAAUCA 870 ugcuaaaucal.96 1966 | a 21
géi
UGAUUUAGCAUGU usGfsauulfaGfCtfau nghl
UGUUCAUAAU 871 guUfgUfucauasasu 1967 | a 23
cod
UUAUGAACAACAU ususaugaAfcAfAfCE nghi
GCUAAAUC 872 augcuaaaucl96 1968 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cdi bién NO: bién NO: soi dai
dbi
GAUUUAGCAUGUU gsAfsuuuAfgCfAfug nghl
GUUCAUAAUC 873 uuGfuUfcauaasusc 1969 | a 23
cod
UCUUUAGUGUCUG uscsuuuaGfuGfUfCt nghl
AAUAUAUC 874 ugaauauauclL96 1970 | a 21
dabi
GAUAUAUUCAGAC gsAfsuauAfuUfCfag nghi
ACUAAAGAUG 875 acAfcUfaaagasusg 1971 | a 23
cod
CUUUAGUGUCUGA csusuuagUfgULfCtfULf nghi
AUAUAUCC 876 gaauauauccL96 1972 | a 21
dbi
GGAUAUAUUCAGA gsGfsaualUfaUfUfca nghi
CACUAAAGAU 877 gaCfaCfuaaagsasu 1973 | a 23
cod
CACAUCUUUAGUG csascaucUfuUfAfGE nghl
UCUGAAUA 878 ugucugaaual.96 1974 | a 21
dabi
UAUUCAGACACUA usAfsuucAfgAfCfac nghil
AAGAUGUGAU 879 uaAfaGfaugugsasu 1975 | a 23
cod
UCACAUCUUUAGU uscsacauCfuUfUfAL nghl
GUCUGAAU 880 gugucugaaul96 1976 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh ty dugc cai | ID u
cai bién NO: bién NO: soi dai
dabi
AUUCAGACACUAA asUfsucaGfaCfAfcu nghl
AGAUGUGAUU 881 aaAfgAfugugasusu 1977 | a 23
cd
UGAUACUUCUUUG usgsauacUfuCfUfUfL nghl
AAUGUAGA 882 ugaauguagal.96 1978 | a 21
adi
UCUACAUUCAAAG usCfsuacAfuUfCfaa nghl
AAGUAUCACC 883 agAfaGfuaucascsc 1979 | a 23
cod
GAUACUUCUUUGA gsasuacuUfcUfULUL nghl
AUGUAGAU 884 gaauguagaul96 1980 | a 21
gdi
AUCUACAUUCAAA asUfscuaCfaUfUfca nghl
GAAGUAUCAC 885 aaGfaAfguaucsasc 1981 | a 23
cd
UUGGUGAUACUUC ususggugAfuAfCfUL nghil
UUUGAAUG 886 ucuuugaaugl96o 1982 | a 21
aéi
CAUUCAAAGAAGU csAfsuucAfaAfGfaa nghl
AUCACCAAUU 887 guAfuCfaccaasusu 1983 | a 23
cd
AUUGGUGAUACUU asusugguGfaUfAfCtE nghl
CUUUGAAU 888 uucuuugaaul96 1984 | a 21
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-226 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
abi
AUUCAAAGAAGUA asUfsucaAfaGfAfag nghi
UCACCAAUUA 889 uvaUfcAfccaaususa 1985 | a 23
co
AAUAACCUGUGAA asasuaacCfuGLULGE nghi
AAUGCUCC 890 aaaaugcuccL96 1986 | a 21
déi
GGAGCAUUUUCAC gsGfsagcAfuUfUfuc nghi
AGGUUAUUGC 891 acAfgGfuuauusgsc 1987 | a 23
cod
AUAACCUGUGAAA asusaaccUfgULGEAT nghl
AUGCUCCC 892 aaaugcucccL96 1988 | a 21
déi
GGGAGCAUUUUCA gsGfsgagCfaUfUfuu nghl
CAGGUUAUUG 893 caCfaGfguuaususg 1989 | a 23
cod
UAGCAAUAACCUG usasgcaaUfaAfCfCt nghl
UGAAAAUG 894 ugugaaaauglL96 1990 | a 21
déi
CAUUUUCACAGGU csAfsuuuUfcAfCfag nghi
UAUUGCUAUC 895 guUfaUfugcuasusc 1991 | a 23
cod
AUAGCAAUAACCU asusagcaAfuAfALCtE nghi
GUGAAAAU 896 cugugaaaaul96 1992 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbi
AUUUUCACAGGUU asUfsuuuCfaCtfAfgg nghl
AUUGCUAUCC 897 uuAfuUfgcuauscsc 1993 | a 23
cod
AAUCACAUCUUUA asasucacAfuCfULfUL nghi
GUGUCUGA 898 uagugucugal96 1994 | a 21
dabdi
UCAGACACUAAAG usCfsagaCfaCfUfaa nghil
AUGUGAUUGG 899 agAfuGfugauusgsg 1995 | a 23
cod
AUCACAUCUUUAG asuscacaUfcUfUfUL nghi
UGUCUGAA 900 agugucugaal 96 1996 | a 21
dbi
UUCAGACACUAAA usUfscagAfcAfCfua nghl
GAUGUGAUUG 9501 aaGfaUfgugaususg 1997 | a 23
cd
UUCCAAUCACAUC ususccaaUfcAfCtAL nghl
UUUAGUGU 902 ucuuuagugul96 1998 | a 21
géi
ACACUAAAGAUGU asCfsacuAfa”AfGfau nghi
GAUUGGAAAU 903 guGfaUfuggaasasu 1999 |a 23
cod
UUUCCAAUCACAU ususuccaAfuCfAfCt nghl
CUUUAGUG 904 aucuuuagugL96 2000 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu duoc cai |ID u
cai bién NO: |bién NO: |soi |dai
ddi
CACUAAAGAUGUG csAfscuaAfaGfAfug nghi
AUUGGAAAUC 905 ugAfuUfggaaasusc 2001 | a 23
cd
ACGGGCAUGAUGU ascsgggcAfuGfAfUL nghi
UGAGUUCC 906 guugaguuccL96 2002 | a 21
dédi
GGAACUCAACAUC gsGfsaacUfcAfAfca nghl
AUGCCCGUUC 907 ucAfuGfcccgususc 2003 | a 23
cod
CGGGCAUGAUGUU csgsggcaUfgAfULGE nghi
GAGUUCCU 908 uugaguuccul96 2004 | a 21
dbi
AGGAACUCAACAU asGfsgaaCfuCfAfac nghl
CAUGCCCGUU 909 auCfaUfgcccgsusu 2005 | a 23
cd
GGGAACGGGCAUG gsgsgaacGEgGECEAL nghl
AUGUUGAG 910 ugauguugaglL96 2006 | a 21
dabdi
CUCAACAUCAUGC csUfscaaCfaUfCfau nghi
CCGUUCCCAG 911 gcCfcGfuucccsasg 2007 | a 23
cbd
UGGGAACGGGCAU usgsggaaCfgGEGECE nghl
GAUGUUGA 912 augauguugal.96 2008 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |[soi [dai
déi
UCAACAUCAUGCC usCfsaacAfuCfAfug nghl
CGUUCCCAGG 913 ccCfgUfucccasgsg 2009 | a 23
cod
ACUAAGGUGAAAA ascsuaagGfuGIfAfAf nghl
GAUAAUGA 914 aagauaaugal96 2010 | a 21
dbi
UCAUUAUCUUUUC usCfsauuAfuCfUfuu nghl
ACCUUAGUGU 915 ucAfcCfuuagusgsu 2011 | a 23
cod
CUAAGGUGAAAAG csusaaggULfgAfAfAf nghi
AUAAUGAU 916 agauaaugaul96 2012 | a 21
ddi
AUCAUUAUCUUUU asUfscauUfaUfCfuu nghi
CACCUUAGUG 917 uuCfaCfcuuagsusg 2013 | a 23
cd
AAACACUAAGGUG asasacacUfaAfGEGE nghi
AAAAGAUA 918 ugaaaagaual96 2014 | a 21
gdi
UAUCUUUUCACCU usAfsucuUfuUfCfac nghi
UAGUGUUUGC 919 cuUfaGfuguuusgsc 2015 | a 23
cod
CAAACACUAAGGU csasaacaCfuAfAfGE nghil
GAAAAGAU 920 gugaaaagaul96 2016 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cail bién NO: |[bién NO: |sgi |dai
dbi
AUCUUUUCACCUU asUfscuuUfuCfAfcc nghl
AGUGUUUGCU 921 uuAfgUfguuugscsu 2017 | a 23
cod
AGGUAGCACUGGA asgsguagCfaCfULGE nghi
GAGAAUUG 922 gagagaauuglL96 2018 | a 21
dbi
CAAUUCUCUCCAG csAfsauuCfuCtUfcc nghi
UGCUACCUUC 923 agUfgCfuaccususc 2019 |a 23
cd
GGUAGCACUGGAG gsgsuagcAfcULGEGE nghl
AGAAUUGG 924 agagaauuggl96 2020 | a 21
abdi
CCAAUUCUCUCCA csCfsaaulUfcUfCfuc nghl
GUGCUACCUU 925 caGfuGfcuaccsusu 2021 | a 23
cd
GAGAAGGUAGCAC gsasgaagGfuAfGECE nghi
UGGAGAGA 926 acuggagagal96 2022 | a 21
abi
UCUCUCCAGUGCU usCfsucuCfcAfGfug nghi
ACCUUCUCAA 927 cuAfcCfuucucsasa 2023 | a 23
cd
UGAGAAGGUAGCA usgsagaaGfgULALGE nghl
CUGGAGAG 928 cacuggagaglL96 2024 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai |ID u
cdi bién NO: bién NO: soi dai
ddi
CUCUCCAGUGCUA csUfscucCfaGtfUfgc nghi
CCUUCUCAAA 929 uaCfcUfucucasasa 2025 | a 23
cod
AGUGGACUUGCUG asgsuggaCfuUfGECtE nghi
CAUAUGUG 930 ugcauauguglL96 2026 | a 21
déi
CACAUAUGCAGCA csAfscauAfuGtCtfag nghi
AGUCCACUGU 931 caAfgUfccacusgsu 2027 | a 23
co
GUGGACUUGCUGC gsusggacUfuGfCtUL nghi
AUAUGUGG 932 gcauauguggL96 2028 | a 21
adi
CCACAUAUGCAGC csCfsacaUfaUfGfca nghi
AAGUCCACUG 933 gcAfaGfuccacsusg 2029 | a 23
cod
CGACAGUGGACUU csgsacagULfgGEfAfCE nghl
GCUGCAUA 934 uugcugcaual96 2030 | a 21
gdi
UAUGCAGCAAGUC usAfsugcAfgCfAfag nghl
CACUGUCGUC 935 ucCfaCfugucgsusc 2031 | a 23
cbd
ACGACAGUGGACU ascsgacaGfuGfGEtAL nghi
UGCUGCAU 936 cuugcugcaul96 2032 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi dai
ddi
AUGCAGCAAGUCC asUfsgcaGfcAfAfqgu nghil
ACUGUCGUCU 937 ccAfcUfgucguscsu 2033 | a 23
cod
AAGGUGUUCAAGA asasggugUfuCfAfAf nghl
UGUCCUCG 938 gauguccucgL96 2034 | a 21
dabi
CGAGGACAUCUUG csGfsaggAfcAfUfcu nghi
AACACCUUUC 939 ugAfaCfaccuususc 2035 | a 23
cod
AGGUGUUCAAGAU asgsqguguUfcAfALGE nghi
GUCCUCGA 940 auguccucgal. 96 2036 | a 21
gdi
UCGAGGACAUCUU usCfsgagGfaCfAfuc nghi
GAACACCUUU 941 uuGfaAfcaccususu 2037 | a 23
cod
GAGAAAGGUGUUC gsasgaaaGfgULGEUL nghi
AAGAUGUC 942 ucaagaugucL96 2038 | a 21
adi
GACAUCUUGAACA gsAfscauCfulUfGfaa nghl
ccuuucuccce 943 caCfcUfuucucscsc 2039 | a 23
cd
GGAGAAAGGUGUU gsgsagaa”AfgGLfULGE nghl
CAAGAUGU 944 uucaagaugulL96 2040 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
abi
ACAUCUUGAACAC asCfsaucUfuGfAfac nghil
cuuucucccce 945 acCfuUfucuccscsc 2041 | a 23
cd
AACCGUCUGGAUG asasccguCfuGfGEAf nghi
AUGUGCGU 946 ugaugugcgul.96 2042 | a 21
adi
ACGCACAUCAUCC asCfsgcaCfaUfCfau nghi
AGACGGUUGC 947 ccAfgAfcgguusgsc 2043 | a 23
cbd
ACCGUCUGGAUGA ascscgucULfgGfAfUL nghi
UGUGCGUA 948 gaugugcgual 96 2044 | a 21
ddi
UACGCACAUCAUC usAfscgcAfcAfUfca nghi
CAGACGGUUG 949 ucCfaGfacggususg 2045 | a 23
cod
GGGCAACCGUCUG gsgsgcaaCfcGfULCE nghi
GAUGAUGU 950 uggaugaugul96 2046 | a 21
déi
ACAUCAUCCAGAC asCfsaucAfuCfCfag nghi
GGUUGCCCAG 951 acGfgUfugcccsasg 2047 | a 23
cod
UGGGCAACCGUCU usgsggcaAfcCfGEfUL nghi
GGAUGAUG 952 cuggaugaugl96 2048 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
ddi
CAUCAUCCAGACG csAfsucaUfcCfAfga nghl
GUUGCCCAGG 953 cgGfuUfgcccasgsg 2049 | a 23
cod
GAAACUUUGGCUG gsasaacuUfuGLGEICt nghl
AUAAUAUU 954 ugauaauauul96 2050 | a 21
déi
AAUAUUAUCAGCC asAfsuauUfaUfCfag nghi
AAAGUUUCUU 955 ccAfaAfguuucsusu 2051 | a 23
cod
AAACUUUGGCUGA asasacuuUfgGfCtUL nghl
UAAUAUUG 956 gauaauauugl96 2052 | a 21
géi
CAAUAUUAUCAGC csAfsauaUfuAfUfca nghi
CAAAGUUUCU 957 gcCfaAfaguuuscsu 2053 | a 23
cod
UGAAGAAACUUUG usgsaagaAfaCfULfUL nghi
GCUGAUAA 958 uggcugauaal96 2054 | a 21
gdi
UUAUCAGCCAAAG usUfsaucAfgCfCfaa nghl
UUUCUUCAUC 959 agUfuUfcuucasusc 2055 | a 23
cd
AUGAAGAAACUUU asusgaagAfaAfCtUL nghl
GGCUGAUA 960 uuggcugaual 96 2056 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tyu duoc cai | ID u
cai bién NO: |[bién NO: soi dai
dbi
UAUCAGCCAAAGU usAfsucaGfcCfAfaa nghl
UUCUUCAUCA 961 guUfuCfuucauscsa 2057 | a 23
cod
AAAGGUGUUCAAG asasagguGfuUfCfAf nghl
AUGUCCUC 962 agauguccucL96 2058 | a 21
ddi
GAGGACAUCUUGA gsAfsggaCfaUfCfuu nghl
ACACCUUUCU 963 gaAfcAfccuuuscsu 2059 | a 23
cod
AAGGUGUUCAAGA asasggugUfuCfAfAf nghi
UGUCCUCG 964 gauguccucgL96 2060 | a 21
ddi
CGAGGACAUCUUG csGfsaggAfcAfUfcu nghi
AACACCUUUC 965 ugAfaCfaccuususc 2061 | a 23
cod
GGAGAAAGGUGUU gsgsagaaAfgGLfULGE nghi
CAAGAUGU 966 uucaagaugulL96 2062 | a 21
déi
ACAUCUUGAACAC asCfsaucUfuGfAfac nghl
cuyucucccece 967 acCfuUfucuccscsc 2063 | a 23
cod
GGGAGAAAGGUGU gsgsgagaAfaGfGEfUL nghi
UCAAGAUG 968 guucaagauglL96 2064 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duoc cai | ID u
cai bién NO: |bién NO: soi dai
adi
CAUCUUGAACACC csAfsucuUfgAfAfca nghi
Uuucuccccce 969 ccUfuUfcucccscsc 2065 | a 23
cd
AAAUCAGUACUUC asasaucaGfuAfCtfUL nghl
CAAAGUCU 970 uccaaagucul96 2066 | a 21
déi
AGACUUUGGAAGU asGfsacuUfuGfGfaa nghi
ACUGAUUUAG 971 guAfcUfgauuusasg 2067 | a 23
cod
AAUCAGUACUUCC asasucagUfaCfULUL nghi
AAAGUCUA 972 ccaaagucual96 2068 | a 21
dadi
UAGACUUUGGAAG usAfsgacUfuULfGfga nghi
UACUGAUUUA 973 agUfaCfugauususa 2069 | a 23
cod
UGCUAAAUCAGUA usgscuaaAfuCfAfGEt nghi
CUUCCAAA 974 uacuuccaaal96 2070 | a 21
ddi
UUUGGAAGUACUG usUfsuggAfaGtUfac nghil
AUUUAGCAUG 975 ugAfuUfuagcasusg 2071 | a 23
cod
AUGCUAAAUCAGU asusgcualAfaUfCEAL nghi
ACUUCCAA 976 guacuuccaal.96 2072 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
daéi
UUGGAAGUACUGA usUfsggaAfgUfAfcu nghi
UUUAGCAUGU 977 gaUfuUfagcausgsu 2073 | a 23
cod
ACAUCUUUAGUGU ascsaucuUfuAfGfUL nghl
CUGAAUAU 978 gucugaauaul96 2074 | a 21
dédi
AUAUUCAGACACU asUfsauuCfaGfAfca nghi
AAAGAUGUGA 979 cuAfaAfgaugusgsa 2075 | a 23
cd
CAUCUUUAGUGUC csasucuuUfaGfULGE nghi
UGAAUAUA 980 ucugaauaual96 2076 |a 21
dabi
UAUAUUCAGACAC usAfsuauUfcAfGfac nghi
UAAAGAUGUG 981 acUfaAfagaugsusg 2077 | a 23
cod
AAUCACAUCUUUA asasucacAfuCfUfUL nghi
GUGUCUGA 982 uagugucugal.96 2078 | a 21
daéi
UCAGACACUAAAG usCfsagaCfaCfUfaa nghi
AUGUGAUUGG 983 agAfuGfugauusgsg 2079 | a 23
cod
CAAUCACAUCUUU csasaucaCfaUfCtUL nghi
AGUGUCUG 984 uuagugucugl96 2080 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cdi bién NO: bién NO: soi dai
géi
CAGACACUAAAGA csAfsgacAfcUfAfaa nghi
UGUGAUUGGA 985 gaUfgUfgauugsgsa 2081 | a 23
cod
GCAUGUAUUACUU gscsauguAfuUfAfCt nghi
GACAAAGA 986 uugacaaagal96 2082 | a 21
déi
UCUUUGUCAAGUA usCfsuuuGfuCfAfag nghl
AUACAUGCUG 987 uaAfuAfcaugcsusg 2083 | a 23
cd
CAUGUAUUACUUG csasuguaUfuAfCfUL nghi
ACAAAGAG 988 ugacaaagaglL96 2084 | a 21
gbi
CUCUUUGUCAAGU csUfscuuUfqUfCfaa nghi
AAUACAUGCU 989 guAfaUfacaugscsu 2085 | a 23
cod
UUCAGCAUGUAUU ususcagcAfuGIULfATL nghi
ACUUGACA 990 uuacuugacal 96 2086 | a 21
gbi
UGUCAAGUAAUAC usGfsucaAfgUfAfau nghi
AUGCUGAAAA 991 acAfuGfcugaasasa 2087 | a 23
cod
UUUCAGCAUGUAU ususucagCfaUfGfUL nghl
UACUUGAC 992 auuacuugacL96 2088 | a 21
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- 239 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi dai
dabdi
GUCAAGUAAUACA gsUfscaaGfuAfAfua nghl
UGCUGAAAAA 993 caUfgCfugaaasasa w 2089 | a 23
cd
AUGUUACUUCUUA asusguuaCfuUfCfUL nghl
GAGAGAAA 994 uagagagaaal96 2090 | a 21
adi
UUUCUCUCUAAGA usUfsucuCfuCfUfaa nghi
AGUAACAUAC 995 gaAfgUfaacausasc 2091 |a 23
cod
UGUUACUUCUUAG usgsuuacUfuCfUfUL nghi
AGAGAAAU 996 agagagaaaul96 2092 | a 21
dabi
AUUUCUCUCUAAG asUfsuucUfcUfCfua nghi
AAGUAACAUA 997 agAfaGfuaacasusa 2093 | a 23
cod
AUGUAUGUUACUU asusguauGfuUfAfCEt nghil
CUUAGAGA 998 uucuuagagal96 2094 | a 21
déi
UCUCUAAGAAGUA usCfsucuAfaGfAfag nghi
ACAUACAUCC 999 uaAfcAfuacauscsc 2095 | a 23
cod
GAUGUAUGUUACU gsasuguaUfgUfULATL nghl
UCUUAGAG 1000 | cuucuuagagl96 2096 | a 21
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- 240 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dabdi
CUCUAAGAAGUAA csUfscuaAfgAfAfgu nghl
CAUACAUCCU 1001 | aaCfaUfacaucscsu 2097 | a 23
cod
ACAACUUUGAGAA ascsaacuUfuGLAfGE nghl
GGUAGCAC 1002 | aagguagcacL96 2098 | a 21
daéi
GUGCUACCUUCUC gsUfsgcuAfcCfUfuc nghil
AAAGUUGUGA 1003 |ucAfaAfguugusgsa 2099 | a 23
cod
CAACUUUGAGAAG csasacuuUfgAfGLATL nghl
GUAGCACU 1004 | agguagcacul96 2100 | a 21
dbdi
AGUGCUACCUUCU asGfsugcUfaCfCfuu nghi
CAAAGUUGUG 1005 | cuCfaAfaguugsusg 2101 | a 23
cd
AUUCACAACUUUG asusucacAfaCfULUL nghi
AGAAGGUA 1006 | ugagaaggual96 2102 | a 21
gdi
UACCUUCUCAAAG usAfsccuUfcUfCfaa nghi
UUGUGAAUCA 1007 | agUfuGfugaauscsa 2103 | a 23
cod
GAUUCACAACUUU gsasuucaCfaAfCtUL nghi
GAGAAGGU 1008 | uugagaaggul96 2104 | a 21
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- 241 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: bién NO: soi dai
géi
ACCUUCUCAAAGU asCfscuuCfuCtfAfaa nghl
UGUGAAUCAG 1009 | guUfgUfgaaucsasg 2105 | a 23
co
AACAUGCUAAAUC asascaugCfuAfAfAT nghi
AGUACUUC 1010 |ucaguacuuclL96 2106 | a 21
aéi
GAAGUACUGAUUU gsAfsaguAfcULfGfau nghil
AGCAUGUUGU 1011 |uuAfgCfauguusgsu 2107 | a 23
cod
ACAUGCUAAAUCA ascsaugcUfaAfAfUL nghl
GUACUUCC 1012 | caguacuuccL96 2108 | a 21
dgbi
GGAAGUACUGAUU gsGfsaagUfaCtUfga nghl
UAGCAUGUUG 1013 |uuUfaGfcaugususg 2109 | a 23
cod
GAACAACAUGCUA gsasacaaCfaUfGECt nghl
AAUCAGUA 1014 | uaaaucagual96 2110 | a 21
ddi
UACUGAUUUAGCA usAfscugAfuUfUfag nghl
UGUUGUUCAU 1015 | caUfgUfuguucsasu 2111 | a 23
cd
UGAACAACAUGCU usgsaaca”AfcAfULGE nghl
AAAUCAGU 1016 | cuaaaucagul96 2112 | a 21
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-242 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dgéi
ACUGAUUUAGCAU asCfsugaUfuUfAfgc nghl
GUUGUUCAUA 1017 | auGfuUfguucasusa 2113 | a 23
cod
AAACCAGUACUUU asasaccaGfuAfCfUfL nghi
AUCAUUUU 1018 | uuaucauuuul96 2114 | a 21
dédi
AAAAUGAUAAAGU asAfsaauGfaUfAfaa nghi
ACUGGUUUCA 1019 | guAfcUfgguuuscsa 2115 | a 23
co
AACCAGUACUUUA asasccagUfaCfULUL nghl
UCAUUUUC 1020 |uaucauuuucL96 2116 |a 21
ddi
GAAAAUGAUAAAG gsAfsaaaUfgAfUfaa nghl
UACUGGUUUC 1021 | agUfaCfugguususc 2117 | a 23
cod
UUUGAAACCAGUA ususugaaAfcCLALGE nghi
CUUUAUCA 1022 | uacuuuaucal96 2118 | a 21
adi
UGAUAAAGUACUG usGfsauaAfaGfUfac nghi
GUUUCAAAAU 1023 | ugGfuUfucaaasasu 2119 |a 23
cod
UUUUGAAACCAGU ususuugaAfaCfCtAf nghl
ACUUUAUC 1024 | guacuuuauclL96 2120 | a 21
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- 243 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
déi
GAUAAAGUACUGG gsAfsuaa”AfgUfAfcu nghi
UUUCAAAAUU 1025 | ggUfuUfcaaaasusu 2121 | a 23
cod
GAGAAGAUGGGCU gsasgaagAfuGLGEGE nghi
ACAAGGCC 1026 | cuacaaggccl96 2122 | a 21
adi
GGCCUUGUAGCCC gsGfsccuUfgUfAfgc nghl
AUCUUCUCUG 1027 | ccAfuCfuucucsusg 2123 | a 23
cod
AGAAGAUGGGCUA asgsaagaUfgGLfGECtE nghl
CAAGGCCA 1028 |uacaaggccal96 2124 | a 21
déi
UGGCCUUGUAGCC usGfsgccUfuGfUfag nghi
CAUCUUCUCU 1029 | ccCfaUfcuucuscsu 2125 | a 23
cod
GGCAGAGAAGAUG gsgscagaGfaAfGEAL nghil
GGCUACAA 1030 | ugggcuacaal96 2126 | a 21
aédi
UUGUAGCCCAUCU usUfsguaGfcCfCfau nghl
UCUCUGCCUG 1031 | cuUfcUfcugccsusg 2127 | a 23
cod
AGGCAGAGAAGAU asgsgcagAfgAfALGE nghl
GGGCUACA 1032 | augggcuacal96 2128 | a 21
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- 244 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty duoc cai | ID u
cai bién NO: |bién NO: |sgi |dai
dadi
UGUAGCCCAUCUU usGfsuagCfcCfAfuc nghi
CUCUGCCUGC 1033 |uuCfuCfugccusgsc 2129 | a 23
cod
AACGGGCAUGAUG asascgggCfaULfGLATL nghl
UUGAGUUC 1034 | uguugaguucL96 2130 | a 21
adi
GAACUCAACAUCA gsAfsacuCfaAfCfau nghi
UGCCCcGUUCC 1035 | caUfgCfccguuscsc 2131 | a 23
cod
ACGGGCAUGAUGU ascsgggcAfuGfAfUL nghl
UGAGUUCC 1036 | guugaguuccL96 2132 | a 21
dabi
GGAACUCAACAUC gsGfsaacUfcAfAfca nghi
AUGCCCcGUUC 1037 | ucAfuGfcccgususc 2133 | a 23
cd
UGGGAACGGGCAU usgsggaaCfgGEGECt nghi
GAUGUUGA 1038 | augauguugal96 2134 | a 21
dabi
UCAACAUCAUGCC usCfsaacAfuCfAfug nghi
CGUUCCCAGG 1039 | ccCfgUfucccasgsg 2135 |a 23
cod
CUGGGAACGGGCA csusgggaAfcGEGEGE nghi
UGAUGUUG 1040 | caugauguuglL96 2136 | a 21
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- 245 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
ddi
CAACAUCAUGCCC csAfsacaUfcAfUfgc nghi
GUUCCCAGGG 1041 | ccGfuUfcccagsgsg 2137 | a 23
cod
AUGUGGCUAAAGC asusguggCfuAfAfATL nghi
AAUAGACC 1042 | gcaauagaccL96 2138 | a 21
gdi
GGUCUAUUGCUUU gsGfsucuAfuUfGEtcu nghi
AGCCACAUAU 1043 |uuAfgCfcacausasu 2139 | a 23
cod
UGUGGCUAAAGCA usgsuggcUfaAfAfGE nghl
AUAGACCC 1044 | caauagacccL96 2140 | a 21
ddi
GGGUCUAUUGCUU gsGfsgucUfaUfUfgc nghi
UAGCCACAUA 1045 |uuUfaGfccacasusa 2141 | a 23
cod
GCAUAUGUGGCUA gscsauauGfuGEGECE nghl
AAGCAAUA 1046 | uaaagcaaual96 2142 | a 21
déi
UAUUGCUUUAGCC usAfsuugCfuUfUfag nghl
ACAUAUGCAG 1047 | ccAfcAfuaugcsasg 2143 | a 23
cod
UGCAUAUGUGGCU usgscauaUfgULGEGE nghi
AAAGCAAU 1048 | cuaaagcaaul96 2144 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |[soi |dai
ddi
AUUGCUUUAGCCA asUfsugcUfuUfAfgc nghi
CAUAUGCAGC 1049 | caCfaUfaugcasgsc 2145 | a 23
cod
AGGAUGCUCCGGA asgsgaugCfuCfCfGt nghl
AUGUUGCU 1050 | gaauguugcul96 2146 | a 21
déi
AGCAACAUUCCGG asGfscaaCfaUfUfcc nghi
AGCAUCCUUG 1051 | ggAfgCfauccususg 2147 | a 23
cod
GGAUGCUCCGGAA gsgsaugcUfcCEGEGE nghl
UGUUGCUG 1052 | aauguugcuglL96 2148 | a 21
aéi
CAGCAACAUUCCG csAfsgcahAfcAfUfuc nghi
GAGCAUCCUU 1053 | cgGfaGfcauccsusu 2149 | a 23
cod
UCCAAGGAUGCUC uscscaagGfaULGECE nghi
CGGAAUGU 1054 |uccggaaugul96 2150 | a 21
aéi
ACAUUCCGGAGCA asCfsauuCfcGfGfag nghl
UCCUUGGAUA 1055 | caUfcCfuuggasusa 2151 |a 23
cd
AUCCAAGGAUGCU asusccaaGIfgAfULGE nghi
CCGGAAUG 1056 | cuccggaaugl96 2152 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty duoc cai |ID u
cai bién NO: |bién NO: |[soi |dai
géi
CAUUCCGGAGCAU csAfsuucCfgGfAfgce nghil
CCUUGGAUAC 1057 | auCfcUfuggausasc 2153 | a 23
cod
UCACAUCUUUAGU uscsacauCfuULULAT nghl
GUCUGAAU 1058 | gugucugaaul96 2154 |a 21
abdi
AUUCAGACACUAA asUfsucaGfaCfAfcu nghil
AGAUGUGAUU 1059 | aaAfgAfugugasusu 2155 | a 23
cod
CACAUCUUUAGUG csascaucUfuULfALGE nghi
UCUGAAUA 1060 | ugucugaaual96 2156 | a 21
ddi
UAUUCAGACACUA usAfsuucAfgAfCtac nghl
AAGAUGUGAU 1061 |uaAfaGfaugugsasu 2157 | a 23
cod
CCAAUCACAUCUU cscsaaucAfcAfULCE nghi
UAGUGUCU 1062 | uuuagugucul96 2158 | a 21
daéi
AGACACUAAAGAU asGfsacaCfuAfAfag nghl
GUGAUUGGAA 1063 | auGfuGfauuggsasa 2159 | a 23
cod
UCCAAUCACAUCU uscscaauCfaCfAfUL nghl
UUAGUGUC 1064 | cuuuagugucL96 2160 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tyu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
abi
GACACUAAAGAUG gsAfscacUfaAfAfga nghi
UGAUUGGARAA 1065 |ugUfgAfuuggasasa 2161 |a 23
cod
AAAUGUGUUUAGA asasauguGfuULfUfAf nghl
CAACGUCA 1066 | gacaacgucal96 2162 | a 21
dabi
UGACGUUGUCUAA usGfsacgUfuGfUfcu nghl
ACACAUUUUC 1067 | aaAfcAfcauuususc 2163 | a 23
cd
AAUGUGUUUAGAC asasugugUfuUfAfGE nghl
AACGUCAU 1068 | acaacgucaul96 2164 | a 21
gbi
AUGACGUUGUCUA asUfsgacGfuUfGtuc nghi
AACACAUUUU 1069 |uaAfaCfacauususu 2165 | a 23
cod
UUGAAAAUGUGUU ususgaaaAfuGLfULGE nghl
UAGACAAC 1070 |uuuagacaacL96 2166 | a 21
adi
GUUGUCUAAACAC gsUfsuguCfuAfAfac nghl
AUUUUCAAUG 1071 | acAfuUfuucaasusg 2167 | a 23
cod
AUUGAAAAUGUGU asusugaaAfaUfGtUL nghl
UUAGACAA 1072 | guuuagacaal96 2168 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tyu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
ddi
UUGUCUAAACACA usUfsgucUfaAfAfca nghi
UUUUCAAUGU 1073 | caUfuUfucaausgsu 2169 |a 23
cod
UACUAAAGGAAGA usascuaaAfgGfAfAf nghi
AUUCCGGU 1074 | gaauuccggul96 2170 | a 21
adi
ACCGGAAUUCUUC asCfscggAfaUfUfcu nghl
CUUUAGUAUC 1075 | ucCfuUfuaguasusc 2171 | a 23
cod
ACUAAAGGAAGAA ascsuaaaGfgAfAfGE nghi
UUCCGGUU 1076 | aauuccgguul96 2172 | a 21
dbi
AACCGGAAUUCUU asAfsccgGfaAfUfuc nghi
CCUUUAGUAU 1077 | uuCfcUfuuagusasu 2173 | a 23
cod
GAGAUACUAAAGG gsasgauaCfuAfAfAf nghi
AAGAAUUC 1078 | ggaagaauucL96 2174 | a 21
daédi
GAAUUCUUCCUUU gsAfsauuCfuUfCfcu nghi
AGUAUCUCGA 1079 | uuAfgUfaucucsgsa 2175 | a 23
cod
CGAGAUACUAAAG csgsagauAfcUfALAL nghl
GAAGAAUU 1080 | aggaagaauul96 2176 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu duoc cai | ID u
cai bién NO: |bién NO: |sgi |dai
dbi
AAUUCUUCCUUUA asAfsuucUfuCfCfuu nghl
GUAUCUCGAG 1081 | uaGfuAfucucgsasg 2177 | a 23
cod
AACUUUGGCUGAU asascuuuGfgCfULGE nghl
AAUAUUGC 1082 | auaauauugcL96 2178 | a 21
dabi
GCAAUAUUAUCAG gsCfsaauAfuUfAfuc nghi
CCAAAGUUUC 1083 | agCfcAfaaguususc 2179 | a 23
co
ACUUUGGCUGAUA ascsuuugGEfcULGEAL nghi
AUAUUGCA 1084 | uaauauugcal96 2180 | a 21
déi
UGCAAUAUUAUCA usGfscaaUfaUfUfau nghl
GCCAAAGUUU 1085 | caGfcCfaaagususu 2181 | a 23
cod
AAGAAACUUUGGC asasgaaaCfuUfULGE nghl
UGAUAAUA 1086 | gcugauaaual 96 2182 | a 21
aéi
UAUUAUCAGCCAA usAfsuuaUfcAfGfcc nghi
AGUUUCUUCA 1087 | aaAfgUfuucuuscsa 2183 | a 23
cd
GAAGAAACUUUGG gsasagaaAfcULfULUL nghl
CUGAUAAU 1088 | ggcugauaaul. 96 2184 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbi
AUUAUCAGCCARA asUfsuauCfaGfCfca nghi
GUUUCUUCAU 1089 | aaGfuUfucuucsasu 2185 |a 23
cod
AAAUGGCUGAGAA asasauggCfuGfAfGE nghi
GACUGACA 1090 | aagacugacal96 2186 | a 21
dadi
UGUCAGUCUUCUC usGfsucaGfuCfUfuc nghl
AGCCAUUUGA 1091 | ucAfgCfcauuusgsa 2187 | a 23
cd
AAUGGCUGAGAAG asasuggcUfgAfGEAL nghi
ACUGACAU 1092 | agacugacaul96 2188 |a 21
gdi
AUGUCAGUCUUCU asUfsgucAfgUfCtfuu nghi
CAGCCAUUUG 1093 | cuCfaGfccauususg 2189 | a 23
cod
UAUCAAAUGGCUG usasucaaAfuGEGECEt nghl
AGAAGACU 1094 |ugagaagacul96 2190 |a 21
adi
AGUCUUCUCAGCC asGfsucuUfcUfCfag nghl
AUUUGAUAUC 1095 | ccAfuUfugauasusc 2191 |a 23
cod
AUAUCAAAUGGCU asusauca”AfaUfGEGE nghi
GAGAAGAC 1096 | cugagaagacL96 2192 |a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbi
GUCUUCUCAGCCA gsUfscuuCfuCfAfgc nghi
UUUGAUAUCU 1097 | caUfuUfgauauscsu 2193 | a 23
cod
GUGGUUCUUAAAU gsusgguuCfuUfAfAf nghi
UGUAAGCU 1098 | auvuguaagcul96 2194 | a 21
dadi
AGCUUACAAUUUA asGfscuuAfcAfAfuu nghl
AGAACCACUG 1099 |uaAfgAfaccacsusg 2195 | a 23
cod
UGGUUCUUAAAUU usgsguucUfuAfAfAfL nghi
GUAAGCUC 1100 | uuguaagcucL96 2196 | a 21
dabi
GAGCUUACAAUUU gsAfsgcuUfaCfAfau nghi
AAGAACCACU 1101 |uuAfaGfaaccascsu 2197 | a 23
cbd
AACAGUGGUUCUU asascaquGfgUfUfLCt nghi
AAAUUGUA 1102 |uuaaauugual96 2198 | a 21
gdi
UACAAUUUAAGAA usAfscaaUfuUfAfag nghi
CCACUGUUUU 1103 | aaCfcAfcuguususu 2199 | a 23
cod
AAACAGUGGUUCU asasacagUfgGfUfUL nghi
UAAAUUGU 1104 | cuuaaauugul96 2200 |a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: bién NO: soi dai
déi
ACAAUUUAAGAAC asCfsaauUfuAfAfga nghl
CACUGUUUUA 1105 | acCfaCfuguuususa 2201 | a 23
cod
AAGUCAUCGACAA asasgucaUfcGEfALCE nghil
GACAUUGG 1106 | aagacauuggL96 2202 |a 21
déi
CCAAUGUCUUGUC csCfsaauGfuCtUfug nghl
GAUGACUUUC 1107 |{ucGfaUfgacuususc 2203 | a 23
cod
AGUCAUCGACAAG asgsucauCfgAfCtAf nghi
ACAUUGGU 1108 | agacauuggul96 2204 | a 21
ddi
ACCAAUGUCUUGU asCfscaaUfgUfCfuu nghl
CGAUGACUUU 1109 | guCfgAfugacususu 2205 | a 23
cbd
GUGAAAGUCAUCG gsusgaaaGfuCfAfUL nghi
ACAAGACA 1110 | cgacaagacal96 2206 | a 21
dbi
UGUCUUGUCGAUG usGfsucuUfgUfCfga nghi
ACUUUCACAU 1111 |ugAfcUfuucacsasu 2207 | a 23
cod
UGUGAAAGUCAUC usgsugaa”AfgULCEAL nghl
GACAAGAC 1112 |ucgacaagaclL96 2208 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty dugc cai |ID u
cadi bién NO: |bién NO: |sgi |dai
adi
GUCUUGUCGAUGA gsUfscuuGfuCfGfau nghi
CUUUCACAUU 1113 | gaCfuUfucacasusu 2209 | a 23
cod
GAUAAUAUUGCAG gsasuaau”AfuULGECt nghl
CAUUUUCC 1114 | agcauuuucclL96 2210 | a 21
dbéi
GGAAAAUGCUGCA gsGfsaaaAfuGfCtfug nghi
AUAUUAUCAG 1115 | caAfuAfuuaucsasg 2211 | a 23
cod
AUAAUAUUGCAGC asusaauaUfuGfCIAf nghl
AUUUUCCA 1116 | gcauuuuccal96 2212 | a 21
gbi
UGGAAAAUGCUGC usGfsgaaAfalUfGfcu nghi
AAUAUUAUCA 1117 | gcAfaUfauuauscsa 2213 | a 23
cod
GGCUGAUAAUAUU gsgscugaUfaAfUfAL nghi
GCAGCAUU 1118 |uugcagcauul96 2214 | a 21
adi
AAUGCUGCAAUAU asAfsugcUfgCfAfau nghl
UAUCAGCCAA 1119 | auUfaUfcagccsasa 2215 | a 23
cd
UGGCUGAUAAUAU usgsgcugAfuAfAfUL nghi
UGCAGCAU 1120 | auvugcagcaul96 2216 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
déi
AUGCUGCAAUAUU asUfsgcuGfcAfAfua nghl
AUCAGCCAAA 1121 |uuAfuCfagccasasa 2217 |a 23
co
GCUAAUUUGUAUC gscsuaauUfuGLfULAL nghl
AAUGAUUA 1122 |ucaaugauual96 2218 | a 21
dbi
UAAUCAUUGAUAC usAfsaucAfuUfGfau nghi
AAAUUAGCCG 1123 | acAfaAfuuagcscsg 2219 |a 23
cod
CUAAUUUGUAUCA csusaauuUfgULAfUL nghl
AUGAUUAU 1124 | caaugauuaul96 2220 | a 21
gdi
AUAAUCAUUGAUA asUfsaauCfaUfUfga nghi
CAAAUUAGCC 1125 |uaCfaAfauuagscsc 2221 | a 23
cod
CCCGGCUAAUUUG cscscggcUfaAfULUL nghi
UAUCAAUG 1126 |uguaucaaugL96 2222 |a 21
déi
CAUUGAUACAAAU csAfsuugAfuAfCfaa nghi
UAGCCGGGGG 1127 | auUfaGfccgggsgsg 2223 | a 23
cod
CCCCGGCUAAUUU cscsccggCfuAfAfUL nghi
GUAUCAAU 1128 | uuguaucaaul96 2224 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi dai
dbdi
AUUGAUACAAAUU asUfsugaUfaCfAfaa nghi
AGCCGGGGGA 1129 |uwuAfgCfcggggsgsa 2225 | a 23
cod
UAAUUGGUGAUAC usasauugGfuGfAfUL nghl
UUCUUUGA 1130 | acuucuuugal96 2226 | a 21
dabi
UCAAAGAAGUAUC usCfsaaaGfaAfGfua nghi
ACCAAUUACC 1131 |ucAfcCfaauuascsc 2227 | a 23
cod
AAUUGGUGAUACU asasuuggUfgAfULAL nghil
UCUUUGAA 1132 | cuucuuugaal 96 2228 | a 21
abi
UUCAAAGAAGUAU usUfscaa”AfgAfAfqgu nghl
CACCAAUUAC 1133 | auCfaCfcaauusasc 2229 |a 23
cbd
GCGGUAAUUGGUG gscsgguaAfuULGEGE nghi
AUACUUCU 1134 | ugauacuucul96 2230 | a 21
adi
AGAAGUAUCACCA asGfsaagUfaUfCfac nghi
AUUACCGCCA 1135 | caAfuUfaccgcscsa 2231 | a 23
cd
GGCGGUAAUUGGU gsgscgguAfaUfULGE nghl
GAUACUUC 1136 | gugauacuucL96 2232 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbdi
GAAGUAUCACCAA gsAfsaguAfuCftAfcc nghl
UUACCGCCAC 1137 | aaUfuAfccgccsasc 2233 | a 23
cod
CAGUGGUUCUUAA csasguggUfuCfUfUf nghl
AUUGUAAG 1138 | aaauuguaaglL96 2234 | a 21
dabdi
CUUACAAUUUAAG csUfsuacAfaUfUfua nghil
AACCACUGUU 1139 | agAfaCfcacugsusu 2235 | a 23
cod
AGUGGUUCUUAAA asgsugguUfcULfULAL nghl
UUGUAAGC 1140 | aauuguaagcL96 2236 | a 21
gdi
GCUUACAAUUUAA gsCfsuuaCfaAfUfuu nghl
GAACCACUGU 1141 | aaGfaAfccacusgsu 2237 | a 23
cd
AAAACAGUGGUUC asasaacaGfuGEfGLUL nghl
UUAAAUUG 1142 | ucuuaaauuglL96 2238 |a 21
daéi
CAAUUUAAGAACC csAfsauuUfaAfGfaa nghl
ACUGUUUUAA 1143 | ccAfcUfguuuusasa 2239 | a 23
cbd
UAAAACAGUGGUU usasaaacAfqULGEGE nghl
CUUAAAUU 1144 | uucuuaaauul96 2240 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: soi dai
dbdi
AAUUUAAGAACCA asAfsuuuAfaGfAfac nghi
CUGUUUUAAA 1145 | caCfuGfuuuuasasa 2241 |a 23
cod
ACCUGUAUUCUGU ascscuguAfuUfCfUL nghi
UUACAUGU 1146 | guuuacaugul96 2242 | a 21
abdi
ACAUGUAAACAGA asCfsaugUfaAfAfca nghl
AUACAGGUUA 1147 | gaAfuAfcaggususa 2243 | a 23
co
CCUGUAUUCUGUU cscsuguaUfuCfUfGE nghi
UACAUGUC 1148 | uuuacauguclL96 2244 | a 21
ddi
GACAUGUAAACAG gsAfscauGfuAfAfac nghi
AAUACAGGUU 1149 | agAfaUfacaggsusu 2245 | a 23
cd
AUUAACCUGUAUU asusuaacCfuGfULAfL nghl
CUGUUUAC 1150 | uucuguuuacL96 2246 |a 21
dabi
GUAAACAGAAUAC gsUfsaaaCfaGfAfau nghl
AGGUUAAUAA 1151 | acAfgGfuuaausasa 2247 | a 23
cd
UAUUAACCUGUAU usasuuaaCfcULGEUL nghi
UCUGUUUA 1152 | auucuguuual96 2248 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tyu dugoc cai |ID u
cai bién NO: |bién NO: |sgi |dai
ddi
UAAACAGAAUACA usAfsaacAfgAfAfua nghi
GGUUAAUAAA 1153 | caGfgUfuaauasasa 2249 | a 23
cd
AAGAAACUUUGGC asasgaaaCfuULfULGE nghl
UGAUAAUA 1154 | gcugauaaual96 2250 | a 21
gdi
UAUUAUCAGCCAA usAfsuuaUfcAfGfcc nghl
AGUUUCUUCA 1155 | aaAfgUfuucuuscsa 2251 | a 23
cod
AGAAACUUUGGCU asgsaaacUfuULGEGE nghi
GAUAAUAU 1156 | cugauaauaul96 2252 | a 21
dabi
AUAUUAUCAGCCA asUfsauuAfuCtAfgc nghil
AAGUUUCUUC 1157 | caAfaGfuuucususc 2253 | a 23
co
GAUGAAGAAACUU gsasugaaGfaAfAfCtE nghl
UGGCUGAU 1158 | uuuggcugaul96 2254 | a 21
dabi
AUCAGCCAAAGUU asUfscagCfcAfAfag nghi
UCUUCAUCAU 1159 |uuUfcUfucaucsasu 2255 | a 23
cod
UGAUGAAGAAACU usgsaugaAfgAfAfAf nghi
UUGGCUGA 1160 | cuuuggcugal96 2256 | a 21
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- 260 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
daéi
UCAGCCAAAGUUU usCfsagcCfaAfAfgu nghl
CUUCAUCAUU 1161 |uuCfuUfcaucasusu 2257 | a 23
cd
GAAAGGUGUUCAA gsasaaggUfgULULCtE nghi
GAUGUCCU 1162 | aagauguccul96 2258 | a 21
dbi
AGGACAUCUUGAA asGfsgacAfuCtUfug nghi
CACCUUUCUC 1163 | aaCfaCfcuuucsusc 2259 | a 23
cod
AAAGGUGUUCAAG asasagguGfuUfCEfAf nghi
AUGUCCUC 1164 | agauguccucL96 2260 | a 21
gdi
GAGGACAUCUUGA gsAfsggaCfaUfCfuu nghi
ACACCUUUCU 1165 | gaAfcAfccuuuscsu 2261 | a 23
cod
GGGAGAAAGGUGU gsgsgaga”AfaGfGLUL nghl
UCAAGAUG 1166 | guucaagauglL96 2262 | a 21
dbdi
CAUCUUGAACACC csAfsucuUfgAfAfca nghi
Uuucuccccce 1167 | ccUfuUfcuccecscsc 2263 | a 23
co
GGGGAGAAAGGUG gsgsggagAfaAfGEGE nghil
UUCAAGAU 1168 | uguucaagaul96 2264 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
déi
AUCUUGAACACCU asUfscuuGfaAfCfac nghl
UUCUCCCCCU 1169 | cuUfuCfuccccscsu 2265 | a 23
cod
AUCUUGGUGUCGA asuscuugGfuGfULCt nghl
AUCAUGGG 1170 | gaaucauggglL96 2266 | a 21
gbi
CCCAUGAUUCGAC csCfscauGfaUfUfcg nghi
ACCAAGAUCC 1171 | acAfcCfaagauscsc 2267 | a 23
cod
UCUUGGUGUCGAA uscsuuggUfgULCEGE nghl
UCAUGGGG 1172 | aaucauggggL96 2268 | a 21
ddi
CCCCAUGAUUCGA csCfsccaUfgAfUfuc nghl
CACCAAGAUC 1173 | gaCfaCfcaagasusc 2269 |a 23
cod
UGGGAUCUUGGUG usgsggauCfuULGEGE nghi
UCGAAUCA 1174 |ugucgaaucal96 2270 | a 21
adi
UGAUUCGACACCA usGfsauuCfgAfCfac nghl
AGAUCCCAUU 1175 | caAfgAfucccasusu 2271 | a 23
cod
AUGGGAUCUUGGU asusgggaUfcULULGE nghil
GUCGAAUC 1176 | gugucgaaucL96 2272 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |sgi |dai
dbdi
GAUUCGACACCAA gsAfsuucGfaCfAfcc nghl
GAUCCCAUUC 1177 | aaGfaUfcccaususc 2273 | a 23
cod
GCUACAAGGCCAU gscsuacaAfgGECECt nghi
AUUUGUGA 1178 | auauuugugal.96 2274 | a 21
dédi
UCACAAAUAUGGC usCfsacaAfaUfAfug nghl
CUUGUAGCCC 1179 | gcCfuUfguagcscsc 2275 | a 23
cod
CUACAAGGCCAUA csusacaaGfgCLfCEfAf nghi
UUUGUGAC 1180 | uauuugugacL96 2276 | a 21
gdi
GUCACAAAUAUGG gsUfscacAfaAfUfau nghi
CCUUGUAGCC 1181 | ggCfcUfuguagscsc 22777 | a 23
cd
AUGGGCUACAAGG asusgggcUfaCfALfAfL nghi
CCAUAUUU 1182 | ggccauauuul96 2278 | a 21
gbi
AAAUAUGGCCUUG asAfsauaUfgGfCfcu nghi
UAGCCCAUCU 1183 |ugUfaGfcccauscsu 2279 | a 23
cod
GAUGGGCUACAAG gsasugggCfuAfCtfAfL nghl
GCCAUAUU 1184 | aggccauauul96 2280 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
gabdi
AAUAUGGCCUUGU asAfsuauGfgCfCfuu nghil
AGCCCAUCUU 1185 | guAfgCfccaucsusu 2281 |a 23
cod
ACUGGAGAGAAUU ascsuggaGfaGfAfAf nghi
GGAAUGGG 1186 | uuggaaugggL96 2282 | a 21
adi
CCCAUUCCAAUUC csCfscauUfcCfAfau nghl
UCUCCAGUGC 1187 |ucUfcUfccagusgsc 2283 | a 23
cod
CUGGAGAGAAUUG csusggagAfgAfAfUL nghl
GAAUGGGU 1188 | uggaaugggul96 2284 | a 21
abdi
ACCCAUUCCAAUU asCfsccalUfuCfCfaa nghil
CUCUCCAGUG 1189 | uuCfuCfuccagsusg 2285 |a 23
cod
UAGCACUGGAGAG usasgcacUfgGEfALGE nghi
AAUUGGAA 1190 | agaauuggaal96 2286 | a 21
déi
UUCCAAUUCUCUC usUfsccaAfuUfCfuc nghl
CAGUGCUACC 1191 |ucCfaGfugcuascsc 2287 | a 23
cod
GUAGCACUGGAGA gsusagcaCfuGLfGEAL nghi
GAAUUGGA 1192 | gagaauuggal96 2288 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbi
UCCAAUUCUCUCC usCfscaalUfuCfUfcu nghl
AGUGCUACCU 1193 | ccAfgUfgcuacscsu 2289 |a 23
cod
ACAGUGGACACAC ascsagugGfaCfAfCt nghl
CUUACCUG 1194 | accuuaccugL96 2290 | a 21
gdi
CAGGUAAGGUGUG csAfsgguAfaGiGfug nghl
UCCACUGUCA 1195 |ugUfcCfacuguscsa 2291 | a 23
cod
CAGUGGACACACC csasguggAfcALfCIAL nghi
UUACCUGG 1196 | ccuuaccugglL96 2292 |a 21
ddi
CCAGGUAAGGUGU csCfsaggUfaAfGfgu nghl
GUCCACUGUC 1197 | guGfuCfcacugsusc 2293 | a 23
cod
UGUGACAGUGGAC usgsugacAfgULGEGE nghi
ACACCUUA 1198 | acacaccuual96 2294 | a 21
dabi
UAAGGUGUGUCCA usAfsaggUfgUfGfuc nghi
CUGUCACAAA 1199 | caCfuGfucacasasa 2295 | a 23
cod
UUGUGACAGUGGA ususgugaCfaGIfULGE nghl
CACACCUU 1200 | gacacaccuul96 2296 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
gbi
AAGGUGUGUCCAC asAfsgguGfuGtfUfcc nghl
UGUCACAAAU 1201 | acUfgUfcacaasasu 2297 | a 23
cod
GAAGACUGACAUC gsasagacUfgAfCfAT nghi
AUUGCCAA 1202 | ucauugccaal96 2298 | a 21
dbi
UUGGCAAUGAUGU usUfsggcAfalUfGfau nghl
CAGUCUUCUC 1203 | guCfaGfucuucsusc 2299 | a 23
cd
AAGACUGACAUCA asasgacuGfaCfAfUf nghi
UUGCCAAU 1204 | cauugccaaul96 2300 | a 21
dadi
AUUGGCAAUGAUG asUfsuggCfaAfUfga nghi
UCAGUCUUCU 1205 |ugUfcAfgucuuscsu 2301 |a 23
cod
CUGAGAAGACUGA csusgagaAfgAfCtUL nghl
CAUCAUUG 1206 | gacaucauugL96 2302 | a 21
| adi
CAAUGAUGUCAGU csAfsaugAfuGfUfca nghl
CUUCUCAGCC 1207 | guCfuUfcucagscsc 2303 | a 23
cod
GCUGAGAAGACUG gscsugagAfaGIALCE nghl
ACAUCAUU 1208 |ugacaucauul96 2304 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty duogc cai | ID u
cail bién NO: |bién NO: |sgi |dai
déi
AAUGAUGUCAGUC asAfsugaUfgUfCfag nghi
UUCUCAGCCA 1209 | ucUfuCfucagcscsa 2305 | a 23
cd
GCUCAGGUUCAAA gscsucagGfuUfCftAf nghil
GUGUUGGU 1210 | aaguguuggul96 2306 | a 21
adi
ACCAACACUUUGA asCfscaaCfaCfUfuu nghi
ACCUGAGCUU 1211 | gaAfcCfugagcsusu 2307 | a 23
cod
CUCAGGUUCAAAG csuscaggUfuCfAfAf nghi
UGUUGGUA 1212 | aguguuggual. 96 2308 | a 21
ddi
UACCAACACUUUG usAfsccaAfcAfCfuu nghi
AACCUGAGCU 1213 |ugAfaCfcugagscsu 2309 | a 23
cd
GUAAGCUCAGGUU gsusaagcUfcAfGEGE nghi
CAAAGUGU 1214 |uucaaagugul96 2310 | a 21
ddi
ACACUUUGAACCU asCfsacuUfuGfAfac nghi
GAGCUUACAA 1215 | cuGtaGfcuuacsasa 2311 |a 23
co
UGUAAGCUCAGGU usgsuaagCfuCfALGt nghl
UCAAAGUG 1216 | guucaaaguglL96 2312 |a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
géi
CACUUUGAACCUG csAfscuuUfgAfAfcc nghi
AGCUUACAAU 1217 |ugAfgCfuuacasasu 2313 | a 23
cod
AUGUAUUACUUGA asusguaulfaCfUfUL nghi
CAAAGAGA 1218 | gacaaagagal96 2314 | a 21
dbi
UCUCUUUGUCAAG usCfsucuUfuGfUfca nghi
UAAUACAUGC 1219 | agUfaAfuacausgsc _|2315 |a 23
co
UGUAUUACUUGAC usgsuauuAfcULULGE nghl
AAAGAGAC 1220 | acaaagagacL96 2316 | a 21
ddi
GUCUCUUUGUCAA gsUfscucUfuUfGfuc nghi
GUAAUACAUG 1221 | aaGfuAfauacasusg 2317 | a 23
cd
CAGCAUGUAUUAC csasgcauGfuAfULUL nghl
UUGACAAA 1222 | acuugacaaal.96 2318 | a 21
aéi
UUUGUCAAGUAAU usUfsuguCfaAfGfua nghl
ACAUGCUGAA 1223 | auAfcAfugcugsasa 2319 | a 23
co
UCAGCAUGUAUUA uscsagcaUfgULfALfUL nghi
CUUGACAA 1224 |uacuugacaal.96 2320 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
dbi
UUGUCAAGUAAUA usUfsgucAfaGfUfaa nghi
CAUGCUGAAA 1225 |uaCfaUfgcugasasa 2321 | a 23
cod
CUGCAACUGUAUA csusgcaaCfuGfULAf nghl
UCUACAAG 1226 |uaucuacaagl96 2322 | a 21
gdi
CUUGUAGAUAUAC csUfsuguAfgAfUfau nghl
AGUUGCAGCC 1227 | acAfgUfugcagscsc 2323 | a 23
cod
UGCAACUGUAUAU usgscaacUfgULfAfUL nghi
CUACAAGG 1228 | aucuacaaggl96 2324 | a 21
ddi
CCUUGUAGAUAUA csCfsuugUfaGfAfua nghl
CAGUUGCAGC 1229 |uaCfaGfuugcasgsc 2325 | a 23
cd
UUGGCUGCAACUG ususggcuGfcAfALfCE nghi
UAUAUCUA 1230 | uguauaucual96 2326 | a 21
dabi
UAGAUAUACAGUU usAfsgauAfuhAfCfag nghl
GCAGCCAACG 1231 |uuGfcAfgccaascsg 2327 |a 23
cod
GUUGGCUGCAACU gsusuggcULgCfAfAfL nghl
GUAUAUCU 1232 | cuguauaucul96 2328 | a 21
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- 269 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty duoc cai |ID u
cai bién NO: |bién NO: |soi |dai
déi
AGAUAUACAGUUG asGfsauaUfaCfAfgu nghi
CAGCCAACGA 1233 |ugCfaGfccaacsgsa 2329 | a 23
cd
CAAAUGAUGAAGA csasaaugAfuGIfAfAf nghl
AACUUUGG 1234 | gaaacuuugglL96 2330 | a 21
gbdi
CCAAAGUUUCUUC csCfsaaaGfuUfUfcu nghi
AUCAUUUGCC 1235 |ucAfuCfauuugscsc 2331 | a 23
cod
AAAUGAUGAAGAA asasaugaUfgAfAfGE nghi
ACUUUGGC 1236 | aaacuuuggcL96 2332 | a 21
daéi
GCCAAAGUUUCUU gsCfscaa”AfgUfUfuc nghi
CAUCAUUUGC 1237 |uuCfaUfcauuusgsc 2333 | a 23
cod
GGGGCAAAUGAUG gsgsggcaAfaUfGEAL nghl
AAGAAACU 1238 | ugaagaaacul96 2334 | a 21
dbi
AGUUUCUUCAUCA asGfsuuuCfulUfCfau nghi
UUUGCCCCAG 1239 | caUfuUfgccccecsasg 2335 | a 23
cd
UGGGGCAAAUGAU usgsgggcAfaAfULGE nghl
GAAGAAAC 1240 | augaagaaaclL96 2336 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
déi
GUUUCUUCAUCAU gsUfsuucUfuCfAfuc nghi
UUGCCCCAGA 1241 | auUfuGfccccasgsa 2337 |a 23
cod
CAAAGGGUGUCGU csasaaggGfuGfULfCt nghl
Ucuuuucc 1242 | guucuuuuccL96 2338 | a 21
déi
GGAAAAGAACGAC gsGfsaaaAfgAfAfcg nghil
ACCCUUUGUA 1243 | acAfcCfcuuugsusa 2339 | a 23
cod
AAAGGGUGUCGUU asasagggUfgUfCEGE nghi
CUUUUCCA 1244 | uucuuuuccal96 2340 | a 21
ddi
UGGAAAAGAACGA usGfsgaaAfaGfAfac nghi
CACCCUUUGU 1245 | gaCfaCfccuuusgsu 2341 | a 23
cod
AAUACAAAGGGUG asasuacaAfaGfGEGE nghl
UCGUUCUU 1246 | ugucguucuulL96 2342 | a 21
dbi
AAGAACGACACCC asAfsgaaCfgAfCfac nghl
UUUGUAUUGA 1247 | ccUfuUfguauusgsa 2343 | a 23
cd
CAAUACAAAGGGU csasauacAfaAfGEGE nghi
GUCGUUCU 1248 | gugucguucul96 2344 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
abi
AGAACGACACCCU asGfsaacGfaCfAfcc nghi
UUGUAUUGAA 1249 | cuUfuGfuauugsasa 2345 | a 23
cd
AAAGGCACUGAUG asasaggcAfcULGEAT nghil
UUCUGAAA 1250 | uguucugaaal.96 2346 | a 21
gbi
UUUCAGAACAUCA usUfsucaGfaAfCfau nghl
GuGCccuuucc 1251 | caGfuGfccuuuscsc 2347 | a 23
cod
AAGGCACUGAUGU asasggcaCfuGfAfUL nghi
UCUGAAAG 1252 | guucugaaaglL96 2348 | a 21
abi
CUUUCAGAACAUC csUfsuucAfgAfAfca nghi
AGUGCCUUUC 1253 |ucAfgUfgccuususc 2349 | a 23
cod
GCGGAAAGGCACU gscsggaaAfgGEfCEAL nghl
GAUGUUCU 1254 | cugauguucul96 2350 | a 21
abi
AGAACAUCAGUGC asGfsaacAfuCfAfqgu nghl
CUUUCCGCAC 1255 | gcCfuUfuccgcsasc 2351 | a 23
cod
UGCGGAAAGGCAC usgscggaAfaGEGECE nghi
UGAUGUUC 1256 | acugauguucL96 2352 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dabi
GAACAUCAGUGCC gsAfsacaUfcAfGfug nghi
UUUCCGCACA 1257 | ccUfuUfccgcascsa 2353 | a 23
cd
AAGGAUGCUCCGG asasggauGfcULCECt nghi
AAUGUUGC 1258 | ggaauguugcL96 2354 | a 21
déi
GCAACAUUCCGGA gsCfsaacAfuUfCfcg nghi
GCAUCCUUGG 1259 | gaGfcAfuccuusgsg 2355 | a 23
cd
AGGAUGCUCCGGA asgsgaugCfuCfCtGLt nghi
AUGUUGCU 1260 | gaauguugcul96 2356 | a 21
ddi
AGCAACAUUCCGG asGfscaaCfalUfUfcc nghi
AGCAUCCUUG 1261 | ggAfgCfauccususg 2357 | a 23
cd
AUCCAAGGAUGCU asusccaaGfgAfULGE nghil
CCGGAAUG 1262 | cuccggaaugL96 2358 | a 21
dbi
CAUUCCGGAGCAU csAfsuucCfgGfAfgc nghi
CCUUGGAUAC 1263 | auCfcUfuggausasc 2359 |a 23
co
UAUCCAAGGAUGC usasuccaAfgGEALfUL nghl
UCCGGAAU 1264 | gcuccggaaul96 2360 |a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
adi
AUUCCGGAGCAUC asUfsuccGfgAfGfca nghi
CUUGGAUACA 1265 |ucCfuUfggauascsa 2361 | a 23
cod
AAUGGGUGGCGGU asasugggUfgGfCtGt nghil
AAUUGGUG 1266 | guaauuggugL96 2362 |a 21
ddi
CACCAAUUACCGC csAfsccaAfuUfAfcc nghl
CACCCAUUCC 1267 | gcCfaCfccauuscsc 2363 | a 23
cod
AUGGGUGGCGGUA asusggguGfgCfGEGE nghi
AUUGGUGA 1268 | uaauuggugal96 2364 | a 21
dédi
UCACCAAUUACCG usCfsaccAfaUfUfac nghil
CCACCCAUUC 1269 | cgCfcAfcccaususc 2365 | a 23
cod
UUGGAAUGGGUGG ususggaaUfgGfGEtUL nghi
CGGUAAUU 1270 | ggcgguaauul96 2366 | a 21
abi
AAUUACCGCCACC asAfsuuaCfcGfCfca nghi
CAUUCCAAUU 1271 | ccCfaUfuccaasusu 2367 | a 23
cod
AUUGGAAUGGGUG asusuggaAfuGfGEGE nghi
GCGGUAAU 1272 | uggcgguaaul96 2368 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty duoc cai |ID u
cai bién NO: |bién NO: soi dai
dadi
AUUACCGCCACCC asUfsuacCfgCfCfac nghl
AUUCCAAUUC 1273 | ccAfuUfccaaususc 2369 | a 23
cod
GGAAAGGCACUGA gsgsaaagGfcAfCfUL nghl
UGUUCUGA 1274 | gauguucugal96 2370 | a 21
ddi
UCAGAACAUCAGU usCfsaga”AfcAfUfca nghil
GCCuuuccae 1275 | guGfcCfuuuccsgsc 2371 | a 23
cod
GAAAGGCACUGAU gsasaaggCfaCfULGE nghl
GUUCUGAA 1276 | auguucugaal96 2372 | a 21
gbi
UUCAGAACAUCAG usUfscagAfaCfAfuc nghl
UGCCUUUCCG 1277 | agUfgCfcuuucscsg 2373 | a 23
cd
GUGCGGAAAGGCA gsusgcggAfaAfGEGE nghi
CUGAUGUU 1278 | cacugauguul96 2374 | a 21
abdi
AACAUCAGUGCCU asAfscauCfaGfUfgc nghl
UUCCGCACAC 1279 | cuUfuCfcgcacsasc 2375 | a 23
cd
UGUGCGGAAAGGC usgsugcgGfaAfALfGE nghi
ACUGAUGU 1280 | gcacugaugul96 2376 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
dabdi
ACAUCAGUGCCUU asCfsaucAfgULGtcc nghl
UCCGCACACC 1281 juuUfcCfgcacascsc 2377 | a 23
cod
AAUUGUAAGCUCA asasuuguAfaGfCfULf nghl
GGUUCAAA 1282 | cagguucaaal96 2378 |a 21
géi
UUUGAACCUGAGC usUfsugaAfcCfUfga nghl
UUACAAUUUA 1283 | gcUfuAfcaauususa 2379 | a 23
co
AUUGUAAGCUCAG asusuguaAfgCfULCtE nghl
GUUCAAAG 1284 | agguucaaaglL96 2380 |a 21
dabi
CUUUGAACCUGAG csUfsuugAfaCtCfug nghl
CUUACAAUUU 1285 | agCfuUfacaaususu 2381 | a 23
cd
CUUAAAUUGUAAG csusuaaaUfuGLfULAf nghl
CUCAGGUU 1286 | agcucagguul96 2382 | a 21
abi
AACCUGAGCUUAC asAfsccuGfaGfCtfuu nghl
AAUUUAAGAA 1287 | acAfaUfuuaagsasa 2383 | a 23
cod
UCUUAAAUUGUAA uscsuuaaAfuULGfULt nghl
GCUCAGGU 1288 | aagcucaggul96 2384 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
dédi
ACCUGAGCUUACA asCfscugAfgCtfUfua nghl
AUUUAAGAAC 1289 | caAfuUfuaagasasc 2385 | a 23
cod
GCAAACACUAAGG gscsaaacAfcULAfAT nghl
UGAAAAGA 1290 | ggugaaaagal96 2386 | a 21
déi
UCUUUUCACCUUA usCfsuuuUfcAfCfcu nghi
GUGUUUGCUA 1291 | uaGfuGfuuugcsusa 2387 | a 23
cod
CAAACACUAAGGU csasaacaCfuAfAfGEt nghi
GAAAAGAU 1292 | gugaaaagaul96 2388 | a 21
abi
AUCUUUUCACCUU asUfscuuUfuCfAfcc nghi
AGUGUUUGCU 1293 |uuAfgUfguuugscsu 2389 | a 23
cod
GGUAGCAAACACU gsgsuagcAfaAfCtAL nghl
AAGGUGAA 1294 | cuaaggugaal96 2390 | a 21
ddi
UUCACCUUAGUGU usUfscacCfuUfAfgu nghil
UUGCUACCUC 1295 | guUfuGfcuaccsusc 2391 | a 23
cd
AGGUAGCAAACAC asgsguagCfaAfAfCt nghi
UAAGGUGA 1296 | acuaaggugal96 2392 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cdi bién NO: bién NO: soi dai
dbi
UCACCUUAGUGUU usCfsaccUfuAfGfug nghl
UGCUACCUCC 1297 |uuUfgCfuaccuscsc 2393 | a 23
cod
AGGUAGCAAACAC asgsguagCfaAfAfCtE naghl
UAAGGUGA 1298 | acuaaggugal.96 2394 | a 21
ddi
UCACCUUAGUGUU usCfsaccUfuAfGfug nghi
UGCUACCUCC 1299 |uuUfgCfuaccuscsc 2395 | a 23
cod
GGUAGCAAACACU gsgsuagcAfaAfCIAf nghi
AAGGUGAA 1300 | cuaaggugaal 96 2396 |a 21
dbi
UUCACCUUAGUGU usUfscacCfuUfAfqgu nghl
UUGCUACCUC 1301 | guUfuGfcuaccsusc 2397 |a 23
cd
UUGGAGGUAGCAA ususggagGfuAfGECE nghl
ACACUAAG 1302 | aaacacuaagl96 2398 |a 21
ddi
CUUAGUGUUUGCU csUfsuagUfgUfUfug nghil
ACCUCCAAUU 1303 | cuAfcCfuccaasusu 2399 |a 23
cod
AUUGGAGGUAGCA asusuggaGfgUfAfGE nghl
AACACUAA 1304 | caaacacuaal96 2400 | a 21
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-278 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugoc cai | ID u
cail bién NO: |bién NO: |sgi |dai
dbi
UUAGUGUUUGCUA usUfsaquGfuUfUfgc nghl
CCUCCAAUUU 1305 |uaCfcUfccaaususu 2401 | a 23
co
UAAAGUGCUGUAU usasaaquGfcULGfUL nghi
CCUUUAGU 1306 | auccuuuagul96 2402 | a 21
adi
ACUAAAGGAUACA asCfsuaaAfgGfAfua nghl
GCACUUUAGC 1307 | caGfcAfcuuuasgsc 2403 | a 23
cd
AAAGUGCUGUAUC asasagugCfuGLfULAL nghi
CUUUAGUA 1308 |uccuuuagual96 2404 | a 21
ddi
UACUAAAGGAUAC usAfscuaAfaGiGfau nghil
AGCACUUUAG 1309 | acAfgCfacuuusasg 2405 | a 23
cod
AGGCUAAAGUGCU asgsgcuaAfaGfULGE nghl
GUAUCCUU 1310 | cuguauccuul96 2406 | a 21
géi
AAGGAUACAGCAC asAfsggaUfaCfAfgc nghl
UUUAGCCUGC 1311 | acUfuUfagccusgsc 2407 | a 23
cod
CAGGCUAAAGUGC csasggcuAfaAfGLUL nghil
UGUAUCCU 1312 | gcuguauccul96 2408 | a 21
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-279 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty dugc cai |ID u
cai bién NO: bién NO: soi dai
dbi
AGGAUACAGCACU asGfsgauAfcAfGfca nghl
UUAGCCUGCC 1313 | cuUfuAfgccugscsc 2409 | a 23
cod
AAGACAUUGGUGA asasgacaUfuGEfGfUL nghi
GGAAAAAU 1314 | gaggaaaaaul96 2410 |a 21
déi
AUUUUUCCUCACC asUfsuuuUfcCfUfca nghi
AAUGUCUUGU 1315 | ccAfaUfgucuusgsu 2411 | a 23
cod
AGACAUUGGUGAG asgsacauUfgGfULGE nghl
GAAAAAUC 1316 | aggaaaaaucL96 2412 | a 21
adi
GAUUUUUCCUCAC gsAfsuuuUfuCtCtuc nghl
CAAUGUCUUG 1317 | acCfaAfugucususg 2413 | a 23
cbd
CGACAAGACAUUG csgsacaaGfaCfAfUL nghl
GUGAGGAA 1318 | uggugaggaal.96 2414 | a 21
géi
UUCCUCACCAAUG usUfsccuCfaCfCfaa nghi
UCUUGUCGAU 1319 |ugUfcUfugucgsasu 2415 | a 23
cod
UCGACAAGACAUU uscsgacaAfgAfCfAfL nghl
GGUGAGGA 1320 | uuggugaggal96 2416 | a 21
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- 280 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi | dai
ddi
UCCUCACCAAUGU usCtfscucAfcCfAfau nghl
CUUGUCGAUG 1321 | guCfuUfgucgasusg 2417 | a 23
cod
AAGAUGUCCUCGA asasgaugUfcCfULCTE nghl
GAUACUAA 1322 | gagauacuaal96 2418 |a 21
gdi
UUAGUAUCUCGAG usUfsaguAfuCftfUfcg nghi
GACAUCUUGA 1323 | agGfaCfaucuusgsa 2419 | a 23
cod
AGAUGUCCUCGAG asgsauguCfcULCEGE nghi
AUACUAAA 1324 | agauacuaaal96 2420 | a 21
adi
UUUAGUAUCUCGA usUfsuagUfaUfCfuc nghi
GGACAUCUUG 1325 | gaGfgAfcaucususg 2421 | a 23
cd
GUUCAAGAUGUCC gsusucaaGfaUfGLUL nghl
UCGAGAUA 1326 | ccucgagaual96 2422 | a 21
gbi
UAUCUCGAGGACA usAfsucuCfgAfGfga nghi
UCUUGAACAC 1327 | caUfcUfugaacsasc 2423 | a 23
cd
UGUUCAAGAUGUC usgsuucaAfgAfULGE nghl
CUCGAGAU 1328 | uccucgagaul96 2424 | a 21
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- 281 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duoc cai | ID u
cai bién NO: |[bién NO: |soi |dai
dbi
AUCUCGAGGACAU asUfscucGfaGfGfac nghil
CUUGAACACC 1329 | auCfuUfgaacascsc 2425 | a 23
cod
GAGAAAGGUGUUC gsasgaaaGfqgULGLUL nghl
AAGAUGUC 1330 |ucaagauguclL96 2426 | a 21
ddi
GACAUCUUGAACA gsAfscauCfuUfGfaa nghi
ccuyucuccce 1331 | caCfcUfuucucscsc 2427 | a 23
cd
AGAAAGGUGUUCA asgsaaagGfuGtULUL nghi
AGAUGUCC 1332 | caagauguccL96 2428 | a 21
déi
GGACAUCUUGAAC gsGfsacaUfcUtUfga nghl
ACCUUUCUCC 1333 | acAfcCfuuucuscsc 2429 | a 23
cod
GGGGGAGAAAGGU gsgsgggaGfaAfALGE nghl
GUUCAAGA 1334 | guguucaagal.96 2430 | a 21
aédi
UCUUGAACACCUU usCfsuugAfaCfAfcc nghi
UCUCCCCCUG 1335 |uuUfcUfcccecesusg 2431 | a 23
co
AGGGGGAGAAAGG asgsggggAfgAfALAL nghl
UGUUCAAG 1336 | gguguucaagl96 2432 | a 21
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-282 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty dugc cai |ID u
cai bién NO: bién NO: soi dai
géi
CUUGAACACCUUU csUfsugaAfcAfCfcu nghl
CUCCCCCUGG 1337 |uuCfuCfccccusgsg 2433 | a 23
cod
GCUGGGAAGAUAU gscsugggAfaGfAfUL nghl
CAAAUGGC 1338 | aucaaauggcL96 2434 | a 21
ddi
GCCAUUUGAUAUC gsCfscauUfuGfAfua nghi
UUCCCAGCUG 1339 |ucUfuCfccagcsusg 2435 | a 23
cod
CUGGGAAGAUAUC csusgggaAfgAfULATL nghil
AAAUGGCU 1340 |ucaaauggcul96 2436 | a 21
ddi
AGCCAUUUGAUAU asGfsccaUfuUfGfau nghl
CUUCCCAGCU 1341 | auCfuUfcccagscsu 2437 | a 23
cd
AUCAGCUGGGAAG asuscagcULfgGEGEAL nghl
AUAUCAAA 1342 | agauaucaaal96 2438 | a 21
aéi
UUUGAUAUCUUCC usUfsugaUfaUfCfuu nghi
CAGCUGAUAG 1343 | ccCfaGfcugausasg 2439 | a 23
cod
UAUCAGCUGGGAA usasucagCfuGLGEGE nghl
GAUAUCAA 1344 | aagauaucaal96 2440 | a 21
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- 283 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sogi |dai
ddi
UUGAUAUCUUCCC usUfsgauAfuCfUfuc nghi
AGCUGAUAGA 1345 | ccAfgCfugauasgsa 2441 | a 23
cod
UCUGUCGACUUCU uscsugucGfaCfUfUft nghl
GUUUUAGG 1346 | cuguuuuaggl96 2442 | a 21
dédi
CCUAAAACAGAAG csCfsuaaAfaCfAfga nghi
UCGACAGAUC 1347 | agUfcGfacagasusc 2443 | a 23
cod
CUGUCGACUUCUG csusgucgAfcULULCE nghi
UUUUAGGA 1348 | uguuuuaggal.96 2444 | a 21
dbdi
UCCUAAAACAGAA usCfscua”AfaAfCtag nghi
GUCGACAGAU 1349 | aaGfuCfgacagsasu 2445 | a 23
cod
CAGAUCUGUCGAC csasgaucUfgULCEGE nghl
UUCUGUUU 1350 | acuucuguuul96 2446 | a 21
déi
AAACAGAAGUCGA asAfsacaGfaAfGfuc nghi
CAGAUCUGUU 1351 | gaCfaGfaucugsusu 2447 | a 23
cd
ACAGAUCUGUCGA ascsagauCfuGfUfCt nghl
CUUCUGUU 1352 | gacuucuguul96 2448 | a 21
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-284 -
Trinh tu SEQ SEQ Chié
khéng ducgc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
géi
AACAGAAGUCGAC asAfscagAfaGtUfcg nghi
AGAUCUGUUU 1353 | acAfgAfucugususu 2449 | a 23
cd
UACUUCUUUGAAU usascuucUfuULGEAT nghl
GUAGAUUU 1354 | auguagauuul96 2450 | a 21
adi
AAAUCUACAUUCA asAfsaucUfaCfAfuu nghl
AAGAAGUAUC 1355 | caAfaGfaaguasusc 2451 | a 23
cod
ACUUCUUUGAAUG ascsuucuUfuGLfAfAT nghl
UAGAUUUC 1356 | uguagauuucL96 2452 | a 21
daéi
GAAAUCUACAUUC gsAfsaauCfuAfCtfau nghl
AAAGAAGUAU 1357 |ucAfaAfgaagusasu 2453 | a 23
cod
GUGAUACUUCUUU gsusgauaCfuULfCtUL nghl
GAAUGUAG 1358 | uugaauguagl96 2454 | a 21
dadi
CUACAUUCAAAGA csUfsacaUfuCfAfaa nghi
AGUAUCACCA 1359 | ga”AfgUfaucacscsa 2455 | a 23
cd
GGUGAUACUUCUU gsgsugauAfcULULCE nghl
UGAAUGUA 1360 | uuugaaugual 96 2456 | a 21
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- 285 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu duoc cai | ID u
cai bién NO: bién NO: soi dai
ddi
UACAUUCAAAGAA usAfscauUfcAfAfag nghl
GUAUCACCAA 1361 | aaGfuAfucaccsasa 2457 | a 23
co
UGGGAAGAUAUCA usgsggaaGfaUfAfUL nghil
AAUGGCUG 1362 | caaauggcugL96 2458 | a 21
gdi
CAGCCAUUUGAUA csAfsgccAfuUfUfga nghl
UCUUCCCAGC 1363 |uaUfcUfucccasgsc 2459 | a 23
cod
GGGAAGAUAUCAA gsgsgaagAfuAfULCE nghl
AUGGCUGA 1364 | aaauggcugal.96 2460 | a 21
déi
UCAGCCAUUUGAU usCfsagcCfalUfUfug nghl
AUCUUCCCAG 1365 | auAfuCfuucccsasg 2461 | a 23
cd
CAGCUGGGAAGAU csasgcugGfgAfALGE nghi
AUCAAAUG 1366 | auaucaaaugl96 2462 | a 21
aéi
CAUUUGAUAUCUU csAfsuuuGfaUfAfuc nghl
CCCAGCUGAU 1367 |uuCfcCfagcugsasu 2463 | a 23
cod
UCAGCUGGGAAGA uscsagcuGfgGfAfAf nghil
UAUCAAAU 1368 | gauaucaaaul96 2464 | a 21
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- 286 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: soi dai
déi
AUUUGAUAUCUUC asUfsuugAfuAfUfcu nghi
CCAGCUGAUA 1369 |ucCfcAfgcugasusa 2465 | a 23
cd
UCCAAAGUCUAUA uscscaaaGfuCfUfAT nghl
UAUGACUA 1370 | uauaugacual96 2466 | a 21
dbi
UAGUCAUAUAUAG usAfsgucAfuAfUfau nghl
ACUUUGGAAG 1371 | agAfcUfuuggasasg 2467 | a 23
cod
CCAAAGUCUAUAU cscsaaagUfcUfAfUL nghi
AUGACUAU 1372 | avaugacuaul96 2468 | a 21
dabi
AUAGUCAUAUAUA asUfsaguCfaUfAfua nghil
GACUUUGGAA 1373 JuaGfaCfuuuggsasa 2469 | a 23
cd
UACUUCCAAAGUC usascuucCfaAfAfGt nghi
UAUAUAUG 1374 | ucuauvauaugl96 2470 | a 21
abi
CAUAUAUAGACUU csAfsuauAfuAfGfac nghi
UGGAAGUACU 1375 |uuUfgGfaaguascsu 2471 | a 23
cod
GUACUUCCAAAGU gsusacuuCfcAfAfAf nghl
CUAUAUAU 1376 | gucuauauaul96 2472 | a 21

286/389



52561

- 287 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
géi
AUAUAUAGACUUU asUfsauvuaUfaGfAfcu nghi
GGAAGUACUG 1377 |uuGfgAfaguacsusg 2473 | a 23
cod
UUAUGAACAACAU ususaugaAfcAfAfCTE nghl
GCUAAAUC 1378 | augcuaaaucL96 24774 | a 21
adi
GAUUUAGCAUGUU gsAfsuuuAfgCfAfug nghil
GUUCAUAAUC 1379 |uuGfuUfcauaasusc 2475 | a 23
cod
UAUGAACAACAUG usasugaaCfaAfCfAf nghi
CUAAAUCA 1380 | ugcuaaaucal96 2476 | a 21
adi
UGAUUUAGCAUGU usGfsauuUfaGfCfau nghl
UGUUCAUAAU 1381 | guUfgUfucauasasu 2477 | a 23
cod
AUGAUUAUGAACA asusgauu”AfuGfAfAL nghil
ACAUGCUA 1382 | caacaugcual96 2478 | a 21
adi
UAGCAUGUUGUUC usAfsgcalfgUfUfgu nghi
AUAAUCAUUG 1383 | ucAfuAfaucaususg 2479 | a 23
cod
AAUGAUUAUGAAC asasugauUfaULfGIAf nghl
AACAUGCU 1384 | acaacaugcul96 2480 | a 21
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- 288 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: sgi dai
adi
AGCAUGUUGUUCA asGfscauGtfulUfGfuu nghi
UAAUCAUUGA 1385 | caUfaAfucauusgsa 2481 | a 23
cod
AAUUCCCCACUUC » asasuuccCfcAfCftUf nghi
AAUACAAA 1386 | ucaauacaaal.96 2482 | a 21
déi
UUUGUAUUGAAGU usUfsuguAfuUfGfaa nghi
GGGGAAUUAC 1387 | guGfgGfgaauusasc 2483 | a 23
cod
AUUCCCCACUUCA asusucccCfaCfUfUf nghi
AUACAAAG 1388 | caauacaaagl96 2484 | a 21
dbdi
CUUUGUAUUGAAG csUfsuugUfaUfUfga nghi
UGGGGAAUUA 1389 | agUfgGfggaaususa 2485 | a 23
cod
CUGUAAUUCCCCA csusguaaUfuCfCfCt nghi
CUUCAAUA 1390 | cacuucaaual96 2486 | a 21
aéi
UAUUGAAGUGGGG usAfsuugAfaGfUfgg nghi
AAUUACAGAC 1391 | ggAfaUfuacagsasc 2487 | a 23
cod
UCUGUAAUUCCCC uscsuguaAfuULCECE nghi
ACUUCAAU 1392 | ccacuucaaul96 2488 | a 21
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- 289 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tyu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
abdi
AUUGAAGUGGGGA asUfsuga”AfgUfGfgg nghi
AUUACAGACU 1393 | gaAfuUfacagascsu 2489 | a 23
cod
UGAUGUGCGUAAC usgsauguGLfcGfULATL nghi
AGAUUCAA 1394 | acagauucaal96 2490 | a 21
déi
UUGAAUCUGUUAC usUfsgaaUfcUfGfuu nghi
GCACAUCAUC 1395 | acGfcAfcaucasusc 2491 | a 23
cod
GAUGUGCGUAACA gsasugugCfqULAfAT nghl
GAUUCAAA 1396 | cagauucaaal96 2492 | a 21
adi
UUUGAAUCUGUUA usUfsugaAfuCfUfqgu nghi
CGCACAUCAU 1397 |uaCfgCfacaucsasu 2493 | a 23
cod
UGGAUGAUGUGCG usgsgaugAfuGfULGE nghi
UAACAGAU 1398 | cguaacagaul96 2494 | a 21
ddi
AUCUGUUACGCAC asUfscugUfuAfCtgc nghi
AUCAUCCAGA 1399 | acAfuCfauccasgsa 2495 | a 23
cd
CUGGAUGAUGUGC csusggauGfaUfGtUfL nghl
GUAACAGA 1400 | gcguaacagal96 2496 | a 21
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- 290 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
gbi
UCUGUUACGCACA usCfsuguUfaCfGfca nghi
UCAUCCAGAC 1401 | caUfcAfuccagsasc 2497 | a 23
cod
GAAUGGGUGGCGG gsasauggGfuGLfGICt nghi
UAAUUGGU 1402 | gguaauuggul96 2498 | a 21
déi
ACCAAUUACCGCC asCfscaaUfuAfCfcg nghl
ACCCAUUCCA 1403 | ccAfcCfcauucscsa 2499 | a 23
cod
AAUGGGUGGCGGU asasugggUfgGfCEGE nghi
AAUUGGUG 1404 | guaauugguglL96 2500 | a 21
ddi
CACCAAUUACCGC csAfsccaAfuUfAfcc nghl
CACCCAUUCC 1405 | gcCfaCfccauuscsc 2501 | a 23
cd
AUUGGAAUGGGUG asusuggaAfuGLGEGE nghl
GCGGUAAU 1406 | uggcgguaaul96 2502 | a 21
gdi
AUUACCGCCACCC asUfsuacCfgCfCfac nghl
AUUCCAAUUC 1407 | ccAfuUfccaaususc 2503 | a 23
cd
AAUUGGAAUGGGU asasuuggAfaUfGEGE nghl
GGCGGUAA 1408 | guggcgguaal. 96 2504 | a 21
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-291 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tuyu dugc cai |ID u
cai bién NO: bién NO: soi dai
ddi
UUACCGCCACCCA usUfsaccGfcCfAfcc nghi
UUCCAAUUCU 1409 | caUfuCfcaauuscsu 2505 | a 23
cod
UCCGGAAUGUUGC uscscgga”AfuGfUfULf nghil
UGAAACAG 1410 | gcugaaacagl96 2506 | a 21
déi
CUGUUUCAGCAAC csUfsguuUfcAfGfca nghi
AUUCCGGAGC 1411 | acAfuUfccggasgsc 2507 | a 23
cod
CCGGAAUGUUGCU cscsggaaUfgULULGE nghi
GAAACAGA 1412 | cugaaacagal96 2508 | a 21
dbi
UCUGUUUCAGCAA usCfsuguUfuCfAfgc nghl
CAUUCCGGAG 1413 | aaCfaUfuccggsasg 2509 |a 23
cd
AUGCUCCGGAAUG asusgcucCfgGfALAL nghl
UUGCUGAA 1414 | uguugcugaal96 2510 | a 21
ddi
UUCAGCAACAUUC usUfscagCfaAfCfau nghl
CGGAGCAUCC 1415 |ucCfgGfagcauscsc 2511 | a 23
cd
GAUGCUCCGGAAU gsasugcuCfcGEGEAL nghl
GUUGCUGA 1416 | auguugcugal 96 2512 | a 21
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-292 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugoc cai |ID u
cai bién NO: |bién NO: |sgi |dai
ddi
UCAGCAACAUUCC usCfsagcAfaCfAfuu nghi
GGAGCAUCCU 1417 | ccGfgAfgcaucscsu 2513 | a 23
cod
UGUCCUCGAGAUA usgsuccuCfgAfGfAfL nghi
CUAAAGGA 1418 | uacuaaaggal96 2514 | a 21
adi
UCCUUUAGUAUCU usCfscuulUfaGfUfau nghi
CGAGGACAUC 1419 | cuCfgAfggacasusc 2515 | a 23
cod
GUCCUCGAGAUAC gsusccucGfaGfAfUL nghi
UAAAGGAA 1420 | acuaaaggaal96 2516 | a 21
gbi
UUCCUUUAGUAUC usUfsccuUfuAfGfua nghl
UCGAGGACAU 1421 |ucUfcGfaggacsasu 2517 | a 23
cod
AAGAUGUCCUCGA asasgauqUfcCfULCEt nghl
GAUACUAA 1422 | gagauacuaal96 2518 | a 21
dbi
UUAGUAUCUCGAG usUfsaguAfuCfUfcg nghi
GACAUCUUGA 1423 | agGfaCfaucuusgsa 2519 | a 23
cod
CAAGAUGUCCUCG csasagauGfuCfCfUfL nghl
AGAUACUA 1424 | cgagauacual96 2520 | a 21
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-293 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
ddi
UAGUAUCUCGAGG usAfsguaUfcUfCfga nghi
ACAUCUUGAA 1425 | ggAfcAfucuugsasa 2521 |a 23
cd
ACAACAUGCUAAA ascsaacaUfgCfULAL nghi
UCAGUACU 1426 | aaucaguaculL96 2522 | a 21
daédi
AGUACUGAUUUAG asGfsuacUfgAfUfuu nghi
CAUGUUGUUC 1427 | agCfaUfguugususc 2523 | a 23
cd
CAACAUGCUAAAU csasacauGfcULALfAf nghi
CAGUACUU 1428 | aucaguacuul96 2524 | a 21
déi
AAGUACUGAUUUA asAfsguaCfuGfAfuu nghl
GCAUGUUGUU 1429 |uaGfcAfuguugsusu 2525 | a 23
cod
AUGAACAACAUGC asusgaacAfaCfAfUL nghl
UAAAUCAG 1430 | gcuaaaucagl96 2526 | a 21
abdi
CUGAUUUAGCAUG csUfsgauUfuAfGfca nghil
UUGUUCAUAA 1431 |ugUfuGfuucausasa 2527 | a 23
cod
UAUGAACAACAUG usasugaaCfaAfCfAf nghl
CUAAAUCA 1432 |ugcuaaaucal96 2528 | a 21
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-294 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
ddi
UGAUUUAGCAUGU usGfsauulfaGfCfau nghi
UGUUCAUAAU 1433 | guUfgUfucauasasu 2529 | a 23
cod
GCCAAGGCUGUGU gscscaagGfcULGLUL nghl
UUGUGGGG 1434 | guuuguggggL96 2530 | a 21
déi
CCCCACAAACACA csCfsccaCfaAfAfca nghl
GCCUUGGCGC 1435 | caGfcCfuuggcsgsc 2531 |a 23
cd
CCAAGGCUGUGUU cscsaaggCfuGfULGE nghi
UGUGGGGA 1436 |uuuguggggal.96 2532 | a 21
ddi
UCCCCACAAACAC usCfscccAfcAfAfac nghi
AGCCUUGGCG 1437 | acAfgCfcuuggscsg 2533 | a 23
cod
UGGCGCCAAGGCU usgsgcgcCfaAfGEGE nghi
GUGUUUGU 1438 | cuguguuugulL96 2534 | a 21
dbi
ACAAACACAGCCU asCfsaaaCfaCfAfgc nghi
UGGCGCCAAG 1439 | cuUfgGfcgccasasg 2535 | a 23
cod
UUGGCGCCAAGGC ususggcgCfcAfALGE nghi
UGUGUUUG 1440 | gcuguguuugL96 2536 | a 21
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- 295 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
gdi
CAAACACAGCCUU csAfsaacAfcAfGfcc nghi
GGCGCCAAGA 1441 |uuGfgCfgccaasgsa 2537 | a 23
cod
UGAAAGCUCUGGC usgsaaagCfuCfULGE nghl
UCUUGGCG 1442 | gcucuuggcglL96 2538 | a 21
dbi
CGCCAAGAGCCAG csGfsccaAfgAfGfcc nghl
AGCUUUCAGA 1443 | aghAfgCfuuucasgsa 2539 | a 23
cod
GAAAGCUCUGGCU gsasaagcUfcULGEGE nghi
CUUGGCGC 1444 | cucuuggcgcL96 2540 | a 21
abdi
GCGCCAAGAGCCA gsCfsgccAfaGfAfgce nghl
GAGCUUUCAG 1445 | caGfaGfcuuucsasg 2541 | a 23
cod
GUUCUGAAAGCUC gsusucugAfaAfGfCt nghl
UGGCUCUU 1446 | ucuggcucuul96 2542 | a 21
dadi
AAGAGCCAGAGCU asAfsgagCfcAfGfag nghl
UUCAGAACAU 1447 | cuUfuCfagaacsasu 2543 | a 23
cod
UGUUCUGAAAGCU usgsuucuGfaAfALGE nghl
CUGGCUCU 1448 | cucuggcucul96 2544 | a 21
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- 296 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
déi
AGAGCCAGAGCUU asGfsagcCfaGfAfgc nghi
UCAGAACAUC 1449 |uuUfcAfgaacasusc 2545 | a 23
cod
CAGCCACUAUUGA csasgccaCfuAfULfUL nghl
UGUUCUGC 1450 | gauguucugcL96 2546 | a 21
déi
GCAGAACAUCAAU gsCfsagaAfcAfUfca nghl
AGUGGCUGGC 1451 | auAfgUfggcugsgsc 2547 | a 23
cod
AGCCACUAUUGAU asgsccacUfaUfULGE nghi
GUUCUGCC 1452 | auguucugccL96 2548 | a 21
daéi
GGCAGAACAUCAA gsGfscagAfaCfAfuc nghl
UAGUGGCUGG 1453 | aaUfaGfuggcusgsg 2549 | a 23
cbd
GUGCCAGCCACUA gsusgccaGfcCfAfCtE nghi
UUGAUGUU 1454 | vauugauguul96 2550 | a 21
aéi
AACAUCAAUAGUG asAfscauCfaAfUfag nghl
GCUGGCACCC 1455 | ugGfcUfggcacscsc 2551 | a 23
cd
GGUGCCAGCCACU gsgsugccAfgCEfCEAL nghl
AUUGAUGU 1456 | cuauugaugul96 2552 | a 21
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52561

-297 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbdi
ACAUCAAUAGUGG asCfsaucAfaUfAfgu nghi
CUGGCACCCC 1457 | ggCfuGfgcaccscsc 2553 | a 23
cod
ACAAGGACCGAGA ascsaaggAfcCIfGIAL nghl
AGUCACCA 1458 | gaagucaccal96 2554 | a 21
dbi
UGGUGACUUCUCG usGfsgugAfcUfUfcu nghl
GUCCUUGUAG 1459 | cgGfuCfcuugusasg 2555 | a 23
cod
CAAGGACCGAGAA csasaggaCfcGIfALGE nghl
GUCACCAA 1460 | aagucaccaal96 2556 | a 21
déi
UUGGUGACUUCUC usUfsgguGfaCfUfuc nghi
GGUCCUUGUA 1461 |ucGfgUfccuugsusa 2557 | a 23
cod
AUCUACAAGGACC asuscuacAfaGfGEAfL nghl
GAGAAGUC 1462 | ccgagaagucL96 2558 | a 21
gbi
GACUUCUCGGUCC gsAfscuuCfuCtGfgu nghi
UUGUAGAUAU 1463 | ccUfuGfuagausasu 2559 | a 23
cod
UAUCUACAAGGAC usasucuaCfaAfGEGE nghl
CGAGAAGU 1464 | accgagaagul96 2560 | a 21
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52561

-298 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tyu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbi
ACUUCUCGGUCCU asCfsuucUfcGEtGfuc nghl
UGUAGAUAUA 1465 | cuUfgUfagauasusa 2561 | a 23
cod
CAGAAUGUGAAAG csasgaauGfuGfAfAf nghl
UCAUCGAC 1466 | agucaucgacL96 2562 |a 21
dadi
GUCGAUGACUUUC gsUfscgaUfgAfCfuu nghi
ACAUUCUGGC 1467 |ucAfcAfuucugsgsc 2563 |a 23
cod
AGAAUGUGAAAGU asgsaaugUfgAfAfATL nghl
CAUCGACA 1468 | gucaucgacal.96 2564 | a 21
abi
UGUCGAUGACUUU usGfsucgAfuGfAfcu nghl
CACAUUCUGG 1469 |uuCfaCfauucusgsg |2565 |a 23
cod
GUGCCAGAAUGUG gsusgccaGfaAfULGE nghl
AAAGUCAU 1470 | ugaaagucaul96 2566 | a 21
dbi
AUGACUUUCACAU asUfsgacUfuUfCftac nghl
UCUGGCACCC 1471 | auUfcUfggcacscsc 2567 | a 23
cod
GGUGCCAGAAUGU gsgsugccAfgAfAfUL nghl
GAAAGUCA 1472 | gugaaagucal96 2568 |a 21
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52561

-299 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: soi dai
gbi
UGACUUUCACAUU usGfsacuUfuCfAfca nghi
CUGGCACCCA 1473 |uuCfuGfgcaccscsa 2569 | a 23
cod
AGAUGUCCUCGAG asgsauguCfcULCEfGt nghil
AUACUAAA 1474 | agauacuaaal96 2570 | a 21
ddi
UUUAGUAUCUCGA usUfsuagUfaUfCfuc nghi
GGACAUCUUG 1475 | gaGfgAfcaucususg 2571 | a 23
co
GAUGUCCUCGAGA gsasugucCfuCfGfAL nghl
UACUAAAG 1476 | gauacuaaagl96 2572 | a 21
gdi
CUUUAGUAUCUCG csUfsuuaGfuAfUfcu nghi
AGGACAUCUU 1477 | cgAfgGfacaucsusu 2573 | a 23
cod
UUCAAGAUGUCCU ususcaagAfuGIULCE nghi
CGAGAUAC 1478 | cucgagauacL96 2574 | a 21
ddi
GUAUCUCGAGGAC gsUfsaucUfcGfAfgg nghl
AUCUUGAACA 1479 | acAfuCfuugaascsa 2575 | a 23
cd
GUUCAAGAUGUCC gsusucaaGfaUfGfUL nghl
UCGAGAUA 1480 | ccucgagaual96 2576 | a 21
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52561

- 300 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sogi |dai
adi
UAUCUCGAGGACA usAfsucuCfgAfGfga nghl
UCUUGAACAC 1481 | caUfcUfugaacsasc 2577 | a 23
cd
GUGGACUUGCUGC gsusggacUfuGLCfULf nghi
AUAUGUGG 1482 | gcauauguggl96 2578 | a 21
ddi
CCACAUAUGCAGC csCfsacalUfaUfGfca nghil
AAGUCCACUG 1483 | gcAfaGfuccacsusg 2579 | a 23
cd
UGGACUUGCUGCA usgsgacuUfgCfULGE nghi
UAUGUGGC 1484 | cauauguggcL96 2580 | a 21
déi
GCCACAUAUGCAG gsCfscacAfuAfUfgc nghl
CAAGUCCACU 1485 | agCfaAfguccascsu 2581 | a 23
cd
GACAGUGGACUUG gsascaguGfgAfCtUf nghi
CUGCAUAU 1486 | ugcugcauaul96 2582 | a 21
dédi
AUAUGCAGCAAGU asUfsaugCfaGfCtfaa nghl
CCACUGUCGU 1487 | guCfcAfcugucsgsu 2583 | a 23
cbd
CGACAGUGGACUU csgsacagUfgGfALCEt nghi
GCUGCAUA 1488 | uugcugcaual 96 2584 | a 21
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52561

- 301 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cadi bién NO: |bién NO: |soi |dai
déi
UAUGCAGCAAGUC usAfsugcAfgCfAfag nghl
CACUGUCGUC 1489 | ucCfaCfugucgsusc 2585 | a 23
co
AACCAGUACUUUA asasccagUfaCfUfUL nghl
UCAUUUUC 1490 | uaucauuuucL96 2586 | a 21
ddi
GAAAAUGAUAAAG gsAfsaaaUfgAfUfaa nghil
UACUGGUUUC 1491 | agUfaCfugguususc 2587 | a 23
cod
ACCAGUACUUUAU ascscaguAfcULULUL nghl
CAUUUUCU 1492 | aucauuuucul96 2588 | a 21
abi
AGAAAAUGAUARAA asGfsaaaAfuGfAfua nghi
GUACUGGUUU 1493 | aaGfuAfcuggususu 2589 | a 23
cd
UUGAAACCAGUAC ususgaaaCfcAfGfUL nghi
UUUAUCAU 1494 | acuuuaucaul96 2590 | a 21
gbi
AUGAUAAAGUACU asUfsgauAfaAfGfua nghl
GGUUUCAAAA 1495 | cuGfgUfuucaasasa 2591 | a 23
cod
UUUGAAACCAGUA ususugaaAfcCfALGE nghi
CUUUAUCA 1496 | uacuuuaucal96 2592 | a 21
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52561

-302 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
déi
UGAUAAAGUACUG usGfsauaAfaGfUfac nghi
GUUUCAAAAU 1497 | ugGfuUfucaaasasu 2593 | a 23
cbd
CGAGAAGUCACCA csgsagaaGfuCfAfCt nghi
AGAAGCUA 1498 | caagaagcual96 2594 | a 21
abi
UAGCUUCUUGGUG usAfsgcuUfcUfUfgg nghi
ACUUCUCGGU 1499 | ugAfcUfucucgsgsu 2595 | a 23
co
GAGAAGUCACCAA gsasgaagUfcAfCfCt nghi
GAAGCUAG 1500 | aagaagcuaglL96 2596 | a 21
adi
CUAGCUUCUUGGU csUfsagcUfuCtUfug nghl
GACUUCUCGG 1501 | guGfaCfuucucsgsg 2597 | a 23
cd
GGACCGAGAAGUC gsgsaccgAfgAfAfGEt nghl
ACCAAGAA 1502 | ucaccaagaal96 2598 | a 21
abi
UUCUUGGUGACUU usUfscuuGfqgUfGfac nghi
CUCGGUCCUU 1503 | uuCfuCfgguccsusu 2599 |a 23
cd
AGGACCGAGAAGU asgsgaccGfaGfAfAf nghi
CACCAAGA 1504 | gucaccaagal96 2600 | a 21
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52561

-303 -
Trinh tu SEQ SEQ Chie
khéng dugc ID Trinh ty duoc cai | ID u
cai bién NO: |bién NO: soi dai
déi
UCUUGGUGACUUC usCfsuugGfuGfAfcu nghl
UCGGUCCUUG 1505 | ucUfcGfguccususg 2601 | a 23
co
UCAAAGUGUUGGU uscsaaagUfgULULGE nghl
AAUGCCUG 1506 | guaaugccuglL96 2602 |a 21
déi
CAGGCAUUACCAA csAfsggcAfuUfAfcc nghl
CACUUUGAAC 1507 | aaCfaCfuuugasasc 2603 | a 23
cod
CAAAGUGUUGGUA csasaaguGIfuULGEGE nghi
AUGCCUGA 1508 | uaaugccugal96 2604 | a 21
ddi
UCAGGCAUUACCA usCfsaggCfaUfUfac nghi
ACACUUUGAA 1509 | caAfcAfcuuugsasa 2605 | a 23
cod
AGGUUCAAAGUGU asgsguucAfaAfGIUL nghl
UGGUAAUG 1510 | guugguaauglL96 2606 | a 21
aéi
CAUUACCAACACU csAfsuuaCfcAfAfca nghl
UUGAACCUGA 1511 | cuUfuGfaaccusgsa 2607 | a 23
cd
CAGGUUCAAAGUG csasgguuCfaAfALGE nghl
UUGGUAAU 1512 | uguugguaaul 96 2608 | a 21
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52561

-304 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh ty dugc cai | ID u
cai bién NO: bién NO: soi dai
abi
AUUACCAACACUU asUfsuacCfaAfCfac nghi
UGAACCUGAG 1513 |uuUfgAfaccugsasg 2609 | a 23
cod
UAUUACUUGACAA usasuuacUfuGfAfCt nghi
AGAGACAC 1514 | aaagagacacl96 2610 |a 21
ddi
GUGUCUCUUUGUC gsUfsgucUfcUfUfug nghi
AAGUAAUACA 1515 |ucAfaGfuaauascsa 2611 | a 23
cod
AUUACUUGACAAA asusuacuUfgAfCfAf nghi
GAGACACU 1516 | aagagacacul96 2612 | a 21
adi
AGUGUCUCUUUGU asGfsuguCfuCfUfuu nghi
CAAGUAAUAC 1517 | guCfaAfguaausasc 2613 | a 23
cd
CAUGUAUUACUUG csasuguaUfuAfCfUf nghl
ACAAAGAG 1518 |ugacaaagagl96 2614 | a 21
abi
CUCUUUGUCAAGU csUfscuuUfgUfCfaa nghl
AAUACAUGCU 1519 | guAfaUfacaugscsu 2615 | a 23
cod
GCAUGUAUUACUU gscsauguAfuUfALCE nghi
GACAAAGA 1520 |uugacaaagal96 2616 | a 21
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52561

- 305 -
Trinh tu SEQ SEQ Chié
khéng duoc ‘ID Trinh tu dugoc cai | ID u
cai bién NO: bién NO: sgi dai
ddi
UCUUUGUCAAGUA usCfsuuuGfuCfAfag nghl
AUACAUGCUG 1521 |uaAfuAfcaugcsusg 2617 | a 23
cod
AAAGUCAUCGACA asasagucAfuCfGfAf nghi
AGACAUUG 1522 | caagacauugL96 2618 | a 21
abdi
CAAUGUCUUGUCG csAfsaugUfcUfUfgu nghl
AUGACUUUCA 1523 | cgAfuGfacuuuscsa 2619 | a 23
co
AAGUCAUCGACAA asasgucaUfcGfALCtE nghi
GACAUUGG 1524 | aagacauugglL96 2620 | a 21
adi
CCAAUGUCUUGUC csCfsaauGfuCtfUfug nghl
GAUGACUUUC 1525 |ucGfaUfgacuususc 2621 | a 23
cod
UGUGAAAGUCAUC usgsugaaAfgUfCEtAL nghl
GACAAGAC 1526 |ucgacaagacL96 2622 |a 21
géi
GUCUUGUCGAUGA gsUfscuuGfuCtGfau nghi
CUUUCACAUU 1527 | gaCfuUfucacasusu 2623 | a 23
cod
AUGUGAAAGUCAU asusquga”AfaGfULCE nghi
CGACAAGA 1528 | aucgacaagal96 2624 | a 21
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52561

- 306 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tyu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbdi
UCUUGUCGAUGAC usCfsuugUfcGfAfug nghi
UUUCACAUUC 1529 | acUfuUfcacaususc 2625 | a 23
cod
AUAUGUGGCUAAA asusauguGfgCrfUfATL nghi
GCAAUAGA 1530 | aagcaauagal96 2626 | a 21
doi
UCUAUUGCUUUAG usCfsuauUfgCfUfuu nghl
CCACAUAUGC 1531 | agCfcAfcauausgsc 2627 | a 23
cod
UAUGUGGCUAAAG usasugugGfcULAfAT nghl
CAAUAGAC 1532 | agcaauagacL96 2628 |a 21
adi
GUCUAUUGCUUUA gsUfscuaUlfuGfCfuu nghl
GCCACAUAUG 1533 | uaGfcCfacauasusg 2629 | a 23
cod
CUGCAUAUGUGGC csusgcauAfuGIfULGE nghi
UAAAGCAA 1534 | gcuaaagcaal96 2630 | a 21
dbi
UUGCUUUAGCCAC usUfsgcuUfuAfGtcc nghl
AUAUGCAGCA 1535 | acAfuAfugcagscsa 2631 | a 23
cbd
GCUGCAUAUGUGG gscsugcaUfaUfGfUL nghi
CUAAAGCA 1536 | ggcuaaagcal96 2632 | a 21
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52561

- 307 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu duoc cai | ID u
cail bién NO: |bién NO: |soi |dai
ddi
UGCUUUAGCCACA usGfscuuUfaGfCfca nghi
UAUGCAGCAA 1537 | caUfaUfgcagcsasa 2633 | a 23
cod
AGACGACAGUGGA asgsacgaCfaGfULGE nghl
CUUGCUGC 1538 | gacuugcugcL96 2634 | a 21
ddi
GCAGCAAGUCCAC gsCfsagcAfaGfUfcc nghl
UGUCGUCUCC 1539 | acUfgUfcgucuscsc 2635 | a 23
cod
GACGACAGUGGAC gsascgacAfgUEGEGE nghi
UUGCUGCA 1540 | acuugcugcal96 2636 | a 21
daéi
UGCAGCAAGUCCA usGfscagCfaAfGfuc nghi
CuGUCGUCUC 1541 | caCfuGfucgucsusc 2637 | a 123
cbd
UUGGAGACGACAG ususggagAfcGEfAfCE nghi
UGGACUUG 1542 | aguggacuuglL96 2638 | a 21
dbi
CAAGUCCACUGUC csAfsaguCfcAfCfug nghi
GUCUCCAAAA 1543 |ucGfuCfuccaasasa 2639 | a 23
cod
UUUGGAGACGACA ususuggaGfaCfGfAfL nghil
GUGGACUU 1544 | caguggacuul96 2640 | a 21
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52561

- 308 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tyu duoc cai | ID u
cai bién NO: bién NO: soi dai
dédi
AAGUCCACUGUCG asAfsgucCfaCfUfgu nghl
UCUCCAAAAU 1545 | cgUfcUfccaaasasu 2641 | a 23
cd
GGCCACCUCCUCA gsgsccacCfuCfCfuUf nghl
AUUGAAGA 1546 | caauugaagal96 2642 | a 21
abi
UCUUCAAUUGAGG usCfsuucAfalUfUfga nghl
AGGUGGCCCA 1547 | ggAfgGfuggccscsa 2643 | a 23
cd
GCCACCUCCUCAA gscscaccUfcCtUECE nghl
UUGAAGAA 1548 | aauugaagaal96 2644 | a 21
déi
UUCUUCAAUUGAG usUfscuuCfaAfUfug nghi
GAGGUGGCCC 1549 | agGfaGfguggcscsc 2645 | a 23
cod
CCUGGGCCACCUC cscsugggCfcAfCICt nghl
CUCAAUUG 1550 | uccucaauuglL96 2646 | a 21
gbi
CAAUUGAGGAGGU csAfsauuGfaGiGtfag nghl
GGCCCAGGAA 1551 | guGfgCfccaggsasa 2647 | a 23
cod
UCCUGGGCCACCU uscscuggGfcCfAfCE nghl
CCUCAAUU 1552 | cuccucaauul96 2648 | a 21
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52561

- 309 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
ddi
AAUUGAGGAGGUG asAfsuugAfgGfAfgg nghl
GCCCAGGAAC 1553 |ugGfcCfcaggasasc 2649 | a 23
cod
UGUAUGUUACUUC usgsuaugUfuAfCfUL nghi
UUAGAGAG 1554 | ucuuagagagl96 2650 | a 21
déi
CUCUCUAAGAAGU csUfscucUfaAfGfaa nghil
AACAUACAUC 1555 | guAfaCfauacasusc 2651 | a 23
co
GUAUGUUACUUCU gsusauguUfaCfULUL nghi
UAGAGAGA 1556 | cuuagagagal 96 2652 | a 21
dadi
UCUCUCUAAGAAG usCfsucuCfuAfAfga nghi
UAACAUACAU 1557 | agUfaAfcauacsasu 2653 | a 23
cd
AGGAUGUAUGUUA asgsgaugUfaUfGLtUL nghil
CUUCUUAG 1558 | uwacuucuuagl96 2654 | a 21
dédi
CUAAGAAGUAACA csUfsaagAfaGfUfaa nghil
UACAUCCUAA 1559 | caUfaCfauccusasa 2655 | a 23
cod
UAGGAUGUAUGUU usasggauGfuAfULGE nghl
ACUUCUUA 1560 | uuacuucuual96 2656 |a 21
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52561

-310 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |sgi |dai
daéi
UAAGAAGUAACAU usAfsagaAfgUfAfac nghi
ACAUCCUAAA 1561 | auAfcAfuccuasasa 2657 |a 23
cod
AAAUGUUUUAGGA asasauguUfuUfAfGEt nghl
UGUAUGUU 1562 | gauguauguul96 2658 | a 21
AACAUACAUCCUA asAfscauAfcAfUfcc nghi
AAACAUUUGG 1563 |uaAfaAfcauuusgsg 2659 |a 23
cod
AAUGUUUUAGGAU asasuguuUfuAfGEGE nghil
GUAUGUUA 1564 | auguauguual 96 2660 | a 21
gdi
UAACAUACAUCCU usAfsacaUfaCftAfuc nghi
AAAACAUUUG 1565 | cuAfaAfacauususg 2661 |a 23
cod
AUCCAAAUGUUUU asusccaaAfuGfUfUL nghi
AGGAUGUA 1566 | uuaggaugual96 2662 | a 21
dbi
UACAUCCUAAAAC usAfscauCfcUfAfaa nghi
AUUUGGAUAU 1567 | acAfuUfuggausasu 2663 | a 23
cod
UAUCCAAAUGUUU usasuccaAfaUfGfULt nghil
UAGGAUGU 1568 | uuuaggaugul96 2664 | a 21
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52561

-311-

Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
déi
ACAUCCUAAAACA asCfsaucCfuAfAfaa nghi
UUUGGAUAUA 1569 | caUfuUfggauasusa 2665 | a 23
co
AUGGGUGGCGGUA asusggguGfgCEGEGE nghi
AUUGGUGA 1570 | uaauuggugal.96 2666 | a 21
abi
UCACCAAUUACCG usCfsaccAfaUfUfac nghl
CCACCCAUUC 1571 | cgCfcAfcccaususc 2667 | a 23
co
UGGGUGGCGGUAA usgsggugGLfcGEfGLUL nghi
UUGGUGAU 1572 | aauuggugaul96 2668 |a 21
gabi
AUCACCAAUUACC asUfscacCfaAfUfua nghil
GCCACCCAUU 1573 | ccGfcCfacccasusu 2669 | a 23
cd
UGGAAUGGGUGGC usgsgaauGfgGfULGE nghi
GGUAAUUG 1574 | gcgguaauuglL96 2670 | a 21
adi
CAAUUACCGCCAC csAfsauuAfcCftGfcc nghil
CCAUUCCAAU 1575 | acCfcAfuuccasasu |2671 |a 23
cod
UUGGAAUGGGUGG ususggaaUfgGEfGLUL nghl
CGGUAAUU 1576 | ggcgguaauul 96 2672 | a 21
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52561

-312 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duoc cai | ID u
cal bién NO: |bién NO: |sgi |dai
adi
AAUUACCGCCACC asAfsuuaCfcGfCfca nghl
CAUUCCAAUU 1577 | ccCfaUfuccaasusu 2673 | a 23
cod
UUCAAAGUGUUGG ususcaaaGfuGTfUfUf nghi
UAAUGCCU 1578 | gguaaugccul96 2674 | a 21
aéi
AGGCAUUACCAAC asGfsgcaUfuAfCfca nghl
ACUUUGAACC 1579 | acAfcUfuugaascsc 2675 | a 23
cod
UCAAAGUGUUGGU uscsaaagUfgULULGE nghl
AAUGCCUG 1580 | guaaugccugl96 2676 | a 21
dbi
CAGGCAUUACCAA csAfsggcAfuUfAfcc nghi
CACUUUGAAC 1581 | aaCfaCfuuugasasc 2677 | a 23
cd
CAGGUUCAAAGUG csasgguuCfaAfAfGEt nghi
UUGGUAAU 1582 | uguugguaaul96 2678 | a 21
gbi
AUUACCAACACUU asUfsuacCfaAfCfac nghl
UGAACCUGAG 1583 |uuUfgAfaccugsasg 2679 | a 23
cod
UCAGGUUCAAAGU uscsagguUfcAfAfAL nghl
GUUGGUAA 1584 | guguugguaal. 96 2680 | a 21
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52561

-313 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi dai
dadi
UUACCAACACUUU usUfsaccAfaCfAfcu nghl
GAACCUGAGC 1585 |uuGfaAfccugasgsc 2681 | a 23
cd
CCACCUCCUCAAU cscsaccuCfcULCEtAfL nghi
UGAAGAAG 1586 | auugaagaagl96 2682 | a 21
déi
CUUCUUCAAUUGA csUfsucuUfcAfAfuu nghil
GGAGGUGGCC 1587 | gaGfgAfgguggscsc 2683 | a 23
cod
CACCUCCUCAAUU csasccucCfuCtfAfAf nghi
GAAGAAGU 1588 | uugaagaagul96 2684 | a 21
adi
ACUUCUUCAAUUG asCfsuucUfuCtAfau nghl
AGGAGGUGGC 1589 |ugAfgGfaggugsgsc 2685 | a 23
co
UGGGCCACCUCCU usgsggccAfcCfULCE nghi
CAAUUGAA 1590 | cucaauugaal96 2686 | a 21
ddi
UUCAAUUGAGGAG usUfscaaUfuGfAfgg nghl
GUGGCCCAGG 1591 | agGfuGfgcccasgsg 2687 | a 23
cod
CUGGGCCACCUCC csusgggcCfaCtfCtUL nghi
UCAAUUGA 1592 | ccucaauugal.96 2688 | a 21
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52561

-314 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbi
UCAAUUGAGGAGG usCfsaauUfgAfGfga nghi
UGGCCCAGGA 1593 | ggUfgGfcccagsgsa 2689 | a 23
cod
GAGUGGGUGCCAG gsasqguggGfuGfCECt nghl
AAUGUGAA 1594 | agaaugugaal96 2690 | a 21
adi
UUCACAUUCUGGC usUfscacAfuUfCfug nghi
ACCCACUCAG 1595 | gcAfcCfcacucsasg 2691 | a 23
cod
AGUGGGUGCCAGA asgsugggUfgCfCLtAf nghi
AUGUGAAA 1596 | gaaugugaaal96 2692 | a 21
dbi
UUUCACAUUCUGG usUfsucaCfaUfUfcu nghi
CACCCACUCA 1597 | ggCfaCfccacuscsa 2693 | a 23
cod
CUCUGAGUGGGUG csuscugaGfuGfGEGE nghi
CCAGAAUG 1598 | ugccagaaugl96 2694 | a 21
dbi
CAUUCUGGCACCC csAfsuucUfgGfCfac nghi
ACUCAGAGCC 1599 | ccAfcUfcagagscsc 2695 | a 23
cd
GCUCUGAGUGGGU gscsucugAfgUEGEGE nghl
GCCAGAAU 1600 | gugccagaaul96 2696 | a 21
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52561

-315 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu duoc cai | ID u
cai bién NO: bién NO: soi dai
daéi
AUUCUGGCACCCA asUfsucuGfgCfAfcc nghl
CUCAGAGCCA 1601 | caCfuCfagagcscsa 2697 | a 23
cod
GCACUGAUGUUCU gscsacugAfuGLtULUL nghi
GAAAGCUC 1602 | cugaaagcuclL96 2698 | a 21
dédi
GAGCUUUCAGAAC gsAfsgcuUfuCftAfga nghl
AUCAGUGCCU 1603 | acAfuCfagugcscsu 2699 | a 23
cod
CACUGAUGUUCUG csascugaUfgUfULCE nghi
AAAGCUCU 1604 | ugaaagcucul96 2700 | a 21
adi
AGAGCUUUCAGAA asGfsagcUfuUfCfag nghi
CAUCAGUGCC 1605 | aaCfaUfcagugscsc 2701 | a 23
cd
AAAGGCACUGAUG asasaggcAfcULGEATL nghl
UUCUGAAA 1606 | uguucugaaal 96 2702 | a 21
aéi
UUUCAGAACAUCA usUfsucaGfaAfCfau nghl
GUGCCcUUuUCC 1607 | caGfuGfccuuuscsc 2703 | a 23
cd
GAAAGGCACUGAU gsasaaggCfaCfULGE nghi
GUUCUGAA 1608 | auguucugaal 96 2704 | a 21
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52561

-316 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: soi dai
dbdi
UUCAGAACAUCAG usUfscagAfaCfAfuc nghi
UGCCUUUCCG 1609 | agUfgCfcuuucscsg 2705 |a 23
cod
GGGAAGGUGGAAG gsgsgaagGIfuGLfGLfAL nghi
UCUUCCUG 1610 | agucuuccuglL96 2706 | a 21
aéi
CAGGAAGACUUCC csAfsggaAfgAfCfuu nghl
ACCUUCCCUU 1611 | ccAfcCfuucccsusu 2707 | a 23
cod
GGAAGGUGGAAGU gsgsaaggULfgGLfAfAfL nghi
CUUCCUGG 1612 | gucuuccuggL96 2708 |a 21
dgbdi
CCAGGAAGACUUC csCfsaggAfaGfAfcu nghi
CACCUUCCCU 1613 |ucCfaCfcuuccscsu 2709 |a 23
cod
GGAAGGGAAGGUG gsgsaaggGfaAfGEGE nghi
GAAGUCUU 1614 | uggaagucuul96 2710 | a 21
dabi
AAGACUUCCACCU asAfsgacUfuCftCftac nghl
UCCCUUCCAC 1615 | cuUfcCfcuuccsasc 2711 | a 23
cod
UGGAAGGGAAGGU usgsgaagGEfgAfALGE nghil
GGAAGUCU 1616 | guggaagucul96 2712 | a 21
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52561

-317 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duoc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbi
AGACUUCCACCUU asGfsacuUfcCfAfcc nghi
CCCUUCCACA 1617 |uuCfcCfuuccascsa 2713 | a 23
co
UGCUAAAUCAGUA usgscuaaAfuCfAfGEt nghi
CUUCCAAA 1618 | uacuuccaaal96 2714 |a 21
ddi
UUUGGAAGUACUG usUfsuggAfaGtfUfac nghi
AUUUAGCAUG 1619 |ugAfuUfuagcasusg 2715 | a 23
cod
GCUAAAUCAGUAC gscsuaaaUfcAfGEUL nghil
UUCCAAAG 1620 | acuuccaaagl96 2716 | a 21
déi
CUUUGGAAGUACU csUfsuugGfaAfGfua nghi
GAUUUAGCAU 1621 | cuGfaUfuuagcsasu 2717 | a 23
cod
AACAUGCUAAAUC asascaugCfuAfAfAf nghi
AGUACUUC 1622 |ucaguacuuclL96 2718 |a 21
dbi
GAAGUACUGAUUU gsAfsaguAfcUfGfau nghi
AGCAUGUUGU 1623 |uuAfgCfauguusgsu 2719 |a 23
cd
CAACAUGCUAAAU csasacauGfcUfAfAT nghil
CAGUACUU 1624 | aucaguacuul96 2720 | a 21
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-319 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tyu dugc cai | ID u
cai bién NO: bién NO: soi dai
adi
UCAUCCUGAGUUG usCfsaucCfuGfAfgu nghl
UGGCGGCAGU 1633 |ugUfgGfcggcasgsu 2729 | a 23
cod
GCAACCGUCUGGA gscsaaccGIfuCfUfGEt nghi
UGAUGUGC 1634 | gaugaugugcL96 2730 | a 21
déi
GCACAUCAUCCAG gsCfsacaUfcAfUfcc nghl
ACGGUUGCCC 1635 | agAfcGfguugcscsc 2731 | a 23
cod
CAACCGUCUGGAU csasaccgUfcULGEGE nghi
GAUGUGCG 1636 | augaugugcglL96 2732 | a 21
dbi
CGCACAUCAUCCA csGfscacAfuCfAfuc nghi
GACGGUUGCC 1637 | caGfaCfgguugscsc 2733 | a 23
cod
CUGGGCAACCGUC csusgggcAfaCfCEGE nghi
UGGAUGAU 1638 |ucuggaugaul96 2734 | a 21
dadi
AUCAUCCAGACGG asUfscauCfcAfGfac nghl
UUGCCCAGGU 1639 | ggUfuGfcccagsgsu 2735 |a 23
cod
CCUGGGCAACCGU cscsugggCfaAfCfCt nghi
CUGGAUGA 1640 | gucuggaugal96 2736 | a 21
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-318 -
Trinh tu SEQ SEQ Chié
khéng duoc 1D Trinh tyu dugc cai | ID u
cai bién NO: |[bién NO: |sgi |dai
dédi
AAGUACUGAUUUA asAfsguaCfuGfAfuu nghl
GCAUGUUGUU 1625 |uaGfcAfuguugsusu 2721 | a 23
cod
CCACAACUCAGGA cscsacaaCfuCfAfGE nghl
UGAAAAAU 1626 | gaugaaaaaul96 2722 | a 21
déi
AUUUUUCAUCCUG asUfsuuuUfcAfUfcc nghl
AGUUGUGGCG 1627 |ugAfgUfuguggscsg 2723 | a 23
cod
CACAACUCAGGAU csascaacUfcAfGEGE nghl
GAAAAAUU 1628 | augaaaaauul96 2724 | a 21
déi
AAUUUUUCAUCCU asAfsuuuUfuCtAfuc nghl
GAGUUGUGGC 1629 | cuGfaGfuugugsgsc 2725 | a 23
cod
GCCGCCACAACUC gscscgccAfcAfALCE nghi
AGGAUGAA 1630 |ucaggaugaal96 2726 | a 21
abdi
UUCAUCCUGAGUU usUfscauCtfcUtGfag nghl
GUGGCGGCAG 1631 |uuGfuGfgcggcsasg 2727 | a 23
cod
UGCCGCCACAACU usgsccgcCfaCfAfAL nghl
CAGGAUGA 1632 | cucaggaugal96 2728 | a 21
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52561

- 320 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: bién NO: soi dai
déi
UCAUCCAGACGGU usCtfsaucCfaGfAfcg nghl
UGCCCAGGUA 1641 | guUfgCfccaggsusa 2737 | a 23
cd
GCAAAUGAUGAAG gscsaaauGfaULGLAfL nghil
AAACUUUG 1642 | agaaacuuuglL96 2738 | a 21
doi
CAAAGUUUCUUCA csAfsaagUfuUfCfuu nghl
UCAUUUGCCC 1643 | caUfcAfuuugcscsc 2739 | a 23
cod
CAAAUGAUGAAGA csasaaugAfuGLfALAL nghi
AACUUUGG 1644 | gaaacuuugglL96 2740 | a 21
abi
CCAAAGUUUCUUC csCfsaaaGfuUfUfcu nghi
AUCAUUUGCC 1645 |ucAfuCfauuugscsc 2741 | a 23
cbd
UGGGGCAAAUGAU usgsgggcAfaAfULGE nghi
GAAGAAAC 1646 | augaagaaacL96 2742 | a 21
abi
GUUUCUUCAUCAU gsUfsuucUfuCtAfuc nghl
UUGCCCCAGA 1647 | auUfuGfccccasgsa 2743 | a 23
cod
CUGGGGCAAAUGA csusggggCfaAfAfUL nghl
UGAAGAAA 1648 | gaugaagaaal96 2744 | a 21
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52561

-321-
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cal bién NO: |bién NO: |sgi |dai
ddi
UUUCUUCAUCAUU usUfsucuUfcAfUfca nghi
UGCCCCAGAC 1649 |uuUfgCfcccagsasc 2745 | a 23
cod
CCAAGGCUGUGUU cscsaaggCfuGIULGE nghi
UGUGGGGA 1650 | uuuguggggal.96 2746 | a 21
dbi
UCCCCACAAACAC usCfscccAfcAfAfac nghi
AGCCUUGGCG 1651 | acAfgCfcuuggscsg 2747 | a 23
cod
CAAGGCUGUGUUU csasaggcUfqgUEGEUL nghi
GUGGGGAG 1652 | uuguggggagl96 2748 | a 21
ddi
CUCCCCACAAACA csUfscccCfaCfAfaa nghi
CAGCCUUGGC 1653 | caCfaGfccuugsgsc 2749 | a 23
cod
GGCGCCAAGGCUG gsgscgccAfaGEGECE nghi
UGUUUGUG 1654 | uguguuuguglL96 2750 | a 21
déi
CACAAACACAGCC csAfscaa”AfcAfCfag nghl
UUGGCGCCAA 1655 | ccUfuGfgcgccsasa 2751 | a 23
cod
UGGCGCCAAGGCU usgsgcgcCfaAfGEGE nghl
GUGUUUGU 1656 | cuguguuugulL 96 2752 | a 21
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52561

-322 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty duoc cai | ID u
cadi bién NO: |bién NO: |sogi |dai
dabi
ACAAACACAGCCU asCfsaaaCfaCfAfgc nghil
UGGCGCCAAG 1657 | cuUfgGfcgccasasg 2753 | a 23
cod
ACUGCCGCCACAA ascsugccGfcCfALCEt nghl
CUCAGGAU 1658 | aacucaggaul96 2754 | a 21
abi
AUCCUGAGUUGUG asUfsccuGfaGfUfug nghl
GCGGCAGUUU 1659 | ugGfcGfgcagususu 2755 | a 23
cbd
CUGCCGCCACAAC csusgccgCfcAfCEAT nghil
UCAGGAUG 1660 | acucaggauglL96 2756 | a 21
ddi
CAUCCUGAGUUGU csAfsuccUfgAfGfuu nghl
GGCGGCAGUU 1661 | guGfgCfggcagsusu 2757 | a 23
cod
UCAAACUGCCGCC uscsaaacUfgCfCtGEt nghil
ACAACUCA 1662 | ccacaacucall96 2758 |a 21
gabi
UGAGUUGUGGCGG usGfsaguUfgUfGfgc nghl
CAGUUUGAAU 1663 | ggCfaGfuuugasasu 2759 | a 23
cd
UUCAAACUGCCGC ususcaaaCfuGfCfCt nghi
CACAACUC 1664 | gccacaacuclL96 2760 | a 21
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52561

- 323 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh ty duoc cai | ID u
cai bién NO: |bién NO: |soi |dai
gdi
GAGUUGUGGCGGC gsAfsguuGfuGfGfcg nghl
AGUUUGAAUC 1665 | gcAfgUfuugaasusc 2761 | a 23
cod
GGGAAGAUAUCAA gsgsgaagAfuAfULCEt nghl
AUGGCUGA 1666 | aaauggcugal96 2762 |a 21
gbi
UCAGCCAUUUGAU usCfsagcCfaUfUfug nghl
AUCUUCCCAG 1667 | auAfuCfuucccsasg 2763 | a 23
cod
GGAAGAUAUCAAA gsgsaagaUfaUfCtAf nghl
UGGCUGAG 1668 | aauggcugagL96 2764 |a 21
adi
CUCAGCCAUUUGA csUfscagCfcAfUfuu nghl
UAUCUUCCCA 1669 | gaUfaUfcuuccscsa 2765 | a 23
cod
AGCUGGGAAGAUA asgscuggGfaAfGEAL nghi
UCAAAUGG 1670 | uaucaaauggl96 2766 | a 21
gbi
CCAUUUGAUAUCU csCfsauuUfgAfUfau nghil
UCCCAGCUGA 1671 | cuUfcCfcagcusgsa 2767 | a 23
co
CAGCUGGGAAGAU csasgcugGEgAfAfGE nghl
AUCAAAUG 1672 | auaucaaaugl96 2768 | a 21

323/389



52561

-324 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duogc cai | ID u
cdi bién NO: bién NO: soi dai
dabdi
CAUUUGAUAUCUU csAfsuuuGfaUfAfuc nghi
CCCAGCUGAU 1673 |uuCfcCfagcugsasu 2769 | a 23
cod
AAUCAGUACUUCC asasucagUfaCftfUfUf nghl
AAAGUCUA 1674 | ccaaagucual96 2770 | a 21
dbi
UAGACUUUGGAAG usAfsgacUfuUfGfga nghl
UACUGAUUUA 1675 | agUfaCfugauususa 2771 | a 23
cod
AUCAGUACUUCCA asuscaguAfcULfULCE nghl
AAGUCUAU 1676 | caaagucuaul96 27772 | a 21
dbi
AUAGACUUUGGAA asUfsagaCfuUfUfgg nghl
GUACUGAUUU 1677 | aaGfuAfcugaususu 2773 | a 23
cod
GCUAAAUCAGUAC gscsuaaaUfcAfGEUL nghi
UUCCAAAG 1678 | acuuccaaagl96 2774 | a 21
adi
CUUUGGAAGUACU csUfsuugGfaAfGfua nghl
GAUUUAGCAU 1679 | cuGfaUfuuagcsasu 2775 | a 23
cod
UGCUAAAUCAGUA usgscuaaAfuCfAfGEt nghl
CUUCCAAA 1680 | uacuuccaaal96 2776 | a 21

324/389



52561

-325-
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tyu dugc cai | ID u
cai bién NO: bién NO: soi dai
ddi
UUUGGAAGUACUG usUfsuggAfaGfUfac nghl
AUUUAGCAUG 1681 | ugAfuUfuagcasusg 2777 | a 23
cd
UCAGCAUGCCAAU uscsagcaUfgCtfCfAfL nghi
AUGUGUGG 1682 | auauguguggL96 2778 | a 21
dbi
CCACACAUAUUGG csCtfsacaCfaUfAfuu nghl
CAUGCUGACC 1683 | ggCfaUfgcugascsc 2779 | a 23
cod
CAGCAUGCCAAUA csasgcauGfcCfAfAL nghi
UGUGUGGG 1684 | uauguguggglL96 2780 | a 21
gbi
CCCACACAUAUUG csCfscacAfcAfUfau nghi
GCAUGCUGAC 1685 | ugGfcAfugcugsasc 2781 | a 23
cod
AGGGUCAGCAUGC asgsggucAfgCfAfUL nghil
CAAUAUGU 1686 | gccaauaugul96 2782 | a 21
déi
ACAUAUUGGCAUG asCfsaualUfuGfGfca nghl
CUGACCCUCU 1687 | ugCfuGfacccuscsu 2783 | a 23
cd
GAGGGUCAGCAUG gsasggguCfaGfCEtAL nghl
CCAAUAUG 1688 | ugccaauaugl96 2784 | a 21
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52561

- 326 -
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
gdi
CAUAUUGGCAUGC csAfsuauUfgGfCfau nghi
UGACCCUCUG 1689 | gcUfgAfcccucsusg 2785 | a 23
cod
GCAUAUGUGGCUA gscsauauGfuGIGECt nghl
AAGCAAUA 1690 |uaaagcaaual96 2786 |a 21
abi
UAUUGCUUUAGCC usAfsuugCfulUfUfag nghl
ACAUAUGCAG 1691 | ccAfcAfuaugcsasg 2787 | a 23
cod
CAUAUGUGGCUAA csasuaugUfgGEfCfUL nghi
AGCAAUAG 1692 | aaagcaauagl96 2788 | a 21
dabi
CUAUUGCUUUAGC csUfsauuGfcUfUfua nghi
CACAUAUGCA 1693 | gcCfaCfauaugscsa 2789 | a 23
cd
UGCUGCAUAUGUG usgscugcAfuAfULGE nghl
GCUAAAGC 1694 | uggcuaaagcL96 2790 | a 21
déi
GCUUUAGCCACAU gsCfsuuuAfgCfCtac nghil
AUGCAGCAAG 1695 | auAfuGfcagcasasg 2791 | a 23
cod
UUGCUGCAUAUGU ususgcugCfaUfAfUL nghl
GGCUAAAG 1696 | guggcuaaagl96 2792 | a 21
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52561

- 327 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu duogc cai |1ID u
cai bién NO: |bién NO: |sgi |dai
dabi
CUUUAGCCACAUA csUfsuuaGfcCfAfca nghi
UGCAGCAAGU 1697 |uaUfgCfagcaasgsu 2793 | a 23
cod
AAAUGAUGAAGAA asasaugaUfgAfAfGEt nghl
ACUUUGGC 1698 | aaacuuuggcL96 2794 | a 21
déi
GCCAAAGUUUCUU gsCfscaaAfgUfUfuc nghi
CAUCAUUUGC 1699 |uuCtfaUfcauuusgsc 2795 | a 23
cd
AAUGAUGAAGAAA asasugauGfaAfGIATL nghi
CUUUGGCU 1700 | aacuuuggcul96 2796 | a 21
dbi
AGCCAAAGUUUCU asGfscca”hAfaGfUfuu nghl
UCAUCAUUUG 1701 | cuUfcAfucauususg 2797 | a 23
cod
GGGCAAAUGAUGA gsgsgcaaAfuGfAfUL nghil
AGAAACUU 1702 | gaagaaacuul96 2798 | a 21
dbi
AAGUUUCUUCAUC asAfsguuUfcUfUfca nghl
AUUUGCCCCA 1703 | ucAfuUfugcccscsa 2799 |a 23
cod
GGGGCAAAUGAUG gsgsggcaAfaUfGEAL nghl
AAGAAACU 1704 |ugaagaaacul96 2800 | a 21
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52561

-328 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
adi
AGUUUCUUCAUCA asGfsuuuCfuUfCfau nghl
UUUGCCCCAG 1705 | caUfuUfgcccesasg 2801 | a 23
cod
GAGAUACUAAAGG gsasgauaCfuAfAfAf nghl
AAGAAUUC 1706 | ggaagaauucL96 2802 | a 21
aéi
GAAUUCUUCCUUU gsAfsauuCfuUfCfcu nghi
AGUAUCUCGA 1707 |uwuAfgUfaucucsgsa 2803 | a 23
cod
AGAUACUAAAGGA asgsauacUfaAfALGE nghl
AGAAUUCC 1708 | gaagaauucclL96 2804 | a 21
gdi
GGAAUUCUUCCUU gsGfsaauUfcUftUfcc nghi
UAGUAUCUCG 1709 |uwuUfaGfuaucuscsg 2805 | a 23
co
CCUCGAGAUACUA cscsucgaGfaUfALCt nghl
AAGGAAGA 1710 | uaaaggaagal96 2806 | a 21
adi
UCUUCCUUUAGUA usCfsuucCfulUfUfag nghl
UCUCGAGGAC 1711 |uaUfcUfcgaggsasc 2807 | a 23
cod
UCCUCGAGAUACU uscscucgAfgAfULAL nghi
AAAGGAAG 1712 | cuaaaggaaglL96 2808 | a 21

328/389



52561

- 329 -
Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh ty dugc cai | ID u
cadi bién NO: |bién NO: |soi |dai
dabdi
CUUCCUUUAGUAU csUfsuccUfuUfAfqgu nghil
CUCGAGGACA 1713 | auCfuCfgaggascsa 2809 |a 23
cod
ACAACUCAGGAUG ascsaacuCfaGfGfAf nghi
AAAAAUUU 1714 | ugaaaaauuul96 2810 | a 21
déi
AAAUUUUUCAUCC asAfsauuUfuUfCfau nghl
UGAGUUGUGG 1715 | ccUfgAfguugusgsg 2811 | a 23
co
CAACUCAGGAUGA csasacucAfgGfAfUL nghil
AAAAUUUU 1716 | gaaaaauuuul96 2812 |a 21
gdi
AAAAUUUUUCAUC asAfsaauUfuUfUfca nghi
CUGAGUUGUG 1717 |ucCfuGfaguugsusg 2813 | a 23
cod
CGCCACAACUCAG csgsccacAfaCfUECE nghi
GAUGAAAA 1718 | aggaugaaaal 96 2814 | a 21
dbi
UUUUCAUCCUGAG usUfsuucAfuCfCfug nghl
UUGUGGCGGC 1719 | agUfuGfuggcgsgsc 2815 | a 23
cd
CCGCCACAACUCA cscsgccaCfaAfCtUL nghl
GGAUGAAA 1720 | caggaugaaal96 2816 | a 21
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52561

-330-
Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai |ID u
cai bién NO: bién NO: soi dai
gabdi
UUUCAUCCUGAGU usUfsucaUfcCtfUfga nghi
UGUGGCGGCA 1721 | guUfgUfggcggscsa 2817 | a 23
cod
AGGGAAGGUGGAA asgsggaaGfgULGEGE nghil
Gucuuccu 1722 | aagucuuccul 96 2818 | a 21
adi
AGGAAGACUUCCA asGfsgaaGfaCfUfuc nghl
ccuucccuuc 1723 | caCfcUfucccususc 2819 | a 23
cd
GGGAAGGUGGAAG gsgsgaagGfuGLGEAL nghi
UCUUCCUG 1724 | agucuuccugL96 2820 | a 21
adi
CAGGAAGACUUCC csAfsggaAfgAfCtfuu nghi
ACCUUCCCUU 1725 | ccAfcCfuucccsusu 2821 | a 23
co
UGGAAGGGAAGGU usgsgaagGfgAfALfGE nghi
GGAAGUCU 1726 | guggaagucul96 2822 | a 21
déi
AGACUUCCACCUU asGfsacuUfcCftAfcc nghl
CCCUUCCACA 1727 |uuCfcCfuuccascsa 2823 | a 23
cod
GUGGAAGGGAAGG gsusggaaGfgGfAfAL nghi
UGGAAGUC 1728 | gguggaagucL96 2824 | a 21
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52561

- 331 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |sgi |dai
dadi
GACUUCCACCUUC gsAfscuuCfcAfCfcu nghl
CCUUCCACAG 1729 |ucCfcUfuccacsasg 2825 | a 23
cd
GGCGAGCUUGCCA gsgscgagCfuUfGECt nghi
CUGUGAGA 1730 | cacugugagal96 2826 | a 21
gdi
UCUCACAGUGGCA usCfsucaCfaGfUfgg nghl
AGCUCGCCGU 1731 | caAfgCfucgccsgsu 2827 | a 23
cod
GCGAGCUUGCCAC gscsgagcUfuGLCECt nghl
UGUGAGAG 1732 | acugugagagl96 2828 | a 21
gdi
CUCUCACAGUGGC csUfscucAfcAfGfug nghi
AAGCUCGCCG 1733 | gcAfaGfcucgcscsg 2829 | a 23
cod
GGACGGCGAGCUU gsgsacggCfgAfGECE nghl
GCCACUGU 1734 |uugccacugul96 2830 | a 21
adi
ACAGUGGCAAGCU asCfsaguGfgCfAfag nghl
CGCCGUCCAC 1735 | cuCfgCfcguccsasc 2831 | a 23
cod
UGGACGGCGAGCU usgsgacgGfcGIALGE nghi
UGCCACUG 1736 | cuugccacugl96 2832 | a 21
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52561

-332 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cadi bién NO: |bién NO: |soi |dai
dbi
CAGUGGCAAGCUC csAfsgugGfcAfAfgc nghi
GCCGUCCACA 1737 |ucGfcCfguccascsa 2833 | a 23
cod
AUGUGCGUAACAG asusgugcGfuAfAfCEt nghil
AUUCAAAC 1738 | agauucaaacL96 2834 | a 21
déi
GUUUGAAUCUGUU gsUfsuugAfaUfCfug nghi
ACGCACAUCA 1739 | uuAfcGfcacauscsa 2835 | a 23
cd
UGUGCGUAACAGA usgsugcgUfaAfCfAL nghl
UUCAAACU 1740 | gauucaaacul96 2836 | a 21
gbi
AGUUUGAAUCUGU asGfsuuuGfaAfUfcu nghl
UACGCACAUC 1741 | guUfaCfgcacasusc 2837 | a 23
cod
GAUGAUGUGCGUA gsasugauGfuGfCftGtE nghl
ACAGAUUC 1742 | uwaacagauucL96 2838 | a 21
dabi
GAAUCUGUUACGC gsAfsaucUfgUfUfac nghi
ACAUCAUCCA 1743 | gcAfcAfucaucscsa 2839 | a 23
cod
GGAUGAUGUGCGU gsgsaugaUfgULGECtE nghi
AACAGAUU 1744 | guaacagauul96 2840 | a 21
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52561

- 333 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: soi dai
dbi
AAUCUGUUACGCA asAfsucuGfuUfAfcg nghl
CAUCAUCCAG 1745 | caCfaUfcauccsasg 2841 | a 23
cod
GGGUCAGCAUGCC gsgsgucaGfcATfULGE nghil
AAUAUGUG 1746 | ccaauaugugl96 2842 | a 21
dbi
CACAUAUUGGCAU csAfscauAfuULfGfgc nghi
GCUGACCCUC 1747 | auGfcUfgacccsusc 2843 | a 23
cod
GGUCAGCAUGCCA gsgsucagCfaUfGECE nghi
AUAUGUGU 1748 | caauaugugul 96 2844 | a 21
géi
ACACAUAUUGGCA asCfsacaUfaUfUfgg nghl
UGCUGACCCU 1749 | caUfgCfugaccscsu 2845 | a 23
cod
CAGAGGGUCAGCA csasgaggGfuCfAfGE nghl
UGCCAAUA 1750 | caugccaaual96 2846 | a 21
dadi
UAUUGGCAUGCUG usAfsuugGfcAfUfgc nghl
ACCCUCUGUC 1751 |ugAfcCfcucugsusc 2847 | a 23
cod
ACAGAGGGUCAGC ascsagagGIfgULCLAL nghi
AUGCCAAU 1752 | gcaugccaaul96 2848 | a 21
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52561

-334 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugce cai | ID u
cai bién NO: bién NO: soi dai
dbi
AUUGGCAUGCUGA asUfsuggCfalUfGfcu nghi
CCccucuaucc 1753 | gaCfcCfucuguscsc 2849 | a 23
cd
GCUUGAAUGGGAU gscsuuga”AfuGfGEGE nghi
CUUGGUGU 1754 | aucuuggugul96 2850 | a 21
déi
ACACCAAGAUCCC asCfsaccAfaGfAfuc nghi
AUUCAAGCCA 1755 | ccAfuUfcaagcscsa 2851 | a 23
cod
CUUGAAUGGGAUC csusugaaUfgGEGEATL nghi
UUGGUGUC 1756 |ucuuggugucL96 2852 | a 21
gbi
GACACCAAGAUCC gsAfscacCfaAfGfau nghi
CAUUCAAGCC 1757 | ccCfaUfucaagscsc 2853 | a 23
cd
CAUGGCUUGAAUG csasuggcUfuGfAfAfL nghl
GGAUCUUG 1758 | ugggaucuuglL96 2854 | a 21
gdi
CAAGAUCCCAUUC csAfsagaUfcCfCfau nghl
AAGCCAUGUU 1759 | ucAfaGfccaugsusu 2855 | a 23
cod
ACAUGGCUUGAAU ascsauggCfuULfGEAL nghi
GGGAUCUU 1760 | augggaucuulL96 2856 | a 21
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- 335 -
Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai |ID u
cai bién NO: |bién NO: |sgi |dai
déi
AAGAUCCCAUUCA asAfsgauCfcCfAfuu nghl
AGCCAUGUUU 1761 | caAfgCfcaugususu 2857 | a 23
cod
UCAAAUGGCUGAG uscsaaauGfgCfULGE nghi
AAGACUGA 1762 | agaagacugal96 2858 | a 21
déi
UCAGUCUUCUCAG usCfsaguCfuUfCtuc nghil
CCAUUUGAUA 1763 | agCfcAfuuugasusa 2859 | a 23
cod
CAAAUGGCUGAGA csasaaugGfcULGLAL nghi
AGACUGAC 1764 | gaagacugacL96 2860 | a 21
abdi
GUCAGUCUUCUCA gsUfscagUfcUtfUfcu nghl
GCCAUUUGAU 1765 | caGfcCfauuugsasu 2861 |a 23
cod
GAUAUCAAAUGGC gsasuaucAfaAfULGE nghil
UGAGAAGA 1766 | gcugagaagal96 2862 | a 21
déi
UCUUCUCAGCCAU usCfsuucUfcAfGfcc nghi
UUGAUAUCUU 1767 | auUfuGfauaucsusu 2863 | a 23
cd
AGAUAUCAAAUGG asgsauauCfaAfAfUL nghi
CUGAGAAG 1768 | ggcugagaaglL96 2864 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbdi
CUUCUCAGCCAUU csUfsucuCfaGfCfca nghl
UGAUAUCUUC 1769 |uuUfgAfuaucususc 2865 |a 23
cd
GAAAGUCAUCGAC gsasaagqguCrfaUfCfGt nghl
AAGACAUU 1770 | acaagacauul.96 2866 | a 21
ddi
AAUGUCUUGUCGA asAfsuguCfuUfGtuc nghl
UGACUUUCAC 1771 | gaUfgAfcuuucsasc 2867 | a 23
cod
AAAGUCAUCGACA asasagucAfuCfGEfAL nghi
AGACAUUG 1772 | caagacauuglL96 2868 | a 21
dbi
CAAUGUCUUGUCG csAfsaugUfcUfUfqgu nghl
AUGACUUUCA 1773 | cgAfuGfacuuuscsa 2869 | a 23
cd
AUGUGAAAGUCAU asusgugaAfaGfULCE nghi
CGACAAGA 1774 | aucgacaagal96 2870 | a 21
daéi
UCUUGUCGAUGAC |l usCfsuugUfcGfAfug nghl
UUUCACAUUC 1775 | acUfuUfcacaususc 2871 | a 23
cd
AAUGUGAAAGUCA asasugugAfaAfGfUL nghl
UCGACAAG 1776 | caucgacaagL96 2872 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi dai
dbi
CUUGUCGAUGACU csUfsuguCfgAfUfga nghi
UUCACAUUCU 1777 | cuUfuCfacauuscsu 2873 | a 23
cod
GGCUAAUUUGUAU gsgscuaaUfuULGEUL nghi
CAAUGAUU 1778 | aucaaugauul96 2874 | a 21
dbi
AAUCAUUGAUACA asAfsucaUfuGfAfua nghl
AAUUAGCCGG 1779 | caAfaUfuagccsgsg 2875 | a 23
co
GCUAAUUUGUAUC gscsuaauUfuGfULATL nghi
AAUGAUUA 1780 |ucaaugauual 96 2876 | a 21
dbi
UAAUCAUUGAUAC usAfsaucAfuUfGfau nghil
AAAUUAGCCG 1781 | acAfaAfuuagcscsg 2877 |a 23
cod
CCCCGGCUAAUUU cscsccggCfuAfAfUL nghi
GUAUCAAU 1782 | uuguaucaaul96 2878 | a 21
gbi
AUUGAUACAAAUU asUfsugaUfaCfAfaa nghi
AGCCGGGGGA 1783 |uwuAfgCfcggggsgsa 2879 | a 23
cod
CCCCCGGCUAAUU cscscccgGfcULAfAT nghl
UGUAUCAA 1784 | uuuguaucaal96 2880 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
dbdi
UUGAUACAAAUUA usUfsgauAfcAfAfau nghi
GCCGGGGGAG 1785 |uaGfcCfgggggsasg 2881 | a 23
cd
UGUCGACUUCUGU usgsucgaCfuUfCfUL nghi
UUUAGGAC 1786 | guuuuaggacL96 2882 |a 21
ddi
GUCCUAAAACAGA gsUfsccuAfaAfAfca nghi
AGUCGACAGA 1787 | gaAfgUfcgacasgsa 2883 | a 23
cod
GUCGACUUCUGUU gsuscgacUfuCtfULGE nghi
UUAGGACA 1788 | uuuuaggacalL96 2884 | a 21
ddi
UGUCCUAAAACAG usGfsuccUfaAfAfac nghi
AAGUCGACAG 1789 | agAfaGfucgacsasg 2885 | a 23
cod
GAUCUGUCGACUU gsasucugULfcGfALCE nghl
CUGUUUUA 1790 | uucuguuuual 96 2886 | a 21
daéi
UAAAACAGAAGUC usAfsaaaCfaGfAfag nghl
GACAGAUCUG 1791 |ucGfaCfagaucsusg 2887 | a 23
cod
AGAUCUGUCGACU asgsaucuGfuCfGEAfL nghl
UCcuGuuuUu 1792 | cuucuguuuuL96 2888 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |[s¢i |dai
dadi
AAAACAGAAGUCG asAfsaacAfgAfAfgu nghi
ACAGAUCUGU 1793 | cgAfcAfgaucusgsu 2889 | a 23
cod
CCGAGAAGUCACC cscsgagaAfgULCEAT nghl
AAGAAGCU 1794 | ccaagaagcul96 2890 | a 21
géi
AGCUUCUUGGUGA asGfscuuCfuUfGtgu nghl
CUUCUCGGUC 1795 | gaCfuUfcucggsusc 2891 | a 23
cod
CGAGAAGUCACCA csgsagaaGfuCfAfCt nghl
AGAAGCUA 1796 | caagaagcual96 2892 | a 21
abi
UAGCUUCUUGGUG usAfsgculUfcUfUfgg nghi
ACUUCUCGGU 1797 |ugAfcUfucucgsgsu 2893 | a 23
cod
AGGACCGAGAAGU asgsgaccGfaGfAfAf nghi
CACCAAGA 1798 | gucaccaagal96 2894 | a 21
adi
UCUUGGUGACUUC usCfsuugGfuGfAfcu nghi
UCGGUCCUUG 1799 |ucUfcGfguccususg 2895 | a 23
cod
AAGGACCGAGAAG asasggacCfgAfGfAL nghil
UCACCAAG 1800 | agucaccaagl96 2896 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai |ID u
cai bién NO: |bién NO: |soi |dai
dbi
CUUGGUGACUUCU csUfsuggUfgAfCfuu nghl
CGGUCCUUGU 1801 | cuCfgGfuccuusgsu 2897 | a 23
co
AAACAUGGCUUGA asasacauGfgCfULUL nghil
AUGGGAUC 1802 | gaaugggauclL96 2898 | a 21
aédi
GAUCCCAUUCAAG gsAfsuccCfaUfUfca nghi
CCAUGUUUAA 1803 | agCfcAfuguuusasa 2899 | a 23
cod
AACAUGGCUUGAA asascaugGfcULULGE nghi
UGGGAUCU 1804 | aaugggaucul96 2900 | a 21
dbi
AGAUCCCAUUCAA asGfsaucCfcAfUfuc nghi
GCCAUGUUUA 1805 | aaGfcCfauguususa 2901 | a 23
cod
UGUUAAACAUGGC usgsuuaa”AfcAfULGE nghl
UUGAAUGG 1806 | gcuugaauggl96 2902 | a 21
daédi
CCAUUCAAGCCAU csCfsauuCfaAfGtcc nghl
GUUUAACAGC 1807 | auGfuUfuaacasgsc 2903 | a 23
cod
CUGUUAAACAUGG csusguuaAfaCfAfUL nghi
CUUGAAUG 1808 | ggcuugaauglL96 2904 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |[soi |dai
abi
CAUUCAAGCCAUG csAfsuucAfaGfCfca nghl
UUUAACAGCC 1809 |ugUfuUfaacagscsc 2905 | a 23
cd
GACUUGCUGCAUA gsascuugCfuGfCftAf nghl
UGUGGCUA 1810 |uauguggcual.96 2906 | a 21
déi
UAGCCACAUAUGC |- usAfsgccAfcAfUfau nghi
AGCAAGUCCA 1811 | gcAfgCfaagucscsa 2907 | a 23
cod
ACUUGCUGCAUAU ascsuugcUfgCfAfUL nghi
GUGGCUAA 1812 | auguggcuaal.96 2908 | a 21
géi
UUAGCCACAUAUG usUfsagcCfaCfAfua nghl
CAGCAAGUCC 1813 |ugCfaGfcaaguscsc 2909 | a 23
cd
AGUGGACUUGCUG asgsuggaCfuUfGEfCEt nghi
CAUAUGUG 1814 |ugcauaugugl96 2910 | a 21
daéi
CACAUAUGCAGCA csAfscauAfuGfCfag nghl
AGUCCACUGU 1815 | caAfgUfccacusgsu 2911 |a 23
cd
CAGUGGACUUGCU csasguggAfcUfULGE nghl
GCAUAUGU 1816 | cugcauaugul96 2912 |a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
ddi
ACAUAUGCAGCAA asCfsauaUfgCfAfgc nghl
GUCCACUGUC 1817 | aaGfuCfcacugsusc 2913 | a 23
cd
UAAAUCAGUACUU usasaaucAfgULfAfCt nghil
CCAAAGUC 1818 | uuccaaagucL96 2914 | a 21
abi
GACUUUGGAAGUA gsAfscuuUfgGfAfag nghl
CUGAUUUAGC 1819 |uaCfuGfauuuasgsc 2915 | a 23
cod
AAAUCAGUACUUC asasaucaGfuAfCfUL nghl
CAAAGUCU 1820 | uccaaagucul96 2916 | a 21
ddi
AGACUUUGGAAGU asGfsacuUfuGtfGfaa nghi
ACUGAUUUAG 1821 | guAfcUfgauuusasg 2917 | a 23
cod
AUGCUAAAUCAGU asusgcuaAfaUfCEAf nghl
ACUUCCAA 1822 | guacuuccaal96 2918 | a 21
dbi
UUGGAAGUACUGA usUfsggaAfgUfAfcu nghl
UUUAGCAUGU 1823 | gaUfuUfagcausgsu 2919 | a 23
cod
CAUGCUAAAUCAG csasugcuAfaAfULCE nghl
UACUUCCA 1824 | aguacuuccal96 2920 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu duoc cai | ID u
cai bién NO: |bién NO: |sogi |dai
abi
UGGAAGUACUGAU usGfsgaaGfuAfCfug nghi
UUAGCAUGUU 1825 | auUfuAfgcaugsusu 2921 | a 23
cod
UCCUCAAUUGAAG uscscucaAfuULfGfAL nghi
AAGUGGCG 1826 | agaaguggcgL96 2922 | a 21
abi
CGCCACUUCUUCA csGfsccaCfuUfCfuu nghl
AUUGAGGAGG 1827 | caAfuUfgaggasgsg 2923 | a 23
cod
CCUCAAUUGAAGA cscsucaaUfuGfAfAT nghi
AGUGGCGG 1828 | gaaguggcgglL96 2924 | a 21
ddi
CCGCCAcCUUCUUC csCfsgccAfcUfUfcu nghl
AAUUGAGGAG 1829 |ucAfaUfugaggsasg 2925 | a 23
cd
CACCUCCUCAAUU csasccucCfuCftfAfAf nghl
GAAGAAGU 1830 | uugaagaagul96 2926 | a 21
dgbdi
ACUUCUUCAAUUG asCfsuucUfuCfAfau nghl
AGGAGGUGGC 1831 |ugAfgGfaggugsgsc 2927 | a 23
cod
CCACCUCCUCAAU cscsaccuCfcULCEAL nghl
UGAAGAAG 1832 | auugaagaagl96 2928 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |s¢i |dai
déi
CUUCUUCAAUUGA csUfsucuUfcAfAfuu nghl
GGAGGUGGCC 1833 | gaGfgAfgguggscsc 2929 | a 23
cod
CAAGAUGUCCUCG csasagauGfuCfCfUf nghi
AGAUACUA 1834 | cgagauacual 96 2930 | a 21
dbi
UAGUAUCUCGAGG usAfsgualUfcUfCfga nghi
ACAUCUUGAA 1835 | ggAfcAfucuugsasa 2931 | a 23
cod
AAGAUGUCCUCGA asasgaugUfcCfULCE nghl
GAUACUAA 1836 | gagauacuaal.96 2932 | a 21
dbdi
UUAGUAUCUCGAG usUfsaguAfuCftUfcg nghl
GACAUCUUGA 1837 | agGfaCfaucuusgsa 2933 | a 23
cbd
UGUUCAAGAUGUC usgsuucaAfgAfULGE nghi
CUCGAGAU 1838 | uccucgagaul96 2934 | a 21
abdi
AUCUCGAGGACAU asUfscucGfaGfGfac nghi
CUUGAACACC 1839 | auCfuUfgaacascsc 2935 | a 23
cd
GUGUUCAAGAUGU gsusguucAfaGfAfUL nghi
CCUCGAGA 1840 | guccucgagal96 2936 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: soi | dai
adi
UCUCGAGGACAUC usCfsucgAfgGfAfca nghl
UUGAACACCU 1841 |ucUfuGfaacacscsu 2937 | a 23
cod
ACAUGCUAAAUCA ascsaugcUfaAfALUL nghi
GUACUUCC 1842 | caguacuuccL96 2938 | a 21
daédi
GGAAGUACUGAUU gsGfsaagUfaCfUfga nghi
UAGCAUGUUG 1843 |uuUfaGfcaugususg 2939 | a 23
cod
CAUGCUAAAUCAG csasugcuAfaAfULCE nghi
UACUUCCA 1844 | aguacuuccal96 2940 | a 21
dbi
UGGAAGUACUGAU usGfsgaaGfuAfCfug nghi
UUAGCAUGUU 1845 | auUfuAfgcaugsusu 2941 | a 23
cd
AACAACAUGCUAA asascaacAfuGfCfUL nghi
AUCAGUAC 1846 | aaaucaguacL96 2942 | a 21
ddi
GUACUGAUUUAGC gsUfsacuGfaUfUfua nghi
AUGUUGUUCA 1847 | gcAfuGfuuguuscsa 2943 | a 23
cod
GAACAACAUGCUA gsasacaaCfaUfGECEt nghi
AAUCAGUA 1848 | uaaaucagual96 2944 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
ddi
UACUGAUUUAGCA usAfscugAfuUfUfag nghi
UGUUGUUCAU 1849 | caUfgUfuguucsasu 2945 | a 23
cbd
GAAAGGCACUGAU gsasaaggCfaCfULGE nghi
GUUCUGAA 1850 | auguucugaal96 2946 | a 21
aéi
UUCAGAACAUCAG usUfscagAfaCfAfuc nghl
UGCCUUUCCG 1851 | agUfgCfcuuucscsg 2947 | a 23
cod
AAAGGCACUGAUG asasaggcAfcULGEAL nghi
UUCUGAAA 1852 | uguucugaaal96 2948 | a 21
déi
UUUCAGAACAUCA usUfsucaGfaAfCfau nghi
GUGCCcUUuUCC 1853 | caGfuGfccuuuscsc 2949 | a 23
cod
UGCGGAAAGGCAC usgscggaAfaGfGECt nghi
UGAUGUUC 1854 | acugauguucL96 2950 | a 21
abi
GAACAUCAGUGCC gsAfsacaUfcAfGfug nghi
UUUCCGCACA 1855 | ccUfuUfccgcascsa 2951 |a 23
cd
GUGCGGAAAGGCA gsusgcggAfaAfGEGE nghi
CUGAUGUU 1856 | cacugauguulL96 2952 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: |bién NO: |[sgi |dai
déi
AACAUCAGUGCCU asAfscauCfaGfUfgc nghi
UUCCGCACAC 1857 | cuUfuCfcgcacsasc 2953 | a 23
cod
GUCAGCAUGCCAA gsuscagcAfuGEfCECt nghl
UAUGUGUG 1858 | aauauguguglL96 2954 | a 21
dbdi
CACACAUAUUGGC csAfscacAfuAfUfug nghl
AUGCUGACCC 1859 | gcAfuGfcugacscsc 2955 | a 23
cod
UCAGCAUGCCAAU uscsagcaUfgCfCfAL nghi
AUGUGUGG 1860 | auauguguggL96 2956 | a 21
ddi
CCACACAUAUUGG csCfsacaCfaUfAfuu nghl
CAUGCUGACC 1861 | ggCfaUfgcugascsc 2957 | a 23
cd
GAGGGUCAGCAUG gsasggguCfaGfCtALf nghl
CCAAUAUG 1862 | ugccaauauglL96 2958 | a 21
dabdi
CAUAUUGGCAUGC csAfsuauUfgGfCfau nghl
UGACCCUCUG 1863 | gcUfgAfcccucsusg 2959 | a 23
cod
AGAGGGUCAGCAU asgsagggULfcAfGECTE nghl
GCCAAUAU 1864 | augccaauaul96 2960 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
déi
AUAUUGGCAUGCU asUfsauuGfgCfAfug nghi
GACCCUCUGU 1865 | cuGfaCfccucusgsu 2961 | a 23
cd
GAUGCUCCGGAAU gsasugcuCfcGEGEAL nghl
GUUGCUGA 1866 | auguugcugal.96 2962 | a 21
daéi
UCAGCAACAUUCC usCfsagcAfaCfAfuu nghil
GGAGCAUCCU 1867 | ccGfgAfgcaucscsu 2963 | a 23
cod
AUGCUCCGGAAUG asusgcucCfgGfAfAf nghi
UUGCUGAA 1868 | uguugcugaal96 2964 | a 21
dbdi
UUCAGCAACAUUC usUfscagCfaAfCfau nghl
CGGAGCAUCC 1869 |ucCfgGfagcauscsc 2965 | a 23
cod
CAAGGAUGCUCCG csasaggaUfgCfUfLCE nghi
GAAUGUUG 1870 | cggaauguuglL96 2966 | a 21
daéi
CAACAUUCCGGAG csAfsacaUfuCfCtgg nghi
CAUCCUUGGA 1871 | agCfaUfccuugsgsa 2967 |a 23
cd
CCAAGGAUGCUCC cscsaaggAfuGEfCtUL nghl
GGAAUGUU 1872 | ccggaauguul96 2968 | a 21
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Trinh tu SEQ SEQ Chié
khéng duoc ID Trinh tu dugc cai | ID u
cai bién NO: bién NO: soi dai
adi
AACAUUCCGGAGC asAfscaulUfcCfGfga nghi
AUCCUUGGAU 1873 | gcAfuCfcuuggsasu 2969 |a 23
co
GCGUAACAGAUUC gscsguaaCfaGfALfUL nghi
AAACUGCC 1874 |ucaaacugccL96 2970 | a 21
ddi
GGCAGUUUGAAUC gsGfscagUfuUfGfaa nghi
UGUUACGCAC 1875 |ucUfgUfuacgcsasc 2971 | a 23
co
CGUAACAGAUUCA csgsuaacAfgAfULUL nghi
AACUGCCG 1876 | caaacugccglL96 2972 | a 21
dadi
CGGCAGUUUGAAU csGfsgcaGfuUfUfga nghi
CUGUUACGCA 1877 | auCfuGfuuacgscsa 2973 | a 23
cd
AUGUGCGUAACAG asusgugcGfuAfAfCE nghl
AUUCAAAC 1878 | agauucaaacL96 2974 | a 21
déi
GUUUGAAUCUGUU gsUfsuugAfaUfCfug nghl
ACGCACAUCA 1879 |uuAfcGfcacauscsa 2975 | a 23
cod
GAUGUGCGUAACA gsasugugCfgUfAfAfL nghi
GAUUCAAA 1880 | cagauucaaal96 2976 | a 21
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Trinh tu SEQ SEQ Chié
khéng dugc ID Trinh tu dugc cai |ID u
cdi bién NO: bién NO: soi dai
gdi
UUUGAAUCUGUUA usUfsugaAfuCfUfgu nghl
CGCACAUCAU 1881 |uaCfgCfacaucsasu 2977 | a 23
cod
AGAGAAGAUGGGC asgsagaaGfaUfGLGLt nghl
UACAAGGC 1882 | gcuacaaggclL96 2978 | a 21
ddi
GCCUUGUAGCCCA gsCfscuuGfuAfGfcc nghil
UCUUCUCUGC 1883 | caUfcUfucucusgsc 2979 | a 23
cbd
GAGAAGAUGGGCU gsasgaagAfuGfGEGE nghl
ACAAGGCC 1884 | cuacaaggcclL96 2980 | a 21
gdi
GGCCUUGUAGCCC gsGfsccuUfgUfAfgc nghi
AUCUUCUCUG 1885 | ccAfuCfuucucsusg 2981 | a 23
cd
AGGCAGAGAAGAU asgsgcagAfgAfAfGE nghi
GGGCUACA 1886 | augggcuacal96 2982 | a 21
déi
UGUAGCCCAUCUU usGfsuagCfcCfAfuc nghl
CUCUGCCUGC 1887 |uuCfuCfugccusgsc 2983 | a 23
co
CAGGCAGAGAAGA csasggcaGfaGfAfAf nghl
UGGGCUAC 1888 | gaugggcuacL96 2984 | a 21
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Trinh tu SEQ SEQ Chié
khéng duogc ID Trinh ty dugc cai | ID u
cai bién NO: |bién NO: |soi |dai
dbi
GUAGCCCAUCUUC gsUfsagcCfcAfUfcu nghl
UCUGCCUGCC 1889 |ucUfcUfgccugscsc 2985 | a 23
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Yéu ciu bao hd

1. Tac nhan ARNi s¢i kép (rc ché sy biéu hién cta hydroxyaxit oxidaza (HAO1)
trong té bao,

trong d6 tdc nhan ARNi s¢i kép c6 chira sgi c6 nghia va soi ddi nghia tao thanh ving
mach kép,

trong d6 soi dbi nghia c6 chtra it nhit 15 nucleotit lién tiép khac biét & khong nhiéu
hon 3 nucleotit so véi trinh tu nucleotit 5>-UAUAUUUCCAGGAUGAAAGUCCA-3’
(SEQ ID NO: 706);

o

cac nucleotit ctia soi ¢6 nghia va tat ca cdc nucleotit cia soi doi nghia

trong do tat ¢

chtra cai bién nucleotit, va
trong d6 it nhat mot sgi lién hop véi phoi tur.

2. Téc nhan ARNi s¢i kép theo diém 1, trong d6 it nht mot trong céc cai bién
nucleotit duge chon tr nhom gdm c6 cai bién nucleotit deoxy-tymin (dT) c6 dau tin cling
3°, cai bién nucleotit 2’-O-metyl, cai bién nucleotit 2’-flo, cai bién nucleotit 2°-deoxy, cai
bién nucleotit bi khoa, cai bién nucleotit mit bazo, cai bién nucleotit 2°-amino, cai bién
nucleotit 2’°-alkyl, cai bién nucleotit morpholino, cai bién phosphoramidat, cai bién nucleotit
chira bazo khong ty nhién, nucleotit chira céi bién nhom 5’-phosphorothioat, nucleotit chita
cai bién 5' phosphat hodc chét bit chude 5° phosphat, va nucleotit tén cung lién két v6i cai
bién din xuét cholesteryl hoic nhom bisdexylamit cua axit dodecanoic.

3. Téc nhan ARNI sgi kép theo diém 1 hodc 2, trong d6 tAt ca cac nucleotit cia
soi c6 nghia va tit ca cac nucleotit ctia soi dbi nghia doc 1ap chia cai bién nucleotit 2°-O-
metyl hodc cai bién nucleotit 2’-flo.

4. Tac nhan ARNI soi kép theo diém bat ky trong s6 cac diém tir 1 dén 3, trong
d6 it nhat mét soi bao gém phﬁn nho 3° ¢6 it nhét 1 nucleotit.

S. Téc nhan ARNI soi kép theo diém bét k¥ trong sb cac diém tir 1 dén 3, trong

d6 it nhAt mot sgi bao gém phé“m nhd & dau 3° ¢ it nhét 2 nucleotit.
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6.  Tacnhan ARNi soi kép theo diém bt ky trong sb cac diém tir 1 dén 5, trong
d6 téc nhan nay con bao gdm it nhat mot két ndi phosphorothioat hogic metylphosphonat

lién nucleotit.

7. Téc nhan ARNIi soi kép theo diém 6, trong d6 két ndi phosphorothioat hodc

metylphosphonat lién nucleotit 14 & dau 3’ ctia mot soi.

8. T4c nhan ARNI soi kép theo diém 7, trong d6 soi 12 soi di nghia.

9. Téc nhan ARNI soi kép theo diém 7, trong do6 sgi 1a sgi c6 nghia.

10.  Téc nhan ARNi soi kép theo diém 6, trong d6 két ndi phosphorothioat hosc
metylphosphonat lién nucleotit 13 & dau 5° ctia mot soi.

11.  Téc nhan ARNI soi kép theo diém 10, trong d6 soi 14 s¢i ddi nghia.

12.  Tac nhan ARNI soi kép theo diém 10, trong d6 sgi 12 soi c6 nghia.

13.  Téc nhan ARNi soi kép theo diém 6, trong d6 két ndi phosphorothioat hoac
metylphosphonat lién nucleotit 1a ¢ ca dau 5' va 3' clia mot soi.

14.  Thc nhan ARNi soi kép theo diém 13, trong d6 soi 14 sgi ddi nghia.

15.  Téc nhan ARNi soi kép theo diém 6, trong d6 tic nhan ARNi nay chira 6-8
lién két phosphothioat gifta cdc nucleotit.

16.  Téc nhan ARNI soi kép theo diém 15, trong d6 s¢i d6i nghia bao gdm hai cau
ndi phosphorothioat lién nucleotit & dAu tan cung 5° va hai cau néi phosphorothioat lién
nucleotit & du tan cing 3°, va soi ¢6 nghia bao gdm it nhét hai cdu ndi phosphorothioat lién
nucleotit & ddu tan ciing 5' hodic dau tan cing 3°.

17.  Téc nhan ARNi soi kép theo diém bt ky trong 36 cac diém tir 1 dén 16, trong
dé6 cap bazo & vitri 1 cua du 5’ cua soi ddi nghia coa sgi kép 1a cdp bazo AU.

18.  Téc nhan ARNI soi kép trc ché sy biéu hién clia hydroxyaxit oxidaza (HAO1)
trong té bao,

trong do tac nhan ARNi soi kép bao gbm sgi c6 nghia va sgi dbi nghia tao ra ving

sgi kép,
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trong d6 sgi c6 nghia c6 chira it nhat 15 nucleotit lién tiép khéac biét & khong nhiéu
hon 3 nucleotit so véi trinh ty nucleotit GACUUUCAUCCUGGAAAUAUA (SEQ ID NO:
589) va soi ddi nghia c6 chira it nhét 15 nucleotit lién tiép khéac biét & khong nhiéu hon 3
nucleotit so véi trinh ty nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO:
706),

trong do tat cd cac nucleotit ctia sgi ¢6 nghia doc lap bao gom cai bién dugce chon tir

nhém gdm c6 cai bién 2'-O-metyl va cai bién 2'-floro,

trong d6 soi c6 nghia bao gdm hai két ndi phosphorothioat lién nucleotit & dau 5°,

trong do tit ca cac nucleotit cua soi di nghia bao gdm cai bién dugc chon tir nhém
g0m c6 cai bién & 2°-O-metyl va cai bién & 2’-flo,

trong d6 soi dbi nghia bao gdm hai két ndi phosphorothioat lién nucleotit & dau 5’ va
hai két n6i phosphorothioat lién nucleotit & dau 3°, va

trong d6 soi ¢6 nghia lién hop vai phéi ttr 12 mot hodc nhiéu dan xuit GalNAc.

19.  Tac nhan ARNi soi kép theo diém bét ky trong sb cac diém tir 1 dén 18, trong
d6 ving soi kép ¢6 chidu dai 15-30 cip nucleotit.

20.  Téac nhan ARNi soi kép theo diém bat ky trong s6 cac diém tir 1 dén 19, trong
d6 mdi soi ¢6 chidu dai 15-30 nucleotit.

21.  Téac nhan ARNI s¢i kép theo diém 20, trong dé mdi sqi doc 1ap cb chiéu dai
19-30 nucleotit.

22.  Téc nhan ARNi soi kép theo diém 20, trong d6 mdi s¢i doc 1ap c6 chiéu dai
19-25 nucleotit.

23.  Téc nhin ARNi soi kép theo diém 20, trong d6 mdi s¢i doc 1ap 6 chiéu dai
19-23 nucleotit.

24.  Téac nhan ARNI sgi kép theo diém bét ky trong sb cac diém tir 1 dén 16, trong
d6 phdi tir 1a mot hodc nhidu dan xuit GalNAc.

25.  Téc nhan ARNi soi kép theo diém bat ky trong sd cac diém tir 1 dén 24, trong
d6 phdi tir 1a mot hodc nhidu din xuit GalNAc duge gén qua lién két nhanh hoéa tri hai hoac

hoa tri ba.
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26.  Tac nhan ARNi s¢i kép theo diém 25, trong d6 phdi tir 1

o} 0
0
HO O\/\/\”/N/\/\N o
AcHN S H H

27.  Téc nhan ARNi soi kép theo diém bt ky trong s6 cac diém tir 1 dén 26, trong
do6 phdi tir duge gin vao ddu 3’ cla sgi c6 nghia.

28.  Téc nhan ARNi soi kép theo diém 27, trong d6 tdc nhan ARNi soi kép lién
hop véi phdi tir nhu dwoc thé hién trong so do sau day

3

)
NN NN | .
o-T—x

,

Ho OH
HO
v § 7:
HO OH fo) H
o) H H i
HO O\A/YN\/\/N\[(\/O
0

AcHN 0 e}

o OH
%O N ’C'

HO N NSO
ACHN W\g’H H

trong d6 X 1a O hodc S.

29.  Téc nhan ARNi soi kép theo diém bét ky trong sb cac diém tir 1 dén 28, trong
d6 soi c6 nghia c6 chira it nhit 17 nucleotit lién tiép khac biét & khong nhidu hon 3 nucleotit

s0 V6i trinh ty nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO: 706).

30.  Téc nhan ARNI soi kép theo diém bat ky trong 36 céc diém tir 1 dén 29, trong
d6 soi c6 nghia c6 chtra it nhat 17 nucleotit lién tiép khac biét & khong nhiéu hon 3 nucleotit
s0 v6i trinh ty nucleotit GACUUUCAUCCUGGAAAUAUA (SEQ ID NO: 589) va soi dé6i
nghia c6 chura it nhat 17 nucleotit lién tiép khac biét & khong nhiéu hon 3 nucleotit so voi

trinh tr nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO: 706).
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31.  Tac nhan ARNIi sqi kép theo diém bét ky trong sb cac diém tir 1 dén 30, trong
d6 sgi ¢ nghia ¢6 chira it nhat 19 nucleotit lién tiép khac biét & khong nhidu hon 3 nucleotit

s0 voi trinh ty nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO: 706).

32.  Téac nhin ARNI soi kép theo diém bat ky trong sb cac diém tir 1 dén 31, trong
d6 soi c6 nghia ¢6 chira it nhat 19 nucleotit lién tiép khac biét & khong nhiéu hon 3 nucleotit
s0 v6i trinh tu nucleotit GACUUUCAUCCUGGAAAUAUA (SEQ ID NO: 589) va soi dbi
nghia ¢ chira it nhat 17 nucleotit lién tiép khéac biét & khéng nhiéu hon 3 nucleotit so Vi

trinh tu nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO: 706).

33.  Tac nhan ARNi soi kép theo diém bét ky trong sd cac diém tir 1 dén 32, trong
do6 soi ¢ nghia c6 chira trinh tu nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID
NO: 706).

34,  Téc nhan ARNi soi kép theo diém bét ky trong 36 cac diém tir 1 dén 33, trong
do s¢i ¢6 nghia c6 chira trinh tu nucleotit GACUUUCAUCCUGGAAAUAUA (SEQ ID
NO: 589) va soi d6i nghia c6 chira trinh tu nucleotit
UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID NO: 706).

35.  Téc nhan ARNI soi kép theo diém bat ky trong s6 cac diém tir 1 dén 34, trong
dé sgi c6 nghia g(‘A)m trinh tu nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ ID
NO: 706).

36.  Téc nhan ARNi soi kép theo diém bt ky trong s6 cac diém tir 1 dén 35, trong
d6 soi ¢6 nghia gdm trinh tu nucleotit GACUUUCAUCCUGGAAAUAUA (SEQ ID NO:
589) va soi d6i nghia gdm trinh tu nucleotit UAUAUUUCCAGGAUGAAAGUCCA (SEQ
ID NO: 706).

37.  Téac nhan ARNi soi kép theo diém bét ky trong s6 cac diém tir 1 dén 36, trong
d6 sgi c6 nghia chira trinh tu nucleotit 5°- gsascuuuCfaUfCfCfuggaaauaua-3’ (SEQ ID
NO:213) va soi dbi nghia chia trinh ty nucleotit 5’-usAfsuauUfuCfCfaggaUfgAfaagucscsa-
3’ (SEQ ID NO:330),

trong d6 a, g, ¢, vau lan luot 1a nucleotit A, G, C, va U dugc cai bién 2’-O-metyl (2°-
OMe); Af, Gf, Cf, va Uf 1an luot 1a nucleotit A, G, C, va U dugc cai bién 2’-flo; va s 1a két

nbi phosphorothioat.
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38.  Tac nhan ARNi s¢i kép theo diém bét ky trong sb cac diém tir 1 dén 37, trong
do soi c6 nghia chira trinh tu nucleotit 5°- gsascuuuCfaUfCfCfuggaaauaua-3° (SEQ ID
NO:213) va sgi d6i nghia chira trinh ty nucleotit 5°-usAfsuauUfuCfCfaggaUfgA faagucscsa-
37 (SEQ ID NO:330),

trong dd a, g, c, vau 1an luot 1a nucleotit A, G, C, va U duoc cai bién 2’-O-metyl (2°-
OMe); Af, Gf, Cf, va Uf 1an luot 12 nucleotit A, G, C, va U dugc cai bién 2°-flo; va s 1a két

nbi phosphorothioat,

trong d6 phéi tir lién hop v6i ddu 3° ctia soi ¢6 nghia nhu dugc thé hién trong so dd

sau day

AcHN ) 7:
Ho LOH 3
HOAcHN \/\/Y ~ \“/\/
o o o
HO OH K
o)

0
HO&%O N
\/\/\n,H

AcHN o

i trong d6 X 13 O.

39.  Té bao phan 1ap chira tac nhAn ARNIi soi kép theo diém bat ky trong so cac

diém tir 1 dén 38.

40.  Duogc pham chita tic nhan ARNi sgi kép theo diém bét ky trong s6 céac diém

tr 1 dén 38.

41.  Duogc phdm theo diém 40, trong d6 tdc nhan ARNi s¢i kép c6 mit trong dung
dich khong dém.

42.  Dugc pham theo diém 41, trong d6 dung dich khong dém 1a nude.
43.  Dugc pham theo diém 41, trong d6 dung dich khong dém 1a nuéc mudi.

44.  Dugc pham theo diém 40, trong d6 tac nhan ARNi soi kép c¢6 mit trong dung
dich dém.
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45.  Duoc phém theo diém 44, trong d6 dung dich dém chtra axetat, xitrat,

prolamin, cacbonat, hodc phosphat hoic dang két hop bat ky cua chung.

46. Duoc phém theo diém 44, trong d6 dung dich dém nay la nudc mudi dém
phosphat (PBS).

47.  Téc nhan ARNI s¢i kép trc ché sy biéu hién cta hydroxyaxit oxidaza (HAO1)

trong té bao,

trong do6 tac nhan ARNI s¢i kép bao gom soi ¢6 nghia va sgi doi nghia tao ra ving

soi kép,

trong do soi ¢O nghia c6 chira trinh ty nucleotit 5°- gsascuuuCfaUfCfCfuggaaauaua-
3’ (SEQ ID NO:213) va soi dbi nghia chira trinh tu nucleotit 5°-
usAfsuauUfuCfCfaggaUfgAfaagucscsa-3” (SEQ ID NO:330),

trong d6 a, g, c,vau lan luot 1a nucleotit A, G, C, va U duogc cai bién 2’-0O-metyl (2°-
OMe): Af, Gf, Cf, va Uf 1in luot 1a nucleotit A, G, C, va U dugc cai bién 2’-flo; va s 1a két

nbi phosphorothioat,

trong d6 phéi tir lién hop véi d4u 3’ ctia soi ¢6 nghia nhu dugc thé hién trong so do

sau day

Ho OH
ey 0N 0
HOA - O\/\/\n/N\/\,N O
Cl
5
HO (OH

O

AcHN

Ho (OH °
NS¢
HO N N"~0
A g TR , trong d6 X 12 O.

48.  Té bao phan 1ap chira tic nhan ARNi sgi kép theo diém 47.
49.  Dugc phim chita tic nhan ARNi soi kép theo diém 47.

50.  Tac nhan ARNi s¢i kép Grc ché su biéu hién cta hydroxyaxit oxidaza (HAO1)

trong té bao,
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trong d6 tdc nhan ARNi soi kép bao gdm s¢i ¢6 nghia va soi dbi nghia tao ra vung
soi kép,

trong d6 soi c6 nghia gém trinh tu nucleotit 5°- gsascuuuCfaUfCfCfuggaaauaua-3’
(SEQ ID NO:213) va soi d6i nghia gdm trinh tw nucleotit 5°-
usAfsuauUfuCfCfaggaUfgAfaagucscsa-3’ (SEQ ID NO:330),

trong d6 a, g, ¢, vau lan luot 12 nucleotit A, G, C, va U dugc cai bién 2’-O-metyl (2°-
OMe); Af, Gf, Cf, va Uf 1an luot 1a nucleotit A, G, C, va U duogc cai bién 2°-flo; va s 1a két
nbi phosphorothioat,

trong d6 phéi tir lién hop véi ddu 3’ cia soi ¢ nghia nhu duge thé hién trong so dd

sau day

0 , trong d6 X 1a O.

51.  Té bao phan 1ap chira tic nhan ARNIi s¢i kép theo diém 50.

52.  Duoc pham chura tac nhan ARNi s¢i kép theo diém 50.

53.  Phuong phap Grc ché in vitro sy biéu hién HAO!1 trong té bao, phuong phép
nay bao gdm céc budc:

(a)  cho té bao tiép xic v6i tac nhan ARNi soi kép theo diém bt ky trong s6 cac
diém tir 1 dén 38, 47, va 50, hodc dugc phim theo didm bat ky trong s6 céc diém tir 40 dén
46,49, va 52; va

(b)  duy tri té bao san xut duoc trong bude (a) trong thoi gian di dé dat dugc su
thoai hoa cuia ban phién ma mARN cua gen HAOI, béng cach do uc ché su biéu hién cua

gen HAOI trong té bao.
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