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Linh vue ky thuat dwoc dé cip

Sang ché nay lién quan dén cac dan xuat axit nucleic peptit nhim dich tién
mARN ctia thu thé androgen dé diéu tri cac triéu chimg ngoai da hodc tinh trang da
lidu qua trung gian hoat tinh androgen, va yéu cau huéng quyén vu tién cin ¢t Pon
tam thoi Hoa Ky sb 62/372035 ndp vao ngay 8 thang 8 nam 2016, dugc dan chiéu

va tich hop trong tai li€u nay.

Tinh trang k§ thuét ciia sang ché

Tinh trang hoéi 1a mét ching roi loan dic trung boi viéc ban dau toc rung va
thua & da diu. Ching rung téc androgen, con duoc goi 12 "chimg héi dau dién hinh
¢ nam gidi", gy ra do hoat tinh androgen qua murc trong nang téc va md xung quanh.

Trong khi chimg rung toc androgen gy anh hudng dén ca nam va ni, thi cac
triéu ching thuong xuét hién lai khac nhau & nam so véi nit. Nam gidi co thé bj hoi '
dau theo vung, va phu nit c6 nhidu kha ning hon mac ching rung toc trén toan thé
da dau. Ty 1& méic bénh rung toc androgen‘ & nam gidi trong do tudi 30 dén 50 1a
khoang 58% [J. Invest. Dermatol. vol 9, 296-300 (1997)]. Rung toc androgen gay ra
do su thay dbi cua cac hormon steroid & nam giéi, dugc goi 1a androgen [New Engl.
J. Med. vol 341, 491-7 (1999); Mol. Cell Endocrinol. vol 198, 89-95 (2002)].

Androgen diéu chinh sy giai phong ba nhon trong cac tuyén ba nhon, sy phat
trién éﬁa téc trong nang toc, sinh luc mot cach ¢ hé thdng, v.v. Androgen kich thich
su bién d6i dan dan cla cac nang 16ng nhd, cac nang nay lam cho cac soi 16ng khong
6 sic to, min va ngén & mot sd khu vue, thanh céc nang sau 16n hon (vi du nhu
khudn mat). Tuy nhién, trai nguoc vdi hoat dong cua androgen nay trén cac nang
sau, su quay nguoc dan dan cia cc nang toc sau trd lai thanh cac nang 16ng xay ra
¢ thai duong va dinh da dau, thuong duge gQi 1a "nghich ly androgen". [ Expert Opin.
Drug Discov. vol 10, 269-292 (2015)]
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Rung toc Androgen va DHT: Soa-reductaza khu testosterone thanh 5a-
dihydrotestosterone (DHT), mt androgen manh hon va hiéu qua hon so véi
testosterone. Su gia ting déng ké trong san sinh DHT & nang 16ng anagen trén tran
da duge quan sat thiy & nam gidi tré héi dau so véi khong bi héi. [(Ind. J. Dermatol.
Vene. Leprol. vol 79, 613-625 (2013)] Nam giéi méc chimg rung téc androgen c6 xu
huéng cho thiy murc do cia "tong lugng testosterone” thap hon so v6i nhitng ngudi
khong bi rung téc androgen. Thay vao do, muc do DHT cao hon ¢ nam gidi mac
chung rung toc androgen so v4i nhitng nguoi khong méc chimg rung téc androgen.
DHT duoc san sinh tir testosterone bai Sa-reductaza. Nam gidi bi rung téc androgen
biéu hién mtc d6 Sa-reductaza cao hon trong nang téc so v6i nhitng ngudi khong bi
rung toc androgen. DHT c¢6 vai tro 16n trong viéc thu nhé cac nang toc, va do do gay |
ra ching rung toc androgen. [Endocrinology, vol 151, 2373-2380 (2010)]

Finasteride va dutasteride ¢ ché So-reductaza, va do d6 lam giam mirc do
DHT c6 sin cho cac thu thé androgen trong nang 16ng va mo6 xung quanh. Hai chat
trc ché phan tir nho nay da duoc st dung dé diéu trj chimg héi diu & nam gidi, mic
du cac tac dung phu co nguén géc tlr su diéu chinh giam hoat tinh androgen h¢ théng.
Cac tac dung phu bao gé)m roi loan chirc nang tinh duc, chong mat, yéu, dau dau,
chay nudc mii, phat ban da, v.v. [New Engl. J. Med. vol 362, 1237-8 (2010)].

Chét d6i khang AR tai chd: Androgen thé hién céc hoat tinh du’(_yc;l}'/ cua ching
bang cach lién két véi thy thé androgen (AR). Chét d6i khang AR lién két véi AR va
trc ché chiic nang sinh 1y ctia androgen, va do d6 ¢6 thé duoc st dung dé diéu tri
ching rung téc androgen néu duoc dua vao nang toc va md xung quanh. Dé tranh
cac tac dung phu phét sinh do su trc ché hoat tinh androgen hé théng, chét d6i khang
AR duoc tiém truc tiép 1én mo da dau.

Ketoconazole s& hitu hoat tinh dbi khang AR yéu bén canh hoat tinh khéng
nam ndi tiéng cua nd. Mot loai dau gdi c6 chira 2% ketoconazole (mang nhan hiéu
Nizoral®) da duogc sir dung dé diéu trj chimg rung téc androgen cuc bd. [J. Dermatol.

Sci. vol 45(1), 66-68 (2007)]
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Topilutamide 12 mot chat dbi khang AR duoc gQi. la fludiril. Topilutamide
duoc ban trén thi trudng dudi dang thude boi 2% dé diéu tri rung téc androgen & mot
s6 nudc chau Au voi nhin hiéu "Eucapil". [Dermatol. Surg. vol 28(8), 678-685
(2002)]

Protein AR hoic mARN trong nang téc: O cac d6i trong nam va nit mac chimg
rung téc androgen, bidu hién ctia AR dugc thiy ring cao hon & nang téc phia trudc
tran so v4i trong naﬁg toc ving cham. [J. Investig. Dermatol. vol 109, 296-300
(1997)] Néu biéu hién AR bi diéu chinh giam di mét cach c6 chon loc béi mot chat
& nang 16ng va mo6 xung quanh, thi chét d6 c6 thé diéu tri chimg rung téc androgen
mot cach an toan ma khdng gay ra cac tac dung phu do su didu chinh giam ctia hoat
tinh androgen hé thong. Trong mat tai liéu khéc, nhitg phu nir méc chimg rung toc
androgen dugc thdy 1a c6 miic 3 mARN AR cao hon & nang toc phia trudc tréan va
vung dinh so véi nang téc vung chdm. [Genetics Mol.Res. vol 12 (2), 1834-1840
(2013)]

Tong hop protein ribosom: Protein dugc mé héa béi ADN (axit 2-deoxyribo
nucleic). Dé dap tmg véi kich thich té bao, ADN duoc phién ma dé tao ra tién mARN
~ (axit ribonucleic tién thong tin) trong nhan. C4c intron clia tién mARN duoc cit bang
enzyme dé fao ra mARN (axit ribonucleic thong tin), sau d6 mARN duoc chuyén
vao té bao chét. Trong té bao chét, mét phirc hop ctia bd may dich ma dugc goi 1a
ribosom lién két véi mARN va thuc hién qua trinh tong hop protein khi né quét cac
thong tin di truyén dugc ma héa doc theo mARN. [Biochemistry vol 41, 4503-4510
(2002); Cancer Res. vol 48, 2659-2668 (1988)]

Mot oligonucleotit lién két véi ARN theo mét trinh ty nhat dinh (nghia 1a bo
sung) dugc goi 1a oligonucleotit antisense (ASO). Mot ASO c6 thé lién két chit ché
v6i mARN va Gie ché téng hop protein béi ribosome doc theo mARN trong té bao
chit. Mot ASO can phai c6 mit trong té bao dé uc ché sy tong hop protein ribosom

cua protein dich.
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Quaé trinh cat ndi: ADN dugc phién ma dé tao ra tién mARN (axit ribonucleic
tién thong tin) trong nhan. Tién mARN sau d6 dugc xir Iy thainh mARN sau qué trinh
cit cac intron bang mot loat cac phan tng phirc tap goi chung 12 "cat ndi" nhu dugc
tom tit so do trong so dd bén dudi. [Ann. Rev. Biochem. 72(1), 291-336 (2003);
Nature Rev. Mol. Cell Biol. 6(5), 386-398 (2005); Nature Rev. Mol. Cell Biol. 15(2),
108-121 (2014)]

Qua trinh cét ndi duge bét dau bang cach hinh thanh "phirc hgp splicesome E"
(nghfa la phirc hgp splicesome ban dAu) gitta tién mARN va cac nhén té dap tmg cit
nbi. Trong "phtic hop spliceosome E", U1 lién két v6i doan ndi ctia exon N va intron
N va U2AF lién két véi doan ndi cta intron N va exon (N+1). Do d6, cac doan nbi
cua exon/intron hodc intron/exon rat quan trong ddi vé&i su hinh thanh phuc hop
splicesome ban dau. "Phtrc hop splicesome E" tr¢ thanh "Phtrc hop splicesome A"
sau khi tao phtrc bd sung véi U2. "Phic hop splicesome A" trai qua mot loat cac

phan ung phuc tap dé x6a hodc cat intron dé noi cac exon lan can v6i nhau.
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U2AF8s
A——(Py),— AG

“Splicesome E Complex”

R Fon N1

“Splicesome A Complex”

“mRNA”

Uc ché antisense ctia qua trinh cit ndi: Trong nhan, ASO c6 thé lién két chit
ché& véi mot vi tri nhét dinh trong tién mARN, va c6 thé can thiép vao qua trinh cét
néi ctia tién mARN dé tré thanh mARN, tao ra cac san pham 1a mARN véi chiéu dai
déy dd hodc mARN thiéu exon dich. Cac mARN nhu vay duge goi 1a "san phém cat
ndi", ma hoa (céc) protein nhé hon protein dugc ma hoa boi mARN c6 chiéu dai day
du.

V& nguyén téc, viéc cét ndi c6 thé bi gidn doan béi trc ché sy hinh thanh "phirc
hop splicesome E". Néu mot ASO lién két chat ché véi mot doan ndi (5' — 3') exon-

5
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intron, tic 1a "vi tri cdt 5°", ASO s& ngan chin su hinh thanh phtic hop gitta tién
mARN va nhan t6 U1, va do d6 ngan chin sy hinh thanh "phirc hop splicesome E".
Tuong tu, "phtic hop spliceome E" khéng thé duge hinh thanh néu mét ASO lién két
chit ch& véi mot doan nbi cua (5' — 3') intron-exon, tirc 1a "vi tri cat 3.
Oligonucleotit khong tu nhién: oligonucleotit ADN hodc ARN dé bi thoai héa
boi cac hat nhan ndi sinh, khién han ché kha ning sir dung dé tri liéu cua ching. Cho
dén nay, mot sb lugng 16n céc oligonucleotit khong tu nhién da dugc phat trién va
nghién ctru chuyén sau. [Clin. Exp. Pharmacol. Physiol. vol 33, 533-540 (2006)].
Mot s6 trong sb ching da duge thay rang c6 su 6n dinh trao ddi chat mé rong so véi
ADN va ARN. Pugc cung cép dudi day 1a cac cAu tric hoa hoc cua mot sb dai dién
cho oligonucleotit khong tu nhién. Cac oligonucleotit nay du doan s& lién két véi axit

nucleic bo sung ctia né nhu ADN hodc ARN.
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B: Nucleohazo

Oligonucleotit phétphorotioat: Oligonucleotit photphorotioat (PTO) la mot
chét tuong tu ADN véi mot trong nhitng nguyén tir oxy photphat khung dugc thay
thé bang nguyén tir luu huynh trén mdi monome. Mot su thay d6i cAu triic nhé nhu
vy da lam cho PTO chéng lai su thoéi héa cua cac nucleaza mét cach tuong dbi.
[Ann. Rev. Biochem. vol 54, 367-402 (1985)]

Phén 4nh su tuong ddng trong ciu tric ctia khung gitra PTO va ADN, cé hai
déu c6 kha niang thAm nhap kém vao mang té bao trong hau hét cac loai té bao & dong

6
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vat ¢6 vu. Tuy nhién, ddi v&i mot s6 loai té bao biéu hién dbi dao chét van chuyén
cho ADN, ADN va PTO cho thiy déu c6 kha ning hép thu cia té bao 1a tét. PTO
duoc str dung hé thng dugc biét 14 d& dang phan phéi dén gan va than. [Nucleic
Acids Res. vol 25, 3290-3296 (1997)]

Dé tang tinh thAm mang té bao in vitro ctia PTO, k¥ thuét lipofection da dugc
ap dung rong rai. Tuy nhién, lipofection lam thay d6i mang té bao, gay ra doc tinh té
bao, va do dé s& khong an toan cho viéc str dung dé diéu tri 1au dai.

Trong 30 nam qua, cac PTO antisense va cac bién thé cua PTO da dugc danh
gi4 1am sang dé diéu tri ung thu, rdi loan mién dich, cac bénh chuyén héa, v.v.
[Biochemistry vol 41,4503-4510 (2002); Clin. Exp. Pharmacol. Physiol. vol 33, 533-
540 (2006)]. Nhiéu ung cir vién cho thudc antisense nay da khong duoc phat trién
thanh cong, mdt phan do tinh thAm mang té bao kém cua PTO. Dé khic phuc tinh
trang thAm mang kém, PTO can phai dugc sir dung & lidu cao dé mang lai hoat tinh
didu tri. Tuy nhién, PTO dugc biét 14 c6 lién quan dén doc tinh gi6i han lidu bao gdm
tang thoi gian dong mau, kich hoat bd sung, bénh 6ng than, kich hoat té bao Kupffer,
va kich thich mién dich bao goém lach to, ting san bach huyét, thdm nhiém té bao don
nhan. [Clin. Exp. Pharmacol. Physiol. vol 33, 533-540 (2006)]

Nhiéu antisense PTO da duoc thay 1a biéu hién hoat tinh 1Am sang dbi véi cac
bénh véi su dong gép dang ké tir gan hosc than. Mipomersen 1a mdt chét tuong tu
PTO (¢ ché su tong hop apoB-100, mdt loai protein lién quan dén van chuyén
cholesterol LDL. Mipomersen biéu hién do hoat tinh 14m sang trong mot quan thé
bénh nhan xo vita dong mach rat cé thé 14 do sy phan phbi vu tién ctia nd dén gan.
[Circulation vol 118(7), 743-753 (2008)]. ISIS-113.715 la mot chét twong tu
antisense PTO Gc ché qua trinh téng hop photphataza protein tyrosin 1B (PTP1B),
va di duogc thiy 1 thé hién hoat tinh didu tri & nhitng bénh nhén dai thao duong loai
I1. [Curr. Opin. Mol. Ther. vol 6,331-336 (2004)]

Axit nucleic bi khéa: Trong axit nucleic bi khoa (LNA), vong ribose khung

cua ARN bi han ché vé mat céu trac dé tang ai luc lién két v&i ARN hodc ADN. Do
7
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d6, LNA c6 thé dugc coi 1a mdt chét tuong tw ADN hoic ARN c¢6 4i luc cao.
[Biochemistry vol 45, 7347-7355 (2006)]. Gidng nhu PTO, LNA ciing cho thay tinh
thAm mang té bao kém.

Oligonucleotit Photphorodiamidat Morpholino: Trong oligonucleotit
photphorodiamidat morpholino (PMO), photphat va 2-deoxyribo khung cuia ADN
dugce thay thé bang photphoamidit va morpholin, twong tng. [Appl. Microbiol.
Biotechnol. vol 71, 575-586 (2006)] Trong khi khung ADN bi tich dién am, khung
PMO khéng bi tich dién. Do d6, lién két gitta PMO va mARN khéng c6 luc day tinh
dién gitra cac khung va c6 xu huéng manh hon so véi gitta ADN va mARN. Vi PMO
6 cAu tric rit khac so véi ADN, PMO s& khong duoc nhan biét boi chit van chuyén
thudc gan, cac chat nay nhan biét ADN hoic ARN. Tuy nhién, PMO ciing khong dé
dang xam nhdp mang té bao.

Axit Nucleic Peptit: Axit Nucleic Peptit (PNA) 1a mdt polypeptit véi N-(2-
aminoetyl)glyxin la khung don vi, va dugc phat hién boi Tién si Nielsen va dong
nghiép. [Science vol 254, 1497-1500 (1991)] Cau triic héa hoc va danh phép viét tat
ctia PNA nguyén mau dugc minh hoa bing hinh v& cung cp dudi ddy. Gidng nhur
ADN va ARN, PNA ciling lién két chon loc véi axit nucleic bd sung. [Nature
(London) vol 365, 566-568 (1992)]. Trong lién két v6i axit nucleic bd sung, du N
ctia PNA duge coi 1a tuong duong vé6i "dau 5" ctia ADN hodc ARN va dau C cta
PNA tuong duong véi "dau 3°" cia ADN hodc ARN.

(N -3 C) X"BIB?‘B;"'"B&,I}B&'Z ' Bfiuc

Bzu; T . T l
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Gibng nhu PMO, khung PNA khéong duogc tich dién. Do d6, lién két gitta PNA
va ARN c6 xu huéng manh hon so véi gitta ADN va ARN. Do PNA khéc biét o rét
v6i ADN trong cAu tric hoa hoc, PNA s& khong duge nhan biét boi chat van chuyén
thudc gan ma nhéan biét ADN, va sé& biéu hién dang phan phéi mé khac véi ADN
hodc PTO. Tuy nhién, PNA ciing tham nhép kém vao mang té bao dong vat ¢ vi.
(Adv. Drug Delivery Rev. vol 55, 267-280, 2003)

Nucleobazo bién tinh nhdm cai thién tinh thAm mang cia PNA: PNA dugc
lam cho c6 tinh thAm cao qua mang té bao dong vat co va bing cach dua céc
nucleobazo bién tinh véi lipit cation hodc chét tuong dwong dugc lién két cong hoa
tri. Cac ciu tric hoa hoc clia cac nucleobazo bién tinh nay dugc cung cp & trén. Céc
nucleobazo bién tinh nhu vy cda xytoxin, adenin va guanin da dugc théy 12 6 thé
du doan lai bd sung v6i guanin, timin va xytoxin. [PCT Appl. No.

PCT/KR2009/001256; EP2268607; US8680253]
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Viéc két hop céc nucleobazo bién tinh nhu vay vao PNA gidng nhu céc truong
hop cua lipofection. Bing ki thuat lipofection, cdc phan ti oligonucleotit dugc boc
bing cac phan tir lipit ~ cation nhu lipofectamin, va cac phuc hop
linfectamin/oligonucleotit nay c6 xu huéng xam nhip mang té bao kha dé dang so
véi cac phan tir oligonucleotit tran.

Ngoai kha ning thAm mang t6t, cac dan xuét PNA nay duoc thay 13 ¢6 4i luc

cuc manh doi vdi axit nucleic bo sung. Vi dy, viéc dua 4 dén 5 nucleobazo bién tinh
9
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vao cac dan xudt PNA tir 11 dén 13 mer d& dang mang lai mirc ting Tp tir 20°C hogic
cao hon trong qua trinh hinh thanh soi kép v6i ADN b6 sung. Cac dan xuit PNA nhu
vay rét nhay cam vd&i mot sy bat cap sai voi bazo don. Mot sy bét cap sai vdi bazo
don dan dén sy mat Tp, tir 11 dén 22°C tuy thudc vao loai bazo bién tinh cling nhu
trinh tu PNA. _

Oligonucleotit Antisense AR (ASO AR): V& nguyén tic, mot ASO nhim vao
mARN AR c6 thé tc ché su tong hop protein ribosom cua thu thé androgen. C6
nhiing trudng hop dugc bdo cdo vé ASO AR tic ché biéu hién AR trong céc té bao. Vi
du, EZN-4176, mot gapmer LNA/ADN bd sung nham dich mARN AR, d4 giam su
biéu hién cua AR trong céc té bao khdi u ciing nhu trong cac khdi u cia mau dong
vét cho bénh ung thu tuyén tién liét. [Mol.Cancer. Ther. vol 10(12), 2309-2319
(2011)].

Céac ASO nhidm dich exon 1 hodc exon 8 cia mARN AR d3 ¢ ché su biéu
hién AR trong cic té bao ung thu tuyén tién liét cling nhu trong cac khdi u cia mau
dong vat déi' vo1 ung thu tuyén tién liét khang hoa tri v&i Enzalutamit, mot chit d6i
khang AR. [Clin. Cancer Res. vol 21(7), 1675-1687 (2015)]

Diéu chinh giam AR trong nang téc bang tmg dung tai chd ASO AR: Su giam
hoat tinh androgen trong nang té¢c va mé xung quanh cé thé dat duoc bang cach wc
ché biéu hién AR & nang téc va mé xung quanh. Biéu hién AR trong nang toc c6 thé
duoc giam di nhor ASO AR, néu ASO dugc dua vio nang téc va mo xung quanh.

Dé tranh céc tic dung phu tlr viéc giam hoat tinh androgen hé thdng, ngudi ta
mong mudn giam sy biéu hién AR cuc bo trong nang téc va md xung quanh dé diéu
tri chimg rung téc androgen. Ap dung tai chd ASO AR cho da dau s& 14 ché d6 an
toan nhét dé e ché sy biéu hién AR tai chd trong nang téc va mé xung quanh, néu
ASO duoc tao ra hodc duge diéu ché dé d& dang dwa vao nang toéc. Cho dén nay,
ASO AR hiu nhu khong dugce stir dung dé didu tri tai chd chimg rung téc androgen.
Céac ASO AR d3 duge danh gia chu yéu cho viée sir dung mét cach hé thong dé diéu

tri ung thu tuyén tién liét khang phuong phap tri liéu loai bo androgen.
10
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Ban chit ky thuit cia sang ché
Séng ché nay cung cAp mot din xuat axit nucleic peptit dugc biéu dién béi

Cong thuc I, hodac mot loai muoi duge dung cia no:

By k -1
> & s
: b _[r ------ i N “Bng thive
- \(LLN A\v_, #Nx“\-w \‘)k: Cong thive ¥
. T- H By T H T

trong do:

n 1a mot s nguyén nam trong khoang tlr 10 dén 21;

hop chét ctia Cong thire I s& hitu it nhét mét doan bd sung 9 monome véi trinh
tu ARN 17 monome [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN cua
thu thé androgen & nguoi;

S1, S2, ..., Sty Su, Ty, Ta, ..., Thp va Ty, doc 1ap dai dién cho géc deuterido,
hydrido, ankyl duoc thé hodc khong duogc thé, hoic aryl duoc thé hodc khong dugc
thé;

X va Y dai dién doc 1ap cho gbc hydrido [H], formyl [H-C(=O)-],
aminocacbonyl [NH,-C(=0)-], ankyl dugc thé hodc khong dugc thé, aryl dugc thé
hodc khong duoc thé, ankylaxyl duoc thé hodc khéng dugc thé, arylaxyl dugc thé
hoac khong duoc thé, ankyloxycacbonyl dugc thé hodc khéng duoc thé,
aryloxycacbonyl dugc thé hoac khong dugc thé, ankylaminocacbonyl dugc thé hoic
khéng dugc thé, arylaminocacbonyl dugc thé hodc khéng duogc thé, ankylsunphonyl
duoc thé hoic khong duogc thé, hoac arylsunphonyl duoc thé hoic khong duoc thé;

Z dai dién cho gbc hydrido, hydroxy, ankyloxy dugc thé hodc khong duoc thé,
aryloxy duogc thé hoic khong duoc thé, amino dugc thé hodc khoéng duoc thé, ankyl
duoc thé hodc khong duge thé, hoic aryl duoc thé hoic khong duoc thé;

11
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B, By, ..., Bu1 va B, duoc chon doc 18p tur cac nucleobazo tu nhién bao gém
adenin, timin, guanin, Xytoxin va uraxin va cac nucleobazo khong tu nhién; va

it nhét bon trong s6 By, By, ..., Bn.1 va B, duoc chon doc lap tir cac nucleobazo
khong tu nhién véi maot gbc amino dugc thé hodc khong duoc thé lién két cong hoa
tri v6i gde nucleobazo.

Hop chit cua cong thirc I gy ra su cét nbi thay thé cua tién mARN AR &
ngudi, tao ra (cac) san pham cat néi mARN AR thiéu "exon 5", va do d6 rat hitu ich
dé didu tri mot cach an toan céc chi dinh hodc tinh trang da lidu lién quan dén hoat

tinh androgen.

MBS ta vin tat cac hinh vé

Hinh 1(A) -(C). Vi du vé cac nucleobazo (bién tinh) tu nhién hoic khéng tir
nhién c6 thé duoc chon lam dan xuét axit nucleic peptit ciia cong thirc I.

Hinh 2(A)~(E). Vi du vé cac nhém thé c6 thé dugc chon lam axit nucleic peptit
ctua cong thuec I.

Hinh 3. CAu trac héa hoc ctia cac monome PNA véi nucleobazo tur nhién hoic
bién tinh.

Hinh 4. CAu trac héa hoc cho chit viét tht ctia cac nhom thé dau N hoic C.

Hinh 5(A). Céu trc héa hoc cho dan xuét PNA cua "(N — C) Fethoc-GA(5)A-
GC(102)C-A(5)GG-C(102)AA(5)-G-NH,".

Hinh 5(B) .Céu trac héa hoc cho dan xuat PNA cia "(N — C) Benzoyl-Lys-
Val-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NH,".

Hinh 6. C4u trac héa hoc cho cac monome Fmoc-PNA dugc sir dung dé téng
hop cac dan xuit PNA ctia séng ché.

Hinh 7(A)-(B). Séc ky d6 HPLC pha dao Cis ctia "ASO 1" truéc va sau khi
tinh ché HPLC, tuong mg.

12
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Hinh 8(A). Phan tich dién di cia cac san phdm PCR dang 1dng cta cac t& bao
MCF7 duoc xtr Iy véi "ASO 5" tai 0 aM (d6i chimg am), 3 aM, 30 aM, 300 aM hoiic
3 fM.

Hinh 8(B). So dd biéu dién cua dai PCR cho su bo qua exon 4-5 cung véi dit
liéu giai trinh tu.

Hinh 9(A). Su thay ddi mirc do twong dbi clia exon 4-6 trong cac té bao MCF7
duge xir ly bang "ASO 5" & 0 zM (d6i ching 4m), hodc 1 zM dén 1 aM trong 5 gio.
(phan tich thong ké bang t-test)

Hinh 9(B). Sy thay dbi mirc do twong dbi ciia exon 4-6 trong cac té bao MCF7
duoc xir 1y bing "ASO 1" & 0 zM (ddi chimg 4m), hodc 1 zM dén 1 aM trong 5 gid.
(phan tich thong ké bang t-test)

Hinh 9(C). Su thay dbi murc do twong dbi clia exon 4-6 trong cac té bao MCF7
duoc xir 1y bang "ASO 10" & 0 zM (dbi chimg 4m), hodc 1 zM dén 1 aM trong 5 gid.
(phan tich thong ké bang t-test)

Hinh 10(A). Dit lidu Western blot cho cac té bao MCF7 dugc xir 1y bing
"ASO 1" & 0 zM (dbi chimg 4m), hodc 100 zM dén 300 aM.

Hinh 10(B). Dit liéu Western blot cho cac té bao MCF7 dugc xtr ly bang
"ASO 5" & 0 zM (dbi chimg am), hozic 10 zM dén 30 aM.

Hinh 11(A). Hinh anh cho su téng truéng ctia 16ng theo nhom trong vung da
da duoc cao 1ong theo sd ngay sau khi cao 16ng.

Hinh 11(B). Piém sang tuong dbi cua cac nhom xir ly véi "ASO 1" so véi
nhém déi chimg am (ta dugc 16ng). (phén tich thdng ké bang t-test)

Hinh 12. B6 dai dién ctia hinh anh huynh quang AR IHC (mau do6) va DAPI
(mau xanh) cho cac mau da thu duge tir con vat duge xut ly bang "ASO 1" & 0 fM
(d6i chimg am, ta dugc 16ng), 0,2 fM hozc 1 fM.

Hinh 13. Diém sang twong déi cua cac nhém xir Iy "ASO 5" so v6i nhém doi
chimg am (ta dugc long). (phan tich théng ké bang t-test)

13
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Hinh 14(A). Piém sang twong ddi cia cdc nhom xit Iy "ASO 10" so v6i nhém
d6i ching am (t4 duoc 16ng). (phén tich thong ké bing t-test)

Hinh 14(B). Bo dai dién cua hinh anh huynh quang AR IHC (mau do) va
DAPI (mau xanh) cho cac mau da thu dugc tir ddng vét duge xir ly bang "ASO 10"
& 0 (ddi chimg am, ta duoc 16ng), 1, 5 hodc 25 fM.

Hinh 15. Dit liéu gPCR cho mirc d0 mARN AR tuong déi bang xét nghiém
TagMan trong céc té bao MCF7 dugc xir Iy bang "ASO 10" & 0 (d6i ching am), 1,
10, 100 hodic 1.000 zM trong 24 gid so véi dbi chimg am. (phan tich théng ké bang
t-test)

Hinh 16. B0 dai dién cta hinh anh huynh quang AR IHC (mau d6) va DAPI
(mau xanh) cho cic miu mé thu dugc tir chudt dugc tiém dudi da v6i "ASO 10" 6 0

(d6i chimg 4m), 0,01 hodc 0,1 pmol/Kg, 2X mdi tudn trong thoi gian 4 tuan.

MG ta chi tiét sang ché
Séng ché nay cung cAp mét dan xuét axit nucleic peptit dugc biéu thi boi Cong

thtrc 1, hodc mot loai muoi dugc dung cua no:

i i3
o \])LN ‘P """" \]‘\VJN W)LN /“‘lr-« N \\)J\z Céng thize 1
T, " 8y Tea T,

trong do:

n la mot s6 nguyén nam trong khoang tir 10 dén 21;

hop chét ctia Cong thirc I s6 hitu it nhit mot doan bd sung gdm 9 monome véi
trinh tv ARN gém 17 mer [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién

mARN cua thu thé androgen & nguoi;

14
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S1, S, ooy Sots S, T1, T, ..., Tt va Ty, doc 1ap dai dién cho gdc deuterido,
hydrido, ankyl dugc thé hoic khong dugc thé, hodc aryl duoc thé hoic khong duoc
thé;

X va Y dai dién doc lap cho gdc hydrido [H], formyl [H-C(=0)-],
aminocacbonyl [NH,-C(=0)-], ankyl dugc thé hodc khong duogc thé, aryl dugc thé
hodc khong duoc thé, ankylaxyl dugc thé hogc khong dugc thé, arylaxyl dugc thé
hoic khong dugc thé, ankyloxycacbonyl dugc thé hodc khong dugc thé,
aryloxycacbonyl duoc thé hoac khong dugc thé, ankylaminocacbonyl dugc thé hosc
khéng duoc thé, arylaminocacbonyl dugc thé hoac khong dugc thé, ankylsunphonyl
duoc thé hoac khong duogc thé, hoic arylsunphonyl duoc thé hoac khoéng dugc thé;

Z dai dién cho gbc hydrido, hydroxy, ankyloxy dugc thé hodc khéng dugc thé,
aryloxy dugc thé hoidc khéng duoc thé, amino duoc thé hoic khéng dugc thé, ankyl
duoc thé hoac khong dugc thé, hoic aryl dugc thé hoac khoéng duogc thé;

B, B, ..., Bn1 va B, dugc chon doc 18p tir cac nucleobazo ty nhién bao gém
adenin, timin, guanin, xytoxin va uraxin va nucleobazo khong tu nhién; va

it nhat bon trong s6 By, Bo, ..., Bni va B, dugce chon doc 14p tir cac nucleobazo
khong tu nhién vé1 mot géc amino duoc thé hoic khong dugc thé lién két cong hoa
tri v6i gbe nucleobazo.

Hop chét ctia cong thirc I gdy ra sy cét ndi thay thé cta tién mARN AR &
nguoi, tao ra (cac) san pham cit néi mARN AR thiéu "exon 5", va do d6 rat hitu ich
dé diéu tri mot cach an toan céc triéu chimg hodc tinh trang da liéu lién quan dén
hoat tinh androgen.

Piéu kién "n 12 s6 nguyén nam trong khoang tir 10 dén 21" theo nghia den 12
n 12 s6 nguyén c6 thé chon tir mot nhom céc s6 nguyén 11, 12, 13, 14, 15,16, 17, 18,
19 va 20.

Hop chit ctia Cong thirc I lién két chat ch& vé6i vi tri nbi 5' ciia "exon 5" clia
tien mARN AR & ngudi duge phién ma tir gen AR 6 ngudi. [Trinh tu tham chiéu

NCBI: NC_000023.11] Trinh tyr tidn mARN AR gém 40 mer, bao gdm 20 mer tir
15
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"exon 5" va 20 mer tu 'intron 5" doc 16 rang la [(5' — 3"
GUGGGCCAAGGCCUUGCCUG-GUAAGGAAAAGGGAAGUGGG], mic di s6
exon va sb intron c6 thé thay ddi tiy thudc vao ban sao mARN AR. Trinh ty tién
mARN gdm 40 mer c6 thé dugc ky hidu cach khic 1a [(5' — 3"
GUGGGCCAAGGCCUUGCCUG | guaaggaaaagggaaguggg], trong d6 trinh tu
exon va intron dugc thé hién véi cac chit cai "viét hoa" va chit "nhd", tuong tmg, va
doan ndi exon/intron duoc biéu thi béng "o

Trinh tu tién mARN gom 17 mer 14 [(5' — 3') CCUUGCCUGGUAAGGAA]
duoc str dung dé mo ta hop chét ctua Cong thirc I trong séang ché nay bao gébm 9 mer
trong "exon 5" ctia AR va 8 mer trong "intron 5" AR. Do do, trinh tu mARN gbm 17
mer ¢6 thé doc cach khéc 1a [(5' — 3') CCUUGCCUG | guaaggaal.

Hop chét cua Cong thuc I lién két chat ché véi vi tri ndi 5' ctia exon 5 trong
tien mARN AR & ngudi va can trd sy hinh thanh "phirc hgp spliceosome ban dau"
lién quan dén exon dich ctia hop chét. Do hop chét ciia sang ché nay ngin chin triét
dé su hinh thanh "phirc hop spliceosome ban dAu", "exon 5" AR dugc tach ra dé tao
ra mot san pham cat néi mARN AR hodc céc san pham thiéu "exon 5". Do d6, hop
chét cua sang ché nay gay ra viéc b qua "exon 5"

Hop chat ctia Cong thirc I lién két chit ch& véi ADN bd sung nhu duge minh
hoa trong giai phap k¥ thuat trude day [PCT/KR2009/001256]. Su két hop giita dan
xuét PNA ctia Cong thirc I va ADN hodc ARN bd sung c6 do dai day du ctia né cho
thay gia tri T, qua cao dé c6 thé duoc xac dinh mot cach dang tin cdy trong dung
dich dém. Hop chat PNA cua Cong thuc van mang lai gi4 tri Ty, cao v&i cac ADN
bd sung co chiéu dai ngén hon, vi dy, 10 mer.

Do c6 4i luc lién két cao, dan xudt PNA clia sdng ché nay c6 kha ning gay ra
su b6 qua "exon 5" trong cac té bao ngay ca véi doan bd sung nhé nhu 9 mer véi vi
tri ndi 5' ctia "exon 5", mic du mot s6 luong nhé doan khép ¢ thé lam tang nguy co

phan tmg chéo véi cac tién mARN khac. Neu dan xuat PNA cua sang ché nay duoc
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str dung cho muc dich diéu tri cuc bd, nguy co phan tmg chéo dugc du doan s& gidm
dang ké.

Céc céu tric hoa hoc cua cac nucleobazo tur nhién hodc khong tu nhién trong
dan xuit PNA cta Cong thic I duge minh hoa trong Hinh 1(A)-(C). Céac nucleobazo
ty nhién (nghia 13 hinh thanh ty nhién) hoac khong tur nhién (nghia 1a hinh thanh
khong tu nhién) cua sang ché nay bao gdm nhung khong giéi han & cic nucleobazo
dugc cung cap trong Hinh 1(A)-(C). Viéc cung cip cac nucleobazo khong tur nhién
nhu vay la dé minh hoa su da dang cua cac nucleobazo dugc phép, va do d6 khong
nén dién giai dé giéi han pham vi ctia sang ché. Mot nguoi ¢6 k¥ ning trong linh vuc
nay co thé dé dang nhan ra rang céc bién thé ciia nucleobazo khong tu nhién c6 thé
phu hop véi céc vi tri cu thé trong hop chat PNA ctia Cong thtrc I mién 1a c4c bién
thé do dap tmg su bb sung mong mudn vé6i trinh tu cta tién mARN dich ctia né.

Cac nhém thé duoc thong qua dé mé ta dan xuit PNA cua Cong thirc I duoc
minh hoa trong Hinh 2(A)-(E). Hinh 2(A) cung cAp cac vi du cho cac gbc ankyl duoc
thé hodc khong duogc thé. Cac gbc ankylaxyl dugce thé hodc khong duoc thé va cac
gbc arylaxyl duoc thé hogc khong duogc thé dugc minh hoa trong Hinh 2(B). Hinh
2(C) minh hoa cac vi du vé cac gdc ankylamino dugc thé hodc khong dugc thé,
arylamino duogc thé hodc khong duoc thé, aryl duoc thé hoic khéng dugc thé,
arylsunphonyl duoc thé hodc khong duogc thé, ankylsunphonyl hoic arylsunphonyl
duoc thé hodc khong duoc thé, va cac gbc ankylphotphonyl hozic arylphotphonyl
duoc thé hodc khong dugc thé. Hinh 2(D) cung cap cac vi du cho céc gbc
ankyloxycacbonyl hodc aryloxycacbonyl dugc thé hodc khong dugc thé, hoic
aminocacbonyl hodc arylaminocacbonyl dugc thé hoac khéng duogc thé. Trong Hinh
2(E) duoc cung cp cac vi du cho cac gbc ankylaminotiocacbonyl dugc thé hodc
khong dugc thé, arylaminotiocacbonyl dugc thé hoic khong duoc thé,
ankyloxytiocacbonyl duoc thé hodc khong dugc thé hodc aryloxytiocacbonyl dugc
thé hodc khong dugc thé. Viéc cung cap cac nhém thé mau nhu vay 1a & minh hoa

su da dang ctia cac nhém thé duge phép, va do d6 khong nén dugc giai thich dé giéi
17
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han pham vi cta sang ché. Mot ngudi ¢ k¥ ning trong linh vuc ndy c6 thé d& dang
nhén ra rang trinh tu oligonucleotit 12 yéu t6 quan trong nhét dé lién két dic hiéu
trinh tu cia mot oligonucleotit véi trinh tu tién mARN dich trén cac nhom thé tai dau
N hoic dau C.

Hop chét ctia Cong thirc I ¢6 tinh thim té bao tot va c6 thé dé dang duoc dua
vio té bao néu duoc xir Iy nhu oligonucleotit "trAn" nhu duge minh hoa trong giai
phap k¥ thuat truée [PCT/KR2009/001256]. Do d6, hop chét clia séng ché nay tao
ra viéc bd qua "exon 5" trong tien mARN AR & ngudi dé tao ra (cac) san pham cit
néi mARN AR thiéu "exon 5" AR trong céc t& bao dugc xir Iy bang hop chat ctia
Cong thuc [ nhu oligonucleotit "tran". Hop chit ctia Cong thire I khong yéu ciu bét
ky phuong tién hoac ché phim nao dé phan phdi vao té bao dé tao ra su bod qua cia
exon dich trong cac té bao. Hop chét cua Cong thire I dé dang tao ra sy bd qua "exon
5" AR trong céc té bao dugc xir Iy véi hop chét ctia sang ché nay 14 oligonucleotit
"tran" & nong do nhoé hon 10715 mol.

Nho ¢6 tinh thdm té bao hoic tinh thAm mang t6t, din xuit PNA ctia Cong
thirc I c6 thé duoc sir dung tai chd dudi dang oligonucleotit "trAn" dé tao ra viéc bod
qua "exon 5" AR trén da dich. Hop chét ciia Cong thire I khong yéu cau ché pham
tang kha ndng cung cap qua da cho mot hoat tinh tri liéu cuc b hodc sinh hoc. Thong
thudng, hop chit cia Cong thirc 1 duge hoa tan trong nude va dung moi hd tro, va
duoc st dung tai chd hodc qua da & ndng do nhé hon1072 mol dé tao ra hoat tinh tri
liéu hoac hoat tinh sinh hoc mong muén trong da dich. Hop chét ctia sang ché nay
khoéng can duoc diéu ché hoic xam 14n nhiu d tao ra cac hoat tinh tri lidu tai chd.

Hop chét cia Cong thirc I ¢6 thé duoc st dung két hop vdi axit hodc bazo
duoc dung bao gdm nhung khong gidi han trong s6 natri hydroxit, kali hydroxit, axit
clohydric, axit metansunphonic, axit Xitric, axit trifloroaxetic, v.v.

Dan xuét PNA cua Cong thirc I hodc mot loai mubi duoc dung cia no cbd thé
duoc st dung cho mot dbi tuong két hop v6i mot ta duge duge dung bao gém nhung

khong gidi han trong sb axit xitric, axit clohydric, axit tartaric, axit stearic,
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polyetylenglycol, polypropylenglycol, etanol, isopropanol, natri bicacbonat, nudc
cAt, chét bao quan, v.v.

Hop chét ctia sang ché co thé duoc st dung tai chd cho mét dbi tuong & n?)ng
dd co6 hiéu qua vé mit tri liéu hodc sinh hoc, tir 1 aM dén cao hon 1 nM, s& thay doi
tuy theo lich dung thudc, diéu kién hodc tinh trang cua dé6i tuong, v.v.

Puoc uu tién 1a mot dan xuit PNA cua Cong thire I, hodc mét loai mubi dugce
dung cua no:

trong do:

n 14 mét sé nguyén nam trong khoang tir 10 dén 21;

hop chit ctia Cong thire I s6 hitu it nhét mot doan khép bd sung gébm 9 mer
v6i trinh tv ARN 17 mer cta [(5' — 3") CCUUGCCUGGUAAGGAA] trong tién
mARN cia thy thé androgen & ngudi;

Si,S2, ..., Sa1, Su, Ty, To, ..., To va T, doc 18p dai dién cho géc deuterido,
hydrido, ankyl dugc thé hodc khong dugc thé, hoic aryl duogc thé hodc khong dugc
thé;

X va Y dai dién doc 1ap cho gbc hydrido [H], formyl [H-C(=O)-],
aminocacbonyl [NH,-C(=0)-], ankyl dugc thé hodc khéng dugc thé, aryl dugc thé
hodc khong duoc thé, ankylaxyl dugc thé hodc khong dugc thé, arylaxyl dugc thé
hodac khong dugc thé, ankyloxycacbonyl dugc thé hoic khoéng duogc thé,
aryloxycacbonyl dugc thé hoac khong dugc thé, ankylaminocacbonyl dugc thé hodc
khéng duoc thé, arylaminocacbonyl duoc thé hoic khong dugc thé, ankylsunphonyI
duogc thé hodc khong dugc thé, hodc arylsunphonyl duoc thé hodc khong duoc thé;

Z dai dién cho gbc hydrido, hydroxy, ankyloxy dugc thé hodc khong dugc thé,
aryloxy duoc thé hodc khong dugc thé, amino dugc thé hodc khong dugc thé, ankyl
duoc thé hodc khéng dugc thé, hoic aryl dugc thé hodc khong duge thé;

B1, Bo, ..., By va B, dugce chon ddc 1ap tir cac nucleobazo ty nhién bao gé)m

adenin, timin, guanin, xytoxin va uraxin va nucleobazo khong ty nhién; va
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it nht ba trong s6 By, By, ..., Bn. va B, duogc chon doc 14p tir cac nucleobazo

khong ty nhién duoc biéu dién boi Cong thire 1T, Cong thire 111 hodc Cong thire IV:

R,
e N o N NH
L <, | W </ [
_;:27"? My f’L~NH N N’?L“NH
RN T L R T Ly Re
(IS i e
N i, R
o
|
Cong thize II Céng thire III Céng thive IV
trong do:

R, Ry, R3, Ry, Rs va Rg dugc chon doc 1ap tur géc hydrido, va ankyl duoc thé
hoac khong duoc thé;
L1, L, va L 1a chit lién két cong hoa tri dugc biéu dién boi Cong thire V, lién

ket cong hda tri nhém amino co ban v6i nhém nucleobazo:
St ¥ Qo Cong thize V
e *} "4 &
o o !

trong do:

Q, va Qp, 12 gbc metylen duoc thé hodc khong dugc thé (-CH-) va Qp, dugc
lién két truc tiép véi nhém amino co ban;

Q2 , Qs , ... va Qp.; dugc chon doc lap tu géc metylen duoc thé hoac khong
duge thé, oxy (-O-), luu huynh (-S-), va amin dugc thé hodc khéng duogc thé [-N(H)-
, hodc -N(nhém thé)-]; va

m 12 mét s6 nguyén ndm trong khoang tir 1 dén 15.

Diéu dang quan tam 1a mot oligome PNA cua Cong thirc I, hodc mét loai mudi
dugc dung cua no:

trong do:
20
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n 12 mot sé nguyén tir 10 dén 18;

hop chét ctua Cong thic I sé hitu it nhit mét doan khép bd sung gdm 9 mer
v6i trinh ty ARN 17 mer [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN
AR & nguot;

S1, S5, vy St s Sn, T1, Ta, .y Toy va Ty 12 gbc hydrido;

X va 'Y dai dién doc 1ap cho gbc hydrido, ankyl duoc thé hozc khong duoc thé,
aryl dugc thé hoic khong dugc thé, ankylaxyl duoc thé hoic khong duoc thé,
arylaxyl duoc thé hozc khong duge thé, ankyloxycacbonyl dugc thé hodc khéng
duoc thé , hodc aryloxycacbonyl dugc thé hodc khong dugc thé;

7. dai dién cho géc amino dugc thé hoic khoéng dugc thé;

B, By, ..., Bai va B, dugc chon doc 1ap tir cac nucleobazo tu nhién bao gém
adenin, timin, guanin, Xytoxin va uraxin, va nucleobazo khong tu nhién;

it nhét bon trong s6 By, Bs, ..., Bo. va B, duge chon ddc 14p tir cac nucleobazo
khong tu nhién duogc biéu dién boi Cong thire 11, Céng thirc III hodc Cong thirc IV;

R, Ry, R3, Ry, Rs va Rg duoc chon doc 1ap tur géc hydrido, va ankyl dugc thé
hoac khong dugc thé;

Q1 va Qp, 1a gbc metylen dugc thé hozc khong duoc thé, va Qm duoc lién két
truc tiép v61 nhém amino co ban;

Qa, Qs, ..., va Qu.1 duge lya chon doc 1ap tur cac géc metylen, oxy va amino
duoc thé hodc khong duge thé; va

m 12 mot s6 nguyén nam trong khoang tir 1 dén 11.

Quan tam dac biét 1a mot din xuét PNA cua Cong thirc I, hoiic mot loai mubi
duoc dung cua nd:

trong do:

n 12 mot s6 nguyén nam trong khoang tir 11 dén 16;

hop chét cia Cong thie 1 s& hitu it nhit mot doan khép bd sung gdbm 11 mer
v6i trinh tu tién mARN AR 17 mer [(5' — 3') CCUUGCCUGGUAAGGAA] trong

tién mARN AR & nguoi;
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hop chéat ctia Cong thirc I bd sung hoan toan véi trinh tu tién mARN trong tién
mARN AR & nguoi;

S1,S2, -y Sty Sny T1, Ta, .., Tt va Ty 12 gbe hydrido;

X va'Y duogc lua chon doc 1ap tur géc hydrido, ankylaxyl dugc thé hoic khong
duoc thé, hoic ankyloxycacbonyl dugc thé hodc khong dugc thé;

7. dai dién cho géc amino duoc thé hoic khong dugc thé;

B B; ..., Bui, va B, duge lya chon mot cach doc 1ap tir nucleobazo tu nhién
bao gém adenin, timin, guanin va xytoxin, va nucleobazo khong tu nhién;

it nhat bdn trong s6 By, Bo, ..., Bo. va B, duoc chon doc 14p tir cac nucleobazo
khong tu nhién dugc biéu dién boi Cong thire 1T, Cong thirc 111 hodc Cong thic IV;

R,, Ry, Rs, Ry, Rs va Rg dugc chon doc 1ap tur géc hydrido, va ankyl dugc
thé hoac khong duge thé;

Q1 va Qn 1 gbc metylen va Qp, duoc lién két truc tiép v6i nhém amino co ban;

Qa, Qs, ... va Qp.y dugce chon doc lap tu géc metylen, oxy va amino; va

m 12 mot s6 nguyén nam trong khoang tir 1 dén 10.

DPuoc quan tdm la mdt oligome PNA cua Cong thic I, hodc mdt loai mubi
duoc dung cua no:

trong do:

n 12 mot s8 nguyén nim trong khoang tir 11 dén 16;

hop chét ctia Cong thirc I s& hitu it nhat mot doan khép bd sung gdm 12 mer
vGi trinh tw ARN 17 mer cua [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién
mARN AR & nguoi;

hop chét ctia Cong thirc [ bd sung hoan toan véi trinh tu tién mARN trong tién
mARN AR & nguoi;

S1, S2 ..o Sty S, T1, Ta, ..., Tot va Ty 12 gbe hydrido;

X va'Y duoc lua chon doc lap tu géc hydrido, ankylaxyl duoc thé hoac khong
duoc thé, hoic ankyloxycacbonyl dugc thé hogc khong duogc thé;

7. dai dién cho géc amino duogc thé hoic khong duoc thé;
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Bi, B, ..., Buy va B, duoc chon doc lap tir cac nucleobazo ty nhién bao gém
adenin, timin, guanin, Xytoxin va uraxin, va nucleobazo khong tu nhién;

{t nhAt nam trong s6 By, By, ..., By va B, duoc chon doc 1ap tir cac nucleobazo
khong tu nhién dugc dai dién bai Cong thuc 11, Cong thirc IIT hodc Cong thirc IV;

Ry, Rs va Rs 1a gbe hydrido va Ry, Ry va Re dc 1ap dai dién cho gée hydrido,
hodc ankyl dugc thé hodc khong dugc thé;

Q; va Qn 13 gbc metylen va Q,, dugc lién két truc tiép v6i nhém amino co ban;

Qy, Qs ..., va Qp.1 dugc chon ddc lap tur géc mefylen, oXy; va

m 12 mot s& nguyén nam trong khoang tir 1 dén 10.

Duoc quan tdm hon 1a mot dan xuét PNA cula Cong thuc I, hodac mot loai mudi
duoc dung cua no:

trong do:

n 12 mot s6 nguyén nam trong khoang tir 11 dén 16;

hop chit ciia Cong thire I s& hitu it nhit mot doan khép bd sung gdm 12 mer
vé4i trinh tw ARN 17 mer cua [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién
mARN AR & nguoi;

hop chét ctia Cong thirc I b sung hoan toan cho trinh tu tién mARN trong tién
mARN AR & nguoi;

S1, S5, .., Suct, Suy T1, To, ..y Tt va Ty 12 gbc hydrido;

X va'Y duoc lua chon doc 14p tir gbe hydrido, ankylaxyl duogc thé hosc khong
duoc thé, hodc ankyloxycacbonyl dugc thé hoac khong duogc thé;

7. dai dién cho géc amino duoc thé hoic khéng dugc thé;

Bi B, ..., By, va B, duoc lya chon mot cach doc 1ap tir adenin, timin, guanin,
xytoxin, va nucleobazo khong tu nhién;

it nht nim trong s6 By, Bs, ..., By1 va B, dugc chon ddc 14p tir cc nucleobazo
khong ty nhién duoc biéu dién boi Cong thic 1T, Cong thire 11T hodc Cong thire TV,

R, R, R3, Ry RsvaRg 1a géc hydrido;

Q; va Qn la gbc metylen va Qy, duge lién két trie tiép v6i nhém amino co ban;
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Q», Qs, ..., va Qu.1 duge chon doc lap tur géc metylen va oxy; va

m 12 mot s6 nguyén nam trong khoang tir 1 dén 8.

Quan tam cao nhét 1a mot dan xuét PNA cua Céng thire I, hodc mot loai mubi
duoc dung cua no:

trong do:

n 1a mot s& nguyén nim trong khoang tir 11 dén 15;

hop chét ctia Cong thire I sé hitu it nh4t mot doan khép bd sung gébm 11 mer
vé4i trinh ty ARN 17 mer cuia [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién
mARN AR & nguoi;

hop chét ciia Cong thirc I bd sung hoan toan cho trinh tu tién mARN trong tién
mARN AR & nguoi;

S1,S2, ..y Socty Sm, T, To, ..., Tot va Ty 12 gbc hydrido;

X 1a gbe hydrido;

Y dai dién cho géc ankylaxyl dugc thé hodc khong dugc thé hoic
ankyloxycacbonyl duoc thé hodc khong dugc thé;

7. dai dién cho géc amino dugc thé hoic khéng duoc thé;

Bi By, ..., Buy, va B, dugc lya chon mot cach doc 1ap tir adenin, tifnin, guanin,
xytoxin, va nucleobazo khong tu nhién;

it nhit nam trong s6 By, B, ..., Bo.1 va B, dugc chon ddc 14p tir cac nucleobazo
khong tu nhién dugc biéu dién bdi Cong thic I, Cong thirc 11T hodc Cong thirc IV;

R, Ry, R3, Ry, Rs va Ry 12 gdc hydrido;

L, dai dién cho -(CH,),-O-(CHa),-, -CHz-O-(CHz),-, -CH,-O-(CHz)3-, -CHa-
O-(CH,)s-, hodic -CH,-O-(CH,)s- v6i du bén phai duge lién két tryc tiép véi nhém
amino co ban; va,

L, va Ls dugc chon doc 14p tir -(CHz),-O-(CHaz),-, -(CH2)3-O-(CHz)2-, -(CHz)2-
O-(CHa)s-, -(CHa)-, -(CHy)s-, -(CHa)4-, -(CHa)s-, -(CHz)s-, -(CHa)7-, va -(CHz)s-

v6i dau bén phai duoc lién ket tryuc tiép voi nhdm amino co ban.
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MOi quan tAm dac biét 1a mét dan xuat PNA cua Cong thire I, duge chon tir

nhom céc hop chat dugce cung cap dudi day, hodc mot loai mudi duge dung cua né:

NH; 5

NHo;

(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Ac-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Benzoyl-GA(5)A-GC(102)C-A(202)GG-C(102)AA(5)-G-NHo;
(N — C) Piv-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHo;

(N — C) Metyl-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fmoc-Lys-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N = C) Fmoc-Lys-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-NH,

(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-NH;
(N — C) Fmoc-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fmoc-Lys-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-

(N — C) Fmoc-Val-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-

(N — C) Fmoc-GA(6)A-GC(102)C-A(6)GG-C(102)AA(6)-G-NHy;
(N — C) Fmoc-G(6)AA(5)-GC(103)C-A(7)GG(5)-CA(5)A-G-NHy;
(N — C) Fmoc-GA(5)A-GC(202)C-A(6)GG-C(105)AA(6)-G-NHy;
(N — () Fmoc-TG(6)C(105)-GGA(6)-AG(6)C-CA(6)G-GC(102)A-

A(6)GG(6)-NHy;

NHoy;

NH;;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-Lys-Lys-

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(6)CC-A(5)GG-C(103)AA(5)-G-Val-Lys-
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(N — C) Ac-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHy;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) H-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) H-CTT-A(5)C(103)C-A(5)G(3)G-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-CTT-A(5)C(202)C-A(3)G(203)G-C(102)AA(5)-G-NHy;
(N — C) p-Toluensunphonyl-CTT-A(5)C(102)C-A(8)G(5)G-C(102)AA(5)-

G-NH2 )

NHoy;

(N — C) Benzoyl-Lys-Val-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-

(N — C) Benzoyl-CTT-A(5)C(105)C-A(5)G(202)G-C(102)AA(5)-G-NHoy;
(N — C) Fethoc-Lys-Leu-CTT-A(5)C(102)C-A(202)GG-C(102)AA(5)-G-

Lys-NHpy;

NHo;

NHoy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(105)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GT-C(102)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)A(5)A-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-AG(5)G-C(102)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG-C(102)AA(3)-G-NHy;

(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-NHy;

(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-Arg-NHy;

(N — C) Fethoc-TC(102)C-TTA(6)-CCA(6)-GGC(102)-AA(6)G-G(6)-

(N — C) Fethoc-TC(lOZ)C-TTA(S)—CCA(S)-GGC(IO2)—AA(5)G;G(6)-

(N — C) Fethoc-GA(5)T-AC(102)C-A(5)GG(6)-CAA(5)-G-NHy;
(N — C) Fethoc-TA(5)C-CAG(6)-GC(102)A-A(5)GG(6)-C-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHo;
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(N — C) Benzyl-C(102)TT-A(202)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Phenyl-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG(5)-CA(5)A-NH,;

(N — C) Fethoc-C(102)TT-A(5)CC-A(6)GG(202)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Val-Lys-NHp;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoy;

(N — C) Fmoc-Lys-Val-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoy;

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoz;

(N — C) H-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHoy;

(N — C) Piv-Arg-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHoy;

(N — C) N-Phenyl-N-metyl-CTT-A(5)C(102)C-A(5)GG-C(102)AA(5)-G-
Lys-NHoy;

(N — C) [N-(2-Phenyletyl)amino]cacbonyl-CTT-A(5)C(102)C-A(4)G(5)G-
C(102)AA(5)-G-NHy;

(N — C) Benzoyl-Leu-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHy;

(N — C) Fethoc-C(103)TT-A(5)CC-A(5)GG(5)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(6)CC-A(6)GG(6)-CA(6)A-NHy;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-A(6)A-NH,;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CC(103)A(6)-G-Lys-NHo;

(N — C) Fethoc-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHy;

(N — C) Me-Gly-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHy;

(N — C) Fethoc-Lys-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-NHy; va

(N — C) Fethoc-Arg-TCC(102)-TTA(5)-CCA(6)-GG(5)C-Lys-NHo:

trong do:

A, G, T va C 1a cdc monome PNA c6 nucleobazo ty nhién 1a adenin, guanin,

timin va xytoxin tuong Ung;

27



48399 28/88

C(pOq), A(p), A(pOq), G(p) va G(pOq) 1a cac monome PNA c6 nucleobazo
khong tu nhién dugce biéu dién bai Cong thirc VI, Cong thirc VII, Cong thirc VIII,
Cong thure IX va Cong thire X , tuong Umg;

O——(CHy)q-NH, NH2

: NH NH
(CH2)p N A?— HoN 2 0—(CHy)q
N

,{‘7 ~NH ] N ] N <N
PN < (CHa)p ¢ (CH)p
» NI“N'J\N/ NN
N0 + ) + H
Céng thire VI Coéng thirc VII Céng thirc VIII
NH,
S o o—ena
N oNH 7 ONH (G
<l (CHa)p ¢ fot
N «'I\ N4/LN Nj\N/l\N
f% H %?Lw H
Cdng thirc IX Cong thire X
trong do:

pvaqlacac s6 nguyén; va,

céc chir viét tét cho cac nhém thé dau N va dau C duoc mb ta cu thé nhu sau:
"Fmoc-" 12 tén viét tt ctia "[(9-florenyl)metyloxy]cacbonyl-"; "Fethoc-" cho "[2-(9-
florenyl)etyl-1-oxy]cacbonyl"; ~ "Ac-" cho  "axetyl-"; = "Benzoyl-"  cho
"benzencabonyl-"; "Piv-" cho "pivalyl-"; "Metyl-" cho "metyl-"; "n-Propyl-" cho "1-
(n-propyl)-"; "H-" cho nhém "hydrido-"; "p-Toluensunphonyl" cho "(4-
metylbenzen)-1-sunphonyl-"; "-Lys-" cho gbc amino axit "lysin"; "-Val-" cho gbe
amino axit "valin"; "-Leu-" cho gbc amino axit "leuxin"; "-Arg-" cho gbc amino axit
"arginin"; "-Gly-" cho gbc amino axit "glyxin"; "[N-(2-Phenyletyl)amino]cacbonyl-
" cho "[N-1-(2-phenyletyl)amino]cacbonyl-"; "Benzyl-" cho "1-(phenyl)metyl-";
"Phenyl-" cho "phenyl-"; "Me-" cho "metyl-"; va "-NH," cho nhém "-amino" khong

duoc thé.
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Hinh 3 cung cAp mét cach téng hop va rd rang cac cau triic héa hoc cho céc
monome PNA duge viét tit 1a A, G, T, C, C(pOq), A(p), A(pOq), G(p) va G(pOq).
Nhu da thao lun trong giai phap k¥ thuét trude day [PCT/KR2009/001256], C(pOq)
dugc coi 1a mdt monome PNA "xytoxin bién tinh" do qua trinh lai cta né véi
"guanin". A(p) va A(pOq) dugc coi la cdc monome PNA "adenin bién tinh" do qua
trinh lai ciia ching véi "timin". Tuong tu nhu vay G(p) va G(pOq) dugc coi la cac
monome PNA "guanin bién tinh" do su bét cap cta chiing véi "xytoxin".

Hinh 4 minh hoa mdt cach rd rang cac cAu trac hoa hoc cho mot loat cac chi
viét tit cho cac nhom thé duoc str dung dé da dang hoa dau N hodc dau C cua dan
xuat PNA ctia Cong thirc I trong sang ché.

Pé minh hoa cac chir viét tit cho cac dan xuét PNA, ciu tric héa hoc cho dan
xuit PNA duoc viét tit 1a "(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-
C(102)AA(5)-G-NH," dugc cung cap trong Hinh 5(A). Theo mdt minh hoa khéc,
c4u trac hoa hoc cho din xudt PNA duoc viét tit 1a "(N — C) Benzoyl-Lys-Val-
C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NH," dugc cung cdp trong Hinh
5(B).

Trinh tu PNA 13 mer "(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-
C(102)AA(5)-G-NH," twong duong véi trinh ty ADN "(5' — 3') GAA-GCC-AGG-
CAA-G" trong lién két bd sung ctia n6 véi tién mARN. PNA 13 mer c6 doan khép
bd sung gém 9 mer vdi trinh tu 9 mer dugc danh dAu "in dAm" va " gach chan" trong

trinh tu ARN 20 mer [(5' — 3') GCCUUGCCUG | g"uaag"gaaaa) trai dai qua doan

néi ctia "exon 5" va "intron 5" trong tién mARN AR & ngudi. Cén luu ¥ rang bbn su
bat cap sai don 1é trong "intron 5" dugc danh d4u 13 "uaag".

Trinh tu PNA 13 mer "(N — C) Benzoyl-Lys-Val-C(102)TT-A(5)CC-
A(5)GG-C(102)AA(5)-G-NH," twong duong véi trinh ty ADN "(5" — 3') CTT-
ACC-AGG-CAA-G ", c6 doan khép bd sung gdbm 13 mer véi trinh ty 13 mer dugc
danh ddu "in d4m" va "gach chan" trong trinh ty ARN 20 mer [(§' — 3')
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GCCUUGCCUG | guaaggaaaa] trai dai qua doan nbi ciia "exon 5" va "intron 5"

trong tién mARN AR & ngudi.

Trinh tu PNA 13 mer "(N — C) Ac-C(102)TT-A(5)CC-A(5)GG-
C(102)TA(5)-G-NH," tuong duong véi trinh ty ADN cda "(5' — 3') CTT-ACC-
AGG-CTA-G", ¢6 doan khép bd sung gdm 12 mer véi trinh ty 12 mer dugc danh
ddu "in dam" va "gach chan" trong trinh ty ARN 20 mer [(5' — 3')

GCCU"U"GCCUG | guaaggaaaa] trai dai qua doan ndi ctia "exon 5" va "intron 5"

trong tién mARN AR & ngudi. Can luu ¥ ring su bét cap sai don 1é trong exon 5
duge danh dau la "U".

Trinh tu PNA 17 mer "(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CCA(6)-
GG(6)C-A(6)A-NH," tuong duong vdi trinh tu ADN "(5' — 3') TTT-TCC-TTA-
CCA-GGC-AA", c6 doan khép bd sung gbm 17 mer vé6i trinh tur 17 mer dugc ddnh
dau "in dAm" va "gach chan" trong trinh ty ARN 20 mer [(5' — 3") GCCUUGCCUG

| suaaggaaaa] trai dai qua doan noi cia "exon 5" va "intron 5" trong tién mARN

AR ¢ nguoi.

Sang ché nay cung cdp mot dan xuat PNA ctia Cong thire I, duge chon tir
nhom céc hop chit duge uu tién dac biét dugc list ké dudi ddy, hodc mot loai mudi
duoc dung cua nd:

(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fmoc-GA(6)A-GC(102)C-A(6)GG-C(102)AA(6)-G-NHy;

(N — C) Fmoc-G(6)AA(5)-GC(103)C-A(7)GG(5)-CA(5)A-G-NHy;

(N — C) Fmoc-GA(5)A-GC(202)C-A(6)GG-C(105)AA(6)-G-NHy;

(N — () Fethoc-TG(6)C(102)-GGA(6)-AG(6)C-CA(6)G-GC(102)A-
A(6)GG(6)-NHo;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHo;
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(N — () Fethoc-C(102)TT-A(6)CC-A(5)GG-C(103)AA(5)-G-Val-Lys-

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHo;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHoy;

(N — C) H-CTT-A(5)C(103)C-A(5)G(3)G-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-CTT-A(5)C(202)C-A(3)G(203)G-C(102)AA(5)-G-NHp;
(N — C) p-Toluensunphonyl-CTT-A(5)C(102)C-A(8)G(5)G-C(102)AA(5)-

G-NHQ 5

(N — C) Benzoyl-CTT-A(5)C(105)C-A(5)G(202)G-C(102)AA(5)-G-NHy;
(N — C) Fethoc-Lys-Leu-CTT-A(5)C(102)C-A(202)GG-C(102)AA(5)-G-

Lys-NHp;

NHoy;

NH,;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(105)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG-C(102)AA(3)-G-NHy;
(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-NHy;
(N — C) Fethoc-TC(102)C-TTA(6)-CCA(6)-GGC(102)-AA(6)G-G(6)-

(N — C) Fethoc-TC(102)C-TTA(5)-CCA(5)-GGC(102)-AA(5)G-G(6)-

(N — C) Fethoc-GA(5)T-AC(102)C-A(5)GG(6)-CAA(5)-G-NHoy;

(N — C) Fethoc-TA(5)C-CAG(6)-GC(102)A-A(5)GG(6)-C-NHp;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG(5)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(6)GG(202)-CA(5)A-NHoy;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoy;

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) N-Phenyl-N-metyl-CTT-A(5)C(102)C-A(5)GG-C(102)AA(5)-G-

Lys-NHo;
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(N — C) [N-(2-Phenyletyl)amino]cacbonyl-CTT-A(5)C(102)C-A(4)G(5)G-
C(102)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(6)CC-A(6)GG(6)-CA(6)A-NHy;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-A(6)A-NH,;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CC(103)A(6)-G-Lys-NHoy; va

(N — C) Fethoc-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHo.

MO té chi tiét sang ché

Quy trinh chung dé diéu ché oligome PNA

Céc oligome PNA dugc tong hop bing phuong phap tong hop peptit pha rin
(SPPS) dua trén hoa hoc Fmoc theo phuong phéap dugc cong bb trong giai phap ki
thuét trude d6 [US6,133,444; WO96/40685] véi cac stra d6i nhé nhung hop ly. Gia
do ran dugce str dung trong nghién ctru ndy 12 H-Rink Amide-ChemMatrix dugc mua
tr PCAS BioMatrix Inc. (Quebec, Canada). Cac monome Fmoc-PNA véi
nucleobazo bién tinh da duge tong hop nhu mo ta trong giai phéap ki thuat trude day
[PCT/KR 2009/001256] hodc vé1 cac stra d6i nho. Cac monome Fmoc-PNA nay véi
mot nucleobazo bién tinh va cac monome Fmoc-PNA véi nucleobazo ty nhién da
duoc str dung dé tdng hop cac dan xuét PNA cta sang ché. Cac oligome PNA duoc
tinh ché bang HPLC pha dao Cis (nudc/axetonitril hodc nude/metanol véi TFA
0,1%) va dugc xac dinh bdi phuong phap khéi phé.

So dd 1 minh hoa mot chu ky kéo dai monome dién hinh théng qua SPPS cta
sang ché nay va céc chi tiét vé quy trinh dugc cung cp dudi day. Tuy nhién, d6i véi
mot nguoi ¢d ky nang trong linh vuc nay, rat nhiéu bién thé nho rd rang 13 c6 thé
chay hiéu qua cac phan ung SPPS trén bd tdng hop peptit ty dong hodc tong hop

peptit thi cong. Mdi budc phan tng trong So d6 1 duoc cung cip ngin gon nhu sau.
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[Hoat hoa keo H-Rink-ChemMatrix] 0,01 mmol (ca 20 mg keo) cua keo
ChemMatrix trong 1,5 ml piperidin/DMF 20% duogc tron trong éng libra trong 20
phut va dung dich DeFmoc dugc loc. Keo duge rua trong 30 gidy mdi 1an véi 1,5

mL metylen clorua (MC), 1,5 mL dimetylformamit (DMF), 1,5 mL MC, 1,5 mL
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DMF va 1,5 mL MC. Cic amin tu do thu dugc trén gia do ran da duoc bat cap voi
mot monome Fmoc-PNA hodc véi mot din xuit amino axit dugc bao vé béi Fmoc.

[DeFmoc] Keo dugc tron trong 1,5 ml piperidin/DMF 20% trong 7 phut va
dung dich DeFmoc dugc loc. Keo dugce rira trong 30 gidy mdi 1an véi 1,5 mL MC,
1,5 mL DMF, 1,5 mL MC, 1,5 mL DMF va 1,5 mL MC. Céc amin ty do thu duoc
trén gia do ran ngay lap tic bét cap v6i moét monome Fmoc-PNA.

[Bét cap véi monome Fmoc-PNA] Céc amin ty do trén gia d& rin dugc bt
cap voi mot monome Fmoc-PNA nhu sau. 0,04 mmol monome PNA, 0,05 mmol
HBTU va 10 mmol DIEA dugc u trong 2 phut trong 1 mL. DMF khan, va bd sung
c4c amin tu do vao keo. Dung dich keo dugc khudy trén trong 1 gior va moi truong
phan tmg dugc loc ra. Sau do, keo dugc rira trong 30 gidy mdi 14n véi 1,5 mL MC,
1,5 mL DMF va 1,5 mL MC. Céc cAu tric hoa hoc cta cac monome Fmoc-PNA véi
mot nucleobazo bién tinh duge st dung trong sang ché nay dugc cung cap trong Hinh
6. Cac monome Fmoc-PNA c6 nucleobazo bién tinh dugc cung cép trong Hinh 6 nén
duoc léy lam vi du, va do d6 khong nén dugc su dung dé gi6i han pham vi cua sang
ché. Mot ngudi cé tay nghé cao trong linh vuc nay c6 thé dé& dang tim ra mot s6 bién
thé trong cac monome Fmoc-PNA dé tdng hop din xuit PNA cé cong thirc 1.

[Gén mii] Sau phan mg bét cdp, cac amin tu do khéng phan (mg duoc gén
mil bang céach lic trong 5 phut trong 1,5 mL dung dich gén mil (anhydrit axetic 5%
va 2,6-leutidin 6% trong DMF). Sau d6, dung dich grfm mil duoc loc va rira trong 30
gidy mdi 1an vé6i 1,5 mL MC, 1,5 mL DMF va 1,5 mL MC.

[Gan gbc "Fethoc-" vao diu N] Gbc "Fethoc-" dugc gin vao dau N bang phan
g cua amin tu do trén keo v6i "Fethoc-OSu" theo co ché bt cip co ban. Cu tric
hoa hoc cua "Fethoc-OSu" [CAS No. 179337-69-0, C20H17NOs, MW 351.36] duoc

cung cap nhu sau.
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Fethoc-OSu Jz H
{

[Su phéan tach tur keo] Céc oligome PNA lién két v6i keo duoc tach ra khoi
keo biang cach lic trong 3 gio trong 1,5 ml dung dich phan tich (2,5% tri-
isopropylsilan va 2,5% nudc trong axit trifloroaxetic). Keo dugc loc ra va dich loc
duoc co dic dudi ap suat di duoc giam di. Phan du dugc xt Iy bang dietylete, va két
tia thu duge duge thu thap bang cach loc dé tinh ché bang HPLC pha dao.

[Phan tich va tinh ché HPLC] Sau khi phan tach tir keo, san pham tho cua dan
xudt PNA duge tinh ché biang HPLC pha dao Cig tach nudc/axetonitril hodc
nudce/metanol (phuong phap gradient) chira TFA 0,1%. Hinh 7(A) va 7(B) 1a sic ky
d6 HPLC mAu cho "ASO 1" trudc va sau khi tinh ché HPLC, tuong mg. Trinh tu

oligome cua "ASO 1" dugc cung cAp trong Bang 1.

Vi du tdng hop cho cac din xuat PNA cua cong thirc [

Céc din xult PNA cua sang ché nay duoc didu ché theo cac quy trinh tong
hop dugc cung clp & trén hodc véi cac sira d6i nho. Bang 1 cung cép cac vi du vé
cdc ASO AR cuia sang ché cling véi dit liéu dic tinh cu tric bang phép do phé khéi.
Cung cép cac ASO AR trong Bang 1 1a d& minh hoa cac dan xuat PNA c6 Cong thic

I, va khong nén dién giai dé gidi han pham vi cta sang ché.

Bang 1.Cac dan xudt PNA ctia Cong thic I va x4c dinh cAu trac bang phép do
pho khéi.
Vi du Khéi luong chinh xéc,

Trinh tu PNA (N — C)
PNA m/z
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Iy thuyét* | quan sat®
Fmoc-GA(5)A-GC(102)C-A(5)GG-

ASO 1 431791 4317,96
C(102)AA(5)-G-NH,

Fethoc-GA(5)A-GC(102)C-A(5)GG-

ASO 2 4331,93 4331,97
C(102)AA(5)-G-NH;

Fmoc-TG(6)C(102)-GGA(6)-AG(6)C-

ASO 3 6047,80 6047,76
CA(6)G-GC(102)A-A(6)GG(6)-NH,
Fmoc-GA(6)A-GC(102)C-A(6)GG-

ASO 4 4359,96 4356,96
C(102)AA(6)-G-NH;

Fethoc-C(102)TT-A(5)CC-A(5)GG-

ASO 5 4257,90 4257,92
C(102)AA(5)-G-NH;

Fethoo-TC(102)C-TTA(6)-CCA(6)-

ASO 6 5207,37 5207,42
GGC(102)-AA(6)G-G(6)-NH,
Fethoo-TC(102)C-TTA(5)-CCA(5)-

ASO 7 5165,32 5165,31
GGC(102)-AA(5)G-G(6)-NH;
Fethoc-GA(5)T-AC(102)C-A(5)GG(6)-

ASO 8 4308,97 4308,98
CAA(5)-G-NH,

Fethoo-TA(5)C-CAG(6)-GC(102)A-

ASO9 | 4283,97 4283,96
A(5)GG(6)-C-NH,

Fethoo-C(102)TT-A(5)CC-A(5)GG(6)-

ASO 10 3968,85 3968,86
CA(5)A-NH,

Fethoc-C(102)TT-A(5)CC-A(6)GG(6)-

ASO 11 3982,86 3982,88
CA(5)A-NH,

Ac-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-

ASO 12 (102) ©) (B)6G(6) ©) 377477 3774,83
NH;

Fethoo-C(102)TT-A(6)CC-A(6)GG(6)-

ASO 13 4010,89 4010,93
CA(6)A-NH,
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H-CTT-A(5)C(103)C-A(5)G(3)G-

ASO 14 4092,89 4092,90
C(102)AA(5)-G-NH,

Benzoyl-CTT-A(5)C(105)C-A(5)G(202)G-

ASO 15 4254,96 4254,99
C(102)AA(5)-G-NH,
n-Propyl-CTT-A(5)C(202)C-A(3)G(203)G-

ASO 16 > (BICRODC-AB)GES) 4150,93 4150,93
C(102)AA(5)-G-NH>

-Toluensunphonyl-CTT-A(5)C(102)C-

ASO 17 P phony (F)E102) 4302,96 4302,90
A(8)G(5)G-C(102)AA(5)-G-NH;
Fethoc-Lys-Leu-CTT-A(5)C(102)C-

ASO 18 4629,16 4629,16
A(202)GG-C(102)AA(5)-G-Lys-NH»
Fethoc-CTT-A(5)C(102)C-A(5)GT-

ASO 19 4223,88 4223,93
C(102)TA(5)-G-NH»

N-Phenyl-N-metyl-CTT-A(5)C(102)C-

ASO 20 4239,96 4240,00
A(5)GG-C(102)AA(5)-G-Lys-NH»
[N-(2-Phenyletyl)amino]cacbonyl-CTT-

ASO 21 | A(5)C(102)C-A(4)G(5)G-C(102)AA(5)-G- | 4239,96 4239,95
NH;

® khéi luong chinh xac vé mit ly thuyét, » khdi lugng chinh xac quan sét dugc

Ai luc lién két cua PNA véi ADN bd sung 10 mer

Cac din xuit PNA trong Bang 1 dd dugc dénh gia vé 4i luc lién két cua ching

d6i v6i cac ADN 10 mer nhim dich bd sung vao hodc dau N hoic dau C. Ai luc lién

két duge dénh gia bang gia tri T, cho su bét cap giita PNA va ADN bd sung 10 mer.

Su bét cap giita cac dan xuét PNA trong Bang 1 va ADN b sung hoan toan cho thiy

gia tri Try qué cao dé duoc xac dinh mot cach dang tin cdy trong dung dich dém chira

nuée, vi dung dich dém c6 xu hudng soi trong qua trinh do Tr.
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Gia tri Tm duoc xé4c dinh trén may quang phé UV/Vis nhu sau. M6t dung dich
hon hop ctia oligome PNA 4pM va ADN 10mer b sung 4pM trong 4 mL dung dich
dém chira nude (pH 7,16, Natri Photphat 10 mM, NaCl 100 mM) trong 6ng luu mau
polypropylen 15 ml, hdn hop duogc G & 90°C trong vong mdt phut va tir tir ha nhiét
dd xudng nhiét d6 méi trudng trong vai phit. Sau do, dung dich dugc chuyén vao
mot cuvet UV thach anh 3 mL dugc trang bi nép day kin khi, va chiu phép do T, &
buéc séng 260nm trén may do quang phd UV/nhin thdy dugc Agilent 8453 hogc may
tuong tu nhu duge md ta trong giai phap k¥ thuat trude day [PCT/KR2009/001256]
hoac v6i nhitng stra ddi nho. Cac ADN bd sung 10 mer dung cho phép do Ty, d3 duoc

mua tir Bioneer (www.bioneer.com, Dajeon, Han Quoc) va dugc st dung ma khong

can tinh ché thém.
Céc gié tri Tr, duoc quan sat ctia cac dan xult PNA c6 Cong thirc I rat cao doi

véi lién két bd sung vdi ADN 10 mer va dugce cung cap trong Bang 2. Vi du: "ASO
5" cho thay gia tri Tn, 12 86,1°C di véi viec bét cap véi ADN bd sung 10 mer nhdm
dich dau N 10 mer trong PNA dugc dédnh d4u 13 "in ddm" va "gach chan" trong [(N

— C) Fethoc-C(102)TT-A (5)CC-A(5)GG-C(102)AA(5)-G-NH,]. Trong khi do,

"ASO 5" cho thiy Tn bang 81,3°C dbi véi viéc bat cip voi ADN bd sung 10 mer
nhim dich dau C 10 mer trong PNA dugc danh dau 13 "in d4m" va "gach chan" trong

[(N = C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NH;].

Bang 2 Gia tri Ty, gilta cac PNA trong Bang va ADN bd sung 10 mer nhim
dich hodc diu N hodc dau C cia PNA.

Gia tri T, °C
PNA

ADN 10 mer véi dau N ADN 10 mer véi dau C
ASO 5 86,1 81,3
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ASO 8 87,4 86,0
ASO9 34,3 84,5
ASO 10 84,4 78,4
ASO 13 83,0 | 87,0

Vi du cho hoat tinh sinh hoc ctia cac dan xuét PNA cla cong thuec [

Cac dan xuit PNA cua Cong thirc I duge dénh gia vé hoat tinh sinh hoc cua
chung trong ng nghiém (in vitro) va trong co thé sdng (in vivo). Cac vi du sinh hoc
duge cung cap dudi day duge cung cép 1am vi du dé minh hoa cac c4u hinh sinh hoc
cuia cdc dan xuat PNA nay cia Cong thire I, va do d6 khong nén duge giai thich dé
gidi han pham vi clia sang ché.

Vidu 1. Bo qua Exon gdy ra béi "ASO 5".

"ASO 5" dugc chi dinh trong Bang 1 1a oligonucleotit antisense 13 mer c6
doan khép bd sung hoan toan 13 mer véi trinh ty 13 mer dugc danh du 1 "in dam"

va "gach chan" trong trinh ty ARN 20 mer [(5' — 3') GCCUUGCCUG |

guaaggaaaal trai dai qua doan néi ctia "exon 5" va "intron 5" trong tién mARN AR
& nguol.

"ASO 5" dugc danh gia bang ki thuat PCR dang 16ng AR vé kha ning gy ra
su bo qua AR "exon 5" trong cac té bao MCF7 (Cat. Number: HTB-22, ATCC). Céc
quy trinh thyc hién duge mo ta chi tiét nhu sau.

[Nudi cdy t& bao & xir Iy ASO] Té bao MCF7 dugc nudi trong moi trudng
EMEM bé sung FBS 10%, streptomyxin/penixilin 1% , va insulin bo 0,01 mg/ml
trong moi truong khi CO, 5% & 37°C. Cac té bao dd duge nudi cdy trong dia nudi cdy
60 mm truée khi xr Iy bang "ASO 5" &3 aM dén 3 M.

[Trich xudt ARN] Céc té bao MCF7 duogc 0 v6i sy c6 mit hodc khdng c6 mit

ctia "ASO 5" trong 3 gi. ARN tong sé duoc chiét xuét tir cac té bao trong dia ciy
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60 mm béng kit “Universal ARN Extraction Kit” (Cat. No. 9767, Takara) theo huéng
dan cua nha san xuat.

[Téng hop cADN bing PCR mot budc] 100 ng ctia mau ARN duoc sir dung
trong 25 pL dung dich phan g phién ma ngugc stir dung kit Super Script® One-
Step RT-PCR véi polymeraza platinum® Taq (Cat. No. 10.928-042, Invitrogen) dé

tuong tac voi bo moi dic hiu gen [tr exon 3 trd di: (5 — 3

TGGGTGTCACTATGGAGC va tr exon 9 nguogc lai: (5' — 3") GGGTGT-

GGAAATAGATGGG] theo cac diéu kién chu ky sau: 50°C trong 30 phit va 94°C
trong 2 phit, tiép theo 1a 39 chu ky 30 gidy tai 94C, 30 gidy tai 55°C va 1 phut &
72°C.

[Khuéch dai PCR dang 16ng] Trong sudt qua trinh khuéch dai, mot k§ thuat
khuéch dai duy nhét da dugc str dung (thay doi khi ting nhiét do 0 trén mdi chu ky)
hoat dong hiéu qua va rd rang trong mot pham vi nhiét do, thay vi & mgt nhiét do u
duy nhéat (vi du phuong phédp PCR thong thudng). 1 uL ciia cADN da dugc khuéch
dai trong 20 pL. dung dich phan tmg PCR dang 16ng (Invitrogen) tuong tic véi mot

bd mdi [exon 3_trd di: (5'— 3") TGGGTG-TCACTATGGAGC va tir exon 7n_ngugc

lai: (5' — 3') GGGGTGATTTGGAGCCAT] theo cac diéu kién chu ky sau: 10 chu

ky ban dau [94°C trong 30 gidy, 47°C trong 40 gidy (+0,5°C mdi chu ky), 72°C trong
40 gidy], sau d6 la 20 chu ky [94°C trong 30 gidy, 50°C trong 30 giay va 72°C trong
40 giay].

[Nhan dién cac san phim bo qua Exon] C4c san pham PCR d3 duoc phén tach
dién di trén gel agarose 2%. Cac dai c6 kich thudc muyc tiéu duogc thu thap va phan
tich bai phuong phéap giai trinh tu Sanger. Trong Hinh 8(A), c6 ba dai san pham PCR
lién quan dén diéu tri c6 thé 13 cac san phdm cit néi mARN AR thiéu "exon 5". "ASO
5" da duoc thiy 1a gy ra suw bd qua "exon 5", "exon 4-5" va "exon 4-6", mic du ty

1& ctia cac san pham bo qua duong nhu phy thude vao ndng d6 ASO. Hinh 8(B) cung
: 40



48399 41/88

cap dit liéu giai trinh tu thuc té cho dai b qua ctia "exons 4-5" trong Hinh 8(A) lam
vi du cho phuong phap giai trinh tu Sanger.

Vidu 2. Banh gia gPCR cho mtrc d0 mARN AR trong céc té bao MCF7 duoc
xt ly bang "ASO 5".

"ASO 5" duoc danh gia vé kha ning lam giam luong mARN AR & ngudi bang
qPCR bang sy nhan biét SYBR Green.

Céc t& bao MCF7 duoc nubi cdy trong méi trudng nudi ciy 5 ml trong dia nudi
cdy 60 mm va duoc xit Iy hodc véi "ASO 5" & 0 zM (d6i chimg 4m) dén 1 aM (2 dia
nudi cdy cho mdi ndng do). 5 gior sau, ARN tdng s6 duge chiét xuat bang "MiniBEST
Universal RNA Extraction Kit" theo hudng dan ciia nha san xuét (Cat. No. 9767,
Takara). 500 ng mau ARN d3 dugc sir dung dé téng hop cADN cho 50 pL dung dich
phan tng phién ma nguogc bang cach str dung Oligo-dT theo huéng din ciia nha san

xuét (Cat. No. 6110A, Takara). Sau d6, cADN da duge ap dung cho PCR lan 1 twong

tac véi mot bd mdi tr "exon 3" dén "exon 9" [Exon 3 _tro di: (5" — 3")

TGGGTGTCACTATGGAGC va Exon 9 nguoc lai: (5" — 3" GGGTG-

TGGAAATAGAT-GGG] theo cac diu kién chu ky sau: 94°C trong 2 phit, tiép theo
12 15 chu ky 15 gidy tai 94°C, 30 gidy tai 55°C, va 2 phut ¢ 72°C.

Céc san pham PCR 14n 1 dugc pha logng 2000 1an, va 1 uL cta mdi san phdm
PCR duoc pha lodng dé thanh 20 pL dung dich phan img PCR Real-Time tuong tac

v6i cic bd mdi dic hiéu exon [Exon 4 tr& di(q: (5" — 3
GACCATGTTTTGCCCATTG va Exon 4 nguoc lai(q): (&' — 3"
GGCTCTTTTGAAGAAGACC cho exon 4; Exon 5 tré di(q): (5" — 3
GAAACAGAAGTA-CCTGTGC va Exon 5 nguge lai(q: (&' — 3

GTCATCCCTGCTTCATAAC cho exon 5; va Exon 6 tr¢ di(q): (' — 3')
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CGGAAGCTGAAGAAACTTG va Exon 6 ngugc lai(q): (' — 3

CACTTGACCACGTGTACAAG cho exon 6]. Cac phan tmg PCR duogc theo doi badi
SYBR Green (Takara, Nhat Ban). Piéu kién chu ky: 95°C trong 3 phut tiép theo 13
40 chu ky 5 gidy 6 95C, va 30 gidy tai 60°C.

Hinh 9(A) cung c4p dif lidu gPCR thu duoc tir 6. Miac d6 biéu hién twong
dbi cua exon 4-6 giam déng ké khi nong d6 ASO dugc ting tir 0 zM 1én 100 zM. O
100 zM, mtrc do biéu hién exon giam khoang 50 dén 60%. Tuy nhién, & muc 1 aM,
céc muc bidu hién exon d3 tang tré lai gin muc ddi chimg 4m (khong xir Iy ASO).
Kiéu dap tng liéu la cua dir liéu gPCR c6 thé 1a do sy diéu hoa phién ma bdi "ARN
dang vong exon intron (EIciARN)" dugc tich llly trong qua trinh bé qua exon véi
"ASO 5". [Nature Struc. Mol. Biol. vol 22(3), 256-264 (2015)]

Vi du 3. Danh gia qPCR vé mirc dd mARN AR trong céc té bao MCF dugc
xt Iy bang "ASO 1".

Maic du "ASO 1" duge chi dinh trong Bang 1 1a m&t oligonucleotit antisense
13 mer ban dau dugc thiét ké dé& nhim muc tiéu bd sung vao doan ndi cha "exon 5"
va "exon 6" trong mARN AR & nguoi. "ASO 1" ¢6 doan khop bd sung 9 mer véi
trinh tu 9 mer nhu d4nh dau "in ddm" va "gach chan" trong trinh tw ARN 20 mer [(5'
— 3"Y GCCUUGCCUG | g"uaag"gaaaa] kéo dai qua doan ndi cua "exon 5" va

"intron 5" trong tién mARN AR & nguoi. Can luu ¥ rang bén su bat cip sai trong
intron 5 dugc danh dau 1a "uaag". Do d6, "ASO 1" co thé dugc coi 1a mét
oligonucleotit antisense nhém dich vao tién mARN AR & nguoi, mic du chi véi doan
khép bo sung 9 mer trong trinh tu 13 mer.

"ASO 1" dugc danh gia vé kha nang 1am giam mARN AR & nguoi bang gPCR
theo quy trinh dugc mo ta trong "Vi du 2".

Hinh 9(B) cung cép dit liéu gPCR thu duoc tir d6. Mic biéu hién twong doi
cta "exon 4-6" giam déng ké khi ndéng do ASO duoc ting tir 0 zM 1én 100 M.O
muc 100 zM, mrc biéu hién cta exon giam hon 80%. Tuy nhién, & mic 1 aM, muc
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biéu hién exon da tang trd lai khoang 60% dbi véi d6i chimg 4m (khong xir Iy ASO).
Kiéu dap tmg lidu la ctia dit liéu gPCR c6 thé 1a do su diéu hoa phién ma bsi "ARN
dang vong exon intron (EICiARN)" duoc tich lliy trong qua trinh b6 qua exon véi
"ASO 5". [Nature Struc. Mol. Biol. vol 22(3), 256-264 (2015)]

Vi du 4. Danh gid qPCR v& mutc dd mARN AR trong céc té bao MCF dugc
xt ly bang "ASO 10"

"ASO 10" dugc chi dinh trong Bang 1 14 oligonucleotit antisense 12 mer c6
doan khdp bd sung hoan toan 12 mer véi trinh ty 12 mer nhu dugce ddnh du "in dAm"

va "gach chan" trong trinh tu tién mARN 20 mer [(5'— 3') GCCUUGCCUG |

guaaggaaaal trai dai qua doan nbi "exon 5" va "intron 5" cia tién mARN AR &
nguot.

"ASO 10" duoc dénh gia vé kha ning lam giam mARN AR & ngudi (chiéu
dai diy du) bang qPCR theo quy trinh dugc mo ta trong "Vi du 2",

Hinh 9(C) cung cip dit liéu qPCR thu duge tir d6. Mirc biéu hién tuong ddi
clia "exon 4-6" giam dang ké 60 ~ 80% trong cac té bao MCF7 duogc xur ly bang
"ASO 10" & mirc tir 1 zM 18n 1.000 zM.

Vi du 5. Phan tich Western Blot vé viéc lam gidm AR bang "ASO 1".

Céc té bao MCF7 duoc nudi cdy trong dia nudi cdy 60 mm chira 5 ml dung
dich nuéi cy va duoc xir ly bang "ASO 1" & 0 zM (d6i ching am) hozc 100 zM dén
300 aM. 4 dia nudi cdy da duoc sir dung cho 4 dbi chimg am. 48 gid sau, cac té bao
duoc rira 2 1an bang PBS lanh, va sau d6 dugc phén giai véi 200 uL dung dich dém
phan giai té bao 1X (Cat. No. 9803, Cell Signaling Tech) bd sung véi chét trc ché
proteaza 1X (Cat. No. P8340, Sigma). Cac san pham phén giai dugc thu thap trong
éng e 1,5 ml. 200 uL cua mdi san phim phén gidi dugc tron véi 100 pL dung dich
dém mau 3X va dun so6i trong 5 phat & 100°C. 20 pL cua mdi san pham phan giai
(tbng cong 12 san pham phén giai). 4 mau d6i chimg am va 8 mau xir ly ASO da

dugc phan tach dién di trén gel SDS-PAGE 8%, va dugc chuyén vao mang PVDF
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0,2 um. Mang dugc gin ddu do véi khang thé khang AR (Cat. No. 5153, Cell
Signaling Tech) va khang thé khang B-actin (Cat. No. sc4778, Santa Cruz). Hinh
10(A) cung cép dit liéu AR Western blot thu dugc tir do. Nhiéu mau d6i chimg (4m)
d3 duoc str dung dé khéc phuc cac gia lap k¥ thuat ctia quy trinh western blot. Ngoai
trir dai AR cho "d8i chimg 4" (Am), cuong do dai AR ctia cac san pham phan giai khi
xtr Iy ASO yéu hon dang ké so véi cac san pham phan giai khong dugc xit Iy ASO,
diéu nay chi ra mot cach dut khoat rang "ASO 1" trc ché su biéu hién ctia protein AR
chidu dai ddy du trong cac té bao MCF7.

Vi du 6. Phan tich Western Blot vé kha ning lam giam AR bang "ASO 5".

"ASO 5" duge dénh gid vé kha nang wc ché biéu hién protein AR & mirc 10
zM dén 30 aM trong cac t& bao MCF7 theo cic quy trinh dugc mé ta trong "Vi du
5".

Hinh 10(B) cung cap dit liéu AR Western blot thu dugc véi cac té& bao MCF7
duoc xir 1y bing "ASO 5" & 0 zM (ddi chimg am, khong xir Iy ASO) hodc 10 zM dén
30 aM. Nhiéu mAu déi chimg (Am) da duoc st dung dé khic phuc céc gia 1ap k¥ thuat
cla quy trinh western blot. Cuong d¢ dai AR cua cac san pham phan giai véi xir ly
ASO la yéu hon déng ké so véi cac san pham phén giai bén canh ma khong xu ly
ASO, diéu d6 rd rang chi ra rang "ASO 1" tic ché sy biéu hién cua protein AR chiéu
dai dy du trong cac té bao MCF7.

Vi du 7. Su moc 16ng dugc thuc day boi su tiép nhén tai chd "ASO 1" trong
Chuot.

"ASO 1" dugc danh gia vé kha ning thiic day moc ldng & nhitng con chudt
C57BL/6 khi str dung tai chd nhu sau. Trinh ty dich ctia "ASO 1" trong tién mARN
AR & ngudi duge bao ton trong tidn mARN AR cta chudt. Do d6, két qua diéu tri in
vivo & chudt ¢6 thé duge ngoai suy cho céc trudng hop & nguoi ma khong co nhiéu
su nhap nhéng.

[Cao 16ng va phan nhém] Vao ngay 0, nhiing con chudt cai C57BL/6 7 tuan

tudi da duoc gdy mé bang zoletil/rompun, va 16ng & phia sau dugc cét va loai bo lan
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luot bang kep va sap. Nhitng con chudt véi viéc cao 16ng hoan hao (tlrc 1a khong ti
vét) da duge chon va duoc phan ngiu nhién thanh ba nhém (7 con cho mdi nhém).

[Str dung tai chd] Cac dung dich tai chd ctia "ASO 1" di duogc chuén bi bang
cach pha loang dung dich gbc "ASO 1" thanh 0,2 fM hogc 1 fM trong dung dich
etanol chtra nude 30% (theo thé tich) dwoc bd sung glyxerin 3% (theo thé tich).
Khoang 100 pL caa "ASO 1" 0 (d6i chig a4m), 0,2 hogc 1 fM dugc st dung tai chd
& phia lung mdi con vét bang cach str dung mot qua béng bong trong Ngay 3, 7, 10
va 14.

[Ghi didm anh k§ thuat s6 cho sy phat trién ctia 1ong] Dé ghi diém cho sw phét
trién cua léng, cac con vat duge gy mé va chup anh theo nhém nhu trong Hinh
11(A) bing méy anh k§ thut sb véi gié tri ¢6 dinh vé thoi gian phoi séng va chiéu
sang. Hinh anh k¥ thuat s6 cho khu vuc cao 16ng cho timg con vat da duoc chon va
ghi diém k¥ thuat s6 cho d6 sang trung binh trén khu vuc dugce chon bang chwong
trinh "ImageJ". Piém séng thap hon dugc ghi lai khi 16ng moc nhanh hon. Diém sang
cua tung con vat dugc nhom lai, va duge phan tich théng ké bang t-test. Hinh 11(B)
téng hop diém sang tuong dbi cia cic nhém duge xir Iy ASO so voi nhom d6i chung.
Diém sang tuong dbi c6 xu huéng giam theo ngdy trong cdc nhom xi ly. Trong ngay
13, nhom 1 fM ¢6 didm séng thap hon déng ké so v6i nhém khong dugc didu tri. Do
do6, "ASO 1" da dugc két luan 14 c6 kha ning thic day su phat trién cua 16ng khi sir
dung tai chd tai 1 M.

[Ghi diém theo trong luong 16ng] Vao ngay 21, cac con vat dd dugc gdy mé
va long & phia lung dugce cit bang kep. Cac mau 16ng tlr cic con vAt riéng 1é dugc
két hop theo nhém va duge can dé danh gia sy phat trién 1ong giita cac Ngay 0 va
Ngay 21. Trong lugng 16ng trung binh la 70,5 mg/con d6i v6i nhoém ddi ching, 90,8
mg/con déi v6i nhém xi 1y thude 0,2 fM va, 94,4 mg/con ddi v6i nhém xir ly thude
] fM. Do d6, "ASO 1" da dugc két luan 1a thuc ddy sy phat trién cta 1ong khi st
dung tai chd & muc 0,2 fM cling nhu 1 M.
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[THC AR ctia mau da] Sau khi cao 16ng vao ngdy 21, nhitng con chudt da
duoc tiép nhan maot 1an diéu tri tai chd duy nhét cua ta dugc l6ng hoac "ASO 1" theo
nhém. Vao ngay 24, da ctia khu vuc cao 16ng duogc ldy mAu dé phan tich héa md
mién dich (IHC) chéng lai thy thé androgen. Cac mau da dugc cit lanh va duoc tiém
mién dich hang loat v6i khang thé khang AR so cép (Cat. No. sc-816, Santa Cruz)
véi ty 1€ pha lodng 1:100, véi khang thé khang IgG thtr cap (Cat. No. BA- 1100,
Vector) & d6 pha lodng 1:200, va sau d6 vdi Dylight 594-steptavidin (Cat No. SA-
5594, Vector, CA, USA) & dd pha logng 1:200 dé gin nhin huynh quang mau do.
Hinh anh IHC duoc chup trén kinh hién vi huynh quang Olympus vé su thay ddi
trong mirc do biéu hién AR khi diéu tri tai chd bang "ASO 1".

Hinh 12 1a mot bd anh dai dién IHC AR ching minh rr:fmg biéu hién AR trong
nang 16ng bi tc ché rd rét & nang 16ng khi st dung thudc "ASO 1" tai chd & ndng do
0,2 M hodc 1 fM. Céc hinh anh nhuém DAPI dugc cung cép dé xéac dinh vi trf céc
nang long trong cac hinh anh IHC. That tha vi khi nhan thay rang biéu hién AR d3
giam ngay ca trong 16p co bén dudi 16p ha bi khi sir dung tai chd "ASO 1" & mirc 0,2
fM hodc 1 fM. Do d6, "ASO 1" dé& dang duoc dua vao 16p ha bi cling nhu 16p co bén

dudi 16p ha bi khi str dung tai cho, va cé kha nang trc ché su biéu hién cua AR.

Vi du 8. Su tiang trudng cua 1ong duoc thic day boi sir dung tai chd "ASO 5"
trong chudt.

"ASO 5" duge danh gia vé kha nang thic day su tang trudng cia 1ong & nhing
con chudt C57BL/6 khi st dung tai chd nhu chi tiét du6i day. Trinh ty dich ctia "ASO
5" trong tién mARN AR & ngudi duge bao tdn trong tién mARN AR & chudt. Do do,
két qua diéu trj in vivo & chudt c6 thé duoc ngoai suy cho cac truong hop & ngudi
ma khéng c¢6 nhiéu sy mo ho.

[Cao 16ng va phan nhom] Vao ngay 0, nhitng con chudt cai C57BL/6 7 tudn
tudi da duoc gy mé bang zoletil/rompun, va 16ng & phia sau lung dugc cat va loai

b6 bang kep va sap, tuong ting. Nhitng con chudt dugce cao 16ng hoan hao (tic 1a
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khéng ti vét) da dugc chon va duoc phan ngau nhién thanh ba nhém (10 con trén mdi
nhom).

[Str dung tai ¢hd] Cac dung dich tai chd ctia "ASO 5" d dugc diéu ché bang
cach pha lodng dung dich gbc "ASO 5" thanh 1, 5 hosc 25 fM trong dung dich etanol
trong nudc 30% (theo thé tich) dugc bod sung glyxerin 3% (theo thé tich). Khoang
100 pL ctia mdi dung dich ASO hodc ta dugc 16ng (d6i chimg 4m) dugc st dung tai
chd ¢ phia lung dong vat bang cach sir dung mét qua béng bong trong cac ngay 3, 7,
10, 14 va 21.

[Ghi diém hinh anh k§ thuat sb cho su ting trudng 16ng] Hinh 13 téng hop
diém sang tuong ddi cua cac nhém duge xir Iy ASO so véi nhém d6i chimg am.
Piém sang twong dbi c6 xu hudéng giam theo ngay trong cac nhém xtt Iy ASO. Vao
ngay 17, cac nhém xtt Iy 1 fM va 25 fM c6 diém sang thap hon déng ké so véi nhom
khong xt ly. Do d6, "ASO 5" da dugc két luan 1a thic ddy su phat trién cua 16ng khi
str dung tai cho tai 1 dén 25 M.

[Ghi diém theo trong lugng 16ng] Vao ngay 21, cac con vat da duge gy mé
va 16ng ¢ phia lung dugc cét va thu thap. Cac mau 16ng tir cac dong vat riéng 1é duoc
nhom lai va dugc cin dé danh gia su phét trién cua 16ng gitta Ngay 0 va Ngay 21.
Cac nhém diéu tri mang lai sy gia tang 10 rét vé trong luong long so véi nhom déi
ching. Trong luong 16ng trung binh cta cac nhém 1 fM, 5 fM, va 25 M 1a 293%,
306% va 278% so v&i nhém ddi chimg am, twong tmg. Do d6, "ASO 5" da duoc két
lun la thtc ddy su phat trién cta 16ng khi str dung tai chd tai 1 dén 25 fM.

Sau khi cao 16ng vao ngay 21, cac con vat da duoc tiép nhan mét 1an diéu tri
tai chd véi ta duge long hoiic "ASO 5" & muc 1 fM, 5 fM hodc 25 fM. Vao ngay 53,
16ng & phia lung dugc thu thap bing cach cao biang may xén dé x4c dinh tong luong
16ng moc giftta ngay 21 va 53. Trong luong 16ng trung binh ctia cdc nhom 1 M, 5 M
va 25 tM 1an luot 1a 1.630%, 1.450% va 771% so véi nhém khéng dugce didu tri. Do
d6, "ASO 5" da dugc két luan 14 thic ddy su phét trién cua 16ng khi st dung tai chd

& muc 1 dén 25 fM.
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Vi du 9. Sy tang trudng cua long dugce thac day bang cach st dung tai chd
"ASO 10" trong Chuot.

"ASO 10" dugc danh gid vé kha ning thic day tang truéng 16ng & nhitng con
chudt C57BL/6 khi sir dung tai chd nhu chi tiét dudi day. Trinh tu dich ctia "ASO
10" trong tién mARN AR & nguoi dugce bao tdn trong tién mARN AR ctia chudt. Do
do, két qua diéu tri in vivo & chudt c6 thé duoc ngoai suy cho cac truong hop & ngudi
ma khong c¢6 nhiéu su mo hd.

[Cao 16ng va phan nhom] Vao ngay 0, nhitng con chuft cai C57BL/6 7 tuan
tudi di dugc gy mé bang zoletil/rompun, va 16ng ¢ phia sau dugc cat va loai bo
bang kep va sap, twong Umg. Nhing con chudt voi vige cao 16ng hoan hao (tic la
khong ti vét) di dugc chon va duge phan ngau nhién thanh ba nhoém (9 dong vat moi
nhom). ,

[Str dung tai chd] Cac dung dich tai chd ciia "ASO 10" d3 dugc diéu ché b.%mg
cach pha loang dung dich gbc "ASO 10" thanh 1, 5 hodc 25 fM trong dung dich
etanol trong nudc 30% (theo thé tich) dugc bd sung glyxerin 3% (theo thé tich).
Khoang 10 0 pL cua mdi dung dich ASO hodc ta dugc 1dng (d6i chimg am) duogc
tiém tai chd ¢ phia lung con vt bang cach str dung mdt qua bong bong trong Ngay
2.

[Ghi diém hinh anh k§ thuat s cho su phét trién ctia 16ng] Hinh 14(A) tong
hop diém sang tuong déi ctia céc nhém duge xir Iy ASO so véi nhom doi chimg,
Piém sang tuong ddi c6 xu huéng giam theo ngay trong cac nhém duge xur ly. Trong
ngay 27, cac nhom xtr ly 1 fM va 5 ftM ¢o diém sang thip hon dang ké so voi nhém
khong xir ly. Do d6, "ASO 10" da dugc két ludn 14 thic day sy phét trién cta 16ng
khi str dung tai chd & mirc 1 dén 5 fM.

[Ghi diém theo trong lugng 16ng] Vao ngay 27, cdc con vét da dugc gdy mé
va long ¢ phia sau dugc c&t va thu thap. Cac mau long tlr cac con vat riéng 1é dugc
két hop theo nhém va duge cén dé danh gia sy phat trién cua 16ng giita Ngay 0 va

Ngay 27. Cac nhém xir ly mang lai su gia tdng khiém tén vé trong luong 16ng so v6i
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nhém d6i ching p. Trong lugng 16ng trung binh ctia cac nhém 1 fM, 5 fM va 25 M
14 115%, 114% va 119% so v6i nhém khéng duogc didu tri, twong tmg. Do d6, "ASO
10" da duoc két luan 1a thuc day su phat trién cua 16ng khi sir dung tai chd tai 1 dén
25 M.

[Hoa md mién dich AR ciia cac miu da] Sau khi cit 16ng vao ngay 27, cac con
vat duoc tiép nhén tai chd t4 dugc 1éng hodic "ASO 10" tai 1, 5 hodc 25 fM trong cac
ngdy 27 va 29. Cac mau da ctia lung duge thu thip trong Ngay 30 dé phan tich hoa
md mién dich chéng lai thu thé androgen. Cac mau da di dugc mién dich chdng lai
thu thé androgen nhu dugc mé ta trong "Vi du 7". Hinh anh IHC dugc chup trén may
quét slide Zeiss. Hinh 14(B) 1a mot b dai dién cua hinh anh IHC AR. That tha vi
khi nhén thiy rang s6 luong nang 16ng ting rd rét trong cac nhom xir Iy ASO so véi
nhoém d6i chimg am. That kho dé noéi rd rang biéu hién AR & nang 16ng giam trong
cac nhom xur Iy do su gia tang rd rét s6 lugng nang 1dng trong cac nhom xir ly. Tuy
nhién, biéu hién AR & 16p co bén dudi 16p ha bi gidam rd rét & cac nhém xt Iy so véi
nhém db6i ching. Sy giam déng cha y nhit duoc quan sat thiy voi nhom xir 1y 5 fM.
Két hop cac phat hién IHC & con vat dugc xir ly bang "ASO 10", "ASO 10" thuc day
su phat trién cia long béng céch e ché su biéu hién AR dé tang sb luong nang 16ng
& tAt ca cac lidu thi nghiém, déng chi ¥ nhat 12 & 5 fM.

Vi du 10. Panh gia qPCR vé mic do mARN AR bang xét nghiém TagMan
trong céc té bao MCF7 dugc xtt ly bang "ASO 10"

"ASO 10" dugc danh gid vé kha ning lam giam mARN AR & nguoi bang
cach qPCR st dung dau do TagMan.

Céc té bao MCF7 dugc nudi cdy trong 5 ml moi trudng nudi ciy trong dia
nudi cdy 60 mm va duge xitr ly hodc v6i "ASO 10" ¢ 0 zM (d6i chtng am) dén 1 aM
(2 dia nuoi ciy cho moi ndng do). 24 gid sau, ARN téng s6 duoc trich xuét bang
"MiniBEST Universal RNA Extraction Kit" theo huéng dén ctia nha san xuat (Cat.
No. 9767, Takara).
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400 ng mau ARN d3 duoc sir dung dé tong hop cADN cho 20 pL dung dich
phan Ung phién ma nguoc bang cach str dung bo kit RT-PCR mét bude (Invitrogen)
twong tac voi mot tap hop cac doan mdi dic hiéu exon cua [exon 3 trg di: (5'— 3")
TGGGTGTCACTATGGAGC; va exon 9 nguoc lai: (5 — 3') GGGTGT-
GGAAATAGATGGG] theo cac diéu kién chu ky sau: 50°C trong 30 phut va 94°C
trong 2 phut, tiép theo 1a 15 chu ky 30 gidy tai 94C, 30 gidy tai 50°C , va 1 phut &
72°C.

Céac dung dich cADN da dugc pha loang 50 l4n va 1 pL mdi san phdm PCR
duogc pha lodng dugc cho vao 20 pL dung dich phan tmg PCR Real-Time dé tuong
tac vol mot bo mdi dic hiéu exon cia [exon 4 tr& dii (5" —
3YTTGTCCATCTTGTCGTCTT va exon 5_nnguoc lai: (5' — 3') CCTCTC-
CTTCCTCCTGTA] theo céc diéu kién chu ky sau: 95°C trong 3 phut, tiép theo 13
40 chu ky 15 gidy tai 95C, va 30 gidy tai 60°C. Phan tmg qPCR duoc theo doi bang
dau do TagMan cta [(5' — 3") TTTCTTCAG-ZEN-CTTCCGGGCTC-3IABKFQ].

Hinh 15 cung c4p dit liéu qPCR thu dugc tir d6. Mirc do biéu hién twong d6i
clia exon 4-6 giam dang ké khoang 50 dén 70% trong cac t& bao MCF7 dugc xir ly
bing "ASO 10" ¢ mirc 1 zM dén 1 aM.

Vidu 11. Sy lam gidm muc biéu hién AR bang THC trong Chudt dugc tiém
dudi da vai "ASO 10".

"ASO 10" dugc danh gia vé kha nang Uc ché biéu hién AR & chudt nhu sau.

Nhiing con chudt duc C57BL/6 12 tuan tudi duoc phan ngau nhién vao 3 nhém
déi chimg 4m (khéng xtt Iy ASO), "ASO 10" 0,01 pmol/Kg va ASO 10" 0,1 pmol/Kg
" (3 con trén mdi nhém) Nhitng con chudt duoc tiém dudi da hodc ta dugc 1ong hodc
ASO hoa tan trong ta dugc léng (PBS) 2X mdi tudn trong 4 tudn theo nhém ding
thudc. Ba ngdy sau khi ding liéu cudi cling, cic con vat da dugc gdy mé bing

zoletil/rompun va dugc l4y mAu mo hodc ndi tang dé 14y THC AR bai khdi parafin.
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Protein AR d duoc gin dau do hang loat v6i mét khang thé so cap (Cat. No.
sc-816, Santa Cruz) vai ty 1€ pha lodng 1:100, khang thé IgG khang tho thir cap (Cat.
No.BA-1100, VECTOR) vdi ty 1€ pha lodng 1:200 va Dylight 594-Streptavidin (Cat.
No. SA-5594, VECTOR) véi ty 16 1:200. Nhan duogc nhudém biang DAPL Hinh anh
huynh quang THC dugc chup trén may quét slide Zeiss.

Hinh 16 cung cAp hinh anh THC AR (méu d6) thu dugc véi cac mo dugc biét
1a biéu hién protein AR ddi dao. Can luu y rang hinh anh THC dugc cung cap duéi
dang ddng xut hién véi DAPI (mau xanh). Khi tiép xtc dudi da man tinh véi "ASO
10", biéu hién AR giam o rét & 16p biéu bi & vi tri tiém, gan, tinh hoan v tuyén tién
liét khi liéu ASO tang tir 0,01 pmol/Kg 1én 0,1 pmol/Kg. Do d6, "ASO 10" Grc ché

mdt cach ro rang sy biéu hién protein AR & chudt khi tiép xuc hé thong.
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Yéu cau bao ho

1. Dan xuét axit nucleic peptit dugc dai dién boi Cong thire I, hodc mubi dugc dung

cua no:
By B By B,
o, . o o
W\’) o ’Dﬁ) o ﬁ) o \\') o
K — d ML e AT ‘.A ﬂl( i
:‘.(_,r’ﬁ, LN Lgf\v”\’)kg,{" \]‘\“N\y)LEﬁJN\)\E Cong thire I
¥ Sy 1 5= T: S e T £ Ta
trong do:

n 12 mét sé nguyén nam trong khoang tir 10 dén 21;

hop chit cua Cong thire I s hitu it nhat mot doan khép bd sung 9 mer véi trinh
tu ARN 17 mer cta [(5' — 3") CCUUGCCUGGUAAGGAA] trong tién mARN cia
thu thé androgen & nguoi;

hop chéit ctia Cong thic | bd sung hoan toan cho tién mARN cta thy thé
androgen & ngudi hodc bd sung mot phan cho tién mARN cua thy thé androgen &
ﬁguéi v6i mot hodc hai su bét cap sai;

S1. S2, o Sucty Suy T1, Ta, ooy Tat va T, doc 18p dai dién cho gbc deuterido,
hydrido, ankyl duoc thé hoic khong duoc thé, hodc aryl dugc thé hoic khoéng dugc
thé;

X va Y dai dién doc lap cho gbc hydrido [H], formyl [H-C(=0)-],
aminocacbonyl [NH,-C(=0)-], ankyl duoc thé hodc khong duoc thé, aryl duoc thé
hodc khong duoc thé, ankylaxyl duogc thé hodc khong duoc thé, arylaxyl dugc thé
hodac khong duogc thé, ankyloxycacbonyl dugc thé hodc khong dugc thé,
aryloxycacbonyl dugc thé hodc khong dugc thé, ankylaminocacbonyl dugce thé hozc
khong dugc thé, arylaminocacbonyl dugc thé hodc khong duge thé, ankylsunphonyl
duoc thé hodc khéng duoc thé, hoic arylsunphony! dugc thé hoic khong dugc thé;
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7. dai dién cho géc hydrido, hydroxy, ankyloxy duoc thé hodc khong duogc thé,
aryloxy dugc thé hoac khong dugc thé, amino dugc thé hodc khong duoc thé, anky]l
duoc thé hodc khong dugce thé, hodc aryl duoc thé hoic khong duogc thé;

B, By, ..., Bu1 va By, duoc chon doc 1ap tir cac nucleobazo ty nhién bao g@)m
adenin, timin, guanin, xytoxin va uraxin va nucleobazo khong tu nhién; va

it nhét bon trong s6 By, By, ..., Bo. va B, duge chon doc 1ap tir cac nucleobazo
khong ty nhién véi mot gbc amino duge thé hodc khong duoc thé liéﬁ két cong hoa

tri voi goc nucleobazo.

2. Dan xuét axit nucleic peptit theo diém 1, hodc mudi duge dung cua no:

trong do:

n 1a mot s6 nguyén nim trong khoang ttr 10 dén 21;

hop chat ciia Cong thire I s& hiru it nhat mot doan khép b sung 9 mer véi trinh
tu ARN 17 mer cia [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN cla
thu thé androgen & ngudi;

hop chat ciia Cong thirc 1 bd sung hoan toan cho tién mARN cua thy thé
androgen & ngudi hoac bd sung mét phan cho tién mARN cua thy thé androgen &
nguoi voi mot hodc hai su bét cap sai,

S1, Sa, -y Sut, Sny T, Ta, .., T va T, d6c 18p dai dién cho gdc deuterido,
hydrido, ankyl dugc thé hoac khong duogc thé, hoic aryl duoc thé hodc khong dugc
thé ;

X va Y dai dién doc lap cho gbc hydrido [H], formyl [H-C(=O)-],
aminocacbonyl [NH,-C(=0)-], ankyl duoc thé hogc khong duge thé, aryl duge thé
hoac khong duoc thé, ankylaxyl dugc thé hodc khong dugc thé, arylaxyl duoc thé
hodc khong duoc thé, ankyloxycacbonyl dugc thé hodc khong dugc thé,
aryloxycacbonyl dugc thé hogc khong dugc thé, ankylaminocacbonyl duoc thé hosc
khéng duoc thé, arylaminocacbonyl dugc thé hodc khong dugc thé, ankylsunphonyl

duoc thé hodc khong duoc thé, hoac arylsunphonyl duoc thé hoac khong dugc thé;
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7 dai dién cho gbc hydrido, hydroxy, ankyloxy duoc thé hodc khong duoc thé,
aryloxy duoc thé hoic khong duoc thé, amino dugc thé hodc khong dugc thé, ankyl
duoc thé hoic khong dugc thé, hoic aryl duoc thé hoic khong dugc thé;

B1, Bo,..., Bug va B, duoce chon doc 18p tir cac nucleobazo tu nhién bao gém
adenin, timin, guanin, Xytoxin va uraxin va nucleobazo khong tu nhién; va

it nhat ba trong s6 By, Bo, ..., Bn1 va B, duoc chon ddc 14p tir cac nucleobazo

khong tu nhién duoc biéu dién boi Cong thire I, Cong thire III hodc Cong thic IV :

m,

' NH,
N, 2
A Mo N MH
| e T,
¢ 1L G2k

b -
¥ R b, N7 HH
RV T ! R T Ly Re
) ot :
S g R, Rs
«.ﬂ/}l‘f'
” i “ane thive Cing thaee TV
Cong thize I Cong thire I
trong do:

Ry, Ry, R3, Ry, Rs va Rg duoc chon doc 1ap tir gbe hydrido, va ankyl dugc thé

hoac khong dugc thé;
L1, L va L; 1a lién két cong hoa tri dugc biéu dién béi Cong thic V tao lién

két cong hoa tri gilta nhém amin co ban véi goc nucleobazo:

/{/- -------- \]\ ’/,Q m}‘ s Cing thiee V

g, 2
-hz‘ \Q z Q il

trong do:
Q va Qnm la gbc metylen dugc thé hoic khong duoc thé (-CHa-) va Qp duoc

lién két truc tiep véi nhém amino co ban;
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Qy, Qs, ..., va Qp.; dugce chon doc lap tu géc metylen duoc thé hoac khong
duge thé, oxy (-0-), luu huynh (-S-) va amino dugc thé hodc khong duogc thé [-N(H)-
, hodc -N(nhém thé)-]; va

m 12 mot s& nguyén nam trong khoang tir 1 dén 15.

3. Dan xuét axit nucleic peptit theo diém 1 hodc diém 2, hodc mudi duogc dung cua
no:

trong do:

n 14 mot sd nguyén tir 10 dén 18;

hop chét ctia Cong thirc I s& hitu it nhit mot doan khép bd sung 9 mer véi trinh
tu ARN 17 mer cua [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN AR
& nguoi;

hop chat c6 cong thirc 1 bd sung hoan toan cho tién mARN cuia thu thé
androgen & nguoi, hodc bd sung mot phan cho tién mARN ciia thu thé androgen &
nguoi voi mot hodc hai su bét cap sai;

S1, S2, oy Sot, Sn, T4, T, ..., Toer va Ty, 12 gbc hydrido;

X va'Y dai dién doc l1ap cho gbc hydrido, ankyl duoc thé hoic khong dugc thé,
aryl duogc thé hoic khong duoc thé, ankylaxyl dugc thé hoic khong dugc thé,
arylaxyl dugc thé hosc khong dugc thé, ankyloxycacbonyl dugc thé hodc khong
duoc thé, hoac aryloxycacbonyl dugc thé hoac khong dugc thé;

7 dai dién cho géc amino dugc thé hodc khong duogc thé;

Bi, B, ..., By va B, duoc chon doc 1ap tir cac nucleobazo tu nhién bao gém
adenin, timin, guanin, xytoxin va uraxin va nucleobazo khong tu nhién;

{t nhat bon trong s6 By, B, ..., B va B, dugc chon doc 1ap tir cac nucleobazo
khong tu nhién duogc biéu dién boi Cong thire 1T, Cong thire 11T hogc Cong thire TV,

Ry, Ra, Rs, Ry, Rs va Rg dugc chon doc 1ap tir gbe hydrido, va ankyl dugc thé
hodc khong dugc thé;
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Q) va Qm 12 gbc metylen duge thé hoic khong duge thé, va Qn dugce lién két
truc tiép voi nhém amino co bén;

Qy, Q3, ..., va Qu.1 dugc lva chon doc lap tur céac géc metylen, oxy va amino
duoc thé hodc khong duoc thé; va

m 13 mot s6 nguyén nam trong khoang tir 1 dén 11.

4. DAn xuét axit nucleic peptit theo diém 1 hoic diém 2, hoic mubi dugc dung cia
no:

trong do:

n 12 mot sé nguyén niam trong khoang tir 11 dén 16;

hop chét ctia Cong thirc I s& hitu it nhit mot doan khép bd sung 11 mer véi
trinh tu tién mARN AR 17 mer cta [(5' — 3") CCUUGCCUGGUAAGGAA] trong
tién mARN AR ngudi;

hop chét cia Cong thirc I bo sung hoan toan véi trinh ty tién mARN trong tién
mARN AR & nguoi;

S1,S2, oy Soty Sny T1, Ta, ..., Tt va Ty 12 gbc hydrido;

X va'Y duoc lya chon doc 1ap tu gbc hydrido, ankylaxyl duoc thé hodc khong
duoc thé, hodc ankyloxycacbonyl dugc thé hodc khong dugce thé;

-Z dai dién cho géc amino duogc thé hoic khong duoc thé;

B B, ..., Bu1, va B, dugc lya chon mét cach doc 1ap tir nucleobazo tu nhién
bao gdm adenin, timin, guanin va xytoxin, va nucleobazo khong tu nhién;

it nhit bbn trong s6 By, By, ..., Bn. va B, duoc chon doc 14p tir cdc nucleobazo
khong tu nhién dugc dai dién bdi Cong thuc 11, Cong thire III hodc Cong thirc 1V;

Ri1, Ry, R3, Ry, Rs va Rg dugce chon ddc 1ap tur géc hydrido, va ankyl duoc thé
hodc khong duogc thé;

Q1 v Qu 1 gbc metylen va Qp, dugc lién két tryc tiép v6i nhom amino co ban;

Qa, Qs, ...,va Q.1 duoc chon doc 1ap tu gbc metylen, oxy va amino; va

m 13 mot s6 nguyén nam trong khoang tir 1 dén 10.
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5. Dan xuét axit nucleic peptit theo diém 1 hodc diém 2, hodc mudi duge dung cua
no:

trong do:

n 1a mét sd nguyén nam trong khoang tir 11 dén 16;

hop chét ctia Cong thire I sé hitu it nhét mot doan khép bd sung 12 mer véi
trinh ty ARN 17 mer cua [(5' — 3") CCUUGCCUGGUAAGGAA] trong tién mARN
AR 6 nguoi;

hop chét cia Cong thirc I b sung hoan toan véi trinh tu tién mARN trong tién
mARN AR & nguoi;

S1, S2, -y Snet, Sny T1, Ta, ..., Toot va Ty 14 gbce hydrido;

X va'Y duoc lua chon doc 1ap tu géc hydrido, ankylaxyl dugc thé hoac khong
duoc thé, hoic ankyloxycacbonyl duoc thé hoic khéng duoc thé;

7. dai dién cho géc amino dugc thé hodc khong dugc thé;

B1, By, ..., Bui va B, duoc chon ddc 14p tir cac nucleobazo tu nhién bao gém
adenin, timin, guanin, xytoxin va uraxin va nucleobazo khong tu nhién;

{t nhéAt nim trong s6 By, By, ..., By va B, dugc chon ddc 14p tir c4c nucleobazo
khong tu nhién dugc dai dién bdi Cong thuc I, Cong thire III hodc Cong thirc IV

Ry, Rz vaRsla géc hydrido va Ry, R4 va Re dai dién doc 1ap cho géc hydrido,
hoac ankyl dugc thé hoic khong dugc thé;

Q; va Qm 12 gbc metylen va Qy, dugc lién két truc tiép v6i nhém amino co ban;

Qa, Qs, ..., va Qp.1 dugc chon ddc lap tur gbc metylen, oxy; va

m 13 mot s& nguyén nam trong khoang tir 1 dén 10.

6. Dan xuét axit nucleic peptit theo diém 1 hodc diém 2, hodc mubi duge dung cua
no:
trong do:

n 12 mot s6 nguyén ndm trong khoang tir 11 dén 16;
57



48399 58/88

hop chit ctia Cong thire 1 s hitu it nhit mot doan khép bd sung 12 mer véi
trinh tw ARN 17 mer ctia [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN
AR nguoi;

hop chat cia Cong thire I bd sung hoan toan véi trinh tur tién mARN trong tién
mARN AR & nguoi;

S1, S2, .oy Snet, Sn, T, To, .., Toot va Ty 12 gbce hydrido;

X va 'Y duoc Iya chon doc 1ap tir gbe hydrido, ankylaxyl dugc thé hoic khong
duoc thé, hoac ankyloxycacbonyl duoc thé hoic khong duoc thé;

7 dai dién cho géc amino duoc thé hodc khéng duoc thé;

B: Bs. ..., Bu1, va B, duge lya chon mot cach doc 1ap tir adenin, timin, guanin,
xytoxin, va nucleobazo khong tu nhién;

it nhat ndm trong s6 By, By, ..., Bn.1 va B, duoc chon ddc 1ap tir cic nucleobazo
khong tu nhién dugc dai dién béi Cong thie 1T, Cong thire III hodc Cong thire IV

Ry, Ry, R3, Ry, Rs va Rg 12 gbc hydrido;

Q va Qum 12 gbc metylen va Qy, dugc lién két truc tiép v6i nhém amino co ban;

Qa, Qs, ..., va Qu.1 dugc chon doc lap tur gbc metylen va oxy; va

m 12 mot s6 nguyén nam trong khoang tir 1 dén 8.

7. Dan xut axit nucleic peptit theo diém 1 hoic diém 2, hoic mubi duoc dung cua
no:

trong do:

n la mot s6 nguyén nam trong khoang tir 11 dén 15;

hop chét ctia Cong thire I s¢ hitu it nhat mot doan khép bd sung 12 mer véi
trinh tu ARN 17 mer cua [(5' — 3') CCUUGCCUGGUAAGGAA] trong tién mARN
AR nguoi;

hop chat cia Cong thic I bd sung hoan toan véi trinh tu tién mARN trong tién
mARN AR & nguoi;

S1. S5, ooy Suet, Sny T, Ta, ..., Ther va Ty 14 gde hydrido;
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X 14 gbc hydrido;

Y dai dién cho gbc ankylaxyl dwoc thé hosc khéng dugc thé hoic
ankyloxycacbonyl dugc thé hodc khong dugc thé;

7. dai dién cho géc amino duoc thé hodc khong dugc thé;

Bi. B, ..., Bn1, va B, dugc lya chon mot cach doc 14p tir adenin, timin, guanin,
xytoxin, va nucleobazo khong tu nhién;

it nhét nam trong s6 By, Bs, ..., By.i va B, duoc chon doc 14p tir cac nucleobazo
khong tu nhién dugc dai dién bai Cong thuc 11, Cong thirc III hodc Cong thirc I'V;

Ry, Ry, Rs, Ry, Rs va Re 12 gbe hydrido;

L | dai dién cho -(CH;),-O-(CHz)z-, -CH,-O-(CHa)s2-, -CH»-O-(CHaz)3-, -CHo-
O-(CHa)s-, hodc -CHy-O-(CH,)s- v&i du bén phai duge lién két truc tiép véi nhém
amino co ban; va,

L , va L 3 duogc chon doc lap tr -(CH),-O-(CHaz)2-, -(CH2)3-O-(CHa)»-, -
(CH),-O-(CHp)s-, -(CHz)o-, -(CHz)3-, -(CHz)s-, -(CHy)s-, -(CHaz)s-, -(CHz)7-, va -

(CH,)s- v6i dau bén phai dugce lién két truc tiép véi nhém amino co ban.

8. DAn xuét axit nucleic peptit theo diém bat ky trong s& cac diém tir 1 dén 3, trong
d6 hop chét c6 cong thirc I bd sung hoan toan cho trinh tu tién mARN trong tién

mARN ctia thu thé androgen & nguoi.

9. DAn xuit axit nucleic peptit dugc chon tir nhém céc dan xuét axit nucleic peptit
duogc cung cép dudi day, hodc muéi dugc dung cua no:
(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHoz;
(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHoy;
(N — C) Ac-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Benzoyl-GA(5)A-GC(102)C-A(202)GG-C(102)AA(5)-G-NHy;
(N — C) Piv-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Metyl-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;
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(N — C) n-Propyl-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fmoc-Lys-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fmoc-Lys-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-NH,
(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-NHy;

(N — C) Fmoc-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHpy;

(N — C) Fmoc-Lys-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-Lys-

(N — C) Fmoc-Val-Gly-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-

(N — C) Fmoc-GA(6)A-GC(102)C-A(6)GG-C(102)AA(6)-G-NHy;
(N — C) Fmoc-G(6)AA(5)-GC(103)C-A(7)GG(5)-CA(5)A-G-NH,;
(N — C) Fmoc-GA(5)A-GC(202)C-A(6)GG-C(105)AA(6)-G-NHy;
(N — C) Fmoc-TG(6)C(105)-GGA(6)-AG(6)C-CA(6)G-GC(102)A-

A(6)GG(6)-NHy;

NHoy;

NHoy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-Lys-Lys-

(N — C) Fethoc-C(102)TT-A(6)CC-A(5)GG-C(103)AA(5)-G-Val-Lys-

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHy;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) H-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHo;

(N — C) H-CTT-A(5)C(103)C-A(5)G(3)G-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHo;

(N — C) n-Propyl-CTT-A(5)C(202)C-A(3)G(203)G-C(102)AA(5)-G-NHo;
(N — C) p-Toluensunphonyl-CTT-A(5)C(102)C-A(8)G(5)G-C(102)AA(5)-

G-NH2 5
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(N — C) Benzoyl-Lys-Val-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-

(N — C) Benzoyl-CTT-A(5)C(105)C-A(5)G(202)G-C(102)AA(5)-G-NHy;
(N — C) Fethoc-Lys-Leu-CTT-A(5)C(102)C-A(202)GG-C(102)AA(5)-G-

Lys-NHoy;
- (N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(105)AA(5)-G-NHy;

NHy;

NHo;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GT-C(102)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)A(5)A-G-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-AG(5)G-C(102)AA(5)-G-NH;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG-C(102)AA(3)-G-NHy;

(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-NH;

(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-Arg-NHy;

(N — C) Fethoc-TC(102)C-TTA(6)-CCA(6)-GGC(102)-AA(6)G-G(6)-

(N — C) Fethoc-TC(102)C-TTA(5)-CCA(5)-GGC(102)-AA(5)G-G(6)-

(N — C) Fethoc-GA(5)T-AC(102)C-A(5)GG(6)-CAA(5)-G-NHy;

(N — C) Fethoc-TA(5)C-CAG(6)-GC(102)A-A(5)GG(6)-C-NHoy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NH;

(N — C) Benzyl-C(102)TT-A(202)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Phenyl-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG(5)-CA(5)A-NHo;

(N — C) Fethoc-C(102)TT-A(5)CC-A(6)GG(202)-CA(5)A-NH;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Val-Lys-NHoy;
(N — C) Piv-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHoy;

(N — C) Fmoc-Lys-Val-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;
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(N — C) H-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHo;

(N — C) Piv-Arg-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHy;

(N — C) N-Phenyl-N-metyl-CTT-A(5)C(102)C-A(5)GG-C(102)AA(5)-G-
Lys-NHp;

(N — C) [N-(2-Phenyletyl)amino]cacbonyl-CTT-A(5)C(102)C-A(4)G(5)G-
C(102)AA(5)-G-NHy;

(N — C) Benzoyl-Leu-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-Lys-NHy;

(N — C) Fethoc-C(103)TT-A(5)CC-A(5)GG(5)-CA(5)A-NHo;

(N — C) Fethoc-C(102)TT-A(6)CC-A(6)GG(6)-CA(6)A-NHo;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHo;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CC(103)A(6)-G-Lys-NHp;

(N — C) Fethoc-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHy;

(N — C) Me-Gly-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHy;

(N — C) Fethoc-Lys-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-NHy;

(N — C) Fethoc-TG(6)C(102)-GGA(6)-AG(6)C-CA(6)G-GC(102)A-
A(6)GG(6)-NHs; va

(N — C) Fethoc-Arg-TCC(102)-TTA(5)-CCA(6)-GG(5)C-Lys-NHo:

trong do:

A, G, T va C 1a cac monome PNA c¢6 nucleobazo tu nhién la adenin, guanin,
timin va xytoxin tuong Ung;

C(pOq), A(p), A(pOq), G(p), va G(pOq) 1a cac monome PNA c¢6 nucleobazo
khong tu nhién dugce dai dién bdi Cong thire VI, Cong thirc VII, Cong thirc VIII,
Cong thuc IX va Cong thice X, twong ung;
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O——(CHy)q"NH, '\IJHz
(CH)p )N\Hz HoN NH, O—(CHa)g
>“NH N TN N N \
¢ A ¢ 1 . (CHa)p ¢ | By (CH2)p
Y NN Ny
Céng thirc VI Céng thirc VII Céng thirc VIII
O HQN o (CH2
¢ \[g (é}H)) ¢ fk (CHz
+ H
Coéng thic IX Céng thirc X
trong do:

pvaqlacac s6 nguyén; va,

céc chit vidt tit cho cdc nhém thé dau N va diu C duoc md ta cy thé nhu sau:
"Fmoc-" 12 tén viét tit ctia "[(9-florenyl)metyloxy]cacbonyl-"; "Fethoc-" cho "[2-(9-
florenyl)etyl-1-oxy]cacbonyl"; ~ "Ac-" cho ‘"axetyl-";  "Benzoyl-"  cho
"benzencacbonyl-"; "Piv-" cho "pivalyl-"; "Metyl-" cho "metyl-"; "n-Propyl-" cho
"1-(n-propyl)-"; "H-" cho nhém "hydrido-"; "p-Toluensunphonyl" cho "(4-
metylbenzen)-1-sunphonyl-"; "-Lys-" d6i véi gbe amino axit "lysin"; "-Val-" cho gbe
amino axit "valin"; "-Leu-" cho gbc amino axit "leuxin"; "-Arg-" d6i v6i gbe amino
axit "arginin"; "-Gly-" dbi voi  gbc amino axit ‘"glyxin"; "[N-(2-
Phenyletyl)amino]cacbonyl-" cho "[N-1-(2-phenyletyl)amino]cacbonyl-"; "Benzyl-
" cho "1-(phenyl)metyl-"; "Phenyl-" cho "phenyl-"; "Me-" cho "metyl-"; va "-NH,"

cho nhém "-amino" khong dugc thé.

10. Dan xuét axit nucleic peptit theo diém 9, duoc chon tir nhdém céc hop chat duge

cung cap duéi dy, hodc mot loai mudi dugc dung cua ching:
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(N — C) Fmoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fethoc-GA(5)A-GC(102)C-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) Fmoc-GA(6)A-GC(102)C-A(6)GG-C(102)AA(6)-G-NHy;

(N — C) Fmoc-G(6)AA(5)-GC(103)C-A(7)GG(5)-CA(5)A-G-NHy;

(N — C) Fmoc-GA(5)A-GC(202)C-A(6)GG-C(105)AA(6)-G-NHy;

(N — C) Fethoc-TG(6)C(102)-GGA(6)-AG(6)C-CA(6)G-GC(102)A-

A(6)GG(6)-NHy;

NHo;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(6)CC-A(5)GG-C(103)AA(5)-G-Val-Lys-

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG-C(102)TA(5)-G-NHoz;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) H-CTT-A(5)C(103)C-A(5)G(3)G-C(102)AA(5)-G-NHoy;

(N — C) n-Propyl-C(102)TT-A(5)CC-A(5)GG-C(102)AA(5)-G-NHy;

(N — C) n-Propyl-CTT-A(5)C(202)C-A(3)G(203)G-C(102)AA(5)-G-NHy;
(N — C) p-Toluensunphonyl-CTT-A(5)C(102)C-A(8)G(5)G-C(102)AA(S)-

G'NH2 5

(N — C) Benzoyl-CTT-A(5)C(105)C-A(5)G(202)G-C(102)AA(5)-G-NHy;
(N — C) Fethoc-Lys-Leu-CTT-A(5)C(102)C-A(202)GG-C(102)AA(5)-G-

Lys-NHpy;

NH;;

NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG-C(105)AA(5)-G-NHy;
(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG-C(102)AA(3)-G-NHy;
(N — C) Fethoc-CTT-A(5)C(102)C-A(5)GT-C(102)TA(5)-G-NHy;
(N — C) Fethoc-TC(102)C-TTA(6)-CCA(6)-GGC(102)-AA(6)G-G(6)-

(N — C) Fethoc-TC(102)C-TTA(5)-CCA(5)-GGC(102)-AA(5)G-G(6)-

(N — C) Fethoc-GA(5)T-AC(102)C-A(5)GG(6)-CAA(5)-G-NHy;
64



48399 65/88

(N — C) Fethoc-TA(5)C-CAG(6)-GC(102)A-A(5)GG(6)-C-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) Fethoc-C(102)TT-A(5)CC-A(7)GG(5)-CA(5)A-NHo;

(N — C) Fethoc-C(102)TT-A(5)CC-A(6)GG(202)-CA(5)A-NHo;

(N — C) Piv-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;;

(N — C) Ac-C(102)TT-A(5)CC-A(5)GG(6)-CA(5)A-NHy;

(N — C) N-Phenyl-N-metyl-CTT-A(5)C(102)C-A(5)GG-C(102)AA(5)-G-
Lys-NHoy;

(N — C) [N-(2-Phenyletyl)amino]cacbonyl-CTT-A(5)C(102)C-A(4)G(5)G-
C(102)AA(5)-G-NHy;

(N — C) Fethoc-C(102)TT-A(6)CC-A(6)GG(6)-CA(6)A-NHoy;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CCA(6)-GG(6)C-A(6)A-NH,;

(N — C) Fethoc-TTT-TCC(102)-TTA(6)-CC(103)A(6)-G-Lys-NH,; va

(N — C) Fethoc-TC(202)C-TTA(6)-CCA(6)-GG(6)C-A(6)A-NHo.
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Hinh 1

(A) Vidu vé cac nucleobazo (bién tinh) tu nhién hoac khong tu nhién c6 thé dugc chon 1am dan
xudt axit nucleic peptit ciia Céng thire 1.
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Hinh 1

(tiép tuc tir trang trudc)

(B) Vidu vé cac nucleobazo (bién tinh) tu nhién hoac khong tu nhién c6 thé duoc chon lam din

xuét axit nucleic peptit cia Céng thirc I.
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Hinh 1

(tiép tuc tir trang trudc)

xuat axit nucleic peptit cia Cong thire I.
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(C)Viduy vé cac nucleobazo (bién tinh) ty nhién hoéc khéng tu nhién co thé duoc chon 1am din
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Hinh 2

(A) Vi du vé cac chét thé ¢6 thé duge chon 1am din xut axit nucleotit peptit cho Céng thirc 1.

Vi du vé gdc anlyl khéng duge thé

CHa ! —’;'F—_ MJF—Q
g KO )= 4/ v 3{8

Vi du vé goc ankyl dirge thé
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Hinh 2
(tip tuc tir trang trudc)

(B) Vi du vé& céc chat thé c6 thé dwoc chon 1am dn xuét axit nucleotit peptit ciia Cong thirc I.

Vi du vé gbe Ankylaxyl khéng droc thé
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Vi du ve gdc Ankylaxyl dirge thé
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Vi du vé gdc Arylaxyl droc thé hodc khéng dirge thé
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Hinh 2
(tiép tuc tlr trang trudc)

(C) Vi du vé cac chat thé co thé duoc chon 1am din xuét axit nucleotit peptit cia Cong thirc L.

Vi du vé gbc Ankylamino va Arylamino dirge thé H
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Vi dir vé gbe Aryl dirge thé hodc khéng dwgc thé
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Vi du vé ghe Ankylsunphonyl va Arylsunphonyl dege thé hoic khéng dirge thé
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Hinh 2

(tiép tuc tir trang trudce)

(D) Vi du v& cac chét thé c6 thé dugc chon lam din xudt axit nucleic peptit ciia Cong thirc I.

Vi duvé gbe Ankevloxycacbonyl dwgc thé hotic khéng dwgc thé

"'—__‘\’»1;‘.-
2O 8 P D
i o &, O / -

i

Vi du+E gbe Ankylaminocacbonyl drge thé hodc khéng dwge thé
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Hinh 2

(tiép tuc tir trang trudc)

(E) Vi du v& cac chat thé c6 thé dugc chon 1am dan xuit axit nucleic peptit ciia Cong thire L.

Vi du vé gdc Ankyloxytiocacbony! duwge thé hodc khong dwoc thé

o

;VJT\

Vidu vé gbe Ankylaminotiocacbonyl dwoc thé hoac khéng duwrgc thé

- —8Me ~NH
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Vi du ve gée Arylaminotiocacbonyl dwoc thé hodc khéng dwoc thé
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Hinh 3

Cau triic hoa hoc cua cdc monome PNA véi nucleobazo ty nhién hodc bién tinh.

XMonome PNA

B :Nucleobazo
P S6 nguyén
9S4 nguvén

.Timin Xytoxin

B = _ 8:
0

?‘f H,
h ij H\ HH -
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' NH,
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\ o
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Hinh 4

Cong thirc héa hoc cho cic chir viét tit cia cdc chit théd ddu N hodc ddu C
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Hinh 5(A)

Cong thirc hiéa hoc caa

Fethoc-GA(S)A-GCONC-ASIGG-CAUNAA{SYG-NH:
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Hinh 5(B)

Céng tharc héa hoc cda

Benzoyl-Lys-Val-C(102) TT-A()CC-A(S)GG-C(102)AA(5)G-NH,

T
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Hinh 6
Monome Fuioc-PRA
% B Nucleobazo véi (cic) nhom bao vé
“f‘} 0 X metylen, oxi, lru hujnh, hogc amino bao vé béi Boc
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Hinh 7

(A) Sic ky dd HPLC pha dao Cis ctia “ASO 17 truéc khi tinh ché HPLC.

200
175—:
150
125-]
100
75

50

254 [
i
i

e b S b

o LA PN,

T T T T T T T T T T T T T T T T T T T
10 20 30 40 mil

(B) Séc ky dd HPLC pha dao Ciscta “ASO 17 sua khi tinh ché HPLC

Norm. -
300 7
250 —j
200
150
100+

50

79/88



48399 80/88

Hinh 8

(A) Phan tich dién di cac san pham PCR dang 1dng ctia cac té bio MCF7 duoc xir Iy véi "ASO 5" 0
aM (déi chirng 4m), 3 aM, 30 aM, 300 aM, hoéc 3 fM.

0 3 0.3 0.03 0.003 Nong do (fM)

Chiéu dai day du

500bp = (Exon 3-7)
400bp = s - <+ AExon5
300bp = s 4= A Exon 4-5
200bp = ...

100bp = <= A Exon 4-6

(B) So dd biéu dién bang PCR cho sy bd qua exon 4-5 cung véi dif liéu giai trinh tu.

65bp 117bp 288bp 145bp 87bp

65bD mmemem02PP . 145bp  B87bp

}-——-—- Exon 3 ——-4

CTGLAAGGTCTTCTTGAAAAGAGGCGCTGAAGGCTTCCGCAACTTACACG

3AAGCTGLAAGGTCTTCTTCAAAAGAGCCGCTGAAGGCTTCCGCAACTTACACG
7= S S =

\GAGUCCGUCTGAAGGCTTCCGCAACTTACACG
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Hinh 9

(A) Su thay dbi trong mic do tuong déi cua exon 4-6 trong céac té bao MCF7 dugc xir Iy v6i “ASO

5) & 0 zM (déi chimg 4m), hodic 1 zM dén 1 aM trong 5 gid. (phan tich thong ké bang t-test)

Thay d0i gép twong déi

1,2 4

EExond #WExon$s Exon 6

I p<005:* %

1aM 100zM 10zm izm

(B) Su thay dbi trong mtc do tuong déi cuia exon 4-6 trong cac t& bao MCF7 dugc xir 1y véi “ASO

1” & 0 zM (dbi chimg 4m), hodc 1 zM dén 1 aM trong 5 gid. (phan tich théng ké bang t-test)

Thay d6i gép turong d&i

12

-
i

2
0

o
)

o
B
-

e
~

-

Con,

HExon4 @Exon S Exon &
« p<0,05:*
p<0,01:*

100zM 10:M 12

(C) Su thay dbi trong miic d6 twong déi cuia exon 4-6 trong cac té bao MCF7 dugce xir Iy véi “ASO

10” & 0 zM (dbi chimg 4m), hodc 1 zM dén 1 aM trong 5 gio. (phan tich théng ké bang t-test)

Thay ddi gap twong dbi

HEExon4 @ExonS Exen6

p<005:*
p<001:*

Con.

laM 100zM 10zM 1z

81/88



48399 82/88

Hinh 10

(A) Dir liéu Western blot cho t& bao MCF7 xtr ly v&i "ASO 1" tai 0 zM (d6i chirng 4m), hodc 100
ZM dén 300 aM.

300aM Con1100aht 30aM M Con2 10aM 3aM Con3 1aM 300zM Con4 100zM

B-adin

(B) Dir liéu Western blot cho t& bao MCF7 xtr ly voi "ASO 5" tai 0 zM (d6i chirng dm), hodc 10
zM dén 30 aM.

30aM Con1 10aM 3aM Con2 1aM 300zM C 3 100zM 30zM Cond 10zM
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Hinh 11

(A) Hinh anh vé su ting truong cuia 16ng trén ving da theo ngay sau khi cao 16ng.

Ta dwoc I6ng

| “ASO 1
aaisa i

02  "ASO1”

ao long

ay sau khi c

Sé ng

(B) Diém sang tuvong ddi cia c4 nhém xir Iy “ASO 1" so v6i nhém dbi chimg am (t4 duoc 16ng).

(phan tich thdng ké bang t-test)

14 e T chivore ng

PHEQ 1”7 0.2 I
ORI T
[EiE]
25
9
BS

D sang twong ddi so voi ta dros Idng (%)

$6 ngay sau khi cao 1ong
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Hinh 12

B dai dién hinh 4nh huynh quang IHC AR (mau do6) va DAPI (mau xanh) cho céc mau da thu dugc
tir cac con vat duge xir Iy véi "ASO 1" tai 0 fM (d6i chimg 4m, ta dugc 16ng), 0.2 M hodc 1 fM.

AR IHC DAPI Két hop
oo
5 -- o
>
=]
©
e

“ASO 1”
0.2 fM

”ASO 1”
1.0 fM
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Hinh 13

Piém séng tuong dbi ciia cac nhém xir 1y “ASO 5" so v6i nhém dbi chimg 4m (ta dwoc 16ng). (phan

tich bang t-test)

115 Ta duoc long
"ASO 5" 1fM
110 %= "ASO 5" 5 fM
% "ASO 5" 25 fM
105
100“
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70
0 2 4 6 8 10 12 14 16 18

S6 ngay sau khi cao long

Do sang twong déi so véi ta dwee 16ng (%)
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Hinh 14

(A Diém séng tuong dbi ciia cac nhom xir Iy “ASO 10" so v6i nhém dbi chung 4m (ta duoc 10ng).

(phan tich bang t-test)
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(B) B dai dién hinh anh huynh quang [HC AR (mau dd) va DAPI (mau xanh) cho cac mau da thu

duoc tir cac con vat dugce xur ly vai “ASO 107 tai 0 (déi chimg am, ta dugc long), 1,5 hodc 25fM.
DAPI

Két ho"
Ta dwoc Idng

“ASO 10” 1 fM

“ASO 10” 5 fM

“ASO 10” 25 fM

Thu thé Androgen (AR)
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Hinh 15

Dir liéu qPCR cho mirc d9 AR mRNA tuong d6i theo thi nghiém TagMan trong c4c té bao MCF7
duoc xir Iy véi "ASO 10" tai 0 (d6i chimg am), 1, 10, 100, or 1,000 zM trong 24 gid so vé6i dbi chung
am. (phan tich bﬁng t-test)
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Hinh 16

Bo dai dién cua hinh anh huynh quang AR THC (mau d6) va DAPI (mau xanh) cho cdc miu mé thu
duge tir chudt duogce tiém dudi da véi "ASO 10" & 0 (déi chimg 4m), 0,01 hodc 0,1 pmol/Kg, 2X

mdi tuan trong thdi gian 4 tuan.

Da Gan Tinh hoan Tuyén tidn lidt

AS0 0,01 pmole/Kg Pé&i chirng &m

ASO 0 1 pmole/Kg






