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Linh vue ky thuat dugc dé cap

Sang ché dé cap dén oligome ddi nghia ma cho phép bo qua exon 45 trong gen

dystrophin cua nguoi, va dugc pham chira oligome nay.
Tinh trang ky thuit cia sang ché

Bénh loan du:éng co Duchenne (Duchenne muscular dystrophy - DMD) 1a bénh
co tién trién di truyén véi ty 1€ méc phai cao nhat ma xay ra véi tAn xuét khoang mot
trén 3500 bé trai so sinh. Trong thoi ky b me, cac bénh nhan DMD hau hét thé hién
chirc nang van dong gidng nhu tré binh thuong, nhung ching thé hién cac déu hiéu yéu
co & do tudi khoang 4 dén 5 tudi. Sau d6 chimg yéu co cia ching tién trién dén muc
mAt kha nang di lai cho dén do tudi khoang 12 tudi va cubi cling dan dén tir vong & do
tudi hai muoi do suy tim hogc suy ho hip. DMD la mot bénh nghiém trong. Hién tai,
khong co liéu phap hitu hi¢u ddi v6i DMD, va do do su phat trién céc tac nhan tri liéu
méi 1a cuc ky can thiét.

DMD duoc biét 1a gy ra boi sy dot bién trong gen dystrophin. Gen dystrophin
ndm trén nhidém sic thé X va 1a gen rat lén bao gdm 2,2 triéu cap nuleotit cia ADN.
ADN nay dugc phién ma thanh tién chit mARN va tiép theo dugc cit nbi dé loai b cac
intron, do d6 dan dén mARN g61n 79 exon duogc lién két véi nhau, ma co chiéu dai 1a
13.993 bazo. mARN nay dugc dich ma thanh 3.685 axit amin dé tao thanh protein
dystrophin. Protein dystrophin ¢6 lién quan dén su duy tri tinh 6n dinh mang cua cac té
bao co va 12 can thiét dé khién cho céc té bao co it bi thuong ton dén murc pha huy. Cac
bénh nhan DMD ¢6 dot bién & gen dystrophin va do d6 hau hét 12 thé hién khong c6 su
biéu hién protein dystrophin chirc nang trong cac té bao co cua ho. Vi ly do nay, trong
co thé cac bénh nhan DMD, céc té bao co ¢ thé khong con gitr cAu truc ctia chung va
rAt nhiéu ion canxi chay vao trong céac té bao co. Két qua 13, phan Gmg tuong tu nhu phan

mg viém s& dién ra dé thic ddy sy xo hoa, do do cac té bao co rat kho phuc hoi.

Chung loan dudng co Becker (Becker Muscular Dystrophy - BMD) cling dugc
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gay ra boi su dot bién trong gen dystrophin. Triéu chimg cta n6 1a su yéu co dugc thiy,
nhung thuong nhe hon va tién trién cham hon so v6i DMD, do d6 BMD phat trién &
thoi ky trudng thanh trong hau hét cac trudong hop. Céc khac biét vé cac triéu ching 1am
sang gitta DMD va BMD thé hién 1a phat sinh tir viée ligu cac dot bién pha v hay duy
tri khung doc axit amin trong qua trinh dich ma tor mARN dystrophin thanh protein
dystrophin (tai liéu phi sang ché 1). Cu thé 13, cac bénh nhan DMD theé hién hau hét 1a
khong co su biéu hién protein dystrophin chtrc nang vi ¢6 sy dot bién gay ra su bién dbi
khung doc axit amin, trong khi d6 & cac bénh nhan BMD, su dot bién gy ra su x6a bo
mot s6 exon nhung khung doc axit amin van duoc duy tri, do d6 san sinh ra protein

dystrophin chtrc nang mac du khong hoan thién.

V2 liéu phap déi véi DMD, liéu phap bo qua exon 1a liéu phap ¢6 nhiéu trién
vong. Liéu phéap nay lién quan dén su cai bién cat ndi dé khoi phuc khung doc axit amin
trong mARN dystrophin, nho d6 gy cam ung su biéu hién cuia protein dystrophin c6
chtrc nang dugc khoi phuc mot phan (tai liéu phi sang ché 2). Cac vung trinh tu axit
amin duoc hudng dich béi sy bé qua exon duge x6a bo trong liéu phap nay. Vi ly do
ndy, protein dystrophin duogc biéu hién trong liéu phap nay la ngin hon protein binh
thuong, nhung gilt lai mot phan chirc ning 6n dinh hoa cac té bao co vi khung doc axit
amin duoc duy tri. Do do, viéc bé qua exon duoc trong dgi 12 cho phép DMD thé hién
c4c triéu chiing nhe hon gidng nhu duoc thiy & BMD. Liéu phap bo qua exon nay hién
dang trong giai doan thir nghiém lam sang ¢ cac bénh nhan DMD sau khi thtr nghiém

trén chudt nhat va cho.

Su bo qua exon ¢ thé dugc cam ung bing su gin két cua cdc axit nucleic dbi
nghia dugc dinh huéng ddi nghich ¢ hodc ca hai vi tri cét ndi 5° va 3’ hodc ddi nghich
céc trinh tu bén trong exon. Exon dugc chita trong mARN chi khi ca hai vi tri cét nbi
ctia n6 dugce nhan dién boi phirc hop thé cit ndi. Do d6, su bd qua exon co thé dugc cam
ung khi cac vi tri cat ndi dugc hudng dich bang cac axit nucleic d6i nghia. Hon nira, aé
cam Ung su nhan dién exon bing co ché cit ndi, cac protein SR gidu serin va arginin s&

duoc yéu cau gin ket v6i cdc ving trinh tu ting cuong exon (exon splicing enhancer -
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ESE); va do d6 su bo qua exon cling ¢ thé duoc cam tng khi huéng dich vao cac ESE.

Céac bénh nhan DMD c6 su dot bién khac nhau trong gen dystrophin cta ho, va do dé
c4c axit nucleic di nghia khac nhau 1a can thiét tiy thudc vao vi tri va loai dot bién gen.
C6 mot sd bao céo vé axit nucleic d6i nghia dugc thiét k& dé gay cam mg bo qua exon
d6i v6i mot exon duy nhét trong gen dystrophin bang cach huéng dich trinh tu lién tuc
duy nhét (céc tai liéu sang ché 1 dén 6, cling nhu cac tai liéu phi sang ché 1 va2). Ngoai
ra, ¢6 bao cao thé hién rang néu hai axit nucleic dbi nghia khac nhau ma dugc huéng
d6i nghich v6i cing mot exon trong gen dystrophin dugc cho phép hoat dong trong hdn
hop (huéng dich kép), thi hoat tinh bé qua co6 thé dugc ting cuong so véi khi mdi axit

nucleic ddi nghia duge st dung mot minh (tai liéu sang ché 7).

Tuy nhién, khong c¢6 bao cao nao thé hién rang c4c axit nucleic doi nghia s¢i
don duoc két ndi duge huéng doi nghich véi hai hodc nhicu vi tri trong cung exon (tirc

la, axit nucleic d8i nghia thudc loai két ndi) c6 thé hién hoat tinh bo qua.
Céc tai liéu vé tinh trang k¥ thuét
Céc tai liéu sang ché
Tai lidu sang ché 1: WO2004/048570
Tai lidu sang ché 2: W02009/139630
Tai liéu sang ché 3: W02010/048586
Tai lidu sang ché 4: US2010/0168212
Tai liéu sang ché 5: WO2011/057350
Tai liéu sang ché 6: W02006/000057
Tai lidu sang ché 7: WO2007/135105
Céc tai liéu phi sang ché
Tai liéu phi séng ché 1: Annemieke Aartsma-Rus et al., (2002) Neuromuscular

Disorders 12: S71-S77
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Tai li€u phi sang ché 2: Wilton S. D., et al., Molecular Therapy 2007: 15: p.
1288-96

Ban chit ky thuit ctia sang ché
Vén d cAn phai duoc giai quyét boi séng ché

Trong cac truong hop nhu duge mo ta trén day, muc dich chinh cta sang ché 1a
dé xuit oligome dbi nghia méi thudc loai duoc két ndéi ma duogc thiét ké dé cam ung su
b6 qua exon bang cach huéng dich hai trinh tru nucleotit riéng biét trong cung exon cua
gen dystrophin, va tdc nhan diéu tri bénh loan dudng co chira oligome nay.

Bién phap giai quyét vén dé

La két qua ctia céc nghién ctru chi tiét vé cac ndi dung k¥ thuét dugce néu trong
c4c tai liéu trén day va'vé céu tric ctia gen dystrophin, v.v., cc tac gia sang ché da phat
hién ra ring cac oligome dugc dinh huéng d6i nghich v6i hai vi trf riéng biét trong exon
45 cta gen dystrophin nguoi duge két ndi voi nhau va oligome d6i nghia thu duge co
thé cam ung su bo qua exon nay. Céc tdc gia sang ché da hoan thanh sang ché trén co
s¢ phat hién nay.

Cu thé, sang ché 1a nhu sau.

[1] Oligome di nghia c6 do dai tir 14 dén 32 bazo odm hai oligome don vi dugc két ndi
véi nhau dugce chon tir nhém gbm tir oligome () dén oligome (e) dugc thé hién dudi
day, hoac mudi duge dung hodc hydrat ctia no, trong d6 hai oligome don vi nay la khong

tiép giap nhau va khong chdng 14n véi nhau:

(a) oligome don vi gdm trinh tu nucleotit bd tro cho trinh tu nucleotit gdm 7 dén
16 bazo tiép gi4dp nhau dugc chon tir trinh tu nucleotit ndm & céac vi tri -5 dén 15 tr dau

tAn cing 5’ cua exon 45 trong gen dystrophin nguoi;

(b) oligome don vi gdm trinh ty nucleotit bd tro cho trinh ty nucleotit gdm 7
dén 16 bazo tiép giap nhau dugc chon tir trinh tur nucleotit ndm & cac vi tri 48 dén 70 tur

dAu tan cing 5’ ctia exon 45 trong gen dystrophin nguoi;
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(¢) oligome don vi gdm trinh tu nucleotit bd tro cho trinh tu nucleotit gbém 7 dén
16 bazo tiép gidp nhau dugc chon tir trinh tw nucleotit nim & cac vi tri 128 dén 150 tir

dAu tdn cung 5’ clia exon 45 trong gen dystrophin ngudi;

(d) oligome don vi gém trinh tu nucleotit bd trg cho trinh tu nucleotit gém 7
dén 16 bazo tiép giap nhau dugc chon tir trinh tw nucleotit nam & cac vi tri 15 dén 40 tx

dAu tan cing 5’ clia exon 45 trong gen dystrophin ngudi; va

(e) oligome don vi g61n trinh tu nucleotit bd tro cho trinh tu nucleotit gém 7 dén
16 bazo tiép giap nhau dugc chon tir trinh tu nucleotit ndm & cac vi tri 110 dén 125 tir

dAu tan cing 5° clia exon 45 trong gen dystrophin ngudi.

[2] Oligome d6i nghia hoic mudi duge dung hodc hydrat cua né theo diém [1] trén day,

trong d6 mot trong sb hai oligome don vi nay la oligome (a).

[3] Oligome ddi nghia hogc mudi duge dung hogc hydrat cia n6 theo diém [1] hodc [2]
trén day, ma gém mot trinh ty nucleotit bét ky dugc chon tir nhom gém céc trinh tu SEQ

ID NO: 7 dén 12, 14 dén 33, 40 dén 52, 57, 64, 65 va 79 dén 86.

[4] Oligome d6i nghia hodc mudi dugc dung hodc hydrat ctia n6 theo didm bt ky trong
sb céc diém [1] hodc [3] trén day, ma gém mot trinh tu nucleotit bat ky duogc chon tir

nhom gbm cac trinh tu SEQ ID NO: 8, 10, 25, 30, 33, 79 va 80.

[5] Oligome d6i nghia hodc mudi dugce dung hodc hydrat ctiia no theo diém bat ky trong

s6 cac diém [1] dén [4] trén day, ma la oligonucleotit.

[6] Oligome d6i nghia hodc mubi duoc dung hodc hydrat ctia n6 theo diém [5] trén day,
trong do it nhat mot nucleotit cAu thanh oligonucleotit duoc cai bién & gbc duong

va/hodc & gde lién két phosphat.

[7] Oligome d6i nghia hodc mudi dugc dung hodc hydrat cuia n6 theo diém [5] hoic [6]
trén day, trong do gbc duong cla it nhit mot nucleotit ciu thanh oligonucleotit 1a riboza
trong d6 nhoém -OH & vi tri 56 2” duoc thay thé bing nhom bét ky duoc chon tir nhém
bao gdm OR, R, R’OR, SH, SR, NH, NHR, NRy, N3, CN, F, Cl, Brval (trong d6 R 1a

alkyl hodc aryl, va R’ 1a alkylen).
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[8] Oligome d6i nghia hoic mudi duge dung hodc hydrat cta no theo diém [6] hodc [7]
trén day, trong d6 goc lién két phosphat cua it nhét mot nucleotit cau thanh oligonucleotit
1a gbc dugc chon tir nhom bao gdm lién két phosphorothioat, lién két phosphorodithioat,
lién két alkylphosphonat, lién két phosphoroamidat va lién két boranophosphat.

[9] Oligome déi nghia theo diém bt ky trong sé cac diém tir [1] dén [4] trén ddy, ma 1a
morpholino oligome, hodc mudi dugce dung hodc hydrat ctia nd.

[10] Oligome d6i nghia theo diém [9] trén day, ma la phosphorodiamidat morpholino
oligome, hodc mudi duge dung hodc hydrat cua no.

[11] Oligome d6i nghia theo diém [4] trén day, ma 1a phosphorodiamidat morpholino
oligome, hodc mudi duge dung hodc hydrat cta no.

[12] Oligome déi nghia theo diém bét k¥ trong sb cac diém [9] dén [11] trén day, trong
d6 dau tan cung 5’ cua nd 1a nhom bét ky thudc cac nhom dugc biéu thi b?mg cac cong
thite héa hoc (1) dén (3) dugc thé hién dudi day, hodc mudi duge dung hodc hydrat cta
no.

[Cong thuc 1]
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[13] Duoc phdm dé diéu tri bénh loan dudng co, dugc phim nay chtta oligome d6i nghia
hodc mudi dugc dung hodc hydrat cua n6 theo diém bat ky trong sé cac diém [1] dén

[12] trén ddy lam thanh phan hoat tinh.

[14] Dugc pham theo diém [13] trén day, trong d6 dugc pham ndy con chira chit mang
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duoc dung.

[15] Phuong phép diéu tri bénh loan dudng co, bao gdm budc cho bénh nhén bi bénh
loan dudng co su dung oligome dbi nghia, hoic mudi dugc dung hodc hydrat cua néd
theo diém bét k¥ trong s cac diém tir [1] dén [12] trén day hodc dugc pham theo diém

[13] hodc [14] trén day.

[16] Phuong phap didu tri theo diém [15] trén ddy, trong d6 bénh nhan bi bénh loan
dudng co 1a bénh nhan c6 su dot bién cin duoc huéng dich béng su bo qua exon 45

trong gen dystrophin.

[17] Phuong phép diéu tri theo diém [15] hodc [16] trén ddy, trong d6 bénh nhan la

nguoi bénh.

[18] St dung oligome dbi nghia hodc mudi duge dung hodc hydrat ciia né theo diém bat
ky trong s6 cac diém tr [1] dén [12] trén day trong san xuét dugc phém dé diéu tri bénh

loan dudng co.

[19] Oligome d6i nghia hoic mudi dugc dung hodc hydrat ctia n6 theo diém bat ky trong

sé cac didm tir [1] dén [12] trén day, dé str dung trong diéu tri bénh loan dudng co.

[20] Oligome dbi nghia hodc mudi duge dung hodc hydrat ctia n6 theo diém [19] trén
day, trong do trong qua trinh diéu tri, bénh nhan bi loan dudng co cd su dot bién can

duoc hudng dich bang viéc bo .qua exon 45 trong gen dystrophin.

[21] Oligome d6i nghia hodc mudi duge dung hodc hydrat ctia n6 theo diém [19] hodc
[20] trén day, trong d6 bénh nhén la nguoi bénh.
Hiéu qua cua sang ché

Oligome d6i nghia theo sang ché cho phép cam tng hiéu qua su bé qua exon 45
trong gen dystrophin ctia ngudi. Ngoai ra, dugc phim theo sang ché, khi dugc dung, s&
cho phép lam thuyén gidm hi¢u qua cac triéu chtng ctia bénh loan dudng co Duchenne.
Cac exon duoc x6a bo trong cac bénh nhan can dugce hudng dich gém cac exon 18-44,

44, 46, 46-47, 46-48, 46-49, 46-51, 46-53, V.v.
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M0 ta vin tit cac hinh vé

Fig.1 1a biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin
nguodi ¢ cac té bao sarcoma co van cua nguoi (cac té bao RD).

Fig.2 12 biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin
nguoi ¢ cac té bao sarcoma co van clia nguoi (cac té bao RD).

Fig.3 1a bidu dd thé hién hiéu suit bé qua exon 45 trong gen dystrophin
nguoi & cac té bao sarcoma co van cua nguoi (cac té bao RD).

Fig.4 1a bidu do thé hién hiéu sudt bé qua exon 45 trong gen dystrophin
nguoi 0 cac té bao sarcoma co van cua nguoi (cac té bao RD).

Fig.5 1a bidu dd thé hién hiéu suit bé qua exon 45 trong gen dystrophin
nguoi & cac té bao sarcoma co van clia nguoi (cac té bao RD).

Fig.6 la biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin
nguoi ¢ cac té bao sarcoma co van (cac té bao RD).

Fig.7 la bidu dd thé hién hiéu sudt bo qua exon 45 trong gen dystrophin
nguoi & cac té bao sarcoma co van clia nguoi (cac té bao RD).

Fig.8 la bidu dd thé hién hidu sudt bo qua exon 45 trong gen dystrophin
nguoi & cac té bao sarcoma co van cua nguoi (cac té bao RD).

Fig.9 la biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin

ngudi & cic t€ bao sarcoma co van (cdc té bao RD).
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Fig.10 la biéu dd thé hién hidu suit bé qua exon 45 trong gen dystrophin clia

ngudi & cac té bao sarcoma co van ciia nguoi (cac té bao RD).

Fig.11 la biéu dd thé hién hiéu sut bo qua exon 45 trong gen dystrophin cua

ngudi & cac té bao sarcoma co van clia ngudi (cac té bao RD).

Fig.12 la biéu dd thé hién hiéu suét bo qua exon 45 trong gen dystrophin cua

ngudi & cic te bao sarcoma co van (cac t€ bao RD).

Fig.13 1a bidu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cua

-0



31720

ngudi & cac t€ bao sarcoma co van clia nguoi (céc t€ bao RD).

Fig.14 1a biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cla

ngudi & cic t& bao sarcoma co van clia ngudi (cac t€ bao RD).

Fig.15 1a biéu dd thé hién hiéu suét bo qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van (céc té bao RD).

Fig.16 la biéu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van cua nguoi (cac te bao RD).

Fig.17 la bidu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van cta nguoi (cac té bao RD).

Fig.18 la bidu dd thé hién hiéu suét bé qua exon 45 trong gen dystrophin cua

ngudi & cic te bao sarcoma co van (cac té bao RD).

Fig.19 l1a bidu dd thé hién hiéu suét bé qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van cua nguoi (cac té bao RD).

Fig.20 la bidu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van cua nguoi (céac té bao RD).

Fig.21 la bidu dd thé hién hiéu suét bé qua exon 45 trong gen dystrophin cua

ngudi & cac té bao sarcoma co van (cac té bao RD).

Fig.22 1a bidu dd thé hién hiéu suét bo qua exon 45 trong gen dystrophin cua

nguoi & cic té bao sarcoma co van cta nguoi (cac té bao RD).

Fig.23 la bidu dd thé hién hiéu suét bo qua exon 45 trong gen dystrophin cua

ngudi & cac t€ bao sarcoma co van cia nguoi (cac té bao RD).

Fig.24 1a biéu dd thé hién hiéu suit bé qua exon 45 trong gen dystrophin cia

ngudi & cac t€ bao sarcoma co van (cac te bao RD).

Fig.25 1a bidu dd thé hién hiéu suit bo qua exon 45 trong gen dystrophin cua

ngudi & céc t€ bao sarcoma co van cla nguoi (cac té bao RD).

M ta chi tiét sang ché

-10-
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Sang ché s& duge md ta chi tiét hon duéi day. Cac phuong an sau dugc minh
hoa dé md ta sang ché, va khong dugc du dinh dé gi6i han sang ché chi ¢ cac phuong
an nay. Sang ché c6 thé dugc thue hanh theo nhiéu cich khac nhau ma khong chéch khoi

tinh than cua sang ché.

Cén luu y ring tht ca céc cdng bd dugc vién dan trong ban md ta, bao gdm céc
tai lidu v giai phap ky thuat da biét, cdc cong bao sang ché va cdc tai liéu patent khdc,
duogc két hop & day bang cach vién dan. Hon nita, phan mo ta két hop cac noi dung duoc
boc 10 trong phan md ta va cac hinh vé clia don yéu cau cap Patent Nhat $62015-182145
(ndp ngay 15 thang 9 nam 2015), sang ché yéu cau dugc hudng quyén wu tién dua trén

don nay.
1. Oligome d6i nghia

Sang ché dé xuét oligome d6i nghia ma cho phép bo qua exon 45 trong gen
dystrophin cua nguoi, hodc mudi duoc dung hodc hydrat cia né (dudi day dugc goi

chung 1a “oligome theo sang ché”).
[Exon 45 trong gen dystrophin cta nguoi|

Trong véan canh cua sang ché, thuat ngit “gen” dugc du tinh 1a khong chi gdm
gen thudc hé gen, ma con bao gdm cADN, tién chit mARN, va mARN. Gen nay t6t hon
14 tién chdt mARN, tirc 13, pre-mARN.

Trong hé gen ngudi, gen dystrophin cua nguoi nam & locus Xp21.2. Gen
dystrophin ctia ngudi c6 kich thude 1a 3,0 Mbp va la gen 16n nhét trong sb cac gen ngudi
da biét. Tuy nhién, cac ving ma hoa trong gen dystrophin ctia nguoi chi gom 14kb va
duoc phan bd trén 79 exon trong gen dystrophin (Roberts, RG. et al., Genomics, 16:
536-538 (1993)). Pre-mARN ma dugc phién ma tir gen dystrophin ctia nguoi dugc cét
ndi dé tao ra mARN trudng thanh gdm 14 kb. Trinh tu nucleotit ciia gen dystrophin kiéu
dai ctia nguoi la da biét (GenBank Accession No. NM_004006).

Trinh tu nucleotit ctia exon 45 trong gen dystrophin kiéu dai ctia nguoi duge thé

hién trong SEQ ID NO: 13. Hon nita, trong trinh tu nucleotit (SEQ ID NO: 13) cia exon

-11-



31720

45 trong gen dystrophin kiéu dai cta nguoi, trinh ty bao gdm cac bazo & cac vi tri -5
dén 15 tinh tir dAu tan cing 5° duoc thé hién trong SEQ ID NO: 3. Tuong ty, trinh tu
gém cac bazo & cac vi tri 48 dén 70, trinh tu gém cac bazo ¢ cac vitri 128 dén 150, trinh
tu gdm céc bazo & cac vi tri 15 dén 40 va trinh tuy gdm céc bazo & cac vi trf 110 dén 125

lan luot duoc thé hién trong cdc SEQ ID NO: 4 dén 6 va 143.

Oligome theo sang ché hién da duoc diéu ché dé gay ra su bo qua exon 45 trong
gen dystrophin cua nguoi nhim muc dich cai bién protein dugc ma hoa boi gen
dystrophin DMD thanh protein dystrophin BMD. Do do, exon 45 trong gen dystrophin
cin duoc bo qua bang oligome theo sang ché khong chi gdm dang kiéu dai ma con gom

dang dot bién.

Cu thé hon, exon 45 dot bién trong gen dystrophin ciia ngudi hoac mot phan clia

no la polynucleotit dugc thé hién trong cong thirc (I) hodc (II) dudi day:

(I) polynucleotit c6 kha nang lai trong cac diéu kién nghiém ngat vdi
polynucleotit gdm trinh tu nucleotit bd tro cho trinh tw nucleotit bét ky duge chon tir
nhém gém SEQ ID NO: 13, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID
NO: 6 va SEQ ID NO: 143; hoac

(IT) polynucleotit gdm trinh tw nucleotit c6 mirc dd tuong ddng bang hoic 16n
hon 90% so véi trinh bat k¥ dugc chon tir nhém gom SEQ ID NO: 13, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 143.

Nhu duoc st dung & day, thuat ngit “polynucleotit” dugc du dinh dé chi ADN
hodc ARN.

Nhu dugc st dung ¢ day, viec biéu thi “polynucleotit c¢6 kha nang lai trong cac
diéu kién nghiém ngat” dugc du dinh dé chi, vi du, polynucleotit ma co6 thé thu duoc
bing céch lai khun lac, lai vét tan, lai Southern hogc cac ky thudt lai khac bang cach st
dung mau do 1a toan bd hodc mot ph?m ctia polynucleotit chira trinh tu nucleotit bd tro
cho trinh tu nucleotit bat ky duge chon tir nhom gdm SEQ ID NO: 13, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 143. B8 lai, c6 thé st

-12-



31720

dung céc ky thuat dugc mo ta trong tai liéu, vi du, "Sambrook & Russell, Molecular
Cloning: A Laboratory Manual Vol. 3, Cold Spring Harbor, Laboratory Press 2001" va
" Ausubel, Current Protocols in Molecular Biology, John Wiley & Sons 1987-1997."

Nhu duoc st dung & day, viéc biéu thi “trinh tu nucleotit bd tro” 1a khong chi
gi6i han & trinh tu nucleotit tao thanh cac cip Watson-Crick voi trinh tu nucleotit dich
ma con gé)m cac trinh tu nucleotit tao thanh cac cdp bazo linh hoat véi trinh tu nucleotit
dich. Vé van dé nay, cap Watson-Crick dugc du dinh dé chi cip bazo ma tao thanh lién
két hydro gitta adenin va thymin, gitra adenin va uracil hoic gifta guanin va xytosin,
trong khi d6 cap bazo linh hoat dugc du dinh dé chi cip bazo ma tao thanh lién két hydro
giita guanin va uracil, gilta inosin va uracil, gitta inosin va adenin hodc gitta inosin va
xytosin. Hon nita, “trinh tu nucleoti§ bd tro” nay khong nhét thiét phai c6 mutrc do bd trg
100% v&i trinh tu nucleotit dich va cé thé chira cac bazo khong bd tro (vi du, 1 dén 3

bazo, 1 hodc 2 bazo, hodc mot bazo duy nhét) cho trinh tu nucleotit dich.

Nhu duoc st dung & day, thudt ngit “cac diéu kién nghiém ngt” co thé 1a bat
ky trong sb cac diéu kién nghiém ngiat thép, cac didu kién nghiém ngat vira phai va cac
diéu kién nghiém ngat cao. “Cac diéu kién nghiém ngt thap” dugc dung dé chi, vi dy,
cac didu kién 5 x SSC, 5 x dung dich Denhardt, 0,5% SDS, 50% formamit & 32°C.
Tuong tu, “cac diéu kién nghiém ngit vira phai” dugc dung & chi, vi du, cac didu kién
5 x SSC, 5 x dung dich Denhardt, 0,5% SDS, 50% formamit & 42°C hodc cac diéu kién
5 x SSC, 1% SDS, 50 mM Tris-HCI (pH 7,5), 50% formamit & 42°C. “Cac diéu kién
nghiém ngat cao” dugc dung dé chi, vi du, cac didu kién 5 x SSC, 5 x dung dich
Denbhardt, 0,5% SDS, 50% formamit & 50°C hoac cac diéu kién 0,2 x SSC, 0,1% SDS
& 65°C. Trong cac diéu kién nay, ¢ thé trong doi thu dugc mot cach hiéu qua hon
polynucleotit c6 do tuong ddng cao hon & nhiét do cao hon. Tuy nhién, d0 nghiém ngat
cua phép lai ¢ thé bi anh hudng boi nhiéu yéu td, bao gém nhiét do, néng d6 mau do,
d6 dai mau do, lugng ion, thoi gian phan Gng, ndng do mudi va v.v.. Ngudi ¢6 hiéu biét
trung binh vé linh vuc nay s€ co thé dat dugc cung do nghiém ngat bang cach chon céc

yéu t6 nay cho thich hop.
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Cén Iuu ¥ rang néu st dung kit ¢6 ban trén thi truong dé lai, c6 thé st dung hé
théng phat hién va danh déu truc tiép Alkphos (GE Healthcare) cho myc dich nay, ching
han. Trong trudong hop nay, phép lai ¢ thé duogc thuc hién theo quy trinh kém theo Kit,
tire 14, sau khi mang dugc U qua dém voi mau do dugc danh d4u va sau d6 duoc rira
bing dung dich dém ria so cip chia SDS 0,1% (khoi lwong/thé tich) & 55°C,
polynucleotit da lai c6 thé dugc phat hign. Theo cach khac, néu dung chat phan tng c6
ban trén thi trudng (vi du, hdn hop danh ddu PCR (Roche Diagnostics)) dé danh dau
digoxigenin (DIG) ddi voi mau do trong khi chuén bi mau dua trén toan bo hodc mot
phén trinh tu nucleotit bd trg cho trinh tu nucleotit bét ky dugc chon tir nhém bao gém
SEQ ID NO: 13, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ
ID NO: 143 ho#c dugc chon tir nhém bao gdm SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID
NO: 5, SEQ ID NO: 6 va SEQ ID NO: 143, thi kit phat hién axit nucleic DIG (Roche

Diagnostics) ¢O thé duoc st dung dé phat hién phép lai.

Ngoai cac polynucleotit dugc lict ke trén day, cac polynucleotit c6 kha néng lai
khéc bao gdm cac polynucleotit c6 do twong ddng 1a 90% hodc 16n hon, 91% hodc 1on
hon, 92% hodc 16n hon, 93% hodc 16n hon, 94% hodc 16n hon, 95% hodc lon hon, 96%
hozc 16n hon, 97% hodc 16n hon, 98% hodc 1én hon, 99% hodc 16n hon, 99,1% hodc 16n
hon, 99,2% hodc 16n hon, 99,3% hoac 16n hon, 99,4% hodc 16n hon, 99,5% hodc 16n
hon, 99,6% hodc 16n hon, 99,7% hodc 16n hon, 99,8% hoic 16n hon, hodc 99,9% hoac
16n hon so v6i trinh tu gdm polynucleotit bét ky dugc chon tir nhom gdm SEQ ID NO:
13, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 va SEQ ID NO: 143,
nhu duoc tinh bai phan mém tra ctru mirc do ddng nhat BLAST st dung cic thong s6

mac dinh.

Cén luu ¥ ring do tuong ddng ctia cac trinh tu nucleotit co thé dugc xdc dinh
bang cach st dung thuét todn cta Karlin va Altschul, BLAST (Basic Local Alignment
Search Tool) (Proc. Natl. Acad. Sci. USA 872264-2268, 1990; Proc Natl Acad Sci USA
90: 5873, 1993). Dua trén thudt toan BLAST, cac chuong trinh goi la BLASTN va
BLASTX da dugc phét trién (Altschul SF, et al: J Mol Biol 215: 403, 1990). Néu sir
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dung BLASTN dé phén tich trinh tu nucleotit thi cac thong s6 c6 thé duoc dit, chéng
han, diém = 100 va do dai twr = 12. Néu str dung cac chuong trinh BLAST va Gapped

BLAST, c6 thé dung cac thong s6 mic dinh trong mdi chuong trinh nay.

Theo phuong an nhét dinh, oligome theo sang ché 1a oligome ddi nghia c6 do
dai 14 dén 32 bazo gdm hai oligome don vi da két ndi duoc chon tir nhom bao g0m cac

oligome (a) dén (e) dugc thé hién dudi day, hoac mudi duge dung hodc hydrat cua no:

(a) oligome don vi gbm trinh tu nucleotit bd tro cho trinh ty nucleotit gbm 7 dén 16 bazo
tiép giap nhau dugc chon tir trinh tw nucleotit nam & céc vi tri -5 dén 15 tir dau tan cing

5’ ctia exon 45 trong gen dystrophin nguoi,

(b) oligome don vi gdm trinh ty nucleotit b6 tro cho trinh tu nucleotit gdm 7 dén 16
bazo tiép giap nhau dugc chon tur trinh tu nucleotit nim & cac vi tri 48 dén 70 tir dau tan

cung 5’ ctia exon 45 trong gen dystrophin nguoi;

(c) oligome don vi gbm trinh tu nucleotit bd tro cho trinh ty nucleotit gbm 7 dén 16 bazo
tiép giap nhau dugc chon tur trinh tu nucleotit ndm & cac vi tri 128 dén 150 tir dAu tan

cung 5° ctia exon 45 trong gen dystrophin nguoi;

(d) oligome don vi gém trinh tu nucleotit bd trg cho trinh tu nucleotit gém 7 dén 16
bazo tiép giap nhau dugc chon tir trinh ty nucleotit ndm ¢ cde vi tri 15 dén 40 tir dau tan

cung 5’ clia exon 45 trong gen dystrophin nguoi; va

(e) oligome don vi gdm trinh tu nucleotit bd trg cho trinh ty nucleotit gbm 7 dén 16 bazo
iép giap nhau dugc chon tir trinh tu nucleotit nam & céc vi tri 110 dén 125 tir dau tan
cung 5’ ctia exon 45 trong gen dystrophin nguoi.

Mbi oligome don Vi (a) dén (e) néu trén (dudi day con don gian dugc goi la “cac
don vi®) ¢6 kich thuéc chidu dai 1a 7 dén 16 bazo, tot hon 1a 8 dén 16 bazo, tot hon nira
12 9 dén 16 bazo. Cac don vi tuong Ung ¢ thé 6 kich thude giéng hodc khac nhau.

Hon nita, néu hai oligome don vi dugc chon tir nhom gbm cac oligome (a) dén
(e), thi hai oligome don vi nay c6 thé 1a két hop cta cac don vi gidng nhau (tuc 1a, (a)

va (a), (b) va (b), (c) va (c), (d) va (d), hodc (e) va (e)) hodc ¢6 thé 1a két hop cua céc
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don vi khac nhau, nhung t5t hon 1a két hop cua cac don vi khac nhau. Vi duy, néu (a)
dugc chon 1a mdt don vi thi don vi con lai tdt hon 1a don vi bét ky trong sb cac don vi
(b) dén (e). Tuong tu, néu (b) duge chon 1a mot don vi, thi don vi con lai t5t hon 1a (a),
(c), (d) hodc (e), trong khi néu (c) dugc chon 1a mot don vi thi don vi con lai dugc chon

14 mot don vi ma tét hon 1a (a), (b), (d) hodc (e).

Néu hai don vi dugc chon tr cac don vi (a) dén (e), thi mot trong hai don vi
dugc chon nay c6 thé nam & phia dau tan cung 5°. Néu (a) va (b) dugc chon thi don vi
() t6t hon 1a duoc két néi v6i phia dau tan cing 3°. Néu (b) va (c) dugc chon thi don vi
(b) t5t hon 1a duoc két ndi voi phia dau tan cliing 3'. Néu (a) va (¢) duoc chon thi don vi
(a) t&t hon 1a dugc két ndi v6i phia dau tan ciing 3'. Néu (a) va (d) dugc chon thi don vi
(a) tot hon 1a dugc két ndi v6i phia dau tan cung 3'. Néu (a) va (e) duoc chon thi don vi

(a) tbt hon 1a dugc két ndi véi phia dau tan cing 3"

Nhu duogc sit dung & day, thuat ngit “dugc két ndi” duoc dw dinh ¢6 nghia 1a hai
don vi duogc chon tur (a) dén (e) duoc két ndi truc tiép v61 nhau. Cu thé 13, néu hai don
vi duoc két ndi thi c6 nghia la d4u tan cung 3’ ctia don vi nam & phia tdn cung 5’ va dau
tan cung 5’ cua don vi nam & phia tn cung 3’ tao thanh lién két phosphat hodc nhom

bét ky trong sb cac nhom dudi day:

[Cong thirc 2]
Navavava
NaVaVaVa
PP NaV¥a¥a¥s
Z:P————X —pi—X
Z———P"""X Y1 Y1 Y5
NaVa¥a¥e VaVaVaVy NaV¥a¥aV Al

(trong d6 X 1a -OH, -CHaR', -O-CH,R!, -S-CH,R!, -NR?R? hoic F;

R! 1a H hodc alkyl;
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R? va R3, ma gi6éng hoac khac nhau, mdi nhom nay 1a H, alkyl, xycloalkyl hodc

aryl;
Y biéu dién O, S, CH; hoic NR';
Y5 142 O, S hoic NR'; va
Z 12 O hoac S).

Viéc biéu thi “cho phép sw bo qua exon 45 trong gen dystrophin cua nguoi”
duoc du dinh c6 nghia la khi gin két oligome theo sang ché vao vi tri twong (g voi
exon 45 trong thé phién ma (vi du, pre-mARN) cua gen dystrophin cuia nguoi, thé phién
ma nay dugc c&t nbi dé thiét 1ap su két ndi gitra bazo twong tmg voi dau tan cung 3’ cua
exon 43 va bazo tuong ing vai dAu tan cing 5’ clia exon 46 trong truong hop bénh nhén
DMD c¢6 su x6a bo exon 44, vi du, dé nho dé tao thanh mARN truong thanh khong chira

su dich chuyén khung codon.

Thuét ngit “gin két” duge st dung & ddy c6 nghia la khi oligome theo sang ché
da dugc tron voi thé phién ma ctia gen dystrophin clia nguoi, thi c4 hai s& dugc lai véi
nhau trong cac diéu kién sinh ly dé tao thanh phirc kép. Vigc biéu thi “trong céc didu
kién sinh 1y duoc st dung & ddy dé chi cac diéu kién duoc diéu chinh dé phong theo
d6 pH, thanh phan mudi va nhiét do in vivo, nhu duge minh hoa bang cac diéu kién nhiét
d6 25°C dén 40°C, tt hon 12 37°C, do pH tir 5 dén 8, tt hon 1a d6 pH bing 7.4, va nong

do mudi natri clorua la 150 mM.

Pé xac nhan liéu sy bé qua exon 45 ¢ dugc gdy ra trong gen dystrophin cua
nguoi hay khong, oligome theo sang ché ¢6 thé dugc chuyén nhiém vao trong cac té bao
biéu hién dystrophin (vi du, cac té bao sarcoma co van clia ngudi) va ving xung quanh
exon 45 trong mARN cta gen dystrophin cua nguoi c6 thé dugc khuéch dai bang RT-
PCR tir ARN toan bd cua cac t& bao biéu hién dystrophin néu trén, sau do bang PCR
16ng hozc phén tich giai trinh ty trén san pham khuéch dai. Hiéu suit bd qua 6 thé duoc
x4ac dinh nhu sau: mARN cua gen dystrophin cua ngudi dugce thu gom tir cac té bao thir

nghiém va mARN duoc do murc polynucleotit “A” trong dai v&i su bo qua exon 45 va
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murc polynucleotit “B” trong dai ma khong c6 su bo qua exon 45, sau do6 1a tinh toan

trén co s& cac gié tri do duge “A” va “B” nay theo phuong trinh sau.
Hiéu suét bo qua (%) = A/(A+ B) x 100

Oligome theo sing ché t6t hon 13 gdy ra su b qua exon 45 véi hi¢u suét 10%
hodc 16n hon, 20% hodc 16n hon, 30% hodc 16n hon, 40% hoic 16n hon, 50% hodc 16n

hon, 60% hodc 16n hon, 70% hodc 16n hon, 80% hoéc 16n hon, hodc 90% hoac 16n hon.
Dé tinh hidu suit bo qua, ¢6 thé tham khao W02012/029986.

Oligome theo sang ché ¢o6 thé duoc vi du bing oligonucleotit, morpholino
oligome hodc axit nucleic peptit (PNA) oligome, mdi oligome nay co do dai tir 14 dén
32 bazo. Oligome theo sang ché tdt hon la ¢6 do dai 16 dén 30 bazo, 17 dén 30 bazo, 18
dén 30 bazo, 19 dén 30 bazo, 20 dén 30 bazo, 20 dén 29 bazo, 20 dén 28 bazo, 20 dén

27 bazo, 20 dén 26 bazo hoidc 21 dén 26 bazo, va tét hon 1a morpholino oligome.

Oligonucleotit néu trén (dudi day dugc goi la “oligonucleotit theo sang ché”) 1a
oligome theo sang ché, ma don vi cAu thanh cta no la nucleotit, va nucleotit nay co thé

1a nucleotit bt ky trong s6 ribonucleotit, deoxyribonucleotit hodc nucleotit cai bién.

Nucleotit cai bién dugc ding dé chi ribonucleotit hodc deoxyribonucleotit ma
nucleobazo, gbc duong va gbc lién két phosphat ctia né duge cai bién toan bd hodc duge
cai bién mot phan.

Vi du vé nucleobazo bao gdm adenin, guanin, hypoxanthin, xytosin, thymin,
uracil, hodc céac bazo cai bién cua chung. Cac bazo cai bién nay co thé duoc vi du bing
pseudouracil, 3-metyluracil, dihydrouracil, cac 5-alkylxytosin (vi du, 5-metylxytosin),
cac 5-alkyluracil (vi du, S-etyluracil), cac S5-halouracil (vi du, 5-bromouracil), 6-
azapyrimidin, cac 6-alkylpyrimidin (vi du, 6-metyluracil), 2-thiouracil, 4-thiouracil,
4-axetylxytosin, 5-(carboxyhydroxymetyl)uracil, 5'-carboxymetylaminometyl-2-
thiouracil, 5-carboxymetylaminometyluracil, 1-metyladenin, 1-metylhypoxanthin, 2,2-
dimetylguanin, 3-metylxytosin, 2-metyladenin, 2-metylguanin, N6-metyladenin, 7-

metylguanin, 5-metoxyaminometyl-2-thiouracil, 5-metylaminometyluracil, ~ 5-
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metylcarbonylmetyluracil, 5-metyloxyuracil, 5-metyl-2-thiouracil, 2-metylthio-N6-
isopentenyladenin, axit uracil-5-oxyaxetic, 2-thioxytosin, purin, 2,6-diaminopurin, 2-
aminopurin, isoguanin, indol, imidazol, xanthin v.v., nhung khong chi giéi han & cac
hop chit nay.

Céc cai bién dbi voi gbe duong c6 thé dugce vi du bing céc cai bién ¢ vi tri 2’
clia riboza va cac cai bién & cac vi tri khac cua duong. Cac vi du vé cac cai bién & vi tri
2’ cua riboza bao gém cac cai bién duoc du tinh dé thay thé nhom -OH & vi tri 2° cua
riboza béng OR, R, R’OR, SH, SR, NHz, NHR, NR», N3, CN, F, Cl, Br hodc I, trong do

R 14 alkyl hodc aryl, va R’ la alkylen.

Céc vi du vé cac cai bién & céc vi tri khac cta duong bao g61n su thay thé O
bang S & vi tri 4° cua riboza hodc deoxyriboza, va su tao cAu ndi gitra cac vi tri 2° va 4’
cta duong, vi du nhu bang cac LNA (locked nucleic acids: cac axit nucleic bi khoéa)
hozic cac ENA (2°-0,4°-C-ethylene-bridged nucleic acids: cac axit nucleic dugc tao ciu

ndi bang 2°-0,4’-C-etylen), nhung khong chi gi6i han ¢ do.

Céc cai bién déi v6i gbe lien két phosphat ¢6 thé duge vi du bang céc cai bién
duoc du tinh dé thay thé lién két phosphodieste bang lién két phosphorothioat, lién két
phosphorodithioat, lién két alkylphosphonat, lién két phosphoroamidat hodc lién két
boranophosphat (Enya et al: Bioorganic & Medicinal Chemistry, 2008, 18, 9154-9160)
(xem, vi du, JP W0O2006/129594 va JP W02006/038608).

Alkyl tét hon 1a alkyl mach thang hoic mach nhéanh chta 1 dén 6 nguyén tu
cacbon. Cu thé hon 14, vi du gém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl va isohexyl. Alkyl

nay co thé duoc thé bang 1 dén 3 nhom thé gdm halogen, alkoxy, Xyano, nitro, v.v.

Xycloalkyl tdt hon 1a xycloalkyl chira 5 dén 12 nguyén t cacbon. Cu thé hon
la, cac vi du gdm xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, xyclodexyl va

xyclododexyl.

Céc halogen gom flo, clo, brom va iot.
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Alkoxy c6 thé 1a alkoxy mach thang hoic mach nhénh chira 1 dén 6 nguyén tir
cacbon, nhu dugc vi du bang metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, n-hexyloxy, isohexyloxy v.v.. Dédc

biét dugc wu tién la alkoxy chua 1 dén 3 nguyén tir cacbon.

Aryl t6t hon la aryl chira 6 dén 10 nguyén tit cacbon. Cu thé hon 13, cac vi du
bao gdm phenyl, a-naphtyl va p-naphtyl. Déc biét dugc uu tién 1a phenyl. Aryl nay c6

thé duoc thé bang 1 dén 3 nhém thé bao gdm alkyl, halogen, alkoxy, Xyano, nitro, v.v.

Alkylen t6t hon 1a alkylen mach thang hodc mach nhanh chira tir 1 dén 6 nguyén
tir cacbon. Cu thé hon 13, cac vi du bao gém metylen, etylen, trimetylen, tetrametylen,

pentametylen, hexametylen, 2-(etyl)trimetylen va 1-(metyl)tetrametylen.

Axyl co thé 1a alkanoyl mach théng hodc mach nhanh hodc aroyl. Céc vi du vé
alkanoyl nay bao gdbm formyl, axetyl, 2-metylaxetyl, 2.2-dimetylaxetyl, propionyl,
butyryl, isobutyryl, pentanoyl, 2,2-dimetylpropionyl, hexanoyl v.v. Cac vi du vé aroyl
bao gdm benzoyl, toluoyl va naphtoyl. Aroyl nay c6 thé duoc thé & vi tri bét ky co thé
thé dugc va c6 thd dugc thé bang (c4c) alkyl.

Oligonucleotit theo sang ché t6t hon 1a oligome theo sang ché trong d6 don vi
cAu thanh cta né 1a nhom duge biéu thi bing cong thirc chung dudi day, trong d6 nhom

-OH & vi tr 2° cia riboza dugc thé bang metoxy va gbe lign két phosphat 1a lién két

phosphorothioat:
[Cong thuc 3]
s
0" O
O Base
O  OCHs
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(trong do6 Base 1a nucleobazo).

Oligonucleotit theo sang ché c6 thé d& dang duoc tong hop bang nhiéu thiét bi
tdng hop tur dong khéc nhau (vi du, AKTA oligopilot plus 10/100 (GE Healthcare)), hodc
theo cach khac, c6 thé duoc téng hop bdi bén thtr ba (vi du, Promega hodc Takara), v.v..

Morpholino oligome trén day la oligome theo sang ché, trong d6 don vi ciu

thanh cta n6 13 nhom duoc bidu thi bang cong thirc chung dudi day:

[Cong thuc 4]

(trong d6 Base la gidng nhu duge xac dinh trén day; va
W 14 nhém duoc thé hién bing cong thic bt ky trong so cac cong thire dudi
day:

[Cong thuc 5]

Wavavaval
NaAVAVAVA
PP NaVa¥aV¥s
7—p—X 7—p—X
7—P—X Y, Y L
NaVa¥a¥s VaVavaVy NaVa¥a¥s NS

(trong d6 X 1a -CHzR!, -O-CHaR', -S-CH,R!, -NR?R? hoic F;
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R! 1a H hoic alkyl;

R2 va R3, ma gidng hodc khac nhau, mdi nhom nay 1a H, alkyl, xycloalkyl hoac

aryl;
Y| biéu dién O, S, CH hodc NR';
Y, 12 O, S hoic NR'; va
7 12 O hoic 9)).

Morpholino oligome tot hon 1a oligome trong d6 don vi cu thanh cia no 1a
nhom duoge bidu thi bang cong thire dudi day (tic 13, phosphorodiamidat morpholino

oligome (du6i day duoc goi la “PMO”)):

[Cong thic 6]

AAAAARARS

Pe

Pl
Nge
R3 K[O]/Base
N
|

Aronanaae

b}
RG\

trong d6 Base, R? va R? 1a gidng nhu duoc xac dinh trén day).
g

Vi du, morpholino oligome ¢ thé duoc diéu ché theo W0O1991/009033 hodc
WO02009/064471. Cu thé, PMO c6 thé dugc diéu ché theo cic quy trinh duge md ta
trong W02009/064471 hodc ¢ thé duoc diéu ché theo céc quy trinh duge mo ta trong
W02013/100190.

[Quy trinh didu ché PMO]

Theo mot phuong an vé PMO, hop chét duge biéu thi bang cong thirc chung (I)
du6i day (dudi day duge goi 1a PMO (1) ¢6 thé duge néu bang cach vi du:

[Cong thure 7]
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H——0 )
K[O:I/Base

R N

-P

’ 1 —©
L R¥® O n ‘\[O]/Base
N
H

(1)

[trong d6 mdi Base, R? va R? 1a gibng nhu dugc xac dinh trén day; va

n 1a sb nguyén bét ky nam trong khoang tir 1 dén 99, t6t hon 14 s6 nguyén bat
ky nam trong khoang tr 13 dén 31].

PMO (I) ¢6 thé duoc didu ché theo cac quy trinh da biét, vi dy, bang cich thuc
hién cac thao tac duoc thé hién trong cac budc dudi day.

Céc hop chat va cac chét phan tng duoc sir dung trong cac budce dudi day khong
chi gi6i han & cach bat ky mién la chung thuong dugc st dung dé didu ché PMO.

Hon nita, tat ca cac bude dudi day co thé duoc thuc hién bang phuong phéap pha
16ng hodc phuong phap pha rén (lap lai cac phan ing gian doan hodc su dung bd tong
hop tu dong pha ran ban trén thi trudng). Néu PMO dugc diéu ché bang phuong phéap
pha ran thi mong mudn 12 st dung bd téng hop tu dcf)ﬁg xét vé mit thao tac don gian va
tdng hop chinh xac.

(1) Buéc A:

DAy la budc trong d6 hop chat duoc bidu thi bang cong thire chung (IT) dudi day

(dudi day dugc goi 1a hop chat (I1)) dugc xtt 1y voi axit d& didu ché hop chét duge biéu

thi bang cong thirc chung (III) dudi day (duoi day duoc goi la hop chét (IIT)):

[Cong thuc 8]
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Lt—o o ]
L\[O]/BP k{oj/BP
R2 N axit , N
jN_ﬁu S > Rg; N-P—1 0
3
L R 6 | ﬂ-1k[o\J/BP L R 6 | n-‘]KEO]/BP
N N
T B

(11) (r11)

[trong d6 n, R? va R? 12 gidng nhu duge xac dinh trén déy;
mdi BP ddc 1ap la nucleobazo ma c6 thé duogc bao ve;
T 1a nhém trityl, nhém monometoxytrityl hodc nhom dimetoxytrityl; va

L 1a hydro, axyl hodc nhom dugc biéu thi bang cong thirc chung (IV) dudi day
(dudi day duge goi 1a nhom (IV))]:

[Cong thuc 9]
Chét mang rin ' Cau nod1

(1V)

Céc “nucleobazo” kha di dbi vai BY c6 thé duge vi du bang cac “nucleobazo™
giong nhu duoc liét ké cho Base, véi diu kién 14 cac nhém amino hodc cac nhom

hydroxyl trong cac nucleobazo dbi v6i B? nay ¢6 thé dugc bao ve.

Céc nhom bao vé ddi voi cac nhom amino nay khong bi gioi han theo cach bat
ky mién 1a chung duge st dung lam nhém bao v€ cho axit nucleic. Cu thé hon, cac vi
du bao gbém benzoyl, 4-metoxybenzoyl, axetyl, propionyl, butyryl, isobutyryl,
phenylaxetyl, phenoxyaxetyl, 4-tert-butylphenoxyaxetyl, 4-isopropylphenoxyaxetyl, va

(dimetylamino)metylen. Cac nhom bao vé dbi v4i cac nhom hydroxyl bao gdm, vi du,
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2-xyanoetyl, 4-nitrophenetyl, phenylsulfonyletyl, metylsulfonyletyl, trimetylsilyletyl,
phenyl ma co thé duogc thé béng 1 dén 5 nhom thu electron & cac vi tri bét ky thé duoc,
diphenylcarbamoyl, dimetylcarbamoyl, dietylcarbamoyl, metylphenylcarbamoyl, 1-
pyrolidinylcarbamoyl, ~ morpholinocarbamoyl, 4-(tert-butylcarboxy)benzyl,  4-
[(dimetylamino)carboxy]benzyl,  va 4-(phenylcarboxy)benzyl (xem, vi du,
W02009/064471).

“Chét mang ran” khong bi gi6i han theo cich b4t ky mién la n6 la chit mang c6
s&n dé str dung trong phan tng pha rin cua cac axit nucleic, nhung mongvmuén la str
dung, vi du, chit mang ma (i) it tan trong cac chit phan tmg c6 sdn dé str dung trong
téng hop cac dAn xuét axit morpholino nucleic (vi du, diclometan, axetonitril, tetrazol,
N-metylimidazol, pyridin, anhydrit axetic, lutidin, axit trifloaxetic), (ii) bén vé& mit hoa
hoc dbi v6i cac chét phan tng c6 sén dé s dung trong tdng hop cac dan xuét axit
morpholino nucleic, (iii) c6 thé duoc cai bién vé mat héa hoc, (iv) ¢6 thé dugc tai bang
cac din xuét axit morpholino nucleic mong mudn, (v) ¢ do bén dt dé chiu 4p suit cao
trong qué trinh xtr ly, va (vi) ¢6 khoang c& hat va phan b6 nhét dinh. Cu thé hon, céc vi
du bao gdm polystyren co thé truong phong (vi du, nhua aminometyl polystyren duoc
lien két ngang voi 1% divinylbenzen (c& 200 dén 400 mesh) (2,4 dén 3,0 mmol/g)
(Tokyo Chemical Industry Co., Ltd., Japan), Nhya Polystyren duoc Aminometyl hoa
HCI [divinylbenzen 1%, c& 100 dén 200 mesh] (Peptide Institute, Inc., Japan)),
polystyren khong truong phong (vi du, Primer Support (GE Healthcare)), cac polystyren
lien két voi PEG (vi du, nhua NH>-PEG (Watanabe Chemical Industries, Ltd., Japan),
nhua TentaGel), thuy tinh x6p dugc didu chinh (controlled pore glass - CPG) (vi du,
CPG Inc.), thuy tinh xép dugc oxalyl hoa dugc diéu chinh (xem, vi du, Alul et al.,
Nucleic Acids Research, Vol. 19, 1527 (1991)), chét phu tr¢ tao dan xut voi
aminopolyetylen glycol TentaGel (xem, vi du, Wright et al., Tetrahedron Letters, Vol.

34,3373 (1993)), va copolyme Poros-polystyren/divinylbenzen.

Pé lam “ciu ndi”, co thé st dung cau noi da bict ma thuong duoc su dung dé

lien két axit nucleic hodc dan xuat axit morpholino nucleic, va vi du bao gdém 3-
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aminopropyl, sucxinyl, 2,2’-dietanol sulfonyl, va alkylamino mach dai (LCAA).

Buéc nay ¢6 thé dugce thuc hién bang cach xt Iy hop chat (IT) véi axit.

S
A ¢

Céc vi du vé “axit” sin c¢6 dé sir dung trong budc nay bao gdm axit trifloaxetic,
axit dicloaxetic hodc axit tricloaxetic. Lugng axit can duoc st dung 1a, vi du, luong hop
ly trong khoang tir 0,1 dwong lugng mol dén 1000 duong lugng mol, t6t hon 1a trong

khoang tir 1 duong luong mol dén 100 duong luong mol, tinh trén 1 mol hop chét (I1).

Hon nita, c6 thé sit dung amin hitu co cung v6i axit néu trén. Amin hiru co bét
ky co thé duoc st dung cho muc dich nay, va vi du bao gdm trietylamin. Luong amin
hitu co cin duoc st dung 13, vi dy, luong hop 1y trong khodng tir 0,01 duwong luong mol
dén 10 duong lugong mol, t5t hon 1a trong khoang tir 0,1 duong lwong mol dén 2 duong

luong mol, tinh trén 1 mol axit.

Trong truong hop ma axit va amin hiru co duoc st dung la mudi hodc hdn hop
trong budc nay, vi du gdm mudi hodc hdn hop ctia axit trifloaxetic va trietylamin, cu thé
hon 1a hdén hop chira 2 dwong luong cua axit trifloaxetic va 1 duong luong cua

trietylamin.

Axit co6 sin dé st dung trong budc nay cé thé duoc sir dung bang céch pha loang
v6i dung moéi thich hop dén ndng dd nam trong khoéang tr 0,1% dén 30%. Dung moi bat
k¥ 6 thé dugc st dung nhim muye dich nay mién 1a n tro d6i v6i phan tmg, va céc vi
du bao gém diclometan, axetonitril, rugu (vi dy, etanol, isopropanol, trifloetanol), nudc,

hodc cac hon hop cta ching.

Nhiét do phan ung trong phan ng trén tét hon 1a, vi du, nam trong khoang tir
10°C dén 50°C, tét hon nira 1a nim trong khoang tir 20°C dén 40°C, va tham chi tot hon
nfta 1a ndm trong khoang tir 25°C dén 35°C.

Thoi gian phan tng s€ thay dbi tiry thudc vao loai axit duge sir dung va/hoac
nhiét d phan ting, nhung thudng hop 1y 1a trong khoang tir 0,1 phut dén 24 gio, va tot

hon 14 trong khoang tir 1 phut dén 5 gio.

Hon nita, sau khi hoan thanh buéc nay, bazo ¢o6 thé tuy y dugc bd sung dé trung
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hoa axit con lai trong hé. “Bazo” bat ky ¢ thé duoc st dung nham muc dich nay va vi
du gdm diisopropyletylamin. Bazo nay c6 thé duge st dung bang cach duge pha loang
v6i dung mdi thich hop dé dem lai ndng do nam trong khoang tir 0,1% (thé tich/thé tich)
dén 30% (thé tich/thé tich).

Dung moi bét ky co thé duogc s dung trong budc nay mién 1a no tro déi voi
phén ung, va cac vi du bao gém diclometan, axetonitril, rugu (vi du, etanol, isopropanol,
trifloetanol), nudc, hodc cac hon hop cia chung. Nhiét do phan tng tot hon 13, vi du,
nam trong khoang tir 10°C dén 50°C, tt hon nita la nam trong khoang tir 20°C dén 40°C,
va tham chi tot hon nita 1a nam trong khoang tir 25°C dén 35°C.

Thoi gian phan ung s€ thay ddi ty thudce vao loai bazo duge sir dung va’hoac
nhiét d phan Gng, nhung thuong hop ly la trong khoang tur 0,1 phut dén 24 gio, va t6t
hon 12 trong khoang tir 1 phiit dén 5 gio.

Cin Iuu ¥ 14 hop chét (IT) trong d6 n = 1 va L 1a nhém (IV), tic 1a, hop chét
dwoc biéu thi bing cong thie chung (Ila) dudi day (dudi ddy duge goi la hop chat

(ITa)) co thé duoc diéu ché theo quy trinh sau:

[Cong thirc 10]

Chat mang ran Cau ndi ——0

—-=Z

(I1a)

[trong d6 B, T, Ciu ndi va chat mang rin 1a gidng nhu dugc dinh nghia trén day].

Budc 1:
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Day la budc trong do hop chit dugc bidu thi bang cong thic chung (V) dudi
day duoc xtr 1y voi tac nhan axyl hoa dé diéu ché hop chit dugc bidu thi bang cong thic

chung (VI) du6i déy (dudi day dugc goi la hop chét (VI)):

[Cong thuc 11]

OH R4 Cau ndi

L o
KEOJ/BP K[oj/ap
N N
T T
(V) (V1)

[trong d6 B, T va cAu ndi 1a gibng nhu dugc dinh nghia trén déy; va R* 1a nhém

hydroxyl, halogen hodc amino].

Bude nay c6 thé duge thire hién bt diu tir hop chat (V) bang phan tmg bat ky
da biét dé dua vao cau noi.

Cu thé 13, hop chit duoc biéu thi bing cong thic chung (Vla) dudi day co thé
duoc didu ché bang quy trinh bat ky da biét nhu phan tmg este hoa voi vige su dung hop

chét (V) va anhydrit sucxinic:
[Cong thac 12]

O

o) KEOJ/BP
N
!

(VIa)
[trong d6 BF va T la giéng nhw dugc dinh nghia trén day].
Budc 2:

DAy la budc trong d6 hgp chét (VI) dugc phéan tng voi chét mang rin bang cach

duogc xur Iy voi tac nhan ngung tu hodc chét tuong tu dé didu ché hop chét (ITa):
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[Cong thuc 13]

0 Chat mang ran [ Cau ndi -0
el ed
N N

T T

(V1) (IT1a)

r4— Cau noi1

[trong d6 BY, R, T, CAu ndi va chat mang ran 1a gidng nhu dugc dinh nghia trén day].

Budc nay co thé duoc thuc hién bang quy trinh bat ky da biét nhu phan g
ngung tu véi viée st dung hop chét (VI) va chit mang ran.

Hop chat (II) trong d6 n = 2 dén 99 va L la nhom (IV), tie 1a, hop chat duoc
biéu thi bing cong thire chung (ITa2) dudi ddy c6 thé dwoc diéu ché bét dau tir hop chat
(Ila) bang cach lap lai s6 1An mong mubn cic budc A va B cua quy trinh dé diéu ché

PMO dugc boc 10 ¢ day:

[Cong thic 14]

Chét mang ran ||  Céu ndi B O |
"
N
R2
o
R P
- o n H:O:(B
h
(ITa2) !

[trong d6 B, R2, R?, T, Cau nbi va chét mang rén 1a gidng nhu duoc xéc dinh trén day;

van la 1 dén 98).

Tuong tu, hop chét (IT) trong d6 n = 1 va L la hydro, tirc 1a hop chit duoc biéu

thi bang cong thire chung (IIb) dudi day co thé dugc diéu ché, vi duy, bang céac quy trinh
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dugc mo ta trong WO1991/009033:

[Cong thuce 15]

OH
Tr°
N
-
(I 1Tb)

[trong d6 BF va T 14 giéng nhu dugc dinh nghia trén déy].

Hop chét (I) trong d6 n =2 dén 99 va L 1a hydro, tirc 13, hop chét duoc biéu thi
bing cong thirc chung (11b2) dudi day ¢6 thé duge dieu ché bat dau tir hop chit (ITb)
bang cach lap lai s6 14n mong mubn cac budc A va B cua quy trinh dé diéu ché PMO

duoc bdc 10 ¢ day:

[Cong thirc 16]

—o ]
"
N
RZ I
NP —O
R P
i o g k[oj/e
N
+

(I Ib2)

|

[trong d6 BY, n’, R%, R*va T la gibng nhu duge dinh nghia trén day].

Tuwong tu, hop chét (IT) trong d6 n =1 va L 1a axyl, tuc 1a, hop chit duoc biéu
thi bing cong thirc chung (Ilc) dudi ddy c6 thé dugc dieu ché tir hop chét (ITb) bang quy

trinh bat ky da biét nhu phan tmg axyl héa:

[Cong thirc 17]
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R5
e
O]/BP
N
-
(I Tc)

[trong do B va T la giéng nhu dugc dinh nghia trén déy; va RS 14 axyl].

Hop chét (II) trong d6 n =2 dén 99 va L 1a axyl, tire 1a, hop chét dugc biéu thi
bang cong thae chung (Ilc2) dudi day co thé duge didu ché bat dau tir hop chat (Ilc)
bang cach lap lai s6 1An mong mubn cac budc A va B clia quy trinh dé diéu ché PMO

duoc bdc 10 ¢ day:

[Cong thie 18]

R
3\N—f‘:l’ —O
L R O s K[O]/BP

(1'Te2)
[trong do BY, n’, RZ, R:, R°vaTla gidng nhu dugc dinh nghia trén déy].
(2) Budc B:

Pay la budc trong d6 hop chat (II) duge xir ly voi hop chat morpholino
monome Vi su ¢ mat cua bazo dé diéu ché hop chét dugc biéu thi béng cong thtrc

chung (VII) du¢i day (dudi day duge goi la hop chét (VII)):

[Cong thue 19]
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L—/—0 T L—/—0O 1
L_O__B° . , o__B°
\[ ]/ Hop chat morpholino monome ]/
N N
2 R2
RB:N—:!———_Q RS\’ —é——“—o
R { P P
L o | n_1\[0:(3 L o n_1|\[O]/B
N , N
(111) H stNﬂl’:l—o
R® o K[oj/sP
(VIT) N

[trong d6 m&i BY, L, n, R4, R vaTla gidng nhu duge dinh nghia trén day].

Budc nay co thé dugc thuc hién bang cach xu Iy hop chét (IT) véi hop chét

morpholino monome v&i sy ¢6 mat cua bazo.

Hop chit morpholino monome nay c6 thé duoc ldy lam vi du bang hop cht
duoc bidu thi bang cong thirc chung (VIII) dudi day:
[Cong thire 20]

2. ¢
SN=P=0

3
R 0
LT:O:fBP
N
+
(VIIT)

[trong d6 BP, R2, R® va T la giéng nhw duge dinh nghia trén day].

Cac vi du vé “bazo” thich hop dé st dung trong budc nay bao gdm
diisopropyletylamin, trietylamin hodc N-etylmorpholin. Luong bazo can duoc st dung
1, vi du, luong hop ly trong khoang tir 1 duong luong mol dén 1000 dwong luong mol,
t5t hon 12 trong khoang tir 10 duong lugng mol dén 100 duong lugng mol, tinh trén 1

mol hop chat (I11)

Hop chit morpholino monome va bazo ¢6 san dé str dung trong budc nay co6 the
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duoc st dung bang cach pha lodng v6i dung méi thich hop dén ndng do nam trong
khoang tir 0,1% dén 30%. Dung mdi bt ky ¢ thé dugc st dung nham muc dich nay
mién 1a né 1a tro ddi voi phan tng, va vi du bao gdm N,N-dimetylimidazolidinon, N-
metylpiperidon, DMF, diclometan, axetonitril, tetrahydrofuran, hodc cac hdn hgp cua

chung.

Nhiét do cia phan tng t5t hon 13, vi du, nam trong khoang tir 0°C dén 100°C,

va t&t hon nira 12 nam trong khoang tir 10°C dén 50°C.

Thoi gian phan ung sé thay d6i tiy thudc vao loai bazo duge st dung va/hodc
nhiét 6 phan Gng, nhung thuong hop 1y la trong khoang tir 1 phut dén 48 giv, va tot

hon 1a trong khoang tir 30 phut dén 24 gio.

Hon nita, sau khi hoan thanh budc nay, tac nhan axyl hoa c6 thé thy y duoc bd
sung. Céac vi du vé “tac nhan axyl héa” bao gdm anhydrit axetic, axetyl clorua va
anhydrit phenoxyaxetic. Tac nhan axyl hoa nay c6 thé duoc st dung bang cach dugc
pha loang v6i dung moi thich hop dé thu duoc nong dd, vi du, trong khoang tir 0,1%
dén 30%. Dung moi bat ky c6 thé dugc st dung nham muc dich nay mién 12 n6 tro ddi
v6i phan Gng, va cac vi du bao g?)m diclometan, axetonitril, ruou (vi du, etanol,

isopropanol, trifloetanol), nude, hodc cac hén hop cua chung.

Néu can, ¢ thé st dung bazo (vi du, pyridin, lutidin, collidin, trietylamin,
diisopropyletylamin, N-etylmorpholin) cung voi tac nhan axyl hoa. Lugng tac nhan axyl
hoa dugc sir dung tét hon la ndm trong khoang tr 0,1 duong lugng mol dén 10000 duong
lugng mol, va t4t hon nita 12 nam trong khoang tir 1 duong lugng mol dén 1000 duong
lugng mol. Luong bazo can duogc st dung 13, vi du, luong hop ly trong khoang tur 0,1
duong lugng mol dén 100 duong luong mol, tdt hon 1a trong khoang tir 1 duong lugng

mol dén 10 duong lwong mol, tinh trén 1 mol tac nhén axyl hoa.

Nhiét dd phan Ung trong phan Ung nay tdt hon 1a trong khoang tir 10°C dén
50°C, t6t hon nita 1, trong khoang tir 10°C dén 50°C, tham chi tot hon nita 12 trong
khoang tir 20°C dén 40°C, va tham chi con tot hon nira 1a trong khoang tir 25°C dén

35°C. Thoi gian phan tng s€ thay dbi, vi dy, tiy thudc vao loai tic nhan axyl hoa dugc
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st dung va/hodc nhiét do phan tng, nhung thuong hop ly la trong khoang tir 0,1 phut

dén 24 gid, va tét hon la trong khoang tir 1 phut dén 5 gio.
(3) Buéce C:
Py 1a budc trong d6 tac nhan khit bao vé duge s dung dé loai bé cac nhom

bao vé ra khoi hop chét (VII) dugc didu ché trong buée B, nh d6 diéu ché duoc hop

chét duoc biéu thi bang cong thirc chung (IX):

[Cong thuce 21]
L——0 ] H——0 ]
\[o:(laP O]/Base
R2 N .| RZ N
SN-P————0 SN-P —0
| R0 In K[OJ/Bp | R" 0o In K[O]/Base
N N
T : T

(V11) ()

[trong d6 Base, B, L, n, R, RPvaTla giéng nhu dugc dinh nghia trén day].

Budc nay ¢ thé duge thuc hién bang cach xir Iy hop chét (VII) vé6i tac nhan
khtr bao vé.

Vi du vé “tac nhan khir bao vé€” bao gém dung dich nugc amoniac dac va
metylamin. Tac nhan “khir bdo v¢” ¢6 s&n dé st dung trong budc nay co thé duoc st
dung bang cach duoc pha lodng véi nude, metanol, etanol, rugu isopropylic, axetonitril,
tetrahydrofuran, DMF, N,N-dimetylimidazolidinon, N-metylpiperidon, hogc dung moi
hon hop cua ching. Trong s6 nay, dugc uu tién 1a etanol. Luong tac nhan khur bao vé
can duoc st dung 13, vi dy, lugng hop ly trong khoang tir 1 duong lrong mol dén 100000
duong luong mol, t5t hon 1a trong khoang tir 10 duwong luong mol dén 1000 dwong lugng

mol, tinh trén 1 mol hop chét (VII).

Nhiét do phan ting hop 1y 13, vi dy, ndm trong khoang tir 15°C dén 75°C, tot
hon la nam trong khoang tir 40°C dén 70°C, va t6t hon nira 12 nam trong khoéng tir 50°C

dén 60°C. Thoi gian phan tng dé khir bao vé s& thay dbi tiy thude vao loai hop chat
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(VII) va/hodc nhiét do phan Gng, v.v., nhung hop ly la trong khoang tur 10 phut dén 30
gidy, t6t hon 1a 30 phit dén 24 giv, va tot hon nira 14 trong khoang tir 5 gio dén 20 gio.
(4) Budce D:

Pay 1a budc trong d6 hop chét (IX) diéu ché duge trong Bude C duge xir Iy voi

axit dé tao ra PMO (I):

[Cong thuc 22]
H——0 H——0
K[Oj/Base K[Oj/ Base
N > N
RZ R2
SN-P 0 SN-P 0
RS I R3 I}
L O In ‘\[Oj Base L ] In \\[Oj/Base
N )
(1X) ! ¢ :

[trong d6 Base, n, R% R*va T la gidng nhu dugc dinh nghia trén day].
Budc nay co thé duoc thuc hién bang cach bd sung axit vao hop chét (IX).

Vi du vé “axit” c6 sin dé str dung trong budc nay gdm axit tricloaxetic, axit
dicloaxetic, axit axetic, axit phosphoric va axit clohydric, v.v. Déi véi luong axit duge
str dung, hop ly 1a sir dung axit v6i luong dé tao ra do pH cua dung dich, vi du, nam
trong khoang tur 1,0 dén 4.0, tdt hon 1a nam trong khoang tir 1,0 dén 3.0. Dung mdi bét
ky co thé duoc st dung trong budc nay mién 14 né tro dbi voi phan ung, va cac vi du

bao gdm axetonitril, nude, hodc cac dung mdi hon hop cua chung.

Nhiét d6 phan tmg t5t hon 1a nim trong khoang tir 10°C dén 50°C, t6t hon nita
]a nam trong khoéng tir 20°C dén 40°C, va tham chi tot hon nira 1a nam trong khoang tir
25°C dén 35°C. Thoi gian phan tmg dé khir bao vé s& thay doi tiy thudc vao loai hop
chit (IX) va/hodc nhiét do phan tng, v.v., nhung hop 1y 1a trong khoang tir 0,1 phit dén
5 gi0, tot hon 1a trong khoang 1 phut dén 1 gio, va t6t hon nira la trong khoang tir 1 phut
dén 30 phut.

PMO (I) ¢6 thé thu dugc tir hdn hop phan ung thu duge trong budc nay bang
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bién phap tach va tinh ché thuong dung bao gdm phuong phép chiét, cd dic, trung hoa,
loc, ly tam, tai Kkét tinh, sdc ky cot pha ddo Cs dén Cus, séic ky cot trao dbi cation, sic ky
cOt trao ddi anion, sic ky cot loc gel, sic ky long hiéu nang cao, thdm tach, siéu loc, va
céc bién phap khac, ma ¢6 thé duge st dung mdt minh hoge két hop, nha d6 PMO (I)
mong mudn c6 thé dugc tach va tinh ché (xem, vi du, WO1991/09033).

Trong trudng hop st dung phuong phap sdc ky pha dao dé tinh ché PMO (I), vi
du, dung dich hdn hop chira 20mM dung dich dém trietylamin/axetat va axetonitril c6
thé duoc st dung lam dung mdi rira gidi.

Tuong tu, trong trudng hop sir dung phuong phap sic ky trao dbi ion dé tinh
ché PMO (1), vi dy, dung dich hdn hop chtra IM nude natri clorua va 10mM nude natri

hydroxit co thé dugc sit dung.

Oligome axit nucleic peptit trén day la oligome theo sang ché, trong d6 don vi

cAu thanh cta né 1a nhém duoc biéu thi bang cong thirc chung dudi day:

[Cong thirc 23]

Base
7\ /

(trong do6 Base 1a gidng nhu dugc dinh nghia trén day).

Céc axit nucleic peptit ¢6 thé duge diéu ché, vi du, theo cdc tai liéu dugc lict ke
dudi day.
1) P. E. Nielsen, M. Egholm, R. H. Berg, O. Buchardt, Science, 254, 1497 (1991)

2) M. Egholm, O. Buchardt, P. E. Nielsen, R. H. Berg, Jacs., 114, 1895 (1992)

3) K. L. Dueholm, M. Egholm, C. Behrens, L. Christensen, H. F. Hansen, T. Vulpius, K.
H. Petersen, R. H. Berg, P. E. Nielsen, O. Buchardt, J. Org. Chem., 59, 5767 (1994)
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4) L. Christensen, R. Fitzpatrick, B. Gildea, K. H. Petersen, H. F. Hansen, T. Koch, M.
Egholm, O. Buchardt, P. E. Nielsen, J. Coull, R. H. Berg, J. Pept. Sci., 1, 175 (1995)

5) T. Koch, H. F. Hansen, P. Andersen, T. Larsen, H. G. Batz, K. Otteson, H. Orum, J.
Pept. Res., 49, 80 (1997)

Hon nita, oligome theo sang ché c6 thé duoc tao céu hinh sao cho déu tn ciing
5° 1a nhom bét k¥ trong sé cac nhém duge biéu thi bang cac cong thire héa hoc (1) dén

(3) dugc thé hién duéi day, trong d6 nhom (3) -OH 1a nhom duge vu tién.

[Cong thite 24]

0.0 O

N O«_NH,

(] o

N™ CH N 3

| S I _CHj
O:E’-‘N\ O:F')‘N\CH

Q o ¢ 7T M

(1) (2) (3)

Cac nhom duge biéu thi bang cac cong thie (1), (2) va (3) trén ddy dudi day lan

luot duoce goi 1a “nhom (1),” “nhoém (2)” va “nhom (3)”.
2. Dugc phdm

Oligome theo sang ché cho phép su bod qua exon 45 trong gen dystrophin. Do
d6, c4c triéu ching ctia bénh loan dudng co s& dugc trong doi la c6 thé dugc 1am thuyén
giam khi duoc pham chta oligome theo sing ché duogc dung cho cac bénh nhan DMD
co su dot bién duoc hudng dich bdi su b qua exon 45 (tac 13, sy dot bién duoc chuyén
héa dé ddt bo bing su bd qua exon 45) & gen dystrophin cua ho. Hon nita, vi chiéu dai
mach cua no la ngén nén oligome theo sang ché 12 ¢6 1oi & chd cac bude didu ché no 1a

don gian va con & chd 1a chi phi dicu ché n6 ¢6 the dugc giam.
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Do do, theo phuong an khac, sang ché dé xuit dugc phim dé diéu tri bénh loan
dudng co, ma chua oligome theo sang ché, mudi hodc hydrat dugc dung ctia n6 lam

thanh phan hoat tinh (duéi day dugc goi 1a “ché phim theo sang ché”).

Céac vi du v& mudi duge dung cta oligome theo sang ché duoc chira trong ché
phém theo séng ché bao gém cac mudi cta kim loai kiém (vi du, mudi natri, mudi kali,
mudi lithi); cic mudi cua kim loai kiém thd (vi dy, mudi canxi, mudi magie); cac mudi
cua kim loai khac (vi du, mudi nhom, mubi s&t, mudi kém, mubi déng, mudi niken, mubi
coban); mudi amoni; cac mudi amin hitu co (vi du, mubi t-octylamin, mudi
dibenzylamin, mudi morpholin, mudi glucosamin, mudi phenylglyxin alkyl este, mudi
etylendiamin, mubi N-metylglucamin, mubi guanidin, mudi dietylamin, mubi
trietylamin, mudi dixyclohexylamin, mudi N,N'-dibenzyletylendiamin, mudi cloprocain,
mudi procain, mudi dietanolamin, mudi N-benzyl-phenetylamin, mudi piperazin, mubi
tetrametylamoni, mudi tris(hydroxymetyl)aminometan); cac mudi hydroaxit dugc
halogen hoa (vi du, mudi hydroflorua, mudi hydroclorua, mudi hydrobromua, mudi
hydroiodua); mudi cia axit vo co (tirc 14, mudi nitrat, mudi perclorat, mudi sulfat, mudi
phosphat); cac mudi cta axit alkansulfonic thép (vi du, mudi metansulfonat, mudi
triflometansulfonat, mudi etansulfonat); cac mudi cua axit arylsulfonic (vi du, mudi
benzensulfonat, mudi p-toluensulfonat); cac mudi cta axit hitu co (vi du, mudi axetat,
mudi malat, mudi fumarat, mudi sucxinat, mubdi xitrat, mudi tartrat, mubi oxalat, mudi
maleat); cac mudi axit amin (vi dy, mudi glyxin, mudi lysin, mudi arginin, mudi ornithin,
mudi glutamat, mubi aspartat), v.v. Cac mudi nay co thé duogc didu ché theo cach thic
bét ky da biét. Theo cach khéc, oligome theo sang ché chua trong dugc pham theo sang

6 thé & dang hydrat ctia no.

Ché pham theo sang ché c6 thé dugc dung dudi cach thue dugc dung batky, ma
¢6 thé duoc chon néu thich hgp cho phuong phép diéu tri du dinh. Tuy nhién, xét v& mit
dé phan phat dén mo co, duoc uu tién 1a phuong phap dung trong tinh mach, dung trong
dong mach, dung trong co, dung dudi da, dung qua duong miéng, dung qua k&, dung

qua da, v.v.. Hon niia, ché phim theo sang ché co thé & dang lidu lugng bat ky, va vi du
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gbm céc loai thudc tiém, cac ché pham phoi ché dung qua dudong miéng, thudc nho giot,

thuoc hit, thudc ma, thudce xtrc, v.v.

Trong truong hgp ma oligome theo sang ché dugc dung cho bénh nhén bi loan
dudng co, ché pham theo séng ché t6t hon 1a chtta chat mang ma thuc dy sw phan phat
oligome dén mo co. Chét mang nay khong bi gidi han theo cach bat ky mién la no 1a
duoc dung, va cac vi du bao gdm céc chit mang cation (vi du, liposom cation, polyme
cation) hodc cac chit mang trén co s¢ vo virut. Vi du vé céc liposom cation bao gdm
cic liposom dugc tao thanh tir céc thanh t6 céu thanh chi yéu la 2-O-(2-
dietylaminoetyl)carbamoyl-1,3-O-dioleoyl glyxerol va phospholipit (dud¢i day dugc goi
la  “liposom A”), Oligofectamine®  (Invitrogen), Lipofectin®  (Invitrogen),
Lipofectamine® (Invitrogen), Lipofectamine 2000° (Invitrogen), DMRIE-C®
(Invitrogen), GeneSilencer® (Gene Therapy Systems), TransMessenger® (QIAGEN),
TransIT TKO® (Mirus) va Nucleofector II (Lonza). Trong s6 nay, dugc uu tién 1a
liposom A. Cac vi du vé cac polyme cation bao gdm JetSI® (Qbiogene) va Jet-PEI®
(polyetylenimin, Qbiogene). Cac vi du vé cac chit mang trén co s vo virut bao gdm
GenomeOne® (cac liposom HVJ-E, Ishihara Sangyo Kaisha, Ltd., Japan). Céch khac,
6 thé str dung dung cu dugc ly duge thé hién trong patent Nhit Ban $6 2924179 hoidc
cac chit mang cation dugc thé hién trong W02006/129594 va W02008/096690.

Nong do ctia oligome theo sang ché dugc chira trong ché pham theo sang ché s&
thay doi, vi dy, tuy thude vao loai chit mang, nhung hop 1y la nam trong khoéang tir 0,1
nM dén 100 pM, t6t hon 1a nam trong khoang tr 1 nM dén 10 uM, va tét hon nita 1a
nam trong khoéang tir 10 nM dén 1 uM. Tuong tu, ty 1& khéi luong cuia chit mang trén
oligome theo sang ché duoc chira trong ché pham theo sang ché (tac 1a, ty 1& chat
mang/oligome) s€ thay ddi, vi du, tuy thudc vao tinh chét cua oligome va loai chét mang,
nhung hop ly 1a nam trong khoang tur 0,1 dén 100, tdt hon 1a nam trong khoang tir 1 dén

50, va tot hon nita 1a nam trong khoéng tr 10 dén 20.

Ché phim theo sang ché ¢ thé tuy y chua chit phu gia dugc dung, ngoai

oligome theo sang ché va chit mang duge mo ta trén day. Cac vi du v& chét phu gia nay
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bao gém chit hd tro nhii hoa (vi du, axit béo chira 6 dén 22 nguyén tu cacbon hodc mudi
duoc dung cua ching, albumin, dextran), chit 1am 6n dinh (vi du, cholesterol, axit
phosphatidic), chét lam déng truong (vi du, natri clorua, glucoza, maltoza, lactoza,
sucroza, trehaloza), Vé_chét diéu chinh do pH (vi du, axit clohydric, axit sulfuric, axit
phosphoric, axit axetic, natri hydroxit, kali hydroxit, trietanolamin). Céc chét phu gia
nay co6 thé dugc st dung mot minh hogc két hop véi nhau. Ham luong cta (céc) chét
phu gia trong ché phdm theo sang ché hop 1y 1a chiém 90% khéi lvong hodc nhé hon,
5t hon 12 70% khdi luong hodc nhd hon, va tét hon nira 1a 50% khoi lugng hogc nho

hon.

Duoc pham theo sang ché c6 thé duoc didu ché bang cach bd sung oligome theo
sang ché vao thé phan tan cta chéit mang, sau do khudy mot cach thich hop. (Cic) chét
phu gia ¢o thé duoc bd sung vao & giai doan thich hop, trude hodc sau khi bd sung
oligome theo sang ché. Dung mdi nudce bat ky co thé duoc st dung dé bd sung oligome
theo sang ché mién 1a dung mdi nay 1a dugc dung, va vi du bao gf“)m nude tiém duoc,
nudce cat tiém duoc, cac dung dich chét dién giai (vi du, nudc mudi sinh 1y), va cdc dung
dich duong (vi dy, dung dich glucoza, dung dich maltoza). Hon nira, trong trudng hop
nay, cac didu kién bao gdm do pH va nhiét d6 c6 thé dugc chon néu thich hop boi ngudi

¢6 hiéu biét trung binh trong linh vuc nay.

Ché phim theo sang ché c6 thé duge phdi ché, vi du, thanh dung dich hodc ché
phém phbi ché dugc 1am dong kho cua no. Ché pham phbi ché dugc 1am dong kho nay
¢6 thé duoc diéu ché theo cach thirc chuin bang cach sdy dong kho ché phém theo sang
ché & dang dung dich. Vi dy, ché phém theo sang ché dudi dang dung dich ¢6 thé duogc
lam tiét trung néu thich hop va sau d6 dugc phéan phéi voi lugng nhét dinh vao cac chai
nhd, sau d6 lam lanh dong so bd trong diéu kién tir khoang -40°C dén -20°C trong
khoang 2 gid, 1am kho so cp & khoang 0°C dén 10°C trong diéu kién ap suét giam va
sau do dugc lam kho th cip & khoang 15°C dén 25°C trong diéu kién &p suit giam.
Hon nita, trong hau hét cac truong hop, céc 1o co thé duoc lam sach bang khi nito va

sau d6 duoc day nép, nho do taora ché phém phéi ché dugc lam dong kho cua ché phém
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theo sang ché.

Ché phém phdi ché duoc 1am dong kho cua ché pham theo sang ché thuong co
thé duoc str dung sau khi dugc hoan nguyén béng cach bo sung dung dich thich hop bét
ky (tre 13, dung dich hoan nguyén). Céc vi du vé dung dich hoan nguyén nay bao gém
nuée tiem duoc, nude mudi sinh 1y, va cdc dung dich truyén thuong dung khac. Thé tich
dung dich hoan nguyén nay s€ thay dbi, vi du, tuy thudc vao tmg dung du tinh va khong
bi gii han theo cach bét ky, nhung hop 1y 1a 16n hon tir 0,5 dén 2 lan so véi thé tich

dung dich truge khi 1am dong kho, hodc 500 mL hodc nho hon.

Liéu luong dung ché pham theo séng ché duogc diéu chinh mot cach mong mudn
¢6 tinh dén loai oligome theo sang ché dugc chua trong do, dang lidu luong du tinh, tinh
trang cua bénh nhan nhu tudi tac va thé trong, duong dung, va ban chét va do ning cua
bénh. Tuy nhién, liéu luong dung hang ngay d6i v6i ngudi 16n thuong nam trong khoang
tir 0,1 mg dén 10 g/nguvi, tdt hon 1a ndm trong khoéang tr 1 mg dén 1 g/ngudi, tinh theo
lugng oligome theo sang ché. Khoang s6 liéu nay c6 thé thay d6i tiry thudc vao loai bénh
duoc hudng dich, cach dung, va/hodc loai phén tir dich. Do do, liéu luong thép hon
khoang nay co thé 1a du trong mot sb truong hop, hodc nguoc lai, liéu luong cao hon
khoang nay co thé can thiét trong mot s6 truong hgp. Hon nira, ché pham theo sang ché

c¢6 thé duge dung mot dén vai lan mot ngay hodc cach quing mot dén vai ngay.

Theo phuong an khac, ché pham theo sang ché c6 thé 1a duge pham chira vecto
¢6 kha nang biéu hién oligonucleotit theo sang ché va chit mang nhu dugc md ta trén
day. Vecto biéu hién nhu vay co thé c6 kha nang biéu hién nhiéu oligonucleotit theo
sang ché. Ché pham nhu vy ¢6 thé tuy y chutra chat phu gia dugc dung, nhu trong trudng
hop cac ché phdm theo sang ché chira oligome theo sang ché. Nong do cta vecto biéu
hién dugc chtra trong ché phdm nay s& thay dbi, vi du, tuy thudc vao loai chat mang,
nhung hop ly 1a nam trong khoang tir 0,1 nM dén 100 uM, t5t hon 14 ndm trong khoang
tr 1 nM dén 10 pM, va tot hon nita la ndm trong khoang tir 10 nM dén 1 uM. Ty 1¢ khéi
lugng cua chit mang trén vecto biéu hién chtra trong ché pham nay (tuc 13, ty 16 chat

mang/vecto biéu hién) s& thay doi, vi du, tuy thudc vao tinh chét cua vecto bicu hién va
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loai chit mang, nhung hop ly 1a nam trong khoang tur 0,1 dén 100, t&t hon 1a nam trong
khoang tir 1 dén 50, va t6t hon nita 12 nim trong khoang tir 10 dén 20. Hon nita, ham
luong chit mang c6 trong ché pham nay 1a gidng nhu trong truong hop ché pham theo
sang ché chira oligome theo sang ché, va quy trinh didu ché n6 ciing gidng nhu trong
truong hop voi ché pham theo sang ché.

Sang ché s& duoc mo ta chi tiét hon nhu dudi day béng c4c vi du minh hoa va
cac vi du thr nghiém dudi ddy, nhung sang ché khong bi gi6i han pham vi ¢ cac vi du
nay.

Vi du thuc hién sang ché
Vi du tham chiéu 1

Axit 4-{[(2S,6R)-6-(4-Benzamido-2-oxopyrimidin-1 -yl)-4-tritylmorpholin-2-

yl]metoxy }-4-oxobutanoic dugc tai lén nhya aminopolystyren

Budc 1: Didu ché axit 4-{[(2S,6R)-6-(4-benzamido-2-oxopyrimidin—1(2H)-yl)-4-

tritylmorpholin-2-yl]metoxy } -4-oxobutanoic

Trong moi truong khi argon, N-{ 1-[(2R,65)-6-(hydroxymetyl)-4-
tritylmorpholin-Z—yl]-2-0x0-1,2-dihydropyrimidin—4-yl}benzamit (3,44 g va 4-
dimetylaminopyridin (4-DMAP) (1,1 g) dugc tao huyén phu trong diclometan (50 mL),
va sau dé anhydrit sucxinic (0,90 g) dugc bd sung vao do, sau do khudy & nhiét do trong
phong trong 3 gio. Dung dich phan Gmg duoc tron v4i metanol (10 mL) va ¢0 trong diéu
kién ap sudt giam. Phan can con lai dugc chiét béng etyl axetat va dung dich nudc natri
hydro phosphat 0,5M. L6p hitu co thu duge dugc rira lién tuc bang dung dich nudc kali
dihydro phosphat 0,5M, nuéc va dung dich nudc natri clorua bao hoa. Lop hitu co thu
dugc duoc 1am kho qua natri sulfat va dugc cd dac trong didu kién ap sut giam dé thu

duoc 4,0 g san pham mong mudn.

Bude 2: Didu ché axit 4-{[(2S,6R)-6-(4-benzamido-2-oxopyrimidin-1-yl)-4-

tritylmorpholin-2-ylJmetoxy } -4-oxobutanoic duoc tai 1én nhya aminopolystyren

Hoa tan axit 4-{[(2S,6R)-6-(4-benzamido-2-oxopyrimidin-1(2H)-yl)—4-
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tritylmorpholin-2-ylJmetoxy } -4-oxobutanoic (4,0 g) trong pyridin (da dugc khir nude)
(200 mL), sau do bd sung 4-DMAP (0,73 g) va l-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (11,5 g) vao d6. Sau do, chét nén Primer
nhya aminopolystyren 200 amino (GE Healthcare Japan, 17-5214-97) (25,0 g) va
trietylamin (8,5 mL) duoc bd sung vao hdn hgp nay, sau do la lic & nhiét do trong phong
trong 4 ngay. Sau phan ing nay, nhua dugc thu gom bang cach loc. Nhya thu dugc dugc
rira 14n luot bang pyridin, metanol va diclometan, va sau d6 dugc lam kho trong diéu
kién 4p sudt giam. B sung vao nhwa thu dugc nay tetrahydrofuran (da dugc khur nude)
(200 mL), anhydrit axetic (15 mL) va 2,6-lutidin (15 mL), sau do lic & nhiét do trong
phong trong 2 gid. Nhua dugc thu gom bang cach loc, rira 1An luot bang pyridin, metanol
va diclometan, va sau dé duogc lam kho trong diéu kién ap suét giam dé thu duoc 26,7 g
san phdm mong mudn.

Pé x4c dinh lugng tai san phdm mong mubn, lugng mol trityl trén mdi gam
nhua duge do theo phuong phap da biét dudi dang do hép thy UV & 409 nm. Luong tai
1én nhua dugc phat hién 1a 129,2 pmol/g.

Cac diéu kién do UV

Thiét bi: U-2910 (Hitachi, Ltd., Japan)
Dung moi: axit metansulfonic

Budc song: 409 nm

Gia tri € : 45000

Vi du tham chiéu 2

Axit 4-{[(2S,6R)-6-(5-metyl-2,4-dioxopyrimidin-1 -yl)-4-tritylmorpholin-2-

yl]metoxy }-4-oxobutanoic dugc tai 1én nhua aminopolystyren

Céac quy trinh gidng nhu duge thé hién trong vi du tham chiéu 1 duoc lap lai dé

didu ché hop chit néu & dé muc nay, ngoai trir viéc N-{1-[(2R,68)-6-(hydroxymetyl)-4-

-43-



31720

tritylmorpholin-2-yl]-2-oxo-1,2-dihydropyrimidin-4-yl}benzamit dugc sir dung trong
budc 1 cta vi du tham chiéu 1 duoc thay thé trong budc nay bang 1-[(2R,65)-6-

(hydroxymetyl)-4-tritylmorpholin-2-yl]-5-metylpyrimidin-2,4(1H,3H)-dion.

Pé x4c dinh luong tai san pham mong mudn, lugng mol trityl trén mdi gam
nhua dugc do theo phuong phap da biét dudi dang do hap thu UV & 409 nm. Lugng tai
1én nhua duoc phat hién 1a 164,0 pmol/g.

Vi du tham chiéu 3

Axit 4-{ [(28,6R)-6-(6-benzamidopurin-9-yl)-4—tritylmorpholin-2-yl]metoxy} -4-

oxobutanoic dugc tai 1én nhua aminopolystyren

Céac quy trinh gidng nhu duge thé hién trong vi du tham chiéu 1 dugc lap lai dé
didu ché hop chat néu & dé& muc nay, ngoai trir viéc N-{1-[(2R,68)-6-(hydroxymetyl)-4-
tritylmorpholin-?_-yl]-2-ox0-1,2-dihydr0pyrimidin-4-yl}benzamit duoc su dung trong
bude 1 ctia vi du tham chiéu 1 duoc thay thé trong bude nay bang N-{9-[(2R,68)-6-
(hydroxymetyl)-4-tritylmorpholin-2-yl]purin-6-yl}benzamit.

Pé xac dinh luong tai san pham mong mubn, luong mol trityl trén mdi gam
nhua dugc do theo phuong phap da biét duéi dang do hip thu UV ¢ 409 nm. Luong tai

1én nhua duoc phat hién la 185,7 umol/g.

Vi du tham chiéu 4

Axit 4-{{(2S,6R)-6-{6-(2-xyanoetoxy)-2- [(2-phenoxyaxetyl)amino|purin-9-y1}-4-

tritylmorpholin-2-yl}metoxy }-4-oxobutanoic duoc tai 1én nhya aminopolystyren

Cac quy trinh giéng nhu duoc thé hién trong vi du tham chiéu 1 duoc lap lai dé
diéu ché hop chit néu & dé muc nay, ngoai trir viéc N-{1-[(2R,6 S)-6-(hydroxymetyl)-4-
tritylmorpholin-2-y1]—2-oxo-1,2—dihydr0pyrimidin—4-y1}benzamit duoc st dung trong

bude 1 ciia vi du tham chiéu 1 dugc thay thé trong budc nay bang N-{6-(2-xyanoetoxy)-
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9-[(2R,6S)—6-(hydroxymetyl)-4-trity1m0rpho1in-2-y1]purin-2-yl}-2-phen0xyaxetamit.

Pé x4c dinh lugng tai san phim mong mudn, lugng mol trityl trén mdi gam
nhua duge do theo phuong phép da biét dusi dang do hap thu UV ¢ 409 nm. Luong tai
1én nhua duoc phat hién 1a 164,8 pmol/g.

Theo cac phﬁn mo ta trong vi du 1 dugc thé hién dudi day, cac PMO c6 trinh tu
nucleotit cia PMO sé 1 dén 81 dugc thé hién trong bang 1 dugc tdng hop (trong do moi
R? va RS 1a metyl, va ddu tan cing 5° 1a nhom (3)). M&i PMO tong hop dugc nhu vay

duoc hoa tan trong nudGe dé tiém (Otsuka Pharmaceutical Factory, Inc., Japan).

Bang 1-1
PMO Trinh tu nucleotit Tén trinh tu SEQID

s NO:

1 TTGCCGCTGCCCACATCCTGGAGT H45 1-13 18-30 14
TC

2 GTTTGCCGCTGCCTCCTGGAGTTC H45 -2-11 20-32 7
CT

3 GCCGCTGCCCACATCCTGGAGTTC H45 -2-13 18-28 15
CT

4 CCGCTGCCCAATGTCCTGGAGTTC H45 -2-11 15-27 16
CT

5 TTGCCGCTGCCCATCCTGGAGTTC H45 -2-11 18-30 17
CT

6 TTTGCCGCTGCCATCCTGGAGTTC H45 -2-13 21-31 18
CT

7 TTTGCCGCTGCCTCCTGGAGTTCC H45 -1-11 20-31 19

8 TGCCGCTGCCCGCCATCCTGGAGT H45 1-15_19-29 20
TC

9 GTTTGCCGCTGCCCTGGAGTTCCT H45 -2-10 21-32 8

10 CAGTTTGCCGCTGCCCATCCTGGA H45 -2-13 20-34 9

-45-
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GTTCCT
11 CAGTTTGCCGCTGCCCTGGAGTTC H45 -2-8 19-34 10
CT
12 GTTTGCCGCTGCCATCCTGGAGTT H45 1-12 20-32 21
C
13 CAGTTTGCCGCTGCTGGAGTTCCT H45 -2-8 21-34 22
14 ACAGTTTGCCGCTCTGGAGTTCCT H45 -2-9 23-35 23
15 CAGTTTGCCGCTGCCGGAGTTCCT H45 -2-7 20-34 24
16 GTTTGCCGCTGCCCTGGAGTTCC H45 -1-8 19-32 25
17 CAGTTTGCCGCTGCCGGAGTTCCT H45 -3-7 20-34 26
G
18 CCGCTGCCCAATGTGGAGTTCCTG H45 -4-8 15-27 27
T
19 CAGTTTGCCGCTGCCCTGGAGTTC H45 1-8 19-34 28
20 CCGCTGCCCAATCTGGAGTTCCT H45 -2-9 16-27 29
21 CAGTTTGCCGCTGCCCTGGAGTTC H45 -1-8 19-34 30
C
22 TTGCCGCTGCCCACTGGAGTTCCT H45 -2-9 18-30 31
23 TTGCCGCTGCCCACTGGAGTTCCT H45 -4-9 18-30 32
GT
24 ACAGTTTGCCGCCTGGAGTTCC H45 -1-10_25-35 33
25 GTTTGCCGCTGC H45 21-32 34
26 CCTGGAGTTCCT H45 -2-10 35
27 TGGAGTTCCT H45 -2-8 36
28 CAGTTTGCCGCTGCCC H45 19-34 37
29 TCTTCCCCAGTTGCCATCCTGGAG H45 2-14 53-65 38
TT
30 | AGACCTCCTGCCACCATCCTGGAG | H45 2-14 136-148 39
TT
31 TTCTTCCCCAGTTGCGCCATCCTG H45 1-15_52-66 11
GAGTTC
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32 CAGACCTCCTGCCACGCCATCCTG | H45_1-15_135-149 12
GAGTTC

33 GACCTCCTGCCACCATCCTGGAGT | H45_1-14_136-147 40

TC
Béang 1-2

34 TCCCCAGTTGCGCCATCCTGGAGT H45 1-15 52-62 41
TC

35 GACCTCCTGCCGCCATCCTGGAGT | HA45_1-15_137-147 42
TC

36 CTTCCCCAGTTGCCATCCTGGAGT H45 1-14 53-64 43
TC

37 TTCCCCAGTTGCACATCCTGGAGT H45 1-13 51-63 44
TC

38 CCTCCTGCCACCGCATCCTGGAGT | H45_1-13_133-145 45
TC

39 ACCTCCTGCCACCCATCCTGGAGT | H45_1-13_134-146 46
TC

40 | TTTCTTCCCCAGTCATCCTGGAGTT H45 1-13 55-67 47

C

41 GCAGACCTCCTGCCATCCTGGAGT | H45_1-13_138-150 48
TC

42 TTCTTCCCCAGTTGCCATCCTGGA H45 1-13 52-66 49

GTTC

43 CCCCAGTTGCATCTGGAGTTCCT H45 -2-9 50-61 50

44 TTCTTCCCCAGTTGCCCTGGAGTT H45 -1-10_52-66 51
CcC

45 CTTCCCCAGTTGCCATCCTGGAGT H45 -2-13 52-64 52

TCCT
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46 CAGACCTCCTGCCACTCCTGGAGT | H45_1-11_135-149 53
TC
47 TGCAGACCTCCTGCCTCCTGGAGT | H45_1-11_137-151 54
TC
48 CTGTTTGCAGACCCATCCTGGAGT | H45_1-13_144-156 55
TC
49 TTTGCAGACCTCCTGGAGTTCCTG | H45_-5-8 141-153 56
TA
50 CCTGCCACCGCAGATGCCATCCTG | H45_1-15_128-142 57
GAGTTC
51 ACCTCCTGCCACCGCTTGCCGCTG | H45_16-30_132-146 58
CCCAAT
52 TCCTGTAGAATACCATCCTGGAGT H45 1-13 98-110 59
TC
53 CTCCTGCCACCGCTGGCATCTGTT | H45_85-97 132-144 60
1T
54 ACCTCCTGCCACCGCTCTTCCCCA | H45_51-65 132-146 61
GTTGCA
55 TGGCATCTGTTTTCATCCTGGAGTT H45 1-13 85-97 62
C
56 TTATTTCTTCCCCAGTTCCTGTAAG H45 -8-5 58-70 63
A
57 GCTTCCCAATGCCATCCTGGAGTT | H45_-1-15_114-123 64
CC
58 GGCTTCCCAATGCCATCCTGGAGT | H45_1-15_114-124 65
TC
59 TTTCTGTCTGACAGCTCCTGCCAC | H45_129-143_156- 66
CGCAGA 170
60 | TCCTGCCACCGCAGAGAGGATTGC | H45_69-83_129-143 67
TGAATT
61 TCCTGCCACCGCAGACTGGCATCT | H45_84-98 129-143 68
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GTTTTT
62 TCCTGCCACCGCAGATTTTCCTGT | H45 99-113_129-143 69
AGAATA
63 GCCATCCTGGAGTTC H45 1-15 70
64 TTCTTCCCCAGTTGC H45 52-66 71
65 CAGACCTCCTGCCAC H45 135-149 72
66 TCCTGGAGTTCCT H45 -2-11 73
67 GTTTGCCGCTGCC H45 20-32 74
68 CTCCTGCCACCGCGCCGCTGCCCA | H45_16-28_132-144 75
AT
Bang 1-3
69 ATTCAGGCTTCCCTTCCCCAGTTG | H45 51-63_117-129 76
CA
70 TGGAGTTCC H45 -1-8 77
71 TGGAGTTC H45 1-8 78
72 CAGTTTGCCGCCTGGAGTTCC H45 -1-10_25-34 79
73 ACAGTTTGCCGCTGGAGTTCCT H45 -2-9 25-35 80
74 GTTTGCCGCTGCCTGGAGTTCC H45 -1-8 20-32 81
75 AACAGTTTGCCCCTGGAGTTCC H45 -1-10 26-36 82
76 CAGTTTGCCGCCTGGAGTTC H45 1-10 25-34 83

77

CAGTTTGCCGCTCCTGGAGTTC

H45 1-11_24-34

84

78

AGTTTGCCGCTCCTGGAGTTC

H45 1-11_24-33

85

79

ACAGTTTGCCGCTGGAGTTCC

H45 -1-9 25-35

86

80

TGCCGCTGCCCATCCTGGAGTTCC

H45 -1-11_18-29

87

81

CTGCCACCGCAGCCGCTGCCCAAT
GC

H45 14-27_130-141

88

82

CCTGGAGTTCC

H45_-1-10

144
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83 CAGTTTGCCG H45 25-34 145
84 ACAGTTTGCCG H45 25-35 146
Vidul

Axit 4-{[(2S,6R)-6-(4-benzamido-2-oxopyrimidin-1 (2H)-yl)-4-tritylmorpholin-2-
yllmetoxy}-4-oxobutanoic duogc tai lén nhua aminopolystyren (Vi du tham chiéu 1)
hodc  axit  4-{[(2S,6R)-6-(5-metyl-2,4-dioxopyrimidin-1 -yl)-4-tritylmorpholin-2-
yl]lmetoxy}-4-oxobutanoic dugc tai 1én nhua aminopolystyren (Vi du tham chiéu 2)
hodc axit 4-{[(ZS,6R)—6-(6-benzamidopurin-9-yl)-4-trity1m0rpholin-2-y1]metoxy}-4-
oxobutanoic duoc tai 1én nhua aminopolystyren (Vi du tham chiéu 3) hoic axit 4-
{{(2S,6R)-6-{ 6-(2-xyanoetoxy)-2-[(2-phenoxyaxetyl)amino]purin-9-yl }-4-

tritylmorpholin-2-yl}metoxy } -4-oxobutanoic dugc tai 1én nhwa aminopolystyren (Vi du
tham chiéu 4), mdi hop chét twong ng voi dau tan cung 5°, duge nap véi luong 0,2 g
vao cdt duoc lép b0 loc dé bat dau cac chu trinh téng hop dudi day sir dung thiét bi tong
hop axit nucleic (AKTA Oligopilot 10 plus). Dé tao ra trinh tu nucleotit cta mdi hop
chit duogc néu trong bang 1, hop chat morpholino monome mong mudn duoc bd sung

trong moi chu trinh két hop (xem bang 2 dudi day).

Bang 2

) Thé tich | Thoi gian
Budce Chat phan ung
(mL) (phut)
. . 1,8 dén
1 Dung dich khir phong bé 18 dén 32 -
2 Dung dich trung hoa/rira 30 1,5
3 Dung dich két hop B 5 0,5
4 Dung dich két hop A 1,3 0,25
S Phan tng két hop véi tac nhan 120 dén
phén tng dugc nap trong cac 300
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budc 3 va 4
6 Axetonitril 20 1,0
7 Dung dich bit dau 9 2,0
8 Axetonitril 30 2,0

(Luu y) Chi trong trudong hop axetyl hoa d4u tan cung 3°, cac bude 1,2, 7 va 8

dugc lap lai 1an nira sau chu trinh cudi cung.

Céan luu v 1a dung dich khtr phong bé duogc st dung la dung dich diclometan
chira 3% axit trifloaxetic (khdi lwong/thé tich). Dung dich trung hoa/rira dugc st dung
dugc didu ché bang cach hoa tan N,N-diisopropyletylamin ¢ ndng do 10% (thé tich/thé
tich) va tetrahydrofuran & ndng do 5% (thé tich/thé tich) trong dung dich diclometan
chita 35% (thé tich/thé tich) axetonitril. Dung dich két hgp A dé st dung dugc didu ché
bang cach hoa tan hop chat morpholino monome & ndng do 0,10M trong tetrahydrofuran.
Dung dich két hop B dé su dung dugc didu ché bing cach hoa tan NN-
diisopropyletylamin & 20% (thé tich/thé tich) va tetrahydrofuran & 10% (thé tich/thé
tich) trong axetonitril. Dung dich bit dau dé st dung dugc didu ché bang cach hoa tan
anhydrit axetic & 20% (thé tich/thé tich) va 2,6-lutidin & 30% (thé tich/thé tich) trong

axetonitril.

Nhua aminopolystyren dugc tai bang PMO duoc tong hop nhu trén dugc thu
gom tir binh phan ung va duge lam kho ¢ nhiét do trong phong trong 2 gio hodc lau hon
trong diéu kién &p suit giam. PMO da duoc lam kho dugc tai 1én nhua aminopolystyren
dugc nap vao binh phéan tng va 5 mL dung dich nudce amoniac 28%-etanol (1/4) duoc
bd sung vao do, sau do 1a khudy ¢ 55°C trong 15 gio. Nhya aminopolystyren duogc tach
bé‘mg cach loc va dugc rua béng 1 mL nudGe-etanol (1/4). Dich loc thu duge duoc ¢6 déc
trong ap suit giam. Phan can con lai thu duge duge hoa tan trong 10 mL dung moi hdn
hop chira dung dich dém 20 mM axit axetic-trietylamin (dung dich dém TEAA) va
axetonitril (4/1), va sau d6 loc qua mang loc. Dich loc thu dugc duogce tinh ché bfmg

HPLC pha déo. Céc diu kién dugc st dung la nhu dugc thé hién trong bang 3 dudi ddy.
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Béang 3]
Cot [ XBridge 5 pm C18 (Waters, $19 x 50 mm, 1 CV = 14
mL)
Toc do dong 10 mL/phut
Nhiét do cot nhiét do trong phong
Dung dich A Dung dich d¢m TEAA 20 mM
Dung dich B CH;CN
Gradien (B) ndng d6 10% —> 70%/15 CV

CV (column volume): thé tich cot

Mbi phan doan dugc phan tich dé thu gom san pham mong mudn, san phim nay
sau d6 duoc cd trong diéu kién 4p suit giam. Phén cin thu duoc dugc hoa tan bang dung
dich nuéc axit phosphoric 2M (0,5 mL) va khudy trong 15 phat. Hon nita, cin nay con
duoc tao tinh kiém bang dung dich nudc natri hydroxit 2M (2mL) va loc qua mang loc

(0,45 um).

Dung dich nuéc thu dugc chira san pham mong muén duoc tinh ché bang cot

nhua trao ddi anion. Céc diéu kién duogc sur dung 12 nhu duoc thé hién trong bang 4 dudi

day.
Bang 4
Cot Ngudn 15Q (GE Healthcare, ¢$10 x 108 mm, 1 CV =38,5
mL)
Téc do dong 8,5 mL/phut
Nhiét do cot nhiét do trong phong
Dung dich A Dung dich nuge natri hydroxit 10 mM
Dung dich B Dung dich nu¢c natri hydroxit 10 mM,
Dung dich nudc natri clorua 1 M
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Gradien (B) nong do 1% — 50%/40 CV

M&i phan doan dugc phén tich (bang HPLC) dé thu duoc san phdm mong mudn
duéi dang dung dich nude. Dung dich nude thu duoc duge trung hoa bang dung dich
dém phosphat 0,1 M (d6 pH bing 6,0) va sau d6 dugc khir mudi bang HPLC pha déo

trong cac diéu kién dugc thé hién trén bang 5 dudi day.

Bang 5
Cot XBridge 5 um C8 (Waters, ¢10 x 50 mm, 1 CV =4
mL)
Tbc do dong 4 mL/phut
Nhiét do cot 60°C
Dung dich A nudc
Dung dich B CH3CN
Gradien (B) ndng d6 0% — 50%/20 CV

San pham mong mudn duge thu gom va cd trong didu kién ap suat giam. Phan
can thu duge duge hoa tan trong nude va duge lam dong kho dé thu duoc hop chat mong
muén dudi dang chét ran két bong mau trang. Gia tri tinh dugc va gia tri do dugc cua

ESI-TOF-MS dugc thé hién trén bang 6.

Bang 6-1
, Gia tri tinh Gia tri do
PMO s6. Trinh tu nucleotit
duogc duogc
1 TTGCCGCTGCCCACATCCTGGAGT 8520,95 8520,65
TC
2 GTTTGCCGCTGCCTCCTGGAGTTC 8542,94 8542,57

-53-



31720

CT
3 GCCGCTGCCCACATCCTGGAGTTC 8505,95 8506,57
CT
4 CCGCTGCCCAATGTCCTGGAGTTC 8520,95 8521,37
CT
5 TTGCCGCTGCCCATCCTGGAGTTC 8511,94 8511,70
CT
6 TTTGCCGCTGCCATCCTGGAGTTC 8526,94 8527,07
CT
7 TTTGCCGCTGCCTCCTGGAGTTCC 785771 7857,32
8 TGCCGCTGCCCGCCATCCTGGAGT 8521,95 8521,98
TC
9 GTTTGCCGCTGCCCTGGAGTTCCT 7897,72 7897,71
10 CAGTTTGCCGCTGCCCATCCTGGA 9851,40 9851,60
GTTCCT
11 CAGTTTGCCGCTGCCCTGGAGTTC 8551,95 8551,80
CT
12 GTTTGCCGCTGCCATCCTGGAGTT 8236,84 8236,69
C
13 CAGTTTGCCGCTGCTGGAGTTCCT 7921,73 792191
14 ACAGTTTGCCGCTCTGGAGTTCCT 7905,73 7905,53
15 CAGTTTGCCGCTGCCGGAGTTCCT 7906,73 7906,65
16 GTTTGCCGCTGCCCTGGAGTTCC 7567,61 7567,35
17 CAGTTTGCCGCTGCCGGAGTTCCT 8261,85 8261,67
G
18 CCGCTGCCCAATGTGGAGTTCCTG 8245,85 8245,68
T
19 CAGTTTGCCGCTGCCCTGGAGTTC 7906,73 7906,70
20 CCGCTGCCCAATCTGGAGTTCCT 7520,61 7520,60
21 CAGTTTGCCGCTGCCCTGGAGTTC 8221,84 8221,48

C




31720

22 TTGCCGCTGCCCACTGGAGTTCCT 7866,72 7866,77

23 TTGCCGCTGCCCACTGGAGTTCCT 8551,95 8552,23
GT

24 ACAGTTTGCCGCCTGGAGTTCC 7245,51 7245,48

25 GTTTGCCGCTGC 3912,36 3912,16

26 CCTGGAGTTCCT 3896,36 3896,12

27 TGGAGTTCCT 3266,14 3265,99

28 CAGTTTGCCGCTGCCC 5196,81 5196,30

29 TCTTCCCCAGTTGCCATCCTGGAG 8510,93 8511,8
TT

30 AGACCTCCTGCCACCATCCTGGAG 8513,95 8513,72
TT

31 TTCTTCCCCAGTTGCGCCATCCTGG 9826,39 0826,15

AGTTC
32 CAGACCTCCTGCCACGCCATCCTG 9814,41 0813,82
GAGTTC

33 GACCTCCTGCCACCATCCTGGAGT 8489,95 8490,01

TC
Bang 6-2

34 TCCCCAGTTGCGCCATCCTGGAGT 8520,95 8520,97
TC

35 GACCTCCTGCCGCCATCCTGGAGT 8505,95 8506,48
TC

36 CTTCCCCAGTTGCCATCCTGGAGT 8495,94 8495,43
TC

37 TTCCCCAGTTGCACATCCTGGAGT 8519,95 8520,35
TC

-55-




31720

38 CCTCCTGCCACCGCATCCTGGAGT 8465,94 8466,23
TC

39 ACCTCCTGCCACCCATCCTGGAGT 8449,94 8449,88
TC

40 TTTCTTCCCCAGTCATCCTGGAGT 8485,93 8486,01
TC

41 GCAGACCTCCTGCCATCCTGGAGT 8529,96 8529,54
TC

42 TTCTTCCCCAGTTGCCATCCTGGA 9156,16 9156,62

GTTC

43 CCCCAGTTGCATCTGGAGTTCCT 7535,61 7535,92

44 TTCTTCCCCAGTTGCCCTGGAGTT 8486,93 8486,27
CC

45 CTTCCCCAGTTGCCATCCTGGAGT 9141,16 9141,18

TCCT

46 CAGACCTCCTGCCACTCCTGGAGT 8489,95 8489,65
TC

47 TGCAGACCTCCTGCCTCCTGGAGT 8520,95 8520,58
TC

48 CTGTTTGCAGACCCATCCTGGAGT 8559,96 8560,66
TC

49 TTTGCAGACCTCCTGGAGTTCCTG 8574,96 8574,85
TA

50 CCTGCCACCGCAGATGCCATCCTG 9854,42 9854.,07

GAGTTC
51 ACCTCCTGCCACCGCTTGCCGCTG 9750,39 9750,67
CCCAAT

52 TCCTGTAGAATACCATCCTGGAGT 8567,97 8567,11
TC

53 CTCCTGCCACCGCTGGCATCTGTT 8486,93 8486,39
TT
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54 ACCTCCTGCCACCGCTCTTCCCCA | 9725,38 9725,57
GTTGCA
55 TGGCATCTGTTTTCATCCTGGAGT |  8580,95 8580,81
TC
56 | TTATTTCTTCCCCAGTTCCTGTAAG | 8508,94 8508,7
A
57 GCTTCCCAATGCCATCCTGGAGTT |  8504,95 8504,88
cC
58 GGCTTCCCAATGCCATCCTGGAGT |  8544,96 854472
TC
59 TTTCTGTCTGACAGCTCCTGCCAC | 9844,41 98441
CGCAGA
60 TCCTGCCACCGCAGAGAGGATTG | 9957,45 9957,8
CTGAATT
61 TCCTGCCACCGCAGACTGGCATCT | 9850,4 9850,45
GTTTTT
62 TCCTGCCACCGCAGATTTTCCTGT | 9867,42 9867,85
AGAATA
63 GCCATCCTGGAGTTC 4905,71 4905,02
64 TTCTTCCCCAGTTGC 4831,68 4831,14
65 CAGACCTCCTGCCAC 4819,7 4819,64
66 TCCTGGAGTTCCT 422647 4226,03
67 GTTTGCCGCTGCC 422747 4227.48
68 | CTCCTGCCACCGCGCCGCTGCCCA | 843593 8436,58
AT
Bang 6-3
69 ATTCAGGCTTCCCTTCCCCAGTTG |  8479,93 8479,03
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CA
70 TGGAGTTCC 2936,03 2936,07
71 TGGAGTTC 2620,92 2620,97
72 CAGTTTGCCGCCTGGAGTTCC 6906,39 6906,44
73 ACAGTTTGCCGCTGGAGTTCCT 7260,51 7260,67
74 GTTTGCCGCTGCCTGGAGTTCC 7252,5 7252,48
75 AACAGTTTGCCCCTGGAGTTCC 7229,51 7229,07
76 CAGTTTGCCGCCTGGAGTTC 6591,28 6591,07
77 CAGTTTGCCGCTCCTGGAGTTC 7236,5 7236,76
78 AGTTTGCCGCTCCTGGAGTTC 6921,39 6921,06
79 ACAGTTTGCCGCTGGAGTTCC 6930,4 6930,42 |
80 TGCCGCTGCCCATCCTGGAGTTCC 7851,72 7852,1
81 CTGCCACCGCAGCCGCTGCCCAAT 8484,96 8484,68

GC
82 CCTGGAGTTCC 3566,25 3566,51
83 CAGTTTGCCG 3251,14 3251,19
84 ACAGTTTGCCG 3590,26 3590,04

Vi du thtr nghiém 1

Tha nghi€ém in vitro

do 1 dén 10 pM vao 3,5 x 10° té bao RD (dong té bao sacom co van clia nguoi), thong

qua Nucleofector IT (Lonza) str dung kit Amaxa Cell Line Nucleofector L. Chuong trinh

duoc st dung 1a T-030.

kién 5% CO; trong 2 mL moi truong thiét yéu tbi thiéu Eagle (Eagle’s minimal essential

medium - EMEM) (SIGMA; dud¢i day duge goi 1a méi truong EMEM) chira 10% huyét

thanh thai bo (fetal bovine serum - FBS) (Invitrogen).
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Sau khi céc té bao duoc rira mot lan b;ﬁng PBS (Nissui Pharmaceutical Co., Ltd.,
Japan; dudgi day dugc goi 1a méi truong PBS), 350 uL dung dich dém RLT (QIAGEN)
chira 1% 2-mercaptoetanol (Nacalai Tesque, Inc., Japan) dugc bd sung vao cac té bao,
va cac té bao nay duoc dung giai bing cach dé yén & nhiét do trong phong trong vai
phuat. Dich dung giai té bao duoc thu gom vao thiét bi lam déng nhat QIAshredder
(QIAGEN) va duge ly tm & téc do 15000 vong/phut trong 2 phit dé tao ra dich dong
nhét. ARN toan bo dugc chiét ra theo phuong thirc gan kém véi kit RNeasy Mini
(QIAGEN). Néng do cua ARN toan bd chiét duoc duge do bing quang phd ké
NanoDrop ND-1000 (LMS Co., Ltd., Japan).

RT-PCR mét bude duge thuc hién trén 400 ng ARN toan bd chiét dugc su dung
kit QIAGEN OneStep RT-PCR (QIAGEN). Dung dich phan ung dugc chuén bi theo
phuong phap di kém véi kit. B tudn hoan nhiét dugc st dung la PTC-100 (MJ
Research) hosc TaKaRa PCR Thermal Cycler Dice Touch (Takara Bio Inc., Japan).

Chuong trinh RT-PCR dugc st dung 1a nhu duoc thé hién dudi day.
50°C trong 30 phut: phan mg phién ma ngugc

95°C trong 15 phut: hoat hoa polymeraza, v6 hoat transcriptaza nguoc, bién tinh

nhi¢t cADN

[94°C trong 30 gidy; 60°C trong 30 gidy; 72 °C trong 1 phat] x 35 chu trinh:
Khuéch dai PCR

72°C trong 10 phit: phan ung kéo dai cubi cling

Céc trinh tu nucleotit cia doan mdi xudi va doan moi ngugc duogc str dung cho

RT-PCR 1a nhu duoc thé hién duéi day.

Mbdi xubi: 5°-GCTCAGGTCGGATTGACATT-3’ (SEQ ID NO: 1)

Mdi nguge: 5’-GGGCAACTCTTCCACCAGTA-3’ (SEQ ID NO: 2)
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San pham phan tng PCR néu trén (1 pL) duge phén tich bang cach str dung
Bioanalyzer (Agilent) va h¢ théng MultiNA (Shimadzu Corporation, Japan).

Polynucleotit mirc “A” trong soi c6 suw b6 qua exon 45 va polynucleotit mtrc “B”
trong s¢i khong c6 su bo qua exon 45 duge do. Dua trén cac gia tri do dugc “A” va “B”

nay, hiéu suét bo qua dugc xac dinh theo phuong trinh duéi déy:

Hiéu suét bo qua (%) = A/(A+ B) x 100

Két qua thir nghiém
Céc két qua thu duoc dugc thé hién trén cac Fig tir Fig.1 dén Fig.5, Fig.8, Fig.10,
Fig.11 va Fig.16 dén Fig.24. Thi nghiém nay chi ra rang oligome theo sang ché gay ra

mot cach hitu hiéu sy bo qua exon 45.

Vi du thr nghiém 2
Th nghiém in vitro

Quy trinh twong tu nhu dugc thé hién trong vi du thr nghiém 1 dugc ldp lai dé
thuc hién thtr nghiém nay, ngoai trir viée 3,5 x 105 té bao RD (dong té biao sacom co van
cua nguoi) dugc chuyén nhiém v6i oligome theo séng ché mot minh (PMO s6 11 hodc
PMO s6 9) hodc véi hai oligome don vi cdu thanh oligome theo sing ché hodc v6i hon
hop cia chung ¢ ndng d6 3 pM thong qua Nucleofector IT (Lonza) str dung kit Amaxa

Cell Line Nucleofector L. Chuong trinh dugc st dung la T-030. Cac két hop ctia céc

trinh tu duoc chuyén nhiém 1a nhu dugc thé hién dudi day.

Béang 7

Cic két hop cuia cac trinh tu duoc chuyén nhiém
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Két hop trinh tu Nong do chuyén nhiém (uM)
PMO s6 11 3 uM

(PMO sb 27 va PMO sb 28 duoc két ndi véi

nhau)

PMO s 27 3 uM

PMO s6 28 3 uM

Mbi PMO s6 27 va PMO s6 28

3 uM mdi loai

PMO s6 9 3 uM
(PMO s6 25 va PMO s6 26 duge két ndi véi

nhau)

PMO s6 25 3 uM
PMO s6 26 3 uM

PMO sd 25 va PMO sb 26

3 uM madi loai

PMO s6 72 3 uM
(PMO s6 82 va PMO s 83 duge két ndi v6i

nhau)

PMO s6 82 3 uM
PMO s6 83 3 uM

PMO sd 82 va PMO sb 83

3 uM mdi loai

Két qua thir nghiém

Céc két qua thu duoc dugc thé hién trén Fig.6 va Fig.25. Thir nghiém nay chira
ring oligome theo sang ché, tire 1a, PMO s6 11 (SEQ ID NO: 10), PMO s6 9 (SEQID
NO: 8) hodic PMO s6 72 (SEQ ID NO: 79), mbi loai gdm hai oligome d6i nghta duge
két ndi v6i nhau hudng dich cac vi tri khac nhau trong exon 45, tao ra su bd qua exon
45 véi hiéu sudt cao hon khi so sanh véi timg oligome d6i nghia twong Ung ciu thanh
mdi oligome (ttre 1a, PMO s 27 (SEQ ID NO: 36), PMO s6 28 (SEQ ID NO: 37), PMO
s6 25 (SEQ ID NO: 34), PMO s6 26 (SEQ ID NO: 35), PMO s6 82 (SEQ ID NO: 144)
hodc PMO sé 83 (SEQ ID NO: 145)) hodc hdn hop ctia ching (tire 1a, PMO s6 27 va
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PMO s6 28, PMO s6 25 va PMO sb 26, hodc PMO s6 82 va PMO sb 83).

Vi du thr nghiém 3
Thtr nghiém in vitro

Thtr nghiém nay dugc thyc hién bang cach sir dung céc oligome d6i nghia dudi
dang 2°-O-metoxy-phosphorothioat (2°-OMe-S-RNA) duoc thé hién trén cac trinh tu
SEQ ID NO: 89 dén 141, 11 va 12. Cac oligome d6i nghia khac nhau nay dugc mua tir

Japan Bio Services Co., Ltd. dé su dung cho thir nghiém. Céc trinh tu cta céac oligome

dbi nghia khac nhau nay dugce thé hién nhu dudi day.

Béang 8-1

Tén trinh tu Trinh tu nucleotit SEQ ID NO:

H45 1-15 48-62 | UCCCCAGUUGCAUUCGCCAUCCUG 89
GAGUUC

H45 1-15 56-70 UUAUUUCUUCCCCAGGCCAUCCUG 90
GAGUUC

H45 1-15 131- CCUCCUGCCACCGCAGCCAUCCUG 91

145 GAGUUC

H45 -2-13 131- CCUCCUGCCACCGCACAUCCUGGA 92

145 GUUCCU

H45 -2-13 135- CAGACCUCCUGCCACCAUCCUGGA 93

149 GUUCCU

H45 -2-13_48-62 | UCCCCAGUUGCAUUCCAUCCUGGA 94
GUUCCU

H45 -2-13 52-66 UUCUUCCCCAGUUGCCAUCCUGGA 95
GUUCCU

H45 -2-13_56-70 | UUAUUUCUUCCCCAGCAUCCUGGA 96
GUUCCU
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H45 -2-13 18-32

GUUUGCCGCUGCCCACAUCCUGGA
GUUCCU

97

H45 -2-13 139- UUUGCAGACCUCCUGCAUCCUGGA 98
153 GUUCCU
H45 1-17 135- GACCUCCUGCCACAUGCCAUCCUG 99

147

GAGUUC

H45 1-17 52-64

CUUCCCCAGUUGCAUGCCAUCCUG
GAGUUC

100

H45 1-15_139-
153

UUUGCAGACCUCCUGGCCAUCCUG
GAGUUC

101

H45 -2-13 99-113

UUUUCCUGUAGAAUACAUCCUGGA
GUUCCU

102

H45 53-67 132-
146

ACCUCCUGCCACCGCUUUCUUCCC
CAGUUG

103

H45 16-30 99- UUUUCCUGUAGAAUAUUGCCGCUG 104
113 CCCAAU
H45 1-15 153- CUGUCUGACAGCUGUGCCAUCCUG 105

167

GAGUUC

H45 1-15 67-81

GGAUUGCUGAAUUAUGCCAUCCUG
GAGUUC

106

H45 1-15 99-113

UUUUCCUGUAGAAUAGCCAUCCUG
GAGUUC

107

H45 1-13_46-58

CAGUUGCAUUCAACAUCCUGGAGU
ucC

108

H45 1-13_54-66

UUCUUCCCCAGUUCAUCCUGGAGU
ucC

109

H45 1-13 62-74

UGAAUUAUUUCUUCAUCCUGGAGU
ucC

110

H45 6-18_46-58

CAGUUGCAUUCAAAAUGCCAUCCU
GG

111

H45 6-18 54-66

UUCUUCCCCAGUUAAUGCCAUCCU

112
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GG

H45 6-18_62-74

UGAAUUAUUUCUUAAUGCCAUCCU
GG

113

H45 1-13 121- GCAGAUUCAGGCUCAUCCUGGAGU 114
133 UC
H45 1-13 129- CUGCCACCGCAGACAUCCUGGAGU 115
141 UC
H45 1-13 137- CAGACCUCCUGCCCAUCCUGGAGU 116
149 ucC
H45 6-18 121- GCAGAUUCAGGCUAAUGCCAUCCU 117
133 GG
H45 6-18 129- CUGCCACCGCAGAAAUGCCAUCCU 118
141 GG
H45 6-18 137- CAGACCUCCUGCCAAUGCCAUCCU 142
149 GG

H45 16-28 116-
128

UUCAGGCUUCCCAGCCGCUGCCCA
AU

119

145 16-28 124-
136

ACCGCAGAUUCAGGCCGCUGCCCA
AU

120

Bang §8-2

H45 16-28_132-
144

CUCCUGCCACCGCGCCGCUGCCCA
AU

121

H45 26-38_116-
128

UUCAGGCUUCCCAACAACAGUUUG
CcC

122

H45 26-38 124-
136

ACCGCAGAUUCAGACAACAGUUUG
CC

123

H45 26-38 132-

CUCCUGCCACCGCACAACAGUUUG

124
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144

CC

H45 51-63_110-
122

CUUCCCAAUUUUUUUCCCCAGUUG
CA

125

H45 51-63_117-
129

AUUCAGGCUUCCCUUCCCCAGUUG
CA

126

H45 51-63_124-
136

ACCGCAGAUUCAGUUCCCCAGUUG
CA

127

H45 60-72_110-
122

CUUCCCAAUUUUUAAUUAUUUCUU
CcC

128

H45 60-72 117-
129

AUUCAGGCUUCCCAAUUAUUUCUU
CcC

129

H45 60-72_124-
136

ACCGCAGAUUCAGAAUUAUUUCUU
CC

130

H45 68-80 110-
122

CUUCCCAAUUUUUGAUUGCUGAAU
UA

131

H45 68-80 117-
129

AUUCAGGCUUCCCGAUUGCUGAAU
UA

132

H45 68-80_124-
136

ACCGCAGAUUCAGGAUUGCUGAAU
UA

133

H45 -10-5_52-66

UUCUUCCCCAGUUGCAGUUCCUGU
AAGAUA

134

H45 -10-5_135- CAGACCUCCUGCCACAGUUCCUGU 135
149 AAGAUA
H45 69-83_95- CCUGUAGAAUACUGGGAGGAUUGC 136

109

UGAAUU

H45 16-30_84-98

CUGGCAUCUGUUUUUUUGCCGCUG
CCCAAU

137

H45 16-30 53-67

UUUCUUCCCCAGUUGUUGCCGCUG
CCCAAU

138

H45 1-15 84-98

CUGGCAUCUGUUUUUGCCAUCCUG
GAGUUC

139
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H45 84-98 132- | ACCUCCUGCCACCGCCUGGCAUCU 140

146 GUUUUU

H45 53-67_99- UUUUCCUGUAGAAUAUUUCUUCCC 141

113 CAGUUG

H45 1-15 52-66 | UUCUUCCCCAGUUGCGCCAUCCUG 11
GAGUUC

H45 1-15 135- CAGACCUCCUGCCACGCCAUCCUG 12

149 GAGUUC

Trong cac dia 24 15, 5 x 10* té bao RD (dong té bao sacom co van cua nguoi)
duoc cho vao mdi 16 va nudi cdy qua dém & 37°C trong diéu kién 5% CO> trong 0,5 mL
moi truong thiét yéu ti thiéu Eagle (EMEM) (SIGMA; dudi déy duge goi la moi truong
EMEM) chua 10% huyét thanh thai bo (fetal calf serum - FCS) (Invitrogen). Cac
oligome d6i nghia khac nhau néu trén dé b6 qua exon 45 (Japan Bio Services Co., Ltd.,
Japan) (1 uM hogc 300 nM) dugc tao thanh cac thé lién hop véi Lipofectamine 2000
(Invitrogen), va mdi thé 1ién hop duoc bd sung vao cac té bao RD, ma da dugc thay thé
trong 0,45 mL mdi trudng méi, véi thé tich 50 pL trén 15 dé thu duoc ndng d6 cudi cung

1a 100 nM hodc 30 nM.

Sau khi bd sung, cac té bao duoc nudi céy qua dém. Sau khi cac té bao dugc rira
mot 1an bang PBS (Nissui Pharmaceutical Co., Ltd., Japan; dudi day dugc goi 1a moi
truong PBS), 350 pL dung dich dém RLT (QIAGEN) chtra 1% 2-mercaptoetanol
(Nacalai Tesque, Inc., Japan) dugc bd sung vao cac té bao, va cac té bao nay dugc dung
giai bang cach dé yén ¢ nhiét do trong phong trong vai phat. Dich dung giai té bao dugc
thu gom vao thiét bi 1am dong nhat QIAshredder (QITAGEN) va dugc ly tam 6 tbe do
15000 vong/phut trong 2 phut dé tao ra dich dong nhét. ARN toan bd duoc chiét ra theo
phuong thire gén kém véi kit RNeasy Mini (QIAGEN). Nong do ciia ARN toan bd chiét
duoc duoc do bing quang phd ké NanoDrop ND-1000 (LMS Co., Ltd., Japan).

RT-PCR mot bude duoc thuc hién trén 400 ng ARN toan bd chiét duogc str dung
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kit QTAGEN OneStep RT-PCR (QIAGEN). Dung dich phan Ung dugc chuén bi theo
phuong phap di kem véi kit. B tudn hoan nhiét duoc st dung la PTC-100 (MJ
Research) hodc TaKaRa PCR Thermal Cycler Dice Touch (Takara Bio Inc., Japan).
Chuong trinh RT-PCR duoc sir dung la nhu dugc thé hién dudi day.

50°C trong 30 phut: phan (g phi€én ma ngugc

95°C trong 15 phut: hoat héa polymeraza, v6 hoat transcriptaza ngugc, bién tinh

nhiét cADN

[94°C trong 30 gidy; 60°C trong 30 gidy; 72°C trong 1 phit] x 35 chu trinh:
Khuéch dai PCR

72°C trong 10 phat: phan img kéo dai cudi cung

Céc trinh tu nucleotit cua doan mdi xuo6i va doan moi ngugc duogc st dung cho

RT-PCR 1a nhu dugc thé hién dudi day.
Mdi xudi: 5’-GCTCAGGTCGGATTGACATT-3’ (SEQ ID NO: 1)
Mbi nguoc: 5°-GGGCAACTCTTCCACCAGTA-3" (SEQ ID NO: 2)

San pham phan tmg PCR néu trén (1 pL) dugce phan tich bang cach st dung
Bioanalyzer (Agilent) va hé théng MultiNA (Shimadzu Corporation, Japan).

Polynucleotit mirc “A” trong sgi c6 su bé qua exon 45 va polynucleotit muc “B”
trong soi khong c6 su bo qua exon 45 duge do. Dua trén cac gia tri do dugc “A” va “B”

nay, hiéu suét bo qua duge xac dinh theo phuong trinh dudi day:
Hiéu suét bo qua (%) = A/(A+ B) x 100
Két qua thir nghiém

Céc két qua thu duge dugc thé hién trén cac Fig.7 va Fig.12 dén Fig.15. Thi
nghiém nay chi ra rang oligome d6i nghia theo sang ché gay ra mot cach hitu hiéu su bo

qua exon 45.
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Vi du tht nghiém 4

Thtr nghiém in vitro

Quy trinh twong tw nhu dugc thé hién trong vi du thtr nghiém 1 dugc lap lai dé
thuc hién thir nghiém nay, ngoai trir viéc 3,5 x 10° t& bao RD (dong té bao sacom co van
cua nguoi) dugce chuyén nhiém véi oligome theo sang ché mot minh (PMO s6 2, PMO
s6 31 hoic PMO sb 32) hodc véi hai oligome don vi cAu thanh oligome theo sang ché &
ndng do 3 uM hodc 10 uM thong qua Nucleofector II (Lonza) st dung kit Amaxa Cell

Line Nucleofector L. Chuong trinh dugc st dung la T-030. Cac két hop cua céc trinh tu

duge chuyén nhidm 1a nhu duoc thé hién dudi day.

Bang 9
Trinh ty Nong do chuyén nhiém
PMO s 2 3 uM hodc 10 uM

(PMO s6 66 va PMO s6 67 dugc két ndi véi

(PMO sb 63 va PMO s6 64 duoc két ndi voi

nhau)

PMO s6 66 3 uM hoic 10 uM
PMO s6 67 3 uM hoidc 10 uM
PMO s6 31 3 uM hodc 10 uM

nhau)

PMO s6 63 3 uM hoic 10 uM
PMO s6 64 3 uM hodc 10 uM
PMO s6 32 3 uM hodc 10 uM
(PMO sb 63 va PMO sb 65 duge két ndi voi

nhau)

PMO sb 65 3 uM hodc 10 uM
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Két qua thir nghiém

Két qua thu dugc dugc thé hién trén Fig.9. Thir nghiém nay chi ra rang oligome
theo sang ché, tirc 14, PMO s6 2 (SEQ ID NO: 7), PMO s6 31 (SEQ ID NO: 11) va PMO
s6 32 (SEQ ID NO: 12), mdi loai gbm hai axit nucleic d6i nghia dugc két ndi voi nhau
huéng dich céc vi tri khac nhau trong exon 45, tao ra sy bo qua exon 45 v6i hiéu suét
cao hon khi so sanh véi ting axit nucleic d6i nghia tuong Gng cAu thanh mdi oligome

(twe 1a, PMO sé 66, PMO sb 63, PMO s6 64 hogc PMO s6 65).
Kha ning tng dung trong cong nghi€p

Nhu ¢6 thé duoc thiy tir cac két qua thir nghiém dugc thé hién trong cic vi du
thir nghiém, oligome theo sang ché bao gdm cac oligome ngén dugc két ndi v6i nhau da
duoc phat hién la gdy ra su bo qua exon 45 trong cac té bao RD. Do do, oligome theo

sang ché 1a rat hiru dung trong viéc diéu tri DMD.
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YEU CAU BAO HO
1. Oligome dbi nghia c6 do dai tir 14 dén 32 bazo gdm hai oligome don vi dugc két ndi
v6i nhau duoc chon tr nhém bao gom tir oligome (a) dén oligome (e) duoc thé hién
dudi day, hodc mudi duge dung hodc hydrat clia no, trong d6 hai oligome don vi nay la

khong tiép giap nhau va khong chdng 14n véi nhau:

(a) oligome don vi gdm trinh tu nucleotit bd tro cho trinh tu nucleotit gdm 7 dén 16 bazo
tiép giap nhau dugc chon tir trinh tw nucleotit nim & cac vi tri -5 dén 15 tir dau tin cling

5’ ctia exon 45 trong gen dystrophin nguoi;

(b) oligome don vi gém trinh tu nucleotit bd tro cho trinh tu nucleotit gém 7 dén 16
bazo tiép gip nhau duge chon tir trinh tu nucleotit nim & céc vi tri 48 dén 70 tir dau tan

ciing 5° ctia exon 45 trong gen dystrophin nguoi;

(c) oligome don vi gdm trinh tu nucleotit bd tro cho trinh tu nucleotit gbdm 7 dén 16 bazo
tiép giap nhau dugc chon tir trinh tu nucleotit nim & céc vi tri 128 dén 150 tur dau tan

clng 5° ciia exon 45 trong gen dystrophin nguoi;

(d) oligome don vi gbm trinh tu nucleotit bd tro cho trinh ty nucleotit gbm 7 dén 16
bazo tiép giap nhau dugc chon tir trinh tu nucleotit ndm & cac vi tri 15 dén 40 tir dau tan
clng 5’ ctia exon 45 trong gen dystrophin nguoi; va

(e) oligome don vi gdm trinh tu nucleotit bd trg cho trinh tu nucleotit gbm 7 dén 16 bazo
tiép giap nhau dugc chon tur trinh tu nucleotit ndm & cac vi tri 110 dén 125 tir dau tan
cung 5° ctia exon 45 trong gen dystrophin nguoi.

2. Oligome dbi nghia hodc mubi duoc dung hodc hydrat cia no6 theo diém 1, trong d6
mdt trong sb hai oligome don vi nay la oligome (a).

3. Oligome d6i nghia hodc mubi duoc dung hodc hydrat clia né theo diém 1 hoic 2,
trong do oligome nay gdm mot trinh ty nucleotit bét ky duge chon tir nhém gdm céc
trinh tw SEQ ID NO: 7 dén 12, 14 dén 33, 40 dén 52, 57, 64, 65 va 79 dén 86.

4. Oligome dbi nghia hodc mubi dugc dung hodc hydrat ctia n6 theo diém bit ky trong

sé cac diém tir 1 dén 3, trong d6 oligome nay gdm mdt trinh ty nucleotit bét ky duoc
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chon tr nhém bao gém céc trinh tu SEQ ID NO: 8, 10, 25, 30, 33, 79 va 80.

5. Oligome d6i nghia hodc mudi duoc dung hodc hydrat cta n6 theo diém bét ky trong

s6 cac diém tir 1 dén 4, trong dé oligome nay 1a oligonucleotit.

6. Oligome ddi nghia hodc mudi dugce dung hodc hydrat ctia n6 theo diém 5, trong dé it
nhét mot nucleotit ciu thanh oligonucleotit dugc cai bién & gdc duong va/hodc & gbe

lién két phosphat.

7. Oligome dbi nghia hodc mubi dugc dung hodc hydrat cua no theo diém 5 hoac 6,
trong d6 gbc dudng cua it nhét mot nucleotit cu thanh oligonucleotit la riboza trong d6
nhém -OH & vi tri s6 2 duoc thay thé bing nhom bét ky duge chon tir nhém bao gdm
OR, R, R’OR, SH, SR, NH», NHR, NR», N3, CN, F, Cl, Br va I (trong d6 R la alkyl hodc
aryl, va R’ 1a alkylen).

8. Oligome dbi nghia hogc mubi duoc dung hodc hydrat cua né theo diém 6 hoic 7,
trong d6 gbc lién két phosphat cta it nhét mot nucleotit cau thanh oligonucleotit la gbe
bét ky duoc chon tir nhém bao gbm lién két phosphorothioat, lién két phosphorodithioat,
lien két alkylphosphonat, lién két phosphoroamidat va lién két boranophosphat.

9. Oligome d6i nghia theo diém bat ky trong s6 cac diém tir 1 dén 4, trong do oligome
nay la morpholino oligome, hodc mudi dugc dung hodc hydrat ctia nd.

10. Oligome dbi nghia theo didm 9, trong d6 oligome nay la phosphorodiamidat

morpholino oligome, hodc mubi duge dung hogc hydrat clia no.

11. Oligome dbi nghia theo diém 4, trong d6 oligome nay la phosphorodiamidat

morpholino oligome hodc mudi duge dung hodc hydrat ciia nd.

12. Oligome dbi nghia theo diém bt ky trong sé cac diém tir 9 dén 11, trong d6 dau tan
cung 5’ cua né la nhom bét ky trong s6 cac nhom dugc biéu thi bang cac cong thirc hoa

hoc (1) dén (3) duoc thé hién dudi day, hodc mubi duoc dung hodc hydrat cia nd

[Cong thitc 25]
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13. Dugc phim dé diéu tri bénh loan dudng co, trong d6 dugc pham nay chtra oligome
dbi nghia hodc mubi dugce dung hodc hydrat ctia né theo diém bét ky trong s6 céac diém

1 dén 12 lam thanh phan hoat tinh.

14. Dugc pham theo diém 13, trong d6 duogc pham nay con chua chat mang dugc dung.
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Fig. 1
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Fig. 3
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Fig. 5
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Fig. 7
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Fig. 9
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Fig. 11
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Fig. 13
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Fig. 17
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<170> Patentin version 3.5

<210> 1

<211> 20
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 1
gctcaggtcg gattgacatt 20

<210> 2

<211> 20
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 2
gggcaactct tccaccagta 20

<210> 3

<211> 20
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 3
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tacaggaact ccaggatggc

<210> 4

<211> 23
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 4
gaatgcaact ggggaagaaa taa

<210> 5

<211> 23
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hgp

<400> 5
atctgcggtg gcaggaggtc tge

<210> 6

<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 6
cattgggcag cggcaaactg ttgtca

<210> 7

<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 7
gtttgceget gectectgga gttect

31720

20

23

23

26

26
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<210> 8

<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 8
gtttgcegcet geectggagt tect

<210> 9

<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 9
cagtttgceg ctgeccatcc tggagttect

<210> 10
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 10
cagtttgceg ctgeectgga gttect

<210> 11
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 11
ttcttcccca gttgegecat cctggagttc

31720

24

30

26

30
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<210> 12
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 12
cagacctcct gccacgcecat cctggagttc 30

<210> 13

<211> 176

<212> ADN

<213> Nguoi hién dai

<400> 13
gaactccagg atggcattgg gcageggcaa actgttgtca gaacattgaa tgcaactggg 60

gaagaaataa ttcagcaatc ctcaaaaaca gatgccagta ttctacagga aaaattggga 120

agcctgaatctgcggtggcaggaggtctgcaaacagctgtcagacagaaa aaagag 176

<210> 14
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 14
ttgccgetge ccacatcctg gagttc 26

<210> 15
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 15
gcegetgeece acatcctgga gttect 26
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<210> 16
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 16
ccgetgecca atgtectgga gttect

<210> 17
<211> 26
<212> ADN
<213> Nhantao

<220>
<223> Axit nucleic tong hop

<400> 17
ttgccgetge ccatectgga gttect

<210> 18
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 18
tttgccgetg ccatcctgga gttect

<210> 19
<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 19
tttgcegetg cctectggag ttec

31720

26

26

26

24
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<210> 20
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 20
tgccgcetgee cgecatectg gagtte

<210> 21
<211> 25
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 21
gtttgceget gecatectgg agtte

<210> 22
<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 22
cagtttgccg ctgetggasgt tect

<210> 23
<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 23
acagtttgcc getctggagt tect

<210> 24

31720

26

25

24

24

-91-



31720

<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 24
cagtttgcceg ctgecggagt tect 24

<210> 25
<211> 23
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 25
gtttgeeget geectggagt tec 23

<210> 26
<211> 25
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 26
cagtttgccg ctgeeggagt tectg 25

<210> 27
<211> 25
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 27
ccgetgececa atgtggagtt cetgt 25

<210> 28
<211> 24
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<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 28
cagtttgccg ctgecctgga gtte

<210> 29
<211> 23
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 29
ccgctgecca atctggagtt cct

<210> 30
<211> 25
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 30
cagtttgceg ctgeectgga gttce

<210> 31
<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 31
ttgcegetge ccactggagt tect

<210> 32
<211> 26
<212> ADN

31720

24

23

25

24
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<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 32
ttgcegetge ccactggagt tectgt 26

<210> 33
<211> 22
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 33
acagtttgcc gectggagtt cc 22

<210> 34
<211> 12
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 34
gtttgeeget gc 12

<210> 35
<211> 12
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 35
cctggagttc ct 12

<210> 36
<211> 10
<212> ADN
<213> Nhan tao
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<220>
<223> Axit nucleic téng hop

<400> 36
tggagttcct

<210> 37
<211> 16
<212> ADN
<213> Nhéan tao

<220>
<223> Axit nucleic téng hop

<400> 37
cagtttgceg ctgecc

<210> 38
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 38
tcttccccag ttgecatect ggagtt

<210> 39
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hgp

<400> 39
agacctcctg ccaccatcct ggagtt

<210> 40
<211> 26
<212> ADN
<213> Nhan tao

31720

10

16

26

26
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<220>
<223> Axit nucleic téng hgp

<400> 40
gacctcctgce caccatcctg gagttc

<210> 41
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 41
tccccagttg cgecatectg gagttc

<210> 42
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 42
gacctcctge cgecatcectg gagttc

<210> 43
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 43
cttccccagt tgecatectg gagtte

<210> 44
<211> 26
<212> ADN
<213> Nhan tao

<220>

31720

26

26

26

26
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<223> Axit nucleic tong hop

<400> 44
ttccccagtt geacatectg gagttc

<210> 45
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 45
cctectgeca ccgeatectg gagttc

<210> 46
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 46
acctectgec acccatcctg gagttc

<210> 47
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 47
tttcttcecc agtcatectg gagttc

<210> 48
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

31720

26

26

26

26
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<400> 48
gcagacctcc tgecatectg gagttc

<210> 49
<211> 28
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 49
ttcttcccca gttgecatec tggagttc

<210> 50
<211> 23
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 50
ccccagttge atctggagtt cct

<210> 51
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 51
ttcttcccca gttgeccetgg agttee

<210> 52
<211> 28
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

31720

26

28

23

26
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<400> 52
cttccecagt tgecatectg gagttect 28

<210> 53
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 53
cagacctcct gccactectg gagttc 26

<210> 54
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 54 .
tgcagacctc ctgectectg gagttc 26

<210> 55
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 55
ctgtttgcag acccatcctg gagttc 26

<210> 56
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 56
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tttgcagacc tectggagtt cctgta

<210> 57
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 57
cctgecaccg cagatgcecat cctggagttc

<210> 58
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 58
acctcctgee accgettgee getgeccaat

<210> 59
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 59
tcctgtagaa taccatcctg gagtic

<210> 60
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 60
ctectgecac cgetggceatce tgtttt

31720
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30

26

26
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<210> 61
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 61
acctcctgece accgetctte cccagttgea

<210> 62
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 62
tggcatctgt tttcatcctg gagttc

<210> 63
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 63
ttatttcttc cccagttcct gtaaga

<210> 64
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 64
gcttcccaat gecatectgg agttec

31720

30

26

26

26
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<210> 65
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 65
ggcttcccaa tgecatectg gagttc

<210> 66
<211> 30
<212> ADN
<213> Nhéan tao

<220>
<223> Axit nucleic tdng hop

<400> 66
tttctgtctg acagctcctg ccaccgecaga

<210> 67
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 67
tcctgecacce gecagagagga ttgetgaatt

<210> 68
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 68
tcctgecacc geagactgge atetgttttt

31720

26

30

30

30
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<210> 69
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 69
tcctgecacc geagatttte ctgtagaata

<210> 70
<211> 15
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 70
gccatcctgg agttc

<210> 71
<211> 15
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 71
ttcttcccca gttge

<210> 72
<211> 15
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 72
cagacctcct gecac

<210> 73

31720

30

15

15

15
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<211> 13
<212> ADN
<213> Nhantao

<220>
<223> Axit nucleic téng hop

<400> 73
tcctggagtt cct

<210> 74
<211> 13
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 74
gtttgcegct gec

<210> 75
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 75
ctcctgecac cgegeegetg cccaat

<210> 76
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hgp

<400> 76

attcaggctt cccttcecca gttgea

<210> 77
<211> 9

31720

13

13

26

26
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<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 77
tggagttcc 9

<210> 78
<211> 8

<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 78
tggagttc 8

<210> 79
<211> 21
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 79
cagtttgceg cctggagttc c 21

<210> 80
<211> 22
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 80
acagtttgec getggagttc ct 22

<210> 81
<211> 22
<212> ADN
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<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 81
gtttgcegcet geetggagtt cc 22

<210> 82
<211> 22
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 82
aacagtttgc ccctggagtt cc 22

<210> 83
<211> 20
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 83
cagtttgceg cctggagttc 20

<210> 84
<211> 22
<212> ADN
<213> Nhan tao

<220> ‘
<223> Axit nucleic tong hop

<400> 84
cagtttgceg ctectggagt tc 22

<210> 85
<211> 21
<212> ADN
<213> Nhan tao
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<220>
<223> Axit nucleic téng hop

<400> 85
agtttgecegce tectggagtt c

<210> 86
<211> 21
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 86
acagtttgcc getggagttcc

<210> 87
<211> 24
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 87
tgcegetgece catectggag ttec

<210> 88
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 88
ctgccaccgce agecgetgec caatge

<210> 89
<211> 30
<212> ADN
<213> Nhan tao

31720

21

21

24

26
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<220>
<223> Axit nucleic téng hop

<400> 89
uccccaguug cauucgecau ccuggaguuc

<210> 90
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 90
uuaUUUCUUC cccaggecau ccuggaguuc

<210> 91
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 91
ccuccugeca ccgeagecau ccuggaguuc

<210> 92
<211> 30
<212> ADN
<213> Nhéan tao

<220>
<223> Axit nucleic tdng hop

<400> 92
ccuccugeca ccgcacaucce uggaguuccu

<210> 93
<211> 30
<212> ADN
<213> Nhéan tao

<220>

31720

30

30

30

30
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<223> Axit nucleic téng hop

<400> 93
cagaccuccu gccaccaucc uggaguuccu

<210> 94
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 94
uccccaguug cauuccaucc uggaguuccu

<210> 95
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hgp

<400> 95
uucuucccca guugccauce uggaguuccu

<210> 96
<211> 30
<212> ADN
<213> Nhantao

<220>
<223> Axit nucleic tong hop

<400> 96
uuUauUUUCUUC cccagcaucc uggaguuccu

<210> 97
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hgp

31720

30

30

30

30
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<400> 97
gUUUECCECU geecacauce uggaguuccu

<210> 98
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 98
uuugcagacc uccugcaucc uggaguuccu

<210> 99
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 99
gaccuccugc cacaugcecau ccuggaguuc

<210> 100
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 100
CuuCcCcccagu ugcaugecau ccuggaguuc

<210> 101
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

31720

30

30

30

30
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<400> 101
uuugcagacc uccuggecau ccuggaguuc

<210> 102
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 102
uuuuccugua gaauacaucc uggaguuccu

<210> 103
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 103
accuccugec accgcuuucu uccccaguug

<210> 104
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 104
uuuuCCcUgua gaauauugcc geugeecaau

<210> 105
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 105

31720

30

30

30

30
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cugucugaca gcugugccau ccuggaguuc

<210> 106
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 106
ggauugcuga auuaugecau ccuggaguuc

<210> 107
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 107
uuuUCCUgUa gaauagccau ccuggaguuc

<210> 108
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 108
caguugcauu caacauccug gaguuc

<210> 109
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 109
uucuucccca guucauccug gaguuc

31720

30

30

30

26

26

-112-



<210> 110
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 110
ugaauuauuu cuucauccug gaguuc

<210> 111
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 111
caguugcauu caaaaugcca uccugg

<210> 112
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 112
UUCUUCCCCa guuaaugeca uccugg

<210> 113
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 113
ugaauuauuu cuuaaugcca uccugg

31720

26

26

26

26

-113-



<210> 114
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 114
gcagauucag gecucauccug gaguuc

<210> 115
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 115
cugccaccge agacauccug gaguuc

<210> 116
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 116
cagaccuccu gcccauccug gaguuc

<210> 117
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 117
gcagauucag gcuaaugcca uccugg

31720

26

26

26

26

-114-



<210> 118
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 118
cugccaccge agaaaugceca uccugg

<210> 119
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 119
uucaggcuuc ccagccgeug cccaau

<210> 120
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 120
accgcagauu caggecgeug cccaau

<210> 121
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 121
cuccugccac Cgegecgeug cccaau

<210> 122

31720

26

26

26

26

-115-



<211> 26
<212> ADN
<213> Nhéan tao

<220>
<223> Axit nucleic téng hop

<400> 122
uucaggcuuc ccaacaacag uuugcc

<210> 123
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 123
accgcagauu cagacaacag uuugcc

<210> 124
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 124
cuccugccac cgcacaacag uuugcc

<210> 125
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 125

cuucccaauu uuuuucccca guugca

<210> 126
<211> 26

31720

26

26

26

26

-116-



<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 126
auucaggcuu cccuucccca guugcea

<210> 127
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 127
accgcagauu caguucccca guugea

<210> 128
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 128
cuucccaauu uuuaauuauu ucuucc

<210> 129
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 129
auucaggcuu cccaauuauu ucuucc

<210> 130
<211> 26
<212> ADN

31720

26

26

26

26

-117-



<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 130
accgcagauu cagaauuauu ucuucc

<210> 131
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 131
cuucccaauu uuugauugcu gaauua

<210> 132
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 132
auucaggcuu cccgauugeu gaauua

<210> 133
<211> 26
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 133
accgcagauu caggauugcu gaauua

<210> 134
<211> 30
<212> ADN
<213> Nhéan tao

31720

26

26

26

26

-118-



<220>
<223> Axit nucleic téng hop

<400> 134
uucuucccca guugcaguuc cuguaagaua

<210> 135
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 135
cagaccuccu gccacaguuc cuguaagaua

<210> 136
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tong hop

<400> 136
ccuguagaau acugggagga uugcugaauu

<210> 137
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 137
cuggcaucug uuuuuuugee geugeccaau

<210> 138
<211> 30
<212> ADN
<213> Nhan tao

31720

30

30

30

30

-119-



<220>
<223> Axit nucleic téng hop

<400> 138
UUUCUUCCCC aguuguugece geugeccaau

<210> 139
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic tdng hop

<400> 139
cuggcaucug uuuuugecau ccuggaguuc

<210> 140
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 140
aCCcuCCugece accgecugge aucuguuuuu

<210> 141
<211> 30
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 141
UuUuCCUgUa gaauauuucu uccccaguug

<210> 142
<211> 26
<212> ADN
<213> Nhan tao

<220>

31720

30

30

30

30

-120-



<223> Axit nucleic téng hop

<400> 142
cagaccuccu gccaaugeca uccugg

<210> 143
<211> 16
<212> ADN
<213> Nhan tao

<220>
<223> Axit nucleic téng hop

<400> 143
aaaaattggg aagcct

<210> 144

<211> 11

<212> ADN

<213> Nhan tao Sequence

<220>
<223> Axit nucleic téng hop

<400> 144
cctggagttcc

<210> 145

<211> 10

<212> ADN

<213> Nhan tao Sequence

<220>
<223> Axit nucleic téng hop

<400> 145
cagtttgeceg

<210> 146

<211> 11

<212> ADN

<213> Nhan tao Sequence

<220>
<223> Axit nucleic téng hop

31720

26

16

11

10

-121-



31720

<400> 146
acagtttgec g 11

-122-





