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CHAT VA PHUONG PHAP DIEU CHE PHUC CHAT NAY

(57) Sang ché boc 10 su chelat hoa hoat tinh rong cac cation kim loai hoa tri 2+ khac nhau
boi oligonucleotit (ON) bat ky, khong tinh dén kich thudc hoic su cai bién. Tac dung
chelat hoa nay 1a dic hiéu véi cac cation c6 hod trj hai (hodc hoa trj cao hon) va dan dén su
tao thanh phtic chat oligonucleotit chelat ma khong c6 dic tinh gidng mudi. Sang ché dé
xuét ché pham cuia phtrc chit ON chelat duoc diéu ché sir dung ON bét ky va cation kim
loai ho4 trj hai va cac phuong phap trc ché tac dung chdng déng va hodc phan tng tai vi tri
tiém dudi da va hodc kha nang dung nap oligonucleotit dugc cai thién boi viée st dung
phuc chat ON chelat trong khi sir dung oligonucleotit.
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Linh vue ky thuit dwge dé cap

Sang ché d& cap dén phuc chét oligonucleotit chelat, ché phdm ciia chung va cic

phuong phép tao ché phdm oligonucleotit (ON) & dang phuc chit chelat.
Tinh trang k¥ thuit cia sang ché

Mubi 12 hop chét ion thu duge tir sy twong tac (phan (mg trung hoa) gitra axit va
bazo. Mudi bao gém cation va anion ma twong tic voi nhau sao cho trang thai trung hoa
dién dugc duy tri. Céc anion ¢o thé & dang vo6 co (nhu CI) hodc hitu co nhu axetat
(CH;COO"). Dung dich nudc chira mudi hoa tan (chét dién phan) c6 kha nang din dién do
trang thai phan ly cia cap anion va cation trong moi truong nude. Oligonucleotit la cac
polyanion va trude kia dugc cho la chi hoat dong dudi dang mubi khi cac ddi tac cation

ctia chung ton tai trong dung dich & trang thai phan ly.

Viéc sir dung ON cho ngudi bénh thuong di kém mot sb tac dung phy phé bién
khong lién quan t6i sy ¢6 mit cua trinh ty nucleotit. Cac tdc dung phu nay bao gbm su
chdng dong mau (ting thoi gian pro-thrombin hay thoi gian PTT) (Kandmimlla va cac
déng tadc gia, 1998, Bioorgan. Med. Chem. Let., 8: 2103; Sheeban va cac déng tac gia,
Blood, 1998, 92: 1617; Nicklin va cac déng tac gia, 1197, Nucleosides & Nucleotides, 16:
1145; Kwoh, 2008, Antisense Drug Tech. 2nd Ed., p374) va cdc phan ung tai vi tri tiém
hay ISR (su chai ciing, vi€ém, yéu va dau) khi st dung dudi da (Webb va cac dong tac gia,
1997, Lancet, 349: 9059; Schrieber va cac déng tac gia, 2001, Gastroenterol., 120: 1339,
Seawell va céc df‘)ng tac gia, 2002, J. Pharmacol. Exp. Therap., 303: 1334; Kwoh, 2008,
Antisense Drug Tech. 2nd Ed., p383; Raal va cic ddng tac gia, 2010, Lancet, 375: 998).
Téc dung chdng dong dugc cho 1a dugce diéu tiét boi su twong tac khong dic hiéu trinh ty
véi céac protein cua tang két dong. Vi cac ON duge cho thy 1a ¢ c4c tinh chét kich thich
mién dich (thdng qua thu thé gidng Toll hodc su cdm (g xytokin qua trung gian TLR),
cac ISR thuong dugc quy cho la do yéu cu sir dung ON ndng do cao & lugng nho
(thuong 1a lcc) dé tiém dudéi da (SC), ma duogc cho 1a dan dén su viém khu tri & vi tri

tiém.
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Vi su xuét hién cta lidéu phdp dyua vao axit nucleic trong nhitng ndm gin day, sb
luong cac hop chét gbc ON trong phat trién 14m sang da ting lén. V& mit lich sir, hau hét
céc ché d9 liéu ON la st dung nhiéu liéu trong mot tudn hogc mot lidu don hang tudn ma
cén phai dua vao qua dudng ngoai duong tiéu héa do tinh sinh khd dung qua duong
miéng cia ON kém. Vi viéc truyén ON trong tinh mach thudng bi gidi han vé lidu va toc
d6 boi tinh phan ung (sbt, run, yéu) va s& c6 doi hoi khit khe v& mat van chuyén trong
truong hop ding lidu mén tinh, img dung 14m sang gan ddy hon cla cac ON da sir dung
con duong dudi da (SC). Diéu nay tao ra tac dung phu cia viéc dung lidu toan than tdi
thiéu, nhung thudng di kém bdi cac phan ung tai vi tri tiém gbm cac mirc do nghiém
trong khac nhau (nhu da néu trén ddy) ma ciling lam han ché viéc dung liéu co6 thé dat
dugc bang dudng dung nay.

Do vy, s€ 1a hitu dung va mong mubn c6 ché phdm ON ma l1am gidm tinh phén
tng khi st dung IV hoac SC. Ngoai ra, mgc du tac dung chéng dong tir viéc st duyng ON
dugc xem la tdi thiéu, s& 1a hitu dung néu 1am trung hoa tac dung phy nay cta cac ON dé
tao ra gidi han an toan 1én hon & dbi trong 13 nguoi va khong phai 1a nguoi.

Do d6, ¢6 nhu cau vé ché phém ON duoc cai thién.

Ban chit ki thuit ciia sang ché

Mot muc dich cua sang ché 12 d& xuét phirc chat oligonucleotit chelat gbm hai hoic

nhiéu hon hai oligonucleotit dugc lién két boi cation da hoa tri.

Sang ché con dé xuét ché pham oligonucleotit dé str dung duéi da, ché phim

oligonucleotit nay chira phirc chét oligonucleotit chelat nhu dwge néu trong ban mo ta.

Sang ché ciing dé xuét duoc phdm chira phirc chét oligonucleotit chelat hogc ché

pham oligonucleotit dugc néu trong ban mo ta va chit mang.

Sang ché cling mé ta phuong phap lam giam r6i loan chirc ning gan hogc than ¢
lién quan dén viéc st dung oligonucleotit & d6i trong gdm budc cho dbi tuong sir dung
oligonucleotit & dang phirc chét chelat nhu duge néu trong ban mo ta ndy, ché phim
oligonucleotit nhu dugc néu trong ban md ta, hodc dugc phém nhu dugc néu trong ban

mo ta.
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Sang ché mo ta phuong phép ngin ngira, Uc ché hodc 1am giam ching chbng dong
méu boi ON bing cach st dung ON dudi dang phirc chét chelat canxi hogic phire chét
chelat kim loai ON thich hop khac, ché phdm oligonucleotit dugc néu trong ban md ta,

hodc dugc pham dugce néu trong ban mo ta.

Sang ché con mo ta phuong phap cai thién kha nang dung nap ON bét ky dugc dua
vao theo dudng truyén IV bing cach diéu ché ON dudi dang phuc chit chelat canxi hodc
phirc chét chelat kim loai ON thich hgp khéc, ché pham oligonucleotit dugc néu trong ban

mo t4, hodc dugc pham dugce néu trong ban mo ta.

Sang ché mé ta phuong phép ngin nglra hodc lam gidm cac phan ung tai vi tri tiém
bang viéc sir dung ON & dang phuc chét chelat canxi hodc phurc chat chelat kim loai ON
thich hop khac, ché pham oligonucleotit dwgc néu trong ban md ta, hodc dugc pham dugc

néu trong ban mo ta. Cu thé 1a, ON duoc dua vao qua duong duéi da.

Sang ché mo ta phuong phép ngan sy chelat hoa kim loai bing ON bit ky duoc
dua vao theo dudng bit ky gdm budc cung cAp ON duéi dang phirc chét chelat canxi hozic
phirc chit chelat kim loai ON thich hgp khéc, ché phdm oligonucleotit dugc néu trong ban

mo ta, hoac dugc pham dugc néu trong ban mo ta.

Sang ché mo ta phuong phap lam giam chu ky ban ra trong huyét thanh cia ON
bét ky bang cach st dung ON du¢i dang phuc chét chelat canxi hodc phirc chét chelat kim
loai ON thich hop khac, ché phim oligonucleotit dugc néu trong ban md ta, hodac dugc

pham dugc néu trong ban mo ta.

Sang ché md ta phuong phap lam giam sy twong tac protein huyét thanh voi ON
bét ky bang cach st dung ON dudi dang phurc chét chelat canxi hodic phtrc chét kim loai
chelat thich hop khac, ché phim oligonucleotit nhu dugc néu trong ban mo ta nay, hodc
dugc phdm nhu duge néu trong ban mé ta. Cu thé 13, phirc chat oligonucleotit chelat, ché
phim hozc ché pham dugc dua vao theo duong truyén IV cho dbi tuong.

Sang ché con dé xuét ché pham oligonucleotit trong d6 ngudn cation kim loai hod
tri hai tir kim loai bat ky trong danh sach duéi ddy dugc cung cip oligonucleotit dudi

dang phtrc chét chelat ON ¢ thoi diém sir dung oligonucleotit: canxi, magié, coban, sét,
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mangan, bari, niken, df”)ng, va/hoac kém. Do dé, sang ché mo ta ché phém oligonucleotit
chira canxi; ché phiam oligonucleotit chira magié; ché pham oligonucleotit chira coban;
ché phim oligonucleotit chira st (2+); ché pham oligonucleotit chira mangan; ché phdm

oligonucleotit chira dong; ché phdm oligonucleotit chira kém.

Sang ché dé xuat phuong phép san xuét phirc chét chelat kim loai ON sir dung
cation bét ky trong sd cac cation kim loai sau ddy, riéng r& hogc két hop: canxi, magié,

coban, sdt, mangan, bari, niken, dong, va/hodc kém.

Sang ché ciing dé xuit phuong phép didu ché phirc chit oligonucleotit chelat nhu
duoc néu trong ban mo ta nay, ché pham oligonucleotit dugc néu trong ban mo ta, hodc
dugce phdm duoc néu trong ban md ta, phuong phéap nay bao gdm budc hoa tan mudi natri
oligonucleotit bat ky trong t& dugc chira nuéc duge dung, va bd sung tir tir dung dich
mudi kim loai hoa tri hai vao oligonucleotit hoa tan sao cho phirc chét oligonucleotit

chelat van tan.

Sang ché dé xuét phuong phép chelat hoa céc cation kim loai hod tri hai sau day &
dbi tuong st dung mudi natri oligonucleotit: canxi, magié, coban, sét, mangan, bari,
niken, déng, kém, cadimi, thuy ngén, chi, berili, stronti, radi, va/hodc kim loai khac bét
ky, kim loai chuyén tiép, kim loai sau chuyén tiép, nguyén t6 day lantanoit hodc actinit c6
kha nédng tdn tai ¢ trang thai dién tich 2+ hodc 3+.

Sang ché con dé xuat phuong phap céi thién do 6n dinh cua ON bt ky trong dung
dich bing cach diéu ché ON duéi dang phurc chét chelat canxi hozic phirc chét chelat kim
loai ON thich h(jp khac, ché phdm oligonucleotit dwgc néu trong ban mo ta, hodc dugc
phdm dugc néu trong bén mod ta. Cu thé, sang ché boc 10 phuong phép lam 6n dinh

oligonucleotit trong dung dich nudec.

Theo sang ché, dugc bao gdm la cation da hoa tri 12 cation ¢6 hod tri hai.

Theo sang ché, dwoc bao gdm la cation ¢6 ho tri hai 1a kim loai kiém thd c6 trang
thai dién tich 2+.

Theo sang ché, dugc bao gém 1a cation ¢6 hoa tri hai 12 kim loai chuyén tiép hodc

sau chuyén tiép c6 trang thai dién tich 2+.
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Theo séng ché, dugc bao gém 12 cation c6 hoa tri hai 1a kim loai lantanoit ¢ trang
thai dién tich 2+,

Theo sang ché, dugc bao gdm 14 cation c6 hoa tri hai la kim loai actinit c6 trang
thai dién tich 2+.

Cation ¢6 hoa tri hai co thé 1a, riéng r€ hodc & dang két hop: canxi, magi€, coban,
sit, mangan, bari, niken, déng, va/hodc kém.

Cu thé 13, phirc chét chelat dugc néu trong ban mé ta c6 thé gdm hai hogc nhiéu
hon hai cation kim loai ¢6 hoa tri hai khéc nhau.

Theo phuong an khac, phirc chét chelat gdm it nhit mot oligonucleotit sgi kép.

Theo phuong an khéac, phuc chit chelat gdm it nhat mét oligonucleotit v&i mot lién

két phosphorothioat.

Phure chét chelat ciing c6 thé gdm it nhit mot oligonucleotit duge phosphorothioat

hda hoan toan.

Phic chét chelat ciing ¢ thé gom it nhit mét oligonucleotit véi mdt riboza dugc
cai bién & vi tri 2",

Phurc chét chelat ciing c6 thé gdm it nhét mot oligonucleotit ma c6 mdi riboza dugc
O-metyl héa & vi tri 2'.

Theo mot phuong én, phirc chét chelat hodc ché pham dwgc 1am cho phi hop dé sur
dung dudi da; dugce lam cho phu hop voi it nhit mot trong s cac con dudng sir dung sau:
trong mét, an vao qua miéng, tan trong rudt, xong, tiém qua da, tiém trong co, tiém trong
mang bung (IP), tiém ndi tiy mac, truyén ndi tiy mac, trong khi quén, tiém tinh mach,

truyén tinh mach va khu tra. Cy thé, sir dung qua dudng xdng co thé 1 sol khi.

Con dugc bao gém la oligonucleotit c6 SEQ ID NO: 3 dén 14.

Con dugc bao gbm 1a ndng dd oligonucleotit hoa tan nidm trong khoang tir 0,01 dén
100mg/ml trude khi bd sung mubi kim loai.

Cu thé, ty 1& mudi kim loai dugc thém vao oligonucleotit hoa tan c6 thé nam trong

khoang tir 0,1 dén 40mg mudi hod tri hai véi mdi 100mg oligonucleotit.
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Con duge bao gdm 1a ndng dd cudi clia oligonucleotit nim trong khoang tir 0,1 dén

100mg/ml.

Theo phuong an khéc, mudi kim loai 13 it nhat mdt trong sO mudi clorua, mudi
gluconat, mudi xitrat, mudi lactat, muoi malat, mudi aspartat, mudi fumarat, muodi

ascorbat, mudi benzoat, mudi erythorbat va mudi propionat.

Theo phuong an khéc, dung dich mubi kim loai chira it nhdt mdt trong s canxi,

magié, coban, sit (2+), mangan, dong va/hodc kém.

Con duge bao gdm 1a phirc chat chelat ma 1 phirc chét chelat canxi; phirc cht

chelat magié; hoic hdn hop phic chét chelat magié/canxi.

Sang ché cling md ta viéc st dyng cation da hoa tri nhu dugc néu trong ban mo ta

dé san xudt phirc chét oligonucleotit chelat.

Sang ché cling md ta viéc st dung phuc chét oligonucleotit chelat nhu duge néu
trong ban mo ta nay, ché phdm oligonucleotit dugc néu trong ban mo ta, hodc duge phim
duoc néu trong ban mo ta dé ngan chin hodc gidm tac dung chbng dong cua viée sir dung

oligonucleotit cho ddi twong,

Sang ché mo ta viéc sir dung phirc chét oligonucleotit chelat nhu duogc néu trong
ban mo ta nay, ché phidm oligonucleotit dugc néu trong ban md ta, hodc dugc phim dugc
néu trong ban md ta dé e ché hodc lam gidm phan tng tai vi tri tiém dudi da ¢ d6i tuong

dugc cho st dung oligonucleotit theo duong dudi da.

Sang ché con md ta viée st dung phirc chét oligonucleotit chelat nhu dugc néu
trong ban mo ta nay, ché phdm oligonucleotit dwgc néu trong ban md ta, hodc dugc phim
duoc néu trong ban mo ta dé cai thién kha ning dung nap cua oligonucleotit & d6i tugng

khi dugce dung theo duong truyén IV.

Sang ché con md ta viéc st dung phuc chét oligonucleotit chelat nhu dugc néu
trong ban mo ta nay, ché phdm oligonucleotit dugc néu trong ban md ta, hodc duge pham
duoc néu trong ban mb ta dé lam gidm sy twong tac protein huyét thanh ciia oligonucleotit

khi dugc dung theo duong truyén IV cho ddi tuong.
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Sang ché con mo ta viée s dung phirc chét oligonucleotit chelat nhu dugc néu
trong ban mo ta nay, ché phim oligonucleotit duge néu trong ban mo ta, hogc duge pham
dugc néu trong ban mod ta dé lam giam chu ky bén ra trong huyét thanh ctia oligonucleotit

& doi tuong.

Sang ché con md ta viéc st dung phirc chat oligonucleotit chelat nhu duge néu
trong ban md ta nay, ché pham oligonucleotit dugc néu trong ban mo ta, hoac dugc phdm
dugc néu trong ban mo ta dé lam giam rdi loan chirc nang gan hodc thén c6 li€n quan dén

viéc sir dung oligonucleotit & d6i tuong.

Sang ché con mé ta viéc sir dung phic chét oligonucleotit chelat nhu duge néu
trong ban mo ta nay, ché phadm oligonucleotit dugc néu trong ban md ta, hodc dugc pham

dugc néu trong ban mo ta dé lam 6n dinh oligonucleotit trong dung dich nudc.

Thuét ngit "chéng dong" dugce nhim d& chi su Grc ché qua trinh dong méu hodc tao

thanh cuc mau dong thong thudng.

Thuéat nglr "chelat héa" duoc nhim dé chi viéc co 1ap hodc loai bd ion dbi (am hoic
duong) ra khoi phan (ng dung dich tu do bang phan tr khac c6 kha nang lién két vi ion
dbi, tao thanh phtrc chét chelat hoa.

Thuét ngit "cation kim loai hod tri hai" duoc nhdm dé chi cation kim loai bt ky c6
thé ton tai trong tu nhién & trang thai dién tich 2+ va bao gbm kim loai kiém thd (cac
nguyén t6 nhoém 2 theo bang danh phap IUPAC), kim loai chuyén tiép, kim loai sau
chuyén tiép, 4 kim hodc nguyén t5 ho lanthan.

Thuét ngit "cation kim loai héa tri ba" dugc nhim dé chi cation kim loai bat ky tdn
tai trong tu nhién & trang théi dién tich 3+ va bao gdm kim loai chuyén tiép, kim loai sau
chuyén tiép, 4 kim, nguyén t6 ho lanthan hodc nguyén td ho actini.

MO ta viin tit cAc hinh vé

Sau day, su tham khao s& dugc thyc hién véi cac hinh v& di kem:

Fig. 1 1a hinh minh hoa cac déc diém hoa ly thong thuong ctia ON. A) Sy dong
phan tach REP 2006 va 21 mer phosphorothioat ON vdi trinh tw xac dinh bang sic ky



28494

I6ng hiéu nang cao. B) Xéc dinh kiéu trong 21 mer ON bang phé khdi lugng. C) Xac dinh
kiéu trong REP 2006 ON bang phd khdi lugng.

Fig. 2 1a hinh minh hoa sy tao thanh phuc chdt ON-chelat canxi bang
phosphorothioat ON thoai héa dugc danh diu huynh quang: A) gdm céc kich thuéc khéac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cta ON thodi héa dugc danh ddu huynh quang st dung qué trinh
phosphorothioat hoéa (REP 2006-FL), phosphorothioat hoéa + 2' O methyriboza (REP
2107-FL) hoic 2' O metylriboza (REP 2086-FL) va c4c trinh ty khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chét khong phu thudc trinh ty cta sy tao thanh phirc chét
chelat ON dugc ching minh bing cach st dung céc oligonucleotit thoai hoa ma ciing
duogc ching minh st dung oligonucleotit dgc hiéu trinh ty (REP 2031; SEQ ID NO:4). Su
tao thanh phirc chat ON-chelat canxi dugc chimg minh bing cach két hop cac ndng do
ting din cla canxi clorua loai ACS véi oligonucleotit dugc danh diu FITC trong‘dung
dich va kiém soat qu4 trinh tao thanh phirc chét oligonucleotit chelat bdi sy ting do phén
cuc huynh quang nhu duge mo ta trong Vi du 1. Cac gid tri 1a gia tri trung binh +/- d0

1&ch chuén tir hai 1an do.

Fig. 3 12 hinh minh hoa sy tao thanh phuc chdt ON-chelat magié boi
phosphorothioat ON thoéi héa dugc danh diu huynh quang: A) gdbm cac kich thuéc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) ctia ON thodi hoéa dugc danh ddu huynh quang st dung qud trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP
2107-FL) hodc 2' O metylriboza (REP 2086-FL) va céc trinh tu khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chat khong phu thudc trinh tu cta sy tao thanh phire chat
ON chelat dugc chirng minh bang cach sir dung oligonucleotit thoai hoa ma ciing duoc
chirng minh st dung oligonucleotit dic hiéu trinh tu (REP 2031; SEQ ID NO:4). Sy tao
thanh phirc chit ON-chelat magié da dugc chimg minh bing cach két hop cac ndng do
tang dan ciia magié clorua loai ACS véi oligonucleotit dugc dénh ddu FITC trong dung

dich va kiém soat qua trinh tao thanh phuc chét oligonucleotit chelat béi sy ting dd phén
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cuc huynh quang nhu dugc néu trong Vi du 1. Cac gia trj 1a gia tri trung binh +/- dd l&ch

chuén tir hai 1an do.

Fig. 4 1a hinh minh hoa sy tao thanh phic chit ON-chelat coban bdi
phosphorothioat ON thodi héa dugc danh ddu huynh quang: A) gdm cac kich thudc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cia ON thoai héa dugc danh ddu huynh quang st dung qué trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP
2107-FL) hodc 2' O metylriboza (REP 2086-FL) va céc trinh tu khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chét khong phu thudc trinh ty cua sy tao thanh phirc chét
ON chelat dugc ching minh biang cach st dung oligonucleotit thodi hoa ma ciing dugc
ching minh st dung oligonucleotit dc hiéu trinh tw (REP 2031; SEQ ID NO:4). Su tao
thanh phtrc chit ON-chelat coban da dugc chimg minh bang cach két hgp cac ndng do
ting dan cua coban clorua loai ACS vdi oligonucleotit dugc danh ddu FITC trong dung
dich va kiém so4t qu4 trinh tao thanh phirc chét oligonucleotit chelat bdi su tang do phén
cuc huynh quang nhu dugc néu trong Vi du 1. Cac gia trj la gid tri trung binh +/- d§ 1¢ch

chuan tu hai lan do.

Fig. 5 la hinh minh hoa su tao thanh phirc chit ON-chelat sit bdi phosphorothioat
ON thodi hoa duge danh ddu huynh quang: A) gdm cac kich thuéc khac nhau 6mer (REP
2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP 2006-FL) va B)
ctia ON thoai héa dugc danh ddu huynh quang st dung qué trinh phosphorothioat héa
(REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP 2107-FL) hodc 2' O
metylriboza (REP 2086-FL) va céac trinh ty khac nhau (poly C -REP 2031 -FL; SEQ ID
NO:4). Ban chét khong phu thudc trinh tu cia sy tao thanh phirc chit ON chelat dugc
ching minh bang cich st dung oligonucleotit thodi hoa ma ciing duge ching minh sir
dung oligonucleotit dgc hiéu trinh ty (REP 2031; SEQ ID NO 4). Sy tao thanh phirc chét
ON-chelat sit da dugc chimg minh bang cach két hop cac ndng do ting dan cua sét clorua
loai ACS véi oligonucleotit dugc danh diu FITC trong dung dich va kiém soét qué trinh
tao thanh phuc chét oligonucleotit chelat béi su tang do phan cuc huynh quang nhu dugce

néu trong Vi du 1. Céc gia tri la gia tri trung binh +/- d¢ 1éch chudn tir hai 1an do.

-10-



28494

Fig. 6 la hinh minh hoa sy tao thanh phuc chdt ON-chelat mangan bdi
phosphorothioat ON thodi hoa dugc danh ddu huynh quang: A) gdm céc kich thuéc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cia ON thoai héa dugc danh ddu huynh quang st dung qué trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP
2107-FL) hodc 2' O metylriboza (REP 2086-FL) va cac trinh tu khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chét khong phu thudc trinh tu cla sy tao thanh phirc chét
ON chelat dugc chimg minh bang cach st dung oligonucleotit thodi hoa ma ciing dugc
chirng minh st dung oligonucleotit ddc hi¢u trinh ty (REP 2031; SEQ ID NO:4). Su tao
thanh phirc chdt ON-chelat mangan da dugc ching minh bang cach két hop cac ndng do
ting dan cia mangan clorua loai ACS véi oligonucleotit dugc danh ddu FITC trong dung
dich va kiém soat qué trinh tao thanh phuc chét oligonucleotit chelat b&i sy tang do phén
cuc huynh quang nhu duogc néu trong Vi du 1. Céc gia tri la gid trj trung binh +/- d0 léch

chuan ttr hai lan do.

Fig. 7 1a hinh minh hoa sy tao thanh cta phuc chit ON-chelat bari béi
phosphorothioat ON thoéi héa dugc danh ddu huynh quang: A) gdm céc kich thude khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) of ON thoai héa dugc danh ddu huynh quang st dung quéd trinh
phosphorothioat (REP 2006-FL), phosphorothioat hoa + 2' O methyriboza (REP 2107-FL)
hodc 2' O metylriboza (REP 2086-FL) va céc trinh tu khac nhau (poly C -REP 2031 -FL;
SEQ ID N:4). Ban chit khong phu thudc trinh ty cta sy tao thanh phirc chit ON chelat
duoc chiing minh bang cach str dung oligonucleotit thoi hoa ma ciing dugc ching minh
sit dung oligonucleotit dic hiéu trinh ty (REP 2031; SEQ ID NO:4). Su tao thanh cua
phirc chit ON-chelat bari d& dugc ching minh bang cach két hop cic ndng do ting dan
ctia bari clorua loai ACS véi oligonucleotit dugc danh ddu FITC trong dung dich va kiém
soat qua trinh tao thanh phirc chét oligonucleotit chelat boi sy ting do phan cyc huynh
quang nhu dugc néu trong Vi du 1. Cac gié tri la gié tri trung binh +/- d¢ 16ch chudn tir

hai 14n do.
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Fig. 8 la hinh minh hoa sy tao thanh cua phic chit ON-chelat niken boi
phosphorothioat ON thodi héa dugc danh ddu huynh quang: A) gdbm cac kich thuéc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cia ON thoai hoa dugc danh ddu huynh quang st dung qud trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP
2107-FL) hoi#c 2' O metylriboza (REP 2086-FL) va céc trinh ty khidc nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chét khong phu thudc trinh tu clia sy tao thanh phuc chét
ON chelat dugc ching minh bang cach st dung oligonucleotit thoai hoa ma ciing duoc
chitng minh st dung oligonucleotit dac hi¢u trinh tu (REP 2031; SEQ ID NO:4). Sy tao
thanh phtrc chit ON-chelat niken dd dugc ching minh bing cach két hop cic nong do
tang dan cta niken clorua loai ACS véi oligonucleotit dugc danh dau FITC trong dung
dich va sy kiém soat qua trinh tao thanh phuc chét oligonucleotit chelat béi su ting d
phan cuc huynh quang nhu dugce néu trong Vi du 1. Cac gia tri .12‘1 gié tri trung binh +/- 46

Iéch chudn tir hai 14n do.

Fig. 9 1a hinh minh hoa sy tao thanh cua phuc chit ON-chelat ddng bdi
phosphorothioat ON thodi hoa dugc danh ddu huynh quang: A) gdm cac kich thudc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) ciia ON thodi héa dugc danh ddu huynh quang st dung qua trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat héa + 2' O methyriboza (REP
2107-FL) ho#c 2' O metylriboza (REP 2086-FL) va céc trinh ty khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chat khong phu thugc trinh tu ctia sy tao thanh phirc chat
ON chelat duge chimg minh bang cach st dung oligonucleotit thoai héa ma ciing dugc
chirng minh st dung oligonucleotit ddc hiéu trinh tuw (REP 2031; SEQ ID NO:4). Sy tao
thanh phirc chat ON-chelat ddng da duoc chirng minh bang cach két hop cac ndng do ting
dén cua ddng clorua loai ACS véi oligonucleotit dugc danh d4u FITC trong dung dich va
kiém soét qua trinh tao thanh phirc chét oligonucleotit chelat b&i sy ting do phén cuc
huynh quang nhu dugc néu trong Vi du 1. Cac gid tri 1a gia tri trung binh +/- d§ 1¢éch

chuan tu hai lan do.

-12-



28494

Fig. 10 1a hinh minh hoa sy tao thanh cua phuc chit ON-chelat k&m boi
phosphorothioat ON thodi héa dugc danh ddu huynh quang: A) gbm cac kich thude khéac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cua ON thoai héa dugc danh ddu huynh quang st dung qué trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat hoa + 2' O methyriboza (REP
2107-FL) hogc 2' O metylriboza (REP 2086-FL) va céc trinh ty khac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chét khong phu thudc trinh tu cta sy tao thanh phirc chét
ON chelat duge ching minh bang céch sit dung oligonucleotit thodi héa ma cling dugc
ching minh st dung oligonucleotit ddc hi¢u trinh ty (REP 2031; SEQ ID NO:4). Sy tao
thanh phtrc chit ON-chelat kém da dugc chimg minh bang cach két hop cac ndng do ting
dan cta kém clorua loai ACS véi oligonucleotit dugc danh ddu FITC trong dung dich va
kiém soat qua trinh tao thanh phirc chét oligonucleotit chelat béi sy ting do phan cyc
huynh quang nhu dugc néu trong Vi du 1. Céc gia tri 1a gia tri trung binh +/- d¢ l¢ch

chuan tu hai lan do.

Fig. 11 1a hinh minh hoa su tao thanh cua phuc chdt ON-chelat cadimi bdi
phosphorothioat ON thoai héa dugc danh ddu huynh quang: A) gdm céc kich thude khéac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cta ON thoai hoa dugc danh ddu huynh quang st dung qua trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat hoa + 2! O methyriboza (REP 2 07-
FL) hoic 2' O metylriboza (REP 2086-FL) va cac trinh tuy khac nhau (poly C -REP 203 -
FL; SEQ ID NO:4). Ban chét khong phu thudc trinh tu cla sy tao thanh phuc chdt ON
chelat dugc chirng minh bing céach sir dung oligonucleotit thodi hoa ma cling dugc chimg
minh st dung oligonucleotit ddc hiéu trinh tw (REP 2031; SEQ ID NO:4). Su tao thanh
phirc chat ON-chelat cadimi da dugc chimg minh bang cach két hop cac ndng do ting dan
cua cadimi clorua loai ACS véi oligonucleotit dugc danh d4u FITC trong dung dich va
kiém soat qua trinh tao thanh phirc chét oligonucleotit chelat béi su tang do phan cuc
huynh quang nhu duge néu trong Vi du 1. Céc gia tri la gia tri trung binh +/- do 1éch

chuan tir hai 1an do.
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Fig. 12 1a hinh minh hoa sy tao thanh cia phuc chit ON-chelat thity ngén boi
phosphorothioat ON thoéi hoa dugc danh ddu huynh quang: A) gom cac kich thudc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cua ON thodi héa dugc dinh ddu huynh quang st dung qué trinh
phosphorothioat héa (REP 2006-FL), phosphorothioat hoa + 2" O methyriboza (REP
2107-FL) hodc 2' O metylriboza (REP 2086-FL) va céc trinh ty khéac nhau (poly C -REP
2031 -FL; SEQ ID NO:4). Ban chat khong phu thudc trinh tw ctia sy tao thanh phuc chat
ON chelat dugc ching minh bing céch st dung oligonucleotit thodi hoa ma ciing dugc
chirng minh st dung oligonucleotit ddc hi¢u trinh ty (REP 2031; SEQ ID NO:4). Su tao
thanh phirc chit ON-chelat thity ngén da dwgc chimg minh bing cach két hop cac ndng do
ting dan cta thiy ngén clorua loai ACS véi oligonucleotit dugc danh déu FITC trong
dung Qich va kiém soat qué trinh tao thanh phirc chét oligonucleotit chelat bai sy tang do
phan cuc huynh quang nhu dwgc néu trong Vi du 1. Cac gia tri 1a gia tri trung binh +/- d

léch chuén tur hai 1an do.

Fig. 13 1a hinh minh hoa sy tao thanh cta phuc chdt ON-chelat chi boi
phosphorothioat ON thodi héa dugc danh ddu huynh quang: A) gdm cac kich thudc khac
nhau 6mer (REP 2032-FL), 10mer (REP 2003-FL), 20mer (REP 2004-FL), 40mer (REP
2006-FL) va B) cua ON thoai héa dugc danh ddu huynh quang st dung qué trinh
phosphorothioat hoa (REP 2006-FL), phosphorothioat hoa + 2' O methyriboza (REP 2 07-
FL) hodc 2' O metylriboza (REP 2086-FL) va céc trinh tur khéc nhau (poly C -REP 2031 -
FL; SEQ ID NO:4). Ban chét khong phu thudc trinh ty cta su tao thanh phirc chit ON
chelat dugc chiing minh bang cach sir dung oligonucleotit thodi hoa ma cling dugc chung
minh st dung oligonucleotit ddc hiéu trinh tuw (REP 2031; SEQ ID NO:4). Sy tao thanh
phuc chit ON-chelat chi dugc chirng minh bang cach két hop cac ndéng dd ting dan ctia
chi clorua loai ACS véi oligonucleotit dugc danh d4u FITC trong dung dich va kiém soat
qua trinh tao thanh phuc chét oligonucleotit chelat boi sy tang do phan cyc huynh quang
nhu dwoc néu trong Vi du 1. Cac gié tri 1a gia tri trung binh +/- 6 1éch chudn tir hai 1an

do.
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Fig. 14A 1a hinh minh hoa cic dic diém héa hoc chung ciia ON ma khong phy
thudc vao trinh ty ON. Khong quan tim dén trinh tu, ON bt ky tdn tai dudi dang polyme
¢ cé hai hoat tinh ky nudc va ua nudce. Sy phosphorothioat hoa (dugc biéu thi trong cu
tric hoa hoc trén Fig ndy) o vai trd lam tang tinh ky nu6c clia polyme ON ma khong anh
hudéng dén mtrc do wa nudc. Fig. 14B dua ra khéi niém ban chét cua su oligonucleotit
chelat hoa céac cation kim loai ho4 tri hai va hoa tri ba. Cac cation kim loai (dugc biéu
dién béi hinh tron dic mau xam) lién két cac bé mit ua nudc cua polyme ON qua cdu ion
kim loai (duoc biéu dién béi hinh elip) gita hai hodc ba nguyén tir oxy hodc Iuu huynh

khong bic cau trong cac lién két phosphodieste.

Fig. 15 14 hinh minh hoa mau dgc tinh dung dich ciia ON trong diéu kién co mit
cac cation kim loai ho4 tri hai & cac ndng d6 ON va cation kim loai ho4 tri hai khac nhau.
A) Nbdng dd cation kim loai hod trj hai/héa tri ba thip, ndéng do ON thép tao ra cac dime
hogc phure cht ON chelat bac thép. B) Nong do cation kim loai hoa trj hai/héa tri ba ting
din tao ra sy tao thanh phirc chat ON chelat hoan toan hon trong dung dich. C) Nong dd
ON téng thém trong diéu kién c6 mit kim loai ho4 tri hai hodc hoa tri ba ¢6 kha néng tao
ra phirc chit ON chelat bac cao hon v6i ndéng do kim loai ting. Tét ca cac phirc chét
chelat tr (A) dén (C) déu tan dugc trong dung dich nudc do co cic bé mat va nuée van
dugc tiép xtic véi moi truong nude do d6 duy tri tinh hoa tan. D) O ndng do6 ON va kim
loai du, tAt ca cac bé mat wa nude bi nhét bén trong phirc chit ON chelat, chi dé lai cac bé
mit ky nude duoc tiép xtc véi moi trudng nude. Pidu nay din dén sy két tia cia phuc

chat ON chelat.

Fig. 16 13 hinh minh hoa anh huéng cia dic tinh dung dich cua phuc chit ON
chelat huynh quang dén d6 phan cuc huynh quang. Véi ndng do kim loai ting dan, kich
thuge (va khdi luong) cua sy tao thanh phirc chit ON chelat ciing ting (xem Fig. 15) va
do do6 cac x4o tron chdm hon trong dung dich. Phirc chit x4o trdn chadm hon trong dung

dich nay din dén d phan cuc huynh quang ting va gid tri mP tang.

Fig. 17 1a hinh thé hién sy tao thanh phtrc chit ON chelat v§i canxi clorua hodc
canxi sulfat nhu do dugc bing do phan cuc huynh quang. A) Sy tao thanh phirc chét ON
chelat v6i REP 2055-FL (SEQ ID NO:6) va REP 2056-FL (SEQ ID NO.7). B) Su tao
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thanh phuc chit ON chelat v6i REP 2033-FL (SEQ ID NO:5) va REP 2029-FL (SEQ ID
NO:2). Céc gia tri 1a gia tri trung binh +/- dd 1éch chuén tir hai 14n do.

Fig. 18 1a hinh thé hién sy tao thanh phirc chat ON chelat v6i canxi clorua hodc
canxi sulfat nhu do dugce bang d6 phan cuc huynh quang. A) Khong c6 su tao thanh cua
phttc chit ON chelat v6i REP 2028-FL va su tao thanh phirc chdt ON chelat v6i REP
2057-FL (SEQ ID NO:8). B) Su tao thanh phirc chit ON chelat v6i REP 2120-FL va REP
2030-FL. Cac gi4 tri la gié trj trung binh +/- d§ 1éch chudn tir hai lan do.

Fig. 19 1a hinh thé hién su tao thanh phirc chit ON chelat v6i canxi clorua hodc
canxi sulfat nhu do dugc bang do phan cyc huynh quang. A) Sy tao thanh phurc chat ON
chelat véi REP 2129-FL (SEQ ID NO:12) va REP 2126-FL (SEQ ID NO:9). B) Su tao
thanh phuc chit ON chelat véi REP 2128-FL (SEQ ID NO:11) va REP 2127-FL (SEQ ID
NO: 10). Cac gi4 tri 1a gid tri trung binh +/- 40 1éch chudn tir hai lan do.

Fig. 20 1a hinh thé hién sy tao thanh ON phuc chét chelat voi canxi clorua hodc
canxi sulfat nhu do dugc bang dd phan cuc huynh quang. A) ON chelat véi REP 2139-FL
(SEQ ID N0:13) va REP 2006-FL. B) Su tao thanh phuc chit ON chelat v&i REP 2045-
FL va REP 2007-FL. Cac gi tri 1 gi4 tri trung binh +/-d9 léch chuén tir hai 1an do.

Fig. 21 1a hinh thé hién sy tao thanh phurc chit ON chelat véi magié clorua hodc
magié sulfat nhu do dugc bang d6 phan cuc huynh quang. A) Sy tao thanh phuc chit ON
chelat véi REP 2055-FL (SEQ ID NO:6) va REP 2056-FL (SEQ ID NO:7). B) Su tao
thanh phirc chit ON chelat voi REP 2033-FL (SEQ ID NO:5) va REP 2029-FL (SEQ ID
NO: 2). Céc gia tri la gid tri trung binh +/- d9 l&ch chudn tir hai lan do.

Fig. 22 1a hinh thé hién sy tao thanh phirc chat ON chelat v6i magié clorua hodc
magié sulfat nhu do dugc bang do phan cuc huynh quang. A) Khong c6 sy tao thanh cia
phtrc chit ON chelat v6i REP 2028-FL (SEQ ID NO:1 1) va sy tao thanh phirc chat ON
chelat REP 2057-FL (SEQ ID NO:8). B) Sy tao thanh phirc chdt ON chelat v6i REP
2120-FL va REP 2030-FL (SEQ ID NO:3). Cé4c gié tri 1a gia tri trung binh +/- d3 1¢ch

chuan cua tur hai lan do.
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Fig. 23 1a hinh thé hién sy tao thanh phuc chit ON chelat v6i magié clorua hoac
magié sulfat nhu do dwoc bing do phan cuc huynh quang. A) S tao thanh phirc chat ON
chelat v&i REP 2129-FL (SEQ ID NO: 12) va REP 2126-FL (SEQ ID NO:9). B) Su tao
thanh ON phitc chat chelat véi REP 2128-FL (SEQ ID NO:1 1) va REP 2127-FL (SEQ
ID NO:10). Céc gié tri 1a gia tri trung binh +/- d9 1éch chudn tir hai lan do.

Fig. 24 1a hinh thé hién su tao thanh phtrc chat ON chelat v6i magié clorua hodc
magié sulfat nhu do dugc bang d6 phan cuc huynh quang. A) ON chelat v6i REP 2139-
FL (SEQ ID NO: 13) va REP 2006-FL. B) Su tao thanh phurc chit ON chelat véi REP
2045-FL va REP 2007-FL. C4c gia tri 1a gia tri trung binh +/- d6 léch chuén tir hai l4n do.

Fig. 25 12 hinh thé hién sy tao thanh ctia hai phirc chat ON chelat soi doi khac nhau
trong diéu kién c6 mit canxi clorua hodc magié clorua nhu do dugc bang do phan cuc
huynh quang. ON s¢i d6i duge diéu ché bang qué trinh lai gitta REP 2055-FL (SEQ ID
NO:6) v6i REP 2033-FL (SEQ ID NO:5) va REP 2057-FL (SEQ ID NO:8) véi REP
2056-FL (SEQ ID NO0:7). Céc gia tri la gia tri trung binh +/- d0 1éch chudn cua tir ba ldn
do.

Fig. 26 1a hinh thé hién sy tao thanh cta cac phtc chat ON chelat khac nhau chi
trong diéu kién c6 mat cation kim loai hoa trj hai (Mg2+ va _CQ%) va khong phai trong diéu
kién cé mit cation héa tri mot (Na', K" hodc NH,"). Céc gid tri 1a gia tri trung binh +/- d§

1éch chuén tir ba lan do.

Fig. 27 1a hinh thé hién tac dung chdng dong cua viéc bd sung céc ndng dd khac
nhau ctia ON ¢6 cac kich thudc khac nhau (REP 2004, REP 2006) va cac hoa chit khac
nhau (REP 2006, REP 2107) dbi v&i mau ctia nguoi. Cach thuc tuong tac khong phu
thudc trinh tu nay dugc chung minh bang cach sir dung oligonucleotit thoai héa (REP
2004, REP 2006, REP 2107) ma ciing dugc chirng minh bang cach sir dung oligonucleotit
dc hiéu trinh tw (REP 2031; SEQ ID NO:4). Su chéng déng mau trong diéu ki¢n c6 mat
céc hop chét nay duoc theo doi bang cach do thoi gian pro-thrombin (PTT) va so sanh n6
v6i PTT trong diéu kién c6 mit nude mudi thong thudng trong méu st dung phuong phép

thtr nghiém trong phong thi nghiém 1am sang duogc chdp nhan. Ty 1& PTT khi ¢6 mit va
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khong c6 mat thude tao ra ty 1¢ chudn (NR). NR béng 1 tic 1a hoat tinh dong mau la binh

thuong va NR 16n hon 1 tirc 1a hoat tinh dong mau bi suy giam (chbng dong).

Fig. 28 la hinh thé hién su e ché tac dung chdng dong cua oligonucleotit bang
cach bd sung CaCl,. REP 2055 (40mer phosphorothioat véi trinh tu (AC)y; SEQ ID
NO:6) dugc thém vao mau & 2,5mM, la ndéng do giy ra tac dung chéng dong mau dang
ké. REP 2055 dugc két hop v6i hdn hgp khac nhau cta CaCl, va tac dung cua mdi nbéng
do bd sung cia CaCl, thém vao dugce xic dinh st dung phuong phép thtr nghiém trong
phong thi nghiém l1am sang dugc chdp nhan. Su chéng déng mau trong diéu kién c6 mit
cac hop chit nay dugc theo doi bang cach do thoi gian prothrombin (PTT) va so sanh no6
v6i PTT trong diéu kién c6 mat nudce mudi thong thuong trong méau st dung phuong phép
thir nghiém dugc chép nhan. Ty 1¢ PTT khi c6 mat va khong c6 mat thudc tao ra ty 18
chuin (NR). NR bing 1 tirc 12 hoat tinh déng mau 1a binh thuong va NR 16n hon 1 tirc la
hoat tinh dong méau bi suy giam (chéng dong).

Fig. 29 1a hinh thé hién tac dung chelat hoa canxi cua vigc diéu tri ON thuong
xuyén dén tdng canxi huyét thanh & bénh nhén méc bénh gan man tinh. Bénh nhan khong
tiép nhan sy bd sung khoang chat dugc thé hién & (A) va bénh nhan tiép nhan su bd sung
trong khi dang diéu tri ON dugc thé hién o (B).

MG ta chi tiét sang ché

Puoc néu ra trong ban mo ta nay la sy ching minh rang cac ON chelat hoa céc
cation kim loai hoa tri hai khac nhau bao gém canxi, magi€, coban, sét, mangan, bari,
niken, dong, kém, cadimi, thuy ngan va chi. Con dugc ching minh thém rang su chelat
hoéa céc cation hod tri hai ndy dan dén su tao thanh ctia phitc chit ON chelat gém hai hodc
nhiéu hon hai ON dugc lién két qua cic cation kim loai va xdy ra nhu dugc léy vi du,
nhung khong gidi han 6, cdc ON ¢o chidu dai tir 6 dén 80 nucleotit, va trong diéu kién ¢o
mit phosphodieste hodc phosphorothioat oligonucleotit. Sy chelat hoa cling xdy ra voi cac
oligonucleotit chira cac bién dbi & vi tri 2' ¢ riboza hodc khong. Hon nita, su chelat hoa
cac cation kim loai 12 khong phu thudc vao trinh ty nucleotit c6 mdt ma thay vao do6 lai

dua vao céac dic diém hoa ly thong thuong véi tat ca cac oligonucleotit (xem Fig. 14A).
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Sang ché boc 16 viéc phat hién ra rang cac oligonucleotit trong dung dich nudc
chira cation kim loai don bt ky c6 hoa tri hai (nhu vi dy, nhung khong giéi han &, QZJ",
Mg?*, Fe*") khong ton tai dusi dang mudi ma dudi dang phirc chét chelat héa cia ON.
Céc phuc chit nay gdm céc dime oligonucleotit hodc cac td chirc phan tir bic cao hon
trong d6 ON dugc lién két & mach chinh phosphodieste cta chung qua cdu ion kim loai
hoa tri hai (xem Fig. 14B). O ndng do ON va cation kim loai cu thé, cac phirc chét duogc
chelat hoa nay la on dinh va tan duogc trong dung dich nudc va tich mot cach hi¢u qua
cation hod trj hai bat ky trong phirc chit ON chelat khdi twong tdc dung dich. Sy tao thanh
phirc chét chelat nay cling c6 thé xay ra véi cation kim loai don c6 dién tich 3+ hodc cao
hon (nhu duoc md ta trén Fig. 14B). Do do6, cac ON dong vai tro la chét chelat hoa cation

hoa tri hai va khdng tao thanh mudi véi cation hoa tri hai.

Quan trong 1a, sy tao thanh cua phirc chét oligonucleotit chelat khong xay ra voi
cation hoa tri mot nhu Na®, K™ hodc NH," va do d6 khong thé xay ra voi cation héa tri
mot bat ky. Nhu vay, thuét ngi "mudi oligonucleotit" bi gi6i han cu thé chi & cac mubi
oligonucleotit v6i cation hoa tri mdt hodc véi cation ma khong tao thanh phirc chat chelat
véi oligonucleotit va dugc sir dung khong chinh xac dé mo ta oligonucleotit ton tai & dang
dung dich hodc dang bot véi cation kim loai hod tri hai (hogc tham chi 1a cation kim loai

hoéa tri ba).

Tiéu chudn trong tinh trang k¥ thuét noi 18 viéc st dung ON chi dudi dang mubi
natri. Diéu nay duoc liy vi du béi viéc sir dung nhiéu oligonucleotit trong céc thir nghiém
lam sang dudi dang mudi natri bao gdbm Fomivirisen (ISIS 2922), Mipomersen (ISIS
301012), Trecovirsen (GEM 91), Custirsen (OGX-01 1 / ISIS 1 12989), Genasense
(G3139) va Aprinocarsem (ISIS 3531 / LY 900003) (Geary va cac ddng tac gia, 2002,
Clin. Pharmacokinetics, 41: 255-260; Yu va cac d@)ng tac gia, 2009, Clin.
Pharmacokinetics, 48: 39-50; Sereni va cac déng tac gia, 1999, J. Clin. Pharmacol., 39:
47-54; Chi va cac ddng tac gia, 2005, J. Nat. Cane. Inst., 97: 1287-1296; Marshall va cac
déng tac gia, 2004, Ann. Oncol., 15: 1274-1283; Grossman va cac df“)ng tac gia, 2004,
Neuro-Oncol, 6: 32-40).
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Sang ché con dua ra chimg minh rang sy chéng dong mau bdi oligonucleotit dugc
gy ra do su chelat hoa canxi bdi oligonucleotit nhu dugc thé hién bdi su ddo ngugc tac
dung chéng dong duge cam mg boi oligonucleotit bang cach khoi phuc canxi ty do binh

thudng trong mau bang cach bo sung canxi clorua.

Sang ché con chimg minh rang phan tmg tai vi tri tiém quan sat dugc véi cac lan
tiém oligonucleotit dudi da (sy chai cting, ching viém, yéu va dau) it nhit mot phan 1a do
su chelat hoa tai chd canxi va céc cation hod tri hai c6 thé khac nhu magié & vi tri tiém
bai oligonucleotit nhu duoc thé hién boi tac dung trc ché cac phan ung tai vi tri tiém

(ISR) khi tiém ON dugc didu ché dudi dang phirc chét chelat canxi,

D0 phan cuc huynh quang la phuong phap phé bién dugc sir dung dé thir nghiém
céc tuong tac lidn phan tir. Trong k§ thuat nay, mdi (tirc 1a ON bét ky) dugc danh dau thé
phét huynh quang (vi du FITC). Trong dung dich, phan tir mdi x40 trén tur do trong dung
dich do chuyén dong Brownian dan dén su phat huynh quang phan cyc kém khi mdi dugc
dua qua kich thich véi budc séng énh sang chinh xac. Voi phéi tir c6 khdi lwong phan tir
du (it nhat 1 cing kich thudc nhu mdi), su twong tac gitra mdi va phéi tir mé dau sy tc
ché co ban ciia su x4o tron phirc chét trong dung dich. Do do, két qua tir sy x40 tron bj trc
ché trong dung dich 1a sy phéat huynh quang tré nén bi phan cuc dang ké do kich thich. Do
do, v4i ky thudt nay, cac tuong tac cd thé duoc do trong dung dich ma khong co rang
budc vat ly trén dbi tac lién két con lai. Do phan cuc huynh quang duge béo céo theo mP
khong thir nguyén, ma ty 1¢ thuén véi phan céac phan tir mdi dugce lién két trong phan tng.
Vi du, néu mot phin rét nho cta phan tir mdi dugc lién két bdi phdi tir cu the, s& o su
phén cuc huynh quang rét nhé va do d6 céc gia tri mP 1a nhé. O dau con lai cta phd, néu
ty 16 16n céc phan tir mdi dugc lién két boi phdi tir cu thé (hodc véi nong do phdi tir cao
hon), s& c6 dd phan cyc huynh quang dang ké va do d6 cac gi4 tri mP 1a 16n. Theo cach
nay, cac duong dang nhiét lién két ddi véi cac tuong tac mdi-phdi tir cu thé ¢6 thé duoc
tao ra bang cach thay dbi ndéng do cua phéi tir trong diéu kién c6 mit luong ¢ dinh cla

mdi dugc gin thé huynh quang.

Trong ban md ta, cac ON dugc danh ddu huynh quang khéc nhau dugc sir dung aé

kiém tra su tao thanh phic chét cua ching trong diéu kién cé mat cation hod tri mot va
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hod tri hai. Mic du viéc giam sét su tao thanh phtrc chét bang do phan cuc huynh quang
doi hoi cac ON ndy phai duoc dénh déu huynh quang, ddu nay dugc b dinh vao ON &
dAu 3' sao cho khong can thiép vao khung bazo nito hoac phosphodieste cua ON dang noi
dén. Hon nira, thé phat huynh quang duoc giit cach xa ON béi thanh phan lién két 3
cacbon ctng dé ngin su nhiéu loan bét ky ctia trang thai ON binh thuong trong dung dich.
Do d6, su tao thanh phirc chit ON bat ky duoc quan sat trong ban mo ta st dung do phén
cuc huynh quang véi ON dugce danh diu huynh quang déu 14 sy mo ta chinh x4c cia trang

thai dung dich ciia ON chua dugc danh du (du 1a duoc tao phtrc hay khong).

Thuat ngit oligonucleotit (ON) chi oligome hodc polyme cua axit ribonucleic
(ARN) va/hodc axit deoxyribonucleic (ADN) va/hodc cac chét twong tu cta chung. Thuat
ngit ndy gdm céc oligonucleotit chita nucleobazo c6 trong ty nhién, dudng va cac lién két
internucleosit cong héa tri (mach chinh) cling nhu céc oligonucleotit ¢ céac phén khong
c6 trong tu nhién ma c6 chirc ndng tuwong ty. Cac oligonucleotit dugc cai bién hoidc duoc
thé thuong duoc uu tién hon cac dang tu nhién do cac tinh chét mong mudn nhu, vi du,
muc do hép thu té bao dugc ting cuong, &i luc ddi voi dich axit nucleic duoc ting cudng

va do on dinh trong diéu kién c6 mit nucleaza tang.

Trong don nay, thudt ngit "oligonucleotit thodi hoéa" dugc nhdm & chi
oligonucleotit sgi don ¢6 sy dao dong (N) & moi vi tri, nhu NNNNNNNNNN. Mbi bazo
dugc tong hop dudi dang mt dao dong sao cho ON nay thye su tén tai dudi dang tap hop
c4c trinh tu duoc tao ra mot cach ngau nhién khéc nhau c6 cing chidu dai va céc tinh chét
hoa ly. Vi du, véi mt ON thoai hoa 40 bazo trong chiéu dai, trinh ty cu thé bat ky trong
tp hop v& mat Iy thuyét s chi 1a 1/4** hogc 8,3 X 10’ ctia phan tong. Mic dinh 1a 1 mol
= 6,022X10% phan tir, va thuc té 12 khong c6 su tdng hop céc chét thoai hoéa nao vuot qua
2mmol cho dén nay, oligonucleotit bét ky véi trinh tu cy thé c6 mat mot cach hidu qua
khong tdn tai nhidu hon mot 14n trong ché phém bt ky. Do dé, sy tao thanh phic chét bat
ky quan sat dugc trong ché phdm nay cin phai 1a do céc tinh chét hoa ly khong phu thudc
trinh tu (hodc doc lap véi trinh ty) cua oligonucleotit vi oligonucleotit cu thé bét ky co
trinh ty x4c dinh, 1a duy nhét trong ché phdm, khong thé duge mong doi 1a gop phan vao

hoat tinh bét ky thu dugc tir trinh ty nucleotit cu thé cua no.
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Minh hoa thém v& khia canh nay, Vi du I so sanh dic diém ctia REP 2006 (ON
40mer c6 trinh ty phosphorothioat hoa thoai héa) v6i 21 mer cua trinh ty x4c¢ dinh bang
phuong phap sic ky 16ng hiéu ndng cao va phd khéi lugng va cho thiy ro raing ON bat ky
véi kich thude va bién ddi hoa hoc (tirc 1a suw phosphorothioat hoa) twong tu s& c6 cac tinh
cht hoa ly tuong tw & murc cao (néu khong phai 12 gidng hét) ma khong bi anh hudng bdi

trinh tu cla nucleotit c6 mat.

Oligonucleotit c6 thé bao gdm céc cai bién khac nhau, vi du cai bién lam 4n dinh,
va do do c6 thé bao gdm it nhdt mot cai bién trong lién két phosphodieste va/hodc &
duong, va’hodc ¢ bazo. Vi du, oligonucleotit ¢o thé bao gém, khong gidi han, mgt hodc
nhidu lién két phosphorothioat, lién két phosphorodithioat va/hodc lién két
metylphosphonat. Cac lién két duoc cai bién twong thich vé mit héa hoc khac nhau c6 thé
duoc két hop, vi du cac cai bién trong d6 cac diéu kién tbng hop 1a phi hop vé mit hoa
hoc. Trong khi céc lién két duge cai bién 1a hitu ich, cac oligonucleotit c6 thé bao gdm
lién két phosphodieste trong d6 cac tinh chét hoa ly chung ctia polyme oligonucleotit vé
co ban la khong bi tdc dong. Cac cai bién hitu ich khac bao gdm, nhung khong gici han &,
céc cai bién & vi tri 2° clia duong, nhu cac cai bién 2'-O-alkyl nhu cai bién 2'-O-metyl, cac
cai bién 2'-amino, céc cai bién 2'-halo nhu 2'-flo; cac chét tuong tw nucleotit khong vong.
Céc céi bién khac ciing 1a da biét trong linh vuc va c6 thé dugc sir dung nhu axit nucleic
bi chin. Cu thé, oligonucleotit nay lam bién d6i cac lién két thong qua, vi du
phosphorothioat; ¢c6 mii 3' va/hodc 5'; bao gém lién két 3'-5' dau tan; oligonucleotit nay la
hodc bao gém doan trung ldp chtra hai hoac nhiéu hon hai trinh tu oligonucleotit dugc

lién két boi (cac) thanh phan lién két.

Sang ché con dé xuét ché phdm ON dugc tinh gitip ngén téc dung chéng dong do
oligonucleotit gy ra bang cach st dung lugng hitu hiéu dé tri litu ctia phirc chat
oligonucleotit chelat dugc dung nhu duoc néu trong ban mo ta nay duoc diéu ché sir dung
bét ky trong s cac cation kim loai sau: canxi, magié, coban, mangan, sét, déng, va/hodc
kém. Phitc chit ON chelat ciing c6 thé dugc diéu ché sir dung hai hoic nhiéu hon hai
cation khac nhau nhu dugc néu trén day. Cu thé, duoc phém duoc chép thuan dé s dung

cho ngudi, hodc dong vat khong phai nguoi nhu dong vét linh trudéng khong phai nguoi.
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Sang ché con dé xuit ché pham ON duogc tinh gitp ngan ngira phan (mg tai vi tri
tiém bang viéc st dung dudi da luong hiru higu tri liéu cia phirc chit ON chelat dugc
dung nhu dugc néu trong ban mo ta nay dugc didu ché bang cach sir dung cation kim loai
bét ky trong s céac cation kim loai sau: canxi, magié, coban, mangan, sit, ddng, va/hoic
k&m. Phtrc chit ON chelat ciing c6 thé dugc didu ché sir dung hai hodc nhiéu hon hai
cation khac nhau nhu dugc néu trén day. Cu thé, duoc phdm duogc chép thuan dé st dung

cho ngudi, hodc dong vat khong phai ngudi nhu dong vat linh truong khong phai ngudi.

Sang ché con dé xuét ché pham ON dugc tinh gitp cai thién kha nang chiu phuong
phap truyén IV chira lugng hitu hi¢u trj liéu ciia phire chat ON chelat duge dung duoc
diéu ché bang cach st dung cation kim loai bat ky trong s cac cation kim loai sau: canxi,
magié€, coban, mangan, sit, déng, va/hodc kém. Phuc chit ON chelat cling c6 thé duogc
diéu ché st dung hai hodc nhiéu hon hai cation khac nhau nhu dugce néu trén day. Cu thé,
dugc phém duoc chép thuan dé sir dung cho ngudi, hodc dong vét khdng phai ngudi nhu

dong vat linh truong khong phai ngudi.

Sang ché con dé xuit ché pham ON duogc tinh gitp ngan sy thiéu hut canxi, magié,
sit, mangan, ddng hodc k&m do oligonucleotit gy ra bang cach sir dung lugng hiru hiéu
tri liéu cua phuc chit ON chelat dugc dung sir dung cation kim loai bat ky trong sb cac
cation kim loai sau: canxi, magié, coban, mangan, sét, déng, va/hoac k&€m. Phirc chit ON
chelat cling c6 thé dugc didu ché str dung hai hodc nhiéu hon hai cation khac nhau nhu
duogc néu trén day. Cu thé, duoc phém dugc chép thuan dé sir dung cho ngudi, hodc dong

vét khong phai nguoi nhu dong vét linh truéng khdng phai nguoi.

Sang ché con d& xudt ché phdm ON dugc tinh, c6 do on dinh bio quan dugc cai
thién, chira lugng hiru hiéu tri liéu cta phirc chit ON chelat dugc dung st dung cation
kim loai bét ky trong sd cac cation kim loai sau: canxi, magi€, coban, mangan, sét, déng,
va/hodc k€m. Phuc chat ON chelat cling ¢ thé duoc diéu ché st dung hai hodc nhiéu hon
hai cation khac nhau nhu dugc néu trén day. Cu thé, dugc pham duoc chp thuan dé sir
dung cho ngudi, hodc dong vat khong phai ngudi nhu dong vat linh truong khong phai

nguoi.
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Sang ché con dé xuét ché pham ON duogc tinh, c6 chu ky ban ra trong huyét thanh
giam hodc sy tuong tac voi cdc protein huyét thanh giam, chtta lugng hitu hiéu tri liéu cua
phirc chat ON chelat dugc dung st dung cation kim loai bét ky trong sb céc cation kim
loai sau: canxi, magi€, coban, mangan, sét, déng, va/hodc k&ém. Phurc chét ON chelat cling
c¢6 thé dugc didu ché st dung hai hodc nhiéu hon hai cation khac nhau nhu dugc néu trén
day. Cu thé, dugc pham dugc chip thuan dé sir dung cho nguoi, hodc dong vat khong

phai ngudi nhu dong vat linh truong khong phai nguoi.

Ngoai ra, cac ché pham trén day c6 thé bao gdm chit mang, chét bd tro, chit din
thudc va/hodc ta dugc duge chép nhén v& mat sinh ly va/hodc dugc dung. Céac dic tinh
ctia chit mang c6 thé phu thudc vao dudng dung. Thuat ngit "chit mang, chit bd trg, chét
din thude va/hoic ta duoc duge dung” chi chét mang, chét bd trg, chét dn thude hogc té
duge ¢6 thé duoc st dung cho ddi tuong, duoc két hop vao ché phdm theo sang ché, va
khong pha huy hoat tinh dugc ly cia chung, Chit mang, chét bd tro, chét dén thudc va ta
duoc duge dung ma co thé duoc sir dung trong dugc phém dugce néu trong ban md ta bao
gém, nhung khong gidi han ¢, céc chit sau: chit trao ddi ion, nhdm 0xit, nhom stearat,
lexitin, hé phan phéi thudc ty nhii héa ("SEDDS"), chét hoat dong b& mit duge st dung &
dang lidu duge tinh nhu Tweens hodc cac chit nén phan phdi polyme twong ty khéc, cac
protein huyét thanh nhu albumin huyét thanh ctia ngudi, chit dém nhu phosphat, glyxin,
axit sorbic, kali sorbat, hdn hgp glyxerit mot phan ciia axit béo no thyc vat, nudc, mubi
hodc chat dién phan nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat,
natri clorua, mudi kém, silic oxit dang keo, magié trisilicat, polyvinyl pyrolidon, cac chét
gbe xenluloza,. polyetylen glycol, natri carboxymetylxenluloza, polyacrylat, sap, polyme
khéi polyetylen-polyoxypropylen, polyetylen glycol va m& 1dng ctru. Cac xyclodextrin
nhu o-, B- va y-xyclodextrin, hodc din xuit dugc bién ddi héa hoc nhu
hydroxyalkylxyclodextrin, bao gbém 2- va 3-hydroxypropyl-p-xyclodextrin, hodc cac dan
xuét dugc hoa tan khéc cling c6 thé duoc st dung dé ting cuong sy phan phdi ché phdm

theo sang ché.

Ché pham dugc néu trong ban md td c¢6 the chira cac chat tri liéu khac nhu dugc

néu dudi day, va co thé duge tao ché phim theo cong thire, vi duy, bang cach sir dung chat
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din thudc hodc chit pha loang dang ran hodc 16ng thong thuong, cling nhu cac chét phuy
gia dugc tinh co kiéu thich hop véi cach thirc sir dung mong muén (vi dy, t4 dugc, chét
gin két, chit bao quan, chét 1am n dinh, chét tao mui vi, v.v.) theo k¥ thuét da biét trong

linh vuc dugc phém.

Ché pham dugc néu trong ban mo ta co thé duoc st dung bang phuong tién thich
hop bit ky, vi du, qua dudng miéng, nhu dudi dang vién nén, vién nang, hat hoac bdt; qua
duong dudi ludi; qua mé; ngoai duong tiéu hoa, nhu dudi da, ti€ém hoac truyén tinh mach,
trong co, hodc trong e (vi du dung dich hodc hon dich tiém vo trung chira nudc hodc
khong chira nudc); qua duong mii nhu bang cach xdng; st dung tai chd, nhu dudi dang
kem hodc thuéc md; hodc qua tryc trang nhu dudi dang thubc dan; trong céc ché phém
don vi lidu chira chét din thude hodc chit pha lodng duge dung, khong doc. Ché pham
nay c6 thé, vi dy, dugce st dung ¢ dang thich hop dé giai phong tirc thi hodc giai phong
kéo dai. Su giai phong tire thi hodc giai phong kéo dai co thé thu duogc bang cach st dung
duge phAm thich hop, hodic, dic biét 1a trong trudng hop giai phong kéo dai, bing céch st
dung thiét bi nhu vat cdy dudi da hodc bom thaAm thAu. Nhu vy, ché phdm trén day c6 thé
dugc lam cho phu hop d& sir dung boi bit ky mot trong s& cac con dudng sau: trong mat,
in bang miéng, tan trong rudt, xong, tiém qua da, tiém dudi da, tiém trong co, tiém trong
mang bung (IP), tiém hoéc truyén trong v, trong khi quan, tiém hodc truyén tinh mach,

hoic tai chd.

Ché pham duogc ldy 1am vi du dé st dung qua duong miéng bao gdm hdn dich ma
¢6 thé chira, vi du, xenluloza vi két tinh dé tao khoi, axit alginic hodc natri alginat dudi
dang chét tao huyén phu, metylxenluloza duéi dang chét tang cuong do nhét, va chét tao
ngot hodc chit tao mui vi nhu céc chét da biét trong linh vuc; va vién nén giai phong tirc
thi ma c6 thé chtra, vi du, xenluloza vi két tinh, dicanxi phosphat, tinh bdt, magié stearat
va/hoidc lactoza va/hodc ta dugce khac, chét ge"m két, chét kéo dai, chit phén ra, chét pha
lodng va chit lam tron nhu céc chit da biét trong linh vuc. Ché phim nay ciing c6 thé
dugc phan phdi qua khoang miéng bang con duong st dung dudi ludi va/hodc trong ma.
Vién nén duc, vién nén ép hodc vién nén dong kho la cac dang duge 14y 1am vi du ma c6

thé duoc st dung. Ché phdm dugc liy 1am vi du bao gbm cac ché phédm tao ra ché phdm
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theo sang ché vé6i chit pha lodng hoa tan nhanh nhu manitol, lactoza, sucroza va/hodc
xyclodextrin. Con dugc bao gbm trong ché phdm nay c6 thé 1a ta duoc khéi lugng phén tir
cao nhu xenluloza (avicel) hodc polyetylen glycol (PEG). Cac ché phdm nay ciing c6 thé
bao gdm ta dugc dé hd trg cho sy bam dinh niém mac nhu hydroxy propyl xenluloza
(HPC), hydroxy propyl metyl xenluloza (HPMC), natri carboxy metyl xenluloza (SCMC),
copolyme maleic anhydrit (vi du Gantrez), va chit dé giai phong co kiém soat nhu
copolyme polyacrylic (vi du Carbopol 934). Chét 1am tron, chét truot, chit tao hwong Vi,
chat tao mau va chét 1am 6n dinh cling c6 thé dugc thém vao dé giup dé& dang san xut va

st dung.

Luong hiru hiéu cia hop chét dugc néu trong ban md ta co thé dugc xac dinh boi
ngudi c6 hiéu biét trung binh trong linh vyc, va bao gbm céc lwong lidu duoc ldy lam vi
du cho nguoi 16n tir khoang 0,1 dén 500 mg hoat chat/kg khdi lwong co thé mdi ngay, ma
c6 thé duoc st dung & lidu don hodc dudi dang céc lidu dugc chia nhé riéng biét, nhu o 1
dén 5 1an mdi ngay. Pugc hidu 1a mic lidu cu thé va tan suét ding lidu cho dbi tuong cu
thé bat ky c6 thé thay ddi va s& phu thudc vao nhiéu yéu t5 bao gdm hoat tinh ctia hgp
chét cu thé duoc str dung, do dn dinh chuyén hoéa va d6 dai tac dung cua hogp chét do, loai,
tudi tac, can néng, suc khoe chung, gidi tinh va ché d6 an cua dbi tuong, cach thure va thoi
gian sr dung, tbc do bai tiét va thanh thai, két hop thudc, va mirc do nghiém trong cua
tinh trang bénh cu thé. Pdi tugng duge wu tién dé diéu trj bao gém dong vat, t8t nhat 1a
loai dong vat co6 va nhu nguoi, va dong vét nudi trong nha nhu chd, meo va loai tuong tu,

dé& bi c4c roi loan phu thudc sy tao mach hodc di kém sy tao mach.

Duogc phém c¢6 thé con chira cac yéu t5 va/hodc chit c6 hoat tinh khac ma 1am ting
cuong hoat tinh. Duogc phdm va ché phdm d& st dung c6 thé bao gdbm cao dan da, thude
md, thube xtre, kem, gel, thudc nho, thube dan, thube xit, cac chét long, bot va sol khi.
Chéit mang dugc tinh thong thudng, chia nude, bot hodc bazo dau, chét lam dic va dang
tuong tu co thé 1a can thiét hoic mong mudn. Cic ché phdm khac bao gdm cac chit trong
d6 ON duoc tron v6i chét phan phdi tai chd nhu lipit, liposom, axit béo, este cua axit béo,
steroit, chét chelat hoa va chét hoat dong bé mit. Lipit va liposom dugc uu tién bao gbm

chét trung tinh (vi du dioleoylphosphatidyl DOPE etanolamin, dimyristoylphosphatidyl
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cholin DMPC, distearolyphosphatidyl cholin), chit mang dién am (vi du
dimyristoylphosphatidyl ~ glyxerol DMPG) va chit dang cation (vi du
dioleoyltetrametylaminopropyl DOTAP, dioleoylphosphatidyl etanolamin DOTMA) va
chét hodc phan tir phan phdi khic. ON ¢6 thé duoc bao bén trong liposom hodc ¢6 thé tao
thanh phtrc chat véi no, cu thé 1a voi liposom dang cation. Theo cach khac, ON ¢ thé
dugc tao phire voi lipit, cu thé 1a voi lipit dang cation. Axit béo va este duge uu tién bao
gém, nhung khong gidi han &, axit arachidonic, axit oleic, axit eicosanoic, axit lauric, axit
caprylic, axit capric, axit myristic, axit palmitic, axit stearic, axit linoleic, axit linolenic,
dicaprat, tricaprat, monoolein, dilaurin, glyxeryl I-monocaprat, 1-
dodexylazaxycloheptan-2-on, axylcarnitin, axylcholin, hodc C1-10 alkyl este (vi du
isopropylmyristat IPM), monoglyxerit, diglyxerit hodc mudi dugc dung ctia ching.

Phan boc 10 nay s& d& hiéu hon khi tham khao céc Vi dy sau day.
Vi du thwc hién sang ché
Vidul
MO ta dic diém ctia ON thodi hoa

Fig. 1A lam rd sy phan tach cua hai ché phdm oligonucleotit ma dwgc phun dong
thoi vao cot bang HPLC (str dung cot ky nudce). Ché phdm th{r nhét trong s6 hai ché phdm
nay dugc goi la chét chuén noi va 1a phosphorothioat oligonucleotit 21 mer véi trinh ty da
duoc xac dinh cu thé, ché phdm tht hai 1a REP 2006 (phosphorothioat oligonucleotit
thoai hoa 40mer). Ca hai loai nay phén tach thanh céac pic x4c dinh riéng biét dua trén cac
tinh chit hoa ly ciia ching (tirc 1a kich thuge va tinh ky nudc); trinh tw cla nucleotit ¢6
mat trong mdi ON nay tac dong khong dang ké dén cac tinh chét héa ly clia ching va do
vay c6 khong tdc dong dén su phén tach cua chung. Nhu vay, chét chuin noi ndy rira giai
cot dudi dang pic dugc xac dinh chat ché véi thoi gian luu ngén hon so v&i REP 2006, chi
do su khac nhau vé kich thuéc gifta hai polyme ON nay. Luu y rang cac khic & mot trong
hai bén cua pic REP 2006 1a do céc trinh tu sai dién hinh trong qua trinh tao ra céac
oligonucleotit dai hon. Du REP 2006 ¢6 ban chét trinh ty khong ddng nhét, né phan tich
dudi dang pic da dugc xac dinh rd bang HPLC tuong ty nhu la trinh tu cu thé 21 mer ma

minh hoa cac tinh chét hoa ly thong thuong cla tAt ca cac loai trong ché pham REP 2006,
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ngay ca khi c6 mit s6 lugng rét 16n céc trinh ty khac nhau. Sau khi phén tach cac pic REP
2006 va 21-mer bang HPLC, céc pic ndy co thé duge dua di do phd khdi lugng (MS) aé

x4c dinh loai c6 mat bén trong cac pic da dugc xac dinh nay (Fig. 1B va 1C). -

Trén Fig. 1B, 21 mer dugc phén giai thanh loai don véi MW 1a 7402,6 Da, phu
hop v6i PS-ON c¢6 trinh ty dd dugc xdc dinh. Tuy nhién, phan tich MS ctia REP 2006
(Fig. 1C) thé hién sb luong cuc 16n cta loai ¢6 mat ma khoang khéi luong ctia chiing ¢
su phan b binh thuong gin nhu hoan hao, phu hop véi ban chét thoai hoa hoan toan cla
n6. Khoang khi lugng nay di tir Cy4o (loai nho nhét) dén Ay (loai 16n nhét) va hoa tri cia
cac loai nay la cuc ky nho véi s6 lugng cac loai tang (mat d§ pic) khi khéi lugng cla
ching tién gn dén giita khoang khéi lwong. Didu nay 1 béi vi sd lugng 16m céc trinh ty
khac nhau ting déan s& dan dén khdi luong twong tu. Thuc té 1a tit ca cac loai ON khéc
nhau ¢6 mit trong REP 2006 ¢6 cing thoi gian luu trén cdt ky nuéc trong qua trinh phén
tach HPLC chiing minh rd rang rang tit ca cac ON c6 cung kich thudc va ciing cac bién
ddi hoa hoc (tuc 1a qua trinh phosphorothioat hoa) s€ ¢6 cac tinh chét hoa ly tuong tu &
mirc cao (néu khong phai 1a gidng hét) va nhu vay, c6 thd duge xem 1a trong tu vé mit
chirc ning trong Ung dung hodc tinh chét bit ky ma khong phu thudc vao trinh ty cia
nucleotit c6 mat trong phan tor ON cu thé. Nhu vay, su tao thanh phurc chit ON chelat bét
ky dwgc quan sat thdy voi ON thoai héa cu thé bat ky (vi du REP 2003, REP 2004),
khong thé phu thudc vao trinh tu trén oligonucleotit c6 mat va cin phai phu thudc vao cac

tinh chit héa 1y duge bao toan ctia ON bét ky.
Vidull
ON tao thanh phuc chét chelat vai cac cation kim loai hod tri hai khac nhau

Su tuong tac cua cac mudi oligonucleotit amoni v6i cac cation kim loai ho4 tri hai
khac nhau dugc kiém tra bang dd phan cyc huynh quang (FP) nhu duge néu & trén. Trong
qua trinh téng hop oligonucleotit, mdi oligonucleotit dwgc tiép hop voi isothioxyanat phat
huynh quang (FITC) ¢ dAu 3' boi thanh phan lién két 3 cacbon cing st dung chét phan
{tng va quy trinh téng hop da biét. Cac oligonucleotit ndy bi phan cét khoi su tdng hop va
& lai dusi dang mudi amoni. Oligonucleotit dugc sir dung trong vi du nay dugc md ta

trong bang 1.
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Béang 1

ON dugc sir dung trong Vi du II

Oligonucleotit Trinh tu (5°-3°) Céc bién db6i
REP 2032-FL Ns PS

REP 2003-FL Nig PS

REP 2004-FL Nao PS

REP 2006-FL Nao PS

REP 2107-FL Nao PS+2 0O Me
REP 2086-FL Nao 2’ O Me
REP 2031-FL Cao PS

(SEQ ID NO:4)

N = trinh tu thodi hoa (su két hop ngiu nhién cta A, G, C hodc T)
PS = phosphorothioat héa & mdi lién két
2> O Me =2’ O metyl hoa & mdi riboza

Oligonucleotit dugc danh diu 3' FITC dugc st dung la REP 2032-FL
(oligodeoxynucleotit thodi héa dugc phosphorothioat hoa 6 mer), REP 2003-FL
(oligodeoxynucleotit thoai hoa dugc phosphorothioat hoa 10mer), REP 2004-FL
(oligodeoxynucleotit thoai hoéa dugc phosphorothioat hoéa 20 mer), REP 2006-FL
(oligodeoxynucleotit thoai hoa dugc phosphorothioat héa 40 mer), REP 2031 -FL
(oligodeoxynucleotit duge phosphorothioat héa poly xytosin 40 mer; SEQ ID NO:4),
REP 2107-FL (oligonucleotit thoai hoa dugc phosphorothioat hoa 40 mer ¢6 mdi riboza
dugc cai bién béi su O metyl héa ¢ vi tri 2') va REP 2086-FL (phosphodieste
oligonucleotit thoai héa 40 mer co mdi riboza duoc cai bién bsi sy O metyl hoa & vi tri
2"). Mdi trong sb cac ON nay dugc diéu ché dudi dang dung dich gbc 0,5 mM trong TRIS
1 mM (pH = 7,2). Dung dich gbc nay duoc st dung dé diéu ché dung dich ON phét huynh
quang 3nM trong chit dém FP (TRIS 10mM, NaCl 80mM, EDTA 1 mM, B-
mercaptoetanol 10mM va Tween®-20 0,1%). EDTA c6 mat dé loai bo kim loai hoa tri hai
bat ky c6 mat trong dung dich trude khi xac dinh FP. MBJi trong s cac dung dich chat
dém nay con chira NaCl 80 mM dé danh gié su tao thanh phirc chét ON trong didu kién co

mat lugng du mol cta cation hoéa tri mot (trong mdi dd thi trén cac Fig. 1 -12, diéu nay
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duoc béo céo dudi dang ndng dd kim loai clorua 0 mM). Cac lugng khac nhau clia mudi
clorua miac ACS cua kim loai hod tri hai (2+) dugc thém vao mdi ON phat huynh quang
trong dung dich. Céac mudi ndy bao gébm canxi clorua, magié clorua, coban clorua, sit
clorua, mangan clorua, bari clorua, niken clorua, déng clorua, k&m clorua, cadimi clorua,
thiy ngan clorua va chi clorua. Sy tao thanh dime hodc phirc chit ON chelat bac cao hon
dugc giam sét béi sy ting dO phén cuc huynh quang (dugc xac dinh bdi don vi khong thir
nguyén "mP") sao cho sy tao thanh cua phirc chit ON chelat ting s& dan dén céc thay doi
16n vé khdi luong. Su xdo trdn thdp thu dugc cuiia cic phirc chit ON chelat trong dung
dich din dén do phan cyc dugc tang 1én ciia huynh quang phét ra (xem Fig. 16). Két qua
cua cac thir nghiém nay duoc trinh bay trén céac Fig. 2-13. Trong mdi trudng hop, su ting
dang ké& @6 phan cuc huynh quang dugc nhin thdy voi tit ca cac ON trong diéu kién c6
mit tit ca cac cation c6 hoa tri hai nhung khong phai trong diéu kién c6 mat luong du mol
cao cia Na+ (dugc cung cdp duéi dang NaCl), thé hién su tao thanh cta phuc chit ON

chelat chi v&i cation kim loai hod tri hai. Nhitng két qua nay ching minh diéu sau:

+ON trong diéu kién c6 mat NaCl 80 mM khong thé hién bt ky su tao thanh dime hodc
cac phirc chit ON béc cao hon bét ky khéc ¢6 thé phat hién dugec.

« ON tao thanh cac dime va phirc chét bac cao hon trong diéu kién c6 mit cac cation kim
loai ho4 tri hai sau day khi ching ton tai & trang thai dién tich 2+: canxi, magié, coban,
sit, mangan, bari, niken, ddng, k&m, cadimi, thily ngan va chi. Sy tao thanh céac phirc chét

ON nay lién quan dén sy tuong tac cia ON v6i céac cation kim loai hoa tri hai nay.

« Su tao thanh phtrc chit ON khong thé 1a do su lai gifta cac bazo nito thong qua cac
tuong tac Watson-Crick truyén théng do ban chét thoai hoa cia ON dugc thir nghiém.
Ngoai ra, REP 2031 (SEQ ID NO:4) khong thé ty lai & dicu kién thir nghiém sir dung.

« Sy tao thanh phirc chit ON la 6n dinh va tan dugc trong dung dich nude va vi cac phirc
chit nay xuét hién két hop véi kim loai hod tri hai dang noi dén nhu 12 mot phan cta phirc
chét duoc tao thanh, cac phtc chat ON nay c6 téc dung chelat hoa kim loai hoa tri hai

dang n6i dén tir dung dich trong d6 phirc chit ON dugc tao thanh.

« Su chelat hda cac kim loai ndy va sy tao thanh phurc chit ON chelat khong phu thudc

vao trinh tu nucleotit cu thé, nhu duoc théy rd bai su chelat hdéa quan sat duge voi
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oligonucleotit thoai hoa va cling khong phy thudc vao cac cai bién nucleotit co li€n quan

dén su bién dbi lién két phosphodieste hogc gbc 2' riboza.

« Su chelat hoa céc kim loai nay xdy ra véi céc oligonucleotit ¢6 chiéu dai tir 6 dén 40

nucleotit.

« Su chelat héa cac kim loai ndy xay ra véi su ¢6 mat hodc khong ¢6 mat cuia quaé trinh

phosphorothioat h6a hodc bién ddi 2' riboza.

Su tao thanh m¢& rong cua phirc chat ON chelat v&i nhidu cation kim loai ho4 tri hai

vOi tht ca cac ON trong vi du nay con goi y cic di€u sau:

« Vi cation ¢6 hod tri hai xc tac sy tao thanh phtrc chit ON va cation héa tri mot thi
khong, va vi sy tao thanh phirc chat ON khong xay ra thong qua qua trinh lai bazo nhu
duoc néu trén ddy, su tao thanh phirc chit ON chelat cdn phai bao gbém dang nhit dinh
ctia "cau ion kim loai" gitta hai ON & céc vi tri ma dé dang gop chung dién tir c6 kha ning
dién déy obitan dién tir tréng trong cation. Céc vi tri chiu trach nhi¢ém nhiéu nhit cho "su
g6p chung dién tir" nay la nguyén tir oxy khong tao cau (hogc luu huynh trong truong hop

phosphorothioat hoa) trong li€n két phosphodieste (xem Fig. 14B).

« ON soi d6i, du 1a ADN hodc ARN dugc mong doi 1a thé hién cung su tao thanh phirc

chét chelat va do d6 c6 cung xu huéng chelat hoa cation kim loai tir dung dich.

« Céc ciu kim loai ndy phai bao gdm cic twong tac lién phdn tir vi cic tuong tac trong
phan tir s& khong dan dén d6 phan cuc huynh quang dugc ting ding ké nao (xem céc Fig.

15 A-C va 6).

« Phirc chit ON chelat tan tdn tai & ndng do bat ky cua ON va cation c6 hod tri hai ma

khong tao thanh cac két tta phirc chelat (xem Fig. 14D).

« ON khéng thé tao thanh mudi véi cation kim loai hoa tri hai va khong hoat dong nhu la
mudi trong dung dich nudec. Piéu nay trai véi cation hoa tri mot (duge léy lam vi du la
natri trong vi du nay, nhung cling o thé ap dung cho céc cation hoa tri mot khac nhu kali,
lithi hodic amoni) ma tao thanh cac mubi véi ON va hoat dong gidéng mudi (chét dién
phén) trong dung dich. Hon nita, méc du tit ca cac ON dugc sur dung trong vi du nay la

mudi amoni, trong dung dich nuéc, ion amoni c6 thé phan ly khoi ON (nhu dugc mong
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doi tir mudi) va khong tao ra sy tc ché dbi voi qué trinh tao thanh phurc chit ON chelat
bdi cation hoa tri hai. Piéu nay con dugc cing c¢b boi su quan sat thdy ring mubi hoa tri
mot bd sung (trong trudng hop nay la NaCl 80 mM) khong c6 vé can thiép vao sy tao

thanh phtrc chat ON chelat véi cation hod tri hai.

« Su tao thanh cuia phtc chit ON chelat c6 thé dugc mong mudn 14 xay ra véi kim loai bt
ky, kim loai chuyén tiép, nguyén t6 day lantanoit hodc nguyén td actinit c6 trang thdi dién
tich 2+ va ciing c¢6 thé xay ra véi cac ion kim loai ma co6 thé ton tai & trang thai dién tich

3+ hodc cao hon (vi du crom).

« ON ¢6 chiéu dai 1on hon 40mer hoic chira cac cai bién khéc hodc c¢6 trinh tu nucleotit da
duoc xéac dinh cu thé bt ky ciing c6 thé dwgc mong muén tao thanh phirc chét ON chelat
v&i cation kim loai hod tri hai v&i didu kién 1a chung c6 chura lién két c6 kha ning gop
chung dién tir theo cung cach nhu nguyén tir oxy (hodc luu huynh) khong tao ciu trong

cac lién két phosphodieste truyén thong.

« Mubi ON (vi du mudi natri) c6 thé 12 hitu ich véi cac chelat kim loai hoa trj hai & b¢nh
nhén 13 nguoi hodc khong phai nguodi nhu, nhung khong giéi han ¢: cadimi, thuy ngan,
chi. Ngoai ra, su chelat hoa bét ky mot cation kim loai ho4 tri hai cu thé (vi du sét) boi
mudi natri oligonucleotit c6 thé bi (rc ché bing cach diéu ché mudi natri ON dudi dang
phtrc chit ON chelat vai cation kim loai ho4 tri hai khac (vi dy canxi).

« Mudi kim loai khac mudi clorua ciing c6 thé cho phép tao thanh phtic chat ON chelat.
Lay mudi canxi lam vi du, cac mudi canxi khac c6 thé twong thich véi su tao thanh phuc
chit ON chelat c6 thé bao gdm, nhung khong gi¢i han &, canxi gluconat, canxi Xitrat,
canxi lactat, canxi malat, canxi aspartat, canxi fumarat, canxi ascorbat, canxi benzoat,

canxi erythorbat, va/hodc canxi propionat.
Vi du III
ON tao thanh phtrc chat chelat véi cac mudi khac nhau ctia canxi va magié

Pé chimg minh thém béan chét chung cta sy tao thanh phuc chit ON chelat va ciing
dé chimg minh tinh hitu dung cla cic mudi khac nhau cla cation kim loai hoa tri hai

trong sy tao thanh phirc chit ON chelat, hai dang khac nhau cta mudi canxi va magié
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duoc st dung dé didu ché cac phirc chit ON chelat khac nhau voi ON c6 céc trinh tu cy
thé khac nhau. Cac mudi duoc st dung 1a canxi clorua, canxi sulfat, magi€ clorua va
magié sulfat. Cac ON dugc sir dung dugc dua ra trong bang 2 dudi day. Cac didu kién
phan tng FP la gidng véi cac diéu kién trong Vi du I loai trix rang EDTA dugc bo qua dé
ching minh sy tao thanh cta phirc chit ON chelat khi ving mit cic tc dung bét ky dugc
diéu tiét boi EDTA.

Béang 2

ON dugec str dung trong Vi du III

Oligonucleotit Trinh tu (5° —3°) SEQ. ID NO. Céc cai bién
REP 2055-FL (AC)o 6 PS
REP 2056-FL (TC)a0 7 PS
REP 2033-FL (TG)a0 5 PS
REP 2029-FL (AC)o 2 PS
REP 2028-FL Ayo 1 PS
REP 2057-FL (AG)20 8 PS
REP 2120-FL Nyo (C = 5’metylcytidin) NA PS
REP 2030-FL Tao 3 PS
REP 2129-FL Ceo 12 PS
REP 2126-FL Cao 9 PS
REP 2128-FL Cso 11 PS
REP 2127-FL Cso 10 PS
REP 2006-FL Nao NA PS
REP 2139-FL (A5’MeC)ao 13 PS
REP 2045-FL Nio NA PS+2’ O Me
REP 2007-FL Nso NA PS

N = trinh tu thoai hoa (su két hop ngu nhién cua A, G, C hogc T)
PS = phosphorothioat hoa & mdi lién két

2° O Me =2’ O metyl héa & mdi riboza

NA = khong c6 kha ning 4p dung (trinh tu la thoai hoa)
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Két qua cla cac thir nghiém nay duoc minh hoa trén cac Fig. 17-24 va chiing to
rang tat ca cac ON dugc thir nghiém co thé tao thanh phuc chit ON véi mudi khéc nhau
clia canxi va magié. Hai ngoai 1§ v6i sy quan sat chung nay la REP 2028-FL (poly G
40mer, SEQ ID NO:1; Fig 18A va 22A) va REP 2029-FL (poly A 40mer, SEQ ID NO:2;
Fig 17B va 21 B). Ca hai ON nay déu 1a polypurin va, dic biét la trong truong hop poly

G, déu dugc biét 1a tao thanh céc trong tac trong phan tir 6n dinh nhiét dong hoc (dugc

I'4
"~

goi 1a "G-vach bon" trong truong hop b6 poly G) ma dan dén viéc cac ON tao thanh phuc
chét trong phan tit chit ché trong d6 mach chinh phosphodieste co thd dugc glp mot phan
bén trong phirc chét nay hodc khong con ¢6 thé tham gia vao cac tuong tac trong dung
dich (nhu sy tao thanh phirc chat chelat). REP 2029-FL (SEQ ID NO:2) ¢6 thé tao thanh &
muc yéu phirc chét chelat ma c6 thé 1a do cac twong tac "A-vach bon" yéu xay ra véi ON
nay. Nhu vdy, khong dugc bao gdm trong ban mo ta 14 ON ma chi gdm poly A va poly G
va céac aptame tao thanh cic tuong tdc trong phén tir 6n dinh nhiét dong hoc. Cac ON
duogc bao gdbm trong ban mo ta nay khong phai la ON toan bo poly A hodc poly G va/hodc

cac haptame.

Céc két qua tir vi du II the hién rang cac dang mudi khac nhau cua magié va canxi

¢6 thé dugc sir dung dé diéu ché phuc chit ON chelat va con minh hoa cac didu sau:

« Tt ca cac ON trong vi du II (trir REP 2006-FL) chta trinh ty cu thé ma khong chira
trinh tu palindromic bét ky c6 kha nidng tao thanh céu truc kep téc cling nhu trinh ty bat
ky trong sb cac trinh ty ty bd sung nay. Do vdy, khong c6 su tao thanh phirc chit ON

chelat nao dugc quan sat thay 1a tham gia vao bién ¢4 lai.

« Kha ning tao thanh phuc chat ON chelat kém cia REP 2028-FL (SEQ ID NO: 1) va
REP 2029-FL (SEQ ID NO:2) goi 'y rang mach chinh phosphodieste dugc néi long la can
thiét cho su tao thanh phuc chét ON chelat mot 1an nita chi dén mach chinh phosphodieste
nhu 13 d4u hiéu hoa hoc trén ON can dé lién két hai hoac nhiéu hon hai ON d¢ tao thanh

phirc chit chelat.

« ON bét ky ma chtta mach chinh phosphodieste dugc mong doi 1a c6 thé tao thanh phic
chét chelat, khdng tinh cac cai bién dang c6 khéc nhu sy phosphorothioat héa, ci bién 2'

riboza hodc cai bién axit nucleic bi chén.
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« Phirc chit ON chelat c6 thé duoc tao thanh v6i cac ON c6 chiéu dai bang 80mer va ON
¢6 chidu dai 16n hon 80mer ciing thé hién cling déc tinh trong diéu kién c6 mit cation kim

loai hoa tri hai.
VidulV
Su tao thanh phuc chit ON chelat véi ON sgi doi

Cac oligonucleotit s¢i doi duge tao ra tir hai oligonucleotit bd sung soi don ma
trong dung dich nuéc s& lai v6i nhau qua cac tvong tac Watson-Crick. Vi ON so¢i d6i van
¢6 mach chinh phosphodieste dugc bdc 1§ trén phia ngoai cla chudi xodn ADN dugc tao
thanh, ching can c6 kha ning tao thanh phirc chét chelat trong diéu kién c6 mit cation
hod tri hai. D& kiém tra gia thuyét nay, hai oligonucleotit ADN so¢i d6i khac nhau dugc
didu ché bang cach lai REP 2055-FL (poly AC 40mer; SEQ ID NO:6) voi REP 2033-FL
(poly TG 40mer; SEQ ID NO:5) va REP 2057-FL (poly AG 40mer; SEQ ID NO:8) voi
REP 2056-FL (poly TC 40mer; SEQ ID NO:7). Vi sy lai ON cho két qua hai lan, sy ting
khéi luong thu duge ¢o thé dugc phat hién boi sy tang do phén cyc huynh quang so véi
ON soi don dugc st dung dé didu ché phirc chét. Cac ON soi don (REP 2055-FL (SEQ
ID NO:6), Rep 2033-FL (SEQ ID NO:5), Rep 2057-FL (SEQ ID NO:8) va REP 2056-FL
(SEQ ID NO:7)) mdi ON dugc pha lodng dén ndng do6 20nM trong 1X chit dém FP. Su
lai hai c@p bd sung nhu dugc xac dinh trén déy cling dugc tién hanh trong 1X chit dém
FP (10nM mdi ON) va viéc lai ndy dugc xac nhén béi sy tdng do phén cyc huynh quang.
Céac cAu truc soi doi sau d6 dugc tiép xuc vai CaCl, 100 mM hodc MgCl, 100 mM. Su tao
thanh phtre chét chelat dugc theo doi boi sy ting tiép dd phan cuc huynh quang (xem Fig.
25). Cac két qua cia thir nghiém nay khang dinh sy lai thanh cong cta hai cap ON b
sung thanh ON sg¢i doi nhu duoc thdy rd boi su ting do phan cyc huynh quang. Hon nita,
viéc bd sung CaCl, hodc MgCl, vao ON soi doi dan dén sy tang thém do phan cyc huynh
quang, cho thiy rang cic ON soi doi nay ciing co thé tao thanh phtrc chit chelat trong
diéu kién c6 mit cation kim loai hoa trj hai. Nhiing két qua nay con goi y rang ON soi doi
¢6 thé tao thanh phirc chdt ON chelat véi cation hoa tri hai bét ky va ciing s& dugc mong

muén 1a ¢o tac dung tach cac cation hod tri hai nay ra khéi dung dich.

ViduV
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Céc cation hoa tri moOt khac nhau khong tao thanh phire chét chelat véi ON

Pé chimg minh cu thé hon ring sy tao thanh phire chét ON chelat khong thé xay ra
trong diéu kién c6 mait cation héa tri mot va déc biét 1a can phai c6 cation c6 hod tri hai
cho su tao thanh cda chung, su tao thanh phirc chit ON v6i nhiéu ON (xem Vi du 2) dugc
quan sat trong chit dém FP ma chtta chi mdt nguén cation. 1X Chét dém FP duoc diéu
ché chi chtra mot trong sd cac mudi sau: natri clorua, kali clorua, amoni clorua, canxi
clorua hodc magié€ clorua, tht ca & ndbng do 80mM sao cho ndng do cua cic cation trong
chit dém FP la tuvong duong. Cac ON dugc danh d4u huynh quang nhu dugc néu trong vi
du 2 duge pha lodng dén 10nM trong cac chat dém FP khac nhau va sy tao thanh phirc
chit ON chelat dugc theo doi bang do phan cyc huynh quang (xem Fig. 26). Trong truong
hgp mdi ON dugc thir nghiém, su tao thanh phl'rc chét chelat dugc quan sat chi voi céac
cation Mg?* va Ca®* va khong voi bét ky cation héa tri mot duge thir nghiém nao (Na',
K* hosic NH,"). Nhu duoc quan sat thdy trong vi du III, REP 2029-FL (SEQ ID NO:2) va
REP 2028-FL (SEQ ID NO:1) thé hién chi m¢t su tao thanh phttc chét nho hogc khong c6
su tao thanh phtrc chét, 1an luot trong diéu kién c6 mat canxi hodc magié. Diéu nay ciing
khing dinh ring cac ON c6 thé chi tao thanh phirc chét chelat vé6i cation c6 hod trj hai

trong khi d6 cac ON ¢o thé chi tdn tai dudi dang mudi véi cac mudi ho4 tri mot.
Vi du VI
Panh gia ndng do kim loai trong phirc chit ON chelat dugc diéu ché trong WFI

Pé chimg minh kha nang Ung dung rdng rai clia ché phdm phirc chit ON chelat véi
tAt ca cac ON, mot vai phirc chit ON chelat khac nhau dugc diéu ché sir dung ON va
mudi clorua kim loai*" nhu dugce chi dinh trong bang 3. T4t ca cac ON duge sir dung trong
ché phdm nay 1a mudi natri ma duge khir mudi dé loai bo natri thu duge tir NaCl va chi dé
lai natri két hop véi su tao thanh mubi ON trong ON dugc lam dong kho cudi cung. Phirc
chit ON chelat dugc diéu ché trong nuéce dé tiem (WFI) bang céach trudc hét 12 hoa tan
luong loai trir cua mudi natri ON dén ndng d6 50mg/ml va bd sung lugng loai trr clia
mudi kim loai hoa tri hai clorua vao dung dich ON. Dung dich ON trugc khi bd sung kim
loai hoa tri hai clorua / tao thanh ON chelat dugc phén tich natri va kim loai ¢6 lién quan

bang quang phd phat xa quang plasma ghép doi cam Umg (inductively coupled plasma-
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optical emission spectroscopy - ICP-OES). Sau sy tao thanh phic chét ON chelat, cac
mau dugc khtr mubi biang phuwong phép siéu loc s dung thiét bi loc xenluloza hoan
nguyén 5000 MWCO. Thiét bi loc nay trudc d6 da duge thong qua dé cho phép céc mubi
ty do thim qua nhung khong thAm ON hoidc cac cation dwoc gin vao ON. Dung dich
khong di qua mang (chtra phirc chit ON chelat) duoc phan tich ham lugng natri va kim
loai bang ICP-OES va ham lugng clorua bang sic ky ion dé khing dinh rang kim loai hod
tri hai c6 mit dugc chelat héa trén ON va khong thu dugc tu mubi kim loai ho4 trj hai c6

mit trong dung dich khong di qua mang (Bang 4).
Béang 3

Ché phadm ctia cac phuc chit ON chelat khac nhau

Chelat kim | Kim loai clorua
ON Trinh tu/h6a chit loai dwge dwoc bd sung | Nong dj ON
, diéu ché | (mg/100mg ON)

REP 2004 N,o/PS Ca 10 50 mg/ml
REP 2006 Na4o/PS Ca 10 50 mg/ml
REP 2006 N4o/PS Ca 20 50 mg/ml
REP 2006 N4o/PS Ca 30 25 mg/ml
REP 2006 Nao/PS Mg 20 50 mg/ml
REP 2006 N4o/PS Fe** 2 25 mg/ml
REP 2107 N4o/PS, 2°OMe Ca 10 37,5 mg/ml
REP 2107 N4o/PS, 2°0OMe Mg 15 37,5 mg/ml
REP 2107 N4o/PS, 2°0OMe Fe’' 2 37,5 mg/ml

REP 2138 (SEQ Ca/2°OMe Ca 10 50 mg/ml
ID NO:14)

REP 2126 (SEQ Cy/PS Ca 10 50 mg/ml
ID NO:9)

REP 2031 (SEQ Cao/ PS Ca 10 50 mg/ml
ID NO:4)

REP 2129 (SEQ Ceo/ PS Ca 10 50 mg/ml
ID NO:12)
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REP 2057 (SEQ (AG)y/ PS Ca 10 50 mg/ml
ID NO:8)

REP 2057 (SEQ (AG)/ PS Mg 15 50 mg/ml
ID NO:8)

REP 2057 (SEQ (AG)y/PS Fe** 2 50 mg/ml
ID NO:8)

REP 2055 (SEQ (AC)y/PS Ca 10 50 mg/ml
ID NO:6)

REP 2139 (SEQ | (A,5Mec)y/PS, 2°0OMe Ca 10 50 mg/ml
ID NO:13)

REP 2139 (SEQ | (A,5Mec),o/PS, 2°OMe Ca 30 25 mg/ml
ID NO:13)

REP 2139 (SEQ | (A,5Mec)y/PS, 2’0OMe Mg 15 50 mg/ml
ID NO:13)

REP 2139 (SEQ | (A,5Mec),0/PS, 2°OMe Ca, Mg 5/1,5 50 mg/ml
ID NO:13)

N = bazo thoai hoa (la sy phin bd ngau nhién cta A, G, T hoic C)
PS = phosphorothioat

2’0Ome = riboza O metyl hoa & vi tri 2’

5MeC = S'metylcytidin

Béang 4

X4c nhan ham luong kim loai trong céc dung dich phurc chit ON chelat khac nhau

Chelat kim loai Dung dich ON tién Phirc chat ON che’lat sau khi khir
ON (mg/100mg chelat muoi
ON) natri kim loai clorua natri kim loai
REP 2004 Ca (10) 0,276% | <2,0 ppm <10 <0,03% 664 ppm
ppm
REP 2006 - Ca(10) 0,381% <1lppm | <8ppm | 400 ppm 614 ppm
REP 2006 Ca (20) 0,443% 1,21 ppm | <8ppm | 141 ppm 0,11%
REP 2006 Ca (30) 0,399% 20ppm | <8ppm | <110ppm | 861 ppm
REP 2006 Mg (20) 0,390% <Sppm | <9ppm | 110 ppm 564 ppm
REP 2006 Fe™ (2) 0,394% <5 ppm <10 979 ppm 176 ppm
ppm
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REP 2107 Ca(10) 0,232% <6ppm | <9ppm | 215ppm 539 ppm
REP 2107 Mg (20) 0,237% | <0,9ppm | <9ppm | 162 ppm 339 ppm
REP 2107 Fe* (2) 0,219% 2,5 ppm 15 ppm 0,049% 141 ppm

REP 2138 (SEQ Ca (10) 0,210% <0,04% <10 3,2 ppm 745 ppm
ID NO:14) ppm

REP 2126 (SEQ Ca (10) 0,266% | <2,3 ppm <10 <0,04% 681 ppm
ID NO:9) ppm

REP 2031 (SEQ Ca (10) 0,222% | <2,4ppm | <9ppm | <0,03% 772 ppm
ID NO:4)

REP 2129 (SEQ Ca (10) 0,236% | <2,4 ppm <10 <0,03% 681 ppm
ID NO:12) ppm

REP 2057 (SEQ Ca (10) 0,257% 5,5 ppm <10 398 ppm 743 ppm
ID NO:8) ppm

REP 2057 (SEQ Mg (20) 0,250% <lppm | <9ppm | 177 ppm 531 ppm
ID NO:8)

REP 2057 (SEQ Fe*' (2) 0,244% 0,7ppm | <9 ppm 0,101% 195 ppm
ID NO:8)

REP 2055 (SEQ Ca (10) 0,238% <6ppm | <9ppm | 351 ppm 639 ppm
ID NO:6)

REP 2139 (SEQ Ca (10) 0,244% <6ppm | <8ppm | 347 ppm 638 ppm
ID NO:13)

REP 2139 (SEQ Ca (30) 0,236% | <1,8ppm | <8 ppm 91 ppm 937 ppm
ID NO:13)

REP 2139 (SEQ Mg (15) 0,247% <lppm | <9ppm | 248 ppm 472 ppm
ID NO:13)

REP 2139 (SEQ | Ca(5), Mg 0,276% <9 ppm <10 0,022% 0,033%
ID NO:13) (7,5) (Ca) ppm (Ca)

<S5 ppm 0,314%
Mg) (Mg)

Céc két qua nay khang dinh sy thay thé mot phan natri bang canxi, magié hogc sat

(2+) trong ON thay ddi theo chiéu dai tir 20 dén 60mer, thay ddi theo trinh ty tir toan bd

ON thoai hoa dén ba trinh tu cu thé (poly C, poly AC va poly AG) va trong cac ON ¢
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hodc khong co cac cai bién phosphorothioat hoa, c6 hodc khong co cac cai bién 2' riboza
va chira phosphorothioat va cac cai bién Z riboza. Kha ning tao thanh ON dugc cai bién
2> O metyl riboza duéi dang phirc chét chelat dugc du dinh 12 mé rong ca voi cac ON
chtra cai bién 2' riboza bat ky khac nhu, nhung khong bi gidi han &, 2' flo va 2' O
methyoxyetyl. Ngoai ra, chung ching t6 rang sy thay thé natri dang ké thu dugc véi su
tang tbi thiéu ham luong kim loai ho4 tri hai, phit hop v6i céu tric phirc chat ON chelat
dugce boc 19 trén Fig. 15. Nhitng két qua nay ciing minh hoa cac két hop khac nhau cia
dung dich mudi canxi, magié, sat (2+) va canxi/magié hdén hop ma c6 thé dugc sir dung dé
didu ché phurc chit ON chelat va thé hién rang dung dich hodc hdn hgp cua dung dich
mubi kim loai ho4 tri hai bt ky cta kim loai mudi hod tri hai c6 thé duoc sir dung twong

tu dé didu ché phirc chat ON chelat.

Do vdy, phitc chidt ON chelat ¢6 thé dugc didu ché tr cic ON ma dugc
phosphorothioat hda hoan toan hodc khong, chira s6 luong lién két dugc phosphorothioat
hoa bt ky, chura it nhit mot cai bién 2' riboza hodc dugc cai bién 2' riboza hoan toan hoic
khong chira cai bién 2' riboza. Cac ON c6 thé 12 ARN hodc ADN hodc thé lai chra ARN
va ADN. Mudi kim loai duoc sir dung trong ché phim ciia phirc chit ON chelat bao gbm,
nhung khong gidi han 6, mudi canxi, mudi magi€, mubi sit, mudi kim loai hoa trj hai bét
ky khéc.

Vi du VII

Ché pham ctia phirc chét ON chelat 8n dinh trong nu¢c mudi thong thuong

Véi viée chirng minh dugce ban chét bao toan chung cua sy tao thanh phuc chit ON
chelat va ché phém véi cac kim loai hod tri hai khac nhau trong Vi du II va III, ché phém
phtrc chét canxi ON chelat 6n dinh, tan, dugc kiém tra trong nudc mubi thong thuong, ta
dugc thich hop hon dé sir dung phirc chat ON chelat cho dbi tugng. Dbi véi thir nghiém
nay, 200 mg/ml dung dich mudi natri cia REP 2006 trong nudc mudi thong thuong dugce
st dung lam ngudn ON. Nguén canxi 1a dung dich CaCl, 10% trong WFI (100 mg/ml
CaCl,). Cac phirc chét chelat canxi REP 2006 khéac nhau sir dung ndng d6 canxi va REP
2006 khac nhau dugc didu ché trong 1 ml dung dich & nhiét do trong phong (xem Bang 5)

theo quy trinh sau: 1) cho REP 2006 vao lo nhd, 2) thém nudc mudi théng thudng va tron
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va 3) thém CaCl, va tron. Dung dich chelat canxi REP 2006 dugc quan sat vé bé ngoai

ctia két tha qua 36 ngay (xem Bang 6).

Bang 5

Céc diéu kién dé diéu ché cac phuc chét chelat canxi REP 2006 khéc nhau.

[REP2006] CaCl;(mg, 100mg REP 2006)
(mg/mi) 15 20 25 30 35 40
500 ul 500 ul 500 ul 500 ul 500 ul 500 ut
REP 2006 REP 2006 REP 2006 REP 2006 REP 2006 REP 2006
100 + + + + + +
350 ul NS 300 ul NS 250 ul NS 200 ul NS 150 ul NS 100 ul NS
+ + + + + +
150 ul CaCk 200 ul CaCl; 250 ul CaCh, 300 ut CaCl 350 ut Call, 400 ut CaCl,
250 ul 250 ul 250 ul 250 ul 250 ul 250 ul
REP 2006 REP 2006 REP 2006 REP 2006 REP 2006 REP 2006
+ + + + + +
50 675 Ul NS 650 Ul NS 625 Ul NS 600 ui NS 575 ul NS 550 ul NS
+ + + + + +
75 ul CaCly 100 uf CaCl, 125 ul CaCk 150w CaCl, | 175ulCaCy, | 200wl CaCl;
125 ul 125 uf 125 ul 125ul 125 ul 125 ul
REP 2006 REP 2006 REP 2006 REP 2006 REP 2006 REP 2006
+ + + + + +
25 837,5 ulNS 825 ul NS 812,5U/NS 80O UINS 787,5 UNS 775 ul NS
+ + +* + + +
37,5 ui CaCl, 50 ul CaCl, 82,5 ul CaCly 75 ul CaCl, 87,6ulCaCl; | 100ulCaCl
Bang 6

Sy tao thanh két tia trong phirc chit chelat canxi REP 2006 & cac ndng do ON va canxi

khac nhau

Thoi | [REP 2006) CaClz (mg / 100mg _ NAF

gian (mgfmi) 15 20 | 25 30 35 40

' 100 - | | ek | 4 | A
1 gioy 50 . - - N . +
25 | . PSR N - R S

10 | - I e . s B iind D aanns

2dgiv{ B0 4 - 4 - - - B b i
25 R R I - -

100 - o T R P

7 ngay 5 { - 1 - e - FUPIFI TS

25 T . - - o

100 b I+ FEEEE | i | | e

36 ngay 50 | 4% | <+ 4+ v | ey | derer
25 - - - - | - -

- dung dich sach, trong sudt

+ luong rat nho két tua tring & day lo nho
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++ két tia dang keo min, hoi mo

+++ két tha dang keo min, duc

++++ két tia chu yéu 13 & day cua 6ng nghiém nhung c6 mit keo con du
+++++ két tia & ddy, dung dich con lai 1a sach va trong subt

Trong tit ca cic trudng hop, dung dich chelat canxi REP 2006 da chung minh sire
cang bé mit giam va d§ nhdt tang 1én so véi dung dich REP 2006 khi véng mit canxi (&
tht ca cac ndng do dugc thir nghiém), nhu dugc thdy ro béi thau kinh mat khum 3 rang
hon trong lo nhé va trong dic tinh dung dich nhét khi cac lo nho déu dugc xoay nguoc
nhe nhang. Pic tinh dung dich nay 1a pht hop véi su tao thanh cua phirc multime 16n tan
(phirc chat chelat) nhu dugc biéu thi trén cac Fig. 15 A-C. Ngay cé trong cac lo nho trong
d6 két tha dugce tao thanh, dung dich con lai vin thé hién sy ting dic trung strc cing bé
mat va do nhdt nay. Co thé 1a chit két taa dugc tao thanh trong dung dich nay lam cho
chu tric ON chelat bio hoa (va khong tan) nhu dugc minh hoa trén Fig. 15D phu hgp véi
ON khong két tia con lai va canxi van tao thanh chelat tan trong dung dich. Céac dic tinh
nay duoc mong dgi la dai dién chung cho déc tinh phuc chit ON chelat bt ky, khong ké
dén chiéu dai ON, hoa hoc, ciu truc (soi don hodc sgi doi) hodc kim loai hoa tri hai c6
mit. Hon nita, cac thir nghi€ém nay con chung t6 rang mic du ndng d6 ON va canxi cao
hon c6 thé ban ddu tao thanh phtrc chét tan hoan toan, cac phirc chit nay c6 thé khong 6n
dinh v& mat dong hoc va chuyén tiép dan tir phirc chét chelat tan (nhu trén céac Fig. 15 A-
C) thanh phirc chét chelat khong tan (Fig. 15D). Do d6, c6 thé mong mudn diéu ché phuc
chét ON chelat & ndng do ON va kim loai nhu dugc thé hién trong bang 5 ma c6 phirc
chit ON chelat tan dn dinh trong dung dich. V&i cac hdn hgp ON va kim loai khac nhau,
néng dd ON va kim loai t8i wu dan dén phtrc chat ON chelat tan ma van tan dugc trong
dung dich theo thdi gian c6 thé thay ddi tir cac ndng dd nay dugc thé hién doi voi REP
2006 va canxi trong bang 5.

Vi du VI va VII md ta céc dang két hop khéc nhau cla cac ndng d6 ON va mubi
kim loai ho4 tri hai trong cac t4 dugc khic nhau ma c6 thé 1a hitu dung trong viéc didu ché
phirc chat ON chelat va mo ta dang két hop cia ON va mudi kim loai hoa tri hai hogc hon

hop cua céac mudi kim loai hod tri hai ma tao ra dung dich phuec chat ON chelat hodc két

-42-



28494

tia nhanh, hodc két tia chim hodc tan hoan toan trong nudc mudi thong thudng trong
khoéang thoi gian kéo dai. Co thé thuan loi khi st dung dung dich ON chelat c6 déc diém

bét ky trong so cac dac diém ve do on dinh nay.

Do vdy, phirc chit ON chelat c6 thé dugc didu ché sir dung mudi ON bét ky bao
gb6m, nhung khdng bi gidi han &, mudi natri ON hoac mubi ON amoni hodc hdn hop mubi
natri/amoni ON. Ly tudng la, mudi ON dugc hoa tan trong ta duge chira nude bao gbm,
nhung khong gidi han &, nude 8 tiém hogc nuéc mudi thong thudng. Nguon kim loai hod
tri hai dugc st dung dé tao thanh ON chelat c6 thé 1a mudi clorua, mudi sulfat hodc mudi
duoc dung bét k}‘/ khac bao g(‘)m, nhung khong bi giéi han ¢, mudi gluconat, mudi xitrat,
mudi lactat, mudi malat, mudi aspartat, mubi fumarat, mudi ascorbat, mudi benzoat, mubi
erythorbat, va/hodc mudi propionat. Mubi nay c6 thé gdm cation kim loai bét ky trong sd
cac cation kim loai ho4 tri hai sau déy: canxi, magié, st (2+), mangan, ddng va/hodc kém.
Ngoai ra, hdn hop cia nhidu hon mdt mudi kim loai c6 thé duoc st dung. Mubi kim loai
nay co thé duoc sir dung truc tiép & dang bot ma t6t hon néu dugc didu ché & dang dung
dich nudc trong cung ta duge khi ON duoc hoa tan vao. Mubi kim loai c6 thé dugc didu
ché & ndng do bét ky dé han ché kha nang hoa tan mudi kim loai trong ta dugc. Tét hon
néu phirc chat ON chelat dugc diéu ché bang cach bd sung tir tir dung dich mudi kim loai
vao dung dich ON ddng thoi tron lién tuc dé ngdn ngira sy tich tu két tua ON chelat trong
qué trinh bd sung dung dich mudi. Phu thudc vao ndng do ciia ON va mudi kim loai dugc
str dung, dung dich ON chelat ¢ thé tir tir tao thanh két tia ON chelat theo thoi gian hoac

van tan hoan toan (xem Vi du VII).
Vi du VIII
Su chelat hoa canxi huyét thanh béi ON gy ra tac dung chéng dong mau.

T4c dung chbéng dong cta cac ON cu thé da duoc md ta trude d6 nhung dé chung
minh tac dung chéng dong cta phirc chit ON chelat trong séang ché nay, ON khong duoc
danh déu FITC dugc diéu ché & dang mubi natri do tinh khiét cao dé twong thich vé mat
sinh hoc. Cac ON nay la REP 2004, REP 2006, REP 2107 va REP 2031 (SEQ ID NO:4),

day 1a phién ban chua dugc danh dau cua cac ON dugc boc 10 trong Vi du 1. Cac ON nay

& cac nong do khac nhau (trong 500pl nude mubi théng thudng) duge thém vao Sml toan

-43-



28494

bd mau tuoi cla nguoi duge thu gom trong 6ng xitrat. Thoi gian prothrombin (théng 56
duoc chip nhan dbi véi trang thai dong mau) trong didu kién c6 mit cdc ON nay dugc
danh gia st dung phuong phap 1dm sang phong thi nghiém duoc chép nhan va dugc so
sanh voi thoi gian prothrombin trong diéu kién c6 mat cac thé tich bang nhau cta nuéc
mubi théng thudng. Tac dung tuong d6i dén sy dong tu duoc biéu hién dudi dang ty sb
(PTTotigo:PT Tauee mubi thong thuomg) V@ dugc bio cao dudi dang ty 1¢ chudn (NR). NR bang 1
chi tinh trang dong méu binh thuong va NR 16n hon 1 chi mau chdng dong. Két qua cia
cac thir nghiém nay dugc minh hoa trong Fig. 27. Véi tat ca cac ON dugc danh gia, c6 sy

tang tdc dung chbng dong phu thudc lidu luong.

REP 2055 (SEQ ID NO:6) 1a ON dugc phosphorothioat héa 40mer véi trinh tu
(AC)y. Anh hudng cla viéc bd sung 2,5 mM mudi natri cia REP 2055 dén tinh trang
dong mau dugc danh gia nhu dugc néu trén day. Pé xac dinh tac dung chdng dong c6
phai 14 do sy chelat hoa canxi tir méu hay khong, tac dung cua cac luong bd sung canxi
(dudi dang canxi clorua) khac nhau dén s chong dong bi kich tmg béi REP 2055 (SEQ
ID NO:6) duge quan sat. Cac két qua ctia thir nghiém nay dugc minh hoa trén Fig. 28.
Nhu dugc mong doi tir cac két qua trén Fig. 27, REP 2055 2,5 mM (SEQ ID NO:6) gy ra
tac dung chéng dong méu déng ké. Tac dung chdng dong nay bi tc ché mot cach hiéu qua
bang cach bd sung canxi va c6 thé duogc dao ngugce hoan toan & ndng do canxi clorua 16n
hon 2,25 mM. Nhitng két qua nay ddc biét goi y rang tac dung chdng dong cla
oligonucleotit dugc diéu tiét boi sy tao thanh phuc chit ON chelat trong mau sau khi st
dung ON dan dén su chelat héa canxi nhu dugc néu trong cac vi du trén day. Hon nita,
nhitng két qua nay con xac dinh phwong phdp ngan ngira tic dung chéng dong mau boi
ON ma lam trung hoa tac dung chelat héa ON dugc sir dung bang cach diéu ché ON dudi
dang phtre chit chelat canxi. Budc trung hoa sy chelat hda canxi ciing ¢6 thé thu dugc véi
phuc chét ON chelat duge diéu ché sir dung mudi cua kim loai ho4 tri hai khac bao gém,
nhung khong giéi han ¢: magi€, mangan, st (2+), ddng, va/hodc kém. Cac phuong phap
ttc ché tac dung chdng dong dugc diéu tiét boi oligonucleotit nay co thé dugc mong doi 1a
hitu hiéu vai oligonucleotit dugc dua vao dbi turong 14 ngudi hodc khong phai ngudi bang

con dudmg I'V hodc cac con duong su dung khac.
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Két qua clia cac thir nghiém nay dua ra véAn d& vé& ban chét cac tuong tac cua ON
v6i cac protein huyét thanh. Gia thuyét trudc dé v& ban chét ca sy chong dong ON la cac
ON tuong tac truc tiép véi céc protein cla tdng dong tu nhung céc tac gia sang ché luu y
rang phéan 16n céc protein nay 1a cac protein lién két canxi hodc cic protein ¢6 lién quan
dén ting dong tu phu thudc canxi (Sheerhan va Lan, 1998, Blood 92: 1617). Thyc té ring
tac dung chdng dong mau ctia ON ¢6 th8 dugc trung hoa bang cach bd sung canxi va thuc

té rang cac ON dong vai tro lam chat chelat hoa canxi goi y céc diéu sau:

« Protein ON lién két lién quan dén tic dung chéng dong c6 thé 1a can nhung khong du
cho tac dung chbng dong - viéc loai b canxi khoi céc protein phu thudc canxi qua sy
chelat hoa ciia n6 bdi ON ¢6 thé 1a co ché ma nho d6 cac ON thé hién hoat tinh chong

dong.

» Cac tuong tac protein ON v6i cdc thanh phin cta ting dong c6 thé tu n6 1a phu thudc

canxi.

Albumin, protein chi yéu trong mau, cfing lién két v6i canxi va 1a mot phan cla co
ché didu hoa canxi huyét thanh. Albumin cling da duoc biét 14 twong tac véi ON va c6 thé
dong vai tro chinh trong chu ky ban ra tudn hoan cta ON trong mau. Tl cac két qua cua
thtr nghiém chdng dong trén day, c6 vé 1a s6 luong 16n cic tuong tac protein trong mau co
thé duoc xuc tac phan 16n boi chirc ning chelat hoa canxi cia ON. Do vay, dé giam twong
tac protein huyét thanh ciing nhu c6 thé c6 tac dung lam gidm chu ky bén ra tuan hoan cila
ON va cai thién kha nang dung nap cua chung khi st dung ngoai duong ti€u hoa, ON co
thé duge st dung cho dbi tugng dudi dang phuc chit ON chelat. Cac phirc chét nay co thé
dugc didu ché tir mudi canxi nhung ciing c6 thé dugc didu ché tir mudi kim loai thich hop
khac dé 1am trung hoa xu huéng chelat hoa canxi déi v6i ON khi dugc dung. Phirc chit
nay da c6 hoat tinh chelat hoa cta chiing dugc trung hoa va do d6 dugc mong doi 1a ¢6 sy
tuong tac vdi cac protein huyét thanh duoc giam déng ké. Cac vu diém tir viéc tuong tac
protein huyét thanh giam nay la kha ning dung nap ON dugc sir dung (dudi dang phirc

chét chelat) dugc cai thién va chu ky béan ra ngan hon ctia ON ty do trong mau.

VidyIX
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Su phat trién va ngdn nglra giam canxi huyét ¢ doi tuong l1a ngudi voi viée dicu tri bang

ON thuong xuyén

Pé kiém tra thém xem su chelat héa cation kim loai hoa trj hai boi ON dugc boc 19
trong cac vi du trén ddy co6 tuong quan sinh hoc ¢ d6i tugng 1a nguoi hay khong, tac dung
cta viéc sit dung ON thuong xuyén dén canxi huyét thanh dugc kiém tra & bénh nhan
méc bénh gan man tinh. Céc d6i tuong nay la ddc biét phu hop dé kiém tra tac dung sinh
hoc (néu c6) cia su chelat hoa ON khi ho duge thé hién 1a méc ching thiéu vitamin D ma
thuong di kém voi cac rdi loan chuyén héa khodng chit va mat do khoang chit trong
xuong bi thip (Arteh va cac dong tac gia, 2010, Dig. Dis. Sci., 55: 2624-2628 va George
va cac ddng tac gia, 2009 World J Gasteroenterol., 15: 3516-3522). Nhu véy, néu tac
dung chelat hoa ON dugc st dung thuong xuyén lam thay ddi tinh nodi can bang ctia kim
loai hod tri hai (nhu canxi) trong dbi twong 1a nguoi, tac dung lam thay d6i nay s& duogc
quan sat mot cach dé& dang nhat & cac bénh nhén nay khi ho it ¢ kha ndng chéng lai bat
ky sy mét can bang kim loai trong huyét thanh nao néu n6 xay ra. Bénh nhéan bi nhiém
viém gan B man tinh (v6i bénh gan mén tinh dugc chin doan) dugc didu tri mot 14n mot
tudn biing ON REP 2055 (SEQ ID NO:6) (du6i dang mudi natri mitc GMP) bang céch
truyén IV cham trong nudc mudi thong thudng. Tbng murc canxi huyét thanh dugc theo
doi & cac doi twong bdi cac phuong phap phong thi nghi¢m 1am sang dugc chép nhan. Hai
déi twong dau tién nhan sy diéu tri bang ON tién trién chung giam canxi huyét dang ké
trong 12 tudn diéu tri (Fig. 29A). Sy giam canxi huyét nay thay dbi vé mirc do nghiém
trong nhung van gitt nguyén sau trong 13 tudn sau diéu tri. Cac dbi tugng sau nhan sy
didu tri ON thuong xuyén véi REP 2055 (SEQ ID NO:6) dugc cho st dung chét khoang
bd sung (cung cAp canxi, magié va k&m) dé chéng lai tic dung chelat hoa cua viéc diéu tri
ON. Khéng ddi tugng nao nhén khoang chét bd sung tién trién ching giam canxi huyét
trong khi diéu tri bang ON (Fig. 29B). Nhing két qua nay chimg minh hoat tinh chelat
hoa ctia ON xuét hién & ddi tuong 1a ngudi. Diéu nay dugc quan sét truc tiép véi canxi
huyét thanh nhung ciing c6 thé xay ra v6i céc cation kim loai hoa tri hai c6 twong quan
sinh hoc khac nhu magié, kém va ddng). Ngoai ra, cac thiéu hut kim loai gdy ra bdi tac
dung chelat héa ON c¢é thé dugc sira chita bang sy bd sung khoang chit va ciing c6 thé

duoc giam bang cach sir dung ON dudi dang phirc chét chelat.
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Vi ON da dugc thé hién 1a chelat hoa cation kim loai hod tri hai & dbi tuong la
ngudi, viéc sit dung ON chua duoc chelat hoa ¢ thé hitu dung dé chelat héa céc kim loai
ning c6 hai & ddi twong nhu thiy ngan, cadimi, chi hogc thdm chi ca crom (6+). Phuong
phép nay s€ bao gbm budc sir dung mudi ON duoc dung trong ta dugc thich hgp, ON nay
duoc thiét ké dé khong c6 tinh niing phu thudc trinh ty (nhu, nhung khong gidi han &, cac
ON ¢6 trinh tu cu thé dugc boc 16 trong Vi du III), t6t hon néu 1a bang con dudng st dung
IV, nhung ciing c6 thé bing cac con dudng ngoai duong tiéu hoa khac. Bénh nhén co
chirc nang gan binh thuong s€ dugc mong doi 1a ¢o thé chéng lai su chelat hoa canxi co
thé xay ra, tuy nhién su bd sung khoang chét c6 thé duge dua ra (nhu trong Vi du IX) dé
dam bao ngin chan dugc sy can kiét cation hoa tri hai quan trong v& mit sinh hoc trong
huyét thanh. Cac ON chua dugc chelat hda s& tach cac kim loai ndng c6 mit trong mau,
lam giam hodc loai bé ngay 14p tirc tdc dung c6 hai cla cac kim loai nay va cling thic day

hiéu qua sy loai bé ching khdi d6i tuong dang noi dén.

Vi da ching minh dugc rang ON s¢i ddi ciing c6 thé tao thanh phtrc chit ON
chelat (va do vay ciing tach cac kim loai hoa tri hai), dugc du dinh réng viéc sur dung axit
nucleic soi doi bat ky (vi du siARN) cling s& dugc mong doi 1a ¢6 it nhat mot vai trong sb
céc tac dung chelat hoa dugc mo ta cho ON sgi don trong vi du trén ddy. Do vay, co thé 1a

¢6 loi khi didu ché ON soi d6i dudi dang phirc chit chelat trudce khi st dung.
Vi du X

Phtic chit ON chelat c6 thé @rc ché phan tng tai vi tri tiém cla oligonucleotit dugc cép

dudi da

Phan tng tai vi tri tiém (ISR) v&i oligonucleotit dugc dua vao qua duong dudi da &
ngudi bénh 1a phd bién, ngay ca véi oligonucleotit dugc cai bién murc d6 cao dé lam giam
dén muec tdi thiéu céac tinh chét kich thich mién dich cta ching. Vi viéc st dung dudi da
gbm tiém oligonucleotit do ddm ddc cao (thuong > 100mg/ml), tac dung chelat héa (thich
hop nhit 1a canxi nhung cling c6 thé 1a cac kim loai hoa tri hai khac nhu magié) duoc
dinh vi xung quanh vi trf tiém can phai 16n va c¢6 thé gop phan vao ISR dugc quan sat
thong thuong. Dé kiém tra gia thuyét nay, REP 2055 (SEQ ID NO:6) hoac REP 2139
(SEQ ID NO: 13, REP 2055 chét tuong tur ¢6 tit ca cac riboza 2' O metyl héa va tat ca céc
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xytosin bazo 5' dugc metyl héa) duge cip bang con duong st dung dudi da cho bénh
nhan 1a nguoi. Ca hai dung dich duogc diéu ché v6 trung trong nudc mudi thong thudng,
hodc & dang mudi natri hodc & dang phirc chét chelat canxi (xem Bang 7 va 8 va theo quy
trinh trong Vi du VIII). D& kiém sodt sy thay doi gilra ngudi bénh nay véi ngudi bénh
khac, ca hai ché phiam ctia mdi ON dugc danh gia tinh phan Ung tiém trong cung d6i
tuong nguoi. Cac ddi tuong dugc theo doi ISR & ting vi tri tiém trong 12 gid sau khi sir
dung REP 2055 (SEQ ID NO:6) va trong 72 gi¢ sau khi s dung REP 2139 (SEQ ID
NO:13). Céc két qua thit nghiém dugc trinh bay trong bang 7 va 8.

Bang 7

Su trc ché tinh phan tmg tai vi tri tiém cia REP 2055 (SEQ ID NO:6) boi ché phim cua
n6 dudi dang phirc chat chelat canxi (1cc tiém nhanh 1 liéu, 20mg CaCl, / 100mg ON)

Péi tuong Phan tng tai vi tri tiém 25mg REP 2055 (SEQ ID NO:6); 12 gio sau khi tiém
nguoi 25 mg REP 2055 25 mg REP 2055 100 mg REP 2055
(mudi natri) (Ca chelat) (Ca chelat)
1 Chai cing: +++ Chai cting: khong Chai cung: +
Viém: +++ Viém: khong Viém: khong
Nhay cam dau: ++ Nhay cam dau: khong Nhay cam dau: khong
DPau: ++ DPau: khong Dau: khong
2 Chai cung: +++ Khéng dugc danh gia Chai cling: +
Viém: +++ Viém: ++
Nhay cam dau: +++ Nhay cam dau: khong
Dau: +++ Dau: khong
Béng 8

Sur trc ché tinh phan g tai vi trf tiém cta REP 2139 (SEQ ID NO:13) béi ché phim cua
n6 dudi dang phirc chét chelat canxi (2cc tiém nhanh 1 liéu, 30mg CaCl, / 100mg ON)

Déi tuong

Phan (g tai vi tri tiém 100mg REPREP 2139 (SEQ ID NO:13)

nguoi

Tac dung

24 gio

48 gid

72 giv
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phu ISR Mubi Chelat Mubi Chelat Muoi Chelat
natri canxi natri canxi natri canxi
Chai ++ . ++ - + R
cung
Viém ++ + ++ - + -
Nhay cam + - + - - -
dau
Dau + - - - - -
Chai ++ + ++ +/- + -
cung
Viém +++ + ++ +/- + -
2
Nhay cam + - +/- - - -
dau
Dau + - +/- - +/- -

Nhitng két qua nay chimg to rang viéc sit dung ON & dang phurc chét chelat canxi
vé co ban 1a 1am giam hodc loai bo ISR véi hai ON dugce dua vao dudi da khac nhau.
Nhitng két qua nay con chimg to rang su chelat héa canxi (va cac kim loai hod tri hai c6
thé khac) béi ON dong vai trd trong sur biéu hién cac ISR thudng c6 lién quan dén ON sir
dung dudi da. Ngoai ra, nhitng két qua nay xac dinh phuong phap ngén ngira ISR véi ON
duoc cép dudi da bét ky bang cach thuc hién viéc cdp ON du¢i dang phuc chét chelat.
Trong cac vi du ndy, canxi dugc su dung lam chit dan thubc dé tao thanh phuc chét chelat
nhung su 1am diu ISR cling s& dugc mong doi la xay ra v&i phire chit ON chelat ma duoc
didu ché vai kim loai hod tri hai thich hop khéc canxi. Phirc chét ON kim loai chelat bét
ky s& dugc mong doi 1 xu hudng chelat hoa canxi dugc trung hoa ma s€ 1a co ché uu tién
cho kha niang dung nap SC ctia ON dugc cai thién khi dugc dung dudi dang phurc chét
chelat. Kha nang rc ché cac ISR bi kich tmg boi oligonucleotit ctia phirc chit ON chelat
duoc du dinh 13 hitu higu véi bét ky ON c6 trinh ty cu thé nao va hodc cai bién hodc ON
soi don hoac sg¢i doi vi ban chét dugc bao toan rong cua su tao thanh phuc chit ON chelat
duoc néu trong cic vi du trong ban mo ta. Khi st dung canxi lam kim loai hoa tri hai mau
trong vi du nay, cac mudi canxi khac c6 thé duoc st dung trong ché phdm phuc chit ON

chelat va duoc mong doi 14 tao thanh phirc chit ON chelat c¢6 cung tac dung uc ché 1én
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ISR duoc didu tiét bdi oligonucleotit véi viée st dung dudi da bao gdm, nhung khong
gidi han ¢, canxi gluconat, canxi xitrat, canxi lactat, canxi malat, canxi aspartat, canxi
fumarat, canxi ascorbat, canxi benzoat, canxi erythorbat, va/hodc canxi propionat. Phirc
chit ON chelat ¢6 thé dugc didu ché voi mudi cia cation kim loai hod tri hai khac nhu

nhung khong gi¢i han ¢: magi€, mangan, sat, dong, k&m.

Trong viéc didu ché cac phirc chit ON chelat, c6 thé mong muén st dung cac
cation khac ma khong phai 1a nguyén tir hod tri hai ma cé thé ngan ngira twong tu tac
dung chelat hoa cta oligonucleotit. Phurc chit ON chelat duogc diéu ché v6i cac cation nay
cling co thé duoc st dung trong ché phim dé tc ché tac dung chéng dong bdi ON hodc e
ché phan tng tai vi tri tiém véi ON khi dugc dung dudi da hodc dé ngédn ngura sy tach kim
loai hoa tri hai quan trong v& mit sinh hoc sau khi st dung ON. Céc ion tréi ddu nay co
thé bao gdbm, nhung khong gi6i han &: nguyén tir ¢6 trang thdi dién tich 3+ hodc lén hon

hodc cac cation hitu co.

Trong quy trinh diéu ché phirc chat ON chelat, ¢6 thé t&t hon 1a didu ché ON chelat
str dung hdn hop cation hoa tri hai (tirc la véi mudi canxi va magié¢). Cac hdn hgp ON
chelat nay c6 thé dé dang san xuét hon va c6 kha niang hoa tan 16n hon so véi cac chelat
duoc diéu ché vai cation hoa tri hai don va do d6 s& thich hop hon véi céc img dung ©

nong do cao.

Dua vao cac vi du dugc dua ra trén ddy sir dung cic trinh ty ON khac nhau, voi
céc cai bién khac nhau va & trang théi soi don hodc soi ddi va sir dung céc kim loai hoa tri
hai khac nhau, su tao thanh cta phurc chit ON chelat c6 thé dugc xem 1a ddu hiéu chung
ctia bat ky va tAt ca cac ON ma c6 mach chinh phosphodieste (du dugc phosphorothioat
héa hodc khong), khong quan tdm dén cac cai bién khac. Nhu vay, sy tao thanh cac phirc
chat ON chelat trong mau hodc khoang dudi da la du hiéu thong thuong st dung ON bt
ky khi ON duoc cép dudi dang mudi (thudng 1a mudi natri), din dén sy tach cation kim
loai hoa tri hai mdc du tac dung thir cép clia su chelat hoa nay co thé 14 khong c6 triéu
chirng & tap hop dbi tuong cu thé nhan ON dang néi dén. Quan trong 1, c6 mot s6 vi du
vé ON (PRO-051/GSK2402968 - Goemans va céc dong tac gia, 2011 New England J.
Med., 364: 1513-1522 va ISIS 301012 (mipomersen) - Viser va cac ddng tac gia, 2010,
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Curr. Opin. Lipidol. 21 : 319-323) thé hién rd phan ung ISR vdi viée st dung dudi da
(dudi dang mudi natri) ma 1a tuong tu véi ISR quan sat duge trong Vi du IX va do do 1a

chin doéan vé su tao thanh phuc chat ON chelat sau khi sir dung.

Mic du ca hai ON co cac trinh tyr khac nhau va cac cai bién 2' riboza khac nhau,
chung déu c6 mach chinh phosphodieste (trong ca hai truong hgp dugc phosphorothioat
héa) va vi vay c6 thé tao thanh phitc chit ON chelat va tich kim loai hoéa tri hai tir moi
truong khu tra (trong truong hop nay la khoang dudi da). Hon nita, ca hai ON duoc thé
hién 1 c6 thé gdy ra tac dung sinh hoc clia ching méc du sy chelat hoa ON phai xay ra,
do vay phuc chit ON chelat trong hé sinh hoc khong can thiép vao hoat tinh sinh hoc cua

ON.

Pugc chap nhén rong rdi va da dugc ching minh rd trong linh vyc rang tit ca ON
dugc phosphorothioat hoa (khong ké trinh tu nucleotit) thuong nhan dugc ndng do thude
cao nhit & than va gan. V& mit lich st, viéc s dung thudng xuyén nhidu ON duoc
phosphorothioat hda khic nhau lién quan dén rbi loan chirc ning gan hodc than dang nhe.
Mic du nguyén nhén cia céc rdi loan chirc ning khdng duge giai thich rd rang, cin clr
vao tac dung chelat hoa dugce bao toan cia ON nhin chung, ¢ thé 1a su chelat héa kim
loai hoéa tri hai trong gan va thén la dang ké khi st dung ON thuong xuyén bdi hoat tinh
chelat hoéa c6 thé 1a ndi bat nhét trong cc co quan nay do c6 mat ndng do cao cia ON. Su
dung ON dudi dang phure chit chelat s& khong lam thay ddi sy phan bd sinh hoc trong co
quan (hodc anh hutng dén hoat tinh sinh hoc nhu dugc thé hién trén dy) nhung c6 thé co
vai trd ngan ngura cac thiéu hut kim loai trong gan va thdn ma co tic dong dén chirc ning

binh thudng cuia cac co quan nay.

Coi rang phic chit ON chelat din dén su tao thanh cua phirc chit ON multime
trong dung dich, cac phic chit nay 14 c¢6 thé tinh khang 16n hon véi sy phan rd nucleaza
va ¢6 kha ning thiy phan va cac phosphorothioat ON ciing ¢6 thé khang t6t hon véi su
oxy héa. Do vay, viéc luu gilt ON bat ky dudi dang phirc chét chelat c¢6 thé 1am tang déng
k& do 6n dinh cta n6 trong dung dich nuéc ma khong lam thay d6i dang ké hoat tinh sinh

hoc cuia no6 khi duge dung cho dbi tuong.
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YEU CAUBAO HOQ
1. Phuc chét oligonucleotit chelat chita hai hodc nhiéu hon hai oligonucleotit dugc lién
két boi cation da hoa tri trong d6 it nhit mot oligonucleotit cta phirc chat nay co it nhét
mdt lién két phosphorothioat. |
2. Phirc chét oligonucleotit chelat theo diém 1, trong d6 cation da hoéa tri 1a cation kim
loai hoa tri hai.
3. Phuc chét oligonucleotit chelat theo diém 2, trong d6 cation da hoa tri 12 kim loai kiém
thd c6 trang thai dién tich 2+.
4. Phirc chit oligonucleotit chelat theo diém 2, trong d6 cation kim loai hoa tri hai 13 kim
loai chuyén tiép c6 trang théi dién tich 2-+.
5. Phuc chét oligonucleotit chelat theo diém 2, trong d6 cation kim loai hoa tri hai 13 kim
loai ho lanthan c6 trang théi dién tich 2+.
6. Phirc chét oligonucleotit chelat theo diém 2, trong d6 cation kim loai hoa tri hai 12 kim
loai sau chuyén tiép c6 trang thai dién tich 2+.
7. Phirc chét oligonucleotit chelat theo diém 2, trong d6 cation kim loai hoa trj hai la
canxi, magie, coban, sdt (2+), mangan, df‘)ng hoac kém.
8. Phirc chét oligonucleotit chelat theo diém bt ky trong sb cac diém tir 1 dén 7, trong @6

phuc chét chelat nay chira hai hodc nhiéu hon hai cation kim loai hoa tri hai khac nhau.

9. Phirc chat oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 8, trong d6

phtrc chat chelat nay chtra it nhét mot oligonucleotit sgi doi.

10. Phirc chat oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 9, trong

d6 phirc chét chelat nay chira it nhét mét oligonucleotit phosphorothioat hoa hoan toan.

11. Phuc chéit oligonucleotit chelat theo diém bét ky trong s6 cac diém tir 1 dén 10, trong
do phuc chét chelat ndy chua it nhét mét oligonucleotit c6 mot riboza dugc bién d6i & vi
tri 2°.

12. Phirc chét oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 11, trong

do phtrc chat chelat nay chua it nhit mot oligonucleotit ¢6 mdi riboza dugc 2° O-metyl
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héa.

13. Phirc chét oligonucleotit chelat theo diém bat k¥ trong s6 cac diém tir 1 dén 12 dugc

lam cho phu hop véi viée str dung qua duong dudi da.

14. Phirc chét oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 12 dugc
1am thich hop v&i it nhat mot trong s6 cac con dudng sir dung sau day: trong mét, 3n vao
qua miéng, qua rudt, xdng, ti€ém qua da, ti€ém trong tinh mach, tiém trong bung, ti€ém noi
tiy mac, truyén ndi tly mac, trong khi quan, tiém trong tinh mach, truyén trong tinh

mach, tiém trong hop so, truyén trong hop so va tai cho.

15. Phtrc chit oligonucleotit chelat theo diém 14, trong d6 con dudng st dung qua duong

x0ng 1a phun swong.

16. Phirc chét oligonucleotit chelat theo diém bét ky trong s cac diém tir 1 dén 15, trong
d6 phirc chét chelat nay chira oligonucleotit dwoc chon tir nhém gdm SEQ ID NO: 3 dén
14.

17. Phirc chét oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 15, trong
d6 phtrc chét chelat nay chira oligonucleotit duwoc chon tir nhém gdm SEQ ID NO: 3 dén

14 va trong d6 oligonucleotit nay dugc phosphorothioat héa hoan toan.

18. Ché phim oligonucleotit d& st dung dudi da, ché phdm nay chira phuc chét

oligonucleotit chelat theo diém bét ky trong sb cac diém tir 1 dén 17.

19. Duge pham chita phirc chét oligonucleotit chelat theo diém bat ky trong sd cac diém

tir 1 dén 17 hodc ché phim oligonucleotit theo diém 18 va chit mang.

20. Phuong phap didu ché phirc chit oligonucleotit chelat theo diém bét ky trong s cac
diém tir 1 dén 17, ché pham oligonucleotit theo diém 18 hodc dugc phim theo diém 19,
phwong phap nay gdm budc hoa tan mudi natri oligonucleotit bt ky trong ta dwgc chira
nuwdc duge dung, va thém tir tr dung dich mubi kim loai héa tri hai vao oligonucleotit da

hoa tan nay sao cho phirc chét oligonucleotit chelat thu duge van c6 kha ning hoa tan.

21. Phwong phap theo diém 20, trong d6 ndng dd oligonucleotit hoa tan nim trong

khoang tir 0,01 dén 100mg/ml trude khi bd sung mudi kim loai.
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22. Phuong phap theo diém 20, trong d6 ty 18 mudi kim loai dwoc bd sung vao
oligonucleotit hoa tan ndm trong khoang tir 0,1 dén 40mg mubi héa tri hai v6i méi 100mg

oligonucleotit.

23. Phuong phép theo diém 20, trong d6 ndng d6 oligonucleotit cudi ndm trong khoang tir
0,1 dén 100mg/ml.

24. Phuong phép theo diém 20, trong d6 mudi kim loai 13 it nhit mot trong sé cac mubi
clorua, mudi gluconat, mudi xitrat, mudi lactat, mubi malat, mudi aspartat, mubi fumarat,
mudi ascorbat, mudi benzoat, mudi erythorbat va mudi propionat.

25. Phuong phép theo diém 20, trong d6 dung dich mudi kim loai chia it nhit mot trong

s0 cac kim loai canxi, magie, coban, sdt (2+), mangan, dong va kém.

26. Phuong phap lam 6n dinh oligonucleotit trong dung dich nuéc gdm bude didu ché
oligonucleotit nay dudi dang phirc chit chelat theo diém bat ky trong sb cac diém tir 1 dén
17, ché pham oligonucleotit theo diém 18 hodc dugc phdm theo didm 19.

27. Phuong phép theo diém bét ky trong s§ cac diém tir 20 dén 26, trong d6 phirc chét
chelat nay 1a phirc chit canxi chelat.

28. Phuong phép theo diém bét ky trong s6 cac diém tir 20 dén 26, trong d6 phuc chét
chelat nay 14 phirc chit magie chelat.

29. Phuong phép theo diém bét ky trong s§ cac diém tir 20 dén 26, trong d6 phirc chét
chelat nay 14 hdn hop phtrc chit magie/canxi chelat.

30. Phirc chit oligonucleotit chelat theo diém bt ky trong s cac diém tir 1 dén 17, trong

do6 phirc chit nay gdm phtrc chit oligonucleotit canxi chelat.

31. Phitc chét oligonucleotit chelat theo diém bét ky trong s cac diém tir 1 dén 17, gdm

phirc chit oligonucleotit magie chelat.

32. Phirc chét oligonucleotit chelat theo diém bét ky trong s cac diém tir 1 dén 17, gdm

phirc chit oligonucleotit canxi/magie chelat.
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200
REP 2006-FL

150 1

A REP 2004-FL
X
REP 2032-FL
100 :é REP 2003-FL
50 4— . . 3
0 50 100 150 200 250 300
CaCl2 (mM)
Fig. 2A
200 -
REP 2006
150
o
E A REP 2086
REP 2031 (SEQ ID NO:4)
100 REP 2107
50 4 r . v : '
0 50 100 150 200 250 300
caCl2 (mM)
Fig. 2B
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200
REP 2006-FL
150
o
£ i} x ———n REP 2004-FL
100 % REP FL
X 2032-
Y REP 2003-FL
50 4= -
0 50 100 150 200 250 300
MgCI2 (mM)
Fig. 3A

200 1

O REP 2006-FL

REP 2031-FL (SEQ ID NO:4)

300

150
% REP 2086-FL
100
REP 2107-FL
50 ¥ -r r r T
0 50 100 150 200 250
MgCI2 (mM)

Fig. 3B
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250 w
200 1
REP 2006-FL
T 150 1 REP 2032-FL
REP 2003-FL
t REP 2004-FL
100 ([
50 | . v - v v .
0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
CoCI2 (mM)
Fig. 4A
200 1
REP 2006-FL
150
o
E
REP 2107-FL
100 ¢ REP 2031-FL (SEQ ID NO:4)
REP 2086-FL
50 ¥ v v .
0,0 0,8 1,0 1,6 2,0
CoCl2 (mM)
Fig. 4B
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200 ;
REP 2032-FL

150 REP 2004-FL
REP 2003-FL
REP 2008-FL

100 1

50 + . v v v . \
0,0 02 04 06 08 1,0 1,2 1,4 1,8 1,8 2,0
FeCl2 (mM)
Fig. 5A

200

150 1
REP 2086-FL
REP 2107-FL

100 REP 2031-FL (SEQ ID NO:4)
REP 2006-FL

50 = v v v — — — v \

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
FeCl2 (mM)
Fig. 5B
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450 1
350 1
REP 2006-FL
a
E 297 ~ REP 2004-FL
o REP 2003-FL
150 REP 2032-FL
50 f— v v : v v ,
0 50 100 150 200 250 300
MnCI2 (mM)
Fig. 6A
425
325 REP 2006-FL
& 225 ; REP 2031-FL (SEQ ID NO:4)
E ~° REP 2107-FL
O REP 2086-FL
125 o

0 50 100 150 200 250 300
MnCI2 (mM)

Fig. 6B
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REP 2006-FL
REP 2004-FL
REP 2032-FL
REP 2003-FL
0 50 100 150 200 250 300
BaCl2 (mM)
Fig. 7A
____qREP 20086-FL
— REP 2031-FL (SEQ ID NO:4)
=—————10 REP 2086-FL
REP 2107-FL
0 50 100 150 200 250 300
BaCl2 (mM)
Fig. 7B
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REP 2003-FL
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Fig. 8A
300
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REP 2031-FL (SEQ ID NO:4)
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300 -

REP 2008-FL

REP 2031-FL (SEQ ID NO:4)

REP 2107-FL
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Fig. 9B
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200
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Fig. 10B
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350
300 REP 2004-FL
250 REP 2006-FL
200 REP 2003-FL
o
[
150 1 REP 2032-FL
100
50 1
0 v v T — v r v v \
0,0 0,5 1,0 1,5 2,0 2,5 3,0 35 4,0 4,5 5,0
CdcCl2 (mM)
Fig. 11A
350 1
300 1
REP 2107-FL
250 4 REP 2006-FL
200 1 REP 2031-FL (SEQ ID NO:4)
% REP 2086-FL
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100 1
50
0 4 v v v v v v v r Y \
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300 4
250
REP 2031-FL (SEQ ID NO:4)
200 REP 2107-FL
REP 2006-FL
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0
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Ca2+ chelat:
REP 2055-FL va REP 2056-FL (SEQID NO:6va SEQ ID NO:7)

—0O~—REP 2055-FL + CaCl2
—o— REP 2055-FL + CaS04
—a— REP 2056-FL + CaCl2
—oO— REP 2056-FL + CaSO4

T T T T

20 40 60 80 100 120
[Ca2+] (mM) tir CaCl2 hodc CaSO4

Fig. 17A

Ca2+ chelat:
(REP 2033-FL va REP 2029-FL) (SEQ ID NO:5 va SEQ ID NO:2)

——REP 2033-FL+ CaCl2
—o— REP 2033-FL + CaS04
—&— REP 2029-FL + CaCl2
—o0— REP 2029-FL + CaS04

T T

20 40 60 80 100 120.

[Ca2+] (mM) tir CaCl2 hodc CaSO4
Fig. 17B
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Ca2+ chelat:
(REP 2028-FL va REP 2057—FL) (SEQIDNOQ:1va SEQID NO:8)

—{— REP 2028-FL + CaCl2
—o— REP 2028-FL + CaSO4
—&— REP 2057-FL + CaCl2

—O— REP 2057-FL + CaSQ4

‘g

T T

0 20 40 60 80 100 120

[Ca2+] (mM) tir CaCl2 hodc CaSO4

Fig. 18A

Ca2+ chelat:
(REP 2120-FL va REP 2030-FL)(SEQ ID NO:3)

—O— REP 2120-FL + CaCl2
—o— REP 2120-FL + CaS04
—a— REP 2030-FL + CaCl2
—O0— REP 2030-FL + CaS04

T T T

0 20 40 60 80 100 120
[Ca2+] (mM) tir CaCl2 hodc CaSO4

Fig. 18B
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Ca2+ chelat:
(REP 2129-FL v& REP 2126-FL) (SEQIDNO:12va SEQID NO:9)

100 ¥ —O— REP 2129-FL + CaCl2
—o— REP 2129-FL + CaS04
80 § —a— REP 2126-FL + CaCI2
% —0— REP 2126-FL + CaS04
60 9
L]
40 LJ Ll L] T T L) hl
0 20 40 60 80 100 120

[Ca2+] (mM) t CaCl2 hoac CaSO4

Fig. 19A

Ca2+ chelat:
(REP 2128-FL.va REP 2127-FL) (SEQIDNO:11va SEQID NO:10)

110 ﬁ ~—{— REP 2128-FL + CaCl2
90 - I —o0— REP 2128-FL + CaSO4
i —&— REP 2127-FL + CaClI2
70 ¢ —0— REP 2127-FL + CaS04
50 r — v - : \
0 20 40 60 80 100 120

[Ca2+] (mM) tir CaCl2 hodc CaSO4

Fig. 19B

-74-



28494

Ca2+ chelat:
(REP 2139-FL va REP 2006-FL) (SEQ ID NO:13)
180 -
160 - ) o
140
120 -
o
£ 100 —0O~REP 2139-FL + CaCl2
—o— REP 2139-FL + CaS04
80 %L —a&— REP 2006-FL + CaCl2
—0— REP 2008-FL + CaSO4
60 ¥
o
40 r . — —_ — \
0 20 40 60 80 100 120
[Ca2+] (mM) tir CaCl2 hodc CaSO4
Fig. 20A
Ca2+ chelat:
(REP 2045-FL va REP 2007-FL)
190
170
150
o 130
€
110
—O—REP 2045-FL + CaCl2
90 & —o—REP 2045-FL + CaS04
' —a— REP 2007-FL + CaCI2
70 B —0— REP 2007-FL + CaS04
50 i L T A L T Ll
0 20 40 60 80 100 120
[Ca2+] (mM) tlr CaCl2 hodc CaSO4
Fig. 20B
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Mg2+ chelat:
REP 2055-FL va REP 2056-FL(SEQIDNO:6 va SEQID NO:7)

150 - 4/<;;”,;§
—0
130 - 3

o 110 - T —O— REP 2055-FL + MgCI2

E —o— REP 2055-FL + MgSO4
90 —a— REP 2056-FL + MgCI2
—o0— REP 2056-FL + MgS0O4
70
50 L) T T L T L} 1
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hodc MgSO4
Fig. 21A
Mg2+ chelat:
(REP 2033-FL va REP 2029-FL) (SEQIDNO:5 va SEQID NO:2)
130 A
110 1
o
€ 90 -
—0—REP 2033-FL + MgCI2
—o— REP 2033-FL + MgSO4
70 —a&— REP 2029-FL + MgCI2
—o— REP 2029-FL + MgS04
50 + : . : . : \
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hodc MgSO4
Fig. 21B
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Mg2+ chelat:
(REP 2028-FL va REP 2057-FL) (SEQIDNO:1va SEQID NO:8)
170 1

150
A
T

130

—0O— REP 2028-FL + MgCI2

2 110
£ —o— REP 2028-FL + MgSO4
—t— REP 2057-FL + MgCI2
90 A —o0— REP 2057-FL + MgS04
70 — 10— —3
50 L4 T T L L) L] 1
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hodc MgSO4
Fig. 22A
Mg2+ chelat:
(REP 2120-FL va REP 2030-FL) (SEQ ID NO:3)
170 -
150 7 //4
P
. |
o
€ 110 1
—0O— REP 2120-FL + MgCI2
90 A —o— REP 2120-FL + MgS0O4
—a&— REP 2030-FL + MgCI2
70 ¥ —0— REP 2030-FL + MgSO4
50 . . . , : .
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hoac MgSO4
Fig. 22B
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Mg2+ chelat:
(REP 2129-FL va REP 2126-FL) (SEQIDNO:12va SEQID NO:9)
190
170 -
150 -
130 1
E
110
—O—REP 2129-FL'+ MgCI2
90 —o— REP 2128-FL + MgSO4
' —a— REP 2126-FL + MgCI2
70 ¥ —O—REP 2126-FL + MgSO4
50 & : . : : : :
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hodc MgSO4
Fig. 23A
Mg2+ chelat:
(REP 2128-FL va REP 2127-FL) (SEQIDNO:11va SEQ ID NO:10)
190 -
170 -
150 1
130 1 —A
T —0
110 4
—0O—REP 2128-FL + MgCl2
90 - —o— REP 2128-FL + MgSO4
—a—REP 2127-FL + MgCI2
70 —O0— REP 2127-FL + MgS04
50 T T T T )
0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hoac MgSO4
Fig. 23B
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Mg2+ chelat:
(REP 2139-FL.va REP 2006-FL) (SEQID NO:13)

1

—O—REP 2139-FL + MgCI2

—O0— REP 2139-FL + MgS04
; —a— REP 2006-FL + MgCI2
. —O— REP 2008-FL + MgSO4
o
0 20 40 60 80 100 120

[Mg2+] (mM) tir MgCI2 hodc MgS0O4
Fig. 24A
Mg2+ chelat:

REP 2045-FL va REP 2007-FL

4

—0— REP 2045-FL + MgCI2
—o— REP 2045-FL + MgS04
1 —a— REP 2007-FL + MgCI2
—O— REP 2007-FL + MgS04

0 20 40 60 80 100 120
[Mg2+] (mM) tir MgCI2 hodc MgSO4
Fig. 24B
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27 REP 2031 (SEQ ID NO:4)
1,971 REP 2006
1,8 1
8 REP 2107
1,6 -

15 1
4 REP 2004
1,3 4
1,21
1,1 1

14

0;9 Ll T L) 1 Ll 1
0 0,002 0,004 0,006 0,008 0,01 0,012

[ hopchat ] (mM)

Fig. 27
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4 tac dung chdng dong gay ra béi a5 e
: Phuc hoi kha néng déng tu
+— REP 9AC 2,5uM (SEQ ID NO6) binh twrome ki 06 mat REP
3,5 9AC bing cach bd sung
CaCl2

hoat tinh déng tu binh thuwéng

0 T T T T T ]
0 0,5 1,5 2 2,5 3

[CaCl2] bd sung (mM)

—_

Fig. 28

-83-



Canxi huyét thanh téng (mg/dl)

Canxi huyét thanh téng (mg/dl)

14

12 -

28494

-o- @i twong 1
0 ddi twong 2

10

15

Sé tuan diéu tri

Fig. 29A

20

25

o dbi twong 3
-o- doi twong 4
- dbi twong 5
& dbi twong 6
~-d6i twong 7
- gbi twong 8

AN

T ]

S

O O
_‘-:;i;i:.ﬁ-"?‘_l?
- e

10

T

15
Sé tuan diéu tri

Fig. 29B

-84-

20

25



DANH MUC TRINH TV

<110> REPLICOR INC.
Andrew VAILLANT
Michel BAZINET

<120> PHU'C CHAT OLIGONUCLEOTIT CHELAT, DUQC PHAM CHUA PHU'C CHAT VA

28494

PHUONG PHAP DIEU CHE PHU'C CHAT NAY

<130> 05016051-32PCT

<150> us 61/375257
<151> 2010-08-20

<160> 14

<170> FastSEQ for windows version 4.0

<210> 1

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2028, phosphorothioat day du

<400> 1
9999999999 9999999999 9999999999

<210> 2

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2029, phosphorothioat day au

<400> 2
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

<210> 3

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2030, phosphorothioat day du

<400> 3
tttttttttt ttrttttttt tttttttttt

<210> 4

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2031, phosphorothioat day du

<400> 4
CCCCCCCCCC CCCCeeeeee ceeeeceececec

<210> 5

<211> 40

<212> ADN

<213> Trinh tw nhan tao

9999999999

addadaadaaa

ttrttetttt

ccccccecececcce
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<220> .
<223> REP 2033, phosphorothioat ddy du

<400> 5
tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg

<210> 6

<211> 40

<212> ADN

<213> Trinh ty nhan tao

<220> )
<223> REP 2055, phosphorothioat day du

<400> 6
acacacacac acacacacac acacacacac acacacacac

<210> 7

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2056, phosphorothioat day du

<400> 7
tctctctcte tctctctecte tctctctcte tetctctctce

<210> 8

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> )
<223> REP 2057, phosphorothioat day du

<400> 8
agagagagag agagagagag agagagagag agagagagag

<210> 9

<211> 20

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2126, phosphorothioat day du

<400> 9
CCCCCCCCCC cecececeeceeece

<210> 10

<211> 30

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2127, phosphorothioat day di

<400> 10
CCCCCCCCCC CCCCCCCCCC cceceeeececec

<210> 11

<211> 50

<212> ADN

<213> Trinh tw nhan tao
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<220> )
<223> REP 2128, phosphorothioat day du

<400> 11
CCCCCCCCCC CCCCCCCCCC CCCCCCCCCC CCCCCeecee ceececececcec 50

<210> 12

<211> 60

<212> ADN

<213> Trinh ty nhan tao

<220> )
<223> REP 2129, phosphorothioat day du

<400> 12
CCCCCCCCCC CCCCCCCCCC CCCCCCCCCC CCCCCCCCCe €cececeececeece ceececececcece 60

<210> 13

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> .
<223> REP 2139, phosphorothioat day a0, 2' O metyl riboza day dd,

C = 5" metylcytidin

<400> riboza
dCacCacacCaC acacacacaC acacacacac acacacacac 40

<210> 14

<211> 40

<212> ADN

<213> Trinh tw nhan tao

<220> )
<223> REP 2138; 2' O metyl day du

<400> 14
CCCCCCCCCC CCCCCCCCCC CCCCCCCCCC CCCcececeeeee 40
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