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(54) DUQC PHAM CHUA OLIGONUCLEOTIT SGI KEP
(57) Sang ché dé cap dép oligonucleotit soi kép bao gdm oligonucleotit CpG dugc dé cip
dudi day, ¢ dang (ﬁn xuat axit nucleic c¢é hoat tinh kich thich mién dich.
Ta dugc bao gom oligonucleotit sgi keép, trong do
soi thir nhét 13 oligonucleotit CpG gom tur 8 dén 50 nucleotit,
so1 thir hai 1a oligonucleotit gom tur 8 dén 60 nucleotit va bao gdm trinh ty c6 kha nang
lai vo1 soi thu nhat, va lipit lién két v6i soi thir hai qua doan ndi. Sang ché ciing dé cap dén
dugc pham chira oligonucleotit sg1 kép nay.
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Linh vye ky thuit dwoc dé cap
Sang ché dé cap dén din xuét axit nucleic c¢6 hoat tinh kich thich mién
dich. Cu thé hon, sang ché dé cép dén oligonucleotit soi kép trong d6 s¢i thr

nhét 12 oligonucleotit CpG, va soi thi hai lién két véi lipit.

Tinh trang ky thuit cia sang ché

Vacxin vén 1a thudc dung cho bénh nhiém khudn hodc ung thu sir dung
dap tng mién dich dic hiéu khang nguyén. T4 dugc 1a hop chét ¢6 hoat tinh
kich thich mién dich ma dugc st dung dé ting cuong hiéu qua hodc do bén cia
vacxin, va céc loai t4 dugc khac nhau nhu mudi nhdm, nhii twong va liposom
da duoc nghién ctru hodc phat trién (tai li€u phi sang ché 1 hoic tuong tu).

Oligodeoxynucleotit s¢gi don bao gdm motif dinucleotit cua xytosin
guanin (5°-CpG-3’) (ssCpG ODN) dugc biét dén 12 mot trong sb céc ta duge.
ssCpG ODN 1la céac phdi ti ciia thu thé gidng Toll 9 (Toll-like receptor 9,
TLR9Y), va céc tdc nhan gdy cam Gng cuc ky hiéu qua cia cac dép Gng mién
dich Th1l ho#c lympho bao T doc té bao (cytotoxic T-lymphocyte, CTL) thong
qua TLR9 dé kich thich hé mién dich. Tuy nhién, cd cac vAn d& lién quan dén
dd én dinh, tinh doc, dugc dong hoc in vivo hodc van dé trong ty cua cac
ssCpG ODN khi st dung mdt minh. Phuong phdp ma ssCpG ODN dugc két
nang trong hat nano dugc tao ra tir 16p kép lipit (tai li€u phi séng ché 2),
phuong phép ma lipit lién két v6i ddu 5° ciia ssCpG ODN (tai liéu phi sang ché
3 hodc tai liéu phi sang ché 1) hodc phuong phap twong tu duge biét dén 1a
bién phap dé giai quyét cic van dé nay.

Hon nita, da biét rang dic tinh cta ta dugc bi bién mét khi ssCpG ODN
dugc st dung l1am ADN soi kép (dsCpG ODN) bang cach U s¢i thu nhat va soi
thtr hai (tai liéu phi sang ché 4). Tai liéu phi sang ché 5 boc 16 rang khi chi ¢6
mot minh thi dsCpG ODN khong thé hién hoat tinh kich thich mién dich,
nhung khi dsCpG ODN dugc két nang trong hat lipofectin, thi dsCpG ODN bao
gdm motif CpG hodc motif GpC lai thé hién hoat tinh kich thich mién dich.

Tai liéu vién dan
Tai liéu sang ché
Tai liéu sang ché 1: W02013/151771
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Tai liéu phi sang ché

Tai liéu phi sang ché 1: Trends in immunology, 2009, 30(1), 23-32

Tai liéu phi sdng ché 2: Advanced Drug Delivery Review, 2009, 61(3),
233-242

Tai liéu phi sang ché 3: Nature, 2014, 507, 519-522

Tai li€u phi sang ché 4: Bur. J. Immunol., 2003, 33, 1382-1392

Tai li€u phi sang ché 5: BMB reports, 2010, 43(3), 164-169

Ban chit k§ thuit ciia sang ché
Vén @& cin dugce sang ché giai quyét

Muc dich cta sang ché 1a dé xut cac din xudt axit nucleic méi c6 hoat
tinh kich thich mién dich, céc dan xuét nay hitu ich dé lam t4 duoc cho vacxin
va/hodc dé 1am chinh vacxin.

Céach thic giai quyét vin dé

Tai lidu phi séng ché 4 va tai liéu phi séng ché 5 boc 19 réng viéc cho
str dung dsCpG ODN khong th hién hoat tinh kich thich mién dich. Hon nita,
tai liéu phi sang ché 5 boc 16 réng khi dsCpG ODN dugc két nang trong hat
lipofectin, dsCpG ODN bao gdm motif CpG (ODN4531) hodc motif GpC
(ODN4531GC) gay ra su biéu hién IL-8 va HLR-DRA, nghia la bing phuong
phép doc 1ap voi trinh tu CG. Dya trén sy viéc la dsCpG ODN bi thoai bién
nhanh trong té bao so véi ssCpG ODN, tai liéu nay goi y ring ly do ma dsCpG
ODN dugc két nang trong hat lipofectin lai thé hién hoat tinh kich thich mién
dich 12 viéc két nang dsCpG ODN c6 thé bao vé n6 khong bi thodi bién nhanh
(trang 165, cot bén phai, dong 14 dén 16).

Cac tac gid sang ché di nghién ctu chuyén séu dé téng hop
oligonucleotit sgi kép (oligonucleotit soi kép lién két lipit theo sing ché),
trong do sgi thu nhat 13 oligonucleotit CpG, va soi thir hai 1a oligonucleotit bao
gdm trinh tu c6 kha ning lai v6i sgi thir nhét va lién két voi lipit. Ho phat hién
ra rang tinh cdm Gng ctia CTL ddc hiéu khang nguyén bdi vacxin dugc ting
cuong va thé hién tdc dung chéng khéi u bang cach cho sir dung oligonucleotit
soi kép lién két lipit theo sang ché lam t4 dugc cung vé6i peptit khang nguyén
cta khdi u (khi oligonucleotit sgi kép lién két lipit theo sang ché duoc str dung

lam t4 duoc, nd cling dugc goi la “td duwoc theo sang ché”). Ngoai ra, ho phat
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hién ra ring c6 oligonucleotit s¢i kép lién két lipit trong sang ché ma ty né thé
hién tac dung chéng khdi u manh, nghia 1a, c¢6 tinh hitu ich dé lam vacxin
chéng ung thu (khi oligonucleotit s¢i kép lién két lipit theo séng ché dugc st
dung lam vacxin, né ciing dugc goi la “vacxin theo sang ché”). Nghia Ia,
oligonucleotit sgi kép lién két lipit theo sdng ché ¢6 hoat tinh kich thich mién
dich. Hon nita, oligonucleotit soi kép lién két lipit theo sang ché c6 do on dinh
chuyén héa, do tan trong nude cao, va it tinh doc nén du an toan dé dung lam
thudc.

Vi du, khi t4 dugc theo sang ché trong d6 s¢i thir hai 1a oligonucleotit
ADN, oligonucleotit gdm cac din xuét nucleosit c6 OMe & vi tri 2' cua dudng
hodc oligonucleotit gdm cac din xuét nucleosit ¢6 F & vi tri 2' cia dudng dugc
sit dung cung vé&i peptit khang nguyén cua khéi u, chung thé hién tinh cam ung
CTL ting cudng hodc tdc dung chéng khéi u manh so v6i ssCpG ODN (vi du,
két qua 1-A, B, két qua 7-A, B va két qua 9-A, B trong Vi du 3). Mt khac,
oligonucleotit s¢i kép li€n két lipit trong d6 soi tht hai la oligonucleotit ARN
(SEQ-40) khong ¢6 tac dung chéng khéi u (Két qua 7-B).

Khi t4 dugc theo sang ché trong d6 lipit bao gdm hai trong s céac
mach axyl c6 tr 14 dén 24 nguyén tir cacbon lién két & ddu 3’ hodic 5’ cla soi
thtr hai dugce st dung cung véi peptit khang nguyén cua khéi u, t4 duoc nay thé
hién tac dung chdng khédi u manh so v&i ssCpG ODN (vi du, két qua 2-A, B
trong vi du 3). Mit khac, khi oligonucleotit sgi kép trong d6 lipit bao gdm hai
mach axyl ¢6 10 nguyén tu cacbon lién két & ddu 5° cua soi tha hai (SEQ-12)
duoc st dung cung vai peptit khang nguyén ctia khdi u, n6 khong thé hién tac
dung chéng khéi u ting cudng so véi ssCpG ODN. Ngoai ra, khi ta dugc theo
sang ché trong do lipit bao gdbm hai trong sd cac mach axyl c6 tir 12 dén 20
nguyén tr cacbon lién két & ddu 3’ hodc 5’ cia soi tht hai, va hon ntra lipit
lién két & dau kia dugc st dung cung véi peptit khang nguyén cla khdi u, ta
duoc nay thé hién tinh cdm ung CTL ting cuong hodc tic dung chéng khéi u
manh so v§i ssCpG ODN (vi du, két qua 3-A, B trong vi du 3).

Khi t4 duge theo sang ché trong d6 chidu dai cua soi thir hai bing 50%
dén 100% chidu dai cua sgi thir nhét (oligonucleoti CpG) duoc st dung cung

vGi peptit khang nguyén cua khéi u, t4 dugc nay thé hién mtc do cam tng CTL
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ting cuong hodc tdc dung chéng khéi u manh so véi ssCpG ODN (vi du, két
qué 4-A, B, két qua 5-A, két qua 8-A, B va két qua 9-A, B trong vi du 3).

Khi ta dugc theo sang ché trong d6 lipit lién két voi sgi tht hai qua
doan ndi oligonucleotit (vi du, dGdG, dTdT va dAdA) dugc st dung cung véi
peptit khang nguyén cua khéi u, ta dugc nay thé hién mtrc dd cam ung CTL
ting cuong hon hodc tidc dung chéng khéi u manh hon so v6i ta dugc theo sang
ché khong c6 doan ndi (vi du, két qua 8-A, B trong vi du 3).

Ngoai ra, cac oligonucleotit soi kép lién két lipit theo sang ché khong
c6 tinh doc toan than, va diéu nay goi y vé d6 an toan cao (vi du 5).

Hon nita, két qua gdy mién dich bang t4 dugc theo sdng ché va protein
PCRYV c¢6 ngudn gdc tir Pseudomonas aeruginosa vén 14 nguyén nhan giy bénh
nhi®m khuén ciing goi ¥ vé hoat tinh kich thich mién dich & dang t4 dugc cla
vacxin dbi v&i bénh nhidm khuin (vi du 6).

Khi ta dugc theo sang ché trong d6 lipit lién két v6i soi th hai qua
doan nbi oligonucleotit (dGdGdGdGdG) (SEQ-121) dugc st dung mdt minh, ta
duoc nay thé hién tac dung chéng khéi u manh so véi ssCpG ODN (vi du 4).

Nhu viy, sang ché dé cap dén céc dbi twong sau day.

(A1) Oligonucleotit sgi kép, trong do6

soi thir nhét 1a oligonucleotit CpG gdm tir 8 dén 50 nucleotit,

soi tha hai 12 oligonucleotit gdm tir 8 dén 60 nucleotit va bao gdm trinh
tu ¢6 kha nang lai v&i soi thu nhat, nhung ngoai trr oligonucleotit ARN,

chidu dai cta soi tht hai 16n hon hodic bang 50% chiéu dai cla sgi th
nhét, va

lipit bao gdm (cac) mach hydrocacbon chua tir 12 dén 30 nguyén t& C
lién két véi soi thir hai qua doan nbi.

(A2) Oligonucleotit soi kép theo muc (A1), trong d6 oligonucleotit cua
soi thr hai la oligonucleotit gﬁ”)m nucleosit ADN va/hodc cac din xuét
nucleosit.

(A3) Oligonucleotit sgi kép theo muc (A2), trong do din xuit nucleosit
12 nucleosit ¢c6 nhom thé & vi tri 2' cia dudng va/hodc nucleosit ¢6 ciu tric cau
gitta vi tri 4' va vi tri 2' cua dudng.

(A4) Oligonucleotit sgi kép theo muc (A3), trong d6 clu trac ciu gitta
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vi tri 4' va vi tri 2' cta duong 1a 4°-(CH2)m-0-2’, trong d6 m la s6 nguyén nim
trong khodng tu 1 dén 4.

(A5) Oligonucleotit s¢gi kép theo muc bat ky trong sb cdc muc tir (Al)
dén (A4), trong d6 lipit 1a diaxyl lipit.

(A6) Oligonucleotit s¢i kép theo muc bat ky trong sb cac muc tir (A1)
dén (AS), trong d6 lipit lién két & ddu 3° va/hodc dau 5° cua soi thir hai.

(A7) Oligonucleotit sgi kép theo muc bit ky trong sb cac muc tir (Al)
dén (A6), trong d6 doan ndi 1a doan ndi oligonucleotit.

(A8) Oligonucleotit sgi kép theo muc (A7), trong d6 doan ndi 1a -
(dX")u-, trong d6 tirng nhom X' doc 14p 1a A, G, C hodc T, va u 1a sb nguyén
nam trong khoang tir 1 dén 8.

(A9) Oligonucleotit s¢i kép theo muc (Al) dugc chon tir nhom gdm
SEQ-61, SEQ-119, SEQ-121, SEQ-170 va SEQ-192.

(A10) Oligonucleotit s¢i kép theo muyc (A1) dwoc chon tir nhom gdm
SEQ-59, SEQ-166, SEQ-168, SEQ-216, SEQ-272, SEQ-280, SEQ-290, SEQ-
294, SEQ-310, SEQ-373 va SEQ-384.

(A11) Duoc phdm bao gdm oligonucleotit s¢i kép theo muc bat ky
trong s& cac muc tir (A1) dén (A10).

(A12) Dugc pham theo muc (A11), con bao gdm khang nguyén.

(A13) Phuong phép diéu tri hodc phong ngira bénh ung thu hodc bénh
nhidm khudn, bao gdm budc cho st dung oligonucleotit sgi kép theo muc bét
ky trong s cac muc tir (A1) dén (A10).

(A14) St dung oligonucleotit soi kép theo muc bat ky trong sb cac muc
tr (A1) dén (A10) dé san xuét tac nhan dung dé diéu tri hodc phong ngira bénh
ung thu hodc bénh nhidm khudn.

(A15) Oligonucleotit s¢i kép theo muc bt k¥ trong sd cac muc tir (Al)
dén (A10) dung dé didu tri hodc phong ngira bénh ung thu hodc bénh nhiém
khuén.

(A16) Duogc phdm theo muc (A12), trong d6 khing nguyén 1a khang
nguyén vi sinh vat, khang nguyén tu than hodc chét gy nghién.

(A18) Dugc phiam theo muc (A16), trong d6 khang nguyén vi sinh vét

12 khang nguyén vi khudn, khang nguyén virut hodc khiang nguyén ky sinh
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trung.

(A18) Duoc phdm theo muc (A16), trong d6 khang nguyén tu than la
khang nguyén khdi u, khdng nguyén lién quan dén bénh Alzheimer, khang
nguyén ddi véi khang thé ngudi, hodc khang nguyén ma dugc biéu hién tlr céc
yéu t6 retrovirut ndi sinh cia ngudi.

(A19) Dugc phidm theo muc (A16), trong d6 chét gdy nghién 1a nicotin
hoic cocain.

(A20) Phuong phép lam tdng ddp Gng mién dich & d6i tuwgng bao gdm
bude cho dbi tuong nay st dung duge pham theo muc bat ky trong sb cac muc
(A12), (A16) dén (A19) véi luong hitu hiéu.

(A21) Phuong phép theo muc (A20), trong d6 dép Ung mién dich 1a sy
ting tinh cam Ung ctia lympho bao T doc t& bao dic hiéu so voi ddi chirg.

(A22) Phuong phdp theo muc (A20) hodc (A21), trong do dbi tuong
méc bénh ung thu hodc bénh nhiém khuén.

Ngoai ra, sang ché con bao gdm céc ddi tuong sau day.

(B1) T4 dugc gdm oligonucleotit soi kép, trong d6

soi thir nhét 13 oligonucleotit CpG gdm tir 8 dén 50 nucleotit,

soi thi hai la oligonucleotit gdm tir 8 dén 60 nucleotit va bao gdm trinh
tu c6 kha nang lai v6i sgi thr nhét, va

lipit lién két v6i soi thir hai qua doan néi.

(B2) T4 dugc theo muc (B1), trong d6 oligonucleotit ctia soi thir hai la
oligonucleotit gdm nucleosit ADN va/hodc cic din xuét nucleosit.

(B3) T4 dugc theo muc (B2), trong do din xuét nucleosit 1a nucleosit ¢6
nhom thé & vi tri 2' cia dudng va/hodc nucleosit ¢o cAu truc cdu gitta vi tri 4'
va vi tri 2' cia dudng.

(B4) T4 dugc theo muc (B3), trong d6 nhém thé 1a OCHs.

(B5) T4 dugc theo muc bat ky trong sé cac muc tir (B1) dén (B4), trong
do lipit 1a diaxyl lipit.

(B6) Ta dugc theo muc (B5), trong d6 mach axyl cua diaxyl lipit c6 tu
14 dén 30 nguyén tt cacbon.

(B7) T4 dugc theo muc (B5) hodc (B6), trong d6 lipit lién két & dau 5°

cua soi tht hai.
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(B8) T4 dugc theo muc bat ky trong sb cac muc tir (B1) dén (B7), trong
d6 chidu dai cta soi thi hai 16n hon hodc bing 50% chiéu dai ctia s¢i thi nhat.

(B9) T4 dugc theo muc bit ky trong s6 cac muc tir (B1) dén (B9), trong
d6 doan ndi 12 doan nbi oligonucleotit.

(B10) T4 dugc theo muc (B9), trong d6 doan ndi 1a dX'dX?, trong d6
X! hodc X?1a A, G, C hodc T.

(B11) Ché phém vacxin bao g@)m khang nguyén va td dugc theo muc bét
ky trong sb cac muc tir (B1) dén (B10).

(B12) Ché phdm vacxin theo myc (B11), trong d6 khiang nguyén la
khang nguyén vi sinh vét, khang nguyén tu than hoac chit gay nghién.

(B13) Ché pham vacxin theo muc (B12), trong d6 khang nguyén vi sinh
vat 1a khang nguyén vi khuén, khang nguyén virut hodc khang nguyén ky sinh
trung.

(B14) Ché phadm vacxin theo muc (B12), trong d6 khang nguyén ty than
1a khang nguyén khéi u, khang nguyén lién quan dén bénh Alzheimer, khang
nguyén dbi v6i khang thé ngudi, hodc khang nguyén ma duge biéu hién tir cac
yéu t6 retrovirut ndi sinh cia ngudi.

(B15) Ché phdm vacxin theo muc (B12)trong d¢6 trong dé chat giy
nghién 12 nicotin hodc cocain.

(B16) Phuong phap lam ting ddp ung mién dich & ddi twgng bao gdm
bude cho dbi tugng nay st dung ché phdm vacxin theo muyc bét ky trong s céc
muc tir (B11) dén (B15) véi lugng hitu hiéu.

(B17) Phuong phéap theo muc (B16), trong d6 dap ing mién dich Ia su
ting tinh cdm Gng cua lympho bao T doc té bao dic hiéu duoc cam ung so voi
dbi chung.

(B18) Phuong phap theo muc (B16) hodc (B17), trong do dbi tuwong
mAc bénh ung thu hodc bénh nhidm khuén.

(B19) Phuong phép diéu tri bénh ung thu hoic bénh nhiém khuéin, bao
gdm buéc cho dbi twong st dung ché phidm vacxin theo muc bat ky trong sb
cdc muc tir (B11) dén (B14) véi lugng hitu hiéu dé lam giam mot hodc nhiéu
triéu chirng cua bénh ung thu hodc bénh nhiém khuén so véi ddi chirng.

Hiéu qua cia sang ché
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Oligonucleotit soi kép lién két lipit theo sdng ché thé hién hoat tinh
kich thich mién dich vuot trdi chdng lai khang nguyén dich. Khong phét hién
thy tinh doc toan than, va do d6 ching dugc du dinh st dung lam thudc &

dang t4 dugc cho vacxin hodc chinh vacxin.

M6 ta vin tit cac hinh vé

Fig.1 th& hién tac dung chéng khéi u khi ssCpG ODN (ODN1826, SEQ-
1), dsCpG ODN (SEQ-4) hodc ta duoc theo sang ché (SEQ-16) dugc st dung
cung vd&i peptit khdng nguyén cua khéi u (peptit TRP2).

Fig.2 thé hién tic dung chdng khdi u khi ssCpG ODN (ODN1826, SEQ-
1) hodc t& dugc theo sing ché c6 lipit & ca hai dau (SEQ-46 hoic SEQ-48)
dugc sit dung cung véi peptit khdng nguyén cua khéi u (peptit TRP2).

Fig.3 thé hién tac dung chéng khdi u khi ssCpG ODN (ODN1826, SEQ-
1), ssCpG ODN mang phéi tir lipit (SEQ-2) hodc ta dugc theo sing ché ma
chidu dai cta soi bd tro 12 khic biét (SEQ-8 hodc SEQ-10) dugc sit dung cung
véi peptit khang nguyén cua khédi u (peptit TRP2).

Fig.4 thé hién tic dung chéng khéi u khi ssCpG ODN (ODN1826, SEQ-
1), ssCpG ODN mang phdi tir lipit (SEQ-2), ta duoc theo sédng ché (SEQ-26)
hoic Montanide dugc st dung cung vdi peptit khdng nguyén cua khéi u (peptit
TRP2).

Fig.5 thé hién tac dung chéng khdi u khi ssCpG ODN (ODN1826, SEQ-
1), ssCpG ODN mang phéi tir lipit (SEQ-2) hodc ta duge theo sang ché (SEQ-
38) duoc st dung cung vd&i peptit khang nguyén cua khéi u (peptit TRP2).

Fig.6 thé hién tdc dung chdng khdi u khi ssCpG ODN (ODN2006, SEQ-
49), ti duoc theo sang ché ma chidu dai cta sgi bd trg 1a khac bigt (SEQ-51
hodc SEQ-61) hodc ta dugc theo sang ché cé doan ndi (SEQ-63 hodc SEQ-65)
duogc st dung cung voi peptit khang nguyén cua khéi u (peptit TRP2).

Fig.7 thé hién tdc dung chdng khéi u khi ssCpG ODN (ODN2006, SEQ-
49) hodc ta dugc theo sang ché trong d6 monome nucleic ciia sgi bd tro 1a 2°-
OMe-ARN (SEQ-67 hoic SEQ-69) dugc sir dung cung véi peptit khang nguyén
ctia khbi u (peptit TRP2).

Fig.8 thé hién tic dung chdng khdi u khi ssCpG ODN (ODN2006, SEQ-

49) hoac t4 dugc theo sing ché c6 doan ndi oligonucleotit (SEQ-119 hoac
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SEQ-192) dugc st dung cung voi peptit khiang nguyén cia khéi u (peptit
TRP2).

Fig.9 thé hién tac dung chéng khdi u khi ssCpG ODN (ODN2006, SEQ-
49) hodc t4 dugce theo sang ché c¢6 doan ndi oligonucleotit (SEQ-121) dugc st
dung cung véi peptit khang nguyén cua khéi u (peptit TRP2).

Fig.10 thé hién tac dung chéng khéi u khi ssCpG ODN (ODN2006,
SEQ-49) hodc ta dugc theo sang ché ¢6 doan nbi oligonucleotit (SEQ-152 hodc
SEQ-158) dugc st dung cung v&i peptit khdng nguyén cua khéi u (peptit
TRP2).

Fig.11 thé hién tac dung chéng khéi u khi ssCpG ODN (ODN2006,
SEQ-49) hodc td dugc theo sang ché trong d6 lipit lién két & ddu 3’ va/hoic
ddu 5> (SEQ-188, SEQ-192 hodc SEQ-194) dugc st dung cung voi peptit
khing nguyén cua khéi u (peptit TRP2).

Fig.12 thé hién tac dung chéng khéi u khi ssCpG ODN (ODN2006,
SEQ-49) hoac ta dugc theo sidng ché c6 doan ndi oligonucleotit (SEQ-164)
dugc s dung cung v6i peptit khdng nguyén cua khéi u (peptit TRP2).

Fig.13 thé hién tac dung chéng khéi u khi ssCpG ODN (ODN2006,
SEQ-49) hodc ta duoc theo sang ché trong do lipit lién két chi & dau 3’ (SEQ-
170) duoc st dung cung v6i peptit khang nguyén cta khéi u (peptit TRP2).

Fig.14 thé hién tic dung chéng khdi u cta ssCpG ODN (ODN2006,
SEQ-49) hodc vacxin theo sang ché (SEQ-121) khi ving mit peptit khang
nguyén ctia khoi u.

Fig.15 th& hién hidu gia khang thé sau khi sir dung dud¢i da vacxin
khang nguyén PCRV cung v6i ssCpG ODN (ODN2006, SEQ-49), ta dugc theo
sang ché (SEQ-61 hoic SEQ-121) hodc ta dugc Freund.

MO té chi tiét sang ché
Céc thuét ngit duge st dung & ddy, trir khi dugc néu theo cach khac, s&
duoc st dung theo nghia thudng dung trong linh vyc.
Trong sang ché, phuong phap thao tac di truyén ma da biét 1o trong
linh vuc thi ¢6 thé duogc sir dung. Vi du, ddy 1a phuong phdp dugc mo té trong
Molecular Cloning, A Laboratory Manual, Fourth Edition, Cold Spring Harbor

Laboratory Press (2012), ho#ac Current Protocols Essential Laboratory
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Techniques, Current Protocols (2012).

Cac thuat ngir dugc st dung trong phidn mo ta nay dugc giai thich dudi
day. Mdi thuat ngft, trir khi dwgc néu theo cach khac, c6 cung y nghia khi n6
dugc st dung moOt minh ho#c cung véi cac thuit ngir khéc.

Trong phin md ta nay, “t4 duge” dung dé chi hop chét c6 hoat tinh kich
thich mién dich ma duogc st dung détﬁng cuong hiéu qué hodc do bén cia dap
rng mién dich cta khang nguyén vacxin.

“Nucleosit” dung dé chi hop chit trong d6 bazo axit nucleic va duong
duoc lién két boi lién két N-glycosit.

“Oligonucleotit” dung dé chi cac nucleotit trong d6 mot s6 loai
nucleotit giéng nhau hoic khdc nhau dugc lién két boi lien két gitta cac
nucleosit nhu 1ién két phosphodieste.

Lién két gitra dudng va dudng trong oligonucleotit (lién két gitta cac
nucleosit) c¢6 thé 1a lién két c6 axit nucleic twy nhién, phosphodieste (D-oligo),
lién két dugc cai bién nhan tao hodc lién két khong c6 nguyeén ti phospho. Lién
két bt k¥ ma da biét ro trong linh vyc nay thi déu co6 thé dugce sir dung. Céc vi
du vé& lién két dugc cai bién nhan tao 1a phosphorothioat (S-oligo),
metylphosphonat (M-oligo) va boranophosphat. Hon nita, lién két dugc md ta
trong W02013/022966, W02011/005761, WO2014/012081, WO2015/125845
hodc tai liéu tuong tu thi déu c6 thé dugc st dung. Vi du vé lién két khong co
nguyén tt phospho la nhém thé hoa tri hai duoc tao dan xuét tir carboxyclyl
khong thom hodc nhém twong tu dugce thé bang alkyl, carboxyclyl khong thom,
haloalkyl hodc halogen. Vi du c6 thé k& dén 1a nhom thé hoa tri hai duoc tao
din xudt tir siloxan, sulfua, sulfoxit, sulfon, axetyl, axetyl format, axetyl
thioformat, axetyl metylen format, axetyl thioformat, alkenyl, sulfamat,
metylenimino, metylenhydrazino, sulfonat, sulfonamit, amit hodc nhom tuong
tu. Trong oligonucleotit, cc lién két c6 thé 1a gidng hodc khac nhau.

Trong phidn mo ta nay, “nucleosit ADN” hodc “nucleosit ARN” dung aé
chi nucleosit ADN tu nhién hodc nucleosit ARN ty nhién, va mot phén cua
nucleotit, ma 1a 1 don vi cho hop phan oligonucleotit. “Nucleosit ADN tu

nhién” 14 hop chat nhu duéi day.
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trong d6 Bx 14 adenin, guanin, xytosin hodc thymin,

“Nucleosit ARN ty nhién” 13 hop chét nhu dudi day.

trong d6 Bx» 1a adenin, guanin, xytosin hodc turaxil.

“Oligonucleotit ADN” dung dé chi oligonucleotit ma mot sb nucleosit
ADN dugc lién két, va “oligonucleotit ARN” dung dé chi oligonucleotit ma
mot s6 nucleosit ARN dugc lién két.

Trong phin md ta nay, “dan xuit nucleosit” dung dé chi nucleosit c6
bazo nucleic va’/hodc phén duong ctia nucleosit ADN hodc nucleosit ARN dugc
cai bién nhan tao. Dang cai bién cho nucleosit bt ky da duogc biét 1o trong linh
vuc nay thi déu c6 thé duoc st dung.

Céc vi du vé dang cai bién cho bazo nucleic 12 5-metylxytosin, 5-
hydroxy metylxytosin va 5-propynylxytosin.

Vi du v& cai bién déi v6i phan dudng 1a nhém thé & vi tri 2° cla dwong.
Cac vi du c6 th k& dén 1a 2°-F, 2°-OCHj3 (2°-OMe) va 2°-OCH2CH2OCH3 (2°-
MOE).

Vi du khéc ¢6 thé k& dén 1a ciu truc ciu sau day gitra vi tri 4° va vi tri
2’ cua duong.

4’-(CR'R*)m-0-2’, 4’-(CR'R?»)m-S-2’, 4’-(CR'R?)m-O-C(=0)-2°, 4’-
(CR'R?)m-NR3-0-(CR'R?)m;-2", 4°-(CR'R?)m;-C(=0)-NR3-2°, 4°-(CR'R*)m>-
C(=0)-NR3-Y*-2’, 4’-(CR'R?)m;-SO2-NR?*-2’, hodc

4' o
R! /
R? N
mTl s
Y%
\Yz
trong do

Y*1a O, S, NH hodc CHoa,
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mdi nhom R' ddc 14p 1a nguyén t& hydro, halogen, xyano, alkyl dugc
thé hodc khong duoc thé, alkenyl duoc thé hoic khong duogc thé hoic alkynyl
duoc thé hodc khong dugc thé,

mdi nhém R? ddc 14ap 1a nguyén t hydro, halogen, xyano, alkyl dugc
thé hoic khong duoc thé, alkenyl duge thé hogc khong dugc thé hoic alkynyl
duqcthéhoéckhéngduqcth&

R3 1a nguyén tir hydro, alkyl duoc thé hodc khong duogc thé, alkenyl
duoc thé hoic khong duoc thé,zﬂkynyl duogc thé hoic khong duoc thé,
carboxyclyl thom duoc thé hoidc khong dugc thé, carboxyclyl khong thom dugc
thé hoic khong duoc thé, heteroxyclyl thom dugc thé hodc khong dugc thé,
heteroxyclyl khong thom duoc thé hoac khong duogc thé, carboxyclylalkyl
thom dugc thé hoic khong dugc thé, carboxyclylalkyl khong thom dugc thé
hodc khong dugce thé, heteroxyclylalkyl thom dugc thé hodc khong duoc thé
ho#c heteroxyclylalkyl khong thom dugc thé hodc khong dugc thé,

Y! 1a CR* hoic N,

Y? 1a CR’ hodc N,

Y3 12 CR® ho#c N,

R4, R va R® doc 1ap 1a nguyén t hydro, halogen, xyano, alkyl dugc thé
hodc khong dugc thé, alkenyl duoc thé hodc khong dugc thé, alkynyl dugc thé
hodc khong dugc thé, amino dugc thé hodc khong dugc thé, alkyloxy dugc thé
hodc khoéng dugc thé, alkylcarbonylamino dugc thé hoidc khong dugc thé,
alkenylcarbonylamino dugc thé hoic khong dugc thé, alkynylcarbonylamino
dugc thé hoic khong dugc thé, alkylcarbamoyl dugc thé hoac khong duoc thé,
alkenylcarbamoyl dugc thé hodc khong duge thé, hodc alkynylcarbamoyl duoc
thé hodc khong duoc thé,

m 12 sd nguyén nam trong khoang tir 1 dén 4,

m; 14 s& nguyén nam trong khoang tir 0 dén 3, va

m2 1a 0 hoac 1.

T4t hon, néu R! va R? 1a nguyén tr hydro.

Tét hon, néu R® 1a nguyén t& hydro, alkyl, alkenyl, alkynyl,
carboxyclyl thom, carboxyclyl khong thom, heteroxyclyl thom, heteroxyclyl
khong thom, carboxyclylalkyl thom, carboxyclylalkyl Kkhong thom,
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heteroxyclylalkyl thom ho#c heteroxyclylalkyl khong thom, va c6 thé c6 mot
hoidc nhiéu nhom thé dwoc chon tir nhém a.

Nhom a: nhom hydroxyl, alkyl, alkyloxy, mercapto, alkylthio, amino,
alkylamino va halogen.

Tt hon, néu ciu tric cdu 1a 4’-(CR'R*)m-0-2’ hodc 4’-(CR'R?)m-
C(=0)-NR3-2° (AmNA, axit nucleic c6 lién két cdu),

trong do,

mdi nhém R! ddc 1ap 1a nguyén t& hydro, halogen, xyano, alkyl dugc
thé hodc khong duoc thé, alkenyl dugc thé hodc khong dwoc thé hodc alkynyl
dugc thé hodc khong duge thé,

mdi nhém R? ddc 1ap 1a nguyén t& hydro, halogen, xyano, alkyl dugc
thé hodc khong dugc thé, alkenyl dugc thé hodc khoéng dugc thé hoidc alkynyl
duoc thé hodc khong dugc thé,

R3 1a nguyén t&r hydro, alkyl dugc thé hoic khong duoc thé, alkenyl
duoc thé hoic khong duogc thé hodc alkynyl dugc thé hoac khong duoc thé,

m 12 sb nguyén niam trong khoang tir 1 dén 4, va

mi 12 s6 nguyén nim trong khoang tur 0 dén 2.

Tét hon nita, néu céu tric ciu 13 4’-(CHz)m-O-2°, trong d6 m la sb
nguyén nam trong khoang tur 1 dén 4, hodc 4°-C(=0)-NR3-2’, trong d6 R® 1a
nguyén tu hydro hodc alkyl.

4’>-(CH2)m-0-2’, trong d6 m la s6 nguyén niam trong khoang tir 1 dén
4, t6t hon nita 1a 4°-CH-0-2° (LNA, Locked nucleic acid (axit nucleic bi
khéa)). Céac vi du va cac phuong phiap cho viéc didu ché dugc md ta trong
W098/39352, W02003/068795, W02005/021570 hodc tai li€u tuong tu.

Tét hon nita, néu 4°-C(=0)-NR3-2’, trong d6 R? la nguyén t hydro
hodc alkyl, 1a 4’-C(=0)-NCH3-2’. Céc vi du va cdc phuong phéap cho viée diéu
ché dugc mo ta trong W0O2011/052436.

Cac vi du vé dang cai bién di dugc biét rd cua nucleotit va phuong
phép cai bién trong linh vuc nay dugc md ta trong cac tai liu sdng ché sau
day.

W098/39352, W099/014226, W02000/056748, W02005/021570,
W02003/068795, WO02011/052436, W02004/016749, W02005/083124,
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W02007/143315, W02009/071680, W02014/112463, W0O2014/126229 va tai
liéu tuong tu.

“Halogen” bao gdm nguyén t&r flo, nguyén t&r clo, nguyén tir brom va
nguyén tir iot. Nguyén t&r flo va nguyén tir clo dwoc ddc biét vu tién.

“Alkyl” bao g6n1nhénlhydrocacbon1nachth§ng hodc mach nhdnh c6
tr 1 dén 15 nguyén tir cacbon, tot hon 1a tir 1 dén 10 nguyén t&r cacbon, tdt hon
nita 1a tir 1 dén 6 nguyén t&r cacbon va tham chi tdt hon nita 1a tr 1 dén 4
nguyén ti cacbon. Céc vi du c6 thé k& dén bao gbm metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl, n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl va
n-dexyl.

Phuong 4n dugc uwu tién cia “alkyl” la metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl hodc n-pentyl. Phuong an
duoc wu tién hon 13 metyl, etyl, n-propyl, isopropyl hodc tert-butyl.

“Alkenyl” bao g6H1nhénlhydrocacbon1nachth§ng hodc mach nhanh
chtra tir 2 dén 15 nguyén tr cacbon, t6t hon 1a tr 2 dén 10 nguyén tr cacbon,
t5t hon nira 1a tir 2 dén 6 nguyén t cacbon va con t5t hon nira 13 tir 2 dén 4
nguyén tir cacbon, c6 mdt hodc nhidu lién k&t do6i & vi tri bat ky. Céc vi du c6
thé k& dén bao gdm vinyl, alyl, propenyl, isopropenyl, butenyl, isobutenyl,
prenyl, butadienyl, pentenyl, isopentenyl, pentadienyl, hexenyl, isohexenyl,
hexadienyl, heptenyl, octenyl, nonenyl, dexenyl, undexenyl, dodexenyl,
tridexenyl, tetradexenyl va pentadexenyl.

Phuong 4an dwgc uwu tién cia “alkenyl” 1a vinyl, allyl, propenyl,
isopropenyl hodc butenyl.

“Alkenyl” bao g6n1nhénlhydrocacbonlnachihéng hoic mach nhénh
chira tir 2 dén 10 nguyén ti cacbon, t&t hon 1 tir 2 dén 8 nguyén tr cacbon, tot
hon nita 12 tir 2 dén 6 nguyén tir cacbon va con t&t hon nira 1a tir 2 dén 4
nguyén tr cacbon, c6 mot hodc nhiéu lién két ba & (céac) vi tri bat ky. Céc vi du
c6 thé ké dén bao gdm etynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl,
octynyl, nonynyl va dexynyl. Hon nita, nhém nay co thé ¢6 (cac) lién két d6i &
(cd) vi tri bat ky.

Phuong an dwgc uu tién cia “alkynyl” 1a etynyl, propynyl, butynyl
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hodc pentynyl.

“Carboxyclyl thom” c6 nghia 12 nhém hydrocacbon vong thom ¢ dang
don vong hodc da vong cé hai hodc nhiéu vong. Cac vi du c6 thé ké dén 1a
phenyl, naphtyl, antryl va phenantryl.

Phuong 4n dugc wu tién cta “carboxyclyl thom™ la phenyl.

“Carboxyclyl khong thom” cé nghia 12 nhém hydrocacbon vong no
ho#c nhém hydrocacbon vong khéng thom chua no, 1a dang don vong hodc da
vong cé hai hodc nhiéu vong. Céc vi du vé nhém carboxyclyl khong thom, ma
& dang da vong c6 hai hodc nhiéu vong, bao gdm nhém vong ngung tu trong dé
carboxyclyl khong thom, ma & dang don vong hodc da vong c6 hai hoac nhiéu
vong, dugc ngung tu v4i vong “carboxyclyl thom” trén day.

Ngoai ra, cac vi du vé “carboxyclyl khong thom” con bao gdbm nhém

c6 lién két ciu va nhom tao ra vong spiro nhu sau:

[VaVAVAN [VaVAVAN [VAVAVAN

T4t hon, néu carboxyclyl khong thom, ma 13 don vong, 1a carboxyclyl
chira tir 3 dén 16 nguyén ti cacbon, t&t hon nita 1a tir 3 dén 12 nguyén tu
cacbon va con tdt hon nita 1a tir 4 dén 8 nguyén t& cacbon. Cac vi du ¢6 thé ké
dén bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooctyl, xyclononyl, xyclodecyl, xyclopropenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl, xycloheptenyl va xyclohexadienyl.

Céc vi du vé carboxyclyl khong thom, ma & dang da vong co6 hai hoac
nhiéu vong, bao gdm indanyl, indenyl, axenaphtyl, tetrahydronaphtyl va
florenyl.

“Heteroxyclyl thom” c¢6 nghia 1 xyclyl thom, ma & dang don vong
hodc da vong c6 hai hodc nhiéu vong, chira mgt hodc nhiéu nguyén tu khéc loai
dugc chon ddc lap tr O, S va N.

Céc vi du v& nhom heteroxyclyl thom, ma & dang da vong c6 hai hodc
nhidu vong, bao gdm nhém vong ngung tu trong d6 heteroxyclyl thom, ma &

dang don vong hodc da vong c6 hai hodc nhiéu vong, dugc ngung tu v6i vong
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“carboxyclyl thom” va/hodc “carboxyclyl khong thom™ trén day.

Tt hon, néu heteroxyclyl thom, ma & dang don vong, 13 vong ¢6 5
dén 8 canh va t6t hon nita 13 5 dén 6 canh. Cac vi du c6 thé ké dén bao gdm
pyrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazolyl, triazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, oxazolyl, oxadiazolyl,
isothiazolyl, thiazolyl va thiadiazolyl.

Céac vi du v& heteroxyclyl thom, ma & dang hai vong, bao gdm indolyl,
isoindolyl, indazolyl, indolizinyl, quinolinyl, isoquinolinyl, xinolinyl,
phtalazinyl, quinazolinyl, naphtyridinyl, quinoxalinyl, purinyl, pteridinyl,
benzimidazolyl, benzisoxazolyl, benzoxazolyl, benzoxadiazolyl,
benzisothiazolyl, benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzofuryl,
benzothienyl, benzotriazolyl, imidazopyridyl, triazolopyridyl,
imidazothiazolyl, pyrazinopyridazinyl, oxazolopyridyl va thiazolopyridyl.

Cac vi du vé heteroxyclyl thom, ma & dang da vong c6 ba hodc nhiéu
vong, bao gdm carbazolyl, acridinyl, xantenyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl va dibenzofuryl.

“Heteroxyclyl khong thom” c6 nghia la xyclyl khong thom, ma & dang
don vong hodc da vong c6 hai hodc nhiéu vong, chira mot hodc nhiéu nguyén
ti khac loai doc 1ap duge chon tor O, S va N.

Céc vi du v& nhom heteroxyclyl khong thom, ma & dang da vong c6
hai hodc nhiéu vong, bao gdm nhém vong ngung tu trong d6 heteroxyclyl
khong thom, ma & dang don vong hodc da vong c6 hai hodc nhiéu vong, duoc
ngung tu voéi vong “carboxyclyl thom”, “carboxyclyl khong thom™ va/hodc
“heteroxyclyl thom” trén day.

Ngoai ra, cdc vi du vé “heteroxyclyl khong thom” ciing bao gdm nhém

c6 lién két cdu va nhom tao ra vong spiro nhu sau:

N [VaVAVAN

—O

|

T4t hon, néu heteroxyclyl khong thom, ma & dang don vong, la vong

-17-



28880

c6 3 dén 8 canh va tbt hon nita 1a 5 dén 6 canh. Cac vi du co thé ké dén bao
gdbm dioxanyl, thiiranyl, oxiranyl, oxetanyl, oxathiolanyl, azetidinyl, thianyl,
thiazolidinyl, pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl, morpholinyl, morpholino,
thiomorpholinyl, thiomorpholino, dihydropyridyl, tetrahydropyridyl,
tetrahydrofuryl, tetrahydropyranyl, dihydrothiazolyl, tetrahydrothiazolyl,
tetrahydroisothiazolyl, dihydrooxazinyl, hexahydroazepinyl,
tetrahydrodiazepinyl, tetrahydropyridazinyl, hexahydropyrimidinyl,
dioxolanyl, dioxazinyl, aziridinyl, dioxolinyl, oxepanyl, thiolanyl, thiinyl va
thiazinyl.

Céc vi du vé heteroxyclyl khong thom, ma ¢ dang da vong c6 hai hodc
nhiéu vong, bao gdm indolinyl, isoindolinyl, cromanyl and isocromanyl.

“Alkyloxy” ding d& chi nhom trong d6 “alkyl” lién két v6i nguyén tir
oxy. Céac vi du co th8 ké dén bao gdm metyloxy, etyloxy, n-propyloxy,
isopropyloxy, n-butyloxy, tert-butyloxy, isobutyloxy, sec-butyloxy, pentyloxy,
isopentyloxy va hexyloxy.

Phuong 4n dwgc uwu tién cua “alkyloxy” 1a metyloxy, etyloxy, n-
propyloxy, isopropyloxy hodc tert-butyloxy.

“Haloalkyl” ¢6 nghia 12 nhém trong d6 mot hodc nhiéu “halogen” lién
két v6i “alkyl”. Céc vi du ¢o th8 k& dén bao gdm monoflometyl, monofloetyl,
monoflopropyl, 2,2,3,3,3-pentaflopropyl, monoclometyl, triflometyl,
triclometyl, 2,2,2-trifloetyl, 2,2,2-tricloetyl, 1,2-dibromoetyl, va 1,1,1-
triflopropan-2-yl.

Phuong 4n dugc uwu tién cua “haloalkyl” l1a triflometyl hodc
triclometyl.

“Alkylthio” c6 nghia 1a nhom trong dé “alkyl” lién két véi nguyén th
lvu huynh.

“Alkylamino” bao gdm monoalkylamino va dialkylamino.

“Monoalkylamino” cé nghia 12 nhém trong d6 nguyén t hydro lién két
v4i nguyén ti nito cua nhém amino dugc thay bang “alkyl”. Cac vi du c6 thé
k& dén bao gdm metylamino, etylamino va isopropylamino. Tét hon, néu nhom

nay la metylamino hodc etylamino.
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“Dialkylamino” c¢6 nghia 12 nhom trong d6 hai nguyén tit hydro lién két
v6i nguyén ti nito cua nhém amino dwoc thay bang hai nhom “alkyl”. Hai
nhom alkyl nay c6 thé 1a gidng hodc khic nhau. Céc vi du c6 thé ké dén bao
gdm dimetylamino, dietylamino, N, N-diisopropylamino, N-metyl-N-etylamino
va N-isopropyl-N-etylamino. Tét hon, néu nhém nay 1a dimetylamino hodc
dietylamino.

“Alkylcarbonylamino” dung dé chi nhom trong d6 mot hodc hai nguyén
tt hydro lién két v6i nguyén tt nito cia nhom amino dugce thay bing mot hoic
hai nhém alkylcarbonyl. Hai nhém alkylcarbonyl nay c6 thé 1a giéng hoic khéc
nhau. Céc vi du bao gdbm metylcarbonylamino, etylcarbonylamino,
propylcarbonylamino,  isopropylcarbonylamino, tert-butylcarbonylamino,
isobutylcarbonylamino, sec-butylcarbonylamino, dimetylcarbonylamino,
dietylcarbonylamino va N, N-diisopropylcarbonylamino.

Phuong 4n duwgc wu tién cua  “alkylcarbonylamino” la
metylcarbonylamino va etylcarbonylamino.

“Alkenylcarbonylamino” dung dé chi nhém trong d6 modt hodc hai
nguyén ti hydro lién két véi nguyén ti nito ctia nhém amino dwoc thay bang
mdt hodc hai nhom alkenylcarbonyl. Hai nhom alkenylcarbonyl nay co thé 1a
gibng hodc khac nhau. Céac vi du ¢ thé ké dén bao gdbm vinylcarbonylamino va
propenylcarbonylamino.

“Alkynylcarbonylamino” dung dé chi nhém trong d6 mot hodc hai
nguyén tir hydro lién két voi nguyén tl nito cta nhom amino dugc thay bang
mdt hodic hai nhém alkynylcarbonyl. Hai nhom alkynylcarbonyl nay co thé 1a
gidng hodc khac nhau. Cac vi du ¢co thé k& dén bao gdm etynylcarbonylamino
va propynylcarbonylamino.

“Alkylcarbamoy!” dung dé chi nhom trong d6 mot hodc hai nguyén tir
hydro lién két v6i nguyén tir nito cia nhom carbamoyl dugc thay bang mot
hodc hai nhém “alkyl”. Hai nhém alkyl ndy c6 thé 1a gidng hodc khac nhau.
Cic vi du c6 thé k& dén bao gdm metylcarbamoyl, etylcarbamoyl,
dimetylcarbamoyl va dietylcarbamoyl.

“Alkenylcarbamoyl” dung dé chi nhém trong d6 mot hodc hai nguyén

t hydro lién két v&i nguyén ti nito cia nhém carbamoyl dugc thay bang mot
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hoic hai nhom “alkenyl”. Hai nhém alkenyl nay cé thé 12 gibng hoic khéc
nhau. Cac vi du c6 thé ké dén bao gdm vinylcarbamoyl va propenylcarbamoyl.

“Alkynylcarbamoyl” dung dé chi nhom trong d6 modt hodc hai nguyén
tt hydro lién két véi nguyén tr nito cia nhom carbamoyl dugc thay bing mot
hoic hai nhém “alkynyl”. Hai nhém alkynyl nay co thé 1a giéng hodc khac
nhau. Cac vi du bao gdm etynylcarbamoyl va propynylcarbamoyl.

Phin alkyl cua “carboxyclylalkyl thom™, “carboxyclylalkyl khong
thom”, “heteroxyclylalkyl thom” hodc “heteroxyclylalkyl khong thom” Ia
gibng nhu “alkyl”.

“Carboxyclylalkyl thom” dung dé chi alkyl dugc thé bang mot hoic
nhiéu “carboxyclyl thom”. Cac vi du c6 th8 ké dén bao gdm benzyl, phenetyl,

phenylpropyl, benzhydryl, trityl, naphtylmetyl va nhém c6 cong thire
SN ‘

Phwong 4n dugc uwu tién cta “carboxyclylalkyl thom™ la benzyl,
phenetyl hodc benzhydryl.

“Carboxyclylalkyl khong thom” dung dé chi alkyl dugc thé bang mot
hodc nhiéu “carboxyclyl khong thom™. “Carboxyclylalkyl khong thom” cling
bao gdm “carboxyclylalkyl khong thom” trong d6 phan alkyl dugc thé bang
“carboxyclyl khong thom”. Céc vi du cé thé ké dén bao gdm xyclopropylmetyl,

xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl va nhom c6 cong thtre

[VaAVAVAN

“Heteroxyclylalkyl thom” dung dé chi alkyl dugc thé bing mot hoidc
nhiéu “heteroxyclyl thom”. “Heteroxyclylalkyl thom” cling bao gdbm
“heteroxyclylalkyl thom” trong do phan alkyl dugc thé bang “carboxyclyl
thom” va hodc “carboxyclyl khong thom”. Céc vi du c6 thé ké dén bao gdm

pyridylmetyl, furanylmetyl, imidazolylmetyl, indolylmetyl,
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benzothiophenylmetyl,  oxazolylmetyl, isoxazolylmetyl, thiazolylmetyl,
isothiazolylmetyl, pyrazolylmetyl, isopyrazolylmetyl, pyrolidinylmetyl,

benzoxazolylmetyl va nhom c6 cong thire

N N
I N AN
O)W@ m

“Heteroxyclylalkyl khong thom” dung @& chi alkyl dugc thé bing mot

hoic nhiéu “heteroxyclyl khong thom”. “Heteroxyclylalkyl khong thom” cling
bao gdm “heteroxyclylalkyl khong thom” trong d6 phan alkyl dugc thé bang
“carboxyclyl thom”, “carboxyclyl khong thom” va/hodc “heteroxyclyl thom”.
Cac vi du c6 thd ké dén bao gbm tetrahydropyranylmetyl, morpholinyletyl,

piperidinylmetyl, piperazinylmetyl va nhom c6 cong thirc

NV VN NV VN NV
H H H
N N N N
-

Vi du vé& céac nhém thé cho “alkyl dugc thé hoic khong dugc thé”,
“alkenyl dugc thé hodc khong duogc thé”, “alkynyl dugc thé hoic khong duoc
thé”, “alkyloxy dugc thé hodc khong dugc thé”, “alkylcarbonylamino dugc thé
hoac khong dugce thé”, “alkenylcarbonylamino dugc thé hodc khong dugc thé”,
“alkynylcarbonylamino duogc thé hoic khong dugc thé”, “alkylcarbamoyl dugc
thé hodc khong duge thé”, “alkenylcarbamoyl dugc thé hoic khong duoc thé”,
hoac “alkynylcarbamoyl dugc thé hozc khong duge thé” bao gdm cac nhém thé
sau day. Nguyén tir cacbon & (céc) vi tri bat ky c6 thé dugc lién két v6i mot
hodc nhiéu nhém duoc chon tir cdc nhom thé sau day.

Nhom thé: halogen, hydroxy, carboxy, amino, imino, hydroxyamino,
hydroxyimino, formyl, formyloxy, carbamoyl, sulfamoyl, sulfanyl, sulfino,
sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano, nitro,
nitroso, azit, hydrazino, ureide, amidino, guanidino, trialkylsilyl, alkyloxy,
alkenyloxy, alkynyloxy, haloalkyloxy, alkylcarbonyl, alkenylcarbonyl,
alkynylcarbonyl, monoalkylamino, dialkylamino, alkylsulfonyl,
alkenylsulfonyl, alkynylsulfonyl, monoalkylcarbonylamino,
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dialkylcarbonylamino, monoalkylsulfonylamino, dialkylsulfonylamino,
alkylimino, alkenylimino, alkynylimino, alkylcarbonylimino,
alkenylcarbonylimino, alkynylcarbonylimino, alkyloxyimino, alkenyloxyimino,
alkynyloxyimino, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl, alkylsulfanyl,
alkenylsulfanyl, alkynylsulfanyl, alkylsulfinyl, alkenylsulfinyl,
alkynylsulfinyl, monoalkylcarbamoyl, dialkylcarbamoyl, monoalkylsulfamoyl,
dialkylsulfamoyl, carboxyclyl thom, carboxyclyl khong thom, heteroxyclyl
tholﬁ, heteroxyclyl khong thom, carboxyclyloxy thom, carboxyclyloxy khong
thom, heteroxyclyloxy thom, heteroxyclyloxy khong thom,
carboxyclylcarbonyl thom, carboxyclylcarbonyl khong thom,
heteroxyclylcarbonyl thom, heteroxyclylcarbonyl khong thom,
carboxyclyloxycarbonyl  thom, carboxyclyloxycarbonyl  khdéng  thom,
heteroxyclyloxycarbonyl  thom, heteroxyclyloxycarbonyl khong thom,
carboxyclylalkyoxy thom, carboxyclylalkyoxy khong thom,
heteroxyclylalkyloxy thom, heteroxyclylalkyloxy khong thom,
carboxyclylalkyoxycarbonyl thom, carboxyclylalkyoxycarbonyl khong thom,
heteroxyclylalkyloxycarbonyl thom, heteroxyclylalkyloxycarbonyl khong
thom, carboxyclylalkyamino thom, carboxyclylalkyamino khong thom,

heteroxyclylalkylamino ~ thom,  heteroxyclylalkylamino  khong  thom,

carboxyclylsulfanyl thom, carboxyclylsulfanyl khong thom,
heteroxyclylsulfanyl thom, heteroxyclylsulfanyl khong thom,
carboxyclylsulfonyl khong thom, carboxyclylsulfonyl thom,

heteroxyclylsulfonyl thom, va heteroxyclylsulfonyl khong thom. Hon nita,
nhém thé ¢6 thé c6 mot hodc nhiéu nhém thé dugc chon tir nhém o trén day.

Vi du vé& cac nhom thé trén vong “carboxyclyl thom”, “carboxylcyl
khoéng thom?”, “heteroxyclyl thom” hodc “heteroxyclyl khong thom” cua
“carboxyclyl thom dugc thé hodc khong dugc thé”, “carboxyclyl khong thom
duoc thé hoac khong duogc thé”, “heteroxyclyl thom dugc thé hoac khong duoc
thé” va :”heteroxyclyl khong thom dugc thé hodc khong dugc thé” bao gébm
céc nhom thé sau ddy. Nguyén t & (cac) vi tri bt ky c6 thé dwoc lién két voi

mot hodc nhiéu nhém dugc chon tir cdc nhoém thé sau day.
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Nhoém thé: halogen, hydroxy, carboxy, amino, imino, hydroxyamino,
hydroxyimino, formyl, formyloxy, carbamoyl, sulfamoyl, sulfanyl, sulfino,
sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano, nitro,
nitroso, azit, hydrazino, ureide, amidino, guanidino, trialkylsilyl, alkyl,

alkenyl, alkynyl, haloalkyl, alkyloxy, alkenyloxy, alkynyloxy, haloalkyloxy,

alkyloxyalkyl, alkyloxyalkyloxy, alkylcarbonyl, alkenylcarbonyl,
alkynylcarbonyl, monoalkylamino, dialkylamino, alkylsulfonyl,
alkenylsulfonyl, alkynylsulfonyl, monoalkylcarbonylamino,
dialkylcarbonylamino, monoalkylsulfonylamino, dialkylsulfonylamino,
alkylimino, alkenylimino, alkynylimino, alkylcarbonylimino,

alkenylcarbonylimino, alkynylcarbonylimino, alkyloxyimino, alkenyloxyimino,
alkynyloxyimino, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl, alkylsulfanyl,
alkenylsulfanyl, alkynylsulfanyl, alkylsulfinyl, alkenylsulfinyl,
alkynylsulfinyl, monoalkylcarbamoyl, dialkylcarbamoyl, monoalkylsulfamoyl,
dialkylsulfamoyl, carboxyclyl thom, carboxyclyl khong thom, heteroxyclyl
thom, heteroxyclyl khong thom, carboxyclyloxy thom, carboxyclyloxy khong
thom, heteroxyclyloxy thom, heteroxyclyloxy khong thom,
carboxyclylcarbonyl thom, carboxyclylcarbonyl khong thom,
heteroxyclylcarbonyl thom, heteroxyclylcarbonyl khong thom,
carboxyclyloxycarbonyl  thom, carboxyclyloxycarbonyl khong  thom,
heteroxyclyloxycarbonyl thom, heteroxyclyloxycarbonyl khoéng  thom,
carboxyclylalky thom, carboxyclylalky khong thom, heteroxyclylalkyl thom,
heteroxyclylalkyl khong thom, carboxyclylalkyoxy thom, carboxyclylalkyoxy
khoéng thom, heteroxyclylalkyloxy thom, heteroxyclylalkyloxy khong thom,
carboxyclylalkyoxycarbonyl thom, carboxyclylalkyoxycarbonyl khoéng thom,
heteroxyclylalkyloxycarbonyl thom, heteroxyclylalkyloxycarbonyl Kkhong
thom, carboxyclylalkyoxyalkyl thom, carboxyclylalkyoxyalkyl khong thom,
heteroxyclylalkyloxyalkyl thom, heteroxyclylalkyloxyalkyl khong thom,
carboxyclylalkyamino thom, carboxyclylalkyamino khong thom,
heteroxyclylalkylamino  thom,  heteroxyclylalkylamino  khong  thom,

carboxyclylsulfanyl thom, carboxyclylsulfanyl khong thom,
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heteroxyclylsulfanyl thom, heteroxyclylsulfanyl khong thom,
carboxyclylsulfonyl khong thom, carboxyclylsulfonyl thom,
heteroxyclylsulfonyl thom, va heteroxyclylsulfonyl khong thom. Hon nira,
nhom thé c¢6 thé c6 mot hoic nhiéu nhém thé dugc chon tir nhém o trén day.

Ngoai ra, “carboxyclyl khong thom dugc thé hoic khong dugc thé” va
“heteroxyclyl khong thom dugc thé hoic khong dugc thé” c6 thé duoc thé bing
“0x0”. Trong trudong hgp nay, diéu nay cé nghia 1a nhom trong d6 hai nguyén
t hydro trén nguyén tir cacbon dugc thé nhu duéi day.

o T T o

N

G day, sang ché dugc giai thich chi tiét.

Oligonucleotit s¢i kép lién két lipit theo séng ché gdbm oligonucleotit
sgi kép, trong do

sgi thir nhét 1a oligonucleotit CpG gbm tir 8 dén 50 nucleotit,

soi tha hai 1 oligonucleotit gém tir 8 dén 60 nucleotit va bao gdém trinh
tu ¢6 kha ndng lai v6i s¢i tht nhéit, va

lipit li€én két v6i soi thu hai qua doan ndi.

Tét hon nira, néu oligonucleotit soi kép lién két lipit theo sang ché 1a
oligonucleotit s¢i kép, trong do

soi thtr nhéit 13 oligonucleotit CpG gdm tir 8 dén 50 nucleotit,

s¢i tha hai la oligonucleotit gdm tir 8 dén 60 nucleotit va bao gdm trinh
tu ¢6 kha nang lai v6i s¢i thir nhat, nhung trir oligonucleotit ARN,

chidu dai cta soi tht hai 16n hon hodc bing 50% chiéu dai cua s¢i thu
nhat, va

lipit bao gdm (céc) mach hydrocacbon chura tir 12 dén 30 nguyén t& C
lién két v6i soi tht hai qua doan ndi.

Soi thtr nhéit cia oligonucleotit sgi kép lién két lipit theo sang ché 1a
oligonucleotit CpG gdm tir 8 dén 50 nucleotit.

“Oligonucleotit CpG” dung dé chi oligonucleotit s¢i don bao gdm
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dinucleotit cia motif xytosin guanin khong dugc metyl héa (5°-CpG-3’) (motif
CpG) va da biét o rdng hop chit nay c6 thé hitu ich dé lam ta duogc cho vacxin
vi n6 gdy ra dap tng mién dich tép nhiém théng qua TLR9 (Nat Rev Drug
Discov, 2006, 5, 471-484, Expert Rev Vaccines., 2011, 10(4), 499-511).
Oligonucleotit CpG dung cho sang ché bao gdm it nhat mot motif CpG va c6
thé bao gdm vai motif CpG.

Chiéu dai cua oligonucleotit CpG dung cho sang ché nim trong khoang
tir 8 dén 50 nucleotit. Vi du, chidu dai nay nam trong khoang tir 8 dén 50
nucleotit, tir 8 dén 40 nucleotit, tur 8 dén 30 nucleotit, tir 10 dén 25 nucleotit, tir
15 dén 25 nucleotit hodc tir 18 dén 25 nucleotit.

Pé lam “oligonucleotit CpG™, khong bi gidi han cu thé & oligonucleotit
CpG, ma da biét dbi véi hoat tinh kich thich mién dich trong linh vyc nay thi
déu co6 thé dugc st dung. Vi du, oligonucleotit CpG hodc phwong phép diéu
ché hop chit nay dugc md ti trong WO02006/065751, WO2007/092315,
W02008/068638, WO02010/067262, W02010/125480, W02014/047588,
W02014/134698, W02015/041318, US2011/0300163 hodc tai liéu tuong tu.
Oligonucleotit CpG ¢6 thé dugc tong hop theo phuong phap duge mo ta trong
cac tai liéu néu trén.

Oligonucleotit CpG dugc phéan loai dua trén trinh ty, cdu truc bac hai
va tdc dung ddi véi té bao don nhan trong mau ngoai vi (Peripheral Blood
Mononuclear Cells, PBMC), thanh 16p A, l6p B, 16p C, 16p P hodc 16p S
(Advanced drug delivery reviews, 2009, 61(3),195-204).

Lép A: ODN1585, ODN2216, ODN2336 hodc tuong tu;

Lép B: ODNBWO006, ODN D-SL01, ODN1668 (W02005/063264),
OND1826 (W02007/030580), OND2006 (CpG7909, PF-3512676)
(W098/18810), ODN2007, ODN684 hodc tuong tu; va

Lép C: ODN D-SL03, ODN 2395, ODN M362 hodc tuong ty. Cac
thanh phan niy cé thé mua duoc & InvivoGen & dang thubc thr nghién ctru.
Ngoai ra,

CpG-28 (W02000/056342),

CpG-685(GNKG-168) (Blood, 2010, 115(24), 5041),

CpG-ODN C274 (PLoS ONE, 2013, 8(4), €62373),
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KSK-13 (KSK-CpG) (US7408050),

CpG ODN 10104 (CpG-10104) (Drug Data Rep, 2006, 28(3), 258),

CpG ODN-1585 (W02001/022990),

ODN-5890 (W02006/080946),

1018-ISS (W0O2008/073661),

EMD-1201081 (HYB-2055, IMO-2055) (W0O2005/009355),

D35-CpG, K3-CpG (GeneDesign, Inc.),

hodc tuong tw. Pbi véi sang ché, oligonucleotit CpG thudc 16p bat ky
ddu c6 thé dugc st dung. Oligonucleotit CpG thudc 16p A (vi du, ODN2216,
ODN2336 va D35-CpG), oligonucleotit CpG thudc 16p B (vi du, ODN1826,
ODN2006, CpG-28, 1018-ISS, IMO2055, K3-CpG, ODN684 va D-LS01) hodc
oligonucleotit CpG thudc 16p C (vi du, D-LS03, ODN2395 va ODN M362)
dugc wu tién. ODN1826 hodc ODN2006 dugc dic biét uu tién.

Soi thir hai cta oligonucleotit soi kép lién két lipit theo sang ché 1a
oligonucleotit gdm tir 8 dén 60 nucleotit va bao gém trinh ty c6 khéa ning lai
voi oligonucleotit CpG ma la soi thir nhét, nhung trir oligonucleotit ARN.

Tét hon, néu soi tht hai 12 oligonucleotit gdm tir 8 dén 60 nucleotit va
bao gdbm trinh ty c6 kha nidng lai véi oligonucleotit CpG ma 1a sgi thu nhét
trong diéu kién nghiém ngit.

Oligonucleotit bat ky déu c6 thé dugc sir dung lam s¢i thir hai mién la
n6 c6 thé dugc lai véi oligonucleotit CpG trong diéu kién nghiém ngit, va hop
chét bao gdbm 1 hodc vai cdp khong hop doi trong phan lai ¢6 thé dugc 14y lam
vi du.

Vi du, hop chét nay cé thé 1a oligonucleotit ma phan lai cia n6 c6 d
twong dong it nhét 12 70% ho#c nhiéu hon, tét hon 1a 80% hodc nhiéu hon, tét
hon nita 1a 90% hodéc nhiéu hon, va tSt nhat 12 95% hoic nhiéu hon so véi trinh
tw bd sung cia oligonucleotit CpG cua sgi thir nhat.

Po twong dong thé hién sy twong tu vé diém sb vi du, theo phuong
phap BLAST, chuong trinh tra ciru biang cach sit dung thult toan dugc phat
hién boi Altschul va cac ddng tac gié. (The Journal of Molecular Biology, 215,
403-410 (1990).)

“Piéu kién nghiém ngit” dung dé chi cac dicu kién ma theo do, trinh tu
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bazo tao ra thé lai (dwoc goi 1a lai dic hiéu) véi trinh ty dac hiéu nhung trinh
tw bazo bit ky ma khong c6 chic ning twong duong thi khong tao ra thé lai
(dugc goi 13 lai khong ddc hiéu) v6i cac trinh ty ddc hidu. Ngudi c6 hiéu biét
trung binh trong linh vuc nay c6 thé d& dang lua chon céc didu kién bing cich
thay dbi nhiét do trong phan tng lai hodc rira, ndng d6 mudi trong qua trinh lai
hodc dém rtra, hodc diéu kién tuong tu. Cu thé, vi du vé cac diéu kién lai
nghiém ngdt theo sdng ché 1a, nhung khéng chi gi¢i han & diéu kién ma theo
do, oligonucleotit dugc lai trong 6xSSC (NaCl 0,9M, trinatro xitrat 0,09M)
hoic 6xSSPE (NaCl 3M, NaH,PO4 0,2M, EDTA2Na 20mM, do pH 7.4) ¢
nhiét d6 42°C va rira bang 0,5xSSC & 42°C. V& phuong phép lai, cdc phuong
phap da biét trong linh vuc, vi dy, phuong phap lai thAm tach phwong Nam
hodc phuong phéap tuong tu co thé duoc st dung. Cu thé, c6 thé thuc hién theo
phuong phap dugc md ta trong Molecular Cloning: A Laboratory Manual,
Second Edition (1989) (Cold Spring Harbor Laboratory Press), Current
Protocols in Molecular Biology (1994) (Wiley-Interscience), DNA Cloning 1:
Core Techniques, A Practical Approach, Second Edition (1995) (Oxford
University Press) hodc tai liéu tuong tu.

“1 hodc vai cip khong hop d6i” ding dé chi tir 1 dén 5, t6t hon la tir 1
dén 3, va t6t hon nira 12 1 hodc 2 cip khong hgp doi.

Soi thtr hai ctia oligonucleotit s¢i kép lién két lipit theo sang ché c6
chidu dai gdbm tir 8 dén 60 nucleotit. Vi du, chidu dai nay niam trong khoang tur
8 dén 60 nucleotit, tir 8 dén 50 nucleotit, tr 8 dén 40 nucleotit, tir 8 dén 30
nucleotit, ttr 10 dén 25 nucleotit hodc tir 15 dén 25 nucleotit. Chiéu dai cta soi
tht hai c6 thé 1a gibng véi chiéu dai ctia oligonucleotit CpG ma 12 sgi thi nhét,
va ngén hon 1 hoic vai nucleotit so voi chiéu dai cua oligonucleotit CpG mién
13 n6 c6 thé dugce lai v6i oligonucleotit CpG. Ngoai ra, chiéu dai cta s¢i thu
hai ¢6 thé 1a dai hon so v&i chiéu dai ciia oligonucleotit CpG bang cach thém 1
hodc vai nucleotit & mdt hodc ca hai phia cta phén lai v6i oligonucleotit CpG.

“] hodc vai nucleotit” dung dé chi tr 1 dén 10, 1 dén 5, 1 dén 3, hoic 1
hodc 2 nucleotit.

Chiéu dai wu tién cua soi tha hai tuy thudc vao chiéu dai cua

oligonucleotit CpG cua soi thir nhét. Vi dy, chiéu dai nay 16n hon hodc bang
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50%, 16n hon hodc bang 60%, 16n hon hodc bang 70%, nim trong khoang tir 50
dén 100%, 60 dén 100% hodc 70 dén 100% chiéu dai ctia sgi thG nhat. Chiéu
dai bing 50 dén 100% chidu dai cta soi thit nhét dugce dic biét wu tién.

Oligonucleotit cta s¢i thir hai cua oligonucleotit soi kép lién két lipit
theo sang ché 13 oligonucleotit ma nucleosit dugc chon tir nhém gdm nucleosit
ADN, nucleosit ARN va céc din xudt nucleosit lién két véi. Tt ca cac
nucleosit co thé 1a gidng nhau, hoic gdm hai hoic nhidu loai nucleosit. Tuy
nhién, oligonucleotit ARN ma toan b0 cac nucleosit déu 12 nucleosit ARN s& bi
loai trir. Khi nucleosit dugc bao gdm trong s¢i thtt hai, oligonucleotit ma
nucleosit ADN va/hodc cac dan xuét nucleosit lién két véi 1a duge uu tién.
Toan bd cac nucleosit co thé 1a nucleosit ADN, din xuit nucleosit hodc ca hai
loai trong sb chung.

Khi oligonucleotit bao gdbm nucleosit ADN va céc dan xuit nucleosit, vi
du ¢6 thé ké dén 1a oligonucleotit bao gdm ving tdm va céc vung dau & ca hai
phia cta ving tdm nay va bao gdm it nhat 12 mot dan xuét nucleosit trong ving
dau & ca hai phia. Cu th8, (c4c) viing dau 5 va/hodc 3° bao gdm 1 hoic nhiéu,
t5t hon 13 1 hodc 5, va tét hon nita 12 tir 2 dén 3 din xuit nucleosit. Kiéu, sb
lwong va vi tri ctia (cac) dang cai bién trong mot vang dau c6 thé 1a gidng hodc
khac voi loai, sd luong va vi tri cia (cac) dang cai bién trong ving dau kia.
Theo phuwong an khéac, oligonucleotit bao gdm céac din xuét nucleosit theo cich
ngiu nhién.

Pé lam din xuét nucleosit trong s¢i thtr hai cia oligonucleotit sgi kép
lién két lipit theo sdng ché, (cac) dang cai bién bat ky ma da biét trong linh vyc
ndy nhu cac vi du trén day thi déu c6 thé duge st dung.

Nucleosit ¢6 nhom thé & vi tri 2' cia dudng va/hodc nucleosit ¢6 ciu
trac ciu gitra vi tri 4' va vi tri 2' cia duong dugc vu tién.

Pé 1am nhém thé & vi tri 2° cua dwong, F, OCHs hoac OCH2CH>OCH:3
duoc uvu tién. OCH;3 dugc dédc biét wu tién.

P& 1am cAu tric cdu gitta vi tri 4° va vi tri 2° cta duong, 4°-(CH2)m-
0-2’, trong d6 m 1a sb nguyén nim trong khoang tir 1 dén 4, hoic 4°-C(=0)-
NR3-2°, trong d6 R? 1a nguyén tt hydro hodc alkyl, dugc vu tién.

Pé lam lién két gitra cac nucleosit trong oligonucleotit cuia s¢i tht hai
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trong oligonucleotit sgi kép lién két lipit theo sang ché, lién két gitta céc
nucleosit da biét bat ky nhu cac vi du trén day trong linh vyc nay thi déu co thé
duoc st dung. T4t ca cac lién két gitta cac nucleosit co thé 1a giéng nhau, hoac
gdm hai hoic nhiéu loai lién két. D-oligo va/hodc S-oligo 1a dugc wu tién.

Khi 2 ho#c nhidu loai lién két gitta cdc nucleosit dugc bao gdm nhu D-
oligo va S-oligo, vi du c6 thé ké dén 1a oligonucleotit bao gdm ving tAm va céc
ving ddu & ca hai phia cia ving tdm nay va bao gdm it nhét 12 mot lién két
gifta cdc nucleosit khong c6 trong tu nhién (vi du, S-oligo) trong ving dau ¢ ca
hai phia va lién két gitta cac nucleosit twy nhién (vi du, D-oligo) trong vung
tam. Cu thé, (cac) vung dau 5° va/hoidc 3’ bao g61n 1 hoac nhiéu, t6t hon 13 1
hodc 5, va tét hon nita 1a tr 2 dén 3 lién két gitta cac nucleosit khong c6 trong
tw nhién. Kiéu, sé luong va vi tri cua (cac) dang cai bién trong mot ving dau
c6 thé 1a gibng hoic khac véi loai, sb luong va vi tri cta (cac) dang cai bién
trong vung dau kia. Theo phuong 4n khdc, oligonucleotit bao gdm céc lién két
gitta cac nucleosit khéng ¢ trong tu nhién theo cach ngau nhién.

Oligonucleotit CpG cua soi thlr nhét va oligonucleotit cta sgi thir hai
trong oligonucleotit s¢i kép lién két lipit theo sing ché ¢6 thé duogc téng hop
theo cac phuong phap thong thuong trong linh vuc nay. Vi dy, ching co6 thé
dugc tdng hop dé dang bdi cdc may tong hop axit nucleic ty dong ma c6 ban
san trén thi truong (vi dy, may tdng hop ctia AppliedBiosystems, Dainippon
Seiki). Phuong phép tdng hop 1a phwong phap tong hop pha rdn bang cach st
dung phosphoramidit, phuong phap tdng hop pha rin bang cach sit dung hydro
phosphonat hodc hop chét twong tu. Cac vi du dugc md ta trong Vi du 1 sau
day, Tetrahedron Letters 22, 1859-1862 (1981) va tai liéu tuong tu.

Soi tha nhéat va soi thtr hai da téng hop tao ra oligonucleotit sgi kép
bang cach lai theo phuong phap da biét rd. Céac vi du dugc mo ta trong Vi du 1
sau ddy, Vi du 1 trong WO2013/089283 va tai li€u tuong tu.

Trong oligonucleotit sgi kép lién két lipit theo sang ché, lipit lién két
v6i soi thir hai qua doan ndi.

"Lipit” c6 nghia 1a hop chit ky nuéc. Hop chit nay khong bi giéi han
cu thé, midn 1a n6 1a lipit da biét, va c6 thé 1a & dang mach thang, mach nhanh

hodc mach vong. Cac vi du ¢ thé ké dén la axit béo v6i mach béo chtra tur 8
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dén 30 nguyén ti cacbon (vi dy, farnesol), diaxyl lipit, cholesterol, din xuét
cholesterol, axit steroit (vi du, axit mat), lipit A, tocopherol va td hop cla
ching. Cac vi du vé axit béo véi mach béo 13, nhung khong chi bi giéi han ¢,
axit béo no hodc chua no & dang mach théng hoic mach nhanh, va céac dan xuét
axit béo (vi du, este cua axit béo, amit ciia axit béo va thioeste cia axit béo).

Khi lipit dugc dung cho sidng ché, lipit bao gdm mach hydrocacbon
dugc wu tién. Tét hon, lipit nay 1a lipit bao gdbm 1 hodc 2 mach hydrocacbon
hodc hop chét trong tu. Dac biét t6t hon, néu oligonucleotit s¢i kép lién két
lipit theo sang ché c6 diaxyl lipit. Khi lipit lién két & hai hogc nhiéu vi tri va
mot lipit 1a diaxyl lipit, thi lipit kia ¢6 thé 1a lipit khac voi diaxyl lipit.

“Diaxyl lipit” 1a phospholipit, glycolipit, sphingolipit hodc t hop cua
chung, ma bao gdm hai mach hydrocacbon. Tét hon, néu né 12 nhoém (a) hodc
(f) sau day.

Cac mach hydrocacbon trong lipit doc lap bao gdm tir 8 dén 30 nguyén
tr cacbon. Cac mach nay c6 thé & dang no, chua no hodc td hop cua ching, va
c6 mach nhanh. Khi lipit c6 m¢t mach, chiéu dai ctia mach t6t hon 1a chira tir 8
dén 30 nguyén tir cacbon, va t5t hon nfta 1a tir 8 dén 20 nguyén tir cacbon. Khi
lipit ¢6 hai mach, chiéu dai cia cac mach tét hon 1a chua tir 10 dén 30 nguyén
tr cacbon, va t&t hon nita 1a tr 12 dén 30 nguyén t& cacbon, va tdt nhat 1a chua
tlr 14 dén 24 nguyén tir cacbon. Khi lipit c6 hai mach, chiéu dai cia hai mach
c6 thé 1a giéng hodc khac nhau. Cac mach trong lipit lién két voi mot phan bao
gdm axit phosphoric, dudng hodc hop chit twong tu (vi tri lién két véi
oligonucleotit) qua lién két este, lién két thioeste, td hop clia chung hodc lién
két twong tu.

Oligonucleotit s¢i kép lién két lipit theo sang ché c6 lipit bao gdbm
(c4ac) mach hydrocacbon chira tir 12 dén 30 nguyén tir cacbon & sgi thtr hai. Khi
lipit lién két & 2 hodc nhidu vi tri va mot lipit 1a lipti bao gdm (cdc) mach
hydrocacbon chutra tir 12 dén 30 nguyén tir cacbon, thi sb nguyén tir cacbon cla
(cac) mach hydrocacbon & lipit kia c6 thé nho hon 12.

Céac vi du vé “lipit” 1 céc hop chit sau day.
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Q CH HN/U\NH\/M
NH ’ P “CH,
(e) -0 0

H f P
- f —

(c) §~o{o \/Hp\ . E—OM
(h) ’s)J\H

trong d6 p va q doc lép la sb nguyén tir 6 dén 28, tét hon 1a tir 8 dén 28,
t&t hon nira 12 tir 10 dén 28 va tdt nhét 1a tir 10 dén 18.

Trong oligonucleotit s¢i kép lién két lipit theo sang ché, lipit co thé
lien két & vi tri bt ky ciia soi thtr hai. N6 c6 thé lién két & dau 3°, ddu 5° hodc
trong soi thr hai.

Khi lipit lién két & ddu 5°, vi du, n6 c6 thé lién két nhu dudi day.
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Oligonucleotit

trong d6 B! 1a bazo ¢ ddu 3’ cua soi tha hai, Y? 1a O hodc S, va tung

gia tri p hodc q doc lap la s6 nguyén nim trong khoang tir 6 dén 28, va tét hon

la tir 10 dén 18.

Khi lipit lién két & ddu 3°, vi du, n6 c6 thé lién két nhu dudi day.

Lipit

Poan ndi
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OH

L

OH

Oligonucleotit

trong d6 B! 1a bazo ¢ ddu 5’ cua soi tht hai, Y2 1a O hodc S, va tung

gia tri p hodc q doc lap la s6 nguyén nim trong khoang tir 6 dén 28, va tét hon

1a tir 10 dén 18.

Khi lipit lién két & sgi thir hai, vi du, n6 c6 thé lién két nhu dudi day.
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trong d6 B! 1a bazo & diu 5° cta soi tht hai, Y? 1a O hodc S, va tung
gia tri p hodc q doc lap l1a s nguyén nim trong khoang tir 6 dén 28, va tét hon
1a tir 10 dén 18.

Ngoai ra, t6t hon néu lipit lién két & mo6t hodc hai vi tri & sgi thr hai.
T4t hon, néu lipit lién két & dau 3° va/hoic diu 5°. Tt hon nira, néu lipit lién
két & diu 5°.

Lipit c6 thé dugc tdng hop theo cac phuong phap da dugc biét rd trong
linh vuc nay. Cac vi du vé lipit hodc cac phwong phép diéu ché dugc mo ta
trong Vi du 1 sau day, tai liéu sang ché 1 va twong tu.

Trong oligonucleotit s¢i kép lién két lipit theo sang ché, lipit lién két
vGi soi thtr hai qua doan ndi. D& lam “doan ndi”, doan ndi bét ky duoc st dung
trong linh vuc nay thi déu ¢6 thé duogc st dung. Cac vi du ¢ thé ké dén 1a doan
ndi phan cuc, doan ndi alkylen, doan ndi etylen glycol va doan nbi
etylendiamin. Khi lipit 1a phospholipit, thi lipit nay 1a doan ndi c6 chiéu dai
nam trong khoang tur 4 dén 26 nguyén tir gitta nguyén tir oxy cua s¢i thu hai va
nguyén tir phospho cua lipit. Cdc vi du ¢6 thé ké dén 1a doan ndi oligonucleotit

hodc cac doan noi sau day.
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H

trong d6 Y’ 1a O hoidc S, va tirng gid tri r hodc s doc l4p 1a sb nguyén tir
1 dén 10, tét hon 1a tir 1 dén 5, va tot hon nira 1a tir 1 dén 3. t 12 s6 nguyén tir 1
dén 4, t6t hon 1a tir 1 dén 3, va tot hon nira 1a béng 2 hoac 3.

Doan ndi ¢c6 thé duoc tdng hop theo cac phuong phap da duge biét 1o
trong linh vuc nay. Doan ndi oligonucleotit c6 thé dugc tdng hop theo phuong
phép tuong tu vdi phuong phap dé téng hop cac oligonucleotit trong vi du trén
day.

Tét hon, néu doan ndi 1a doan ndi oligonucleotit. Chiéu dai cua doan
nbi oligonucleotit nim trong khoang tur 2 dén 10, tir 2 dén 5, béng 2,3, 4, hoac
5 nucleotit. Vi du co6 thé ké dén 1a doan ndi doan ndi sau day.

B‘I

Z1 ﬁ. B2
Lipit-Doan ndi -0 © O/T\O 0 z2
OH M
0-P Oligonucleotit
OH

trong d6 B! hoic B? 1a adenin (A), guanin (G), xytosin (C), 5-
metylxytosin (5-Me-C), thymin (T) hodc uraxil (U). ting nhém Y’ doc lap la O
hoic S. Z! hodc Z2 doc 1ap 1a H hodc OH, va tdt hon 1a H.

Vi du vé doan nbi oligonucleotit la doan ndi ADN, nghia 13, -(dX")u-,
trong d6 nhoém X' doc lap 14 A, G, C hodc T, vau la s nguyén tir 1 dén 8. Cu
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th8, doan ndi nay 13 dG, dGdG, dGdGdGdG, dGdGdGdGdG, dT, dTdT,
deTdeT,deTdeTdTIK@cdownnéiummgtu.deG,deGdeGdGlm@c
dTdT duoc dic biét uu tién. Tét hon, néu lién két gifta cdc nucleosit trong doan
ndi ADN la lién két phosphorothioat.

Dau 3°, diu 5’ hodc doan ndi khong lién két voi lipit cta oligonucleotit
soi kép lién két lipit theo sang ché c6 thé dugc cai bién thém. Dé co thé theo
ddi oligonucleotit, dé cai thién duoc ddong hoc hodic dugc luc hoc cua
oligonucleotit, hodc dé ting cuong dd bn dinh hodic ai Iyc lién két cua
oligonucleotit, nhém duoc cai bién va dugc biét 3 trong linh vuc nay co thé
dugce st dung. Céc vi du co thd k& dén 1a nhom bao vé ciia nhom hydroxyl,
phén t thong bdo, cholesterol, phosphohpﬁ,séo t, phan tr huynh quang va
nhém tuong tu.

Hon nita, ddu 3’ hodc ddu 5’ khong lién két vai lipit cia oligonucleotit
soi kép lién két lipit theo sang ché co thé bao gdm gdc phosphat este. “Gbc
phosphat este” dung dé chi nhém phosphat & ddu két thic chira phosphat este
hodc phosphat este cai bién. Mic du gbc phosphat este ¢ thé & ca hai dau, tét
hon néu gdc nay 1a nucleosit & diu 5°. Cu thé, gbc nay 1a nhém c6 cong thire: -
0-P(=0)(OH)OH hodc nhom cai bién. Nghia 13, mot hodc nhiéu O hodc OH tuy
y dugc thé béng H, O, OR’, S, N(R’), trong d6 R’ 12 H, nhém bdo vé amino,
hodc alkyl duogc thé hoac khong .duqc thé, hoic alkyl. Tung dau 5° hodc dau
3°c6 thé doc lap bao gdm tir 1 dén 3 gbc phosphatemte<ﬁlqcthé hodc khong
duqcthé.

Sang ché dé cap dén dugc pham (duoc phdm theo sang ché) hoidc ché
phénlvacxhl(ché phdm vacxin theo sang ché) bao gdm oligonucleotit soi kép
lién két lipit theo sang ché (vacxin hoic ta dugc theo séng ché).

Ngoai ra, sang ché d& cap dén dugc phidm hoic ché phdm vacxin bao
gdm khing nguyén va oligonucleotit s¢i kép lién két lipit theo sang ché (ta
dugc theo sang ché).

“Khang nguyén” 1a phén tr ¢6 kha ndng gy ra dap ung mién dich. Céc
vi du bao gdm, nhung khong chi bi giéi han &, té bao, phan chiét té bao,
protein, protein tai td hop, protein tinh ché, polypeptit, peptit, polysacarit, thé
lién hop polysacaﬁi,chétrné phong peptit hoac chit mo phong khong phai 1a
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peptit ctia polysacarit, cac phan tir khdc dugec ma héa bdi ADN plasmit, hapten,
cac phan tir nhd, lipit, glycolipit, hydrat cacbon, tdc nhan gdy bénh da bit hoat
hoan toan, virut, phén chiét virut, virut séng dwoc lam gidm doc luc, vecto
virut, vi khuén séng duge lam giam ddc luc, vecto vi khuin, sinh vat da bao
nhu ky sinh trung va di tng nguyén.

Khang nguyén cé thé dugc tao ra & dang khang nguyén don hodc t6 hop
gdm cac khang nguyén. Khang nguyén c6 thé dugc tao ra & dang hdn hgp phuc
gdm polypeptit hodc oligonucleotit.

Cac khang nguyén bao gdm, nhung khong chi bi giéi han &, khang
nguyén vi sinh vat, khang nguyén tu than hodc chét gay nghién.

“Khang nguyén vi sinh vat” dung dé chi khang nguyén cua vi sinh vat,
va vi sinh vat nay bao gém, nhung khong chi bi giéi han &, vi khuén, virut, ky
sinh tring va nim.

“ Vi khudn” khong bi gi6i han dic biét, mién 12 n6 1a vi khuan gy bénh
& ngudi, vat nuoi, gia sic hodc dbi terong tuong tu. Cu thé, vi khudn 1a
Streptococcus (Streptococcus pyogens, Streptococcus pneumoniae hoac loai
twong tu), Staphylococcus aureus (MSSA, MRSA hodc loai tuwong tu),
Staphylococcus epidermidis, Enterococcus, vi khuin thudc gidng Listeria, vi
khudn gdy bénh viém mang ndo, Gonococcus, Escherichia coli gay bénh,
Friedlinder bacilli, Proteus bacilli, Bordetella pertussis, Pseudomonas
aeruginosa, Serratia marcescens, Citrobacter, Acinetobacter, Enterobacter,
Mycoplasma, Clostridia, Tubercle bacilli, Cholera bacilli, Yersinia pestis,
Corynebacterium  diphtheriae, Dysentery bacillus, Bacillus anthracis,
Treponema pallidum, Tetanus bacillus, Mycobacterium leprae, Legionella
pneumophila, Leptospira, Borrelia, Francisella, Coxiella, Rickettsia,
Chlamydia, Burkholderia mallei, Helicobacter pylori hodc loai tuong tu.

“Virut” khong bi gi¢i han cu thé, mién 1a no 1a virut gy bénh & nguoi,
vat nudi, gia suc hodc dbi tuong twong tu. Céc vi du co thé ké dén 14 virut cam,
virut hop bao ho hép (Respiratory Syncytial Virus: RSV), virut u nhu, virut
viém gan (typ A, B, C, D, E, F, G, TT hodc loai twong tu), rinovirut, virut dau
mua, virut séi, virut rubeon, virut bai liét, virut thuy dau, norovirut, virut

Norwalk, sapovirut, virut sapporo, virut quai bi, adenovirut, enterovirut, virut
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rota, virut lam thiéu hut mién dich & ngudi nhu HIV-1 va HIV-2, virut dai,
virut hudng lympho T, virut sbt vang da, virut cy bao, SARS-CoV, coronavirut
nhu MERS-CoV, virut ebola, polyomavirut, virut JC, virut BK, virut ecpet nhu
virut ecpet don dang 1 (Herpes Simplex Virus 1: HSV1) va virut ecpet don
dang 2 (Herpes Simplex Virus 2: HSV2), lymphocryptovirut, roseolovirut,
virut viém nfo Nhat Ban, virut Coxsackie, virut dengue, virut Tdy song Nin,
coronavirut, parvovirut, virut Epstein-Barr, virut Marburg, hantavirut, virut
Lassa, virut Chikungunya, virut Hantaan, virut bénh Louping, virut viém mang
ndo dam rdi mang mach lympho bao, bornavirut, virut bénh sét Thung lling
Rift, virut Thogoto, virut Dhori, virut bénh chidn va miéng, virut bénh
Newcastle, virut viém miéng ndi mun & bo, virut dich hach & gia stc, virut
bénh mun nudc & lon, calicivirut, torovirut, virut dich ta ngua chiu Phi,
arterivirut, virut bénh d4u & cilru, capripoxvirut, virut bénh st cata 4c tinh lién
quan dén cilru, virut nhiém khuédn huyét xuit huyét va virut viém miéng mun
nudc.

“Ky sinh trung” khong bi gidi han cu thé, mién 14 no6 1a ky sinh trung
gdy bénh & nguoi, vt nudi, gia suc hodc dbi tugng twong tw. Cac vi du co thé
ké dén la trung kiét I, sbt rét, toxoplasma, leishmania, cryptosporidium,
trypanosoma, san kim, schistosoma japonicum, giun chi, giun tron va san ca.

“NAm” khéng bi giéi han cu thé, mién 12 n6 12 ndm gdy bénh & ngudi,
vat nudi, gia stc hodc dbi twong tuong tu. Cu thé, ndm nay la aspergillus,
candida, cryptococcus, trichophyton, histoplasma, pneumocystis hodc loai
tuong tu.

“Khéang nguyén ty than” dung dé chi khang nguyén khéi u, khéang
nguyén li€n quan dén bénh Alzheimer, khang nguyén d6i v6i khang thé nguoi,
khang nguyén ma dugc biéu hién tir cac yéu td retrovirut ndi sinh cua nguoi
hodc loai tuong tu.

Vi du v& “khang nguyén khdi u” 1a khang nguyén dugc biéu hién dic
hiéu trong té bao ung thu. Céac vi du co thé ké dén bao gdm protein, peptit va
peptit dung hop chra chiing. Céc vi du ¢6 thé ké dén 1a peptit dugc md ta trong
WO02006/090810, WO2007/145318, 'WO02008/047473, W02008/102557,
W02009/025117, W02009/025196, W02009/1539992, WO02010/013485,

-37-



28880

WO02010/021112, WO02010/073551, W02010/095428, WO02010/131452,
W02010/137295, WO02011/067920, W02011/074236, WO2011/089921,
WO02011/111392, WO02012/053200, W02012/053206, W02012/169200,
W02013/024582, W02013/061594, W02014/041784, W0O2014/087626 va tai
liéu twong tu.

Vi du vé khang nguyén lién quan dén bénh Alzheimer 1a tau, B-amyloit
hodc chét tuong tu.

Vi du v& khang nguyén d6i véi khang thé nguoi 1a IgE.

“Chéit gdy nghién” dung dé chi nicotin, cocain hodc chit twong ty. Vi
du v& khang nguyén nicotin 1a hapten nicotin lién hop v&i chit mang (vi du doc
td bach hau).

Dugc phidm hodc ché phdm vacxin theo séng ché c6 thé con bao géom
(cac) td duge di dugc biét rd mién 13 hiéu qué cua oligonucleotit sgi kép li€n
két lipit theo sdng ché dugc duy tri. Vi dy, td dugc nay la doc td ta, doc tb
salmonella, pheén hodc chit chu van dbi voi thu thé gibng Toll (TLR) ma khong
phai 12 TLRY. Vi du vé chét chi van déi véi TLR 1a chét chi van dbi véi TLR3
nhu poly(I:C) dugc lam dn dinh; chit chu van d6i véi TLR4 nhu din xuét cta
lipopolysacarit (LPS) (vi du, MPL va GLA); chét chu van ddi véi TLRS nhu
flagelin; chit chu van dbi voi TLR7; va chat chi van doi voi TLRS. Céc vi du
c6 thé ké dén bao gdbm mubi nhom nhu nhém hydroxit, phirc chét kich thich
mién dich (ISCOM)), nhii twong diu trong nuéc hodc nude trong dau, liposom
va hé phan phéi nhu hat nano va vi hat.

V& cac vi du sau day, dugc phim hoic ché phidm vacxin theo séng ché
bao gdm khang nguyén khéi u c6 bat ky hodc toan b trong s cac didc tinh vu
viét sau day:

a) Mirc @0 cam Gng CTL 16n hon hodc bang 1%.

b) Uc ché dbi voi su cAy ghép khdi u.

¢) Hiéu qué lam thoai trién khéi u.

d) Dugc dong hoc tét nhu sinh kha dung cao, do thanh thai vira phai va
dic tinh twong tu. Dic biét 13, kha nang phan phdi hiéu qua dén hach bach
huyét.

e) Do 6n dinh trao doi chat cao.
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f) Khong gy hoi chirng gidi phéng xytokin.

g) Mtc d¢ gay kich tmg cuc bd yéu.

h) Khong c6 tinh gay dot bién.

i) Nguy co vé bénh tim mach thap.

j) Nguy co v& tinh doc cdp tinh thép.

Phuwong phap s dung va dang bao ché bat ky dbi véi duoc phim hoic
ché phdm vacxin theo sang ché d&u c6 thé dugc st dung néu 1a phuong phép su
dung va dang bao ché da duogc biét rd trong linh vyc nay.

Dugc phém hodc ché phém vacxin theo sang ché c6 thé duoc st dung
theo nhiéu cach tuy thudc vao viéc liéu su diéu tri khu tra hay diéu tri toan
than duwgc mong mubn va vao ving can dugc diéu tri. Cac vi du vé phuong
phéap st dung bao gdm phuong phép st dung khu tr (bao gdm str dung & mit,
st dung trong 4m dao, st dung trong tryc trang, st dung trong mii va st dung
qua chan bi), st dung qua dudng miéng va sir dung ngoai dudng tiéu hoa. Cac
vi du v& viéc str dung ngoai dudng tiéu hda bao gdm tiém hodc truyén nho giot
trong tinh mach, tiém duéi da, trong mang bung hodc trong co, su dung & phdi
bang cach hut hoic xdng, st dung ndi tiy mac va st dung trong nao thét.
Phuong phap tiém trong tinh mach hodc st dung dudi da dugc uu tién.

Khi dugc phdm hoic ché phdm vacxin theo sang ché dugc st dung khu
tra, dang bao ché nhu miéng dan qua chén bi, thudc bodi déo, thude xtrc, kem,
gel, thudc giot, thubc dan, khi dung, thubc dang long va thubc bot c¢o thé duoge
st dung.

Cac vi du v& ché phidm st dung qua duong miéng bao gdm thudc bot,
thudc c¢dm, hdn dich hodc dung dich hoa tan trong nudc hodc chat din khong
chtta nudc, vién nang, thudc bot va vién nén.

Cac vi du vé ché phidm str dung ngoai duong tiéu hoa, st dung ndi mac
tuy hodc st dung trong néo thdt bao gdbm céac dung dich nudc vo khuédn chtra
chét dém, chét pha lodng va cac chét phu gia thich hop khac.

C6 thé thu dugc duge phdm hoic ché phdm vacxin theo sang ché bang
cach tron lwong hitu hiéu véi cac chit phu gia duoc dung khic nhau ma thich
hop véi dang st dung, nhu ta duoc, chét két dinh, chit lam Am, chét gay ra,

chit 1am tron va chét pha lodng néu can. Khi ché pham la thudc ti€ém, né cung
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v6i chdt mang thich hop c6 thé dugce lam vo khudn dé thu duoc ché pham.

Céc vi du vé ta dugc bao g6m lactoza, sacaroza, glucoza, tinh bot,
canxi cacbonat va xenluloza vi tinh thé.

Céac vi du v& chit két dinh bao gdm metylxenluloza,
carboxymetylxenluloza, hydroxypropylxenluloza, gelatin va
polyvinylpyrolidon.

Cac vi du v& chat giy rd bao gdm carboxymetylxenluloza, natri
carboxymetylxenluloza, tinh bot, natri alginat, aga va natri lauryl sulfat.

Céc vi du vé chit 1am tron bao gdm bdt talc, magie stearat va macrogol.
DAu cacao, macrogol, metylxenluloza hodc chét tuong tu c6 thé dugc st dung
lam nguyén liéu nén cho thudc dan.

Khi ché phém duoc bao ché & dang dung dich, thudc tiém nhii héa hoidc
thudc tiém duoc tao hdn dich, chét hoa tan, chat tao hdn dich, chét nhii hoa,
chét én dinh, chét bao quén, chét tao déng truong va chét trong ty ma thuong
dugc st dung co thé dugc thém vao néu can. DPé st dung qua dudng miéng,
chét tao ngot, huong li€u hodc chét tuong tu co thé dugc thém vao.

Viéc dinh liéu phu thudc vao mtrc do tram trong va su dap Gng vai tinh
trang bénh cin diéu tri, v6i qua trinh didu tri kéo dai tr vai ngay dén vai thang,
hodc cho dén khi sy chita khéi bénh dugce thyc hién hodc thu dugce su giam nhe
tinh trang bénh. Lich biéu dung thube tdi uu co6 thé dugc tinh todn tir cac gia tri
do muc tich tu dugc phém hodc ché phém vacxin trong co thé. Nguoi ¢o hiéu
biét trung binh trong linh vyc c6 thé xac dinh lidu luong tbi uwu, cdc phuong
phép hoc trong viéc dinh 1idu va ché do lap lai.

Ty 16 ham luong cia oligonucleotit sgi kép lién két lipit theo séng ché
trong duogc phdm hoic ché pham vacxin thuong 1a, nhung khong chi bi gi¢i han
o, trong khodng tur 0,01 dén 99,99% trong luong so v4i 100% trong lwong cua
duoc phém ho#c ché phém vacxin.

Khi khang nguyén dugc st dung, thi cdn xét dén ty 1& ham lugng cla
khang nguyén va t4 duoc theo sang ché, ta dugc nay thuong nim trong khoang
tir 10 dén 1000 phén trong luong so véi 1 phan trong lugng cua khang nguyén.

Liéu lugng ctia dugc phdm hoic ché phdm vacxin dugc da dang héa tuy

thudc vao murc do kich thich mién dich mong mudn, d§ tudi ctia doi twong su

-40-



28880

dung, gidi tinh hodc yéu té tuong tu, do d6 liéu luong nay co thé duoc thiét lap
mot cach phu hop, vi du, nim trong khoang tir 0,001 dén 10 mg/kg thé
trong/ngay, nhung n6 khdéng bi gidi han dic biét trong khoang nay.

Ngoai ra, theo mirc d§ hiéu qua cua dugc phém hodc ché phém vacxin
mong mudn, do tudi cia d6i twong st dung, gidi tinh hodc yéu t6 tuwong tu,
duoc phdm hoic ché phadm vacxin theo séng ché c6 thé duogc st dung cho cung
ddi trong vai 14n, vi du, 1én téi khoang 2 dén 4 1an. Khi duoc phém hoidc ché
phidm vacxin theo sang ché duoc stir dung cho cung dbi twong vai 1an, khoéng
cach thoi gian dwoc thiét 1ap thich hop, vi du, khoang tir 14 dén 30 ngay.

Duogc phim hodc ché pham vacxin theo sang ché c6 thé duoc st dung
két hop v6i 1 hoge nhidu loai thubc. Chét didu tri ma da biét 1a chat diéu tri
cho bénh dich trong linh vyc nay thi co thé dugc str dung lam thude. Vi du, khi
bénh 1a bénh ung thu, dugc pham hoic ché phdm vacxin theo sang ché c6 thé
dugc déng sir dung voi (cac) chét hoéa tri liéu. Vi du, khi bénh 1a bénh nhiém vi
khudn, dugc phdm hodc ché phdm vacxin theo séng ché ¢6 thé dugc dong st
dung voéi (cac) chét khang sinh. Dugc phidm hoic ché phdm vacxin theo séng
ché ¢6 thé duogc sir dung ddng thdi hodc riéng r& véi (cac) chét khac. Ngoai ra,
dugc phdm hoic ché phidm vacxin theo sang ché va (cac) chat didu tri c6 thé
dugc st dung dudi céc dang bao ché khac nhau ddc 14p bao gi”)m mdi loai hodc
dang bao ché don bao gdm dugc phdm hoic ché pham vacxin va (cac) chét diéu
tri. Hon nita, khi bénh 1a bénh ung thu, duoc phém hoic ché phém vacxin theo
sang ché c6 thé dugc st dung két hop vai viée diéu tri bing phiu thuat da dugc
biét trong linh vuc nay.

Hon nita, sang ché mo ta phuong phép lam ting dap ung mién dich &
dbi tuong bao gdm bude cho d6i trong nay st dung dugc phém hodc ché phém
vacxin theo sang ché véi lugng hitu hiéu. Vi du vé “d4p tmg mién dich” 1a su
ting tinh cdm Gng cua lympho bao T doc té bao (CTL) dic hiéu so vai dbi
chirng. Phuong phdp cu thé dé xac dinh muc dd cam ung CTL dugc md ta
ching han trong Vi du 3 sau day va W02013/024582.

Hon nita, sang ché mo ta phuong phap diéu tri bénh ung thu hodc bénh
nhiém khudn, bao gdbm buédc cho dbi twong sir dung dugc pham hoic ché phidm

vacxin theo sang ché véi lugng hiru hiéu dé lam giam mot hodc nhiéu triéu
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ching ctia bénh ung thu hodc bénh nhiém khuén so véi dbi chung.

“Péi twong” dung dé chi ca thé ma 1a dich cho viéc diéu tri bing duoc
phim hodc ché phdm vacxin theo sang ché. Cac vi du c6 thé ké dén bao gdm
dong vat c6 vi nhu ngudi, dong vat dung cho phong thi nghiém (vi du, chuot
nhit va chudt cbéng), vat nudi (vi dy, ch6, meo, chon furo va chim) va gia suc
(vi duy, trdu bo, lon, ga, dé, da diéu, clru va ngua).

“Lugng hitu hiéu” dung dé chi liéu luvong du dé gay ra hodc tdng cudng
d4p ng mién dich, tao ra hiéu qua dugc ly va/hodc sinh ly mong mudn, hoic
tao ra su diéu tri cho i loai, bénh hoic tinh trang. Liéu lwgng chinh xéc ¢o
thé thay ddi tuy thudc vao nhidu yéu t§ khac nhau nhu yéu té bién dbi phu
thudc vao dbi tuong (vi du, d tudi va tinh trang strc khoe ctia hé mién dich),
bénh, giai doan cia bénh va qua trinh didu tri da cung cip.

“Bénh ung thu” khéng bi gidi han dic biét, mién 13 n6 1a bénh ung thu
ma nguoi, vat nudi, gia suc hodc dbi tuong tuong tu co thé mic. Cac vi du ¢6
thé ké dén 1a bénh ung thu bach ciu dang tiy man tinh (Chronic Myeloid
Leukemia: CML), bénh ung thu bach cdu dang tay cip tinh (Acute Myeloid
Leukemia: AML), u lympho, bénh Hodgkin, u lympho khong Hodgkin, da u
tiy, u ndo, ung thu v{, caxinom mang trong tr cung, ung thu c¢d tr cung, ung
thu budng trung, ung thu thuc quén, ung thu da day nhu ung thu da day lan
téa, ung thu rudt thira, ung thu két-tryc trang, ung thu gan, caxinom té bao gan,
ung thu tGi mat, caxinom dudng mat, ung thu tuy, ung thu thuong than, u md
dém duong ti€u hoéa, u trung bidu mo, caxinom ddu va cd, ung thu thanh quan,
ung thu miéng, ung thu nuwdu rang, ung thu ludi, ung thu ni€ém mac miéng, ung
thu tuyén nudc bot, ung thu xoang canh miii, caxinom xoang ham, caxinom
xoang tran, ung thu xoang sang, ung thu xoang buém, ung thu tuyén giap, ung
thu than, ung thu phdi nhu ung thu phdi té bao khong nhé (Non-Small Cell
Lung Cancer: NSCLC) va ung thu phdi té bao nho (Small Cell Lung Cancer:
SCLC), sacom xuong, ung thu tuyén tién liét, ung thu tinh hoan, ung thu bang
quan, sacom co vén, ung thu da, caxinom hu mon, sacom syn, sacom bao hoat
dich, bénh lac ndi mac tir cung, khéi u mé mém va u nguyén bao xuong.

“Bénh nhiém khudn” dung dé chi bénh nhiém khuén cip tinh hodc man

tinh, dac biét la bénh nhiém virut. Cac vi du ¢6 thé ké dén bao gém, nhung
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khong chi bi giéi han &, bénh thiéu hut mién dich do HIV hoic loai tuong tu, u
nht do HPV hoic loai twong tu, ecpet do HSV hodc loai twong tu, viém néo,
cam do virut cim A & ngudi hodc loai twong ty va cam lanh do rinovirut ¢
nguoi.

Trong phin mo ta nay, y nghia cla mdi phén viét tit 1a nhu sau:

Ac: axetyl

CPG: Thuy tinh c6 dd xép duoc kiém soat (Controlled Pore Glass)

DIEA: N,N-diisopropyletylamin

DMAP: 4-dimetylaminopyridin

DMTr: dimetoxytrityl

DMT-MM: 4-(4,6-dimetoxy1,3,5-triazin2-yl)-4-metylmorpholini clorua

DMEF: N,N’-dimetylformamit

Et: etyl

Fmoc: 9-florenylmetyloxycarbonyl

HBTU: O-benzotriazol-N,N,N*,N’-tetrametyluroni-hexaflo-phosphat

Me: metyl

MMTr: 4-metoxyphenyldiphenylmetyl

MMTrCl: 4-metoxytrityl clorua

PBS: nudc mudi duge dém phosphat

TBS: tert-butyldimetylsilyl

TBAF: tetrabutylamoni florua

TFA: axit trifloaxetic

THF: tetrahydrofuran
Vi du thuc hién sang ché

Sang ché s& dugc md ta chi tiét hon dua vao, nhung khong chi bi gidi
han &, cac vi du, vi du tham khao va vi du thr nghiém sau day.

Phan tich cong hudng tr hat nhadn (Nuclear Magnetic Resonance:

NMR) cua mdi hop chét thu duoc trong cic vi du dugc thyuc hién & tan s6 300
MHz hoic 400 Mhz bang cach st dung CD30D, CDCls hodc DMSO-d6.

Phan tich sic ky long hiéu ning siéu cao (Ultra Performance Liquid
Chromatography: UPLC) dugc thyc hién trong cac didu kién sau day.

Pha ddng: [A] 1a dung dich formic 0,1% trong nudc, [B] 1a dung dich
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axetonitril chira axit formic 0,1% trong nudc

Gradien: gradien tuyén tinh cta dung méi [B] 5% dén 100% trong 3,5
phat dugc thuc hién, va dung mdi [B] 100% dugc duy tri trong 0,5 phut.

Codt: ACQUITY UPLC (nh&n hiéu dd dang ky) BEH CI18 (1,7 pm,
duong kinh trong 2,1 x 50 mm) (Waters)

Téc do chay: 0,8 ml/phut

Budc song phat hién PDA: 254 nm (khoang phét hi¢n 210-500 nm)
Vi du 1: Tdng hop oligonucleotit sgi kép lién két lipit theo sang ché
A) Tbng hop lipit
1-1) Téng hop 4-n

o 0
HOJLW i \PN:,/O\/\CN HN)H%)fn
NH, n HN N & O/RN\WH\
HO NH: HOJ\/H\H’H; NC\/\O,F,’\N/k o "
0

1 3-n 4-n

trong d6 n 1a sd nguyén tir 6 dén 28.
1-1-1) Téng hop hop chit 3-6
Bude 1

Hoa tan hop chit 2-6 (3,20 g, 22,2 mmol, Tokyo Chemical Industry
Co., Ltd.) trong THE-DMF (5:1, 60 ml), va DIEA (4,84 ml, 27,7 mmol) va
HBTU (8,84 g, 23,3 mmol) dugc thém vao. Hon hop dugc khudy & nhiét do
trong phong trong 30 phut. Hop chit 1 (2,2 g, 24,41 mmol) trong dung dich
DMF (5 ml) dugc thém tung giot trong 10 phit va khudy trong 3 gi¢. Lugng
hdn hgp phan tng duoc cb dic dén khi con mot nra & ap sudt giam, va lugng
con lai ndy duoc thém ting giot vao nudce (100 ml). Hon hop duge khudy trong
10 phut, va chét rén thu dugc duge thu gom bing céch loc. Chét ran nay dugc
rira bang nude (50 ml) va axetonitril (150 ml) dé thu duoc hop chét 3-6 (3,2 g,
9,34 mmol) dué6i dang chat rin mau tring.

'H-NMR (CDCls) &: 6,45 (2H, t, J = 6,0 Hz), 4,39 (1H, s), 3,78-3,73
(1H, m), 3,33 (4H, t, ] = 5,6 Hz), 2,22 (4H, t, J = 7,7 Hz), 1,67 (4H, dt, ] =
31,0, 14,1 Hz), 1,30-1,27 (16H, m), 0,88 (6H, t, J = 6,8 Hz).
1-1-2) Tdng hop hop chét 4-8

Buéde 1
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Hoa tan hogp chit 2-8 (7,65 g, 44,40 mmol, Wako Pure Chemical
Industries, Ltd.) trong DMF (50,0 ml) va diclometan (100,0 ml). DIEA (8,72
ml, 66,6 mmol) va HBTU (18,52 g, 48,8 mmol) dugc thém vao, va hén hop
duoc khudy manh & nhiét d@o trong phong trong 30 phut. Hop chit 1 (2,0 g,
22,2 mmol) dugc thém & nhiét do trong phong vao dung dich huyén phu thu
dugc, va hon hop dugce khuéy manh trong 3 gio. Hdn hop phan tng dugc thém
dung dich natri bicacbonat b@o hoa trong nuéc (20 ml), chét rdn mau tring thu
dugc dugc thu gom bang cach loc. Chét rén thu duoc duge rira bing nude (100
ml) va axetonitril (100 ml) va lam kho dé thu duogc hop chét 3-8 (6,6 g, 16,6
mmol) duéi dang chit rin mau tring.

'H-NMR(CDCl3)é: 6,29 (brs, 2H), 4,12 (s, 1H), 3,76 (dd, 1H, J = 4,5,
4,5 Hz), 3,42-3,35 (m, 2H), 3,31-3,25 (m, 2H), 2,22 (t, 4H, J = 7,5 Hz), 1,65-
1,60 (m, 4H), 1,29-1,26 (m, 24H), 0,88 (t, 6H, ] = 6,5 Hz).

ESI-MS(m/z): 340 (M+1).

Budce 2

Hop chat 3-8 (2,88 g, 7,22 mmol) dugc tao huyén phu trong diclometan
(60 ml), va DIEA (5,30 ml, 30,3 mmol) dugc thém vao. Sau dé, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (3,23 ml, 14,5 mmol) dugc thém & nhiét do
trong phong, va hdn hop dugc gia nhiét hoi lvu trong 2 gid. Sau khi 1am ngudi
dén nhiét do trong phong, hdn hgp phan ung dugc tach bang phéu tach, va 16p
hitu co pha lodng bing diclometan (80 ml) dugc rira hai lan bing dung dich
natri bicacbonat bdo hoa trong nudc (20 ml), hai l4n bang nude (20 ml), va mot
l4n bing nudc mudi (20 ml). Sau khi 16p hitu co thu duge duge lam kho bing
magie sulfat, dung mdi duoc c¢6 dac ¢ ap suét giam. Thu duoc didu mau nau tao
ra, hop chit 4-8 (2,88 g, 4,81 mmol) ¢ dang san phdm tho. Cau tao cta hop
chét dugc xac dinh dua trén viéc dua vao phospho hoa tri ba bang 3'P-NMR.

SIP_.NMR(CDCl3)d: 148,2 (s)

1-1-3) Téng hop hop chét 4-10
Buéce 1

Hoa tan hop chat 2-10 (9,78 g, 48,8 mmol, Tokyo Chemical Industry
Co., Ltd.) trong DMF (150,0 ml) va diclometan (75 ml). DIEA (12,79 ml, 73,2
mmol) va HBTU (20,37 g, 53,7 mmol) dugc thém vao, va hén hop dugc khudy
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manh & nhiét d6 trong phong trong 45 phut. Hop chit 1 (2,2 g, 24,41 mmol)
duoc thém & nhiét dd trong phong vao dung dich huyén phu thu dugc, va hén
hop dugce khuéy manh. Sau d6, hdn hop duwgc gia nhiét dén 80 °C, va duoc
khudy trong 4 gid. Hon hop phan ung dugc thém dung dich natri bicacbonat
bdo hoa trong nude (200 ml) va nude (50 ml), chét rén mau tring thu dugc
dugc thu gom bing cach loc. Chét rin thu dugc duoc rira bing nude (200 ml)
va axetonitril (400 ml) dé thu duogc hop chét 3-10 (9,95 g, 21,88 mmol) & dang
chit rén mau tring.

IH-NMR (CDCl5)8: 6,25 (2H, t, J = 5,8 Hz), 4,07 (1H, s), 3,75 (1H, s),
3,44-3,38 (2H, m), 3,29-3,23 (2H, m), 2,22 (4H, t, J = 7,6 Hz), 1,67-1,59 (4H,
m), 1,30-1,25 (64H, m), 0,88 (6H, t, ] = 6,8 Hz).

Budce 2

Tao huyén phu hop chét 3-10 (230 mg, 0,506 mmol) trong diclometan
(11 ml), va DIEA (0,353 ml, 2,023 mmol) dugc thém vao. Sau do, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (0,226 ml, 1,012mmol) dugc thém & nhiét
d6 trong phong, va hdn hgp duge gia nhiét héi luu trong 2 gid. Sau khi lam
ngudi dén nhiét do trong phong, hdén hop phan ting duge tich biang phéu tich,
va 16p hitu co duoc rira hai 14n bang dung dich natri bicacbonat bdo hoa trong
nudc (10 ml), ndm 14n bang nude (10 ml), va mot 14n bang nuéc mudi (10 ml).
Sau khi 16p hitu co thu dugc dwgce lam khd biang magie sulfat, dung moi dugc
cd dac ¢ ap sudt giam. Thu dugc diu mau ndu tao ra, hop chét 4-10 (365 mg) &
dang san phém thd. CAu tao cua hop chit duoc xac dinh dua trén viéc dua vao
phospho héa tri ba bang 3'P-NMR.

SIP.NMR(CDCIl3)d: 148,2 (s)

1-1-4) Téng hop hop chat 4-12
Bude 1

Hoa tan hop chét 2-12 (5,07 g, 22,19 mmol, Tokyo Chemical Industry
Co., Ltd.) trong DMF (51,8 ml) va diclometan (28,6 ml). DIEA (5,81 ml, 33,3
mmol) va HBTU (9,26 g, 24,4 mmol) dugc thém vao, va hén hop dugc khuéy
manh & nhiét do trong phong trong 30 phut. Hop chit 1 (1,0 g, 11,1 mmol)
dugc thém & nhiét do trong phong vao dung dich huyén phu thu dugc, va hdn

hop dugc khuéy manh. Sau d6, hdn hop dugc gia nhiét dén 40°C, va duoc
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khudy trong 2 gid. Hdn hop phén Gng duoc thém dung dich natri bicacbonat
bdo hoa trong nudc (10 ml), chit rdn mau tring thu dugc dugce thu gom bang
cach loc. Chét rén thu dugc dugc rira béng nuée (50 ml), axetonitril (50 ml) va
diclometan (50 ml) dé thu dugc hop chét 3-12 (4,8 g, 9,4 mmol) & dang chét
rin mau tring.

TH-NMR(CDCI3)8:6,20 (brs, 2H), 3,96 (d, 1H, J = 4,0 Hz, 1H), 3,75 (m,
1H), 3,40 (dd, 2H, J=4,0, 12,0 Hz), 3,25 (dd, 2H, J = 4,0, 12,0 Hz), 2,22 (t, 4H,
J = 12,0 Hz, 2H), 1,62 (d, 4H, ] = 8,0 Hz), 1,29-1,25 (m, 40H), 0,90-0,86 (m,
6H)

ESI-MS(m/z): 512 (M+1).

Buéc 2

Tao huyén phu cho hop chit 3-12 (5,10 g, 9,98 mmol) trong
diclometan (257 ml), va bd sung DIEA (6,97 ml, 39,9 mmol). Sau do, 2-
xyanoetyl N,N-diisopropylclophosphoramidit (4,46 ml, 20,0mmol) dugc thém
& nhiét do trong phong, va hdn hgp dugce gia nhiét hdi luu trong 2 gid. Sau khi
lam nguoi dén nhiét do trong phong, hon hgp phan tng dugce tich bing phéu
tach, va 16p hitu co dugce rira hai 14n bang dung dich natri bicacbonat bdo hoa
trong nudc (100 ml), hai 14n bang nude (100 ml), va mot 14n bang nuéc mubi
(100 ml). Sau khi 16p hitu co thu dugc duge 1am kho bang magie sulfat, dung
moi dugce co dac & ap sudt giam. Hop chét 4-12 (4,80 g, 6,75 mmol) thu dugc &
dang diu mau nau lam san phém tho. Chu truc ctia hop chit duoc x4c dinh dua
trén viéc dua vao phospho hoa tri ba bang *'P-NMR.

SIP_.NMR(CDCl3)d: 148,2 (s)

1-1-5) Téng hop hop chit 4-14

Hoa tan hogp chét 2-14 (12,52 g, 48,8 mmol, Tokyo Chemical Industry
Co., Ltd.) trong DMF (150,0 ml) va diclometan (75 ml). DIEA (12,79 ml, 73,2
mmol) va HBTU (20,37 g, 53,7 mmol) dugc thém vao, va hon hop dugc khuéy
manh & nhiét do trong phong trong 2,5 gio. Hop chéit 1 (2,2 g, 24,41 mmol)
dugc thém & nhiét do trong phong vao dung dich huyén phu thu duoc, va hén
hop duge khudy manh. Sau d6, hdn hop dugc gia nhiét dén 80°C, va dugc
khudy trong 5 gio. Hdn hop phan tng duge thém dung dich natri bicacbonat

bdo hoa trong nudc (800 ml) va nudc (50 ml), chét rin mau tring thu dugc
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dugc thu gom bang cach loc. Chét rin thu dugc dugc ria bang nude (500 ml),
axetonitril (300 ml) va diclometan (100 ml) dé thu hop chét 3-14 (10,9 g, 19,23
mmol) & dang chit rén mau tring.

'TH-NMR (CDCl3)3: 6,21 (2H, s), 3,97 (1H, d, J = 4,0 Hz), 3,77-3,74
(1H, m), 3,45-3,38 (2H, m), 3,28-3,22 (2H, m), 2,22 (4H, t, J = 7,6 Hz), 1,65-
1,61 (4H, m), 1,29-1,25 (48H, m), 0,88 (6H, t, J = 6,8 Hz).
Buéc 2

Tao huyén phu cho hgp chéit 3-14 (1,00 g, 1,76 mmol) trong diclometan
(50 ml), va DIEA (0,924 ml, 5,29 mmol) dugc thém vao. Sau do, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (0,870 ml, 3,5 3mmol) dugc thém & nhiét do
trong phong, va hdn hgp dugce gia nhiét hdi luu trong 2 gid. Sau khi lam ngudi
dén nhiét do trong phong, hdn hop phan tng dugce pha lodng bang diclometan
(50 ml). Dung dich dugc tach bang phéu tch, va sau d6 16p hitu co dugce rira
hai 14n bing dung dich natri bicacbonat bdo hoa trong nudc (100 ml), hai lan
bang nuéc (100 ml), va mot 14n bing nudc mudi (100 ml). Sau khi 16p hitu co
thu dugc dugc lam khod bang magie sulfat, dung méi dugc c6 ddc ¢ ap suét
giam. Hop chit 4-14 (1,00 g, 1,30 mmol) v6 dinh hinh mau tring thu dwgc lam
san phém tho. Su hinh thanh hop chét nay duogc xé4c dinh dya trén viéc dua vao
phospho héa trj ba bang 3'P-NMR.

SIP_.NMR(CDCl3)d: 148,2 (s)
1-1-6) Tdng hop hop chit 4-16

Theo céc phuong phap dugc md ta trong tai liéu phi sang ché 3, hop
chit 3-16 duoc tdng hop tir hop chit 2-16, va sau d6 hop chét 4-16 dugc tong
hop.

Hop chét 3-16: 'TH-NMR(CDCl3) 8: 6,20 (brs, 2H), 3,95 (m, 1H), 3,76
(m, 1H), 3,40 (m, 2H), 3,25 (m, 2H), 2,24 (m, 4H), 1,68-1,20 (m, 60H), 0,88 (t,
6H, J=8,0 Hz).

Hop chéit 4-16: 3'P-NMR(CDCl3) 8:148,2 (s)
1-1-7) Téng hop hop chat 4-18
Buéce 1

Hoa tan hop chit 2-18 (13,9 g, 44,4 mmol, Tokyo Chemical Industry
Co., Ltd.) trong DMF (207 ml) va diclometan (214 ml). DIEA (16,3 ml, 93
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mmol) va HBTU (18,5 g, 48,8 mmol) dugc thém vao, va hén hop duoc khudy
manh & nhiét d0 trong phong trong 30 phut. Hop chit 1 (2,0 g, 22,2 mmol)
dugc thém & nhiét do trong phong vao dung dich huyén phu thu dugc, va hdn
hop duoc khuéy manh. Sau d6, hdn hop dugc gia nhiét dén 40°C, va duoc
khudy trong 2 gid. Hon hop phan Gng dugc thém dung dich natri bicacbonat
bdo hoa trong nudc (10 ml), chét rén mau tring thu dugc dugc thu gom bang
cach loc. Chét rin thu dugce dugc rira bang nude (100 ml), axetonitril (300 ml)
va diclometan (100 ml) dé thu hop chit 3-18 (10,0 g, 14,7 mmol) & dang chét
rin mau tring.

'H-NMR(CDCI3)3: 6,20 (brs, 2H), 3,96 (m, 1H), 3,75 (m, 1H), 3,42 (m,
2H), 3,23 (m, 2H), 2,22 (m, 4H), 1,68-1,20 (m, 68H), 0,88 (m, 6H)
Budc 2

Tao huyén phu cho hgp chit 3-18 (3,8 g, 5,60 mmol) trong diclometan
(230 ml), DIEA (5,86 ml, 33,6 mmol) dugc thém vao. Sau d6, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (3,74 ml, 16,79mmol) dugc thém & nhiét do
trong phong, va hdn hop dugc gia nhiét héi luu trong 2 gid. Sau khi lam ngudi
dén nhiét do trong phong, hdn hop phéan Gng dugc tich bang phéu tich, va 16p
hitu co dugc rira hai 14n bang dung dich natri bicacbonat bdo hoa trong nudc
(100 ml), mot 1an bang nuéc (50 ml), va mot l4n bing nudc mudi (50 ml). Sau
khi 16p hitu co thu duge duwgce lam kho bang magie sulfat, dung mdi dugc cd
ddc & 4p sudt giam. Sau khi thém axetonitril vao phan cin, chét rén mau tring
dugc thu gom biang cach loc. Chét rén thu dugc dugc ria bang dich natri
bicacbonat bdo hoa trong nude, nude va axetonitril dé thu duoc hop chit 4-18
(4,13 g, 4,70 mmol) & dang chit rdn mau tring. Su hinh thanh hgp chit duoc
x4c dinh dua trén viéc dua vao phospho hoéa tri ba bing *'P-NMR.

SIP.NMR(CDCl3)d: 148,2 (s)
1-1-8) Toéng hop hop chit 4-20
Buéce 1

Hoa tan hop chat 2-20 (10,2 g, 30,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong DMF (250 ml) va diclometan (250 ml). DIEA (7,86 ml, 45
mmol) va HBTU (12,52 g, 33,0 mmol) dugc thém vao, va hdn hop duoc khuéy
manh & nhiét do trong phong trong 30 phut. Hop chat 1 (1,35 g, 15,0 mmol)
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dugce thém & nhiét do trong phong vao dung dich huyén phu thu duge, va hdn
hop duoc khudy manh. Sau do, hén hop dugc gia nhiét dén 40°C, va duoc
khudy trong 2 gid. Hon hop phén (mg dugc thém dung dich natri bicacbonat
bdo hoa trong nudc (50 ml), chét rén mau tring thu dugc dugce thu gom bing
cach loc. Chét rin thu dugc dugc ria bang nuéc (50 ml), axetonitril (50 ml) va
diclometan (50 ml) dé thu duoc hop chét 3-20 (7,20 g, 9,79 mmol) & dang chat
rin mau tring.
ITH-NMR(CDCl3)3:6,18 (brs, 2H), 3,75 (m, 1H), 3,41 (m, 2H), 3,27 (m,

2H), 2,22 (m, 4H), 1,58-1,25 (m, 76H), 0,89-0,86 (m, 6H)
Buéc 2

Tao huyén pht cho hop chit 3-20 (1,0 g, 1,36 mmol) trong clorofom
(50 ml), va DIEA (0,713 ml, 4,08 mmol) duogc thém vao. Sau do, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (0,607 ml, 2,72mmol) dugc thém & nhiét do
trong phong, va hdn hop dugc gia nhiét hdi luu trong 2 gid. Sau khi 1am ngudi
dén nhiét do trong phong, hdn hgp phan Ung dugc thém tung giot vao
axetonitril (300 ml) trong khi khudy manh. Chét rén két tha dugce thu gom bing
cach loc, va chét rén nay dugc rira hai 14n bang dung dich natri bicacbonat bdo
hoa trong nudc (20 ml), hai lan bang nude (20 ml), va hai l4n bang axetonitril
(20 ml). Chét rén thu dugc duge 1am kho & 4p suat giam dé thu hgp chat 4-20
(843 mg, 0,901 mmol) & dang chit rin mau tring. Su hinh thanh hop chit dugc
x4c dinh dua trén viéc dua vao phospho hoa tri ba bang 3'P-NMR.

SIP_.NMR(CDCl3)d: 148,2 (s)

1-1-9) Téng hop hop chét 4-22
Budce 1

Hoa tan hop chit 2-22 (8,79 g, 23,8 mmol, Wako Pure Chemical
Industries, Ltd.) trong DMF (250,0 ml) va diclometan (250,0 ml). DIEA (6,25
ml, 35,8 mmol) va HBTU (9,95 g, 26,2 mmol) dugc thém vao, va hén hop
duoc khudy manh & nhiét do trong phong trong 30 phut. Hop chit 1 (1,07 g,
11,9 mmol) duoc thém & nhiét do trong phong vao dung dich huyén phu thu
dwoc, va hdn hop duge khudy manh. Sau d6, hdn hop dugc gia nhiét dén 40°C,
va dugc khudy trong 2 gid. Hdn hop phan tng duge thém dung dich natri

bicacbonat bdo hoa trong nude (50 ml), chét rin mau tring thu dugc dugce thu
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gom béng cach loc. Chét rin thu duoc duoc ria béng nude (50 ml), axetonitril
(50 ml) va diclometan (50 ml) dé thu dugc hop chit 3-22 (8,10 g, 8,17 mmol) &
dang chét rin mau tring.

'TH-NMR(CDCl5)é: 6,06 (brs, 2H), 3,73 (m, 1H), 3,36 (dd, 2H, J = 6,0,
14,4 Hz), 3,22 (dd, 2H, J = 5,2, 14,4 Hz), 2,17 (m, 4H), 1,61 (m, 4H), 1,59-
1,24 (m, 80H), 0,87-0,84 (m, 6H)
Budce 2

Tao huyén phu cho hop chat 3-22 (1,0 g, 1,36 mmol) trong clorofom

(50 ml), va DIEA (0,713 ml, 4,08 mmol) dugc thém vao. Sau dé, 2-xyanoetyl
N,N-diisopropylclophosphoramidit (0,607 ml, 2,72mmol) dugc thém & nhiét do
trong phong, va hdn hop duoc gia nhiét hdi luu trong 2 gio. Sau khi lam ngudi
dén nhiét do trong phong, hdn hop phan tng dwgc thém ting giot vao
axetonitril (300 ml) trong khi khudy manh. Chét ran két taa dugc thu gom bing
céach loc, va chét ran nay dugc rira hai 14n bang dung dich natri bicacbonat bdo
hoa trong nudc (20 ml), hai 14n bang nude (20 ml), va hai l4n bing axetonitril
(20 ml). Chét rén thu duoc duoc lam kho & ap sudt giam dé thu duogc hop chét
4-22 (814 mg, 0,821 mmol) & dang chat rén mau tring. Su hinh thanh hop chét
duoc xac dinh dua trén viéc dua vao phospho hoa tri ba bang >'P-NMR.

SIP_.NMR(CDCl3)d: 148,2 (s)
1-2) Téng hop hop chét 4-n,0

trong d6 n hodc o la s nguyén nim trong khoang tir 6 dén 28.

1-2-1) Téng hop hop chét 4-8,18
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Budce 1

Hoa tan hgp chat 2-8 trong DMF va dung dich. DIEA va HBTU dugc
thém vao, va hdn hop dugc khuéy & nhiét dd trong phong. Hop chit 1 duoc
thém & nhiét do trong phong vao dung dich huyén phu thu dugc, va hén hop
duoc khudy manh. Dung dich hoat hoa chira hop chét 2-18 ma da dugc diéu
ché riéng ré& [hop chit 2-18 duoc hoa tan trong trong DMF va dung dich. DIEA
va HBTU duoc thém vao, va hén hop dugc khuéy & nhiét d6 trong phong] duoc
thém vao binh phan @ng, va hdn hgp phan tng dugc khudy & nhiét do trong
phong. Hdn hop nay duogc gia nhiét dén 40°C, va sau d6 dugc khudy. Hdn hgp
phan tmg duogc thém dung dich natri bicacbonat bdo hoa trong nuge, chat rin
thu duge duoe thu gom bang céch lgc. Chét rén thu dugc duoc rira biang nudec,
axetonitril va diclometan dé thu dugc hop chét 6-8,18.
Buéc 2

Tao huyén phu cho hop chit 6-8,18 trong clorofom, va DIEA dugc
thém vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit dugc thém &
nhiét do trong phong, va hdn hop dugc gia nhiét héi luu. Sau khi lam ngudi
dén nhiét do trong phong, hdn hop phan Gng dugc thém ting giot vao
axetonitril trong khi khudy manh. Chét rén két tia dugc thu gom bang cach loc,
va chét rdn nay dugc rira hai lan bang dung dich natri bicacbonat bado hoa trong
nuée, hai 1an béng nudc, va hai 1an béng axetonitril. Chit rin thu duoc dugc
lam kho & 4p sut giam dé thu dugc hop chét 4-8,18. Su hinh thanh hop chit
duoc xac dinh dya trén viéc dua vao phospho hoa tri ba bang 3'P-NMR.

2) Téng hop hop chit 8-n

N \Fl’/o\/\CN
cl o
ot T
n NC\/\O/ P\N

7-n 8-n

trong do n la sb nguyén nam trong khodng tir 6 dén 28.
2-1) Téng hop hop chét 8-6
Hoa tan hgp chit 7-6 (1,00 g, 7,68 mmol, Tokyo Chemical Industry
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Co., Ltd.) trong diclometan (15 ml), va trietylamin (2,13 ml, 15,4 mmol) duoc
thém vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (1,71 ml,
7,68mmol) dugce thém & nhiét do trong phong, va hdn hop duge khudy & nhiét
do6 trong phong trong 3 gid. Phan tng dwoc dung bang dich natri bicacbonat
bdo hoa trong nudc, va hdn hop dugc chiét hai 14n bang etyl axetat (50 ml).
Lop hitu co duge rira mot lan bang dich natri bicacbonat bdo hoa trong nuéc
(10 ml), ba 14n bang nude (10 ml) va mot 14n bang nudc mudi (10 ml), va sau
d6 lam khd bang magie sulfat. Lop hitu co duge cd ddc & ap sult giam dé thu
dvoc ddu mau nau, hop chét 8-6 (2,60 g) & dang san phdm tho. Sy hinh thanh
hop chét duge xac dinh dya trén viéc dwa vao phospho hoa tri ba bang 3'P-
NMR.
3SIP_.NMR(CDCl3)6: 147,2 (s)

2-2) Téng hop hop chit 8-10

Hoa tan hop chat 7-10 (1,00 g, 5,37 mmol, Tokyo Chemical Industry
Co., Ltd.) trong diclometan (15 ml), va trietylamin (1,49 ml, 10,7 mmol) duoc
thém vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (1,20 ml,
5,37 mmol) duoc thém & nhiét do trong phong, va hdn hop duge khudy & nhiét
do trong phong trong 3 gid. Phan tng dugc dung bang dich natri bicacbonat
bdo hoa trong nude, va hdn hgp dugc chiét hai 1an bang etyl axetat (50 ml).
Lép hitu co duge rira mot lan bang dich natri bicacbonat bdo hoa trong nudc
(10 ml), ba lan bang nuéc (10 ml) va mot 14n bang nudc mudi (10 ml), va sau
d6 lam kho bang magie sulfat. Lép hitu co dugce cd ddc ¢ dp sudt giam dé thu
dugc ddu mau nau, hop chét 8-10 (2,09 g) & dang san phdm tho. Céu tao cua
hop chit dugc xac dinh dua trén viéc dua vao phospho hoa tri ba bang 3'P-
NMR.

SIP_.NMR(CDCIl3)d: 147,2 (s)

2-3) Téng hop hop chit 8-12

Hoa tan hogp chit 7-12 (4,29 g, 20,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong diclometan (52 ml), va DIEA (10,5 ml, 60,0 mmol) dugc thém
vao. Sau do6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (5,36 ml, 24,00
mmol) dugc thém & nhiét do trong phong, va hdn hop duge khuéy & nhiét do

trong phong trong 12 gio. Phan tng dugc dung bang dich natri bicacbonat bao
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hoa trong nude (20 ml), va sau do hén hop dugce tach biang phéu tach. Sau khi
16p hitu co dugce rra mot 1an bang nudc (100 ml), 16p hitu co nay duge rira mot
lan bang dich natri bicacbonat bdo hoa trong nudc (100 ml) va hai l4n bang
nude (100 ml), va sau d6 1am kho bing magie sulfat. L&p hitu co dugce ¢6 dic &
ap suét gidm dé thu duoc diu mau nau, hop chit 8-12 (4,80 g, 11,6 mmol) &
dang san phém tho. CAu tao ctia hop chit dugc x4c dinh dua trén viéc dua vao
phospho hoa tri ba bing *'P-NMR.
SIP.NMR(CDCl3)o: 147,3 (s)

2-4) Téng hop hop chit 8-14

Hoa tan hop chit 7-14 (1,00 g, 4,12 mmol, NACALAI TESQUE,
INC.) trong diclometan (15 ml), va trietylamin (1,14 ml, 8,25 mmol) dugc
thém vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (0,92 ml,
4,12 mmol) dwgc thém & nhiét do trong phong, va hén hop duoc khuéy o nhiét
do trong phong trong 3 gio. Phdn ing dugc dung bing dich natri bicacbonat
bdo hoa trong nudc, va hdn hgp duge chiét hai l1an bing etyl axetat (50 ml).
Lép hitu co duge rua mot l4n bang dich natri bicacbonat bdo hoa trong nudc
(10 ml), ba 14n bang nuéc (10 ml) va mot 14n bang nudc mudi (10 ml), va sau
d6 lam kho bang magie sulfat. Lop hiru co duge ¢6 didc & ap suét giam dé thu
dugc ddu mau nau, hop chét 8-14 (1,87 g). C4u tao cta hop chit duoc x4c dinh
dua trén viéc dua vao phospho hoa tri ba bang 3'P-NMR.

SIP_NMR(CDCI3)é: 147,2 (s)

2-5) Tdng hop hop chit 8-16

Hoa tan hop chéit 7-16 (5,41 g, 20,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong diclometan (52 ml), va DIEA (10,5 ml, 60,0 mmol) duoc thém
vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (4,91 ml,
22,00mmol) dugc thém & nhiét d¢ trong phong, va hén hop duoc khuéy & nhiét
do trong phong trong 12 gid. Phan ung dugc dung bang dich natri bicacbonat
bdo hoa trong nuée (20 ml), va sau d6 hdn hop duge tich bang phéu tich. Sau
khi 16p hitu co dugce rira bang nuéc (100 ml), 16p hiru co ndy duge rira mot lan
bing dich natri bicacbonat bdo hoa trong nu6c (100 ml) va hai l4n bing nuéc
(100 ml), va sau d6 lam kho bang magie sulfat. L&p hitu co dugce c6 dic & ap

suét giam dé thu duoc ddu mau nau, hop chét 8-16 (4,60 g, 9,77 mmol) ¢ dang
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san phém thoé. Ciu tao cia hop chit dugc xac dinh dya trén viée dua vao
phospho hoa tri ba bing 3'P-NMR.

SIP.NMR(CDCl3)d: 147,3 (s)
2-6) Tdng hop hop chit 8-18

Hoa tan hop chit 7-18 (2,99 g, 10,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong clorofom (81 ml), va DIEA (3,67 ml, 21,0 mmol) duoc thém
vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (2,34 ml, 10,5
mmol) dugc thém & nhiét do trong phong, va hdn hop duoc khuiy & nhiét do
trong phong trong 12 gio. Hdn hgp phan Gng duge cb dic, va phin cin dugc
rira bang axetonitril (50 ml). Chét rén két tia dugce thu gom bing cach loc va
rira bang axetonitril (50 ml). Sau do, chét rdn mau vang dugc lam kho & ap sudt
giém dé thu duoc hop chit 8-18 (1,22 g, 2,45 mmol). Chu tao cta hop chét
dugc x4c dinh dya trén viéc dua vao phospho hoa tri ba bing *'P-NMR.

SIP.NMR(CDCl3)d: 147,2 (s)
2-7) Tdng hop hop chit 8-20

Hoa tan hop chit 7-20 (3,27 g, 10,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong clorofom (81 ml), va DIEA (3,67 ml, 21,0 mmol) dugc thém
vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (2,34 ml, 10,5
mmol) duge thém & nhiét do trong phong, va hén hop dugc khuéy & nhiét do
trong phong trong 12 gio. Hdn hgp phan Gng dugce co, va phan cin dugc rira
bang axetonitril (50 ml). Chét rin két tia dugc thu gom bing cich loc va rua
bang axetonitril (50 ml). Sau do, chit rin mau vang duwogc lam khd & ap suét
giam dé thu dwgc hop chit 8-20 (3,19 g, 6,06 mmol). Cdu tao ciia hop chét
duoc xac dinh dua trén viéc dwa vao phospho hoa tri ba bang 3'P-NMR.

SIP_.NMR(CDCl3)d: 147,2 (s)
2-8) Téng hop hop chét 8-22

Hoa tan hop chit 7-22 (3,55 g, 10,0 mmol, Tokyo Chemical Industry
Co., Ltd.) trong clorofom (81 ml), va DIEA (3,67 ml, 21,0 mmol) dugc thém
vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (2,34 ml, 10,5
mmol) dugc thém & nhiét do trong phong, va hén hop dugc khuéy 0 nhiét do
trong phong trong 12 gio. Hoén hop phan tng dugce ¢d, va phan cin dugc rira

bang axetonitril (50 ml). Chét rén két tia duogc thu gom bang céch loc va rira
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bang axetonitril (50 ml). Sau do, chit rin mau vang duoc lam khd & ap suét

gidm dé thu duoc hop chit 8-22 (4,97 g, 8,96 mmol). CAu tao cua hop chét

duoc x4c dinh dua trén viéc dua vao phospho hoa tri ba bang 3'P-NMR.
SIP.NMR(CDCl3)d: 147,2 (s)

3) Téng hop hop chét 10-n

0
2 J\ /\H/
DIEA HN™ O

T
o
2
Y
T
O
)

@)

PPN
SO U AL
J/CB H/LO”H/

Y

DIEA

NC
10-n

trong do n la s nguyén nim trong khoang tir 6 dén 28.
3-1) Tdng hop hop chit 10-16
Budce 1

Trong mdi truwdong khi nito, thém bis-(p-nitrophenyl) cacbonat (13,5 g,
44,4 mmol) va DIEA (11,6 ml, 66,6 mmol) vao hop chit 7-16 (12,1 g, 44,4
mmol) trong dung dich DMF (104 ml)-diclometan (57,1 ml), va sau d6 hdn hop
duoc khudy & nhiét do trong phong trong 8 gio. Tiép theo, hop chit 1 (2,0 g,
22,2 mmol) dugc thém vao, va hén hop dugc gia nhiét hdi luu & 60°C trong 2
gid. Chét rin thu duoc dugc thu gom bing cich loc va rira bang diclometan
(100 ml), nuée (100 ml) va axetonitril (100 ml) va sau do6 lam kho ¢ ap suét
giam dé thu hop chit 9-16 (15,44 g, 22,6 mmol) ¢ dang chét rin mau tréng.

'H-NMR(CDCI3)3: 5,20 (brs, 2H), 4,05 (m, 4H), 3,79 (m, 1H), 3,24 (m,
4H), 1,55-1,21 (m, 68H), 0,88 (m, 6H)
Bude 2

Trong moi trudong khi nito, thém DIEA (15,8 ml, 90,0 mmol) va 2-

-56-



28880

xyanoetyl N,N-diisopropylclophosphoramidit (10,1 ml, 45,2 mmol) vao hgp
chit 9-16 dugc tao huyén phu trong diclometan (582 ml), va sau d6 hdn hop
dugc gia nhiét hdi luu & 50°C trong 2 gid. Sau khi lam ngudi hdn hop phén
tng dén nhiét do trong phong, 16p hitu co dugc rira hai lan bang dung dich
natri bicacbonat bdo hoa trong nudc (300 ml), mot 1an bang nude (300 ml), va
mot 1an bang nuédc mudi (300 ml). Lép hitu co duge lam khd bang magie
sulfat, va sau d6é6 dugc co & 4p suét giam. Phin cin dugc hda tan trong
diclometan (50 ml) va dugc thém ting giot vao axetonitril (150 ml) dé tao bot.
Chét rdn mau vang tao ra dugc lam kho & ap suét giam dé thu hop chét 10-16
(14,2 g, 16,1 mmol).

SIP_NMR(CDCl3)d: 149,1 (s)
3-2) Téng hop hop chit 10-18
Buéce 1

Trong mdi trudng khi nito, thém bis-(p-nitrophenyl) cacbonat (4,1 g,
13,4 mmol) va DIEA (3,5 ml, 20,1 mmol) vao hgp chat 7-18 (4 g, 13,4 mmol)
trong dung dich DMF (60 ml)-diclometan (40 ml), va sau do hén hop dugc
khudy & nhiét do trong phong trong 5 gio. Tiép theo, hop chat 1 (0,6 g, 6.7
mmol) trong dung dich DMF (5 ml) dugc thém vao, va hdn hop duogc khudy
qua dém. Chat rén thu dugc duge thu gom bing cich loc va rua bang
diclometan, nudc va axetonitril va sau d6 lam khd & ap sudt giam dé thu hop
chit 9-18 (4,1 g, 5,55 mmol) & dang chit rén mau tring.

'H-NMR(CDC13)$: 5,20 (brs, 2H), 4,05 (t, 4H, J = 8Hz), 3,79 (s, 1H),
3,32 (m, 2H), 3,23 (m, 2H), 1,25 (s, 72H), 0,88 (t, 6H, ] = 8Hz)
Budce 2

Trong mdi treong khi nito, DIEA (1,2 ml, 6,8 mmol) va 2-xyanoetyl
N,N-diisopropylclophosphoramidit (0,75 ml, 3,4 mmol) vao hop chat 9-18 (1,0
g, 1,35 mmol) duogc tao huyén phu trong diclometan (60 ml), va hén hop duoc
khudy & 50°C trong 1,5 gio. Hoén hop phan tng dugce 1am ngudi dén nhiét do
trong phong, pha lodng bang diclometan (40 ml), va rira bang dung dich natri
bicacbonat bdo hoa trong nudc (40 ml x 2), nuéc (40 ml) va nude mudi (40
ml). Lép hitu co duge lam khd bang magie sulfat, va sau d6 dugc c¢d & ap suét

gidm. Phan cin dugc hoa tan trong diclometan (15 ml) va dugc thém ting giot
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vao axetonitril (150 ml) dé tao bot. Chét ran thu dugce duge lam kho & ap suét
giam dé thu hop chit 10-18 (0,98 g, 1,04 mmol) & dang chét rin mau tring.
SIP_.NMR(CDCIl3)8: 149,1 (s)

4) Téng hop hop chat 15-n
0

oDMTr ODMTr HO)J\<\/fn
F ~ /\/\/E/ _— 2z
moc. OH M OH

H
1 12

ODMTr
ODMTr Q /\/\L
WLN OH — = N S
n H
13-n 14-n

O~ OH

ODMTr

i /\/\/l/
\MJ\N 0._0O
n H

trong d6 n 13 s6 nguyén nam trong khoang tr 6 dén 28.
4-1) Téng hop hop chit 15-6
Céac budc 1 va 2

Thém dietylamin (1,4 ml, 13,40 mmol) vao hop chat 11
(US2014/0142253) (722 mg, 1,075 mmol) trong diclometan (5,6 ml), va hén
hop dugc khudy & nhiét do trong phong trong 17 gio. Sau khi etanol dugc thém
vao hdn hop phan tng, va hdn hop dugc khudy, dung mdi dwge cd & 4p suét
giam. Phén cin tao ra dugc lam ddng bay hoi hai 1an v6i etanol dé thu dugc
san phim tho ctia hop chat 12.

Thém DMT-MM (476 mg, 1,720 mmol) vao hgp chit 2-6 (239 mg,
1,505 mmol) trong dung dich etanol (5,0 ml), va hén hop dugc khudy & nhiét
d6 trong phong trong 15 phut. Hdn hop phan tng thu duge dugc thém vao san
phadm thd cta hop chit 12 trong dung dich etanol (2,5 ml), va hén hop duge
khudy & nhiét do trong phong trong 4,5 gio. Sau khi dung mdi dugc ¢b & ap
sudt giam, dung dich natri bicacbonat bdo hoa trong nudc va nude duge thém
vao phédn cin thu dugc, va chiét bang etyl axetat. Lép hitu co dugc rira bang
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nude va nudc mudi, va sau d6 1lam kho bing natri sulfat. Dung méi dugce cd ¢
4p sudt gidm, va san pham tho tao ra dugc tinh ché bang sic ky cot silicagel (n-
hexan: etyl axetat =70:30—20:80) dé thu hop chat 13-6 (320 mg, hiéu suét
52%) & dang dau khong mau.

'H-NMR (CDCl3)é: 7,42-7,40 (2H, m), 7,32-7,26 (6H, m), 7,21 (1H, t,
J=1,2 Hz), 6,83 (4H, d, ] = 8,8 Hz), 5,37 (1H, s), 3,79 (6H, s), 3,71-3,65 (1H,
m), 3,63-3,57 (1H, m), 3,27 (1H, dd, J = 9,2, 4,0 Hz), 3,25-3,15 (2H, m), 3,07
(1H, dd, T = 9,2, 7,2 Hz), 2,45 (1H, t, ] = 5,6 Hz), 2,12 (2H, t, ] = 7,6 Hz), 1,78
(1H, s), 1,62-1,58 (2H, m), 1,47-1,40 (2H, m), 1,36-1,20 (12H, m), 0,87 (3H, t,
J=16,8 Hz).

Bude 3

Thém DMAP (6,6 mg, 0,054 mmol), DIEA (0,282 ml, 1,614 mmol) va
anhydrit sucxinic (81 mg, 0,807 mmol) vao hop chit 13-6 (310 mg, 0,538
mmol) trong diclometan (3,0 ml), va hén hop duge khudy & nhiét do trong phong
trong 2 ngay. Dung moi duge ¢d ¢ ap sudt giam, va sau d6 san pham tho tao ra
duoc tinh ché bang sic ky cot silicagel (clorofom:metanol =100:0—90:10) dé
thu hop chét 14-6 (360 mg, hiéu sudt 99%) & dang dau khong mau.

'H-NMR (CDCl5)8: 7,42-7,40 (2H, m), 7,31-7,25 (6H, m), 7,19 (1H, t,
J=17,2Hz), 6,82 (4H, d, ] = 8,8 Hz), 5,74 (1H, t, ] = 5,6 Hz), 4,24 (1H, dd, J =
10,8, 5,2 Hz), 4,12 (1H, dd, J = 10,8, 6,0 Hz), 3,79 (6H, s), 3,52-3,45 (1H, m),
3,24-2,98 (4H, m), 2,90 (1H, q, J = 7,2 Hz), 2,59-2,50 (3H, m), 2,14 2H, t, ] =
7,6 Hz), 1,90-1,85 (1H, m), 1,61-1,58 (2H, m), 1,48-1,18 (14H, m), 0,87 (3H,
t, J = 6,8 Hz).

Bude 4

Thém DIEA (0,186 ml, 1,065 mmol) va HBTU (89 mg, 0,234 mmol)
vao hop chat 14-6 (216 mg, 0,320 mmol) trong dung dich axetonitril (42 ml),
va hdn hop dugc lic & nhiét dd trong phong trong 15 phtt. Thém Amino Icaa
CPG 1000A tu nhién (ChemGenes Corporation) (4,2 g) vao hén hop phan ung,
va hdn hop nay duoc lic trong 24 gid. Sau khi hdén hop phéan ung dugc loc,
nhya CPG dugc rira ba 1an bang axetonitril va ba lan bing dietyl ete, va lam
kho & 4p suét giam. Hon hop gdm CapA (PROLIGO, L840045-06) va CapB
(PROLIGO, L850045-06) (1:1, 42 ml) dugc thém vao CPG dd lam khd, va hdon
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hop nay duogc lic trong 1,5 gid. Sau khi loc hdn hop phan tng, nhya CPG duoc
rira hai 1in bang pyridin, hai 14n bang isopropanol va hai 14n bang dietyl ete, va
lam khd & 4p sudt giam. Luong dugc mang ciia hop chit 14-6 dugc tinh toan
béng thtr nghiém so mau cta cation DMTr, va thu dugc hop chit 15-6 co6 luong
duoc mang la 53 pmol/g.
4-2) Tdng hop hop chit 15-10
Céac budec 1 va 2

Theo phuwong phép tuong tw v6i bude 1 cia muc 4-1), thu dugc san
phim thé cta hop chét 12 (392 mg).

Thém DMT-MM (214 mg, 0,772 mmol) vao hop chit 2-10 (155 mg,
0,772 mmol) trong dung dich etanol (2,6 ml), va hdn hop dugc khudy o nhiét
do trong phong trong 30 phut. Hon hop phan ung thu duge dugc thém vao san
phidm thd cia hop chit 12 trong dung dich etanol (2,5 ml), va hén hop dugc
khudy & nhiét do trong phong trong 4 gio. Thém DMT-MM (99 mg, 0,356
mmol) vao hop chét 2-10 (71 mg, 0,356 mmol) trong dung dich etanol (1,3 ml),
va hén hop duge khudy & nhiét do trong phong trong 15 phut. Hon hop dugc
két hop véi hdn hgp phan ing khac va khudy & nhiét do trong phong trong 1,5
gid. Sau khi dung mdi dugce ¢6 ¢ ap sudt giam, dung dich natri bicacbonat bao
hoa trong nudc va nudc dugc thém vao phin can thu dugc, va chiét bang etyl
axetat. Lép hitu co duoc ria bang nudc va nude mubi, va 1am kho bing natri
sulfat. Dung mdi dugce c0 ¢ ap sudt giam, va san phdm thd tao ra dugc tinh ché
bang sic ky cot silicagel (n-hexan: etyl axetat =80:20—30:70) dé thu dugc hop
chéit 13-10 (165 mg, 44%) & dang dau khong mau.

'H-NMR (CDCl5)8: 7,41 (2H, d, J = 8,0 Hz), 7,31-7,26 (6H, m), 7,21
(14, t, J = 6,6 Hz), 6,83 (4H, d, ] = 8,4 Hz), 5,35 (1H, s), 3,79 (6H, s), 3,70-
3,57 (2H, m), 3,28-3,16 (3H, m), 3,07 (1H, t, J = 8,0 Hz), 2,43 (1H, s), 2,12
(2H, t, ] = 7,2 Hz), 1,78 (1H, s), 1,61-1,58 (2H, m), 1,46-1,39 (2H, m), 1,25
(20H, s), 0,87 (3H, t, ] = 6,0 Hz).
Bude 3

Thém DMAP (4,3 mg, 0,035 mmol), DIEA (0,184 ml, 1,055 mmol) va

anhydrit suxinic (53 mg, 0,528 mmol) vao hop chét 13-10 (222 mg, 0,352 mmol)

trong diclometan (2,2 ml), va hdn hop dugc khudy & nhiét d§ trong phong
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trong 2 ngay. Dung moi dugc ¢d & ap sudt giam, va sau do6 san phim tho tao ra
duoc tinh ché bang sic ky cdt silicagel (clorofom: metanol =100:0—90:10) dé
thu duoc hop chét 14-10 (243 mg, 94%) & dang dau khong mau.

IH-NMR (CDCl3)s: 7,41 (2H, d, J = 6,0 Hz), 7,31-7,26 (6H, m), 7,20
(1H, d, J = 7,2 Hz), 6,82 (4H, d, ] = 7,6 Hz), 5,59 (1H, s), 4,29 (1H, d, J = 10,4
Hz), 4,17-4,13 (1H, m), 3,79 (6H, s), 3,23-2,98 (4H, m), 2,58 (4H, s), 2,16
(2H, t, J = 8,0 Hz), 1,90 (1H, s), 1,60 (2H, s), 1,42-1,19 (22H, m), 0,88 (3H, t,
J=6,8 Hz).
Budce 4

Thém DIEA (0,166 ml, 0,950 mmol) va HBTU (79 mg, 0,209 mmol)
vao hop chit 14-10 (209 mg, 0,285 mmol) trong dung dich axetonitril (38 ml),
va hdn hop dugc lic & nhiét do trong phong trong 15 phut. Thém Amino Icaa
CPG 1000A tu nhién (ChemGenes Corporation) (3,8 g) vao hén hop phan Ung,
va hdn hop nay dugc lic trong 23 gid. Sau khi hdn hgp phan ung duge loc,
nhuya CPG dugc rua ba lan bang axetonitril va ba 14n bang dietyl ete, va lam
kho & 4p suét giam. Hon hop gdm CapA (PROLIGO, L840045-06) va CapB
(PROLIGO, 1850045-06) (1:1, 38 ml) dugc thém vao CPG da lam kho, va hdn
hop nay duoc lac trong 1,5 gio. Sau khi loc hén hop phan tng, nhya CPG duoc
rira hai 1an bang pyridin, hai lan bang isopropanol va hai 14n bang dietyl ete, va
lam kho & ap sudt giam. Lugng dugc mang cua hop chét 14-10 dugc tinh toan
béng thir nghiém so mau cua cation DMTr, va thu dugc hop chit 15-10 ¢o
luong dugc mang la 40 pmol/g.
4-3) Téng hop hop chit 15-14
Céac budc 1 va 2

Theo phwong phap tuong ty v6i bude 1 cia muc 4-1), thu duge san
phdm thd cia hop chit 12 (392 mg).

Thém DMT-MM (372 mg, 1,346 mmol) vao hop chit 2-14 (345 mg,
1,346 mmol) trong dung dich etanol (4,0 ml), va hén hop duge khudy & nhiét
do trong phong trong 15 phut. Hon hop phan Gng thu dugc dugc thém vao san
phdm thd cta hop chit 12 trong dung dich etanol (2,0 ml), va hén hgp dugc
khudy & nhiét do trong phong trong 28 gid. Sau khi dung méi dwgce ¢6 & ap suét

giam, dung dich natri bicacbonat béo hoa trong nudc va nuéc dugc thém vao
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phén can thu duoc, va chiét béng etyl axetat. Lop hitu co duoc rira béng nudc
va nuéc mudi, va 1lam khé bang natri sulfat. Dung mdi dugc cd & 4p suit giam,
va san pham thd tao ra dugc tinh ché bing sic ky cdt silicagel (n-hexan: etyl
axetat =70:30—20:80) dé thu dugc hop chit 13-14 (228 mg, hiéu suat 37%) &
dang ddu khong mau.

'H-NMR (CDCl5)$: 7,40 (2H, d, J = 6,8 Hz), 7,31-7,21 (7H, m), 6,83
(4H, d, T = 6,4 Hz), 5,35 (1H, s), 3,79 (6H, s), 3,67 (1H, s), 3,61 (1H, s), 3,28-
3,19 (3H, m), 3,07 (1H, t, J = 7,2 Hz), 2,43 (1H, s), 2,12 (2H, t, J = 6,0 Hz),
1,77 (1H, s), 1,59 (2H, s), 1,43 (2H, s), 1,25 (28H, s), 0,88 (3H, s).
Bude 3

Thém DMAP (4,0 mg, 0,033 mmol), DIEA (0,171 ml, 0,977 mmol) va
anhydrit sucxinic (49 mg, 0,488 mmol) vao hop chit 13-14 (224 mg, 0,326
mmol) trong diclometan (2,2 ml), va hén hop duoc khudy & nhiét do trong
phong trong 2 ngay. Dung moi duoc ¢6 ¢ ap sudt giam, va sin pham tho tao ra
dugc tinh ché bang sic ky cot silicagel (clorofom: metanol =100:0—90:10) dé
thu duoc hop chéit 14-14 (163 mg, hiéu sudt 64%) ¢ dang dau khong mau.

'H-NMR (CDCl3)8: 7,40 (2H, d, J = 6,4 Hz), 7,30-7,26 (6H, m), 7,19
(1H, t, ] = 7,2 Hz), 6,81 (4H, d, J = 7,2 Hz), 5,57 (1H, s), 4,29 (1H, d, T = 10,8
Hz), 4,17-4,13 (1H, m), 3,79 (6H, s), 3,23-2,98 (4H, m), 2,58 (4H, s), 2,15
(2H, t, J = 7,2 Hz), 1,90 (1H, s), 1,59 (4H, s), 1,46-1,25 (28H, m), 0,87 (3H, t,
J =5,6 Hz).
Buéc 4

Thém DIEA (0,122 ml, 0,700 mmol) va HBTU (58 mg, 0,154 mmol)

vao hop chét 14-14 (162 mg, 0,206 mmol) trong dung dich axetonitril (28 ml),
va hdn hop duoc lic & nhiét d6 trong phong trong 15 phut. Thém Amino Icaa
CPG 1000A ty nhién (ChemGenes Corporation) (2,8 g) vao hon hop phan Ung,
va hdon hop nay dugce lic trong 24 gid. Sau khi hdn hop phan ung duge loc,
nhya CPG dugc rira ba 1in bing axetonitril va ba 1an bang dietyl ete, va lam
kho & 4ap sudt giam. HOn hop gébm CapA (PROLIGO, L840045-06) va CapB
(PROLIGO, 1.850045-06) (1:1, 28 ml) dugc thém vao CPG da lam kho, va hon
hop nay dugc lc trong 1,5 gi¢. Sau khi loc hén hop phan Gng, nhua CPG duoc

rira hai 14n bang pyridin, hai 14n bang isopropanol va hai lan bang dietyl ete, va
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lam kho & 4p suét giam. Lugng dugc mang cia hop chét 14-14 dugc tinh toan
bang thtt nghiém so mau cta cation DMTr, va thu dugc hop chit 15-14 ¢6
lugng duge mang 13 42 umol/g.

4-4) Tdéng hop hop chat 15-18

Cac buéc 1 va2

Theo phuong phép twong ty voi bude 1 clia muc 4-1), thu dugc san
phim thé ctia hop chit 12 (392 mg).

Thém DMT-MM (471 mg, 1,702 mmol) vao hop chit 2-18 (466 mg,
1,490 mmol) trong dung dich etanol (5,0 ml), va hén hop duogc khudy & nhiét
do trong phong trong 15 phut. Hon hop phan Gng thu dugc duge thém vao san
pham thd cta hop chét 12 trong dung dich etanol (2,5 ml), hdn hop dugce khudy
& nhiét do trong phong trong 4,5 gid. Sau khi dung moi duge cd ¢ ap suét
giam, dung dich natri bicacbonat bdo hoa trong nuéc va nude dugc thém vao
phan cin thu duoc, va chiét bang etyl axetat. Lép hitu co duoc rira bang nuéc
va nudc mudi, va lam kho bang natri sulfat. Dung mdi dugce ¢6 ¢ dp suét giam,
va san pham thd tao ra dugc tinh ché bang sic ky cot silicagel (n-hexan: etyl
axetat =70:30—20:80) dé thu duoc hop chit 13-18 (494 mg, hidu suét 62%) ¢
dang diu khong mau.

'H-NMR (CDCl3)8: 7,41 (2H, d, J = 7,2 Hz), 7,32-7,26 (6H, m), 7,21
(1H, t, J = 7,2 Hz), 6,83 (4H, d, J = 8,8 Hz), 5,36 (1H, s), 3,79 (6H, s), 3,70-
3,65 (1H, m), 3,63-3,57 (1H, m), 3,27 (1H, dd, J = 9,2, 4,0 Hz), 3,24-3,13 (2H,
m), 3,07 (1H, dd, J = 9.2, 7,2 Hz), 2,45 (1H, t, ] = 5,6 Hz), 2,12 2H, t, T = 7,6
Hz), 1,78 (1H, s), 1,63-1,25 (40H, m), 0,88 (3H, t, J = 6,8 Hz).

Buéc 3

Thém DMAP (5,8 mg, 0,047 mmol), DIEA (0,248 ml, 1,419 mmol) va
anhydrit sucxinic (71 mg, 0,709 mmol) vao hop chit 13-18 (352 mg, 0,473
mmol) trong diclometan (3,5 ml), va hoén hop dugc khuéy & nhiét do trong
phong trong 2 ngay. Dung moi dugc ¢d ¢ ap sudt giam, va sau d6 sén phim thd
tao ra dugc tinh ché bang sic ky cot silicagel (clorofom: metanol
~100:0—90:10) d& thu dugc hop chat 14-18 (225 mg, 56%) & dang diu khong
mau.

IH-NMR (CDCls)3: 7,41 (2H, d, J = 7,2 Hz), 7,31-7,26 (6H, m), 7,20
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(1H, t, ] = 6,4 Hz), 6,82 (4H, d, J = 7,6 Hz), 5,57 (1H, s), 4,30 (1H, dd, J =
10,4, 2,4 Hz), 4,15 (1H, dd, J = 10,4, 6,4 Hz), 3,79 (6H, s), 3,24-2,98 (4H, m),
2,59 (4H, s), 2,16 (2H, t, J = 7,6 Hz), 1,90 (1H, s), 1,59 (4H, s), 1,44-1,21
(36H, m), 0,88 (3H, t, J = 5,6 Hz).
Buéce 4

Thém DIEA (0,154 ml, 0,880 mmol) va HBTU (73 mg, 0,194 mmol)
vao hop chét 14-18 (223 mg, 0,264 mmol) trong dung dich axetonitril (35 ml),
va hdn hop duwoc lic & nhiét do trong phong trong 15 phtt. Thém Amino Icaa
CPG 1000A ty nhién (ChemGenes Corporation) (3,5 g) vao hén hop phan tng,
va hén hop nay dugc l4¢c trong 24 gid. Sau khi hdn hgp phan ung duoc loc,
nhya CPG duoc rira ba lan biang axetonitril va ba 1an bang dietyl ete, va lam
kho & 4p sudt giam. Hdn hop gédm CapA (PROLIGO, 1840045-06) va CapB
(PROLIGO, L850045-06) (1:1, 35 m’l) dugc thém vao CPG da lam kho, va hén
hop nay dugce l4c trong 1,5 gio. Sau khi loc hén hop phan ng, nhya CPG dugc
rira hai 14n bang pyridin, hai 14n bang isopropanol va hai 14n bing dietyl ete, va
lam kho & 4p suét giam. Lugng dugc mang cia hop chét 14-18 dugc tinh toan
bang th@r nghiém so mau cua cation DMTr, va thu dugc hop chit 15-18 ¢6
lugng dugc mang la 56 pmol/g.
5) Téng hop hop chat 17

ODMTr ODMTr

FmocHNN\/I;OH FmocHNM/I/\/OTBS

11 16

ODMTr

/\/\/L/ B
_— HoN OoTBS

17
Céc bude 1 va 2
Thém imidazol (71 mg, 1,044 mmol) va t-butylclodimetylsilan (79 mg,
0,522 mmol) vao hop chit 11 (US2014/0142253, 292 mg, 0,435 mmol) trong
dung dich DMF (2,0 ml), va hdn hgp dugc khudy & nhiét o trong phong trong
16 gid. Hdn hop phan ung dugc pha lodng bing nuédc va chiét bang

xyclopentyl metyl ete. L&p hiru co dugc rira bang nuéc va nudec mudi, va lam
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kho bing natri sulfat. Dung méi dugc ¢d & ap suat giam dé thu dugc sén phdm
thd ctia hop chat 16 (352 mg).

Thém dietylamin (0,6 ml, 5,74 mmol) vao san phdm tho cia hop chat
16 (352 mg) trong diclometan (2,4 ml), va hén hop dugc khudy & nhiét do
trong phong trong 16 gio. Sau khi etanol dugc thém vao hén hop phan ung,
dung mdi dugc cd ¢ ap sudt giam. Phan cin dugc 1am ddng bay hoi hai 14n véi
etanol, va san phém thd tao ra dugc tinh ché béng séc ky cot silicagel
(clorofom) dé thu duogc hop chét 17 (190 mg, 78%) & dang dau khoéng mau.

IH-NMR (CDCl3)8: 7,45-7,43 (2H, m), 7,32 (4H, d, ] = 8,8 Hz), 7,29-
7,25 (2H, m), 7,22-7,18 (1H, m), 6,81 (4H, d, J = 8,8 Hz), 3,79 (6H, s), 3,68-
3,61 (2H, m), 3,08-3,02 (2H, m), 2,63 (2H, t, J = 7,2 Hz), 1,75-1,69 (1H, m),
1,41-1,30 (6H, m), 1,27-1,15 (2H, m), 0,84 (9H, s), 0,01 (6H, s).
6) Téng hop hop chét 22-n

ﬁx__.ﬁjl ¢ —

H ODMTr
It
n ‘/\/\(\ODMTr 20-n OH

trong do n la sb nguyén tir 6 dén 28.
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6-1) Téng hop hop chit 22-6
Buéc 1

Thém DIEA (1,53 ml, 8,76 mmol), bis(nitrophenyl) cacbonat (1,33 g,
4,38 mmol) va DMAP (178 mg, 1,46 mmol) vao hop chit 3-6 (1,0 g, 2,92
mmol) trong dung dich THF (20 ml)-clorofom (20 ml), va hén hop duoc khudy
& 60°C trong 1 gio. Hon hop phan ung dugc loc. Sau khi nude cdi dugce cd ¢ ap
sudt giam, san phim thd tao ra dugc tinh ché bing sic ky cot silicagel (hexan:
etyl axetat =60:40—20:80) dé thu duogc hop chét 18-6 (982 mg, 66%) ¢ dang
chit rin mau tring.

I'H-NMR (CDCl;) &: 8,32-8,26 (2H, m), 7,42 (2H, dt, ] = 9.9, 2,5 Hz),
6,36 (2H, t, J = 6,4 Hz), 4,80 (1H, ddd, J = 10,7, 5,6, 3,3 Hz), 3,65-3,50 (4H,
m), 2,26 (4H, t, J = 7,6 Hz), 1,69-1,62 (4H, m), 1,28 (16H, dt, J = 19,1, 4,7
Hz), 0,87 (6H, t, ] = 6,8 Hz).
Buéc 2

Thém hop chét 18-6 (450 mg, 0,89 mmol) vao hop chat 17 (500 mg,
0,89 mmol) trong diclometan (10,0 ml), va hén hop duoc khudy & nhiét do
trong phong trong 2 gi¢. Hon hgp phan tng dugc cd & ap sudt giam va tinh ché
bang sic ky cdt amino silicagel (hexan: etyl axetat =65:35—10:90) dé thu hop
chét 19-6 (625 mg, 76%) & dang dau khong mau.

IH-NMR (CDCls) &: 7,42 (2H, d, J = 7,4 Hz), 7,31 (4H, t, ] = 6,2 Hz),
7,26 (3H, t, J = 3,9 Hz), 7,19 (1H, t, ] = 7,2 Hz), 6,82 (4H, t, J = 6,0 Hz), 6,25
(2H, t, T = 5,8 Hz), 4,70 (2H, dd, J = 10,3, 5,3 Hz), 3,79 (6H, d, J = 4,4 Hz),
3,62 (2H, dd, T = 10,1, 5,1 Hz), 3,51 (2H, dd, J = 13,3, 6,4 Hz), 3,32-3,26 (2H,
m), 3,08 (4H, dt, J = 20,2, 6,6 Hz), 2,19 (4H, t, ] = 7,7 Hz), 1,70 (1H, t, J = 5.7
Hz), 1,61 (8H, t, T = 9,3 Hz), 1,42 (2H, t, ] = 7,3 Hz), 1,26 (20H, tt, J = 26,0,
10,5 Hz), 0,88 (6H, dd, J = 12,0, 5,3 Hz), 0,83 (9H, s).
Buéc 3

Thém TBAF (trong THF 1M, 1,34 ml, 1,34 mmol) vao hgp chét 19-6
(625 mg, 0,67 mmol) trong THF (10 ml), va hén hop duogc khuéy & nhiét do
trong phong trong 24 gio. Hon hop phéan Gng duge cd & ap sudt giam, va san
phim thd tao ra dugc tinh ché bang sic ky cot diol silicagel (hexan: etyl axetat

=50:50—10:90) dé thu dugc hop chét 20-6 (541 mg, 99%) & dang chét léng
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khong mau.

'H-NMR (CDCls) &: 7,41 (2H, t, J = 4,3 Hz), 7,26 (9H, ddt, J = 31,6,
12,0, 4,9 Hz), 6,83 (4H, d, ] = 8,8 Hz), 6,38 (2H, q, ] = 6,1 Hz), 4,88 (1H, t, J
= 5,6 Hz), 4,67 (1H, t, ] = 5,0 Hz), 3,79 (6H, t, ] = 7,5 Hz), 3,69-3,61 (2H, m),
3,50-3,44 (2H, m), 3,30 (3H, tt, J = 20,6, 6,5 Hz), 3,15-3,06 (3H, m), 2,63 (1H,
s), 2,21-2,17 (4H, m), 1,78 (1H, s), 1,62 (4H, t, ] = 6,9 Hz), 1,43 (2H, t, J =5.4
Hz), 1,30 (20H, dt, J = 29,2, 11,0 Hz), 0,87 (6H, t, ] = 6,9 Hz).
Budc 4

Thém DIEA (0,35 ml, 1,98 mmol), DMAP (8,0 mg, 0,066 mmol), va
anhydrit sucxinic (132 mg, 1,32 mmol) vao hgp chéit 20-6 (541 mg, 0,66 mmol)
trong diclometan (2,0 ml), va hén hop duoc khudy ¢ nhiét do trong phong
trong 4 gid. Hon hop phéan tng dugc ¢b ¢ 4p sudt giam, va sau d6 san phdm thd
tao ra dugc tinh ché béng séc ky cot silicagel (clorofom: metanol =40:1—10:1)
dé thu hop chat 21-6 (591 mg, 97%) & dang chat 1ong khong mau.

'H-NMR (CDCls) &: 7,41 (2H, d, J = 7,5 Hz), 7,31-7,25 (8H, m), 7,20
(1H, t, T = 7,2 Hz), 6,82 (4H, d, J = 8,5 Hz), 6,62 (1H, t, ] = 6,3 Hz), 6,48 (1H,
t, ] =6,5Hz), 5,91 (1H, t, J = 5,5 Hz), 4,71 (1H, t, J = 5,3 Hz), 4,42 (1H, dd, J
= 11,0, 3,2 Hz), 4,14 (1H, dd, J = 10,9, 5.9 Hz), 3,79 (6H, s), 3,40 (4H, tt, J =
20,4, 7,0 Hz), 3,08 (4H, dq, J = 33,3, 8,0 Hz), 2,69-2,49 (4H, m), 2,20 (4H, dd,
J =15,6, 8,2 Hz), 1,95 (1H, s), 1,61 (4H, d, J = 7,0 Hz), 1,27 (22H, d, J = 5,0
Hz), 0,87 (6H, dd, J = 6,8, 5,1 Hz).
Buéce 5

Thém DIEA (0,30 ml, 1,70 mmol) va HBTU (142 mg, 0,37 mmol) vao
hop chét 21-6 (312 mg, 0,34 mmol) trong hdn hop gdm axetonitril/diclometan
(4:1, 25 ml), va hdn hop dugc lac & nhiét do trong phong trong 15 phat. Thém
dang HybridCPG amino 2000A (Prime Synthesis, Inc.) (2,8 g) vao hén hop
phan tng, va hdn hgp nay dugc l4c trong 24 gid. Sau khi hdn hgp phan ung
duge loc, nhwa HybridCPG dugc rua ba lan béng axetonitril va ba lan bﬁng
dietyl ete, va lam kho ¢ dp sudt giam. Hdn hop gdm THF/anhydrit
axetic/pyridin (8:1:1, 30 ml) dugc thém vao HybridCPG da lam khd, va hdn
hop nay duogc lic trong 3 gid. Sau khi hdn hgp phan Gng dugc loc, nhua

HybridCPG dugce rira hai 14n bang pyridin, hai 1an bing isopropanol va hai lan

-67-



28880

bang dietyl ete, va lam kho & dp sudt giam. Luong dugc mang ctia hop chat 21-
6 dugc tinh toan béng thtr nghiém so mau cua cation DMTr, va thu duoc hop
chét 22-6 ¢6 lugng duoc mang 1a 114 pmol/g.
6-2) Téng hop hop chit 22-8
Bude 1

Thém bis(nitrophenyl) cacbonat (1,14 g, 3,76 mmol), DIEA (1,3 ml, 7,5
mmol) va DMAP (0,15 g, 1,25 mmol) vao hop chét 3-8 (1 g, 2,5 mmol) trong
THF (20 ml) va clorofom (20 ml), va hén hop dugc khudy & 60°C trong 1 gio.
Hon hop phan tng dugc loc. Sau khi nuée cai duge cd ¢ ap suit giam, san
phdm tho tao ra dugc tinh ché bing sic ky cot silicagel (hexan: etyl axetat
=60:40—20:80) dé thu dugc hop chét 18-8 (1,17 g, 83%) & dang chat rén mau
tring.

'H-NMR (CDCls) &: 8,27 (2H, dt, J = 9.9, 2,5 Hz), 7,41 (2H, dt, J = 9,9,
2,5 Hz), 6,42 (2H, t, ] = 6,5 Hz), 4,81-4,78 (1H, m), 3,65-3,50 (4H, m), 2,26
(4H, t, ] = 7,6 Hz), 1,68-1,62 (4H, m), 1,28 (24H, t, ] = 9,5 Hz), 0,87 (6H, t, J
=6,83 Hz).
Buéc 2

Thém hop chéit 18-8 (500 mg, 0,89 mmol) va DIEA (0,23 ml, 1,33
mmol) vao hop chat 17 (500 mg, 0,89 mmol) trong diclometan (10,0 ml), va
hdn hop dwoc khudy & nhiét do trong phong trong 2 gid. Hon hop phan tng
dugc ¢d & 4p sudt giam, va sau d6 dugc tinh ché bang sic ky cdt amino
silicagel (hexan: etyl axetat =50:50—10:90) dé thu dugc hop chét 19-8 (661
mg, 75%) & dang chét rin mau vang nhat.

'H-NMR (CDCls) &: 7,42 (2H, d, J = 7,4 Hz), 7,31 (4H, t, ] = 6,3 Hz),
7,26 (3H, t, J = 3,9 Hz), 7,19 (1H, t, J = 7,2 Hz), 6,81 (4H, d, ] = 8,8 Hz), 6,25
(2H, t, J = 6,0 Hz), 4,70 (2H, q, J = 5,4 Hz), 3,79 (6H, s), 3,63 (2H, t, ] = 5.3
Hz), 3,51 (2H, dd, J = 13,1, 6,5 Hz), 3,29 (2H, dd, ] = 12,9, 7,0 Hz), 3,08 (4H,
dt, J = 20,0, 6,5 Hz), 2,18 (4H, t, J = 7,7 Hz), 1,70 (1H, t, ] = 5,8 Hz), 1,62
(6H, d, T = 11,2 Hz), 1,42 (2H, t, J = 7,2 Hz), 1,27 (28H, dt, ] = 37,9, 14,6 Hz),
0,87 (6H, t, J = 6,8 Hz), 0,83 (9H, s).
Budce 3

Thém TBAF (trong THF M, 1,34 ml, 1,34 mmol) vao hop chét 19-8 (661
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mg, 0,669 mmol) trong THF (10 ml), va hdn hop dwoc khuéy & nhiét do trong
phong trong 25 gid. Hon hop phéan ¢trng duge cd & ap sudt giam, va sau d6 dugc
tinh ché bang sic ky cot diol silicagel (hexan: etyl axetat = 50:50—10:90) aé
thu hop chat 20-8 (549 mg, 94%) & dang dau khong mau.

IH-NMR (CDCls) &: 7,41 (2H, t, J = 4,4 Hz), 7,32-7,19 (9H, m), 6,84
(4H, d, ] = 8,8 Hz), 6,35 (2H, q, J = 6,1 Hz), 4,85 (1H, t, ] = 5,8 Hz), 4,67 (1H,
t, ] = 5,1 Hz), 3,79 (6H, s), 3,64 (2H, dd, J = 14,3, 7,4 Hz), 3,47 (2H, dt, J =
14,1, 5,8 Hz), 3,30 (3H, tt, J = 19,5, 6,2 Hz), 3,15-3,06 (3H, m), 2,60 (1H, s),
2,21-2,17 (4H, m), 1,78 (1H, s), 1,62 (4H, s), 1,44 (2H, d, J = 5,1 Hz), 1,27
(28H, dd, J = 11,0, 3,7 Hz), 0,87 (6H, t, ] = 6,8 Hz).
Buéce 4

Thém DMAP (7,7 mg, 0,063 mmol), anhydrit sucxinic (126 mg, 1,25
mmol) va DIEA (0,32 ml, 1,88 mmol) vao hop chit 20-8 (549 mg, 0,63 mmol)
trong diclometan (10 ml), va hén hop duge khudy & nhiét do trong phong trong
4 gid. Sau khi hdn hgp phan Gng dugc cd & ap sudt giam, san phdm tho tao ra
dugc tinh ché bang sic ky cdt silicagel (clorofom: metanol = 20:1—10:1) dé
thu hop chat 21-8 (582 mg, 95%) & dang chét 16ng khong mau.

'H-NMR (CDCl3) 8: 7,41 (2H, d, J = 7,5 Hz), 7,31-7,25 (8H, m), 7,20
(1H, t, T = 7,2 Hz), 6,82 (4H, d, ] = 8,7 Hz), 6,61 (1H, t, ] = 6,2 Hz), 6,47 (1H,
t,J = 6,4 Hz), 5,91 (1H, t, ] = 5,6 Hz), 4,71 (1H, t, J = 5,1 Hz), 4,42 (1H, dd, J
= 11,0, 3,2 Hz), 4,14 (1H, dd, J = 10,9, 5,8 Hz), 3,80 (6H, d, ] = 6,1 Hz), 3,47-
3,33 (4H, m), 3,08 (4H, ddd, J = 33,6, 15,6, 8,5 Hz), 2,69-2,49 (4H, m), 2,20
(4H, dd, ] = 15,6, 8,2 Hz), 1,95 (1H, s), 1,55 (4H, dt, J] = 34,3, 6,5 Hz), 1,27
(30H, t, ] = 7,2 Hz), 0,87 (6H, t, J = 6,8 Hz).
Buéc 5

Thém DIEA (0,27 ml, 1,54 mmol) va HBTU (128 mg, 0,34 mmol) vao
hop chat 21-8 (300 mg, 0,31 mmol) trong hdn hop gdm axetonitril/diclometan
(4:1, 25 ml), va hdn hop duge lic & nhiét d6 trong phong trong 15 phut. Dang
HybridCPG amino 2000A (Prime Synthesis, Inc.) (2,5g) dugc thém vao hdn
hop phan tng, va hdn hop nay duge lic trong 24 gid. Sau khi hdn hop phan
trng dugc loc, nhya HybridCPG duoc rira ba l4n bang axetonitril va ba l4n bing

dietyl ete, va lam kho & 4p sudt giam. Hdn hop gdm THF/anhydrit

-69-



28880

axetic/pyridin (8:1:1, 30 ml) dugc thém vao HybridCPG da lam kho, va hén
hop nay dugc lic trong 3 gid. Sau khi hdn hgp phan Gng dugc loc, nhua
HybridCPG duogc rira hai 1an bing pyridin, hai 1in bing isopropanol va hai lan
bang dietyl ete, va lam kho & 4p sudt giam. Luong dugc mang cia hop chét 21-
8 duogc tinh toan bing thir nghiém so mau cua cation DMTr, va thu dugc hop
chét 22-8 ¢6 lugng duoc mang 1a 107 pmol/g.

6-3) Tdng hop hop chit 22-10

Buéc 1

Thém pyridin (0,379 ml, 4,70 mmol) va 4-nitrophenyl cloformat (947
mg, 4,70 mmol) vao hogp chét 3-10 (2,0 g, 3,92 mmol) trong THF (50 ml), va
hdn hop duoc khudy & 60°C trong 1 gio. Hon hop phan tng dugc loc. Sau khi
nuéc céi dugc ¢d & 4p sudt gidm, san phdm tho tao ra dugc tinh ché bang séc
ky cot silicagel (clorofom: metanol = 100:0—90:10) dé thu duoc hop chit 18-
10 (1,1 g, 42%) & dang chit rin mau tréng.

IH-NMR (CDCl3)3: 8,28 (2H, d, J = 8,8 Hz), 7,42 (2H, d, J = 8,8
Hz),6,91 (2H, d, J = 9,1 Hz),4,80 (1H, s),3,57 (4H, m), 2,26 (4H, t, ] = 7,6
Hz),1,66 (4H, t, J = 6,9 Hz),1,27 (40H, d, J = 20,2 Hz),0,88 (6H, t, J = 6,7 Hz).
Buéc 2

Thém hop chat 18-10 (50 mg, 0,074 mmol) vao hop chit 17 (41 mg,
0,074 mmol) trong diclometan (5,0 ml), va hén hop duoc khuéy 0 nhiét do
trong phong trong 1 gio. Hon hop phan tng dugc tinh ché bing sic ky cot
silicagel (clorofom: metanol = 100:0—90:10) dé thu duoc hop chat 19-10 (80
mg, 98%) & dang chét 16ng mau vang.

'H-NMR (CDCl5)$: 7,42 (2H, d, J = 7,5 Hz), 7,31 (7H, t, ] = 6,4 Hz),
6,81 (4H, d, ] = 8,8 Hz), 6,23 (2H, d, J = 5,5 Hz), 4,68 (1H, s), 3,79 (6H, s),
3,63 (2H, t, J = 5,4 Hz), 3,52 (2H, t, ] = 6,8 Hz), 3,28 (2H, t, ] = 7,3 Hz), 3.11-
3,04 (4H, m), 2,18 (4H, t, J = 7,5 Hz), 1,62 (6H, t, ] = 7,2 Hz), 1,25 (40H, s),
0,88 (6H, t, ] = 6,8 Hz), 0,84 (9H, s), 0,01 (6H, s).

Bude 3

Thém trietylamin (4,4 ml, 7,21 mmol) va TBAF (trong THF 1M, 0,4
ml, 0,40 mmol) vao hgp chit 19-10 (559,2 mg, 0,535 mmol) trong THF (5 ml),
va hdn hop duoc khudy & nhiét d§ trong phong trong 12 gio. Hdn hop phén tng
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duge pha lodng bing clorofom (10 ml), va sau d6 dugc rira bing dung dich
natri bicacbonat bdo hoa trong nuéc (10 ml). Sau khi 16p hitu co thu dugce duge
cd & 4p suét giam, va sau d6 san phim thd tao ra dugc tinh ché bing sic ky cot
silicagel (clorofom: metanol = 100:0—90:10) dé thu hop chét 20-10 (384 mg,
77%) & dang chat 16ng khong mau.

'H-NMR (CDCl3)8: 7,41 (2H, t, J = 4,3 Hz),7,31 (7H, d, J = 8,5
Hz),6,84 (4H, d, ] = 8,8 Hz), 6,32 (2H, t, J = 6,3 Hz), 4,83 (1H, t, J = 6,0 Hz),
4,67 (1H, s, J = 5,2 Hz), 3,79 (6H, s), 3,68-3,63 (2H, m), 3,47 (2H, dd, J =
12,9, 6,1 Hz), 3,34-3,24 (3H, m), 3,10 (3H, dt, J = 17,5, 5,6 Hz), 2,59 (1H, s),
2,21-2,17 (4H, m),1,71 (1H, m), 1,62 (4H, t, J = 7,2 Hz), 1,25 (36H, s), 0,88
(6H, t, ] = 6,8 Hz).

Budce 4

Thém DMAP (5,04 mg, 0,041 mmol) va anhydrit sucxinic (62,0 mg,
0,619 mmol) vao hop chit 20-10 (384 mg, 0,431 mmol) trong diclometan (10,1
ml), va hdn hop dugc khudy & nhiét do trong phong trong 1 ngay. Sau khi hdn
hop phan tng dugce ¢cd & ap sudt giam, san pham thd tao ra dugc tinh ché bang
sic ky cot diol silicagel (clorofom: metanol = 100:0—90:10) dé thu dugc hop
chat 21-10 (308 mg, 71%) & dang chét 16ng khong mau.

'H-NMR (CDCl3)8: 7,41 (2H, t, J = 4,3 Hz), 7,31 (6H, d, J = 8,5 Hz),
6,84 (4H, d, ] = 8,8 Hz), 6,81 (1H, br s), 6,61 (1H, br s), 5,83 (1H, br s), 4,70
(1H, s), 4,38 (1H, m), 4,13 (1H, d, J = 10,4 Hz), 3,79 (6H, s), 3,78-3.41 (6H,
m), 3,05 (6H, m), 2,89 (6H, m), 2,62-2,55 (6H, m), 2,20 (4H, d, J = 7.2 Hz),
1,94 (1H, s), 1,62 (4H, t, ] = 7,2 Hz), 1,25 (36H, s), 0,88 (6H, t, ] = 7,2 Hz).
Budgce 5

Thém DIEA (0,168 ml, 0,982 mmol) va HBTU (100 mg, 0,264 mmol)
vao hgp chdt 21-10 (247 mg, 0,240 mmol) trong hdn hop gbm
axetonitril/diclometan (1:1, 20 ml), va hdn hop dugc lic & nhiét do trong
phong trong 20 phut. Thém Amino Icaa CPG 1000A ty nhién (ChemGenes
Corporation) (2,0 g) vao hdn hop phan tng, va hdn hop nay duogc l4c trong 12
gio. Sau khi hén hop phan ung dugc loc, nhua CPG dugc rra ba lan béng
diclometan va ba lan biang dietyl ete, va lam kho & ap sudt giam. Hon hop gdm

CapA (PROLIGO, 1840045-06) va CapB (PROLIGO, L850045-06) (1:1, 20
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ml) dugc thém vao HybridCPG di 1am khd, va hén hgp nay dugc lac trong 30
phut. Sau khi hdn hgp phan Gng dugc loc, nhya CPG dugce rira hai 14n bang
diclometan va hai lan bing dietyl ete, va lam khd & ap sudt giam. Luong dugc
mang cia hop chit 21-10 dugc tinh todn bang thir nghiém so mau cua cation
DMTr, va thu dugce hop chdt 22-10 c6 lugng duge mang 1a 69 pmol/g.
6-4) Téng hop hop chat 22-12
Budce 1

Thém pyridin (0,379 ml, 4,70 mmol) va 4-nitrophenyl cloformat (947
mg, 4,70 mmol) vao hop chit 3-12 (2,0 g, 3,92 mmol) trong THF (50 ml), va
hdn hop dugc khudy & 60°C trong 1 gid. Hon hop phan tng dugc loc. Sau khi
nudc cai duge ¢d & dp suét giam, san phém tho tao ra dugce tinh ché béng sic
ky cot silicagel (clorofom: metanol = 100:0—90:10) dé thu dugc hop chét 18-
12 (1,1 g, 42%) & dang chit rén mau tring.

ITH-NMR (CDCl5)38: 8,28 (2H, d, J = 8,8 Hz), 7,42 (2H, d, J = 8,8 Hz),
6,91 (2H, d, J = 9,1 Hz), 4,80 (1H, s), 3,57 (4H, m), 2,26 (4H, t, ] = 7,6 Hz),
1,66 (4H, t, I = 6,9 Hz),1,27 (40H, d, J = 20,2 Hz), 0,88 (6H, t, ] = 6,7 Hz).
Bude 2

Thém hop chit 18-12 (50 mg, 0,074 mmol) vao hop chét 17 (41 meg,
0,074 mmol) trong diclometan (5,0 ml), va hén hop duoc khuéy & nhiét do
trong phong trong 1 gio. Hon hop phan tng dugc tinh ché bing sic ky cot
silicagel (clorofom: metanol = 100:0—90:10) dé thu duoc hop chit 19-12 (80
mg, 98%) ¢ dang chét 16ng mau vang.

'H-NMR (CDCl»)s: 7,42 (2H, d, J = 7,5 Hz), 7,31 (6H, t, ] = 6,4 Hz),
6,81 (4H, d, J = 8,8 Hz), 6,23 (2H, d, ] = 5,5 Hz), 4,68 (1H, s), 3,79 (6H, s),
3,63 (2H, t, J = 5,4 Hz), 3,52 (2H, t, J = 6,8 Hz), 3,28 (2H, t, ] = 7,3 Hz), 3.11-
3,04 (4H, m), 2,18 (4H, t, J = 7,5 Hz), 1,62 (6H, t, J = 7,2 Hz), 1,25 (40H, s),
0,88 (6H, t, J = 6,8 Hz), 0,84 (6H, s), 0,01 (6H, s).
Budce 3

Thém trietylamin (1,0 ml, 7,21 mmol) va TBAF (trong THF 1M, 0,4
ml, 0,40 mmol) vao hgp chét 19-12 (90 mg, 0,082 mmol) trong THF (5 ml), va
hén hop dugc khudy ¢ nhiét do trong phong trong 12 gio. Hon hop phéan tng

duoc pha lodng bang clorofom (10 ml), va sau d6 dugc rira bang dung dich
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natri bicacbonat bdo hoa trong nuéc (10 ml). Sau khi 16p hitu co thu dugc duge
cd & 4p sudt gidm, sin phim thd tao ra dugc tinh ché bing sic ky cot silicagel
(clorofom: metanol = 100:0—95:5) dé thu duoc hop chat 20-12 (84 mg, 100%)
& dang chét 1ong khong mau.

'H-NMR (CDCl5)é: 7,41 (2H, t, J = 4,3 Hz), 7,31 (6H, d, J = 8,5 Hz),
6,84 (4H, d, J = 8,8 Hz), 6,34 (2H, t, J = 6,3 Hz), 4,83 (1H, s), 4,67 (1H, s),
3,79 (6H, s), 3,68-3,63 (2H, m), 3,47 (2H, dd, J = 12,9, 6,1 Hz), 3,34-3,24 (3H,
m), 3,10 (3H, dt, J = 17,5, 5,6 Hz), 2,60 (1H, s), 2,21-2,17 (4H, m), 1,62 (4H,
t, J =6,9 Hz), 1,25 (40H, s), 0,88 (6H, t, J = 6,8 Hz).
Budce 4

Thém DMAP (0,7 mg, 0,006 mmol) va anhydrit sucxinic (7,3 mg, 0,073
mmol) vao hop chit 20-12 (60 mg, 0,061 mmol) trong dung dich pyridin (2
ml), va hdn hop duoc khudy & nhiét @ trong phong trong 4 ngay. Sau khi hén
hop phan tng duge cd ¢ ap sudt giam, san phdm tho tao ra dugc tinh ché bang
sic ky cot silicagel (clorofom: metanol = 100:0—95:5) dé thu dugc hop chat
21-12 (56 mg, 85%) & dang chit 16ng khong mau.

ESI-MS(m/z): 1085 (M-H).
Budce 5

Thém DIEA (0,043 ml, 0,248 mmol) va HBTU (31 mg, 0,083 mmol)
vio hop chit 21-12 (52 mg, 0,048 mmol) trong hdn hop gom
axetonitril/clorofom (1:1, 10 ml), va hén hop dugc lic & nhiét do trong phong
trong 15 phat. Thém Amino Icaa CPG 1000A ty nhién (ChemGenes
Corporation) (0,5 g) vao hdn hop phan @ng, va hdn hop nay dugc lc trong 23
gid. Sau khi hdn hgp phéan tng dugc loc, nhva CPG dugc rira ba lan bang
axetonitril va ba lan bang dietyl ete, va lam kho & ap suit giam. Hon hop gdm
CapA (PROLIGO, 1.840045-06) va CapB (PROLIGO, L850045-06) (1:1, 5 ml)
duoc thém vao CPG da lam kho, va hon hgp nay dugc lic trong 1,5 gio. Sau
khi hdn hop phan tng dugc loc, nhya CPG duoc rira hai l4n bang pyridin, hai
lan bang isopropanol va hai 1an bang dietyl ete, va sau d6 lam kho ¢ 4p sudt
giam. Lugng dugc mang cua hop chit 21-12 duoc tinh todn bang thir nghiém
so mau cua cation DMTr, va thu duoc hgp chit 22-12 ¢6 lugng duoc mang la

31 umol/g.
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6-5) Toéng hop hop chit 22-14
Buéce 1

Thém pyridin (0,320 ml, 3,97 mmol) va 4-nitrophenyl cloformat (800
mg, 3,97 mmol) vao hop chit 3-14 (1,5 g, 3,92 mmol) trongTHF (60 ml), va
hén hop duwoc gia nhiét hoi lvu trong 3 gid. Hon hop phéan tng dugce loc. Sau
khi nudc cai dugc cd & 4p sudt giam, san phdm tho tao ra dugc tinh ché bing
sic ky cot silicagel (hexan: etyl axetat = 66:34—45:55) dé thu hop chit 18-14
(1,56 g, 81%) & dang chit rdn mau tring.

'H-NMR (CDCl;) &: 8,29 (2H, d, J = 10,0 Hz), 7,43 (2H, d, J = 10,0
Hz), 6,31 (2H, t, ] = 6,4 Hz), 4,81-4,76 (1H, m), 3,65-3,58 (2H, m), 3,55-3,48
(2H, m), 2,25 (4H, t, J = 7,6 Hz), 1,67-1,61 (4H, m), 1,25 (48H, s), 0,88 (6H, t,
J=6,8 Hz).
Buéc 2

Thém hop chit 18-14 (1,38 g, 1,88 mmol) vao hop chit 17 (1,06 g, 1,88
mmol) trong diclometan (30 ml), va hén hop duoc khuéy 0 nhiét do trong
phong trong 1 gid. Sau khi dung mdi dugc ¢6 ¢ ap sut giam, san phidm tho tao
ra dugc tinh ché bang sic ky cot silicagel (hexan: etyl axetat = 66:34—45:55)
dé thu duoc hop chat 19-14 (1,47 g, 68%) & dang chit rdn mau tring.

ESI-MS(m/z): 1155 (M-H).
Budce 3

Thém TBAF (trong THF 1M, 3,81 ml, 3,81 mmol) vao hop chit 19-14
(1,47 g, 1,27 mmol) trong THF (30 ml), va hdn hop duogc khuéy & nhiét do
trong phong trong 18 gid. Sau khi hon hop phan tng dugc pha lodng bang etyl
axetat, dung moi duogc cd ¢ ap sudt giam. San phidm tho tao ra dugc tinh ché
bang sic ky cot silicagel (hexan: etyl axetat = 50:50—5:95) dé thu duoc hop
chat 20-14 (1,04 g, 79%) & dang chit rin mau tring.

'H-NMR (CDCls) &: 7,41 (2H, d, J = 7,6 Hz), 7,32-7,27 (6H, m), 7,21
(1H, t, ] = 7,2 Hz), 6,83 (4H, d, J = 8,8 Hz), 6,37-6,35 (2H, m), 4,86 (1H, t,J =
5,6 Hz), 4,69-4,64 (1H, m), 3,79 (6H, s), 3,69-3,61 (2H, m), 3,50-3,24 (6H, m),
3,15-3,06 (3H, m), 2,61 (1H, s), 2,21-2,17 (4H, m), 1,25 (58H, s), 0,88 (6H, t,
J=6,8 Hz).

Budce 4
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Thém DMAP (12 mg, 0,10 mmol), DIEA (0,523 ml, 2,99 mmol) va
anhydrit sucxinic (170 mg, 1,70 mmol) vao hop chit 20-14 (1,04 g, 0,998
mmol) trong diclometan (20 ml), va hdn hgp dugc khudy & nhiét do trong
phong trong 16 gid. Sau khi hdn hgp phéan Gng dugc ¢b & ap sudt giam, san
phdm tho tao ra dugc tinh ché bing sic ky cot diol silicagel (clorofom) dé thu
duoc hop chat 21-14 (1,17 g) & dang chit rén mau tring.

ESI-MS(m/z): 1141 (M-H).

Budce 5

Thém DIEA (0,447 ml, 2,56 mmol) va HBTU (214 mg, 0,563 mmol)
vao hop chdt 21-14 (585 mg, 0,512 mmol) trong hdn hop gdm
axetonitril/diclometan (1:1, 40 ml), vad hdn hop dugc lic & nhiét do trong
phong trong 15 phut. Thém Amino Icaa CPG 1000A tu nhién (ChemGenes
Corporation) (4,0 g) vao hdn hgp phan tng, va hdn hop nay duge lic trong 21
gio. Sau khi hdn hgp phan Gng dugc loc, nhya CPG dugc rira bang hdn hop
gdm axetonitril/diclometan (1:1, 120 ml) va dietyl ete (60 ml), va sau do lam
kho & 4p sudt giam. Hon hop gdbm CapA (PROLIGO, L840045-06) va CapB
(PROLIGO, 1.850045-06) (1:1, 40 ml) dugc thém vao CPG da lam kho, va hdn
hop nay dugc lac trong 1,5 gid. Sau khi hdn hgp phéan tng duoc loc, nhua CPG
duoc rira bang pyridin (40 ml), isopropanol (60 ml) va dietyl ete (60 ml), va
sau d6 lam kho & ap sudt giam. Luong dugc mang cia hop chit 21-14 dugc
tinh todn bang thi nghiém so mau cta cation DMTr, va thu dugc hop chat 22-
14 ¢6 lugng dugc mang la 40 pmol/g.

6-6) Téng hop hop chét 22-18
Buéce 1

Thém pyridin (0,143 ml, 1,76 mmol) va 4-nitrophenyl cloformat (356
mg, 1,77 mmol) vao hop chéit 3-18 (1,0 g, 1,47 mmol) trong THF (40 ml), va
hén hop duoc khudy & 60°C trong 1 gio. Sau khi hon hop phan tng dugec loc,
nuge cai duge ¢d & ap suit gidm. Sin phdm thd cua chét rin tao ra duoc rira
bang etyl axetat dé thu dugc hop chit 18-18 (508 mg, 41%) & dang chét rin
mau tring.

'H-NMR (CDCl5)$: 8,29 (2H, d, J = 8,8 Hz), 7,43 (2H, d, J = 9,1 Hz),
6,29 (2H, s), 3,60-3,50 (4H, m), 2,25 (4H, t, J = 7,6 Hz), 1,64 (4H, d, J = 6,6
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Hz), 1,25 (64H, s), 0,88 (6H, t, ] = 6,4 Hz).
Budce 2

Thém hop chat 18-18 (93 mg, 0,110 mmol) vao hop chit 17 (62 mg,
0,110 mmol) trong diclometan (4,0 ml), va hén hop duogc khudy & nhiét do
trong phong trong 1 gio. Hon hgp phan ung duogc tinh ché bing sic ky cot
silicagel (clorofom: metanol = 100:0—90:10) dé thu duogc hop chit 19-18 (113
mg, 81%) & dang chét 1ong mau vang.

IH-NMR (CDCl3)8: 7,42 (2H, d, J = 13,4 Hz), 7,31 (7H, d, ] = 9,3 Hz),
6,81 (4H, d, J = 8,8 Hz), 6,22 (2H, s), 4,69 (1H, s), 3,78 (6H, s), 3,62 (2H, t, J
= 5,6 Hz), 3,51 (2H, dd, J = 10,9, 6,1 Hz), 3,32-3,27 (2H, m), 3,11-3,04 (4H,
m), 2,17 (4H, t, J = 3,7 Hz), 1,62 (6H, dd, J = 10,5, 4,7 Hz), 1,25 (64H, s), 0,88
(6H, t, ] = 6,8 Hz), 0,83 (9H, s), 0,01 (6H, s).
Budce 3

Thém trietylamin (0,1 ml, 0,79 mmol) va TBAF (trong THF 1M, 0,32

ml, 0,32 mmol) vao hop chat 19-18 (100 mg, 0,079 mmol) trong THF (4 ml),
va hon hop dugc khudy & nhiét o trong phong trong 24 gid. Hdn hop phan ng
dugc pha lodng bang clorofom (10 ml), va sau d6 dugc rira bang dung dich
natri bicacbonat bdo hoa trong nudc (10 ml). Sau khi 16p hitu co thu duge duoc
lam kho bang magie sulfat va ¢d dic ¢ ap sudt giam, san phim thd tao ra dugc
tinh ché bang sic ky cot silicagel (clorofom: metanol = 100:0—95:5) dé thu
dwoc hop chat 20-18 (90 mg, 99%) & dang chét 1ong khong mau.

'H-NMR (CDCl;)é: 7,41 (2H, d, J = 8,6 Hz), 7,31 (7H, d, ] = 8,8 Hz),
6,84 (4H, d, T = 8,6 Hz), 6,31 (2H, s), 4,81 (1H, s), 4,67 (1H, s), 3,79 (6H, s),
3,71-3,63 (2H, m), 3,49 (2H, dd, J = 14,7, 11,1 Hz), 3,30 (3H, tt, J = 18,8, 7.4
Hz), 3,13-3,07 (3H, m), 2,58 (1H, s), 2,18 (4H, d, J = 7,6 Hz), 1,60 (6H, dd, J
=9,2, 4,4 Hz), 1,25 (64H, s), 0,88 (6H, t, ] = 6,3 Hz).
Budce 4

Thém DMAP (0,9 mg, 0,007 mmol) va anhydrit sucxinic (15,8 mg,

0,151 mmol) vao hop chat 20-18 (87 mg, 0,075 mmol) trong dung dich pyridin
(2 ml), va hon hop dugc khudy & nhiét d6 trong phong trong 7 ngady. Sau khi
hdn hop phéan tng duge ¢ & ap sudt giam, san phdm thd tao ra dugc tinh ché

bang sic ky cot silicagel (clorofom: metanol = 100:0—95:5) dé thu duoc hop
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chit 21-18 (85 mg, 90%) & dang chit 16ng khong mau.

ESI-MS(m/z): 1253 (M-H).
Budce 5

Thém DIEA (0,043 ml, 0,248 mmol) va HBTU (38 mg, 0,10 mmol)

vao hop chdt 21-18 (85 mg, 0,068 mmol) trong hdn hop gdm
axetonitril/clorofom (1:1, 10 ml), va hdn hop dugc khudy & nhiét do trong
phong trong 15 phat. Thém Amino Icaa CPG 1000A tuy nhién (ChemGenes
Corporation) (0,5 g) vao hdn hgp phan tng, va hén hop nay duoc l4c ¢ nhiét
do trong phong trong 23 gid. Sau khi hén hop phéan ung dugc loc, nhua CPG
duoc rira ba lan bang axetonitril va ba lan bang dietyl ete, va lam kho & ap suat
giam. Hdn hop gdm CapA (PROLIGO, L840045-06) va CapB (PROLIGO,
1.850045-06) (1:1, 5 ml) dugc thém vao CPG da lam khd, va hdn hop nay dugce
lic trong 1,5 gid. Sau khi hdn hop phan tng dugc loc, nhya CPG dugc rira hai
14n bing pyridin, hai 1dn bang isopropanol va hai lan bing dietyl ete, va lam
kho & 4p suét giam. Luong dugc mang cia hop chit 21-18 dugc tinh toan bang
thtr nghiém so mau cua cation DMTr, va thu dugc hop chit 22-18 ¢6 luong
dugc mang la 15 pmol/g.
6-7) Téng hop hop chit 22-20
Buéce 1

Thém bis(4-nitrophenyl) cacbonat (1,241 ml, 4,08 mmol) va DMAP
(498 mg, 4,08 mmol) vao hop chéit 3-20 (1,0 g, 1,36 mmol) trong THF (35 ml),
va hdn hop dugc khudy & 55°C trong 1 gid. Hoén hop phan ung dugc cb & ap
sudt giam. Axetonitril (50 ml) dugc thém vao phan cin va hdn hop duge khudy
cho dén khi chét rin dugc lam két tia. Nude (20 ml) dugc thém vao dung dich
huyén phu, va hdén hop duge khudy manh. Chat rdn tao ra duoc thu gom bing
cach loc va duoc rira bang nuée (50 ml) va axetonitril (50 ml) dé thu duoc hop
chét 18-20 (1,1 g, 92%) & dang chét rin mau tring.

'H-NMR (CDClI5)8: 8,28 (2H, dd, J = 2,0, 6,8 Hz), 7,42 (2H, dd, J =
2,4, 7,2 Hz), 6,30 (2H, s), 4,79 (1H, s), 3,61 (2H, m), 3,52 (2H, m), 2,20 (4H,
m), 1,66 (4H, m), 1,25 (72H, m), 0,88 (6H, t, ] = 6,8 Hz).
Budc 2

Thém hop chit 18-20 (350 mg, 0,388 mmol) va DMAP (47,5 mg, 0,388
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mmol) vao hop chit 17 (219 mg, 0,388 mmol) trong THF (6,5 ml), va hén hop
duoc khudy & 65°C trong 2 gio. Dung dich axetonitril ngdm nude 10% (70 ml)
duge thém vio hdn hop phan tng, va hdn hop duoc khudy mot lac. Chét rén
két tua dugc thu gom bé‘mg céach loc dé thu duoc hop chit 19-20 (420 mg, 82%)
& dang chét rin mau tring.

'H-NMR (CDCl3)s: 7,43 (2H, d, J = 7,6 Hz), 7,31 (7H, m), 6,81 (4H, d,
J =8,4 Hz), 6,26 (2H, br s), 4,73 (1H, br s), 4,69 (1H, br s), 3,79 (6H, s), 3,79
(6H, s), 3,63 (2H, m), 3,49 (2H, m), 3,29 (2H, d, J = 14,0 Hz), 3,10-3,06 (4H,
m), 2,18 (4H, t, J = 7,6 Hz), 1,68 (4H, m), 1,42-1,25 (m, 72H), 0,88 (6H, t, J =
6,4 Hz), 0,83 (s, 9H), 0,00 (s, 6H).

Bude 3

Thém TBAF (trong THF 1M, 0,506 ml, 0,506 mmol) vao hop chét 19-
20 (559 mg, 0,422 mmol) trong THF (5 ml), va hén hop duoc khudy & 50°C
trong 5 gid. Hdn hop phén Gng duge thém ting giot vao dung dich axetonitril
ngdm nudc 10% (100 ml), va sau dé chét rin két tua duqcthu.gonlbéng cach
loc d& thu dugc hop chit 20-20 (344 mg, 67%) & dang chit rdn mau tring.

'H-NMR (CDCI5)$: 7,41 (2H, t, J = 4,3 Hz), 7,31 (7H, d, J = 8,5 Hz),
6,84 (4H, d, T = 8,8 Hz), 6,35 (2H, br s), 4,85 (1H, s), 4,67 (1H, s), 3,79 (6H,
s), 3,68 (2H, m), 3,47 (2H, dd, J = 12,9, 6,1 Hz), 3,34-3,24 (3H, m), 3,10 (3H,
dt, J = 17,5, 5,6 Hz), 2,60 (1H, s), 2,21-2,17 (4H, m), 1,62 (4H, m), 1,60-1,45
(m, 4H), 1,25-1,01 (72H, m), 0,88 (6H, t, ] = 6,8 Hz)

Buéc 4

Thém DMAP (3,5 mg, 0,0284 mmol) va anhydrit sucxinic (42,6 mg,
0,426 mmol) vao hop chit 20-20 (344 mg, 0,284 mmol) trong diclometan (10
ml), va hdén hop dugc khudy & nhiét do trong phong qua dém. Hon hop phan
tng duogc thém ting giot vao dung dich axetonitril ngdm nuéc 10% (100 ml),
va chat rén két tua dugc thu gom bing cich lgc dé thu duoc hop chit 21-20
(361 mg, 97%) & dang chit rdn mau tring.

'H-NMR (CDCl3)8: 7,42 (2H, d, J = 7,6 Hz), 7,31-7,26 (7H, m), 6,83
(4H, t, J = 8,4 Hz), 6,56 (1H, br s), 6,40 (1H, br s), 5,89 (1H, br s), 4,71 (1H,
m), 4,41 (1H, d, J = 8,0 Hz), 4,14 (1H, dd, J = 6,0,11,2 Hz), 3,79 (6H, s), 3,65
(1H, m), 3,43-3,37 (4H, m), 3,05-3,02 (4H, m), 2,19-2,17 (4H, m), 1,61-1,25
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(76H, m), 0,88 (6H, t, J = 6,8 Hz).
Budce 5

Thém DIEA (0,127 ml, 0,725 mmol) va HBTU (60,5 mg, 0,159 mmol)
vio hop chét 21-20 (190 mg, 0,145 mmol) trong hén hgp gdém
axetonitril/clorofom (1:3, 10 ml), va hdn hop dugc lic & 40°C trong 15 phut.
Thém Amino lcaa CPG 1000A ty nhién (ChemGenes Corporation) (3,0 g) vao
hdn hop phan tng, va hdn hop nay dwgc Ic trong 2 gid. Sau khi hdn hop phan
trng dugc loc, nhya CPG dugc rua ba 1an béng clorofom, mot lan béng etanol
va ba 14n bing axetonitril, va lam khd & ap suit giam. Hon hop gdm CapA
(PROLIGO, 1.840045-06) va CapB (PROLIGO, L850045-06) (1:1, 20 ml) dugc
thém vao CPG da lam khé, va hdn hop nay dugc l4c trong 1,5 gio. Sau khi hon
hop phan tng dugce loc, nhya CPG duoc rira ba lan bing clorofom va ba 14n
bang axetonitril, va sau d6 lam kho & ap sudt giam. Lugng duoc mang cua hop
chit 21-20 duogc tinh toan bang thir nghiém so mau cta cation DMTr, va thu
duoc hop chét 22-20 c6 lugng duge mang 13 48 pmol/g.
6-8) Téng hop hop chit 22-22
Buéc 1

Thém bis(p-nitrophenyl) cacbonat (1,54 g, 5,05 mmol) va DMAP (618
mg, 5,05 mmol) vao hop chét 3-22 (2,0 g, 2,53 mmol) trong THF (35 ml), va
hdn hop dugc khudy & 65°C trong 2 gid. Hon hop phéan tng dugc ¢b & ap suét
giam. Axetonitril (100 ml) duoc thém vao phan cin va hdn hop dugc khudy
cho dén khi chét rin dugc lam két tua. Nude (20 ml) dugc thém vao dung dich
huyén phu, va hdn hop duge khudy manh. Chét rin tao ra dugc thu gom bing
cach loc va duge rira theo tht ty bang nude (100 ml) va axetonitril (100 ml) aé
thu duoc hop chit 18-22 (2,27 g, 89%) & dang chit rén mau tring.

'H-NMR (CDCl5)8: 8,28 (2H, d, J = 8,8 Hz), 7,43 (2H, d, J = 8,82 Hz),
6,29 (2H, br t, I = 6,4 Hz), 4,79 (1H, br s), 3,61 (2H, m), 3,52 (2H, m), 2,25
(4H,t, ] = 7,6 Hz), 1,64 (4H, m), 1,26 (84H, m), 0,88 (6H, t, ] = 6,0 Hz).
Buéc 2

Thém hop DMAP (144 mg, 1,81 mmol) va hop chéat 18-22 (1,13 g, 1,81
mmol) vao hop chét 17 (666 mg, 1,81 mmol) trong THF (10,0 ml), va hoén hop

duoc khudy & 65°C trong 2 gid. Axetonitril (150 ml) dugc thém chadm vao hén
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hop phan Ung. Két tua tao ra dugce thu gom bé'lng cach loc va dugc rira ba lan
bang axetonitril dé thu duogc hop chit 19-22 (1,5 g, 92%) & dang chit rin mau
trang.

'H-NMR (CDCl3)8: 7,42 (2H, d, J = 6,8 Hz), 7,32-7,20 (7H, m), 6,81
(4H, d, T = 6,8 Hz), 6,26 (2H, br m), 4,70 (2H, s),3,63 (2H, m), 3,49 (2H, m),
3,31 (2H, m), 3,09-3,04 (4H, m), 2,18 (4H, m), 1,60 4H, m), 1,25 (84H, m),
0,86 (6H, t, J = 6,8 Hz), 0,84 (9H, s), 0,01 (6H, s).
Buéce 3

Thém TBAF (trong THF 1M, 1,64 ml, 1,69 mmol) vao hgp chit 19-22
(1,5 g, 1,07 mmol) trong THF (8,9 ml), va hén hop dugc khudy & 65°C trong 2
gid. Axetonitril (150 ml) dwgc thém chém vao hén hop phéan tng. Két tua tao
ra dugc thu gom bang cach loc va dugc rira ba lan bang axetonitril dé thu duoc
hop chat 20-22 (1,2 g, 87%) ¢ dang chét rin mau tréng.

'TH-NMR (CDCl)$: 7,41 (2H, t, J = 7,2 Hz), 7,31-7,21 (7H, m), 6,84
(4H, d, J = 8,0 Hz), 6,34 (2H, m), 4,83 (1H, s), 4,67 (1H, s), 3,79 (6H, s), 3,67
(2H, m), 3,46 (2H, m), 3,33-3,24 (3H, m), 3,10 (3H, m), 2,17 (4H, t, ] = 7.6
Hz), 1,78 (4H, m), 1,44-1,25 (84H, m), 0,88 (6H, t, J = 6,0 Hz).
Budc 4

Thém DMAP (1 mg, 0,008 mmol) va anhydrit sucxinic (11,9 mg, 0,118
mmol) vao hop chit 20-22 (100 mg, 0,079 mmol) trong diclometan (3 ml), va
hdn hop duoc khudy & 45°C trong 4 gid. Axetonitril dugc thém ting giot vao
hdén hop phan ung, va chit rin két tia dugc thu gom bing cach loc. Chét rin
tao ra dugc rira ba ldn bang axetonitril dé thu duoc hop chat 21-22 (361 mg,
97%) & dang chét rin mau tring.

'H-NMR (CDCl5)$: 7,42 (2H, d, J = 7,6 Hz), 7,31-7,26 (7H, m), 6,81
(4H, t, T = 8,8 Hz), 6,58 (1H, br m), 6,43 (1H, br m), 5,88 (1H, br m), 4,71
(1H, m), 4,40 (1H, d, J = 8,0 Hz), 4,14 (1H, dd, J = 6,0,10,8 Hz), 3,79 (6H, s),
3,65 (1H, m), 3,43-3,37 (4H, m), 3,13-3,02 (4H, m), 2,63-2,53 (4H, m), 2,23-
2,18 (4H, dd, T = 7,2, 14,8 Hz), 2,00-1,25 (4H, m), 1,25-1,11(84H, m), 0,88
(6H, t, J = 6,8 Hz).
Buéc 5

Thém DIEA (0,059 ml, 0,336 mmol) va HBTU (28 mg, 0,074 mmol)
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vao hop chit 21-22 (92 mg, 0,067 mmol) trong hdn hop gdm axetonitril
diclometan/clorofom (1:1:2, 10 ml), va hdn hop dugc lic & 40°C trong 15 phut.
Thém Amino lcaa CPG 1000A tu nhién (ChemGenes Corporation) (0,9 g) vao
hdn hop phan tng, va hdn hop nay dugc 1ic & 40°C trong 3 gid. Sau khi hdn
hgp phan ung dugc loc, nhya CPG dugc rura ba lan bang clorofo, ba 14n bing
axetonitril va ba l4n bang etanol, va lam kho & 4p sudt giam. Hon hop gdm
CapA (PROLIGO, L840045-06) va CapB (PROLIGO, L850045-06) (1:1, 60
ml) duoc thém vao CPG da lam kho, va hén hop nay dugc lic trong 1,5 gio.
Sau khi hon hop phan Ung duogc loc, nhya CPG dugc rira ba lan bé“mg
axetonitril, va lam kho & ap suit giam. Lugng dugc mang ctia hop chit 21-22
duoc tinh toan béng thtr nghiém so mau cta cation DMTr, va thu duoc hop
chéit 22-22 ¢6 luong dugc mang 1a 47 pmol/g.

8-1) Tdng hop hop chét 26

Trong mdi trudng khi nito, thém DIEA (0,9 ml, 5,17 mmol) vao
cholesterol (hop chéit 25, 1,00 g, 2,59 mmol, Wako Pure Chemical Industries,
Ltd.) trong diclometan (10 ml), va hdn hgp dugc lam lanh bang nudc d4 lanh.
Metyl N,N-diisopropylclophosphoramidit (0,86 ml, 3,85 mmol) dugc thém ¢
vao va hdn hop dugc khudy trong khi dugc lam lanh bang nuédc da trong 40
phat. Hon hop phan tng dugc pha lodng bang diclometan va etyl axetat (100
ml), va sau d6 dugc rira biang dung dich natri bicacbonat bdo hoa trong nudc
(100 ml) va nudc mudi (100 ml). Lép hitu co duge lam kho bang magie sulfat,
loc, va sau d6 dugce cd ¢ ap sut giam. Phén cin tao ra dugc tinh ché bing sdc
ky cot silicagel (SiO2: 20 g, n-hexan: etyl axetat = 50:50—0:100) dé thu duoc
hop chét 26 (1,45 g, hiéu sudt 95%) & dang bot khong mau. CAu tao cua hop

chét duoc xac dinh dua trén viéc dua vao phospho héa tri ba bang 3'P-NMR.
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SIP.NMR(CDCl3)d: 145,46 (d)
8-2) Téng hop hop chit 5
\|/
\rN\FI,/O\/\CN /L'}IJ\
Cl NC\/\O’P\OM

53

HO & 7 Z
52

Hoa tan Farnesol (hop chit 52, 1,0 ml, 3,99 mmol, Junsei Chemical
Co., Ltd.) trong diclometan (8,9 ml), va DIEA (1,53 ml, 8,78 mmol) dug¢c thém
vao. Sau d6, 2-xyanoetyl N,N-diisopropylclophosphoramidit (0,98 ml, 4,39
mmol) dugc thém vao & nhiét do trong phong, va hén hop duge khuéy & nhiét
d6 trong phong trong 40 phut. Diclometan (90 ml) va dich natri bicacbonat béo
hoa trong nude (100 ml) dugc thém vao dung moi phan Gng dé dung phan tng,
va sau d6 hdn hop duoc tach bing phdu tach. Lop hitu co dugc rira bang nudce
mubi (100 ml), va sau d6 l[am kho bang magie sulfat. Lép hitu co duge cd & ap
suit giam dé thu dugc hop chit 53 (1,20 g, 2,84 mmol) & dang san phim tho la
dau mau vang nhat. CAu tao cta hgp chit dugc xac dinh dua trén viéc dua vao
phospho héa tri ba biang *'P-NMR.

'H-NMR (CDCI3) &: 5,37 (1H, t, ] = 6,6 Hz), 5,10-5,08 (2H, m), 4,19-
4,13 (2H, m), 3,90-3,77 (2H, m), 3,66-3,54 (2H, m), 2,64 (2H, t, J = 6,6 Hz),
2,08-1,99 (8H, m), 1,68-1,67 (6H, m), 1,61-1,60 (6H, m), 1,20-1,17 (12H, m).

SIP.NMR (CDCI13) §: 147,92 (1H, s).
9) Téng hop hop chit 36-n

HQO HO TBSO TBSQ,
t_ NFmoc bNFmoc t\NFmoc t\NH

Oé\

OH DMTrO~ 28 DMTrO~ 29 DMTrO” 30

TBSO t\
- . N
C "y o e

~ 0 32
DMTIO™

27
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o " 33-n o "
3-n
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H QMe NT@F
HO N P< (0]
0 : Tlﬂo 40

trong d6 n 1a s nguyén tir 6 dén 28.
9-1) Téng hop hop chét 36-16
Bude 1

Theo cac phuong phap dugc md ta trong Nucleic Acids Research, 42,
8796-8807 (2014), hop chit 28 dugc téng hop tir hop chit 27 theo hai bude.
Budce 2

Thém imidazol (690mg, 10,Immol, 1,3 duwong luong) va tert-
butyldimetylsilyl clorua (1,29 g, 8,57 mmol, 1,1 duong luong) vao hgp chat 28
(5,0 g, 7,79 mmol) trong dung dich DMF (20 ml), va hén hop duogc khuéy 4
nhiét do trong phong trong 2 gid. Hon hgp phan Gng duge pha loang bang etyl
axetat, rira bang nudc mudi, va sau d6 lam kho bing magie sulfat. Dung moi
duogc ¢d & ap sudt giam. Phin cin tao ra dugc tinh ché bang sic ky cot silicagel
(SiO2: 120 g, n-hexan: etyl axetat: trietylamin= 90:10:1—65:35:1) dé thu hop
chit 29 (5,50 g, hiéu suit 93%) & dang bot khong mau. Nho 'H-NMR, quan sat
duoc hdn hop gdm céc chét déng phéan hinh hoc theo ty 1& 1:1.

ESI-MS(m/z): 778 (M+H).

'H-NMR (CDCls) &: 7,68 (d, J=7,5Hz, 1H), 7,62 (d, J=7,5Hz, 1H),
7,58-7,51 (m, 1H), 7,40-7,05 (m, 14H), 6,74-6,63 (m, 5H), 4,61-4,49 (m, 1H),
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4,33-4,15 (2m, 1H), 4,12-4,03 (m, 1H), 3,93-3,85 (m, 1H), 3,62 (s, 6H), 3,56
(dd, J=10,7, 5,4Hz, 0,5H), 3,41-3,31 (m, 1H), 3,16 (dd, J=9,0, 4,3Hz, 0,5H),
3,00 (m, 0,5H), 2,90 (m, 0,5H), 2,13-2,02 (m, 1H), 1,97-1,82 (m, 1H), 0,82 (s,
1,5H), 0,81 (s, 3H), 0,779 (s, 3H), 0,787 (s, 1,5H), 0,007 (s, 1,5H), 0,000 (s,
1,5H), -0,015 (s, 1,5H), -0,026 (s, 1,5H).
Budce 3

Thém piperidin (0,379 ml, 3,83 mmol, 1,1 duong lugng) vao hop chét
29 (2,63 g, 3,48 mmol) trong dung dich DMF (10 ml). Hon hop dugc khudy &
nhiét d6 trong phong trong 2 gio, va sau d6 dugc ¢d ¢ ap sudt giam. Phan cin
duoc pha loang bang etyl axetat, rira bang nudc mudi, va sau d6 lam khod bing
magie sulfat. Dung moi dugce ¢b6 ¢ ap sudt giam. Metanol (10 ml) dugc thém
vao, va két tta thu dugc duogc loc. Dich loc duge cd & ap sut giam dé thu duoc
san phdm thé cua hop chéit 30 (2,20 g).

ESI-MS(m/z): 524 (M+H). RT (thoi gian luu) dinh HPLC = 3,29 phut.
Buéc 4

Thém trietylamin (3,65 ml, 36,9 mmol) va axetoxyaxetyl clorua (3,65
ml, 36,9 mmol) theo th tu & nhiét do trong phong vao hop chét 30 (2,20 g, san
phdm tho) trong diclometan (15 ml), va hdn hop duoc khudy & nhiét do trong
phong trong 2 gid. Hon hop phan Gng dwgc pha lodng bang etyl axetat, rira
bang nude mudi, va sau d6 lam kho bang magie sulfat. Dung méi dugc ¢d & ap
sudt giam dé thu dugc san phdm thé cta hop chit 31.

ESI-MS(m/z): 634 (M+H). RT dinh HPLC = 3,40 phut.
Buéc 5

Sau khi hop chit 31 thu dugc & bude 4 dugc hoa tan trong metanol (10
ml), dung dich natri metoxit 28% trong metanol (0,60 ml) dugc thém vao, va
hdn hop duoc khudy & nhiét do trong phong trong 1 gio. Hon hop phan ng
dugc pha lodng bang etyl axetat, rira bang nudc mudi, va sau d6 lam kho bang
magie sulfat. Dung moi dugce ¢d & ap sudt giam. Phan cin tao ra dugc tinh ché
bang sic ky cot silicagel (SiO2: 80 g, n-hexan: etyl axetat: trietylamin=
80:20:1—65:35:1) d thu duoc hop chit 32 (1,45 g, hiéu sudt tinh tir hop chét
30: 71%) & dang bot khong mau. Nho 'H-NMR, quan sat dugc hdn hop gdm
cac chit ddng phan hinh hoc theo ty 1§ 78:22.
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ESI-MS(m/z): 592 (M+H). RT dinh HPLC = 3,36 phut.

IH-NMR (CDCI3) &: (San phdm chinh) 7,39-7,32 (m, 2H), 7,32-7,18
(m, 7H), 6,86-6,79 (m, 4H), 4,73 (m, 1H), 4,35 (m, 1H), 4,06 (dd, J=15,1,
4,4Hz, 1H), 3,98 (dd, J=15,1, 4,4Hz, 1H), 3,79 (s, 6H), 3,57 (dd, J=10,0,
4,0Hz, 1H), 3,52 (dd, J=10,0, 6,0Hz, 1H), 3,47 (dd, J=4,4, 4,4Hz, 1H), 3,13
(dd, J=10,0, 2,5Hz, 1H), 3,08 (dd, J=10,0, 5,0Hz, 1H), 2,19 (m, 1H), 1,93 (ddd,
J=13,0, 8,8, 6,0Hz, 1H), 0,87 (s, 9H), 0,08 (s, 3H), 0,07 (s, 3H). (San phdm
phu) 7,39-7,32 (m, 2H), 7,32-7,18 (m, 7H), 6,86-6,79 (m, 4H), 4,54 (m, 1H),
4,06-3,98 (m, 1H), 3,92 (dd, J=14,6, 4,3Hz, 1H), 3,79 (s, 6H), 3,68 (dd,
J=12,0, 4,0Hz, 1H), 3,62-3,42 (m, 2H), 3,16-3,02 (m, 2H), 2,11 (ddd, J=13,0,
5,8, 4,0Hz, 1H), 2,02 (m, 1H), 0,86 (s, 9H), 0,051 (s, 3H), 0,049 (s, 3H).
Bude 6

Thém DIEA (3,36 ml, 19,3 mmol, 4,0 duong luong) vao hop chét 3-16
(2,00 g, 3,21 mmol), ma dugc tdng hop theo phuong phap twong ty véi muc 1-
1-6), tao huyén phu trong diclometan (60 ml), va dung dich dugc thém vao
metyl N,N-diisopropylclophosphoramidit (2,54 g, 12,8 mmol, 2,0 duong
lugng) trong diclometan (10 ml). Hdn hgp dugc khudy & 45°C trong 10 phut.

Sau khi lam ngudi dén nhiét do trong phong, hdn hop duge rot vao dich
natri bicacbonat bdo hoa trong nuée, chiét bang clorofom, va sau dé dugc rua
bang nudc mudi. Sau khi lam khd biang magie sulfat, dung moi duge cd & ap
suit giam. Trong khi khudy, axetonitril (20 ml) dugc thém vao phan cin thu
dugc. Chat két tua duogc thu gom bing cach loc dé thu dugc hop chéit 33-16
(2,36 g, hiéu suét 94%) & dang chit rin mau tring.

TH-NMR(CDCl3)é: 6,39 (t, J = 5,5 Hz, 1H, -NH), 6,18 (t, J = 5,5 Hz,
1H, -NH),3,95 (m, 0,5H), 3,67-3,51 (m, 4,5H), 3,42 (s, 1,5H), 3,39 (s, 1,5H),
3,19-3,11 (m, 1H), 3,05-2,97 (m, 1H), 2,30-2,15 (m, 4H), 1,70-1,57 (m, 4H),
1,36-1,23 (m, 56H), 1,23-1,14 (m, 12H), 0,88 (t, J=6,5Hz, 6H). °'P-
NMR(CDCl3)d: 149,06
Budce 7

Thém 1H-tetrazol (124 mg, 1,77 mmol, 1,5 duongluqng)véolﬂnachét
32 (70 Omg, 1,18 mmol) va hop chét 33-16 (1,87 g, 2,37 mmol, 2,0 duong
lugng), va hon hgp duge khudy & nhiét do trong phong trong 2 gid. Dung dich
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DDTT 0,5M ([(dimetylamino-metyliden)amino]-3H-1,2,4-dithiazaolin-3-thion,
4,73 ml, hoa tan trong 3-picolin:axetonitril = 1:1) dwoc thém vao, va hén hop
duoc khudy & cing nhiét do trong 1 gid. Hon hop phan tng dugc pha lodng
bang etyl axetat, rira theo thu tu bang dung dich axit xitric 10%, dich natri
bicacbonat bdo hoa trong nudc va nude mubi, va sau d6 lam kho bing magie
sulfat. Dung mo6i dugc c6 & ap sudt giam, va phan cin tao ra dugc tinh ché
bang sic ky cot silicagel (SiO2:45 g, n-hexan: etyl axetat: trietylamin
—75:25:1—50:50:1) dé thu duoc hop chit 34-16 (1,19 g, hicu suét 79%) & dang
bot khong mau.

'H-NMR(CDCl3)8: 7,40-7,11 (m, 9H), 6,87-6,78 (m, 4H), 4,94-4,84 (m,
1H), 4,82-4,72 (m, 1H), 4,58-4,43 (m, 2H), 4,38-4,31 (m, 1H), 3,86-3,53 (m,
4H), 3,80 (s, 3H), 3,79 (s, 6H), 3,33-2,99 (m, 4H), 2,30-1,88 (m, 6H), 1,65-
1,55 (m, 4H), 1,35-1,20 (m, 56H), 0,91-0,84 (m, 15H), 0,08 (s, 3H), 0,01 (s,
3H).
Buédce &

Thém TBAF ndng d6 1 mol/l trong THF (0,937 ml, 1,2 duong luong)

& nhiét dd trong phong vao hop chét 34-16 (1,02 g, 0,780 mmol) in THF (10
ml), va hdn hop dugc khudy & nhiét do trong phong trong 1 gio. Hon hop phan
ung duogc c¢d ¢ ap sudt giam. Phdn cin tao ra dugc tinh ché bang sic ky cot
silicagel (SiO2: 30 g, clorofom: metanol: trietylamin= 97,5:2,5:1—90:10:1) aé
thu duogc hop chét 35-16 (608 mg, hicu sult 65%).

'H-NMR(CDClI5)8: 7,40-7,17 (m, 9H), 6,91 (m, 1H, -NH), 6,88-6,78
(m, 5H), 5,00-4,35 (m, 5H), 3,85-3,44 (m, 4H), 3,79 (s, 3H), 3,78 (s, 6H),
3,35-3,06 (m, 4H), 2,31-2,09 (m, 5H), 2,06-1,94 (m, 1H), 1,68-1,52 (m, 4H),
1,36-1,18 (m, 56H), 0,88 (t, J=7,0Hz, 6H).
Buéc 9

Thém trietylamin (0,073ml, 0,528mmol, 3,0 duvong lugng) va anhydrit
sucxinic (35 mg, 0,352 mmol, 2,0 duong lugng) va DMAP (4 mg, 0,033 mmol)
theo thr ty & nhiét d6 trong phong vao hop chéit 35 -16 (210 mg, 0,176 mmol)
trong diclometan (3 ml), va hdn hop dugc khudy ¢ nhiét do trong phong trong
12 gio. Hon hop phéan tng dugce cd & 4p sut giam. Phén cin tao ra dugc tinh

ché bing sic ky cot silicagel (Si02:24 g, clorofom: metanol: trietylamin =
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100:0:1—95:5:1) dé thu dugc hop cht 36-16 (172 mg, hiéu suit 76%) & dang
chit rin khong mau.

'H-NMR(CDCl3)8: 7,38-7,32 (m, 2H), 7,38-7,32 (m, 7H), 6,90-6,76 (m,
4H), 5,42 (br.s, 1H), 5,04-4,39 (m, 4H), 3,87-3,55 (m, 4H), 3,79 (s, 3H), 3,78
(s, 6H), 3,31-3,07 (m, 4H), 2,65-2,43 (m, 4H), 2,38-2,28 (m, 1H), 2,28-2,08
(m, 5H), 1,67-1,53 (m, 4H), 1,35-1,19 (m, 56H), 0,88 (t, J=6,5Hz, 6H).
10) Téng hop hop chat 46-n

HO HO HO
>\_: i
Z NFmoc ————> AN . NNOH
=z z = 0
pmtro” 28 DMTIO” 37 DMTIO” 38

H H

N__O N
NH, \ﬂ/

° s 0 Honn
DMTrO 46-n .

trong d6 n 1a s6 nguyén tir 6 dén 28.
10-1) Téng hop hop chét 46-16
Budce 1

Theo cic phuwong phdp dugc md ta trong Nucleic Acids Research, 42,
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8796-8807 (2014), hop chit 37 duoc téng hop tir hop chit 28.
Budc 2

Thém trietylamin (1,98 ml, 14,3 mmol, 2,0 duvong luong) va anhydrit
sucxinic (751 mg, 7,51 mmol, 1,05 duwong luong) & nhiét do trong phong vao
hop chit 37 (3,00 g, 7,15 mmol) trong diclometan (15 ml), va hdn hop dugc
khudy ¢ nhiét do trong phong trong 1 gio. Hon hop phan ung dugce cd & ap suét
gidm. Phin cdn tao ra dugc tinh ché bang sic ky cot silicagel (Si02:120g,
clorofom: metanol: trietylamin = 95:5:1—75:25:1) dé thu duoc hop chit 38
(3,37 g, hiéu suét 91%) & dang bdt khong mau. Nho TH-NMR, quan sat duogc
hdn hop gdm céc chit ddng phan hinh hoc theo ty 18 63:37.

ESI-MS(m/z): 530 (M+H). RT dinh HPLC = 1,86 phut.

'H-NMR(CDCl5)8: (San pham chinh) 7,39-7,33 (m, 2H), 7,30-7,22 (m,
6H), 7,22-7,16 (m, 1H), 6,85-6,77 (m, 4H), 4,50 (br.s, 1H), 4,41 (m, 1H), 3,88
(d, J=11,0Hz, 1H), 3,775 (s, 6H), 3,65 (dd, J=11,0, 4,0Hz, 1H), 3,43 (dd,
J=9,2, 4,5Hz, 1H), 3,14 (dd, J=9,2, 2,7Hz, 1H), 2,85-1,97 (m, 6H). (Séan phdm
phu) 7,39-7,33 (m, 2H), 7,30-7,22 (m, 6H), 7,22-7,16 (m, 1H), 6,85-6,77 (m,
4H), 4,41 (m, 1H), 4,31 (br.s, 1H), 4,11 (d, J=12,3Hz, 1H), 3,783 (s, 6H), 3.25
(dd, J=12,3, 3,5Hz, 1H), 3,18 (dd, J=9,5, 4,8Hz, 1H), 3,10 (dd, J=9,5, 4,8Hz,
1H), 2,85-1,97 (m, 6H).
Budce 3

Theo cac phwong phdp dugc md ta trong Journal of Medicinal
Chemistry, 48, 7781 (2005), hop chét 39 dugc tdng hop tir hop chat 1.
Budce 4

Thém triphenylphosphin (1,98 ml, 14,3 mmol, 2,0 duong lugng) & nhiét
d6 trong phong vao hogp chat 39 (3,00 g, 7,15 mmol) trong hén hop gdm THF-
nude (9:1) (30 ml), va hdn hop dugc khudy & nhiét do trong phong trong 1 gio.
Nhiét do duoc nang 1én 70°C, va hdn hop dugce khudy trong 4 gid. Sau khi [am
ngudi dén nhiét do trong phong, hdn hop phan tng dugc c¢d & ap sudt giam
thinh san phidm tho dé thu hop chit 40 & dang ddu khong mau.
Bude 5

Thém trietylamin (2,10 ml, 15,1 mmol, 1,2 duong lugng) va Fmoc-Cl

(3,59 g, 13,9 mmol, 1,1 duong lugng) & nhiét d6 trong phong vao hop chét 40

-88-



28880

(7,15 mmol) trong diclometan (30 ml), va hén hop duoc khudy & nhiét do trong
phong trong 1 gid. Hon hop phan Gng dugc pha lodng bang clorofom, rira bing
nuée mudi, va sau d6 lam kho bing magie sulfat. Dung méi dugc ¢d 6 4p suft
giam. Chét rén tao ra dugc rira bing n-hexan va lugng nhé clorofom, va sau do
dugc tinh ché bing sic ky cot silicagel (SiO2: 120g, n-hexan: etyl axetat=
75:25—0:100) dé thu duoc hop chit 41 (4,18 g, hiéu suét tinh tir hop chat 39:
65%) & dang bot khong mau.

ESI-MS(m/z): 512 (M+H). RT dinh HPLC = 2,71 pht.

'H-NMR(CDC15)é: 7,80 (d, J=7,5Hz, 2H), 7,60 (d, J=7,5Hz, 2H), 7,40
(dd, J=7,5, 7,5Hz, 2H), 7,30 (dd, J=7,5, 7,5Hz, 2H), 6,02 (br.s, 1H), 5,21 (br.s,
2H), 4,46-4,27 (m, 2H), 4,21 (m, 1H), 3,59 (m, 1H), 3,45-3,29 (m, 2H), 3,27-
3,13 (m, 2H), 1,46 (s, 18H).
Budce 6

Thém TFA (30 ml) vao hogp chit 41 (3,00 g, 7,15 mmol), va hén hop
duoc khudy & nhiét do trong phong trong 1 gio. Hdn hop dugc cd & ap suét
giam dé thu dugc san phidm thd ctia hop chit 42.

ESI-MS(m/z): 312 (M+H). RT dinh HPLC = 1,00 phut.
Budge 7

Thém trietylamin (1,17 ml, 8,44 mmol, 6,0 duong luong) va stearoyl
clorua (938 mg, 3,10 mmol, 2,2 dwong luong) & nhiét d6 trong phong vao hop
chit 42 trong diclometan (10 ml), va hén hop dugc khudy & nhiét do trong
phong trong 1 gio. Két tia mau tring tao ra dugc thu gom bang céach loc, rira
bang mot lugng nho clorofom, nude va n-hexan, va sau d6 lam kho & dp suét
giam d& thu duoc hop chét 43-16 (888 mg, hidu suét tinh tir hop chat 40: 75%)
& dang chét rin khong mau.

'TH-NMR(CDCl3)é: 7,76 (d, J=7,5Hz, 2H), 7,60 (d, J=7,5Hz, 2H), 7,34
(d, I=7,5, 7,5Hz, 2H), 7,31 (d, J=7.,5, 7,5Hz, 2H), 6,51 (br.s, 2H), 6,39 (br.s,
1H), 4,39-4,26 (m, 2H), 4,21 (m, 1H), 3,68-3,54 (m, 2H), 3,26-3,07 (m, 2H),
2,29-2,18 (m, 4H), 1,70-1,58 (m, 4H), 1,37-1,17 (m, 56H), 0,88 (t, J=7,0Hz,
6H).
Budce 8

Thém piperidin (0,111 ml, 1,12 mmol, 1,1 duong lwong) vao hgp chét
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43-16 (860 mg, 1,02 mmol) trong dung dich DMF (5 ml), va hdn hop dugc
khudy & 80°C trong 1,5 giod. Sau khi dé yén & nhiét do trong phong trong 2 gio,
két taa tao ra dugc thu gom bing cach loc, rira bang n-hexan, va lam kho & ap
sudt giam. Chét rin tao ra dugc tinh ché bing sic ky cot silicagel (SiO2: 24g,
clorofom: metanol = 98:2—75:25) dé thu duoc hop chét 44-16 (198 mg, hiéu
suét 31%) & dang chat rin khong mau.

'H-NMR(CDCl5)d: 6,34 (br.s, 2H), 3,48-3,36 (m, 2H), 3,06-2,98 (m,
2H), 2,99 (s, 1H), 2,25-2,18 (m, 4H), 1,70-1,58 (m, 4H), 1,37-1,18 (m, 56H),
0,88 (t, J=7,0Hz, 6H).

Budce 9

Thém DIEA (225 pl, 1,29 mmol) va HBTU (127 mg, 0,334 mmol) &
nhiét d6 trong phong vao hgp chét 38 (134 mg, 0,257 mmol) thu dugc tir bude
2 trong dung dich DMF (2 ml), va hdn hop dugc l4c & nhiét do trong phong
trong 10 phat. Hon hgp dugc thém vao hop chéit 44-16 (218 mg, 17,1 mmol)
trong diclometan (3 ml) ¢ 45°C, va sau dé hdn hop duge khudy trong 30 phut &
45°C. Hoén hop phan Umg dugc rua bang nuéc mudi. Sau khi lam khod bang
magie sulfat, dung moi dugc cd ¢ ap sudt giam. Phin cin tao ra dugc hoa tan
trong etyl axetat, va n-hexan dugc thém vao ¢ 80°C. Chét ran két tua duge thu
gom béng cach loc dé thu dwgc hop chit 45-16 (244 mg, hiéu suat 85%) & dang
chét rin khong mau. Nho '"H-NMR, quan sat dugc hdn hop gdm céc chit dong
phén hinh hoc theo ty 1€ 63:37.

'H-NMR(CDCI3)3:(San phdm chinh) 7,35-7,32 (m, 2H), 7,31-7,16 (m,
7H), 6,85-6,77 (m, 4H), 6,46 (br.s, 1H, -NH), 4,38 (br.s, 1H), 3,781 (s, 6H),
3,72-3,58 (m, 2H), 3,51-3,36 (m, 2H), 3,28-3,08 (m, 3H), 2,78-2,60 (m, 2H),
2,48-1,98 (m, 7H), 1,64-1,56 (m, 4H), 1,35-1,19 (m, 56H), 0,88 (t, J=7,0Hz,
6H). (San pham phu) 7,35-7,32 (m, 2H), 7,31-7,16 (m, 7H), 6,85-6,77 (m, 4H),
6,46 (br.s, 1H, -NH), 4,53 (br.s, 1H), 3,783 (s, 6H), 3,72-3,58 (m, 2H), 3,51-
3,36 (m, 2H), 3,28-3,08 (m, 3H), 2,48-1,98 (m, 7H), 1,64-1,56 (m, 4H), 1,35-
1,19 (m, 56H), 0,88 (t, J=7,0Hz, 6H).

Budce 10

Thém trietylamin (0,237 ml, 1,71 mmol, 5,6 duong lwong) va anhydrit

sucxinic (85 mg, 0,844 mmol, 2,8 duong lugng) va DMAP (4 mg) theo tha ty ¢
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nhiét do trong phong vao hop chét 45-16 (340 mg, 0,303 mmol) trong
diclometan (3 ml). Sau khi hdn hop duoc khudy & 45°C trong 2 gio, hdn hop
phan tng dugc cd & ap sudt giam. Phan cin tao ra dugc tinh ché bing sic ky
cot silicagel (Si02:12 g, clorofom: metanol: trietylamin = 100:0:1—80:20:1),
va sau d6 rira bing n-hexan dé thu dwgc hop chit 46-16 (246 mg, hiéu suat
66%) & dang chét ran khong mau. Nho '"H-NMR, quan sat dugc hdn hop gdm
cac chit ddng phan hinh hoc theo ty 1& 77:23.

IH-NMR(CDCl3)3: (San phém chinh) 7,38-7,31 (m, 2H), 7,31-7,12 (m,
6H), 7,17-7,11 (m, 1H), 7,00 (br.s, 1H), 6,85-6,77 (m, 4H), 6,74 (br.s, 1H, -
NH), 5,33 (br.s, 1H), 4,34 (br.s, 1H), 3,90-3,74 (m, 2H), 3,788 (s, 6H), 3,64-
3,37 (m, 2H), 3,35-3,11 (m, 2H), 3,11-2,92 (m, 2H), 2,68-2,07 (m, 11H), 1,68-
1,51 (m, 4H), 1,37-1,16 (m, 56H), 0,88 (t, J=6,6Hz, 6H). (San phém phu) 7,38-
7,31 (m, 2H), 7,31-7,12 (m, 6H), 7,17-7,11 (m, 1H), 7,00 (br.s, 1H), 6,85-6,77
(m, 4H), 6,74 (br.s, 1H, -NH), 5,20 (br.s, 1H), 4,17 (br.s, 1H), 3,90-3,74 (m,
2H), 3,678 (s, 6H), 3,64-3,37 (m, 2H), 3,35-3,11 (m, 2H), 3,11-2,92 (m, 2H),
2,68-2,07 (m, 11H), 1,68-1,51 (m, 4H), 1,37-1,16 (m, 56H), 0,88 (t, J=6,6Hz,
6H).

11) Téng hop hop chat 49-n

NC
H
\Lo H TH\ TBSQ NC~g ¥
| n ! n
Po o) Z :N P 0
/NK OJ% : \gAO §° HN
HNWM\ DMTIO” a7 TH\
-n n
o " 0
4-n

om0~ ugn

trong do n la sb nguyén tir 6 dén 28.
11-1) Tdng hop hop chét 49-16
Buéce 1
Theo phuong phép tuong tu dé téng hop hop chit 34-16 dugc md ta& &
muc 9-1), thu duoc hop chit 47-16 & dang bot khong mau (hiéu sudt 78%).
'H-NMR(CDClI5)8: 7,34 (d, J=8,0Hz, 2H), 7,31-7,21 (m, 6H), 7,18 (m,
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1H), 6,87-6,79 (m, 4H), 3,78 (s, 6H), 2,25-2,02 (m, 5H), 1,94-1,84 (m, 1H),
1,64-1,49 (m, 4H), 1,33-1,16 (m, 56H), 0,88 (t, J=7,0Hz, 6H), 0,87 (s, 9H),
0,06 (s, 6H).

Bugce 2

Theo phuong phép tuong tu dé tdng hop hop chit 35-16 dugc md ta &
muc 9-1), thu dugc hop chit 48-16 & dang bot khong mau (hidu suét 61%).

ESI-MS(m/z): 1177 (M+). RT dinh HPLC = 3,64 phut.

'H-NMR(CDCl3)d: 7,35 (d, J=7,8Hz, 2H), 7,31-7,16 (m, 7H), 6,87-6,78
(m, 4H), 4,98-4,49 (m, 3H), 4,48-4,31 (m, 2H), 3,91-3,44 (m, 5H), 3,78 (s,
6H), 3,37-3,08 (m, 4H), 2,27-2,11 (m, 5H), 2,08-1,94 (m, 1H), 1,66-1,52 (m,
4H), 1,34-1,21 (m, 56H), 0,88 (t, J=6,7Hz, 6H).

Bude 3

Thém trietylamin (0,330 ml, 2,39 mmol, 4,5 duong luong), anhydrit
sucxinic (106 mg, 0,159 mmol, 3,0 duong lugng) va DMAP (13 mg, 10,6
pumol, 0,2 duong lugng) theo thr ty ¢ nhiét do trong phong vao hop chét 48-16
(624 mg, 0,529 mmol) trong diclometan (5 ml), va hén hop duge khudy & nhiét
do trong phong trong 12 gid. Hon hop phéan tmg duge ¢d & ap sudt giam. Phan
cin tao ra dugc tinh ché bing sic ky cot silicagel (SiO2:24g, clorofom:
metanol: trietylamin = 97,5:2,5:1—80:20:1) dé thu dugc hop chéat 49-16 (482
mg, hiéu sudt 71%) & dang chat rin khong mau.

Mic di hop chit 49-16 12 hdn hop gdm 2 loai chit ddong phan, mot phan
ctia hdn hop nay duoc tach riéng bang céach sic ky cot silicagel va cdc dit lidu
thiét bi khdc nhau dugc x4c dinh.

Chét ddng phan 1 cuia hop chit 49-16 (chit ddng phan c6 gia tri Rf cao
hon dua trén TLC trién khai bang dung moi gdm clorofom:metanol =5: 1): Nho
'H-NMR, quan sat dugc hdn hop gdm cac chit ddng phan hinh hoc theo ty 1&
65:35.

ESI-MS(m/z): 1277 (M+). RT dinh HPLC = 3,72 phut.

IH-NMR(CDCl3)8: (San pham chinh) 7,34 (d, J=7,5Hz, 2H), 7,31-7,14
(m, 7H), 6,83 (d, J=8,3Hz, 4H), 5,45 (br.s, 1H), 4,75 (dd, J=14,1, 8,3Hz, 1H),
4,55-4,38 (m, 2H), 4,33 (m, 1H), 3,79 (s, 6H), 3,72-3,48 (m, 4H), 3,44-3,08
(m, 4H), 2,70-2,44 (m, 4H), 2,38-2,14 (m, 6H), 1,68-1,51 (m, 4H), 1,34-1,21
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(m, 56H), 0,88 (t, J=6,7Hz, 6H). (San phdm phu) 7,34 (d, J=7,5Hz, 2H), 7,31-
7,14 (m, 7H), 6,83 (d, J=8,3Hz, 4H), 5,20 (br.s, 1H), 4,84 (m, 1H), 4,55-4,38
(m, 2H), 4,33 (m, 1H), 3,79 (s, 6H), 3,72-3,48 (m, 4H), 3,44-3,08 (m, 4H),
2,70-2,44 (m, 4H), 2,38-2,14 (m, 6H), 1,68-1,51 (m, 4H), 1,34-1,21 (m, 56H),
0,88 (t, J=6,7Hz, 6H). *'P-NMR(CDCl3)3: 58,1

Chat dong phéan 2 ctia hop chit 49-16 (chit déng phan cé gié tri Rf thip
hon dua trén TLC trién khai v6i dung moi gdm clorofom:metanol =5: 1)

ESI-MS(m/z): 1277 (M+). RT dinh HPLC = 3,72 phut.

'H-NMR(CDCl5)é: 7,83 (br.s, 1H), 7,37-7,10 (m, 9H), 6,74 (d,
J=8,6Hz, 4H), 5,30 (br.s, 1H), 4,62 (dd, J=14,0, 9,2Hz, 1H), 4,42-4,33 (m, 2H),
4,30 (dd, J=14,0, 9,2Hz, 1H), 3,71 (s, 6H), 2,63-2,34 (m, 4H), 2,31-2,21 (m,
1H), 2,16-2,03 (m, 5H), 1,59-1,42 (m, 4H), 1,24-1,09 (m, 56H), 0,81 (t,
J=6,7Hz, 6H). 3'P-NMR(CDCl3)3: 57,3
12) Téng hop hop chat 50-n
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b Qe % :
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n

trong d6 n 1a s6 nguyén tir 6 dén 28.
12-1) Téng hop hop chat 50-16

Thu hop chit 50-16 bang cach dwa hop chét 36-16 thu duogc tir muc 9-1)
vao diéu kién twong tuy cua phéan ung dé mang trén nhua rdn & muc 4). Luong
dugc mang cua hop chit 36-16 dugc tinh toan béng thtr nghiém so mau cua
cation DMTT, va thu dugc hop chét 50-16 c6 lugng dugc mang 1a 32 pmol/g.

Theo phuong phép tuong tu, hop chat 49-n ¢6 thé dugc mang trén nhya
ran.

13) Téng hop hop chit 51-n
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13-1) Tdng hop hop chéit 51-16

Thu hop chit 51-16 bang cach dwa hop chit 46-16 thu dugc tr muc 10-1)
vao didu kién twong tu cta phan ung dé mang trén nhya rin & muc 4). Luong
duoc mang ciia hop chit 46-16 dugce tinh toan bang tht nghiém so mau cla
cation DMTr, va thu dugc hop chit 51-16 ¢6 lwong dugc mang la 33 pmol/g.
14) Téng hop hop chit 55

0]
o )K/\/\/
N
0 “—ODMTr
54

55

Thu hop chdt 55 bang cach dua hop chidt 54 dugc mo ta trong

US2008/0085869 vao didu kién tvong ty ctia phan tng d& mang trén nhya rin &
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muc 4). Lugng dugc mang cua hop chét 54 dugc tinh to4n biang thir nghiém so
mau cta cation DMTr, va thu dugc hop chdt 55 c6 lwgng dugc mang 1a 90

umol/g.
15) Téng hop hop chit 63-n
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15-1) Téng hop hop chét 63-18
Budc 1

Thém DIEA (0,447 ml, 3,46 mmol) va HBTU (349 mg, 1,04 mmol) vao
hop chit 57 (Sigma-Aldrich, 0,517 g, 0,952 mmol) trong dung dich DMF (4,9
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ml), va hén hop dugc khudy & nhiét do trong phong trong 30 phut. Sau d6, hop
chit 17 (0,488 g, 0,865 mmol) trong dung dich DMF dugc thém vao, va hdn
hop dugc khudy qua dém. Sau khi tach va chiét bang hexan/etyl axetat = 1:1
(2x50 ml) va dich natri bicacbonat bdo hoa trong nuéc (50 ml), cac 16p hitu co
duoc két hop, rira bing nude mubdi (50 ml), va lam kho bang magie sulfat. Sau
khi loc, hdn hop dugc ¢6 bing cich lam bay hoi quay & ap sudt giam, tinh ché
bang sic ky cdt silicagel (clorofom: metanol = 100:0—70:30) dé thu dugc hop
chét 58 (0,837 g, 85%) & dang chét rin khong mau.

1H-NMR (CDCI3) &: 7,75 (2H, d, J = 7,5 Hz), 7,60 (2H, d, ] = 7,4 Hz),
7,42-7,38 (4H, m), 7,32-7,28 (7H, m), 7,24 (1H, s), 7,18 (1H, t, ] = 7,3 Hz),
6,81 (4H, d, J = 8,9 Hz), 6,49 (1H, s), 6,08 (1H, s), 5,56 (1H, s), 4,39 (2H, d, J
= 6,9 Hz), 4,21 (1H, t, ] = 6,7 Hz), 3,79 (6H, s), 3,63-3,52 (15H, m), 3,34-3,28
(4H, m), 3,14 (2H, dd, J = 13,9, 6,4 Hz), 3,03 (2H, d, ] = 5,6 Hz), 1,80-1,65
(5H, m), 1,63 (4H, s), 1,43-1,36 (2H, m), 1,31-1,26 (2H, m), 1,18-1,12 (2H,
m), 0,84 (9H, s), 0,01 (6H, s).
Buéc 2

Thém piperidin (80 ul) vao hop chit 58 (800 mg, 0,735mmol) trong
dung dich DMF (8ml), va hdn hop duge khudy & nhiét do trong phong trong 2
gio. Sau khi tach va chiét bang hexan/etyl axetat =1:4 va nuéc, hén hop dugce
lam kho bing natri sulfat khan qua dém. Sau khi loc, hdn hop duoc cd bing
cdch lam bay hoi quay & 4p sudt gidm, va tinh ché biang sic ky cdt amino
silicagel (clorofom: metanol = 100:0—97:3) dé tao ra hop chat 59 (0,178 g,
0,205 mmol) & dang diu khong mau.

'H-NMR (CDCI3) &: 7,37 (8H, dt, J = 50,4, 5,2 Hz), 7,26-7,18 (2H, m),
6,89 (1H, s), 6,82 (4H, t, J = 5,9 Hz), 6,25 (1H, t, ] = 5,1 Hz), 3,81 (6H, s),
3,66-3,53 (15H, m), 3,35 (2H, q, J = 6,0 Hz), 3,16 (2H, dd, ] = 13,9, 6,5 Hz),
3,04 (2H, d, J = 5,5 Hz), 2,80 (2H, t, J = 6,7 Hz), 1,80-1,17 (17H, m), 0,85
(9H, s), 0,03-0,01 (6H, m).
Bude 3

Sau khi hop chét 3-18 (140 mg, 0,205 mmol) va DMAP (63 mg, 0,514
mmol) duoc phd v& thanh cdc manh nho trong binh, hén hop duoc hoa tan

trong THF (1,8 ml). bis(4-nitrophenyl) cacbonat (156 mg, 0,514 mmol) dugc
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thém vao, hdn hop duoc khudy & 55°C trong 30 phit. Sau khi lam ngudi dén
nhiét do trong phong, THF duogc c6 ¢ ap sudt giam, va phan cin dugc tao
huyén phu trong axetonitril (10 ml) 14n nita. Sau khi gia nhiét dé gan nhu tro
thanh dung dich, hén hop duoc lam ngudi dén nhiét do trong phong, va chat
rin dugc lam két taa. Sau d6, qua trinh két tia dwoc thic ddy biang cach pha v&
bang siéu 4m. Chét rin két ta dugc thu gom bang céach loc va rita 1an luot
bang axetonitril (10 ml), nuéc (10 ml) va axetonitril (10 ml) va sau d6 lam kho
trong chan khong dé thu dugc hop chit 18-18 (196 mg, 0,232 mmol) & dang
chit rin mau vang nhat. Hop chat 18-18 (196 mg) dugc hoa tan trong THF (1,8
ml). Hop chit 59 (178 mg, 0,205 mmol) vda DMAP (25 mg, 0,205 mmol) duoc
thém vao, va hdn hop duoc khudy & 55°C trong 2 gid. Sau khi lam ngudi dén
nhiét do trong phong, chit rin dugc lam két tha, va axetonitril (18 ml) duogc
thém vao. Sau khi gia nhiét va pha v& bing siéu am, nudc (1,8 ml) dugc thém
vao, va sau d6 thu dugc déi twong, hop chat 60-18 (251 mg, 0,160 mmol) &
dang chit rin mau vang nhat bang cach loc qua phéu Kyriyama.
Buéc 4

Sau khi hop chét 60-18 (246 mg, 0,157 mmol) trong THF (4,9 ml) dugc
lam lanh trong bé nudc da, dung dich TBAF (trong THF 1M, 495 ul, 0,495
mmol) duoc thém vao, va hdn hop dugc khuéy“vélanlénldénrﬂﬁétdé trong
phong trong 30 phut. Sau khi dung mdi duge cd ¢ ap suét giam, san phdm tho
tao ra dugc tinh ché bang sic ky cot amino silicagel (chi st dung clorofom) aé
tao ra hgp chit 61-18 (192 mg, 0,132 mmol) & dang chat rin khong mau.

'H-NMR (CDCI3) &: 7,41 (2H, d, J = 7,3 Hz), 7,30 (5H, dd, J = 8,9, 2,1
Hz), 7,21 (1H,t, J = 7,2 Hz), 6,83 (5H, d, ] = 8,7 Hz), 6,76 (1H, t, ] = 6,2 Hz),
6,44 (1H, t, ] = 6,6 Hz), 5,63 (1H, t, J = 5,7 Hz), 4,72-4,66 (1H, m), 3,79 (6H,
s), 3,76-3,74 (1H, m), 3,64-3,48 (17H, m), 3,39-3,14 (6H, m), 3,06 (2H, dd, J =
9,0, 7,6 Hz), 2,76 (1H, t, J = 5,8 Hz), 2,50-2,46 (6H, m), 2,19 (6H, t, ] = 7,6
Hz), 1,79-1,73 (7H, m), 1,49-1,42 (6H, m), 1,24 (68H, d, J = 11,8 Hz), 0,89-
0,87 (6H, t, ] = 6,3 Hz).
Budce 5

Thém DIEA (0,069 ml, 0,393 mmol), DMAP (1,6 mg, 0,013 mmol), va
anhydrit sucxinic (20 mg, 0,197 mmol) vao hop chit 61-18 (191 mg, 0,131
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mmol) trong diclometan (1,9 ml), va hdn hop dugc khudy hoi luu trong phong
trong 3 gio. Dung mo6i dugce cO ¢ ap sudt giam, va phan cin dugc tinh ché bing
sic ky cot diol silicagel (chi st dung clorofom) dé tao ra hop chit 62-18 (201
mg, 0,129 mmol) & dang chit ran khong mau.

'H-NMR (CDCI3) é: 7,42 (2H, d, J = 7,4 Hz), 7,30 (5H, d, ] = 8,7 Hz),
7,19 (1H, t, J = 7,2 Hz), 6,81 (5H, d, J = 8,7 Hz), 6,74 (1H, t, J = 5,8 Hz), 6,26
(1H, t, J = 5,9 Hz), 5,55 (1H, t, J = 5,9 Hz), 4,72-4,67 (1H, m), 3,79 (6H, s),
3,58-3,49 (17H, m), 3,32-3,27 (6H, m), 3,14 (2H, q, J = 6,5 Hz), 3,04 (2H, d, J
= 5,4 Hz), 2,49-2,46 (4H, m), 2,20 (5H, t, J = 7,5 Hz), 1,76-1,72 (4H, m), 1,65-
1,62 (10H, m), 1,42-1,41 (3H, m), 1,25 (68H, s), 0,88 (6H, t, ] = 6,6 Hz).
Budce 6

Sau khi hop chit 62-18 (153 mg, 0,098 mmol) dugc hoa tan trong hdn
hop gém axetonitril/diclometan (1:1, 10 ml), DIEA (0,067 ml, 0,392 mmol) va
HBTU (41 mg, 0,108 mmol) dugc thém, va hén hop duogc l4c & nhiét d6 trong
phong trong 20 phut. Thém Amino lcaa CPG 1000A ty nhién (ChemGenes
Corporation) (1,0 g) vao hdn hgp phan Gng, va hdn hop nay duge ldc trong 24
gi. Sau khi hdn hgp phan Gng dugce loc, nhya CPG dugce rira hai l4n bang
axetonitril, hai 1an bang diclometan v hai lan bang dietyl ete, va lam kho & ap
suit giam. Hon hop gdm CapA (PROLIGO, L840045-06) va CapB (PROLIGO,
1.850045-06) (1:1, 20 ml) duoc thém vao CPG di lam kho, va hdn hop nay
duoc lic trong 30 phut. Sau khi hdn hgp phéan tng dugce loc, nhwa CPG duoc
rira hai lan bing axetonitril, hai lan bing diclometan va hai lan bang dietyl ete,
va lam kho & 4p suit giam. Lugng dugc mang cua hop chat 62-18 dugc tinh
toan béng thir nghiém so mau cta cation DMTr, va thu dugc hop chét 63-18 ¢6
lvgng duge mang 1a 56 umol/g.
B) Téng hop oligonucleotit

Oligonucleotit st dung trong céc vi du cua phdn mb ta nay dugc tdng

hop bang cach st dung phuong phéap phosphoramidit ding AKTA Oligopilot10
(GE Healthcare), NS-8-I (Dainippon Seiki co., 1td.) hodc NS-8-II (Dainippon
Seiki co., 1td.). Monome dugc didu ché trong dung dich axetonitril bang cach
st dung amidit dugc tao din xuét tir qué trinh tong hop amidit trén day. Thoi

gian lién két nim trong khoang tir 32 gidy dén 10 phat, va tir 8 dén 10 duong
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luong don vi amidit duge st dung dé ngung tu v6i mdt monome. Chét oxy hoa
0,02M (Sigma-Aldrich) va iot/pyridin/nuéc = 12,7/9/1 (trong lugng/thé
tich/thé tich) dugc st dung dé oxy héa PO. DDTT ((dimetylamino-metylidyn)
amino-3H-1,2,4-dithiazolin-3-thion) 50 mM trong axetonitril/3-picolin vé6i ty
1& 1/1 theo thé tich hodc 1/4 theo thé tich va dung dich axetonitril/pyridin theo
ty 18 1/4 theo thé tich dwoc st dung d& oxy héa PS. Chét hoat héa ETT (5-
etylthio)-1H-tetrazol) (Sigma-Aldrich) dugc st dung lam chét hoat hoa, CapA
va CapB (Sigma-Aldrich) duoc sir dung lam chat phan Gng che phi. Deb (dung
dich TCA CH2Cl2 3% trong luqng/thé tich) (Wako Pure Chemical Industries,
Ltd.) hodc Deb (dung dich axit dicloaxetin, toluen 3% trong luong/thé tich)
duoc st dung lam chat phan Gng tach nhém trityl.

SEQ-321, SEQ-323, SEQ-340, SEQ-343, SEQ-346, SEQ-349, SEQ-
352, SEQ-355 va SEQ-358 dugc tao ra béng cach cung cép hgp chit 22-18 cho
GeneDesign Inc. dé yéu ciu tdng hop nucleic va tinh ché oligonucleotit. DMT-
butandiol phosphoramidit dung dé téng hop SEQ-316 dugc mua tr ChemGenes
Corporation.
C) Téng hop oligonucleotit lién két lipit
1) Tong hop tir don vi amidit tdng hop

Thanh khudy, sang phan tir 4A 1/16 va amidit duoc tong hop & muc A)
trén day (vi du, hgp chit 4-n, hop chét 4-n,o, hop chit 8-n va hop chit 10-n, 10
dén 100 duong lugng oligonucleotit) dugc cho vao bng vi séng (2-5 ml, 10-20
ml) duogc ché tao boi Biotage, va dung dich dugc diéu chinh dén néng do 0,2M
bing clorofom (dugc bd sung 2-metyl-2-butan lam chét 6n dinh). Sau khi lam
kho trong 5 gio, oligonucleotit dwgc mang bodi pha rin (nhya CPG ho#c nhua
polystyren) va chit hoat héa ETT 0,25M ma la ((5-etylthio)-1H-tetrazol)
diclometan (luong gidng nhu clorofom) dugc thém, dong kin va gia nhiét &
40°C trong thoi gian tir 10 phat dén 1 gid. Sau khi 1am ngudi dén nhiét do
trong phong, hdn hgp phén ung dugc pha loang hai 14n bing clorofom, va nhyua
duoc thu gom bang cach loc. Nhua thu dugc duge st dung trong qué trinh oxy
hoa PS trong NS-8-1 (Dainippon Seiki co., Itd.) hodc NS-8-II (Dainippon Seiki
co., Itd.). Sau d6, nhya da lam kho duge dua vao diéu kién khtr bao vé I hodc I

sau diy dé tdng hop oligonucleotit lién két lipit dich.
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2) Téng hop tir nhwa mang lipit

St dung lipit dugc mang bdi nhua duoc téng hop & muc A trén day (vi
du, hop chétlS-n,th chét22-n,hqp chét 50-n, hop chétSl-n,th chét 55 va
hop chét 63-n), oligonucleotit lién két lipit dich dugc tdng hop theo phwong
phéap tuong ty véi muc B) trén day.

D) Loai nhém bao vé
1) Phan giai tr nhya, va khir bao vé phosphat va loai nhém bao vé bazo

Pé ngit mach oligonucleotit ADN, dung dich amoniac 28% (SEQ-1, 3
hodc 49) hoic dung dich amoniac 28%/EtOH véi ty 1€ 4/1 theo thé tich
(oligonucleotit sgi don dugc md ta trong cac vi du ngoai trr SEQ-1, 3 va 49)
duge sir dung va dung dich dugce lic & nhiét do trong phong trong 1 gid va &
55°C trong 5 gio. Dung dich amoniac v6i lugng 1 ml, 5 ml hodc 10 ml dugc su
dung dé 1an luot tdng hop 1 umol, 5 pmol hodc 10 pmol cho phan tng ngét
mach. Sau khi nhya dugc rira béng dung dich etanol 50%, dich loc duoc ¢6 &
ap suét giam dén thé tich nam trong khoang tir 1 dén 5 ml.

Khi trinh tuy chta ARN, dung dich tao ra dugc lam doéng kho nhanh dé
thu duge bot mau trang, va sau d6 phan tng khtt bdo vé sau day dbi voi nhém
2°-TBS duoc thuc hién.

2) Loai nhém bao vé dbi véi nhom 2°-TBS

Thém N-metylpyrolidon/trietylamin/trietylamin trihydroflorua véi ty
1& = 6/1/2 theo thé tich vao bdt mau tring thu dugc, va dung dich dugc khudy &
65°C trong 1,5 gid. Etoxytrimetylsilan v6i cung lugng dugc thém vao hén hop
phan tng, va dung dich dugc khudy manh & nhiét d6 trong phong trong 10 phut
dé thu duoc két tta. Sau khi ly tdm & 2500 x g (2 phut), 16p dung mdi hitu co
duoc loai bo mot cach cén than. Dietyl ete dugc thém vao két taa thu duoc, va
dung dich duoc khudy manh. Sau d¢, theo cdch twong tw, qua trinh ly tdm dugc
thuc hién va loai bo dung mdi hitu co dé thu duogc don vi ARN thd (chét ran
mau tring).
E) Tinh ché

Oligonucleotit khong co phéi tir lipit nhu SEQ-1, 3 va 49 duogc tinh ché
bang HPLC dao pha trong diéu kién 1.

Diéu kién ddi véi HPLC dao pha
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Diéu kién 1

Pha dong:

bém A: Dung dich TEAA (trietylamoniaxetat, do0 pH 7,0) 100 mM
trong nude hodc dung dich AcONa 100 mM trong nuéce (do pH 5,4).

bém B: axetonitril

Gradien ndng do B: 10-30%
(Piéu kién 1-1)

Cot: Hydrosphere C18 (YMC co., 1td.) 100x20mm I.D., S-5 pm, 12 nm

Téc @6 chay: 10 ml/phut

Nhiét d6 cOt: nhiét d6 trong phong

Buédc song UV phét hién: 260 nm
(biéu kién 1-2)

Cot: Hydrosphere C18 (YMC co., 1td.) 150x10mm I.D., S-5 pm, 12 nm

Tbc d6 chay: 4 ml/phut

Nhiét do c6t: nhiét do trong phong

Budc song UV phat hién: 260 nm

Oligonucleotit s¢gi don voi (cac) phéi tr lipit (oligonucleotit sgi don
dugc mo ta trong cac vi du ngoai trr SEQ-1, 3 va 49) duoc tinh ché béng
HPLC pha nguoc trong diéu kién 2.
Diéu kién 2
Didu kién déi v6i HPLC dao pha

Theo d6 tan trong lipit ctia hop chit, ndng d6 B luc dau duogc diéu
chinh trong khoang tir 20% dén 50%.

Pha dong:

bém A: Dung dich TEAA (trietylamoni axetat do6 pH 7,0) 100 mM
trong nude hodc dung dich AcONa 100 mM trong nuéce (46 pH 5,4).

bém B: axetonitril

Gradien ndng dd B: 20-80% (hop chit ¢6 Ls-s hodc La-10),

30-60% (hop chit c6 Ltoc hodc Lehot),

30-80% (hop chat ¢6 La-12, La-14, La-16, La-1s, M22.12 hodc Msi.16),

40-80% (hop chat c6 La-20 hodc La-22),

50-80% (hop chit c6 Maa-1s)
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(Piéu kién 2-1)
Cot: YMC-Pack C4 (YMC co., Itd.) 100x20mm I.D., S-5 pm, 12 nm
Téc dd chay: 10 ml/phut
Nhiét do cot: nhiét d0 trong phong
Buéc séong UV phéat hién: 260 nm
(Diéu kién 2-2)
Cot: YMC-Pack C4 (YMC co., 1td.)150x10mm I.D., S-5 pum, 12 nm
Tbc @6 chay: 4 ml/phut
Nhiét d6 cot: nhiét d trong phong
Budc song UV phat hién: 260 nm
F) Loai mudi va 1am kho & nhiét d thdp cho oligonucleotit da tinh ché
St dung dung cu ly tdm VivaSpin20 (MWCO 3000) (Sartorius) va
Amicon Ultra-4 Centrifugal Filter Units-3K, qua trinh siéu loc duoc ldp lai dbi
v6i oligonucleotit thu dugc dé loai bd hop phénlnuéira,khéiphén doan. Sau
dé, thuc hién lam d6ng kho nhanh dé thu dugc oligonucleotit dich & dang bot.
DPbi v6i oligonucleotit duge tinh ché bang cich st dung dung mdi TEAA,
phuong;phéploairnuéiduqcthuc}ﬂénsau.khitﬁén d6i dang mudi bang dung
dich natri axetat 100 mM (20 ml).
G) Phén tich d6 tinh khiét cia oligonucleotit
Oligonucleotit thu dugc duge xdc nhén vé trinh tu dich béng cach so
khép céac trong lugng phén tir tim thdy dugc x4c dinh béi phép do UPLC/MS
va cac trong lwong phan ti tinh todn duoc.
Diéu kién 1 (SEQ-1, 3 hoic 49)
Xevo G2 Tof System (Waters)
Cot: Aquity OST C18 (2,1x50 mm) (Waters)
Pha dong:
Pém A: 1,1,1,3,3,3-hexaflo-2-propanol 200 mM/dung dich trietylamin
&mM trong nudce
bém B: metanol
Gradien ndng dd B: 10-30% (10 phut)
Nhiét do: 50°C
Téc d6 chay: 0,2 ml/phut

-102-



28880

Diéu kién 2 (oligonucleotit s¢i don dugc md ta trong cac vi du ngoai trir SEQ-
1,3 va49)

Xevo G2 Tof System (Waters)

Cot: Cot ACQUITY UPLC Protein BEH C4, 300A, 1,7um,
2,lmmx100mm, 1/pkg (Waters)

Pha dong:

bém A: 1,1,1,3,3,3-hexaflo-2-propanol 200 mM/dung dich trietylamin
8mM trong nudc

Dbém B: metanol

Gradien ndng d6 B: 10-95% (10 phut)

Nhiét dg: 50°C

Téc do chay: 0,2 ml/phut

Céac két qua duogc thé hién trong cac bang tir 1 dén 3.

-103-



Bang 1

28880

£ Mw Mw £ Mw Mw
SO 1y thuyét tim duoc S0 1y thuyét tim duoc

[M-H]- M] [M-H]- (M]

SEQ-1 6363 6365 SEQ-76 5117 5116
SEQ-2 7064 7065 SEQ-78 5554 5554
SEQ-3 6254 6256 SEQ-80 5610 5610
SEQ-5 69556 6955 SEQ-82 5666 5666
SEQ-7 3842 3842 SEQ-84 6798 6799
SEQ-9 5367 5367 SEQ-86 6854 6855
SEQ-11 6731 6731 SEQ-88 6910 6911
SEQ-13 6843 6843 SEQ-90 8451 8452
SEQ-15 7012 7011 SEQ-92 8451 8452
SEQ-17 6698 6699 SEQ-94 8451 8452
SEQ-19 6369 6370 SEQ-96 8563 8564
SEQ-21 6040 6040 SEQ-98 8731 8733
SEQ-23 5736 5736 SEQ-100 8675 8677
SEQ-25 5423 5423 SEQ-102 8731 8733
SEQ-27 5133 5134 SEQ-104 8395 8396
SEQ-29 4829 4829 SEQ-106 8507 8508
SEQ-31 4500 4500 SEQ-108 8563 8564
SEQ-33 4211 4211 SEQ-110 6042 6042
SEQ-35 3898 3898 SEQ-112 6362 6363
SEQ-37 7570 7570 SEQ-114 7323 7323
SEQ-39 7291 7291 SEQ-116 6067 6067
SEQ-41 7330 7331 SEQ-118 6412 6413
SEQ-43 5844 5845 SEQ-120 7448 7447
SEQ-45 7363 7363 SEQ-122 7287 7287
SEQ-47 7419 7419 SEQ-124 7607 7607
SEQ-49 7697 7698 SEQ-126 8568 8569
SEQ-50 8211 8212 SEQ-128 7312 7312
SEQ-52 7569 7568 SEQ-130 7657 7658
SEQ-54 6967 6966 SEQ-132 8693 8693
SEQ-56 6348 6348 SEQ-134 8385 8386
SEQ-58 5722 5722 SEQ-136 5598 5599
SEQ-60 5409 5409 SEQ-138 8216 8218
SEQ-62 6049 6050 SEQ-140 5430 5431
SEQ-64 6099 6099 SEQ-142 8399 8398
SEQ-66 8932 8933 SEQ-143 9089 9090
SEQ-68 5859 5860 SEQ-144 8652 8651
SEQ-70 5816 5817 SEQ-145 5426 5427
SEQ-72 8451 8452 SEQ-147 5410 5410
SEQ-74 5161 5160 SEQ-149 5470 5470
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£ Mw Mw £ Mw Mw
86 Iy thuyét tim dugc 8o Iy thuyét fim duoc

[M-H]- [M] [M-H]- M]

SEQ-151 6758 6758 SEQ-229 5992 5992
SEQ-153 7102 7102 SEQ-231 6048 6049
SEQ-155 7793 7793 SEQ-233 5987 5987
SEQ-157 8139 8139 SEQ-235 8370 8370
SEQ-159 8484 8484 SEQ-237 G700 6701
SEQ-161 7761 7761 SEQ-239 7390 7392
SEQ-163 8074 8075 SEQ-241 6756 6757
SEQ-165 5912 5912 SEQ-243 7446 7448
SEQ-167 6602 6603 SEQ-245 6644 6645
SEQ-169 7638 7638 SEQ-247 7334 7336
SEQ-171 6380 6380 SEQ-249 6700 6701
SEQ-173 7368 7368 SEQ-251 7390 7391
SEQ-175 5782 5785 SEQ-253 6348 6349
SEQ-177 6408 6408 SEQ-254 5793 5792
SEQ-179 7509 7508 SEQ-256 6326 6328
SEQ-181 8481 8482 SEQ-257 5615 5615
SEQ-183 5694 5695 SEQ-259 5687 5687
SEQ-185 6073 6075 SEQ-261 5743 5743
SEQ-187 6764 6765 SEQ-263 5967 5968
SEQ-189 7800 7801 SEQ-265 6023 6024
SEQ-191 6129 6130 SEQ-267 5951 5952
SEQ-193 6820 6819 SEQ-269 6007 6010
SEQ-195 7856 7856 SEQ-271 6063 6064
SEQ-197 6017 6018 SEQ-273 6642 6642
SEQ-199 6707 6709 SEQ-275 6698 6699
SEQ-201 6073 6074 SEQ-277 6754 G754
SEQ-203 6764 6766 SEQ-279 6468 6469
SEQ-205 6007 6008 SEQ-281 6524 6525
SEQ-207 6063 6063 SEQ-283 6552 6553
SEQ-209 6119 6120 SEQ-285 7609 7608
SEQ-211 6698 6698 SEQ-287 7196 7196
SEQ-213 6754 6754 SEQ-289 8441 8442
SEQ-215 6810 6812 SEQ-291 1252 7252
SEQ-217 6119 6119 SEQ-293 8498 8499
SEQ-219 6175 6177 SEQ-295 7180 7184
SEQ-221 6810 6811 SEQ-297 7236 7240
SEQ-223 6867 6869 SEQ-299 7292 7296
SEQ-225 6192 6192 SEQ-301 7870 7873
SEQ-227 6028 6027 SEQ-303 7926 7929
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Béang 3
& ’Mw ) Mw B Mw ) Mw
ly thuyét fim duge 86 Iy thuyét fim duoc

[M-H]- M] IM-HJ- M)

SEQ-305 7983 7986 SEQ-346 5944 5942
SEQ 307 8495 8426 SEQ-348 9346 9345
SEQ-309 8537 8541 SEQ-349 5919 5916
SEQ 311 9115 9118 SEQ-351 7048 7046
SEQ-313 9171 9175 SEQ-352 5921 5920
SEQ-315 9297 9230 SEQ-354 8050 8049
SEQ-317 6247 6248 SEQ-355 5997 5926
SEQ-319 6213 6214 SEQ-357 6778 6777
SEQ-321 6109 6107 SEQ-358 5775 5771
SEQ-323 4248 4249 SEQ-360 5574 5575
SEQ 325 7236 7238 SEQ-362 5839 5840
SEQ-327 7292 7293 SEQ-364 5895 5897
SEQ 329 7348 7350 SEQ-366 5631 5631
SEQ-331 7926 7929 SEQ-368 5895 5896
SEQ-333 7983 7985 SEQ-370 5951 5953
SEQ-335 8039 8041 SEQ-372 8481 8483
SEQ 337 5619 5619 SEQ-374 8537 8539
SEQ-339 6433 6434 SEQ-376 8593 8595
SEQ-340 5775 5773 SEQ-378 9171 9173
SEQ-342 7342 7341 SEQ-380 7151 7154
SEQ- 343 5936 5934 SEQ-381 5860 5861
SEQ-345 8341 8339 SEQ-383 8833 8835

1) Biéu ché oligonucleotit s¢i kép

Oligonucleotit s¢i kép lién két lipit theo sang ché duogc didu ché nhu
sau. Sau khi tron luong ddng phan tit cia dung dich ndng d6 100 uM cia mdi
oligonucleotit, dung dich dugc gia nhiét & 75°C trong 5 phut, va dé ngudi tu

nhién dén nhiét do trong phong dé thu dugc axit nucleic soi kép. C4u hinh

riéng cua td chtrc soi kép dugce xac dinh bang cach sac ky loai trir kich thudc.

Cot: YMC-PAC Diol-120 (4,6 x 300 mm) (YMC co., Itd.)

Pha dong: Axetonitril 40% trong 1 x dung dich PBS
Tc d6 chay: 0,5 ml/phut

Nhiét do: nhiét do trong phong

Oligonucleotit tdng hop duoc thé hién trong cic bang tir bang 4 dén

bang 27.
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s§ __[ID (SEQ
Ci - ID) T 1 .
SEQ-1 [ ODNI1826 (1) 5" foh v OpGlo=9) SoTEE TS5
SEQ-2 | Amph182 2 t ¢ ctattigtate i git t e et gi bo tro(3'=5)
SEQ3 |S ph1826 (1) | 5"Lais"t"c cra’t" gt thchet ghate g NS
S B S-1 (2) 3"&"g"‘ cha’t gAaAcAgAt'AtACACAtAﬂg!‘\af:'A"A -
SEQ- , i , ct"gtate g Y
Q ! ODN1826 (1 5,":Acncét:ftgciﬂg/\gactg/\cz\a,\a_s‘ cgrt 3
S o NIy gt e g Al e g D
'SEQ'D 52 (2) v g gtactgcanggactg”c"a’a-5 "gh 3
.6 I "a g tac " =
Q gDvaszs (L 5._%%2; afttgcz:ag;@f_t_g a2 Liie s
SEQ-7 ".2 (2) 3-atetet gra’c gv“tf\thchc,\t,«g,\a,\ch —
%EQ / S-3 (3) 3,-aﬂg-,~‘g aCtgcﬂﬂggactg’*cAaAaAh 165" gt t-3
&, - S e -
e
- S'B (3) a t g aACAgAtAtA TPV Yy X i
SEQ-9 [S4 () Cacf ghac gt e
: QA aftgh ApA
SEQ-10 | ODN1826 (1) t;' :At:giaaggaCtgAcAaAaAL-i-lG‘:S‘gm c*a”a”Lyqe s
« . - T g
SE S-4 (4) cea t’gAaAcAgAtAtACACAt"\gAahcA Ag g ot
SEg.ii S's (2) 3'-&1\ - 3'th"mgactghc.ﬁaha/\h4 4 .t' t‘s
». =15 - g g! g 16790
Z g?b{lggﬁ (1) 5"&"(3"()’\:f;%;iaﬂg—afighcAahaAh'a'5' 16
o -5 (2) Q. A ’ arc gAt"t"c" R
bEQ.lg S6 (0. 3 aAg__E(aCtgcaa ot ACAt. gﬁ—aACAg’\t,"t'S'
. "') 3'-~AA g_g____gcaah»..l
SEQ1+ [ODNISZEm |57 g,\—%taagcaagga(ttg"c’\aaaAhf:{,)l
o (¢ ’ et Al AgA g -2
SEOTE S-6 (2) gt /\c :} t g’a"‘c/\ght"\t/\cz\c&t/\ghamch Ap A0
SEQ-15 | S-7 (2) - g gtactgcaaggactg”c ata*Ly , gt -3
SEQ-16 | ODN18: 3-a’g"gtactgcaaggactg” e 2+ A
S (1)826 (1) 3-tctetatttg” gfxg%\gg c’a’a’Ly1gd
S-7 2 . ‘ a’"c ghtﬂtr\chc,\ P
ng'lT S-8 (5) g' a:g:gtactgcaaggactgAc,\a,\a/\liiis ng‘Ag'\t”‘t-g'
SEQ- ‘ , -g" g tact 187
Q18 QDNlSQG (n 5"C"‘c"c"'aAgtiaigghacfg’\c'\aAaALi'IS'.’S'
SE S5-8 (5) 3-ghgh rgratc g’\tht’\c/\cAtAgAaAc,\ P
SEQ-19 | S-9 (6) g"tactgcaaggactg’c ata® _ g -3
SEQ-20 | ODN - 3-g t actgeaaggactg”c” a”a”Lys°5'
S 91(1-826 (1) 5"t.“c“c“qﬂfncgg;\g_@5\g_§ c*a”a’ L1875’
5- 6) a 't ac gﬂ'\thtACAc,\ oY
SEQ- — 3-g” : tghate gt -3
gggf‘;i S-10 (7) B.T’\aitt“aCtgcaagggﬂghcéaAa,‘L-HB-s' g"t"t-3
S‘EQ..) S-10 (7) Foph ‘Ag a’c g»“‘t»‘\tf'chcAtAgAaAch A3
.SEQ ;3 1119 3"a’c”t caa Ctgmadghchw\aﬁ]—'ms'ﬁ'g e
; -9 —— : A
ODN1826 (1) | 5"t"e” geasgEacls c*aa*Ly1s-5'
S-11 (S c¢ta”t gAaACA," oA
ch o= - ) 3" AR g t* i ec"e ti\g/\a,«c,\ YY)
‘- Q =2 S-12 (‘1) 3t ac tgcaaggm':tg"c"aﬁ AL .g -3
SEQ-26 | ODN1826 (1) '_"‘i‘t. gcaaggaCtg'\C"a"a"Lq,18.5-a 4185
$12 (4) 5-t"chetattigate gh At i et g tate
Ag fy Lrd - - Lo ; ‘e A .01
SEQ-27 | 513 (9) e tigeaaggacty ~a i Lags b e
SEQ-28 | ODN1826 (1 3-t"g” caaggactg”c ata” c’a’a’Ligs
18“6 (1) a"-t"cea” Aghip A a’a’Las5
S“13 (9) t %3 a chgﬂththcﬁc’\t"g;"‘a/\c/\g;\t,\t 3
Jl-trot -3
g caaggactg”c’a”a’Ly1g-5'
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Sb ID (SEQ ID) Trinh ty. CpG(5'=3) ( Soi b tro (3=5)
SEQ-29 |S-14(10) 3-g*c aaggactg”c*a”a”Li1s b’
SEQ-30 | ODN1826(1) 5t ¢ ctatthgtatet gttt e et g at et gt -3
S-14(10) 3'-g”c aaggactg”c a”a”Li1g 5
SEQ-31 |S-15(11D) 3'-c"a"aggactg”c”a”a”Ly1s5'
SEQ-32 | ODN1826(1) B-t~cictatthgtatet gttt e et g tat e gt t- 3!
S-15(11) 3-c*a’aggactg"c*a”a”Ls1sb'
SEQ-33 | S-16(12) 3-a”a’ggactg”c"a’a’"Lyi1gb'
SEQ-34 | ODN1826(1) B-t"cteatt ghate gt t et et gt at e Mgt -3
S-16(12) 3-a“a”ggactg”c"a“a’Liig b
SEQ-35 | S-17(3) 3'-a*g"gactg”c”a"a"Ls1s-b'
SEQ-36 | ODN1826(1) 5-t*etetatt M gtate gt t e et gtat et gt -3
S-17(3) 3-a”g”gactg”c*a*a”"Lyigb'
SEQ-37 |S-18(2) 3'-aoMe" EOMe " S0MeUOMe UOMeA OMeCOMe UOMeUOMeS0MeCOMeA0Med
OMe8OMNie
20MeaOMeCOMeUOMeUOMeZOMe " COMe "~ a0Me " a0Me" L4185’
SEQ-38 | ODN1826(1) B-t"cicthatt gtate gttt e et gtat e gt -3
S-18(2) 3'-aoMe” BOMe " EOMe UOMeLOMeROMeCOMe LOMeUOMeSOMeCOMeA0MeA
OMe8O0Me
ZOMeB0MeCOMeUOMeUOMeZ0Me” COMe " A0Me " 20Me" Lig-13-5'
SEQ-39 |S-19(2) 3-A*G"GTACTGCAAGGACTG"C"A*A"Ls1s5'
SEQ-40 | ODN1826(1) Bt ctctatt i giatc gt t e et g a e g Mt t- 3
S-19(2) 3-A*G"GTACTGCAAGGACTG"C "A~A"L4-18-5'
SEQ-41 | S-20(2) 3“Ap"Gp"GpUFALCLUFGCpApApGrGAC UFG"Cp "
Ay A" Lggg b
SEQ-42 | ODN1826(1) 5-t"ctetattigtate gttt e e t g at et gt -3
S-20(2) 3“Ap G "G UFACLUFG  CpApALGGpACLUFG"Cp "
A "A;"Lsgsb'
SEQ-43 | S-214) 3'-cOMe " UOMeUOMe" EOMeCOMe20Mea0Me §OMe SOMeA0MeCOMeUOMe Ul
OMeZOMe"
coMe"aoMe"aoMe” Li-18-5'
SEQ-44 | ODN1826(1) Bt cietatt gtate gt Mt et et gt at e gt -3
S-21(4) 3" CoMe " UOMeUOMe " §OMeCOMeAOMeA0MeS0MeEOMeA0MeCOMeUOM el
OMe8OMe"
coMe” aoMe" aone " Ly-185'
SEQ-45 |S-22(2) 3'-Mis-6"a”g”gtactgcaaggactg”c”a”a”Lai1s-5'
SEQ 46 | ODN1826(1) B-t"c”cattgtatc gttt e et gt at e Mgt t-3
S-22(2) 3'-M;s-s"a”g” gtactgcaaggactg”c”a”a"Ly1g 5’
SEQ-47 | S-23(2) 3"-Mis10"a g gtactgcaaggactg”c”a”a”Ly1sb'
SEQ-48 | ODN1826(1) 5-t"c"ctatt g ate gt t e et gt at e gt t- 3
S-23(2) 3'Mis-10"a” g gtactgcaaggactg”c*a”a”Ly1s-b'
SEQ-49 | ODN2006(13) |5 t"c"g"t c"g t"t"t "t g t"c g "t "t " t"t" g"t"c g t"t-3'
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Bang 6
S6 ID (SEQ ID) Trinh ti. CpG(5'=3) | Soi bd tro3=5)

SEQ-50 |S-24(14) 3'-a”g”cagcaaaacagcaaaacag”ca’a”Li1g b’

SEQ-51 | ODN2006(13) B the gt et gt t Mt g Mt et gttt g e gt S
S-24(14) 3'-a’g”cagcaaaacagcaaaacag”c”a’a”Lyig b’

SEQ-52 | S-25(15) 3'-c”a”gcaaaacagcaaaacag”c”a’a”Ly1sb'

SEQ-53 | ODN2006(13) |5'-t*c g "t c g "t "t "t "t g "t c g "t " t"t"t" g "t c"g"t"t-3'
S-25(16) 3'-c"a’gcaaaacagcaaaacag”c”a”a’Ly1sb’

SEQ-54 |5-26(16) 3'-g”c"aaaacagcaaaacag”c”a”a"Ly1g-b'

SEQ-55 | ODN2006(13) B-thetgtt et gttt Mt g et g Mttt gt e gt 3
S-26(16) 3'-g”c”aaaacagcaaaacag”c”a”a"Ls185'

SEQ-56 | 8-27(17) 3'-a“a”aacagcaaaacag”c”a”a”Lgig-b’

SEQ-57 | ODN2006(13) 5-thchg thet gt t Attt gt e g Mttt gt e g 3!
S-2717) 3-a“a”aacagcaaaacag”c”a”“a”Lysis b’

SEQ-58 | 5-28(18) 3'-a*a’cagcaaaacag”c”a”a"Le1sb'

SEQ-59 | ODN2006(13) B'-thet gt et gt ittt g Mt et g Mttt g e g 3!
S-28(18) 3'-a“a”cagcaaaacag”ca”a"Lyi1gb

SEQ-60 |S-29(19) 3-a’c™agcaaaacag”c a”a’ Ly b’

SEQ-61 | ODN2006(13) B-thet gt et g At M g Mt et g Mttt g Mt et gt e
S-29(19) 3-a”c agcaaaacag”c”a’a”Li1sb'

SEQ-62 |S-30(19) 3-a”c"agcaaaacag”c”a”a”t"t"Lyig-b'

SEQ-63 | ODN2006(13) B-treigitiet g ittt gt e M g Mttt g Nt e g S
S-30(19) 3'-a’c"agcaaaacag”c”a’a”t"t"Li1s-5'

SEQ-64 | S-31(19) 3'-a”c"agcaaaacag”c”a’a’g”g"Ls1g-b'

SEQ-65 | ODN2006(13) B-thchgithe gttt gt et g Mttt g Mt e gt S
S-31(19) 3'-a“c”agcaaaacag”c’a’a”g"g L1’

SEQ-66 |S-32(14) 3'-aoMe" g0Me " COMeaOMeSOMeCOMe A0Me A OMeA0Mea OMeCOMeAOMe

ZOMeCOMea OMeAOMeA0MeA0MeCOMeAOMeZOMe " COMe " A0Me " 20Me "
Lsas-b

SEQ-67 | ODN2006(13) |5t c gt c g "t "t "t "t g "t c g "t "t "t "t g "t c g t"t-3'

S-32(14) 3"-aoMe" 8OMe " COMeAOMe EOMeCOMe A0MeAOMeA0Me20MeCOMeA0Me

Z0MeCOMeA0MeA0MeA0MeA0MeCOMeA0MeZ0Me " COMe " A0Me " A0Me ™
Lgig b
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Bang 7
Sb ID (SEQ ID) Trinh tw: CpG(5'=3) ( Soi bd tro  (3=5)
SEQ-68 |S5-33(19) 3'-a0Me”" COMe " 20MeSOMeCOMe A0MeA0MeA0MeA0MeCOMeA0MeZ0Me
~coMe” aoMe " aoMe” L4-18-5'

SEQ-69 | ODN2006(13) |b5-t"c g "t c g "t t"t"t g "t c g "t "t "t "t g t"c g t"t-3'

S-33(19) 3'-aoMe” COMe " A0MeSOMeCOMeA0Med OMeA OMe A 0MeCOMeAOMeE0Me
*coMe” aoMe”" aoMe” L4-13-5'

SEQ-70 | 8-34(19) 3"Mis10"a”c agcaaaacag”c*a™a”" L1585’

SEQ-71 | ODN2006(13) B'-thchgithe gttt Mt t gt e g Mt e Mt gt e g e
S-34(19) 3'"Mis10"a"c"agecaaaacag”c*a”a"Ly-1875'

SEQ-72 | S-35(14) 3'-Mis10"a"g" cagcaaaacageaaaacag”c*a”a”Ly19-5'

SEQ-73 | ODN2006(13) |5t c g"t c g "t "t "t "t g "t c gt "t "t "t g "t c g t"t-3'
S-35(14) 3"Mis10"a”g" cagcaaaacageaaaacag”c”a”a"Le12-5'

SEQ-74 |S-36(19) 3'-a”c”agcaaaacag”c"a”a’ Lo b’

SEQ-75 | ODN2006(13) |5't"c g"t"c g "t "t "t"t" g "t"c g "t "t "t "t g "t c g t"t-3'
S-36(19) 3a“c”agcaaaacag”c”a”a”LToc b’

SEQ-76 |S-37019) 3-a*c*agcaaaacag”c”a”a”Lono b’

SEQ-77 | ODN2006(13) |5t c gt c”g"t"t "t "t g "t c g "t t"t"t"g"t"c g "t t-3'
S-37(19) 3'-a*c"agcaaaacag”c”a’a”Lonor b’

SEQ-78 |35-38(18) 3-a”a’cagcaaaacag”c”a”a”Ls12-b'

SEQ-79 | ODN2006(13) B-thetgiti et g Mt Mttt g Mt e g Mttt gt e gt e S
S-38(18) 3-a”a”cagcaaaacag”c”a”a“Ly12-5'

SEQ-80 |[S-39(18) 3'-a”a”cagcaaaacag”c”a”a’Lygi14b'

SEQ-81 | ODN2006(13) |5-t"c"g"t c g "t "t "t "t g "t c g"t"t"t"t"g"t"c g "t "t 3'
S-39(18) 3'-a”a”cagcaaaacag”c”a”a”"Ls14b'

SEQ-82 |S-40(18) 3-a”a’cagcaaaacag”c’a”a”" L4165’

SEQ-83 | ODN2006(13) |5t c g "t c gt "t "t t"g"t"c g "t "t "t"t"g" "t c g "t "t 3
S-40(18) 3-a”a”cagcaaaacag”ca”a"Ls165
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Bang 8
S6 ID (SEQ ID) Trinh tw. CpG(5'=3) Soi bd trg (3=5)
SEQ-84 |S-41(16) 3'-g”c"aaaacagcaaaacag”c”a"a”Li19-b'
SEQ-85 | ODN2006(13) B-thetgithe gttt g Mt e gttt gt e gt S
S-41(16) 3'-g"c"aaaacagcaaaacag”c”a”a’Ly1a5'
SEQ-86 | S-42(16) 3'-g”c”aaaacagcaaaacag”c”a”a"Lyi1g b’
SEQ-87 | ODN2006(13) 5t e g the g Mttt g Mt e g Mttt gt e gt e
S-42(16) 3'-g"c"aaaacagcaaaacag”c a’a”Li14-5'
SEQ-88 | S-43(16) 3'-g"c*aaaacagcaaaacag”c”a”a”Ly1g5’
SEQ-89 | ODN2006(13) |b"t e g t c g t"t"t "t g "t c g "t "t "t"t"g"t c"g"t"t-3'
S-43(16) 3'-g"c"aaaacagcaaaacag”c”a”“a”Ls165'
SEQ-90 |S-44(14) 3"“Mis6"a’g”cagcaaaacagcaaaacag”c”a”a”Ly14-b'
SEQ-91 | ODN2006(13) 5-the g the gt Mttt g Mt et gttt g e e gt e
S-44(14) 3'-Mis¢"a’g cagcaaaacagcaaaacag”c”a”a"Ly14 b’
SEQ-92 | S-45(14) 3'‘Mis14"a”g"cagcaaaacageaaaacag”c”a”a"Li10-5'
SEQ-93 | ODN2006(13) 5'-thetgit e g Mt t Mt t g Mt et g Mttt gt e gt S
S-45(14) 3"Mis14"a” g cagcaasacageaaaacag”c”a”a"Ly108'
SEQ-94 |S-46(14) 3Mis15"a” g cagcaaaacagcaaaacag”caa”"Lyg b’
SEQ-95 | ODN2006(13) B-thetgttie gttt Nt t g t e gttt gt e gttt S
5-46(14) 3'Mis18”a”g"cagcaaaacagcaaaacag”c”a”a"L4-g-b’
SEQ-96 | S5-47(14) 3'-M;s-6"a”g”cagcaaaacagcaaaacag”c a”a” Ly b’
SEQ-97 | ODN2006(13) |5t c g t c g "t "t "t "t g "t c g "t "t "t "t g "t"c"g"t"t-3'
S-47(14) 3'-Mis¢"a”g"cagcaaaacagcaaaacag”c”a”a"Ly1gb'
Béang 9
S ID (SEQ ID) Trinh tw. CpG(5'=3) Soi bd trg  (3=5)
SEQ-98 S-48(14) 3"-Mis-10"a” g cagecaaaacagcaaaacag”c”a”a”Lyg-b'
SEQ-99 ODN2006(13) |5t e g t e g "t t "t "t g t c g "t "t "t t g "t c g t"t-3'
S-48(14) 3'-Mis-10%a”g"cagcaaaacagcaaaacag”c”a”a"Li1g b’
SEQ-100 S-49(14) 3-Mis-14"a” g cagcaaaacagcaaaacag”c”aa”Lyig b’
SEQ-101 | ODN2006(13) |5 t"c g "t c g t "t "t"t g "t c g "t "t "t "t g "t c g t"t-3'
S5-49(14) 3'-M;js14"a” g cagcaaaacagcaaaacag”c’a”a"Lgg 5’
SEQ-102 S-50(14) 3'-Mis-18"a” g cagcaaaacagcaaaacag”c”a”a"Lyig b’
SEQ-103 | ODN2006(13) |5“t c gt e g "t t "t "t g "t c g "t t"t "t g "t"c g t"t-3'
S-50(14) 3-Mis18"a" g cagcaaaacagcaaaacag”c’a”a”Lyys-b'
SEQ-104 S-51(14) 3"M;is-6"a” g cagcaaaacagcaaaacag”ca”a"Ly19-5'
SEQ-105 ODNZ2006(13) |5t c g t e gt "t "t "t gt c g "t "t t "t gt c"g"t"t-3'
S-51(14) 3'-Mis6"a”g"cagcaaaacagcaaaacag”c”a”a"Li19-5'
SEQ-106 S-52(14) 3'-Mis-14"a” g cagcaaaacagcaaaacag™c*a”a”Lyqs-5'
SEQ-107 ODN2006(13) |5t c gt c g t t t t gt e gt t t "t g "t c g "t t-3'
S-52(14) 3-Mis14”a" g cagcaaaacagcaaaacag”c™a”a”"Lygo-5'
SEQ-108 S-53(14) 3-Mis18"a” g cagcaaaacageaaaacag”c”a®a”Ly19-5'
SEQ-109 | ODN2006(13) |5t c g t"c g t "t "t "t g "t e g"t "t "t "t g "t c g "t t-3'
S-53(14) 3-Mis18"a” g cagcaaaacagcaaaacag™c’a”a"Ly1a-5'
SEQ-110 | S-54(18) 3-a”a’cagcaaaacag”c”a”a”t"Ls1sb'
SEQ-111 ODNZ2006(13) |5t c g t c gt "t "t t g "t c g t "t "t "t g "t e g"t"t-3'
S-54(18) 3-a“a“cagcaaaacag”c®a”a”t"Lsi1g-5'
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Bang 10
© S ID (SEQ ID) |! Trinh tw CpG(6'=3) Soi bd trg  (3=5)
SEQ-112 | 8-55(18) 3-a“a”cagcaaaacag”c”a”a"t"t"Ly1s-b'
SEQ-113 ODN2006(13) | 5'-t"c"g 't c g "t "t "t "t g "t c gt "t "t "t g"t"
c’"‘g"t"t~3'
S-55(18) 3'-a”a’cagcaaaacag”c”a”a"t"t"Ls1gb'
SEQ-114 S-56(18) 3-a”a”cagcaaaacag”catat*t "t "t "t L4135’
SEQ-115 ODN2006(13) | -t c gt e g "t t" t "t gt e g "t "t "t "t g"t"
chg™tt-3
S-56(18) 3'-a”a”cagcaaaacag”c”a”a”t t "t "t "t L4185’
SEQ-116 S-57(18) 3"a”a’cagcaaaacag”c’a”a”g"Lsi1s-b'
SEQ-117 ODN2006(13) | 5t c g "t e g™t "t "t t gt c gt "t "t t g t"
ctght -3
S-57(18) 3'-a”a”cagcaaaacag”c”a”a"g"Lgig b’
SEQ-118 S-58(18) 3'-a”a”cagcaaaacag”c”a’a“g”g"Ls1sb’
SEQ-119 ODN2006(13) | b'-t*c g "t c gt "t t "t g "t c gt "t "t t g t"
cg” "t t-3'
S-58(18) 3'-a”a"cagcaaaacag”c™a”a”g g " Liigb'
SEQ-120 S-59(18) 3'-a’a”cagcaaaacag’cta’a’“g"g"g*g g Ls1sb
SEQ-121 ODN2006(13) | 5"t c g the gt t t "t gt e gttt t gt
ctgt -3
S-59(18) 3-a”a”cagcaaaacag”ca”a"g"g"g"g" g Ls18-5'
SEQ-122 S-60(16) 3'-g”c”aaaacagcaaaacag”c”a”a’t"Ly1g-b'
SEQ-123 ODN2006(13) | 5'-t"c g t e g t "t t "t gt e gt "t "t "t g t"
ctgtt"t-3'
S-60(16) 3'-g”c”aaaacagcaaaacag”ca”a”t"Ls1s-b'
SEQ-124 S-61(16) 3'-g”c*aaaacagcaaaacag”c*a“a’t"t"Ly1sb’
SEQ-125 ODN2006(13) | bt~ c gt e g "t "t "t t gt c gt "t "t "t g t"
ctgitnt-3
S-61(16) 3'-g”c"aaaacagcaaaacag”c”a”a”t t"Li1s-5'
SEQ-126 S-62(16) 3'-g"c"aaaacagcaaaacag”catatt t o tt”
Ls-18-5'
SEQ-127 ODN2006(13) | 5"t c g "t c g "t "t "t "t g t"c g "t "t "t "t"g"t"c"g"
t -3
S-62(16) 3'-g”c”aaaacagcaaaacag”ctaa’t "t t "t "t " Ly1gd'
SEQ-128 | S-63(16) 3'-g"c”aaaacagcaaaacag”ca”a”g" L1185’
SEQ-129 ODN2006(13) | 5-t e g”t e g™t t t "t g "t c g™t "t "t "t g t"
Cf\g/\t,\t_si
S-63(16) 3'-g”c*aaaacagcaaaacag”ca*a”g"Ly1gb'
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Bang 11
S6 ID (SEQ ID) | Trinh it CpG(5'=3) Soi bd trg  (3=5)
SEQ-130 | S-64(16) 3'-g”c"aaaacagcaaaacag”c”a”a"g"g"Ls1s-5'
SEQ-131 | ODN2006(13) B-tretgithet gttt Mt gt e g Mt A g e
cg™t -3
S-64(16) 3'-g"c”aaaacagcaaaacag”c”a”a”g"g"Ly1s b’
SEQ-132 | S-65(16) 3'-g”c"aaaacagcaaaacag”ctatag’g" g g"eg”"
Ly1s b
SEQ-133 | ODN2006(13) 5-tretgitie gt ittt g et gttt g Mt e gt e 3
S-65(16) 3'-g”c*aaaacagcaaaacag”c a’a”g"g"g"g"g" " Ly1s°b'
SEQ-134 | S-66(14) 3"-Mao1s"a” g cagcaaaacagcaaaacag”c’a’a-b'
SEQ-135 | ODN2006(13) -t e g tie g Mttt gt et g Mttt gt e
cg”tht-3
S-66(14) 3'-Moo-18"a” g cagecaaaacageaaaacag”c’a’a-b'
SEQ-136 | S-67(20) 3'-Mas-18"a"g"cagcaaaaca™g”c"a-b'
SEQ-137 | ODN2006(13) B-thetgitie gttt Mt A gt e gt et gt
g tht-g!
S-67(20) 3"-Mos-18"a” g cageaaaaca”g”c™a-b'
SEQ-138 | S-68(14) 3"Mas-19"a” g cagcaaaacagcaaaacag”c a’a-b'
SEQ-139 | ODN2006(13) 5-tregithetg Mttt gt et gttt gt
chgttht-3
S-68(14) 3'-Mos-19"a” g cagcaaaacagcaaaacag”c”a’a-b'
SEQ-140 | S-69(20) 3'-Mos-12”a g”cagcaaaaca’g"c a5’
SEQ-141 | ODN2006(13) B-thetgtthet gttt Mt Mt g t e gttt g e
chg™t -3
S-69(20) 3'“Mas-19"a”g cagcaaaaca™g”c"a-b'
SEQ-142 | Amph2006(13) |5 Lais"t c g "t c g "t "t "t "t g "t c g"t"t"t"t"g"t"c"g
Apat-5"
SEQ-143 | Amph2006GG | 5" Lyis"g gt c g "t c g "t "t t "t g "t c g "t "t t"t"g"t
(13) et g tht-3
SEQ-144 | 3-Amph2006 B-thetgttiet gttt gt et gttt gt
(13) c gt "t " Ms1-16-3'
Bang 12
Sé ID (SEQ ID) Trinh tw. CpG(H'=3") Soi bé trg  (3=5)
SEQ-145 | S-70(20) 3-a”g”cagcaaaaca”g” c”a"Ly15b'
SEQ-146 ODN2006(13) | 5t e g t e g™t t "t t g "t "c gt "t "t "t g t"
N
S-70(20) 3'-a”g"cagcaaaaca”g”c”a”Lq1sb'
SEQ-147 |[S-71(2D) 3'-g”c"aaaacagcaaa”a”c” Ly’
SEQ-148 ODN2006(13) | 5"t c g”t e g™t "t "t "t g "t c g t "t "t "t g"t"
cg”t"t-3
S-71(21) 3'-g”c"aaaacagcaaa”a”c"Lg1s 5’
SEQ-149 |S-72(19) 3-a”c"agcaaaacag”c”a”a"Lio-1s-5'
SEQ-150 | ODN2006(13) | 5'-t"c g t"c g "t t"t" "t g "t e g "t "t t"t"g"t"
C;“.g/\t/\tlsi
S-72(19) 3-a”c"agcaaaacag”c*a”a"Lip155'
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Bang 13
Sé ID (SEQ ID) Trinh ty CpG(5'=3) | Soi bd trg 3=5)
SEQ-151 | 8-73(18) 3'-a“a’cagcaaaacag”c”a”a"g"g"g Ls1gb
SEQ-152 ODN2006(13) -t cgtthe g Mttt Mt gt et gt Mttt g Mt e gt -
S-73(18) 3'-a*a”cagcaaaacag”caa’g g g Ls1s 5’
SEQ-153 | S-74(18) 3'-a“a”cagcaaaacag”c’a’a"g"g”g"g" " Li1sb'
SEQ-154 ODN2006(13) B-the gt ti et g Mttt Mt gt e N g ettt g Mt et gt -3
S-74(18) 3'-a“a”cagcaaaacag”c”a’a’g"g"g g Ls185'
SEQ-155 | S-75(18) 3-a“a”cagcaaaacag”c“a’a"g g g"g"g" g " La1g b
SEQ 156 OD-NQQOG(IS) 5:'t’\c“g’“t’\c"‘g"t"t"t"‘t’\g"t’\ci’\g"t"t:t”‘At“Ag"t"c’-“fg"t”‘t-3'
S-75(18) 3-a”a”cagcaaaacag”cta’a’g"g"g" g g g " Ls1gh
SEQ-157 | S-76(18) 3'-a”a”cagcaaaacag”c’a’a"g"g"g g g g g " Ls1sb'
SEQ-158 ODN2006(13) 5"t"c"g’\t"c"g"t‘“t"t"t"g"t"c"g"t"t"t"t"g"t"c"gi‘t"t‘3'
S-76(18) 3'-a“a’cagcaaaacag”cata’g g g g"g"g" g " Ly1s5'
Bang 14
Sé ID (SEQ ID) Trinh ty CpG(5'=3) Soi bd trg  (3=25)
SEQ-159 S-77(18) 3'*a’\al"cagcaaaacag"c”a"a”g’“g’”g"g’”g“g"g"g"
Ls185
SEQ-160 ODN2006(13) B-thetgith et gttt t gttt e g MM M g Mt et gt 3]
S-77(18) 3-a“a’cagcaaaacag”c”ata’g’gg"g g "g"g"g " Li1s 5’
SEQ-161 | 8-78(24) 3'-a”a”acagcaaaacag”c”a”a"g’g"g"g"g"Ls1sb'
SEQ-162 ODN2006(13) B-the g the g Mttt g Mt et gttt g Mt e g e S
' S-78(24) 3'-a“a”acagcaaaacag”c”a”a’g"g"g"g"g" L4155
SEQ-163 | $-79(017) 3-a“a”aacagcaaaacag’c”a’a’g"g"g"g"g" Lyis b’
SEQ 164 ODNQOQG(IS) 5-tretghttet g trt t t gt et gttt Mt gt e gttt S
‘ S-79(17) 3-a”a”aacagcaaaacag”c”a’a’g"g"g"g"g" " Li1sb'
SEQ-165 | S-80(25) 3'-Mo2-18"a” g cagcaaaacag”c”a”a-b’
SEQ-166 ODN2006(13) | 5'-t%c gt c g "t "t "t t g "t c g "t "t "t "t g t"c g t"t-3'
: S-80(25) 3'-Moo-13"a" g cagcaaaacag”c”a”a-b’
SEQ-167 | S 81(25) 3'-Moo1s" g g a g cagcaaaacag”c aah’
SEQ-168 ODN2006(13) |5t e gt e g "t "t "t t g t c gt "t t "t g "t c g "t t-3
S-81(25) 3-Mso1g”g”g”-a” g cagcaaaacag”c a’a-h’
SEQ-169 | S-82(25) 3'-Mao-18" g g g g g a" g cagcaaaacag”c’ata-b’
SEQ-170 ODN2006(13) 5-thetgitiet gttt et t gt et gttt g Nt et gt 3
: S-82(25) 3"-Mso1g"g g g g g a" g cagcaaaacag”ca"a-b
SEQ-171 | S-83(18) 3'-a”a”cagcaaaacag”c”a”a”a”a”Liigb'
SEQ 172 ODN2006(13) | 5-t%c gt c g™t "t "t "t g "t c g "t "t "t "t g "t c g "t"t-3'
S-83(18) 3-a“a’cagcaaaacag”c”a”a”a”a"Ls1gb'
SEQ-173 | 5-84(18) 3-a”a’cagcaaaacag”c’a”a-"a"a”a"a"a"Ls1s b’
- ODN2006(13) | 5"t c” gt c g™t "t t t g "t e g "t t "t t g "t e gt t- 3
SEQ-174 , . , ,
S-84(18) 3'-a“a”cagcaaaacag”c”a“a”aa”a”a’a’Lsg b
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Bang 15
- S6 ID (SEQ ID) |[{ Trinh tu CpG(3'=3) Soi bd trg  (3=5)
SEQ-175 | S-85(25) 3-a”g”cagcaaaacag”c”a”a”Lio1s5'
ODN2006(13) | bt c gt c gt "t "t "t g "t e g "t "t "t "t g "t e g "t t-
SEQ-176 3
S-85(25) 3-a”gcagecaaaacag”c*a”a”Lig155'
SEQ-177 | S-86(17) 3 -a”aaacagcaaaacag”c”a”a Lio-18-5'
ODN2006(13) | 5t c gt c g "t "t "t t g t e g "ttt t g t e gt b
SEQ-178 3
S-86(17) 3-a”a’aacagcaaaacag”c”a”a"Lio-13b’
SEQ-179 | 5-87(25) 3-a”g"cagcaaaacag’ca’a"g g’ g"g"g" " Lio18b'
ODN2006(13) | Bt e gt e g "t "t t t" g t e g "t t "t "t g "t e g t"t-
SEQ-180 3
S-87(25) 3-a’g"cagcaaaacag”c”a”a"g g g"g"g"Li018°H'
SEQ-181 |S-88(14) 3 -Maso-15"a" g cagcaaaacagcaaaacag”c”a™a”Lg105'
ODN2006(13) | 5-t™c gt e g "t "t "t "t g "t c gt "t "t "t g "t c g t" "t
SEQ-182 3
S-88(14) 3-Moo-12"a” g"cagcaaaacagcaaaacag”c”a”a*Ls-105'
SEQ-183 | S-89(19) 3"-Mao-12"a ¢ agcaaaacag”c”a”a"Lg-10-5'
ODN2006(13) | bt c g "t c gt "t "t "t g "t c g "t t "t "t g "t e g "t t
SEQ-184 3
S-89(19) 3 -Maso.19"a ¢ agcaaaacag”c”a"a"Lg-105'
SEQ-185 | S-90(18) 3-Mis-6"a”acagcaaaacag”c”a”a”Ly1s-5'
ODN2006(13) | 5'-t e g "t c g "t "t "t "t g t c g™t t "t "t g"t c g t" "t
SEQ-186 3
S-90(18) 3-Mis-6"a"a’cagcaaaacag”ca”a”"Lyigd'
SEQ-187 | 8-91(18) 3-Mis-6"a”a’cagcaaaacag”c*a”a”"g” g " Ls1s-5'
ODN2006(13) | 5t c g "t e g™t "t "t "t g "t e g "t "t t "t gt c g "t "t
SEQ-188 3
S-91(18) 3-Mjs-6"a”a’cagcaaaacag”ca“a”g” g " Ls1s-b'
SEQ-189 | S-92(18) 3-Mis6"a”a”cagcaaaacag”c"a”a’g g g g g " Ls1sbh'
ODN2006(13) | 5t c” g™t c gt "t "t "t g "t c g t "t "t "t g "t c g "t t-
SEQ-190 3
S-92(18) 3-Mis6"a”a"cagcaaaacag’™c’aa’g"g"g"g g " Le1s b’
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S6 ID (SEQ ID) Trinh tu CpG(5'=3) Soi bd trg  (3=5)
SEQR-191 |S-93(18) 3-Mis-10"a”acagcaaaacag”c”a"a”Ls1s-5'
SEQ-192 ODN2006(13) 5'~t"c"g"'t"c"g"t"t"t"t"‘g"t”‘c"g"t"t"t"‘t"g"t"c"g"t"t*3’
S-93(18) 3-M;is-10"a”a " cagcaaaacag”ca”a”Ly1g5'
SEQ-193 | S-94(18) 3-Mis-10"a"a”cagcaaaacag”c"a”a”g g L1135
SEQ 194 ODNZOQB(lS) B-the gt thet g t et gt et gttt M gt et g Mt 3!
: S-94(18) 3-Mis-10"a"a”cagcaaaacag”c a”a’g g L41gb'

SEQ-195 | S-95(18) 3-Mis-10"a”a”cagcaaaacag”c”a”a"g"g g g"g" La1sb'
SEQ-196 ODN2006(13) 5'"t"c’“g"t’\c"g'\t’\t’\t’\t’\g”‘t"c"g"t"t"t"t"g"t"c’\g”t”‘t“3'
' S-95(18) 3-Mis-10”a”acageaaaacag”ca®a”“g”g"g"g g " Ls1s-b'

SEQ-197 | 8-96(18) 3-Mis-6"aa”cagcaaaacag”c a”a” Ly1675'
SEQ 198 ODN2006(13) | 5"t*c g™t e gt t t t g t c g "t "t t "t g "t c g t"t- 3’
: S-96(18) 3-Mis6"a”a~cagcaaaacag”c a"a" Ly b
SEQ-199 | 8-97(18) 3 -Mis-s"a”a”cagcaaaacag”c*a”a"g"g " Li165'
SEQ-200 ODNQOOG(IS) 5"t"c’\g"t"c"g"t"t“t"t"g‘“t”‘c“g"t"t"t“t"g"t"‘c"g'\t“t"?)'
‘ S-97(18) 3-M;s-6"a"a”cagcaaaacag”c*a”a”g”g"Ls165'
SEQ-201 | 8-98(18) 3-Mjs-10"a"a”cagcaaaacag”ca”a” Ly D'
SEQ-202 ODNV2006(13) 5'*t’\c’\g"t’\c’\g"t"t"t"t"g“t"C"g"t"t"t"t"g’"t"c"g’\t’\t/3'
‘ S-98(18) 3-Mjis-10"a”a”cagcaaaacag”c a”a”" L1675’
SEQ-203 | S-99(18) 3-Mis-10"a”a’cagcaaaacag”c"aa’g"g " Ly165'
SEQ-204 ODNZOOG(I?J) 5"1:’\0'\g’\t"c’\g"t"t’\t"t‘\g"t"c’\g"t"t'\t"t"‘g’\t"‘c"g’\t"t*3'
- S-99(18) 3-Mis-10"a"a’cagecaaaacag”c”aa”g"g" L4165’
SEQ-205 | S-100(25) 3-Moo-14"a g cagcaaaacag”c™a”a Ls6-5'
SEQ-206 ODNQOOGQS) 5"t’\c"g"t"c"‘g"t’\t"t’\t‘;‘g“t"Q”‘g“t“t“t""t"‘gAtAc"g’\t"t'3'
S-100(25) 3'-Mas.14"a” g cagcaaaacag”c”a”a”LgeH'
SEQ-207 | 8-101(25) 3-Mas-14"a” g cagcaaaacag”c"a”a” Lg10-5'
SEQ-208 ODN2006(13) |5t c gt e g "t "t "t "t g "t c g "t "t "t "t g t e gt t-3'
S-101(25) 3-Moo-14"a g cagcaaaacag”c*a”a”Ls10-5'
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86
"209 D (SE
SE S-10 Q ID
SEQ-% ODI\?‘%E’) ) | Trinh
D HQ- S- 2006(13 3- tw
g Q211 ) 102(25) (13) i Moaz21 ,\ CPG(sv
EQ-2 -103(25 D't'\c"4 a“g”c =3)
212 ODN 25) 3-M g’then agea
SEQ-2 S- 2006( 3 22147 N ght” aaacag”
"'13 103(‘)5 13) -Mzz a g/‘c tAtAt/\ 2 C/‘a,\ SOI b:
SEQ-2 5104 ) N agcaaa g e S aew— «
<5 214 ODNOO5) 3-M, ghthch a;\/\g,\ca acagch %At/\tf\lti& : 355)
Q'215 S'104(006(13) 3’-1\/[ 2-14Ag/\g/\g t"t/\tgcaaaac a aALS tAg/\t,\
SE 510 25) 5"“22‘1‘“@ atg" tAgAtAagACAaA““'E" chghtt
5 Q'216 ODI\?(QS) 3’-MCAgAtA g,:\a/\g"(c:agcaaaa CAgAt’\tAaALSB - t-3
2 2 c ag C -6-5'
EQ-217 8-105(006(13) 3,_M'7214AgAgAg"tAtAt:Caaaacag"CAaA t:tAgAtA
SEQ-21 S-106(35) 5"t"?/;14AgAgAaAgACa tAgAt"ggAcAaA:Ai&s's' c"g"t"t-3
218 ODN 5) M ghth a’\g,\ gcaaa ghth s -3
2 ch ca ac th 10-5'
SEQ'Q]_ S-10 “006(1 3:_1\' 22-14/\ A gAtAt’\ gcaaa ag’\c/\aA tAtAgA 5/\
9 6(2 3) I g"g” tAth acag” a’ theh
SE S-10 25) 5'-tn 218”2 " aAg’\ t g/\t/\ g chat Ls-105 chghth
3 Q-220 ODN7(25) 31_1\/[‘:/‘g/\tA gACagcacagCaaaa CAgAtAt,\aALB 10 5' t-3'
9 e a c -14°5'
EQ-221 S'107(206(13) 3’-mi2ls“aAgAgAt“tAtiaCagAcf ghchat t:tAgAtaA
S S- -’5) 5'- 99-18"a” ca the a™a” a”Ls- chg”
EQ 108 theh atgh geaa ght” L §-14°5' gt
29 al Q’ A ca c A -5’ -
5 9292 ODNo(;5) 3'M9C g t'\cé:\ ,\gcﬁaza agAC’C\"g t'\t&i‘if At-3
EQ-223 S']_OS.& 06(13) 3’-M~2;13Aa/\g/\g tAt"t/\aCagAcAa a’Ls Athgin
SEQ S_log 25) 5|_t/\22-18/\g/\ Acagcaa tAgAtA iAaAL ‘6-5' CAgAt/\
S 224 oDN‘fZS) 3’-MCAg“tAfA aAgAcaaaCagAcf g“tﬂtsﬁt"'f" v
= 29- A a/\ A
EQ-225 8.109(006(13) 31'M218Ag/\g/\g tAtAtgcaaaaca aALS_ tAgAt/\ -
SEQ-O S'110(25) 5|_t/\22/‘\18/\g/\g/\a'\g/\ca t/\g'\t/\c%/\c/\a/\;(i\.6' C g/\t/\t-
Q-227 S.llo'i 06(13) M 2-18AgAgAg t/\t"tgcaaaac g CAaAaAtAgAtA
SEQ S-11 18) 5"1;/\22'12/\8’\ ,\a/\g’\c tAgAtAagACAaA Lg-¢-5' CAgAtA
-9928 ODNl(lg) 3’-MCAgAtA 5}\ cagea agcaaaa CAgAt’\tAaALs " t-3'
2 99- c aa Ca/\' £A -10°5'
S-111(006(13) M 2 12AaAa,\gAtAtAtAacagAQ/\g chat ,\tAgAt/\
18) 5"1;/\2212/\&/\ cagea thgiMth a*a"L a’Lg1075 chghth
. chgh AaACa aaacag” chghth chol™5' 5 t-3'
3'-M. theh gca g A AN
22‘12'\3./\0 g,\t"t/\aaacag/\c a™a’L, t thgh
a/\ tAt/\ CAaA chol”™ .g t—/Ac/\
ca A A 5 A
gea gt a’Ls ghth
aa ch arl™D t-3'
aca gt 15! o
ghct tAeN e
a*a” [l A -
Lfarl":’)' g t’Acl\ A
& tAt'3|
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© 86 ID (SEQ ID) Trinh tr' CpG(5'=3") Soi bd trg (3=25)

SEQ-229 | S-112(18) 3-Mao-12”a”acagcaaaacag”c”a”a”Ls-10-5'

SEQ-230 ODN2006(13) | 5t c git e g t it t g t e Mg t e it g Mt et gt -3
S-112(18) 3’-Mas-19"aa cagcaaaacag”c*a”a”Lg-1075'

SEQ-231 | S-113(18) 3-Mos-13*a”a cagcaaaacag”c*a”a”Lg-14°5'

SEQ-232 ODN2006(13) | 5t c g the gt Mt t it githe M git e it g Mt e gt 3!
S-113(18) 3-Mao-12”a”acagecaaaacag”c’a”a”Lg-14°5'

SEQ-233 | S-114(18) 3-Mao*a*a”cagcaaaacag” c*a”a’ Lan5'

SEQ-234 ODNZ2006(13) | 5t c g tre gt t Mt thgitie gt e Mt i g it e gt -3
S-114(18) 3’-Mao"a”acagcaaaacag”c”a”a” Lian5'

SEQ-235 | S-115(14) 3'-a“g"cagcaaaacaKps-1sgcaaaacag”ca’a-5'

SEQ-236 ODN2006(13) | 5t c g the gt Mt At thgithe Mg Mt it it g Mt e gt -3
S-115(14) 3'-a”g"cagcaaaacaKsy1sgcaaaacag”c*a”a-5'

SEQ-237 | S-116(17) 3-Mis6"a”a”aacagcaaaacag”c*a”a”Ly1s-b'

SEQ-238 ODN2006(13) | 5-t c gt e gt t t t gttt et gttt it gt e gt -3
S-116(17) 3-Mis-6"a”a”aacagcaaaacag”c”a”a”Lg15-5'

SEQ-239 | S-117(17) 3-Mis-s"a”a”aacagcaaaacag”c*a”a”g g  Ly1g-5'

SEQ-240 ODN2006(13) | 5t c g t e g t it thghthe Mg Mt it t g Mt e Mg Mt 3!
S-117(17) 3-Mis6"a”a’aacagcaaaacag”c”a”a’g g Ly1s-5'

SEQ-241 | S-118(17) 3-Mis-10”a”a”aacagcaaaacag” ¢ a”aLy-15°5'

SEQ-242 ODN2006(13) 53 AT UAR~ A% AT EAY"CON AR AR PN PN -G8 A R = i v T el - AT =St Al A
S-118(17) 3-Mjis-10%a”a aacagcaaaacag”c*a”a” Ly 5'

SEQ-243 | S-119(17) 3-Mis10"a”aaacagcaaaacag”c®a”a’g" g  Ly-18-5'

SEQ-244 ODN2006(13) | 5-t c gt e gt Mt t At hghthe g Mt e it g t et gt -3
S-119(17) 3-Mis-10”a a aacagcaaaacag”c aa"g g Ly1s"5'

SEQ-245 | S-120(17) 3-Mis-6"a”aaacagcaaaacag”c™a”a’Lai65'

SEQ-246 ODN2006(13) | 5t c g tre g t Mt t e g t e Mg it e it g Mt e g Mt e
S-120(17) 3-Ms-6"a”a”aacagcaaaacag”ca”a’Ly16-5'
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. Sé ID (SEQ ID) Trinh tw: CpG(5'=3) Soi bd trg 3=5)

SEQ-247 |S-121(17) 3-Mis-s”a”a”aacagcaaaacag”c*a”a’g"g” Ls165'

SEQ-248 ODN2006(13) | 5-t"c g t e gt t e Mt ght e g it it it g et et gt -3
S-121(17) 3-Mis¢"a’aaacagcaaaacag”c*ata’g” g Ly 165’

SEQ-249 |S-122(17) 3-Mis10”a”aaacagcaaaacag”ca”a’Lis16°5'

SEQ-250 ODN2006(13) | 5t e g t e g it it it it gttt et gt t t gt e Mg et 3!
8-122(17) 3-Mis-10”a”aaacagcaaaacag”c”a”a”Ly1675'

SEQ-251 |S-123(17) 3-Mis10"a”a aacagcaaaacag”c a’a’ g g  Ly1675'

SEQ-252 ODNZ2006(13) | 5™t c g t e gt Mt t it ghthe gh it e Mt gt e g Mt 3!
S-123(17) 3-M;js-10"a”a’aacagcaaaacag”c’aa’ g g” Ly16°5'

SEQ-253 | K3-CpG(26) 5-a’t*ctgtatctMth e Mt e gtatghe g Mt Mt e Mt e-B!

SEQ-254 | S-124(27) 3-t*g"agagctegeaa® g a g  Li1s-5'

SEQ-255 K3-CpG(26) 5-a’tcthghate Mt eMth et ghatghe M gt t e Mt he-d!

%Y 1 8-124(27) 3-t"gagagctegeaa”g”atg La1g-5'

SEQ-256 | D35-CpG(28) 5'-g gtgcatcgatgeagggg“g’g-3'

SEQ-257 | 5-125(29) 3'-g"t"agctacgtcec e e e Ly1575'

SEQ-258 D35-CpG(28) | 5'-g” gtgcatcgatgecagggg g g 3"
S-125(29) 3'-g"t agctacgtecc e e e L1535

SEQ-259 | S-126(25) 3-Mps-10”a”g”cagcaaaacag”ca’a-5'

SEQ-260 ODNZ2006(13) | 5'-tAchg tierg t At t it g Mt e g Mt t i t g t e g t -3
S-126(25) 3'-Mass-10”"a”g”cagcaaaacag’cta’a-5'

SEQ-261 | S-127(25) 3’-Maz12"a"g"cagcaaaacag”c*a*a-5'

SEQ-262 ODN2006(13) 5-trergitiet gttt Mt Mt g Mt e Mg Mttt Mt g M e e g Mt 3!
S-127(25) 3-Ma212"a g cagcaaaacag”c*a™a-h'

SEQ-261 | S-127(25) 3-Mas-12"a” g cagcaaaacag”c*a’a-5'

SEQ-262 ODN2006(13) | 5-tre g tie gt it t i ght e ght it t gt e gt -3
S-127(25) 3’-Mao19"a* g cagcaaaacag”c*a™a-5'
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Sé ID (SEQ ID) Trinh ty. CpG(5'=3) Soi bé trg  3=5)
SEQ-263 | S-128(25) 3'-Mao-20"a”g”cagcaaaacag”c*a’a-5'
SEQ-264 ODN2006(13) 5:-t"c"g"t"c"g"t"t"t"t“g"t“c"g%"t"t"t"g"t"c"g"t"t-S’
S-128(25) 3’-Ma2-90"a g cagcaaaacag”ca*a-5'
SEQ-265 | S-129(25) ‘ 3'-Mas-22"a” g cagcaaaacag”c™a’a-5'
SEQ-266 ODN2006(13) | 5-t"c g tie g Mtrt e t ightie i gt e it t i gt e Mgt -3
S-129(25) 3’-Mas-22"a"g”cagcaaaacag”c*a’a-5'
SEQ-267 | S-130(25) 3-Mao-12"a”g" cagcaaaacag”c*a”a"Lgg5'
ODN2006(13) | 5t e ghtic g t At At g t e g t t t t g t e g t -3
SEQ-268 gErce B AR
Q S-130(25) 3-Mao-12%a”g”cagcaaaacag”c*a’a’Lgg5'
SEQ-269 | S-131(25) 3-Maz-12"a” g cagcaaaacag”ca*a”Ls-10-5'
SEQ-270 ODNZ2006(13) | 5-t*c g tie gt Mt t At git e g Mt e e Mt g Mt e g Mt -8
- S-131(25) 3-Mas-12"a g’ cagcaaaacag”c*a”a”Lg1075'
SEQ-271 | S-132(25) 3’-Mse-12"a g cagcaaaacag”c™a”a”Lg-14-5'
SEQ-272 ODN2006(13) | 5-t"c gt e g Mt it it g t e gt it it g Mt e Mg Mt 3
“ 1 8-132(25) 3’-Mas-12"ag” cagcaaaacag”c”a®a”Lg1475'
SEQ-273 | S-133(25) 3-Mas-12”g g a g cagcaaaacag”c*a”a"Lg6-5'
SEQ-274 ODN2006(13) 5l-t/\cf\gAt/\CAgAtAt/\tAt/\g/\t/\c/\g/\t/\tl\t/\t/\g/\t/\c/\g/\t/\t_Bv
S-133(25) 3-Mao-12"g g a g"cagcaaaacag”c*a®a’Lge5'
SEQ-275 | S-134(25) 3-Mao-12"a g cagcaaaacag”c*a®a”g*g"Ls10-5'
SEQ-276 ODNZ2006(13) | 5-t"crgit e g t t t t g t e g At t e gt e gt -3
B S-134(25) 3-Ma2-12”g g a” g cagcaaaacag”ca”a®Lg1075'
SEQ-277 | S-135(25) 3-Mas-12"g g a g cagcaaaacag”ca’a”Lg-1475'
SEQ-278 ODN2006(13) | 5t c gt e gt Mt e e gt e g it Mt Mt g Mt e g M-S
S-135(25) 3-Mao2-12"g g a g cagcaaaacag”ca’a”Lg14-5'
SEQ-279 | S-136(18) 3-a”a”cagcaaaacag”c " Arna"Arna-"g" g Li1g-5'
SEQ-280 ODN2006(13) | 5t c g it e gt t t t g t et g it e Mt g Mt et g Mt 3!
S-136(18) 3'-a’a’cagcaaaacag”c Arna”Aina-* g g” Lg1s"5'
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86
SEQ- 1D
EQ-281 S'l?(EEQ D) —
5 ODN{(lS) 3 rnh tw CpG(
EQ-282 2006(13) "a"a,\CagC 5 :}39)
5 5-tAcAg,\tAa:\ALNAALNAaCa — Soi bd
smhomn 21T 3’.aAaACach§tAtAt“tAggA /C\AALNAAALN 0 g (3995
SE 138(18) LNAALNA theh gttt ,\A g"g"La18-5'
Q'284 ODNZ2006 3-ar A aCag/\C,\AL /\' t tAgAt’\ = 18°D
g S-138(18) (13) 5"t’\cALNAACagCaAL NA ALNAAg’\gAi g tAt-3'
RQ-285 | 5139018) 3"aAAgAtAACAgAtAtﬁﬁLNAaCagACAA s
3'-a” LA CagCaA tAgAtACA A LNAAALNA/\ ~
SE ODN2 L a“ctanghc” I;\NAALNAaCaoAg, tht gt ,% g"Ly1g°5'
Q-286 | S 006(13) 415°5 araratancha o A" Ars A ANt
S 5139018) 5'-t~chgitheh ctatgichat ,\LNAAg"g"L 3
¥ - chg” ato” 4-187D'
EQ-287 | S-1 i a’*a’rchat % fAtAtAtAg/\ _ ghgighghgh 89
S 40(30) 4-1875' ghchata” ther g™t
EQ-288 ODN‘)O 3"M a aAaACAaAgAt t/\t,\tAgAtA
SE S-140( 06(13) | &' A22'2°A3Ag“ ghchatatgh Sergithted!
Q-289 | S- (30) “theghtne” cagcanaaca oehghghghg! x
SEQ-290 O]il)AIL\Il(M) g .Mzz'zoAa"CgAgAtAtAt’\t"g%iiaa/\a%"a-@
“ 2006(1 *Mass0"a” cagcaaaa chghth
- t/\
SEQ-291 2 141(14) 3) 5’-tACAg(.)A:A gAACagCaaaagzgcaaaAa"cAat;tAgAtACAg"tA
-142( 3-M chghthtn gcaaa -5 t-3'
SEQ-2 2(30) 22-0"a’ t ththgn acag”c”a’
292 ODNZ20 3-M g’ca ghtheh a™a-b'
- 06(1: - 29-22"a” gcaaaa gttt
SEQ-29 S-142(30) 3) | 5t "Aa g cagea cagcaaaacag” tAtAg A tA A g
] 8 8-143(14 3’.M g tAC/\gAtAtAaaAaCagCaaaA /\g C/‘a./\a:s| g t/\t.gl
SEQ-294 ODNQOO)G( 3,_Miz—22:aAgACa’gcaat tAgAtACAgE}\tﬁAa-s'
= 22- A
SEQ_295 2-143(14) 18) 5"‘(:AC/\ZéA::gACagCaazzcagCaaa/\a/\CEat;t,\g/\t/\c/\g/\t,\
-144(3 3-M chgtthtn cagcaa -5 At-3'
S - O) 22-2 A AN aacag”
EQ-296 ODN2006(1 3"M22_92,\a:g'\0agcaaat gAtAc"gAg\tiAa“a-y
S-144 3) 5l-tA 12 4 gAca acagcaa tAtA e N
(30 thergh gca aacag” githergh
) g ther aaacag ag chat g tA
3-M g Mttt geaaa’a’c” a’a-5' t-3'
99-19”a” t t Mt h e a“ca?
a’g™ca Agitheigh a’Lgg5'
gcaaaaca g tAt'AtA A
gcaaa” thghth
a’a’ctat tAcA oA tA
a L8-6'5' g t~t-3'
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Ba
ang -
SA
SE °
Q-2
SE 297 ID
5 Q-208 Y
SEQ"’9 SDNi( 30) )
E 299 -1 200
S Q-30 S‘145(306(1‘8») S’Trinh
EQ 0 (@) 46(. ) -M tu
-3 DN 30) 5 22 v C
SEQ 01 S-14 200 Bv-t/\c;\lz/\a,\ pG(
-30 S-1 6(3 6(13 M gt g" 5=
S 2 47 0) ) 3" 22- ca 3
E 0 7( N 12" % g )
Q" D 30 ' -[2 a;\ g/\ ca
SE 303 S‘l_lfgoo) g'“czilz“aAgAc vy
4 Q) ; a
S @30 51 7(306(13 S.M g't" g“cagca Ath g
E 4 0) 48( ) ) ,'1\/22‘1/\ ch ag aa g’ aa” Soi
Q- D 30 5 I 2 g’ ca ac t° a’ vi bd
SE 305 S N20 ) 0"'(’(2'12"&/\3" t"tAaaa age g c” bo
Q- 148 06 3,_' e g’ cag A ca aaa’ P a’L, tro
3 S- (8 (1 M. gh g’ gc A gc tA s C
S 06 14 0) 3) 3- 99- A ar aa A'aaaAaA At" A'lo--, &
E 0 o( M 197 A g” a g c t 5 =
Q-30 SDNOSO) 5"t 221 Ag,\ ght” ca acagt,\‘c" aACAaAL ght” 5)
SEQ 7 14 2006 3’ ACAZ gAgAaA t’\tfcaa caa ghth aALS'lo-; Aot
-3 S- 9(3 a "M g" g" g A aa ata’ & 5 5 gt
SE 08 15 0) 3) 3 99- A a’ ca " ca A 145 T
Q 0OD 0( M 12/\ e g,\ gc P gc ch t» 5 --3!
-3 N 14) 5'- 22 % g™t ca aa oA aaa a’L oht
SE 5o 20 v g” Sveven e S A
Q- 50 06 3’- ch gA a’® A aa ca A A14._ ~
3 S- ( (‘ c M gA g/\ g/\ A aa gc il c 5' g A
1 1 1 13 A t C a A ar t
0 0 51 4) ’) 3’ 29- n oh a’® ca g/\ a aaK A L t-
Ba DN (149 5._M22 1"g" gAtgAcagCaa t"cfcaaa/\a/\c,\g/\t%-s' )
ng 5-1 200 3 tAc;\leaAgAaA t° gca aac gith a’ a® ~eh
23 51 6( -M t aa ag t cA L gh
(4 13 gAtAgA g” t* ac ca thth a® 8675 th
) ) 3’_M22_12A o cag cag g/\t age aa’ A L 5! -3
5'- 22- a’ g" caa caa Aeh aa a’ gt 8-10"5
A 127 g t a a n a’ e A 5!
3 CA~ a” ca tAtAaca aca g A a’ aL ch
SE86 “Ma g"t" gACagCa‘i‘ tAg%\Caa geaa tAt"CAaAleﬂ-grAtAt
Q-3 '12AaAC/\gA gca;aaCa t’\ciacaaAaA thgh 8.14'Ol -3
SEQ 11 ISD (S g"cat/\t/\tiacazcaaag’\ti::c/\::a/\]_t—:\(;/\gsl\
’ - g a A : 3
SE o1 15‘7EQ Caaat/\g’\caaa cag” tAt/\a/\]'_zsl“ﬁ' t7t-3
Q- OD -4(1 ID) ac t~ ac N g/\ 8-6° '
S 31 S N2 4) ag c” ag” a’ A 5'
E 3 -1 20 ca g ch a’® ch
Q-3 S 59 06( T aaa tAtA a® L gh
. T mmEne
81 N 4) 5" 22 w C a’ gAtA‘l“"S-
SEQ- 5 S$-15 200 3’_tAC/\12AgA pG( , a’L cAgh
3 S 3( 6( N g" g" 5= 8 g"t
S 16 -1 14 13) 3 Lo A an 3’ -14” At-
E 54 ) -M 2 e ) 5' 3'
S Q317 gDN>(14> 5'tI22i2AgAg gAg‘Acag
- 2 -t» 197 A
SEQ‘318 8.154((1)26(13) 2:-1\’12(:,\gAf:gAZ:gE:tAifaaac
EQ-: ODSS( ) ,-M 212" c” g age g,\tr\agc Soi
SE 319 g N918) O|'t/\2212/\g,\g/\gl\t’\ cag aaaa CAgiaaa b
Qs 15 2006 3 c” g" a’ tAt/\Caa ca A ca Atro
392 S- 5( 1 M. g/\ g/\ g/\ PN aa gc tA g A.
0 15 18) 3) 3 22 t” a” c ~ ca aa tA c 3
SEQ SDNG (18) 5 MzomgACA%AtgAcZg"ai “cf%aZaCagtﬁgffaAL =5)
-32 - 2 “th 218" gh ~ g a gh a A Ach 86
9 1 0 , B " ca ac ca C /\C 6 \
5 1 S_156(106(13 S_MCAgAt u’\];’\g/\ tAtAaaacagCatAt"tgACAa aAgAtA5
EQ 57 8 ) 3"M22'1AACA u”® ca g" ag aa tr a’ L t-3'
- (2 = 8 A a’ ge t~ ca ac. A a/\ 8-6”
322 0 5) 5" TEG BU/\g A a’ aaa c” aa ag,\g tA L 5'
S D 3| tAC/\ -18/\ B ' t/\ ca ac g/\t/\aca C/\ C/\ 8‘10_,
E N -M a’® u” tA g ag g,\ a® g,\ 5%
g Q-32 2006 3" TEgAt’\ at aAaAtAgiaaa caaat/\t,\ C/\aAa/\L tt-
E 23 S-1 13 ‘M G18" ch ACag ca A aca aca thgh ar 3.10__3'
Q- 57 ) AL 29- aAgt ca g ch g" gh A L 5'
324 S1 7(25 5 Na’ 18" A a’ A0 aaa caa g'\t,\c"a,\ ra e 81475
OD58(31) g"tAC/f\-LN LNAD CagctAtA Cag/\aaca thtA a-5fi/\a/\g/\t/\ il
S NQO) "M g/\A'5’ G'L aaa gAtACAa,\gACA t~ Ls- t-3'
158 06 ALN22' the” NA" ac c” a- a’ ght” 145"
(3 (13 A/\ ISAA g,\ 5m ag/\ g/\ 5’ a-5,‘ C/\
1) ) 3-M A L tA C ch treh gh
5 99 LNA_NAAG AEA LNAG a’a A t™t
-tA 18" 5% N o gca -5 A h -3
Sl'MCAgAALN A5 Y, aaa g™th
22-1 AtAC/\AAG nlC CA Cag/\ CAg‘/\
8 A g’\ LN. A TNA: g/\ " 5 t/\
A t 1
LN th 5 age t nC t-3'
AAG tAt/\mC aaa t/\t,\ LNA/\
Na’ t° LNA aca g”
g" a g5 tA
5mC tACECa,\A 5mC Agh
LNA gA A LN. LNg th
a t Al A t-
ge £ A 3
a”A tAtALNA/\
LNA/\ gAt/\ALN
ALNAYACAg:\..S’
AL tht-
NA'5, 3
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Bang 24
Sé DS
EQ ID) TH
.Qox rinh ty >
SEQ-325 | 5-159(30) T CpG5=35) Soi bb t
9- A A C o ] 5
SEQ-326 g?NZ(ooe(m) 5'_tACA1;A:‘ACgA CftgAcaaaacagcaaaAaAcAaALS6;ﬁ’ (3=5)
-159(30) g gttt g M e g 6”
K Qo “Moo-142 g't"c tAtA LA ~
SEQ-327 | S-160(30) 3"M22 14Aaig:cagcaaaacagCaaafaAciat/\g"g ?AcAg"t"t-g,'
SEQ-32s | ODN2006(13) | 5' s214°a"g" cagcaaaacagcaaa’a”c” 86°
$-160(30) 5t gt e g N geaaa’a’c a’Le10'5
bl ; ) A AN
SEQ-329 | 5-161(30) 3"Ma14°a"g eagoananca A RS B AR
ODN 3-Maz14"a g"c aacagcaaa”a”c”a’Lg10-5' .
SEQ-330 S 1612(20%8?(13) 5"t'\0"g"t"c"gftgf\cta/\aiacagcaaa/\a’\c"a"Ls 1475
N 3. At e M -
SEQ-331 | 5-162(30) 2 Mapes"a'g" cageannaca BN NN g e g e S
ODN2 3-Mao-14"g g atg” gcaaa*a”c*a"Lg14°5'
SEQ-332 816;(006(13) 5-tAch g tieh At%‘ iagcaaaacagcaaaAaACAaAL 5
-162(30 . gt At At g e g-6-D'
SEQ-333 S'163(30; 2 M22‘14Ag’\g'\a/\g/\cagcaiazc({;}\gAtAtAtAt’\g/\tAC/\g,\t,\t_g'
3-Mog-14" g g gcaaa"a/\c/\ A T ’
SEQ-334 g?&?‘&OOG(lB) 5'-tACA]§A§/\ch a;\/\%\Acagcaaaacagcaaa/\aACAZAi&G 55
i, 30) ). gMt M MM g N §-10-5'
SEQ-335 S-164(30) 2 11&22-14’\g/\g/\aAgAcagcaiazcz/\g’\t/\t/\t/\t/\g/\t/\CAg/\t/\t,s,
~Mao-14"g” gcaaa”a”ca” A
SEQ-336 g?gz(ooe(la) 5'-tACZA:AfAchAaAAtiAcagCaaaacagcaaaAaAzAZ‘Alis—m 5
-164(30) . gt At A g M et —~ 81475’
SEQ-337 | $-165(25) g 1\/{‘22'14Ag,\g/\a"g"cagca§a;c; o t"t7g"t e gt -3
‘- AA
SEQ- ODN2006( — a”coMe"agoMecaomeaa geaaa’a”c"a 45!
338 13) 5-tAer o tAeh OMeACOMeAgZOMe"C" N
$-165(25) O A TR EAGgA Ao g LA TATA AL a*Lu1s-5'
a’” CoMe  2Z0MeCAOMeAA0OMeAC ® t:, t gAtACAgAtAt‘B'
oMeagome"c aome"a" L1575
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Bang 25
s6 |ID (SEQ ID) Trinh_ty. CpG(5'=3’) Soi bd trg  [3=5)
SEQ-339 | ODN2216(32) b'-g”g”gggacgatcgtcg"g" g g g g3
SEQ-340 | S-166(33) 3 -Mboo-18" ¢ ¢ cectgetagea”g” e c-b’
SEQ-341 ODN2216(32) b-g" g gggacgatcgtcg™g” g g g g3
‘ S-166(33) 3-Mao-18" ¢ c” cectgetagea” g™ e e-b’
SEQ-342 | ODNG684(34) 5-t e gtatc gt t e gt e gttt e Mgttt et gt e 8
SEQ-343 | S-167(35) 3" -Maos-15™a” g ctgcaagecage”a®a”gb’
SEQ 344 ODN684(34) B-thcighate gttt e g Mt et gt t Mt e gt et gt e
S-167(35) 3-Mpao-15"a g  ctgcaageage™a®ag-h
YN AN VAP ay s AN AN AT RAP W WpLN L N A A s Al e AL A I A
SEQ-345 | D-LS01(36) ‘fftf;a‘fg,g clghalcg t e g e e e g a e g e g e
SEQ-346 | S-168(37) 3-Mo2-18"a g cgetgecaageg“g g e b
RY-$ A AN AR AN AN A G AFEANEA A AN AN AN AN ~ PN G NL AL A S A
D-LS01(36) iic!gcgacgttcgcccgacgttcgg
SEQ347 | 5 16837 trad
3"-Mbso-18"a” g " cgctgecaageg g g c-5’
A AN FAPR L Y Aa AN AL AEAAN AN Al pa N P NG NN A Lo /N
SEQ 348 D-LS03(38) B,tﬂcfg{‘c Ag a~ a“cg”t"thetgtcte" g e gt t e g a
a“c"g’cg"g3
SEQ-349 | S-169(39) 3-Mso-18”a” g cgettgeaage g g”c-b’
PEA AN N G A APAN ANEAFA A AN Al VAW AL W RN A NN N Fa
D-L.S03(38) 5tcg/\c,\ga,acgttcgccgcgttcga
SEQ-350 ; a“c"gic"g™g-3
5-169(39) , o ST
3’-Moo.15™a g cgettgecaage g g™ cb
SEQ-351 | ODN2395(40) Bt c gt e gttt "t c g g c g c g c g c e g3
SEQ-352 | S-170(41) 3'-Mao.15”a” g" cagcaaaagec”g"c”g-b'
SEQ-353 ODN2395(40) -t e gt e gt Mt Mt t et gt g e g e g e g e e g !
S-170(41) 3'-Mboo-18"a g cagcaaaagec”g”c”g-b'
VA N NG N QAL AN LA GE AL A N g N g A N A N om N N ANgMAEN AN
SEQ-354 | ODNM362(4) |5 T8 ¢ e e eTenTgatane gl e e
SEQ-3556 | S-171(43) 3'-Mao.18"a" g cageageaage™t "t g 5'
LA A A A N f A AN d AL RGN P N DNp AN QA QNG AN AL AL
i ODNM362(42) 5t'cgtcgtcgttcgaacgacgttga
SEQ356 | 5171(43) "e3
’ 3'-Mao-18"a g cagcagcaage "t "t g-5'
SEQ-357 | ODN2336(44) 5-g" g apacgacgteetgg g g g g e
SEQ-358 | S-172(45) 3'-Mas.15”c” ¢ cetgetgcagea e e-h'
SEQ 359 ODN2336(44) 5-g”g"ggacgacgtegteg g g g g g 3
S-172(4b) 3" Mbaa-18"c” ¢ cetgetgeage™ae ¢ b’
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Béang 26
S ID (SEQ ID) Trinh ty. CpG(5'=3) Soi bd trg (325
SEQ-360 | S-173(25) 3-Ma26"a”g”cagcaaaacag”c a™a-h'
SEQ-361 | ODN2006(13) |5t c g t e gttt t it gt e gt e e t gt e gt t-3'
S-173(25) 3-Mas-s"a”g”cagcaaaacag”c”a’a-5'
SEQ-362 | S-174(25) 3-Mas-s"a”g"cagcaaaacag”c a”a"Lg10°5'
SEQ-363 | ODN2006(13) 5-thehgithet g MMttt g Mt e h g Mt At A g Mt e N g Mt B!
S-174(25) 3-Mas-g"a” g cageaaaacag”c”a”a”Lg10-5'
SEQ-364 | S-175(25) 3-Mas-s"a”g”cagcaaaacag”c”a”a"Ls-14°5'
SEQ-365 | ODN2006(13) |5t cigtie gt it t t g t e M ght it t g t e gt t -3
S-175(25) 3-Mas-6"ag”cagcaaaacag”c”a”a’Lg14-5'
SEQ-366 | S-176(25) 3-Mao-g"a g cagcaaaacag”caa-5'
SEQ-367 | ODN2006(13) | 5-t ctghtie g t At t e git e g Mt t L t g t e gt -3
S-176(25) 3-Ma2-s"a"g”cagcaaaacag”c”a*a-5'
SEQ-368 | S5-177(25) 3-Mbas-s"a”g”cagcaaaacag”c*a”a’”Ls10°5'
SEQ-369 | ODN2006(13) |5t c g tie gt t it it g t e gt tht Lt g t e gt t-3'
S-177(25) 3-Mas-s"a’g”cagcaaaacag”c”a”a’Ls10°5'
SEQ-370 | S-178(25) 3-Mass-s"a”g”cagcaaaacag”c”a”a”Lg1475'
SEQ-371 | ODN2006(13) | 5-t e g it e g Mt it t ghti e g Mt t i th g t e gt 3!
S-178(25) 3-Mos-g"a g cagcaaaacag”c a”a”Lg1475'
SEQ-372 | S-179(14) 3-Mas-14"a g cagcaaaacagcaaaacag”c*a”a"Ls-¢-5'
SEQ-373 | ODN2006(13) |5t chg"tie gt t t it gttt e ght t t g t e gt t -3
S-179(14) 3-Mas-14"ag” cagcaaaacagcaaaacag”c*a”a”Lg6"5'
SEQ-374 | S-180(14) 3-Maos-14"a”g”cagcaaaacagcaaaacag”c a”a” Lg-10-5'
SEQ-375 | ODN2006(13) |5t chg"tie gt t t t gttt e i ght t e t gt e gt -3
S-180(14) 3-Mas-14"a” g"cagcaaaacagcaaaacag”c*a’a”Lg-10-5'
Bang 27
sé ID (SEQ ID) Trinh tw: CpG(5'=3) Soi bd tro  (3=5)
SEQ-376 | S-181(14) 3-Mas-14"a” g cagcaaaacagecaaaacag”c”a”a"Lg14-5'
SEQ-377 | ODN2006(13) 5-tAcigith et g MMt M At g e et g Mt A E g Mt e N g Mt -3
S-181(14) 3-Maso-14"a g cagcaaaacagcaaaacag”ca®a"Lg14-5'
SEQ-378 | S-182(14) 3-Mas147g g a g cagcaaaacagcaaaacag”c*a”a’Lg-6-5'
SEQ-379 | ODN2006(13) 5300 RATCIAT- 208 AATCAN"CaN AN A A AT~ S8 AT ST~ o A v A A~ A A= S0 i AR
S-182(14) 3-Mao-14”g g a g cagcaaaacagcaaaacag”c*a”a’Lg-g5'
SEQ-380 | 1018ISS(46) 5-t" g a’c t gt gtatatci g it ehghatghat t gha 3!
SEQ-381 | S-183(47) 3-Maz18"a” ¢ tgacacttgca®a® g c-5'
SEQ-382 | 1018ISS(46) 5-thgtatc thgitighataie g i ti et gtatgtat th ghan 8!
S-183(47) 3-Mas-18"a ¢ tgacacttgca®a’g”c-5'
SEQ-383 | S-184(14) 3-Ma2-22"Bu”Bu”*a’g”cagcaaaacagcaaaacag”c”a’a-5'
SEQ-384 | ODN2006(13) | 5-t"c g t"c g t it t thg it e gt t t t g t e gt -3
S-184(14) 3-Maz-22"Bu”Bu”a”g”cagcaaaacagcaaaacag”c*a’a-5'
SEQ-385 | S-185(14) 3-Mag-2s"g g g g g a g cagcaaaacagcaaaacag”c*a’a-5'
SEQ-386 | ODN2006(13) | 5"t c ghtie git Mt At th g t e g At e t gt e gt -3
S-185(14) 3-Maos22"g g g g g a g cagcaaaacagcaaaacag”c”ata-5'
SEQ-387 5-186(14) 3-Ma2-22"Bu”Bu”gtghg”gg”atg cagcaaaacagcaaaacag
~c*ata-b'
SEQ-388 ODN2006(13) 5-tAcigitie g e MMt g e e M g Mttt g Mt N e g Mt -3
y 3-Mas-29"Bu*Butg”ghgtghgtatg”cagcaaaacagcaaaacag
S-186(14) Aeharg-5

Trong c4c bang tir bang 4 dén bang 27, n (chit thudng) 1a ADN, nowme 1a
2°-OMe-ARN, N (chit hoa) 1a ARN, Nrla 2’-deoxy-2’-F-ARN, Nina la LNA
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va 5mC la 5-metylxytosin. ~ 14 -P(S)OH-, va lién két ma khong cé ky hiéu gi

thi 1a -P(O)OH-.

R I Q
§_|_§ or g_F»’_g
OH SH
Q
Khong cé ky hiéu: %——|:|>—§
OH

L 13 hop chét duoc dua vao & dau 5° cua oligonucleotit c6 thé bao gbm
doan ndi oligonucleotit, va lién két ddng hoa tri véi nhém hydroxyl & dau 5°
ctia oligonucleotit thong qua lién két dugc mo ta. M 1a hop chét dugc dua vao
& dau 3’ cua oligonucleotit ¢ thé bao gdbm doan ndi oligonucleotit, va lién két
ddng hoa tri véi nhom hydroxyl & dau 3’ cla oligonucleotit thong qua lién két
duge mo ta. Trong Ly, x 12 chir sb twong ung véi cdu tric cta hop chét 4-n
hoac hogp chét 10-n & dang s¢i kép hodc hop chét 8-n & dang soi don, va n la sd
nguyén nim trong khoang tir 6 dén 28 trong ng v6i mach cacbon. Trong My.n,
x 12 chit sb tvong Gng v6i cdu tric cia hgp chit 22-n, hop chit 49-n hodc hop
chit 51-n & dang soi kép hodc hop chit 15-n & dang soi don, va n la sb nguyén
nam trong khoang tir 6 dén 28 twong tng véi mach cacbon.

Cu thé, Ly 13 nhém duge md ta dudi day.

0O

HN)LHVH
e T

I--4-n

I-1 0-n

trong d6 n 1a s6 nguyén tir 6 dén 28.

Ls.n 12 nhom c6 ngudn gbe tir hop chit 4-n dugc tédng hop & muc 1-1)
cia muc A) trén dady. Lg.n 1a nhom duoc tao dan xuét tir hop chit 8-n duoc téng
hop & muc 2) cia muc A) trén ddy. Lio-n la nhém duoc tao dan xuét tir hop chét
10-n dugc tong hop & muc 3) ctia muc A) trén day.

Lchot hodc Lroc trong bang 1a nhém duge mo t4 dudi day.
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Lchol

Lchol 12 nhém ¢6 ngudn gdc tir hop chét 26 dugc téng hop & muc 8-1)
cua muc A) trén dady. Ltoc 12 nhom thu dugc tor hgp chét 5’-tocopherol-CE-
phosphoramidit mua dugc tir Link Technologies Ltd.

Ltart trong bang 1a nhom duge mo ta dudi day.

i X XN A

Lfarl 12 nhom ¢6 ngudn gdc tir hop chét 53 duoc tong hop & muc 8-2)
cia muc A) trén day.

Mi-n 1a nhém duge mo td dudi day.

Mygn Ms+-n
(0]

%NH s 0 NH o :
ol g

n H OH

O i
N_

trong d6 n 12 sb nguyén tir 6 dén 28.

Mis-n 1a nhém c6 ngudn gde tir hop chat 15-n duge tong hop & muc 4)
ciia muc A) trén day, Mz, 1d nhém c6 ngudn gbc tir hop chit 22-n dugc tong
hgp & muc 6) cia muc A) trén day, M4g.n 1a nhém c6 ngudn gbc tir hop chét 49-

n duoc tong hop ¢ muc 11) cia muc A) trén diy, va Msi- 12 nhom c6 ngudn
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gbc tir hop chit 51-n dugc tdng hop & muc 13) clia muc A) trén day.

Mcho! trong bang 1a nhém dugc md ta dudi day.

0
OJ\NH/\/\/EN 4
8

OH

0

Meho! 12 nhém ¢6 ngudn gdc tir hop chit 55 duoc tdng hop & muc 14)
cua muc A) trén diy.

MrtEG-n trong bang 12 nhém duge mo ta dudi day.

trong d6 n 12 sé nguyén tir 6 dén 28.
MrtEG-n 12 nhém c6 ngudn gde tir hop chit 63-n duoc téng hop & muc
15) cia myc A) trén day.

K22.n trong bang 12 nhém duge mo td dudi day.

-0 ot
trong d6 n 14 sé nguyén tir 6 dén 28.
K220 12 nhom ¢6 ngudn gbc tir hop chit 22-n dugc tdng hop & muc 6)
cia muc A) trén day.
Poan ndi sau diy ("Bu”Bu” trong bang) dwgc st dung cho S-155, S-

184 hodc S-186.

o ; ;

'/O\/\/\ /P\ /\/\/O—P_§
Mo —P 0”10 !
220, OH OH

Vi du 2: Panh gia hoat tinh cta oligonucleotit s¢i kép lién két lipit theo sang
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ché bing cach st dung thir nghiém gen thong béo
Nguyén li€éu va phuong phép

Céc té bao HEK-Blue™ hTLRY (Invivogen) dung cho thir nghiém gen
thong bao duogc tao ra bang cach dua vao gen TLRY cua ngudi va gen thong
bdo ma la gen ma hoéa phosphataza kidm tiét ra gén két voi trinh tu ving gén
két NF-kB+AP-1 trong t& bao HEK293, va 13 cac té bao bidu hién 6n dinh ca
hai gen nay. 3,6x10%té bao dugc tao hdn dich trong mdi truong HEK-Blue™
Detection (Invitrogen) bao gdm céc co chat cho phosphataza kiém dugc cdy 1én
cac dia 96 18, va 3 nM dén 30 pM oligonucleotit sgi kép lién két lipit theo sang
ché, oligonucleotit CpG di biét (ODN2006, SEQ-49), hodc ta dugc dua trén
thiét ké trong tai liu sang ché 1, nghia 12 ssCpG ODN mang phdi tir lipit
(SEQ-142, 143 hodc 144) dugc thém vao. Sau khi nuéi cdy trong ti ap 37°C,
5% CO, trong 16 gid, do hip thu & 620 nm duge xac dinh bing cach st dung
dich ndi bé mat nudi cdy dugc 1am hién mau. Gia tri két qua duogc phan tich
bing phin mém TIBCO Spotfire va dugc dung dé tinh ndng do hiéu luc 50%
(ECso) ctia mbi oligonucleotit.

Két qua

Nhu dd md ta trude day, da biét réng dic tinh cuia ta dugc bi bién mét
khi ssCpG ODN dugc st dung lam ADN s¢i kép (dsCpG ODN) bang cach
soi thir nhéat va soi thtt hai (tai liéu phi sdng ché 4). P& kiém tra viéc thiét ké ta
dugc cua axit nucleic soi kép thé hién hoat tinh cua chit chu van TLRY, su
danh gia hoat tinh cda oligonucleotit soi kép dugc thyc hién béng tht nghiém
gen thong béo.

Nhu duoc thé hién & bang 28 va bang 29, ODN2006 (SEQ-49) ma la
ssCpG ODN thé hién hoat tinh cta chat chd van TLRY, va gia tri ECso 1a
khoang 467 nM (tht nghiém 1, bang 28) va khoang 245 nM (tht nghiém 2,
bang 29). Mat khéc, oligonucleotit soi kép lién két lipit theo sang ché bao gdm
ODN2006 & dang oligonucleotit CpG thé hién hoat tinh chi van TLR9 nam
trong khodng tr vai chuc d&nrnétnghhlwéitrénlnhd.Phﬁn 16n cac td duoc
theo sang ché dugc mo ta trong bang 28 va bang 29 c¢6 khuynh huéng lam ting
hoat tinh so voi ODN2006. Ngoai ra, 16 trinh tv gdbm SEQ-57, SEQ-59, SEQ-
61, SEQ-63, SEQ-65, SEQ-111, SEQ-117, SEQ-135, SEQ-146, SEQ-226,
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SEQ-282, SEQ-284, SEQ-294, SEQ-324, SEQ-361 va SEQ-363 c6 khuynh
hudng lam gidm mot it hoat tinh so voi ODN2006, nhung mitc chénh léch la
khoang 3 lan. Do d6, rd rang 14 todn bd cac oligonucleotit s¢i kép lién két lipit
theo sang ché déu c6 hoat tinh cla chét chu van TLRY.

Hon nita, dé kiém tra viéc dang cai bién cua SEQ-2 dugc bdc 10 trong
tai liéu sang ché 1 4p dung cho ODN2006 ma la trinh tu oligonucleotit CpG
cua ngufﬁ.thé hién hoat tinh cua chit chui vAn TLRY, su danh gid hoat tinh
dugc thuc hién theo cung cach (SEQ-141, 142 hoacl143). SEQ-142, 143 hodc
144 khong thé gy ra su hoat héa TLRY trong khoang ndng do do dugc, nén
khong thé tinh toan cac gia tri ECso (ky hiéu 1a “n.d.” (not determined: khong
xé4c dinh dugc) trong bang 28). Nghia 13, didu nay goi ¥ ring thiét ké (ssCpG
ODN mang phdi tir lipit) duoc boc 16 trong tai lidu sdng ché 1 khong thé hiru
ich dé lam t4 dugc cho vacxin va/hodc chinh vacxin vi tuy né thé hién hoat tinh
d6i v6i ODN1826 (ctia chudt nhét) nhung khong thé hién hoat tinh déi véi
ODN2006 (ctia ngudi) nhu duge mod ta trong vi du.

Nguoc lai, duge goi y 1a oligonucleotit soi kép lién két lipit theo sang
ché c6 thé hitu ich dé 1am t4 dugc cho vacxin va/hodc chinh vacxin bat ké trinh
tu cua oligonucleotit CpG vi n6 thé hién hoat tinh déi véi ODN2006 ciing nhu
di v6i ODN1826.

Thir nghiém 1

Bang 28
Sd EC50 (nM) Sb EC50 (nM) Sb EC50 (nM)
SEQ-49 466,8 SEQ-89 300,9 SEQ-125 305,6
SEQ-51 405,9 SEQ-91 68,4 SEQ-127 299,9
SEQ-55 377,9 SEQ-93 106,4 SEQ-129 459,0
SEQ-57 976,8 SEQ-95 33,4 SEQ-131 312,2
SEQ-59 542,5 SEQ-97 308,9 SEQ-133 169,7
SEQ-61 608, 1 SEQ-99 311,3 SEQ-135 509,8
SEQ-63 598,9 SEQ-101 33,5 SEQ-137 254,7
SEQ-65 500,9 SEQ-105 96,9 SEQ-139 58,4
SEQ-75 300,6 SEQ-111 490,1 SEQ-141 31,0
SEQ-77 296,8 SEQ-113 4495 SEQ-146 1128,2
SEQ-79 162,9 SEQ-115 303,2 SEQ-148 376,6
SEQ-81 225,9 SEQ-117 616,5 SEQ-150 309,9
SEQ-83 324,9 SEQ-119 436,7 SEQ-142 n.d.
SEQ-85 72,7 SEQ-121 2823 SEQ-143 n.d.
SEQ-87 102,8 SEQ-123 326,0 SEQ-144 n.d.
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Bang 29
Sd EC50 (nM) S6 EC50 (nM) S6 EC50 (nM)
SEQ-49 245,3 SEQ-218 59,8 SEQ-292 58,9
SEQ-152 86,4 SEQ-220 57,2 SEQ-294 262,4
SEQ-154 94,5 SEQ-222 31,9 SEQ-296 10,1
SEQ-156 90,0 SEQ-224 12,4 SEQ-298 10,2
SEQ-158 56,6 SEQ-226 362,0 SEQ-300 11,4
SEQ-160 65,1 SEQ-228 21,0 SEQ-302 10,2
SEQ-162 89,7 SEQ-230 39,8 SEQ-304 11,6
SEQ-164 64,2 SEQ-232 72,7 SEQ-306 11,3
SEQ-166 90,4 SEQ-234 27,0 SEQ-308 8.4
SEQ-168 62,8 SEQ-236 203,1 SEQ-310 10,7
SEQ-170 46,0 SEQ-238 131,9 SEQ-312 19,1
SEQ-172 161,9 SEQ-240 62,0 SEQ-314 20,8
SEQ-174 101,0 SEQ-242 102,4 SEQ-316 10,9
SEQ-176 2412 SEQ-244 101,8 SEQ-318 81,3
SEQ-178 210,1 SEQ-246 102,6 SEQ-320 68,4
SEQ-180 46,9 SEQ-248 108,3 SEQ-322 50,4
SEQ-182 11,2 SEQ-250 92,4 SEQ-324 261,1
SEQ-184 34,2 SEQ-252 87,4 SEQ-326 24,6
SEQ-186 1277 SEQ-260 39,9 SEQ-328 24,1
SEQ-188 67,7 SEQ-262 25,7 SEQ-330 33,7
SEQ-190 46,9 SEQ-264 86,3 SEQ-332 24,8
SEQ-192 123,9 SEQ-266 56,1 SEQ-334 25,3
SEQ-194 99,8 SEQ-268 11,5 SEQ-336 31,4
SEQ-196 33,2 SEQ-270 16,3 SEQ-338 188,1
SEQ-198 114,9 SEQ-272 33,3 SEQ-361 771,8
SEQ-200 96,3 SEQ-274 29,7 SEQ-363 290,2
SEQ-202 89,5 SEQ-276 30,9 SEQ-365 177.4
SEQ-204 83,4 SEQ-278 33,3 SEQ-367 178,2
SEQ-206 40,7 SEQ-280 168.3 SEQ-369 135,9
SEQ-208 31,3 SEQ-282 275,1 SEQ-371 170,0
SEQ-210 56,7 SEQ-284 25,8 SEQ-373 21,5
SEQ-212 46,9 SEQ-286 45,0 SEQ-375 21,9
SEQ-214 47,4 SEQ-288 65,4 SEQ-377 29.8
SEQ-216 99,0 SEQ-290 151,7 SEQ-379 20,3

Nhu dugce thé hién trong bang 30, ngay ca khi cac oligonucleotit CpG

ngoai trt ODN2006 duogc st dung, phén 16n t& dugce theo sang ché déu thé hién

khuynh huéng lam tdng hoat tinh so véi ssCpG ODN. R rang la tung

oligonucleotit sgi kép lién két lipit theo sang ché d&u c6 hoat tinh ctia chét chu

van TLRO.
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Béang 30
Sd EC50 (nM)
SEQ-253 (K3-CpG) 2870,2
SEQ-255 173,4
SEQ-256 (D35-CpG) 3421046,2
SEQ-258 16328,8
SEQ-339 (ODN2216) 72447
SEQ-341 7915,8
SEQ-342 (ODN684) 2339,9
SEQ-344 111,4
SEQ-345 (D-LSO01) 6280,7
SEQ-347 10,7
SEQ-351 (ODN2395) 11569,8
SEQ-353 1982,2
SEQ-354 (ODN M362) 16893838, 1
SEQ-356 292,6

Vi du 3: Panh gié in vivo cac td dugce theo sang ché
(A) Panh gid muc d¢ cam tng CTL
Dong vit

Chudt nhit C57BL/6JJcl (6 dén 8 tudn tudi) mua tir CLEA Japan, Inc.
Céc hop phan cta vacxin 1

*Peptit OV Azs7.264 (SIINFEKL, SEQ ID NO: 22) dugc tdng hop va tinh
ché bang HPLC d4o pha va mua tir Sigma-Aldrich.

td dugc theo sdng ché hoac CpG ODN da biét 15
Céac hop phén ctia vacxin 2

*Peptit TRP2150-188 (SIINFEKL, SEQ ID NO: 23) dugc téng hop va tinh
ché bang HPLC dao pha va mua tir Sigma-Aldrich.

«t4 dugc theo sang ché hoic CpG ODN da biét 1o
Céac hop phén ctia vacxin 3

*Peptit OV A2s7.264 hodc peptit TRP2150-188

*Montanide ISA51 (SEPPIC)
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Diéu ché vacxin 1

Tinh mién dich dic hiéu duoc tao ra béng cach tiém chuing chudt nhit
hai 14n & cac khoang cach thdi gian 7 ngay. Mdi vacxin ma la 100pg peptit
OVA, va 1,57 hodc 4,71 nmol ta duoc theo sang ché hoic CpG ODN d4 biét 1o,
dugc hoa tan trong 1xPBS. 100 pl vacxin dugce cho su dung bang céach tiém
duéi da trén sudn cia chudt nhit.
Diéu ché vacxin 2

Tinh mién dich dic hiéu duoc tao ra béng cach tiém ching chudt nhét
hai 14n & cac khoang cach thoi gian 7 ngdy. Mdi vacxin ma 1a 100pg peptit
TRP2, va 1,57 hoidc 4,71 nmol td dugc theo sang ché hoic CpG ODN da biét
rd, duoc hoa tan trong 1xPBS. 100 pl vacxin duge cho st dung bing cach tiém
duéi da trén suon cia chudt nhit.
Diéu ché vacxin 3

Dung dich peptit TRP2 trong PBS véi ndng d6 2mg/ml va Montanide
(hop phan vacxin 3 trén day) véi ty 18 1:1 duge tron bang cach str dung xy lanh
va bd nbi bom dé tao ra nhii twong. 100 ul vacxin dang nhii tuvong dugce cho st
dung bing cach tiém dudi da trén suon cia chudt nhit hai 14n & cac khoang
cach thoi gian 7 ngay.
Nhudm mau tetrame

7 ngay sau lan tiém chung thtr hai, mau dugc thu gom, té bao hdng cau
dugc loai bé biang dung dich BD Pharm Lyse (BD pharmingen), va céc té bao
dugc tao hdn dich trong dém FACS (1% huyét thanh bao thai bo, 2mM PBS
v6i EDTA). Khéng thd don dong CD16/32 khang chudt nhit (BioXcell) dugc
thém vao, va viéc phong bé thy thé Fc dugc thuc hién & 4°C trong 30 phut.
Tiép theo, tetrame H-2Kb dugc danh d4u bang PE twong ting v&i khang nguyén
vacxin (Tetrame T-Select H-2Kb OVA -SIINFEKL hodc Tetrame T-Select H-
2Kb TRP-2 -SVYDFFVWL; c4 hai loai mua dugc tr Medical & Biological
Laboratories Co., Ltd.) va khang thé khang CD8 dugc dénh ddu Alexa 647
(Medical & Biological Laboratories Co., Ltd.) dugc thém vao, va viéc nhuém
mau dugce thuc hién & nhiét dd trong phong trong 45 phut. Sau d6, viéc nhudm
mau dugc thyc hién bang DAPI (Invitrogen) va cdc té bao duogc ra hai lan

bang dém FACS. Té bao duoc tai tao hdn dich trong dém FACS va dugc phén
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tich bing may dém té bao theo dong FACSverse (BD bioscience) va phin mém
FACSuite (BD bioscience). P& phan tich, sau khi phan doan 4m tinh vi DAPI
dugc khoanh vung, phin doan té bao bach cdu dugc cung cip bing cach st
dung su tan xa goc thang va su tan xa goc bén lam yéu t6 chi bdo. Trong phéan
doan té bao bach cdu, ca hai loai té bao duong tinh ctia Alexa 647-CD8 va
Tetrame PE-H-2Kb dugc xdc dinh 1a cdc CTL. Ty 1€ CTL trong cac té bao bach
cu duogc st dung dé danh gi4.
Phuong phép tinh toan yéu t6 chi thi ctia mic ¢6 cdm (ng CTL
Sau khi tinh todn mtrc d6 cam Gng CTL trung binh ctia mdi nhém cho

mdi thir nghiém, ty s dbi voi gia tri trung binh ctia mtc d cam tng CTL cua
ssCpG ODN, ODN1826 (SEQ-1) hodc ODN2006 (SEQ-49) ¢ dang dbi chimg
duogc tinh toan.
Trong trudng hop td duge bao gdm ODN1826

(Gia tri trung binh cta mtc d6 cam tng CTL cua nhom td duoc)/ (Gia
tri trung binh cila mic d6 cadm ung CTL ciia nhom ODN1826) = ty sb dbi vai
gia tri trung binh
Trong trudng hop ta duoc bao gdm ODN2006

(Gia tri trung binh cta mtc d6 cam tng CTL cta nhom ta dugc)/ (Gia
tri trung binh ctia mc do cam Gng CTL cta nhém ODN2006) = ty sb doi véi
gia tri trung binh

Muc dd cam tng CTL cua mdi ta dugc dugce thé hién khi muc d6 cam
trng CTL cta ssCpG ODN dugc coi 1a 1, néu gia tri cang 1én thi mc do cam
ung CTL cang cao.
B) Panh gia tdc dung chdng khéi u cua vacxin peptit TRP2 st dung ta dugc
theo sang ché

Sau khi gdy mién dich bang vacxin peptit TRP2, céc té bao B16F10
(ATTC) ma 12 u melanin & chudt nhit biéu hién protein TRP2 duoc cdy ghép
duéi da dé danh gia tac dung chéng khéi u. Theo phuong phép twong tw voi Vi
du 3A), vao ngay tiép theo ngay quan sat dugc ty 1& duong tinh véi tetrame
trong mau ngoai vi cia chudt nhit dugc tiém chung hai 14n véi khoang cach
thoi gian 7 ngay, cac té bao B16F10 (1x103 té bao/chudt nhit) duoc cdy ghép

dudi da & vai phai. Cu 2 dén 3 ngay, truc 1én va truc nhé cla khéi u cdy ghép
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duoc do va thé tich khéi u duogc tinh toan theo cong thirc:

(Truc 16n x truc nhé?)/2
Phuong phép tinh todn ddi vé1i cac yéu tb chi thi tac dung chéng khéi u

Péi vai td duge bao gdbm ODN1826

100-(thé tich khéi u trung binh cta nhom ta duge)/ (thé tich khéi u
trung binh cia nhém ODN1826)

Péi véi ta duge bao gdbm ODN2006

100-(thé tich khéi u trung binh cta nhém ta dwgc)/ (thé tich khdi u
trung binh cia nhém ODN2006)

Hop chét c6 gia tri cang 16n thi ¢ hoat tinh chéng khdi u cang manh.
Két qua st dung ODN1826 1am oligonucleotit CpG

Két qua 1-A: So sanh mtrc 6 cam tng CTL gifta t4 dugc theo sang ché
va céac ta dugc da biét.

Khi chudt nhit dugc tao mién dich biang peptit TRP2 va ODNI1826
(SEQ-1), CTL dac hiéu véi TRP2 duge cam tng. Khi dsCpG ODN (SEQ-4)
duoc st dung, mtc dd cam tng CTL dac hi¢u véi TRP2 bi giam 0,46 14n so v6i
ODN1826. Nghia 13, c4c sgi kép din dén viéc lam giam muc do cam tng CTL
so v6i ta dugc soi don. Piéu nay goi ¥ rang khi oligonucleotit CpG chi dugc
tao ra & dang sg¢i kép, thi hoat tinh kich thich mién dich bi gidm nhu dugc boc
16 trong tai liéu phi sdng ché 4 va tai liéu tuong tu. Mit khac, khi t4 dugc theo
sang ché, nghia 13 ta dugc oligonucleotit s¢i kép lién két lipit (SEQ-16) dugc
str dung dé gdy mién dich, mtc d6 cdm tng CTL dugc [am ting 1,46 14n so véi
ODN1826. Do d6, didu nay goi ¥ ring td dugc theo sang ché da lam ting hoat
tinh mot cach bat ngd. Cac két qua duoge thé hién trong bang 31.

Bang 31

Peptit | T4 duoc | Liéu/con | Ty 1€ cla gi4 trj trung binh cua CTL
nmol dac hiéu khdng nguyén

TRP2 SEQ-1 1,57 1,00

TRP2 SEQ-4 1,57 0,46

TRP2 | SEQ-16 1,57 1,46

Két qua 1-B: So sénh tac dung chéng khéi u gifta t4 dugce theo sang ché va céc
ta dugc da biét.

Khi chudt nhit dugc gdy mién dich bing peptit TRP2 va ODN1826
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(SEQ-1), ching c6 it tac dung tc ché su tién trién khbi u ¢ cac té bao B16F10.
Hon nita, dsCpG ODN (SEQ-4) c6 it tac dung Gc ché su tién trién khdi u & céc
té bao B16F10. Mit khac, t4 dugc theo sang ché (SEQ-16) thé hién tic dung wc
ché manh d6i véi su tién trién khéi u & cdc té bao B16F10, & mtc 43% so voi
ODN1826 & ngay 14 sau khi cdy ghép. Cac két qua dugc thé hién trén Fig.1.
Két qua 2-A, B: Muc do cam tng CTL va tic dung chdng khéi u cua té duge
theo sang ché bao gdm phdi tir lipit c6 sb nguyén tir cacbon khic nhau

Hoat tinh cta ta4 dugc theo sang ché co lipit bao gdm hai mach axyl
chira tir 10 dén 20 nguyén tt cacbon lam phdi tir dugc kiém tra véi peptit
OVA. Mttc d6 cam tng CTL va muc d6 e ché khdi u ctia SEQ-12 (10 nguyén
tir cacbon) bi giam so v6i ODN1826 (SEQ-1). Mat khéc, mirc do cam tng CTL
c6 khuynh huéng gia tdng khi chiéu dai mach dai hon nhur SEQ-14 (14 nguyén
tir cacbon), SEQ-6 (18 nguyén tir cacbon) va SEQ-16 (20 nguyén tir cacbon).
Ngoai ra, mtc d§ tGc ché khdi u cia SEQ-14 thé hién muc do wc ché khdi u
bing khoang 94% so v6i ODN1826 & ngay 14 sau khi cdy ghép, con SEQ-6 va
SEQ-16 tc ché hoan toan su phat trién khéi u ¢ ngay 14 sau khi cdy ghép. Cac
két qua duoc thé hién trong bang 32.

Bang 32
Peptit | T4 dugc | Liéu/con | Ty I& cia gi4 tri trung Mirc do te ché khdi u
nmol binh cua CTL (ngay 14 sau khi ciy
dédc hiéu khang nguyén ghép)
OVA | SEQ-I 1,57 1,00 0,00
OVA | SEQ-12 1,57 0,42 -62,88
OVA | SEQ-14 1,57 0,85 93,94
OVA | SEQ-6 1,57 0,77 100,00
OVA | SEQ-16 1,57 2,32 100,00

Két qua 3-A: Mirc d9 cam ung CTL cua t4 dugc theo sang ché mang lipit & ca
hai dau

Hoat tinh cua ta dugc theo sang ché véi lipit bao gdm hai mach axyl
chtra 20 nguyén tir cacbon lam phdi tir va con bao gdm lipit sgi don chta 8
hodc 12 nguyén tir cacbon & ddu 3’ cua oligonucleotit CpG (SEQ-46 hoidc
SEQ-48) duwoc kiém tra véi peptit TRP2. Ca hai mtc d cam tng CTL déu
duge 1am ting khodng 2,8 13n so v6i ODN1826 (SEQ-1). Céc két qua dugc thé
hién trong bang 33.
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Béang 33
Peptit | T4 duogc Liéu/con | Ty 1é cua gia tri trung binh cua CTL
nmol dadc hi€u khéng nguyén
TRP2 SEQ-1 1,57 1,00
TRP2 | SEQ-46 1,57 2,81
TRP2 | SEQ-48 1,57 2,84

Két qua 3-B: T4c dung chéng ung thu cua td dugc theo séng ché mang lipit &
c4 hai dau

Khi chudt nhit dugc gy mién dich bing peptit TRP2 va td dugc theo
sang ché, SEQ-46 hodc SEQ-48, n6 thé hién tac dung rc ché manh ddi v6i sy
tién trién thanh khéi u cta cac té bao B16F10, 1an lugt & muc 52% hodc 43% &
ngay 13 sau khi cdy ghép so véi ODN1826 (SEQ-1). Céc két qua dugce thé hién
trén Fig.2.
Két qua 4-A: Mirc dd cam tng CTL cla cdc ta dugce theo sang ché voi soi bd
trg ¢6 chiéu dai khac nhau

O thiét ké ta duoc oligonucleotit soi kép, cin giai phong
oligonucleotit s¢gi kép, ma 1a thanh phé“m hoat tinh, & hach bach huyét. Tbe do
phan tach soi kép ty 1¢ thusn v6i do dn dinh nhiét, va cang ¢ nhiéu vi tri bd
trg trong clu truc soi kép thi soi kép nay ton tai cang bn dinh. Sau d6, hoat tinh
cla céc ta dugce theo sang ché co soi bd tro v6i chiéu dai mach khac nhau dugc
kiém tra v&i peptit TRP2.

T4 dugc c6 sgi bd tro chwa 10 nucleotit dbéi véi ODN1826 (20
nucleotit), nghia 1a chidu dai cta soi bd trg dbi v6i oligonucleotit CpG bang
50% (SEQ-8) va t4 dugc c6 soi bd tro chea 15 nucleotit, nghia 1a chiéu dai
bing 75% (SEQ-10) duoc st dung. Ca SEQ-8 va SEQ-10 déu lam ting déng ké
muc d0 cdm tng CTL so véi ODN1826 (SEQ-1) lan luot & muc 1,2 va 2,5 1an.

Céac két qua duogc thé hién trong bang 34.

Bang 34

Peptit | T4 duogc Liéu/con | Ty lé cta gi4 tri trung binh ctia CTL
nmol dac hi¢éu khéang nguyén

TRP2 SEQ-1 1,57 1,00

TRP2 SEQ-2 1,57 1,68

TRP2 SEQ-8 1,57 1,15

TRP2 | SEQ-10 1,57 2,50
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Két qua 4-B: Tac dung chbéng ung thu cia cic ta duge theo sang ché v6i sgi bd
tro ¢6 chidu dai khac nhau

Khi chuot nhit dwgc gdy mién dich bang peptit TRP2 va ssCpG ODN
mang phéi tir lipit & tai liéu sang ché 1 (SEQ-2), mtc do @rc ché khdi u la
khoang 3,5% & ngay 12 sau khi cdy ghép so véi ODN1826 (SEQ-1). Mit khac,
SEQ-8 ma la t4d dugc theo sang ché véi soi bd tro chia 10 nucleotit thé hién
mic do e ché khdi u bing khoang 50% so v6i ODN1826 & ngay 12 sau khi
céy ghép. Hon nita, SEQ-10 vé1i s¢i bd tro chita 15 nucleotit thé hién tac dung
ttc ché manh dbi véi su tién trién khdi u & cac té bao B16F10, béng khoang
76% so v6i ODN1826 & ngay 12 sau khi cdy ghép. Cac két qua dugc thé hién
trén Fig.3.
Két qua 5-A: Mtic d6 cam ung CTL cia céc ta dugc theo sdng ché véi soi bd
tro ¢6 chiéu dai mach khac nhau

Hoat tinh cda td4 dugc theo sdng ché vé6i soi bd trg ¢ chiéu dai mach
ndm trong khoang tir 10 dén 20 nucleotit so véi ODN1826 (20 nucleotit), nghia
1a soi bd trg c6 chidu dai mach bang 50 dén 100% so v&i oligonucleotit CpG
duoc kiém tra véi peptit TRP2. T4 dugc c6 soi b tro chtra 14 nucleotit (SEQ-
28), 15 nucleotit (SEQ-26), 17 nucleotit (SEQ-22), 19 nucleotit (SEQ-18) va
20 nucleotit (SEQ-16) thé hién sy ting mic dd cdm tng CTL so véi ODN1826
(SEQ-1). Dic biét, ta duge vdi 19 nucleotit (SEQ-18), 17 nucleotit (SEQ-22)
va 15 nucleotit (SEQ-26) thé hién muc do cam wng CTL bing khoang 3 1an so
voi ODN1826 (SEQ-1). Céac két qua duoc thé hién trong bang 35.

Bang 35

Peptit | T4 dugc | Liéu/con | Ty I¢ cua gid tri trung binh ciia CTL
nmol dac hiéu khéng nguyén
TRP2 | SEQ-I1 1,57 1,00
TRP2 | SEQ-16 1,57 1,63
TRP2 | SEQ-18 1,57 3,40
TRP2 | SEQ-22 1,57 2,69
TRP2 | SEQ-26 1,57 2,82
TRP2 | SEQ-28 1,57 2,21
TRP2 | SEQ-32 1,57 1,10
TRP2 | SEQ-36 1,57 1,07

Két qua 6-A: So sanh mic do cam ung CTL v6i Montanide
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Céc hoat tinh cia ODN1826 (SEQ-1), ssCpG ODN mang phdi tir lipit
(SEQ-2), ta4 dugc theo sdng ché (SEQ-26) va Montanide ma 1a td dugc dugc su
dung rit nhiéu trong cac tht nghiém lam sang lam t4 dugc cho vacxin peptit
duoc so sanh véi peptit TRP2 dung lam khang nguyén. SEQ-2 va SEQ-26 thé
hién mtc d6 cam ng CTL cao hon so véi ODN1826. Mat khéc, mirc 4o cam
trng CTL ctia Montanide bi gidm con mot phan bay so véi ODN1826. Cac két
qua duoc thé hién trong bang 36.

Bang 36

Peptit | T4 dwoc | Liéu/con | Ty 1€ cla gi4 tri trung binh cia CTL
nmol dac hiéu khang nguyén

TRP2 | SEQ-I 1,57 1,00

TRP2 | SEQ-2 1,57 3,23

TRP2 | SEQ-26 1,57 2,82

TRP2 |Mondanide | 100pul 0,13

Két qua 6-B: So sanh tac dung chéng khéi u d6i v6i ssCpG ODN mang phéi tir
lipit

Khi chudt nhit duoc gdy mién dich bing peptit TRP2 va ta dugc theo
sang ché, SEQ-26, no thé hién tac dung tc ché rit manh ddi voi su tién trién
thanh khdi u ctia cac té bao B16F10, & muc bing 76,8% & ngay 12 sau khi cdy
ghép so v6i ODN1826 (SEQ-1). Mtrc d trc ché khdi u ctia ssCpG ODN mang
phéi ttr lipit (SEQ-2) bing 64,3% & ngay 12 sau khi cy ghép so véi ODN1826.
Nghia 13, t4 dugc theo sdng ché thé hién tac dung uc ché su tién trién thanh
khéi u cua céc t& bao B16F10 manh hon so véi td dugc SEQ-2. Mit khac,
Montanide khi dugc st dung lam td dugc thi khong cé tac dung chéng khéi u.
Cac két qua dugc thé hién trén Fig.4.
Két qua 7-A: Mirc d6 cam tng CTL cua céc t4 dugce theo sang ché co cac loai
monome axit nucleic khac nhau trong sgi bd tro

Hoat tinh cta t4 dugc theo sing ché c6 cac monome axit nucleic trong
sgi bd trg 12 ARN, 2°-OMe-ARN hoic 2’-F-ARN duogc kiém tra v&i peptit
TRP2. T4 dugc ma toan bd cidc monome axit nucleic 12 ARN (SEQ-40) hodc
2°-F-ARN (SEQ-42) khong thé hién sy ting ddng ké mtc do cam tmg CTL so
véi ODN1826 (SEQ-1). Mat khac, tA duge c6 monome axit nucleic 1a 2°-OMe-
ARN (SEQ-38 va SEQ-44) thé hién su tang muc d6 cdm ung CTL 1an luot &
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mire 2,9 hodc 2,4 14n so v6i ODN1826. Céac két qua goi y ring 2°-OMe-ARN
hiru ich dé 1am monome axit nucleic cta td duge theo sang ché cling nhu ADN.

Cac két qua duogc thé hién trong bang 37.

Bang 37

Peptit | T4 dugc Liéu/con | Ty 1& ctia gi4 tri trung Murc d6 e ché khdi u
nmol binh cua CTL (ngay 14 sau khi cdy

dac hi€u khang nguyén ghép)

TRP2 | SEQ-1 1,57 1,00 0,00

TRP2 | SEQ-38 1,57 2,85 86,19

TRP2 | SEQ-40 1,57 1,24 3,73

TRP2 | SEQ-42 1,57 0,99 57,33

TRP2 | SEQ-44 1,57 2,39 57,51

TRP2 | SEQ-2 1,57 3,11 72,64

Két qua 7-B: Téac dung chéng khéi u cua céc td dugc theo sang ché c6 cac loai
monome axit nucleic khac nhau trong soi b6 tro

Khi chudt nhit dugc gdy min dich bang peptit TRP2 va td dugc theo
sang ché c6 monome axit nucleic 13 2°-OMe-ARN (SEQ-38), nd thé hién tac
dung tc ché rit manh ddi v6i sy tién trién thanh khéi u cta cac té bao B16F10,
& muc bang 86,2% & ngay 14 sau khi cdy ghép so véi ODN1826 (SEQ-1). Mirc
d6 tre ché khéi u ciia ssCpG ODN mang phéi tir lipit (SEQ-2) bang 72,6% &
ngdy 14 sau khi cdy ghép so v6i ODN1826. Nghia 14, ta dugc theo sang ché thé
hién tdc dung tc ché sy tién trién thanh khdi u cia cac t& bao B16F10 manh
hon so vé4i td dugc SEQ-2. Ngoai ra, td dugc cé chiéu dai mach ctia SEQ-38
ngin hon (SEQ-44) va ta dugc ¢6 monome axit nucleic 1a 2°-F-ARN (SEQ-42)
thé hién tédc dung e ché sy tién tridn thanh khéi u & cac té bao B16F10. Mt
khéac, t4 dugc c6 monome axit nucleic 1a ARN (SEQ-40) khong thé hién téac
dung trc ché su tién trién thanh khdi u cua céc t& bao BI6F10. Cac két qua
dugc thé hién trong bang 37 va trén Fig.5.
Két qua sit dung ODN2006 lam oligonucleotit CpG
Két qua 8-A: Mtrc d6 cam tmg CTL cua céc ta dugce theo sang ché véi soi bd
tro hodc doan ndi c6 chiéu dai mach khéac nhau

Hoat tinh cia ODN2006 (SEQ-49, 24 nucleotit) va cdc td dugc theo
sang ché dugc so sdnh véi peptit TRP2 dung lam khang nguyén. T4 dugce co

chiéu dai mach cua soi bd trg 12 24 nucleotit, nghia 1a chiéu dai cua sgi bo tro
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so véi oligonucleotit CpG 1a 100% (SEQ-51) va ta dugc ¢o chiéu dai mach cua
soi bd trg 1a 15 nucleotit, nghia Ia, chiéu dai cua soi bd trg so véi
oligonucleotit CpG 1a 62,5% (SEQ-61) dugc sit dung. Ca SEQ-51 va SEQ-61
déu thé hién mac d6 cam tng CTL cao, & mrc hon 5 14n so v6i ODN2006. Hon
ntta, t4 dugc ¢6 dTdT dung lam doan ndi (SEQ-63) hodc dGdG (SEQ-65) dugc
st dung. Ca SEQ-63 va SEQ-65 déu thé hién mtc d6 cam tng CTL rét cao, &
muc khoang 10 14n so véi ODN2006. Céc két qua duoc thé hién trong bang 38.
Bang 38

Peptit | T4 dwoc | Liéu/con | Ty 1& ctia gi4 tri trung binh cua CTL
nmol ddc hi€u khédng nguyén

TRP2 | SEQ-49 4,71 1,00

TRP2 | SEQ-51 4,71 5,82

TRP2 | SEQ-61 4,71 5,73

TRP2 | SEQ-63 4,71 11,73

TRP2 | SEQ-65 4,71 9,21

Két qua 8-B: Tac dung chdng khéi u cta ta dugc theo sang ché véi soi bd tro
hodc doan ndi ¢6 chiu dai mach khéac nhau

Khi chudt nhit dugc gdy mién dich bing peptit TRP2 va ODN2006
(SEQ-49), chung thé hién it tadc dung trc ché su tién trién thanh khébi u cua cac
té bao BI16F10. Mit khéc, ta duge theo sdng ché c6 chidu dai cla sgi bd trg
bing 100% so véi oligonucleotit CpG (SEQ-51) thé hién 20% téc dung &c ché
su tién trién thanh khéi u cua cac té bao B16F10 & ngay 10 sau khi cdy ghép so
véi ODN2006. Ngoai ra, mdi ta dugc ¢ chidu dai cua soi bd tro b::ing 62,5%
so v6i oligonucleotit CpG (SEQ-61), va ta dugc ¢6 dTdT dung lam doan ndi
(SEQ-63) hodc dGdG (SEQ-65) thé hién khoang 50% tac dung tc ché sy tién
trién thanh khéi u cla céc t& bao B16F10 & ngay 10 sau khi cdy ghép so véi
ODN2006. Céc két qua dugc thé hién trén Fig.6.
Két qua 9-A: Mirc d6 cam tng CTL cta céc ta dugce theo sang ché ¢6 monome
axit nucleic trong soi bd trg 12 2°-OMe-ARN

Hoat tinh cta ta duoc theo sang ché c6 monome axit nucleic trong soi
b6 trg 1a 2°-OMe-ARN dugc kidm tra v&i TRP2. Chiéu dai mach cua soi bd tro
la 24 nucleotit, nghia 1a t4 dugc coé chidu dai cta soi bd trg so véi céc
oligonucleotit CpG 1a 100% (SEQ-67) va, ta dugc c6 chidu dai cta soi bd tro 12

15 nucleotit, nghia 13, t4 dugc c6 chiéu dai cia s¢i bd trg so véi oligonucleotit
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CpG 1a 62,5% (SEQ-69) duoc st dung. SEQ-67 va SEQ-69 thé hién mirc do
cam tng CTL lan luot bang 1,4 hoic 1,2 1an so v6i ODN2006 (SEQ-49). Céc
két qua dugc thé hién trong bang 39.

Bang 39

Peptit | Ta dugc | Lidu/con | Ty 1& clia gié tri trung binh cia CTL
nmol dac hi€u khéng nguyén

TRP2 | SEQ-49 4,71 1,00

TRP2 | SEQ-67 4,71 1,39

TRP2 | SEQ-69 4,71 1,21

Két qua 9-B: Tac dung chéng khéi u cta cac ta dugce theo sang ché ¢6 monome
axit nucleic trong soi bd tro 12 2°-OMe-ARN

Khi chudt nhit dugc gy mién dich bang peptit TRP2 va td dugc theo
sang ché c6 monome axit nucleic 1a 2’-OMe-ARN, t4 duoc cb chiéu dai cia sgi
bd trg so véi oligonucleotit CpG 1a 100% (SEQ-67) thé hién tac dung tc ché
rAt manh dbi véGi su tién trién thanh khdi u cta cac té bao B16F10, & mic béng
75% & ngay 10 sau khi cdy ghép so véi ODN2006 (SEQ-49). T4 dugc ¢co6 chiéu
dai cua soi b6 tro so voi oligonucleotit CpG béng 62,5% (SEQ-69) thé hién
20% tac dung e ché su tién trién thanh khdi u cua cac t& bao BI6F10 & ngay
10 sau khi cAy ghép so véi ODN2006. Cac két qua dugc thé hién trén Fig.7.

Cac két qua nay goi y ring 2’-OMe-ARN ciing hitu ich dbi voi
ODN2006 dé lam monome axit nucleic cua ta duge theo sang ché ciing nhu ADN.

Theo cédc phwong phap twong ty, mtc d§ cam ung CTL hodc tidc dung

chéng khéi u cta cdc td dugc theo sang ché dugc xdc dinh. Cac két qua thé
hién trong cac bang tur bang 40 dén bang 68 va trén cac hinh vé tur Fig.8 dén
Fig.13 thu dugc nho céc thtr nghiém riéng r&. Dbi v6i cac thir nghiém nay,
peptit TRP2 dugce s dung va liéu lugng cua td dugc theo sang ché 1a 4,71
nmol. NT trong cdc bang dung dé chi “khong dugc thir nghiém” (“not tested”).
Bang 40

Ta dwoc | Ty 1€ cia gié tri trung binh ciia CTL
dac hi€u khédng nguyén

SEQ-49 1,00

SEQ-59 5,34

SEQ-57 4,28

SEQ-55 3,02

SEQ-53 2,86
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Béang 41
T4 duge | Ty 18 cua gid tri trung binh cia CTL Mirc d6 G ché khoi u
dac hiéu khang nguyén (ngay 12 sau khi cady ghép)
SEQ-49 1,00 0,00
SEQ-119 2,05 55,1
SEQ-192 1,74 41,5
Béang 42
T4 dwoc | Ty 1€ cda gia tri trung binh cua CTL Murc do tc ché lghéi u
didc hiéu khédng nguyén (ngay 12 sau khi cay ghép)
SEQ-49 1,00 0,00
SEQ-121 3,99 56,8
Bang 43
T4 duge | Ty 1€ cua gié tri trung binh cia CTL Muc do trc ché 1§h6i u
dac hiéu khéng nguyén (ngay 14 sau khi cay ghép)
SEQ-49 1,00 0,00
SEQ-152 1,17 80,45
SEQ-154 2,47 NT
SEQ-158 3,06 100
Bang 44
T4 duoc | Ty 1€ cua gid tri trung binh cua CTL
dac hi€u khéng nguyén
SEQ-49 1,00
SEQ-182 2,24
SEQ-184 2,38
Bang 45
Téa duge | Ty 1€ ctia gia trj trung binh cia CTL | Mtc d6 Gc ché khoi u
dac hi€u khdng nguyén (ngay 14 sau khi cay ghép)
SEQ-49 1,00 0,00
SEQ-186 2,37 NT
SEQ-188 1,49 51,3
SEQ-190 1,95 NT
SEQ-192 3,61 46,16
SEQ-194 2,48 55,02
SEQ-196 3,26 NT
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Bang 46
T4 dugc | Ty 1 cta gia tri trung binh cua CTL Mirc d6 e ché khoi u
dac hiéu khang nguyén (ngay 14 sau khi cy ghép)
SEQ-49 1,00 0,00
SEQ-156 1,70 NT
SEQ-160 3,65 NT
SEQ-162 3,44 NT
SEQ-164 4,88 53,69
Bang 47
T4 duge | Ty 1€ cta gia tri trung binh cua CTL
dac hi€u khang nguyén
SEQ-49 1,00
SEQ-166 2,57
SEQ-168 1,96
Bang 48
T4 duge | Ty 1€ cia gia tri trung binh cua CTL Mutc d6 e ché khdi u
dac hiéu khang nguyén (ngay 14 sau khi cdy ghép)
SEQ-49 1,00 0,00
SEQ-170 3,10 79,09
SEQ-172 1,24 NT
SEQ-174 1,78 NT
Béang 49
T4 duoc | Ty 1€ cua gia tri trung binh cua CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-176 1,97
SEQ-178 5,54
SEQ-180 3,59
SEQ-206 1,07
SEQ-208 1,28
SEQ-214 1,38
SEQ-216 1,95
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Bang 50
T4 duoc | Ty 1€ cia gié tri trung binh cua CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-198 3,12
SEQ-200 3,24
SEQ-204 3,98
Béang 51
T4 dugc | Ty 1€ cda gid tri trung binh cua CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-226 1,84
SEQ-228 2,10
SEQ-230 3,10
SEQ-232 1,28
SEQ-234 1,96
Bang 52
T4 dugc | Ty 1€ cta gid tri trung binh cua CTL
dac hi¢u khdng nguyén
SEQ-49 1,00
SEQ-218 2,87
SEQ-220 1,68
SEQ-222 3,11
SEQ-224 2,25
Bang 53
T4 duge | Ty 1€ cua gia tri trung binh cia CTL
dac hi¢u khang nguyén
SEQ-49 1,00
SEQ-236 2,66
Béang 54
T4 dugce | Ty 1€ cua gia tri trung binh cia CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-238 1,09
SEQ-240 1,45
SEQ-242 1,62
SEQ-244 3,24
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Béang 55
T4 dugc | Ty 1€ cla gié tri trung binh cua CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-246 2,51
SEQ-248 1,67
SEQ-250 1,86
SEQ-252 1,14
Bang 56
Ta duoc Ty 1€ cta gia tri trung binh cia CTL
dac hiéu khang nguyén
SEQ-256 (D35-CpQG) 1,00
SEQ-258 2,46
Bang 57
T4 duge | Ty 1€ cta gid tri trung binh cua CTL
ddc hiéu khang nguyén
SEQ-49 1,00
SEQ-260 1,89
SEQ-262 1,45
SEQ-264 3,44
SEQ-266 2,51
Bang 58
T4 dugc | Ty 1€ cua gié tri trung binh cia CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-268 2,09
SEQ-270 2,31
SEQ-272 1,77
SEQ-274 4,03
SEQ-276 3,77
SEQ-278 2,58
Bang 59
T4 dugc | Ty 1€ cta gia tri trung binh cua CTL
ddc hiéu khang nguyén
SEQ-49 1,00
SEQ-280 5,27
SEQ-282 2,82
SEQ-284 5,57
2,40

SEQ-286
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Bang 60
Ta dugc | Ty 1€ cua gia tri trung binh cua CTL
dac hi€u khéng nguyén
SEQ-49 1,00
SEQ-288 4,22
SEQ-290 2,80
SEQ-292 4,63
SEQ-294 5,30
Béng 61
T4 dugc | Ty 1€ cua gié tri trung binh caa CTL
dac hiéu khédng nguyén
SEQ-49 1,00
SEQ-296 2,43
SEQ-298 2,08
SEQ-300 3,48
SEQ-302 2,58
SEQ-304 2,42
SEQ-306 3,04
Bang 62
T4 duoc | Ty 1€ cua gid tri trung binh caa CTL
ddc hiéu khang nguyén
SEQ-49 1,00
SEQ-308 2,52
SEQ-310 4,91
SEQ-312 1,75
SEQ-314 2,58
SEQ-316 1,30
Bang 63
T4 dwoc | Ty 1€ cua gid tri trung binh cia CTL
dic hiéu khang nguyén
SEQ-49 1,00
SEQ-318 4,19
SEQ-320 3,81
SEQ-322 2,15
SEQ-324 1,92
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Béang 64
T4 duge | Ty 1€ cda gia tri trung binh cia CTL
dac hiéu khang nguyén
SEQ-49 1,00
SEQ-326 4,27
SEQ-328 2,93
SEQ-330 2,53
SEQ-332 2,98
SEQ-334 1,66
SEQ-336 3,62
SEQ-338 1,72
Bang 65
T4 duoc Ty 1€ cta gia tri trung binh cua CTL
didc hiéu khédng nguyén
SEQ-339 (ODN2216) 1,00
SEQ-341 1,25
SEQ-342 (ODN684) 1,00
SEQ-344 1,20
SEQ-345 (D-LS01) 1,00
SEQ-347 2,73
Bang 66
Té duogc Ty 1€ cta gia tri trung binh cia CTL

ddc hiéu khang nguyén

SEQ-354 (ODN M362) 1,00
SEQ-356 1,91
Bang 67
T4 duogc Ty 1€ cha gia tri trung binh cia CTL
dac hiéu khéng nguyén
SEQ-49 1,00
SEQ-373 2,21
SEQ-375 2,58
SEQ-377 1,57
Bang 68
T4 duogc Ty 1€ cua gid tri trung binh cia CTL
dac hi€u khéng nguyén
SEQ-49 1,00
SEQ-361 1,09
SEQ-365 2,04
SEQ-369 1,70
SEQ-371 1,11
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Vidu4

Mitc d6 cam trng CTL ddc hiéu khang nguyén cia ODN2006 (SEQ-49)
va SEQ-121 vé6i sy ving mit cia peptit khdng nguyén cua khéi u dugc danh
gia. Theo cac phuong phép twong tu & muc A) va B) cua vi du 3, tdc dung cua
vacxin khong chtra peptit khang nguyén cua khdi u dugc kiém tra. Ca hai gia
tri CTL dic hiéu khang nguyén cia SEQ-49 va SEQ-121 déu khong thé phat
hién dwoc. Mit khac, SEQ-121 thé hién 85,3% tac dung Grc ché su tién trién
thanh khéi u cta cac té bao B16F10 & ngay 12 sau khi cdy ghép so vdi
ODN2006. Tur cac két qua nay, SEQ-121 dugc du dinh 4p dung cho vacxin
diéu tri c6 tac dung chdéng khdi u ngay ca khi né 1a don tdc nhén (bang 69,

Fig.14).

Bang 69

T4 duge | Ty 1€ cla gié tri trung binh cia CTL Mirc d6 tic ché lghéi u
dadc hiéu khang nguyén (ngay 12 sau khi cay ghép)

SEQ-49 Khong phat hién dugc 0,00

SEQ-121 Khong phét hién duogc 85,3

Vi du 5: Thi nghiém kich ung ¢ lidu don cua céc ta duge theo sang ché
A) Tht nghiém kich tng dudi da & lidu don

Su kich rng dudi da cta hogp chét theo sang ché dugc danh gia bang
xét nghiém téng thé va xét nghiém mo bénh hoc vé da khi mé xdc & thoi diém
mot ngdy va mot hodc bén tuin sau khi str dung dudi da theo 1iéu don.

Hop chit theo sang ché dugc cho st dung dudi da vao phéan gitta lung
& gitta cac xuwong vai cua chudt cdng. Khi mé xdc & thoi diém mot ngay, mot
hodc bdn tudn sau khi dung thubc (gay mé bang isofluran, lam chét ém 4i bing
céch trich méu), da & vi tri dung thube duge thu gom, quan sat tdng thé va ¢
dinh trong dung dich formalin dugc dém trung tinh nf“)ng do 10%. Da ¢ dinh
duoc cét ra, nhung va cit 1at méng theo cdc phuong phap thong thuong, va cic
phin dugc nhudom bang Hematoxylin-eosin (HE) dugc chudn bi. Cac miu quan
sat bénh hoc dugc quan sat ddi véi cac phén nhuém HE bing kinh hién vi
quang hoc va ghi lai cic phéat hién mo6 bénh hoc. Su thay dbi v& cac phat hién
bénh hoc dugc danh gié theo bén cép do gém Téi thiéu; +, Nhe; +, Trung binh;
2+ va Pang ké; 3+. Khi cdp d6 bit ky khong phu hop v6i phat hién, né dugc
ghi 1a duong tinh.
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Két qua

DPé kiém ching d6 an toan cla céc td dugc theo sang ché dé dung lam
thube, mac dd kich ung dudi da duge so sanh véi Montanide dugc st dung
trong cdc thtr nghiém 1&m sang lam td duoc, Amphl1826 (SEQ-2) hodc
ODN2006 (SEQ-49) ma la t4d dugc da dugc biét rd.

Montanide 1a ta dwgc gdbm diu khoang va chét hoat dong bé mit, va
dugc st dung trong cdc thr nghiém lam sang lam t4 duoc cho vacxin peptit
bang cach pha ché nhil twong voi ché phdm chira nuéc. Mic du né 1a td duge
c6 profin an toan rdt cao dbi voi cac mbi quan tAm vé tinh an toan toan than,
nhung lai cé van dé vé viéc x4y ra ching xo ctng da do nhil twong con lai ¢ vi
tri st dung gdy ra. Trong thi nghiém nay, phan ung tai vi tri s& dung cua
oligonucleotit s¢i kép dugc so sanh voi Montanide, va oligonucleotit nay dugc
kiém tra v& viéc liéu n6 c6 thé 1a td duge c6 muc do kich tng cuc bd yéu hay
khong.

Céac thur nghiém kich tng duéi da & chudt cdng v6i lidu don duge thuc
hién dbi voi Montanide, SEQ-2, SEQ-49 hodc ta dugc theo séng ché (SEQ-61,
SEQ-119, SEQ-121, SEQ-170, SEQ-192 hoic SEQ-216). Montanide dugc st
dung v6i lugng 1 ml/vi tri & dang nhil twong cia Montanide: nudc mubi (1:1).
SEQ-2, SEQ-49 hodc td dugc theo sang ché dugc hoa tan trong nudc mubi
duoc dém phosphat va dugc cho str dung véi lugng lan luot 1a 4,71, 15,7 hoidc
47,1 nmol/1ml/vi tri.

Két qua 14, thiy rd ring Montanide khong bi hip thu/phan huy/thai trir
vi phan tich tu mau trang hodc cac hach mau tring dugc quan sét thdy nhiéu &
bén dudi da va cac cdu truc gibng u nang nay dugc xac nhan vé mit md hoc &
thoi didm mot ngay, mot va bén tudn sau khi st dung. Montanide vin con bén
dudi da tiép tuc gdy viém tir ngdy mot dén bdn tudn sau khi stt dung. Mot ngay
sau khi s dung, chimg thdm nhiém bach cdu trung tinh va chiung phu duoc
quan sat thdy. Mot tudn sau khi st dung, sy thAim nhiém bach cau trung tinh va
ching phu van tiép tuc, nhung tinh trang viém tré nén c6 tinh chit man tinh
nhe khi quan sat thdy sy viém tao md hat. Bbn tudn sau khi st dung,
Montanide dugc bao bang bao xo day dugc tao ra. Chirng viém dugce lam gidm

nhe so véi thoi diém mot tuan sau khi st dung, nhung tham chi bon tuadn sau
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khi st dung, thi vdn quan sét thdy cac con chudt véi ching tham nhiém bach
cAu trung tinh hodc chimg phu tiép dién.

Trong truong hop SEQ-2, tinh trang thdm nhiém té bao viém, ching
phu va déng vay duoc quan sat thdy & thoi diém mot ngdy va mot tudn sau khi
st dung. Tham chi b6én tudn sau khi st dung, tinh trang viém da van khong
khoi, va tinh trang viém tao mo hat do sy hoat hoa lién tuc hé bach cau don
nhan/dai thuc bao dugc quan sat théy.

Trong trudng hop SEQ-49, va SEQ-61, SEQ-119, SEQ-121, SEQ-170,
SEQ-192 va SEQ-216, ma la ta dugc theo sang ché, chimg viém cép tinh, chu
yéu 12 thaAm nhiém bach cdu trung tinh, dugc quan sat thdy bén duéi da & thoi
diém mot ngay sau khi st dung. Mot tudn sau khi s dung, chung viém, chi
yéu 14 lympho bao va dai thuc bao, duge quan séat tor dudi da dén m6 chan bi,
va bdn tuin sau khi st dung, chung viém gan nhu khoi. Lién quan dén SEQ-
119, SEQ-121 va SEQ-170, viéc danh gid sy kich ang dudi da & thoi diém bon
tudn sau khi st dung khong dugc thuc hién, nhung khi mirc do kich ng dudi
da cta ching & thoi diém mot ngay va mot tudn sau khi st dung dugc so sanh
véi mic do kich tng cua SEQ-119, SEQ-121, SEQ-170 va SEQ-61, muc dd
kich ¢ng la biang hoic yéu hon so véi SEQ-61. Céc két qua nay goiy ring lién
quan dén SEQ-119, SEQ-121 va SEQ-170, ching viém gén nhu khéi hoan toan
sau bén tudn st dung.

Cac bang tir 70 dén 72 thé hién cac két qua & thoi diém sau mot ngay
st dung, cac bang tur 73 dén 75 thé hién cac két qua & thoi diém mot tuan sau
khi st dung, va bang 76 va 77 thé hién cac két qua & thoi diém sau bén tudn st
dung. Céc ky hiéu chu thich & cdc bang 1a nhu sau.

1) Céac gi4 tri sau céc phat hién la sb lugng con vét dugce quan sat.

2) Céc gia tri sau cac phat hién la diém s6. Cac diém sb duoc tinh toan
theo gia tri tdng, v6i didu kién 1a cép do caa mdi ca thé dugc quy dinh l1a Toi
thiéu; 1, Nhe; 2, va Trung binh; 3.

Phin trén ddy cho thdy ring khi dugc so sdnh gitra céc td dugce theo
sang ché va Montanide, thi cac ti dugc theo sdng ché khong gy ra su tich tu
cac hop chit bén dudi da (nguy co thdp vé viéc lam xo cing), hoai tir hodc

thAm nhidm bach cau trung tinh khong xuét hién & thoi diém tham chi 1a mot
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tudn sau khi st dung, va chung viém gan nhu khéi hoan toan & thoi diém bdn
tudn sau khi diéu tri. Do d6, két luan 12 mtc do kich ung duéi da cla céc ta
dugc theo sang ché 1a yéu hon so v6i mirc do kich ing dudi da ctia Montanide.
Ngoai ra, khi dugc so sanh gilta cac td dugc theo sang ché va Amph1826
(SEQ-2), chimg viém do cac ta dugc theo sing ché gy ra gin nhu khoi hoan
toan & thoi diém bon tudn sau khi st dung, nhung mat khac ching viém da do
SEQ-2 giy ra van khong khéi, va ching viém tao md hat do sy hoat hoéa lién
tuc hé bach ciu don nhan/dai thuc bao dugc quan sat théy thAm chi & thoi diém
bén tudn sau khi st dung. Do d9, két luan 13 muc do kich tng dudi da cua cac
t4 dugc theo sang ché 1a yéu hon so véi mte do kich ung dudi da cua SEQ-2.
Mtrc do kich trng dudi da cla céc td dugc theo sang ché khong khac biét dang

k& so v6i ODN2006 (SEQ-49).
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B) Thtt nghiém kich Gng trong chén bi & liéu don

Su kich trng dudi da cla céc ta dugc theo sang ché dugc danh gia bing
xét nghiém téng thé va xét nghi€ém mo6 bénh hoc vé& da khi md xé4c & thoi diém
mot ngdy va mot hodc bén tudn sau khi st dung duéi da theo liéu don.

T4 dugc theo sang ché dugc cho st dung dudi da ¢ da ving lung cua
c4c con chudt cdng. Phuong phap sau day dugc thuc hién theo cach tuong tu
vGi muc A) cua vi du 5.

Vi du 6: Danh gia kha nang gdy cdm Ung sin xut khang thé cua ta dugc theo
sang ché khi gdy mién dich bang vacxin khdng nguyén PCRV Pseudomonas
aeruginosa

Khi khang nguyén va td dugc dugc sir dung lam vacxin d6i v6i bénh
nhim khudn va giy ra sy sén xudt khang thé tir lympho bao B & dong vat duoc
g4y mién dich, thi tdc dung phong ngira va didu tri bénh nhiém khuin d6 dugc
du kién. Do d6, v6i ky vong ap dung td dwgc nay cho vacxin cho bénh nhiém
khudn, thi sy san xudt khang thé tir lympho bao B duoc danh gid. Khéng
nguyén PCRV ma la Pseudomonas aeruginosa dugc st dung lam khang nguyén
cho viéc danh gia. Pd c6 bao céo la khang nguyén PCRV Pseudomonas
aeruginosa c6 tdc dung vacxin (Moriyama et al., Infect. Immun., Sep. 2001,
vol. 69, no. 9, 5908-5910), va do d6 tac dung gdy cdm (rng sén xuét khang thé
béi ta duge duge danh gid so véi nhom st dung khang nguyén PCRV. Ta duogc
Freund dugc st dung cho nhém d6i chung. T4 dugc Freund 1a td dugc ma
tubercle bacillus da bi bat hoat bang cach gia nhiét dugc tron véi diu gdm dau
parafin, dianhydromanitol monooleat (mannide monooleate), va dugc biét dén
la t4 dugc gdy cam Uung manh dén su san xudt khang thé & cac nghién ctru phi
lam sang. T4 dugc Freund thé hién tdc dung manh trong cac nghién ctru phi
lam sang, nhung viéc st dung trong cdc thir nghiém 1am sang da bi cAm do mbi
lo ngai vé céc tac dung phu (The European Agency for the Evaluation of Medical
Products Evaluation of Medicines for Human Use, 25 March 2004, Internet (URL:
http://Www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/
2009/11/WC500015469.pdf)).

Trinh ty nucleotit Perv (SEQ ID NO: 48) thu duoc tu ching

Pseudomonas Aeruginosa PAO1 dugc tach dong & vi tri Ndel-Xhol trong vecto
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pET21a, va ching Escherichia coli BL21 (DE3) dugc bién nap bang plasmit da
chudn bi. Chung pcrV-BL21 (DE3) dugc nudi cdy trong 500 ml mdi truong
16ng LB/Ampixilin & 37°C, va 200 pl IPTG 0,1M duge thém vao khi OD600
bang 0,5 dé gay ra su biéu hién cua protein PCRV tai td hop. Sau khi nudi cly
& 16°C trong 18 gid, vi khudn dwgc tich ra bing thiét bi ly tdm, va 15 ml dém
A (50 mM Tris-HCI (d6 pH 8,0), 0,2M NaCl) chua 0,5% lysozym (SIGMA
Corporation) dugc thém vao. Sau khi dé & nhiét dd 4°C trong 30 phut, xu ly
béng siéu Am duoc thuc hién. Sau khi siéu 4m ¢ tbc d6 12000 vong/phut
(rounds per minute: rpm) trong 10 phut, thu dwgc phén doan tan. 1 ml gel
agaroza Ni-NTA (QIAGEN) dugc thém vao cot Polyprep (BIO-RAD
Laboratories, Inc) va dugc lam cén bang biang 10ml dém A. Phan doan tan
duoc thém vao cOt va cho di qua. Cot duoc rua béng 20 ml dém A + 20 mM
imidazol va dugc giai hdp bing 1 ml d¢m A + 250 mM imidazol. Cot Superdex
200 16/60 GL duogc nbdi vai thiét bi AKTA Explorer (GE Healthcare), va duoc
lam can bang bing dém A véi lugng 1,5 thé tich cot (Column Volume: CV).
Phan doan da giai hip bang imidazol dugc tinh ché bing cach loc gel va
protein PCRV t4i td hop HIS ddu C (SEQ ID NO: 49) duge tinh ché. Protein
PCRV tai t6 hop thu duogc duge xac dinh ndng do bang kit thit nghiém BCA
(PIERCE) va gitt ¢ nhiét do -80°C.

70 pg protein PCRYV tai td hop va 33 nmol ta dugce theo sang ché dugc
tron voi nudce mudi dén thé tich 0,7 ml. Mdi trong sd 5 con chudt nhit ma 1a
chudt nhit cai A/J 5 tudn tudi (Japan SLC, Inc.) dugc tiém trong chén bi chét
sinh mién dich véi lwong 0,1 ml vao ngay 0, 7 va 27. Pé 1am dbi chirng, chi
cho st dung protein PCRV tai t hop dé gy mién dich theo phuong phap
twong tu. Lién quan dén ta dugc Freund, 100 pg protein PCRV tai td hop duoc
tron voi nudc mudi dén thé tich 0,5 ml, va nhil tvong dugc pha ché véi cung
lugng ta duge Freund hoan chinh (Difco Laboratories). 0,1 ml dugc tiém trong
chan bi vao ngay 7 dé giy mién dich ban ddu. Vao ngay 27, t4 dugc Freund
khong hoan chinh (Difco Laboratories) dugc st dung dé gay mién dich theo
phuong phép tuwong ty. Vao ngay 33, mau dugc thu gom bang cach st dung
heparin tir tinh mach dudi ctia chuot nhét, va ly tdm & téc d6 6000 vong/phut

trong 15 phut. Dich ndi bé mit dugce thu gom & dang khang huyét thanh va giit
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¢ nhiét 4o -40°C.

Do chuédn khang thé dugc xac dinh nhu sau. Protein PCRV tai td hop
dwoc tron véi PBS (40 pH 7,4) (Invitrogen) dén ndng do 1 pg/ml, va dung dich
voi luong 20 pl/1d dugc thém vao dia Nunc Maxisorp 384 16 (Thermo). Dia
dwoc 1am kin bing co cdu lam kin dia va qua trinh G duge thuc hig¢n ¢ nhiét do
4°C qua dém. Sau khi rira hai 14n bang dém rira (9 g/l NaCl, 0,5 g/l Proclin
150, 0,1 g/l Tween-20) véi luong 90 ul/16, dém th nghiém 1x (Invitrogen)
dugce thém vao vai lugng 60 ul/16. Pia duge lam kin bang co ciu lam kin dia
va qua trinh phong bé dugc thuc hién & nhiét do trong phong trong 2 gi¢. Sau
khi loai b chit 16ng bang cach rat ra, khang huyét thanh dugc pha lodng bing
dém thtr nghiém 1x & mic 10> dén 107 lan va dung dich dugc thém vao vdi
luong 20 pl/16. Pia duge lam kin bang co cdu lam kin dfa va qua trinh G dugc
thuc hién & nhiét do 4°C qua dém. Sau khi rtra ba lan bang dém rtra, IgG chudt
khang dé Fc-HRP (JacksonImmunoResearch) dugc pha lodng 20000 1dn bing
dém thr nghiém 1x va dung dich dugc thém vao v6i lugng 20 ul/16. Pia duge
lam kin béng co cAu lam kin dia va qué trinh G dugc thuc hién & nhiét d¢ trong
phong trong 2 gid. Sau khi rira ba 14n bang dém rira, co chiat TMB (Dako) véi
lwong 20 ul/16 duge thém vao va qud trinh u duge thuc hién & nhiét do trong
phong trong 30 phut. Axit sulfuric 0,5N (Nacalai) v6i luong 20 pl/1d duge
thém vao, va do hép thu & budc song 450 nm duge xdc dinh b.%mg bd doc dia.
Ty 1€ pha loang khi do hip thu & budc séng 450 nm 1a 1,0 dugc tinh toan va
thiét 1ap lam do chuin khang thé. Céac két qua duge thé hién trén Fig.15.

Céc d6 chudn khang thé 1an lugt 1a 3,0x10° d6i véi SEQ-121 la gia tri
cao nhat, 2,5x10° déi v6i té dugc Freund, 7,1x10° dbi voi SEQ-61 va 5,3x10°
d6i véi ODN2006 (SEQ-49). Do chuén khang thé ddi véi rieng protein PCRV
1a 1,3%105. Céac két qua nay goi y ring cac ta dugc theo sang ché c¢6 hoat tinh
kich thich mi&n dich manh d&i véi t& bao B. Dic biét, do chudn khang thé dbi
v6i SEQ-121 thé hién khd ndng gdy cam Ung san xudt khang thé cao hon
ODN2006 va gin nhu bang vé&i do chudn khang thé déi véi ta duge Freund. Do
vay, dugce goi y réng cac ta duoc theo sang ché rit hitu ich dé lam t4 duoc cho
vacxin chéng lai cac bénh nhidm khudn. Tir cac két quéa nay, céc td dugc theo

sang ché dugc du dinh 4p dung cho vacxin chong lai cdc bénh nhiém khuan.
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Khé nang tng dung cdng nghiép

Nhu dugc thiy rd tir cac vi du trén ddy, oligonucleotit s¢i kép lien két
lipit theo sdng ché thé hién hoat tinh kich thich mién dich rat tt. Do d6, chung
dac biét hitu ich dé 1am t4 dugc nang cao tac dung cho vacxin.

Danh muc trinh tu
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YEU CAU BAO HO
1. Dugc pham chira oligonucleotit soi kép, trong d6
soi tha nhét chi gdm c6 oligonucleotit CpG bao gdm 8 dén 50 nucleotit,
soi thir hai 1a oligonucleotit bao gdm 8 dén 60 nucleotit va chira trinh tw c6 kha
nang lai voi sgi thit nhét, nhung loai trr ARN oligonucleotit,
d6 dai ctia soi tht hai 12 bing hodc 16n hon 50% do dai cta soi thi nhét, va
lipit chtra (c&c) mach hydrocacbon c6 12 dén 30 nguyén ti cacbon lién két voi

soi thir hai qua doan noi.

2. Dugc phdm chira oligonucleotit sgi kép theo diém 1, trong d6 oligonucleotit
cta soi thir hai 1a oligonucleotit bao gdm cdc ADN nucleosit va/hodc céc dan

xuat nucleosit.

3. Dugc pham chtra oligonucleotit sgi kép theo diém 2, trong d6 din xult
nucleosit 13 nucleosit ¢6 nhom thé & vi tri 2° cia duong va/hodc nucleosit ¢
cdu truc cau noi gitta cac vi tri 4’ va 2° cua dudng.

4. Dugc phdm chira oligonucleotit soi kép theo diém 3, trong d6 cdu tric cau
ndi gitra cac vi tri 4° va 2° cua dudng la 4’-(CHz)m-O-2’, trong d6 m la sb

nguyén tu 1 dén 4.

5. Dugc phidm chra oligonucleotit sgi kép theo diém bét ky trong sb cac diém

tir 1 dén 4, trong d6 lipit 1a diaxyl lipit.

6. Dugc phdm chtra oligonucleotit soi kép theo diém 5, trong d6 diaxyl lipit 1a:

0
NH/H\€¢?//CH3 HN/JkN \/Jgég\\CH
%o{ 0 3
N)L

H
NH\%Q\CH;;

HN//H\O\V//QN}\\\ :ﬁ\é/?//CHa
P cH, NH
5_0{ )Ok \/H\ E_H{ i pCH
, hodc a
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trong d6 mdi p va q doc lap 1a sb nguyén tir 10 dén 28.

7. Dugc pham chtra oligonucleotit soi kép theo didm bit ky trong s céc diém
tir 1 dén 6, trong d6 lipit nay lién két & ddu 3’ va/hodc diu 5’ cia sgi thu hai.

8. Duogc phdm chita oligonucleotit sgi kép theo diém bat ky trong sb céc diém
tr 1 dén 7, trong d6 doan nbi 1a doan ndi oligonucleotit.

9. Dugc phadm chtra oligonucleotit s¢i kép theo diém 8, trong d6 doan ndi 1a -
(dX")u-, trong d6 X' doc lap 1a A, G, Chodc T, vau la sb nguyén tur 1 dén 8.
10. Dugc phdm chita oligonucleotit sgi kép theo diém bét ky trong sd céc diém
tir 1 dén 9, trong d6 oligonucleotit CpG 1a oligonucleotit bao gdm trinh tu SEQ
ID NO: 13.

11. Dugc pham chira oligonucleotit sgi kép bao gbdm sgi thir nhit va soi thi

hai, trong do6:

soi thir nhat 14 sgi ¢ c6ng thirc sau day:

(ODN2006)
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va soi thi hai 13 sgi c¢6 cong thirc dugc chon tir cc cong thirc sau day,

cong thic:

(S-28)
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cong thue:

(5-29)
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cong thuc:
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cong thuc:

(S-59)
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(S-80)
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cong thirc:

(-82)

-172-



28880

cong thirc:
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cong thuc:

(S-136)
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thac:

A

cong

(1v1-9)
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thue:

A
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thuc:
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cong
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thac:

\

va cong

, trong d6 dugc

1 dén 11

u

t

cm

2
A

t ky trong so céc di

I'¢

ba

ém

A di

Duoc pham theo

12.

A

guyén.

htra khang n

by

am nay con ¢

2
A

ph

yén vi sinh

ang ngu

: , trong d6 khang nguyén la kha

theo diém 12

2

13. Dugc pham

én.

A

t gdy nghi

a

t, khang nguyén ty than hodc ch

n

vé
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14. Dugc phim theo diém 13, trong @6 khang nguyén 1a khang nguyén vi sinh
vat, va khdng nguyén vi sinh vat 12 khdng nguyén vi khuén, khang nguyén vi
rat hodc khang nguyén ki sinh trung.

15. Dugc pham theo diém 13, trong d6 khang nguyén 1a khang nguyén ty thén,
va khang nguyén ty than la khdng nguyén khéi u, khang nguyén lién quan dén
bénh Alzheimer, khang nguyén khdng khéang thé ngudi, hoic khang nguyén ma
duoc biéu hiéu tir cac thanh ph?ln retrovirut ndi sinh clia nguoi.

16. Dugc phim theo diém 13, trong d6 khang nguyén la chit gay nghién, va

chat gdy nghién nay 1a nicotin hodc cocain.
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<210> 1
<211> 20
<212> ADN

<213> +trinh tu nhan tao

<220>
<223> Oligonucleotit CpG

<400> 1

tccatgacgt tcctgacgtt
20

<210> 2

<211> 20

<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 2

aacgtcagga acgtcatgga
20

<210> 3

<211> 10

<212> ADN

<213> +trinh tuy nhén tao

<220>
<223> oligonucleotit

<400> 3
aacgtcagga
10

<210> 4
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<211> 15
<212> ADN
<213> trinh tuy nhén tao

<220>
<223> oligonucleotit

<400> 4
aacgtcagga acgtc
15

<210> 5

<211> 19

<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 5

aacgtcagga acgtcatgg
19

<210> 6

<211> 18

<212> ADN

<213> trinh tuy nhén tao

<220>
<223> oligonucleotit

<400> ©

aacgtcagga acgtcatg
18

<210> 7

<211> 17

<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 7
aacgtcagga acgtcat
17

<210> 8
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<211> 16
<212> ADN
<213> +trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 8
aacgtcagga acgtca
16

<210> 9

<211> 14

<212> ADN

<213> +trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 9
aacgtcagga acgt
14

<210> 10

<211> 13

<212> ADN

<213> trinh tu nhan tao

<220>
<223> oligonucleotit

<400> 10
aacgtcagga acg
13

<210> 11
<211> 12
<212> ADN

<213> +trinh ty nhé&n tao

<220>
<223> oligonucleotit

<400> 11
aacgtcagga ac
12

<210> 12
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<211> 11
<212> ADN
<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 12
aacgtcagga a
11

<210> 13
<211> 24
<212> ADN

<213> trinh tuy nhdn tao

<220>
<223> Oligonucleotit CpG

<400> 13

tcgtcegtttt gtcgttttgt cgtt
24

<210> 14

<211> 24

<212> ADN

<213> trinh tu nhén tao

<220>
<223> oligonucleotit

<400> 14

aacgacaaaa cgacaaaacg acga
24

<210> 15

<211> 22

<212> ADN

<213> trinh tuy nhdn tao

<220>
<223> oligonucleotit

<400> 15

aacgacaaaa cgacaaaacg ac
22

<210> 16
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<211> 20
<212> ADN
<213> trinh tu nhan tao

<220>
<223> oligonucleotit

<400> 16

aacgacaaaa cgacaaaacg
20

<210> 17

<211> 18

<212> ADN

<213> +trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 17
aacgacaaaa cgacaaaa
18

<210> 18

<211> 16

<212> ADN

<213> trinh tu nhdn tao

<220>
<223> oligonucleotit

<400> 18
aacgacaaaa cgacaa
16

<210> 19

<211> 15

<212> ADN

<213> trinh tu nhan tao

<220>
<223> oligonucleotit

<400> 19
aacgacaaaa cgaca
15

<210> 20
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<211> 15
<212> ADN
<213> trinh tu nhdn tao

<220>
<223> oligonucleotit

<400> 20
acgacaaaac gacga
15

<210> 21

<211> 15

<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 21
caaaacgaca aaacg
15

<210> 22

<211> 8

<212> PRT

<213> trinh ty nhén tao

<220>
<223> Peptit OVA

<400> 22

Ser Ile Ile Asn Phe Glu Lys Leu

1 5
<210> 23

<211> 10

<212> PRT

<213> trinh tu nhén tao

<220>
<223> peptit TRP2

<400> 23

Cys Ser Val Tyr Asp Phe Phe Val Trp Leu
1 5 10

-193-



28880

<210> 24
<211> 17
<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 24
aacgacaaaa cgacaaa
17

<210> 25

<211> 16

<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 25
aacgacaaaa cgacga
16

<210> 26

<211> 20

<212> ADN

<213> trinh tu nhén tao

<220>
<223> O0Oligonucleotit CpG

<400> 26

atcgactctc gagcgttctc
20

<210> 27

<211> 16

<212> ADN

<213> trinh tw nhén tao

<220>
<223> oligonucleotit

<400> 27
gagaacgctc gagagt
16
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<210> 28
<211> 20
<212> ADN

<213> trinh tu nhén tao

<220>
<223> Oligonucleotit CpG

<400> 28

ggtgcatcga tgcagggygy
20

<210> 29

<211> 16

<212> ADN

<213> trinh tuy nhan tao

<220>
<223> oligonucleotit

<400> 29
cccccectgea tcgatg
16

<210> 30

<211> 20

<212> ADN

<213> trinh tuy nhan tao

<220>
<223> oligonucleotit

<400> 30

acaaaacgac aaaacgacga
20

<210> 31

<211> 10

<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 31
aaaacgacga
10
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<210> 32
<211> 20
<212> ADN

<213> trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<400> 32

gggggacgat cgtcgggggy
20

<210> 33

<211> 16

<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 33
ccgacgatcg tccccc
16

<210> 34

<211> 23

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Oligonucleotit CpG

<400> 34

tcgacgttcg tcgttcgteg ttc
23

<210> 35

<211> 16

<212> ADN

<213> trinh tu nhén tao

<220>
<223> oligonucleotit

<400> 35
gaacgacgaa cgtcga
16
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<210> 36
<211> 26
<212> ADN

<213> trinh ty nhan tao

<220>
<223> Oligonucleotit CpG

<400> 36

tcgcgacgtt cgcccgacgt tcggta
26

<210> 37

<211> 16

<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 37
cgggcgaacg tcgcga
16

<210> 38

<211> 29

<212> ADN

<213> +trinh ty nhan tao

<220>
<223> O0Oligonucleotit CpG

<400> 38
tcgcgaacgt tcgceccgegtt cgaacgcgg
29

<210> 39
<211> 16
<212> ADN

<213> trinh ty nhén tao

<220>
<223> oligonucleotit

<400> 39
cggcgaacgt tcgcga
16
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<210> 40
<211> 22
<212> ADN

<213> trinh tu nhan tao

<220>
<223> Oligonucleotit CpG

<400> 40

tcgtcgtttt cggcgcgcge cg
22

<210> 41

<211> 16

<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 41
gcgccgaaaa cgacga
16

<210> 42

<211> 25

<212> ADN

<213> trinh tuy nhan tao

<220>
<223> Oligonucleotit CpG

<400> 42

tcgtcgtegt tcgaacgacg ttgat
25

<210> 43

<211> 16

<212> ADN

<213> trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 43
gttcgaacga cgacga
16
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<210> 44
<211> 21
<212> ADN

<213> +trinh tyw nhén tao

<220>
<223> Oligonucleotit CpG

<400> 44

ggggacgacyg tcgtgggggyg g
21

<210> 45

<211> 16

<212> ADN

<213> +trinh ty nhan tao

<220>
<223> oligonucleotit

<400> 45
ccacgacgtc gtcccc
16

<210> 46

<211> 22

<212> ADN

<213> trinh tuy nhédn tao

<220>
<223> Oligonucleotit CpG

<400> 46

tgactgtgaa cgttcgagat ga
22

<210> 47

<211> 16

<212> ADN

<213> trinh tuy nhan tao

<220>
<223> oligonucleotit

<400> 47
cgaacgttca cagtca
16
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<210> 48
<211> 882
<212> ADN
<213>
<400> 48
atggaagtca
60
tcggcggcgce
120
atcgtgctgg
180
tggttgctcg
240
gtcctgcagg
300
gcctatttca
360
ctgcagaccc
420
gagttgaagg
480
ggcatcagga
540
gtcggcgatc
600
ttcagcggca
660
ctcaagggcc
720
gccaccacgg
780
ctgctcaacg
840
cagaaatacg
882

gaaaccttaa

ctgccagtgc

cccacgccgg

cggccaatcc

cacgtcggca

gcctgcacgg

aggacggcaa

tctacagcgt

tcgacgctgg

ccaggtggaa

agctgtcgat

tcagcgatga

tgagcgaccg

acaccagctc

acagcgtcct

Pseudomonas aeruginosa

tgccgctcgce

cgagcaggag

ccagccgcetg

gtccgegect

gcceggtgeg

gcgtctcgac

gcgcaaggcg

gatccagtcg

cggtatcgat

ggacagcccce

caaggatttt

gtaccccttc

ctcgcgtcecg

ccgctacaac

gcgcgacatt

28880

gagctgttcc
gaactgctgg
agcgaggcgce
ccggggcagg
cagtgggatc
gaggatgtca
ctgctcgacg
cagatcaacg
ctggtcgacc
gagtatgcgc
ctcagcggct
gagaaggaca
ctgaacgaca
tcggcggteg

ctcagcgcga
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tggacgagct

ccctgttgeg

aagtgctcaa

gcctcgaggt

tgcgcgagtt

tcggtgtcta

agctcaaggc

ccgcgcetgtce

ccacgctata

tgctgagcaa

cgccgaagca

acaacccggt

aggtcaacga

aggcgctcaa

tc

cctggccgcg

cagcgagcgg

ggcgctcgec

actccgcgaa

cctggtgtcg

caaggatgtec

gctgaccgcg

ggccaagcag

tggctatgcc

tctggatacc

gagcggggag

cggcaatttc

gaagaccacc

ccgcttceatce



28880

<210> 49
<211> 302
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Protein PcrV tai td hop (dudi C-His)

<400> 49

Met Glu Val Arg Asn Leu Asn Ala Ala Arg Glu Leu Phe Leu Asp Glu
1 5 10 15

Leu Leu Ala Ala Ser Ala Ala Pro Ala Ser Ala Glu Gln Glu Glu Leu
20 25 30

Leu Ala Leu Leu Arg Ser Glu Arg Ile Val Leu Ala His Ala Gly Gln
35 40 45

Pro Leu Ser Glu Ala Gln Val Leu Lys Ala Leu Ala Trp Leu Leu Ala
50 55 60

Ala Asn Pro Ser Ala Pro Pro Gly Gln Gly Leu Glu Val Leu Arg Glu
65 70 75 80

Val Leu Gln Ala Arg Arg Gln Pro Gly Ala Gln Trp Asp Leu Arg Glu
85 90 95

Phe Leu Val Ser Ala Tyr Phe Ser Leu His Gly Arg Leu Asp Glu Asp
100 105 110

val Ile Gly Val Tyr Lys Asp Val Leu Gln Thr Gln Asp Gly Lys Arg
115 120 125

Lys Ala Leu Leu Asp Glu Leu Lys Ala Leu Thr Ala Glu Leu Lys Val
130 135 140

Tyr Ser Val Ile Gln Ser Gln Ile Asn Ala Ala Leu Ser Ala Lys Gln
145 150 155 160

Gly Ile Arg Ile Asp Ala Gly Gly Ile Asp Leu Val Asp Pro Thr Leu
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Tyr

Ala

Asp

Ser

225

Ala

Glu

Val

Asp

Gly

Leu

Phe

210

Asp

Thr

Lys

Glu

Ile
290

Tyr

Leu

195

Leu

Glu

Thr

Thr

Ala

275

Leu

Ala

180

Ser

Ser

Tyr

val

Thr

260

Leu

Ser

165

vVal

Asn

Gly

Pro

Ser

245

Leu

Asn

Ala

Gly

Leu

Ser

Phe

230

Asp

Leu

Arg

Ile

Asp

Asp

Pro

215

Glu

Arg

Asn

Phe

Leu
295

Pro

Thr

200

Lys

Lys

Ser

Asp

Ile

280

Glu
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Arg

185

Phe

Gln

Asp

Arg

Thr

265

Gln

His

170

Trp

Ser

Ser

Asn

Pro

250

Ser

Lys

His
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Lys

Gly

Gly

Asn

235

Leu

Ser

Tyr

His

Asp

Lys

Glu

220

Pro

Asn

Arg

Asp

His
300

Ser

Leu

205

Leu

Val

Asp

Tyr

Ser

285

His

Pro

190

Ser

Lys

Gly

Lys

Asn

270

vVal

His

175

Glu

Ile

Gly

Asn

vVal

255

Ser

Leu

Tyr

Lys

Leu

Phe

240

Asn

Ala

Arg





