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Linh vwe ki thuét dwec dé cap

Sang ché dé cap dén ché phdm va phuong phap kich thich protein thu thé gidng
toll 21 (TLR21). Cu thé hon, sang ché dé cap dén cac oligonucleotit va ché pham kich
thich mién dich, phwong phap tao ra cac oligonucleotit va ché phdm kich thich mién

dich, va phuong phép kich thich TLR21.
Tinh trang k§ thuit cia sang ché

Hé mién dich cua dong vat c6 xwong sdng da tién hoa cac co ché phan tir dé nhan
biét mam bénh x4n 14n va khéi dong cc con dudng tin hidu té bao dé chu dong chdng
lai sy lay nhiém. Mot s6 co ché phan tr 1a dédc hiéu cho vi sinh vat cu thé va bao gém
céc phan tir sinh hoc nhu khang thé ma nhén biét cac khang nguyén bé mit cia loai mam
bénh don. Khong may 13 co ché khang lai mam bénh cu thé khong hoan toan hiéu qua
vi mot s6 dong vét khong phat trién tinh khang dat duge bat ky nao cho dén sau khi sy
lay nhi®m da dién ra, va trong mot sd trudng hop, mam bénh da 4m thim phét trién céc

phuong tién dé 14n tranh cac bién phép phong thu dat dugc cia dong vat c6 xuong séng.

DPong vat c6 xuong sdng cling nhan biét su 14y nhiém mot cach chung hon, va su
nhén biét ndy din dén dép Gng mién dich khéng dic hidu nhu ting cudng biéu hién
xytokin. Bién phap phong thu ndy c¢6 thé dwoc kich hoat khi cac thu thé té bao lién két véi
c4c mau phan tir lién quan dén mam bénh (pathogen-associated molecular pattern -
PAMP). Tuong tic gitta PAMP va thu thé ciing ngudn gdc cta vat cha dbi véi PAMP
c6 thé gy dap tmg mién dich. Vi du, protein thy thé giéng toll 21 (TLR21) 14 phan tix
chirc ning twong g & ga cia TLR9 dong vat c6 v va c6 kha ning nhan biét cic motip
CpG khdng dugc metyl hoa, c6 ham lugng CpG & céc vi sinh vat cao hon so véi & dong
vét ¢ xuwong sdng. Cac phuong phap da biét tan dung con dudng dép timg mién dich
khong dic hiéu nay bang cach sir dung céc plasmit hodc oligonucleotit c6 métip CpG
khong dugc metyl hoa, va sy hoat hda TLR21 béng cac axit nucleic chra métip CpG daa
thé hién 14 hoat hoa céc tin hiéu té bao lién quan dé dap tmg mién dich chéng lai sy lay
nhiém vi sinh vat. Tuy nhién, c4c plasmit hoic oligonucleotit kich thich mién dich dugc

st dung don doc c6 thé khong kich hoat duogc dép tmg da dé chéng lai sy 1ay nhiém.
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Nhitng nha san xudt dong vat quy mo 16n ¢ nhu cau cép thiét vé cac phuong
phép thay thé cho viéc diéu tri bing khang sinh dé chéng lai su lay nhiém. Nguoi tidu
dung dang gay strc ép 1én nha san xuét dé duara cac san pham tir dong vat khong chira
khéng sinh, va ddng thoi, su gia ting kha nang 1ay nhiém cac mam bénh khang khang
sinh cho thdy sy nguy hiém khi sir dung cc chét khang sinh phong bénh cho quan thé
16n. Tuong tu, tinh khang khang sinh dang tré thanh vAn dé ndi bt qudc gia vé strc khoe
con ngudi. Bénh vién va phong khdm dang tré thanh nhitng diém ndi bat bung nb vi

khuén khang thubc nhu Staphylococcus aureus (MRSA) khang nhiéu loai thude.

Do d6, ¢6 nhu cdu vé& cac ché phdm kich thich mién dich va phwong phép kich
hoat dép tmg mi2n dich khong dic hiéu chéng lai cic mam bénh. Phuong phép va ché

phdm dwoc mo ta huéng dén nhitng nhu cAu quan trong nay va ca nhimg nhu cau khac.
Ban chit ky thuit cia sang ché

Sang ché d& cap dén cac ché pham kich thich mién dich chta ché pham diéu bién
mién dich chira plasmit axit nucleic va chit din phan phdi liposom; va oligonucleotit
kich thich mién dich c6 it nhat mdt métip CpG va trinh tur gidu nucleotit guanin tai hodc

gén dau 5 cia oligonucleotit kich thich mién dich.

Sang ché ciing d& cap dén phwong phap tao ra ché pham kich thich mién dich bao
gdm bude két hop ché phim didu bién mién dich chta plasmit axit nucleic va
oligonucleotit kich thich mién dich dé tao ra ché pham kich thich mién dich, ly tim ché

phém kich thich min dich d& tao ra dich ndi va phﬁn két vién; va tach ph?ln két vién.

Ban mé ta con boc 16 phuong phap kich thich TLR21 bao gém viée cho dbi tugng
st sung oligonucleotit kich thich mién dich va ché pham diéu bién mién dich, trong d6
oligonucleotit kich thich mién dich chira it nhdt mot métip CpG va trinh ty gidu nucleotit
guanin tai hogc gan dau 5° ctia oligonucleotit kich thich mién dich, va trong d6 ché pham
diéu bién mién dich chira plasmit axit nucleic khong ma héa va chat dan phan phéi lipit

cation.

Ban mo ta con boc 10 phuong phap kich hoat dap tng mién dich & d6i tuong bang
cach cho déi twong st dung oligonucleotit kich thich mién dich va ché pham diéu bién
mién dich, hodc ché pham kich thich mién dich chira oligonucleotit kich thich mién dich
va ché pham didu bién mién dich, trong d6 oligonucleotit kich thich mién dich c6 it nhét

mot motip CpG va trinh ty gidu nucleotit guanin tai hoac gan dau 5’ cua oligonucleotit
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kich thich mién dich, va trong d6 ché phdm diéu bién mién dich chira plasmit axit nucleic

khong ma héa va chét dan phan phéi lipit cation.
M3 ta vin tit cdc hinh vé

Phén ban chét k§ thudt cia sang ché, cling nhu phin mo ta chi tiét sang ché sau
day, s& duoc hiéu rd hon khi duge xem xét két hop vé6i cac hinh v& kém theo. Nhim
muc dich minh hoa cac ché phdm va phuong phép duge mo ta, cac hinh vé thé hién cac
phuong 4n minh hoa v& cac ché phdm va phuong phép; tuy nhién, cac ché phdm va
phwong phap nay khéng bi gidi han & cac phwong 4n cu thé duge md ta. Trong c4c hinh

~

Ve

FIG. 1 minh hoa ciu tric héa hoc cia gdc cholesteryl gin véi cau lién két

tetraetylen glycol.

FIG. 2A va FIG. 2B so sanh tinh sinh miém dich ciia ADN plasmit, ADN plasmit
kich thich mién dich dugc tao phitc véi cac liposom cation, va cac oligonucleotit kich
thich mién dich. FIG. 2A so sanh tinh sinh mién dich ctia ADN plasmit kich thich mién
dich (“pADN”) va pADN dugc tao phirc v6i cac liposom cation (“pADN-F”). FIG. 2B
so sanh tinh sinh mién dich ctia pADN, pADN-F, va oligonucleotit kich thich mién dich
GCGT3-TG4T c6 cai bién cholesteryl dau 5° (“SChol-GCGT3-TG4T”).

FIG. 3A va FIG. 3B so sanh tinh sinh mién dich cia ADN plasmit kich thich
mién dich, ADN plasmit kich thich mién dich dugc tao phitc v6i cac liposom cation,
oligonucleotit kich thich mién dich, va t6 hop cta ching. FIG. 3A so sanh tinh sinh
mién dich cia pADN, pADN-F, 5Chol-GCGT3-TG4T, pADN két hop véi 5°Chol-
GCGT3-TGAT (“pADN-5Chol-GCGT3-TG4T”), va pADN-F két hgp véi 5Chol-
GCGT3-TGAT (“pADN-F-5Chol-GCGT3-TG4T”), trong d6 céc oligonucleotit kich
thich mién dich & ndng d6 nM va pADN va pADN-F ¢ néng do pg/ml. FIG. 3B md ta
su khac biét vé tinh sinh mién dich gitta pADN, pADN-F, 5Chol-GCGT3-TG4T, pADN
két hop v6i 5°Chol-GCGT3-TG4T (“pADN-5Chol-GCGT3-TG4T”), va pADN-F két
hop véi 5Chol-GCGT3-TG4T (“pADN-F-5Chol-GCGT3-TG4T”), trong do céac
oligonucleotit kich thich mién dich & ndng d6 pM va pADN va pADN-F & nong do
ng/ml;

FIG. 4 minh hoa kha nang cia cac phan doan pADN-F trong kich thich dép Uing
mién dich qua trung gian TLR21 & cac té bao HEK293-bsd-cTLR21. Cu thé, tinh sinh
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mién dich ctia pADN-F duoc bao quan & 4°C dugc so sanh véi tinh sinh mién dich cua
pADN-F thu dugc trong phan két vién (“phan két vien pADN-F”) va dich ndi (“dich ndi
pADN-F”) ctia miu d ly tam.

FIG. 5A va FIG. 5B minh hoa bang d thi kha ning tao ra Dap ing mién dich
qua trung gian TLR21 & c4c té bao HEK293-bsd-cTLR21 ctia pADN-F-5Chol-GCGT3-
TGAT va 5Chol-GCGT3-TGAT lan luot 6 ndng dd cao va ndng do thap.

FIG. 6A va FIG. 6B so sanh kha ning tao ra d4p img mién dich qua trung gian
TLR21 ctia pADN-F-5Chol-GCGT3-TG4T & céc té bao HEK293-bsd-cTLR21 1an lugt
& ndng dd cao va ndng do thap so véi kha ning ctia 5Chol-GCGT3-TG4T thu dugc
trong phan két vién (“phan két vién pADN-F 5Chol”) va phan dich ndi (“phan dich ndi
pADN-F 5Chol”) ctia miu pADN-F da ly tam.

FIG. 7A va FIG. 7B so sanh kha ning tao ra dap img mién dich qua trung gian
TLR21 cua 5Chol-GCGT3-TGAT & cac té bao HEK293-bsd-cTLR21 lan lugt & nong
d6 cao va ndng do thip so v&i kha nang cia 5Chol-GCGT3-TGA4T thu dugc trong phan
két vién (“phin két vién 5Chol”) va phin dich ndi (“phan dich ndi SChol”) ctia mau

pADN-F di ly tam.

FIG. 8A va FIG. 8B so sanh kha niang tao ra dap tmg mién dich qua trung gian
TLR21 & céc t& bao HEK293-bsd-cTLR21 ciia 5Chol-GCGT3-TG4T lan lugt & ndng
d6 cao va ndng do thap (“5Chol-GCGT3-TG4T 4°C”) so véi kha nang ctia pADN-F két
hop v6i 5Chol-GCGT3-TG4T “pADN-F/5-Chol-GCGT3-TG4T”).

FIG. 9A va FIG. 9B so sanh kha ning tao ra dap tmg mién dich qua trung gian
TLR21 & céc té bao HEK293-bsd-cTLR21 cia pADN-F két hop v6i 5Chol-GCGT3-
TG4T (“pADN-F/5-Chol-GCGT3-TG4T”) 14n lugt & ndng do cao va ndng do thap so
v6i kha nang ciia pADN-F két hop v6i 5Chol-GCGT3-TGA4T thu duge trong phan két
vién (“phan két vién pADN-F/5-Chol-GCGT3-TG4T”) va phan dich néi (“phan dich
ndi pADN-F/5-Chol-GCGT3-TG4T”) clia mau pADN-F da ly tam.

FIG. 10A va FIG. 10B so sanh kha ning tao ra dap tmg mién dich qua trung gian
TLR21 & céc té bao HEK293-bsd-cTLR21 cia pADN-F két hop véi 5Chol-GCGT3-
TGAT (“pADN-F-5-Chol-GCGT3-TG4T”) lan lugt & ndng do cao va ndng o thip so
v6i kha ning ciia pADN-F va oligonucleotit kich thich mién dich 5-Chol-GCGT3-
TGA4T.
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FIG. IIA va FIG. 11B so sanh kha ning tao ra d4p tmg mién dich qua trung gian
TLR21 & céc té bao HEK293-bsd-cTLR21 ciia pADN-F két hop véi 5Chol-GCGT3-
TGAT (“pADN-F-5-Chol-GCGT3-TG4T”) 1an luot & ndng do cao va ndng do thap so
v6i kha nang cua pADN-F két hop v6i 5Chol-GCGT3-TGAT thu dugce trong phan két
vién (“phén két vién pADN-F-5-Chol-GCGT3-TG4T”) va phan dich ndi (“pADN-F-5-
Chol-GCGT3-TG4T”) clia mau pADN-F d ly tm.

FIG. 12A va FIG. 12B so sanh kha ning tao ra d4p tmg mién dich qua trung gian
TLR21 & céc té bao HEK293-bsd-cTLR21 ctia pADN-F, oligonucleotit kich thich mién
dich GCGT3-TG4T, va pADN-F dugc tao phuc 1an luot & néng dd cao va néng do thép
véi GCGT3-TG4AT (“pADN-F-GCGT3-TG4T”).

FIG. 13A va FIG. 13B so sanh kha ning tao ra dap tmg mién dich qua trung gian
TLR21 & cac té bao HEK293-bsd-cTLR21 ctia pADN-F két hop véi oligonucleotit kich
thich mién dich GCGT3-TG4T (“pADN-F-GCGT3-TG4T”) 1an luot & ndng dd cao va
ndng do thap so vdi kha niang ciia pADN-F két hop véi oligonucleotit kich thich mién
dich GCGT3-TGA4T thu dugce trong (“phan két vién pADN-F-GCGT3-TG4T”) va phan
dich ndi (“phén dich ndi pADN-F-GCGT3-TG4T”) ciia miu pADN-F d3 ly tam.

FIG. 14 md ta két qua hiéu gia trc ché su ngung két hong cau (Haemagglutination
inhibition - HI) (Log2) (v&i do 1éch chudn) ddi véi ODN1 (GCGT3-TG4T-5Chol) vao
ngay 14 (biéu dd trén) va 21 (biéu db dwdi) sau khi ching ngira (pv). Cac du hoa thi
thé hién muc y nghia (*= c6 nghia dén ****= ¢4 y nghia cao).

FIG. 15 mo ta két qua hiéu gi4 HI trung binh (Log2) (v6i do 1éch chuan) di véi
ODNI1 (GCGT3-TG4T-5Chol) trong toan bd qua trinh nghién ctru.

FIG. 16 md ta két qua hiéu gia HI trung binh (Log2) (v6i d6 1éch chuan) déi véi ODN2
(GCGT3-TGAT) vao ngay 14 (biéu dd trén) va 21 (biéu db dudi) sau khi ching ngira. Cac diu
hoa thi thé hién murc ¥ nghia (*= c¢6 nghia dén ****= c6 y nghia cao).

FIG. 17 m6 ta két qua hiéu gia HI trung binh (Log2) (v&i do 1éch chuén) dbi vai
ODN2 (GCGT3-TG4T) trong toan bd qua trinh nghién ctru.

FIG. 18 mo ta két qua hiéu gia HI trung binh (Log2) (vi do léch chuan) ddi véi
ODN3 (2006-PTO) vao ngay 14 (biéu dd trén) va 21 (biéu dd dudi) sau khi chiing ngira.

Cac d4u hoa thi thé hién muc ¥ nghia (*= ¢4 nghia dén ****= ¢4 y nghia cao).
yng g yng

5/192



52245 6/192

FIG. 19 md ta két qua hiéu gid HI trung binh (Log2) (véi do 1&ch chuan) dbi véi
ODN?3 (2006-PTO) trong toan bd qua trinh nghién ctru.

FIG. 20 mo ta két qua hiéu gia HI trung binh (Log2) (véi do léch chuin) ddi véi
dbi ching duong va dbi chimg 4m cua thir nghidm vao ngay 14 (biéu d trén) va 21
(biéu dd dudi) sau khi chung ngira. Cac d4u hoa thi thé hién mirc ¥ nghia (*= ¢ nghia

dén ****= ¢4 y nghia cao).

FIG. 21 mo6 ta két qua hiéu gié HI trung binh (Log2) (véi do léch chuin) ddi véi

d6i chting dwong va dbi ching 4m ctia thir nghiém trong toan b qua trinh nghién ciru.

FIG. 22 md ta két qua hiéu gia HI trung binh (Log2) (v6i do 1éch chuén) & céc ndng

d6 t6i wu nhit cia ODN trong toan bd qud trinh nghién cttu so véi chi ¢6 vacxin NDV.

FIG. 23 md t& két qua hidu gia HI trung binh (Log2) (véi d6 léch chuén) & cdc nong
d6 51 wu nhat cia ODN vao ngay 14 (biéu dd trén) va 21 (biéu do dudi) pv so véi chi
c6 vacxin NDV.

MO ta chi tiét sang ché

Céc ché phim va phuong phap duoc boc 16 ¢6 thé duoc hiéu mot cach dé dang
hon bang cach tham chiéu dén phin mé ta chi tiét sau day két hgp véi c4c hinh vé kém
theo, nhitng muc nay 1a mot phin ctia ban mé ta. Can hiéu rang cac ché phdm va phuong
phap dugc bdc 10 khong chi gisi han & cac ché phim va phuong phép cu thé dugc md
ta va/hodc thé hién & day, va thuat nglt dugc str dung & day chi nham muc dich mo ta
cac phuong 4n cu thé 1am vi du va khong dy dinh dé gidi han cac ché phim va phuong

phap duogc yéu cau bao hd.

Trir khi dugc dé cap cu thé theo cach khéc, viéc mé ta batky vé co ché hodc cach
thirc hoat dong hodc nguyén nhan c6 thé c6 dé cai thién nghia 1a chi nhim minh hoa, va
cac ché phdm va phuong phép duge bdc 16 khong bi gidi han boi tinh chinh xac hodc
khong chinh x4c ctia co ché hogc cach thic hoat dong hodc nguyén nhén bt ky dé cai

thién dugc dé xuat nhu vay.

Trong toan bd ban mo ta, phan mo ta dé cap dén cac ché pham va phuong phép
stt dung cac ché phém nay. Khi ban md ta md ta hodc yéu cau bao ho mot ddu hiéu hoic
phuong 4n c6 lién quan dén ché pham, d4u hiéu hodc phuong 4n nhu vay c6 thé &p dung

ngang bang v&i phuong phép sir dung ché pham d6. Tuong tu, khi ban mo t4 mo ta hogdc
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yéu cau bao ho mot ddu hidu hoic phuong an c6 lién quan dén phuong phép sir dung

ché phim d4u hiéu hozc phuong 4n nhur vy c6 thé 4p dung ngang bang v6i ché pham.

Khi khoang tri s6 dugc biéu thi, phuong 4n khéc bao gbm tir mot tri s6 cu thé
va/hodc dén tri s6 cu thé khac. Ngoai ra, tham chiéu dén céc tri s6 duoc néu trong khoang
bao gdm ting tri s6 va tht ca céc tri s trong khoang d6. Tat ca c4c khoang 1a bao gdm
céc ddu mut va c6 thé két hop duoc. Khi céc tri s6 dugc biéu thi dudi dang xAp xi, bang
cach st dung tir ding trudce “khoang”, can hiéu ré‘mg tri s6 cu thé tao ra mot phuong an
khéc. Tham chiéu dén tri s6 biang sé cu thé bao gdm it nhét tri s cu thé d6, trir khi ngit

canh r0 rang chi ra khéc.

Can hiéu rang cac ddu hiéu nhét dinh ctia cac ché pham va phuong phép duoc bd
10 ma dé r6 rang, dugc md ta & day trong ngft canh cua cac phwong 4n riéng 18, cling cd
thé dwgc dua ra ¢ dang két hop trong mot phuwong 4n. Tri lai, cic diu hi€u khac nhau
cta cac ché phim va phuong phéap duoc boc 16 ma dé ngan gon, duge md ta trong ngit
canh cia mot phwong 4n don nhét, ciing c6 thé dugc dwa ra dang tach riéng hodc dang

két hop nho hon.
Nhu duoc st dung & déy, dang sb it bao gdm dang s6 nhiéu.

“Pdng sir dung” nhu duoc st dung & day chi viéc st dung ché pham diéu bién
mién dich két hop v6i oligonucleotit kich thich mién dich dé dat dugc hiéu qua kich
thich mién dich mong mudn. Ché phim diéu bién mién dich va oligonucleotit kich thich
mién dich c6 thé dugc ddng sir dung dudi dang cac ché pham riéng r& hoic sir dung
cing nhau dudi dang ché phdm don nhit. Néu ché phidm didu bién mién dich va
oligonucleotit kich thich mién dich 1a cac ché pham riéng r&, ching c6 thé duoc dong
sir dung theo kiéu ding ddng thoi hodc 1an luot theo thit tu. DPé ddng st dung theo thi
tu, c6 thé c6 do tré tinh theo phit, gid, hodc tham chi mot hodc nhiéu ngay gitta lan sur
dung ché pham diéu bién mién dich va lan sir dung oligonucleotit kich thich mién dich.

Nhu duoce sir dung ¢ diy, “dung hop” chi viée tao ra lién két hoa hoc gitra hai
chit phan ung héa hoc. Trong ngit cdnh ctia ban md ta nay, dung hop thudng chi nhét
1a viéc két hop céac phén tir cu thé thanh oligonucleotit. Vi du, loat cdc nucleotit thymin
c6 thé dung hop vao dau 3’ cia oligonucleotit.

Nhu duoc st dung ¢ day, “trinh ty G-quartet” chi su trai rong cua cac géc guanin

lién tiép gan dau 5° cua oligonucleotit ma lam cho oligonucleotit c6 thé twong tac véi
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cac trinh ty G-quartet khac dé tao ra G-quartet. G-quartet ting cudng cac dic tinh kich
thich mién dich cua axit nucleic. Vi du, c4c oligonucleotit chira trinh ty G-quartet ¢ thé
twong tac, tao ra cac G-quartet. Cac trinh tu G-quartet & vung khéi dau ctia gen c6 thé
tao ra cac cau triuc bac bbn c6 lién quan dén diéu hoa su biéu hién gen. trong khi trinh
tu G-quartet khong bi gidi han & trinh tu cu thé bat ky, vi du v& trinh ty G-quartet 13
TGGGGT.

Nhu duoc st dung & day, “trinh ty G-wire”, “trinh tu G wire,” “trinh tw Gwire”
va cac thuat ngir lién quan, chi nhiéu, thudng 13 hai, trong s it nhat bdn nucleotit guanin
lién tiép. Nhidu nucleotit guanin, nim tai hogic gan dau 5° ciia oligonucleotit, dugc tach
boi hai hodc nhidu nucleotit khong phai 1a guanin (trc 1a thymin). Céc trinh tu G-wire
¢6 kha nang tuong tac véi cac trinh tir G-wire khac dé tao ra cAu tric G-wire. CAu tric
G-wire 6 thé tang cuong cac dic tinh kich thich mién dich cta axit nucleic. Trinh ty G-
wire 1am vi du 13 GGGGTTGGGG (SEQ ID NO: 257) hodc GGGGTTGGGGTTIT
(SEQ ID NO: 258).

Nhu dugc st dung & day, cac thuat ngit “trinh ty giau nucleotit guanin,” “trinh
tw gidu guanin” va tuong tu, chi c4c trinh ty chira loat cdc nucleotit guanin lién tiép,
thudng tir bdn dén sau nucleotit guanin, hodc ving axit nucleic, thudng nam tai hodc
gan diu 5° cua oligonucleotit ¢6 nhidu nucleotit guanin hon so véi nucleotit adenin,
xytosin, hodc thymin. Trinh ty gidu guanin nhu duge mo ta & day co thé tang cuong cac
dic tinh kich thich mién dich ctia oligonucleotit. Ca trinh ty G-quartet va G-wire déu

thudc loai trinh ty giau nucleotit guanin.

Thuét ngit “ché pham diéu bién mién dich” nhu dugce st dung & dy chi ché pham
chtta it nhit plasmit axit nucleic sinh mi&n dich va chit dan phéan phéi liposom. Theo
mot s khia canh cua sang ché, cac ché pham va phuong phap, plasmit axit nucleic c6
thé khong ma hoa yéu t6 sing mién dich cu thé va c6 thé sinh mién dich dua vao céc dic
tinh vdn ¢6 cua plasmit axit nucleic. Theo mot s6 khia canh, chét dan phén phéi liposom

1a cation.

“Plasmit axit nucleic sinh mién dich” 1a plasmit axit nucleic ma, khi dugc phat
hién boi hé mién dich cua dong vét co xwong séng, kich hoat dép tng mién dich. Mot
s§ plasmit axit nucleic sinh mién dich bao gdm ty 18 phan tram motip CpG dinucleotit

tang so vdi céc trinh tu plasmit axit nucleic cé trong tu nhién & mot s6 dong vat c6 xuong
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sdng. Khong bi rang budc boi 1y thuyét, da cho ring métip CpG dinucleotit ting ¢ trong
axit nucleic ¢6 ngudn gde tir vi khuan, va do d9, axit nucleic gidu CpG nhu vay thé hién
12 yéu t6 la d6i v6i cac hang rdo bao vé mién dich cta vat chu. Céc plasmit axit nucleic
sinh mién dich c¢6 thé chtta cac nucleotit khéng c6 trong tu nhién va din xuét cua

nucleotit.

“Ché pham kich thich mién dich” nhw dwoc st dung & ddy chi ché pham chta
ché phim didu bién mi&n dich va oligonucleotit kich thich mién dich. Theo mot s6 khia
canh, oligonucleotit kich thich mién dich va ché phim diéu bién mién dich bao gdm
dang bao ché don tirc 1a ché phdm kich thich mién dich. Theo mdt s6 khia canh,
oligonucleotit kich thich mién dich c6 thé ¢6 lién quan vé& m3t vét Iy v6i chat din phan

phdi liposom ctia ché pham dic¢u bien mién dich.

Nhu dugc sir dung ¢ ddy, “chén” chi viéc thém (céac) nucleotit cu thé & cac vi tri

cu thé trong qua trinh tdng hop oligonucleotit.

Nhu dugce st dung & day, “dinh hudng song song” chi twong tac c6 hudng gitta
céc oligonucleotit khac nhau. Vi dy, cac oligonucleotit riéng r& dugc dinh hudng theo

cling chiéu tir 5° dén 3’ 14 dwgc dinh hudéng song song.

Nhu dugc st dung & day, “ty 1& phan tram tuong ddng” va cac thuét ngit twong
tu duoc st dung dé mo ta mdi quan hé vé trinh tu giita hai hodc nhiéu axit nucleic,
polynucleotit, protein, hodc polypeptit, va duoc hiéu trong ngit canh va két hop véi cac
thuét ngit bao gdm: (a) trinh tu tham chiéu, (b) cira s6 so sanh, (c) do twong dong vé

trinh tu va (d) ty 1& phan trim tuong ddng vé trinh tu.

(a) “Trinh ty tham chiéu” dugc xac dinh 13 trinh tu dugc st dung 1am co s& dé so
sanh trinh tu. trinh tu tham chiéu c6 thé 12 trinh tu con hodc toan bd trinh tu
da dinh; vi du, doan ciia cADN hodc trinh tu gen c6 chidu dai day du, hoic
cADN hodc trinh tu gen hoan chinh.

(b) “Cira sb so sanh” bao gdm tham chiéu dén doan da dinh 1ién ké cua trinh t
polynucleotit, trong d6 trinh tu polynucleotit c6 thé duoc so sanh véi trinh tu
tham chiéu va trong d6 phan trinh tw polynucleotit trong cira 50 so sanh c6 thé
chtra cac doan b6 sung, thay thé, hodc x6a bo (tirc 1 doan trdng) so véi trinh
tu tham chiéu (ma khong chira cac doan bd sung, thay thé, hay x6a bo) dé sap

thdng hang t&i wu hai trinh ty. Ngudi c6 hiéu biét trung binh vé linh vuc nay
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hiéu ring dé tranh su twong tu cao mdt cach khong chuin x4c véi trinh tu
tham chiéu do viéc dua vao cac khoang trdng trong trinh tu polynucleotit,

diém phat khoang tréng tudng dwgc dua ra va duoc trir tir s6 doan phit hop.

(¢) Phuong phép sdp thing hang cac trinh tu dé so sanh cling da dugc biét 16
trong linh vic nay. Viéc sip thing hang t6i uru céc trinh tu dé so sanh c6 thé
dugc tién hanh b@fmg thuét toan thdu xa cuc bo ctia Smith va Waterman, Adv.
Appl. Math., 2: 482, 1981; bing thuét toan sip thing hang thau xa cua
Needleman va Wunsch, J. Mol. Biol., 48: 443, 1970; béng cach tim kiém
phuong phéap tuong ty ciia Pearson va Lipman, Proc. Natl. Acad. Sci. USA,
8: 2444, 1988; bang cach thyuc hién nhitng thuit todn nay bang m4y tinh, bao
gdm nhung khéng chi gigi han &: CLUSTAL trong chuong trinh PC/Gene
cia Intelligenetics, Mountain View, Calif., GAP, BESTFIT, BLAST,
FASTA, va TFASTA trong géi phdn mém Wisconsin Genetics Software
Package, Genetics Computer Group (GCG), 7 Science Dr., Madison, Wis.,
USA; chuong trinh CLUSTAL ciling dugc mo ta rd boi Higgins va Sharp,
Gene, 73: 237-244, 1988; Corpet, et al., Nucleic Acids Research, 16:881-90,
1988; Huang, et al., Computer Applications in the Biosciences, 8:1-6, 1992;
va Pearson, et al., Methods in Molecular Biology, 24:7-331, 1994. Ho chuong
trinh BLAST c6 thé dugc st dung dé tra ctru co so dit liéu twong tu bao g@)m:
BLASTN cho céc trinh ty nucleotit dugc quan tdm so v6i cac trinh tu trong
co sG dir 1liéu nucleotit; BLASTX cho cac trinh tu nucleotit dugc quan tdm so
v6i céac trinh tu trong co s& dit liéu protein; TBLASTN cho céc trinh ty protein
duge quan tm so véi c4c trinh ty trong co s¢ dit liéu nucleotit; va TBLASTX
cho céc trinh tu nucleotit duwgc quan tdm so véi cac trinh tu trong co s¢ dit
liéu nucleotit. Xem, cac quy trinh hién c6 trong tai liéu Molecular Biology,
Chapter 19, Ausubel, et al., Eds., Greene Publishing va Wiley-Interscience,
New York, 1995. Phién ban méi ctiia cac chuong trinh néu trén hodc céac
chuong trinh méi 16 rang s& kha dung trong tuong lai, va ¢6 thé dugc st dung

theo ban md ta nay.

(d)“Ty 1é phan trdm twong ddng” nghia 13 tri s6 dwoc x4c dinh bang cach so sanh
hai trinh ty dugc sip thing hang t6i wu qua cira s6 so sanh, trong d6 phan trinh

tu polynucleotit trong cira s6 so sanh c¢6 thé bao gdm cic doan bd sung, thay
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thé, hodc x6a bo (tirc 1a khoang trdng) so vé6i trinh tir tham chiéu (khong bao
gdm cac doan b sung, thay thé, hodc x6a bo) dé sap thang hang t61 wu hai
trinh ty. T¥ 18 phan tram duoc tinh toan bang cach xac dinh s6 vi tri ma & do
¢6 cac bazo axit nucleic & ca hai trinh ti dé tao ra s6 vi trf khép nhau, chia sé
cac vi tr khép cho téng s6 vi trf trong cira s6 so sanh va nhan két qua véi 100

dé tao ra ty 1¢ phan tram do twong ddng vé trinh tur.

“Luong hitu hiéu diéu tri” chi luong ché phdm diéu bién mién dich va/hoic
oligonucleotit kich thich mién dich hodc lugng ché phim kich thich mién dich diéu tri

cho d6i twong.

“Luong c6 tac dung hiép dong” chi luong ché phidm diéu bién mién dich va
oligonucleotit kich thich mién dich ma tao ra tac dung hiép déng, hoéc tac dung cao hon
tac dung cong hop trong viéc didu tri cho dbi twong. Thuat ngit “d6i twong” nhur duge
st dung & dy duoc du dinh dé chi dong vat bat ky, nhung cu thé 1, cac loai chim. “Cac
loai chim” bao gém, nhung khong chi gi6i han &, ga, ga tdy nudi, chim nude va gia cAm

]am ngudn thirc dn khéc bat ky.

Nhu duogc st dung & day, “diéu tri” va céc thuét ngtt tuong tu chi viéc [am giam
d6 nghiém trong va/hodc tAn sudt cua céac triéu chimg nhiém bénh, loai trir cac triéu
ching va/hodc nguyén nhéan gay ra cac triéu chimg d6, giam tin suat hoic kha ning mac
cac tri¢u chung va/hodc nguyén nhéan ctia ching, va/hodc cai thién hodc khéc phuc cac

tdn thét tric tiép hodc gian tiép do tdc nhan gay nhidm gay ra.

Céac thuat ngit khac lién quan dén céac khia canh duoc mo ta dugc sir dung trong
ban md ta va cac yéu cau bao hd. Céc thuét ngit nhu vay duoc dwa ra véi ¥ nghia thong
thuong cua chung trong linh vuc nay trur khi dugce chi dinh khic. Céc thuét ngir khac
dugc xé4c dinh cu thé & day dugc hiéu theo cach théng nhét v6i cac dinh nghia dugc dua
ra & day.

Céc ché pham kich thich mién dich dugc dé xuat & ddy chira ché pham diéu bién
mién dich chira plasmit axit nucleic va chit dan phan phdi liposom va oligonucleotit
kich thich mién dich ¢6 it nhit mot motip CpG va trinh tu gidu nucleotit guanin tai hodc

gan diu 5° ctia oligonucleotit kich thich mién dich.

Céc oligonucleotit kich thich mién dich, nhu dugc md ta & day, c6 thé twong tac

véi TLR21 dé kich hoat dép tmg mién dich. C4c oligonucleotit kich thich mién dich
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chira {t nhat mét dinucleotit métip CpG khdng duoc metyl hda, ma twong tic v6i cac thu
thé nhén biét mam bénh duogc biéu hién trong sinh vat chil. Cac oligonucleotit kich thich
mién dich ciing c6 trinh ty gidu nucleotit guanin. Cac trinh tir ndy c6 thé tao thuan loi
cho viéc gép cudn soi ADN thanh céu tric bac bdn hodc thuc day su két tu mot hodc
nhiéu oligonucleotit kich thich mién dich ma c6 trinh tu ting cudng guanin. Trinh tu
gidu guanin khong nhét thiéu chira toan céc nucleotit guanin, ma nucleotit ndy can dugc
lam giau. Trinh ty giau guanin, nhu dugc mo ta trén day va minh hoa trong ban mo ta,
thudng nim tai hodic gn (trong khoang bdn nucleotit) dau tan ciing ciia oligonucleotit.
Thao téc bd sung trén trinh ty va cAu tric oligonucleotit ¢ thé ting cuong kha ning cua
oligonucleotit kich thich mién dich trong kich thich TLR21. Do dé, theo mdt phuong
an, ban mo ta bao gdm ché pham kich thich mién dich chira it nhat mot oligonucleotit
kich thich mién dich ¢6 it nhat mot métip CpG va trinh tu gidu guanin bat dau tai hodc

trong khoang bdn nucleotit dau 5’ cia oligonucleotit kich thich mién dich.

Theo mdt s6 khia canh trong ban md ta, viéc thém céc doan nucleotit guanin vio
d4u 5° cua oligonucleotit kich thich mién dich chira CpG c6 thé cai thién déng ké tinh
sinh mién dich ciia oligonucleotit kich thich mién dich. Khong chi vi tri cta trinh tu
guanin trong oligonucleotit kich thich mién dich 4nh huéng dén kha ning tang cudong
hoa héa TLR21, ma ca thanh phan cua trinh tu ciing c6 anh hudng. Vi Iy do nay, theo
mét s khia canh trong ban md ta, cac trinh tu giau guanin chra nhém nhiéu nucleotit
guanin lién tiép.

Theo mot s6 phwong an, trinh ty gidu guanin chira nhém nhiéu nucleotit guanin
lién tiép thtr nhét. Theo mdt s6 khia canh, nhém nhiéu nucleotit guanin th nhat chtra
hai dén tdm nucleotit guanin. Theo mot s6 khia canh, nhém nhiéu nucleotit guanin thir
nhét chtra hai nucleotit guanin. Theo mot s§ khia canh, nhém nhiéu nucleotit guanin thir
nhét chira ba nucleotit guanin. Theo mét s khia canh, nhém nhiéu nucleotit guanin thir
nhét chtra bbn nucleotit guanin. Theo mdt sé khia canh, nhém nhiéu nucleotit guanin
tht nhét chira ndm nucleotit guanin. Theo mot sd khia canh, nhém nhiéu nucleotit guanin
th nhét chira sdu nucleotit guanin. Theo mdt s khia canh, nhém nhiéu nucleotit guanin
th nhét chira bay nucleotit guanin. Theo mot s6 khia canh, nhém nhiéu nucleotit guanin
thir nhét chira tdm nucleotit guanin. Theo cac khia canh khéc nita, nhom nhiéu nucleotit

guanin thir nhit chira nhidu hon tam nucleotit guanin.
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Theo mot s phuong 4n ciia sang ché, oligonucleotit chira SEQ ID NO: 16, 17,
18, 19, 20, 21, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72,73,74, 77,78, 81, 82, 85, 86, 89, 90, 92, 93, 96, 97, 100, 102, 104, 106, 108, hodc
143. Theo cic phuong 4n khéac, trinh ty giau guanin chra TTAGGG,
TTAGGGTTAGGG (SEQ ID NO: 261), TTTTGGGG, GGGGTTTIT,
GGGGTTTTGGGG (SEQ ID NO: 262), TTAGGG, TTAGGGTTAGGGTTTT (SEQ
ID NO: 263), TGTGGGTGTGTGTGGG (SEQ ID NO: 269), GGAGG, TGGAGGC,
hoic TGGAGGCTGGAGGC (SEQ ID NO: 264). Theo cac phuong 4n khac nita,
oligonucleotit chira SEQ ID NO: 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120,
124,125, 126, 127, 129, 130, 131, 134, 136, 137, hodc 138.

Mot doan nucleotit guanin don khong phai 1a bién dbi duy nhit & ddu 5° ma co
thé tang cudng kich thich TLR21. Vi duy, céc trinh tu giau adenin, Xytosin, va thymin
cling c6 thé duoc thém vao du 5° cua oligonucleotit c6 mdtip CpG va dan dén su kich
thich TLR21 dugc ting cudong, mac du it hon so véi mire d tang cudong do céc trinh ty
gidu guanin & dau 5’ ctia oligonucleotit dem lai. Trong khi mt nhém nhiéu gbc guanin
duy nht & diu 5 cia oligonucleotit ¢6 thé tao ra sw kich thich TLR21, cic nhém nhiéu
nucleotit guanin bd sung trong trinh tu gidu guanin c6 thé con ting cudng thém cac dac
tinh kich thich cua oligonucleotit. Do do, theo mot s6 khia canh, oligonucleotit trong
ban mo ta chira nhém nhiéu nucleotit guanin thit hai ndm gitta nhém nhiéu nucleotit

guanin thi nhét va it nhat mot métip CpG.

Theo mdt s6 khia canh, nhém nhiéu nucleotit guanin chira trinh ty G-quartet.
Theo mét s6 phuong 4n, nhém nhiéu nucleotit guanin thi nhét, nhém nhiéu nucleotit
guanin tht hai, hodc ca hai nhém chwra trinh ty G-quartet. C4c trinh ty G-quartet, nhu
x4c dinh trén day, cling cho phép tuong tac giita cac oligonucleotit. Khong bi rang budc
boi 1y thuyét, twong tac & dau 5 cua cac oligonucleotit cho phép su tap trung cac motip
dinucleotit CpG va ting cudng co hdi twong tmg dé nhan biét boi TRL21. Theo mot s
phuong 4n, ché pham kich thich mién dich con chua it nhét mot oligonucleotit bd sung
¢6 trinh tu G-quartet, trong d6 oligonucleotit va it nhit mot oligonucleotit bd sung c6
hudng song song trong cau tric bac bdn. Theo mdt sé khia canh, trinh tw G-quartet chira
TGGGGT.
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Mot trinh tu gidu guanin khac ma c6 thé dugc bd sung tai hodc gan dau 5° cia
oligonucleotit c6 cac métip CpG 14 trinh tuw G-wire. Theo mot sd khia canh trong ban
mo t4, nhém nhiu nucleotit guanin thir nhét va th hai chta trinh tu G-wire. Theo mot
s6 khia canh, trinh tu G-wire chita SEQ ID NO: 257 hodc 258. Theo céc khia canh khac
nita, trinh tu G-wire chira SEQ ID NO: 141, 142, 176, 177, 178, 179, 180, 181, 182,
183, 184, 185, 186, 187, 188, 189, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201,
202, 203, hodac GCGT-Gwire3. Hai nhém nhiéu nucleotit guanin c6 thé dugc phan tach
bing cac nucleotit khong phai 14 guanin, cac dang twong ty nucleotit, hodc doan dém
hodc doan lién két bat ky khac. Vi du, theo mot s6 khia canh trong ban mo ta, nhém
nhiu nucleotit guanin thtr nhat va nhém nhiéu nucleotit guanin thir hai dwoc phan tach
bang it nhét mot nucleotit. Nhu duge sit dung & day, thuat ngit “doan dém” chi lién két
héa hoc gitra cac motip nucleotit twong tw, tuc 13, gitra hai métip CpG hodc gitra hai
motip trinh ty gidu nucleotit guanin, trong khi d6 thuat ngft “doan lién két” chi lién két
héa hoc gitta cac motip nucleotit kha nhau, tic 13, gifta trinh tu gidu nucleotit guanin va
mdtip nucleotit khac, vi du métip CpG. Cac thuét nglt “doan dém” va “doan lién két”
duoc st dung dé 1am 13 trong viéc mé ta khia canh vé oligonucleotit ndo dang dugc thao
luan. Tuy nhién, ngudi cé hidu biét trung binh vé linh vuc ndy can hiéu rang cic cu
trac duoc bdc 16 & day cho doan dém co thé thay ddi 13n nhau véi cac clu tric dugce boc

16 & day cho doan lién Kkét, va ngugc lai.

Khong bi rang budc boi ly thuyét cu thé, trinh tu G-wire kich hoat oligonucleotit
6 thé dugc hiéu 13 twong tac va két tu véi cac oligonucleotit khac c6 céc trinh tuw G-
wire. K&t cAu hinh thanh bai su két tu cac oligonucleotit cd cac trinh tu G-wire dugc goi
13 két cAu G-wire, va su tich tu cc oligonucleotit nay va métip CpG c6 thé dan dén su

kich thich TLR21 duogc tang cuong.

Céc trinh ty giau guanin c6 thé duge tach khoi cic motip nucleotit CpG bang cac
nucleotit, dang tuong tu nucleotit, hodc cac doan lién két khic. Do d6, theo mét sb
phuong an trong ban md ta, oligonucleotit con chtra doan lién két gitra trinh tu gidu
guanin va it nhit mét motip CpG & doan sau. Nhu duge sir dung & ddy, “doan sau” nghia
1a theo chiéu 5> = 3’; tic 13, nucleotit hodc motip & “doan sau” 12 nucleotit hodc mdtip
& dau 3’ cua phén trinh tur so sanh. “Doan trudc” nghia la theo chiéu tir 3° 2 5°; e 13,
nucleotit hodc métip & “doan trudc” 1a nucleotit hodc mdtip & dau 5° clia phan trinh tu

so sanh. Doan lién két khong nhat thiét lién ké truc tiép v6i trinh ty gidu guanin hogc
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métip CpG; ma doan lién két cin phai nim gifra hai métip trinh tu bat ké viéc xen k&
cac trinh tu gitta trinh ty giau guanin va doan lién két, cling nhu gitra métip CpG va
doan 1ién két. Theo mdt s6 phuong 4n trong ban mo ta, doan lién két chtra it nhéit ba
nucleotit. Poan lién két ciing c6 thé khong chira cac bazo nito. Vi du, theo mdt s6 khia
canh, doan lién két 13 hexaetylenglycol, propandiol, trietylenglycol, hodc cac dan xudt
cua ching. Trong cac vi du khac, oligonucleotit ¢c6 doan lién két chira 2006-PDE5dG4-
X1 hoéc 2006-PDE5dG4-X3.

Céac métip dinucleotit CpG cé mat trong cac oligonucleotit trong ban mo ta dugce
cho 12 cac PAMP duoc nhén biét boi TLR21 & ga. Trong khi ngay ca mdtip CpG don
cling c6 thé kich thich TLR21, nhidu CpG c6 trong oligonucleotit c6 thé 1am ting cudng
d6 tinh hiéu TLR21 dugc kich thich. Vi ly do nay, theo mot sb khia canh cua sang ché,
it nhAt mot motip CpG bao gdm hai, ba, bdn, hoic nam motip CpG. Theo mot s6 khia
canh, it nhat mot motip CpG bao gbm séau métip CpG hodc nhidu hon. Theo mot s6 khia
canh, it nhat mot motip CpG bao gdm hai métip CpG. Theo mdt s6 khia canh, it nhat
mdt métip CpG bao gdm ba métip CpG. Theo mot s§ khia canh, it nhat mot métip CpG
bao gdm bén métip CpG. Theo mot sb phuong an, it nhat mot motip CpG bao gdm bdn
mdtip CpG.

Theo mot s phuwong 4n vé cac oligonucleotit dwge mo ta, mdi motip CpG cd thé
duoc tach khoi cac métip CpG khac béng it nhit mot nucleotit hodc dang tuong tu
nucleotit. Theo mot sé phuong 4n, it nhat mot nucleotit 13 hai hodc ba nucleotit thymin.
Theo cac khia canh khéc, it nhat mot nucleotit nam trong khoang tr mot dén bdn
nucleotit, mac di sd nucleotit xen k& cé thé khac nhau tlry thudc vao trinh tu ciia cic
nucleotit xen k& Theo mot sé khia canh, oligonucleotit chira SEQ ID NO: 217, 218,
219, hodc 220. Cac nucleotit lién ké véi CpG cliing véi ban than moétip CpG tao thanh
phin tir trinh tr CpG (vi dy, XCGX, trong d6 X = nucleotit bat ky). Céc oligonucleotit
trong ban mo ta, theo mot s6 khia canh, chira cac don vi trinh tu CpG 12 GCGA, GCGG,
ACGC, CCGC, GCGT, TCGC, hoic td hop bat ky cta ching.

Theo mot s& phuong 4n trong ban md ta, motip CpG chia don vi trinh ty CpG
¢ bén nucleotit. Theo mdt sd khia canh, oligonucleotit chira it nhét hai don vi trinh tu
CpG. Theo mdt s6 khia canh, oligonucleotit chira it nhat ba don vi trinh tu CpG. Theo
mot sd khia canh, oligonucleotit chura it nhét bdn don vi trinh tw CpG. Theo mot sb khia

canh, oligonucleotit chua it nhét nim don vi trinh tu CpG. Theo mot s6 khia canh,
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ligonucleotit chira it nhét sau don vi trinh tw CpG. Theo mot s6 khia canh, oligonucleotit

chira nhiéu hon tAm, mudi, mudi 1am, hodc tham chi hai muoi don vi trinh tu CpG.

Theo cac phuong 4n khac vé céc oligonucleotit duge md ta, mdi motip CpG duoc
phan tach khoi timg métip CpG khac bang doan dém hodc t6 hop ctia doan dém va it
nhét mot nucleotit. Theo mét s6 khia canh, it nhit mot motip CpG duge phén tach khoi
motip CpG khac gan nhit bang doan dém hoic td hop ctia doan dém va it nhat mot
nucleotit, trong khi it nhit hai métip CpG khac 14 lién k& v6i nhau. Mic du cde motip
CpG dugc tach riéng c6 thé ting cuong kha ning kich thich mién dich cta céc
oligonucleotit mong mudn, cac métip CpG lién ké véi nhau da duge cong nhan 13 van

¢6 thé kich thich TLR21.

Poan dém duge st dung dé tach theo dudng thing cac métip CpG c6 thé 1a lién
két bic cAu qua it nhit mot phan cia oligonucleotit nim giita cac mdtip CpG. Poan dém
¢6 thé bao gdm, nhung khong nhét thiét giéi han &, ciu deoxyriboza phosphat, mach
nhiéu cacbon, hodc don vi héa hoc lap lai. Mot dic diém chinh cua doan dém 13 kha
ning tao lién két hoa hoc v6i khung nucleotit ctia oligonucleotit. Do d6, theo mot s6
phuong 4n, doan dém la cau deoxyriboza phosphat. Theo mdt sb phuong an, ciu
deoxyriboza phosphat c6 thé chira cac bazo nito, trong khi theo céc khia canh khéc, cau
deoxyriboza phosphat 13 abasic (khéng c¢6 purin/pyrimidin). Theo mot s khia canh,
oligonucleotit chira SEQ ID NO: 221, chita cau deoxyriboza phosphat abasic.

Theo cac phuong an khac trong ban mo ta, doan dém chira mach cacbon. Mach
cacbon c6 thé chira hai dén muoi hai nguyén tir cacbon. Cac diol chita mach cacbon c6
thé dugc dung lam nhém ruou tan cung, c6 thé phan Gng véi cac nhom rugu va’hodc
phosphat t4n ciing cua oligonucleotit. Theo mot s& phuong 4n, mach cacbon chira hai
nguyén tir cacbon, va theo mot sb khia canh, mach cacbon thu duoc tir etandiol. Theo

mot s& phuong 4n, oligonucleotit chira ODN-X2, trong d6 X2 1a etandiol.

Theo cac phuong an khac, sang ché d& xudt mach cacbon chira ba nguyén tir
cacbon. Theo mdt sé khia canh cua cac phuong an nay, mach cacbon thu dugc tir 1,3-
propandiol. Theo mét sb phuong 4n, oligonucleotit chira CG-Gw2X2, CG-Gw2X2-2,
hodac ODN-X3, CG-Gw2X2-1, CG-Gw2X2-3, CG-Gw2X2-4, CG-Gw2X2-5, CG-
G4T16X2-1, CG-G4T16X2-2, CG-G4T16X2-3, CG-G4T16X2-4, hoac CG-G4T16X2-
5, trong d6 X2 1a mach ba cacbon; 2006-PDE5dG4-X2 trong d6 X2 mach ba cacbon thu
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dugc tir propandiol; hoac SEQ ID NO: 250, trong d6 X4 mach ba cacbon thu dugc tir

propandiol.

Theo cac phuong an khac nita trong ban mo ta, oligonucleotit chira doan dém
mach cacbon, trong d6 mach cacbon chira bdn nguyén tir cacbon. Theo mot sd khia canh
cta cac phuong an nay, mach cacbon thu dugc tr 1,4-butandiol. Theo mdt s6 phuong
an, oligonucleotit chita ODN-X4, trong d6 X4 1a mach bdn cacbon thu dugc tir 1,4-
butandiol.

Theo cac phuong an khac nita trong ban md ta, oligonucleotit chira doan dém c6
don vi hoa hoc ldp lai. Vi duy, theo mot sb phuong an, don vi hoa hoc 1dp lai 1a etylen
glycol. Pon vi héa hoc lap lai ¢6 thé lap lai hai dén mudi hai 1an. Theo mot sé phuong
an, etylen glycol dugc 1ap lai sau 1an. Do d6, theo mdt s6 khia canh, oligonucleotit chira

CCGC-Gw2X1, trong d6 X1 1a doan dém thu dugc tir hexaetylenglycol.

Mic dit cac doan guanin nucleotit & dau tan ciing 3’ clia oligonucleotit néu c6 thi
cling chi tao ra muc kich thich TLR21 thép, céc doan nucleotit khac c6 thé ting cudng
tinh sinh mién dich cho oligonucleotit. Dic biét, theo mot s6 khia canh trong ban mo ta,
oligonucleotit c6 thé chira thém nucleotit tri-thymin & dau tan cting 3’. Theo mot s6 khia
canh, oligonucleotit chtta SEQ ID NO: 204, 205, 206, 207, 208, 209, 210, 211, 212, 213,
214, hodc 215.

Déi v6i mdi oligonucleotit duge md ta & day, ngudi c6 hiéu biét trung binh vé
linh vuc ndy s& thdy dugc ring nucleotit c6 thé dwoc thay thé bang dang tuong tu
nucleotit. C4c oligonucleotit theo mdt s phuong an chira khung phosphodieste, mic du
theo c4c phuong 4n khéc, cac oligonucleotit dwoc mo ta & day cé thé chira khung
phosphorothioat. Trong mot sb truong hgp, cdc khung phosphorothioat ¢6 thé dé san

xuat hon va hiéu qua ve chi phi san xuat hon.

Theo mot s6 phwong 4n trong ban md ta, oligonucleotit ¢ thé chia gbc lipit, ma
¢6 thé 1am tangtinh sinh mién dich cta oligonucleotit. Mot 151 giai c6 thé c¢6 di véi tinh
sinh mién dich gia tang 1a & chd gdc lipit c6 thé c6 chirc ning ting cudng do sinh kha
dung ciia oligonucleotit. Theo mét sb phwong an, gdc lipit ndm tai hodc gan du 5’ cua
oligonucleotit. “Nép” lipit nay c6 thé ngan sy thoai bién, ting cudng d hoa tan, cai
thién d6 6n dinh ciia oligonucleotit trong dugc pham, hoic td hop bat ky ctia céc tac

dung nay. Theo mdt s6 khia canh, gbc lipit 14 cholesteryl.

-17 -



52245 18/192

Liéu lyc cua oligonucleotit kich thich mién dich va ché phim kich thich mién
dich c6 thé dugc dic trung boi ndng d6 c6 hidu qua ban tdi da cta ching (ECso), 14 s6
do ndng do cAn thiét dé gay ra dap g bing mot nira d4p Ung t6i da c6 thé thu dugc
bing céch sir dung ché phdm. Nong d9 nay cang thap, hiéu luc cta oligonucleotit cang
cao. Theo mot sb khia canh trong ban mé ta, ché phdm kich thich mién dich c6 thé c6
ECso trong khoang pM. Theo mot s6 khia canh, ECsondm trong khoang tir khoang 0,1
dén 100 pM. Theo mdt s6 khia canh, ECso nam trong khoang tir khoang 100 dén 200
pM. Theo mét sé khia canh, ECso ndm trong khoang tir khoang 200 dén 300 pM. Theo
mdt sb khia canh, ECsondm trong khoang tir khoang 300 dén 400 pM. Theo mdt sb khia
canh, ECso nim trong khoang tir khoang 400 dén 500 pM. Theo mét s6 khia canh, ECso
nim trong khoang tir khoang 500 dén 600 pM. Theo mot sb khia canh, ECso nim trong
khoang tir khoang 600 dén 700 pM. Theo mdt s6 khia canh, ECso nim trong khoang tir
khoang 700 dén 800 pM. Theo mdt sb khia canh, ECso ndm trong khoang tir khoéng 800
dén 900 pM. Theo mét s6 khia canh, ECso ndm trong khoang tir khoang 900 dén 1 nM.
Theo céc khia canh khac nita, ECso 1a nhé hon khoang 100 pM.

Lién quan dén ndng do oligonucleotit trong ché pham kich thich mién dich, theo
mdot sb khia canh, ndng d6 oligonucleotit nam trong khoang tr khoang 0,1 dén 10 nM.
Theo mot sb khia canh, ndng do oligonucleotit ndm trong khoang tir khodng 10 dén 20
nM. Theo mot s khia canh ndng do oligonucleotit nim trong khoang tir khoang 20 dén
30 nM. Theo mot s6 khia canh, ndng do oligonucleotit ndm trong khoang tir khoang 30
dén 40 nM. Theo mdt sb khia canh ndng do oligonucleotit nam trong khoang tir khoang
40 dn 50 nM. Theo mdt sb khia canh ndng dd oligonucleotit ndm trong khoang tir
khoang 50 dén 60 nM. Theo mot sé khia canh ndng do oligonucleotit nam trong khoang
tir khoang 60 dén 70 nM. Theo mot sd khia canh ndng do oligonucleotit ndm trong
khoang tir khoang 70 dén 80 nM. Theo mot s6 khia canh ndng dd oligonucleotit nim
trong khoang tir khoang 80 dén 90 nM. Theo mot s6 khia canh ndng do oligonucleotit
ndm trong khoang tir khoang 90 dén 100 nM. Theo céc khia canh khac nita, noéng do
oligonucleotit 12 nhdé hon khoang 20 nM.

Ché pham kich thich mi&n dich c6 thé con chira it nhat mdt oligonucleotit b sung
¢6 trinh tu G-wire theo mot s6 phuong an trong ban mo ta. Do trinh tu G-wire tao thuén
1o cho su két tu cac oligonucleotit khac c6 cung trinh ty G-wire hodc ¢ trinh tu G-wire

tuong tu, theo mot khia canh, ché phém kich thich min dich thém chta it nhat mot
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oligonucleotit bd sung c6 trinh tr G-wire. Theo mot s6 khia canh, trong do6 ché phém
kich thich mién dich chira nhiéu oligonucleotit c6 céc trinh tw G-wire, oligonucleotit va

it nhat mot oligonucleotit bb sung co két cdu G-wire.

Kha nang kich thich TLR21 cutia oligonucleotit c6 thé duoc ting cudng thém, theo
mot sb khia canh cua sang ché, bang cach chén cac motip CpG bd sung. Theo mot sb
khia canh, it nhat mot motip CpG 1a nhidu métip CpG, va nhiéu mdtip CpG bao gdm
hai, ba, bdn, hodc nim métip CpG. Khoang cach giita cac métip CpG ¢ thé anh huong
dén cac dic tinh kich thichTLR21 cta oligonucleotit. Vi 1y do nay, mot s6 khia canh vé
oligonucleotit dugc mo ta dé xuét viéc chén it nhat mot nucleotit hodc dang twong tu
nucleotit gifta cac métip CpG. It nhat mét nucleotit c6 thé 1a hai hogic ba nucleotit

thymin.

Céc phuong an dé xuat viéc dua vao mot doan dém gifta mdi motip CpG. Poan
dém can c6 kha nang lién két v4i dau 3” cla soi nucleotit lién ké va véi dau 5’ cua sgi
nucleotit khac. Theo mot s6 khia canh, doan dém la cau deoxyriboza phosphat, ma cé

thé abasic theo mét s6 khia canh.

Poan dém, theo mdt sd khia canh, c6 thé chtra mach cacbon. Theo mot sb phuong
4n, mach cacbon chira hai nguyén tr cacbon. Theo mot s6 khia canh, mach cacbon thu
dugc tir etandiol. Cac phuong an khac d& xuit mach cacbon chira ba nguyén tir cacbon.
Theo mét sb khia canh, mach cacbon thu duoc tir 1,3-propandiol. Theo mot sb phuong
4n, mach cacbon chira bén nguyén tir cacbon, va theo mot sb khia canh mach cacbon
thu duoc tir 1,4-butandiol. Theo cac phuong an khac nita, doan dém chura don vi hoa
hoc 1ap lai. Theo mot sb khia canh, don vi héa hoc 14p lai 12 etylen glycol, va theo mot

s6 khia canh, doan dém thu dugc tir hexaetylenglycol.
Céc oligonucleotit dai dién trong ban md ta dugc xac dinh trong bang 1.

Bang 1: Cac trinh tu oligonucleotit (viét thwong: lién két PTO, viét hoa lién két

PDE)
5Chol-GCGT3- XTGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTT
TG4T SEQIDNO:1 | TT
X = 5'-Cholesteryl
2006-PTO SEQID NO: 3 | tcgtcgttttgtegttttgtegtt
2006-PDE SEQID NO: 4 | TCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE3dG1 | SEQID NO:5 | TCGTCGTTTTGTCGTTTTGTCGTTG
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2006-PDE3dG2 | SEQ ID NO: 6 | TCGTCGTTTTGTCGTTTTGTCGTTGG
2006-PDE3dG3 | SEQID NO: 7 | TCGTCGTTTTGTCGTTTTGTCGTTGGG
2006-PDE3dG4 | SEQID NO: 8 | TCGTCGTTTTGTCGTTTTGTCGTTGGGG
2006-PDE3dG5 | SEQID NO:9 | TCGTCGTTTTGTCGTTTTGTCGTTGGGGG
2006-PDE3dG6 ?(I;ZQ ID NO: TCGTCGTTTTGTCGTTTTGTCGTTGGGGGG
2006-PDE3dG7 ?]EQ ID NO: TCGTCGTTTTGTCGTTTTGTCGTTGGGGGGG
2006-PDE3dG8 ?ZEQ ID NO: TCGTCGTTTTGTCGTTTTGTCGTTGGGGGGGG
2006-PTO SEQ ID NO: 3 tcgtcgttttgtegttttgtegtt
2006-PDEV3 ?EQ ID NO: TCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5SdG1 TEQ ID NO: GTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG2 ??Q ID NO: GGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG3 ?EQ ID NO: GGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG4 ?EQ ID NO: GGGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDES5dG5 ?EQ ID NO: GGGGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG6 %Q ID NO: GGGGGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG7 g(l;:Q ID NO: GGGGGGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDE5dG8 ;EQ ID NO: GGGGGGGGTCGTCGTTTTGTCGTTTTGTCGTT
2006-PDESdA6 SEQ ID NO: AAAAAATCGTCGTTTTGTCGTTTTGTCGTT
22
2006-PDESdC6 | SEQ ID NO: CCCCCCTCGTCGTTTTGTCGTTTTGTCGTT
23
2006-PDESdT6 SEQ ID NO: TTTTTTTCGTCGTTTTGTCGTTTTGTCGTT
24
2006-PDE5dG6- | SEQ ID NO: GGGGGGTmM5cGTmM5cGTTTTGTMScGTTTTGTmS ¢
Me 25 GTT
mSc = S5-metyl-xytidin
2006-PDE5dC6- | SEQ ID NO: CCCCCCTGCTGCTTTTGTGCTTTTGTGCTT
GC 26

=20 -
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2006-PDE5dT6- | SEQ ID NO: TTTTTTTCATCATTTTGTCATTTTGTCATT
CA 27
2006-PTO3dG5 SEQ ID NO: tgggggtcgtcgttttgtecgttttgtegtt

28
2006-PTO5dG6 | SEQID NO: | tcgtcgttttgtcgttttgtegttggggg

29
2006-PDE5dG6- | SEQ ID NO: AGGGGGTCGTCGTTTTGTCGTTTTGTCGTT
Al 30
2006-PDE5dG6- | SEQ ID NO: GAGGGGTCGTCGTTTTGTCGTTTTGTCGTT
A2 31
2006-PDE5dG6- | SEQ ID NO: GGAGGGTCGTCGTTTTGTCGTTTTGTCGTT
A3 32
2006-PDE5dG6- | SEQ ID NO: GGGAGGTCGTCGTTTTGICGTTTTGTCGTT
A4 33
2006-PDE5dG6- | SEQ ID NO: GGGGAGTCGTCGTTTTGICGTTTTGTCGTT
AS 34
2006-PDE5dG6- | SEQ ID NO: GGGGGATCGTCGTTTTGTCGTTTTGTCGTT
A6 35
2006-PDE5dG6- | SEQ ID NO: AAGGGGTCGTCGTTTTGTCGTTTTGTCGTT
Al2 36
2006-PDE5dG6- | SEQ ID NO: GAAGGGTCGTCGTTTTGTCGTTTTGTCGTT
A23 37
2006-PDE5dG6- | SEQ ID NO: GGAAGGTCGTCGTTTTGTCGTTTTGTCGTT
A34 38
2006-PDE5dG6- | SEQ ID NO: GGGAAGTCGTCGTTTTGTCGTTTTGTCGTT
A45 39
2006-PDE5dG6- | SEQ ID NO: GGGGAATCGTCGTTTTGTCGTTTTGTCGTT
A56 40
2006-PDE5dG6- | SEQ ID NO: CGGGGGTCGTCGTTTTGTCGITTTGTCGTT
Cl1 41
2006-PDE5dG6- | SEQ ID NO: GCGGGGTCGTCGTTTTGTCGTTTTGTCGTT
C2 42
2006-PDE5dG6- | SEQ ID NO: GGCGGGTCGTCGTTTTGTCGTTTTGTCGTT
C3 43
2006-PDE5dG6- | SEQ ID NO: GGGCGGTCGTCGTTTTGTCGTTTTGTCGTT
C4 44
2006-PDE5dG6- | SEQ ID NO: GGGGCGTCGTCGTTTTGTCGTITTTGTCGTT
C5 45
2006-PDE5dG6- | SEQ ID NO: GGGGGCTCGTCGTTTTGTCGTTTTGTCGTT
Coé 46
2006-PDE5dG6- | SEQ ID NO: CCGGGGTCGTCGTTTTGTCGTTTTGTCGTT
C12 47
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2006-PDE5dG6- | SEQ ID NO: GCCGGGTCGTCGTTTTGTCGTTTTGTCGTT
C23 48

2006-PDES5dG6- | SEQ ID NO: GGCCGGTCGTCGTTTTGTCGTTTTGTCGTT
C34 49

2006-PDE5dG6- | SEQ ID NO: GGGCCGTCGTCGTTTTGTCGTTTTGTCGTT
C45 50

2006-PDE5dG6- | SEQ ID NO: GGGGCCTCGTCGTTTTGTCGTTTTGTCGTT
C56 51

2006-PDE5dG6- | SEQ ID NO: TGGGGGTCGTCGTTTTGTCGTTTTGTCGTT
T1 52 .

2006-PDE5dG6- | SEQ ID NO: GTGGGGTCGTCGTTTTGTCGTTTTGTCGTT
T2 53

2006-PDE5dG6- | SEQ ID NO: GGTGGGTCGTCGTTTTGTCGTTTTGTCGTT
T3 54

2006-PDE5dG6- | SEQ ID NO: GGGTGGTCGTCGTTTTGTCGTTTTGTCGTT
T4 55

2006-PDE5dG6- | SEQ ID NO: GGGGTGTCGTCGTTTTGTCGTTTTGTCGTT
T5 56

2006-PDE5dG6- | SEQ ID NO: GGGGGTTCGTCGTTTTGTCGTITTTGTCGTT
T6 57

2006-PDE5dG6- | SEQ ID NO: TTGGGGTCGTCGTTTTGTCGTTTTGTCGTT
T12 58

2006-PDE5dG6- | SEQ ID NO: GTTGGGTCGTCGTTTTGICGTTTTGTCGTT
T23 59

2006-PDE5dG6- | SEQ ID NO: GGTTGGTCGTCGTTTTGICGTTTTGTCGTT
T34 60

2006-PDE5dG6- | SEQ ID NO: GGGTTGTCGTCGTTTTGICGITTTGTCGTT
T45 61

2006-PDE5dG6- | SEQ ID NO: GGGGTTTCGTCGTTTTGTCGTTTTGTCGTT
T56 62

2006-PDESdG4- | SEQ ID NO: AGGGTCGTCGTTTTGTCGTTTTGTCGTT
Al 63

2006-PDE5dG4- | SEQ ID NO: GAGGTCGTCGTTTTGICGITTTGTCGTT
A2 64

2006-PDE5dG4- | SEQ ID NO: GGAGTCGTCGTTTTGTCGTTTTGTCGTT
A3 65

2006-PDE5dG4- | SEQ ID NO: GGGATCGTCGTTTTGTCGTTTTGTCGTT
A4 66

2006-PDE5dG4- | SEQ ID NO: CGGGTCGTCGTTTTGTCGTTTTGTCGTT

C1 67

2006-PDE5dG4- | SEQ ID NO: GCGGTCGTCGTTTTGTCGTTTTGTCGTT

C2 68
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2006-PDE5dG4- | SEQID NO: | GGCGTCGTCGTTTTGTCGTTTTGTCGTT

C3 69

2006-PDE5dG4- | SEQ ID NO: | GGGCTCGTCGTTTTGTCGTTTTGTCGTT

C4 70

2006-PDE5dG4- | SEQ ID NO: | TGGGTCGTCGTTTTGTCGTTTTGTCGTT

Tl 71

2006-PDE5dG4- | SEQ ID NO: | GTGGTCGTCGTTTTGTCGTTTTGTCGTT

T2 72

2006-PDE5dG4- | SEQ ID NO: | GGTGTCGTCGTTTTGTCGTTTTGTCGTT

T3 73

2006-PDE5dG4- | SEQ ID NO: | GGGTTCGTCGTTTTGTCGTTTTGTCGTT

T4 74

1668 SEQ ID NO: | TCCATGACGTTCCTGATGCT
75

1668-3dG5 SEQ ID NO: | TCCATGACGTTCCTGATGCTGGGGG
76

1668-5dG4 SEQ ID NO: | GGGGTCCATGACGTTCCTGATGCT
77

1668-5dG6 SEQ ID NO: | GGGGGGTCCATGACGT TCCTGATGCT
78

1826 SEQ ID NO: | TCCATGACGTTCCTGACGTT
79

1826-3dG5 SEQ ID NO: | TCCATGACGTTCCTGACGTTGGGGG
80

1826-5dG4 SEQ ID NO: | GGGGTCCATGACGTTCCTGACGTT
81

1826-5dG6 SEQID NO: | GGGGGGTCCATGACGTTCCTGACGTT
82

BWO006 SEQID NO: | TCGACGTTCGTCGTTCGTCGTTC
83

BWO006-3dG5 SEQ ID NO: | TCGACGTTCGTCGTTCGTCGTTCGGGGG
84

BW006-5dG4 SEQ ID NO: | GGGGTCGACGTTCGTCGTTCGTCGTTC
85

BW006-5dG6 SEQ ID NO: | GGGGGGTCGACGTTCGTCGTTCGTCGTTC
86

D-SLO1 SEQ ID NO: | TCGCGACGTTCGCCCGACGTTCGGTA
87

D-SLO1-3dG5 SEQ ID NO: | TCGCGACGTTCGCCCGACGTTCGGTAGGGGG
88

D-SLO1-5dG4 SEQID NO: | GGGGTCGCGACGTTCGCCCGACGTTCGGTA
89
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D-SLO1-5dG6 SOEQ ID NO: GGGGGGTCGCGACGTTCGCCCGACGTTCGGTA
2395 SEQ ID NO: TCGTCGTTTTCGGCGCGCGCCG
91
2395-5dG4 SEQ ID NO: GGGGTCGTCGTTTTCGGCGCGCGCCG
92
2395-5dG6 SEQ ID NO: GGGGGGTCGTCGTTTTCGGCGCGCGCCG
93
M362 SEQ ID NO: TCGTCGTCGTTCGAACGACGTTGAT
94
M362-3dG5 SEQ ID NO: TCGTCGTCGTTCGAACGACGTTGATGGGGG
95
M362-5dG4 SEQ ID NO: GGGGTCGTCGTCGTTCGAACGACGTTGAT
96
M362-5dG6 SEQ ID NO: GGGGGGTCGTCGTCGTTCGAACGACGTTGAT
97
2007-PDE SEQ ID NO: 98| TCGTCGTTGTCGTTTTGTCGTT
2007-PDE3dG5 | SEQ ID NO: 99| TCGTCGTTGTCGTTTTGTCGTTGGGGG
2007-PDE5dG6 | SEQ ID NO: GGGGGGTCGTCGTTGTCGTTTTGTCGTT
100
CPG-202 SEQ ID NO: GATCTCGCTCGCTCGCTAT
101
CPG-202-5dG6 [EQ ID NO: 102 | GGGGGGGATCTCGCTCGCTCGCTAT
CPG-685 SEQ ID NO: TCGTCGACGTCGTTCGTTCTC
103
CPG-685-5dG6 SEQ ID NO: GGGGGGTCGTCGACGTCGTTCGTTCTC
104
CPG-2000 SEQ ID NO: TCCATGACGTTCCTGCAGTTCCTGACGTT
105
CPG-2000-5dG6 Sf O% ID NO: GGGGGGTCCATGACGTTCCTGCAGTTCCTGACGTT
CPG-2002 SEQ ID NO: TCCACGACGTTTTCGACGTT
107
CPG-2002-5dG6 [SEQ ID NO: GGGGGGTCCACGACGTTTTCGACGTT
108
2006-T4-PDE SEQ ID NO: 109| TTTTTCGTCGTTTTGTCGTTTTGTCGTT
2006-HuTel-1 SEQ ID NO: TTAGGGTCGTCGTTTTGTCGTTTTGTCGTT
110
2006-HuTel-2 SEQ ID NO: TTAGGGTTAGGGTCGTCGTTTTGTCGTTTTGTCGT
111 i
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2006-PDE-Oxyl SEQ ID NO: TTTTGGGGTCGTCGTTTTGICGTTTTGTCGTT
112
2006-PDE-Oxy2 [SEQ ID NO: GGGGTTTTTCGTCGTTTTGTCGTTTTGTCGTT
113
2006-PDE-Oxy3 [SEQ ID NO: GGGGTTTTGGGGTCGTCGTTTTGTCGTTTTGTCGT
114 i
2006-T4-HuTel-1 SEQ ID NO: TTAGGGTTTTTCGTCGTTTTGTCGTTTTGTCGTT
115
2006-T4-HuTel-2 SEQ ID NO: TTAGGGTTAGGGTTTTTCGTCGTTTTGTCGTTTTG
116 TCGTT
2006-T4-ScerTel SEQ ID NO: TGTGGGTGTGTGTGGGTTTTTCGTCGTTTTGTCGT
117 TTTGTCGTT
2006-T4-cMyc  |SEQ ID NO: GGAGGTTTTTCGTCGTTTTGTCGTTTTGTCGTT
118
2006-T4-cMyc2 SEQ ID NO: TGGAGGCTTTTTCGTCGTTTTGTCGTTTTGTCGTT
119
2006-T4-cMyc3 |SEQ ID NO: TGGAGGCTGGAGGCTTTTTCGTCGTTTTGTCGTTT
120 TGTCGTT
) GCTGCGAGGCGGGTGGGTGGGATCGTCGTTTTGTC
EA2-2006 SEQ ID NO: 121} ~rrrrarearT
. GCTGCGGGCGGGTGGGTGGGATCGTCGTTTTGTCG
EA2D-2006 SEQ ID NO: 122} (.ot
CGAGGCGGGTGGGTGGGATCGTICGTTTTGTCGTTT
EA2a-2006 SEQ ID NO: 123| . o gpp
) CGGGCGGGTGGGTGGGATCGTCGTTTTGTCGTTTT
EA2aD-2006 SEQID NO: 124 -~ ~;
_ GGGCGTGGTGGGTGGGGTTCGTCGTTTTGTCGTTT
HCV-2006 SEQ ID NO: 125 . orcgrr
i GGGGTGGGAGGAGGGTTCGTCGTTTTGTCGTTTTG
HIV-93del-2006  SEQ ID NO: 126/ .~y
GGGGTCGGGCGGGCCGGGTGTCGTCGTTTTGTCGT
Hema-2006 SEQ ID NO: 127} rparcgrT
) GGTGGTGGGGGGGGTTGGTAGGGTTCGTCGTTTTG
Insu-2006 SEQID NO: 128 - -oprrarcaTT
) GGGTTAGGGTTAGGGTAGGGTCGTCGTTTTGTCGT
lonK-2006 SEQ ID NO: 129 et
_ TGGGGGGGTGGGTGGGTTCGTCGTTTTGTCGTTTT
Scle-2006 SEQ ID NO: 130 _rpr
. GGGCGGGCGGGCGGGCTCGTCGTTTTGTCGTTTTG
STAT-2006 SEQ ID NQ. 131 oot
. GGTTGGTGTGGTTGGTCGTCGTTTTGTCGTTTTGT
TBA-2006 SEQ ID NO: 132 -~
TNF-2006 SEQ ID NO: 133 GGTGGATGGCGCAGTCGGTCGTCGTTTTGTCGTTT

TGTCGTT
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apVEGF-D-2006 |SEQ ID NO: 134 g?gg?gg?gACGGGCCGGGTTCGTCGTTTTGTCGT
apVEGF-2006 ( SEQ ID NO: 135 g?gg?g?gg??ACGGGCCGGGTTCGTCGTTTTGTC
HTR-2006 SEQ ID NO: 136 ?g?gg?gg?gTAGGGTTZ—\GGGTCGTCGTTTTGTCG
. GGGCGCGGGAGGAAGGGGGCGGGTCGTCGTTTTGT
bcl-2-2006 SEQ ID NO: 137 CGTTTTGTCGTT
c-myc-2006 SEQ ID NO: 138 ?ggggggiGAGGGTGGGGATCGTCGTTTTGTCGTT
c-kit87-2006 SEQ ID NO: 139 é??g@ggggggTGGGAGGAGGGTCGTCGTTTTGTC
Vegf—2006 SEQ D NO: 140 g?gg;gg?gCGGGGGCGGGGTCGTCGTTTTGTCGT
- - GGGGTTGGGG TCGTTTTGTCGTTTTGTCGTT
200§ PDE SEQ ID NO: 141 TCG T G
Gwirel
- - GGGGTTGGGGTTTTTCGTCGTTTTGTCGTTTTGTC
200.6 PDE SEQ ID NO: 142
Gwire2 GTT
- TGGGGTTCGTCGTTTTGTCGTTTTGTCGTT
2006PDE5SdG4 SEQ ID NO: 143 C
T1-6
1-ACGA SEQ ID NO: 144{ TTTTTTTACGATTT
2-GCGA SEQ ID NO: 145| TTTTTTTGCGATTT
3-CCGA SEQ ID NO: 146| TTTTTTTCCGATTT
4-TCGA SEQ ID NO: 147 TTTTTTTTCGATTT
5-ACGG SEQ ID NO: 148 TTTTTTTACGGTTT
6-GCGG SEQ ID NO: 149| TTTTTTTGCGGTTT
7-CCGG SEQ ID NO: 150| TTTTTTTCCGGTTT
8-TCGG SEQ ID NO: 151| TTTTTTTTCGGTTT
9-ACGC SEQ ID NO: 152| TTTTTTTACGCTTT
10-GCGC SEQ ID NO: 153| TTTTTTTGCGCTTT
11-CCGC SEQ ID NO: 154 TTTTTTTCCGCTTT
12-TCGC SEQ ID NO: 155| TTTTTTTTCGCTTT
13-ACGT SEQ ID NO: 156 TTTTTTTACGTTTT
14-GCGT SEQ ID NO: 157 TTTTTTTGCGTTTT
15-CCGT SEQ ID NO: 158 TTTTTTTCCGTTTT
16-TCGT SEQ ID NO: 159 TTTTTTTTCGTTTT
17-ACGA-5dG6 SEQ ID NO: 160| GGGGGGTTTTTTTACGATTT
18-GCGA-5dG6 [SEQ ID NO: 161| GGGGGGTTTTTTTGCGATTT
19-CCGA-5dG6 SEQ ID NO: 162 GGGGGGTTTTTTTCCGATTT
20-TCGA-5dG6 SEQ ID NO: 163| GGGGGGTTTTTTTTCGATTT
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21-ACGG-5dG6 SEQ ID NO: 164| GGGGGGTTTTTTTACGGTTT
22-GCGG-5dG6 [SEQ ID NO: 165 GGGGGGTTTTTTTGCGGTTT
23-CCGG-5dG6 SEQ ID NO: 166| GGGGGGTTTTTTTCCGGTTT
24-TCGG-5dG6 SEQ ID NO: 167 GGGGGGTTTTTTTTCGGTTT
25-ACGC-5dG6 SEQ ID NO: 168 GGGGGGTTTTTTTACGCTTT
26-GCGC-5dG6 [SEQ ID NO: 169 GGGGGGTTTTTTTGCGCTTT
27-CCGC-5dG6 SEQ ID NO: 170, GGGGGGTTTTTTTCCGCTTT
28-TCGC-5dG6 SEQ ID NO: 171) GGGGGGTTTTTTTTCGCTTT
29-ACGT-5dG6 [SEQID NO: 172 GGGGGGTTTTTTTACGTTTT
30-GCGT-5dG6 SEQ ID NO: 173| GGGGGGTTTTTTTGCGTTTT
31-CCGT-5dG6 SEQ ID NO: 174 GGGGGGTTTTTTTCCGTTTT
32-TCGT-5dG6 SEQ ID NO: 175| GGGGGGTTTTTTTTCGTTTT
33-ACGA- SEQ ID NO: 176/ GGGGTTGGGGTTTTTTTTTTTACGATTT
Gwire2

34-GCGA- SEQ ID NO: 177| GGGGTTGGGGTTTTTTTTTTTGCGATTT
Gwire2

35-CCGA- SEQ ID NO: 178 GGGGTTGGGGTTTTTTTTTTTCCGATTT
Gwire2

36-TCGA- SEQ ID NO: 179| GGGGTTGGGGTTTTTTTTTTTTCGATTT
Gwire2

37-ACGG- SEQ ID NO: 180| GGGGTTGGGGTTTTTTTTTTTACGGTTT
Gwire2

38-GCGG- SEQ ID NO: 181 GGGGTTGGGGTTTTTTTTTTTGCGGTTT
Gwire2

39-CCGG- SEQ ID NO: 182 GGGGTTGGGGTTTTTTTTTTTCCGGTTT
Gwire2

40-TCGG- SEQ ID NO: 183| GGGGTTGGGGTTTTTTTTTTTTCGGTTT
Gwire2

41-ACGC- SEQ ID NO: 184| GGGGTTGGGGTTTTTTTTTTTACGCTTT
Gwire2

42-GCGC- SEQ ID NO: 185| GGGGTTGGGGTTTTTTTTTTTGCGCTTT
Gwire2

43-CCGC- SEQ ID NO: 186| GGGGTTGGGGTTTTTTTTTTTCCGCTTT
Gwire2

44-TCGC- SEQ ID NO: 187 GGGGTTGGGGTTTTTTTTTTTTCGCTTT
Gwire2

45-ACGT- SEQ ID NO: 188 GGGGTTGGGGTTTTTTTTTTTACGTTTT
Gwire2

46-GCGT- SEQ ID NO: 189 GGGGTTGGGGTTTTTTTTTTTGCGTTTT
Gwire2
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47-CCGT- SEQ ID NO: 190| GGGGTTGGGGTTTTTTTTTTTCCGTTTT
Gwire2
48-TCGT- SEQ ID NO: 191| GGGGTTGGGGTTTTTTTTTTTTCGTTTT
Gwire2
GCGT-Gwire2- [SEQ ID NO: 192 GGGGTTGGGGTTTTTTTTTTTGGCTTTT
GC
GCGT-Gwire2- [SEQ ID NO: 193| GGGGTTGGGGTTTTTTTTTTTGTGTTTT
TG
GCGT-Gwire2- SEQ ID NO: 194| GGGGTTGGGGTTTTTTTTTTTGCATTTT
CA
GCGT-Gwire2- SEQ ID NO: 195| GGGGTTGGGGTTTTTTTTTTGCGTTTT
T1
GCGT-Gwire2- SEQ ID NO: 196/ GGGGTTGGGGTTTTTTTTTGCGTTTT
T2
GCGT-Gwire2- [SEQID NO: 197| GGGGTTGGGGTTTTTTTTGCGTTTT
T3
GCGT-Gwire2- SEQ ID NO: 198| GGGGTTGGGGTTTTTTTGCGTTTT
T4
GCGT-Gwire2- [SEQ ID NO: 199| GGGGTTGGGGTTTTTTGCGTTTT
T5
GCGT-Gwire2- [SEQ ID NO: 200 GGGGTTGGGGTTTTTGCGTTTT
T6
GCGT-Gwire2- |SEQ ID NO: 201| GGGGTTGGGGTTTTTTTTTTTGCGTTT
eTl
GCGT-Gwire2- SEQ ID NO: 202 GGGGTTGGGGTTTTTTTTTTTGCGTT
eT2
GCGT-Gwire2- SEQ ID NO: 203| GGGGTTGGGGTTTTTTTTTTTGCGT
eT3
GCGT-Gwire3  [SEQ ID NO: 224) GGGGTTGGGGTTGGGGTTTTTTTTTTTGCGTTTT
GCGT-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGTTTTGCGTTTT
do 204
GCGT-Gwire2- [SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGTTTTGCGTTTT
tri 205 TGCGTTTT
GCGA-Gwire2 SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGATTT
177
GCGA-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGATTTGCGATTT
do 206
GCGA-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGATTTGCGATTT
tri 207 GCGATTT
ACGC-Gwire2 SEQID NO: GGGGTTGGGGTTTTTTTTTTTACGCTTT
184
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ACGC-Gwire2- [SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTACGCTTTACGCTTT
do 208
ACGC-Gwire2- [SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTACGCTTTACGCTTT
tri 209 ACGCTTT
TCGC-Gwire2  SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTTCGCTTT
187
TCGC-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTTCGCTTTTCGCTTT
do 210 .
TCGC-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTTCGCTTTTCGCTTT
tri 211 TCGCTTT
CCGC-Gwire2  SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTCCGCTTT
186
CCGC-Gwire2- [SEQID NO: GGGGTTGGGGTTTTTTTTTTTCCGCTTTCCGCTTT
do 212
CCGC-Gwire2- SEQID NO: GGGGTTGGGGTTTTTTTTTTTCCGCTTTCCGCTTT
tri 213 CCGCTTT
GCGG-Gwire2- [SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGGTTT
mo 181
GCGG-Gwire2- SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGGTTTGCGGTTT
do 214
GCGG-Gwire2- |SEQ ID NO: GGGGTTGGGGTTTTTTTTTTTGCGGTTTGCGGTTT
tri 215 GCGGTTT
CG-Gw2-TO SEQ ID NO: GGGGTTGGGGTTTTTTTTCGCGCGTTT
216
CG-Gw2-T1 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGTCGTICGTTT
217
CG-Gw2-T2 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGTTCGTTCGTTT
218
CG-Gw2-T3 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGTTTCGTITTCGTTT
219
CG-Gw2-T4 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGTTTTCGTTTTCGTTT
220
CG-Gw2-abase SEQ ID NO: GGGGTTGGGGTTTTTTTTCGXCGXCGTTT
221 X = vi tri abasic
CG-Gw2X1 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX1CGX1CGTTT
222%* X1=C18
CG-Gw2X2 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX2CGX2CGTTT
223 %% X2=C3
CG-Gw2X2-1 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX2CGTTT
225%* X2=C3
CG-Gw2X2-2 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX2CGX2CGTTT
223%* X2=C3
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CG-GwaX2-3 SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX2CGX2CGX2CGTTT
226%** X2=C3
_ GGGGTTGGGGTTTTTTTTCGX2CGX2CGX2CGX2C
cG-Gwaxa4 P IONOT o
X2=C3
GGGGTTGGGGTTTTTTTTCGX2CGX2CGX2CGX2C
CG-Gwaxas  PEQIDNOT - gyocarrr
228%* _
X2=C3
SEQ ID NO: TGGGGTTTTTTTTCGX2CGTTT
CG-G4T16X2-1 220k K23
SEQ ID NO: TGGGGTTTTTTTTCGX2CGX2CGTTT
CG-G4T16X2-2 30%* %9—C3
CG-GAT16X2-3 SEQ ID NO: TGGGGTTTTTTTTCGX2CGX2CGX2CGTTT
23]%** X2=C3
CG-GAT16X2-4 SEQ ID NO: TGGGGTTTTTTTTCGX2CGX2CGX2CGX2CGTTT
232%* X2=C3
. TGGGGTTTTTTTTCGX2CGX2CGX2CGX2CGX2CG
CG-GATI6X25 Proi) NOF | 1o
X2=C3
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX2CGX2CGTTT
ODN-X2 2344 (X2 = Etandiol)
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX3CGX3CGTTT
ODN-X3 223%* (X3 = Propandiol)
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX4CGX4CGTTT
ODN-X4 235% (X4 = Butandiol)
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX6CGX6CGTTT
ODN-X6 236%* (X6 = Hexandiol
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGXICGXICGTTT
ODN-X9 237** (X9 = Nonandiol)
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGX12CGX12CGTTT
ODN-X12 238 (X12 = Dodecandiol)
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGXabCGXabCGTTT
ODN-Xab 239 (Xab = dSpacer (abasic))
SEQ ID NO: GGGGTTGGGGTTTTTTTTCGXtrCGXtrCGTTT
ODN-XtrEG 240%* (Xtr = Trietylenglycol)
ACGC-GwW2X1  |op Q ID NO: (;?GGTTGGGGTTTTTTTTACGCXIACGCXIACGCT
2471 %** _
X1 = C18 (HEG¥*)
CCGC-Gw2X1 SEQ ID NO: ??GGTTGGGGTTTTTTTTCCGCXlCCGCXlCCGCT
242%%* _
X1 = C18 (HEG¥*)
ACGC-Gw2X2 SEQ ID NO: GGGGTTGGGGTTTTTTTTACGCX2ACGCX2ACGCT
243%* TT
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X2 = Propandiol

CCGC-Gw2X2 SEQ ID NO: g?GGTTGGGGTTTTTTTTCCGCX2CCGCX2CCGCT
244%% _ .
X2 = Propandiol
ACGC-G4T16- SEQ ID NO: TGGGGTTTTTTTTACGCX2ACGCX2ACGCTTT
X2 245%* X2 = Propandiol
CCGC-G4T16- [SEQ ID NO: TGGGGTTTTTTTTCCGCX2CCGCX2CCGCTTT
X2 246%* X2 = Propandiol
2006-PDES5dG4- [SEQ ID NO: GGGGX1TCGTCGTTTTGTCGTTTTGTCGTT
X1 247%* X1 = C18 (HEG*)
2006-PDES5dG4- [SEQ ID NO: GGGGX2TCGTCGTTTTGTCGTTTTGTCGTT
X2 248** X2 = Propandiol
2006-PDE5dG4- SEQ ID NO: GGGGX3GGGGTCGTCGTTTTGTCGTTTTGTCGTT
X3 249%* X3 = C18 (HEG¥*)
2006-PDE5dG4- [SEQ ID NO: GGGGX4GGGGTCGTCGTTTTGTCGTTTTGTCGTT
X4 250%* X4 = Propandiol
2006-T4- SEQ ID NO: TGGGGTTTTTTCGTCGTTTTGTCGTTTTGTCGTT
5dTGAT 251
2006-T4TG4T- SEQID NO: TGGGGTTTTTTCGTCGTTTTGTCGTTTTGTCGTTX
3C 251 3’ -Cholesteryl
5Chol-GCGT3- [SEQ ID NO: XTGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTT

TGAT

TT
X = 5’-Cholesteryl

GCGT3-TG4T SEQ ID NO: TGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTT
252 T
GCGT-3-Gw2-  SEQ ID NO: éggggggGGGGTTTTTTTTGCGTTTTTGCGTTTTT
5Chol 253 5’ -Cholesteryl
SEQ ID NO: GGGGTTGGGGTTTTTTTTGCGTTTTTGCGTTTTTG
GCGT-3-Gw2 753 CGTTTT
GCGT3-5Chol SEQ ID NO: XTTTTTTTGCGTTTTTGCGTTTTTGCGTTTT
254 X = 5’'-Cholesteryl
GCGT3 SEQ ID NO: TTTTTTTGCGTTTTTGCGTTTTTGCGTTTT
254
XGGGGTTGGGGTTTTTTTTCCGCTTTTCCGCTTTT
f}Chzol-CCGC_%- S;ES% ID NO: CCGOTTT
W X = 5’"-Cholesteryl
SEQ ID NO: GGGGTTGGGGTTTTTTTTCCGCTTTTCCGCTTTTC
CCGC3-Gw2 255 CGCTTT
SEQ ID NO: XTTTTTTTCCGCTTTTCCGCTTTTCCGCTTT
5Chol-CCGE3 256 X = 5’-Cholesteryl
CCGC3 S;:s% ID NO: TTTTTTTCCGCTTTTCCGCTTTTCCGCTTT
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*Hexaetylenglycol

**Nhu dugc dé cdp & day, nén goi cua cac trinh tu (vi du, “CG-
Gw2X1,” v.v.) chi cac trinh tu dau da duoc thé hién trong bang
nay, bao gdém doan 1ién két khéng chia nucleotit X1, X2, X3,
X4, X6, X9, X12, va Xtr.

Céc plasmit axit nucleic sinh mién dich duge mo ta & day dugc lam giau métip
CpG. Theo mot s6 khia canh, cac plasmit axit nucleic sinh mién dich chira nhiéu hon
20% motip CpG so véi tan suat ctia mdtip CpG dugce phét hién & cac trinh ty axit nucleic

cuia dong vat co6 xuong song.

Theo mdt sé khia canh, ban mé ta dé cap dén cac plasmit axit nucleic sinh mién
dich ma khoéng chira gen khéng khang sinh. Theo mot sd khia canh, c4c plasmit nay
khong chtra trinh ty axit nucleic ma héa dau chuén chirc nang hodc diy du do dai phat
hién dugc hodc sang loc dugc. Vi duy, plasmit pGCMB75.6 dugc mo ta & diy khong
chira cac gen dAu chuin chitc ning hodc diy di do dai phat hién dugc hodc sang loc
dugc. Trinh ty cia pGCMB75.6 dugc néu trong SEQ ID NO: 265 (Bang 1A). Theo mot
s6 khia canh, c4c plasmit dugc mo ta & diy khong ma héa thanh phén sinh mién dich

(immunogen).

Theo mdt sd khia canh, cac plasmit sinh mién dich c6 thé chira trinh tu axit
nucleic ma héa gen dau chuan phat hién duge hogc sang loc dugc ma khong phai 1a gen
khéng khang sinh. Vi dy, plasmit pLacZMB75.6 dugc md ta ¢ day chira gen LacZ lam
dAu chuén sang loc dugc. Trinh ty ctia pLacZMB75.6 duge néu trong SEQ ID NO: 268.
Theo cac khia canh khéc nita, plasmit s& chita gen khang khang sinh. Vi du, pMB75.6
chtra trinh tu axit nucleic ma hoa tinh khang khang sinh kanamyxin. Trinh tu cta
pMB75.6 dugc néu trong SEQ ID NO: 266.

Can thdy rang trinh tu nucleotit cia plasmit pMB75.6, pGCMB75.6, hodc
pLacZMB75.6 ¢6 thé thay dbi trong pham vi nhit dinh ma khong anh hudng bat loi
déng ké dén cac dic tinh kich thich mi&n dich ctia né. Mot s6 khia canh dé xuét plasmit
axit nucleic sinh mién dich chira hodc bao gdm trinh tu axit nucleic ¢6 do twong dong
v& trinh ty it nhat 89% so véi trinh tw of pGCMB75.6 (SEQ ID NO: 265). Theo mt s6
khia canh, plasmit sinh mién dich chua trinh tu axit nucleic ¢6 dd twong déng vé trinh
tw it nhit 75%, it nhit 76%, it nhat 77%, it nhat 78%, it nhat 79%, it nhét 80%, it nhat
81%, it nhét 82%, it nhat 83%, it nht 84%, it nhit 85%, it nht 86%, it nhit 87%, it nhat
88%, ft nhat 89%, it nhat 90%, it nhat 91%, it nhit 92%, it nhat 93%, it nhit 94%, it nhat
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95%, it nht 96%, it nhat 97%, it nhat 98%, hodc it nhit 99% so véi trinh tw pPGCMB75.6
(SEQ ID NO: 265). Theo mot s6 khia canh, plasmit axit nucleic sinh mién dich chia
trinh ty pGCMB75.6 (SEQ ID NO: 265).

Mot sb khia canh d& xuét cac plasmit axit nucleic sinh mién dich chira trinh tu
axit nucleic c6 d twong ddng vé trinh tur it nhét 84% so véi trinh ty pLacZMB75.6 (SEQ
ID NO: 268). Theo mdt s6 khia canh, plasmit sinh mién dich chira hodc bao gém trinh
tw axit nucleic c6 do trong ddng vé trinh ty it nhét 75%, it nhat 76%, it nhat 77%, it nhat
78%, it nhit 79%, it nhat 80%, it nhit 81%, it nhat 82%, it nhit 83%, it nhit 84%, it nhét
85%, it nht 86%, it nhit 87%, it nhit 88%, it nhét 89%, it nhit 90%, it nhat 91%, it nhat
92%, it nhit 93%, it nhat 94%, it nhat 95%, it nhat 96%, it nhit 97%, it nhat 98%, hodc
it nhat 99% so véi trinh tw pLacZMB75.6 (SEQ ID NO: 268). Theo mdt s6 khia canh,
axit nucleic sinh mién dich chira plasmit ¢6 trinh ty cia pLacZMB75.6 (SEQ ID NO:
268).

Mbt s6 khia canh d& xut c4c plasmit axit nucleic sinh mién dich chira trinh tu
axit nucleic c6 do tuong ddng v trinh tur it nhat 80% so vé&i trinh ty néu trong SEQ ID
NO: 266. Theo mot sb khia canh, plasmit sinh mién dich chira hodc bao gdm trinh tu
axit nucleic c6 do twong ddng vé trinh ty it nhit 75%, it nhat 76%, it nhit 77%, it nhét
78%, it nhit 79%, it nhit 80%, it nhit 81%, it nhit 82%, it nhat 83%, it nhat 84%, it nhat
85%, it nhat 86%, it nhat 87%, it nhit 88%, it nhit 89%, it nhat 90%, it nhat 91%, it nhét
92%, it nhat 93%, it nhat 94%, it nhit 95%, it nhit 96%, it nhat 97%, it nhat 98%, hogc
it nhit 99% so v6i trinh ty néu trong SEQ ID NO: 266. Theo mdt s khia canh, plasmit
axit nucleic sinh mién dich chtra trinh tw néu trong SEQ ID NO: 266.

Mot s6 khia canh dé xuét plasmit axit nucleic sinh mién dich chira trinh tu axit
nucleic ¢6 do twong ddng vé trinh tu it nhit 80% so véi trinh tw pMB75.6_Ascl (SEQ
TD NO: 267). Theo mdt s khia canh, plasmit sinh mién dich chira ho#ic bao gbm trinh
tw axit nucleic c¢6 do tuong ddng v& trinh ty it nhét 75%, it nhit 76%, it nhat 77%, it nhat
78%, it nhit 79%, it nhit 80%, it nhit 81%, it nhat 82%, it nhat 83%, it nhat 84%, it nhat
85%, it nhit 86%, it nhit 87%, it nhit 88%, it nhét 89%, it nhat 90%, it nhat 91%, it nhat
92%, it nhét 93%, it nhat 94%, it nhat 95%, it nhit 96%, it nhat 97%, it nhat 98%, hodc
it nhit 99% so v&i trinh tu néu trong SEQ ID NO: 267. Theo mot s6 khia canh, plasmit
axit nucleic sinh mién dich chra trinh tw néu trong SEQ ID NO: 267.
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Béang 1A: Céc trinh tw plasmit
pGCMB75.6
(SEQ ID NO:265)

tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg 60
ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg 120
gcagtacatc aagtgtatca tatgccaagt ccgcccccta ttgacgtcaa tgacggtaaa 180
tggcccgect ggcattatgce ccagtacatg accttacggg actttcctac ttggcagtac 240
atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta catcaatggg 300
cgtggatagc ggtttgactc acggggattt ccaagtctcc accccattga cgtcaatggg 360
agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctccgcccca 420
ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag agctcgttta 480
gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca tagaagacac 540
cgggaccgat ccagcctccc ctcgaagccg atctgataac ggtaccgata agctggcgge 600
cgattaagct acagaagttg gtcgtgaggc actgggcagg taagtatcaa ggttacaaga 660
caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact cttgcgtttc 720
tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac aggtgtccac 780
tcccaggttc aattacagct cttaagcagc cgcaagcttg atatcgaatt cctgcagccc 840
gggggatcca ctagttctag agcggccgcc accgcggtgg agctcgaatt atcagatcga 900
ttaataacta tgctcaaaaa ttgtgtacct ttagcttttt aatttgtaaa ggggttaata 960
aggaatattt gatgtatagt gccttgacta gagatcataa tcagccatac cacatttgta 1020
gaggttttac ttgctttaaa aaacctccca cacctccccc tgaacctgaa acataaaatg 1080
aatgcaattg ttgttgttaa cttgtttatt gcagcttata atggttacaa ataaagcaat 1140
agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc 1200
aaactcatca atgtatctta tcatgtctgg atcatcagat ctgccggtct ccctatagtg 1260
agtcgtatta atttcgataa gccaggttaa cctgcattaa tgaatcggcc aacgcgcggg 1320
gagaggcggt ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgegetce 1380
ggtcgttcgg ctgcggcgag cggtatcage tcactcaaag gcggtaatac ggttatccac 1440
agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa 1500
ccgtaaaaag gccgcgttge tggegttttt ccataggctc cgcccccectg acgagcatca 1560
caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggce 1620
gtttcccect ggaagctccce tcgtgecgectce tcctgttccg accctgeccge ttaccggata 1680
cctgtccgece tttctcectt cgggaagcgt ggcgctttct catagctcac gectgtaggta 1740
tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccegttcea 1800
gcccgaccgce tgcgecttat ccggtaacta tcgtcttgag tccaacccgg taagacacga 1860
cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg 1920
tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagaa cagtatttgg 1980
tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg 2040
caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag 2100
aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 2160
cgaaaactca cgttaaggga ttttggtcat gggcgcgecct aggcttttgc aaagatcgat 2220
caagagacag gatgaggatc gtttcgcagc ttttcattct gactgcaacg ggcaataagt 2280
ctctgtgtgg attaaaaaaa gagtgtctga tagcagcttc tgaactggtt acctgccgtg 2340
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agtaaattaa aattttattg acttaggtca ctaaggcgcc ttgcgctgag gttgcegtcegt 2400
gatatcatca gggcagaccg gttacatccc cctaacaagc tgtataaaga gaaatactat 2460
ctcattggcg ttgcccgcac ctgacagtge gacgttgggce tgcgtccgtc gaccaacggt 2520
accgaggtaa cagcccaatc tatccatgat ctcggccagg ccgggtcggce cgttatgcag 2580
cccggetegg gtatgaagcc attaaggagc cgacccagcg cgaccgggcg gccggtcacg 2640
ctgcctctge tgaagcctge ctgtcactcc ctgcgcggceg tacccgecgt tctcatcgag 2700
taggctccgg atcgcgaccc cggacgggcc ctgggcccag gagcggcecta tgacaaatgce 2760
cgggtagcga tccggcattc agcattgact gcgcacggat ccagtccttg caggagcctt 2820
atgccgaccg tagcaaaaaa tgagcccgag ccgatcgcga gttgtgatcc ggtcccgecg 2880
attgccggtc gcgatgacgg tcctgtgtaa gegttatcgt taccaattgt ttaagaagta 2940
tatacgctac gaggtacttg ataacttctg cgtagcatac atgaggtttt gtataaaaat 3000
ggcgggcgat atcaacgcag tgtcagaaat ccgaaacagt ctgcgggact ctggggttcg 3060
aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc accgccgect 3120
tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg atcctccage 3180
gcggggatct catgctggag ttcttcgeccc accctaggcg cgctcatgag cggatacata 3240
tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 3300
ccacctaaat tgtaagcgtt aatattttgt taaaattcgc gttaaatttt tgttaaatca 3360
gctcattttt taaccaatag gccgaaatcg gcaaaatccc ttataaatca aaagaataga 3420
ccgagatagg gttgagtgtt gttccagttt ggaacaagag tccactatta aagaacgtgg 3480
actccaacgt caaagggcga aaaaccgtct atcagggcga tggcccacta cgtgaaccat 3540
caccctaatc aagttttttg gggtcgaggt gccgtaaagc actaaatcgg aaccctaaag 3600
ggagcccccg atttagagct tgacggggaa agccggcgaa cgtggcgaga aaggaaggga 3660
agaaagcgaa aggagcgggc gctagggcge tggcaagtgt agcggtcacg ctgcgegtaa 3720
ccaccacacc cgccgcgctt aatgcgccge tacagggcgc gtcccattceg ccattcagge 3780
tgcgcaactg ttgggaaggg cgatcggtgc gggcctcttc gctattacgce cagctggcga 3840
aagggggatg tgctgcaagg cgattaagtt gggtaacgcc agggttttcc cagtcacgac 3900
gttgtaaaac gacggccagt gagcgcgcgt aatacgactc actatagggc gaattgggta 3960
ccgggcccece cctcgagcag gatctataca ttgaatcaat attggcaatt agccatatta 4020
gtcattggtt atatagcata aatcaatatt ggctattggc cattgcatac gttgtatcta 4080
tatcataata tgtacattta tattggctca tgtccaatat gaccgccatg ttgacattga 4140
ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag cccatatatg 4200
gagttccgcg ttacataact tacggtaaat ggcccgcctg gce 4242
pMB75.6
(SEQ ID NO:266)
ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 60
attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga 120
gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga acgtggactc 180
caacgtcaaa gggcgaaaaa ccgtctatca gggcgatggc ccactacgtg aaccatcacc 240
ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcggaacc ctaaagggag 300
cccececgattt agagcttgac ggggaaagcc ggcgaacgtg gcgagaaagg aagggaagaa 360
agcgaaagga gcgggcgcta gggcgctggc aagtgtagcg gtcacgctgce gcgtaaccac 420
cacacccgcc gcgcttaatg cgccgctaca gggcgcgtcc cattcgecat tcaggetgeg 480
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caactgttgg gaagggcgat cggtgcgggc ctcttcgcta ttacgccagce tggcgaaagg 540
gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt cacgacgttg 600
taaaacgacg gccagtgagc gcgcgtaata cgactcacta tagggcgaat tgggtaccgg 660
gcccccecte gagcaggatc tatacattga atcaatattg gcaattagcc atattagtca 720
ttggttatat agcataaatc aatattggct attggccatt gcatacgttg tatctatatc 780
ataatatgta catttatatt ggctcatgtc caatatgacc gccatgttga cattgattat 840
tgactagtta ttaatagtaa tcaattacgg ggtcattagt tcatagccca tatatggagt 900
tccgegttac ataacttacg gtaaatggcc cgectggectg accgcccaac gacccccgcec 960
cattgacgtc aataatgacg tatgttccca tagtaacgcc aatagggact ttccattgac 1020
gtcaatgggt ggagtattta cggtaaactg cccacttggc agtacatcaa gtgtatcata 1080
tgccaagtcc gccccectatt gacgtcaatg acggtaaatg gcccgectgg cattatgcecc 1140
agtacatgac cttacgggac tttcctactt ggcagtacat ctacgtatta gtcatcgcta 1200
ttaccatggt gatgcggttt tggcagtaca tcaatgggcg tggatagcgg tttgactcac 1260
ggggatttcc aagtctccac cccattgacg tcaatgggag tttgttttgg caccaaaatc 1320
aacgggactt tccaaaatgt cgtaacaact ccgccccatt gacgcaaatg ggcggtaggce 1380
gtgtacggtg ggaggtctat ataagcagag ctcgtttagt gaaccgtcag atcgcctgga 1440
gacgccatcc acgctgtttt gacctccata gaagacaccg ggaccgatcc agcctcccct 1500
cgaagccgat ctgataacgg taccgataag ctggcggccg attaagctac agaagttggt 1560
cgtgaggcac tgggcaggta agtatcaagg ttacaagaca ggtttaagga gaccaataga 1620
aactgggctt gtcgagacag agaagactct tgcgtttctg ataggcacct attggtctta 1680
ctgacatcca ctttgeccttt ctctccacag gtgtccactc ccaggttcaa ttacagcetct 1740
taagcagccg caagcttgat atcgaattcc tgcagcccgg gggatccact agttctagag 1800
cggccgeccac cgcggtggag ctcgaattat cagatcgatt aataactatg ctcaaaaatt 1860
gtgtaccttt agctttttaa tttgtaaagg ggttaataag gaatatttga tgtatagtgc 1920
cttgactaga gatcataatc agccatacca catttgtaga ggttttactt gctttaaaaa 1980
acctcccaca cctccccctg aacctgaaac ataaaatgaa tgcaattgtt gttgttaact 2040
tgtttattgc agcttataat ggttacaaat aaagcaatag catcacaaat ttcacaaata 2100
aagcattttt ttcactgcat tctagttgtg gtttgtccaa actcatcaat gtatcttatc 2160
atgtctggat catcagatct gccggtctcc ctatagtgag tcgtattaat ttcgataagce 2220
caggttaacc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt gegtattggg 2280
cgctctteecg cttcecctecget cactgactcg ctgcgectegg tecgttcecggcect gcecggcgagceg 2340
gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga 2400
aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg 2460
gcgtttttce ataggctccg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag 2520
aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg aagctcccte 2580
gtgcgctcte ctgttccgac cctgeccgectt accggatacc tgtccgectt tctccetteg 2640
ggaagcgtgg cgctttctca tagctcacge tgtaggtatc tcagttcggt gtaggtcgtt 2700
cgctccaage tgggectgtgt gcacgaaccc cccgttcage ccgaccgctg cgecttatce 2760
ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagcec 2820
actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg 2880
tggcctaact acggctacac tagaagaaca gtatttggta tctgcgctct gctgaagcca 2940
gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac cgctggtage 3000
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ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 3060
cctttgatct tttctacggg gtctgacget cagtggaacg aaaactcacg ttaagggatt 3120
ttggtcatga gcgcgcctag gecttttgcaa agatcgatca agagacagga tgaggatcgt 3180
ttcgcatgat tgaacaagat ggattgcacg caggttctcc ggccgettgg gtggagagge 3240
tattcggcta tgactgggca caacagacaa tcggctgctc tgatgccgec gtgttccgge 3300
tgtcagcgca ggggcgcccg gttctttttg tcaagaccga cctgtccggt gccctgaatg 3360
aactgcaaga cgaggcagcg cggctatcgt ggctggccac gacgggcegtt ccttgcgcag 3420
ctgtgctcga cgttgtcact gaagcgggaa gggactggct gctattggge gaagtgccgg 3480
ggcaggatct cctgtcatct caccttgctc ctgccgagaa agtatccatc atggctgatg 3540
caatgcggecg gctgcatacg cttgatccgg ctacctgecce attcgaccac caagcgaaac 3600
atcgcatcga gcgagcacgt actcggatgg aagccggtct tgtcgatcag gatgatctgg 3660
acgaagagca tcaggggctc gcgccagccg aactgttcge caggctcaag gcgagcatgc 3720
ccgacggcga ggatctcgtc gtgacccatg gcgatgcectg cttgccgaat atcatggtgg 3780
aaaatggccg cttttctgga ttcatcgact gtggeccggct gggtgtggeg gaccgectatce 3840
aggacatagc gttggctacc cgtgatattg ctgaagagct tggcggcgaa tgggctgacc 3900
gcttcctegt getttacggt atcgeccgectc ccgattegeca gcgcatcgec ttctatcgcec 3960
ttcttgacga gttcttctga gcgggactct ggggttcgaa atgaccgacc aagcgacgcc 4020
caacctgcca tcacgagatt tcgattccac cgccgeccttc tatgaaaggt tgggcttcgg 4080
aatcgttttc cgggacgccg gctggatgat cctccagcgc ggggatctca tgctggagtt 4140
cttcgcccac cctaggcgcg ctcatgageg gatacatatt tgaatgtatt tagaaaaata 4200
aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc ac 4242
pMB75.6_Ascl
(SEQ ID NO:267)
tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg 60
ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg 120
gcagtacatc aagtgtatca tatgccaagt ccgcccccta ttgacgtcaa tgacggtaaa 180
tggccegect ggcattatge ccagtacatg accttacggg actttcctac ttggcagtac 240
atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta catcaatggg 300
cgtggatagc ggtttgactc acggggattt ccaagtctcc accccattga cgtcaatggg 360
agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctccgcccca 420
ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag agctcgttta 480
gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca tagaagacac 540
cgggaccgat ccagcctcce ctcgaagccg atctgataac ggtaccgata agctggcgge 600
cgattaagct acagaagttg gtcgtgaggc actgggcagg taagtatcaa ggttacaaga 660
caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact cttgcgtttce 720
tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac aggtgtccac 780
tcccaggttc aattacagct cttaagcagc cgcaagcttg atatcgaatt cctgcagccc 840
gggggatcca ctagttctag agcggccgcc accgcggtgg agctcgaatt atcagatcga 900
ttaataacta tgctcaaaaa ttgtgtacct ttagcttttt aatttgtaaa ggggttaata 960
aggaatattt gatgtatagt gccttgacta gagatcataa tcagccatac cacatttgta 1020
gaggttttac ttgctttaaa aaacctccca cacctccccc tgaacctgaa acataaaatg 1080
aatgcaattg ttgttgttaa cttgtttatt gcagcttata atggttacaa ataaagcaat 1140
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agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc 1200
aaactcatca atgtatctta tcatgtctgg atcatcagat ctgccggtct ccctatagtg 1260
agtcgtatta atttcgataa gccaggttaa cctgcattaa tgaatcggcc aacgcgcggg 1320
gagaggcggt ttgcgtattg ggcgetcttc cgcttcctcg ctcactgact cgectgegctce 1380
ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac 1440
agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa 1500
ccgtaaaaag gccgegttge tggcegttttt ccataggcectc cgccccectg acgagcatca 1560
caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc 1620
gtttcccect ggaagctcce tcgtgcgcectce tecctgtteccg accctgecge ttaccggata 1680
cctgtccgee tttctcecett cgggaagegt ggcgctttct catagctcac getgtaggta 1740
tctcagttcg gtgtaggtcg ttcgctccaa gectgggetgt gtgcacgaac cccccgttca 1800
gcccgaccge tgcgecttat ccggtaacta tcgtcttgag tccaacccgg taagacacga 1860
cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg 1920
tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagaa cagtatttgg 1980
tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg 2040
caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag 2100
aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 2160
cgaaaactca cgttaaggga ttttggtcat gggcgcgcct aggcttttge aaagatcgat 2220
caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca cgcaggttct 2280
ccggccgcett gggtggagag gctattcgge tatgactggg cacaacagac aatcggctgc 2340
tctgatgccg ccgtgtteccg gectgtcageg caggggcgcec cggttcectttt tgtcaagace 2400
gacctgtccg gtgccctgaa tgaactgcaa gacgaggcag cgcggctatc gtggectggece 2460
acgacgggcg ttccttgege agctgtgectce gacgttgtca ctgaagcggg aagggactgg 2520
ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttge tcctgecgag 2580
aaagtatcca tcatggctga tgcaatgcgg cggctgcata cgcttgatcce ggctacctge 2640
ccattcgacc accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt 2700
cttgtcgatc aggatgatct ggacgaagag catcaggggc tcgcgccagce cgaactgttc 2760
gccaggctca aggcgagcat geccgacggce gaggatctcg tcgtgaccca tggcgatgece 2820
tgcttgccga atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg 2880
ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat tgctgaagag 2940
cttggcggceg aatgggctga ccgettecte gtgctttacg gtatcgeccge tcccgattcg 3000
cagcgcatcg ccttctatcg ccttecttgac gagttcttct gagcgggact ctggggttcg 3060
aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc accgccgect 3120
tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg atcctccagce 3180
gcggggatct catgctggag ttcttcgecc accctaggceg cgctcatgag cggatacata 3240
tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 3300
ccacctaaat tgtaagcgtt aatattttgt taaaattcgc gttaaatttt tgttaaatca 3360
gctcattttt taaccaatag gccgaaatcg gcaaaatccc ttataaatca aaagaataga 3420
ccgagatagg gttgagtgtt gttccagttt ggaacaagag tccactatta aagaacgtgg 3480
actccaacgt caaagggcga aaaaccgtct atcagggcga tggcccacta cgtgaaccat 3540
caccctaatc aagttttttg gggtcgaggt gccgtaaagc actaaatcgg aaccctaaag 3600
ggagcccecg atttagagct tgacggggaa agccggcgaa cgtggcgaga aaggaaggga 3660
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agaaagcgaa aggagcgggc gctagggcgce tggcaagtgt agcggtcacg ctgcgcgtaa 3720
ccaccacacc cgccgcgcett aatgcgccge tacagggcgce gtcccattceg ccattcagge 3780
tgcgcaactg ttgggaaggg cgatcggtgc gggcctcttce gctattacgc cagctggcga 3840
aagggggatg tgctgcaagg cgattaagtt gggtaacgcc agggttttcc cagtcacgac 3900
gttgtaaaac gacggccagt gagcgcgcgt aatacgactc actataggge gaattgggta 3960
ccgggccccce cctcgagcag gatctataca ttgaatcaat attggcaatt agccatatta 4020
gtcattggtt atatagcata aatcaatatt ggctattggc cattgcatac gttgtatcta 4080
tatcataata tgtacattta tattggctca tgtccaatat gaccgccatg ttgacattga 4140
ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag cccatatatg 4200
gagttccgcg ttacataact tacggtaaat ggcccgectg gc 4242
pLacZMB75.6
(SEQ ID NO:268)
tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg 60
ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg 120
gcagtacatc aagtgtatca tatgccaagt ccgcccccta ttgacgtcaa tgacggtaaa 180
tggcccgect ggcattatge ccagtacatg accttacggg actttcctac ttggcagtac 240
atctacgtat tagtcatcgc tattaccatg gtgatgcggt tttggcagta catcaatggg 300
cgtggatagc ggtttgactc acggggattt ccaagtctcc accccattga cgtcaatggg 360
agtttgtttt ggcaccaaaa tcaacgggac tttccaaaat gtcgtaacaa ctccgcccca 420
ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct atataagcag agctcgttta 480
gtgaaccgtc agatcgcctg gagacgccat ccacgctgtt ttgacctcca tagaagacac 540
cgggaccgat ccagcctccce ctcgaagccg atctgataac ggtaccgata agctggcggc 600
cgattaagct acagaagttg gtcgtgaggc actgggcagg taagtatcaa ggttacaaga 660
caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact cttgcgtttc 720
tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac aggtgtccac 780
tcccaggttc aattacagct cttaagcagc cgccaaaaca aaattcctca aaaatcatca 840
tcgaatgaat ggtgaaataa tttccctgaa taactgtagt gttttcaggg cgcggcataa 900
taattaacta tgctcaaaaa ttgtgtacct ttagcttttt aatttgtaaa ggggttaata 960
aggaatattt gatgtatagt gccttgacta gagatcataa tcagccatac cacatttgta 1020
gaggttttac ttgctttaaa aaacctccca cacctccccc tgaacctgaa acataaaatg 1080
aatgcaattg ttgttgttaa cttgtttatt gcagcttata atggttacaa ataaagcaat 1140
agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc 1200
aaactcatca atgtatctta tcatgtctgg atcatcagat ctgccggtct ccctatagtg 1260
agtcgtatta atttcgataa gccaggttaa cctgcattaa tgaatcggcc aacgcgcggg 1320
gagaggcggt ttgcgtattg ggcgctcttc cgcttccteg ctcactgact cgetgegete 1380
ggtcgttcgg ctgcggcgag cggtatcage tcactcaaag gcggtaatac ggttatccac 1440
agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa 1500
ccgtaaaaag gccgegttge tggegttttt ccataggectce cgccccectg acgagcatca 1560
caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggce 1620
gtttcccect ggaagctccce tcgtgegctce tcctgttceg accctgccege ttaccggata 1680
cctgtccgec tttctccctt cgggaagegt ggcgetttet catagctcac gctgtaggta 1740
tctcagttcg gtgtaggtcg ttcgectccaa gctgggcectgt gtgcacgaac cccccgttca 1800
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gcccgaccge tgcgecttat ccggtaacta tcgtcttgag tccaacccgg taagacacga 1860
cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg 1920
tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagaa cagtatttgg 1980
tatctgcgcect ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg 2040
caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag 2100
aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 2160
cgaaaactca cgttaaggga ttttggtcat gggcgcgcct aggcttttge aaagatcgat 2220
caagagacag gatgaggatc gtttcgcage ttttcattct gactgcaacg ggcaataagt 2280
ctctgtgtgg attaaaaaaa gagtgtctga tagcagcttc tgaactggtt acctgccgtg 2340
agtaaattaa aattttattg acttaggtca ctaaggcgcc ttgcgctgag gttgcgtcgt 2400
gatatcatca gggcagaccg gttacatccc cctaacaagc tgtataaaga gaaatactat 2460
ctcattggcg ttgcccgcac ctgacagtge gacgttgggce tgcgtccgtce gaccaacggt 2520
accgaggtaa cagcccaatc tatccatgat ctcggccagg ccgggtcgge cgttatgcag 2580
cccggctcgg gtatgaagcc attaaggagc cgacccagcg cgaccgggcg gccggtcacg 2640
ctgcctctge tgaagcctge ctgtcactcc ctgcgecggeg tacccgeegt tctcatcgag 2700
taggctcecgg atcgcgaccce cggacgggcec ctgggcccag gagcggcecta tgacaaatge 2760
cgggtagcga tccggcattc agcattgact gcgcacggat ccagtccttg caggagcctt 2820
atgccgaccg tagcaaaaaa tgagcccgag ccgatcgcga gttgtgatcc ggtcccgecg 2880
attgccggtc gcgatgacgg tcctgtgtaa gcgttatcgt taccaattgt ttaagaagta 2940
tatacgctac gaggtacttg ataacttctg cgtagcatac atgaggtttt gtataaaaat 3000
ggcgggcgat atcaacgcag tgtcagaaat ccgaaacagt ctgcgggact ctggggttcg 3060
aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc accgeccgect 3120
tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg atcctccage 3180
gcggggatct catgectggag ttcttcgcce accctaggcg cgctcatgag cggatacata 3240
tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 3300
ccacctaaat tgtaagcgtt aatattttgt taaaattcgc gttaaatttt tgttaaatca 3360
gctcattttt taaccaatag gccgaaatcg gcaaaatccc ttataaatca aaagaataga 3420
ccgagatagg gttgagtgtt gttccagttt ggaacaagag tccactatta aagaacgtgg 3480
actccaacgt caaagggcga aaaaccgtct atcagggcga tggcccacta cgtgaaccat 3540
caccctaatc aagttttttg gggtcgaggt gccgtaaagc actaaatcgg aaccctaaag 3600
ggagcccceg atttagagct tgacggggaa agccggcgaa cgtggcgaga aaggaaggga 3660
agaaagcgaa aggagcgggc gctagggcge tggcaagtgt agcggtcacg ctgcgcegtaa 3720
ccaccacacc cgccgcgctt aatgcgccge tacagggcegc gtcccattcg ccattcaggce 3780
tgcgcaactg ttgggaaggg cgatcggtgc gggcctcttc gectattacge cagctggcga 3840
aagggggatg tgctgcaagg cgattaagtt gggtaacgcc agggttttcc cagtcacgac 3900
gttgtaaaac gacggccagt gagcgcgcgt aatacgactc actatagggc gaattgggta 3960
ccgggcccce cctcgaggtc gacggtatcg ataagcttga tatcgaattc ctgcagcccg 4020
ggggatccac tagttctaga gcggccgecca ccgcggtgga gectccagett ttgttcectt 4080
tagtgagggt taattgcgcg cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat 4140
tgttatccgce tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 4200
ggtgcctaat gagtgagcta actcacatta attgcgttgc gc 4242
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Ban mb ta cling d& xudt c4c axit nucleic sinh mién dich hodc plasmit sinh mién
dich c¢6 kha nang kich thich ddp ung mién dich bao gém céc trinh ty axit nucleic lai
trong céc diéu kién nghiém ngit cao v6i SEQ ID NO: 265, SEQ ID NO: 266, SEQ ID
NO: 267, hodac SEQ ID NO: 268. C4c trinh ty axit nucleic thich hgp bao gém cac trinh
tu twong ddng, hau nhu twong tw, hodc gidng véi cac axit nucleic dugc md ta & day.
Theo mdt sb khia canh, céc trinh tw axit nucleic twong dong s& co ty 1& phﬁn tram tuong
ddng v& trinh tw it nhét khoang 75%, 76%, 77%, 78%, 79%., 80% 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
hodc 100% so véi SEQ ID NO: 265 hodc trinh tu bd sung twong tmg. Theo cac khia
canh khéc, cac trinh tu axit nucleic tuong ddng s& c6 do twong tu v& trinh tu it nhat
khoang 75%, 76%, 77%, 78%, 19%, 80% 81%, 82%, 83%, 84%, 85%, 86%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% vo&i SEQ ID NO:
268 hodc trinh ty bd sung twong tmg. Theo cac khia canh khac, cac trinh tu axit nucleic
twong ddng s& c6 dd twong ty vé trinh tu it nhat khoang 75%, 76%, 77%, 78%, 79%,
80% 81%, 82%, 83%, 84%, 85%, 86%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, hodc 100% véi SEQ ID NO: 266 hodc trinh ty b6 sung tuong
tmg. Theo céc khia canh khéc, c4c trinh ty axit nucleic twong ddng s& c6 do twong tw vé
trinh tu it nhat khoang 75%, 76%, 77%, 78%, 79%, 80% 81%, 82%, 83%, 84%, 85%,
86%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoac 100%
v6i SEQ ID NO: 267 hodc trinh tu bd sung twong tmg. Do twong ty vé trinh tr ¢6 thé
duge tinh toan bang cach st dung mot s6 thuét toan da biét trong linh vuc ndy, nhu
BLAST, dugc md ta trong tai liéu ctua Altschul, S. F., va cac déng tac gia, J. Mol. Biol.
215:403-10, 1990. Cac axit nucleic ¢ thé khac vé trinh tu so véi céc axit nucleic duge
mb ta trén day do su thodi bién ma di truyén. Nhin chung, trinh ty tham chiéu s& gdbm
18 nucleotit, phé bién hon 1a gém 30 nucleotit hodc nhiéu hon, va c6 thé chira toan bd

trinh tu axit nucleic ctia ché phdm nham muc dich so sanh.

Céc axit nucleic ma c6 thé lai véi SEQ ID NO: 265, SEQ ID NO: 266, SEQ ID
NO: 267, hoiac SEQ ID NO: 268 duogc du tinh trong ban md ta nay. Cac diéu kién lai
nghiém ngjt bao gdm céc diéu kién nhu lai & nhiét 6 50°C hogc cao hon va SSC 0,1X
(15 mM natri clorua/1,5 mM natri xitrat). Mot vi du khac la u qua dém & 42°C trong
dung dich formamit 50%, SSC 5X (150 mM NaCl, 15 mM trinatri xitrat), natri phosphat
50 mM (pH 7,6), dung dich Denhardt 5X, dextran sulfat 10%, va ADN tinh trung ca
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hdi da cAt, bién tinh 20 pg/ml, tiép theo 12 rira trong SSC 0,1X & khoang 65°C. Cac diéu
kién lai nghiém ngat lam vi du la céac diéu kién lai nghiém ngt it nhat khoang 80%,
85%, 90%, hodc 95% so véi cac diéu kién cu thé néu trén. Cac diéu kién lai nghiém ngjt
khéc da biét trong linh vuc ndy va ciing c6 thé duoc st dung dé x4c nhan dang cac dang
tuong ddng cua cic axit nucleic trong ban mé ta (Current Protocols in Molecular

Biology, Unit 6, pub. John Wiley & Sons, N.Y. 1989).

Cén thiy rang cac trinh tu nucleotit ciia plasmit axit nucleic sinh mién dich c6
thé thay ddi trong pham vi nhét dinh ma khong anh hudng bét loi dang ké dén cac dic
tinh sinh mién dich ctia chung. Trinh tu axit nucleic ciia phan tir plasmit axit nucleic
bién thé nhu vy sé& thuong khéc di mot hodc nhidu nucleotit. C4c thay ddi vé trinh tu
c6 thé 1a thay thé, chén, x6a bd, hodc t6 hop cua céc thay dbi nay. Cac k¥ thuat gay dot
bién gen da tach dong 1a da biét trong linh vuc nay. Phuong phap gy dot bién dic higu
vi tri c6 thé xem trong tai liéu ctia Gustin va cac dong tac gia, Biotechniques 14:22,
1993; Barany, Gene 37:111-23, 1985; Colicelli va cac ddng tac gia, Mol. Gen. Genet.
199:537-9, 1985; va Sambrook va cac ddng tac gia, Molecular Cloning: A Laboratory
Manual, CSH Press 1989, pp. 15.3-15.108 va tht ca dugc dua Véb bang cach vién dan.
Tém lai, sang ché @& cap dén céc phén tir plasmit axit nucleic, va cac bién thé hoic thé
dot bién ctia chiing, c6 kha ning kich thich d4p tng mién dich bam sinh & dbi twong.
Tuong tu, sang ché bao gdm cac ARN trung gian dugc ma hoa béi cac axit nucleic dugce
mo ta, cling nhu céc trinh tu axit amin bét ky thu dugc duge ma hda boi cac plasmit axit

nucleic dugc mo ta ¢ day.

Theo mdt sb khia canh, trong khi trinh tu nucleotit cua plasmit axit nucleic sinh
mién dich thay dbi tir trinh ty néu trong SEQ ID NO: 265, 266, 267, hodc 268, cac
dinucleotit CpG trong plasmit axit nucleic sinh mién dich tét hon 13 dugc giit nguyén.
Theo cach khéc, néu trinh tu nucleotit cia plasmit sinh mién dich dugc bién ddi sao cho
dinucleotit CpG dugc loai bo, trinh tu cua plasmit axit nucleic sinh mién dich c6 thé
dugc bién dbi ¢ vi tri khac sao cho tbng s6 dinucleotit CpG trong plasmit axit nucleic
van giit nguyén khong ddi. Céc dinucleotit CpG khac ngoai cac dinucleotit CpG da c6
mat trong plasmit axit nucleic sinh mién dich cling c6 thé dugc dua vao. Do d6, vi du,
c4c plasmit axit nucleic sinh mién dich dugc moé ta ¢ day chira it nhat khoang 200, it
nhét khoang 220, it nhét khoang 240, it nhit khoang 260, it nhét khoang 270, it nhat
khoang 275, it nhit khoang 280, it nhit khoang 283, it nhét khoang 285, hodc it nhat
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khoang 288 dinucleotit CpG. Theo mot s6 phuong 4n, plasmit axit nucleic sinh mién
dich c6 thé chua 283 dinucleotit CpG. Theo mot s phuong 4n, cac dinucleotit CpG
ngoai cac dinucleotit CpG da c6 mt trong céc trinh tw nucleotit cia pGCMB75.6 hodc
pLacZMB75.6 dugc dua vao plasmit.

Theo mdt s6 khia canh, trong khi trinh ty nucleotit ctia plasmit axit nucleic sinh
mién dich thay dbdi tr cac trinh tu dugc dé xuit & day, cac loai motip CpG trong axit
nucleic sinh mién dich dugc bién doi dé didu bién sy hoat héa thu duoc cua phan tir axit
nucleic giam sat & phan bao tan, tirc 1a TLR21 vhodc TLRY. Vi dy, sé métip CpG kich
thich mién dich c6 thé dugc ting 1én dé tang cudng su hoat hoa it nhéit mot phan tir axit
nucleic gidm sat & phan bao tan dép (mg lai plasmit axit nucleic sinh mién dich. Theo
céch khac, sé métip CpG khong kich thich mién dich ¢6 thé dugc tang 1én dé giam su
hoat héa it nhat mot phan tir axit nucleic giam sat & phan bao tan. Theo mot s6 khia
canh, s& métip CpG kich thich va khong kich thich ¢6 thé dugc thay ddi dé tang cuong
su hoat hoa it nhét mot phén tr axit nucleic gidm sat & phﬁn bao tan va giam su hoat héa

it nht mot phan tir axit nucleic gidm sat & phan bao tan.

Phan i plasmit axit nucleic sinh mién dich thich hop bao gdm axit nucleic bét
ky sinh mién dich ma héa va khong ma hoa dugc md ta ¢ ddy. Céc trinh ty axit nucleic
mi héa ma héa it nhit mot phan cta protein hodc peptit, trong khi trinh tuw khong ma
hoa khong ma héa phan protein hoic peptit bét ky nao. Theo sang ché, cac axit nucleic
“khong ma héa” co thé bao gdm cac ving diéu hoa cua don vi phién ma, nhu ving khéi
dau (promoter). Thuét ngft, “vecto tréng” c6 thé dugc st dung thay d6i voi thuat ngir
“khong ma héa,” va cu thé 13 chi trinh ty axit nucleic khong c6 phan mi hoa protein,
nhu vecto plasmit khdng c6 gen chén. Viéc biéu hién protein dugc ma hoéa boi cac
plasmit axit nucleic dugc md ta ¢ day khong can thiét & gay dap tmg mién dich; do do,
cac plasmit khong cAn chita céc trinh tw ma hoa bat ky duge lién két theo cach hoat dong
v6i trinh tu kiém soat sy phién ma. Tuy nhién, c6 thé dat duoc cac uu diém khac (tic
13, sy mi®n dich ting cudng va dic hiéu khang nguyén) bing cach dua vao ché pham
didu bién mién dich it nh4t mot trinh tu axit nucleic (ADN hodc ARN) ma héa thanh
phén sinh mién dich va/hodc xytokin. Trinh ty axit nucleic ma héa thanh phan sinh mién
dich va/hodc xytokin nhu vy cé thé dugce dua vao cac plasmit axit nucleic sinh mién
dich dugc md ta ¢ day, hodc co thé duoc dua vao axit nucleic riéng & (vi du, plasmit

riéng 1&) trong ché pham.
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Theo mot sb phuong an vé céc ché phém diéu bién mién dich duoc mo ta & day,
ché phém diéu bién mién dich chira chét dn phan phdi liposom va it nhat mot trong s6
céc plasmit axit nucleic sinh mi&n dich dugc mé ta & dy. Cac ché pham diéu bién mién
dich thich hop dugc md ta trong cong bd don sang ché My sb 2012/0064151 Al va
2013/0295167 Al, toan bd ndi dung cua céc tai liéu nay dugc dua vao br?mg cach vién
dan.

Chét dAn phan phdi liposom thich hgp chita ché pham lipit ma c6 kha nang phén
phdi céc phan tir axit nucleic dén cac md cua dbi twong duge diéu tri. Theo mot sd
phuong 4n, chit dAn phan phdi liposom c6 thé c6 kha ning duy tri 6n dinh ¢ ddi tuong
trong khoang thoi gian dt dé phan phdi phan tir axit nucleic v&/hodc tac nhén sinh hoc.
Vi du, chit din phan phdi liposom 6n dinh & dbi twong nhén trong it nhit khoang niam
phut, trong it nhat khoang 1 gid, hodc trong it nhat khoang 24 gio.

Chét din phan phdi liposom nhu dugc md ta & ddy chira ché phém lipit ma ¢6
kha ning dung hgp voi mang sinh chét cia té bao dé phan phdi phén tir axit nucleic vao
té bao. Khi phan tir axit nucleic md héa mot hodc nhiéu protein, phitc axit nucleic :
liposom, theo mot s khia canh, c6 hiéu sudt chuyén nhiém it nhat khoang 1 picogam
(pg) protein dugc biéu hién trén milligam (mg) tong protein mo trén microgam (pg) axit
nucleic dugc phan phéi. Vi du, hiéu suit chuyén nhiém cta phtc axit nucleic : liposom
c6 thé it nhét khoang 10 pg protein dwgc biéu hién trén mg tong protein md trén pg axit
nucleic duoc phan phdi; hogc it nhat khoéng 50 pg protein dugc biéu hién trén mg tong
protein mé trén pg axit nucleic duoc phan phdi. Hiéu suit chuyén nhiém cta phirc c6
thé thap & mirc 1 femtogam (fg) protein dugc biéu hién trén mg téng protein mo trén pg

axit dugc phan phdi, v6i nhitng lwgng néu trén duge uu tién hon.

Theo mét s6 phuong 4n, duong kinh cua chét din phan phbi liposom theo sang
ché nam trong khoang tir khoang 100 va 500 nanomet (nm). Vi du, duong kinh cta chét
dan phan phdi liposom c6 thé ndm trong khoang tir 150 dén 450 nm hodc nim trong
khoéng tir 200 dén 400 nm.

Céc liposom thich hgp bao gdm liposom bat k¥, nhu céc liposom thudng dung
trong, vi du, cdc phuong phap phin phdi gen ma ngudi ¢ hiéu biét trung binh vé linh
vuc ndy da biét. Theo mot s6 phuong 4n, céc chit dan phan phdi liposom chira c4c lipit

dang nang nhiéu 16p (multilamellar vesicle - MLV), céc lipit ép dun, hodc ca hai loai
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nay. Theo mot sé khia canh, chat din phan phéi liposom 1a cation. Phuong phép tao ra
cadc MLV di duogc biét 6 trong linh vuc nay. Theo mot s6 khia canh, cac chit dan phan
phéi liposom chita c4c liposom ¢6 ché pham lipit polycation (ttc 14, cac liposom cation)
v/hodc c4c liposom c6 khung cholesterol dugc lién hop v6i polyetylen glycol. Cac ché
phdm liposom cation bao gdm, nhung khong chi gi6i han &, N-[1-(2,3-
dioleyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTMA) va cholesterol, N-[1-(2,3-
dioleoyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTAP) va cholesterol, 1-[2-
(oleoyloxy)etyl]-2-oleyl-3-(2-hydroxyetyl)-imidazolini clorua (DOTIM) va cholesterol,
dimetyldioctadexylamoni bromua (DDAB) va cholesterol, va t0 hop ctia chiing. Theo
mdt sb khia canh, chit din phan phdi liposom chita cac cdp lipit dugc chon tir nhém
gdbm  N-[1-(2,3-dioleyloxy)propyl]-N,N,N-trimetylamoni  clorua (DOTMA) va
cholesterol; N-[1-(2,3-dioleoyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTAP) va
cholesterol; 1-[2-(oleoyloxy)etyl]-2-oleyl-3-(2-hydroxyetyl)imidazolini clorua
(DOTIM) va cholesterol; va dimetyldioctadexylamoni bromua (DDAB) va cholesterol.
Theo mot sb khia canh, ché phim liposom dé dung 1am chét din phén phéi bao gdm

DOTIM va cholesterol.

Viéc tao phurc liposom véi plasmit axit nucleic sinh mién dich duoc mé ta & dau
¢6 thé dugc thuc hién bing phuong phap chuén trong linh vuc nay hodc phuong phap
dugc mo ta trong béng M§ 6 6,693,086, toan bo ndi dung cua céc tai liéu nay dugce dua
vao bang cach vién dan. Nong do plasmit axit nucleic thich hop d& bd sung vao liposom
bao gdbm ndng do hitu hidu dé phan phdi du lwong plasmit axit nucleic sinh mién dich
vao dbi tugng sao cho dép tng mién dich hé théng duoc kich hoat. Vi du, tir khoang 0,1
ng dén khoang 10 pg plasmit axit nucleic sinh mién dich c¢6 thé dugc két hop véi khoang
8 nmol liposom, tir khoang 0,5 pg dén khoang 5 pg plasmit axit nucleic sinh mién dich
¢6 thé duogc két hop véi khoang 8 nmol liposom, hodc khoang 1,0 pug plasmit axit nucleic
sinh mién dich c¢6 thé duoc két hop véi khoang 8 nmol liposom. Ty 1& plasmit axit
nucleic sinh mi2n dich so véi lipit (ug plasmit axit nucleic sinh mién dich : nmol lipit)
trong ché phim c6 thé it nhat khoang 1:1 plasmit axit nucleic sinh mién dich : lipit theo
khdi lwong (vi du, 1 pg plasmit axit nucleic sinh mién dich : 1 nmol lipit). Vi du, ty 1¢
plasmit axit nucleic sinh mién dich so véi lipit c6 thé it nhit khoang 1:5, it nhit khoang
1:10, hoic it nht khoang 1:20. Ty 1é dugc biéu thi ¢ ddy 1a tinh theo luong lipit trong
ché pham, va khong phai tinh theo tdng lwong lipit trong ché phdm. Ty 1¢ plasmit axit
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nucleic sinh min dich so véi cac lipit trong ché pham theo sang ché thich hop 1a tir
khoang 1:1 dén khoang 1:80 plasmit axit nucleic sinh min dich : lipit theo khdi luong;
tir khoang 1:2 dén khoang 1:40 plasmit axit nucleic sinh mién dich : lipit theo khdi
luong; tr khodng 1:3 dén khoang 1:30 sinh mién dich axit nucleic : lipit theo khéi luong;
hodc tir khoang 1:6 dén khoang 1:15 plasmit axit nucleic sinh mién dich : lipit theo khbi

luong.

Nong do ché pham didu bién min dich, néu tang trén ngudng, c6 thé doc t€ bao.
Vi ly do nay, néng do ché phém diéu bién mién dich duoc dy tinh trong ban mo ta la
khong ddc té bao, tirc 12 & mic dudi ngudng nay. “Ddc t€ bao” nhu duge str dung & day,
chi trang thai té bao bét thwong nhu khong phat trién, cham phat trién, hinh thirc hién vi
bét thuong, vihodc gidm tinh dép tng mién dich. Theo mét sb khia canh, nong do ché
phim diéu bién mién dich nim trong khoang tir khoang 0,1 dén khoang 250 ng/ml. Theo
mdt sd khia canh, ndng d6 nam trong khoang tir khoang 0,1 dén khoang 200 ng/ml. Theo
mdt sb khia canh, ndng do ché pham diéu bién mién dich nim trong khoang tr khoang
0,1 dén khoang 150 ng/ml. Theo c4c khia canh khac, ndng do ché phém diéu bién mién
dich nim trong khoang tir khoang 0,1 dén khoang 100 ng/ml. Theo céc khia canh khéc
nita, ndng d6 phuc diéu bién mién dich ndm trong khoang tir khoéng 0,1 dén khoang 50
ng/ml. Theo cac khia canh khic, ndng do ché phim diéu bién mién dich nam trong
khoang tir khoang 1 dén khoang 250 ng/ml. Theo mot s6 khia canh, ndng d6 ché pham
didu bién mién dich ndm trong khoang tir khoang 10 va khoang 250 ng/ml. Theo mdt s
khia canh, ndng d6 ché pham didu bién mién dich nim trong khoang tir khoang 50 dén
khoang 250 ng/ml. Theo mot s khia canh, ndng d ché phim diéu bién mién dich nam
trong khoang tir khoang 100 dén khoang 250 ng/ml. Theo mot s6 khia canh, ndng do
ché phdm diéu bién mién dich nam trong khoang tir khoang 150 dén khoang 250 ng/ml.
Theo céc khia canh khac nita, ndng do ché phém didu bién mién dich ndm trong khoang
tir khoang 200 dén khoang 250 ng/ml. Theo mdt sd phuong 4n, ndng do ché pham diéu
bién mién dich 12 khoang 120 ng/ml hodc nh6 hon. Theo mot s6 khia canh, ndng do ché
pham didu bién mi&n dich 13 khéng doc té bao.

Ciing duoc dé xuat & day 1a cac duge phdm chira ché pham kich thich mién dich
nhu duge mo ta trén ddy va chit mang dugc dung. Ché pham diéu bién mién dich c6 thé
duoc st dung trude, déng thoi, hodc sau oligonucleotit kich thich mién dich. Céc chét

mang duoc dung ding cho ché pham diéu bién mién dich va oligonucleotit kich thich
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mién dich riéng r& c6 thé nhung khong nhét thiét 13 cing loai chit mang. Chat mang
duoc dung 14 cho ché pham phi hop dé sir dung theo dudng ding duogc chon tir trong
tinh mach, trong co, trong vu, trong da, trong phic mac, dudi da, bé’mg cach phun, béng
sol khi, trong tritng, niém mac, qua da, bé'mg cach nhing, dudng miéng, trong nhan cAu,
trong khi quan, trong mili, phdi, truc trang, hodc cac dudng ding khdc ma ngudi cé hiéu
biét trung binh vé linh vire nay da biét. (CAc) chit mang duge dung c6 thé 1a chat pha
loang, chét phu trg, t4 dugc, hodc chét din ma ché phém kich thich mién dich, hodc ché
phém diéu bién mién dich va oligonucleotit kich thich mién dich dugc st dung cing véi
né. Céc chat dan c6 thé 1a chat 1ong, nhu nude va dau, bao gdm diu mé, dau dong vat,
dau thuc vat, hodc dau c6 nguén géc téng hop, nhu dAu lac, dau dau tuong, dau khoang,
dau vimg, va cac dau twong tu. Vi du, nudc mudi 0,4% va glyxin 0,3% c6 thé duoc str
dung. C4c dung dich nay 12 vo tring va nhin chung la khong chua vét chét dang hat.
Chuing c6 thé dugc vo tring bang cac k¥ thuét vo trung thong thuong da biét 15 (vi du,
loc). Cac ché phém nay cé thé chira cac chét phu tro duoc dung khi c6 yéu cau dé dat
gAn dén cac didu kién sinh Iy nhu didu chinh d6 pH va c4c chét dém, lam 6n dinh, 1am
dac, lam tron, va céc chét tao mau, v.v. Néng do cua cac phan tir theo sang ché trong
dugc phdm nhu vay c6 thé thay d6i trong khoang rong, tirc 12 thuong tir nho hon khoang
0,5%, thuong it nhét khoang 1% dén murc cao 15 hodc 20% khéi lugng va sé duge lua
chon chu yéu duya trén lidu yéu cAu, thé tich chat long, d6 nhdt, v.v., theo dudng dung
cu thé duoc lwa chon. Cac chat din va ché pham thich hgp, bao gdm céc protein nguoi
khac, vi du, albumin huyét thanh nguoi, dugec md ta, vi du, trong tai liéu chéng han
Remington: The Science and Practice of Pharmacy, 215t Edition, Troy, D.B. ed.,
Lipincott Williams and Wilkins, Philadelphia, PA 2006, Part 5, Pharmaceutical
Manufacturing pp 691-1092, (cu thé, xem céac trang 958-989).

Ban mo ta cling dé xuat cac phwong phép bao ché ché pham kich thich mién dich,
dwoc mod ta trén day, bao gdm budc két hop ché phidm diéu bién mién dich va
oligonucleotit kich thich mi&n dich, dé tao ra ché pham kich thich mién dich; ly tAm ché
pham kich thich mién dich nay dé tao ra dich nbi va phan két vién; va tach phan két
vién.

Viéc ly tam ché pham kich thich mién dich s& 1am ling dong ché pham kich thich
mién dich. Buéc tach phﬁn két vién c6 thé duoc thuc hién bang cach rét phén dich nbi

ra, hit phin dich ndi ra bang pipet, hogc 14y phan dich ndi ra bang cac phuong tién khac
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mién 12 con lai phan két vién. Cling du tinh rang mot s6 phan két vién s& mét di trong
qué trinh 14y phan dich ndi ra. Tuong tu, mdt s6 ché phdm kich thich mién dich c6 thé
con lai trong phan dich ndi ngay ca sau khi ly tdm. Trong tinh huéng nhw vay, phan dich
ndi c6 thé gitt dugc cac dic tinh kich thich mién dich. Néu hoat tinh kich thich mién
dich 12 nhdy sy c6 mat ciia ché phdm kich thich mién dich con lai trong phéan dich ndi
nhung cAn phai c6 gin nhu toan bd ché phém kich thich mién dich trong phan két vién,
can st dung tdc do ly tAm cao hon. Vi dy, néu phﬁn dich ndi chira ché phém kich thich
mién dich sau khi ly tim & 8.000 vong/phut, viéc ting tbc do ly tdm dén 14.000
vong/phut ¢6 thé giam b6t phan ché pham kich thich mién dich con lai.

Ban mo ta ciing d& xuét phuong phép kich thich thy thé giong toll 21 (TLR21)
bao gdm bude cho st dung oligonucleotit kich thich mién dich va ché phdm diéu bién
mién dich, trong d6 oligonucleotit kich thich mién dich chwra it nhat mdt motip CpG va
trinh tu gidu nucleotit guanin tai hodc gan dau 5° ctia oligonucleotit kich thich mién dich,
va trong d6 ché pham didu bién mién dich chira plasmit axit nucleic khong ma hoa va

chét dan phan phdi lipit cation.

Oligonucleotit kich thich mién dich va ché pham didu bién mién dich c6 thé duoc
st dung theo dudng ding duge chon tir trong tinh mach, trong co, trong vu, trong da,
trong phuc mac, dudi da, bang cach phun, béng sol khi, trong trimg, niém mac, qua da,
bang cach nhing, dudong miéng, trong nhan cAu, trong khi quan, trong miii, phéi, truc
trang, hodc duong dung khac ma nguoi ¢ hidu biét trung binh v& linh vuc nay da biét.
Theo mot s6 khia canh, ché phém didu bién mién dich va oligonucleotit kich thich mién
dich ¢6 mit véi luong c6 tac dung cach hiép ddng. Viéc st dung ché pham kich thich

mian dich va ché phdm didu bién mién dich c6 thé 1a 1an luot hodc dong thoi.

Nong d6 ché phim diéu bién mién dich c6 thé doc té bao khi 16n hon 250 pg/ml,
va su doc té bao nay co thé bu trlr v6i tac dung kich thich mién dich bt ky cua chét diéu
bién mién dich. Theo mot sb khia canh trong ban mé ta, ndng do chét diéu bién mién
dich 13 khoang 200 pg/ml. Vi viéc st dung oligonucleotit kich thich mién dich, murc
doc té bao 1a khong quan sét thdy & khoang 10 uM hodc thdp hon. Ngay ca cac ndng do
oligonucleotit kich thich mién dich cao hon ciing c6 thé dugc dung nap boi dbi twong
stir dung. Theo mdt s6 khia canh trong ban mo ta, néng do oligonucleotit kich thich mién
dich ndm trong khoang tir khoang 10 uM dén 0,5 pM. Theo mét s6 khia canh ndng do
oligonucleotit kich thich mién dich 1a khoang 2 pM, va theo mot s6 khia canh, n6ng do
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ché pham diéu bién mién dich 13 16n hon nong do oligonucleotit kich thich mién dich.
Vi ddc té bao 1a yéu to han che doi v6i viée s dung ché pham dicu bien mién dich, theo

mot sO khia canh, ché pham dieu bién mién dich c6 mit v4i lvgng khong doc té bao.

Theo timg khia canh vé phuong phap dugc trinh bay trong ban mo ta, ché pham
didu bién midn dich va oligonucleotit kich thich mi&n dich c¢6 thé 1a phuong 4n hogc

khia canh bat ky nhu duge md ta trén day.

Céc phwong phép kich hoat d4p img mién dich & d6i trgng bao gdbm viéc cho str
dung ché phm kich thich mi&n dich theo phuong én bat ky duge mé ta & ddy cling dugc
dé xuét. Cac phuong 4n trong ban mo ta bao gdm phuong phép kich hoat d4p Gmg mién
dich & dbi twong bao gdm budc cho sir dung oligonucleotit kich thich mién dich va ché

pham diéu bién mien dich dugc mo ta ¢ day.

Vi du thwe hién sang ché

Céc vi du sau day dugc duara d8 m6 ta thém mot sd phuong an dugc bdc 16 trong
ban mo ta. Céac vi du nay dugc du dinh dé minh hoa va khéng nham giéi han cac phuong

an duoc boc 10.

Ché phédm diéu bién mién dich dugc st dung trong céc vi du sau la ché pham
chtra lipit cation (DOTIM va cholesterol) va ADN khong ma héa (pMB75.6) (SEQ ID
NO: 266). Cac thanh phéim lipit cation 1a [1-[2-[9-(Z)-octadexeno-yloxy]]-2-[8](Z)-
heptadexenyl]-3-[hydroxyetyl]imidazolini clorua (DOTIM) va cholesterol lipit trung
tinh téng hop, dugc bao ché dé tao ra liposom c6 dudng kinh khoang 200 nm (xem, U.S.
Pat. No. 6,693,086). Thanh phan ADN khong ma hda 13 ADN plasmit khong ma héa
gbm 4292 cip bazo (pMB75.6) (SEQ ID NO: 266) dugc tao ra trong E. coli, mang dién
tich am, ¢6 lién quan dén cac liposom mang dién tich duong (cation) (xem, U.S. Pat.
No. 6,693,086). Trong cac vi du, thuat nglt “plasmit axit nucleic kich thich mién dich”
chi pMB75.6.
Vi du 1: Két hep céc oligodeoxynucleotit hoat ha TLR21 véi ché pham diéu bién
miéen dich

Hoat tinh cua ché phdm diéu bién mién dich trén TLR21 dugc nghién ctiru. Cu
thé, cAc té bao HEK293-NF«xB-bsd-cTLR21 dugc cy vao céc dia 384 giéng véi mét do
10.000 t& bao/giéng trong 45 pl mdi trudng sinh trudng. Céc té bao nay dugc cho tiép
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xuc véi oligonucleotit duge hoa tan trong moi trudng sinh trudéng va u ¢ 37° trong 3-4
ngdy. 10 pl dich nu6i ciy ndi trong mdi giéng dugc chuyén sang dia 384 giéng va 90 ul
NaHCO03/Na;CO; 50 mM, MgCl, 2 mM, para-nitrophenylphosphat (pNP) SmM do
pH=9,6 dugc bd sung vao va tdc do phan ing dugc x4c dinh bang phuong phép dong
hoc do cac thay dbi theo thdi gian ciia mat d§ quang & 405nM (mOD405nm/phut).

Plasmit axit nucleic kich thich mién dich don ddc da chimg t6 1a khong hoat dong
trong khoang ndng dd dugc xem xét (2 pg/ml va thap hon), trong khi d6 plasmit axit
nucleic kich thich mién dich dugc bao ché thanh liposom (pADN-F) thé hién tin hiéu
yéu nhitng rd rang v6i dudng cong dang hinh chudng, diu nay cho thiy tuong tac ctia
n6 véi TLR21 (FIG. 2A). Tuy nhién, hoat tinh kich thich TLR21 nay ¢6 do 16n thap hon
vai 14n so v&i 5-Chol-GCGT3-TG4T (SEQ ID NO: 1) (FIG. 2A va FIG. 2B), phdi tir

oligonucleotit dugc t61 wu hoa dé twong tac véi thu thé nay.

Bang 2: Cac trinh tyw ODN

Oligonucleotit kich | SEQ ID X
- h t
thich mién dich NO Trinh tw
5Chol-GCGT3- SEQ ID XTGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTTT
TG4T (ODN1) NO: 1 X = 5’-Cholesteryl
GCGT3-TG4AT SEQ ID
(ODN2) NO: 252 TGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTTT
2006-PTO (ODN3) IS\I%Q;D tcgtcgttttgtegttttgtegtt

Hoat tinh ctia ché phAm didu bién mién dich pADN-F trén TLR21 cho thy réng
thu thé nay thuc té c6 thé 12 thanh phén trong hoat dong in vivo cta ché pham diéu bién
mién dich, nhung vi ché phém diéu bién mién dich 1a phéi tr hoi yéu cho TLR21, thu
thé nay khong thé 1a thu thé c6 cing ngudn gbc duy nhit va chiém wu thé.

Vi du 2: Két hop 5-Chol-GCGT3-TG4T véi plasmit axit nucleic kich thich mién
dich va ché phim diéu bién mién dich

Céc dung dich ndng d6 200 pg/ml ctia plasmit axit nucleic kich thich mién dich
don doc va ché phém diéu bién mién dich va cac dung dich néng do 2 uM cua 5-Chol-
GCGT3-TG4T duoc didu ché va i trong 2 gidr & 4°C. Sau d6, tir dung dich ndy, c4c thé
pha long hang loat 1:2 dugc diéu ché va st dung trén té bao HEK293-bsd-cTLR21 bt
dAu tir ndng d6 plasmit 20 nM (va ndng o plasmit 2 pg/ml) theo quy trinh trong vi du
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1 v so sanh v6i mau chi chira 5-Chol-GCGT3-TG4T. Tét c4 cac mAu thé hién hoat tinh
kich thich TLR21 manh, chi c6 mdt mau thé hién cac gia tri dinh hoi cao hon va ECso
14 2,44 pM (FIG. 3A, Béang 3). Trir viéc thé hién Vimax hoi thép hon, t0 hop 5-Chol-
GCGT3-TGAT va plasmit axit nucleic kich thich mién dich, ma ban than no 1a toan toan
bét hoat, dan dén thay d6i nho vé ECso, so v6i 5-Chol-GCGT3-TG4T don doc (2,11 pM)
(FIG. 3A, Bang 3). Trai lai, mAu chira liposom (oligonucleotit kich thich mién dich 5-
Chol-GCGT3-TG4T va ché pham didu bién mién dich) thé hién hoat tinh t6i da va su
giam manh tin hiéu & ndng dd cao hon, (FIG. 3A). Tuy nhién, nghién ctru sdu hon & cac
ndng do thip (pM) cho théy hoat tinh x4c dinh phit hop v6i ECso theo tinh toan 1a 1,04
pM (FIG. 3B, Bang 3). O khoang ndng do nay, ché phdm diéu bién mién dich cling hoan
ton bét hoat (FIG. 3B) va ban than n6 khong chiu trach nhiém cho ECso thap hon.

Bang 3: Nong do hiru hiéu béan t&i da (ECso) va toe do tin hiéu tdi da (Vinax)

Chit kicgi:':llllich mién ECso (pM) Vmax(zi(l)l]i)(ilgsélll())lslggm/phﬁt
5-Chol-GCGT3-TG4T 2,44 338
TSher SO-GCGE |

K&t qua cho thdy ring viéc két hgp ODN kich thich TLR21 5-Chol-GCGTS3-
TGAT va cc ndng do khong ddc té bao ciia plasmit axit nucleic kich thich mién dich
hogc ché phdm diéu bién mién dich tao ra cac hdn hop hoat tinh. Hon nita, td hgp ODN
kich thich TLR21 5-Chol-GCGT3-TG4T va ché phim diéu bién mién dich c6 tac dung
hiép dong vé ECso trong kha nang hoat hoa TLR21.

Vi du 3: Ly tAm ché phim diéu bién mién dich va hoat tinh TLR21

Dung dich ché phdm didu bién mién dich v&indng d6 plasmit 200 pg/ml dugce ly
tAm trong 2 gio' & 4°C trong may ly tdm dé ban Eppendorf & 14.000 vong/phit ¢ 4°C.
Pé so sanh, phan phan wdc khong ly tam dugc bao quan & 4°C trong 2 gio. Phéan dich
ndi duoc 14y ra va bao quan, trong khi phén két vién dugc tao huyén pht lai trong thé
tich twong duong. Céac dung dich chudn d0 bit dau tir ham lwgng plasmit 2 mg/ml duge

didu ché dé dung trong thir nghiém TLR21 nhu dugc mo ta trong vi du 1, vi d@ xé4c dinh
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trr6e d6 ring ché phdm didu bién min dich c6 mot sb hoat tinh kich thich TLR21 yéu

(xem vidu 1).

Viéc ly tm ché phdm diéu bién mién dich tao ra phan két vién c6 tao huyén phit
lai bing pipet. Toan bd hoat tinh kich thich TLR21 ctia ché phdm diéu bién mién dich
dugc phét hién trong phan két vién sau khi ly tAm, va phan dich ndi khong ¢ hoat tinh
TLR21 (FIG. 4). Cac liposom dugc tao huyén phit lai thé hién ECso d6i v6i ha ning kich
thich TLR21 cao hon so véi céc liposom dugc bao quan & 4°C. Tac dung nay c6 thé 1a
do céc thay doi trong liposom sau khi ly tdm (vi du, tao huyén phu lai/phéan tan khong

hoan toan).
Vi du 4: Két hep 5-Chol-GCGT3-TGA4T véi ché pham diéu bién mién dich

Dung dich ché phim diéu bién min dich/5-Chol-GCGT3-TGA4T ¢6 ndng do
plasmit 200 pg/ml va 5-Chol-GCGT3-TG4T 2 pM duoc diéu ché. Dung dich 5-Chol-
GCGT3-TGAT 2 pM ciing duge diéu ché. Ca hai mau dugc U trong 2 gio ¢ 4°C. Céc
phén phan wéc 100 pl cta nhitg dung dich nay dugc ly tdm trong thiét bi ly tim dé ban
Eppendorf & 14.000 vong/phut & 4°C trong 2 gio dé sir dung trong vi du 5, trong khi d6
phan con lai ctia mAu i duge bao quan & 4°C dé phan tich theo vi du 4 nay. Ca hai mau
thé hién hoat tinh kich thich TLR21 tiém néng, nhung t& hop ché phim diéu bién mién
dich/5-Chol-GCGT3-TGAT thé hién tin hiéu giam manh & ndng do cao hon (FIG. 5A),
nhiéu kha ning 12 hé qua cua tinh doc té bao cla chat didu bién mién dich. Céc gia tri
Vmax tuong tng 14 trong ty khi thanh phan ché pham diéu bién mién dich ciia mau duoc
xem xét & ndng dd c6 doc tinh thap (FIG. 5B, Bang 4). Tuy nhién, ECs theo tinh todn
ciia td hop ché pham didu bién mién dich/5-Chol-GCGT3-TGAT 1a thép hon 4 lan so
v6i cia 5-Chol-GCGT3-TG4T don doc (FIG. 5B, Bang 4).

Bang 4: Ndng do hiru hiéu béan t6i da (ECso) va toc do tin hidu cuc dai (Vimax)

) Vmax milliOD
Chit kich thich mién dich ECs (pM) 405nm/phiit
(mOD405/phiit)
5-Chol-GCGT3-TG4T 3,2 158
5:Chol-GCGT3-TG4T (phan dich noi ly 2.5 160
tam)
f él—ncl?ol-GCGT3-TG4T (phan ket vién ly 219 184
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Td hop 5-Chol-GCGT3-TG4T-pADN-F 0,62 160
T6 hop 5-Chol-GCGT3-TG4T-pADN-F 5145 184
(phan dich noi ly tdm)

T6 hop 5-Chol-GCGT3-TG4T-pADN-F 1.81 140

(phén két vién ly tim)

Vidu 5: Ly tim ché phim diéu bién mién dich/5-Chol-GCGT3-TG4T va 5-Chol-
GCGT3-TGAT

Dung dich ché phdm diéu bién mién dich/5-Chol-GCGT3-TGAT c¢6 ndng do
plasmit 200 pg/ml va 5-Chol-GCGT3-TG4T 2 uM dugc diéu ché. Dung dich 5-Chol-
GCGT3-TGAT 2 puM ciing duoc didu ché. Ca hai mau duge u trong 2 gio & 4°C. cac
phan phan uéc 100 pl cia nhitng dung dich nay duge ly tim trong thiét bi ly tAm dé ban
Eppendorf & 14.000 vong/phut & 4°C trong 2 gi. Phan dich ndi dugc 14y ra va bao quan,
trong khi d6 phan két vién dugce tao huyén pht lai trong 100 ul. Sau do, tir nhitng dung
dich nay, cac thé pha loing hang loat 1:2 dugc chudn bi va dugc sir dung cho té bao
HEK293-bsd-cTLR21 bét ddu & ndng do plasmit 20 nM (va ndng do plasmit 2 pg/ml)
va so sanh v6i mau chi chita 5-Chol-GCGT3-TG4T.

Viéc ly tam t6 hop ché phdm diéu bién mién dich/5-Chol-GCGT3-TG4T tao ra
phan két vién nhin thay 16 rang, trong khi khong quan sat thAy phan két vién rd rét déi
v&i 5-Chol-GCGT3-TG4T. Phan két vién cua td hop ché phdm didu bién mién dich/5-
Chol-GCGT3-TG4T (“phan két vién pADN-F 5Chol”) khé tao huyén phu lai, nhung
trong tht nghiém TLR21 dugc mo ta trong vi du 1, nd chira hau nhu toan bo hoat tinh
kich thich (FIG. 6A va FIG. 6B), va chi phat hién dugc vét trong phan dich néi (“phén
dich ndi pADN-F 5Chol”) (FIG. 6B, Bang 4), mic dui ¢6 ECso cao hon so v6i mau gdc
(“pADN-f F-Chol-GCGT3-TG4T”) (Bang 4). Két qua nay cho thdy rang sau khi tron
v6i ché phim diéu bién mién dich, 5-Chol-GCGT3-TGAT c6 lién quan vé mat vat ly
dinh luong vé&i phan doan liposom. 5-Chol-GCGT3-TG4T don doc, ma khi dugc ly tam,
hau hét chi gitt lai (theo udc tinh 1a 99%, Bang 4) trong phan dich ndi, nhu da du tfnh
tir hop chét hoa tan (FIG. 7A va FIG. 7B).

Vi du 6: Két hop 5-Chol-GCGT3-TGAT va ché phim chét diéu bién mién dich

Ché pham kich thich mién dich véi ndng do plasmit 200 pg/ml va 5-Chol-
GCGT3-TG4T 2 uM duoc diéu ché. Dung dich 5-Chol-GCGT3-TG4T 2 uM ciing dugc

didu ché. Ca hai mAu duoc U trong 2 gid & 4°C. Cac phan phan uéc 100 pl cia nhiing
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dung dich nay duoc ly tAm trong thiét bi ly tim dé ban Eppendorf ¢ 14.000 vong/phut &
4°C trong 2 gior dé dung trong vi du 7, trong khi d6 phin con lai cia mau & dugc bao
quan & 4°C dé phan tich theo vi du 6 nay. Phan dich ndi duoc 1iy ra va bao quan, trong
khi phan két vién dugc tao huyén pht lai trong 200 pl. Sau dé, tir nhiing dung dich nay,
cac thé pha lodng hang loat 1:2 duoc chuén bi va st dung cho té bao HEK293-bsd-
¢TLR21 d& phan tich TLR21 theo quy trinh trong vi du 1. Nong do plasmit ban dau 1a
20 nM (va ndng dd plasmit 2 pg/ml) va so sanh véi mau chi chtra 5-Chol-GCGT3-
TG4T.

Cé hai mu (“5-Chol-GCGT3-TG4T” va “pADN-F/5-Chol-GCGT3-TG4T”) thé
hién hoat tinh kich thich TLR21, nhung t6 hop ché phim diéu bién mién dich/5-Chol-
GCGT3-TG4T (“pADN-F/5-Chol-GCGT3-TG4T”) thé hién tin hi¢u gidm manh & ndng
6 cao hon (FIG. 8A), nhidu kha néing 13 hé qua cta tinh doc té bao cia ché pham chét
didu bién midn dich. C4c gia tri Vimax twong ting 13 rat twong tu khi hoat tinh kich thich
ctia mAu chira ché phdm chat diéu bién mi&n dich dugc xem xét & ndng do c6 ddc tinh
thép (FIG. 8B, Bang 5). Tuy nhién, ECso theo tinh todn clia td hop ché phim chét diéu
bién miadn dich/5-Chol-GCGT3-TG4T thép hon 2 14n so véi clia 5-Chol-GCGT3-TG4T
(“5-Chol-GCGT3-TG4T”) don doc (FIG. 8B, Bang 5).

Bang 5: Nong do hitu hiéu ban t&i da (ECso) va toc do tin hiéu cuc dai (Vimax)

) Vmax milliOD
Chét kich thich mién dich | ECso picomol/lit (pM) 405nm/phut
(mOD405/phiit)
5-Chol-GCGT3-TG4T 2,2 120
STCholx-.GCCIT3-TG4T (phan 2.7 153
dich noi ly tdm)
S-A’ChQAl-GC(?T3-TG4T (phan 530 139
két vién ly tam)
T6 hop 5-Chol-GCGT3-
TG4T-pADN-F 0,94 13
T6 hop 5-Chol-GCGT3-
TGAT-pADN-F (phan dich 14983 224
noi ly tdm)
T6 hop 5-Chol-GCGT3-
TG4T-pADN-F (phan két 8,96 116
vién ly tdm)
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Vi du 7: Ly tAm ché phdm chit diéu bién mién dich /5-Chol-GCGT3-TGAT va 5-
Chol-GCGT3-TG4T

Viéc ly tm t6 hop ché phim didu bién mién dich/5-Chol-GCGT3-TGAT tao ra
phan két vién nhin thy r6 rang, trong khi khong quan sét thiy phan két vién ro rét ddi
v6i 5-Chol-GCGT3-TGAT. Phén két vién cua td hop ché pham diéu bién mién dich/5-
Chol-GCGT3-TG4T kho tao huyén phu lai, nhung trong thtr nghiém TLR21 nhu dugc
mo ta trong vi du 1, n6 (“phan két vién pADN-F/5-Chol-GCGT3-TG4T”) chira hdu nhu
toan bd hoat tinh kich thich (FIG. 9B), mic dit c6 ECso cao hén v6i mau goc (Bang 5)),
va chi phat hién duoc vét trong phin dich ndi (“phan dich ndi pADN-F/5-Chol-GCGT3-
TGA4T”) (FIG. 9B, Bang 5). Didu nay cho thiy ring sau khi tron v6i ché pham chat diéu
bién mién dich, 5-Chol-GCGT3-TGAT c6 lién quan vé& mit vat ly v6i phan doan
liposom. Ca hai phan doan dugc so sanh véi ché phém chét diéu bién mién dich/5-Chol-

GCGT3-TG4T (“pADN-F/5-Chol-GCGT3-TG4T”) khong ly tam.
Vi du 8: Két hop 5-Chol-GCGT3-TGAT véi ché phim chit diéu bién mién dich

Dung dich ché phdm diéu bién mién dich solution c6 ndng do6 plasmit 200 pg/ml
va 5-Chol-GCGT3-TG4T 2 uM duge diéu ché. Mau 5-Chol-GCGT3-TG4T 2 uM ciing
dugc diéu ché. Ca hai miu duge U trong 2 gid & 4°C. Céc phéan phan uéc 100 pl cua
nhitng dung dich nay dugc ly tdm trong thiét bi ly tdm dé ban Eppendorf & 14.000
vong/phit & 4°C trong 2 gir dé dung trong vi du 9, trong khi d6 phan con lai ctia mau u
duoc bao quan & 4°C dé phan tich theo vi du 8 nay. Phan dich néi dugc lay ra va bao
quén, trong khi phan két vién duoc tao huyén pht lai trong 100 pl. Sau do, tir nhimg
dung dich nay, cac thé pha lodng hang loat 1:2 duoc chudn bi va st dung cho té bao
HEK293-bsd-cTLR21 theo quy trinh cua vi du 1, bit ddu & ndng do plasmit 20 nM (va
ndng do plasmit 2 pg/ml) va so sénh véi mau chi chita 5-Chol-GCGT3-TGAT.

C4 hai mAu thé hién hoat tinh kich thich TLR21 tiém tang, nhung t6 hop 5-Chol-
GCGT3-TG4T/ché phadm chét didu bién mién dich (“pADN-F/5-Chol-GCGT3-TG4T”)
thé hién tin hiéu gidm manh & ndéng do cao hon (FIG. 10A), twong tu nhu cla ban than
chét didu bién midn dich (“pADN-F”) va nhidu kha nang 1a h¢ qua ciia tinh doc té bao
ctia ché phdm cht diéu bién mién dich. Oligonucleotit kich thich mién dich (“5-Chol-
GCGT3-TGA4T”) thé hién hoat tinh kich thich 1én hon & ndng do cao hon so véi timg

miu chira ché phédm didu bién mién dich. Céc gia tri Vmax twong ng 12 rat twong tw khi
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hoat tinh kich thich ciia thanh phan ché phdm chit diéu bién mién dich cua mau dugc
xem x¢€t ¢ néng dd c6 ddc tinh thép (FIG. 10B, Bang 6). Tuy nhién, ECso theo tinh toan
cta td hop ché phim chit didu bién mién dich/5-Chol-GCGT3-TGAT (“pADN-F/5-
Chol-GCGT3-TGAT”) thép hop 4 14n so véi ctia 5-Chol-GCGT3-TG4T don ddc (“5-
Chol-GCGT3-TG4T”) (FIG. 10B, Bang 6). Ché phdm diéu bién mién dich don doc
(“Bay 98-F”) chi thé hién hoat tinh t&i thiéu ma tac dung cOng tinh cia n6 khong giai
thich dwoc cho hoat tinh gia ting ctia ché phim chét diéu bién mién dich/5-Chol-
GCGT3-TGAT so véi 5-Chol-GCGT3-TG4T don ddc.

Bang 6: Nong do hitu hiéu ban t6i da (ECso) va tc do tin hidu cuc dai (Vmax):

) ECs picomol/lit Vmax milliOD
Chét kich thich mién dich 50 1(’ M) oVl 405nm/phiit
P (mOD405/phiit)

5-Chol-GCGT3-TG4T 2,47 53
T hop 5-Chol-GCGT3-TG4T-
ADN-F 0,59 51
T6 hop 5-Chol-GCGT3-TG4T- 0 47
pADN-F (phan dich n6i ly tdm) ’
T6 hop 5-Chol-GCGT3-TG4T- .06 .
pADN-F (phan két vién ly tAm) ’

Vidu 9: Ly tAm ché phim chit di¢u bién mién dich

Viéc ly tam t6 hop ché phdm chat diéu bién mién dich/5-Chol-GCGT3-TG4T tao
ra phan két vién nhin thiy rd rang, trong khi d6 d6i v6i 5-Chol-GCGT3-TG4T, khong
quan sét thay phan két vién ro rét. Phan két vién cta t6 hop ché pham diéu bién mién
dich/5-Chol-GCGT3-TGAT (“phan két vién pADN-F/5-Chol-GCGT3-TG4T”) kho tao
huyén phu, nhung trong thi nghiém TLR21 nhu duge mo ta trong vi du 1, nd chira >
95% hoat tinh kich thich (FIG. 11B), méc du c6 ECso cao hon so v6i mAu ban dau, chi
vGi phan doan nho (< 5%) duoc phat hién trong phan dich ndi (“phan dich nbi pADN-
F/5-Chol-GCGT3-TG4T”) (FIG. 11B, Bang 6) va chi thip hoi hon so véi mau khong ly
tam & ndng do ché pham chét diéu bién mién dich (“pADN-F/5-Chol-GCGT3-TG4T”)
thdp. Pidu nay cho thdy rang sau khi trén véi ché pham chét diéu bién mién dich, 5-

Chol-GCGT3-TG4T c¢6 lién quan vé mit vat ly dinh lugng véi phan doan liposom.
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Vi du 10: Két hgp GCGT3-TG4T véi ché phim chét diéu bién mién dich

Dung dich ché phim diéu bién mién dich c6 ndng dd plasmit 200 pg/ml va
GCGT3-TGAT (SEQ ID NO: 252; cung trinh tu oligonucleotit v6i 5-Chol- GCGT3-
TG4T (SEQ ID NO: 1) nhiing khong c6 céi bién cholesteryl) 2 pM dugc didu ché.
Tuong tw, miu GCGT3-TG4T 2uM duge diéu ché, va ca hai mau dugc  trong 2 giy &
4°C. Céc phan phan uée 100 pl ciia nhitmg dung dich nay duge ly tam trong thiét b ly
tam dé ban Eppendorf & 14.000 vong/phut ¢ 4°C trong 2 gio dé dung trong vi du 11,
trong khi d6 phan con lai ctia mu u duge bao quan & 4°C dé phan tich theo vi dy 10.
Phan dich ni duoc 14y ra va bao quén, trong khi dé phan két vién dugce tao huyén phi
lai trong 100 pul. Sau d4, tr nhitng dung dich nay, cac thé pha lodng hang loat 1:2 dugc
chuin bi va st dung cho té bao HEK293-bsd-cTLR21 theo quy trinh trong vi du 1, bét
d4u & ndng d6 plasmit 20 nM (va ndng do plasmit 2 pg/ml) va so sanh véi mau chi chira

GCGT3-TG4T.

Ca hai mAu thé hién hoat tinh kich thich TLR21 tiém tang, nhung t6 hop GCGT3-
TG4T/ché phim chat didu bién mién dich (“pADN-F/5-Chol-GCGT3-TG4T") thé hi¢n
tin hiéu gidm manh & ndng dd cao hon (FIG. 12A), nhiéu kha ning 1a hé qua cua tinh
ddc té bao cua ché phim chit didu bién mién dich. Céc gia tri Vimax trong Gmg rat twong
tur, khi hoat tinh kich thich thanh phan ché pham chat diéu bién mién dich cia méu duge
xem xét & ndng do co doc tinh thap (FIG. 12B, Bang 7). Tuy nhién, ECso theo tinh todn
ctia tb hop ché phdm chét didu bién min dich/GCGT3-TG4T thép hon 4 14n so v6i cua
GCGT3-TGAT don doc (Bang 7). Ché phim diéu bién mién dich don doc (“pADN-F”)
chi thé hién hoat tinh t6i thiéu ma tac dung cong tinh ctia n6 khong thé giai thich hoat
tinh gia ting ctia ché phdm chét diéu bién mién dich/GCGT3-TG4T so véi GCGT3-
TGAT don doc.

Bang 7: Nong do hitu hiéu ban t6i da (ECso) va toc d6 tin hiéu cuc dai (Vimax)

) ) ECso picomol/lit Vmax milliOD
Chat kich thich mién dich (pM) 405nm/phut
(mOD405/phiit)
GCGT3-TG4T 324 56
T6 hop GCGT3-TG4T-pADN-F 69,4 51
T6 hop GCGT3-TG4T-pADN-F 260 43
(phéan dich noi ly tdm)
T6 hgp GCGT3-TG4T-pADN-F 552 26
(phan ket vién ly tdm) '
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Vidu 11: Ly tim ché phim chét diéu bién mién dich/GCGT3-TG4T

Viée ly tam t6 hop ché phém didu bién min dich/GCGT3-TGAT tao ra phan ket
vién nhin thiy r6 rang. Phan két vién cta td hop ché pham didu bién mién dich/GCGT3-
TGAT kho tao huyén phi lai, nhung trong thir nghiém TLR21 nhu dugc md ta trong vi
du 1, n6 (“pADN-F/GCGT3-TG4T Phéan két vién”) chira hoat tinh kich thich cao hon >
3 lan (FIG. 13B), mic du c6 ECso cao hon so véi mau ban dau (“pADN-F/GCGT3-
TG4T”) so v6i phan dich nbi (“phén dich nbéi pADN-F/GCGT3-TG4T”) (FIG. 13B,
Béang 7). Piéu nay cho thiy rang sau khi tron véi ché phdm chét didu bién mién dich,
GCGT3-TGA4T ¢6 lién quan vé mit vat ly dinh lwgng v6i phan doan liposom, mac du ¢6
thé khong hiéu qua nhu 5-Chol- GCGT3-TG4T dugc tao dan xuét cholesteryl.

Ngudi ¢6 hidu biét trung binh vé linh vuc nay sé thiy ring mot s6 thay ddi va cai
bién c6 thé duge thuc hién d6i v6i cac phuong an uu tién ciia sang ché va cac thay doi
va cai bién nhu vay ¢6 thé duoc thuc hién ma khong vuot ra khoi tinh than clia sang ché.
Do dé, du dinh rdng cac yéu cau bao hd kém theo bao gbdm cac thay d6i nhu vay nhu
nam trong tinh than va pham vi thuc sy cla sang ché.

Phan boi dung boc 16 ciia cac béng sang ché, don sang ché, va cong bd duoc vién

din hodc md ta trong tai liéu nay toan bd dugc dua vao day bang cach vién dan.

Vi du 12: Nghién cit in vivo vé hiéu lwc clia cac chét kich thich mién dich trong md

hinh chiing ngira bénh Newcastle ¢ ga

P8 x4c dinh mirc d6 thich hop va hiéu lyc cia ODN1, ODN2, va ODN3 dudi
dang chét kich thich mién dich, timg chét nay duoc thir nghiém & ba néng dd khac nhau.

Céc chét kich thich mién dich sau diy dugc nghién ctru:

ODNI: [Chol TEG]-
TGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTTIT  (“5Chol-GCGT3-
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TG4T”) (SEQ ID NO: 1) ([CholTEG]=cai bién cholesteryl lién két
trietylenglycol & dau 5°),

ODN2: TGGGGTTTTTTTTGCGTTTTTGCGTTTITGCGTTTT
(“GCGT3-TGAT”) (SEQ ID NO: 252),

ODN3: tegtegttttgtegttttgtegtt (“2006-PTO”) (SEQ ID NO: 3).

Timng chét kich thich mién dich dugc bd sung vao nhu twong dau chira ndng do
dudi tdi wu cua virut gay bénh Newcastle (NDV) da bét hoat theo bang 9. Dé diéu ché
vacxin NDV duéi toi wu, mé khang nguyén NDV dugc pha lodng 50 1an trong dich niéu
nang am tinh NDV (AF). Hiéu lyc ciia ODN1, ODN2, va ODN3 két hop véi liéu dudi
t8i wu cia vacxin phong bénh Newcastle dugc thir nghiém ¢ ga dé tring SPF (Leghorn).
Dép tng huyét thanh duge x4c dinh va so sanh v6i vacxin NDV duéi td1 wu turong tu
nhung khong chira chét kich thich mi&n dich. Hi¢u gia khang thé dugc cac dinh ¢ céc
thoi didm khac nhau sau khi chiing ngira dé tim hiéu xem viéc bd sung chat kich thich
min dich c6 din dén dép tmg mién dich sém hon hay khong. Dé x4c dinh liéu t6i wu
nhét cia ba ODN, timg ODN dugc bd sung véi ba 1iéu khac nhau 100 ng, 1000 ng va
5000 ng vao vacxin NDV duéi t6i wu, tao ra chin nhém chét kich thich mién dich. Ngoai
chin nhém chét kich thich mién dich, nam nhém ddi chimg duge dua vao thir nghiém
nay, bao gdm nhém vacxin NDV dudi t6i wu khong chira chét kich thich mién dich,
nhém vacxin NDV khong pha lodng, nhém déi chimg am (chét kich thich mién dich két
hop véi chit phu trg) va hai nhém d6i chitng duong véi polyinosinic : axit polyxytidylic
(poly I:C) véi hai ndng d6 khac nhau (Bang 8).

Céc théng s6 sau day duge thit nghiém: do tudi cia ga (dit liéu khong duge thé

hién) va huyét thanh hoc bang thir nghiém trc ché su ngung két hdng cau (HI).

Bang 8: Thiét ké thir nghiém

’ ’ Nhém thir :

Doi twong thir nghiém / Doi chirng nghiém So lrgng (n)
NDV dudi t6i wut+ ODN1 100ng TO1 10
NDV duséi t6i wut+ ODN1 1000 ng T02 10
NDV duséi tdi wut ODNI1 5000 ng TO3 10
NDV dudi t6i wu+ ODN2 100 ng T04 10
NDV duéi t8i wu+ ODN2 1000 ng TO5 10
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NDV dudi tdi uut+ ODN2 5000 ng TO6 10
NDV dudi t6i wu+ ODN3 100 ng TO07 10
NDV duéi t6i wu+ ODN3 1000 ng TO8 10
NDV duéi t6i wut+ ODN3 5000 ng T09 10
NDV duwi t6i wu T10 10
NDV t6i wu (vacxin khéng pha lodng) T11 10
ODNI1 5000 ng + Chdt phu tro* T12a 3
ODN?2 5000 ng + Chdt phu tro* T12b 3
ODNS3 5000 ng + Chdt phu tro* T12¢ 3
Chdt phu tro don doc (Stimune)* T12d 1
NDV duéi t6i wu~+ 10 ug Poly I:C T13 9
NDV dwéi t6i wu+ 100 ug Poly I:C T14 9

*3 con vat duoc chi dinh 1am ddi chting cho ting chét kich thich mién dich két hop
v6i chét phu tro (Stimune). Mot con vét chi dugc cho ding chét phu tro.

T4t ca cac con vat tham gia khi dat 3 tuan tu01

Tét ca céc con vat dugc chung ngira & 5 tudn tudi. T4t ca nhitng 14n ching ngira
duoc thue hién vao ngay 0 bang c4ch tiém trong co.
Viéc 1ay mau mau/huyét thanh hoc duoc thye hién vao ngay 0 (trude khi ching

ngua), 7, 14, va 21.

Viéc chidm didm 1am sang tt ca cac con vat dugc thyc hién hang ngay.

Ga dugc dua vao cac nhom diéu tri TO1-T14 dugc cho dung d6i twong thir nghiém

hodc dbi chimg theo thiét k& thir nghiém. Trong cdc nhém T13 va T14, chin thay vi

mudi ga trong mot nhém duge ching ngtra do mét hai con vét trudc khi thir nghiém.

Ga dugc dua vao cdc nhém diéu tri TO1, T02, T03, T04, T05, T06, TO7, TO8 va

T09 duoc chung ngira huyén phit NDV dudi t6i wu chira 1 trong 3 chét kich thich mién
dich (ODN) khéc nhau, mdi chit & 3 ndng do khac nhau (100, 1000, 5000 ng/liéu). D&

diéu ché cac nhil twong nude trong dau, huyén phu khang nguyén NDV va chat kich

thich mién dich (pha nuéc) dugce bao ché clng v6i chit phu trg Stimune (pha dau) theo

£y 1¢ 4:5 (Bang 9).

Bang 9: Diéu ché dbi twong thir nghiém va déi chung

Pha nudc Pha dau
. | AF | Stimune ; B6 sung
Meé N Tong 2 s : 2
Nhém| Ten | NDv | A | 000 e | thetich | Stimune ) Tong
o) tinh | ng/ul hg | Phamnudc (ml) | (ml)
(D) | (uD P Vo
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nudc
(ml)

Stimune

(ml)

T01

ODNI1
100 ng

100

4896

4

T02

ODN1
1000 ng

100

4862

38

T03

ODN1
5000 ng

100

4712

188

T04

ODN2
100 ng

100

4896

T05

ODN2
1000 ng

100

4862

38

T06

ODN2
5000 ng

100

4712

188

T07

ODN3
100 ng

100

4896

T08

ODN3
1000 ng

100

4862

38

T09

ODN3
5000 ng

100

4712

188

T10

Vacxin
dudi toi
uu

100

4900

T11

Vacxin
khong
pha lodng

5000

T12a

ODNI1
5000 ng
trong
Stimune

2887

113

2.5

4.5

T12b

ODN2
5000 ng
trong
Stimune

2887

113

2.5

4.5

T12c

ODN3
5000 ng
trong
Stimune

2887

113

2.5

4.5

T12d

bém pha
lodng
(PBS)
trong
Stimune

2887

113

0.8

1.8
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113 |POVEC |00 | 4877 | 23 5 4 5 9
10 pg
114 |POVEC 1100 | 4675 | 225 5 4 5 9
100 png
' Piéu ché ODN thanh 600 ng/ul
100 pM DPém pha lodng | Thé tich dung
ODN (ul) (ul) dich gdc 600
ng/pl (pl)
ODN1 | GCGT3-TG4T- 204 196 400
5Chol (SEQ ID NO:
1, xem bang 1)
ODN2 | GCGT3-TG4T 216 184 400
(SEQ ID NO: 252,
xem bang 1)
ODN3 | 2006-PTO (SEQID | 312 88 400
NO: 3, xem bang 1)
Poly I:C 10 pg/pl
Bot dong kho | Dung dich mudi | The tich dung
(mg) sinh ly (ml) dich gbc 10 pg/ul
) (1Y)
POi | Poly I:C (P0913) 10 1 1000
chiig
Lot#s: | 116M4118V #16TK5011 10 phiit & 50°C,
60 phut ¢ nhiét do
trong phong (bat
cap lai)
Bao quan ¢ -20°C

Ga duge chi dinh vao nhém ddi chimg T10 dugc ching ngira huyén phi NDV

duéi tdi wu khong chira chét kich thich mién dich trong chét phu tro (Stimune) theo ty

1€ 4:5.

Ga duoc chi dinh vao nhom d6i chimg T11 dugc chung ngira huyén pha NDV

khong pha lodng khong chia chit kich thich mién dich trong chit phu trg (Stimune)

theo ty 1€ 4:5.

Ga duoc chi dinh vao nhéom T12 dugc chung ngua chét kich thich mién dich 1 (3
g3), chit kich thich mi&n dich 2 (3 g&) va chét kich thich mién dich 3 (3 g) trong chét

phu trg (Stimune) theo ty 1& 4:5. Mot con ga dugc ching ngira dém pha loéng (riéng)

trong chit phu tr¢ (Stimune).
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Ga dugc chi dinh vao cac nhom d6i chimg T13 (n=9) va T14 (n=9) duoc ching
ngira huyén phtt NDV dusi t6i uu ciia NDV két hop v6i Poly I:C & hai nong do (10,000
ng va 100 pg) trong chét phu tro (Stimune) theo ty 18 4:5.

Cho sit dung ddi twong thir nghiém hosc d6i chimg

Huyén phti chtta chiing NDV da bét hoat Ulster duoc bao quéan & -70°C dugc r
dong va pha lodng 50 lan trong dich niéu nang am tinh d8 tao ra liéu vacxin dudi t6i u.
Céc chit kich thich mién dich dugc bd sung vao theo thiét ké thir nghiém. Cac pha nude
thu dugc dugc tron véi Stimune theo ty 1€ 4:5 theo so dd bao ché vacxin dugc thé hién
trong bang 9. Trong khi bao ché, tt ca cac thanh phan vacxin trir chat phu trg Stimune
dugc dit trén nude da dang tan chay. Céc vacxin duogc bao ché dugc tiém (0,5 ml, trong

co ) truc tiép sau khi bao ché.

Strc khoe chung duge theo doi hing ngay boi cac k§ thuat vién sinh hoc ¢6 kinh
nghiém tr ngdy tham gia dén khi két thiic thir nghiém.

Lay mau mau

Céc mAu méau ding cho huyét thanh hoc duge thu thép tir tAt ca cc ga vao ngly
thit nghiém 0 (trude khi ching ngira), 7, 14 va 21. Cac mau mau dugc gn nhan 1a s6
thtr nghiém, nhan dang mau doc nhat va ngay thu thap. Tuy thudc vao lugng mau hit
ra, huyét thanh dugc chia thanh hai phan phan uéc khoang 0,5 ml va dugc bao quan & -
20 £5°C.

Thi nghiém e ché sy haemagglutin (HI) hoa

MOt cach vén tat, cac thé pha loang hang loat huyét thanh duoc 0 vai 8 HAU (cac
don vi ngung két hdng céu) cua chung NDV Ulster & nhiét d6 trong phong trong 60
phat. HAU dugc chuén d6 trudc mdi thir nghiém. Sau do, héng cau ga dugc bd sung
vao va su ngung két tu dugc tinh diém sau khi u & 4°C trong 45 phit. Huyét thanh d6i
ching am va ba huyét thanh d6i chimg duong, véi hiéu gia khang thé thap, trung binh

va cao dugc dua vao tung thir nghiém.

Két qua vé hiéu gia HI dugc biéu thi duéi dang nghich ddo cua ndng d6 pha lodng
huyét thanh cao nhat hoan toan e ché sy ngung két, ma duogc bién ddi loga thanh hiéu

gid Log2 cudi.
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Thong ké

Cac két qua HI duoc bién dbi loga dugc tong két cho mdi con vat (xem bang 62-
65). Trong mdi nhém diéu tri, gid trj trung binh va d¢ 1éch chuan clia cac higu gia khang
thé duoc tinh toan. Phép phan tich théng ké duoc thyc hién bang kiém dinh t Mann-
Whitney khong tham sb.

Két qua

Céc triéu chimg khong 1am sang hodc cac bien co khong bat 1oi lién quan dén
viéc ching ngira dugc quan sat trong tit ca cac nhém, tat ca ga thé hién 1a khoe manh

trong toan b qué trinh nghién ctru.

Tuy nhién, hai ga duoc tinh diém thuong tén t6i thiéu do tap tinh md, bat dau 6
ngdy trude khi bt ddu thir nghiém. vao ngay ching ngira, cic con ga ndy dugc chi dinh
vao nhém Poly I:C T13 (#11658) va T14 (#11676). Su phuc hdi dién ra trong khoang

mot tudn sau khi ching ngira.
ODN1, GCGT3-TG4T-5Chol

Céc két qua HI riéng ré dugc bidu thi bing hiéu gia Log2 cta cac nhém liu
ODN1 100 ng, 1000 ng va 5000 ng dugc dua ra trong Bang 10. Hi¢u gia HI trung binh
va do léch chuén cia cac nhém nay dugc dua ra trén FIG. 14 (ngay 14 va 21 sau khi
ching ngtra (pv)) va FIG. 15 (tat ca dit lidu) so v6i hiéu gia trung binh ctia nhém vacxin

NDV pha loang.

Céc nhém GCGT3-TG4T-5Chol thé hién hiéu gia HI cao hon dang ké so véi
vacxin NDV pha loang (hiéu gid HI trung binh: 4,8 Log2/SD 1,0). Vao ngay 14 pv,
truong hop nay xay ra d6i véi ca ba lidu; 100 ng: hiéu gia HI trung binh 6,2 Log2/SD
1.4 (p=0.0214), 1000 ng: hiéu gia HI trung binh 6,9 Log2/SD 1,1 (p=0,0003) va 5000
ng: HI trung binh 5,9 Log2/SD 0,7 (p=0,0243).

Tuy nhién, vao ngdy 21 pv, khong quan sét thdy su khac biét dang ké dbi voi tat
ca cac nong do; 100 ng: hiéu gia HI trung binh 6,9 Log2 /SD 0,8 (p=0,1995); 1000 ng:
hiéu gia HI trung binh 7,3 Log2/SD 0,9 (p=0,0527); va 5000 ng: HI trung binh 6,7
Log2/SD 0,9 (p=0,4523) khi so sanh véi vacxin NDV; hiéu gia HI 6,2 Log2/ SD1,0
(FIG. 14), mac di ndng d6 1000 ng dat it gin dén y nghia.
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Béang 10:
Két qua HI kép HI1 HI2 HI1 HI2 HI1 HI2 HI3 HI1 HI2 HI3
Nhém | Diéutri Con | d0 do |trung | d7 d7 |trung | d14 d14 dl4 |trung | d21 d21 d21 |trung
vat binh binh binh binh
1402 o0 o | o |1 1| 1 7 7 701707 7 7]70
11404 o ol o |0 ol o |7 7 7|70 |7 7 7170
11406 | 0 o | o |0 0] o 3 4 40376 6 6160
GeGTs. (11408 0 ol o o o 0 |7 8 8|77 |8 9 7|80
TGar. (114101 0 o 0 |0 o 0 |5 6 6|57 |7 7 7|70
TOl |seport00 (11412 0 0| 0 |0 0| 0 |6 6 8|67 |6 6 6|60
ng 11414 O 0 0 0 0 0 5 5 6 53 7 7 6 6,7
11416 | O 0 0 0 0 0 8 7 8 7,7 8 8 8 8,0
11418 0 0 0 0 0 0 5 4 4 43 6 6 6 6,0
11420 | O 0 0 0 0 0 8 7 7 73 7 7 8 73
Trung 0,0 0,1 6,2 6,9
binh
SD 0,0 0,3 1,4 0,8
11422 0 0| o 0 0| o 7 6 7|67 6 6 6160
11424 0 0| © 0 0| o 8 7 7173 9 7 8|80
11426 | 0 0| o 0 0| o 6 5 5|53| 6 6 660
GCGT3- [11428] 0 0| © 0 0| o 7 7 7170 7 7 7|70
Top | TG4T- [114301 0 0| 0 1 1] 1 10 9 10/97| 8 8 9|83
5Chol 1000 [11432| 0 0 | 0 0o 0| o 7 6 7|67 7 7 7|70
ng 11434 0 0| o 0 o o 7 6 6| 63 7 7 7170
11436 0 0] 0 0 0| o 7 6 7167 8 7 9|80
11438 0 0| o 0 0| o 7 6 6| 63 7 7 7170
11440 | 0 0| 0 0 0] o 7 7 7170 8 8 9|83
Trung 0,0 0,1 6,9 7,3
binh
SD 0,0 0,3 1,1 0,9
114421 0 0] o 0 0 o 6 6 7|63 7 7 8|73
11444 0 0] o© 0 0| o 5 5 5050 6 6 61|60
11446 0 0| 0 0 0| o 5 4 5| 47| 5 5 6|53
GCGT3- [11448| 0 0 | © 0 0| o 7 7 7|170] 8 8 9|83
To3 | TG4T- |11450 1 0 0 | 0 0 0| o 6 5 5|53 6 6 7163
5Chol 5000 |11452 | O 0 0 0 0 0 6 5 6 5,7 7 7 7 7,0
ng 11454 | 0 0 0 0 0 0 7 6 6 6,3 7 6 7 6,7
11456 | O 0 0 0 0 0 6 6 6 6,0 6 6 6 6,0
11458 0 0 0 0 0 0 6 5 6 5,7 6 6 7 6,3
11460 | O 0 0 0 0 0 7 6 7 6,7 7 7 8 7,3
Trung 0,0 0,0 59 6,7
binh
SD 0,0 0,0 0,7 0,9

ODN2, GCGT3-TGAT

Céc két qua HI riéng ré dugc biéu thi dudi dang hiéu gid Log2 cua cac nhom lidu
ODN1 100 ng, 1000 ng va 5000 ng dugc dua ra trong bang 11. Céc hi€u gia HI trung
binh va d0 1éch chuén cia cac nhém ndy duge dua ra trén FIG. 16 (ngay 14 va 21 pv)
va FIG. 17 (tt ca dit liéu) so v6i cac hiéu gia trung binh ctia nhém vacxin NDV pha

loang.
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Cac nhém ODN2, GCGT3-TG4T thé hién hiéu gia HI cao hon dang ké so véi
vacxin NDV pha lodng (hiéu gia HI trung binh: 4,8 Logz/SD 1.0). Déy 1a truong hop

vio ngdy 14 sau khi chung ngira ddi vé6i ca ba lidu; 100 ng: hiéu gia HI trung binh 7,1
Log>/SD 1,2 (p=0,0003), 1000 ng: hiéu gid HI trung binh 6,4 Log2/SD 0,7 (p=0,0027)
va 5000 ng: hiéu gi4 HI trung binh 6,1 Loga/SD 1,1 (p=0,0236). Vao ngay 21, chi quan
sat thay cac khac biét dang ké & liéu 100 ng v6i hiéu gia HI trung binh 7,6 Log2/SD 0,8
(p=0,0083) khi so véi vacxin NDV (hiéu gia HI 6,2 Logz/SD 1,0). Hiéu gia HI trung
binh déi v&i 1000 ng va 5000 ng 14n Iugt 12 7,1 Log2/0,6 (p=0,0696) va 7,2 Log/SD 1,0

(p=0,0956) (FIG. 16).
Bang 11:
a2l o0 ololo olol 7 6 7]e7]7 7 873
1464l o ololo olols 7 8|77l 7 8 8|77
mas6l o ololo olol7 6 6|63l 8 8 7|77
1468 0 ololo olols 7 8|77/ 8 9 8|83
T04 | GCGT3- a0l o ololo olol7 6 7ler| 7 7 7|70
TGAT100ng | 11472] 0 oo 0 oflo |10 10 997|100 9 8|90
1474 o ololo olol7 6 6l63|7 7 7|70
a6l o ololo ololse s s|s3|7 7 6|67
masl o ololo olols 6 6|67l 7 7 7170
a0l 0o ololo ololo 8 70809 9 8|87
Trung 0,0 0,0 7,1 7,6
binh
SD 0,0 0,0 12 0.8
a2l o0 ololo olo| 6 6 6leo| 7 7 7|70
434! o ololo olole 6 7|63|7 7 71|70
massl o ololo olole 6 6|60l 7 7 7|70
1488l 0o ololo olole6 8 6|67/ 8 8 880
105 ggfﬁéoo 11490 o ololo olols 5 s|sol6 6 6|60
he a2l o ololo olol7 7 7l70l7 7 8|73
1494 0 ololo olol7 7 7|70l 7 7 7|70
1496 o ololo olole6 6 6|60l 7 8 773
1408 0 ololo olol| s 7 7|73]9 7 8|80
msool o ololo olol7 6 6637 6 7|67
Trung 0.0 0,0 6.4 71
binh
SD 0,0 0,0 0,7 0,6
52l o ololo olo]| 8 7 7073|100 8 9|90
so4l o ololo olol| 7 7 eler| 8 7 7|73
sosl o ololo olol| 7 6 6le6z| 7 6 7|67
sl o ololo olole 5 s5|s3|l 8 6 7|70
To6 ?ngTgf)oo 1510l o ololo olo|s 7 7|73 9 8 8|83
hs 1s1i2l o ololo olols 6 7|70]9 7 8|80
1514l o ololo olol| s 5 sis0|l6 6 7|63
sie]l o ololo olol| 7 6 e6lez| 7 7 7|70
nsisl o ololo olole 5 s5|s3| 7 6 8|70
s20l o ololo olol| 4 4 4laole 5 6|57
Trung 0,0 0,0 6,1 7,2
binh
SD 0,0 0,0 11 1,0
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ODN3, 2006-PTO

Céc két qua HI riéng ré dugc bidu thi dudi dang hidu gid Log2 cua cdc nhom liéu
ODN1 100 ng, 1000 ng va 5000 ng do dugc dugc dua ra trong bang 12. Trong qua trinh
thuc hién thir nghiém HI b0 ba, quan sat thdy két qua ndm ngoai khoang ddi v6i con vat
sb 11570 vao ngay 21, diéu nay nhiéu kha ning 13 do sai s pipet gy ra (b sung khong
da AF) va do d6 két qua ndy duoc loai bo khai phan tich cudi cing (nhu dwoc danh dau
trong bang 12). Do d6, d6i v6i con vat va ngay nay, hiéu gia HI trung binh 1a dua trén

s6 do kép.

Hiéu gia HI trung binh va d¢ 1éch chuén cta cac nhém nay dugce duara trén FIG.
18 (ngay 14 va 21 pv) va FIG. 19 (tat ca dit liéu) so v6i hidu gia trung binh ctia nhom
vacxin NDV pha loédng.

Cac nhém ODN3, 2006-PTO thé hién hiéu gia HI cao hon dang ké so v6i vacxin
NDV pha lodng (hiéu gia HI trung binh: 4,8 Log2/SD 1,0). Ddy 1a truong hop vao ngay
14 sau khi ching ngira d6i v6i hai liéu; 1000 ng: hiéu gia HI trung binh: 6,3 Log2/SD
1,2 (p=0,0081) va 5000 ng: hiéu gia HI trung binh: 6,2 Log2/SD 0,8 (p=0,0059). Hiéu
gia HI trung binh cia 1iéu 100 ng 12 5,3 Log2/SD 0,5 (p=0,2090). Vao ngay 21 pv chi
x4c dinh dugc cac khac biét dang ké & 5000 ng: hidu gia HI trung binh 7,3 Log2/SD 0,6
(p=0,0296). Khong quan sét thiy khac biét dang ké & liéu 100 ng va 1000 ng, v6i hi¢u
gia HI trung binh lan luot 12 6,6 Log2/SD 0,5 (p=0,7183) va 6,8 Log2/SD 1,1
(p=0,1685), khi so v&i vacxin NDV; hiéu gia HI 6,2 Log2/SD 1,0 (FIG. 18).

Bang 12:
11522] o o[o] o oJo|é6 5 5536 6 6|60
11524 o ol o]l o ojo0o|5 5 6[53|6 6 6|60
11526 o olo| o0 o|lo|6 5 6577 7 7|70
11528 o ol o] o o|0|5 5 5|50 6 7 6|63
T07 | 2006- | 11530 o o| o0 |0 O] 0| 6 5 71607 7 7|70
PTO100 | 11532 o o| o0 | 0 o O | 5 5 5[50 |5 6 6 |57
ng 11534 o ol o] o o|o0 |5 5 6(|53[7 7 7|70
11536 o ol oo ol 0|5 5 6537 7 7|70
11538 o ol o | 0 o) 0| 4 4 543 |7 6 7 |67
115490 0o o]l 0|0 o] 0|6 5 6577 7 7|70
trung 0,0 0,0 53 6,6
binh
SD 0,0 0,0 0,5 0,5
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11542 0 0 0 0 0 0 6 5 6 |57 ]| 6 6 7 16,3
11544 0 0 0 0 0 0 6 4 6 (53| 7 7 7 17,0
11546 0 0 0 0 0 0 4 4 5143 | 4 5 4 143
2006- 11548 0 0 0 0 0 0 5 5 6153 6 6 7 16,3
TO8 PTO 11550 0 0 0 0 0 0 7 7 7170 | 7 7 8 (73
1000 ng 11552 0 0 0 0 0 0 7 7 8173 | 7 7 8173
11554 0 0 0 0 0 0 8 8 9 (83| 8 8 9 183
11556 0 0 0 0 O 0 6 6 6160 | 6 6 6 |6,0
11558 0 0 0 0 0 0 7 7 7170| 7 7 8173
11560 0 0 0 0 0 0 7 7 71170]| 8 8 8 | 8,0
trung 0,0 0,0 6,3 6,8
binh
SD 0,0 0,0 1,2 1,1
11562 0 0 0 0 0 0 6 6 6160 | 7 7 8 |73
11564 0 0 0 0 O 0 6 6 7163 7 7 8 17,3
11566 0 0 0 0 O 0 6 6 7163| 7 7 7 17,0
2006- 11568 0 0 0 0 0 0 6 6 71631 7 7 7 17,0
T09 PTO 11570 0 0 0 0 0 0 5 5 65317 11 7 |70
5000 ng 11572 0 0 0 0 0 0 6 6 7163/ 7 8 8 7,7
11574 0 0 0 0 0 0 5 5 6 |53 ]| 6 7 7 |6,7
11576 0 0 0 0 0 0 8 8 9 (83| 8 10 9 19,0
11578 0 0 0 0 O 0 6 6 7163 7 7 7 17,0
11580 0 0 0 1 1 1 5 5 7157 | 7 7 8 |73
trung 0,0 0,1 6,2 7,3
binh
SD 0,0 0,3 0,8 0,6

Céc nhém d6i chimg

Céc két qua HI riéng r& duoc biéu thi dudi dang hiéu gia Log2 clia cc nhém lidu
10 pg va 100 pg Poly I:C, cac vacxin NDV pha lodng va khong pha lodng va cac nhom
d6i chimg 4am dugc dua ra trong bang 13. Hiéu gia HI trung binh va d 1éch chuén cta
cac nhom nay dugce dua ra trén FIG. 20 (ngay 14 va 21 pv) va FIG. 21 (tat ca dit lidu)

so v6i hiéu gia trung binh cua nhém vacxin NDV pha loéng.

Péi v6i Poly I:C, cac nhém dbi ching duong, chi quan sat thay hiéu gia HI cao
hon dang ké & 1idu 100 pg: hiéu gia HI 7,5 Log2/SD 0,4 vao ngay 21 (p=0,0053) khi so
v6i vacxin NDV (6,2 Log2/SD 1,0). Hiéu gia HI trung binh vao ngay 14 pv cua cac
nhém lidu 10 pg va 100 pg 1an fugt 13 5,8 Log2/SD 1,3 (p=0,1859) va 5,5 Log2/SD 0,8
(p=0,1609). Hiéu gia HI trung binh ctia nhom lidu 10 pg dose vao ngay 21 pv la 6,4
Log2/SD 1,3 (p=0,7273). Quan sét thiy khac biét dang ké (p<0,0001) gitra vacxin NDV
khong pha loang (8,3/SD 0,5 va 8,5 Log2/SD 0,7) vanhom d6i chiing so véi nhém NDV
pha lodng vao ngay 14 va 21 sau khi ching ngua (lan luot 12 4,8/SD 1,0 va 6,2 Log2/
SD 1,0,) (FIG. 20).
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Bang 13:

11582 0 ololo o|lo| 4 4 41(40| 6 5 6|57
11584 0 ololo o|lo]|s5 6 5537 7 7170
11586 0 0 0 0 0 0 5 5 6 153 5 5 6 |53
11588 0 olo|lo o|lo|e6 6 7(63|7 6 8|70
110 | Vacxin dusi | 11590 0 ololo o]o| 4 4 5(43]| 6 6 6 |60
5w 11592 0 ololo ojo|s5 5 51|50 7 7 8|73
(1:50) 11594 0 0 0 0 0 0 4 4 5143 6 7 8 17,0
11596 0 0 0 0 0 0 6 6 7 16,3 7 7 8 |73
11598 0 olol o o]l o0o| 4 4 41]40| 4 4 5|43
11600 0 ololo o|lo|3 3 433/ 5 5 6153
trung 0,0 0,0 4,8 6,2

binh
SD 0,0 0,0 1,0 1,0
11602 0 ololo o|lo| &8 8 8809 9 10|93
11604 0 0 0 0 0 0 9 9 8 | 8,7 8 9 10 19,0
11606 0 0 0 0 0 0 7 7 8 |73 8 8 9 (83
11608 0 0 0 0 0 0 8 9 9 |8,7 9 9 10 (9,3
T11 Vacxin khong | 11610 0 0 0 0 0 0 9 9 9190 10 9 1097
pha loding 11612 0 olo|lo o|lo| &8 8 9838 8 880
11614 0 ololo o]j]o|9 8 9878 7 8|77
11616 0 ololo o|lo| &8 8 81807 8 8|77
11618 0 olol] 2 3|25/9 8 8838 8 9 |83
11620 0 o|lolo o|o]|] 8 8 8|80/ 8 8 880
trung 0,0 0,3 8,3 8,5

binh
SD 0,0 0,8 0,5 0,7
11622 0 ololo o|lo|lo0o 1 1]07/ 0 0 1103
11624 0 0 0 0 0 0 0 0 0 |0, 0 0 0 |0,
11626 0 0 0 0 0 0 0 0 0 (0,0 0 0 0 10,0
11628 0 oloe|lo olo]lo o o0j00] 0 0 0100
12 Déi chimg | 11630 0 ololo o|lo|lo o ofoo| 0 0 0100
am 11632 0 olo|lo olo|lO o o0jo0| 0 0 0100
11634 0 ololo ololO0O o o0j00| 0 0 0100
11636 0 ololo olo|loO o o0]oo| O 0 0100
11638 0 ololo ololO o o0j00|] 0 0 0100
11640 0 0 0 0 0 0 0 0 0(00| O 0 0 | 0,0
trung 0,0 0,0 0,1 0,0

binh
SD 0,0 0,0 0,2 0,1
1m642] o ool o olo| 4 4 440 4 4 4|40
11644 0 olo]lo oflo|ls6 6 6|60 7 7 7|70
11646 0 olo|lo oflol|l7 7 8738 8 8|80
, 11648 0 olo]lo olo|ls5 4 5|47 6 6 6160
T13 | POWECI0O sl 0 ololo ol o5 5 5|50l 6 6 6|60
He 11652 0 ololo o|lol|l7 7 71707 7 71|70
11654 0 0 0 0 0 0 6 6 7 16,3 7 7 7 17,0
11656 0 0 0 0 0 0 4 4 4 14,0 5 5 5 15,0
11658 0 0 0 0 0 0 8 7 8 177] 8 8 8 | 8,0
trung 0,0 0,0 5.8 6,4

binh
SD 0,0 0,0 1,3 1,3
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660l 0 o0l o] o o0]o] 4 4 440] 7 7 770
62l o ololo olol|l 4 4 slaz| 7 7 7|70
1664l o ololo olols s sise|l7 7 7|70
, 16s6| o ololo olole 6 6l60| 7 7 81|73
14 | POWECI00 | ecel 0 ololo olo|e6 6 763| 8 8 8|so
He 160l o ololo olo|6 6 6l60| 7 7 81|73
1672l o ololo olole 6 s5|s57|7 & 9|80
1674 o ololo olole 6 s5|57|8 & 880
66| o olol| 1 olos| 7 7 6l67] 8 8 880
trung 0.0 0.1 55 75
binh
SD 0,0 02 0,8 0.4

Két luin

Muc dich 1a nghién ciru hoat tinh phu trg cia ba chét kich thich mién dich khéc
nhau. Didu ndy duoc thir nghiém bang cach xéc dinh dép Gng huyén thanh sau khi ching
ngira bang cic vacxin nhil tuong dAu chtra ndng do dudi tdi wu cia NDV bét hoat va
néng dd khéc nhau ctia mot trong sb ba chét kich thich mién dich khéc nhau.

Céc chét kich thich mién dich sau day duoc thi nghiém:

ODNI: [CholTEG]-

TGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTTT  (“GCGT3-TG4T-

5Chol”) (SEQ ID NO: 1) ([CholTEG]=cai bién cholesteryl lién két
trietylenglycol & dau 5°),

ODN2: TGGGGTTTTTTTTGCGTTTTTGCGTTTTTGCGTTTT
(“GCGT3-TG4T”) (SEQ ID NO: 252),

ODN3: tegtegttttgtegttttgtegtt (“2006-PTO”) (SEQ ID NO: 3).

Khung cia ODN1 va ODN2 mién dich dugc lién két phosphodieste, trong khi d6
khung cia ODN3 dugc lién Kkét phosphorothioat. Hiéu luyc ctia timg ODN dugc xéac dinh
& ba liéu khac nhau: 100 ng, 1000 ng va 5000 ng, dugc bd dung vao vacxin NDV duéi
t6i wu.

Dap g huyét thanh duoc xac dinh vao ngay 0 (trude khi ching nglra), 7, 14 va
21 sau khi ching ngira dé tim hiéu xem viéc b6 sung cac chét kich thich mién dich nay
cling ¢6 thé din dén dép ting mién dich sém hon hay khong. Vao ngay 0 va 7 sau khi
ching ngtra (pv) khong phat hién dugc mirc khang thé khang NDV, trir mot con vt
(#11618) trong nhoém vacxin NDV khong pha lodng vao ngay 7.
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Pap tng huyét thanh dugc bidu thi dudi dang hiéu gid Log2 HI thé hién cac khac
biét dang ké (p<0,0001) giita vacxin NDV khong pha loang va vacxin NDV dudi tdi wu
vao ngay 14 va 21 pv, diéu nay cho thiy ring hé sb pha lodng 50 14n 1a du dé tai ra liéu
vacxin duéi toi uu.

Nhém déi chiing 4m duy tri 4m tinh trong toan bd qud trinh nghién ctru, didu nay
chi ra réng cac chat kich thich mién dich khong chira vacxin NDV khong tao ra dap Gng

mién dich khong dic hiéu.

Nhém lidu Poly I:C 100 pg dbi chimg dwong thé hién hiéu gia HI cao hon dang
k& so vi vacxin NDV tu nhién vao ngay 21 (p=0,0053), didu nay chi ra rang nhém liéu

nay hop 18 1am nhém ddi chimg dwong.

Nhém GCGT3-TG4T-5Chol (ODN1) thé hién hiéu gia HI cao hon déng ké khi
so v6i vacxin NDV pha lodng vao ngay 14 pv dbi véi ca ba lidu; 100 ng (p=0,0214),
1000 ng (p=0,0003) va 5000 ng (p=0,0243). Tuy nhién, vao ngay 21 pv, khong quan sat
thdy khac biét dang ké.

Nhém GCGT3-TGA4T (ODN2) thé hién hiéu gia HI cao hon déng ké khi so véi
vacxin NDV pha lodng vao ngay 14 pv ddi véi ca ba liéu: 100 ng (p=0,0003), 1000 ng
(p=0,0027) va 5000 ng (p=0,0236). Chi x4c dinh dwoc cac khéc biét dang ke vao ngay
21 (p=0,0083) & nhém liéu 100 ng.

Nhém 2006-PTO (ODN3) thé hién hiéu gia HI cao hon dang ké so c6i vacxin
NDV pha lodng vao ngay 14 pv dbi v&i hai lidu; 1000 ng (p=0,0081) va 5000 ng
(p=0,0059). Vao ngay 21 pv, chi xac dinh dugc khac biét dang ké (p=0,0296) & nhém
1iéu 5000 ng.

Két luan, quan sat dugc hiéu gia HI trung binh cao nhit v6i nhém lidu 100 ng
GCGT3-TGAT (ODN2), 7,1 Log2 (14 ngay pv) va 7,6 Log2 (21 ngay pv), diéu nay cho
thay su gia tdng hiéu gia khi so v6i vacxin NDV tu nhién lan luot 14 2,3 Log2 va 1,4
Log2 vao ngay 14 va 21 pv.

Hiéu gi4 cua nhém lidu GCGT3-TG4T-5Chol (ODNI) 1an luot 12 6,9 Log2 va
7,3 Log2, vao ngay 14 va 21 pv hau nhu tuong tw véi nhom ODN2. Viao ngay 14 pv
khong quan sat thay khac biét dang ké (p=0,7513) giita c4c nhém ODN1 va ODN2.
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Hiéu gi4 ctia nhom liéu 5000 ng 2006-PTO (ODN3) 1an lugt 12 6,2 Log2 va 7,3
Log2 vio ngay 14 va 21 pv. Vao ngay 14 pv, nhém ODN3 khéc biét dang ké (p=0,0300)
0 vGi ca hai nhdm ODN1 va ODN2 (FIG. 22 va FIG. 23).

Vio ngay 21 pv, tht ca cac nhém ODN khong thé hién khéc biét dang ké.

Do d6, cc két qua ndy chi ra ring cdc ODN c6 kha ning 1am tang dang ké dép
mg huyét thanh, dic biét 1a vao ngay 14 sau khi ching ngtra, va cling chi ra rang khoi

phat mién dich 12 sém hon.

CAC PHUGNG AN

Nham minh hoa thém, cic phuong an khong giéi han khéac trong ban md ta duge
dua ra sau day.

Vi du, phuong 4n 1 14 ché pham kich thich mién dich chira:

ché phim diéu bién mién dich chira plasmit axit nucleic va chét dan phan
phéi liposom; va

oligonucleotit kich thich mién dich ¢4 it nhét mdt motip CpG va trinh ty
giau nucleotit guanin tai hodc gan dau 5° cta oligonucleotit kich thich
mién dich.

Phuong 4n 2 14 ché pham kich thich mién dich theo phwong an 1, trong do ché
phdm didu bién mién dich va oligonucleotit kich thich mién dich ¢6 mat véi lugng ¢
tac dung hiép dong.

Phuong 4n 3 1a ché phdm kich thich mién dich theo phuong an 1 hodc 2, trong
d6 oligonucleotit kich thich mién dich chua la phdi tir cho phan tir axit nucleic gidm sat
& phan bio tan.

Phuong 4n 4 1a ché phém kich thich mién dich theo phuong an 3, trong d6 phan
tir axit nucleic midn dich gidm sét & phin bao tan 1a thu thé giéng toll (TLR).

Phuong 4n 5 13 ché pham kich thich mién dich theo phuong 4n 3 hodc 4, trong

do phan tir axit nucleic gidm sat & phan bao tan 1a TLR21.
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Phuong 4n 6 12 ché phm kich thich mi&n dich theo phwong &n bt ky trong so
c4c phuong 4n néu trén, trong d6 ché phim didu bién mién dich ¢6 ndng do axit nucleic

khoang 200 pg/ml.

Phuong 4n 7 1a ché phdm kich thich min dich theo phuong 4n bat k¥ trong s6
c4c phuong &n néu trén, trong do ndng dd oligonucleotit kich thich mién dich ndm trong

khoang tir khoang 10 pM dén 0,5 uM.

Phwong 4n 8 1a ché pham kich thich mién dich theo phuong 4n 7, trong d6 nong
do oligonucleotit kich thich mién dich 12 khoang 2 pM.

Phuong 4n 9 1a ché phim kich thich mién dich theo phuong 4n bét ky trong s
c4c phuong an néu trén, trong do ndng do plasmit axit nucleic cta ché phim diéu bién

midn dich 16n hon ndng do oligonucleotit kich thich mién dich.

Phuong 4n 10 14 ché phim kich thich mién dich theo phuong 4n bat k¥ trong s
c4c phuong an néu trén, trong do ché phim diéu bién mién dich c6 mat véi lugng khong

ddc te bao.

Phuong 4n 11 12 ché phim kich thich mi&n dich theo phuong &n bét ky trong s

cac phrrong 4n néu trén con chira thém chat mang duge dung.

Phuong 4n 12 12 ché phim kich thich min dich theo phuong &n bét ky trong s6
céc phuong 4n néu trén, trong d6 chit din phan phéi liposom chira lipit dang nang nhiéu
16p, lipit ép dun, hodc ca hai.

Phuong 4n 13 1a ché phim kich thich mi®n dich theo phwong 4n bat ky trong s

c4c phuong an néu trén, trong do chét dan phan phéi liposom 12 cation.

Phuong &n 14 12 ché phim kich thich mi®n dich theo phuong 4n 13, trong d6 chét
dan phan phdi liposom cation chtra cac cdp lipit dugc chon tir nhom goém N-[1-(2,3-
dioleyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTMA) va cholesterol; N-[1-(2,3-
dioleoyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTAP) va cholesterol; 1-[2-
(oleoyloxy)etyl]-2-oleyl-3-(2-hydroxyetyl)imidazolinium  clorua (DOTIM)  va

cholesterol; va dimetyldioctadecylamoni bromua (DDAB) va cholesterol.

Phuong 4n 15 14 ché pham kich thich mién dich theo phuong 4n bat ky trong 5O

c4c phwrong 4n néu trén, trong d6 plasmit axit nucleic khong ma hoa.
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Phuong 4n 16 1a ché phim kich thich mién dich theo phuong 4n bét ky trong s6

céc phuong 4n néu trén, trong d6 plasmit axit nucleic thu dugc tir vi Kkhuan.

Phuong 4n 17 1a ché phém kich thich mién dich theo phwong 4n bt ky trong s6

cic phuong 4n néu trén, trong d6 plasmit axit nucleic sinh mién dich.

Phuong 4n 18 12 ché pham kich thich mién dich theo phuong 4n bat ky trong s6
cac phuong an tur 1 dén 17, trong d6 plasmit axit nucleic c6 do twong dbng vé trinh tu it

nhét 75% so v6i SEQ ID NO. 265.

Phuong 4n 19 14 ché phdm kich thich mién dich theo phuong 4n bat ky trong s6
cac phuong an tur 1 dén 17, trong d6 plasmit axit nucleic c6 do twong ddng vé trinh t it

nhat 75% so véi SEQ ID NO.:266.

Phuong 4n 20 14 ché phim kich thich mién dich theo phuong 4n bat ky trong so
céc phuong an tir 1 d@én 17, trong d6 plasmit axit nucleic ¢6 dd twong ddng vé trinh t it

nhét 75% so v&i SEQ ID NO: 268.

Phuong &n 21 14 ché pham kich thich mi&n dich theo phuong én bét ky trong so
céc phuong 4n néu trén, trong d6 trinh tur gidu nucleotit guanin chira nhém nhiéu

nucleotit guanin thir nhét.

Phuong 4n 22 1 ché phim kich thich mién dich theo phuong 4n 21, trong d6

nhém nhiéu nucleotit guanin thir nhit chira ba dén tam nucleotit guanin.

Phuong 4n 23 1a ché pham kich thich mién dich theo phuong an 21 hodc 22, trong
do oligonucleotit kich thich mién dich chtra SEQ ID NO: 16, 17, 18, 19, 20, 21, 30, 31,
32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,74, 77, 78, 81,
82, 85, 86, 89, 90, 92, 93, 96, 97, 100, 102, 104, 106, 108, 143, hodc 1.

Phuong 4n 24 1a ché phdm kich thich mién dich theo phuong an 21 hodc 22 con
chtra thém nhom nhiéu nucleotit guanin tht hai phia sau nhém nhiéu nucleotit guanin
thi nhét.

Phuong 4n 25 13 ché pham kich thich mién dich theo phuong 4n 24, trong d6
oligonucleotit kich thich mién dich chira SEQ ID NO: 141, 142, 176, 177, 178, 179,

180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 192, 193, 194, 195, 196, 197, 198,
199, 200, 201, 202, 203, hodc GCGT-Gwire3.
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Phuong 4n 26 12 ché pham kich thich mién dich theo phuong 4n 24 hogc 25 trong
d6 nhém nhiéu nucleotit guanin thi nhét va nhém nhiéu nucleotit guanin tht hai dugc

phén tach bang it nhat hai nucleotit.

Phuong 4n 27 12 ché pham kich thich mién dich theo phuong an bat ky trong 5O
céic phuong 4n tir 21 dén 26, trong d6 nhidu nhom nucleotit guanin thi nhét va it nhét
mot métip CpG duge phan tich bing it nhét 3 nucleotit.

Phuong 4n 28 14 ché phim kich thich mi&n dich theo cac phuong 4n tir 21 dén
27, trong d6 nhém nhidu nucleotit guanin thi nhat va it nhat mot métip CpG dugc phan
tach bang hexaetylenglycol, tetraetylenglycol, propandiol, hodc cac dan xuét ctia ching.

Phuong 4n 29 1a ché phém kich thich mién dich theo phuong 4n 28, trong d6 cau

tric cua hexaetylenglycol la:
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Phuong 4n 30 1a ché phim kich thich mién dich theo phuong 4n bét ky trong s
cac phuong 4n néu trén, trong do oligonucleotit kich thich mién dich con chia thém
nhidu mdtip CpG, mdi métip CpG trong s6 nhiéu métip CpG nay duge phan tach khoi
nhiéu métip CpG bang doan dém.

Phuong 4n 31 1a ché phdm kich thich mién dich theo phwong én 30, trong d6

doan dém chua it nhat mot nucleotit hodc dang tuong ty nucleotit.

Phuong 4n 32 1a ché pham kich thich mién dich theo phwong 4n 31, trong d6

doan dém chura cau deoxyribozaphosphat.

Phuong 4n 33 13 ché pham kich thich mién dich theo phuong an 32, trong d6 cau

deoxyribozaphosphat 1 abasic.

Phuong 4n 34 1a ché phim kich thich mién dich theo phwong 4n 31, trong d6

doan dém chira mach cacbon.
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Phuong 4n 35 1a ché phdm kich thich mién dich theo phuong 4n 34, trong do6

mach cacbon thu dugc tir 1,3-propandiol.

Phuong an 36 1a ché pham kich thich mién dich theo phuong 4n 31, trong do6

doan dém chtra don vi hda hoc 1dp lai.

Phuong an 37 1a ché phim kich thich mién dich theo phuong 4n 36, trong d6 don
vi hoa hoc 1ap lai 12 etylen glycol.

Phuong 4n 38 13 ché phim kich thich mién dich theo phuong dn bét ky trong sb
cac phuong 4n néu trén, trong do oligonucleotit kich thich mién dich chua it nhat mot

dang tuong tu nucleotit.

Phuong 4n 39 12 ché phdm kich thich mi&n dich theo phuong 4n bat ky trong s6
cac phuong 4n néu trén, trong d6 oligonucleotit kich thich mién dich con chira thém

khung phosphodieste.

Phuong 4n 40 13 ché phdm kich thich mién dich theo phuong 4n bat k¥ trong s
céc phuong 4n tir 1 dén 38, trong d6 oligonucleotit kich thich mién dich con chtra thém
khung phosphorothioat.

Phuong 4n 41 1a ché phim kich thich mi®n dich theo phuong 4n bat ky trong s
cac phuong 4n néu trén, trong do oligonucleotit kich thich mién dich chira gdc lipit.

Phuong 4n 42 13 ché pham kich thich mién dich theo phwong 4n 41, trong d6 gbc
lipit 14 cholesteryl. |

Phuong 4n 43 1a ché phim kich thich mi&n dich theo phuong 4n bét ky trong s6
céc phuong an tir 41 dén 42, trong do gbc lipit nam tai hodc gén dau 5° ctia oligonucleotit
kich thich mién dich.

Phuong 4n 44 1a ché phim kich thich min dich theo phuong &n bét ky trong 50
cac phuong 4n néu trén, chita don vi trinh ty CpG ¢ d4u 5, dau 3°, hodc c4 hai.

Phuong &n 45 1a ché pham kich thich mién dich theo phuong 4n 44 ¢6 it nhét hai
don vi trinh ty CpG.

Phuong 4n 46 12 ché pham kich thich mién dich theo phuong én 44 hodc 45, trong
d6 don vi trinh tu CpG 12 GCGA, GCGG, ACGC, CCGC, GCGT, hogc TCGC.
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Phuong 4n 47 13 phuong phép bao ché ché phim kich thich mién dich theo

phuong 4n bét ky trong s6 cac phuong 4n néu trén bao gdm budc:

két hop ché phim didu bién mién dich va oligonucleotit kich thich mién dich, dé

tao ra ché phim kich thich mién dich;

ly tam ché pham kich thich mi&n dich dé tao ra phan dich ni va phan két vién;

va
tach phan két vién.

Phuong 4n 48 1a phuong phap kich thich thu thé gidng toll 21 (TLR21) bao gbm

budc:

cho sir dung oligonucleotit kich thich mién dich va ché pham diéu bién mién dich,
trong do oligonucleotit kich thich mién dich c6 it nhat mot motip CpG va trinh tu giau
nucleotit guanin tai hodc gan dau 5° cua oligonucleotit kich thich mién dich, va trong do
ché phdm diéu bién mién dich chtra plasmit axit nucleic khong mé hoa va chat din phan
phdi lipit.

Phuong 4n 49 1a phuong phép theo phuong 4n 48, trong do ché phém diéu bién
mién dich va oligonucleotit kich thich mién dich cé mit voi lugng ¢ tac dung hiép
dong.

Phuong 4n 50 14 phwong phép theo phuong 4n 48 hodc 49, trong d6 oligonucleotit
kich thich mién dich chira phéi tit cho TLR21.

Phuong 4n 51 1a phuong phép theo phuong an bét k¥ trong sd cac phuong én tir
48 dén 50, trong d6 néng do plasmit axit nucleic cua ché phém diéu bién mién dich 1a
khoang 200 pg/ml.

Phuong 4n 52 1a phuong phéap theo phuong an bét ky trong sd cdc phuong 4n tir
48 dén 51, trong d6 nong do oligonucleotit kich thich mién dich ndm trong khoang tir

khoang 10 pM dén 0,5 pM.

Phuong 4n 53 1a phuong phép theo phuwong 4n 52, trong d6 ndng do oligonucleotit
kich thich mién dich 1a khoang 2 pM.
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Phuong 4n 54 1a phuong phap theo phuong an bét ky trong s6 cac phuong 4n tir
48 dén 53, trong d6 ndng do plasmit axit nucleic ciia ché pham diu bién mién dich lén

hon ndng dd oligonucleotit kich thich mién dich.

Phuong 4n 55 1a phuong phép theo phuong an bét ky trong s6 cac phuong 4n tir

48 dén 54, trong d6 ché phim diéu bién mién dich c6 mat v6i lwgng khong doc & bao.

Phuong 4n 56 1a phuong phap theo phuong an bét ky trong s6 cdc phwong 4n tlr

48 dén 55, trong d6 ché phim diéu bién mién dich con chira thém chat mang dugc dung.

Phuong 4n 57 1a phuong phép theo phuong an bét ky trong s6 cac phuong 4n tir
48 dén 56, trong d6 chat dan phan phdi liposom chira cac lipit dang nang nhiéu 1ép, cac

lipit ép dun, hodc c4 hai.

Phuong 4n 58 14 phuong phép theo phuong an bét ky trong sb cac phuong an tir

48 dén 57, trong d6 chat din phan phéi liposom 1a cation.

Phuong 4n 59 1a phuong phép theo phuong an 58, trong d6 cation chét d4n phan
phéi liposom chtra cac cdp lipit duoc chon tir nhém gdm N-[1-(2,3-dioleyloxy)propyl]-
N,N,N-trimetylamoni clorua (DOTMA) va cholesterol; N-[1-(2,3-dioleoyloxy)propyl]-
N,N,N-trimetylamoni clorua (DOTAP) va cholesterol; 1-[2-(oleoyloxy)etyl]-2-oleyl-3-
(2-hydroxyetyl)imidazolinium clorua (DOTIM) va cholesterol; va
dimetyldioctadecylamoni bromua (DDAB) va cholesterol.

Phuong 4n 60 14 phuong phép theo phuong an bét ky trong sb cac phurong 4n tir
48 dén 59, trong d6 plasmit axit nucleic khong ma hoa.

Phuong 4n 61 1a phuong phép theo phuong an bat ky trong s cac phwong an tlr
48 dén 60, trong d6 plasmit axit nucleic thu dugc tir vi Kkhuén.

Phuong 4n 62 13 phuong phép theo phuong 4n bt ky trong s6 cac phuong an tir
48 dén 61, trong d6 plasmit axit nucleic sinh mién dich.

Phuong 4n 63 12 phuong phap theo phuong 4n bt ky trong s6 cac phuong én tir
48 dén 62, trong d6 plasmit axit nucleic ¢6 do twong ddng vé trinh ty it nhat 75% so véi
SEQ ID NO: 265.

Phuong 4n 64 1a phuong phap theo phuong an bét ky trong sd cac phuong 4n tir
48 dén 62, trong d6 plasmit axit nucleic c6 do twong dong vé trinh ty it nht 75% so v6i
SEQ ID NO: 266.
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Phuong 4n 65 1a phuong phép theo phuong an bét k¥ trong sb cac phuong 4an tir
48 dén 62, trong d6 plasmit axit nucleic c6 do tuwong ddng v& trinh tu it nhit 75% so véi
SEQ ID NO: 268.

Phuong 4n 66 1a phuong phap theo phuong an bét ky trong sb cdc phuong 4n tlr
48 dén 65, trong d6 trinh tu gidu nucleotit guanin chira nhém nhiéu nucleotit guanin thir

nhét.

Phuong 4n 67 1a phuong phép theo phuong 4n 66, trong d6 nhom nhiéu nucleotit

guanin thir nhit chta ba dén tam nucleotit guanin.

Phuong 4n 68 12 phuong phép theo phuong an 66 hoéc 67, trong d6 oligonucleotit
kich thich mién dich chita SEQ ID NO: 1, 16, 17, 18, 19, 20, 21, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 717, 78, 81, 82, 85, 86, 89,
90, 92, 93, 96, 97, 100, 102, 104, 106, 108, hoac 143.

Phuong 4n 69 1a phuong phap theo phuong 4n bat ky trong sb cac phuong an tir
48 dén 68, trong d6 oligonucleotit kich thich mién dich con chira thém nhém nhiéu

nucleotit guanin thir hai phia sau nhom nhiéu nucleotit guanin thi nhat.

Phuong 4n 70 1a phuong phap theo phuong an 69, trong d6 oligonucleotit kich
thich mién dich chta SEQ ID NO: 141, 142, 176, 177, 178, 179, 180, 181, 182, 183,
184, 185, 186, 187, 188, 189, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202,
203, hodc GCGT-Gwire3.

Phuong 4n.71 13 phuong phép theo phuong an 69 hogc 70, trong d6 nhom nhiéu
nucleotit guanin thir nhét, nhém nhiéu nucleotit guanin thi hai, hodc ca hai tao thuan loi
cho viéc tao thanh céc cAu trac bac bdn in vitro, in vivo, hodc cé hai.

Phuong 4an 72 14 phuong phap theo phuong 4n 70 hodc 71, trong d6 cac nhom
nhiéu nucleotit guanin thir nhét va thit hai tao thuén l¢i cho viéc tao thanh céc cAu truc
béac bdn ¢6 cau triuc G-wire.

Phuong an 73 1a phuong phép theo phuong an bét ky trong sd cac phuong 4n tir
70 dén 72, trong d6 nhém nhiéu nucleotit guanin thir nhit va nhém nhidu nucleotit

guanin thtr hai dugc phan tich bang it nhat hai nucleotit.
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Phuong 4n 74 1a phuong phap theo phuong an bét k¥ trong s6 cac phuong an tir
67 dén 73, trong d6 nhém nhiéu nucleotit guanin thit nhat va it nhat mot métip CpG
duoc phan tach bang it nhit 3 nucleotit.

Phuong 4n 75 1a phuong phap theo phuong an bét k¥ trong s6 cac phuong én tir
67 dén 73, trong d6 nhém nhiéu nucleotit guanin thir nhét va it nhit mot motip CpG
duoc phan tach bang hexaetylenglycol.

Phuong 4n 76 1a phuong phap theo phuong 4n 75, trong do ciu tric cia

hexaetylenglycol la:
o
R i~ N
= 2 A ~ B Ca . _
A o <ﬁ ;ix Hexaetylenglycol
OZP, e ™ NT N o
Sa¥and T (,C18%)
Q:L-“
O3P-g o o o fﬁ\fgrmu
=] nvf*xgsa\f ﬁgaﬁw o aaaf‘;‘a,_{‘} [} 'N |
acgsaaf“»{ bl )T.H
' 7 e [s]
¢ -
%—:}Pg?
R

Phuong 4n 77 1a phuong phéap theo phuong an bét ky trong s6 cdc phwong 4n tlr
48 dén 76, trong d6 oligonucleotit kich thich mién dich con chira thém nhiéu métip
CpGs, mdi mdtip CpG trong s6 nhidu métip CpG duge phén tach bang doan dém.

Phuong 4n 78 1a phuong phép theo phuong an 77, trong d6 doan dém chura it nhét

mdt nucleotit hodc dan xuat nucleotit.

Phuong 4n 79 13 phuong phap theo phuong an 78, trong d6 doan dém la cau
deoxyribozaphosphat.

Phuong 4n 80 1a phwong phdp theo phuong éan- 79, trong doé cau

deoxyribozaphosphat 1 abasic.

Phuong 4n 81 12 phuong phap theo phuong 4n 78, trong d6 doan dém chtra mach

cacbon.

Phuong 4n 82 1a phuong phap theo phuong an 81, trong d6 mach cacbon thu

duoc tir 1,3-propandiol.
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Phwong 4n 83 13 phuong phép theo phwong 4n 78, trong d6 doan dém chira don

vi héa hoc 1ap lai.

Phuong 4n 84 13 phuong phép theo phuong an 83, trong d6 don vi hoa hoc lap
lai 14 etylen glycol.

Phuong 4n 85 1a phuong phap theo phuong an bét ky trong s6 cc phuong 4n tlr
48 dén 84, trong d6 ché pham didu bién mién dich, oligonucleotit kich thich mién dich,
hodc ca hai con chtra thém it nhét mot dang tuong tu nucleotit.

Phuong 4an 86 1a phuong phép theo phuong an bét ky trong sb cac phuong 4n tir
48 dén 85, trong d6 oligonucleotit kich thich mién dich chia cau phosphodieste.

Phuong 4n 87 1a phuong phép theo phuong an bét ky trong s6 cac phwong 4n tlr
48 dén 85, trong do6 oligonucleotit kich thich mién dich chita khung phosphorothioat.

Phuong 4n 88 1a phuong phép theo phuong an bét ky trong s6 cac phwong 4n tur
48 dén 87, trong d6 oligonucleotit kich thich min dich con chira thém gdc lipit.

Phuong 4n 89 1a phuong phép theo phuong 4n 88, trong d6 gbc lipit ting cudong
dd sinh kha dung cta oligonucleotit kich thich mién dich.

Phuong 4n 90 13 phuong phép theo phuong 4n 88 hodc 89, trong do gbe lipit 1a
cholesteryl.

Phuong 4n 91 1a phuong phép theo phuong an bét ky trong sb cac phuong an tir
88 dén 90, trong d6 gdc lipit nam tai hodc gén dau 5° ctia oligonucleotit kich thich mién
dich.

Phuong 4n 92 1a phuong phép theo phuong an bét ky trong s cac phuong 4n tir
48 dén 91, chira don vi trinh tw CpG & dau 5°, du 3°, hogc ca hai.

Phuong 4n 93 1a phuwong phap theo phwong én 92 ¢ it nhét hai don vi trinh tu
CpG.

Phuong 4n 94 14 phuong phap theo phuwong 4n 92 hodc 93, trong d6 don vi trinh
tw CpG 1a GCGA, GCGG, ACGC, CCGC, GCGT, hoac TCGC.

Phuong 4n 95 1a phuong phép theo phuong an bét k¥ trong s6 cac phuong 4n tir
48 dén 94, trong d6 ché pham didu bién mi&n dich va oligonucleotit kich thich mién dich

dugc dung dong thoi.
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Phuong 4n 96 1a phuong phap kich hoat dap uing mién dich & d6i twong bao gdm
viéc cho ddi tugng sir dung ché pham kich thich mién dich theo phuong 4n bt k¥ trong

sd cac phuong 4n tir 1 dén 46.
Phuong 4n 97 14 ché pham kich thich mién dich chira:
plasmit axit nucleic va chit dan phan phdi liposom; va
oligonucleotit kich thich mién dich chira SEQ ID NO: 1.

Phuong 4n 98 14 ché phdm kich thich mién dich theo phuong 4n 97, trong d6
plasmit axit nucleic ¢6 do twong ddng v& trinh tur it nhét 75% so v6i SEQ ID NO: 265.

Phuong 4n 99 14 ché phim kich thich mién dich theo phuong an 97, trong do6
plasmit axit nucleic c6 do twong ddng vé trinh ty it nhat 75% so v6i SEQ ID NO: 266.

Phuong 4n 100 1a ché phim kich thich mién dich theo phuong an 97, trong dé
plasmit axit nucleic c6 do twong ddng vé trinh ty it nhat 75% so v6i SEQ ID NO: 268.

Phuong 4n 101 14 ché phim kich thich mi®n dich theo phuong 4n bat ky trong s6
cac phwong 4n tir 97 dén 100, trong d6 chét dan phan phdi liposom chura céc lipit dang

nang nhiéu 16p, c4c lipit €p dun, hodc ca hai.

Phuong 4n 102 1a ché phim kich thich mién dich theo phuong an 101, trong d6

chét dan phéan phéi liposom 1a cation.

Phuong 4n 103 14 ché pham kich thich mién dich theo phuong &n 102, trong d6
chit dAn phan phéi liposom cation chira cc cdp lipit duge chon tir nhém gdm N-[1-(2,3-
dioleyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTMA) va cholesterol; N-[1-(2,3-
dioleoyloxy)propyl]-N,N,N-trimetylamoni clorua (DOTAP) va cholesterol; 1-[2-
(oleoyloxy)etyl]-2-oleyl-3-(2-hydroxyetyl)imidazolinium  clorua (DOTIM) va

cholesterol; va dimetyldioctadecylamoni bromua (DDAB) va cholesterol.

Phuong 4n 104 1a ché phim kich thich min dich theo phwong 4n bét ky trong s
céc phuong 4n tir 97 dén 103, trong d6 oligonucleotit kich thich mién dich con chira

thém cai bién cholesteryl & dau 5°.

Phuong 4n 105 1a ché pham kich thich mién dich theo phuong an 104, trong dé

cai bién cholesteryl ¢ dau 5° gbm doan lién két trietylenglycol.
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Khi dua cac don vi vao ban mo ta hoidc (cac) phuong 4n wu tién trong do, céac
mao tir du dinh dé chi mdt hodc nhiéu phan tir. Cac thuét nglt “chira”, “bao gom” va
“c6” duge du dinh 12 bao gdm va c6 nghia 12 ¢6 thé c6 thém cic phan tir khac ngoai cac
phan tir dugc ligt ké.

Tu nhitng noi dung néu trén, s& thay rang da dat dugc mot s6 muc dich néu trong
ban md ta va cac két qua co lgi khac.

Céc bién ddi khac nhau c6 thé dugc tao ra doi véi cac san pham va phuong phap
néu trén ma khong ra khéi pham vi cia ban mo ta, du dinh rang tat ca nhitng ndi dung

trong phan mo ta trén day s& duoc hiéu 14 nhdm minh hoa va khong c6 y nghia gii han.

-83 -



52245 84/192

YEU CAU BAO HO

1. Ché phim kich thich mién dich chua:

a) ché phim diéu bién mién dich chira plasmit axit nucleic va chat dan phan
phdi liposom; va

b) oligonucleotit kich thich mién dich c6 it nhat mot motip CpG va trinh ty
giau nucleotit guanin tai hodc gin dau 5° clia oligonucleotit kich thich mién dich.
2. Ché pham kich thich mién dich theo diém 1, trong d6 ché phdm diéu bién mién dich
va oligonucleotit kich thich mién dich c6 mat v6i lugng c6 tic dung higp dong.
3. Ché pham kich thich mi&n dich theo diém 1, trong d6 oligonucleotit kich thich mién
dich chira phdi tir cho phan it axit nucleic giam sat & phén bao tan.
4. Ché pham kich thich mi&n dich theo diém 3, trong d6 phan t axit nucleic mién dich
giam s4t & phan bao tan 13 thy thé gidng toll (TLR).
5. Ché pham kich thich mi&n dich theo diém 3, trong d6 phén tir axit nucleic giam sit &
phan bo tan 12 TLR21.
6. Ché phdm kich thich mién dich theo diém 1, trong d6 ndng do plasmit axit nucleic
ctia ché pham didu bién min dich 16n hon ndng d oligonucleotit kich thich mién dich.
7. Ché pham kich thich mién dich theo diém 1 con chtra thém chét mang duge dung.
8. Ché pham kich thich mi&n dich theo diém 1, trong d6 chat dan phan phéi liposom
chita céc lipit dang nang nhiéu 16p, c4c lipit €p dun, hodc ca hai.
9. Ché pham kich thich mién dich theo diém 1, trong d6 chét dan phan phéi liposom la
cation.
10. Ché phém kich thich mién dich theo diém 8, trong d6 chét dan phan phdi liposom
cation chtra céc cdp lipit dugc chon tr nhém gdm N-[1-(2,3-dioleyloxy)propyl]-N,N,N-
trimetylamoni clorua (DOTMA) va cholesterol; N-[1-(2,3-dioleoyloxy)propyl]-N,N,N-
trimetylamoni clorua (DOTAP) va cholesterol; 1-[2-(oleoyloxy)etyl]-2-oleyl-3-(2-
hydroxyetyl)imidazolinium clorua (DOTIM) va cholesterol; va
dimetyldioctadecylamoni bromua (DDAB) va cholesterol.

11. Ché phim kich thich mién dich theo diém 1, trong d6 plasmit axit nucleic khong ma

hoa.
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12. Ché pham kich thich mién dich theo diém 1, trong d6 plasmit axit nucleic ¢ do

trong ddng vé trinh tu it nhit 75% so v6i SEQ ID NO. 265.

13. Ché phém kich thich mién dich theo diém 1, trong d6 plasmit axit nucleic ¢6 d

twong ddng vé trinh tur it nhat 75% so véi SEQ ID NO.:266.

14. Ché pham kich thich mién dich theo diém 1, trong d6 plasmit axit nucleic ¢ do

twong ddng vé trinh ty it nhat 75% so véi SEQ ID NO: 268.

15. Ché pham kich thich mién dich theo diém 1, trong d6 trinh ty gidu nucleotit guanin

chira nhém nhiéu nucleotit guanin thir nhét.

16. Ché pham kich thich mién dich theo diém 15, trong d6 nhém nhiéu nucleotit guanin

thr nhét chira ba dén tdm nucleotit guanin.

17. Ché phim kich thich mi&n dich theo diém 15, trong d6 oligonucleotit kich thich mién
dich chira SEQ ID NO: 16, 17, 18, 19, 20, 21, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 77, 78, 81, 82, 85, 86, 89, 90, 92, 93, 96, 97,
100, 102, 104, 106, 108, 143, hoac 1.

18. Ché phém kich thich mién dich theo diém 15, trong d6 ché pham nay con chira thém

nhém nhiéu nucleotit guanin thir hai phia sau nhém nhiéu nucleotit guanin thir nhat.

19. Ché pham kich thich mién dich theo diém 18, trong d6 oligonucleotit kich thich mién
dich chira SEQ ID NO: 141, 142, 176, 177,178, 179, 180, 181, 182, 183, 184, 185, 186,
187, 188, 189, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, hodc GCGT-

Gwire3.

20. Ché pham kich thich mién dich theo diém 18, trong d6 nhém nhiéu nucleotit guanin
thtr nhat va nhém nhidu nucleotit guanin th&t hai dugc phan tich bang it nhat hai
nucleotit.

21. Ché pham kich thich mién dich theo diém 15, trong d6 nhém nhiéu nucleotit guanin
th nhat va it nhat mot mdtip CpG dugc phén tach bang it nhét 3 nucleotit.

22. Ché pham kich thich mién dich theo diém 15, trong d6 nhom nhiéu nucleotit guanin
the nhat va it nhdt mot motip CpG dugc phén tach bing hexaetylenglycol,

tetraetylenglycol, propandiol, hogc c4c dén xuét cua ching.
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23. Ché pham kich thich mién dich theo diém 22, trong d6 cAu tric clia hexaetylenglycol

la:

(6]
N
o ; fk
0-7>P\ o <N N)\N Hexaetylenglycol
€] O/\(J’ (“C 1 8”)

o
0= \P
~
O// = NH,

O\/\O /\/O\/\O /\/0\/\0 /\/O\

- x|

O\~‘° (0]
.
2 o0
7
R

24. Ché phém kich thich mién dich theo diém 1, trong d6 oligonucleotit kich thich mién
dich con chira thém nhiéu métip CpG, mdi métip CpG trong sd nhiéu motip CpG dugce
phén tach véi cac motip khac trong s6 nhidu métip CpG bing doan dém.

25. Ché pham kich thich mién dich theo diém 24, trong d6 doan dém chita it nhat mot
nucleotit hodc dang tuong tu nucleotit.

26. Ché phém kich thich mién dich theo diém 25, trong d6 doan dém chura cau

deoxyribozaphosphat.

27. Ché phim kich thich mién dich theo diém 26, trong d6 ciu deoxyribozaphosphat 1a

abasic.
28. Ché phém kich thich mién dich theo diém 25, trong d6 doan dém chira mach cacbon.

29. Ché phém kich thich mién dich theo diém 28, trong d6 mach cacbon thu dugc tir
1,3-propandiol.

30. Ché phém kich thich mién dich theo diém 25, trong d6 doan dém chtta don vi héa
hoc lap lai.

31. Ché pham kich thich mién dich theo diém 30, trong d6 don vi héa hoc 1ap lai 1a

etylen glycol.

32. Ché pham kich thich mi&n dich theo diém 1, trong d6 oligonucleotit kich thich mién

dich cOn chira thém khung phosphorothioat.
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33. Ché phém kich thich mién dich theo diém 1, trong d6 oligonucleotit kich thich mién
dich chira gdc lipit.

34. Ché phim kich thich mi&n dich theo diém 33, trong d6 goc lipit 1a cholesteryl.

35. Ché pham kich thich mién dich theo diém 33, trong d6 gdc lipit nim tai hodc gan

d4u 5° cua oligonucleotit kich thich mién dich.

36. Ché phém kich thich mién dich theo diém 1, trong d6 ché pham nay chira don vi
trinh ty CpG & dau 5°, dau 3°, hoic ca hai.

37. Ché phém kich thich mi&n dich theo diém 36, trong d6 ché phdm nay c6 it nhét hai
don vi trinh ty CpG.

38. Ché pham kich thich mién dich theo diém 36, trong d6 don vi trinh tw CpG 1a GCGA,
GCGG, ACGC, CCGC, GCGT, hoic TCGC.

39. Phuong phép bao ché ché pham kich thich min dich theo diém 1 bao gdm budc:

két hop ché pham diéu bién mién dich va oligonucleotit kich thich mién dich, dé

tao ra ché pham kich thich mién dich;

ly tAm ché pham kich thich mién dich d8 tao ra phan dich ndi va phan két vién;

va
tach phan két vién.
40. Ché pham kich thich mién dich chia:
a. plasmit axit nucleic va chét dan phéan phdi liposom; va
b. oligonucleotit kich thich mién dich chira SEQ ID NO: 1.

41. Ché pham kich thich mién dich theo diém 40, trong d6 plasmit axit nucleic c¢6 do
twong ddng v& trinh tw {t nhat 75% so véi trinh tw dugc chon tir nhém gdm SEQ ID NO:
265, SEQ ID NO: 266, SEQ ID NO: 268.

42. Ché pham kich thich mién dich theo diém 40, trong d6 oligonucleotit kich thich mién
dich con chira thém cai bién cholesteryl & dau 5°.

43. Ché pham kich thich mién dich theo diém 42, trong d6 cai bién cholesteryl & dau 5°

bao gdm doan lién két trietylenglycol.
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ngudn

/ghi cht="M& ta trinh tu nhan tao:

40

ggggaatcgt cgttttgtcg ttttgtcgtt

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

41

30

ADN

Trinh ty nhdn tao

ngudn

/ghi cht="M& ta trinh tuy nhan tao:

41

cgggggtcgt cgttttgtcg ttttgtegtt

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

42

30

ADN

Trinh ty nhdn tao

ngudn

/ghi cht="Md ta& trinh tu nhan tao:

42

11

Oligonucleotit tdng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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gcggggtcgt cgttttgtcg ttttgtcgtt
30

<210> 43

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& té& trinh ty nhan tao:

<400> 43
ggcgggtcegt cgttttgtcg ttttgtcgtt
30

<210> 44

<211> 30

<212> ADN

<213> Trinh tyu nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M6 ta trinh tu nhén tao:

<400> 44
gggcggtcgt cgttttgtcg ttttgtcgtt
30

<210> 45

<211> 30

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh tu nhén tao:

<400> 45
ggggcgtcegt cgttttgtcg ttttgtcgtt
30

<210> 46

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cha="Md t& trinh ty nhén tao:

<400> 46

12

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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gggggctcegt cgttttgteg ttttgtcgtt
30

<210> 47

<211> 30

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi cht="M6 t& trinh ty nhan tao:

<400> 47
ccggggtcgt cgttttgtcg ttttgtcgtt
30

<210> 48

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md6 t& trinh tuy nhan tao:

<400> 48
gccgggtegt cgttttgtcg ttttgtegtt
30

<210> 49

<211> 30

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu=“"Md& ta trinh tuy nhé&n tao:

<400> 49
ggccggtegt cgttttgtcg ttttgtegtt
30

<210> 50

<211> 30

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M6 té& trinh ty nhén tao:

<400> 50

13

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdéng hop”
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gggccgtcgt cgttttgtcg ttttgtcgtt
30

<210> 51

<211> 30

<212> ADN

<213> Trinh tyu nhé&n tao

<220>
<221> ngubdn

<223> /ghi chu="M6 té& trinh tu nhan tao:

<400> 51
ggggcctcgt cgttttgtcg ttttgtcgtt
30

<210> 52

<211> 30

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi cht="M6 t& trinh tu nhan tao:

<400> 52
tgggggtcgt cgttttgtcg ttttgtcgtt
30

<210> 53

<211> 30

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M6 ta trinh tu nhén tao:

<400> 53
gtggggtcgt cgttttgtcg ttttgtcgtt
30

<210> 54

<211> 30

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="Md t& trinh tu nhén tao:

<400> 54

14

Oligonucleotit tdéng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

101/192



52245

ggtgggtcgt cgttttgtcg ttttgtcgtt
30

<210> 55

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& té& trinh ty nhan tao:

<400> 55
gggtggtcegt cgttttgtcg ttttgtcgtt
30

<210> 56

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"M6 té& trinh tu nhén tao:

<400> 56
ggggtgtcgt cgttttgtcg ttttgtcgtt
30

<210> 57

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tu nhan tao:

<400> 57
gggggttegt cgttttgtcg ttttgtcgtt
30

<210> 58

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"M6 té& trinh ty nhan tao:

<400> 58

15

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ttggggtcgt cgttttgtcg ttttgtcgott
30

<210> 59

<211> 30

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tu nhan tao:

<400> 59
gttgggtcgt cgttttgtcg ttttgtcgtt
30

<210> 60

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"Md ta trinh tu nhén tao:

<400> 60
ggttggtcgt cgttttgtcg ttttgtcgtt
30

<210> 61

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md t& trinh ty nhén tao:

<400> 61
gggttgtcgt cgttttgtcg ttttgtegtt
30

<210> 62

<211> 30

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh ty nhan tao:

<400> 62

16

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”
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ggggtttcgt cgttttgtcg ttttgtcgtt
30

<210> 63

<211> 28

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="Md& t& trinh tu nhén tao:

<400> 63
agggtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 64

<211> 28

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tu nhan tao:

<400> 64
gaggtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 65

<211> 28

<212> ADN

<213> Trinh ty nhdn tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh ty nhan tao:

<400> 65
ggagtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 66

<211> 28

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="M&é t& trinh ty nhan tao:

<400> 66

17

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit téng hop”
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gggatcgtcg ttttgtcgtt ttgtcgtt
28

<210> 67

<211> 28

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6& ta trinh ty nhén tao:

<400> 67
cgggtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 68

<211> 28

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh ty nhan tao:

<400> 68
gcggtcgtceg ttttgtcgtt ttgtcgtt
28

<210> 69

<211> 28

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 ta trinh tu nhén tao:

<400> 69
ggcgtcgtceg ttttgtcgtt ttgtcgtt
28

<210> 70

<211> 28

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi chu="M& ta& trinh tu nhén tao:

<400> 70

18

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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gggctcgtcg ttttgtcgtt ttgtcgtt
28

<210> 71

<211> 28

<212> ADN

<213> Trinh ty nhdn tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh tu nhadn tao:

<400> 71
tgggtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 72

<211> 28

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn

<223> /ghi chG="M6 ta trinh tuy nhdn tao:

<400> 72
gtggtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 73

<211> 28

<212> ADN

<213> Trinh tuy nhédn tao

<220>
<221> ngudn

<223> /ghi chG=“M6 ta trinh tu nhan tao:

<400> 73
ggtgtcgtcg ttttgtcgtt ttgtcgtt
28

<210> 74

<211> 28

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi chG=“M6 ta trinh tuy nhan tao:

<400> 74

19

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdéng hop”

Oligonucleotit tdéng hop”

106/192
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gggttcgtcg ttttgtcgtt ttgtcgtt
28

<210> 75

<211> 20

<212> ADN

<213> Trinh tu nhan tao

<220>
<221> ngudn
<223> /ghi cht="M& t& trinh ty nhan tao: Oligonucleotit téng hop”

<400> 75
tccatgacgt tcctgatgcet
20

<210> 76

<211> 25

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chu="M& ta trinh tuy nhén tao: Oligonucleotit tdng hop”

<400> 76
tccatgacgt tcctgatgct ggggg
25

<210> 77

<211> 24

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn
<223> /ghi cht="M&é té& trinh tu nhan tao: Oligonucleotit tdng hop”

<400> 77
ggggtccatg acgttcctga tgct
24

<210> 78

<211> 26

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn
<223> /ghi chu="Md ta trinh tu nhan tao: Oligonucleotit tdng hop”

<400> 78

20
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ggggggtcca tgacgttcct gatgcet
26

<210> 79

<211> 20

<212> ADN

<213> Trinh tuy nhédn tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh ty nhén tao:

<400> 79
tccatgacgt tcctgacgtt
20

<210> 80

<211> 25

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md t& trinh ty nhan tao:

<400> 80
tccatgacgt tcctgacgtt ggggg
25

<210> 81

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh ty nhén tao:

<400> 81
ggggtccatg acgttcctga cgtt
24

<210> 82

<211> 26

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tu nhén tao: Oligonucleotit téng hop”

<400> 82

21

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

108/192
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ggggggtcca tgacgttcct gacgtt
26

<210> 83

<211> 23

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi chG=“"M& ta trinh ty nhén tao:

<400> 83
tcgacgttcg tcgttcgteg ttce
23

<210> 84

<211> 28

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cht="Md t& trinh tu nhén tao:

<400> 84
tcgacgttcg tcgttcgtcg ttcggggg
28

<210> 85

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht=“"M6é6 té& trinh tu nhan tao:

<400> 85
ggggtcgacg ttcgtcgttc gtcgttce
27

<210> 86

<211> 29

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi cha="Md& t& trinh ty nhé&n tao:

<400> 86

22

Oligonucleotit tdng hop”

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hogp”

109/192
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ggggggtcga cgttcgtcegt tcgtcgttce

29

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

87

26

ADN

Trinh tu nhén tao

ngudn

/ghi chG="M& ta& trinh ty nhén tao:

87

tcgcgacgtt cgcccgacgt tcggta

26

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

88

31

ADN

Trinh ty nhdn tao

ngudn

/ghi chG="M& ta& trinh tu nhan tao:

88

tcgcgacgtt cgcccgacgt tcggtagggg g

31

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

89

30

ADN

Trinh ty nhdn tao

ngudn

/ghi ch4="M6 ta trinh tu nhan tao: Oligonucleotit téng hop”

89

ggggtcgcga cgttcgecccg acgttcggta

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

90

32

ADN

Trinh ty nhdn tao

ngudn

/ghi cht="M& ta trinh tu nhan tao: Oligonucleotit téng hop”

90

23

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

110/192
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ggggggtcgce gacgttcgcce cgacgttcgg ta
32

<210> 91

<211> 22

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<221> ngudn

<223> /ghi cha="Md t& trinh tu nhan tao:

<400> 91
tcgtcgtttt cggcgcgcgce cg
22

<210> 92

<211> 26

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh ty nhan tao:

<400> 92

ggggtcgtcg ttttcggcgc gcgccg
26

<210> 93

<211> 28

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn

<223> /ghi chu="Md ta trinh ty nhdn tao:

<400> 93

ggggggtcgt cgttttcggce gcgcgccg
28

<210> 94

<211> 25

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& ta& trinh ty nhén tao:

<400> 94

24

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

111/192
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tcgtcgtegt tcgaacgacg ttgat
25

<210> 95

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cha="M& t& trinh tuy nhan tao:

<400> 95
tcgtcgtcecgt tcgaacgacg ttgatggggg
30

<210> 96

<211> 29

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi cht="“M& ta trinh ty nhan tao:

<400> 96
ggggtcgtcg tcgttcgaac gacgttgat
29

<210> 97

<211> 31

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht="Mé ta trinh tuy nhan tao:

<400> 97
ggggggtcgt cgtcgttcga acgacgttga t
31

<210> 98

<211> 22

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi cht="M6 t& trinh ty nhén tao:

<400> 98

25

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

112/192
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tcgtcgttgt cgttttgteg tt

22

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

99

27

ADN

Trinh tu nhé&n tao

ngudn
/ghi cht="M& ta trinh tu nhan tao: Oligonucleotit tdng hop”

99

tcgtcgttgt cgttttgtcg ttggggg

27

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

100

28

ADN

Trinh tu nhén tao

ngudn
/ghi chu="M6 t& trinh tu nhan tao: Oligonucleotit tdng hop”

100

ggggggtcgt cgttgtcgtt ttgtcgtt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

101

19

ADN

Trinh ty nhdn tao

ngudn
/ghi chG="M6 ta& trinh tu nhé&n tao: Oligonucleotit téng hop”

101

gatctcgcte gctcgetat

19

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

102

25

ADN

Trinh ty nhdn tao

ngudn
/ghi cht="M& ta trinh tu nhén tao: Oligonucleotit téng hop”

102

26

113/192
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gggggggatc tcgctcgectce gectat

25

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

103

21

ADN

Trinh tu nhén tao

ngudn

/ghi chu="M& ta trinh ty nhén tao:

103

tcgtcgacgt cgttcgttct c

21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

104

27

ADN

Trinh tu nhdn tao

ngudn

/ghi chG="M6 ta trinh tu nhén tao:

104

ggggggtcgt cgacgtcgtt cgttctc

27

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

105

29

ADN

Trinh ty nhdn tao

ngudn

/ghi cht=“M& ta trinh tu nhén tao:

105

tccatgacgt tcctgcagtt cctgacgtt

29

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

106

35

ADN

Trinh ty nhén tao

ngudn

/ghi cht="Md té& trinh ty nhan tao:

106

27

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

114/192
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ggggggtcca tgacgttcct gcagttcctg acgtt
35

<210> 107

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M&6 t& trinh ty nhan tao:

<400> 107
tccacgacgt tttcgacgtt
20

<210> 108

<211> 26

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 t& trinh ty nhéan tao:

<400> 108
ggggggtcca cgacgttttc gacgtt
26

<210> 109

<211> 28

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="Md& ta& trinh tu nhén tao:

<400> 109
tttttcgtcg ttttgtegtt ttgtcgtt
28

<210> 110

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh tu nhan tao:

<400> 110

28

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

115/192
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ttagggtcgt cgttttgtcg ttttgtcgtt

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

111
36
ADN
Trinh tuy nhé&n tao

ngudn

/ghi chu="M& t& trinh ty nhan tao:

111

ttagggttag ggtcgtcgtt ttgtcgtttt gtcgtt

36

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

112

32

ADN

Trinh ty nhdn tao

ngudn

/ghi chtu="M& ta& trinh ty nhén tao:

112

ttttggggtc gtcgttttgt cgttttgtcg tt

32

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

113

32

ADN

Trinh tyu nhé&n tao

ngudn

/ghi chu="Mé ta trinh tu nhén tao:

113

ggggtttttc gtcgttttgt cgttttgtcg tt

32

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

114

36

ADN

Trinh tyu nhé&n tao

ngudn

/ghi chu="M6 ta trinh tu nhan tao:

114

29

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

116/192



52245 117/192

ggggttttgg ggtcgtcgtt ttgtcgtttt gtcgtt

36

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

115

34

ADN

Trinh ty nhén tao

ngudn
/ghi cht="M& ta trinh tu nhan tao: Oligonucleotit tdng hop”

115

ttagggtttt tcgtcgtttt gtcgttttgt cgtt

34

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

116

40

ADN

Trinh ty nhdn tao

ngudn
/ghi chu="M6& t& trinh ty nhén tao: Oligonucleotit téng hop”

116

ttagggttag ggtttttcgt cgttttgtcg ttttgtcgtt

40

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

117

44

ADN

Trinh ty nhdn tao

ngudn
/ghi chu="Mé ta trinh tu nhédn tao: Oligonucleotit téng hop”

117

tgtgggtgtg tgtgggtttt tcgtcgtttt gtcgttttgt cgtt

44

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

118

33

ADN

Trinh ty nhdn tao

ngudn
/ghi chu=“"M6 ta trinh ty nhén tao: Oligonucleotit téng hop”

118

30



52245 118/192

ggaggttttt cgtcgttttg tcgttttgtc gtt

33

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

119

35

ADN

Trinh ty nhé&n tao

ngudn
/ghi cht="M& ta trinh ty nhan tao: Oligonucleotit téng hop”

119

tggaggcttt ttcgtcgttt tgtcgttttg tcgtt

35

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

120

42

ADN

Trinh tu nhdn tao

ngudn
/ghi cht="M&6 ta trinh ty nhén tao: Oligonucleotit téng hop”

120

tggaggctgg aggctttttc gtcgttttgt cgttttgtcg tt

42

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

121

46

ADN

Trinh ty nhdn tao

ngudn
/ghi cht=“"Md ta trinh ty nhan tao: Oligonucleotit téng hop”

121

gctgcgaggce gggtgggtgg gatcgtcgtt ttgtcgtttt gtcgtt

46

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

122

45

ADN

Trinh ty nhén tao

ngudn
/ghi cha="M& t& trinh tu nhé&n tao: Oligonucleotit tdng hop”

122

31



52245 119/192

gctgcgggcyg ggtgggtggg atcgtcgttt tgtcgttttg tcgtt
45

<210> 123

<211> 42

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn
<223> /ghi cht=“"M& ta trinh tu nhén tao: Oligonucleotit téng hop”

<400> 123
cgaggcgggt gggtgggatc gtcgttttgt cgttttgtceg tt
42

<210> 124

<211> 41

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi chti="M& t& trinh tu nhan tao: Oligonucleotit téng hop”

<400> 124
cgggcgggtg ggtgggatcg tcgttttgtce gttttgtcegt €
41

<210> 125

<211> 42

<212> ADN

<213> Trinh tu nhan tao

<220>
<221> ngudn
<223> /ghi chu="M6 t& trinh tu nhan tao: Oligonucleotit téng hop”

<400> 125

gggcgtggtyg ggtggggttc gtcgttttgt cgttttgtcg tt
42

<210> 126

<211> 40

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn
<223> /ghi chu="M6 t& trinh ty nhan tao: Oligonucleotit téng hop”

<400> 126

32



52245 120/192

ggggtgggag gagggttcgt cgttttgtcg ttttgtcgtt
40

<210> 127

<211> 44

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn
<223> /ghi cht="M6 ta trinh ty nhé&n tao: Oligonucleotit tdng hop”

<400> 127

ggggtcgggce gggccgggtg tcegtegtttt gtcgttttgt cgtt
44

<210> 128

<211> 48

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi ch0="M6 t& trinh tu nhén tao: Oligonucleotit tdng hop”

<400> 128

ggtggtgggg ggggttggta gggttcgtcg ttttgtcgtt ttgtcgtt
48

<210> 129

<211> 44

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn
<223> /ghi cht="M6 ta trinh tu nhan tao: Oligonucleotit téng hop”

<400> 129
gggttagggt tagggtaggg tcgtcgtttt gtcgttttgt cagtt
44

<210> 130

<211> 41

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi cht="M& ta trinh tu nhdn tao: Oligonucleotit tdng hop”

<400> 130

33



52245 121/192

tgggggggtg ggtgggttcg tcgttttgtc gttttgtcgt t
41

<210> 131

<211> 40

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi ch(t="M6 ta trinh ty nhén tao: Oligonucleotit téng hop”

<400> 131

gggcgggcgyg gcgggctcegt cgttttgteg ttttgtegtt
40

<210> 132

<211> 39

<212> ADN

<213> Trinh tu nhadn tao

<220>
<221> ngudn
<223> /ghi chu="M& ta& trinh tuy nhan tao: Oligonucleotit téng hop”

<400> 132
ggttggtgtg gttggtcgtc gttttgtcgt tttgtcgtt
39

<210> 133

<211> 42

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chu=“"M& ta trinh ty nhén tao: Oligonucleotit téng hop”

<400> 133
ggtggatggc gcagtcggtc gtcgttttgt cgttttgteg tt
42

<210> 134

<211> 44

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn
<223> /ghi chG="Mé ta trinh tu nhan tao: Oligonucleotit tdéng hop”

<400> 134

34



52245 122/192

tgggggtgga cgggccgggt tcgtcgtttt gtegttttgt cgtt
44

<210> 135

<211> 46

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chu="M6 ta trinh tu nhan tao: Oligonucleotit téng hop”

<400> 135
tgtgggggtyg gacgggccgg gttcgtcgtt ttgtegtttt gtcgtt
46

<210> 136

<211> 45

<212> ADN

<213> Trinh tuy nhén tao

<220>
<221> ngudn
<223> /ghi cht="M&é ta trinh tu nhan tao: Oligonucleotit téng hop”

<400> 136
gggttagggt tagggttagg gtcgtcgttt tgtcgttttg tcgtt
45

<210> 137

<211> 47

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chu="M6 t& trinh tu nhan tao: Oligonucleotit téng hop”

<400> 137

gggcgcggga ggaagggggc gggtcgtcegt tttgtcegttt tgtcgtt
47

<210> 138

<211> 43

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi cht="M& ta& trinh tu nhadn tao: Oligonucleotit téng hop”

<400> 138

35



52245

agggtgggga gggtggggat cgtcgttttg tcegttttgtc gtt

43

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

139
46
ADN
Trinh ty nhén tao

ngudn
/ghi chi="Mé ta trinh tu nhan tao: Oligonucleotit téng hop”

139

agggagggcg ctgggaggag ggtcgtcgtt ttgtecgtttt gtcgtt

46

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

140

44

ADN

Trinh tu nhédn tao

ngudn
/ghi chu="“M6 ta& trinh tuy nhdn tao: Oligonucleotit téng hop”

140

ggggcgggcc gggggcgggyg tcgtcgtttt gtegttttgt cgtt

44

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

141

34

ADN

Trinh tu nhdn tao

ngudn
/ghi chu="M& ta trinh ty nhén tao: Oligonucleotit téng hop”

141

ggggttgggg tcgtcgtttt gtcgttttgt cgtt

34

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

142

38

ADN

Trinh tu nhén tao

ngudn
/ghi cht="M&é ta trinh tu nhén tao: Oligonucleotit téng hop”

142

36

123/192



ggggttgggg tttttcgtceg ttttgtcegtt ttgtcgtt

38

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

52245

143

30

ADN

Trinh ty nhdn tao

ngudn

/ghi cht="“M&é ta trinh tu nhé&n tao:

143

tggggttcgt cgttttgtcg ttttgtcgtt

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

144

14

ADN

Trinh tuy nhén tao

ngudn

/ghi cht="M6 t& trinh tu nhén tao:

144

tttttttacg attt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

145

14

ADN

Trinh ty nhédn tao

ngudn

/ghi cha="Md& t& trinh tuy nhadn tao:

145

tttttttgecg attt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

146

14

ADN

Trinh tu nhdn tao

ngudn

/ghi chu="M& ta trinh ty nhén tao:

146

37

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdéng hop”

Oligonucleotit tdng hop”

124/192
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tttttttccg attt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

147

14

ADN

Trinh ty nhdn tao

ngudn

/ghi chu="M& t& trinh tuy nhan tao:

147

ttttttttecg attt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

148

14

ADN

Trinh tu nhdn tao

ngudn

/ghi cht="“M& ta trinh tu nhan tao:

148

tttttttacg gttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

149

14

ADN

Trinh ty nhén tao

ngudn

/ghi cht="Mé ta trinh tu nhan tao:

149

tttttttgcg gttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

150

14

ADN

Trinh tyu nhé&n tao

ngudn

/ghi cht="M& ta trinh tu nhén tao:

150

38

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

125/192
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tttttttccg gttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

151

14

ADN

Trinh tuy nhan tao

ngudn

/ghi cht="M6 ta trinh ty nhén tao:

151

ttttttttcg gttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

152

14

ADN

Trinh ty nhé&n tao

ngudn

/ghi chu="M& ta trinh tu nhén tao:

152

tttttttacg cttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

153

14

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="“Mé té& trinh tu nhan tao:

153

tttttttgeg cttt

14

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

154

14

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="M6 té& trinh ty nhén tao:

154

39

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdéng hop”

126/192
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tttttttcecg cttt
14

<210> 155

<211> 14

<212> ADN

<213> Trinh tuy nhén tao

<220>
<221> ngudn

<223> /ghi cht="M6 ta& trinh tuy nhén tao:

<400> 155
ttttttttcg cttt
14

<210> 156

<211> 14

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md6 t& trinh tuy nhan tao:

<400> 156
tttttttacg tttt
14

<210> 157

<211> 14

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cht="M6 ta trinh ty nhan tao:

<400> 157
tttttttgeg tttt
14

<210> 158

<211> 14

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="Md6 t& trinh ty nhén tao:

<400> 158

40

Oligonucleotit tdng hop”

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

127/192
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tttttttccg tttt
14

<210> 159

<211> 14

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh ty nhan tao:

<400> 159
ttttttttcg tttt
14

<210> 160

<211> 20

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi cha="M& t& trinh ty nhan tao:

<400> 160
ggggggtttt tttacgattt
20

<210> 161

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu="M®& ta& trinh tu nhén tao:

<400> 1lel
ggggggtttt tttgcgattt
20

<210> 162

<211> 20

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi cha="M& ta trinh ty nhén tao:

<400> 162

41

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

128/192
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ggggggtttt tttccgattt
20

<210> 163

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh ty nhan tao:

<400> 163
ggggggtttt ttttcgattt
20

<210> 164

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"Md& té& trinh tu nhan tao:

<400> 164
ggggggtttt tttacggttt
20

<210> 165

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht="Md& ta trinh tu nhén tao:

<400> 165

ggggggtttt tttgcggttt
20

<210> 166

<211> 20

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi chu="M6 t& trinh tu nhadn tao:

<400> 166

42

Oligonucleotit tdéng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

129/192
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ggggggtttt tttccggttt

20

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

167

20

ADN

Trinh ty nhédn tao

ngudn

/ghi chu="M& t& trinh ty nhdn tao:

167

ggggggtttt ttttcggttt

20

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

168

20

ADN

Trinh tu nhdn tao

ngudn

/ghi chu="M6 ta trinh ty nhén tao:

168

ggggggtttt tttacgcttt

20

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

169

20

ADN

Trinh tu nhdn tao

ngudn

/ghi chu="M& ta trinh tu nhén tao:

169

ggggggtttt tttgcgcttt

20

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

170

20

ADN

Trinh ty nhdn tzo

ngudn

/ghi chu="M&6 ta trinh tu nhan tao:

170

43

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdéng hop”
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ggggggtttt tttccgcecttt
20

<210> 171

<211> 20

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi cha="M6 ta trinh ty nhan tao:

<400> 171
ggggggtttt ttttcgcttt
20

<210> 172

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cha="M& té& trinh tu nhan tao:

<400> 172
ggggggtttt tttacgtttt
20

<210> 173

<211> 20

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"M&6 ta trinh tu nhén tao:

<400> 173
ggggggtttt tttgcgtttt
20

<210> 174

<211> 20

<212> ADN

<213> Trinh tu nhadn tao

<220>
<221> ngudn

<223> /ghi cha="Md té& trinh ty nhén tao:

<400> 174

44

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ggggggtttt tttccgtttt
20

<210> 175

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 t& trinh ty nhén tao:

<400> 175
ggggggtttt ttttcgtttt
20

<210> 176

<211> 28

<212> ADN

<213> Trinh tyu nhédn tao

<220>
<221> ngudn

<223> /ghi chu="Md& t& trinh tuy nhan tao:

<400> 176
ggggttgggg tttttttttt tacgattt
28

<210> 177

<211> 28

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 t& trinh tuy nhadn tao:

<400> 177
ggggttgggg tttttttttt tgcgattt
28

<210> 178

<211> 28

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn

<223> /ghi chu=“"M6 t& trinh ty nhéan tao:

<400> 178

45

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hogp”

132/192



52245

ggggttgggg tttttttttt tccgattt
28

<210> 179

<211> 28

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi cht="M6 ta trinh tu nhan tao:

<400> 179
ggggttgggg tttttttttt ttcgattt
28

<210> 180

<211> 28

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tu nhan tao:

<400> 180
ggggttgggg tttttttttt tacggttt
28

<210> 181

<211> 28

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& t& trinh tuy nhén tao: Oligonucleotit téng hop”

<400> 181
ggggttgggg tttttttttt tgcggttt
28

<210> 182

<211> 28

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cha="Mé ta trinh tu nhan tao: Oligonucleotit tdéng hop”

<400> 182

46

Oligonucleotit téng hop”

Oligonucleotit tdng hop”
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ggggttgggg tttttttttt tccggttt
28

<210> 183

<211> 28

<212> ADN

<213> Trinh tuy nhén tao

<220>
<221> ngudn
<223> /ghi chu="M6 té& trinh tuy nhan tao: Oligonucleotit téng hop”

<400> 183
ggggttgggg tttttttttt ttcggttt
28

<210> 184

<211> 28

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chtu="M& ta& trinh ty nhan tao: Oligonucleotit téng hop”

<400> 184
ggggttgggg tttttttttt tacgcttt
28

<210> 185

<211> 28

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi ch(G="M& ta trinh tu nhén tao: Oligonucleotit téng hop”

<400> 185
ggggttgggg tttttttttt tgcgettt
28

<210> 186

<211> 28

<212> ADN

<213> Trinh ty nhdn tao

<220>
<221> ngudn
<223> /ghi chu="M6 t& trinh tu nhan tao: Oligonucleotit téng hop”

<400> 186

47
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ggggttgggg tttttttttt tccgettt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

187

28

ADN

Trinh tu nhan tao

ngudn

/ghi chu="Md& ta trinh ty nhan tao:

187

ggggttgggg tttttttttt ttcgettt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

188

28

ADN

Trinh tu nhdn tao

ngudn

/ghi chG="M& ta trinh tu nhén tao:

188

ggggttgggg tttttttttt tacgtttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

189

28

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="M& t& trinh tu nhan tao:

189

ggggttgggy tttttttttt tgcgtttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

190

28

ADN

Trinh ty nhén tao

ngudn

/ghi chu="Md ta trinh ty nhdn tao:

190

48

Oligonucleotit tdng hgp”

Oligonucleotit tdéng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”
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ggggttgggg tttttttttt tccgtttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

191

28

ADN

Trinh tu nhdn tao

ngudn

/ghi cha="M6 ta trinh tu nhan tao:

191

ggggttgggg tttttttttt ttcgtttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

192

28

ADN

Trinh ty nhdn tao

ngudn

/ghi cha="“M& ta trinh tuy nhén tao:

192

ggggttgggg tttttttttt tggctttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

193

28

ADN

Trinh ty nhén tao

ngudn

/ghi cht="Mé ta trinh ty nhén tao:

193

ggggttgggg tttttttttt tgtgtttt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

194

28

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="M& ta trinh ty nhén tao:

194

49

Oligonucleotit tdéng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ggggttgggg tttttttttt tgcatttt
28

<210> 195

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& ta trinh tu nhé&n tao:

<400> 195
ggggttgggg tttttttttt gegtttt
27

<210> 196

<211> 26

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md& ta trinh tuy nhan tao:

<400> 196
ggggttgggg tttttttttg cgtttt
26

<210> 197

<211> 25

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh tu nhén tao:

<400> 197
ggggttgggg ttttttttge gtttt
25

<210> 198

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh ty nhé&n tao:

<400> 198

50

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ggggttgggg tttttttgcg tttt

24

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

199

23

ADN

Trinh ty nhdn tao

ngudn

/ghi chG="M6é ta trinh ty nhén tao:

199

ggggttgggg ttttttgcgt ttt

23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

200

22

ADN

Trinh tyw nhé&n tao

ngudn

/ghi chu=“M& ta trinh tu nhan tao:

200

ggggttgggg tttttgcgtt tt

22

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

201

27

ADN

Trinh tu nhadn tao

ngudn

/ghi chu="Md t& trinh tuy nhén tao:

201

ggggttgggg tttttttttt tgegttt

27

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

202

26

ADN

Trinh ty nhén tao

ngudn

/ghi chu="M6 t& trinh ty nhén tao:

202

51

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ggggttgggg tttttttttt tgegtt

26

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

203

25

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="Md& ta trinh ty nhan tao:

203

ggggttgggg tttttttttt tgcgt

25

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

204

35

ADN

Trinh tyu nhdn tao

ngudn

/ghi cht="M& té& trinh tu nhan tao:

204

ggggttgggg tttttttttt tgcgttttge gtttt

35

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

205

43

ADN

Trinh tu nhé&n tao

ngudn

/ghi cha="M6 ta trinh tu nhén tao:

205

Oligonucleotit tdng hop”

Oligonucleotit téng hop”

Oligonucleotit téng hop”

ggggttgggg tttttttttt tgegttttge gtttttgegt ttt

43

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

206

35

ADN

Trinh ty nhé&n tao

ngudn

/ghi chu="M& té& trinh ty nhan tao:

206

52

Oligonucleotit tdng hop”
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ggggttgggg tttttttttt tgcgatttge gattt
35

<210> 207

<211> 42

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chtG="M& ta& trinh tu nhadn tao: Oligonucleotit téng hop”

<400> 207
ggggttgggg tttttttttt tgcgatttgce gatttgcgat tt
42

<210> 208

<211> 35

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi cht="M& ta trinh tu nhén tao: Oligonucleotit tdng hop”

<400> 208
ggggttgggg tttttttttt tacgctttac gettt
35

<210> 209

<211> 42

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi cha="Md& t& trinh tuy nhdn tao: Oligonucleotit téng hop”

<400> 209
ggggttgggg tttttttttt tacgctttac gctttacget tt
42

<210> 210

<211> 35

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn
<223> /ghi chu="M6 t& trinh tu nhan tao: Oligonucleotit tdng hop”

<400> 210

53
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ggggttgggg tttttttttt ttcgctttte gettt

35

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

211

42

ADN

Trinh ty nhé&n tao

ngudn
/ghi cht="“M&é t& trinh ty nhan tao: Oligonucleotit téng hop”

211

ggggttgggg tttttttttt ttcgcttttce gettttceget tt

42

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

212

35

ADN

Trinh ty nhdn tao

ngudn
/ghi chG=“M& ta trinh tu nhén tao: Oligonucleotit tdng hop”

212

ggggttgggg tttttttttt tccgectttec gettt

35

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

213

42

ADN

Trinh ty nhédn tao

ngudn
/ghi cht="Md& ta trinh ty nhadn tao: Oligonucleotit téng hop”

213

ggggttgggg tttttttttt tccgctttecc getttecget tt

42

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

214

35

ADN

Trinh ty nhén tao

ngudn
/ghi cha="M&6 ta trinh tuy nhén tao: Oligonucleotit téng hop”

214

54
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ggggttgggg tttttttttt tgcggtttge ggttt
35

<210> 215

<211> 42

<212> ADN

<213> Trinh tu nhan tao

<220>
<221> ngudn
<223> /ghi cha="M6 ta trinh tu nhén tao: Oligonucleotit téng hop”

<400> 215
ggggttgggg tttttttttt tgcggtttgce ggtttgcggt tt
42

<210> 216

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> nguén
<223> /ghi cht="Md6 ta trinh ty nhén tao: Oligonucleotit téng hop”

<400> 216
ggggttgggg ttttttttcg cgecgttt
27

<210> 217

<211> 29

<212> ADN

<213> Trinh ty nhédn tao

<220>
<221> ngudn
<223> /ghi chu="Md ta trinh ty nhan tao: Oligonucleotit tdng hop”

<400> 217
ggggttgggg ttttttttcg tcgtegttt
29

<210> 218

<211> 31

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn
<223> /ghi cht="M6 ta trinh ty nhan tao: Oligonucleotit téng hop”

<400> 218

55
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ggggttgggg ttttttttcg ttcegttegtt €
31

<210> 219

<211> 33

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn

<223> /ghi cha="M6 ta trinh tu nhan tao:

<400> 219
ggggttgggg ttttttttcg tttcgttteg ttt
33

<210> 220

<211> 35

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh tu nhan tao:

<400> 220
ggggttgggg ttttttttcg ttttcgtttt cgttt
35

<210> 221

<211> 29

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh tu nhén tao:

<220>
<221> bazo da bién dbi
<222> (21)..(21)

<223> Vi tri abasic

<220>

<221> bazo da bién dbi
<222> (24)..(24)

<223> Vi tri abasic

<400> 221
ggggttgggg ttttttttcg ncgncgttt
29

<210> 222

56

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

143/192



52245

<211> 20
<212> ADN
<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi chta="Mé& t& trinh tu nhén tao: Oligonucleotit tdng hop”

<400> 222
ggggttgggg ttttttttcg
20

<210> 223

<211> 20

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn
<223> /ghi chu=“M& ta trinh ty nhén tao: Oligonucleotit téng hop”

<400> 223
ggggttgggg ttttttttcg
20

<210> 224

<211> 34

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn
<223> /ghi cht="Md® t& trinh ty nhén tao: Oligonucleotit téng hop”

<400> 224
ggggttgggg ttggggtttt tttttttgcg tttt
34

<210> 225

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi cht="M6 ta trinh tuy nhén tao: Oligonucleotit téng hop”

<400> 225
ggggttgggg ttttttttcg
20

<210> 226
<211> 20

57
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<212> ADN
<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="Md6 ta trinh tu nhan tao:

<400> 226
ggggttgggg ttttttttcg
20

<210> 227

<211> 20

<212> ADN

<213> Trinh tu nhadn tao

<220>
<221> ngudn

<223> /ghi chu=“"Md& t& trinh tu nhan tao:

<400> 227
ggggttgggg ttttttttcg
20

<210> 228

<211> 20

<212> ADN

<213> Trinh tyu nhan tao

<220>
<221> ngudn

<223> /ghi chu="M6 ta trinh ty nhadn tao:

<400> 228
ggggttgggg ttttttttcg
20

<210> 229

<211> 15

<212> ADN

<213> Trinh tu nhdn tao

<220>
<221> ngudn

<223> /ghi chu="M6é ta trinh tu nhén tao:

<400> 229
tggggttttt tttcg
15

<210> 230
<211> 15
<212> ADN

58

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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<213>
<220>

<221>
<223>

<400>

52245

Trinh tyu nhédn tao

ngudn

/ghi cht="M& ta trinh ty nhan tao:

230

tggggttttt tttcg

15

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

231

15

ADN

Trinh ty nhdn tao

ngudn

/ghi cht=“M6 ta trinh tu nhén tao:

231

tggggttttt tttcg

15

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

232

15

ADN

Trinh ty nhé&n tao

ngudn

/ghi cht="M6 ta trinh tu nhan tao:

232

tggggttttt tttcg

15

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

233

15

ADN

Trinh ty nhén tzo

ngudn

/ghi chG="M& t& trinh tu nhan tao: Oligonucleotit tdng hop”

233

tggggttttt tttcg

15

<210>
<211>
<212>
<213>

234

20

ADN

Trinh tu nhé&n tao

59

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”
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<220>
<221> ngudn
<223> /ghi cht="M6& ta trinh tu nhadn tao: Oligonucleotit téng hop”

<400> 234
ggggttgggg ttttttttcg
20

<210> 235

<211> 20

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn
<223> /ghi chd=“"M6 ta trinh tu nhdn tao: Oligonucleotit téng hop”

<400> 235

ggggttgggg tttttttteg
20

<210> 236

<211> 20

<212> ADN

<213> Trinh tyu nhdn tao

<220>
<221> ngudn
<223> /ghi chu="M6é ta trinh tu nhadn tao: Oligonucleotit tdéng hop”

<400> 236
ggggttgggg ttttttttcg
20

<210> 237

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi cht="M6 ta trinh tu nhan tao: Oligonucleotit téng hop”

<400> 237
ggggttgggg ttttttttcg
20

<210> 238

<211> 20

<212> ADN

<213> Trinh tyu nhédn tao

60
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<220>
<221> ngudn

<223> /ghi chu="Md ta trinh ty nhan tao:

<400> 238
ggggttgggg ttttttttcg
20

<210> 239

<211> 29

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 ta trinh tu nhén tao:

<220>
<221> bazo da bién dbi
<222> (21)..(21)

<223> Vi tri abasic

<220>

<221> bazo da bién dbi
<222> (24)..(24)

<223> Vi tri abasic

<400> 239
ggggttgggg ttttttttcg ncgncgttt
29

<210> 240

<211> 20

<212> ADN

<213> Trinh ty nhéan tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh ty nhén tao:

<400> 240
ggggttgggg ttttttttcg
20

<210> 241

<211> 22

<212> ADN

<213> Trinh tuy nhén tao

<220>
<221> ngudn

<223> /ghi cht="M& t& trinh tu nhan tao:

<400> 241

61

Oligonucleotit téng hop”

Oligonucleotit téng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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ggggttgggg ttttttttac gc
22

<210> 242

<211> 22

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& ta trinh tuy nhan tao:

<400> 242
ggggttgggg ttttttttce gc
22

<210> 243

<211> 22

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M& t& trinh ty nhan tao:

<400> 243
ggggttgggg ttttttttac gc
22

<210> 244

<211> 22

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu=“"M& ta& trinh ty nhén tao:

<400> 244
ggggttgggg ttttttttcc gc
22

<210> 245

<211> 17

<212> ADN

<213> Trinh ty nhdn tao

<220>
<221> ngudn

<223> /ghi chu="Mé ta& trinh tu nhan tao:

<400> 245

62

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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tggggttttt tttacgc

17

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

246

17

ADN

Trinh ty nhan tao

ngudn

/ghi cht="Mé ta trinh tu nhan tao:

246

tggggttttt tttccge

17

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

247

24

ADN

Trinh ty nhén tao

ngudn

/ghi cht="M& t& trinh tuy nhén tao:

247

tcgtcgtttt gtcgttttgt cgtt

24

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

248

24

ADN

Trinh ty nhén tao

ngudn

/ghi cht="M6é6 ta trinh ty nhan tao:

248

tcgtegtttt gtcgttttgt cgtt

24

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

249

28

ADN

Trinh tuy nhén tao

ngudn

/ghi chu="M&é t& trinh ty nhan tao:

249

63

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”

Oligonucleotit tdéng hop”
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ggggtcgtcg ttttgtcgtt ttgtcgtt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

250

28

ADN

Trinh tu nhédn tao

ngudn

/ghi ch0="M6 ta trinh ty nhan tao: Oligonucleotit téng hop”

250

ggggtcgtcg ttttgtcgtt ttgtcgtt

28

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>

251

34

ADN

Trinh tu nhén tao

ngudn

/ghi cha="M6 ta trinh tu nhan tao: Oligonucleotit téng hop”

<223> /ghi cha="Cé thé& duoc cai bién cholesteryl dau 3'"

<400>

251

tggggttttt tcgtcgtttt gtcgttttgt cgtt

34

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

252

36

ADN

Trinh ty nhédn tao

ngudn

/ghi cha="M& ta trinh tu nhén tao:

252

tggggttttt tttgegtttt tgcgtttttg cgtttt

36

<210>
<211>
<212>
<213>

<220>
<221>
<223>

253

41

ADN

Trinh ty nhdn tzo

ngudn

/ghi cht="M6 ta trinh tu nhan tao:

64

Oligonucleotit tdng hop”

Oligonucleotit tdng hop”
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<220>
<223>

<400>

52245

/ghi cha="Cé thé duoc cai bién cholesteryl dau 5'"

253

ggggttgggg ttttttttge gtttttgegt ttttgegttt t

41

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>
<223>

<400>

254

30

ADN

Trinh tu nhdn tao

ngudn
/ghi chG="M6&6 ta trinh ty nhén tao: Oligonucleotit téng hop”

/ghi cha=" Cé6 thé duoc cai bién cholesteryl dau 5"

254

tttttttgcg tttttgcgtt tttgcgtttt

30

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>
<223>

<400>

255

41

ADN

Trinh ty nhdn tao

ngudn
/ghi chG="M®& ta trinh tu nhan tao: Oligonucleotit téng hop”

/ghi cht="Cé thé duoc bién ddi 5'-cholesteryl"

255

ggggttgggg ttttttttce gettttccge tttteccgett t

41

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<220>
<223>

<400>

256

30

ADN

Trinh ty nhén tao

ngudn
/ghi cha="M& t& trinh tuy nhan tao: Oligonucleotit téng hop”

/ghi chu=" C6 thé dugc cai bién cholesteryl dau 5’"

256

tttttttccg ctttteeget tttccgettt

30

65

152/192



52245

<210> 257

<211> 10

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn

<223> /ghi cha="Md ta trinh tu nhén tao:

<400> 257

ggggttgggyg
10

<210> 258

<211> 14

<212> ADN

<213> Trinh tu nhédn tao

<220>
<221> ngudn

<223> /ghi chu=“"M6 ta trinh tu nhén tao:

<400> 258

ggggttgggg tttt
14

<210> 259

<400> 259
000

<210> 260

<400> 260
000

<210> 261

<211> 12

<212> ADN

<213> Trinh tyu nhén tao

<220>
<221> ngudn

<223> /ghi chu="M6 té& trinh ty nhan tao:

<400> 261

ttagggttag gg
12

<210> 262
<211> 12

66
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<212> ADN
<213> Trinh ty nhé&n tao

<220>
<221> ngudn
<223> /ghi cha="M6& ta trinh tu nhén tao: Oligonucleotit tédng hop”

<400> 262

ggggttttgg gg
12

<210> 263

<211> 16

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> ngudn
<223> /ghi cht="Mé ta trinh tu nhdn tao: Oligonucleotit téng hop”

<400> 263
ttagggttag ggtttt
16

<210> 264

<211> 14

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /ghi chu="Md& t& trinh tuy nhén tao: Oligonucleotit tdng hop”

<400> 264

tggaggctgg aggce
14

<210> 265
<211> 4242
<212> ADN
<213> Trinh ty nhén tao

<220>
<221> ngudn
<223> /ghi cht="Mé ta trinh ty nhdn tao: Polynucleotit tdng hop”

<400> 265
tgaccgccca acgacccccg cccattgacg tcaataatga cgtatgttcc catagtaacg
60

ccaataggga ctttccattg acgtcaatgg gtggagtatt tacggtaaac tgcccacttg
120

67



gcagtacatc
180

tggccecgect
240

atctacgtat
300

cgtggatagc
360

agtttgtttt
420

ttgacgcaaa
480

gtgaaccgtc
540

cgggaccgat
600

cgattaagct
660

caggtttaag
720

tgataggcac
780

tcccaggttce
840

gggggatcca
900

ttaataacta
960

aggaatattt
1020

gaggttttac
1080

aatgcaattg
1140

agcatcacaa
1200

aaactcatca
1260

agtcgtatta
1320

aagtgtatca

ggcattatgce

tagtcatcgc

ggtttgactc

ggcaccaaaa

tgggcggtag

agatcgcctg

ccagcctccc

acagaagttg

gagaccaata

ctattggtct

aattacagct

ctagttctag

tgctcaaaaa

gatgtatagt

ttgctttaaa

ttgttgttaa

atttcacaaa

atgtatctta

atttcgataa

52245

tatgccaagt

ccagtacatg

tattaccatg

acggggattt

tcaacgggac

gcgtgtacgg

gagacgccat

ctcgaagccg

gtcgtgaggce

gaaactgggc

tactgacatc

cttaagcagc

agcggccgcec

ttgtgtacct

gccttgacta

aaacctccca

cttgtttatt

taaagcattt

tcatgtctgg

gccaggttaa

ccgcccecta
accttacggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
atctgataac
actgggcagg
ttgtcgagac
cactttgcct
cgcaagcttg
accgcggtgg
ttagcttttt
gagatcataa
cacctccccce
gcagcttata
ttttcactgc
atcatcagat

cctgcattaa

68

ttgacgtcaa

actttcctac

tttggcagta

accccattga

gtcgtaacaa

atataagcag

ttgacctcca

ggtaccgata

taagtatcaa

agagaagact

ttctctccac

atatcgaatt

agctcgaatt

aatttgtaaa

tcagccatac

tgaacctgaa

atggttacaa

attctagttg

ctgccggtct

tgaatcggcc

tgacggtaaa

ttggcagtac

catcaatggg

cgtcaatggg

ctccgcccca

agctcgttta

tagaagacac

agctggcggc

ggttacaaga

cttgcgttte

aggtgtccac

cctgcagceccc

atcagatcga

ggggttaata

cacatttgta

acataaaatg

ataaagcaat

tggtttgtcc

ccctatagtg

aacgcgcggg
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gagaggcggt
1380

ggtcgttegg
1440

agaatcaggg
1500

ccgtaaaaag
1560

caaaaatcga
1620

gtttccccect
1680

cctgtccgece
1740

tctcagttcg
1800

gcccgaccgc
1860

cttatcgcca
1920

tgctacagag
1980

tatctgcgcet
2040

caaacaaacc
2100

aaaaaaagga
2160

cgaaaactca
2220

caagagacag
2280

ctctgtgtgg
2340

agtaaattaa
2400

gatatcatca
2460

ctcattggcg
2520

ttgcgtattg

ctgcggcgag

gataacgcag

gccgcgttge

cgctcaagtc

ggaagctccc

tttctcecctt

gtgtaggtcg

tgcgccttat

ctggcagcag

ttcttgaagt

ctgctgaagc

accgctggta

tctcaagaag

cgttaaggga

gatgaggatc

attaaaaaaa

aattttattg

gggcagaccg

ttgcccgceac

52245

ggcgctctte

cggtatcagc

gaaagaacat

tggcgttttt

agaggtggcg

tcgtgcgctce

cgggaagcgt

ttcgctccaa

ccggtaacta

ccactggtaa

ggtggcctaa

cagttacctt

gcggtggttt

atcctttgat

ttttggtcat

gtttcgcagc

gagtgtctga

acttaggtca

gttacatccc

ctgacagtgc

cgcttcctcg

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccgaca

tcctgttcecg

ggcgctttct

gctgggctgt

tcgtcttgag

caggattagc

ctacggctac

cggaaaaaga

ttttgtttge

cttttctacg

gggcgegect

ttttcattct

tagcagcttc

ctaaggcgcc

cctaacaagc

gacgttgggc

69

ctcactgact

gcggtaatac

ggccagcaaa

cgccccectg

ggactataaa

accctgceccgce

catagctcac

gtgcacgaac

tccaacccgg

agagcgaggt

actagaagaa

gttggtagct

aagcagcaga

gggtctgacyg

aggcttttgce

gactgcaacg

tgaactggtt

ttgcgctgag

tgtataaaga

tgcgtcegtce

cgctgcgctce

ggttatccac

aggccaggaa

acgagcatca

gataccaggc

ttaccggata

gctgtaggta

cccccecgttcea

taagacacga

atgtaggcgg

cagtatttgg

cttgatccgg

ttacgcgcag

ctcagtggaa

aaagatcgat

ggcaataagt

acctgccgtg

gttgcgtcgt

gaaatactat

gaccaacggt
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accgaggtaa
2580

cccggctegg
2640

ctgcctctgc
2700

taggctccgg
2760

cgggtagcga
2820

atgccgaccg
2880

attgccggtce
2940

tatacgctac
3000

ggcgggcgat
3060

aaatgaccga
3120

tctatgaaag
3180

gcggggatct
3240

tttgaatgta
3300

ccacctaaat
3360

gctcattttt
3420

ccgagatagg
3480

actccaacgt
3540

caccctaatc
3600

ggagcccccg
3660

agaaagcgaa
3720

cagcccaatc

gtatgaagcc

tgaagcctgce

atcgcgaccc

tccggeattce

tagcaaaaaa

gcgatgacgg

gaggtacttg

atcaacgcag

ccaagcgacg

gttgggcttc

catgctggag

tttagaaaaa

tgtaagcgtt

taaccaatag

gttgagtgtt

caaagggcga

aagttttttg

atttagagct

aggagcgggc

52245

tatccatgat

attaaggagc

ctgtcactcc

cggacgggcc

agcattgact

tgagcccgag

tcctgtgtaa

ataacttctg

tgtcagaaat

cccaacctgce

ggaatcgttt

ttcttcgeccc

taaacaaata

aatattttgt

gccgaaatcg

gttccagttt

aaaaccgtct

gggtcgaggt

tgacggggaa

gctagggcgc

ctcggccagg

cgacccagcg

ctgcgcggcg

ctgggcccag

gcgcacggat

ccgatcgcga

gcgttatcgt

cgtagcatac

ccgaaacagt

catcacgaga

tccgggacgc

accctaggcg

ggggttccgce

taaaattcgc

gcaaaatccc

ggaacaagag

atcagggcga

gccgtaaagc

agccggcgaa

tggcaagtgt

70

ccgggtcggce

cgaccgggcg

tacccgeccecgt

gagcggccta

ccagtccttg

gttgtgatcc

taccaattgt

atgaggtttt

ctgcgggact

tttcgattcc

cggctggatg

cgctcatgag

gcacatttcc

gttaaatttt

ttataaatca

tccactatta

tggcccacta

actaaatcgg

cgtggcgaga

agcggtcacg

cgttatgcag

gccggtcacyg

tctcatcgag

tgacaaatgc

caggagcctt

ggtcccgcecg

ttaagaagta

gtataaaaat

ctggggttcg

accgccgcect

atcctccagce

cggatacata

ccgaaaagtg

tgttaaatca

aaagaataga

aagaacgtgg

cgtgaaccat

aaccctaaag

aaggaaggga

ctgcgcgtaa
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52245

ccaccacacc cgccgcgctt aatgcgeccgce tacagggcgce gtcccattcg
3780

tgcgcaactg ttgggaaggg cgatcggtge gggectcttc gctattacgc
3840

aagggggatg tgctgcaagg cgattaagtt gggtaacgcc agggttttcc
3900

gttgtaaaac gacggccagt gagcgcgcgt aatacgactc actatagggc
3960

ccgggcccec cctcgagcag gatctataca ttgaatcaat attggcaatt
4020

gtcattggtt atatagcata aatcaatatt ggctattggc cattgcatac
4080

tatcataata tgtacattta tattggctca tgtccaatat gaccgccatg
4140

ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag
4200

gagttccgeg ttacataact tacggtaaat ggcccgcctg gc

4242

<210> 266

<211> 4242

<212> ADN

<213> Trinh tu nhén tao

<220>

<221> ngudn

<223> /ghi chu="M& t& trinh ty nhén tao: Polynucleotit
<400> 266

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt
60

attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag
120

gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga
180

caacgtcaaa gggcgaaaaa ccgtctatca gggcgatggc ccactacgtg
240

ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcggaacc
300

cccccgattt agagcttgac ggggaaagcc ggcgaacgtg gcgagaaagg
360

agcgaaagga gcgggcgcta gggcgctggce aagtgtagcg gtcacgctgc
420

71

ccattcaggc

cagctggcga

cagtcacgac

gaattgggta

agccatatta

gttgtatcta

ttgacattga

cccatatatg

téng hop”

aaatcagctc

aatagaccga

acgtggactc

aaccatcacc

ctaaagggag

aagggaagaa

gcgtaaccac
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cacacccgcc
480

caactgttgg
540

gggatgtgct
600

taaaacgacg
660

gcccccecte
720

ttggttatat
780

ataatatgta
840

tgactagtta
900

tccgegttac
960

cattgacgtc
1020

gtcaatgggt
1080

tgccaagtcc
1140

agtacatgac
1200

ttaccatggt
1260

ggggatttcc
1320

aacgggactt
1380

gtgtacggtg
1440

gacgccatcc
1500

cgaagccgat
1560

cgtgaggcac
1620

gcgcttaatg

gaagggcgat

gcaaggcgat

gccagtgagc

gagcaggatc

agcataaatc

catttatatt

ttaatagtaa

ataacttacg

aataatgacg

ggagtattta

gccccctatt

cttacgggac

gatgcggttt

aagtctccac

tccaaaatgt

ggaggtctat

acgctgtttt

ctgataacgg

tgggcaggta

52245

cgccgctaca

cggtgcgggce

taagttgggt

gcgcgtaata

tatacattga

aatattggct

ggctcatgtc

tcaattacgg

gtaaatggcc

tatgttccca

cggtaaactg

gacgtcaatg

tttcctactt

tggcagtaca

cccattgacg

cgtaacaact

ataagcagag

gacctccata

taccgataag

agtatcaagg

gggcgegtec

ctcttcgcta

aacgccaggg

cgactcacta

atcaatattg

attggccatt

caatatgacc

ggtcattagt

cgcctggcectg

tagtaacgcc

cccacttggce

acggtaaatg

ggcagtacat

tcaatgggcyg

tcaatgggag

ccgceccatt

ctcgtttagt

gaagacaccg

ctggcggccg

ttacaagaca

72

cattcgccat

ttacgccagc

ttttcccagt

tagggcgaat

gcaattagcc

gcatacgttg

gccatgttga

tcatagccca

accgcccaac

aatagggact

agtacatcaa

gcccgectgg

ctacgtatta

tggatagcgg

tttgttttgg

gacgcaaatg

gaaccgtcag

ggaccgatcc

attaagctac

ggtttaagga

tcaggctgcg

tggcgaaagg

cacgacgttg

tgggtaccgg

atattagtca

tatctatatc

cattgattat

tatatggagt

gacccccgcece

ttccattgac

gtgtatcata

cattatgccc

gtcatcgcta

tttgactcac

caccaaaatc

ggcggtaggce

atcgcctgga

agcctcccect

agaagttggt

gaccaataga
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aactgggctt
1680

ctgacatcca
1740

taagcagccg
1800

cggccgcecac
1860

gtgtaccttt
1920

cttgactaga
1980

acctcccaca
2040

tgtttattgce
2100

aagcattttt
2160

atgtctggat
2220

caggttaacc
2280

cgctcttccg
2340

gtatcagctc
2400

aagaacatgt
2460

gcgtttttce
2520

aggtggcgaa
2580

gtgcgctctc
2640

ggaagcgtgg
2700

cgctccaagc
2760

ggtaactatc
2820

gtcgagacag

ctttgccecttt

caagcttgat

cgcggtggag

agctttttaa

gatcataatc

cctcccectyg

agcttataat

ttcactgcat

catcagatct

tgcattaatg

cttcctecget

actcaaaggc

gagcaaaagg

ataggctccg

acccgacagg

ctgttccgac

cgctttctca

tgggctgtgt

gtcttgagtc

52245

agaagactct

ctctccacag

atcgaattcc

ctcgaattat

tttgtaaagg

agccatacca

aacctgaaac

ggttacaaat

tctagttgtyg

gccggtctec

aatcggccaa

cactgactcg

ggtaatacgg

ccagcaaaag

cccceccectgac

actataaaga

cctgccgcett

tagctcacgc

gcacgaaccc

caacccggta

tgcgtttctg

gtgtccactc

tgcagcccgg

cagatcgatt

ggttaataag

catttgtaga

ataaaatgaa

aaagcaatag

gtttgtccaa

ctatagtgag

cgcgcgggga

ctgcgctcgg

ttatccacag

gccaggaacc

gagcatcaca

taccaggcgt

accggatacc

tgtaggtatc

cccgttcage

agacacgact

73

ataggcacct

ccaggttcaa

gggatccact

aataactatg

gaatatttga

ggttttactt

tgcaattgtt

catcacaaat

actcatcaat

tcgtattaat

gaggcggttt

tcgttcgget

aatcagggga

gtaaaaaggc

aaaatcgacg

ttccececetgg

tgtccgectt

tcagttcggt

ccgaccgctg

tatcgccact

attggtctta

ttacagctct

agttctagag

ctcaaaaatt

tgtatagtgc

gctttaaaaa

gttgttaact

ttcacaaata

gtatcttatc

ttcgataagc

gcgtattggg

gcggcgagcyg

taacgcagga

cgcgttgetg

ctcaagtcag

aagctcccte

tctceccectteg

gtaggtcgtt

cgccttatcce

ggcagcagcc
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actggtaaca
2880

tggcctaact
2940

gttaccttcg
3000

ggtggttttt
3060

cctttgatct
3120

ttggtcatga
3180

ttcgcatgat
3240

tattcggcta
3300

tgtcagcgca
3360

aactgcaaga
3420

ctgtgctcga
3480

ggcaggatct
3540

caatgcggceg
3600

atcgcatcga
3660

acgaagagca
3720

ccgacggcga
3780

aaaatggccg
3840

aggacatagc
3900

gcttcctcegt
3960

ttcttgacga
4020

ggattagcag

acggctacac

gaaaaagagt

ttgtttgcaa

tttctacggg

gcgcgcecctag

tgaacaagat

tgactgggca

ggggcgcccg

cgaggcagcg

cgttgtcact

cctgtcatct

gctgcatacg

gcgagcacgt

tcaggggctc

ggatctcgtc

cttttctgga

gttggctacc

gctttacggt

gttcttctga

52245

agcgaggtat

tagaagaaca

tggtagctct

gcagcagatt

gtctgacgct

gcttttgcaa

ggattgcacg

caacagacaa

gttctttttg

cggctatcgt

gaagcgggaa

caccttgctc

cttgatccgg

actcggatgg

gcgccagecg

gtgacccatg

ttcatcgact

cgtgatattg

atcgccgcetc

gcgggactct

gtaggcggtg

gtatttggta

tgatccggca

acgcgcagaa

cagtggaacg

agatcgatca

caggttctcc

tcggctgctc

tcaagaccga

ggctggccac

gggactggct

ctgccgagaa

ctacctgcce

aagccggtct

aactgttcgce

gcgatgcctg

gtggccgget

ctgaagagct

ccgattcgca

ggggttcgaa

74

ctacagagtt

tctgcgcetcet

aacaaaccac

aaaaaggatc

aaaactcacg

agagacagga

ggcecgettygy

tgatgccgcc

cctgtccggt

gacgggcgtt

gctattgggc

agtatccatc

attcgaccac

tgtcgatcag

caggctcaag

cttgccgaat

gggtgtggcg

tggcggcgaa

gcgcatcgcece

atgaccgacc

cttgaagtgg

gctgaagcca

cgctggtagce

tcaagaagat

ttaagggatt

tgaggatcgt

gtggagaggc

gtgttccggc

gccctgaatg

ccttgcgcag

gaagtgccgg

atggctgatg

caagcgaaac

gatgatctgg

gcgagcatgc

atcatggtgg

gaccgctatc

tgggctgacc

ttctatcgcecc

aagcgacgcc
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cgccgcctte

cctccagcgce

gatacatatt

gaaaagtgcc

tatgaaaggt

ggggatctca

tgaatgtatt

ac

trinh tu nhédn tao: Polynucleotit

caacctgcca tcacgagatt tcgattccac
4080

aatcgttttc cgggacgccg gctggatgat
4140

cttcgcccac cctaggcgceg ctcatgagceg
4200

aacaaatagg ggttccgcgce acatttcccc
4242

<210> 267

<211> 4242

<212> ADN

<213> Trinh ty nhan tao

<220>

<221> ngudn

<223> /ghi chu="Mb ta

<400> 267

tgaccgccca acgacccccg cccattgacg
60

ccaataggga ctttccattg acgtcaatgg
120

gcagtacatc aagtgtatca tatgccaagt
180

tggcccgect ggcattatge ccagtacatg
240

atctacgtat tagtcatcgc tattaccatg
300

cgtggatagc ggtttgactc acggggattt
360

agtttgtttt ggcaccaaaa tcaacgggac
420

ttgacgcaaa tgggcggtag gcgtgtacgg
480

gtgaaccgtc agatcgcctg gagacgccat
540

cgggaccgat ccagcctcecce ctcgaagccg
600

cgattaagct acagaagttg gtcgtgaggc
660

caggtttaag gagaccaata gaaactgggc
720

tcaataatga

gtggagtatt

ccgccccecta

accttacggg

gtgatgcggt

ccaagtctcc

tttccaaaat

tgggaggtct

ccacgctgtt

atctgataac

actgggcagg

ttgtcgagac

75

cgtatgttcc

tacggtaaac

ttgacgtcaa

actttcctac

tttggcagta

accccattga

gtcgtaacaa

atataagcag

ttgacctcca

ggtaccgata

taagtatcaa

agagaagact

tgggcttcgg

tgctggagtt

tagaaaaata

tdéng hop”

catagtaacg

tgcccacttg

tgacggtaaa

ttggcagtac

catcaatggg

cgtcaatggg

ctccgcccca

agctcgttta

tagaagacac

agctggegge

ggttacaaga

cttgcgtttc
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tgataggcac
780

tcccaggttc
840

gggggatcca
900

ttaataacta
960

aggaatattt
1020

gaggttttac
1080

aatgcaattg
1140

agcatcacaa
1200

aaactcatca
1260

agtcgtatta
1320

gagaggcggt
1380

ggtcgttcgg
1440

agaatcaggg
1500

ccgtaaaaag
1560

caaaaatcga
1620

gtttccccect
1680

cctgtccgece
1740

tctcagttcg
1800

gcccgaccgce
1860

cttatcgcca
1920

ctattggtct

aattacagcect

ctagttctag

tgctcaaaaa

gatgtatagt

ttgctttaaa

ttgttgttaa

atttcacaaa

atgtatctta

atttcgataa

ttgcgtattg

ctgcggcgag

gataacgcag

gccgcgttgce

cgctcaagtc

ggaagctccc

tttctcecett

gtgtaggtcg

tgcgecttat

ctggcagcag

52245

tactgacatc

cttaagcagc

agcggccgcec

ttgtgtacct

gccttgacta

aaacctccca

cttgtttatt

taaagcattt

tcatgtctgg

gccaggttaa

ggcgctcttc

cggtatcagc

gaaagaacat

tggcgttttt

agaggtggcg

tcgtgcgctce

cgggaagcgt

ttcgctccaa

ccggtaacta

ccactggtaa

cactttgcct

cgcaagcttyg

accgcggtygg

ttagcttttt

gagatcataa

cacctccccce

gcagcttata

ttttcactgc

atcatcagat

cctgcattaa

cgcttcctceg

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccgaca

tcctgttcecg

ggcgctttct

gctgggctgt

tcgtcttgag

caggattagc

76

ttctctccac

atatcgaatt

agctcgaatt

aatttgtaaa

tcagccatac

tgaacctgaa

atggttacaa

attctagttg

ctgccggtct

tgaatcggcc

ctcactgact

gcggtaatac

ggccagcaaa

cgcecccectg

ggactataaa

accctgccgce

catagctcac

gtgcacgaac

tccaacccgg

agagcgaggt

aggtgtccac

cctgcagccc

atcagatcga

ggggttaata

cacatttgta

acataaaatg

ataaagcaat

tggtttgtcc

ccctatagtg

aacgcgcggyg

cgctgcgctce

ggttatccac

aggccaggaa

acgagcatca

gataccaggc

ttaccggata

gctgtaggta

ccceccegttea

taagacacga

atgtaggcgg
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tgctacagag
1980

tatctgcgct
2040

caaacaaacc
2100

aaaaaaagga
2160

cgaaaactca
2220

caagagacag
2280

ccggccgett
2340

tctgatgccg
2400

gacctgtccg
2460

acgacgggcg
2520

ctgctattgg
2580

aaagtatcca
2640

ccattcgacc
2700

cttgtcgatc
2760

gccaggctca
2820

tgcttgccga
2880

ctgggtgtgg
2940

cttggcggcg
3000

cagcgcatcg
3060

aaatgaccga
3120

ttcttgaagt

ctgctgaagc

accgctggta

tctcaagaag

cgttaaggga

gatgaggatc

gggtggagag

ccgtgttccg

gtgccctgaa

ttccttgege

gcgaagtgcc

tcatggctga

accaagcgaa

aggatgatct

aggcgagcat

atatcatggt

cggaccgcta

aatgggctga

ccttctatcg

ccaagcgacg

52245

ggtggcctaa

cagttacctt

gcggtggttt

atcctttgat

ttttggtcat

gtttcgcatg

gctattcggce

gctgtcagcg

tgaactgcaa

agctgtgctc

ggggcaggat

tgcaatgcgg

acatcgcatc

ggacgaagag

gcccgacggce

ggaaaatggc

tcaggacata

ccgcttcectce

ccttcttgac

cccaacctgce

ctacggctac

cggaaaaaga

ttttgtttgce

cttttctacg

gggcgegect

attgaacaag

tatgactggg

caggggcgcc

gacgaggcag

gacgttgtca

ctcctgtcat

cggctgcata

gagcgagcac

catcaggggc

gaggatctcg

cgcttttctg

gcgttggcecta

gtgctttacg

gagttcttct

catcacgaga

77

actagaagaa

gttggtagct

aagcagcaga

gggtctgacg

aggcttttgce

atggattgca

cacaacagac

cggttctttt

cgcggctatc

ctgaagcggg

ctcaccttgce

cgcttgatcc

gtactcggat

tcgcgccagce

tcgtgaccca

gattcatcga

cccgtgatat

gtatcgccgce

gagcgggact

tttcgattcc

cagtatttgg

cttgatccgg

ttacgcgcag

ctcagtggaa

aaagatcgat

cgcaggttcet

aatcggctgc

tgtcaagacc

gtggctggee

aagggactgyg

tcctgecgag

ggctacctgc

ggaagccggt

cgaactgttc

tggcgatgcc

ctgtggccgg

tgctgaagag

tcccgattceg

ctggggttcg

accgccgcect
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tctatgaaag
3180

gcggggatet
3240

tttgaatgta
3300

ccacctaaat
3360

gctcattttt
3420

ccgagatagg
3480

actccaacgt
3540

caccctaatc
3600

ggagcccccg
3660

agaaagcgaa
3720

ccaccacacc
3780

tgcgcaactg
3840

aagggggatg
3900

gttgtaaaac
3960

ccgggceccce
4020

gtcattggtt
4080

tatcataata
4140

ttattgacta
4200

gagttccgcg
4242

<210> 268
<211> 4242
<212> ADN

gttgggcttc

catgctggag

tttagaaaaa

tgtaagcgtt

taaccaatag

gttgagtgtt

caaagggcga

aagttttttg

atttagagct

aggagcgggc

cgccgegcett

ttgggaaggg

tgctgcaagg

gacggccagt

cctcgagcag

atatagcata

tgtacattta

gttattaata

ttacataact

52245

ggaatcgttt

ttcttcgecce

taaacaaata

aatattttgt

gccgaaatcg

gttccagttt

aaaaccgtct

gggtcgaggt

tgacggggaa

gctagggcgc

aatgcgccgce

cgatcggtgc

cgattaagtt

gagcgcgegt

gatctataca

aatcaatatt

tattggctca

gtaatcaatt

tacggtaaat

tccgggacgce

accctaggcg

ggggttccgce

taaaattcgce

gcaaaatccc

ggaacaagag

atcagggcga

gccgtaaagc

agccggcgaa

tggcaagtgt

tacagggcgc

gggcctctte

gggtaacgcc

aatacgactc

ttgaatcaat

ggctattggc

tgtccaatat

acggggtcat

ggcccgcectg

78

cggctggatg

cgctcatgag

gcacatttcc

gttaaatttt

ttataaatca

tccactatta

tggcccacta

actaaatcgg

cgtggcgaga

agcggtcacg

gtcccattcg

gctattacgc

agggttttcc

actatagggc

attggcaatt

cattgcatac

gaccgccatg

tagttcatag

gc

atcctccagce

cggatacata

ccgaaaagtg

tgttaaatca

aaagaataga

aagaacgtgg

cgtgaaccat

aaccctaaag

aaggaaggga

ctgcgcgtaa

ccattcaggc

cagctggcga

cagtcacgac

gaattgggta

agccatatta

gttgtatcta

ttgacattga

cccatatatg
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<213> Trinh tu nhédn tao

<220>

<221> ngudn

<223> /ghi

<400> 268
tgaccgccca
60

ccaataggga
120

gcagtacatc
180

tggcccgecet
240

atctacgtat
300

cgtggatagc
360

agtttgtttt
420

ttgacgcaaa
480

gtgaaccgtc
540

cgggaccgat
600

cgattaagct
660

caggtttaag
720

tgataggcac
780

tcccaggttce
840

tcgaatgaat
900

taattaacta
960

aggaatattt
1020

gaggttttac
1080

chi="Mb6 ta

acgacccccg

ctttccattg

aagtgtatca

ggcattatgc

tagtcatcgc

ggtttgactc

ggcaccaaaa

tgggcggtag

agatcgcctg

ccagcctccc

acagaagttg

gagaccaata

ctattggtct

aattacagct

ggtgaaataa

tgctcaaaaa

gatgtatagt

ttgctttaaa

trinh tu nhén tao: Polynucleotit

cccattgacg

acgtcaatgg

tatgccaagt

ccagtacatg

tattaccatg

acggggattt

tcaacgggac

gcgtgtacgg

gagacgccat

ctcgaagccg

gtcgtgaggce

gaaactgggc

tactgacatc

cttaagcagc

tttccctgaa

ttgtgtacct

gccttgacta

aaacctccca

tcaataatga

gtggagtatt

ccgcccccta

accttacggg

gtgatgcggt

ccaagtctcc

tttccaaaat

tgggaggtct

ccacgctgtt

atctgataac

actgggcagg

ttgtcgagac

cactttgcct

Ccgccaaaaca

taactgtagt

ttagcttttt

gagatcataa

cacctccccc

79

cgtatgttcc

tacggtaaac

ttgacgtcaa

actttcctac

tttggcagta

accccattga

gtcgtaacaa

atataagcag

ttgacctcca

ggtaccgata

taagtatcaa

agagaagact

ttctctccac

aaattcctca

gttttcaggg

aatttgtaaa

tcagccatac

tgaacctgaa

téng hop”

catagtaacg

tgcccacttg

tgacggtaaa

ttggcagtac

catcaatggg

cgtcaatggg

ctccgceccecca

agctcgttta

tagaagacac

agctggcggc

ggttacaaga

cttgcgttte

aggtgtccac

aaaatcatca

cgcggcataa

ggggttaata

cacatttgta

acataaaatg
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aatgcaattg
1140

agcatcacaa
1200

aaactcatca
1260

agtcgtatta
1320

gagaggcggt
1380

ggtcgttcgg
1440

agaatcaggg
1500

ccgtaaaaag
1560

caaaaatcga
1620

gtttccccecet
1680

cctgtccgece
1740

tctcagttcg
1800

gcccgaccgce
1860

cttatcgcca
1920

tgctacagag
1980

tatctgcgcet
2040

caaacaaacc
2100

aaaaaaagga
2160

cgaaaactca
2220

caagagacag
2280

ttgttgttaa

atttcacaaa

atgtatctta

atttcgataa

ttgcgtattg

ctgcggcgag

gataacgcag

gccgegttge

cgctcaagtc

ggaagctccc

tttctcccectt

gtgtaggtcg

tgcgeccttat

ctggcagcag

ttcttgaagt

ctgctgaagc

accgctggta

tctcaagaag

cgttaaggga

gatgaggatc

52245

cttgtttatt

taaagcattt

tcatgtctgg

gccaggttaa

ggcgctctte

cggtatcagc

gaaagaacat

tggcgttttt

agaggtggcg

tcgtgcgcetce

cgggaagcgt

ttcgctccaa

ccggtaacta

ccactggtaa

ggtggcctaa

cagttacctt

gcggtggttt

atcctttgat

ttttggtcat

gtttcgcagc

gcagcttata

ttttcactgc

atcatcagat

cctgcattaa

cgcttcctceg

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccgaca

tcctgttceg

ggcgctttct

gctgggctgt

tcgtcttgag

caggattagc

ctacggctac

cggaaaaaga

ttttgtttgc

cttttctacg

gggcgegect

ttttcattct

80

atggttacaa

attctagttg

ctgccggtct

tgaatcggcc

ctcactgact

gcggtaatac

ggccagcaaa

cgccecectyg

ggactataaa

accctgccge

catagctcac

gtgcacgaac

tccaacccgg

agagcgaggt

actagaagaa

gttggtagct

aagcagcaga

gggtctgacg

aggcttttgce

gactgcaacyg

ataaagcaat

tggtttgtcc

ccctatagtg

aacgcgcggg

cgctgcegete

ggttatccac

aggccaggaa

acgagcatca

gataccaggc

ttaccggata

gctgtaggta

cccccgttcea

taagacacga

atgtaggcgg

cagtatttgg

cttgatccgg

ttacgcgcag

ctcagtggaa

aaagatcgat

ggcaataagt
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ctctgtgtgg
2340

agtaaattaa
2400

gatatcatca
2460

ctcattggcg
2520

accgaggtaa
2580

cccggctegg
2640

ctgcctctgce
2700

taggctccgg
2760

cgggtagcga
2820

atgccgaccg
2880

attgccggtce
2940

tatacgctac
3000

ggcgggcgat
3060

aaatgaccga
3120

tctatgaaag
3180

gcggggatct
3240

tttgaatgta
3300

ccacctaaat
3360

gctcattttt
3420

ccgagatagg
3480

attaaaaaaa

aattttattg

gggcagaccg

ttgcccgcac

cagcccaatc

gtatgaagcc

tgaagcctgce

atcgcgaccc

tccggcecattce

tagcaaaaaa

gcgatgacgg

gaggtacttg

atcaacgcag

ccaagcgacyg

gttgggcttc

catgctggag

tttagaaaaa

tgtaagcgtt

taaccaatag

gttgagtgtt

52245

gagtgtctga

acttaggtca

gttacatccc

ctgacagtgc

tatccatgat

attaaggagc

ctgtcactcc

cggacgggcc

agcattgact

tgagcccgag

tcctgtgtaa

ataacttctg

tgtcagaaat

cccaacctgce

ggaatcgttt

ttcttcgecc

taaacaaata

aatattttgt

gccgaaatcg

gttccagttt

tagcagcttc

ctaaggcgcc

cctaacaagc

gacgttgggc

ctcggccagg

cgacccagcg

ctgcgcggcg

ctgggcccag

gcgcacggat

ccgatcgcga

gcgttatcgt

cgtagcatac

ccgaaacagt

catcacgaga

tccgggacgce

accctaggcg

ggggttcege

taaaattcgc

gcaaaatccc

ggaacaagag

81

tgaactggtt

ttgcgctgag

tgtataaaga

tgcgtcecgtce

ccgggtcggce

cgaccgggcg

tacccgececgt

gagcggccta

ccagtccttg

gttgtgatcc

taccaattgt

atgaggtttt

ctgcgggact

tttcgattcc

cggctggatg

cgctcatgag

gcacatttcc

gttaaatttt

ttataaatca

tccactatta

acctgccgtyg

gttgcgtcgt

gaaatactat

gaccaacggt

cgttatgcag

gccggtcacg

tctcatcgag

tgacaaatgc

caggagcctt

ggtcccgecg

ttaagaagta

gtataaaaat

ctggggttcg

accgccgcect

atcctccage

cggatacata

ccgaaaagtg

tgttaaatca

aaagaataga

aagaacgtgg
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atcagggcga

gccgtaaagce

agccggcgaa

tggcaagtgt

tacagggcgc

gggcctcttce

gggtaacgcc

aatacgactc

ataagcttga

ccgcggtgga

tcatggtcat

cgagccggaa

attgcgttgce

actccaacgt caaagggcga aaaaccgtct
3540

caccctaatc aagttttttg gggtcgaggt
3600

ggagcccccg atttagagcet tgacggggaa
3660

agaaagcgaa aggagcgggc gctagggcgc
3720

ccaccacacc cgccgcgctt aatgcgcecgce
3780

tgcgcaactg ttgggaaggg cgatcggtgce
3840

aagggggatg tgctgcaagg cgattaagtt
3900

gttgtaaaac gacggccagt gagcgcgcgt
3960

ccgggccccce cctcgaggtc gacggtatcg
4020

ggggatccac tagttctaga gcggccgcca
4080

tagtgagggt taattgcgcg cttggcgtaa
4140

tgttatccgce tcacaattcc acacaacata
4200

ggtgcctaat gagtgagcta actcacatta
4242

<210> 269

<211> 16

<212> ADN

<213> Trinh ty nhédn tao

<220>

<221> ngudn

<223> /ghi chu="M6&6 t& trinh tu nhén tao:

<400> 269

tgtgggtgtg
16

tgtggg

82

tggcccacta

actaaatcgg

cgtggcgaga

agcggtcacg

gtcccattcg

gctattacgc

agggttttcc

actatagggc

tatcgaattc

gctccagctt

agctgtttcc

gcataaagtg

gc

cgtgaaccat

aaccctaaag

aaggaaggga

ctgcgcgtaa

ccattcaggc

cagctggcga

cagtcacgac

gaattgggta

ctgcagcccg

ttgttccctt

tgtgtgaaat

taaagcctgg

Oligonucleotit tdng hop”
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' HEK293-bsd-cTLR21, kich thich bang
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FIG. 2A
HEK293-bsd-cTLR21, kich thich bang
cac ché pham ADN
350 jwr’,___,‘;ﬁ_‘_% I
S —
300 7,
5 250
=
[=%
~
£200
=
n
g
g1s0
2
100
50
0 =5 2" o vi ‘7 I _— e Y
0 200 400 600 800 1000 1200 1400 1600 1800 2000

ng/ml ADN plasmit / pM ODN (khoang 10 pg/ml x s8)

.~ PADN  _e- pADN-F '—~5Chol-GCGT3-TGAT

FIG. 2B

-2/23 -

171/192



52245

HEK293-bsd-cTLR21, kich thich bang
cac t6 hop pADN-F/pADN-F: ODN
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mOD405nm/ phut

HEK293-bsd-cTLR21, kich thich béng céc
phan doan pADN-F
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pADN-F  (ug/ml)

phan két vién phan dich néi
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PADN-F4°C = apnr PADN-F
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FIG. 4
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mOD405nm/ phut

HEK293-bsd-cTLR21, kich thich béng cac
ché phim ADN

0 4000 8000 12000 16000 20000

pM ODN (+/- ng/ml ADN plasmit x 10)

== pADN-F'5-Chol-GCGT3-TG4T =@=-5-Chol-GCGT3-TGAT

FIG. 5A

mOD405nm/ phut

HEK293-bsd-cTLR21, kich thich bang céc
ché pham ADN
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pM ODN (+/- ng/ml ADN plasmit x 10)

== pADN-F 5-Chol-GCGT3-TG4T ~@-5-Chol-GCGT3-TG4T

FIG. 5B
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! HEK293-bsd-cTLR21, kich thich bang cic phéan i
doan pADN-F:/5-Chol-GCGT3-TGAT

mOD405nm/ phut

0 4000 8000 12000 16000 20000
pM ODN (+/- ng/ml ADN plasmit x 10)
-~ pADN-F -Chol-GCGT3-TGAT - 's’zigl“é""ié“ PADN-F
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HEK293-bsd-cTLR21, kich thich bang cac
phén doan 5-Chol-GCGT3-TGAT
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HEK293-bsd-cTLR21, kich thich bang cac
phéan doan pADN-F 5-Chol-GCGT3-TGAT
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HEK293-bsd-cTLR21, kich thich bang cac phén
doan pADN-F-5-Chol-GCGT3-TGAT
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HEK293-bsd-cTLR21, kich thich bing ODN
+/- pADN-F

By
[=}

30 o

mOD405nm/ phut

N
(=1

0 4000 8000 12000 16000 20000
pM ODN va/hosc ng/ml pADN-F x 10}

—= pADN -F-5-Chol-GCGT3-TGAT =2-5-Chol-GCGT3-TGAT =e= pADN-F

FIG. 10A

HEK293-bsd-cTLR21, kich thich bing ODN
+/- pADN-F

w o
o [=]

mOD405nm/ phut
N
(=]

0 10 20 30 40
pM ODNva/hoic Ng/ml  pADN-F x 10)

| pADN F-5-Chol-GCGT3-TG4T =2-5-Chol-GCGT3-TG4T =e=| pADN-F

FIG. 10B

|
|
|
L

-10/23 -



52245

| HEK293-bsd-cTLR21, kich thich bang cac phan
} doan ly tam pADN-F ODN phitc
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50
540
=
o
E
£30 |
wn i
(=] {
=3 1
8 |
Ezo 1
10 {
g
0 10 20 30 40

_ pMODNva/hodc pg pADN-F x 10
—— PADN-F =.5.Chol-GCGT3-TGAT

—:— pADN-F =-5-Chol-GCGT3-TGAT phan kétvien
- PADN-F :.5-Chol-GCGT3-TGAT phin dich ndi

FIG. 11B

-11/23 -

180/192



52245

HEK293-bsd-cTLR21, kich thich bing ODN
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HEK293-bsd-cTLR21, kich thich bang cac phéan
doan ly tdm pADN-F ODN phtc
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Hiéu gia HI trung binh (Log2)
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Hiéu gia HI trung binh (Log?2)

W P~ 1 ONOO® OO

= O =N

o-X]

GCGT-TGAT

Ngay sau khi diing vac xin

== @= » vac xin NDV pha lodang
=4 -GCGT3-TGAT 1000 ng

=l «=GCGT3-TG4T 100 ng
e=)=GCGT3-TG4T 5000 ng

FIG. 17

-17/23 -

186/192



Hiéu gia HI trung binh (Log2)

Hiéu gia HI trung binh (Log2)

52245 187/192

2006-PTO ngay 14

*% *%

T

—_—

100 ng 1000ng 5000ng vécxinNDV dgi chimg am

2006-PTO ngay 21

*

T

100 ng 1000ng 5000ng vécxin NDV d8i chitng 4m

FIG. 18

-18/23 -



52245

Hiéu gia HI trung binh (Log?2)
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Hiéu gia HI trung binh (Log?2)
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