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Linh vwe kj thuit dwgce dé cap

Sang ché dé cap dén oligodeoxynucleotit kich thich mién dich, vecto va vacxin
bao gdm oligodeoxynucleotit ndy duoc st dung lam thuc dé ngan ngira hodc didu tri

cac bénh truyén nhiém.
Tinh trang k§ thuit ctia sing ché

Trong sudt hai thap ky trudc, nbi Ién trong nganh khoa hoc mién dich 1a hé
mién dich ctia dong vat c6 xuong séng c6 co ché dé phat hién su truyén nhidm vi sinh
vat va kich hoat su hoat héa mién dich nhanh thong qua sy nhin dién dic diém dac
trung ctia yéu td gdy bénh dugc diéu bién béi thu thé, dugc goi 1a md hinh phan tir lién
quan dén yéu t& gay bénh (PAMP) tuong tac véi thu thé nhan dién yéu t6 gy bénh cia
Vét chu cing ngudn (PRR) (Iwasaki A, Medzhitov R. 2001. Science 327, 291-295.
Medzhitov R., 2009. Immunity 30, 766-775).

Hién nay, rd rang la cac dang axit deoxyribonucleic (ADN) géy bénh 1a mot
trong s6 cac PAMP nay. Vao nim 1995 di c6 béo cdo rang motip CpG khong metyl
héa trong ADN vi khuan kich hoat sy hoat héa té bao B cta chudt (Krieg et al. 1995).
Nghién clru nay l4n dau tién phat hién ra mbi lién két gitta su nhén dién dic hiéu cua
ADN chita CpG khéng metyl héa kich thich mién dich cua vi khuén va sy c ché CpG
duoc nhén dién trude do cling nhu sy metyl héa CpG phd bién & ADN ctia dong vat c6
vi. Oligodeoxynucleotit CpG (CpG ODN) khong metyl hoéa kich thich té bao B hidu
qua nhét duoc thé hién 14 ¢ yéu t6 trinh ty GACGTT.

Bai bao khoa hoc tiép theo trong linh vuc ndy dugc cdng bb bdi phong thi
nghiém cta Shizuo Akira & Osaka/Japan (Hemmi et al. 2000). Béng phuong phép tach
dong gen va bét hoat gen huéng dich & chudt nhét, c6 thé cho théy 13 rang rang su dap
{mg t& bio & chudt nhit déi véi CpG-ODN duge didu bién bsi thy thé gibng toll 9
(TLRY). Sau dé, d& duoc thdy ring cac CpG-ODN la cac chit chii van ddi véi viée
truyén tin hiéu TLR9 mot cich uu thé hon thong qua con duong NF kappa-B
(Medzhitov 2001). Trong thap ky tiép theo, nhiéu nghién ctru da duoc cong b6 trén cac

chu dé nghién ctru co ban va cac tng dung tri liéu mién dich phd bi€n c6 tiém nang (vi
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du xem trong Krieg 2002, 2003, 2006; Klinman 2004, Vollmer 2005, Wilson et al.
2006, Kindrachuk et al. 2008, Dorn va Kippenberger 2008, Vollmer va Krieg 2009,
Wilson et al. 2009). Nhiéu bai bdo tip trung vao cac tmg dung chdng truyén nhifm cta
CpG-ODN (Krieg 2007), viéc sit dung chét cha van TLR9 trong diéu tri bénh ung thu
(Krieg 2007, Weiner 2009), hoat héa TLR9 dé diéu tri bénh hen va bénh di img (Kline
2007, Kline va Krieg 2008, Fonseca va Kline 2009) va lam t4 duoc vacxin (Klinman et
al. 2004, Klinman 2006, Daubenberger 2007, Wagner 2009, Mutwiri et al. 2009,
Klinman et al. 2009).

Cac CpG ODN ciing da dugc mo ta va dugce thdo luén 1a chét kich thich mién
dich va ta dugc vacxin trong ting dung cho thu y, cu thé 1a bo, lon, ciru, cho, ga vaca
(Babiuk et al. 2003, Carrington va Secombes 2006, Griebel et al. 2005, Mutwiri et al. '
2003, Singh va O’Hagan 2003, Werling va Jungi 2003).

Trong linh vuc str dung cho tha y 1a ga, viéc st dung CpG oligodeoxynucleotit,
vi dy, trong vacxin dé bao vé ga chéng lai bénh Newcastle dd dugc mé ta (Linghua

2007).

Gén day da cho théy réng & ga, TLR21 hoat dong nhu chét tuong tu vé mit
chirc ndng v&i TLR9 ¢ dong vat c6 vu trong viéc nhdn dién CpG oligodeoxynucleotit

(Brownlie et al., 2009).

Viéc thiét ké cac CpG ODN déc hi¢u lam cht diéu bién mién dich cho dén nay
13 hoan toan ngiu nhién. Piéu nay dic biét ding d6i voi CpG ODN khéng tir dong vat
c6 vu. Ly do cua viéc nay 1a do nhidu yéu t6; trudc hét 1a chua ¢ hidu biét vé& mbi
tuong quan gitra cac motip CpG diéu bién mién dich dbi véi TLR & ngudi va TLR
khong phai & ngudi, chua ké dén cac loai khong phai dong vat c6 vi. Thit hai, khong
c¢6 hé théng t& bao sin c6 v6i mirc nhidu nén du thip dé kiém tra chon loc hiéu qué cia
CpG ODN & cac ndng d6 rat thip. Ngoai ra, khong c6 phuong phép sang loc hidu suét
cao s&n ¢ va tham chi néu c6 thi cling khéng c6 mbi twong quan rd rang gitta higu lwc
in vivo v6i in vitro ctia CpG ODN lam chét diéu bién mién dich & cac loai khong phai
dong vat c6 vu.

Vi thé, 18 rang la can c6 CpG ODN m¢i ma c6 hiéu qua diéu bién mién dich

cao va do d6 c6 hiéu qua & liéu thip. Va can c6 hé thdng chon loc CpG ODN c¢6 tinh
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chon loc va dd nhay cho cac muc dich dung cho thu y ma thé hién méi tuong quan

gitra hoat tinh in vitro va in vivo cla hoat tinh CpG.
Ban chit k§ thuat ciia sang ché
M6t muc dich cia sang ché 1a dé xuét CpG ODN méi.

Theo khia canh ndy, mot phwong &n cla sing ché & cip dén
oligodeoxynucleotit khong metyl hoa kich thich mi&n dich c6 cong thirc chung 5 [N1]x
[N7]; {N3 [NaJp C G [NslqNe } [Ngls [Na], * trong d6

mdi N; doc 14p 12 C hodc G; mdi N, doc 14p 1a C hodc G; N3 1a T, C hodc G, véi
diéu kién 1a dang két hop trong d6 N3 va Ny déu 1a C dugc loai trir; mdi Ny va N doc
18p 1a C hodc T; Ny = A, T, G hodc C; N;=A, T, C hodc G; Ng=A, T, C hodc G; x =
3-10; z= 0-10; n = 2-100; p = 1-6, hodc 1-25 néuN,=T; q = 1-6, hodc 1-25 néu Ns=
T; r = 0-8, hodc 1-25 néu N, =T va s = 0-8, hoac 1-25 néu Ng = T, hodic mubi duge

dung cta oligodeoxynucleotit nay.

Thuat ngit “oligodeoxynucleotit khéng metyl héa kich thich mién dich” ding dé
chi oligodeoxynucleotit, ma chira trinh ty di-nucleotit xytidin-phosphat-guanosin
khéng metyl héa kich thich su khoi phét tang truyén tin hidu din dén sy hoat hoa yéu
tb phién ma nhu NF-kB hodc yéu t6 diéu hoa Interferon 3 (IRF3). Su hoat héa nay dan
dén su biéu hién cua cac xytokin viém va céc sy kién hoat hoa & bao khac. Vi tri lién
két NF-«B va su biéu hién gen bi anh hudng bai NF-«xB dugc md ta béi Schindler va
Baichwal (1994).

Thuit ngit oligodeoxynucleotit nghia la polyme axit nucleic mach ngin coa
deoxynucleotit; tirc 14 phén tir bao gém nhiéu deoxyriboza, dugc lién két véi nhom
phosphat va vé&i bazo hitu co ¢6 thé trao dbi. Bazo hitu co nay 1a pyrimidin duoc thé

hodc purin duoc thé. Vi du 12 xytosin va thymin twong tng adenin va guanin.

Oligonucleotit theo sang ché c6 thé bao gom cac cai bién. Vi du vé cic cai bien
nay 1a cai bién & cau n6i phosphodieste gifta cac nucleosit ndm & dau 3’ va/hodc 5 cua
nucleosit. Cac cai bién nay lién quan dén viéc thay thé phosphodieste bang, vi du

phosphothioat hodc phosphodithioat.
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Céc cai bién khac 13, vi du céc thay thé ciu ndi phosphodieste bang cau nbi
dephospho. Vi du vé& cau nbi dephospho 13 cdc nhém metylhydroxylamin, formaxetal

va dimetylensulfon.

Céc cai bién khac nira 12 cac cai bién lién quan dén viéc thay thé bazo nucleosit
tu nhién bing bazo nucleosit khong tw nhién nhu 5-floxytosin, guanin dugc thé 7-
deaza-7, guanin duogc thé 7-deaza-8, 2-thiouraxil, dihydrouraxil, 5-bromo-xytosin,
xytosin dugc thé 6, xytosin dugc thé N,.

Céc cai bién khac nira 12 c4c cai bién lién quan dén viéc thay thé nhém duong;
nhoém duodng B-riboza hodc duong B-D-2’-riboza bang nhém dudng duogc cai bién nhu

vi du L-2’-deoxyriboza hodc 2’-L-arabinoza.

Séch trinh bay thém vé oligonucleotit 1a vi du “PCR Primer: A Laboratory
Manual”, t4i ban 1an thir hai, 2003, duoc bién tap bédi Carl W. Dieffenbach, National
Institute of Allergy and Infection Diseases; Gabriela S. Dreksler, Uniformed Services
University of the Health Sciences, Cold Spring Harbor Laboratory Press ISBN 978-
087969654-2.

CAu tric {N3[N4], C G [Ns],Ng }, mang motip CpG la gdc kich thich mién dich
¢6 hoat tinh ciia ODN theo séang ché. Do d, sang ché dé xuét oligodeoxynucleotit kich

thich mién dich ma bao gom cAu trac duge goi 1a “khung chinh”.

Nhén thdy ring khung chinh ctia oligodeoxynucleotit theo séng ché, chu tric
{N3 [Ny4], C G [Ns], Ng } phai c6 mat it nhét hai, tdt hon la ba 1an. Do d6, n it nhat
phai bang hai. Ciing nhén ra rang hoat tinh ctia oligodeoxynucleotit ting khi n ting.
Tac dung nay tang khi n tang. Do do, vé co ban, ) lugng n cua cAu tric khung chinh it
nhét phai bang 2. T6t hon 13, n ndm trong khoang 3 < n < 100, don gian vi thuc té 1a
trinh tu tdng hop cang dai thi cang kho d8 tao ra hon. Trong thuc té, tt hon 1a n ndm
trong khoang 2 <n < 18. Tét hon nita 13, n ndm trong khoang 3 < n < 18, con t6t hon
nita 14 n ndm trong khoang 4 <n < 18, vin con t5t hon nia 13 n ndm trong khoang 5 <

n<18.

Viéc nhén dién CpG ODN theo sang ché c6 thé duogc thuc hién béng cach sur
dung nhiéu hé théng phat hién chon loc hon so véi cac hé théng hién dang dugc st

dung dé phat hién sy hoat héa NF-«kB. Brownlie at al. (2009) md ta hé théng chi thi
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dua trén luxiferaza NF-xB. Cac h¢ théng khac 13, vi du dua trén viéc do ban phién ma

IL-8 hodc su tiét xytokin hodc su phat hién tiét NO.

Trai ngugce voi diéu nay, theo sang ché hé théng phat hién dya trén phosphataza
kiém dugc tiét ra (SEAP) duogc st dung. SEAP 1a enzym chi thi trong hé théng ciia
dong vat c6 vii (Yang et al., 1997). Hé théng nay dugc phét hién 1a ¢ do nhay bat ngd
va con bt ngd nita 14 tao ra mbi twong quan mat thiét gifta hoat tinh in vitro va in vivo
cia CpG ODN dugc thttr nghiém. Hé théng SEAP dugc st dung véi para-
nitrophenylphosphat (pNPP) lam co chét.

Mdt cai tién khac dbi véi cac hé théng sin c6 13 viée dua vao va duy tri 6n dinh
trong té bao ctia plasmit mang gen SEAP. Dén nay, tit ca hé théng phat hién st dung
su chuyén nhiém t€ bao nhanh chéng bang gen chi thi. Nhd vao viée dua vao va duy
tri &n dinh gen chi thi trong té bao ma dén nay lan dAu tién dudng cong lidu lugng/dap
{mg c6 thé dugc tao ra. Dudng cong nay 1a can thiét néu viée so sanh tin cdy gitta cac -

hoat tinh CpG ODN khac nhau can duge thuc hién.

Do d6, phuong phéap va cac dong t€ bao duwoc md ta chi tiét trong phan vi du
cua sang ché 14n dau tién cho phép thuc hién viéc so sanh dit canh nhau dang tin cay
gitta cac CpG ODN khac nhau.
M6 ta vin tit cac hinh vé

Fig.1: Ban d6 plasmit ctia pcADN3.1(+)-chiTLR21.

Fig.2-5: Tong quan vé hoat tinh SEAP cua cac dong té bao vb tinh khang
ze0/G418-kép khéc nhau.

Fig.6: Thir nghiém chuin d6 bit ddu & 2000nM véi dong té bao vo tinh HD11-
pNifTyhyg.

Fig.7: K&t qua dong t& bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21 thu
dugc trong thr nghiém chudn d0 bat dau ¢ 100nM.

Fig.8: Két qua dong té bao vo tinh HD11-pNifTyhyg thu dugc trong thir
nghiém chuin d6 bat du & 2000nM.

Fig.9: Két qua dong té bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21 thu
duoc trong thir nghiém chuén d6 bt dau & 100nM.
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Fig.10: Két qua dong té bao vo tinh HD11-pNifTyhyg thu duoc trong thir
nghiém chuén d6 bat ddu & 2000nM.

Fig.11-15: K&t qua dong t6 bao v tinh HEK293-pNifTy2-pcADN3.1--
chiTLR21 thu duogc trong thir nghiém chudn do bat ddu & 100nM. |

Fig.16-17: Két qua dong t¢ bao vo tinh HEK293-pNifTy2-pcADN3.1-
chiTLR21 thu dugc trong thir nghiém chuin do bt diu & 50nM. |

Fig.18: K&t qua dong té bao v6 tinh HEK293XL- pUNO-huTLR9-pNifTy2 thu
duoc trong thir nghiém chudn do bat diu & 50nM.

Fig.19: Két qua dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21
thu duge trong thir nghiém chuén d6 bat ddu & 20nM.

Fig.20: K&t qua dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21
thu dugc trong thir nghiém chuén d6 bt ddu & 25nM

Fig.21: Két qua dong t& bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21
thu dugc trong thir nghiém chuin do bat dau & 20nM.

Fig.22: Két qua dong té bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21
thu dugc trong thir nghiém chuén d¢ bat ddu & 20nM.

Fig.23: Hi€u qua cua s6 lugng céc T tao dudng bién trime cua khung chinh.
Fig.24: Hiéu qua cua s6 lugng céc T tach cac yéu t6 CG.

Fig.25: Hi€u qua cua sd luong cac doan lap TTCGTT.

Fig.26: Hiéu qua cua sd luong cac doan lap TTCGTT.

Fig.27: Hiéu qua cua loai trime 1dp lai.

Fig.28: Hi€u qua cua sb luong cac gbc T & duong bién cua cac doan ldp lai

TTCGTT.
Fig.29: Hiéu qua cua s& lwong motip ODN-X42.
Fig.30 - 31: Hiu qua cla s6 luong motip ODN-X43.
Fig.32: Cac bién déi thém ctia ODN-X4.

M6 ta chi tiét sang ché

Chi tiét hon vé& hé théng dugc st dung dugc néu trong phﬁn vi du.
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Do cac phuong phap va céc dong té bao hién nay cho phép viéc so sanh dat
canh nhau dang tin cdy gilta cic CpG ODN khac nhau, cé thé x4c dinh ré“mg
oligodeoxynucleotit theo sang ché trong d6 Ng = A, T hodc C cé muc hoat tinh cao

hon khi Ng = G. Do do, theo dang wu tién ctia phuwong an nay, Ng = A, T hodc C.

Véi ly do tuong ty, theo dang wu tién khac, N3 1a T hodc G; va Ng
=Y (Y =C hodc T).

Theo dang wu tién hon ciia phuong an nay, N3, Ny, N5 va Ng = T.

Mot dang uu tién khac cua phuong 4n nay dé cap dén oligodeoxynucleotit theo
sang ché trong d6 N3, Ny vaNs =T va Ng = C.

Mot dang wu tién khac cua phuong én nay dé cap dén oligodeoxynucleotit theo
sang ché trong 46 N3 12 G va N = T.

Mot dang uu tién khac nita cia phuong an nay dé cap dén oligodeoxynucleotit
theo sang ché trong d6 N5 =T va Ng= C.

Ngoai ra, dang wu tién clia phuong 4n nay dé cap dén oligodeoxynucleotit theo
sang ché trong 46 Ns=C, Ny =C vaq=1.

Mot dang vu tién khac cua phuong an nay dé cap dén oligodeoxynucleotit theo
sang ché trong 46 N, =Y vaNs =Y.

Dang uu tién hon cua phuong an cudi ciing nay dé cap dén oligodeoxynucleotit
theo sang ché trong 46 Ny =T vaNs =Y.

Dang uwu ti€n hon nita clla phuong an cubi cing nay & cap dén
oligodeoxynucleotit theo sang ché trong @6 N, = T va N5 =T.

Mot dang khic ciia phuong an nay dé cap dén oligodeoxynucleotit theo sang
ché trong d6 x 14 4-7 va r=0 hodc N7 l1a A hodc T.

Dang uu ti€n ctia phuong 4n nay dé cap dén oligodeoxynucleotit theo sang ché ,
trong d6 x 1a 6 va r =0 hodc N; 12 A hodc T.

Mot dang khac ciia phuong 4n nay dé cap dén oligodeoxynucleotit theo sang
ché trong d6 z 13 0-6 va s = 0 hodc Ng 1a A hoac T. '

Dang uu tién ciia phuong 4n nay dé cap dén oligodeoxynucleotit theo sang ché

trong d6 z 14 0-3 va s = 0 hodc Ng 1a A hodc T.
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Theo mét dang khac nita ciia phuwong an nay, N; 1a G.
Theo dang uu tién cua phuong an nay, N; 1a G.

Mic du c6 khoang rong ) lugng nucleotit & ca dau 3’ va 5°, da phat hién ra
rang c6 khoang t8i uu ctia ca hai gi tri nay. D3 phat hién ra rang néu s = 0 hozc Ng 1a
A hoidc T, sb luong nucleotit [N,] ma tao ra ving bén suon 3’ cua khung chinh cta
oligodeoXynucleotit theo sang ché t&t hon 14 nam trong khoang tir 0 dén 5 nucleotit, tot

hon nita 13 ndm trong khoang tir 0 dén 3 nucleotit.

Ciing phat hién ra réng néu r = 0 hodc Ny 1a A hodc T, thi sb lugng nucleotit
[N;] ma tao ra ving bén sudn 5’ cta khung chinh ctia oligodeoxynucleotit theo sang

ché ¢6 khoang t6i wu trong ving nim trong khoang tir 4 dén 7 nucleotit.

Theo dang uu tién nhét cua phuong an nay, r = 0 hodc N; 12 A hodac T, vas=0

hodc Ng 1a A hodc T, van=>5-18 vax=4-7 vaz=0-3.

Nhu di néu trén, mot vai loai cai bién trong cu ndi phosphodieste gitta cac
nucleosit nim & dau 3’ va/hodc 5° clia nucleosit c6 thé thuc hién duoc. Nhung vé co
ban, tuy vao cach tbng hop, cac loai lién két chung théng thudng gifta hai nucleotit 1a:
lién két phosphodieste (PDE) va lién két phosphothioat (PTO). D& cai thién d¢ n dinh
va hiéu qua kich thich mién dich cia CpG ODN, khéi tao thanh cua
oligodeoxynucleotit téng hop dugc cung cAp cac phosphothioat, sao cho chung tao ra

céc lién két PTO.

Tuy nhién, bt ngd phat hién ra rang, khi chi nucleotit [N;] va nucleotit [N,]
duoc lién két bing céc lidn két PTO va cac nucleotit khac duoc lién két bang lién két
PDE, hiéu qua cta oligodeoxynucleotit theo sang ché dugc ting manh. (Trong trudong

hop nay, lién két Ny v6i N, (GT) 1a PTO, trong khi lién két N v6i N, (TG) 13 PDE).
DAy dic biét la truong hop khi nucleotit [N;] va [N,] 1a G.

Do d6, mét dang wu tién khac cia phuong é&n nay dé céap dén
oligodeoxynucleotit theo sang ché trong d6 N; va/hodc N, c6 lién két phosphothioat va

céc nucleotit con lai c6 1ién két phosphodieste.

b3 phat hién ra rang d6i véi oligodeoxynucleotit theo séng ché,

oligodeoxynucleotit ¢6 hiéu qua hon nita thu dugce khi N; =T va Ng=T.
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Vi thé, mét dang wu tién khic nita clla phuong 4n nay dé cap dén
oligodeoxynucleotit theo sang ché trong d6 N7 = T va Ng = T. Trong trudng hop nay,
va s doc lap nim trong khoang tir 1 dén 25.

Khong nhét thiét 1a khung chinh ctia oligodeoxynucleotit theo séng ché, chu
triic {N3 [Ny, C G [Ns]q Ng }n phéi gibng nhau dbi v6i moi n. Diéu nay cé nghia 1
oligodeoxynucleotit theo sang ché ¢c6 thé nhin gibng nhu sau: {TT CGTT}{CT C
GTG}{GT CGTA}. Chudi gdm ba khung chinh khéc nhau lién tiép nhu vay duoc
coi 1a cac polyme khéc loai. Chu trac dudi ctia ba ban sao gidng nhau s& dugc chi dinh

13 polyme ddng nhét.

Tt hon 13, oligodeoxynucleotit theo sang ché bao gdm polyme ddng nhat {N;
[Na]p C G [Ns]qNe }.

Céac CpG oligodeoxynucleotit theo sang ché trong hiu hét cac truong hop déu
c6 hoat tinh & lugng nanomol, trong ca hé théng thir nghiém in vitro va in vivo. Tuy
nhién, mdt s CpG oligodeoxynucleotit theo sang ché c6 hoat tinh ca & lugng picomol

(dusi nanomol); EC50 ciia chung thap hon 1nM.

Nong d6 hiru hidu ban tdi da (EC50) cta oligodeoxynucleotit 1& luong
oligodeoxynucleotit can dé cam tmg luong enzym chi thi SEAP (ma tao ra san phim
c6 mau duge hip thu & budc séng 405nm) trong cac t& bao chi thi (HEK293-pNifty2-
TLR21 & ga hoiac HD11-pNifTy2Hyg) ma tao ra sy hép thu ban t6i da. Néu EC50 cua
oligodeoxynucleotit thap hon 1nM trong céc t€ bao nay, né dugc coi 14 co hoat tinh &
cac lugng picomol (dudi nanomol).

Hau hét CpG ODN ma khép v6i mot trong bbn cbng thiic chung duogc liét ké
dudi day dugce thé hién 14 tao ra hiéu qua in vitro & lugng nanomol:

1) ¥ [Gl{TTC G T Ng}, [G], * trong d6 N = A hoic T, n = 5-100, x = 3-10, z
=0-10

2)¥ [Glx{N3 TC G T C},[G], * trong d6 N3 = G hoic T, n = 5-100, x = 3-10,
z=0-10

3)% [GL{T T C G C C},[G], * trong d6 n=5-100, x = 3-10, z=0-10

4)° [G1{T [T],C G [Ty T}a[G], * trong d6 p = 1-10, ¢ = 1-10, n = 5-100, x
=3-10,z=0-10
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D4i voi ca bbn cong thire nay, vi Iy do hidu qua chi phi, n t6t hon 14 ndm trong
khoang tir 5 dén 18, X t6t hon 13 ndm trong khoang tir 4 dén 9, tir 5 dén 8, 6 hoic 7
theo thir tu uu tién, va z tdt hon 12 8, 7, 6, 5, 4, 3, 2, 1 ho#c 0 theo thi tw vu tién. Khi’
thich hop, p t6t hon 13 ndm trong khoang tir 1 dén 5 va q t6t hon 13 ndm trong khoang
tir 1 dén 5.

Oligodeoxynucleotit theo sang ché rit co thé 1ién két v6i chit mang hodc ban
khang nguyén (hapten), thong qua nhém hoéa hoc cé tinh phan ung. Cac li€n két nay

tang cudng hiéu qua kich thich mién dich cta c4c phan tir dugce két hop.

Vi du don thuin vé cac thanh phin nay 13, vi du digoxigenin, aminohexyl-, do

Texas va biotin.

Céc chit mang hoic ban khang nguyén dugc uu tién 1a 46 Texas dugc danh dau
ddu 3’ va 5° va digoxigenin dugc danh ddu diu 5°. Lién két cla cic
oligodeoxynucleotit v6i ban khang nguyén/chit mang dugc biét rong rii trong linh

vuc.

Mot phuong 4n khac cua sang ché dé cap dén vecto chira oligodeoxynucleotit
khong metyl héa kich thich mién dich theo sang ché. Vecto nay c6 thé 12 phan tir axit
nucleic nhu plasmit, virut, thé thuc khuén hodic vecto khac bat ky duoc str dung trong
sinh hoc phén tir. Chi nhim vi du: vecto chira oligodeoxynucleotit khéng metyl héa
kich thich mién dich c6 thé 13, vi du phén tir ADN nhu plasmit ma cé thé duoc nhan
1én trong vi khuin, ma oligodeoxynucleotit khong metyl hoa kich thich mién dich theo
sang ché dugc tach dong vao d6. Plasmit nay t6t hon 14 ¢6 diém khéi ddu sao chép
hoat dong, tao ra sb lugng 16n plasmit c6 mat trong vat chu. Su phat trién cta vi khudn
nay trén quy md 16n sau d6 1a sy phén 14p plasmit tao ra phuong phap thay thé dé san
xuét tdng hop oligodeoxynucleotit khong metyl hoa kich thich mién dich theo séng
ché.

Mot trong sd cac muc dich clia sang ché 13 d& xuit CpG ODN méi ma c6 thé
duge st dung lam céac thanh phﬁn kich thich mién dich thanh cong trong vacxin ma
ngédn ngura hodc didu tri bénh truyén nhiém cling véi thanh phén khang nguyén hosc

thong tin di truyén ma héa thanh phan khéng nguyén, va chit mang dugc dung.
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Nhin chung, thuit ngit thanh phan khang nguyén dung dé chi hop phin cua chét
ma chia it nhit mot epitop ma co thé cam tmg, kich thich hodc ting cudng dap ung

mién dich khi dugc dung cho ngudi hoac dong vat.

Thanh phan khang nguyén c6 thé 12 loai thanh phan khang nguyén bt ky nhung
tdt hon 1a thu duge tir vi sinh vat hodc virut ma & dang kiéu dai ctia n6 s& giy bénh cho

ngudi hodc dong vat.

Thanh phan khang nguyén c6 thé 14 toan bd yéu t6 gy bénh, t6t hon 13 & dang
bi bat hoat hoic bi giam doc luc, ph?m chiét cua yéu tb gay bénh hodc protein giy

mién dich cta yéu t§ gdy bénh.

Néu thanh phan khang nguyén 14 protein gdy mién dich ca yéu t6 gy bénh,
protein gdy mién dich d6 t6t hon 1a dugc bidu hién trong va dugc thu hdi tir cac té bao

dugc nudi cay in vitro.

Do d6, phuong én khic d& cdp dén vacxin dé ngin ngira hodc didu trj bénh
truyén nhiém khac biét & chd vacxin ndy chia lugng kich thich mién dich cla
oligodeoxynucleotit theo sang ché va/hodc vecto theo sang ché, luong giy mién dich
ctia thanh phan khang nguyén hodc théng tin di truyén ma hoéa thanh phin khang

nguyén, va chit mang dugc dung.

TAt nhién, luong kich thich mién dich cta oligodeoxynucleotit va luong gay
mién dich cta thanh phin khang nguyén c6 sy lién quan mat thiét. Mot trong sb cac
gia tri cua sang ché 13 su c6 mit cta oligodeoxynucleotit theo sang ché c6 thé lam
giam lugng thanh phin khang nguyén can dé ngin nglra hodic didu tri bénh truyén
nhiém.

Luong thanh phan khéng nguyén can d ngin ngira hodc didu tri bénh truyén
nhiém duoc goi 12 lwong gdy mién dich cta thanh phan khang nguyén.

Luong kich thich mién dich cta oligodeoxynucleotit 1a Irgng ma c6 kha nang
1am giam luwong giy mién dich cua thanh phin khang nguyén, tic 13 luong thanh phin
khang nguyén cin dé ngan ngira hodc diéu tri bénh truyén nhiém.

Vi vdy v& co ban, cach viét “lugng kich thich mién dich cua
oligodeoxynucleotit” va “luong gy mién dich” phai duge xem la c6 lién quan dén

nhau.
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RS rang 13 néu vacxin chira thong tin di truyén mi héa thanh phin khéng
nguyén, thi lugng thanh phin khang nguyén dugc biéu hién béi thong tin di truyén nay
can phai du dé ngin ngira hosc didu tri bénh truyén nhidm, tic 12 né phai 1a lugng giy

mién dich.

Thuc té 13 oligodeoxynucleotit khéng metyl héa theo séng ché 14 kich thich
mi&n dich, c6 nghia 13 ching ting cudng hiéu qua mién dich cta céc thanh phan khang
nguyén trong vacxin. Vi ly do nay, vacxin theo sdng ché trong nhiéu trudng hop s&
chtra it thanh phan khang nguyén hogc théng tin di truyén ma héa thanh phan khang

nguyén hon so vé§i truong hop khong c6 mit oligodeoxynucleotit theo sang ché.

Trong mdt sb trudng hop, thanh phén khang nguyén nhu vy, ma khong bd
sung oligonucleotit kich thich mién dich, ¢é thd c6 dac tinh gy mién dich thip ma
lugng cao phai duge dua ra, mac du khong dat téi mirc do gay mién dich mong mudn.
Trong truong hop nay, thanh phin khang nguyén cé thé dwoc dua ra & nong do cao
thong thudng, tuy nhién hién nay cung véi oligodeoxynucleotit theo sang ché dé thu

dugc ndng d6 mong mubn cia tinh gdy mién dich.

Vi thé, luong thanh phin khéng nguyén hogc théng tin di truyén ma héa thanh
phan khang nguyén duogc dung véi oligonucleotit theo sang ché, theo kinh nghiém, s&
bang hoic thip hon lugng dua ra khi khong c6 oligonucleotit. Nguoi c6 hiéu biét trung
binh trong linh vuc san xuét vacxin cu thé s& biét luong cho vacxin cu thé nay. Ngoai
ra, cic vi du dua ra, vi du huéng din ddy du vé& luong thanh phan khang nguyén dugc
sit dung, vi du trong ba vacxin virut bi bat hoat khac nhau: vacxin virut giy bénh -
Newcastle, vacxin virut viém phé quan truyén nhiém va vacxin viém mii-khi quan ga
tay.

Luong oligodeoxynucleotit theo sang ché cin duoc dung clng vé6i thanh phin
khang nguyén hodc théng tin di truyén mi hoa thanh phin khang nguyén ndy phu

thudc vao ca oligodeoxynucleotit va thanh phan khang nguyén dugc chon.

Lugng oligodeoxynucleotit thich hop theo sang ché thuong thay dbi trong
khoang tir 1 dén 100 nanomol. Céc két qua in vivo rat tt thu duoc, vi du voi luong tir
1 dén 10pg oligodeoxynucleotit theo sang ché vé6i chidu dai trung binh gdm 30
deoxynucleotit dugc thé hién 13 c6 hoat tinh trong thir nghiém in vitro trong khoang

nanomol.
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Néu oligodeoxynucleotit duoc chon tir nhém oligodeoxynucleotit c6 hoat tinh
trong khoang picomol, ngudi c6 hidu biét trung binh trong linh vuc s& biét rang luong
thép hon, ¢6 thé thép hon rét nhiéu, 1 nanomol, tic la lugng picomol, can duoc thir

nghiém trudc khi thir nghiém céc lugng nanomol.

Vacxin theo sang ché chira chit mang dugc dung. Ban chét ctia chit mang nay
phu thudc vao dudong dung. Néu duong dung 13 qua dudng miéng hoic qua miii, chit
mang c6 thé chi don gian 14 nudc v6 tring, dung dich mubi sinh 1y hogc chit dém. Néu
tiém 1a dudong dung duoc wu tién, thi chit mang tot hon 13 déng truong va cé gidi han
d6 pH dé n6 thich hop dé tiém. Tuy nhién, cac chit mang nay da dugc biét rong rai

trong linh vuec.

Ngoai thanh phin khang nguyén hodc théng tin di truyén ma héa thanh phin
khang nguyén, va oligodeoxynucleotit theo sang ché, vacxin theo sang ché c6 thé chira
ca t4 duge. T4 duge thudng 14 cac chit gitp ting cudng dap tmg mién dich ctia vat chit

theo cach khong ddc hiéu.

Nhiéu ta4 duge duge biét trong linh vyc 1a thich hop, nhu t4 duge Freund hoan
chinh va khéng hoan chinh, vitamin E, polyme khdi khéng ion va polyamin nhur
dextran sulphat, carbopol va pyran, nhém hydroxit. Céc t4 dugc cling thuong dugc st
dung 13 alumin phosphat, saponin, dau thuc vét nhu tocopherol va dau khoang. Cac t4
duogc rét hitu hiéu 13 nhii tuorig dau trong nudc va dic biét 13 nhil twong nudc trong
dau, con duoc goi la ta dugc dau trong nudc va ta dugc nudce trong dAu. Céc nhii tuong
nay da duogc biét rong rdi trong linh vuc. Vi thé, t6t hon 13, vacxin nay chita t4 duoc

nudc trong dau.

Tét hon 13, thanh phén khang nguyén 13 hodc thu dugc tir virut hodc tir vi sinh

vat ma dang ki€u dai ciia n6 gdy bénh & gia cam.

T6t hon nita 13, virut hodc vi sinh vat nay duoc chon tir nhém bao gém virut
viém phé quan truyén nhidm, virut gy bénh Newcastle, bénh Bursal truyén nhiém
(bénh Gumboro), tac nhin giy thiéu méu & ga, Reovirut gia cAm, Mycoplasma
gallisepticum, virut viém miii-khi quan ga tady, Haemophilus paragallinarum (Coryza),
virut diu mua & ga, virut viém ndo tiy & gia cam, virut gdy hoi ching giam dé, virut

viém thanh khi quan truyén nhiém, virut herpes & ga tdy, loai Eimeria,
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Ornithobacterium rhinotracheale, Pasteurella multocida, Mycoplasma synoviae, loai

Salmonella va Escherichia coli.

Phuong 4n khéc nita ctia sang ché dé xuit oligodeoxynucleotit khong metyl hoa

kich thich mién dich theo sang ché dugc dung lam thuée.

Phuong 4n khéc nita ctia sang ché dé xuit oligodeoxynucleotit khong metyl hoa
kich thich mién dich theo sdng ché duoc dung dé ngén ngua hodc diéu tri bénh truyén
nhidm & gia cim.

Dén nay, tit ca hé théng phat hién déu st dung phuong phép chuyén nhidm tam
thoi t8 bao voi gen chi thi. Cac hé théng tam thoi ndy khéng cho phép so sanh dit canh
nhau dang tin cdy vé hiéu lyc ctia CpG ODN. Nhu d néu trén, sy cai tién chinh so véi-
céc hé théng sin c6 13 viéc dwa vao va duy tri dn dinh plasmit mang gen chi thi trong
t& bao. On dinh c6 nghia 13 plasmit \)511 c6 mat trong té bao sau vai chu ky phén chia té

bao.

Mdt cach thudng xuyén, viéc duy tri 6n dinh plasmit thu dugc bang céch cho té
bao phat trién duéi ap luc chia mot hodc nhiéu chét chon loc, nhu chét khang sinh trong
d6 gen khang c6 mat trén plasmit. Viéc mét plasmit sau d6 c6 thé 1am chét t& bao da bi
mAt plasmit. Céc té bao séng con lai s& vAn mang plasmit.

Vi thé, mot phuong 4n khéac nita clia sang ché @ xuét t& bao chira thu thé
TLR21 va plasmit m& héa gen chi thi NF-«xB, plasmit nay dugc duy tri bn dinh trong &
bao. Cac té bao nay rét thich hop dé st dung trong sang loc phan tir CpG, cu thé hon 1a
sang loc phan tir CpG theo séng ché.

Céc vi du dua ra huéng din ddy du vé cach thu duge té bao chira plasmit ma
héa gen chi thi c¢6 thé duoc duy tri dn dinh trong té bao.

Nhu d3 duogc néu trén, hé théng phat hién dya trén phosphataza kiém duoc tiét
ra (SEAP) dugc théy 12 rét thich hop cho hé théng phat hién dugc sir dung.

Vi thé, t6t hon 1a gen chi thi 1a gen ma hoa phosphataza kiém dugc tiét ra.

V& co ban, té bao hodc dong té bao bt ky mang TLR21 ma cho phép dua vao
va tdt hon 13 sy duy tri 6n dinh cta plasmit mang gen chi thi NF-«B, t5t hon 13 gen

SEAP nhu m6 ta ¢ trén la thich hop dé thir nghiém CpG ODN dac hiéu TLR21.
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Mot vi du duge wu tién ciia dong t& bao thich hop dé thir nghiém CpG ODN dic
hiéu TLR21 14 dong té bao HD11 & ga.

Do d6, t6t hon 13 dong t& bao duge ding trong hé thdng phat hién duoc sir dung
12 dong té bao HD11 chtra plasmit n dinh mé héa gen chi thi.

Céc dong t& bao cia ga nhu dong t& bao HD11 biéu hién toan by TLR ctia ga.
Trong céc didu kién nhat dinh, diéu nay c6 thé tao ra hoat tinh co ban nhét dinh.

Do d6, cac dong t& bao khong tir gia cAm nhu dong t& bao ctia déng vét co vi la
céc dong té bao duge wu tién hon. Vi du vé dong té bao dong vat c6 vi nay la té bao
HEK?293 trong d6 TLR21 dugc tach dong. Dong té bao nay cé tinh chon loc déc hiéu
hon d6i v6i tin hiéu hoat héa TLR21.

Do d6, t6t hon nita 13, dong té bao dugc dung trong hé théng phat hién 14 dong
té bao cua dong vat c¢6 vt HEK293 chira gen chi thi dugc duy tri én dinh va c6 té bao
HEK?293 TLR21 dugc tach dong vao do.

Mot phuong an khac nita cia sang ché dé& xuit phuong phap phéat hién
oligodeoxynucleotit kich thich mién dich theo séng ché, trong d6 phuong phép nay
bao gdm budc a) cho oligodeoxynucleotit tiép xtic véi té bao theo sang ché, b) phat
hién mirc san phém cua gen chi thi.

Theo dang wu tién ctia phuong phép ndy, san pham ctia gen chi thi 1a SEAP.

Dang uu tién hon cta phuong 4n nay dé xudt phuong phép phéat hién
oligodeoxynucleotit kich thich mién dich theo sang ché, trong d6 t& bao nay 1a t& bao
ctia dong t& bao HD11 & ga, hodc dong té bao HEK293 ma TLR21 & ga duoc tich
dong vao do.

Vi du thwe hién sang ché
Vidu 1: Tach dong gen va biéu hién khac loai cia TLR21 & ga

Su tién trién gin day trong nghién ciru vé TLR & ga goi rang TLR21 la thé
tuong ddng vé mit chirc ning ctia TLR9 & dong vat c6 vu trong céac lodi gia cAm
(Keestra 2008, Brownlie et al. 2009).

Tém tit quy trinh tach dong gen TLR21

-16-



26029

Dua trén trinh tu co s& dit liéu ngan hang gen NM 001030558, cédp mdi duoc
tdng hop dé khuéch dai bang phan tmg chudi polymeraza (PCR) ctia gen TLR21 & ga:

Ga-TLR21-forl
GAAGCTTACCATGATGGAGACAGCGGAGAAGGC
Ga-TLR21-revl
GGCGGCCGCTACATCTGTTTGTCTCCTTCCCTG

Céac doan mdi duge thiét ké dé tao ra vi tri tach dong gidi han ving bén suon
(duoc gach chén) va trinh ty Kozak (in nghiéng) cho codon khoi dAu va codon két thuc
(in dam). RT-PCR duogc thuc hién bz:ing cach st dung cac doan moi nay va ARN téng
s6 trong t& bao lach ctia ga lam khuén. San phim PCR c6 kich thuéc mong mubn (~
3000 bp) dugc tach dong vao pCR2.1-Topo va 5 dong plasmit doc 1ap (P1, P2, P12,
P13, P14) dugc giai trinh tu.

Trinh tw ADN cta TLR21 & ga, khi dugc st dung.

AAGCTTACCATGATGGAGACAGCGGAGAAGGCATGGCCCAGCACCAGGATGTGC
CCCTCCCACTGCTGTCCACTCTGGCTGCTGCTGCTGGTGACAGTGACACTGATGCC
GATGGTGCACCCGTATGGCTTTCGCAACTGCATTGAGGATGTCAAGGCACCTTTG
TACTTCCGCTGCATCCAGCGCTTCCTGCAGTCGCCGGCCCTGGCAGTGTCTGACCT
GCCACCACATGCCATCGCGCTCAATCTGTCATACAACAAAATGCGCTGCCTGCAG
CCCTCTGCCTTTGCCCACCTGACACAGCTGCATACCCTGGACCTGACCTACAACCT
CCTGGAGACCCTCTCCCCTGGTGCCTTCAATGGGCTGGGTGTGCTGGTGGTGCTG
GACCTGTCTCACAACAAGCTGACCACACTTGCTGAAGGGGTGTTCAACAGCTTGG
GCAACCTGTCCTCGCTGCAGGTACAACATAACCCCCTCAGCACGGTGTCACCAAG
TGCTCTGCTACCCCTGGTCAACCTGCGCCGCCTGTCTCTACGGGGCGGGCGGCTG
AATGGGTTGGGGGCAGTGGCAGTGGCAGTGCAGGGCTTGGCACAGCTGGAGCTG
TTGGACCTATGTGAAAACAACCTGACAACGCTGGGGCCAGGCCCACCGCTACCCG
CCTCGCTGCTCACCCTGCAGCTGTGCAACAACTCGCTGAGGGAGTTAGCGGGGGG
CAGCCCGGAGATGCTATGGCACGTGAAGATACTCGACCTCTCCTACAACAGTATC
TCACAGGCGGAGGTCTTCACCCAGCTCCACCTGCGCAACATCAGCCTGCTCCACC
TGATCGGCAACCCCTTGGATGTCTTCCACCTGTTGGACATCTCTGACATCCAACCT
CGCAGCCTGGATTTCTCTGGGTTGGTGCTGGGGGCTCAGGGGCTGGATAAGGTGT
GCCTGAGGCTGCAGGGTCCCCAGGCCTTGCGGCGGCTGCAGCTACAACGCAACG
GGCTGAAGGTGCTGCATTGTAATGCACTGCAGTTGTGTCCTGTGCTGAGAGAGCT
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GGACCTGTCCTGGAACCGGCTACAGCACGTGGGCTGTGCCGGCCGGCTGCTGGGC
AAGAAGCAGCGGGAGAAGCTGGAAGTGCTGACAGTGGAACACAACCTGCTGAAG
AAACTGCCGTCTTGCCTGGGGGCCCAGGTGCTGCCTCGGCTGTACAACATTTCCTT
CCGCTTTAACCGCATCCTGACTGTTGGGCCCCAAGCCTTTGCCTACGCCCCGGCCC‘
TGCAGGTGTTGTGGCTCAATATTAACAGCCTGGTGTGGCTGGACAGGCAGGCACT
GTGGAGGCTGCACAACCTGACAGAGCTGCGCCTGGACAACAACCTGCTGACCGA
CCTCTATCACAACTCCTTCATTGACCTCCACAGACTGCGCACCCTCAACCTGCGCA
ACAACCGTGTCTCCGTCCTCTTCTCTGGTGTCTTCCAGGGGCTGGCTGAGCTGCAG
ACGCTGGATTTAGGGGGCAACAACTTGCGCCACCTGACTGCACAGTCACTGCAGG
GGCTGCCCAAACTGCGCAGGCTGTACCTGGACCGCAACAGATTGCTGGAGGTGA
GCAGCACTGTGTTCGCCCCAGTGCAGGCTACCCTGGGGGTGCTGGACCTGCGGGC
CAACAACCTGCAGTACATCTCACAGTGGCTGCGCAAGCCGCCACCCTTCCGCAAC
CTGAGCAGCCTGTACGACCTGAAGCTGCAGGCGCAGCAGCCCTATGGACTGAAG
ATGCTGCCTCACTACTTCTTCCAGGGCTTGGTGAGGCTGCAGCAGCTGTCGCTGTC
ACAGAACATGCTGCGGTCCATCCCACCGGATGTCTTCGAGGACTTGGGCCAGCTG
CGCTCCCTGGCATTGGCTGACAGCAGCAATGGGCTGCATGACCTGCCTGACGGCA
TCTTCAGAAACCTGGGCAACCTGCGGTTCCTGGACCTGGAGAATGCAGGGCTGCA
CTCGCTCACTCTGGAAGTCTTCGGCAATCTCAGCCGGCTGCAGGTGCTGCACTTG
GCCAGAAACGAGCTGAAGACCTTCAATGACAGCGTTGCCAGCCGGCTGTCCTCCT
TGCGCTACCTGGACCTGCGCAAGTGTCCGCTCAGCTGCACCTGTGACAACATGTG
GCTGCAGGGCTGGCTGAACAACAGCCGTGTGCAGGTTGTCTACCCCTACAACTAC
ACCTGTGGCTCACAGCACAATGCCTACATCCACAGCTTTGACACACACGTCTGCT
TCCTGGACCTGGGGCTCTATCTCTTTGCTGGGACTGCACCGGCAGTGCTGCTGCTG
CTGGTGGTGCCGGTGGTGTACCACCGCGCCTACTGGAGGCTGAAGTACCACTGGT
ACCTTCTGCGGTGCTGGGTCAACCAGCGGTGGCGGCGGGAGGAAAAGTGCTACC
TCTATGACAGCTTTGTGTCCTACAATTCAGCTGATGAAAGTTGGGTGTTGCAGAA
GCTGGTGCCTGAGCTGGAGCACGGTGCCTTCCGCCTCTGCTTGCACCACCGCGAC
TTCCAGCCGGGCCGCAGCATCATTGACAACATTGTGGATGCTGTCTACAACAGCC
GGAAGACGGTGTGCGTGGTGAGCCGCAGCTACCTGCGCAGCGAGTGGTGCTCTCT
AGAGGTGCAGTTGGCCAGCTACCGGCTGTTGGATGAGCGGCGTGACATCCTGGTA
CTGGTGCTGCTGGAGGACGTGGGTGATGCTGAGCTGTCTGCCTACCACCGCATGC
GGCGGGTGCTGCTGCGGCGCACCTACCTGCGCTGGCCTCTTGACCCCGCAGCTCA
GCCGCTCTTTTGGGCACGGCTGAAGAGGGCACTGAGGTGGGGAGAGGGAGGAGA
GGAGGAGGAAGAAGAAGGTTTGGGTGGAGGGACGGGAAGGCCCAGGGAAGGAG
ACAAACAGATGTAGCGGCCGC
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Chuyén nhim HEK293-pNifTy2-Zeo (dong té bao v6 tinh) v&i pcADN3. 1(+)-
Neo-chiTLR21

Té bao than phoi ngudi (HEK) 293 duoc tao ra vao nhitng nim 1970 bing cach
bién nap virut (Graham et al., 1977), va dén nay 13 c6 sin cho cong ddng nghién ciu

thong qua kho chira dong té bao, nhuw ATCC.

pNifty2 13 plasmit ma cho phép phét hién sy hoat héa yéu té phién rhé NF«B, la
d4u hiéu cta nhiéu hoat dong kich thich mién dich, sy hoat héa thu thé giéng toll 1a
mdt trong sb chung. Gen chi thi trong pNifTy2 phu thudc vao su hoat héa NF«kB trong
qué trinh phién ma/dich mé cta né 13 phosphataza kiém duoc tiét (SEAP). Chi tiét
duoc md ta trong trang thong tin ciia cong ty ban plasmit nay: Invivogen. Su kién bién
nap/chuyén nhiém bai pNifty2 duoc chon & ca té bao vi khuén va té bao dong vat c6

va bang cach bd sung zeoxin vao méi trudong sinh trudng.

Céc t& bao HEK293 duoc chuyén nhiém véi pNifTy2 bang phuong phép chuin
(chuyén gen qua liposom), dong té bao 6n dinh dwgc chon, chirc ning cta truc NF-
kB/SEAP duoc thiét 1ap bing cach kich thich bang yéu t& hoai tir khbi u & nguoi a
(Sigma). SEAP duoc tiét trong dich ndi bé mit nudi céy cta céc té bao dugce kich thich -
duoc xac dinh béng thtr nghiém do mau trén dia vi chuén d6 st dung co chét sinh mau
p-nitrophenylphosphat (pNPP, 5mM) trong chit dém kiém (NaHCO; 50mM, d6 pH
bing 9,6, MgCL 2mM). Su ting mau (A = 405nm) dugc gidm sat bai thiét bi doc dia vi
chudn d6. Két qua doc nay cling dugc st dung dé lva chon cac dong vo tinh (béng
phuong phap pha logng giéi han) c6 ty 1& tin hiéu trén d6 nhiéu cao. Mt trong s6 céc
dong duoc chon nay (dong dugc 1am phing 11) sau d6 duogc sir dung aé nghién cuau
thém véi TLR21 & ga.

pcADN3.1(+)-neo 1a vecto biéu hién & dong vat co6 vu chuin dugc mua tir
Invitrogen. Viéc tach dong phu gen TLR21 & ga vao vecto nay dugce thuc hién thong
qua viéc kep suoi vi tri Hind III (codon khéi dﬁu) va Not I (codon két thic) dugc dua

vao bang PCR. (Xem Fig.1).

Sau d6, plasmit nay duoc chuyén nhidm (chuyén gen qua liposom) vao dong t
bao vo tinh HEK293-pNifty2-zeo, va cac té bao tai t6 hop duoc chon loc biang cach bd
sung ca zeoxin va G418 vao moi trudng sinh trudng. Chirc nang ctia dong té bao tai td

hop da dong thu dugce duoc danh gia bang cach kich thich nu6i cdy bang ODN-X4 va
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ODN-HEK1-PTO va phat hién SEAP. Cac dong vo tinh vugt trdi sau d6 dugc nhén
dién bang phuong phép pha lodng gi6i han, sau d6 kich thich va phat hién SEAP.

SEAP la enzym chi thi trong hé théng ctia déng vét c6 vii (Yang et al., 1997).
SEAP 14 dang dugc tiét ra ciia phosphataza kiém & phdi nguoi. Uu diém chinh ciia n6
12 tinh 6n dinh cao va hoat tinh dic hiéu cuc cao, ddm bao d6 nhay va do chic chin
trong vi€c phat hién. Mot s6 co chat d3 duge mo ta dé phat hién SEAP, nhung pNPP
¢6 tinh kinh t& va chic chin duoc chon loc, do san phém phan Ung cua nd p-
nitrophenolat dugc phat hién cé d6 nhay cao (g495 = 18500 m! cm'l). Trong cac cai dat
thir nghiém, tac gia séng ché thuc hién cac thur nghiém déng hoc, do chung tao ra

khoang dinh lugng dong hoc rong hon.

Céc t& bao HEK293-pNifTy2-Zeo dugc chuyén nhidém véi pcADN3.1(+)-Neo-
chiTLR21 (dugc dudi thing bang Pvu I) va dong t& bao da dong duoc chon bang cach
bd sung vao mdi truong 350pg/ml zeoxin va 600 pg/ml G418. Thir nghiém chirc ning
duoc thyc hién bing cach kich thich t& bao bing ODN-X4 (PDE) va ODN-HEK1
(PTO). Phosphataza kiém duoc tiét ra (SEAP) duoc san xuét béi cac té bao duogc chon,
nhung khong phai boi dong t& bao HEK293-pNifTy2-Zeo bd me. Viéc tach dong té
bao don duoc thuc hién va cac dong riéng r& duoc phan tich su dép tmg ctia ching d6i
véi ODN-X4 (PDE) (GGGGGGTTCGTTTTCGTTTTCGTTGGGGG) va ODN-
HEK1 (PTO) (TCGTCGTTTTGTCGTTTGTCGTT).

Trong sb 46 dong té bao v6 tinh khang zeo/G418-kép, chi c6 3 dong 1a dap ting
1 rang v&i su kich thich bang ODN, trong khi 3 — 4 dong té bao khac thé hién cac tin

hiéu yéu hon. Do d6, 85% céc dong dugc chon khong c6 chirc ning.

Trong tAt ca céc nghién clru tiép theo, dong té bao vo tinh 38, tao ra tin hiéu doc
SEAP cao nhit dbi véi viéc dép tmg véi kich thich ODN-X4 (PDE) va ODN-HEK 1
(PTO), dugc sir dung.

Fig.2 dén Fig.5 1a tdng quan vé& hoat tinh SEAP ciia c4c dong té€ bao vb tinh
khang zeo/G418-kép khac nhau.

Vi du 2: Phan tich sy anh huéng ctia ban chit N3-Ng d6i véi hoat tinh

Cac PDE CpG-ODN sau dugc thir nghiém:
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ODN-X1 GGGGGGGACGTCGACGTCGACGTCGGGGG (,chudt’ )
ODN-X2 GGGGGGGTCGTTGTCGTTGTCETTGGGGG (,ngudi’ )
ODN-X3 GGGGGGAACGTTAACGTTAACGTTGGGGG
ODN-X4 GGGGGGTTCGTTTTCGTTTTCGT TGGGGG
ODN-X5 GGGGGGAACGAAARACGAAAACGAAGGGGG
ODN-X6 GGGGGGCGCGCGCGCGCGCGCECGGGGGG
ODN-X7 GGGGGGTTCGAATTCGAATTCGAAGGGGG

Hon nita, ding lam d6i ching, phién ban PDE ctia ODN-2006 (CpG7909), ma
ban sao PTO cua né 13 ing vién duge chit/vacxin trong viéc diéu tri khéi u & nguoi
duoc st dung lam dbi chimg dwong, trong khi ban sao GpC cua né dugc st dung lam

dbi ching 4m (ODN2006-d6i chiing).

V6i dong té bao vo tinh HD11-pNifTyhyg, két qua thu duge trong thir nghiém
chuén d6 bat ddu & 2000nM duoc thé hién trén Fig.6.

Su xép loai hoat tinh dugc dua trén thir nghiém nay:

ODN-X4 > ODN-X2 > ODN-X1 >> ODN-2006 (PDE)

Hoat tinh thép hon:

ODN-X3, ODN-X5, ODN-X6, ODN-X7, ODN-2006-d6i chimg (PDE)

Vé6i dong t€ bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
dugc trong thir nghiém chudn d6 bt dau & 100nM duoc thé hién trén Fig.7.

Su xép loai hoat tinh dugc dua trén thr nghi€m nay:
ODN-X4 >> ODN-X2

Hoat tinh thap hon:

ODN-X1, ODN-X3, ODN-X5, ODN-X6, ODN-X7

Cung véi nhau, tir cac thit nghiém nay, PDE CpG ODN-X4, va khong phai 1a
(ODN-X1) & chudt va (ODN-X2) & ngudi dién hinh duge chiing t6 13 chat phan ting
c6 hiéu qua nhét & ca dong t& bao HD11 & ga va & hé théng thir nghiém TLR21 & ga

khac loai.

Vi du 3: Vai trd ctia céc nucleotit lién ké véi motip CpG
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P& nhan dién hoat tinh cua cac motip trinh ty hexanucleotit khac nhau dbi véi
céc t& bao HD11 & ga va TLR21 & ga dugc bidu hién khéc loai, cac din xudt duge tao

ra & cac vi tri ngay sét ctia yéu t& CpG dugc hoan vi:
Dua trén motip [TNCCNT];

ODN-X4 GGGGGGITCGTITTCGTTTTCCTIGGGGE

ITIT]

Vi tri én

dinh Vi tri thay
dbi

ODN-Y1 GGGGGGTGCGGTTGCGGTTGCGGTGGGGG
ODN-Y2 GGGGGGTACGGTTACGGTTACGGTGGGGG
ODN-Y3 GGGGGGTTCGGTTTCGGTTTCGGTGGGGG
ODN-Y4 GGGGGGTCCGGTTCCGGTTCCGGTGGGGG
ODN-Y5 GGGGGGTGCGATTGCGATTGCGATGGGGG
ODN-Y6 GGGGGGTACGATTACGATTACGATGGGGG
. ODN-Y7 GGGGGGTTCGATTTCGATTTCGATGGGGG
ODN-Y38 GGGGGGTCCGATTCCGATTCCGATGGGGG
ODN-Y9 GGGGGGTGCGTTTGCGTTTGCGTTGGGGG

ODN-Y10 GGGGGGTACGTTTACGTTTACGTTGGGGG
ODN-Y11 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG
ODN-Y12 GGGGGGTCCGTTTCCGTTTCCGTTGGGGG

ODN-Y13 GGGGGGTGCGCTTGCGCTTGCGCTGGGGG
ODN-Y14 GGGGGGTACGCTTACGCTTACGCTGGGGG
ODN-Y15 GGGGGGTTCGCTTTCGCTTTCGCTGGGGG
ODN-Y16 GGGGGGTCCGCTTCCGCTTCCGCTGGGGG

Can chi ra & ddy rang, sy hoan vi cua céac trinh ty nay dan dén mot trudong hop

trd lai motip ODN-X4 (2 ODN-Y11).

Vé6i dong t€ bao vo tinh HD11-pNifTyhyg, két qua thu dugc trong thir nghiém
chuén d6 bt dau & 2000nM duoc thé hién trén Fig.8.

Su xép loai hoat tinh duoc dua trén thir nghiém nay trong HD11-pNiftyhyg:
ODN-Y11 (= ODN-X4) > ODN-Y15 > ODN-Y12 > ODN-Y9 > ODN-Y3 > ODN-
Y16 > ODN-Y7 ~ ODN-Y6 ~ ODN-Y10 ~ ODN-Y14 > ODN-Y8 ~ ODN-Y5

Hoat tinh thip hon: ODN-Y1, ODN-Y2, ODN-Y4, ODN-Y13
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Véi dong té bao v6 tinh HEK293-pNifTy2-pcDNA3.1-chiTLR21, két qua thu
duoc trong thir nghiém chudn d0 bit diu & 100nM duoc thé hién trén Fig.9.

Su xép loai hoat tinh duoc dwa trén thir nghiém nay: trong HEK293-pNifty2-
pcADN3.1-chiTLR21: ODN-Y11 (= ODN-X4) > > ODN-Y15 > ODN-Y9 > ODN-
Y12 > ODN-Y14 ~ ODN-Y6 > ODN-Y7 ~ ODN-Y8 ~ ODN-Y10 ~ ODN-Y16 >
ODN-Y3~ ODN-Y5

Hoat tinh thdp hon: ODN-Y1, ODN-Y2, ODN-Y4, ODN-Y13

Cung v6i nhau, tir cd hai hé¢ théng thtr nghiém, céc két luan tuong tu cé thé

duoc rut ra:

ODN-Y11, giéng v6i ODN-X4, dugc xac nhan 14 chét kich thich manh nhét ctia
dai thuc bao HD11 va cia té bao HEK293 ma biéu hién khac loai TLR21 & gi. RS
rang 13 kha ning phén biét ciia dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-
chiTLR21 1a cao hon cia HD11-pNiftyhyg.

Vidu 4: Vai trd cta cac vi tri 1ién k& du 3’ cta yéu t6 TpCpGpT trong ODN-X4

DPé nhan dién hon nita motip trinh tu hexanucleotit dwgc wu tién d6i véi cac té
bao HD11 & ga va TLR21 & ga duoc biéu hién khéc loai, cac vi tri lién ké d4u 3’ cta
yéu t6 TpCpGpT trong ODN-X4 duogc hoan vi:

Dua trén motip (TTCGTN);

ODN-X4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

ODN-X41  GGGGGGTTCGTGTTCGTGTTCGTGGGGGGE

ODN-X42 GGGGGGTTCGTATTCGTATTCGTAGGGGG
ODN-X43 GGGGGGTTCGTCTTCGTCTTCGTCGGGGG

V6i dong t& bao v6 tinh HD11-pNifTyhyg, két qua thu duoc trong thir nghiém
chuén d6 bat ddu & 2000nM duoc thé hién trén Fig.10.

Sur xép loai hoat tinh dugc dua trén thir nghiém nay trong HD11-pNiftyhyg:
ODN-X4 ~ ODN-X43 > ODN-X42 ~ ODN-X41

Vi dong té bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két quéa thu
dugc trong thr nghiém chudn d6 bit dau & 100nM dugc thé hién trén Fig.11.

Su xép loai hoat tinh dugc dua trén thir nghiém nay trong HEK293-pNifTy2-
pcDNA3.1-chiTLR21: ODN-X43 >> ODN-X4 ~ ODN-X42 > ODN-X41
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Vi du 5: Vai trd ctia cac vi tri 1ién k& dau 5’ cta yéu t6 TpCpGpT trong ODN-X4

Pé nhan dién hon nita motip trinh ty hexanucleotit dbi véi cac té bao HDI11 &

ga, céc vi tri 1ién ké ddu 5’ ctia yéu td TpCpGpT trong ODN-X4 dugc hoan vi:

Dua trén motip (NTCGTT);

.........................................

ODN-X2 GGGGGGETCETTETCGTTGTCCTTGGGEE
ODN-X24  GGGGGGATCGTTATCGTTATCGTTGGGGG
ODN-X25  GGGGGGCTCGTTCTCGTTCTCGTTGGGGG
ODN-X26/4 GGGGGGTTCGTTTTCGTTTTCCTTGGGGG

V6i dong té bao v tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
dugce trong thir nghiém chuén d6 bat ddu & 100nM duoc thé hién trén Fig.12.

Su xép loai hoat tinh dugc dua trén thir nghiém nay trong HEK293-pNifTy2-
pcADN3.1-chiTLR21: ODN-X4 >> ODN-X25 > ODN-X2 > ODN-X24
Vi du 6: Hi€u qua cta viéc lam nge"ln hodc x6a 5’-dGg

DPé md ta thém dac diém mbi quan hé c4u tric-hoat tinh (SAR) cho PDE-ODN
X4 trong cac té bao HD11 & ga va TLR21 & ga duoc biéu hién khac loai, hiéu qua cla
viéc lam ngén hodc x6a 5°-dGg duge kiém tra.

ODN-X4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-5MIN1 GGGGGTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-5MIN2 GGGGTTCGTTTTCGTTTTCGTTGGGGG

ODN-X4-5MIN3 GGGTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-5MIN4 GGTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-5MIN5 GTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-5MIN6 . TTCGTTTTCGTTTTCGTTGGGGG

Vi dong té bao v tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
dugc trong thir nghiém chuin do bit ddu & 100nM dugc thé hién trén Fig.13.

Su xép loai hoat tinh dugc dua trén thir nghiém nay trong HEK293-pNifTy2-
pcADN3.1-chiTLR21: ODN-X4 > ODN-X4-5’-1 > ODN-X4-5’-2 > ODN-X4-5’-3 >>
ODN-X4-5’-4 > ODN-X4-5’-6 = ODN-X4-5-5.

ODN X4-5-4-6 ¢4 hoat tinh thip hon trong khoang ndng d6 nay.
Vi du 7: Hi€u qua cua viéc lam ngén hodc x6a 3°-dGs;

Dé mb ta thém dic diém mdi quan hé ciu tric-hoat tinh (SAR) cho PDE-ODN
X4 trong cac té bao HD11 & ga va TLR21 & ga duoc biéu hién khéc loai, hiéu qua ctia

viéc lam ngén hodc x6a 3°-dGs dugc kiém tra.
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ODN-X4-3MIN1 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG
ODN-X4-3MIN1 GGGGGGTTCGTTTTCGTTTTCGTTGGGG
ODN-X4-3MIN2 GGGGGGTTCGTTTTCGTTTTCGTTGGG
ODN-X4-3MIN3 GGGGGGTTCGTTTTCGTTTTCGTTGG
ODN-X4-3MIN4 GGGGGGTTCGTTTTCGTTTTCGITG
ODN-X4-3MIN5 GGGGGGTTCGTTTTCGTTTTCGTT

Véi dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
dugc trong thir nghiém chudn d6 bit du & 100nM dugc thé hién trén Fig.14.

Su xép loai hoat tinh duoc dua trén thir nghi€ém nay trong HEK293-pNifTy2-
pcADN3.1-chiTLR21: ODN-X4-5’-5 = ODN-X4-5’-4 = ODN-X4-5’-3 = ODN-X4-5-
2 > ODN-X4-5’-1 > ODN-X4

ODN X4-minusG thiéu ca 3°dGg va 3°dGs c6 hoat tinh thép hon trong khoang
ndng do6 nay.

Ngoai ra, cling dugc kiém tra xem liéu cac G bd sung trong 5’-dGg va 3’-dGs co
hi€u qua hay khong:

ODN-X4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

ODN-X4-plusl GGGGGGGTTCGTTTTCGTTTTCGTTGGGGGG

ODN-X4-plus2 GGGGGGGGTTCGTTTTCGTTTTCGTTGGGGGGG

Véi dong t& bao v6 tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
duoc trong thir nghiém chudn d6 bét diu & 100nM dugc thé hién trén Fig.15.

Trong khi b6 sung mét G & ca hai phia cia ODN-X4 khong c6 lgi cling khong
c6 hai d8i voi hoat tinh kich thich trong HEK293-pNifTy2-pcADN3.1-chiTLR21, viéc
bd sung hai G dudong nhu khién cho phén tir c6 hoat luc thap hon.

Vi du 8: Thay thé lién két phosphodieste (PDE) bang chit twong tu phosphothioat
(PTO)

D8 cai thién d6 6n dinh va kha ning kich thich mién dich ctia CpG-ODN, sy
thay thé lién két phosphodieste (PDE) béng chit tuong tw phosphothioat (PTO) duoc
kiém tra. D& mo ta thém dic diém khia canh vé mbi quan hé cAu truc-hoat tinh (SAR)
ddi voi PDE-ODN X4 trong dai thuc bao HD11-pNifTyhyg & ga va TLR21 & ga dugc

biéu hién khac loai, hiéu qua cta viéc thay thé tit ca cac lién két PDE bang PTO
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(ODN-X4-PTO) va céc lién két PDE bing chi PTO trong cac lan chay 5°-dGs va
3°dGs (ODN-X4-PTO-G duy nhét) duoc kiém tra.

V6i dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
duogc trong thir nghiém chuén d6 bat diu ¢ 50nM duoc thé hién trén Fig.16.

Trong hé théng két qua doc nay, hoat lyc thép hon cua X4-PTO so v6i X4-PDE
duoc phat hién. X4-PTO-G duy nhét chirng minh 1a c6 hoat luc trong HEK293-
pNifTy2-pcADN3.1-chiTLR21 cao hon X4-PDE b6 me.

Xép loai hoat luc in vitro:

ODN-X4-PTO-G gyy nhst > ODN-X4 (PDE) > ODN-X4-PTO
Vi du 9; Kiém tra tinh dic hiéu loai cia ODN-X4 (PDE)

D& kiém tra tinh dic hiéu loai cta té€ bao ODN-X4 (PDE), HEK293-XL-pUNO-
TLRY9 ¢ nguoi dugec mua, sau dé dugce chuyén nhiém véi pNifTy2, sy dap ung cla
ching dbi voi cac PTO-CpG trong tai lidu dugc thiét 1ap, cac dong té bao chirc ning
vO tinh dugc tao ra va mot trong ) chung dugc sir dung cho cac thir nghiém so sanh
v&i HEK293-pNifTy2-pcADN3. 1 ~chiTLR21.

Trong cac thir nghiém so sénh nay, ngoai ODN-X4 (PDE), céc thiét lap r& déi
v6i PTO-ODN 2006 (= CpG7909) va 2007 hoat lyc cao & TLR9 ¢ ngudi va ban sao

dbi chitng GpC ctia chiing dugce st dung.

Véi dong té bao vé tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
duogc trong thir nghiém chuén dd bat dau & 50nM duoc thé hién trén Fig.17.

Thir tu xép loai hoat tinh sau day thu dugc:
ODN-X4 (PDE) ~ PTO-2006 > PTO-2007.

PTO-ODN 2006 va 2007 dbi chimg GpC 1a khong c6 hoat tinh trong céc

khoang nong d6 duogc xem xét & day.

Véi dong t& bao vo tinh HEK293XL-pUNO-huTLR9-pNifTy2, két qua thu
duge trong thir nghiém chudn d6 bét dAu & 50nM duge thé hién trén Fig.18.

Thir tu xép loai hoat tinh sau day thu dugc:

PTO-2006 > PTO-2007.
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PTO-ODN 2006 va 2007 dbi chimg GpC va ODN-X4 (PDE) la khong c6 hoat

tinh trong céc khoang ndng d6 dugc xem xét.
Két qua nay da chimg to tinh dic hiéu loai cia ODN-X4 (PDE) & ga.
Vi du 10: Kiém tra sb lugng t61 vu cta cac doan lip TTCGTT

Dé kiém tra so lugng t0i uu cia cac doan lap TTCGTT, céc cau tric sau duge

tao ra:
1X4-don  GGGGGGTTCGTTGGGGG
2 X4-doi GGGGGGTTCGTTTTCGTTGGGGG
3 X4-ba GGGGGGTTCGTTTTCGTTTTCGTTGGGGG
4X4-bbn ~ GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTGGGGG
5X4-nim  GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTGGGGG
6 X4-sau GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTGGGGG
Véi dong té bao vé tinh HEK293-pNifTy2-pcDNA3.1-chiTLR21, két qua thu
dugc trong thir nghiém chudn d6 bt dau & 20nM duoc thé hién trén Fig.19,

Su xép loai hoat luc kich thich sau ddy dugc nhén dién déi véi HEK293-
pNifTy2-pcDNA3.1-chiTLR21:

X4-sau ~ X4-nim > X4-bbn > X4-ba (= X4 “co dién’)

X4-d6i va X4-don 1a khong cé hoat tinh & cac néng d6 thtr nghiém dugc ap
dung & day.
Vidu 11: Hi€u qua cta s6 lugng cac T phén tach

Dé kiém tra hiéu qua cta s6 lugng cac T phén tach motip CpG, céc clu trac sau

duoc tao ra:

1 X4-Lil GGGGGGTTCGTCGTCGTTGGGGG

2 X4-Li2 GGGGGGTTCGTTCGTTCGTTGGGGG

3 X4-Li3 GGGGGGTTCGTTTCGTTTCGTTGGGGG

4 X4-Li4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

5 X4-Li5 GGGGGGTTCGTTTTTCGTTTTTCGTTGGGGG

6 X4-Li6 GGGGGGTTCGTTTTTTCGTTTTTTCGTTGGGGG
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Véi dong t& bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua sau

day thu duogc trong thir nghiém chudn d6 bit ddu & 25nM duge thé hién trén Fig.20.

Su xép loai hoat luc kich thich sau ddy dugc nhin dién dbi véi HEK293-
pNifTy2-pcADN3.1-chiTLR21:

X4-Li6 ~ X4-Li5 ~ X4-Li4 (= X4 “cd dién”) > X4-Li3 > X4-Li2 ~ X4-Lil

Vi du 12: Kiém tra s§ luong t6i uu ctia cac gbe T & dudng bién véi cac 1an chay dG

bé kiém tra sO lugng toi uu cua cac goc T & dudng bién véi cac lan chay dG,

cac cau truc sau duogc tao ra:

X4-Bol

X4-Bo2

X4-Bo3

X4-Bo4

GGGGGGTCGTTTTCGTTTTCGTGGGGG

GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

GGGGGGTTTCGTTTTCGTTTTCGTTTGGGGG

GGGGGGTTTTCGTTTTCGTTTTCGTTTTGGGGG

Vé6i dong t& bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két quéa thu

dugc trong thir nghiém chudn d0 bit ddu & 20nM duoc thé hién trén Fig.21.

Su xép loai hoat luc kich thich sau diy dwoc nhan dién d6i véi HEK293-
pNifTy2-pcADN3.1-chiTLR21:

X4-Bo4 ~ X4-Bo3 > X4-Bo2 (= X4 “cb dién”) > X4-Bol

Dé kiém tra thém sO lugng t0i uu ctia cac goc T & dudng bién véi céc lan chay -

'dG, céc cAu tric (twong tu va dai hon) sau ddy duoc tao ra va duoc thir nghiém (lai):

X4-Bol

X4-Bo2

X4-Bo3

X4-Bo4

X4-Bo5

X4-Bo6

GGGGGGTCGTTTTCGTTTTCGTGGGGG
GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

GGGGGGTTTCGTTTTCGTTTTCGTTTGGGGG

GGGGGGTTTTCGTTITTCGTTTTCGTTTTGGGGG
GGGGGGTTTTTCGTTTTCGTTTTCGTTTTTGGGGG

GGGGGGTTTTTTCGTTTTCGTTTTCGTTTTTTGGGGG

V6i dong té bao vo tinh HEK293-pNifTy2-pcADN3.1-chiTLR21, két qua thu
duoc trong thir nghiém chudn do bit ddu & 20nM dugc thé hién trén Fig.22.
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Su xép loai hoat luc kich thich sau ddy dwgc nhan dién déi véi HEK293-
pNifTy2-pcDNA3.1-chiTLR21:

X4-B0o6 > X4-Bo5 > X4-Bo4 > X4-Bo3 > X4-Bo2 (= X4 “cb dién”) > X4-Bol
Vi du 13: Kiém tra thém vé& hiéu qua cla sb luong T tao dudng bién cho trime cua
khung chinh

Dé kiém tra s6 luong t6i wu ctia T tao dudng bién cho trime ctia khung chinh,
céc cAu tric sau duoc tao ra:

X4-Bolb GGGGGGTCGTTTTCGTTTTCGTGGGGG

X4-Bo2b GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

X4-Bo3b GGGGGGTTTCGTTTTCGTTTTCGTTTGGGGG

X4-Bo4b GGGGGGTTTTCGTTTTCGTTTTCGTTTTGGGGG

X4-Bo5b GGGGGGTTTTTCGTTTTCGTTTTCGTTTTTGGGGG

X4-Bob6b GGGGGGTTTTTTCGTTTTCGTTTTCGTTTTTTGGGGG

X4-Bo7" GGGGGGTTTTTTTCGTTTTCGTTTTCGTTTTTTTGGGGG

X4-Bo8 GGGGGGTTTTTTTTCGTTTTCGTTTTCGTTTTTTTTGGGGG
X4-Bo9 GGGGGGTTTTTTITTTCGTTTTCGTTTTCGTTTTTTTTTGGGGG

X4-Bo10 GGGGGGTTTTTTTTTTCGTTTTCGTTTTCGTTTTTTTTTTGGGGG

R rang 14 ddi véi ca su kich thich tdi da 13n ‘ndng d6 hitu higu 50%’ (= EC50),
su ting giy ra boi viée bd sung thém céc T tir X4-Bo5 13 & bién hozc khong cé mit.
Tuy nhién, X4-Bo10 van c6 hoat tinh cao. Do d6, c6 thé gid dinh an toan réng hiéu qua
ctia viéc bd sung nhiéu T hon 13 ngang bang. C6 thé d& dang hinh dung ring céc ciu
tric 1én dén X4-Bo20, X4-Bo25 hodc thim chi 1a X4-Bo30 van rat thich hop. Xem
Fig.23.
Vi du 14: Kiém tra thém hiéu qua cia s lugng T ,phan tach’ yéu t6 CG

Pé kiém tra sb luong t8i wu cta cac T tach cac yéu td CG, cac chu tric sau dugc
tao ra:

X4-Lilb GGGGGGTTCGTCGTCGTTGGGGG

X4-Li2b GGGGGGTTCGTTCGTTCGTTGGGGG
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X4-Li3b GGGGGGTTCGTTTCGTTTCGTTGGGGG

X4-Lidb GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

X4-Li5b GGGGGGTTCGTTTTTCGTTTTTCGTTGGGGG

X4-Li6b GGGGGGTTCGTTTTTTCGTTTTTTCGTTGGGGG

X4-Li7 GGGGGGTTCGTTTITTTTCGTTTTTTTCGTTGGGGG
X4-Li8 GGGGGGTTCGTTTTTTTTCGTTTTTTTTCGTTGGGGG
X4-Li9 GGGGGGTTCGTTTTTTITTTCGTTTTTTTTTCGTTGGGGG

X4-Lil0 GGGGGGTTCGTTTTTTTTTTCGTTTTTTTTTTCGTTGGGGG

Nhu duoc thdy & trén, X4-Lil va X4-Li2 khong c6 hoat tinh trong khoang néng
d6 duge xem xét (< 20nM). C6 vé 1a trong khi EC50 khéng thay déi nhiéu tir X4-Li3
dén X4-Li7, thi sy kich thich t8i da c6 thé dat duoc ting theo thir tw nay. Bit ngd 13
viée nhay EC50 tir X4-Li7 dén X4-Li8, ciing kém theo su gia ting kich thich t6i da.
X4-Li8, X4-Li9 va X4-Lil0 c6 hoat luc gin twong duong ddi véi EC50 va su kich
thich t8i da. Tuy nhién, X4-Li10 v&n c6 hoat tinh cao. Vi thé c6 thé gia dinh an toan
rang hidu qua cia viée bd sung nhiéu T hon 13 ngang bang. C6 thé d& dang hinh dung
rang céu tric 1én dén X4-Li20, X4-Li25 hodc thdm chi 14 X4-Li30 van rét thich hop.
Xem Fig.24.
Vidu 15: Kiém tra thém hiéu qua clia sb luong céc doan 1ap TTCGTT

DPé kiém tra sb luong tdi wu cta cac doan lap TTCGTT, céc cAu tric sau duge
tao ra:
X4-don-b GGGGGGTTCGTTGGGGG
X4-doi-b GGGGGGTTCGTTTTCGTTGGGGG
X4-ba-b GGGGGGTTCGTTTTCGTTTTCGTTGGGGG
X4-bbn-b GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTGGGGG

X4-nam-b GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTGGGGG

X4-su-b GGGGGGTTCGTTTTCGTTTITCGTTTTCGTTTTCGTTTTCGTTGGGGG

 X4-bay

GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTGGGGG
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X4-tdm
GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGT
TGGGGG

X4-chin
GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTITTCGT
TTTCGTTGGGGG

X4-mudi
GGGGGGTTCGTTTTCGTTTTCGTTITTCGTTTTCGTTTTCGTTTTCGTTTTCGT
TTTCGTTTTCGTTGGGGG ' ‘

Nhu duoc thiy & trén, X4-don va X4-dbi khong c6 hoat tinh trong khoéng'néng
d6 duoc xem xét (< 20nM). Cé vé 1a su kich thich tdi da c6 thé dat dugc ting manh tir
X4-ba dén X4-bay, va theo thir ty nay EC50 cling gidm manh. Cuy thé, viéc nhay tir
X4-bdn dén X4-nam la dang chi y. Tir X4-bay dén X4-mudi, su kich thich t6i da ting
va EC50 gidm nhe, nhung lién tuc. Vi thé, co thé gia dinh an toan rﬁng hiéu qua cia
viéc bd sung nhiéu trime hon 13 ngang bang. Cé thé d& dang hinh dung ring cac ciu
tric 18n dén X4-X, X4-XV hodc thim chi 1a X4-XVIII van rat thich hop. Tuy nhién, -
céc cAu triic nay c6 do kho tbng hop gia ting. Xem Fig.25 va Fig.26.

Vi du 16: Kiém tra thém hiéu qua cia cac loai cac trime ldp lai

be kiém tra loai t6i vu cua cac trime 1ap lai, cac cau triac sau duogc tao ra:

X4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

X4-1 GGGGGGTTTCGTTTTTTCGTTTTTTCGTTTGGGGG

X4-11 GGGGGGTTTTCGTTTTTTTTCGTTITTTTTTCGTTTTGGGGG

X4-10 GGGGGGTTTTTCGTTTTTTTITTITCGTTTTTTTTTTCGTTTTTGGGGG

Murc d6 kich thich ting manh tir X4-ba dén X4-I dén X4-II/X4-II1. Hon nita,
EC50 giam manh tir X4 dén X4-I va sau d6 giam dan dan dén X4-1I1.

X4-I11 van c6 hoat tinh cao. Xem Fig.27.
Vidu 17: Kiém tra thém hiéu qua cta cac doan 1ap TTTCGTTT

be kiem tra so lugng t0i wu cta cac goc T & duong bién cia cac doan lip

TTCGTT, cac cAu truc sau duogc tao ra:

X4-I-don GGGGGGTTTCGTTTGGGGG
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X4-1-doi GGGGGGTTTCGTTTTTTCGTTTGGGGG

X4-1-ba GGGGGGTTTCGTTTTTTCGTTTTTTCGTTTGGGGG

X4-I-bbn GGGGGGTTTCGTTTTTTCGTTTTTTCGTITTTTCGTTTGGGGG

X4-I-ndm
GGGGGGTTTCGTTTTTTCGTTTTTTCGTITTTTTCGTITTTTTCGTTTGGGGG

X4-I-sau
GGGGGGTTTCGTTTTTTCGTTTTTTCGTTTTTTCGTTTTTTCGTI [TTTCGTTT
GGGGG

Nhu trong chudi X4, X4-I-don va X4-1-d6i khong c6 hoat tinh trong khoang
néng d6 duge xem xét (< 20nM). ODN co6 tiém nang dAu tién 1a X4-1, va su kich thich
t6i da 6 thé dat duoc tang thém di v6i X4-bdn va X4-I-nam/X4-I-sau. EC50 c6 thi
ty d6 16n tuong tw (nM thip) d6i voi X4-I-ba — X4-I-s4u.

X4-I-sdu van c6 hoat tinh cao. Xem Fig.28.

Vi du 18: Kiém tra thém motip CG hexame kiéu trime — vi tri duong bién 3°

Pé kiém tra motip CG hexame kiéu trime t61 wu — vi tri duong bién 3’°, cac cdu
trac sau dugc tao ra:

ODN-X4

ODN-X41

ODN-X42
ODN-X43

Tinh toan ECs: X4: 61,6nM
X41: khong x4c dinh duge, >> 100nM
X42: 62,1nM
X43: 3,3nM

Dua trén céc két qua nay (va trude day), ODN-X43 1a vuot trdi so véi ODN-X4
v& ca su kich thich t6i da va gia tri ECso. ODN-X42 thip hon mét chit vé tin hiéu t6i -
uu, nhung ECs 1a tuong tu nhu ECsy cia ODN-X4.

Vi du 19: Kiém tra thém motip CG hexame kiéu trime — nhén dién GTCGTC
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Pé tim hiéu kha niang ctia PDE-ODN duya vao ODN-X2, cac ODN sau diy duoc
téng hop dudi dang céc cai bién ddu 5° va 3’ cta hexame. Két quéa cua X2, X24, X25

va X26/X4 dugc bao cao ¢ trén.
ODN-X2 GGGGGGGTCGTTGTCGTTGTCGTTGGGGG
ODN-X21 GGGGGGGTCGTGGTCGTGGTCGTGGGGGG
ODN-X22 GGGGGGGTCGTAGTCGTAGTCGTAGGGGG
ODN-X23 GGGGGGGTCGTCGTCGTCGTCGTCGGGGG
ODN-X24 GGGGGGATCGTTATCGTTATCGTTGGGGG
ODN-X25 GGGGGGCTCGTTCTCGTTCTCGTTGGGGG
ODN-X26/4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

X2, X24, X25, gibng X21 va X22, chi c¢6 hoat tinh rt thip hodc khong ¢ hoat
tinh so v&i1 X26/X4. Tuy nhién, X23 thé hién hoat tinh cao bat ng¢ vuot trdi hon so véi
hoat tinh ctia X26/X4.

Tinh toan ECsy: X23: 3,InM
X4: 61,6nM

Dua trén céc két qua nay (va trude ddy), ODN-X23 1a vuot trdi so véi ODN-X4
vé ca su kich thich t6i da va gia tri ECs,.
Vi du 20: Hiéu qua ctia s6 motip ODN-X42

ODN-X42 dugc dua trén trime ctia motip TTCGTA. Pé thur nghiém hi€u qua
ctia s& motip, sb motip dwoc kiém tra tir 1 dén 6:
X42-don GGGGGGTTCGTAGGGGG
X42-doi GGGGGGTTCGTATTCGTAGGGGG
X42-ba GGGGGGTTCGTATTCGTATTCGTAGGGGG
X42-bbn GGGGGGTTCGTATTCGTATTCGTATTCGTAGGGGG
X42-nam GGGGGGTTCGTATTCGTATTCGTATTCGTATTCGTAGGGGG
X42-s4u GGGGGGTTCGTATTCGTATTCGTATTCGTATTCGTATTCGTAGGGGG

ECsg

ODN-X4-ba 40,6nM
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ODN-X42-ba 33nM
ODN-X42-bbn 3,1nM
ODN-X42-n3m 0,84nM
ODN-X42-s4u 0,37nM
ODN-X4-ba-PTO-G duy nhét 6,8nM

Nhu duge quan sat trong thir nghiém trude day, hoat luc clia X4-ba va X42-ba

13 tuong dwong. Sy giam s lugng céc doan lip hexanucleotit trong chubi X42 dan dén

mét hoat tinh (X42-don, X42-d61), trong khi viéc ting sé lwong 1én dén 4, 5 va 6 din

“dén tang tin hiéu tdi da va EC50 theo thir tu nay, dat dugc hoat luc picomol & X42-

nam. Ciing dang chu y 13 trong thuc té, tir X42-bbn dén ODN 14 vuot trdi so voi ODN-
X4-ba-PTO-G duy nhét.

C6 thé d& dang hinh dung ring céc ciu trac 1én dén n = 10, n = 15 hodc thim
chi 1a n = 18 vAn rét thich hop. Tuy nhién, cac ciu tric nay c6 d6 khé téng hop gia
tang. Xem Fig.29.

Vi du 21: Hiéu qué ctia sé motip ODN-X43

ODN-X43 dya vao trime ctia motip TTCGTC. Pé thir nghi€ém hi€u qua cta )
motip, 6 motip dugc kiém tra tir 1 dén 6.

Ngoai ra, cac bién thé PTOG-duy nhét ctia X43-ba — X43-s4u duoc tong hop va
duoc thir nghiém.

X43-don GGGGGGTTCGTCGGGGG

X43-d6i GGGGGGTTCGTCTTCGTCGGGGG
X43-baGGGGGGTTCGTCTTCGTCTTCGTCGGGGG

X43-bdn GGGGGGTTCGTCTTCGTCTTCGTCTTCGTCGGGGG

X43-nam GGGGGGTTCGTCTTCGTCTTCGTCTTCGTCTTCGTCGGGGG

X43-séu GGGGGGTTCGTCTTCGTCTTCGTCTTCGTCTTCGTCTTCGTCGGGGG
X43-ba-PTOg gggggeg TTCGTCTTCGTCTTCGTC Cggggg

X43-b6n-PTOg ggggge TTCGTCTTCGTCTTCGTCTTCGTC Cggggg

X43-nam-PTOg ggegggeTTCGTCTTCGTCTTCGTCTTCGTCTTCGTC Cgggeg
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X43-sa4u-PTOg
ggeggo TTCGTCTTCGTCTTCGTCTTCGTCTTCGTCTTCGT Cggggg

ECso [nM]

ODN-X4-ba 40,6
ODN-X43-ba 1,2

ODN-X43-bén 0,56
ODN-X43-ngm 0,4

ODN-X43-s4u 0,38
ODN-X43-ba-PTOG-duy nhét 1,12
ODN-X43-bn-PTOG-duy nhét 0,51
ODN-X43-nam-PTOG-duy nhét 0,32
ODN-X43-s4u-PTO-G duy nhat 0,38
X4-PTOG-duy nhét 6,8

Nhu duge quan sét trong thir nghi€ém trudc day, hoat luc cia X43-ba 1a vuot
tri so vdéi hoat lyc ctia X4-ba. Viéc giam sb luong cac doan lap hexanucleotit trong
cac chudi X43 din dén sy mat hoat tinh (X43-don, X43-d6i), trong khi viéc ting sb
luong 1én dén 4, 5 va 6 dan dén tang tin hi€u t8i da va ECs, theo thi tu nay, dat dugc
hoat luc picomol & X43-bdn. Ciing dang chu ¥ 13, trong thuc té, tit ca X43-ODN tir
X43-ba trd di 1a vuot trdi so voi ODN-X4-ba-PTO-G duy nhét.

Céc phién ban PTOG-duy nhét ctia X43-ba-X43-s4u it nhat 13 ¢ hoat tinh nhu
c4c phién ban ODN dugc lién két vi phosphodieste tinh khiét.

X43-sau va X43-sau-PTOG-duy nhét van cé hoat tinh cao, titc 1a cac gigi han

va/hodc gia tri t61 wu chua dat duoc.

Mdt 14n nita, c6 thé d& dang hinh dung ring céc cu trac 1én dnn=10,n= 15
hozc thdm chi 1a n = 18 vAn rat thich hop. Tuy nhién, céc ciu tric ndy c6 do khé tong

hop gia tang. Xem Fig.30 va Fig.31.

Vi du 22: Céc cai bién thém ctia ODN-X4

-35-



26029

Véi muyc dich kham pha thém kha nang ctia PDE-ODN dya vao ODN-X4, ODN
duogc téng hop véi sy thay thé cac TT dinucleotit 5’ va 3’ cia yéu t6 CpG bing GG,
AA va CC, theo thu tu.

X4-TT =TT-X4 GGGGGGTTCGTTTTCGTTTTCGTTGGGGG

X-GG GGGGGGGGCGTTGGCGTTGGCGTTGGGGG
X-AA GGGGGGAACGTTAACGTTAACGTTGGGGG
X-CC GGGGGGCCCATTCCCGTTCCCGTTGGGGG
GG-X GGGGGGTTCGGGTTCGGGTTCGGGGGGGG
AA-X GGGGGGTTCGAATTCGAATTCGAAGGGGG
CC-X GGGGGGTTCGCCTTCGCCTTCGCCGGGGG

Trong cac thir nghiém kich thich HEK293-pNifty2-chiTLR21, X4-GG, X4-AA,
X4-CC, GG-X va AA-X dugc chimg to 14 khong ¢ hoat tinh trén cac khoang ndng do
dugc xem xét. Tuy nhién, CC-X (ECs¢ = 6,94nM) thé hién hoat tinh ECs, vuot troi &
hé s6 7 so véi hoat tinh ECs ctia X4 (ECs = 52,3nM) va cling thé hién tin hiéu kich
thich t8i da cao hon. Xem Fig.32.

Vi dy 23: Thir nghiém motip CpG & dong vat theo sang ché
1 Gidi thi€u
1.1 Béi tuong

Pé danh gia liéu phdi tir TLR (thu thé gibng toll) két hop véi lugng t6i thiéu cta
khang nguyén NDV dong 30 bi bit hoat két hop véi nhii twong nudc trong dau c6 thé tao
ra su bao vé chdng lai thir thach NDV Herts 33/56 séng hay khong.

1.2
2 Vat liéu va phuong phap
2.1 Tém tét thir nghiém

18 nhém ga Leghorn tring SPF 3 tudn tudi, dugc dit trong thiét bi cach ly, dugc
tiém ching duy nhit mét 1an trong co (i.m.) vao co tic phai véi mot trong sb cac ché
phdm duoc chi ra trong bang 1 “Phén nhém va dinh liéu”. Tlir m&i nhém goém 12 con VAt
chi ¢6 10 con ga duogc ti€m chung, 2 con con lai duge dung lam dbi chimg. Cic miu mau

duoc 14y 1 ngay trude khi tiém ching (T = 0) tir 18 con vét duoc 14y ngAu nhién (1 tir
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mdi nhém) va & T = 3 tudn sau khi tiém chiing tir tit ca cic con VAt tir tAt ca cac nhom.
Sau khi 14y mau méu & T = 3 tudn sau khi tiém ching tAt ca cac con ga duoc thir thach
qua duong trong co (i.m.) vao co chin phai véi 0,2ml (10%° EIDs) NDV déc luc cao
ching Herts 33/56 trén mdi con ga. Trong khoang thoi gian 14 ngdy sau khi thir thach,
céc con ga dugc ghi lai hang ngay dbi véi cac biéu hién vé bang ching 14m sang cia
viéc nhiém NDV hoic chét. Hai tudn sau khi thr thach, mau duoc léy tlr tAt ca cac con
vét con lai sau khi cac con vét nay bi giét. Phan ung tai chd duge kiém tra nhin b?mg mét
thudng va dugc ghi lai. Cac mAu d& nghién ctru mé hoc théng thudong duoc 14y khi c6 thé
quan sat cac phan tmg hozc t6n thwong.
2.2 Vat liéu thr nghiém
221
2.2.1.1 Vacxin: 0,25% theo khéi luong khang nguyén NDV dong 30 bi bét hoat trong
nhii twong nuée trong dau
2.2.1.2 Phdi tit TLR:

X4-PDE (Y11) - dugc san xuét boi Biolegio — Ha Lan

X4-PTO (Y11) - duoc san xuat boi TibMolBiol-Berlin — Pirc

X4-PTO-G-duy nhét (Y11) - dugc san xuét bai TibMolBiol

2007-PTO (d3 biét trong tai liéu) - dwoc san xuit boi TibMolBiol
2.2.1.3 Trinh tu CpG:

X4-PDE (Y11): GGGGGGTTCGTTTTCGTTTTCGTTGGGGG (khung chinh PDE
hoan chinh)

- X4-PTO (Y11): gsgsgsgsgsgsTsTsCsgsTsTsTsTsCsgsTsTsTsTsCsgsTsTsgsgsgsgsgs
(khung chinh PTO hoan chinh)

X4-PTO-G-duy nhat (Y11): gsgsgsgsgsgsTTCGTTTTCGTTTTCGT Tgsgsgsgsgs
(PTO g-dudi thing)

2007-PTO: TsCsgsTsCsgsTsTsgsTsCsgsTsTsTsTsgsTsCsgsTsTs (khung chinh PTO
hoan chinh) '

PTO = phospho(ro)thioat (dugc chi ra bdi “s”) (= khang nucleaza); PDE =
phosphodieste (tdng hop oligo chuin)
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Bang 1: Phan nhém va dinh lidu

Nhém | N IP nr . Vacxin’ Phéi tir TLR TLR
0 A
10| 100132.1 0,25% Eheo khoi llfzc_mg ND\C trong - (PBS) _
1 nhii twong nudc trong dau
2 - - -
0,25% theo khdi luong NDV trong | 1 pg/lidu lugng
o | 10| 1001324 1 ks twong nuee trong ddu X4-PDE (v11) | TER2!
2 - - -
0,25% theo khdi lugng NDV trong | 10 pg/liéu luong
3 10/} 1001325 nhii tuong nudc trong dau X4-PDE (Y11) TLR21
0,25% theo khdi lugng NDV trong | 1 pg/liéu lugng
4 10°] 1001327 nhii tuong nudc trong dau X4-PTO (Y11) TLR21
2 - - -
0,25% theo khdi luong NDV trong | 10 pg/liéu luong
s | 10] 1001328 | ™ i tuong nuoe trong du X4-PTO (v11) | "-R2!
2 - - -
£ 1 pg/liéu luong
0, ¥
o | 10] 100132.10 | %237 heo khot luong NDVMONE | 4 pro.G-duy | TLR21
g € nhét (Y11)
2 - - -
0,25% theo khdi luong NDV trong 10 pg/licu lugng
7 10 | 100132.11 ’ il tuon nuée trone diu X4-PTO-G—duy TLR21
1 tuong g nhét (Y11)
2 - - -
0,25% theo khdi luong NDV trong | 1 pg/liéu luong
8 10/} 100132.13 nhii twong nudc trong diu 2007-PTO TLR21
2 - - -
0,25% theo khoi lugng NDV trong | 10 png/lidu luong '
9 10 ] 100132.14 nhii tuong nudc trong dau 2007-PTO TLR21
2 - - -

2.2.2 Bao ché vacxin

Vi mbi phdi tir TLR dung dich pha loging méi tao ra duoc b sung vao [0,25%

theo khéi luong NDV trong nhii twong nude trong dau]-vacxin d¢én ndng d6 cudi cling

bang 2,5% theo thé tich thu dugc lidu bang 1pg hodc 10pg trong mdi 0,5ml. (Lidu

vacxin ddy du cta vacxin thir nghiém duoc ding & dy chira 8,06% khdi lugng/thé tich

dich niéu nang cta trimg bj nhiém NDV/nhii twong nuéc trong dau). Sau khi bd sung

phoi tir TLR vao vacxin, né duge tron déu bang cach sir dung may tron xody nho.

(“Y lidu virut gdy bénh Newcastle bi bt hoat” c6 nghfa 13 % lugng t6i thicu cia

NDV bi bt hoat di biét dé tao ra hiéu gia khang thé c6 kha nang bao vé gia cim

chdng lai sy nhiém NDV khi khéng c6 mit oligodeoxynucleotit).
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2.3 Tiém ching

Mudi con vat tir moi nhom duoc tiém ching véi 0,5ml vacxin i.m. vao co uc
phai & d6 tuoi 3 tuan tuoi. 2 con vat con lai trong mdi nhém khong duge tiém chiing va
dugc dung lam doi ching.

2.4 Thtr thach

V2o 3 tuln sau khi tiém ching ca 12 con vat tir tAt ca 18 nhém dugc thir thach
v6i 0,2ml NDV Herts 33/56 sdng (10%° EIDs, mdi con gi) qua dudng i.m. vao co chin
phai.

2.5 Céc miu méau

Céc mAu mau dé nghién ctru huyét thanh hoc dugc liy 1 ngay trude khi tiém

| chung (T = 0) tir 18 con vét dwoc 14y ngiu nhién (1 tir mbi nhém) va & T =3 tuln sau khi

tiém chung 14n dAu tir tAt ca cac con vat. Hai tudn sau khi thir thach, mau duoc léy tir tht
c4 cac dong vat con lai ma séng sét sau thir thach NDV. '

2.6 Thir nghiém HI

Cac muc huyét thanh cua khang thé dac hiéu NDV duge x4c dinh béng tha
nghiém tc ché ngung két hong cdu (HI). Dich pha logng hai 1in theo diy ctia huyét
thanh duogc chuén bi trong dia vi chuén d6 va dugc tron voi thé tich bﬁng nhau chira 8
don vi ngung két hdng cau/50ul khang nguyén NDV. Hiéu gia duoc biéu dién dudi
dang ham thuan nghich ctia d§ pha lodng cao nhit gy ra su tic ché hoan toan viéc
ngung két hdng cau cla t& bao hdng cau & ga (1% (theo thé tich) trong nuéc mudi
duge dém). Cac miu duoc xem 13 duong tinh dbi vai sy e ché ngung két hdng cdu &

do pha loang >1:2.

3 Két qua
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0,25% (theo khéi lwong) NDV dong 30 trong GNE

: G 5 wkpv
%k
O 3 wkpv v (= 2wkpc*)
, Hi¢ugia HLNDV | , . . | Hiéugia HI NDV
Nhém Phéi tir TLR Log2 °bgé1 o Log2
trung binh . trung binh
1 - 0,0+0,0 0% -
2 lng/ l‘f;fi‘)"PDE 1,5¢1,7 40% 9,3+1,0
3 10ng/ 1‘8‘{‘1 fi“'PDE 4,3£1,9 70% 9,1+1,1
1pg/liéu lwong X4- o
4 PTO (Y11) 1,7£1,3 30% 8,7+0,6
s | 10w 1;?‘1)1()4”0 2,342,2 40% 8,340,5
1pg/lidu X4-PTO-G- .
6 duy nhat (Y11) 2,241,6 40% 9,3+1,0
, 10pg/liéu X4-PTO-G- .
7 duy nhét (Y11) 5,041,5 90% 8,8+0,7
8 1 pg/lidu 2007-PTO 2,5+1,6 60% 8,7+0,8
9 10 pg/liéu 2007-PTO 3,342,1 70% 9,0+0,6

*: wkpv = tudn sau khi tiém chiing; wkpc = tuan sau khi thir thach

Hiéu gida HI NDV:

Tir cac két qua rd rang 13 hiéu gia HI NDV tuong quan chit ch& véi su bao vé.

V6i mdi phdi tir TLR ma tao ra su bao vé, hidu gia HI cao nhit dugc thdy 1a tuong

quan voi su bdo vé cao nhat, tic 1a & 10pg mdi lidu. Nguoc lai, & liéu cao nhit cta

phdi tir TLR, hiéu gia HI 12 thip nhét.

M6 hoc va bénh ly hoc:

Khi kiém tra nhin bang mét thudng cac vi tri tiém, khong cé su khéc biét chinh

nhin biang mat thuong dugc phat hién gifta cac vi tri tiém cla cac con ga tir cac nhom
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khac nhau. Cc quan sat nay chi ra rang cac phdi tir TLR dugc sir dung 13 an toan va

ching khong gay ra tac dung phu, vi du, phan tng tai chd.
Su bao vé/séng sot:

Tir cac két qua trén, rd rang 1 khéng c6 su bao vé thu dugc véi NDV trong chi
nhil twong nuée trong ddu (nhém 1), trong khi trong mot s6 nhém khac c6 tir 20% dén
90% con ga dugc bao vé do viée bd sung phéi t¢ TLR vao 0,25% (theo khéi luong)
NDV dong 30 trong nhii twong nude trong dau.

Khéng quan sat thiy su bao vé & ga dbi chimg khéng dugce ti€ém ching (n=36).
Vi du 24: Thir nghiém thém ddi vé6i cac motip CpG & dong vat theo séang ché
1 Gidi thidu
1.1 Péi tuong

Dé danh gia anh hudng ctia X4-nim-PDE két hop voi nhil twong nuée trong dau
(nhii tuong nudc trong diu dua trén dau khoang) dbi véi hiéu gia khang thé khang NDV,
khéng IBV va khang TRT & ga.
1.2 Su van dong

Trong thir nghiém nay, tac gid sang ché da kiém tra viéc bd sung X4-nam-PDE
vao mot phin tu lidu ddy du cta khang nguyén NDV, IBV hoic TRT bj bat hoat duoc
két hop v6i nhii tuong nude trong dau cé thé gy ra hiéu gia khang thé bang hoic cao
hon khi so véi liéu déy du cia NDV va TRT, hoic nira liéu ctia IBV.
2 Vit ligu va phuong phap
2.1 Tém tit thir nghiém

Nhém ga Leghorn tring SPF 4 tudn tubi (n = 10 mdi nhém) duoe tiém ching mot
14n i.m. vao co chén phai véi mét trong sb cac ché pham duoc chi ra trong bang 2. Cac
mAu méu duoc 1y trude khi tiém ching (T = 0) tir 20 con vat duge 14y ngAunhién va & T
=4 va T = 6 tun sau khi tiém chung tir tt ca cac con VAt tir tAt ca cac nhom. Huyét thanh -
dugc sir dung dé x4c dinh hiéu gia khang thé khang NDV, khéng IBV va khang TRT.
2.2 Vit liéu thr nghiém

2.2.1 Vat thir nghiém

-41-



26029

2.1.1 Khéang nguyén (bét hoat):

NDV dong 30: Liéu vacxin déy du chira 8,06% khéi luqng/thé tich dich niéu
nang cta tring bi nhiém NDV/nhil twong nuéc trong dau.

IBV-249G: Liéu vacxin ddy du chira 30% khdi lugng/thé tich dich niéu nang

ctia trimg bi nhidm IB/nhil twong nuéc trong dau.

TRT: mé san xut chudn. Lidu vacxin ddy du chira 100 E.U./liéu.
2.2.1.2 Vacxin: xem bang 2
2.2.1.3 Chét kich thich mién dich:

X4-nam-PDE:

5’- GGGGGGTTCGTTTTCGTTTTCGTTTTCGTTTTCGTTGGGGG -3°
(Eurofins MWG Operon (Durc))
2.2.2 Bao ché vacxin

Dung dich pha logng trudc cia phdi tr TLR X4-nim-PDE dugc tao méi va
duoc bd sung vao vacxin dén néng do cubi cung bz“mg 2,5% theo thé tich thu duoc lidu
bang 1pg hodc 10ug trong mdi 0,5ml vacxin. Sau khi bd sung phéi tir TLR, vacxin
duge tron déu bang cach str dung may trén xody nhd.

2.3 Tiém ching

Céc con vat tr mdi nhém duoc tiém chung véi 0,5ml vacxin i.m. vao co chén
phai & 4 tudn tubi.
2.4 Cac miu mau

Céc mAu méau dé nghién ctru huyét thanh hoc duoc 14y tru6e khi tiém chimg (T =
0) tir 20 con vét dugc 14y ngiu nhién va & T = 4 tuln sau khi tiém ching 14n dau tir tit ca

* céc con VAt.
2.5 Hiéu gia khang thé
2.5.1 Thir nghiém HI NDV

Cac muc huyét thanh cta khéng thé dac hiéu NDV dugc xac dinh b?mg thi
nghiém trc ché ngung két hong clu (HI). Dich pha logng hai 14n theo diy cta huyét

thanh duoc chudn bi trong céc dia vi chudn db va dugc trén voi thé tich b?ing nhau
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chia 8 don vi ngung két hdng cAu/50pl khang nguyén NDV. Hidu gia duoc biéu dién
duéi dang ham thudn nghich cta do pha lodng cao nhét giy ra su Gc ché hoan toan
viéc ngung két hdng ciu ctia té bao hdng ciu & ga (1% (theo thé tich) trong nudc mudi
dugc dém). Cac mau duge xem I duwong tinh dbi vé6i su e ché su ngung Kkét héng clu

& do pha lodng >1:4 va duoc biéu dién theo 2log.
2.5.2 Thur nghiém HI IBV

Céc mirc huyét thanh ciia khang thé dic hidu IB dugc x4c dinh bang thi nghiém
trc ché ngung két hdng cau (HI). Dich pha loing hai 14n theo diy ctia huyét thanh dugc
chuén bj trong cac dia vi chudn d6 va dugc trdn véi thé tich béng nhau chira tir 8 dén
16 don vi ngung két hdng ciu/50pl khang nguyén IBV-D274. Hiéu gia dugc biéu dién
dud6i dang ham thuan nghich cua d6 pha lodng cao nhét gdy ra su uc ché hoan toan
viée ngung két hdng cAu cua t& bao hong ciu & ga (1% (theo thé tich) trong nudc mudi
duoc dém). Cac miu duge xem 13 dwong tinh d6i véi su e ché ngung két hong cau &
d6 pha lodng >1:16 va duoc biéu dién theo 2log.

'2.5.3 ELISA TRT

Céc muc huyét thanh cia khang thé dic hiéu TRT duoc x4c dinh bang ELISA
chuén. Tém lai, 100l nguyén liéu khang nguyén TRT dugc pha lodng theo ty 1 1:200
dugc phu trong dia vi chuin d6. Huyét thanh dugc pha lodng trude theo ty 1€ 1:100 va
1:800 va dugc bd sung vao dia vi chuln d6. D6 chudn huyét thanh duogc coi 1a dwong

tinh & d0 chuén >5 va dugc biéu dién theo 2log.
2.5.4 Két lusn

Noi dung dudi day c6 thé ngay lap tirc dugc két luéin tir két qua cta bang 2:

1) Y lifu NDV-vacxin khi duge dung cing véi 10pg X4-nim tao ra hiéu gia
twong duong voi hiéu gia cua liéu NDV day di ma khong bd sung X4-nam.

2) V4 liéu NDV/IBV-vacxin két hop khi dugc dung cing véi 10ug X4-ndm tao
ra hiéu gid NDV va IBV tuong duong v6i lidu ddy du ctia NDV/IBV-vacxin két hop
ma khong bd sung X4-nim.

3) % liéu TRT- vacxin khi dugc ding cing v6i 10pg X4-ndm tao ra hiéu gia

tuong duwong v6i liéu ddy du ctia TRT-vacxin ma khong bb sung X4-nam.
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3 Két qua
Vacxin (+ LV-nhil twong nuéc trong dau) T =4 tudn T =6 tufn
NDV T | TRT | PAMP | NDV | BV | TRT | NDV | BV | TRT
X , 9,3+
day du -- - - 0.7 - -- 9,2+0,8 -- --
93+
— 1 - - - > - - -
A Le 9,4+0,7
X 92+ | 91+ |
A - 1 _— _— 5 5 _— _—
day da Y2 0.9 1.5 8,6+1,1 | 9,2+0,8
10pg 9,2+
1 _— — > _— _— _— —
5 X4-nam | 1,0 8,8+0.9
lopg | 95+ | 9,9+
1 1 — > - -
Vi Vi Xdnam | 0.5 50 9,0+0,8 | 9,5+0,5
PO 11,7+
- - day du - - - 04 - - 12,4+0,3
10pg 12,2+
- - 1 - - 4 - -
% | X4-nam 0.4 123+08
ddydo= | daydu= |
8,06% 30,1% | daydu
khéi khéi | =100
luong/thé | lugng/thé EU
tich tich
Bang 2.
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YEU CAU BAO HQ
1. Oligodeoxynucleotit khéng metyl héa kich thich mién dich c6 cong thic chung:

¥ N1y [N7J {N3 [NgJ, C G [N5]qNg b [Ngls N2, >

trong do
mdi N, 1a G;
mbi N, doc 14p 1a C hoic G;

N; = T, C hodc G, véi didu kién 13 dang két hop trong d6 N; va Ny déu 1a C

duoc loai trir;
mbi N, va N5 dc 14p 1a C hoic T;
Ne¢=A, T, G hoac C;
N;=A, T, C hoac G;

Ng=A, T, C hoac G;

x = 3-10;
z=0-10;
n=2-100;

p = 1-6 hodc 1-25 néuN,=T;
q = 1-6 hodc 1-25 néu N5 =T,
r = 0-8 hodc 1-25 néu N,=T;
s = 0-8 hodc 1-25 néu Ng=T;
hodc mudi dugc dung ctia no.
2. Oligodeoxynucleotit theo diém 1, trong 46 Ng = A, T hoic C.
3. Oligodeoxynucleotit theo diém 1 hoic 2, trong d6 N3 1a T hodc G, vaNgla Y.
4. Oligodeoxynucleotit theo diém 3, trong d6 N3, Ny, Ns va Ng=T.
5. Oligodeoxynucleotit theo diém 1 hoic 2, trong 46 N3 Ny va N5 =T va Ng = C.
6. Oligodeoxynucleotit theo diém llv hodc 2, trong d6 N3 1a G va Ng=T.

7. Oligodeoxynucleotit theo diém 1 hodc 2, trong d6 N5 =T va Ng = C.
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8. Oligodeoxynucleotit theo diém 1 hoic 2, trong d6 Ns=C, Ng=C vaq=1.
9. Oligodeoxynucleotit theo diém 1 hodc 2, trong d6 Ny =T vaNs =Y.
10. Oligodeoxynucleotit theo diém 9, trong d6 Ny =T va N5 = T.

11. Oligodeoxynucleotit theo didm bat ky trong sb cac diém tir 1 dén 10, trong d6 x

nam trong khoang tir 4 dén 7, var=0hodc N; 13 A hoic T.
12. Oligodeoxynucleotit theo diém 11, trong d6 x= 6.

13. Oligodeoxynucleotit theo diém bt ky trong sb cac diém tir 1 dén 12, trong d6 z
nam trong khoang tir 0 dén 6, va s = 0 hodc Ng 12 A hoic T.

14. Oligodeoxynucleotit theo diém 13, trong d6 z ndm trong khoang tir 0 dén 3.

15. Oligodeoxynucleotit theo didm bét ky trong sb cac diém tir 1 dén 14, trong d6 N,
la G.

16. Oligodeoxynucleotit theo diém bit ky trong sb cac diém tir 1 dén 15, trong d6 n
nam trong khoang tir 3 dén 18.

17. Oligodeoxynucleotit theo diém bét ky trong s6 cac diém tir 1 dén 15, trong d6 n
nim trong khoang tir 4 dén 18.

18. Oligodeoxynucleotit theo diém bét ky trong s6 cac diém tir 1 dén 15, trong d6 n
nim trong khoang tir 5 dén 18.

19. Oligodeoxynucleotit theo diém bt ky trong s6 cac diém tir 1 dén 11, trong d6 n
ndm trong khoang tir 5 dén 18 va x nim trong khoang tir 4 dén 7 va z nam trong
khoang tir 0 dén 3 var=0hodc N; 13 A hodc T, va s = 0 hoiic Ng 13 A hozc T.

20. Oligodeoxynucleotit theo diém bat ky trong sb cac diém tir 1 dén 19, trong d6 N
va N, c6 lién két phosphothioat va cac nucleotit khéc c6 lién két phosphodieste.

21. Oligodeoxynucleotit theo diém bét ky trong sb cac diém tir 1 dén 20, trong d6 N; =
TvaNg=T.

22. Oligodeoxynucleotit theo diém bat ky trong s6 cac diém tir 1 dén 21, trong d6 {N;
[Ny], C G [Ns]qNe }» 12 polyme dong nhét.

23. Oligodeoxynucleotit theo diém bat ky trong sb cac diém tir 1 dén 22, trong d6

oligodeoxynucleotit nay duoc bét cip v&i chat mang hodc ban khang nguyén.

-49-



26029

24. Vecto chira oligodeoxynucleotit theo diém bét ky trong s6 cac diém tir 1 dén 22.

25. Vacxin dé ngén nglra hoac diéu tri bénh truyén nhiém, khac biét & chd, vacxin nay
chira Iwong kich thich mién dich cia oligodeoxynucleotit theo diém bat ky trong sb cac
diém tir 1 dén 23 va/hodc vecto theo diém 24, luong mién dich cta thanh phén khang
nguyén hodc thong tin di truyén ma héa thanh phan khéang nguyén, va chit mang dugc

dung.

26. Vacxin theo diém 25, khac biét & chd, thanh phén khang nguyén la hodc thu duoc

tir virut hodc vi sinh vt ma dang kieu dai ctia n6 gay bénh & gia cam.

27. Vacxin theo diém 26, khac biét & ch(x)l, virut hoac vi sinh vat dugc chon tr nhém
bao gdm virut gdy bénh viém phé quan truyén nhidm, virut gy bénh Newcastle, bénh
Bursal truyén nhidm (bénh Gumboro), tic nhan gay thiu méau & ga, Reovirut & gia
cdm, Mycoplasma gallisepticum, virut viém mii-khi quan gi tdy, Haemophilus
paragallinarum (Coryza), virut ddu mua & ga, virut viém néo tuy & gia cam, virut gy
hoi chimg gidm d¢, virut gdy viém thanh khi quan truyén nhiém, virut herpes & ga tay,
loai Eimeria, Ornithobacterium rhinotracheale, Pasteurella multocida, Mycoplasma

synoviae, loai Salmonella va E. coli.

-50-



26029

| 10N 1 oYX

|edX gl BAX ‘ledy ‘| swd

1gisd

0009

| edy dg 6828 | les
| edy 1 Z¥4111Yy2-08N
-} "€¥NQgod-od
Tep qognyy|
Il puIH * F
‘| swd ‘| 8UN .
| NAd 181

-51-



26029

<€
FF I oa,ooa,o%.ooa,oonvoonv,vo@o%,oonvo%vooa.o%vooa,oonvoonvoonvoo@oo@oo@oo@oa, U S
PN A A D N A B g g I D A I MU P I I M SR R A Nl

/_s,

4%

TCITLIYI-ZALNNA-€67S A H uop ogq 93 3U0p HAd-YX-NAO-TE-T U213} Yo13]

73814

-52-



26029

o sv vr €y T Ly Oy 6€ 8 L& 9 S& VE €€
UO|Y UOJY UO[Y UO[Y UO[Y UO[Y UOo|Y UO|Y UO|Y Uo[y UO|y U0y Uojy UOolY

| NS U SU—
S e e L |

TCITLY-ZALING-€6Z3IAH wop 0gq 93 3uop AAd-PX-NAO-9p-€€ YOI} YN

€31

-53-



26029

oog

LTI TLIUI-ZALNING-€6 I AH wop 0gq 93 uop OLJI-TMAH-NAO-TE-T U1 Y131

wugopgotu

31y




26029

oy Sy vy €y e Ly Oy 6€ BE L& 9€ SE VE €€
Uuo|)] UOojy UO[Y UO[Y UO[Y UOY UO[Y U0} UOIY UOo|y Uo[y UO[Y U0y Uy

[ 1 o
S E— I ) 1 T - : 1 Ll 1 —t 0

008

LA TLYI-ZALIING-€6 I AH wop 0gq 93 3uep OLI-MAH-NAO-9p-€€ U3 YT

G 31

-55-



26029

931

LX-NAO —-
9X-NQO ——

SX-NA0 —

¥X-NAO -@-

EX-NQO =
ZX-NQO -

I X-NQO -

Sunyo 19p-9007-NAO M-
9002-NQ0 —-

NGO WU
000¢ 00G1 0001 006§

| ]

LX-TX NAO Sugq SAHZANINI-TTAH 41 Yor]

-56-



26029

L31q

[ LX —— 9X == SX —e— PX B EX—— TX~0~ IX -4

ugA Ny IBYY U

14 oc Sl ol G

| - 1 1 1 |

IX-1X soBijo-3ad :izy¥1L-1Y2-ZABINdD-£6ZMIAH

08!

nydijwugoyaow

]

-57-



26029

831

ILA-NIO === SLA-NUQ == pLA-NOO == €L ANAO<=34= ZLANGO = == L L A'NQO === 0L ANQO= =
BA-NCO=o0= 8A-NOO=== [ANAO=== YA-NIO=0~ SA-NJO=Ste= PA-NQO=3¢= EANQO=== ZANQO=®= |A-NQO=0=

NQO Wu

ose

00z 0sh 00} 08

mydywusorgow

9A-TA NAO Sugq €3 0 SAYAINd-TTAH Y21 Y21

-58-



26029

631

LA —— SlA=@= VA== LA —— TIA ==
FLA=g= OLA Ao BA—— A== YA=g= SA=e~ VA== EA=N= CA=0—~ [A—o—|.

UgA nYd 3Ly U

(bX =
LLA) 9LA-LA SOB1j0-3ad :Lgy1L-149-ZAYINd-€6ZMIH

-59-

myd/wugopgow




26029

0131

€YX-NAO —— C¥X-NOO =€~ L¥X-NAO =¥ ¥X-NAQO —¥%

NAO wu
0s5¢ 0oc 0s! 00l 0S 0

mydywugoygow

T T T T
© © O o
0 M~ © W

o
D

EPX-PX NAO Sugq SAHZAFING-TTAH Y2142 Yo1s]

-60-



26029

1131

PH =l EPH =T EVH —— LPN =0=

WEA DY JBYD U

EVPX-LPX sobljo-aad :LZY 1L 1Y2-ZAWNI-€6ZMIH

ooe

coe

oov

cos

009

004

008

006

000k

OOL b

ooz

mydggoyaou

-61-



26029

7131

00L

YXIIZK —E— 52X —o— YZX =0 Zx—o— |

ugA BYd JBYD YU

06 08 0L 09 0s ot (01> oz ol 0

9zZX-ZX sobijo-3ad :i1zd11-1Y2-ZAWINd-€62Z2HMIH

-62-



26029

€181

o-S¥X S-GPX —H— P G-PX =—a— €G- PX ==3it=
G- PX = L= G- PX == O SNUIW-{y === PN ===

NaoO nu

mydipesgaou

'S PX-NJO ygur uref ionyd 3ugq T TLI-ZAWING-€6TITH Y213 UdTT

-63-



26029

y1°381g

_ G- E-PX ==t=a - C-PX ==@== C-C-PX =ie= T-C-PX == L-C-PpX == O SNUIW-p) === vXLl_

NQO MU

mydyunigopaouw

D, £-HX BA DSHUI-pX
‘bX-NAO e urg] 19ny> Sugq $e3A TTALLMA-TAING-€6TIAH U2 YL

-64-



26029

G181

Z5n|d-pX =@— LSn|d-yX —— AAd-tX —o—
i oajonuhAxosepobijo U
ool 06 08 0L 09 0S (1) 4 og 0e oL 0

00l

mydipuugopgow

- 00S

- 009

o) ugns ugq Suna ¢ snid ea [ snd FAJ-$X-NAO-T L TLIYI-ZAINA-€6TSIAH

-65-



26029

9131

OLd-1Equ ANp D-pX —— O Ld-PX —@~ 20d-vX -

wBA Ny 38 (AU
0s ov (1] oc ol 0

sobijo-3ad :12y1L-1u2-2AINd-€62)TH

mydiywugoygow

-66-



26029

L1310

IM-2002-OLld == L00Z-OLld=0== 13-9002-Old === 9002-OLld === #X-NAO m_Dn_ll_

NGO Inu

mydusopaow

L00T-OLd
2A 9002-OLd ‘YX-NAO 3ugq A~ TTATLIYI-TAWINA-E6TITH YT UdE

-67-



26029

8131

—._.\(TNOON-O._.QILmrI 2002-OLld==C== 13-9002-O1ld === 900¢-Old=—@— ¥X-NAO mD&lt_

NGO

mydpgoygow

L00Z-O.Ld ¥A 9007-OLd
‘¢X-NAO Tdd 3ugd 6£MA-6 W LLNY-ZATFINA-TXE6TITH I3 Yoy

-68-



26029

61314

| MS-pX @ WRU-pX ==

uQ( -1 il

B~ =T

AN e UOD-py X = |

UgA DY JTYO MU

(14 8L oL 1 43

[A4 3 oL

e 9

+ 009

............ \ -1 oos

.................................... \w --1 000}

R + oozL

sobBijo-gad L2y 1L-1yo2-ZAIND-g62MIH

mydgupwaou

-69-



26029

07313

SIT-PX —o— SIT-¥X —e= IAd-PX = ' eqh-¥X = ¥IT-¥X <fll= 1T ¥X —p=o TIT-TX ==t r_._-ex.lol_

ugA nyd JBYO AU

14 0c Sl oL S

soBijo-3ad I'-¥X : 12y 11-1Y9-zAINd-¢62M I H

mydijwugopgow

-70-



26029

1731

_ POF-HY el €OF-PX el A YN =  BQ-PX = TUT-PX = TOB-PX ==@= | OGP ==

ugA nYd JBYO MU
oz 8. 9L v 2L oL 8 9 4 z 0

Iy dIAUUSOFaOoW

og :s06110 X-3Ad : 1 ZH1L1Y2-ZANND-€6ZUIH 19nuD

-71-



26029

908~V ==p=e SOH-VX === YOH-YX il £OF-PX =P A~V = ' £qi-PX = PIT-YX = 20G-PX 1 08-PX == _

uga nyd 3gY0 ju
0z (] 0

s0BIj0-FAd-0G-vX : LT L-1Uo-ZAUIND-€62MIH

nmydiauusorgow

-72-



26029

€731

olog 60g gog Log gog gog tog €og zoa  log
XX BX PX X X X X X X

osoH inwidoe) ‘gLog-¥X - LOogG-¥X

(nu) 0503

-73-



26029

v 31

OLIT-PX 6IT-PX 8IT-¥X LZ-PX 9-¥X GI-vX  #I-vX  ENTX

9SO L1y 813 98D ‘O LI T-¥X-€IT-¥X

(074

(wu) 0503

-74-



26029

ST

ronw-FX UIYo-pX Wel-pX Aeq-pX nesi-pX weupX  UOq-pX eq-pX

05O i1 v18 gD © 1onuwi-eq-FX

-75-



26029

97314

onuw-pxX  UIRHPX wey-vX

0SOd 113 818 98D ‘Lonw-mgu- )

TONMOOTNNDOTN—DOFNO

ccoo

= = T =

e NN o

(nu) 0503

-76-



26029

LT3

05D i1 213 98D ‘fI-FX “I-HX ‘I-¥X ‘¥X

(wu) 0503

-77-



26029

¢

8731

nesq-yxX

weu 4-pX  u9qi-bX  BA{-PX

0sOd i1 ¥18 98D ‘nys-wgu-|-yX

(u) 0593

-78-



26029

6¢ S

nes
-¢PX-NAO

weu uoq eq
CPX-NAQO  -2VX-NAO  -¢¥X-NAO  ®Bg-HX-NAO

-1 0L
-1 Sb
-1 02
-1 §2
e
o1 S€
-1 OF

[wu] 0503

ZPX-NAO :1Z241LY9-ZALIND-€6ZMIH 19nYD

-79-



26029

0€' 311

) @)
o o
=i o o
2 Z Z Z
-
O -
3 % % % %L 8 8§ 8 o
& 3 3 3 3 2z % =z 9 §
= > S > S Qs < Z 3
K> & & & =T 5 ~ > '
c S S E W ; w N >
= 2 2 2 £ f & & 8 %
. \ - o
= -2 — 2NN - 2 r-.munmm, ) = _m _ml. | m.._

EWIUI 0503

ePX-NAO : 124 1LU2-ZALIND-€62ZMTH 1gnu)

-80-



26029

1¢°314

yu A0p-DQLd-WRu-ghX-NAO

i

B A0p-DOLd-U99-€X-NAO

1®

>~

£ 1equ Anp-DOLd-vX
1equ £np-DOLd-es-¢rX-NAO

Jequ Anp-DO Ld-eq-€X-NAO

o

S & § o
> Z  Z >
o8 R L
5 ¢ & 0x
- -
g B =8 S

7 BAYX-NAO

[l o503

-81-



26029

7€

_ PH-0D = PX-VVY —t— PX-DD =@= ID VX == YV-PX == OO VX =m= y)}-11 BA' ._.._.lvxlol_

ugA nYod Iy AU
ool 06 08 0L 09 0S ov 0¢ (114 (1% 0

myd/wugeyaow

00-YV-99-11
obijo-3ad-vX : 12y 1.L1U2-ZABING-€6ZYIH 19ny)

-82-



26029

DANH MUC TRINH TU
<110> Intervet International BV
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oligodeoxynucleotit nay

<130> 2010.031

<160> 136

<170> PatentIn phién ban 3.5

<210> 1

<211> 33

<212> ADN

<213> ADN tdng hop

<400> 1

gaagcttacc atgatggaga cagcggagaa ggc 33
<210> 2

<211> 33

<212> ADN

<213> ADN tdng hop

<400> 2

ggcggccgct acatctgttt gtcteccttcecce ctg 33
<210> 3

<211> 2935

<212> ADN

<213> ADN tdng hop

<400> 3

aagcttacca tgatggagac agcggagaag gcatggccca gcaccaggat gtgcccctec 60
cactgctgtc cactctggct gctgectgectg gtgacagtga cactgatgcc gatggtgcac 120
ccgtatggcet ttcgcaactg cattgaggat gtcaaggcac ctttgtactt ccgctgcatc 180
cagcgcttce tgcagtcgec ggccctggeca gtgtctgacce tgccaccaca tgccatcgeg 240
ctcaatctgt catacaacaa aatgcgctgc ctgcagccct ctgcctttge ccacctgaca 300
cagctgcata ccctggacct gacctacaac ctcctggaga ccctctcece tggtgectte 360
aatgggctgg gtgtgctggt ggtgctggac ctgtctcaca acaagctgac cacacttgcet 420
gaaggggtgt tcaacagctt gggcaacctg tcctcgctge aggtacaaca taacccccte 480
agcacggtgt caccaagtgc tctgctaccc ctggtcaacc tgcgcecgect gtctctacgg 540
ggcgggcggc tgaatgggtt gggggcagtg gcagtggcag tgcagggctt ggcacagctg 600
gagctgttgg acctatgtga aaacaacctg acaacgctgg ggccaggccc accgctaccce 660
gcctcgctge tcaccctgeca getgtgcaac aactcgectga gggagttage ggggggcagce 720
ccggagatgce tatggcacgt gaagatactc gacctctcct acaacagtat ctcacaggcg 780
gaggtcttca cccagctcca cctgcgcaac atcagcctgce tccacctgat cggcaacccce 840
ttggatgtct tccacctgtt ggacatctct gacatccaacctcgcagcct ggatttctcet 900
gggttggtgc tgggggctca ggggctggat aaggtgtgcc tgaggctgca gggtccccag 960
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gccttgcgge
cagttgtgtc
tgtgccggcece
cacaacctgc
aacatttcct
ccggccctge
ctgtggaggc
tatcacaact
gtctccgtcce
gggggcaaca
aggctgtacc
caggctaccc
ctgcgcaagce
cagcagccct
cagcagctgt
ttgggccagce
gacggcatct
cactcgctca
agaaacgagc
ctggacctgc
ctgaacaaca
aatgcctaca
tttgctggga
gcctactgga
cggcgggagyg
agttgggtgt
caccaccgcg
aacagccgga
ctagaggtgc
gtgctgctgg
ctgctgcgge
gcacggctga

ttgggtggag

<210> 4

ggctgcagct
ctgtgctgag
ggctgctggg
tgaagaaact
tccgctttaa
aggtgttgtg
tgcacaacct
ccttcattga
tcttctctgg
acttgcgcca
tggaccgcaa
tgggggtgcet
cgccaccctt
atggactgaa
cgctgtcaca
tgcgctcect
tcagaaacct
ctctggaagt
tgaagacctt
gcaagtgtcc
gccgtgtgceca
tccacagctt
ctgcaccggc
ggctgaagta
aaaagtgcta
tgcagaagct
acttccagcc
agacggtgtg
agttggccag
aggacgtggg
gcacctacct
agagggcact

ggacgggaag

26029

acaacgcaac
agagctggac
caagaagcag
gccgtcecttge
ccgcatcctg
gctcaatatt
gacagagctg
cctccacaga
tgtcttccag
cctgactgca
cagattgctg
ggacctgcgg
ccgcaacctg
gatgctgcct
gaacatgctg
ggcattggct
gggcaacctg
cttcggcaat
caatgacagc
gctcagctgce
ggttgtctac
tgacacacac
agtgctgctg
ccactggtac

cctctatgac

gggctgaagg tgctgcattg
ctgtcctggaaccggctaca
cgggagaagc tggaagtgct
ctgggggcccaggtgctgec
actgttgggc cccaagcectt
aacagcctgg tgtggctgga
cgcctggacaacaacctget
ctgcgcaccc tcaacctgeg
gggctggctgagctgcagac
cagtcactgcaggggctgcc
gaggtgagcagcactgtgtt
gccaacaacc tgcagtacat
agcagcctgtacgacctgaa
cactacttct tccagggcett
cggtccatcccaccggatgt
gacagcagcaatgggctgca
cggttcctggacctggagaa
ctcagccggce tgcaggtget
gttgccagccggctgtecte
acctgtgacaacatgtggct
ccctacaactacacctgtgg
gtctgcttcctggacctggg
ctgctggtgg tgccggtggt
cttctgcggt gctgggtcaa

agctttgtgt cctacaattc

ggtgcctgag ctggagcacg gtgecctteecg

gggccgcage
cgtggtgagc
ctaccggctg
tgatgctgag
gcgctggcect
gaggtgggga

gcccagggaa

atcattgacaacattgtgga
cgcagctacc tgcgcagcga
ttggatgagcggcgtgacat
ctgtctgcct accaccgecat
cttgaccccgcagctcagece
gagggaggagaggaggagga

ggagacaaac agatgtagcg
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taatgcactg
gcacgtgggc
gacagtggaa
tcggctgtac
tgcctacgec
caggcaggca
gaccgacctc
caacaaccgt
gctggattta
caaactgcgc
cgccccagtg
ctcacagtgg
gctgcaggcg
ggtgaggctg
cttcgaggac
tgacctgcct
tgcagggctg
gcacttggcc
cttgcgctac
gcagggctgg
ctcacagcac
gctctatcte
gtaccaccgc
ccagcggtgg
agctgatgaa
cctctgcttg
tgctgtctac
gtggtgctct
cctggtactg
gcggcgggtyg
gctcttttgg
agaagaaggt

gccgce
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1260

1320

1380

1440

1500

1560
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1680

1740

1800

1860

1920

1980

2040

2100
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2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820
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téng hop
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téng hop
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tdng hop

ttttegtttt cgttggggg

téng hop
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tdng hop
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téng hop
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téng hop
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tdng hop
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tdng hop

gttccggttc cggtggggg

téng hop

attgcgattg cgatggggg

tdng hop
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tdng hop
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tdng hop

ttcgttttcg ttggggg

téng hop

tcgttttcgt tggggg

tdng hop

cgttttcgtt ggggg

téng hop

gttttcgttg gggg

téng hop

ttcgttttcg ttttegttgg ggg

-89-

29

29

28

27

26

25

24

23



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

<400>

42
29
ADN
ADN

42

ggggggttcyg

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

<400>

43
28
ADN
ADN

43

ggggggttcyg

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

<400>

44
27
ADN
ADN

44

ggggggttcyg

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

<400>

45
26
ADN
ADN

45

ggggggttcg

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

<400>

46
25
ADN
ADN

46

ggggggttcg

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

<400>

47
24
ADN
ADN

47

ggggggttceg

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

<400>

48
29
ADN
ADN

48

ggggggttcg

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

49
31
ADN
ADN

26029

tdng hop

ttttcgtttt cgttggggg

téng hop

ttttcgtttt cgttgggg

tdng hop

ttttcgtttt cgttggg

tdng hop

ttttcgtttt cgttgg

tdng hop

ttttcgtttt cgttg

tédng hop

ttttcgtttt cgtt

tédng hop

ttttcgtttt cgttggggg

tdng hop

-90-

29

28

27

26

25

24

29



<400>

49

gggggggttc

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

<400>

50
33
ADN
ADN

50

ggggggggtt

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

<400>

51
17
ADN
ADN

51

ggggggttcg

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

<400>

52
23
ADN
ADN

52

ggggggttcg

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

<400>

53
29
ADN
ADN

53

ggggggttcg

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

<400>

54
35
ADN
ADN

54

ggggggttcg

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

<400>

55
41
ADN
ADN

55

ggggggttcg

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

<400>

56
47
ADN
ADN

56

ggggggttcg

26029

gttttcgttt tcgttggggg g

tdng hop

cgttttcgtt ttcgttgggg ggg

téng hop

ttggggg

tdng hop

ttttcgttgg ggg

tdng hop

ttttcgtttt cgttggggg

tdng hop

ttttcgtttt cgttttcgtt ggggg

tdng hop

ttttcgtttt cgttttcgtt ttegttgggg g

tdng hop

ttttcgtttt cgttttcgttttcgttttcg ttggggg

-91-

31

33

17

23

29

35

41

47



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

<400>

57
23
ADN
ADN

57

ggggggttcyg

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

<400>

58
25
ADN
ADN

58

ggggggttcg

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

<400>

59
27
ADN
ADN

59

ggggggttcg

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

<400>

60
29
ADN
ADN

60

ggggggttcg

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

<400>

61
31
ADN
ADN

61

ggggggttcg

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

<400>

62
33
ADN
ADN

62

ggggggttcg

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

<400>

63
27
ADN
ADN

63

ggggggtcgt

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

64
29
ADN
ADN

tdng hop

tcgtcgttgg ggg

téng hop

ttcgttegtt ggggg

tdng hop

tttcgtttcg ttggggg

téng hop

ttttegtttt cgttggggg

tdng hop

26029

tttttcgttt ttcgttgggg g

tdng hop

ttttttcgtt ttttecgttgg ggg

tdng hop

tttegtttte gtggggg

tdng hop

-92-

23

25

27

29

31

33

27



26029

<400> 64
ggggggttcg ttttcgtttt cgttggggg

<210> 65
<211> 31
<212> ADN

<213> ADN tdng hop

<400> 65
ggggggtttc gttttcgttt tcecgtttgggg g

<210> 66
<211> 33
<212> ADN

<213> ADN tdng hop

<400> 66
ggggggtttt cgttttcgtt ttcgttttgg ggg

<210> 67

<211> 27

<212> ADN

<213> ADN téng hop

<400> 67
ggggggtcgt tttcgttttc gtggggg

<210> 68

<211> 29

<212> ADN

<213> ADN tdéng hop

<400> 68
ggggggttcg ttttcgtttt cgttggggg

<210> 69
<211> 31
<212> ADN

<213> ADN tdng hop

<400> 69
ggggggtttc gttttcgttt tcgtttgggg g

<210> 70

<211> 33

<212> ADN

<213> ADN tdng hop

<400> 70
ggggggtttt cgttttcgtt ttcgttttgg ggg

<210> 71

<211> 35

<212> ADN

<213> ADN tdng hop

<400> 71
ggggggtttt tcgttttcgt tttcgttttt ggggg

<210> 72

-93-

29

31

33

27

29

31

33

35



<211>
<212>
<213>

<400>

37
ADN
ADN

72

ggggggtttt

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

<400>

73
39
ADN
ADN

73

ggggggtttt

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

<400>

74
41
ADN
ADN

74

ggggggtttt

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

<400>

75
43
ADN
ADN

75

ggggggtttt

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

<400>

76
45
ADN
ADN

76

ggggggtttt

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

<400>

77
23
ADN
ADN

77

ggggggttcg

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

<400>

78
25
ADN
ADN

78

ggggggttcg

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

<400>

79
27
ADN
ADN

79

téng hop

26029

ttcgttttcg ttttcgtttt ttggggg

tdng hop

tttcgttttc gttttcgttt ttttggggg

téng hop

ttttcgtttt cgttttcgtt ttttttgggg g

tdng hop

tttttcgttt tcgttttcgt ttttttttgg ggg

téng hop

ttttttcgtt ttcgttttegtttttttttt ggggg

téng hop

tcgtcgttgg ggg

tdng hop

ttcgttcgtt ggggg

téng hop

-9Y-

37

39

41

43

45

23

25



ggggggttcg
<210> 80
<211> 29
<212> ADN
<213> ADN
<400> 80
ggggggttcg
<210> 81
<211> 31
<212> ADN
<213> ADN
<400> 81
ggggggttcg
<210> 82
<211> 33
<212> ADN
<213> ADN
<400> 82
ggggggttcyg
<210> 83
<211> 35
<212> ADN
<213> ADN
<400> 83
ggggggttcg
<210> 84
<211> 37
<212> ADN
<213> ADN
<400> 84
ggggggttcg
<210> 85
<211> 39
<212> ADN
<213> ADN
<400> 85
ggggggttcg
<210> 86
<211> 41
<212> ADN
<213> ADN
<400> 86
ggggggttcg
<210> 87
<211> 17

26029

tttcgtttcg ttggggg

téng hop

ttttegtttt cgttggggg

téng hop

tttttcgttt ttcgttgggg g

tdng hop

ttttttcgtt ttttcgttgg ggg

téng hop

tttttttcgt ttttttcgtt ggggg

tdng hop

ttttttttcg ttttttttcg ttggggg

tdng hop

ttttttttte gttttttttt cgttggggg

téng hop

tttttttttt cgtttttttt ttcgttgggg g

-05-

27

29

31

33

35

37

39

41



<212> ADN
<213> ADN

<400> 87
ggggggttcg

<210> 88
<211> 23
<212> ADN

<213> ADN
<400> 88
ggggggttcg
<210> 89
<211> 29
<212> ADN

<213> ADN

<400> 89
ggggggttcg
<210> 90
<211> 35

<212> ADN
<213> ADN

<400> 90
ggggggttcg
<210> 91
<211> 41

<212> ADN
<213> ADN

<400> 091
ggggggttcg
<210> 92
<211> 47

<212> ADN
<213> ADN

<400> 92
ggggggttcg
<210> 93
<211> 53

<212> ADN
<213> ADN

<400> 93
ggggggttcg
<210> 094
<211> 59

<212> ADN
<213> ADN

<400> 94
ggggggttcy

26029

téng hop

ttggggg

tdng hop

ttttcgttgg ggg

tdng hop

ttttcgtttt cgttggggg

téng hop

ttttcgtttt cgttttcgtt ggggg

tdng hop

ttttcgtttt cgttttcgtt ttcgttgggg g

tdng hop

ttttcgtttt cgttttcegtt ttcgttttcg ttggggg

téng hop

ttttcgtttt cgttttecgtt ttcgttttcg ttttegttgg ggg

tdng hop

ttttcgtttt cgttttcgtt ttcgtttteg ttttcgtttt cgttggggg

-96-

17

23

29

35

41

47

53

59



26029

<210> 095

<211> 65

<212> ADN

<213> ADN tdng hop

<400> 95
ggggggttcg ttttcgtttt cgttttegtt ttcgttttcg ttttegtttt cgttttegtt 60
gggg99 65
<210> 096
<211> 71

<212> ADN
<213> ADN tdng hop

<400> 96
ggggggttcg ttttecgtttt cgttttegtt ttegtttteg ttttcgtttt cgttttcgtt 60
ttcgttgggg g 71
<210> 97
<211> 29

<212> ADN
<213> ADN tdng hop

<400> 097

ggggggttcg ttttcgtttt cgttggggg 29
<210> 98

<211> 35

<212> ADN

<213> ADN tdng hop

<400> 98
ggggggtttc gttttttcgt tttttegttt ggggg 35
<210> 99
<211> 41

<212> ADN
<213> ADN tdng hop

<400> 99

ggggggtttt cgtttttttt cgtttttttt cgttttgggg g 41
<210> 100

<211> 47

<212> ADN

<213> ADN tbng hop

<400> 100

ggggggtttt tcgttttttt tttcgttttt tttttcgttt ttggggg 47
<210> 101

<211> 19

<212> ADN

<213> ADN tdéng hop

<400> 101
ggggggtttc gtttggggg 19

-97-



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

<400>

102
27

ADN
ADN

102

ggggggtttc

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

<400>

103
35

ADN
ADN

103

ggggggtttc

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

<400>

104
43

ADN
ADN

104

ggggggtttc

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

<400>

105
51

ADN
ADN

105

ggggggtttce

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

<400>

106
59

ADN
ADN

106

ggggggtttc

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

<400>

107
29

ADN
ADN

107

ggggggttcg

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

<400>

108
29

ADN
ADN

108

ggggggttcg

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

109
29

ADN
ADN

tdng hop

gttttttcgt ttggggg

tédng hop

26029

gttttttcgt tttttegttt ggggg

tdéng hop

gttttttcgt tttttcgttt tttegtttgg ggg

tdng hop

gttttttcgt tttttcgttt tttcgttttt tcgtttgggg g

téng hop

gttttttcgt tttttcgttt tttcgttttt tecgttttttc gtttggggg

téng hop

ttttgctttt gcttggggg

tdng hop

tgttgctgtt gctgggggg

téng hop

-08-

217

35

43

51

59

29

29



<400> 109
ggggggttcg
<210> 110
<211> 29

<212> ADN
<213> ADN
<400> 110
ggggggttcyg
<210> 111
<211> 29

<212> ADN
<213> ADN
<400> 111
gggggggtcyg
<210> 112
<211> 29

<212> ADN
<213> ADN
<400> 112
gggggggtcg
<210> 113
<211> 29

<212> ADN
<213> ADN
<400> 113
gggggggtcyg
<210> 114
<211> 29

<212> ADN
<213> ADN
<400> 114
gggggggtcyg
<210> 115
<211> 29

<212> ADN
<213> ADN
<400> 115
ggggggatcg
<210> 116
<211> 29

<212> ADN
<213> ADN
<400> 116
ggggggctcg

tattgctatt gctaggggg

tdng hop

tcttgctctt gctcggggg

tdng hop

ttgtcgttgt cgttggggg

téng hop

tggtcgtggt cgtgggggg

téng hop

tagtcgtagt cgtaggggg

tdng hop

tcgtcgtcegt cgtcggggg

téng hop

ttatcgttat cgttggggg

tdng hop

ttctcgttct cgttggggg

26029

-99-

29

29

29

29

29

29

29

29



<210> 117
<211> 29

<212> ADN
<213> ADN
<400> 117
ggggggttcg
<210> 118
<211> 17

<212> ADN
<213> ADN
<400> 118
ggggggttcyg
<210> 119
<211> 23

<212> ADN
<213> ADN
<400> 119
ggggggttcg
<210> 120
<211> 29

<212> ADN
<213> ADN
<400> 120
ggggggttcg
<210> 121
<211> 35

<212> ADN
<213> ADN
<400> 121
ggggggttcg
<210> 122
<211> 41

<212> ADN
<213> ADN
<400> 122
ggggggttcg
<210> 123
<211> 47

<212> ADN
<213> ADN
<400> 123
ggggggttcg
<210> 124
<211> 17

<212> ADN
<213> ADN

26029

téng hop

ttttcgtttt cgttggggg

tdng hop

taggggg

téng hop

tattcgtagg ggg

téng hop

tattcgtatt cgtaggggg

téng hop

tattcgtatt cgtattcgta ggggg

téng hop

tattcgtatt cgtattcgtattcgtagggg g

téng hop

tattcgtatt cgtattcgtattcgtattcg taggggg

tdng hop

-100-

29

17

23

29

35

41

47



<400> 124
ggggggttcg
<210> 125
<211> 23

<212> ADN
<213> ADN
<400> 125
ggggggttcyg

<210> 126
<211> 29
<212> ADN

<213> ADN
<400> 126
ggggggttcg

<210> 127
<211> 35

<212> ADN
<213> ADN

<400> 127
ggggggttcg

<210> 128
<211> 41

<212> ADN
<213> ADN

<400> 128
ggggggttcg

<210> 129
<211> 47

<212> ADN
<213> ADN

<400> 129
ggggggttcg

<210> 130
<211> 29

<212> ADN
<213> ADN

<400> 130
ggggggttcg

<210> 131
<211> 29

<212> ADN
<213> ADN

<400> 131
99999999cyg

<210> 132

26029

tcggggg

tdng hop

tcttcgtcgg ggg

téng hop

tcttcgtett cgtcggggg

tdng hop

tcttcgtctt cgtcttcgte ggggg

tdng hop

tcttcgtcectt cgtcttcgtcttecgtecgggg g

tdng hop

tcttcgtcectt cgtcttegtcttcecgtctteg tcggggg

téng hop

ttttcgtttt cgttggggg

téng hop

ttggcgttgg cgttggggg

-101-

17

23

29

35

41

47

29

29



<211> 29

<212> ADN
<213> ADN
<400> 132
ggggggaacg
<210> 133
<211> 29

<212> ADN
<213> ADN
<400> 133
ggggggcccg
<210> 134
<211> 29

<212> ADN
<213> ADN
<400> 134
ggggggttcg
<210> 135
<211> 29

<212> ADN
<213> ADN
<400> 135
ggggggttcyg
<210> 136
<211> 29

<212> ADN
<213> ADN
<400> 136

26029

tdng hop

ttaacgttaa cgttggggg

tdédng hop

ttcccgttce cgttggggg

tdng hop

ggttcgggtt cgggggggg

tdng hop

aattcgaatt cgaaggggg

tdng hop

ggggggttcg ccttcgectt cgccggggg

-102-

29

29

29

29





