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(57) Sang ché dé cap dén ché pham, vi du, dugc phim, chira phiic hop sinh hoc chta
025B. Ché pham nay c6 thé dugc st dung lam vacxin chong lai sy nhiém tring véi
ExPEC, va ¢6 thé con chira mot hodc nhiu phirc hop sinh hoc khac. Sang ché ciing dé cap
dén té bao chu khong nhan chira enzym (vi duy, glycosyltransferaza) duoc sir dung trong
qua trinh san xuat O25B. Té bao chu theo sang ché san xuat phtc hop sinh hoc 025B,
trong d6 phirc hop sinh hoc nay chtra 025B dugc lién két voi protein mang.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cép dén cAu tric clia khang nguyén O25B ctia E. coli, cling nhu
str dung O25B, phuong phép san xudt 025B, va phic hop sinh hoc chita O25B.
Céc tac gia sang ché d3 x4c dinh dugc cum gen cia E.coli chiu trach nhiém cho sy
san xudt 025B va xac dinh duge mot cach ddy du dic trung cu tric cia khang
nguyén O25B nay. Cu thé hon, sang ché dé cép dén axit nucleic c6 kha ning san
xuit O25B trong t& bao chi. Sang ché con @& cap dén té bao chi, vi du, té bao chu
duoc bién dbi tai tb hop, chira axit nucleic c6 kha niang san xuat 025B. Té bao chi
nay co thé dugc sur dung dé tao ra phtrc hop sinh hoc chira O25B dugc lién két véi
protein mang, ma ¢ thé duoc st dung trong, vi du, duoc phdm tri liéu (vi dy,
vacxin). Khang nguyén O25B theo sang ché con hitu dung dé tao ra khang thé, ma
c6 thé dugc sir dung, vi du, trong phuong phép tri liéu nhu tao mién dich thu dong
cho d6i tuong can didu tri. Sang ché con d& cap dén ché pham chira O25B, & dang
riéng 1& hoic két hop véi cac khang nguyén khac cia E.coli (vi du, O1, 02, va 06
va céc kiéu huyét thanh phu ctia chiing), dé sir dung trong phuong phép tri lidu, vi
du, tao ra chtng ngira cho vat cht dé chdng lai su nhiém khuén E.coli (vi du, E.coli
gdy bénh ngoai dudng rudt, nhu gdy bénh viém mang ndo).

Tinh trang k§ thuét ciia sang ché

Hang ndm, E.coli gy bénh ngoai duong rudt (Extraintestinal pathogenic
E.coli - EXPEC) gay ra rit nhidu cac bénh nhiém tring khac nhau ma c6 thé gay ra
su hoanh hanh cta bénh tat, ddn dén tir vong, va tiéu tén chi phi diéu tri lién quan
rat 16n. Nhidm trung duong tiét niéu 1 tinh trang bénh ly hay gip nhit ma ExPEC
gdy ra d6i v4i con nguoi. Tuy nhién, EXPEC cdn gay ra céc tinh trang bénh 1y ¢6
thé de doa dén tinh mang, nhu bénh viém mang nfo va sy nhiém tring.

Viéc vi khuén khang lai thudc dbi véi thudc khéng sinh 12 méi quan ngai 16n
trong trong cudc chién chdng lai sy nhiém khuan, va chiing E.coli khang da thubc
(Multi-drug resistant - MDR) ngay cang tré nén phd bién (xem, Schito et al., 2009,
Int. J. Antimicrob. Agents 34(5):407-413; va Pitout et al., 2012, Expert Rev. Anti.
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Infect. Ther. 10(10):1165-1176). Do d6, c6 nhu ciu dbi véi viéc phat trién loai
vacxin hidu qua chéng lai ExXPEC.
Ban chét ky thuit cia sang ché

Theo mdt khia canh, sang ché d& cip dén t& bao chil khong nhan chira axit
nucleic ma hoa enzym (vi du, glycosyltransferaza) c6 kha ning san xuét polysacarit
theo sang ché, O25B cuia E. coli. Sang ché con d& cép dén t& bao chu chira axit
nucleic ma héa enzym (vi du, glycosyltransferaza) c6 kha ning san xuét cac khéng
nguyén khac cta E. coli, vi du, 025A, O1, 02, va 06, va cac kiéu huyét thanh phy
ctia chung. Té bao chu theo sang ché c6 thé biéu hién mdt cach ty nhién axit
nucleic dic hidu cho su san xuét khéang nguyén O lién quan, hodc t€ bao chii c6 thé
duoc tao ra dé bidu hién axit nucleic nay, cu thé hon, theo mét s§ phuong 4n axit
nucleic nay khong twong ddng véi t& bao chi. Theo mét s& phuong an, t€ bao chi
theo sang ché chira axit nucleic ma héa enzym khac c6 hoat tinh dbi v6i qua trinh
N-glycosyl hoa cua protein, vi du, té bao chi theo sang ché c6 thé con chira axit
nucleic mi hoa oligosacaryl transferaza hodc axit nucleic mad hoda
glycosyltransferaza khac. Theo mot s& phuong 4n, t& bao chi theo sang ché chira
axit nucleic md héa protein mang, vi dy, protein ma oligosacarit va/hodc
polysacarit c6 thé dugc gén vao dé tao ra phiic hop sinh hoc. Theo mét phuong an
cu thé, t& bao chu 13 E. coli. duge mé ta trong muc “Té bao chu” dudi day.

Theo mdt phuong 4n cu thé, sang ché d& cap dén té bao chi khéng nhan
chira cum gen rfb(upec138) ctia E.coli (SEQ ID NO:12), hodc cum gen ma tuong
d6ng khoang hodc it nhét 13 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic
99% tuong ddng véi cum gen rfb(upec138) cia E.coli (SEQ ID NO:12). Theo mét
phuong 4n cu thé, t€ bao chii khong nhan chia trinh ty axit nucleic ma hoéa
oligosacaryl transferaza. Theo mot phuwong 4n cu thé khac, t& bao chii khdng nhan
con chura trinh tu axit nucleic ma hoéa protein mang chira trinh tu diéu hoa Asn-X-
Ser(Thr), trong d6 X c6 thé 1a axit amin bat ky trir Pro (SEQ ID NO:14); hoic
protein mang chira trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z
doc 1ap véi nhau duge chon tir axit amin ty nhién bt ky trir Pro (SEQ ID NO:15)
(xem, WO 2006/119987). Theo mdt phuong 4n cu thé, t& bao chi 14 E. coli.
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Theo mét phuong an cu thé khéc, sang ché d& cap dén té bao chii khong
nhan chira cum gen rfb(upec163) cua E. coli, hodc cum gen ma twong ddng khoang
hodc it nhét 1a 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99% tuong dong
v6i cum gen rfb(upecl63) cia E. coli. Theo moét phuong an cu thé, t& bao chu
khoéng nhan chira trinh ty axit nucleic ma héa oligosacaryl transferaza. Theo mot
phuong 4n cu thé khac, té bao chil khong nhan con chira trinh tu axit nucleic ma
hoa protein mang chira trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 1a axit
amin bt ky trir Pro (SEQ ID NO:14); hodc protein mang chira trinh ty diéu hoa
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc lap véi nhau duge chon tir axit
amin ty nhién bt ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mot
phuong 4n cu thé, té bao chu 13 E. coli.

Theo mdt phuong 4n cu thé khéc, sang ché dé cap dén t& bao chu khong
nhan chita cum gen rfb(upecl77) cta E. coli, hodc cum gen ma tuong déng khoang
hoic it nhat 13 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99% tuong ddng
v6i cum gen rfb(upecl77) cta E. coli. Theo mot phuong an cu thé, t& bao chi
khong nhén chira trinh tu axit nucleic ma hoa oligosacaryl transferaza. Theo mot
phuong 4n cu thé khac, té bao chii khong nhan con chira trinh tu axit nucleic ma
hoa protein mang chira trinh ty diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit
amin bt ky trir Pro (SEQ ID NO:14); hosic protein mang chira trinh tu diéu hoa
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap v6i nhau duogc chon tir axit
amin ty nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mdt
phuong 4n cu thé, t& bao cha 13 E. coli.

Theo mdt phuong 4n cu thé khac, sang ché dé cap dén té bao chi khong
nhan dugc bién dbi tai t5 hop dé chira (vi dy, bang cach dua (bb sung) mot hoic
nhiéu vecto/plasmit vao trong t& bao cht) mot, hai, ba, bbn, hodc nhiéu hon cac gen
sau ddy (hodc axit nucleic ma twong ddng khoang hodc it nhit 1a 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hoac 99% tuong déng v6i mot trong sb cac gen sau
day): rm/B (SEQ ID NO:1), rm/D (SEQ ID NO:2), rmiA (SEQ ID NO:3), rmiC
(SEQ ID NO:4), wzx (SEQ ID NO:5), wek4 (SEQ ID NO:6), wekB (SEQ ID
NO:7), wzy (SEQ ID NO:8), wbbJ (SEQ ID NO:9), wbbK (SEQ ID NO:10),
va/hosic whbL (SEQ ID NO:11). Theo mdt phuong &n cu thé khac, té bao cha
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khong nhin chira trinh ty axit nucleic m& hoa oligosacaryl transferaza (vi du,
oligosacaryltransferaza khong twong ddng). Theo mot phuong 4n cu thé khac, té
bao chu khong nhin con chira trinh ty axit nucleic ma héa protein mang chira trinh
tu diéu hoa Asn-X-Ser(Thr), trong d6 X c¢6 thé 1 axit amin bit ky trir Pro (SEQ ID
NO:14); hodic protein mang chira trinh ty diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr),
trong d6 X va Z ddc 1ap voi nhau dugce chon tir axit amin ty nhién bat ky trir Pro
(SEQ ID NO:15) (xem, WO 2006/119987). Theo mdt phuong 4n cu thé, t€ bao chli
1a E. coli.

Theo mot phwong 4n cu thé khac, sang ché dé cap dén té bao chu khong
nhan dugc bién ddi tai td hop d& chira (vi du, bang cach dua mot hoic nhiéu
vecto/plasmit vao trong t& bao chi)) mét, hai, ba, bdn, hoic nhiéu hon céc enzym
sau day (i) dTDP-Glucoza 4,6-dehydrataza; (ii) dTDP-6-Deoxy-D-Glucoza 3,5-
epimeraza; (iii) Glucoza-1-phosphat thymidylyltransferaza; (iv) dTDP-4-
dehydrorhamnoza 3,5-epimeraza; (v) flippaza khéng nguyén O; (vi) dTDP-
Rha:Glc-Rha(Ac)-GlcNAc-UPP a-1,3-rhamnosyltransferaza; (vii) UDP-Glc:Rha-
GIcNAc-UPP a-1,3-glucosyltransferaza; (viii) polymeraza ctia khang nguyén O;
(ix) O-axetyl  transferaza; (x)  UDP-Glc:Rha-GIcNAc-UPP  a-1,3-
glucosyltransferaza;  va/hodc  (xi) dTDP-Rha:  GIcNAc-UPP  a-1,3-
rhamnosyltransferaza. Theo mot phuong 4n cu thé, t& bao chii khéng nhan chira
trinh tu axit nucleic ma hoa oligosacaryl transferaza (vi du, oligosacaryltransferaza
di ching). Theo mdt phuong 4n cu thé khéc, té bao chti khéng nhan con chita trinh
tur axit nucleic ma héa protein mang chia trinh tyr didu hoa Asn-X-Ser(Thr), trong
d6 X c6 thé 13 axit amin bat ky trir Pro (SEQ ID NO:14); hoic protein mang chtra
trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap v6i nhau
dugc chon tir axit amin tu nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mot phwong an cu thé, té bao chit 1a E. coli.

Theo mot s& phuong 4n, t& bao chii khong nhén theo séng ché dugc loai bd
hodc bit hoat chitc ning ctia mot hodc nhiéu gen. Xem muc “Nén di truyén” duéi
day. Theo mdt phwong 4n cu thé, mot hodc nhiéu trong sb cac gen waal, gen gtrA,

gen gtrB, gen gtrS, hodc cum gen rfb (hodc gen hodc gen trong cum rfb) dugc loai
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b6 hodc 1am bét hoat chitc ning tir bd gen cla té bao chi khéng nhan theo séng
ché.

Protein mang duoc biéu hién bai t& bao chi khong nhan theo sang ché c6 thé
1a duoc chon tir protein mang bét ky d& biét dbi véi nguoi cé hiéu biét trung binh
trong linh vuc k¥ thuat nay, vi du, ngoai doc t6 (Exotoxin) A dugc khir ddc tinh cia
P. aeruginosa (EPA; xem, vi du, Thssen, et al., (2010) Microbial cell factories 9,
61), CRM197, protein gin két maltoza (maltose binding protéin - MBP), giai doc t6
bach cau, giai doc t6 ubn van, tan huyét t§ dugc khir doc tinh cta S. aureus, yéu tb
két cum A, yéu t6 két cum B, FimH cta E. coli, FimHC cua E. coli, doc t6 dudng
rudt khong bén nhiét cia E. coli, bién thé dugc khir ddc tinh ciia doc t6 duong rudt
khong bén nhiét cta E. coli, tiéu don vi B ctia doc t§ cholera (Cholera toxin B -
CTB), doc td cholera, bién thé dugce khir déc tinh cua ddc t6 cholera, protein Sat
ctia E. coli, ving chd cla protein Sat cia E. coli, Pneumolysin cua Streptococcus
preumoniae va bién thé duoc khir doc tinh ctia chiing, AcrA cta C. jejuni, va
glycoprotein tu nhién cta C. jejuni. Theo mot phuong an cu thé, protein mang duoc
biéu hién bdi té bao chii khong nhan theo sang ché 13 ngoai doc t6 duoc khir doc
tinh ctia Pseudomonas (EPA). Theo mét sb phuong 4n, protein mang cla t& bao
cht theo sang ché chua trinh tu tin hiéu (trinh ty dich) dé hudng protein mang vao
trong chu chét cia té bao chi. Theo mét phuong an cu thé, trinh ty dich 1a tir DsbA
cta E. coli, porin A 16p mang ngoai cua E.coli (outer membrane porin A - OmpA),
protein gén két maltoza ctia E.coli (MalE), pectat lyaza ctia Erwinia carotovorans
(PelB), FlgI, NikA, hodc endoxylanaza cia Bacillus sp. (XynA), doc t6 LTIIb
dudng rudt khong bén nhiét cta E. coli, endoxylanaza XynA cla Bacillus, hodc
flagellin ctia E.coli (Flgl). Theo mot sb phuong én, trinh tu axit nucleic mé hoa
protein mang dugc biéu hién béi té bao chi theo séng ché duoc bién dbi (vi du,
bing k¥ thuat tai t6 hop) d& ma héa mot hodc nhiéu trinh ty diéu hoa Asn-X-
Ser(Thr), trong d6 X c¢6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); va/hogc
trinh ty diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap v6i nhau
duge chon tir axit amin ty nhién bt ky trir Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mot s& phuong an, protein mang duge biéu hién béi té bao chu
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theo sang ché chtra hai, ba, bdn, nim hodc nhiéu hon céc trinh tu diéu hoa nay.
Xem, muc “Protein mang” dudi day.

Theo mdt khia canh khéc, sang ché dé cap dén phuong phép san xuét protein
mang dugc N-glycosyl héa (con duge goi 1a phic hgp sinh hoc) ma chira protein
mang (vi du, EPA) duoc tao lién két thong qua nguyén tir N v6i khang nguyén O
cua E.coli (vi du, O25B cta E. coli), phuong phap nay bao gbm budc nudi ciy té
bio chii theo sang ché dudi cac didu kién thich hop d& san xuét protein, va tinh ché
protein mang dugc N-glycosyl héa. Phuong phép san xuét protein bang cach sir
dung té bao chu, vi du, E. coli, va phan lap protein dugc tao ra bdi té bao chu, 1a da
biét trong linh vuc k¥ thuit ndy. Xem myc “Té bao chu” dudi day.

Theo mét khia canh khéc, séng ché dé cap dén phirc hop sinh hoc dugc tao
ra béi té bao chu theo sang ché. Theo mét phuong 4n cy thé, sang ché dé cap dén
phitc hop sinh hoc chira protein mang (vi du, EPA) dugc tao lién két théng qua
nguyén ttt N véi O25B cua E. coli. Xem muc “Phirc hop sinh hoc” dudi déy.

Theo mdt phuong 4n cu thé, sing ché & cap dén phtrc hop sinh hoc
(“bioconjugate™) chira protein mang (vi du, EPA) duogc lién két v6i hop chét co
cbng thirc O25B, nhu dugc thé hién dudi day:

D-Glc

‘P’ D-Glc —» L-Rha2Ac — D-GIcNAc <]—>
T n

L-Rha

trong d6 n 13 sb nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mdt phuong an cy thé,
protein mang dugc tao lién két thong qua nguyén tir N v6i khang nguyén O cia
cong thirc O25B.

Theo mdt phuong 4n cu thé khéc, sang ché dé cap dén phac hop sinh hoc
chira protein mang (vi du, EPA) duoc lién két véi hop chét c¢6 cong thirc 025B°,
nhu dugc thé hién duéi day:
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D-Glc
Bl6
B o (04
D-Glc — L-Rha2Ac — D-GIcNAc
4 1,3 1,3 n1
ocT 3
L-Rha

trong d6 n 13 s& nguyén c6 gid tri nim trong khoéng tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 &én 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hoic 15 dén 20. Theo mot phuong 4n cu thé,
protein mang dugc tao lién két théng qua nguyén ti N voi khang nguyén O clia
cong thirc O25B°.

Theo mdt khia canh khéc, sang ché d& cap dén khang nguyén O dugc phan
lap tir chung EXPEC E. coli, trong d6 chiing ndy tao ra O25B. Theo mét phuong an
cu thé khac, sang ché d& cap dén khang nguyén O dugc phan l4p tir chung E.coli
upec138. Theo mdt phuong 4n cu thé, sang ché @& cép dén khang nguyén O dugc
phén 14p tir chuing E.coli upec163, Theo mét phuong an cu thé khac, sang ché dé
cap dén khang nguyén O dugc phan l4p tr ching E.coli upecl77. Xem muc
“Khang nguyén O cua E. coli” duéi day.

Theo mot khia canh khac, sang ché d& cap dén hdn hop céc dai phén tir
(“macromolecule”) dugc phén 1ap c6 cong thirc O25B, nhu dugc thé hién dudi day:

D-Glc

+ D-Glc — L-Rha2Ac — D-GIcNAc %—>
. T n

L-Rha

trong d6 n 1a s6 nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mét phuong &n cy thé, n
ctia it nhat 80% cua cac dai phén tir trong hdn hop nam trong khoang tir 1 dén 30, 1
dén 20, 1 dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5
dén 25, 10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dn 20.

-8
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Theo mét khia canh khéc, sang ché dé cap dén hén hop céc dai phan tir dugc
phén 1ap c¢6 cong thirc 025B°, nhu duge thé hién dudi day:

D-Glc
B|6
B o o ]
D-Glc ——» L.-Rha2Ac — D-GIcNAc >
4 13 13 J
ol 3
L-Rha

trong d6 n 1a s6 nguyén c6 gia tri nim trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dn 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mét phwong 4n cu thé, n
cta it nhit 80% cuia cac dai phan tir trong hdn hop nam trong khoang tir 1 dén 30, 1
dén 20, 1 dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5
dén 25, 10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20.

Theo mot khia canh khéc, sang ché dé cap dén phuong phép tao ra khéng thé
khang O25B bang cach sir dung 025B va/hodc phirc hop sinh hoc chira O25B.
Sang ché con dé cip dén khang thé dugc tao ra theo phuong phap ndy. Xem muc
“Khang thé khang O25B” duéi day.

Theo mdt khia canh khac, sang ché d& cap dén ché phdm, vi du, ché phim
dwoc dung (sau day, con goi 1a duge phim), chita phitc hop sinh hoc theo séng ché
va/hodc dai phan tr (hodc hdn hop cla ching) theo séng ché. Xem muyc “Ché
pham” dudi day.

Theo mdt phuong an cu thé, sang ché dé cap dén ché phém, vi du, dugc
phm, chtra dai phan tit chtra cu triic ¢6 cong thire O25B:

D-Glc

‘{—V D-Glc — L-Rha2Ac — D-GIcNAc %—V
T n

L-Rha
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trong d6 n 1a s6 nguyén c6 gia tri nim trong khoang tir 1 dn 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hogc 15 dén 20.

Theo mot phuong 4n cu thé khac, sang ché d& cap dén ché phim, vi du, duoc

phim, chira dai phan tir chira cAu triic ¢ cong thirc O25B’:

D-Glc
B|6
B o o
D-Glc — L-Rha2Ac —— D-GIcNAc
4 1,3 1,3 n1
OLT 3
L-Rha

trong d6 n 13 sb nguyén c6 gia tri nim trong khoang tir 1 dén 30, 1 dén 20, 1 d&én
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20.

Theo mdt phuong an cu thé khac, sang ché dé cap dén ché pham, vi dy, duge
phim, chita phtrc hgp sinh hoc theo séng ché, trong d6 phitc hop sinh hoc nay chira
protein mang (vi du, EPA) dugc lién két v6i hop chét c6 cong thirc O25B, nhu
duogc thé hién dudi day:

D-Glc

+ D-Glc —» L-Rha2Ac — D-GIcNAc ‘}—>
T n

L-Rha

trong d6 n 13 s& nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mot phwong 4n cu thé,
protein mang dugc tao lién két thong qua nguyén tit N véi khang nguyén O c6 cong
thirc O25B°.

Theo mdt phuong an cu thé khac, sang ché dé cap dén ché phim, vi du, dugc

pham, chtra phirc hop sinh hoc theo sang ché, trong d6 phtic hop sinh hoc nay chira
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protein mang (vi du, EPA) duoc lién két véi hop chét c6 cong thirc 025B°, nhu

duoc thé hién duéi day:

D-Glc
Bl6
B o o ]
D-Glc — L-Rha2Ac —— D-GIcNAc —
4 1,3 1,3 | n1
ol 3
L-Rha

trong d6 n 13 s§ nguyén c6 gia tri nAm trong khoang tir 1 dén 30, 1 dén 20, 1 &én
15,1 &én 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 &n 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodic 15 dén 20. Theo mot phuong an cy thé,
protein mang duoc tao lién két théng qua nguyén tit N véi khang nguyén O c6 cong
thirc O25B°.

Theo mdt s& phuong 4n, duoc phdm theo sang ché chta mot hodc nhiéu
khang nguyén O khac cta E. coli, trong d6 khang nguyén nay khong phai la O25B
(vi du, cong thirc O25B hodc cong thitc O25B°), vi du, khéang nguyén O tir E.coli
(vi du, ExPEC) khac véi khang nguyén tir kiéu huyét thanh O25B cua E. coli,
va/hodc mot hodc nhidu phirc hop sinh hoc chita protein mang dugc lién két véi
khing nguyén O cia E. coli, trong d6 khéng nguyén nay khong phai 1a O25B (vi
du, cong thirc 025B hoiic cong thirc 025B°). Duge phdm ndy cé thé chtra mot hodc
nhiéu dai phan tir khac chira khang nguyén O ctia EXPEC va/hodc mdt hodc nhiéu
phtrc hop sinh hoc khéc, vi dy, dai phéan tit O1A, 02, va/hodc 06 va/hodc phirc hop
sinh hoc O1A, 02, va/hoac O6.

Theo mot phuong 4n cu thé, sang ché @& cap dén ché pham, vi dy, duge
phim, chra mot hodc nhiéu dai phan tr khic chita khdng nguyén O cta ExPEC
va/hodc mot hodc nhiéu phirc hop sinh hoc khéc, cling véi dai phan tr 025B (vi dy,
dai phén tir chita cong thirc O25B hodc cong thitc O25B”) va/hodc phitc hop sinh
hoc 025B (vi du, phirc hop sinh hoc chira protein mang duoc lién két véi cong thirc
025B hoic cdng thirc 025B”), trong d6 dai phan tir khac nay chira ciu tric dugc
chon tir nhém bao gdm:

a. Cong thirc O25A
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D-Glc

+ D-Glc —» L-FucNAc — D-GIcNAc 4]—>
T n

L-Rha
b. Cong thuc O1A

+ L-Rha— L-Rha— L-Rha —> D-GICNAC4——>
T n

D-ManNAc
C. Cong thuc O1B

+ L-Rha — L-Rha— D-Gal —» D-GIcNAc ‘J—'V
T n

D-ManNAc
d. Cong thirc O1C

+ L-Rha—» | -Rha—» D-Gal —» D-GIcNAc -]—»
T | n

D-ManNAc
e. Cong thirc O6Glc

+ D-GalNAc —» D-Man— D-Man —» D-GIcNAc ~}—>
T :
D-Glc
f. Cong thitc O6GIcNAc

+ D-GalINAc —» D-Man— D-Man ——» D-GIcNAc ~]—>
T :
D-GIcNAc

g. Cong thuc 02
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+ L-RTha —» | -Rha— L-Rha — D-GIcNAc *}—>

n

D-Fuc3NAc

Theo mot phuong 4n cu thé, sang ché d& cap dén ché pham, vi dy, dugc
pham, chira mét, hai, ba, bdn, nim, sdu, hoic bay dai phan tir hoic phitc hop sinh
hoc chira dai phén tir ndy, cling v&i dai phan tir O25B (vi dy, dai phén tir chira cong
thirc O25B hodc cdng thitc 025B”) va/hodc phuc hgp sinh hoc O25B (vi du, phirc
hop sinh hoc chira protein mang dugc lién két véi cong thitc O25B hogic cong thirc
025B”), trong d6 dai phén tir khéc nay chira cAu tric dwgc chon tir nhém bao gdm:

a. Cong thuc O25A°

D-Glc
Ble
LP»D Gle — = L-FucNAC —
- —»| -IFUC cC —»)-
2 c 13 13 D-GIcNACc 1
o 3 n
L-Rha

b. Cong thac O1A°

B o o B
- —_— - ——» | -Rha ——» D-GIcNA
‘;{VL RfTa 13 L-Rha 13 a 14 GIcNAc n1

Bl 2
D-ManNAc

C. Cong thuc O1B’

B o o
L-Rha L> L-Rha—— D-Gal ——» D-GIcNAc
3 T 1,2 1,2 1,3 n1

Bl 2
D-ManNAc

d. Coéng thirc O1C’

B a a o
- —_—| - ——» D-Gal ——» D-GIcNA
?PLRT 12 L-Rha 13 a 13 GlcNAc n1

Bl 2
D-ManNAc
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e. Cong thirc O6Glc’

o
D-GalNAc —a—> D-Man %—» D-Man —B—b D-GIcNAc %

14 13 1, 1,3 1
n
Bl1,2

D-Glc
f. Cong thirc O6GIcNAc’

o B
D-GalNAc —i-> D-Man —1BT> D-Man —» D-GIcNAc ‘]—>

14 1,3 , 1,3 1
n
B[1,2

D-GIcNAc
g. Cong thirc 02’

o
P L-Rha ——» L-Rha——»L-Rha P DGiNAC
3 T 12 1,3 1,4 1

n
af2
D-Fuc3NAc

Theo mdt phuong 4n cu thé khéc, sang ché dé cap dén ché pham, vi dy, dugc
pham, chira (i) dai phan tr 025 (vi du, O25A hozc O25B), hodc phitc hgp sinh hoc
chira 025 (vi dy, O25A hodc O25B) va (ii) dai phan t&r O1 hodc phtrc hgp sinh hoc
chtra O1. Theo mét phuong 4n cu thé, dai phan tir O25 nay 14 dai phan tir O25B.
Theo mét phwong 4n cu thé khéc, dai phan tir O1 ndy 13 O1A. Theo mdt phuong 4n
cu thé khéc, dai phan tir O1 nay 1a O1B. Theo mdt phuong 4n cu thé khéc, dai phan
t Ol nay la O1C.

Theo mdt phuong an cu thé khac, sang ché d& cap dén ché pham, vi du, dugc
pham, chira (i) dai phén tir 025 (vi du, O25A ho#ic 025B), hodc phic hgp sinh hoc
chira 025 (vi dy, O25A hodc O25B) va (ii) dai phan tir O2 hoédc phirc hgp sinh hoc
chtra O2. Theo mét phuong 4n cu thé, dai phan tir 025 nay 1 dai phan tir O25B.

Theo mdt phuong an cu thé khac, sang ché dé cap dén ché phém, vi du, duogc
pham, chira (i) dai phan t&r 025 (vi du, O25A hozc O25B), hodc phirc hop sinh hoc
chira 025 (vi du, O25A hodc O25B) va (ii) dai phan tit O6 (vi du, dai phan tir O6
chira monosacarit Glc phan nhanh (O6GlIc) hodc monosacarit GIcNAc phén nhanh
(O6GIcNAC)) hodc phtic hgp sinh hoc chira O6. Theo mgt phuong an cu thé, dai
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phéan tir O25 nay la dai phan tir O25B. Theo mdt phuwong an cu thé khac, dai phan
tir O6 nay la dai phan tir O6 chira monosacarit Glc phan nhanh (O6Glc).

Theo mét phuong 4n cu thé khac, sang ché d& cap dén ché phim, vi dy, duoc
phim, chira it nhit hai trong sb cic thanh phan sau: (i) dai phan tir 025 (vi dy,
O25A hoidc 025B) hodc phirc hop sinh hoc chita 025 (vi dy, O25A hodc 025B);
(ii) dai phan t& O1 hodc phirc hgp sinh hoc chtra O1; (iii) O2 hogc phirc hgp sinh
hoc chira O2; va/hoic (iv) dai phan tir O6 (vi du, dai phén tir O6 chira monosacarit
Glc phin nhanh hoic monosacarit GIcNAc phan nhanh) hodc phirc hop sinh hoc
chtra 06. Theo mdt phuong an cu thé, dai phan tir O25 nay 1 dai phan tit O25B.
Theo mét phuong 4n cu thé khac, dai phan tir O1 ndy 13 O1A. Theo mdt phuong an
cu thé khac, dai phan tir O1 nay 12 O1B. Theo mdt phuong an cu thé khac, dai phan
tir O1 nay 13 O1C. Theo mdt phuong 4n cu thé khéc, dai phan tir O6 ndy 1a dai phan
tir O6 chira monosacarit Glc phan nhanh (con dugc goi 1a O6Glc).

Theo mot phuong 4n cu thé khéc, sing ché d& cap dén ché pham, vi dy, dugc
phém, chira dai phan tr O25B, dai phan tir O1A, dai phan tir O2, va dai phén tir O6
chtra monosacarit Glc phan nhanh. Theo m6t s6 phuong 4n, dai phan tit ndy dugc
tao phirc hgp véi protein mang.

Theo mdt khia canh khac, sang ché d& cap dén phuong phép ngin ngira sy
nhiém tring cho d8i twong, vi du, ngudi, do EXPEC gy ra, bao gdm budc cho d6i
twong st dung luong hiru hidu v& mit dugc dung ctia ché phim (vi du, ché pham
gy mién dich) theo sang ché. Xem muc “Tri liéu két hop” dudi day.

Theo mot khia canh khac, sang ché d& cap dén phuong phap didu tri su
nhidm tring cho dbi tugng, vi du, ngudi, trong d6 dbi twong bi nhiém tring béi
ExPEC, bao gbm budc cho d6i tuong st dung luong hitu hiéu vé mit duoc dung
ctia ché phidm (vi du, ché phim gy mién dich) theo sang ché. Xem muc “Trj liéu
két hop” dudi day.

Theo mot khia canh khac, sang ché d& cap dén phuong phép tao ra dap g
mién dich chéng lai EXPEC cho dbi tuong, vi dy, ngudi, bao gém bude cho ddi
tuong st dung lugng hitu hi€u vé mit duoc dung cia ché pham (vi dy, ché phém

gy mién dich) theo sang ché. Xem muc “Trj liéu két hop” dudi day.
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Theo mot khia canh khéc, sang ché dé cap dén phuong phép tao ra sy san
xuét khang thé thuc bao opsonin chéng lai EXPEC cho dbi tugng, vi dy, ngudi, bao
gém bude cho dbi tuong sir dung luong hitu hidu vé& mit duge dung coa ché phém
(vi dy, ché phdm gy mién dich) theo sang ché. Xem muc “Tri liéu két hop” dudi
day.

MO ta viin tit cac hinh vé

Fig.1: Con dudng sinh téng hgp O25A. Céc miii tén thé hién mbi qué trinh
chuyén hoa enzym, trong d6 tén clia enzym dugc thé hién. Pudng duge hoat hoa
bang nucleotit dugc tao ra trong t& bao chit béng enzym dugc tao ra trong cum
khéng nguyén O hoic bing cich duy tri enzym céia té bio chi Gram am.
Glycosylphosphat transferaza (WecA) dua D-GIcNAc phosphat vao undecaprenyl
phosphat (UP), tao ra GIcNAc-UPP. Sau do, glycosyltransferaza ddc hiéu con kéo
dai phan tir UPP-GIcNAc bing cach bd sung monosacarit ma tao ra don vi lap lai
sinh hoc (BRU) oligosacarit (WekABC WbuB). Thr tu dugce thé hién cua enzym
khong dugc diing dé chi trinh tur c4c sy kién x4y ra trong qua trinh tong hgp BRU
(dugc thé hién bang <>). Sau d6, BRU duogc 14t vao trong chu chét bing Wzx. Wzy
tring hop tuyén tinh BRU ctia chu chét @ tao ra khang nguyén polysacarit O. D
dai cta polyme dugc kiém soat bing Wzz. Céc oligo va polysacarit trong vi khuin
duoc két hop trén UPP va sau d6 dugc chuyén dé phan tir khac, cu thé hon, nén
chung tao ciu trac UPP cho oligo- va polysacarit trong vi khuan. Trong E. coli, va
hau hét cac vi khudn Gram am khac, khang nguyén O dugc van chuyén tir UPP dén
11 lipit bing enzym WaalL cua E.coli dé tao ra lipopolysacarit (LPS).

Fig.2: Cum /b, cAu triic, va con dudng tong hop khang nguyén O phu thudc
vao wzx/wzy, duge minh hoa bang cum /b O25A va khang nguyén O clia E. coli,
trong d6: A. thé hién céu tric cum rfb cta ching E47a cta E. coli, nam gita gen
galF va gnd. Gen duogc thé hién dudi dang cac miii tén va viéc dién thém ky tu
dugc thé hién theo chirc ning cia san phdm gen: gen mau den 13 cho qué trinh sinh
tdng hop monosacarit dugc hoat héa bang nucleotit ma khoéng tham gia vao qué
trinh duy tri b6 danh muc cia E.coli (ma dugc ma hoa trong hé gen), soc chéo
tring/den 13 glycosyltransferaza chiu trach nhiém viéc chi b sung don vi

monosacarit cho BRU, flippaza wzx va polymeraza wzy; B. Céu tric héa hoc cia
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BRU cuia khang nguyén O25A O nhu d3 dugc md ta (xem, Fundin et al., 2003,
Magnetic Resonance in Chemistry 41, 4).

Fig.3: A. Chu tric 025A, 025B, va 016 BRU. B. Sy so sanh cum sinh tong
hop khéng nguyén O (cum rfb) gitta O25A, O25B, va 016. Gen v6i mau den 1a gen
tham gia vao qu4 trinh sinh tdng hop monosacarit dugc hoat hoa béng nucleotit, soc
chéo duogc cho 1a gen glycosyltransferaza, mau xam th& hién gen van chuyén hosc
xit Iy BRU, va soc dimg thé hién tinh twong dbng cta O-axetyltransferaza. Khung
mau xam thé hién ty 18 v& tinh twong dong 16n hon 25% gifta cac gen; céc tri sé cu
thé ciing duoc thé hién. Cac miii tén nhé mau x4m va den thé hién vi tri bét cap
theo kiéu ctia céc oligonucleotit PCR d6i v6i ving 3’ cua wzy (ddc hiéu O25A va
025B) va 025B (déc hiéu O25B).

Fig.4: Sy phan b kiéu huyét thanh tir nghién ctru dich t8 hoc. Kiéu huyét
thanh cua khang nguyén O cla E.coli dugc xac dinh trong cac mau clia nhém ngudi
cin cho mAu UTI duge phan loai theo s6 1an xuat hién.

Fig.5:. Phan tich nhudm mau Silver vd Western cuia LPS tur mau phan 13p
1am sang véi kiéu hinh ngung két duong tinh véi 025. S6 luong ching duge thé
hién trén lan gel. M&i dong dugc phat trién va sinh khéi duge chudn héa OD duge
thu hoach béng cach ly tim. Cdac vién nho dugc hoa tan trong dung dich dém
Lammli SDS PAGE va dugc xtt Iy bing proteinaza K d¢ thity phan tat ca protein
trong mau. Phuong phap nhudm mau bac chuén duge str dung cho gel PAGE duge
thé hién trong A, va viéc 14y mAu thim do clia mang nitroxenluloza chira chét van
chuyén dién tir tir gel lam viéc ddng nhét bang huyét thanh mién dich ngung két
025 ¢6 ban trén thi trudng dugc thé hién trong B.

Fig.6: Cac vét HPLC 2AB clia cac miu 025A va O25B. Céc méu LLO duoc
d4nh diu bang 2AB tlr cAc chung upec138 (dudng chidm chdm) va upec436 (dudng
nét dam) duoc tao ra. Cac dinh duge xac dinh va c4u trac BRU tuong tmg dugce xic
dinh tir md hinh phdn manh MS/MS dugc mo ta chi tiét trong Fig.7 bang cac miii
tén.

Fig.7: Cac phAn manh ion MS/MS thu dugc tir cdc dinh dugc thé hién trong
Fig.6 tai thoi diém qu4 trinh rira gidi 50 va 60 phut cia cac ion gbc m/z=1022 (A;
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tir chiing upec138) hodc m/z=1021 (B; tir ching upec_436). Céc ion dugc thé hién
theo hinh mAu ctia BRU gia dinh.

Fig.8: Qud trinh deaxetyl hoa miu LLO dugc danh déu béng 2AB thu dugc
tir mau phan 1ap 14m sang duong tinh v6i O25B. Pinh ddc hi¢u O25B tai thoi diém
rira giai 50 phut thu dugc tr LLO dugc danh déu bang 2AB cta mau phan 13p 14m
sang v6i kiéu gen 025B dugc thu gom, va dugce phén tich bang HPLC pha thudng,
sau d6 xur Iy vai (dudng nét ddm) hodc khong xir 1y véi (dudng chdm chdm) NaOH
@& thity phan céc nhém theo chuong trinh ND Cal’s Special Patent Program.

Fig.9: Su phén tich thanh phin monosacarit ciia phitc hgp sinh hoc 025A va
025B. Phirc hgp sinh hoc 025 dugc tao ra, dugc tinh ché, va dugc xir Iy aé phén
tich thanh phdn monosacarit. Cac vét HPLC C18 cua céc mAu dugc thé hién. 025A
(duong nét dam) va O25B (dudng chAm chim) thu dugc cic mau dugc so sanh dbi
v6i hdn hop clia cidc monosacarit tir cic nguoén thuong mai (Gle, GlcNAc, Rha,
FucNAc). Thoi gian rira giai cilia monosacarit dugc thé hién bang cac mili tén.

Fig.10: P4c trung cua phuc hgp sinh hoc O25A. Lugng cudi duge tinh ché
cia phirc hop sinh hoc 4S-EPA-O25A dugce phén tich bing SDS PAGE va dugc
hién thi héa bang qua trinh nhudm truc tiép véi Coomassie (C) va phuong phép
Western Blot bang cach sir dung huyét thanh mién dich khang EPA hodc huyét
thanh mién dich khang O25.

Fig.11: Pic trung clia phtc hgp sinh hoc O25B. Luong cubi duoc tinh ché
clia phirc hop sinh hoc 4S-EPA-O25B dugc phén tich bang SDS PAGE va duoc
hién thi héa bang qua trinh nhudém truc tiép véi Coomassie (C) va phuong phap
Western Blot bing cach sitr dung huyét thanh mién dich khéng EPA hodc huyét
thanh mién dich khang 025.

Fig.12: Qu4 trinh sinh téng hop gen khang nguyén O O1 va céu trac hoa
hoc. A. Cum 7/b va céc gen hai bén ctia chung E.coli O1A G1632 (Ma s6 nhan biét
dic hiéu No. GU299791) dugc thé hién. Céc ky hiéu soc mau, mau den va mau
x4m 13 gidng vé6i cac ky hiéu trong Fig.2, duge md ta trén day. B. CAu tric hoa hoc

BRU cua cac kiéu huyét thanh phu O1 dugc thé hién.
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Fig.13: Qua trinh phan tich LPS tr mAu phan 1ap 1am sang véi kiéu hinh
ngung két duong tinh v6i O1. A. Su nhudém bang bac va B. Phuong phép Western
Blot bing céach sir dung huyét thanh mién dich khang O1.

Fig.14: Qua trinh x4c dinh O1A trong miu phan 14p 14m sang O1. Cac mau
LLO dugc danh ddu bang 2AB tir mAu phan 14p 1am sang O1 dugc phén tich bing
léy diu LLO. A. Céc vét HPLC pha thudng sau 60 phit dugc thé hién. Pudng co
s& d6i véi timg mAu duge dich chuyén d& hién thi hoa cac dinh ciing dich chuyén.
S lugng upec thé hién ching 14m sang. B. Cac phén manh ion MS/MS c6
m/z=1849,6 (San phim cong Na+). Hinh mAu thé hién md hinh phén manh ion va
su bé gy lién két glycosit ¢ thé xay ra trong oligosacarit cia 2 BRU ciia O1A.

Fig.15: Phuc hgp sinh hoc O1. Thir nghi¢ém biéu hién & mic d6 nhéd cta
glycoprotein EPA-O1 bing té bao E.coli (W3110 Arfb016::r/bO1 Awaal) dugc
bién d6i bang plasmit biéu hién EPA (pGVXN659) va nam plasmit khac nhau biéu
hién pgIB: A, p114: sy biéu hién khong codon (don vi ma) dugc t61 uu hoa, HA tag
chira pgIB; B, p939: codon dugc t61 wu hoa, HA tag chira pglB; C, p970: codon
duoc t6i vu hoa, HA tag duoc loai bé pglB; D, codon duge t8i vu hoa, HA tag
chtra, vi tri glycosyl hoa ty nhién N534Q dugc loai bé pglB; va E, codon duge t6i
uvu héa, HA tag dugc loai bo, vi tri glycosyl hoa ty nhién N534Q duoc loai bod
pglB. Cac té bao dugc phat trién va dugc cam (g bang arabinoza va IPTG, sau d6
i qua dém & 37°C, céc té bao duge thu hoach va cac phin chiét protein chu chét
duoc tao ra. Sau do, cac phan chiét duoc tich bang SDS PAGE, dugc chuyén dén
mang nitroxenluloza bing cach dién tham, va dugc phat hién mién dich bang cach
sir dung huyét thanh khang EPA.

Fig.16: Phitc hop sinh hoc dugc mé ta trong Fig.15, dugc phét hién bang
huyét thanh khang O1.

Fig.17: Céu tric héa hoc va gen 06. A. Cum sinh téng hop khang nguyén O
(cum rfb) va cac gen hai bén cua E.coli CFT073 (Ngin hang dit liéu gen
AE014075.1). Chirc ning gen dugc gia dinh theo BLAST dugc thé hién va gen dic
hiéu cho qué trinh sinh tbng hop khang nguyén O 06 dugc thé hién. B. Cu tric
héa hoc cuia ciu tric BRU 06 duoc md ta (Jann et al., Carbohydr. Res. 263 (1994)
217-225).
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Fig.18: Qua trinh xac dinh O6 véi céc miu LLO dugc danh ddu bing Glc.
2AB phén nhénh tir 06 mAu phén 14p 14m sang dugc phan tich bang ly déu LLO.
A. Céc vét HPLC pha thudng tir 60 phut sau d6 thé hién. Cac phan chiét dugc tao
ra tir ching d6i chimg CCUG11309 (dudng nét ddm nho) va 11311 (duong nét dut)
chira cac nhanh Glc va GIcNAC. Sy chdng 14p cho thdy sy khac nhau rat & vé thoi
gian rira giai cua cdc BRU dugc xac dinh. B. Cac phén chiét tir m3u phan 13p 14m
sang nhu dugc thé hién bang sb lugng upec dugc so sanh véi chung d6i chimg tir
A.

Fig.19: Qua trinh sinh tong hgp gen khéng nguyén O O2 va ciu truc héa
hoc. A. Cum sinh tong hop khéng nguyén O (cum r/b) va cac gen hai bén cla
chiung E.coli G1674 (ma s6 nhén biét dic hiéu No. GU299792). Cac ky hiéu soc
mau, mau den va mau xam 13 nhu dugc mé ta trong cac Fig trén day (vi dy, Fig.2).
B. Céu tric hoa hoc BRU ctia khang nguyén O2.

Fig.20: Qua trinh phéan tich LPS tir mAu phan lap 14m sang v&i kiéu hinh
ngung két duong tinh v6i O2. A. Sy nhudm bang bac. B. Phuong phap Western
Blot bing cach str dung huyét thanh mién dich khéng O2.

Fig.21: Qua trinh phan tich OPS tr ching W3110 Awaal
ArfbW3110::7502 AwekS. Séc ky dd ciia qué trinh phan tich LLO dugc danh dau
bang 2AB bing HPLC pha thudng dugc thé hién.

Fig.22: Qué trinh nhén dang LPS ctia 025A va 025B bing huyét thanh mién
dich MBP khang O25A va khang O25B trong phéan tich Western Blot. Hai mang
nitroxenluloza ma thu dugc sau qué trinh chuyén dich dién tir ctia LPS, cac mau
duoc tao ra tir upec436 (025A) va upec138 (025B) va dugc tach bang SDS-PAGE.
M6 hinh tai 13 gibng nhau cho ca hai mang, lan bén trdi: LPS cuia O25A tir
upec438, lan gitta: LPS cta O25B tir upec 138. Phirc hop sinh hoc MBP dugc su
dung cho qué trinh tao mién dich & thd. TAm bén trai: huyét thanh mién dich MBP
khang O25B; tdm bén phai: huyét thanh mién dich MBP khéng O25A.

Fig.23: Phd MS/MS cta OPS ciia O2 BRU. Phé MS/MS ciia san phim cong
Na+ v6i m/z= 989,4 tir dinh rira giai & phut 43,5 phut tir cac phan chiét LLO dugc
danh diu bing 2AB tir ching CCUG25. Hinh miu O2 BRU va céc ion Y di kém

dugc thé hién gitp xac dinh trinh ty monosacarit mong mubn.
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Fig.24: Phirc hgp sinh hoc EPA chira khang nguyén O1A, 02, va O6 dugc
st dung trong nghién ctru tién 1am sang. Polysacarit OPS dugc tao ra va dugce tinh
ché, va duoc phan tich bang SDS PAGE va dugc hién thi héa bing cach nhudém
bang Coomassie.

Fig.25 thé hién d chuén ELISA trung binh thu dugc véi huyét thanh tir
chudt duge tao mién dich bang O1A-EPA (G1), protein mang riéng r& (G10), TBS
(G11), hodc hdn hop thanh phan bac bén bao gdm EPA-O1A, 02, 06Glc, va 025B
(G12), duge thir nghiém véi dia ELISA dugc phi bing O1A-LPS dugc tinh ché tir
ching upec032.

Fig.26 thé hién d chudn ELISA trung binh thu dugc véi huyét thanh tir
chudt duge tao mién dich bang 02 -EPA (G4), protein mang riéng r& (G10), TBS
(G11), hodc ché phim bdn ching bao gdbm EPA-O1A, 02, 06Glc, va 025B (G12),
dugc thir nghiém véi dia ELISA duogc phit bing O2 LPS dugc tinh ché tir ching
CCUG?25S.

Fig.27 thé hién d6 chuan ELISA trung binh thu dugc véi huyét thanh tir
chudt duoc tao mién dich bang O6Glc-EPA (G7), protein mang riéng r& (G10),
TBS (G11), hoic ché phdm bbn ching bao gdm EPA-O1A, 02, 06Glc, va 025B
(G12), dugc thir nghiém véi dia ELISA dugc phu bing 06Glc-LPS dugc tinh ché
ttr ching CCUG11309.

Fig.28 thé hién d6 chuin ELISA trung binh thu dugc voéi huyét thanh tir
chudt duoc tao mién dich bang O25B-EPA (G9), protein mang riéng r& (G10), TBS
(G11), hoic ché pham bbn ching bao gdm O1A, 02, 06Glc, va 025B (G12), dugce
thir nghiém véi dia ELISA duoc phii bdng O25B-LPS dugc tinh ché tir ching
upecl77.

Fig.29: Chi s6 opsonin héa ctia huyét thanh thu dugc tir chudt trude qua trinh
tao mién dich (vong tron tréng) duge so sanh @ viéc tao mién dich sau 42 ngay
(hinh vuéng kin) v6i mot liéu mén cam so bd va hai lidu ting cuong cia cac liéu
duoc thé hién cua vacxin loai don tri liéu (vacxin moét chiing). (A) Qua trinh tao
mién dich O2-EPA; (B) Qua4 trinh tao mién dich 06-EPA; (C) Qua trinh tao mién
dich O25B-EPA.
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Fig.30: D6 chuin ELISA thu dugc véi huyét thanh tir nguoi duge tao chiing
ngilra v6i vacxin bbn chiing chira cic khang nguyén E.coli O1A, 02, O6Gle, va
025B. Sy gia tang dang ké vé& d chuan ELISA gifra sau (30 ngay sau khi tiém) va
truge khi tiém (ngay 1) chi quan sat trong nhém duge tao ching ngtra (* thé hién
gié trj théng ké).

Fig.31: Chi s6 opsonin (OI) thu dugc véi huyét thanh tir ngudi duge tao
ching ngira v6i vacxin bdn chiing chita cac khang nguyén E.coli O1A, 02, 06Glc,
va 025B. Dép ting mién dich nhu dugc thé hién bang OI ddi véi gia dugce va cac
thanh phin ctia vacxin bén ching (O1A-EPA (31A), O2-EPA (31B), O6Glc-EPA
(31C), va O25B-EPA (31D)) truge khi va sau khi tiém dugc md ta. Trudce khi tiém,
duoc xac dinh 14 ngdy 1, dugc thé hién bang V2 (14n kiém tra 2), va sau khi tiém,
duoc xac dinh 13 ngay 30, dugc thé hién bing V4 (1an kiém tra 4). Sy gia ting dang
ké v& OI gitta trudc va sau khi tiém (duoc thé hién bang *, trong d6 bdi sd * 1a mitc
dd tang cuia gia tri) chi quan sat trong nhém dugce tao chiing nglra. NS 1a khong co6
sy khac nhau dang ké.

Fig.32: D6 chun ELISA (duoc thé hién theo gia tri EC50) cua huyét thanh
tir d6i twong duge tao ching ngira theo LPS ctia O25A (thanh méau den) va LPS cta
025B (thanh mau xam), & ngay 1 (trude khi dugc tao chiing nglra) va sau d6 30
ngdy (sau khi tiém vacxin). Sy gia tdng dang k& v& mit théng ké vé d9 chuén
ELISA giita sau khi tiém (30 ngay sau khi tiém) va truéc khi tiém (ngay 1) duoc
quan sat cho ca hai kiéu huyét thanh: LPS ctia O25A (thanh mau den) va LPS cia
025B (thanh mau xam).

F ig.33: Hoat tinh cta huyét thanh tir d6i tuwong dugc tao chiing ngira theo
O25A (dudng mau den) va O25B (dudng mau xam) biéu hién ching E. coli.
Pudng chdm mau xam: kiéu huyét thanh ching O75, mAu dbi chimg 4m. Fig.33
cho thdy ring khang thé IgG huyét thanh dugc tao ra bing vacxin tir dbi tuong
duoc tao ching ngira dap ting manh véi chiing O25A va O25B.

MO ta chi tiét sang ché
Thuét ngit va ky hidu viét tit

OPS: polysacarit O; khang nguyén O cua vi khuin Gram am. OPS con dugc

goi 1a khang nguyén O.
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Cum rfb: cum gen (vi dy, cum gen cla E. coli) ma mé hoéa by may enzym co
kha ning tdng hop céu triic bd khung ctia khang nguyén O. Thuit ngit cum 7/b ¢6
thé duge dung @ chi cum khang nguyén O sinh tng hop bat ky, bao gdm khéng
nguyén tir vi khuén ma khong thudc vé chi Escherichia.

waalL: gen ligaza cta khang nguyén O ma héa enzym gén két mang véi vi tri
hoat tinh nim trong chu chit. Enzym dugc mi héa chuyén héa khang nguyén O
lién két voi undecaprenylphosphat (UPP) thanh 16i lipit, tao ra lipopolysacarit.

wecA: gen thlr nhét dugc mi hoéa trong cum wec. Protein dugc mi hoéa xtic
tac cho qua trinh chuyén héa GleNAc-phosphat tir UDP-GIcNAc thanh UPP dé tao
ra GIcNAc lién két véi UPP.

ECA: khang nguyén phd bién cta vi khuén trong rudt.

RU: don vi 1ap lai. Trong ban mo ta ndy, RU duogc diéu chinh bang véi don
vi 1dp lai sinh hoc (Biological Repeated Unit - BRU). BRU md t4 RU cua khang
nguyén O vi né dugc tong hop in vivo.

UPP: undecaprenylpyrophosphat.

LLO: oligosacarit lién két v&i lipit.

2AB: 2-amino benzamit.

MS: phé khéi lugng.

025B: thujt ngtt 025B duge ding dé chi khang nguyén O25B tir E.coli nhu
dwoc mo ta trong ban md ta nay (kiéu huyét thanh phu cia kiéu huyét thanh 025
cta E. coli). Trong ban mé ta ndy, phin mo ta lién quan dén O25B bao gdm cong
thirc O25B va cong thirc O25B° dugc mo ta nhu trén day.

O25A: thuét ngit O25A duoc ding dé chi khang nguyén O25A cua E.coli
(kiéu huyét thanh phu cta kidu huyét thanh 025 ctia E. coli). Trong ban mo ta ndy,
phidn mo ta lién quan dén O25A bao gdm céng thirc O25A va cdng thirc O25A°
dugc mo ta nhu trén day.

O1A: thuat ngit O1A duoc ding d& chi khang nguyén O1A ciia E.coli (kiéu
huyét thanh phu cta kiéu huyét thanh O1 cta E. coli). Trong ban mé ta ndy, phin
md ta lién quan dén O1A bao gdm cong thiic O1A va cong thirc O1A’ duge mo ta

nhu trén day.
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O1B: thuét ngit O1B dugc ding dé chi khang nguyén O1B cta E.coli (kiéu
huyét thanh phu cta kiéu huyét thanh O1 ctia E. coli). Trong ban mé ta ndy, phan
md ta lién quan dén O1B bao gdém cdng thitc O1B va cong thirc O1B’ duge mb ta
nhu trén day.

OI1C: thuét ngit O1C dugc ding d& chi khang nguyén O1C cua E.coli (kiéu
huyét thanh phu ctia kidu huyét thanh O1 cua E. coli). Trong ban mé ta ndy, phan
md ta lién quan dén O1C bao gbém cong thirc O1C va cong thirc O1C” dwoc md ta
nhu trén day.

02: thuét ngit 02 dugc ding dé chi khang nguyén O2 clia E.coli (kiéu huyét
thanh O2 ctia E. coli). Trong ban md ta ndy, phan md ta lién quan dén O2 bao gdm
cong thitc O2 va cong thirc 02’ duge mo ta nhu trén day.

06: thuét ngitr 06 duogc ding dé chi khang nguyén 06 cta E.coli (kiéu huyét
thanh O6 cta E. coli). Trong ban mé ta ndy, phdn mb ta lién quan dén 06 bao gbm
cong thitc O6 va cong thirc 06’ duge mo ta nhu trén day.

Phirc hop sinh hoc: thuat ngft phiic hop sinh hoc duoc ding @ chi phirc hop
gifta protein (vi dy, protein mang) va khang nguyén, vi du, khang nguyén O (vi du,
025B) dugc tao ra trong nén té bao chu, trong d6 bé may té bao chui lién két khang
nguyén véi protein (vi du, lién két thong qua nguyén tir N). Phirc hop glyco bao
gdm phirc hop sinh hoc, ciing nhu phitc hop khang nguyén dudng (vi du, oligo- va
polysacarit)-protein dugc tao ra theo cac cach khéc, vi du, bang lién két héa hoc
cla protein va khéng nguyén duong.

Thuat ngit “khoang”, néu duoc sir dung két hop véi sb, duge dung dé chi sb
bét ky nim trong khoang +1, +5 hodic £10% cta s do.

Trong ban mo ta ndy, thuat ngit “luong hitu hiéu” lién quan dén st dung
trong tri liéu (vi dy, ché phdm theo sang ché) cho dbi twong dugc dung dé chi luong
tri liéu ma co (céc) tc dung phong ngira vavhodc didu tri. Theo mét s6 phuong an,
“lugng hiru hiéu” duoc ding dé chi lwong tri 1iéu ma hiéu qua dé thu duoc mét, hai,
ba, bbn, hodic nhiéu hon céc tic dung sau ddy: (i) lam gidm hodc cai thién mirc do
nghiém trong ctia sy nhiém tring EXPEC hoic triéu ching di kém; (ii) 1am giam
thdi gian cta sy nhiém tring ExPEC hoic triéu chimg di kém; (iii) ngin ngira sy

tién trién cta sy nhidm tring EXPEC hoic triéu chung di kém; (iv) 1am thuyén
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giam su nhidm tring EXPEC hoic triéu chimg di kém; (v) ngin ngira su phat trién
hodc khéi phét cia sy nhiém tring ExPEC, hoic triéu ching di kém; (vi) ngin
ngira sy tai phat nhiém tring do EXPEC gy ra hodc triéu chimg di kém; (vii) lam
giam su suy giam cta co quan do su nhiém tring ExPEC; (viii) 1am giam viéc phai
nhép vién didu tri cho d6i twong méc phai su nhiém tring ExPEC; (ix) lam gidm
viéc phai nhap vién diéu tri lau dai cho dbi tuong mic phai sy nhiém tring ExPEC;
(x) ting kha ning sbng sét cho dbi tuong mic phai sy nhidm tring EXPEC; (xi)
ngin ngira sy nhiém tring EXPEC cho d6i tugng; (xii) ngan ngira hogc 1am gidm su
sao chép ExXPEC cho d6i tugng; va/hoic (xiii) ndng cao hodc cai thién (cac) tac
dung phong ngira hoic didu tri ctia phép tri liéu khéc.

Trong ban mo ta ndy, thuét ngit “& dang két hop” lién quan dén st dung ctia
hai hogc nhiéu chét trj liéu cho dbi tugng, dugc ding dé chi st dung ctia nhidu hon
mot chét tri liéu. Str dung cia thuét ngit “& dang két hop” khong 1am gidi han thi
tu trong 46 céc chét tri liéu duoc st dung cho ddi tugng. Vi du, chét trj liéu thu
nhét (vi du, ché phim theo sang ché) c6 thé dugc sir dung trude (vi dy, 5 phit, 15
phut, 30 phut, 45 phut, 1 gio, 2 gio, 4 gio, 6 gio, 12 gio, 16 gio, 24 gio, 48 gio, 72
gi®, 96 gio, 1 tudn, 2 tun, 3 tuln, 4 tudn, 5 tuln, 6 tudn, 8 tudn, hodc 12 tuan trudc
khi), déng thoi véi, hodc sau (vi dy, 5 phut, 15 phit, 30 phut, 45 phat, 1 gio, 2 gio,
4 gidy, 6 gid, 12 giv, 16 giv, 24 giv, 48 giv, 72 giv, 96 giv, 1 tuln, 2 tudn, 3 tudn, 4
tudn, 5 tuln, 6 tudn, 8 tudn, hodc 12 tudn sau dé) st dung cua chét tri liéu thor hai
cho dbi tuong.

Trong ban mé ta nay, thuat ngit “dbi twong” duge ding dé chi dong vat (vi
du, chim, bo sat, va dong vat cé vi). Theo mdt phuong an khac, d6i tugng 1a dong
vat ¢6 v bao gdm dong vét khéng phai linh trudng (vi du, lac da, lira, ngua vin, bd
céi, lon, ngua, dé, clru, meo, cho, chudt, va chudt nhét) va dong vat linh trudong (vi
du, khi, tinh tinh, va ngudi). Theo mét sb phwong 4n, d6i tuong 13 dong vat khong
phai ngudi. Theo mot s6 phuong an, d6i twong 13 dong vét chin nudi hodc vat nudi
canh (vi dy, chd, meéo, ngua, dé, clru, lon, lra, hodac ga). Theo mdt phuong an khac,
dbi twong 13 nguoi. Theo mot phuong an khéc, d6i tugng 13 tré so sinh. Theo mét
phuong 4n khac, ddi tugng 13 tré em. Theo mdt phuong 4n khéc, d6i tugng 13 ngudi

truong thanh. Theo mot phuong 4n khac, ddi twong 12 ngudi gia. Theo mdt phuong
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an khéc, dbi tugng tré so sinh chua truéng thanh. Thuét ngit “ddi twong” va “bénh
nhan” c6 thé duge st dung thay thé cho nhau.

Trong ban mo ta nady, thuat ngit “tré so sinh chua truéng thanh” dugc dung
d8 chi tré so sinh dugc sinh & it hon 37 tuén tudi thai.

Trong ban mo ta ndy, thuit ngit “tré so sinh” dugc ding dé chi tré so sinh
dén tré 1 tudi.

Trong ban mé ta ndy, thuat ngft “tré méi biét di” dugc ding dé chi tré em tir
1 dén 3 tudi.

Trong ban mé ta ndy, thuat ngit “tré em” dugc ding dé chi nguoi tir 1 tubi
dén 18 tudi.

Trong ban mé ta ndy, thuat ngit “ngudi trudng thanh” duge ding dé chi
ngudi tir 18 tubi hodic gia hon.

Trong ban moé ta ndy, thuat ngit “ngudi gia” duge ding dé chi ngudi 65 tudi
hodc gia hon.

Sang ché d& cap dén céu tric cta khang nguyén O25B cua E. coli, cling nhu
str dung O25B, phuong phéap san xudt O25B, va phirc hop sinh hoc chira ctia O25B.
Céc tac gia sang ché da xac dinh dugc cum gen cua E.coli chiu trach nhi€ém cho su
san xuat O25B va xac dinh dugc mdt cach ddy da dic trung cdu tric cta khang
nguyén O25B. Cu thé hon, sang ché d& cap dén axit nucleic c6 kha ning san xuét
025B trong té bao chu. Sang ché con d& cap dén té bao chu, vi dy, té bao chu duoc
bién dbi tai t& hop, chira axit nucleic c6 kha ning san xuit O25B. Té bao cha nay
c6 thé dugc st dung dé tao ra phirc hop sinh hoc chira 025B dugc lién két véi
protein mang, ma c6 thé dugc sir dung trong, vi du, dugc phém tri liéu (vi du,
vacxin). Khang nguyén O25B theo sang ché con hitu dung d tao ra khéng thé, ma
c6 thé dugc sir dung, vi du, trong phuong phap tri liéu nhu tao mién dich thu dong
cho d6i tuong can diéu tri. Sang ché con @& cap dén ché phim chira 025B, & dang
riéng r& hozic két hop véi cac khang nguyén khac cta E.coli (vi dy, O1, 02, va 06
va céc kiéu huyét thanh phu cta ching), d st dung trong phuong phép tri liéu, vi
du, tao ra chiing nglra cho vét chii dé chdng lai sy nhiém khuén E.coli (vi du, E.coli
gdy bénh viém mang ndo).

Axit nucleic va protein
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Theo mét khia canh, séng ché dé& cip dén axit nucleic dugc phan lap lién
quan dén qua trinh san xuit O25B, vi duy, axit nucleic md héa mét hosic nhiéu
protein ctia cum rfb O25B cla E. coli. Ngudi ¢6 hiéu biét trung binh trong linh vurc
nay sé& xac dinh dugc ring do sy suy bién ctia ma di truyén, protein c6 trinh tu axit
amin cy thé ¢ thé duoc ma hoéa bing céc axit nucleic khac nhau. Do d6, ngudi cé
hiéu biét trung binh trong linh vyc ndy s& hidu duoc ring axit nucleic theo sang ché
¢6 thé dugc bién ddi theo cach ma trinh ty cta né khac so vé6i trinh tu theo séng
ché, ma khéng anh huong dén trinh ty axit amin cta protein dwoc méi hoa bang axit
nucleic nay.

Theo mot phuong 4n cu thé, sang ché @ cap dén axit nucleic ma héa cum
1fb O25B ctia E. coli. Theo mdt phuong an cu thé, sang ché dé cap dén axit nucleic
ma héa cum gen rfb(upec138) cua E.coli (SEQ ID NO:12). Theo mdt phuong an cu
thé khéc, sang ché dé cap dén axit nucleic ma héa cum gen ma khoang 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, hoic 99% gidng hoic twong ddng véi SEQ ID
NO:12. Upec138 13 vi du vé chiing E.coli ¢ kiéu huyét thanh O25B. Nguoi c¢6 hiéu
biét trung binh trong linh vuc ndy s& x4c dinh duoc ring ching khéc tir kiéu huyét
thanh nay cé thé dé& dang thu duogc duoc tir miu phén lap lam sang theo phuong
phap theo sang ché, va vi du vé ching khic nay 1a upec177 va upecl63. Do dd,
trong ban mé ta ndy, néu cum gen rfb hodc mdi gen tir cum ciia ching O25B nay
duogc dé cap, thi s& bao gdm cac cum gen twong tng hosc gen tir ching 025B khéc.
Ngoai ra, trinh tu theo sang ché c6 thé dugc xdc dinh bang cach sép xép theo trinh
tu cum gen rfb hoic, néu cin, ciia mdi gen tir cdc mAu phén 14p khac nay, va s& tao
ra trinh tu tvong ddng ma hoéa protein twong dong dudi dang cum gen hoic gen.
Theo cic phuong 4n bét ky trong d6 cum gen hodic gen twong ddng dugc d8 cap
bing cum gen ho#c gen v&i thanh phin phan tram cu thé, trinh tu twong ddng nay
t6t hon 12 ma hoa (c4c) protein vi v6i chiic ning twong tu protein tir ching hoic
trinh ty ddi chimg.

Theo mét phuong 4n cu thé khéc, sang ché dé cdp dén axit nucleic ma hoa
cum rfb O25B ctia E. coli. Theo mét phuong 4n cu thé, sang ché dé cap dén axit
nucleic md héa cum gen rfb(upecl63) cua E. coli. Theo mdt phuong 4n cu thé

khéc, sang ché dé cép den axit nucleic mad hdéa cum gen ma khoang 75%, 80%,
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85%, 90%, 95%, 96%, 97%, 98%, hodc 99% gidng hoic twong ddng v&i cum gen
rfb(upecl63) cia E. coli.

Theo mot phuong an cu thé khac, sang ché dé cap dén axit nucleic ma hoa
cum rfb O25B cuia E. coli. Theo mo6t phuong an cu thé, sang ché @& cap dén axit
nucleic ma héa cum gen rfb(upecl77) cia E. coli. Theo mdt phuong 4n cu thé
khéc, sang ché dé cap dén axit nucleic mélh(’)a cum gen ma khoang 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, hodc 99% giéng hoic twong ddng véi cum gen
rfb(upecl77) cua E. coli.

Theo mdt phuong 4n khac, sang ché dé cép dén axit nucleic ma héa protein
cua cum rfb O25B cua E. coli.

Theo mét phuong 4n cu thé, axit nucleic ma héa protein ctia cum rfb O25B
ctia E.coli theo sang ché chira hoic bao gdm SEQ ID NO:1, gen rmiB cla cum rfb
025B cuia E. coli. Theo mdt phwong an cu thé khac, axit nucleic ma hoéa protein ciia
cum rfb O25B ciia E.coli theo sang ché 13 gidng hoic tuong ddng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hoac 99% véi SEQ ID NO:1.

Theo mdt phuong 4n cu thé, axit nucleic ma héa protein cia cum rfb O25B
ctia E.coli theo sang ché chira hoic bao gdbm SEQ ID NO:2, gen rmID cia cum rfb
025B ctia E. coli. Theo mot phuong 4n cu thé khéc, axit nucleic ma héa protein ctia
cum rfb O25B cuta E.coli theo séng ché 1a giéng hodc tuong déng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:2.

Theo mét phuong &n cu thé, axit nucleic ma hoéa protein ctia cum rfb 025B
ctia E.coli theo sang ché chtra hodic bao gdm SEQ ID NO:3, gen rmlA cia cum rfb
025B ctia E. coli. Theo moét phuong an cu thé khac, axit nucleic ma héa protein cia
cum rfb O25B cia E.coli theo sang ché 13 gibng hoidc twong ddng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% v&i SEQ ID NO:3,

Theo mdt phuong 4n cu thé, axit nucleic ma héa protein ciia cum rfb O25B
ctia E.coli theo sang ché chira hoic bao gdbm SEQ ID NO:4, gen rmiC cua cum rfb
025B ctia E. coli. Theo mét phuong an cu thé khdc, axit nucleic ma hda protein coa
cum rfb O25B ciia E.coli theo sang ché 13 giéng hoic twong ddng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% v&i SEQ ID NO:4.
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Theo mdt phuong an cu thé, axit nucleic ma hoa protein ctia cum rfb 025B
ctia E.coli theo sang ché chira hoic bao gdbm SEQ ID NO:5, gen wzx cia cum rfb
025B cua E. coli. Theo mdt phwong 4n cu thé khéc, axit nucleic mé hoéa protein cia
cum rfb 025B cua E.coli theo sang ché 1a gidng hoic trong ddng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hoac 99% véi SEQ ID NO:5.

Theo mot phuong &n cu thé, axit nucleic ma hoa protein ctia cum rfb 025B
ctia E.coli theo sang ché chira hodc bao gém SEQ ID NO:6, gen wekA cla cum rfb
025B cua E. coli. Theo mdt phuong 4n cu thé khéc, axit nucleic ma héa protein cua
cum rfb O25B cua E.coli theo sang ché 13 giéng hoic tuong ddng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:6.

Theo mot phuong an cu thé, axit nucleic ma héa protein ctia cum rfb O25B
ctia E.coli theo sang ché chtra hoic bao gdm SEQ ID NO:7, gen wekB clia cum rfb
025B cua E. coli. Theo mdt phuwong 4n cu thé khac, axit nucleic ma héa protein ctia
cum rfb O25B cua E.coli theo sang ché 14 giéng hoic tuong dong 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:7.

Theo mot phuong an cu thé, axit nucleic ma hoéa protein ciia cum rfb 025B
cua E.coli theo sang ché chira hodic bao gdm SEQ ID NO:8, gen wzy clia cum rfb
025B ctia E. coli. Theo mdt phuong an cu thé khéc, axit nucleic ma hoa protein clia
cum rfb O25B cua E.coli theo sang ché 13 giéng hozc twong dong 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:8.

Theo m6t phuong an cu thé, axit nucleic ma héa protein ctia cum rfb O25B
ctia E.coli theo sang ché chira hoic bao gdbm SEQ ID NO:9, gen wbbJ clia cum rfb
025B cua E. coli. Theo mdt phuong én cu thé khdc, axit nucleic ma hoa protein ciia
cum rfb O25B cua E.coli theo sang ché 1a giéng hoac tuong déng 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% v&i SEQ ID NO:9,

Theo m6t phuong 4n cu thé, axit nucleic ma héa protein ctia cum rfb O25B
ctia E.coli theo sang ché chira hodc bao gém SEQ ID NO:10, gen wbbK cia cum
rfb 025B cia E. coli. Theo mdt phuong an cu thé khéc, axit nucleic ma héa protein
ctia cum rfb O25B ciia E.coli theo sang ché 13 gidng hoic twong dbng 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:10.
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Theo mdt phuong an cy thé, axit nucleic ma héa protein clia cym rfb O25B
ctia E.coli theo séang ché chira hoiic bao gdm SEQ ID NO:11, gen whbL clia cum rfb
025B cua E. coli. Theo mét phuong an cu thé khac, axit nucleic ma héa protein cla
cum rfb O25B cua E.coli theo séng ché 13 giéng hodc twong dong 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% v6i SEQ ID NO:11.

Theo mdt khia canh khéc, sang ché dé cap dén protein dugc ma hoa béng
axit nucleic theo sang ché. Theo mdt phwong 4n cu thé, séng ché d& cap dén dTDP-
Glucoza 4,6-dehydrataza, dugc ma hoa bang SEQ ID NO:1. Theo mét phuong an
cu thé khéc, sang ché d& cap dén dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza, dugc
m4 hoéa bing SEQ ID NO:2. Theo mdt phuong 4n cu thé khéc, sing ché dé cap dén
Glucoza-1-phosphat thymidylyltransferaza, dugc ma héa bang SEQ ID NO:3. Theo
mdt phuong an cy thé khac, sang ché dé cap dén dTDP-4-dehydrorhamnoza 3,5-
epimeraza, dugc mé hoa bang SEQ ID NO:4. Theo m6t phwong 4n cu thé khac,
sang ché dé& cap dén flippaza clia khang nguyén O, dugc ma héa bang SEQ ID
NO:5. Theo modt phuong 4n cu thé khéac, sang ché @& cip dén dTDP-Rha:Glec-
Rha(Ac)-GIcNAc-UPP a-1,3-rthamnosyltransferaza, dugc ma hoa bang SEQ ID
NO:6. Theo mot phuong 4n cu thé khéc, sang ché @& cép dén UDP-Gle:Gle-
Rha(Ac)-GleNAc-UPP B-1,6- glucosyltransferaza, dwgc mi héa bing SEQ ID
NO:7. Theo mot phuong 4n cu thé khac, sang ché dé cép dén polymeraza cta
khang nguyén O, dugc mi héa bing SEQ ID NO:8. Theo mét phuong 4n cu thé
khéc, sang ché d& cap dén O-axetyl transferaza, dugc ma hoa bing SEQ ID NO:9,
Theo mot phuong én cu thé khéc, sang ché @& cap dén UDP-Glc:Rha-GlcNAc-UPP
a-1,3-glucosyltransferaza, duoc mi héa bang SEQ ID NO:10. Theo mét phuong an
cu thé khic, sang ché dé cap dén dTDP-Rha:GlcNAc-UPP a-1,3-
rhamnosyltransferaza, dugc méi héa bang SEQ ID NO:11.

Khéang nguyén O cua E. coli

Theo m6t khia canh, sang ché d& cép dén khang nguyén E.coli dugc phan 13p
ctia kidu huyét thanh 025, 01, 02, va O6.

Theo mét phuong 4n cu thé, sang ché @& cap dén khéng nguyén O dugc phén
1ap tir ching E. coli upec138. Theo mot phuong 4n cu thé khéc, sang ché dé cap dén
khang nguyén O dugc phan lép tir chiing E.coli upecl163. Theo mdt phuong an cu
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thé khéc, sang ché dé cip dén khang nguyén O dugc phan 13p tir chung E.coli
upecl77.
Theo mot phuong 4n cy thé khac, sang ché dé cap dén khang nguyén 025B
cla E.coli dugc phan 1ap c6 cong thirc O25B:
D-Glc

+ D-Glc —» L-Rha2Ac — D-GIcNAc —]—>
T n

L-Rha

Theo mot phuong 4n cu thé khac, sang ché dé cép dén khang nguyén O25B
cta E.coli dugc phén lap c6 cong thitc O25B’:

D-Glc
Bl 6
B o (04
D-Glc — L-Rha2Ac — D-GIcNAc
4 1,3 1,3 ol
OLT 3
L-Rha

Theo mdt khia canh khéc, sang ché d& cap dén hdn hop cac dai phan ti duge
phén 14p ¢6 cong thitc 025B, nhu dugc thé hién dudi day:
D-Glc

4[—> D-Glc — L-Rha2Ac — D-GIcNAc 4]—>
T n

L-Rha

trong d6 n 13 s6 nguyén c6 gia tri nim trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 d@&n 10, 1 dn 5, 10 dén 30, 15 dén 30, 20 d&n 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mot phwong 4n cu thé, n
cha it nhit 80% cia cac dai phan tir trong hdn hop nim trong khoang tir 1 dén 30, 1
dén 20, 1 dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5
dén 25, 10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hozc 15 dén 20.
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Theo mot khia canh khac, sang ché dé cap dén hdn hop cic dai phan tir dugc
phén 14p c6 cong thuc O25B’, nhu dugc thé hién dudi day:

D-Glc
B|6
B o (0.4
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 ol
ocT 3
L-Rha

trong d6 n 14 sb nguyén c6 gia tri nam trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20. Theo mot phuong 4n cy thé, n
clia it nhat 80% cua cac dai phan tir trong hn hop nim trong khoang tir 1 dén 30, 1
dén 20, 1 dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5
dén 25, 10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hogic 15 dén 20.

Céc khang nguyén E.coli khac hiru dung trong ché phim theo sang ché (vi
du, duoc pham tri liéu, vi dy, vacxin; xem muc “Ché phim” dudi day) bao gdbm
khang nguyén O25A, ciing nhu O1, 02, va 06, va cac kiéu huyét thanh phu cia
chung.

Theo mdt phuong 4an, khang nguyén O25A (vi dy, & dang dugc phan lap
hodc & dang thanh phén ctia phtic hop sinh hoc) dugce st dung trong ché pham theo
sang ché (vi du, két hop v6i khang nguyén O25B (hodc phic hgp sinh hoc chira
khing nguyén O25B)). Theo mdt phuong an cu thé, khang nguyén O25A c6 cong
thirc O25A dudi day:

D-Glc

+ D-Glc —»L-FucNAc — D-GIcNAc 4——>
T n

L-Rha
Theo mot phuong an cu thé khac, khang nguyén O25A c6 cong thirc 025A°
dudi day:
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of 3

B o o
-Glc — L-FucNAc ——D-
—4—[—>D GITC 13 ucNAc 13 DGIcNAc%T
L-Rha
Theo mot phuong 4n, khang nguyén O1A (vi du, & dang dugc phan 18p hodc
& dang thanh phén cua phirc hgp sinh hoc) dugc sit dung trong ché pham theo séng
ché (vi du, két hop v6i khang nguyén O25B (hodc phirc hop sinh hoc chira khéng

nguyén O25B)). Theo mdt phuong an cu thé, khang nguyén O1A c6 cdng thirc
O1A duéi day:

+ L-Rha— L-Rha— L-Rha —> D-GlCNAC{—V
T n

D-ManNAc

Theo mot phuong 4n cu thé khic, khang nguyén O1A c6 cong thirc O1A’

dudi day:
B o o B
L-Rha —» L-Rha— L-Rha —» D-GIcNAc
3 1,3 1,3 1,4 n1
i
D-ManNAc

Theo mot phuong 4n, khang nguyén O1B (vi du, & dang duoc phén 14p hodc
& dang thanh phan cta phire hop sinh hoc) dugce sir dung trong ché phim theo sang
ché (vi du, két hop véi khang nguyén O25B (hodc phirc hop sinh hoc chira khang
nguyén O25B)). Theo mdt phuong an cu thé, khang nguyén O1B c6 cong thirc
O1B dudi day:

+ L-Rha — L-Rha— D-Gal — D-GIcNAc %—"
T n

D-ManNAc
Theo mét phuong 4n cu thé khéc, khang nguyén O1B c¢6 cong thirc O1B’
dudi day:
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B a o o
- —_— ——» D-Gal —» D-GIcNA
T{’LRT 12 L-Rha 12 a 13 cNAc n1

Bl 2
D-ManNAc
Theo mdt phuong 4an, khang nguyén O1C (vi du, & dang dugc phén 14p hodc
& dang thanh phan ctia phirc hop sinh hoc) dugc st dung trong ché phadm theo séng
ché (vi du, két hop v6i khang nguyén O25B (hodc phirc hop sinh hoc chira khang
nguyén O25B)). Theo mét phuong an cu thé, khang nguyén O1C c6 cong thirc
O1C dudi day:

+ L-Rha —» L-Rha—» D-Gal —» D-GIcNAc ~]—>
T n

D-ManNAc

Theo mot phuong 4n cy thé khac, khang nguyén O1C c6 cong thirc O1C’

dudi day:
P “ s D-Gal ——» D-GIcNA
- — - ——»D- ——»D-
3 L-Rha 12 L-Rha 13 a 13 cNAc n1
i
D-ManNAc

Theo mdt phuong 4n, khang nguyén O2 (vi du, & dang dugc phéan 1ap hodc &
dang thanh phén cta phirc hgp sinh hoc) dugc st dung trong ché phim theo séng
ché (vi du, két hop véi khang nguyén O25B (hodc phirc hgp sinh hoc chira khang
nguyén 025B)). Theo mdt phuong 4n cu thé, khang nguyén O2 cé cong thic 02
dudi day:

+ L-RTha — | -Rha— L-Rha — D-GIcNAc +>

n

D-Fuc3NAc
Theo mét phuong an cu thé khac, khang nguyén O2 c6 cong thitc 02’ dudi
day:
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B ‘ o o B
- —| - ——» |-Rha — D-GIcNA
3 LRTha 12 L-Rha 13 a 14 cNAc 1

n

al2

D-Fuc3NAc

Theo mot phuong 4n, khang nguyén 06 (vi dy, & dang dugc phan 14p hodc &

dang thanh phén cia phitc hgp sinh hoc) dugce st dung trong ché phim theo séng
ché (vi du, két hop véi khang nguyén 025B (hodc phirc hop sinh hoc chita khdng
nguyén O25B)). Theo mdt phuong an cu thé, khang nguyén O6 c6 cdng thirc O6K2
(con dugc goi 1a O6GIc) dudi day:

+ D-GalINAc —» D-Man—» D-Man — D-GIcNAc ‘]—V
T -
D-Glc

Theo mot phuong an cu thé khac, khang nguyén 06 c6 cong thirc O6K2’
(con dugc goi 1a O6GIc’) dudi day:

a B B
D-GalNAc —a—> D-Man— D-Man ——» D-GIcNAc
1,4 1,3 T 1,4 1,3 1

n
Bl1,2
D-Glc
Theo mdt phwong an cu thé khac, khang nguyén 06 c6 cong thuc O6K54
(con dugc goi 1a O6GIcNAc) dudi day:

+ D-GalNAc ——» D-Man——» D-Man —» D-GIcNAc ‘}—>
D-GlcNAc
Theo mot phuong 4n cu thé khac, khang nguyén 06 c6 cong thirc O6K 54’
(con dugc goi 1a O6GIcNAc’) dudi day:

a B B
D-GaINAC —r—» D-Man——» D-Man ——s D-GIcNAG ~]—>

1,4 1,3 1.4 1,3 1
n
Bl11,2

D-GlcNAc
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Té bao chu

Sang ché d& cap dén té bao chu, vi dy, té bao chu khong nhan, c6 kha ning
san xuit khang nguyén O cua E.coli va phitc hgp sinh hoc chira khéang nguyén O
cta E.coli ndy. Theo mdt sb phuong 4n, té bao cha theo sang ché chua (vi dy, tu
nhién hodc thong qua bién @i gen) mét hogc nhiéu cta axit nucleic theo sang ché.
Xem muc “Axit nucleic va protein”. Theo mot sé phuong én, té bao chii theo sang
ché tao ra mot hodic nhiéu cta khéang nguyén O cia E.coli theo sang ché, va/hoic
tao ra phirc hop sinh hoc chira mét hodc nhiéu cta khang nguyén O cta E.coli theo
sang ché. Xem muc “Khang nguyén O cta E. coli”.

Theo mdt khia canh, sdng ché d& cap dén té bao chu khong nhan chira axit
nucleic ma héa enzym (vi du, glycosyltransferaza) c6 kha ning san xuét polysacarit
theo sang ché, O25B ctia E. coli. Séng ché con d& cap dén t€ bao chi chira axit
nucleic ma hoa enzym (vi du, glycosyltransferaza) c6 kha ndng san xuét cac khang
nguyén khac cta E. coli, vi dy, 0254, O1, 02, va 06, va cac kiéu huyét thanh phu
cua chung (xem, muc “Khang nguyén O cta E. coli”). Té bao chi theo sang ché c6
thé biéu hién mot cach tu nhién axit nucleic c6 kha ning san xuit cia khéang
nguyén O lién quan, hodc t& bao chu c6 thé duge tao ra dé biéu hién axit nucleic
ndy, cu thé hon, theo mét s6 phuong 4n axit nucleic nay khong tuong ddng (khac
loai) v&i té bao chii va dugc dua vao trong t& bao chu bang cach st dung céc k¥
thuat gen d3 biét trong linh vyuc k¥ thuat ndy. Theo mot s& phuong an, té bao chu
theo sang ché chira axit nucleic ma héa enzym khac c6 hoat tinh d6i v6i qué trinh
N-glycosyl héa cuia protein, vi du, t€ bao chu theo sang ché c¢6 thé con chira axit
nucleic md hoéa oligosacaryl transferaza hodc axit nucleic md hoa
glycosyltransferaza khac. Xem, vi du, muc “B mdy glycosyl héa”. Theo mét sO
phuong 4n, té bio chii theo séng ché chira axit nucleic m4 héa protein mang, vi du,
protein ma oligo- va polysacarit co th8 dugc gin vao dé tao ra phitc hop sinh hoc.
Xem, vi dyu, muc “Protein mang” lién quan dén protein mang va myc “Phutc hop
sinh hoc” lién quan dén phirc hgp sinh hoc. Theo mdt phuong 4n cu thé, t& bao chu
1a E. coli.

Upec138 1a ching E.coli nhu dugc md ta trong ban mo ta nay thudc kiéu

huyét thanh O25B, va cum gen rfb cia ching nay (va ching cla kiéu huyét thanh
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025B noi chung) dugc mod ta trong ban mo ta nay 14n d4u tién vi chita gen ma tao
ra polysacarit E.coli méi, O25B. Theo mot phwong én cu thé, sang ché dé cap dén
té bao cht khong nhén chira cum gen rfb(upecl38) cia E.coli (SEQ ID NO:12),
hodc cum gen ma tuong ddng khoang hoic it nhit 1a 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, hodc 99% twong dong véi SEQ ID NO:12. Theo mét phuong én
cu thé, cum gen 7fb(upec138) cua E.coli (SEQ ID NO:12) dugc dua vao trong té
bao chu bing k¥ thuat thao tac trén gen (vi dy, cum gen duogc biéu hién trén plasmit
hodc plasmit hodc dugc két hop vao trong hé gen t€ bao chil (xem, vi dy, don quéc
t& s6 PCT/EP2013/068737). Theo mot phuong 4n cu thé khac, t& bao chu khong
nhén chira trinh ty axit nucleic mi hoéa oligosacaryl transferaza. Theo mdt phuong
4n cu thé khéc, té bao chii khéng nhan con chira trinh ty axit nucleic mé hoéa protein
mang chtra trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bat ky
trir Pro (SEQ ID NO:14) hodc protein mang chira trinh tu diéu hoa hoidc Asp(Glu)-
X-Asn-Z-Ser(Thr), trong d6 X va Z ddc l4p v6i nhau duge chon tir axit amin ty
nhién bt ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mdt phuong
an cu thé khéc, mot sb hoic tit ca ctia gen cua cum rfb khong tuong ddng véi té
bao chii. Theo mdt phuong an cu thé khéc, oligosacaryl transferaza khong tuong
ddng vdi té bao chil. Theo mdt phwong 4n cu thé khac, protein mang nay khong
twong ddng véi té bao chii. Theo mdt phuong 4n cy thé, té bao chu 13 E. coli.
Upec163 1a ching E.coli nhu duge md ta trong ban md ta nay thude kiéu
huyét thanh O25B, va cum gen rfb cua ching (va ching cla kiéu huyét thanh
025B néi chung) dugc mo ta trong ban md ta nay 14n d4u tién vi chira gen ma tao
ra polysacarit E.coli mdi, O25B. Theo mdt phuong an cu thé khac, sang ché dé cap
dén t& bao chi khong nhan chira cum gen rfb(upecl63) cua E. coli, hodc cum gen
ma tuong déng khoang hodc it nhét 1a 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, hodc 99% tuong ddng v&i cum gen rfb(upecl63) cua E. coli. Theo mot
phuong 4n cu thé, cum gen rfb(upecl63) cua E.coli dugc dua vao trong té bao chu
bang k¥ thut thao tac trén gen (vi dy, cum gen dugc biéu hién trén plasmit hogc
c4c plasmit hodc dugc két hop vao trong hé gen t€ bao chu (xem, vi du, don qudc té
s6 PCT/EP2013/068737)). Theo mét phuwong an khéc, té bao chii khdng nhan chira

trinh tu axit nucleic mi hoéa oligosacaryl transferaza. Theo m¢t phuong an cu thé
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khéc, t& bao chi khong nhan con chia trinh ty axit nucleic mi hoa protein mang
chira trinh tu didu hda Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trir
Pro (SEQ ID NO:14) hodc protein mang chira trinh tyr diéu hoa hodc Asp(Glu)-X-
Asn-Z-Ser(Thr), trong d6 X va Z doc 14p v6i nhau duge chon tir axit amin ty nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mét phuong an cy
thé khéc, mot sd hoic tit ca ciia gen ciia cum /b khong tuong ddng v6i t& bao chu.
Theo mot phuong an cu thé khac, oligosacaryl transferaza nay khong tuong dong
v6i té bao chi. Theo mot phwong 4n cu thé khac, protein mang nay khéng twong
ddng véi té bao chir. Theo mot phuong &n cy thé, té bao chu 13 E. coli.

Upec177 1a ching E.coli nhu dugc md ta trong ban md ta nay thude kiéu
huyét thanh 025B, va cum gen rfb cua ching nay (va chung cla kiéu huyét thanh
025B ndi chung) dugc mo ta trong ban mod ta nay 14n dau tién vi chita gen ma tao
ra polysacarit E.coli mdi, O25B. Theo mot phuong an cu thé khéc, sang ché dé cap
dén té bao cha khong nhén chira cym gen rfb(upecl77) cla E. coli, hodc cum gen
ma tuong ddng khoang hodc it nhat 1a 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, hodc 99% tuong ddng voi cum gen rfb(upecl77) cia E. coli. Theo mot
phuong 4n cu thé, cum gen 7fb(upecl77) cua E.coli duge dua vao trong té bao chu
bang k¥ thuat thao tac trén gen (vi dy, cum gen dugc biéu hién trén plasmit hozic
cac plasmit hodc dugce két hop vao trong hé gen t& bao chu (xem, vi du, don quéc té
s6 PCT/EP2013/068737). Theo mét phuong 4n khac, t€ bao chu khoéng nhan chua
trinh ty axit nucleic ma hda oligosacaryl transferaza. Theo mét phuong én cu thé
khac, t& bao chi khong nhan con chira trinh tu axit nucleic m& héa protein mang
chira trinh ty diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trir
Pro (SEQ ID NO:14) hoic protein mang chira trinh tur diéu hoa hodc Asp(Glu)-X-
Asn-Z-Ser(Thr), trong d6 X va Z ddc 18p véi nhau duge chon tir axit amin ty nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mdt phuong an cy
thé khéac, mot s6 hodc tt ca ctia gen clia cum /b khong tuong ddng voi té bao chi.
Theo mdt phuong 4n cu thé khac, oligosacaryl transferaza ndy khong twong ddng
v6i té bao chi. Theo mot phuong 4n cu thé khac, protein mang ndy khong twong

d6ng vai té bao chii. Theo mdt phwong én cu thé, t& bao chi1 1a E. coli.
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Theo mot phuong 4n cu thé khéc, sang ché d& cap dén té bao chu khong
nhén (vi du, t& bao chi khéng nhan duoc bién ddi tai tb hop) ma tao ra O25B, trong
d6 t& bao chi nay chira gen rmiB, rmID, rmlA, rmiC, wzx, wekA, wekB, wzy, wbbJ,
whbK, va/hodic wbbL. Té bao chi nay c6 thé duge bién doi bing cach sir dung k¥
thuét tai t hop dé chira mot hodc nhiéu plasmit chita gen rmiB, rmID, rmIA, rmiC,
wzx, wekA, wekB, wzy, wbbJ, wbbK, va/hodc wbbL. Theo mot sb phuong &n, mot
hodic nhidu plasmit ndy dugc két hop vao trong hé gen té bao chil. Theo mot
phuong 4n cu thé, #miB nay chita hoic bao gdm SEQ ID NO:1, hoic gidng hoic
tuong dong 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% v6i SEQ ID
NO:1. Theo mot phuong 4n cu thé, rmID nay chira hodc bao gébm SEQ ID NO:2,
hoéc giéng hodc tuong déng 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc
99% véi SEQ ID NO:2. Theo mdt phuong 4n cu thé, rml4 nay chira hodc bao gbm
SEQ ID NO:3. hoic gibng hodic tuong ddng 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, hodc 99% véi SEQ ID NO:3. Theo mdt phuong 4n cu thé, rmiC nay
chtra hodic bao gdm SEQ ID NO:4, hoic gibng hoidc tuong dong 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99% v&i SEQ ID NO:4. Theo mét phuong an cu
thé, wzx nay hoic bao gdm SEQ ID NO:5, hodc gibng hogic tuong ddng 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:S. Theo mot phuong
4n cu thé, wekd nay chita hoic bao gdm SEQ ID NO:6, hoic gibéng hodc tuong
ddng 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:6.
Theo mét phuong an cu thé, wekB nay chira ho#ic bao gdm SEQ ID NO:7, hoic
giéng hodc tuong déng 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99%
véi SEQ ID NO:7. Theo mdt phuong én cu thé, wzy nay chira ho#ic bao gbébm SEQ
ID NO:8, hodic giéng hoic tuong ddng 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, hodc 99% véi SEQ ID NO:8. Theo mdt phuong an cu thé, said wbbJ chira
hoic bao gdm SEQ ID NO:9, hoic giéng hodc twong ddng 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, hodc 99% véi SEQ ID NO:9, Theo mot phuong an cu thé,
wbbK nay chira hoic bao gdbm SEQ ID NO:10, hoic gibng hoic tuong dong 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% vd&i SEQ ID NO:10. Theo mot
phuong 4n cu thé, wbbL ndy chita hodc bao gbdm SEQ ID NO:11, hoc giéng hodc
trong déng 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99% vaéi SEQ ID
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NO:11. Theo mdt phuong an cu thé khéc, té bao chi khéng nhén chira trinh tyr axit
nucleic ma héa oligosacaryl transferaza. Theo mot phuong an cu thé khéc, té bao
chi khéng nhan chita trinh ty axit nucleic m& héa protein mang chira trinh tu didu
hoa Asn-X-Ser(Thr), trong d6 X ¢ thé 13 axit amin bét ky trir Pro (SEQ ID NO:14)
hoic protein mang chira trinh tw diéu hoa hodic Asp(Glu)-X-Asn-Z-Ser(Thr), trong
d6 X va Z doc 1ap véi nhau duge chon tir axit amin ty nhién bét ky trir Pro (SEQ ID
NO:15) (xem, WO 2006/119987). Theo mdt phuong én cu thé khac, mét s6 hogic
tAt ca cac gen, rmiB, rmID, rmlA, rmIC, wzx, wekA, wekB, wzy, wbbJ, wbbK, va
wbbL, khong tuong ddng véi té bao chi. Theo mt phuong an cu thé khac,
oligosacaryl transferaza nay khong tuong ddng véi té bao chi. Theo mdt phuong
an cu thé khac, protein mang ndy khong tuong ddng véi té bao chi. Theo mot
phuong 4n cu thé, té bao chu 1a E. coli.

Theo mot phuwong 4n cu thé khic, sang ché d& cap dén té bao chu khong
nhén (vi dy, t bao chi khéng nhan dugc bién dbi tai t6 hop) ma tao ra O25B, trong
d6 t€ bao chu nay chira mét, hai, ba, bdn, hodc nhiéu hon, vi du tAt ca, cac gen sau
day (hodc axit nucleic ma tuong ddng khoang hoic it nhat 13 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, hodc 99% tuong déng véi mot trong sb céac gen sau ddy, va
t5t hon 13 m4& héa protein vé&i cung chirc nang) dudi day: rmiB (SEQ ID NO:1),
rmID (SEQ ID NO:2), rmiA (SEQ ID NO:3), rmIC (SEQ ID NO:4), wzx (SEQ ID
NO:5), wek4 (SEQ ID NO:6), wekB (SEQ ID NO:7), wzy (SEQ ID NO:8), wbbJ
(SEQ ID NO:9), wbbK (SEQ ID NO:10), va/hodc wbbL (SEQ ID NO:11). Theo
mdt phuong 4n cu thé khac, t€ bao chi khong nhan chira trinh ty axit nucleic ma
hoéa oligosacaryl transferaza. Theo mdt phuong an cu thé khac, t& bao chil khong
nhan con chtra trinh ty axit nucleic ma hoa protein mang chira trinh ty diéu hoa
Asn-X-Ser(Thr), trong d6 X c6 thé 1a axit amin bét ky trir Pro (SEQ ID NO:14);
hodc protein mang chtra trinh tur diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X
va Z doc 1ap v6i nhau duge chon tir axit amin ty nhién bét ky trir Pro (SEQ ID
NO:15) (xem, WO 2006/119987). Theo m¢t phuong an cu thé, t€ bao chu 13 E.
coli.

Theo mot phuong 4n cu thé khac, sang ché d& cap dén té bao chu khong

nhan (vi du, té bao chii khéng nhan duge bién d6i tai td hop) c6 kha ning sin xuéit
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025B, va/hodc phirc hgp sinh hoc O25B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O cua E. coli25B), trong d6 ban than t€ bao cha nay chira hozic
duoc bién ddi dé chira trinh tu axit nucleic ctia #m/B (SEQ ID NO:1). Theo mdt
phuong an cu thé khac, sang ché @ cap dén té bao chii khong nhan c6 kha nang séan
xuat 025B, va/hodc phirc hop sinh hoc 025B (cu thé hon, protein mang dugc lién
két v6i khang nguyén O25B cla E. coli), trong d6 ban than t& bao chi ndy chira
hoic dugc bién d6i dé chira trinh tw nucleic ma ma héa dTDP-Glucoza 4,6-
dehydrataza, vi dy, dTDP-Glucoza 4,6-dehydrataza dugc ma hoa bang rmIB. Theo
mdt phuong 4n cu thé khac, sang ché dé cép dén t€ bao chi khong nhan c6 kha
ning san xuat O25B, va/hogc phitc hop sinh hoc 025B (cu thé hon, protein mang
duoc lién két v6i khang nguyén O25B cua E. coli), trong d6 ban than té bao chu
nay chita hodc dugc bién ddi @& chia axit nucleic ma khoang hogc it nhit 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hoic 100% giéng véi SEQ ID NO:1. Theo mdt
phuong 4n cu thé khéc, té bao chi khéng nhan chura trinh ty axit nucleic ma héa
oligosacaryl transferaza. Theo mét phuong an cu thé khac, t& bao chii khéng nhan
con chira trinh tu axit nucleic ma héa protein mang chia trinh ty diéu hda Asn-X-
Ser(Thr), trong d6 X c¢6 thé 13 axit amin bt ky trir Pro (SEQ ID NO:14); hoic
protein mang chtra trinh tw diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z
ddc 14p v6i nhau dugce chon tir axit amin ty nhién bét ky trr Pro (SEQ ID NO:15)
(xem, WO 2006/119987). Theo mét phuong &n cu thé, té€ bao chu 1a E. coli.

Theo mét phuong an cu th_é khac, sang ché d& cap dén té bao chu khong
nhan (vi dy, t& bao chii khéng nhan dugc bién dbi tai t& hop) c6 kha ning san XUt
025B, va/hodic phirc hop sinh hoc 025B (cu thé hon, protein mang duoc lién két
v6i khang nguyén O25B cuia E. coli), trong d6 ban than t€ bao chi nay chita hodc
dugce bién ddi dé chira trinh tu axit nucleic ctia rmID (SEQ ID NO:2). Theo mdt
phuong 4n cu thé khac, sang ché dé cap dén té bao chi khong nhan c6 kha ning san
xuat O25B, va/hodc phirc hgp sinh hoc 025B (cu thé hon, protein mang dugc lién
két v6i khang nguyén O25B cua E. coli), trong d6 ban than té bao chil ndy chira
hogic dugc bién dbi dé chua trinh ty nucleic ma ma héa dTDP-6-Deoxy-D-Glucoza

3,5-epimeraza, vi du, dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza dugc ma héa bang
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rmID. Theo mdt phuong an cu thé khéc, sang ché d8 cap dén té bao chu khong nhan
¢6 kha ning san xuit O25B, va/hodc phitc hop sinh hoc O25B (cu thé hon, protein
mang duoc lién két v6i khéng nguyén O25B cua E. coli), trong d6 ban than té bao
chi niy chita hodc dugc bién dbi dé chira axit nucleic ma it nhat 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, hodc 100% gidng véi SEQ ID NO:2. Theo mét phuong 4n cu thé
khéc, t& bao chu khong nhan chta trinh ty axit nucleic mi héa oligosacaryl
transferaza. Theo mot phuong 4n cu thé khéc, t& bao chi khdng nhan con chira
trinh tu axit nucleic m3 hda protein mang chura trinh tu diéu hoa Asn-X-Ser(Thr),
trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang
chtra trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc lap véi
nhau duoc chon tir axit amin ty nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mét phuong 4n cu thé, t€ bao chu 13 E. coli.

Theo mdt phuong 4n cu thé khic, sang ché d& cép dén té bao chi khong
nhan (vi dy, t& bao chi khéng nhan duge bién dbi tai t6 hop) c6 kha ning san xuét
025B, va/hodc phirc hgp sinh hoc O25B (cu th hon, protein mang dugc lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than t& bao chu nay chira hoic
dugc bién dbi dé chia trinh tu axit nucleic cia rmid (SEQ ID NO:3). Theo mdt
phuong 4n cu thé khéc, sing ché d& cap dén té bao chu khong nhéan c6 kha nang san
xudt 025B, va/hoic phirc hgp sinh hoc 025B (cu thé hon, protein mang dugc lién
két voi khang nguyén O25B cua E. coli), trong d6 ban than t& bao chll nay chia
hodc dugc bién dbi dé chira trinh tu nucleic ma ma hoéa Glucoza-1-phosphat
thymidylyltransferaza, vi du, Glucoza-1-phosphat thymidylyltransferaza dugc méa
héa bang rmiIA. Theo mot phuong an cu thé khéc, sang ché d& cap dén té bao chu
khong nhan c¢6 kha ning san xuat O25B, va/hodc phitc hop sinh hoc 025B (cu thé
hon, protein mang dugc lién két véi khang nguyén O25B cua E. coli), trong d6 ban
than t& bao chu nay chira hotic dugc bién dbi dé chira axit nucleic ma it nhit 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hoic 100% gidng véi SEQ ID NO:3. Theo mét
phuong 4n cu thé khic, t€ bao chu khong nhan chira trinh ty axit nucleic mé hoa

oligosacaryl transferaza. Theo m¢t phuong an cu thé khac, té bao chu khong nhan
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con chira trinh tu axit nucleic ma hoa protein mang chira trinh tu diéu hoa Asn-X-
Ser(Thr), trong d6 X c6 thé 13 axit amin bat ky trit Pro (SEQ ID NO:14); hodc
protein mang chira trinh tu didu hdoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z
doc 14p v6i nhau duge chon tir axit amin ty nhién b4t ky trir Pro (SEQ ID NO:15)
(xem, WO 2006/119987). Theo mdt phuong an cy thé, t€ bao chi 14 E. coli.

Theo mot phwong 4n cu thé khéc, sing ché @& cap dén té bao chu khong
nhan (vi du, t€ bao chii khong nhan dugc bién ddi tai td hop) c6 kha nang san xuat
025B, va/hodc phuc hop sinh hoc O25B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than t& bao chil ndy chita hodc
dugc bién dbi dé chia trinh ty axit nucleic ctia rmIC (SEQ ID NO:4). Theo mét
phuong 4n cu thé khéc, sang ché d8 cap dén té bao chi khong nhan ¢6 kha ning san
xudt 025B, va/hoic phirc hop sinh hoc 025B (cu thé hon, protein mang duogc lién
két v6i khang nguyén O25B cla E. coli), trong d6 ban than t€ bao chil ndy chira
hodic dugc bién ddi dé chua trinh ty nucleic ma ma héa dTDP-4-dehydrorhamnoza
3,5-epimeraza, vi dy, dTDP-4-dehydrorhamnoza 3,5-epimeraza dugc ma hoa bing
rmlC. Theo mdt phuong an cu thé khac, sdng ché d& cap dén té bao chi khong nhan
c6 kha ning san xut O25B, va/hodc phirc hop sinh hoc O25B (cu thé hon, protein
mang dugc lién két v6i khang nguyén O25B cuia E. coli), trong d6 ban than té bao
chi nay chira hodc dugc bién ddi d& chura axit nucleic ma it nhat 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, hodc 100% gidng véi SEQ ID NO:4. Theo mdt phuong én cu thé
khéc, t& bao chu khéng nhan chita trinh ty axit nucleic m& héa oligosacaryl
transferaza. Theo mot phuong 4n cu thé khac, té bao chi khong nhan con chira
trinh tu axit nucleic ma hoa protein mang chita trinh ty didu hoa Asn-X-Ser(Thr),
trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang
chtra trinh tu diu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc lap véi
nhau duogc chon tir axit amin ty nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mot phuong 4n cu thé, té bao chu 1a E. coli.

Theo mot phuong 4n cu thé khéc, sang ché d& cap dén té bao chi khong
nhan (vi du, t& bao chi khéng nhan duge bién déi tai t8 hop) c6 kha ning san xuét

025B, va/hodc phitc hop sinh hoc O25B (cu thé hon, protein mang dugc lién két
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v6i khang nguyén O25B cla E. coli), trong d6 ban than té bao chil nay chira hosic
duoc bién dbi dé chua trinh tu axit nucleic ctia wzx (SEQ ID NO:5). Theo mdt
phuong 4n cu thé khéc, sang ché d8 cap dén t& bao chii khong nhén c6 kha néng san
xuét 025B, va/hoic phirc hop sinh hoc O25B (cy thé hon, protein mang dugc lién
két v6i khang nguyén 025B cua E. coli), trong d6 ban than t& bao chu nay chira
hodc dugc bién dbi dé chira trinh tu nucleic ma ma héa flippaza cia khang nguyén
O, vi duy, flippaza cta khang nguyén O dugc mé hoéa bang wzx. Theo mdt phuong
&n cu thé khac, sang ché d& cap dén té bao chi khong nhan c6 kha ning san Xuét
025B, va/hodc phuc hop sinh hoc 025B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cia E. coli), trong d6 ban than t& bao chu nay chira hoic
dugc bién dbi dé chira axit nucleic ma it nhat 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
hodc 100% gibéng v6i SEQ ID NO:5. Theo mdt phuong 4n cu thé khac, t& bao chu
khong nhan chua trinh ty axit nucleic m& hoa oligosacaryl transferaza. Theo mot
phuong 4n cu thé khac, t& bao chii khong nhan con chira trinh ty axit nucleic mé
héa protein mang chtra trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit
amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang chira trinh tu diéu hoa
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z dc 1ap v6i nhau dugc chon tir axit
amin tu nhién bat ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mot
phuong an cu thé, t& bao chu 13 E. coli.

Theo mét phuong 4n cu thé khac, sang ché d8 cép dén té bao chi khong
nhan (vi du, t& bao chi khéng nhan dugc bién ddi tai td hop) c6 kha ning san Xuét
025B, va/hodc phuc hop sinh hoc 025B (cu thé hon, protein mang dugce lién két
v6i khang nguyén O25B cla E. coli), trong d6 ban than t€ bao chi nay chira hoic
dugc bién d6i dé chira trinh tu axit nucleic cia wekd (SEQ ID NO:6). Theo mét
phuong an cu thé khéc, sang ché d& cap dén té bao chii khong nhéan c6 kha ning san
xut 025B, va/hoic phirc hgp sinh hoc 025B (cu thé hon, protein mang dugc lién
két voi khang nguyén O25B cua E. coli), trong d6 ban than té bao chil ndy chia
hodc dugc bién dbi dé chira trinh ty nucleic ma ma héa rhamnosyltransferaza, vi
dy, dTDP-Rha:Glc-Rha(Ac)-GlcNAc-UPP a-1,3-rhamnosyltransferaza dugc ma

héa bang wekd. Theo mdt phuong 4n cu thé khéc, séang ché @& cap dén té bao chu
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khong nhan c6 kha ning san xuit 025B, va/hoic phic hop sinh hoc 025B (cu thé
hon, protein mang duoc lién két v6i khéng nguyén O25B cua E. coli), trong d6 ban
than t& bao chil nay chira hoic dugc bién ddi @ chira axit nucleic ma it nhét 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hoic 100% gidng véi SEQ ID NO:6. Theo mot
phuong an cu thé khac, t& bao chii khong nhén chira trinh ty axit nucleic ma hoéa
oligosacaryl transferaza. Theo mét phuong an cu thé khéc, t& bao chi khong nhan
con chira trinh tu axit nucleic ma hoéa protein mang chira trinh ty diéu hoa Asn-X-
Ser(Thr), trong d6 X c6 thé 1 axit amin bét ky trir Pro (SEQ ID NO:14); hoic
protein mang chira trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z
doc 1ap v6i nhau duge chon tir axit amin tuy nhién bét ky trr Pro (SEQ ID NO:15)
(xem, WO 2006/119987). Theo mét phuong an cu thé, t€ bao chu 13 E. coli.

Theo mét phwong 4n cu thé khac, sang ché d& cap dén té bao chu khong
nhan (vi dy, té bao chii khong nhan duge bién déi tai t6 hop) c6 kha ning san xuit
025B, va/hodc phirc hgp sinh hoc O25B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than t€ bao chu nay chira hoic
duoc bién dbi dé chira trinh ty axit nucleic cia wekB (SEQ ID NO:7). Theo mét
phuong 4n cu thé khéc, sang ché @& cap dén té bao chi khong nhan c6 kha ning san
xuit 025B, va/hoic phirc hop sinh hoc 025B (cu thé hon, protein mang dugc lién
két voi khang nguyén O25B cla E. coli), trong d6 ban than t€ bao chil ndy chira
hodic dugc bién d6i dé chua trinh ty nucleic ma ma hoa wekB glucosyltransferaza,
vi du, UDP-Glc:Glc-Rha(Ac)-GlcNAc-UPP B-1,6- glucosyltransferaza dugc mad
hoa bing wekB. Theo mot phwong 4n cu thé khac, sang ché d& cap dén té bao chu
khong nhan c6 kha ning san xudt 025B, va/hogdc phirc hgp sinh hoc 025B (cu thé
hon, protein mang dugc lién két v6i khang nguyén O25B cia E. coli), trong d6 ban
than té bao chi ndy chira hodc dugc bién dbi @ chira axit nucleic ma it nhét 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hoic 100% giéng véi SEQ ID NO:7. Theo mét
phuong 4n cu thé khac, t& bao chi khéng nhan chira trinh ty axit nucleic ma hoéa
oligosacaryl transferaza. Theo mdt phuong an cu thé khac, t& bao chu khong nhan

con chira trinh ty axit nucleic ma hoa protein mang chira trinh ty diéu hdoa Asn-X-
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Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc
protein mang chra trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z
doc 1ap véi nhau duge chon tr axit amin tw nhién bét ky trir Pro (SEQ ID NO:15)
(xem, WO 2006/119987). Theo mdt phuong 4n cu thé, té bio chii 1a E. coli.

Theo mét phuong 4n cu thé khac, sang ché dé cap dén t& bao chu khong
nhan (vi dy, t& bao chu khong nhan dugc bién dbi tai t6 hop) c6 kha ning sin xuét
025B, va/hodic phitc hop sinh hoc 025B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than t€ bao chil ndy chira hoic
dugc bién dbdi dé chira trinh tu axit nucleic cia wzy (SEQ ID NO:8). Theo mdt
phuong 4n cu thé khac, sang ché dé cap dén té bao chu khong nhan c6 kha ning san
xult 025B, va/hodc phirc hop sinh hoc 025B (cu thé hon, protein mang dugc lién
két v6i khang nguyén O25B cua E. coli), trong d6 ban than té bao chi ndy chira
hodic dugc bién dbi dé chua trinh tu nucleic ma mi hoéa polymeraza ciia khang
nguyén O, vi dy, polymeraza cia khang nguyén O dugc ma hoa bang wzy. Theo
mdt phuong an cu thé khac, séang ché d& cap dén té bao chi khong nhan c6 kha
ning san xuét O25B, va/hodc phic hop sinh hoc 025B (cu thé hon, protein mang
duoc lién két véi khang nguyén O25B clia E. coli), trong d6 ban than t€ bao chu
nay chira hodc dugce bién dbi @& chura axit nucleic ma it nhat 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%; 96%, 97%,
98%, 99%, hoidc 100% gidng véi SEQ ID NO:8. Theo mdt phuong an cu thé khac,
t€ bao chi khong nhan chira trinh ty axit nucleic ma hoa oligosacaryl transferaza.
Theo mot phwong 4n cu thé khac, té bao chli khong nhan con chira trinh ty axit
nucleic ma héa protein mang chira trinh tuy diéu hoa Asn-X-Ser(Thr), trong d6 X ¢6
thé 13 axit amin bat ky trir Pro (SEQ ID NO:14); hodc protein mang chta trinh tu
diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 14p v6i nhau duge chon
tir axit amin tu nhién bit ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987).
Theo mét phuong an cu thé, té bao chi1 13 E. coli.

Theo mdt phuong an cu thé khac, sang ché dé cap dén té bao chu khong
nhan (vi du, t& bao cha khong nhén dugc bién dbi téi td hop) c6 kha ning san xXuét
025B, va/hodc phuc hop sinh hoc O25B (cu thé hon, protein mang dugc lién két
vGi khang nguyén O25B cua E. coli), trong d6 ban than té bao chi nay chira hoic
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duoc bién dbi dé chira trinh ty axit nucleic ctia wbbJ (SEQ ID NO:9). Theo mét
phuong 4n cu thé khéc, sdng ché d& cap dén té bao chli khéng nhan c6 kha ning san
xuit 025B, va/hoic phitc hgp sinh hoc 025B (cu thé hon, protein mang dugc lién
két v6i khang nguyén 025B ctia E. coli), trong d6 ban than t& bao chi nay chira
hodic duogc bién dbi dé chira trinh ty nucleic ma ma hoa anO-axetyl transferaza, vi
du, anO-axetyl transferaza duoc ma hoéa bing whbJ. Theo mdt phuong 4n cu thé
khac, sang ché @& cap dén té bao chi khong nhan c6 kha ning san xudt 025B,
va/hodc phtc hop sinh hoc 025B (cu thé hon, protein mang dugc lién két véi
khang nguyén O25B cia E. coli), trong d6 ban than t€ bao chu nay chira hosic duge
bién dbi dé chira axit nucleic ma it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodic
100% gibng v6i SEQ ID NO:9, Theo mét phwong an cu thé khac, té bao chi khong
nhan chira trinh tu axit nucleic ma hda oligosacaryl transferaza. Theo mét phuong
an cu thé khac, t& bao cht khong nhan con chira trinh ty axit nucleic ma héa protein
mang chua trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X ¢6 thé 13 axit amin bit ky
trir Pro (SEQ ID NO:14); hodc protein mang chua trinh tu diéu hoa Asp(Glu)-X-
Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap v6i nhau dugc chon tir axit amin ty nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo m¢t phuong én cu
thé, t€ bao chu 13 E. coli.

Theo mot phwong 4n cu thé khéc, sang ché dé cap dén té bao chu khong
nhén (vi dy, t€ bio chil khong nhan duge bién di tai t hop) c6 kha ning san xuét
025B, va/hodc phirc hop sinh hoc O25B (cu thé hon, protein mang dugce lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than t&€ bao chi nay chira hoic
dugc bién dbi dé chira trinh tu axit nucleic cia wbbK (SEQ ID NO:10). Theo mdt
phuong 4n cu thé khc, sang ché d& cap dén té bao chi1 khong nhén c6 khé ning san
xuit 025B, va/hoiic phitc hop sinh hoc 0O25B (cu thé hon, protein mang dugc lién
két véi khang nguyén O25B cua E. coli), trong d6 ban than t& bao chll ndy chuia
hodic dugc bién ddi dé chira trinh tw nucleic ma ma hoa glucosyltransferaza, vi dy,
UDP-Glc:Rha-GlcNAc-UPP o-1,3-glucosyltransferaza dugc mé hoéa bang wbbK.
Theo mdt phuong an cu thé khéc, séng ché @& cép dén té bao chi khéng nhan c6

kha néng san xuat 025B, va/hoic phic hgp sinh hoc 0O25B (cu thé hon, protein
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mang dugc lién két v6i khang nguyén O25B cua E. coli), trong d6 ban than t& bao
chtl nay chira hodc dugc bién ddi dé chira axit nucleic ma it nhit 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, hodic 100% gidng véi SEQ ID NO:10. Theo mdt phuong 4n cu thé
khéc, t& bao chi khéng nhan chta trinh ty axit nucleic md hoa oligosacaryl
transferaza. Theo mot phuong 4n cu thé khéc, t& bao chi khong nhan con chira
trinh tur axit nucleic ma héa protein mang chira trinh tu didu hoa Asn-X-Ser(Thr),
trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang
chtra trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 1ép véi
nhau duge chon tir axit amin tu nhién bat ky trt Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mdt phuong 4n cu thé, t€ bao chit 13 E. coli.

Theo mét phuong 4n cu thé khéic, séng ché d& cap dén té bao chu khong
nhan (vi dy, t& bao chi khong nhan dugce bién dbi tai t5 hop) c6 kha ning san xuét
025B, va/hoic phirc hop sinh hoc 0O25B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cua E. coli), trong d6 ban than té bao chu nay chira hodc
dugc bién ddi dé chia trinh tu axit nucleic ciia wbbL (SEQ ID NO:11). Theo mét
phwong 4n cu thé khéc, séng ché d& cép dén té bao chu khong nhan c6 kha ning san
xuit 025B, va/hodc phirc hop sinh hoc O25B (cu thé hon, protein mang dugc lién
két v6i khang nguyén O25B cua E. coli), trong d6 ban than t& bao chu nay chua
hodic dugc bién d6i dé chira trinh ty nucleic ma m& hoa rhamnosyl transferaza, vi
dy, dTDP-Rha:GlcNAc-UPP a-1,3-thamnosyltransferaza dugc ma hoa bing whbL.
Theo mot phuong 4n cu thé khéc, sang ché d& cap dén € bao cha khéng nhan ¢
kha ning san xudt O25B, va/hoic phirc hgp sinh hoc 025B (cu thé hon, protein
mang dugc lién két v6i khang nguyén O25B cia E. coli), trong d6 ban than té bao
chi nay chira hodc dugc bién @i @ chira axit nucleic ma it nhat 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, hodc 100% giéng v6i SEQ ID NO:11. Theo mdt phwong an cu thé
khac, t& bao chu khoéng nhan chira trinh ty axit nucleic md hoéa oligosacaryl
transferaza. Theo mot phuong 4n cu thé khac, t€ bao chu khong nhan con chira
trinh ty axit nucleic mé héa protein mang chira trinh tu diéu hoa Asn-X-Ser(Thr),
trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang
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chtta trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc lap véi
nhau dugc chon tir axit amin tw nhién bat ky trit Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mdt phuong 4n cu thé, té bao chu 1a E. coli.

Theo mot phuong an cu thé khac, sdng ché d& cap dén t& bao chu khong
nhén (vi du, t bao chii khong nhan dugc bién dbi tai td hop) c6 kha ning san xuat
025B, va/hoic phuc hop sinh hoc 025B (cu thé hon, protein mang dugc lién két
v6i khang nguyén O25B cla E. coli), trong d6 ban than t& bao chi nay chira hodc
dugc bién dbi dé chira it nht mot, hai, ba, bén hogc nhiéu hon, vi du tit c4, céc
thanh phén sau day: (i) trinh ty axit nucleic ma it nhét 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hoic 100% gibng véi SEQ ID NO:1; (i) trinh ty axit nucleic ma it nhét 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hodc 100% giéng v6i SEQ ID NO:2; (iii) trinh tu axit
nucleic ma it nhét 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% gibng v6i SEQ ID
NO:3; (iv) trinh tu axit nucleic ma it nhét 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc
100% giéng v6i SEQ ID NO:4; (v) trinh tu axit nucleic ma it nhat 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, hodc 100% gidng véi SEQ ID NO:5; (vi) trinh tu axit nucleic ma
it nhit 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% gidng véi SEQ ID NO:6; (vii)
trinh ty axit nucleic ma it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% gidng
véi SEQ ID NO:7; (viii) trinh ty axit nucleic ma it nhit 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, hodic 100% giéng véi SEQ ID ‘NO:8; (ix) trinh ty axit nucleic ma it nhét
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, hodc 100% giéng v6i SEQ ID NO:9; (x) trinh tu
axit nucleic ma it nhit 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% giéng véi
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SEQ ID NO:10; va/hodc (xi) trinh ty axit nucleic ma it nhét 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, hodc 100% giéng véi SEQ ID NO:11. Theo mdt phuong an cu thé, t€
bao chi nay duge bién dbi dé chita mdi trong s6 céc trinh tu nay, cu thé hon, cic
trinh ty nay khong twong ddng véi té bao chi ndy. Theo mdt phuong 4n cu thé
khéc, t& bao chu khong nhan chita trinh ty axit nucleic mad hoéa oligosacaryl
transferaza. Theo mdt phuong 4n cu thé khac, té bao chu khong nhan con chira
trinh tu axit nucleic m3 hda protein mang chira trinh tu diéu hoa Asn-X-Ser(Thr),
trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang
chira trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z ddc lap véi
nhau duge chon tir axit amin ty nhién bt ky trit Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo mdt phuong 4n cu thé, té bao chu 13 E. coli.

Theo mdt phuong 4an cu thé khéc, sang ché @& cap dén té bao chi khong
nhan (vi dy, t& bao cht khong nhan dugc bién dbi ti t6 hop) ma tao ra O25B, trong
d6 t& bao chu nay chia it nhét hai trong s6 (i) wbbJ (SEQ ID NO:9) hodc axit
nucleic ma tuong déng khoang hodc it nhét 13 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, hoic 99% vé&i SEQ ID NO:9; (ii) wbbK (SEQ ID NO:10) hodc axit
nucleic ma tuong ddng khoang hoc it nhat 13 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, hoic 99% vé&i SEQ ID NO:10; va/hodc (iii) wbbL (SEQ ID NO:11)
hodc axit nucleic ma tuong déng khoang hodc it vnhét 1a 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, hodc 99% vd&i SEQ ID NO:11. Theo mdt phuong an cu thé
khéc, t& bao chi khong nhin chira trinh ty axit nucleic mi hoéa oligosacaryl
transferaza. Theo mot phuong 4an cu thé khéc, té bao chu khong nhén con chira
trinh tu axit nucleic m& hoa protein mang chura trinh tu diéu hoa Asn-X-Ser(Thr),
trong d6 X ¢6 thé 13 axit amin bét ky trir Pro (SEQ ID NO:14); ho#c protein mang
chtra trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap véi
nhau duge chon tir axit amin ty nhién bat ky trir Pro (SEQ ID NO:15) (xem, WO
2006/119987). Theo m6t phuong 4n cu thé, té bao chii 13 E. coli.

Theo mot phuong an cu thé khac, sang ché dé cap dén t& bao chii khong
nhan (vi dy, t& bao chii khong nhan duge bién dbi ti t6 hop) ma tao ra O25B, trong
d6 t& bao chi nay chira mbi trong sb (i) wbbJ (SEQ ID NO:9) hodc axit nucleic ma
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turong ddng khoang hodc it nhét 13 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
hodc 99% véi SEQ ID NO:9; (ii) wbbK (SEQ ID NO:10) hogc axit nucleic ma
twong ddng khoang hoic it nhit 13 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
hoidc 99% véi SEQ ID NO:10; va (iii) wbbL (SEQ ID NO:11) hodc axit nucleic ma
tuong ddng khoang hoic it nhét 1a 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
hodc 99% véi SEQ ID NO:11. Theo mot phuong an cu thé khéc, té bao chii khdng
nhan chra trinh tu axit nucleic ma hoa oligosacaryl transferaza. Theo mdt phuong
&n cu thé khéc, t& bao chi khong nhan con chira trinh ty axit nucleic ma héa protein
mang chtra trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 14 axit amin bét ky
trit Pro (SEQ ID NO:14); hodc protein mang chira trinh tu didu hoa Asp(Glu)-X-
Asn-Z-Ser(Thr), trong d6 X va Z doc 1ap v6i nhau duge chon tir axit amin tw nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mét phuong an cu
thé, t€ bao chu 1a E. coli.

Theo mdt phuong an cu thé khéc, séng ché @ cap dén té bao chi khong
nhan (vi dy, té bao chi khéng nhan dugc bién dbi tai to hop) ma tao ra O25B, trong
d6 t& bao chil ndy chira (i) dTDP-Glucoza 4,6-dehydrataza; (ii) dTDP-6-Deoxy-D-
Glucoza 3,5-epimeraza; (iii) Glucoza-1-phosphat thymidylyltransferaza; (iv)
dTDP-4-dehydrorhamnoza 3,5-epimeraza; (v) flippaza khang nguyén O; (vi)
dTDP-Rha:Glc-Rha(Ac)-GIcNAc-UPP  o-1,3-rhamnosyltransferaza; (vii) UDP-
Glc:Gle-Rha(Ac)-GleNAc-UPP B-1,6- glucosyltransferaza (viii) polymeraza cia
khang nguyén O; (ix) O-axetyl transferaza; (x) UDP-Glc:Rha-GlcNAc-UPP o-1,3-
glucosyltransferaza  va/hodc  (xi)  dTDP-Rha:  GlcNAc-UPP  a-1,3-
rhamnosyltransferaza. Theo mdt phuong an cu thé, t& bao chu khong nhan chira
trinh tu axit nucleic m3 héa oligosacaryl transferaza. Theo mdt phuong an cu thé
khéc, t& bao chii khong nhan con chira trinh ty axit nucleic m& héa protein mang
chtra trinh ty diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trir
Pro (SEQ ID NO:14) hodc protein mang chura trinh ty diéu hoa hodc Asp(Glu)-X-
Asn-Z-Ser(Thr), trong d6 X va Z doc 14p v6i nhau duge chon tir axit amin ty nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mét phurong 4n cu
thé khac, mdt sd hodc tit ca trong s6 (i) dTDP-Glucoza 4,6-dehydrataza; (ii) dTDP-
6-Deoxy-D-Glucoza 3,5-epimeraza; (iii) Glucoza-1-phosphat
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thymidylyltransferaza; (iv) dTDP-4-dehydrorhamnoza 3,5-epimeraza; (v) flippaza
khang nguyén O; (vi) dTDP-Rha:Glc-Rha(Ac)-GleNAc-UPP  a-1,3-
thamnosyltransferaza;  (vii) ~ UDP-Glc:Gle-Rha(Ac)-GleNAc-UPP - B-1,6-
glucosyltransferaza (viii) polymeraza cia khing nguyén O; (ix) O-axetyl
transferaza; (x) UDP-Glc:Rha-GIcNAc-UPP a-1,3-glucosyltransferaza va/hodc (xi)
dTDP-Rha: GIcNAc-UPP o-1,3-rhamnosyltransferaza khong twong ddng véi té bao
chii. Theo mot phuong 4n cu thé khic, oligosacaryl transferaza nay khong tuong
ddng vé6i t& bao chi. Theo mét phuong 4n cu thé khac, protein mang nay khong
tuong ddng vai té bao chii. Theo mt phuwong an cu thé, t€ bao chi 1a E. coli.

Theo mot khia canh khac, sang ché a8 cap dén t& bao chu khong nhan (vi dy,
t& bao chu khong nhan duoc bién déi tai t& hop) ma tao ra O25A clia E. coli, cu thé
hon, té bao chi nay chira enzym c6 kha ning tbng hop O25A cla E.coli (xem, Vi
du, Fig.3). Theo m¢t phuong an cu thé khac, t& bao chii khong nhan chira trinh ty
axit nucleic ma héa oligosacaryl transferaza. Theo mot phuwong an cu thé khac, té
bao chi khéng nhén con chira trinh tu axit nucleic ma héa protein mang chira trinh
tw didu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trix Pro (SEQ ID
NO:14); hodc protein mang chura trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr),
trong d6 X va Z doc 14p v6i nhau dugce chon tir axit amin ty nhién bét ky trir Pro
(SEQ ID NO:15) (xem, WO 2006/119987). Theo mét phuong 4n cu thé, t& bao ch
1a E. coli.

Theo mot khia canh khac, sang ché dé cap dén t& bao chu khong nhan (vi du,
té bao chu khong nhan duoc bién dbi tai t6 hop) ma tao ra Ol cua E. coli, cy thé
hon, t& bao chli nay chira enzym c6 kha ning tbng hop O1 clia E.coli (xem, vi duy,
Fig.12). Theo mét phuong an cu thé, sang ché d& cap dén té bao chi ma tao ra O1A
cua E. coli. Theo mot phuong an cu thé, sang ché a8 cap dén t& bao chi ma tao ra
O1B cia E. coli. Theo mdt phuong 4n cu thé, séng ché d cap dén té bao chi ma
tao ra O1C cua E. coli. Theo mot phuwong an cu thé khac, té bao chu khong nhan
chira trinh tu axit nucleic mi hoa oligosacaryl transferaza. Theo mgt phuong an cu
thé khac, t& bao chu khoéng nhan con chira trinh ty axit nucleic mi héa protein
mang chira trinh tu diéu hoa Asn-X-Ser(Thr), trong 6 X c6 thé 13 axit amin bat ky
trir Pro (SEQ ID NO:14); hodc protein mang chira trinh tu diéu hoa Asp(Glu)-X-
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'Asn-Z-Ser(Thr), trong d6 X va Z doc 14p v6i nhau dugc chon tir axit amin tu nhién
bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mdt phuong an cu
thé, té bao chu 1a E. coli.

Theo mot khia canh khéc, sang ché @ cap dén t& bao chi khong nhan (vi du,
t& bao chii khéng nhan duge bién ddi téi t& hop) ma tao ra O2 cla E. coli, cu thé
hon, té bao chi ndy chtra enzym c6 kha ning tdng hop O2 clia E.coli (xem, vi du,
Fig.19). Theo mdt phuong an cu thé khac, té bao chu khong nhan chira trinh ty axit
nucleic m3 hda oligosacaryl transferaza. Theo mét phuwong an cu thé khac, té bao
chu khong nhén con chita trinh ty axit nucleic m& hoa protein mang chira trinh tyr
didu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 14 axit amin bat ky trir Pro (SEQ ID
NO:14); ho3c protein mang chia trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr),
trong d6 X va Z ddc 1ap voi nhau dugce chon tlr axit amin ty nhién bét ky trir Pro
(SEQ ID NO:15) (xem, WO 2006/119987). Theo m¢t phuong 4n cu thé, t& bao chu
1a E. coli.

Theo m&t khia canh khéc, sang ché @& cap dén t€ bao chii khong nhan (vi du,
té bao chii khong nhan dugc bién ddi tai t5 hop) ma tao ra 06 cia E. coli, cu thé
hon, t& bao chil ndy chita enzym c6 kha ning téng hop 06 cla E.coli (xem, vi dy,
Fig.17). Theo mét phuong an cu thé, sang ché d& cap dén té bao chu ma tao ra O6
cua E.coli chira monosacarit Glc phdn nhanh hoic khing nguyén O6 chira
monosacarit GIcNAc phin nhanh. Theo m¢t phuong an cu thé khac, té bao chu
khéng nhan chira trinh ty axit nucleic mé hoa oligosacaryl transferaza. Theo mét
phwong 4n cu thé khéc, té bao chi khong nhan con chia trinh ty axit nucleic ma
hoéa protein mang chira trinh tu didu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 14 axit
amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang chira trinh tu didu hoa
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc lép v6i nhau duge chon tir axit
amin tu nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mot
phuong 4n cu thé, € bao chu 13 E. coli.

Sang ché con @& cap dén t€ bao chu khong nhan (vi du, t& bao chil khong
nhan dugc bién déi tai td hop) c6 kha nang san xult nhiéu hon mot kiéu huyét
thanh O cua E. coli. Theo mot phuong 4n cy thé, sang ché d& cap dén té bao chu c6

kha ning san xuét it nhét hai trong s6 cac thanh phan sau: 025B, 025A, O1 (vi du,
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Ol1A, O1B, O1C), 02, va 06. Theo mdt phuong 4n cu thé khac, séng ché dé cap
dén t& bao chu c6 kha ning san xuat O25B va mot hodc nhiéu trong s 025A, Ol
(vi dy, O1A, O1B, O1C), 02, va 06. Theo mot phuong 4n cu thé khac, t bao chu
khong nhén chira trinh ty axit nucleic mé hoa oligosacaryl transferaza. Theo mot
phuong 4n cu thé khac, t& bao chi khong nhan con chura trinh tyr axit nucleic mé
hoéa protein mang chua trinh tu diéu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit
amin bét ky trir Pro (SEQ ID NO:14); hodc protein mang chira trinh tur diéu hoa
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z ddc lap véi nhau dugce chon tir axit
amin tu nhién bét ky trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Theo mét
phuong 4n cy thé, t€ bao chi1 13 E. coli.

Nén di truyén

Té bao chu bét ky d& biét d6i voi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat nay co thé duogc st dung dé tao ra khang nguyén O cla E.coli theo
sang ché (vi du, 025B) va phirc hop sinh hoc chtra khang nguyén O cua E.coli theo
sang ché (vi dy, 025B), bao gbm cb khuén, t& bao chi khong nhén, va té bao chu
c6 nhan. Vi du vé té bao chﬁ khong nhan dé st dung trong su san xuét khang
nguyén O ciia E.coli theo sang ché va phirc hop sinh hoc chira khang nguyén O clia
E.coli theo sang ché bao gdm, nhung khong chi giéi han &, loal Escherichia, loai
Shigella, loai Klebsiella, 1oai Xhantomonas, loai Salmonella, loai Yersinia, loai
Lactococcus, LactoBacillus, loai Pseudomonas, loai Corynebacterium, loai
Streptomyces, lodi Streptococcus, loadi Staphylococcus, loai Bacillus, va loai
Clostridium. Theo mot phuong 4n cu thé, t€ bao chi dugc st dung dé tao ra khang
nguyén O cia E.coli theo sang ché va phirc hop sinh hoc chira khang nguyén O cua
E.coli theo sang ché E. coli.

Theo mét s6 phuong 4n, t€ bao chi duge sir dung dé tao ra khang nguyén O
cta E.coli va phirc hop sinh hoc theo sang ché duoc bién ddi dé chira axit nucleic
khéng tuong ddng (khéc loai), vi dy, axit nucleic khong tuong ddng ma mi hoa
mot hodc nhiéu protein mang vd/hodc axit nucleic khong tuong déng ma ma héa
mot hodic nhiu protein, vi du, gen ma héa mét hodc nhiéu protein. Theo mot
phuong 4n cu thé, axit nucleic khong twong ddng ma ma hoéa protein tham gia vao

con dudng glycosyl hoa (vi du, con dudng glycosyl hoa trong t€ bao khéng nhan
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va/hodc ¢6 nhan) c6 thé 13 dugc dua vio trong t& bao chu theo sang ché. Axit
nucleic ndy c6 thé mi hoéa protein bao gbébm, nhung khoéng chi giéi han ¢,
oligosacaryl transferaza va/hodic glycosyltransferaza. Axit nucleic khong tuong
ddng (vi dy, axit nucleic ma ma héa protein mang va/hodc axit nucleic ma mé hoa
protein khac, vi dy, protein tham gia vao qua trinh glycosyl héa) c6 thé 1 dugc dua
vao trong t& bao chu theo sang ché bing cach sit dung phuong phép bét ky da biét
d6i v6i ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay, vi dy, dién di,
chuyén héa hoa hoc b%mg cach sbc nhiét, chuyén héa tu nhién, tai nap thé thuc
khuén, va tao phitc. Theo c4c phuong an cu thé, axit nucleic khong twong ddng
duoc dua vao trong té bao chil theo sang ché bang cach sir dung plasmit, vi dy, axit
nucleic khong twong ddng duge biéu hién trong té bao cha bang plasmit (vi dy,
vecto biéu hién). Theo mot phuong 4n cu thé khéc, axit nucleic khong twong dong
duoc dua vao trong t& bio chi theo sang ché bang céch sir dung phwong phép chén
duoc md ta trong don qubc t& s6 PCT/EP2013/068737.

Theo mdt s6 phuong 4n, cac bién dbi khac c6 thé 1a dwoc tao ra (vi dy, bang
cach sir dung k§ thuét tai td hop) vao trong t& bao chu theo sang ché. Vi dy, axit
nucleic t& bao chil (vi du, gen) ma mi hoa protein ma tham gia mot phan va con
dudng glycosyl hda can thi¢p hodc canh tranh ¢6 thé c6 (vi du, canh tranh hoic can
thiép véi mét hogc nhiéu gen khong tuong ddng tham gia vao qua trinh glycosyl
héa ma dugc dua vao bang cach ti t6 hop trong t& bao chu) cb thé dugc loai bd
hodc dugc bién ddi trong nén té bao chi (hé gen) theo cach ma lam ching bét
hoat/rdi loan chitc ning (cu thé hon, axit nucleic t& bao chii ma dugc loai bé/duge
bién dbi khéng ma hoa protein chirc ning hodc khong mé héa protein bét ky). Theo
mot s& phuong 4n, khi axit nucleic dugc loai bd tir b gen clia t& bao chi theo sang
ché, chung dugc thay thé bing trinh ty mong mudn, vi dy, trinh ty ma hitu dung
cho qué4 trinh san xuét glycoprotein.

Vi du v& gen ma c6 thé dugc loai bd trong t€ bao chu (va, trong mot sb
truong hop, duoc thay thé bing trinh ty axit nucleic mong mubn khéc) bao gdm
gen cla té bao chi tham gia vao qua trinh sinh téng hop glycolipit, nhu waal (xem,
vi dy, Feldman et al., 2005, PNAS USA 102:3016-3021), cym sinh téng hop nhan

lipit A (waa), cum galactoza (gal), cum arabinoza (ara), cum axit colonic (wc),
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cum polysacarit bao vi khuln, gen sinh tdng hop undecaprenol-p (vi du uppS,
uppP), gen tai tudn hoan und-P, enzym chuyén héa tham gia vio qua trinh sinh
tdng hop dudng dugc hoat héa bang nucleotit, cum khang nguyén phd bién coa vi
khuén trong rudt, va cum bién dbi khang nguyén O tién thuc thé vi khuén nhu cum
gtrdBS. Theo mot phuong 4n cu thé, t€ bao chu theo sang ché duoc bién ddi sao
cho ching khéng tao ra bit ky khang nguyén O ndo khic ngoai khang nguyén O
mong mudn tir EXPEC, vi dy, 025B. Theo mdt phuong 4n cy thé, mot hodc nhidu
trong s6 cac gen waal, gen gtr4, gen gtrB, gen gtrS, hodic cum gen rfb dugc loai bd
hoic 1am bét hoat chirc ning tir bd gen cua té bao chii khéng nhan theo sing ché.
Theo mot phuong 4n, t& bao cha dugc sir dung theo séng ché 13 E.coli ma tao ra
khang nguyén O25B, trong d6 gen waal, gen gtrA, gen gtrB, va gen gtrS dugc loai
bo hodc lam bit hoat chirc ning tir bd gen cua té bao chi. Theo mot phuong 4n
khéc, t& bao chu duge st dung theo sang ché 13 E.coli ma tao ra khang nguyén
025B, trong d6 gen waal va gen gtrS dugc loai bd hodc lam bét hoat chirc ning tir
bd gen cuia té bao chu.

Theo mdt s6 phuong 4n, té bao chi dugc bién d8i theo sang ché c6 thé dugc
st dung cho qué trinh glycosyl hda protein. Qua trinh glycosyl héa protein ¢6 thé
duoc didu chinh dé tao ra phirc hop sinh hoc d sir dung trong thanh phan vacxin,
vi du, vacxin ma chta (cac) khang nguyén polysacarit ctia E. coli, vi du, 025 (vi
dy, 025B), 01, 02, va 06.

Protein mang

Protein mang bit ky thich hop @ st dung trong sy san xuét phire hop cho
vacxin (vi du, phirc hop sinh hoc @ sir dung trong vacxin) ¢6 thé dugc st dung
theo sang ché, vi du, axit nucleic ma héa protein mang c6 thé 14 dugc dua vao trong
té bao chu theo sang ché cho qué trinh san xuét phttc hop sinh hoc chira protein
mang dugc lién két v6i khang nguyén ExPEC (vi du, O25B). Vi du vé protein
mang bao gém, nhung khong chi gidi han &, ngoai doc td A duoc khir doc tinh cua
P. aeruginosa (EPA; xem, vi dy, Thssen, et al., (2010) Microbial cell factories 9,
61), CRM197, protein gin két maltoza (MBP), giai doc t6 bach cau, giai ddc t6 uén
vén, tan huyét t6 duoc khir doc tinh cta S. aureus, yéu t& két cum A, yéu td két

cum B, FimH cua E. coli, FimHC cta E. coli, dfc tb duong rudt khong bén nhiét
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cta E. coli, bién thé dugc khir doc tinh cia doc t& dudng rudt khong bén nhiét cua
E. coli, tiéu don vi B ctia doc t6 cholera (CTB), doc t& cholera, bién thé dugc khir
doc tinh cua doc td cholera, protein Sat cua E. coli, ving chd clia protein Sat cia E,
coli, Pneumolysin cla Streptococcus pneumoniae va bién thé dugc khir ddc tinh
cua ching, AcrA cua C. jejuni, va glycoprotein ty nhién ctia C. jejuni. Pbi véi
EPA, céc bién thé protein dugc khir doc tinh khac nhau duge mo ta trong tai liéu
chuyén nganh va c6 thé dugc str dung 1am protein mang.

Theo mot sb phuong 4n, protein mang duge sir dung trong viéc tao ra phirc
hop sinh hoc theo sang ché duge bién ddi, vi du, duoc bién ddi theo cach ma
protein ndy it doc hon va/hodc nhay hon véi qua trinh glycosyl héa. Theo mét
phuong 4n cu thé, protein mang dugc sir dyung trong viéc tao ra phitc hgp sinh hoc
theo séang ché dugc bién dbi sao cho s vi tri glycosyl héa trong protein mang dugc
t6i uu héa theo cach ma cho phép sir dung ndng do thip hon cia protein, vi du,
trong ché phdm gy mién dich, trong dang phitc hgp sinh hoc ctia nd.

Theo mot s& phuong 4n, protein mang theo sang ché duoc bién ddi dé bao
gém 1,2,3,4,5,6,7,8,9, 10, hodc nhiéu vi tri glycosyl héa hon so v&i dang binh
thuong cuing véi protein mang (vi du, so voi sd vi tri glycosyl héa cling véi protein
mang & trang thai tu nhién/von c6 cta nd, vi du, trang théi “kiéu tu nhién”). Theo
céc phuong an cu thé, viéc bo sung vi tri glycosyl héa duge thyuce hién bang cach
chén trinh tu diéu hoa qua trinh glycosyl hoa (vi du, Asn-X-Ser(Thr), trong d6 X c6
thé 13 axit amin bét k¥ trir Pro (SEQ ID NO:14); hodc Asp(Glu)-X-Asn-Z-Ser(Thr),
trong d6 X va Z doc 1ap v6i nhau duge chon tir axit amin ty nhién bét ky trir Pro
(SEQ ID NO:15) (xem, WO 2006/119987)) & vi tri bit ky trong cAu tric béc mot
clia protein. Viéc bd sung vj tri glycosyl hoa nay c6 thé 13 dugc thyuc hién bang
cach, vi du, bd sung axit amin méi vao cAu triic bac mot clia protein (cu thé hon, vi
tri glycosyl héa dugc bd sung, hoan toan hojc mot phén), hodc bing cach lam dot
bién axit amin c6 mit trong protein dé tao ra vi tri glycosyl hoa (cu thé hon, axit
amin khong dugc bd sung vao protein, nhung axit amin dwugc chon clia protein
dugc lam dot bién dé tao ra vi tri glycosyl hoa). Ngudi c¢6 hiéu biét trung binh trong
linh vuc k§ thuit nay s€ x4c dinh dugc réng trinh ty axit amin cua protein co thé

duoc bién ddi mot cach d& dang bang cach st dung k¥ thuat da biét trong linh vuc
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k¥ thuat ny, vi dy, k§ thuat tai t& hop ma bao gdm viéc bién ddi cua trinh ty axit
nucleic md héa protein. Theo cac phuong an cu thé, trinh ty diéu hoa qué trinh
glycosyl héa duge dua vao trong ving dic hiéu cia protein mang, vi dy, cAu tric
bé mit cta protein, & dau N hodc C cia protein, va/hodc trong vong ma dugc én
dinh bing ciu ndi disulfua & bazo cia protein. Theo mdt sd phuong 4n, trinh ty
diéu hoa qua trinh glycosyl héa chtra 5 axit amin cb didn c6 thd dugc kéo dai bang
gbc lysin dé glycosyl héa mot cach hiéu qua hon, va do d6 trinh ty diéu hoa duge
chén ¢6 thé ma hoa 5, 6, hodc 7 axit amin ma tSt hon 13 dugc chén hodc thay thé
cho axit amin cua protein nhan. Theo m¢t phuong an cu thé protein mang 13 EPA
duoc khtt doc tinh chira 4 trinh tu diéu hoa qua trinh glycosyl héa Asp/Glu-X-Asn-
Z-Ser/Thr (SEQ ID NO:15), va ¢6 trinh ty axit amin nhu dugc md ta trong SEQ ID
NO: 13.

Theo mdt sd phuong 4n, protein mang dugc sir dung trong vigc tao ra phirc
hop sinh hoc theo sang ché chira “tag” (dénh dau), cu thé hon, trinh tu cla axit
amin ma gitp phan 14p va/hodc xac dinh protein mang. Vi du, bd sung tag vao
protein mang theo sang ché c6 thé 13 hitu dung trong viéc tinh ché protein nay va,
do d6, viéc tinh ché phtc hop cho vacxin chtra protein mang duogc danh déu
(protein mang chura tag). Vi du v& tag ma c6 thé dugc st dung theo sang ché bao
gbm, nhung khéng chi giéi han &, Histidin tag (HIS) (vi dy, hexa histidin-tag, hoéc
6XHis-Tag), FLAG-TAG, va HA tag. Theo mot s6 phuong 4n, tag dugc st dung
theo sang ché c6 thé duoc loai bo, vi du, loai bd bang chét hoéa hoc hodc bing
phuong phép st dung enzym, néu chiing khong con cin thiét, vi dy, sau d6 protein
dugc tinh ché.

Theo mot s& phuong 4n, protein mang theo sang ché chtra trinh tuy dich ma
huéng dich protein mang dén chu chét cua t& bao chit ma biu hién protein mang
nay. Theo mot phuong an cu thé, trinh tu dich 1a tir DsbA cta E. coli, porin A 16p
mang ngoai cla E.coli (OmpA), protein gén két maltoza cla E.coli (MalE), pectat
lyaza ctia Erwinia carotovorans (PelB), Flgl, NikA, hodc endoxylanaza cia
Bacillus sp. (XynA), doc t6 LTIIb dudng rudt khong bén nhiét cia E. coli,
endoxylanaza XynA cta Bacillus, hodc flagellin cla E.coli (Flgl).

B0 may glycosyl hoa

-58-



33764

Té bao chii theo sang ché chita, va/hodc c6 thé 1a dugce bién ddi dé chira, axit
nucleic ma ma hoa bd may gen (vi dy, glycosyltransferaza) c6 kha ndng san Xuét
khang nguyén O tir EXPEC, vi du, cac khang nguyén O25 (vi du, O25B), O1, 02,
va/hodc 06. Xem muc “Axit nucleic va protein”.

Glycosyltransferaza

Té bao chu theo sang ché chira axit nucleic ma ma hoa glycosyltransferaza
c¢6 kha ning san xuit khang nguyén O ctia ExXPEC, vi dy, khang nguyén O tir E.coli
c6 kidu huyét thanh 025 (vi du, O25A hodc 025B, xem Fig.3B), O1 (xem, Fig.12),
02 (xem, Fig.19), va 06 (vi du, kiéu huyét thanh 06 tao ra khdng nguyén O6 chira
monosacarit Glc phan nhédnh hodc khang nguyén O6 chira monosacarit GIcNAc
phin nhanh, xem Fig.17). Vi du vé axit nucleic duge md ta trong muc “Axit nucleic
va protein”. Theo mdt s§ phwong &n, mot s6 hodc tAt ca cia axit nucleic ma ma hoa
glycosyltransferaza c6 kha nang san xuét khang nguyén O ctia EXPEC dugc biéu
hién mot cach ty nhién bang t€ bao chu theo sang ché (vi du, axit nucleic c6 trong
nén “kiéu tu nhién” ctia té bao chi). Theo mot sd phuong 4n, mot s6 hoic tat ca clia
axit nucleic ma ma hoa glycosyltransferaza c6 kha ning san xuét khang nguyén O
ctia EXPEC khéng duoc biéu hién mot cich ty nhién bing té bao chii theo sang ché,
cu thé hon, mot s6 hoiic tit ca cla axit nucleic khong twong dong véi t& bao chi. Té
bao chii ¢6 thé dugc bién d6i dé chia axit nucleic cu thé, vi du, axit nucleic duoc
mo ta trong muc “Axit nucleic va protein”, bing cach sir dung phuong phap da biét
trong linh vuc k¥ thuét nay, vi du, phuong phdp dugc mod ta trong muc “Té bao
chu”.

Theo mot phuong an cu thé, té bao chu theo séng ché chura axit nucleic ma
ma hoda glycosyltransferaza cé kha nang san xuét khang nguyén O cla E.coli ¢6
kidu huyét thanh O25B, cu thé hon, khang nguyén O25B theo sang ché. Theo mét
phuong 4n cu thé, axit nucleic ndy ma héa cum /b tir upec138 (SEQ ID NO:12),
hodc cum gen ma khoang hodc it nhéit 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%
hoidc 99% gibng hoic twong ddng véi SEQ ID NO:12,

Theo mdt phuong 4n cu thé khac, axit nucleic ndy md héa cum rfb tir
upecl163, hodc cum gen ma khoang hodc it nhit 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98% hodc 99% gibng hodc tuong ddng véi cum 7/b tir upec163. Theo mot
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phuong an cu thé khéc, axit nucleic nay ma héa cum /b tir upec177, hodc cym gen
ma khoang hoic it nhit 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% hodc 99%
gibng hoic twong ddng v&i cum rfb tir upecl77.

Theo mdt phuong 4n cu thé khic, axit nucleic ndy ma mi hoa
glycosyltransferaza c6 kha ning san xut khéng nguyén O ctia E.coli c6 kiéu huyét
thanh O25B 1a gen ¢6 kiéu huyét thanh 025B, trong d6 gen nay 13 rmIB (SEQ ID
NO:1), rmID (SEQ ID NO:2) rmi4 (SEQ ID NO:3), rmIC (SEQ ID NO:4), wzx
(SEQ ID NO:5), wekd (SEQ ID NO:6), wekB (SEQ ID NO:7), wzy (SEQ ID
NO:8), wbbJ (SEQ ID NO:9), wbbK (SEQ ID NO:10), va wbbL (SEQ ID NO:11).
Xem céc bang 3 va 9.

Theo mdt phuong 4n cu thé, t€ bao chu theo séng ché chira axit nucleic ma
ma hoa protein (vi du, glycosyltransferaza) c6 kha nang san xuét khang nguyén O
ctia E.coli c6 kidu huyét thanh O25A, cu thé hon, khang nguyén O25A theo sing
ché. Theo mdt phuong an cu thé khac, axit nucleic ndy ma ma héa protein (vi du,
glycosyltransferaza) c6 kha ning san xut khang nguyén O ctia E.coli ¢6 kiéu huyét
thanh O25A 13 gen cia kiéu huyét thanh 025, trong d6 gen ndy 1a rmiB, rmiD,
rmlA, rmIC, wzx, wekA, wekB, wekC, wzy, fuld, fmlB, fmlC, wbuB, va/hodc wbuC.
Xem Wang, et al. (2010) J Clin Microbiol 48, 2066-2074; Ngan hang dit liéu gen
GUO014554; va bang 2.

Theo mot phuong 4n cu thé khac, té bao chu theo séng ché chira axit nucleic
ma ma hoa glycosyltransferaza c6 kha nang san xuét khang nguyén O cta E.coli ¢6
kiéu huyét thanh O2. Theo mdt phuong an cu thé khéc, axit nucleic ndy ma mi hoa
glycosyltransferaza cé kha nang san xuét khang nguyén O cia E.coli c6 kiéu huyét
thanh O2 13 gen c6 kiéu huyét thanh O2, trong d6 gen ndy 13 rmiB, rmiD, rmiA,
rmlC, wzx, wekP, wekQ, wekR, wzy, fdtA, fdtB, va/hodc fdtC. Xem Li, et al., (2010)
J Microbiol Methods 82, 71-77; Fratamico, et al., 2010, Canadian Journal of
Microbiology 56, 308-316; va bang 5.

Theo mdt phuong 4n cu thé khac, té bao chi theo séng ché chira axit nucleic
ma mi héa glycosyltransferaza c6 kha nang san xuét khang nguyén O cua E.coli ¢6
kidu huyét thanh 06. Xem Welch et al., 2002, PNAS USA 99(26):17020-17024;
Jann et al., Carbohydr. Res. 263 (1994) 217-225, va Jansson et al., Carbohydr. Res.
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131 (1984) 277-283. Theo mdt phuong 4n cu thé, kiéu huyét thanh O6 nay chira
monosacarit Glc phan nhanh.

Theo mot phuong 4n cu thé khéc, t€ bao chu theo sang ché chira axit nucleic
ma mi héa glycosyltransferaza cé kha nang san xuét khang nguyén O cua E.coli c6
kiéu huyét thanh O1. Theo mét phuong 4n cu thé, kiéu huyét thanh O1 nay 1a O1A.
Theo mdt phuong 4n cu thé khéc, axit nucleic ndy ma ma héa glycosyltransferaza
¢6 kha ning san xuit khang nguyén O cua E.coli ¢6 kidu huyét thanh O1 13 gen ¢6
kiéu huyét thanh O1, trong d6 gen nay 13 rmiB, rmID, rmid, rmIC, wzx, mnad,
wekM, wzy, wekN, va/hoac wekO.

Oligosacaryl Transferaza

Oligosacaryl transferaza chuyén oligosacarit dugc lién két voi lipit dén gbe
asparagin ctia chudi polypeptit méi sinh ma chira motif (doan trinh ty nucleotit
hodc axit amin) diéu hoa qué trinh N-glycoxyl héa, vi du, Asn-X-Ser(Thr), trong d6
X ¢6 thé 12 axit amin bat ky trir Pro (SEQ ID NO:14); hodc Asp(Glu)-X-Asn-Z-
Ser(Thr), trong d6 X va Z doc 1ap v6i nhau duge chon tir axit amin ty nhién bét ky
trir Pro (SEQ ID NO:15) (xem, WO 2006/119987). Xem, vi du, WO 2003/074687
va WO 2006/119987, ma toan bd ndi dung cua ching dugc két hop vao dy bang
cach vién dan.

Theo mot s& phuong 4n, t& bao chii theo sang ché chura axit nucleic ma ma
héa oligosacaryl transferaza. Axit nucleic ma ma hoéa oligosacaryl transferaza co6
thé 13 ty nhién d6i véi t& bao chu, hodc c6 thé dugc dua vao trong té bao chu béng
cach st dung k¥ thuit gen, nhu dugc mo ta trén ddy. Oligosacaryl transferaza co6
thé tir ngudn bt ky da biét trong linh vuc k¥ thuat nay. Theo mét phuong én cu thé,
oligosacaryl transferaza 1a oligosacaryl transferaza tir Campylobacter. Theo mot
phuong 4n cu thé khéc, oligosacaryl transferaza 1a oligosacaryl transferaza tir
Campylobacterjejuni (cu thé hon, pglB; xem, vi dy, Wacker et al., 2002, Science
298:1790-1793; ngoai ra, xem, vi du, NCBI Gen ID: 3231775, UniProt Accession
No. 086154). Theo m{t phuong an cu thé khac, oligosacaryl transferaza 1a
oligosacaryl transferaza tr Campylobacterlari (xem, vi du, NCBI Gen ID:
7410986).

Phirc hgp sinh hoc
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Theo mdt sb phuong an, té bao chu theo sang ché c6 thé dugc str dung dé tao
ra phitc hgp sinh hoc chira khang nguyén O cla E.coli theo sang ché (vi du, 025B;
xem muc “Khéng nguyén O cua E. coli”’) dugc lién két v6i protein mang. Phuong
phap tao ra phirc hgp sinh hoc nay bing céach sir dung té bao chi da biét trong linh
vuc k¥ thuat ndy. Xem, vi dy, WO 2003/074687 va WO 2006/119987.

Theo mot phuong an khac, phttc hop glyco ¢6 thé dugc tao ra bang qua trinh
tdng hop hoa hoc, cu thé hon, dugc tao ra bén ngoai cla t€ bao chu (in vitro). Vi
du, khang nguyén O cta E.coli theo sang ché, vi du, O25B, c6 thé dugc tao phirc
hop véi protein mang bang céach st dung phuong phap da biét @i v6i nguoi co
hiéu biét trung binh trong linh vyc k¥ thuat nay, bao gbm, bang cach st dung nhém
hoat hoa dé& phan g trong polysacarit/oligosacarit cling nhu chat mang protein.
Xem, vi du, Pawlowski et al., 2000, Vaccine 18:1873-1885; va Robbins, et al.,
2009, Proc Natl Acad Sci USA 106:7974-7978), ma ndi dung cua n6 dugc két hop
vao ban md ta nay bing cach vién din. K§ thuét ndy bao gdm k¥ thuat chiét
polysacarit/oligosacarit ctla khang nguyén t t€ bao chu, tinh ché
polysacarit/oligosacarit, hoat héa polysacarit/oligosacarit bing héa chit, va tao
phitc polysacarit/ oligosacarit v6i protein mang.

Phirc hop sinh hoc, nhu theo sang ché, c6 cac dic tinh thuén lgi hon phurc
hop glyco, vi dy, phirc hop sinh hoc nay tiéu tdn it hoa chit hon trong qu4 trinh san
xuht va tao ra san phim cudi dn dinh hon. Do d6, phirc hgp sinh hoc dugc wu tién
hon so véi phirc hop glyco duge tao ra theo phuong phép hoa hoc.

Theo mot phuong an cu thé, séng ché d& cap dén phirc hgp sinh hoc chira
protein mang dugc lién két voi khang nguyén O ctia EXPEC theo séng ché. Xem
muc “Khang nguyén O cuia E. coli”.

Theo mot phuong 4n cu thé, séng ché d& cap dén phirc hgp sinh hoc chira
protein mang (vi du, EPA) duoc tao lién két thong qua nguyén t& N v6i 025B cia
E. coli.

Theo mdt phuong 4n cu thé khic, sang ché d& cap dén phirc hop sinh hoc
chira protein mang (vi dy, EPA) duogc lién két v6i hop chét cé cong thirc 025B nhu

duoc thé hién dudi day:
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D-Glc

‘[—’ D-Glc ——» L-Rha2Ac — D-GIcNAc —}—-b
T n

L-Rha

trong d6 n 1a s6 nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hogic 15 dén 20. Theo mdt phuong 4n cu thé,
protein mang dugc tao lién két thong qua nguyén tir N v6i khang nguyén O ¢6 cong
thite 025B, cu thé hon, 025B dugc lién két v6i gbc Asn clia protein mang chira
trinh ty Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bat ky trlr Pro (SEQ ID
NO:14); hoic protein mang chira trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr),
trong d6 X va Z ddc 14p voi nhau duge chon tir axit amin ty nhién bét ky trir Pro
(SEQ ID NO:15).

Theo mdt phuong 4n cu thé khic, sang ché dé& cap dén phirc hop sinh hoc
chira protein mang (vi du, EPA) duoc lién két v&i hop chit c6 cong thirc O25B°,
nhu duge thé hién dudi day:

D-Glc
B|6
B o o
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 ol
OLT 3
L-Rha

trong d6 n 1a sb nguyén c6 gia tri nim trong khoang tir 1 dén 30, 1 dén 20, 1 dén
15,1 dén 10, 1 dn 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10 dén
25, 15 dén 25, 20 dén 25, 10 dén 20, hogic 15 dén 20. Theo mdt phuong 4n cy thé,
protein mang dugc tao li€n két thong qua nguyén tir N v6i khang nguyén O c6 cong
thiic O25B°.

Theo mdt phuong 4n cu thé khic, sang ché dé& cap dén phtic hop sinh hoc
chira protein mang (vi du, EPA) duoc li€n két v6i khang nguyén O25A. Theo mdt
phuong 4n cu thé, khang nguyén O25A nay c¢6 cdng thitc O25A:

-63-



33764

D-GII:
+> D-Glc —» L-FucNAc — D-GIcNAc 4—>
T n
L-Rha
hodc O25A’:
D-Glc
B|6
B o (0
D-Glc — L-FucNAc — D-GIcNAc
4 1,3 1,3 1
OLT 3 n
L-Rha

Theo mot phuong 4n cu thé khéc, sang ché d& cép dén phirc hop sinh hoc
chira protein mang (vi du, EPA) dugc lién két v6i khang nguyén O1. Theo mdt
phuong 4n cu thé, khang nguyén O1 ndy 1a O1A, vi dy, khéng nguyén nay c6 cong
thirc O1A:

+ L-Rha— L-Rha— L-Rha —> D-GICNAC4—>
T n

D-ManNAc
hodc O1A’:
P L-Rh —OL—>LRh —a——bLRh —B—-—bDGI NA
3| LRha 5 LRha=ramsLtha =g Breienie K
i
D-ManNAc

Theo mdt phuong 4n cu thé khéc, khéang nguyén Ol ndy 1a O1B, vi dy,
khang nguyén nay c6 cdng thirc O1B:

+ L-Rha —» L.-Rha— D-Gal — D-GIcNAc %—>
T n

D-ManNAc
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hodc O1B’:
B o a o
L-Rha ——» L-Rha—— D-Gal —— D-GIcNAc
3 1,2 1,2 1,3 n1
1P
D-ManNAc

Theo mot phuong 4n cu thé khac, khang nguyén Ol nay la O1C, vi dy,
khang nguyén nay c6 cong thirc O1C:

+ L-Rha —» L-Rha— D-Gal — D-GlcNAc ~}—>
T n

D-ManNAc ’
hodc O1C’:
P - o D-Gal ——» D-GIcNA
- —|- ——>»D- ——»D-
3 L-Rha 12 L-Rha 13 a 13 cNAc n1
i
D-ManNAc

Theo mdt phuong 4n cu thé khéc, sang ché @& cap dén phtic hop sinh hoc
chira protein mang (vi dy, EPA) dugc lién két véi khang nguyén O2. Theo mdt

phuong 4n cu thé, khang nguyén O2 ndy c6 cong thire O2:

+ L-RTha ——» | -Rha— L-Rha — D-GIcNAc +>

n
D-Fuc3NAc
hoac 02’
B o o B
L-Rha —» L-Rha—— L-Rha — D-GIcNAc
3 1,2 1,3 1,4 1
n
al?2
D-Fuc3NAc

Theo mdt phuong 4n cu thé khac, sang ché d& cap dén phirc hop sinh hoc
chira protein mang (vi du, EPA) dugc lién két voi khang nguyén O6. Theo mét

phuong an cu thé, khang nguyén O6 nay c6 cong thirc O6Glc:
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+ D-GalNAc ——» D-Man— D-Man — D-GIcNAc *1—>
T -

D-Glc ,
hoic O6GIcNAc:
—{‘> D-GalNAc —» D-Man—— D-Man —» D-GIcNAc +>
T :
D-GIcNAc
hoac O6Glc’:
o a B B
D-GalNAc —» D-Man——» D-Man —— D-GIcNAc
1,4 1,3 1,4 1,3 1
n
B|1,2
D-Gle
hodc O6GIcNAC’:
” o D.GaiNAc —2> P b-Man—"—»D-GIoNA
14 -Ga 01,3 D-Man 14 -Man 13 -GlcNAc 1
n
B|1,2
D-GlcNAc

Phite hop sinh hoc theo séang ché c6 thé dugc tinh ché bing phuong phép bt
ky di biét trong linh vyc k¥ thuét ndy ding cho viéc tinh ché protein, vi dy, bang
sic ky (vi du, séc ky trao dbi ion, trao ddi anion, 4i luc, va sic ky cot theo cd), ly
tam, su khac nhau vé d6 tan, hodc bang k¥ thuat chuén bét ky khac ding cho viéc
tinh ché protein. Xem, vi dy, Saraswat et al., 2013, Biomed. Res. Int. ID#312709
(p. 1-18); xem, ngoai ra, phuong phép dugc mo ta trong WO 2009/104074. Ngoai
ra, phttc hgp sinh hoc ¢6 thé dugc dung hop véi trinh ty polypeptit khdng tuong
ddng theo sang ché hoic theo cach khéc da biét trong linh vuc k¥ thuat nay dé tao
thuén loi cho viéc tinh ché. Pidu kién cu thé dugc sir dung dé tinh ché phuc hop
sinh hoc cu thé s& phu thudc, mot phan, vao phuong phép tbng hop (vi dy, qua trinh
san xuét tbng hop so véi qua trinh sén xuét tai t6 hop) va vao cac yéu td khic nhu

dién tich toan phdn, tinh ky nuéc, va/hodc tinh va nude cia phirc hop sinh hoc, va

-66-



33764

s& d& dang duge x4c dinh bdi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt
nay.
Khang thé chdng lai 025B

Khang nguyén O25B theo sang ché (xem, muc “Khéng nguyén O cua E.
coli”) va/hodc phirc hop sinh hoc chtra khang nguyén O25B theo sang ché (xem,
muc “Phirc hop sinh hoc”) ¢6 thé duge st dung d8 tao ra viéc trung hoa khang thé
chdng lai EXPEC. Theo mdt phuong 4n cu thé, khang nguyén O25B theo sang ché
va/hoic phirc hgp sinh hoc chira khang nguyén O25B theo sang ché ¢6 thé dugc sir
dung cho d6i twong (vi du, ngudi, chudt nhét, thd, chuét, chudt lang, v.v.) dé tao ra
d4p ng mién dich ma bao gbm su san xuat khang th. Khang thé nay c6 thé dugc
phan 18p bing cach sir dung k§ thuat da biét boi ngudi c6 hiéu biét trung binh trong
linh vyuc k¥ thuét nay (vi du, sic ky 4i luc mién dich, ly tam, két ta, v.v.).

Ngoai ra, khang nguyén O25B theo sang ché c6 thé duoc st dung dé sang
loc khang thé tir thu vién khéng thé. Vi du, O25B dugc phén lap c6 thé dugce lam
bt dong dbi v6i chit mang ran (vi dy, silica gel, nhya, mang chét déo duge bién
ddi, hat thiy tinh, cotton, hat nhua, hat polystyren, gel nhdm oxit, hodc polysacarit,
hat tir tinh), va duoc sang loc dé gfn két v6i khang thé. Theo phuong 4n khac,
khang thé can duoc sang loc ¢b thé dugc lam bit dong d6i voi chit mang rén va
dugc sang loc dé gin két véi O25B. Thir nghiém sang loc bét ky, nhu thir nghiém
quét, ELISA, cong huéng plasmon bé mit, hodc thtr nghiém sang loc khang thé
khéc d3 biét trong linh vuc k¥ thuat nay c6 th duoc st dung @& sang loc khang thé
ma gin két voi O25B. Thu vién khang thd dugc sang loc c6 thé 13 thu vién khang
thé c6 ban trén thi trudng, thu vién dugc tao ra in vitro, hodc thu vién thu duge
bang cach x4c dinh va tao dong hodc phan 14p khang thé tir ca thé nhiém EXPEC.
Thu vién khang thé c¢6 thé dugc tao ra theo phuong phép da biét trong linh vuc k¥
thudt ndy. Theo phuong an cu thé, thu vién khang thé duge tao ra bing cach tao
dong khéng thé va bang céch stt dyng chung trong thu vién hién thi thé thuc khuan
hodc thu vién hién thi phagemit (mot loai vecto plasmit c6 mang cac doan trinh tu
cua thé thuc khuén).

Khang thé dugc x4c dinh hodc dugc tao ra béng céach sir dung O25B va/hodc
phttc hop sinh hoc cua O25B ¢6 thé bao gdm phén tir globulin mién dich va cac
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phin hoat tinh mi&n dich ctia phén tir globulin mi&n dich, cu thé hon, phan tir ma
chtta vi tri gén két v6i khang nguyén ma gin két dic hiéu voi O25B. Phan ti
globulin mién dich c6 thé c6 kiu bét ky (vi du, IgG, IgE, IgM, IgD, IgA va IgY),
nhém (vi du, IgG1, IgGa, 1gGs, IgG, IgA1 va IgAs) hodc tiéu nhém cta phén tir
globulin mién dich. Khang thé bao gdm, nhung khong chi giéi han &, khang thé
don dong, khang thé da dic hiéu, khang thé ngudi, khang thé dugc lam giong
khéng thé ngudi, khang thé kham, Fvs don chudi (scFv), khang thé don chudi,
manh Fab, manh F(ab’), Fvs ¢6 cdu disulfua (sdFv), va khang thé khang idiotyp
(khang Id) (bao gdm, vi dy, khéng thé khéng Ici d6i v6i khang thé dugc tao ra hodc
duge xac dinh bang cach st dung phuong phap theo sang ché), va manh lién két
v6i epitop cia khang thé bit ky trén day. Theo mot phuong 4n cu thé, khang thé
duoc tao ra hodac dugc xéc dinh béng cach st dung O25B va/hodc phirc hop sinh
hoc ctia 025B & ngudi hodc khang thé don dong duge lam gibng khang thé ngudi.

Khang thé duoc tao ra hoic dugc xac dinh bang céach sir dung O25B va/hodc
phttc hop sinh hoc ciia O25B ¢6 thé duoc sir dung dé quan sét hiéu qua ctia phép tri
lidu vi/hodic sy tién trién cta bénh. Hé thdng thir nghiém mién dich bét ky da biét
trong linh vuc k¥ thuat nay co6 thé duoc st dung cho muc dich nay bao gbm, nhung
khong chi gidi han &, hé théng thir nghiém canh tranh va khong canh tranh béang
cach sir dung k¥ thuat nhu mién dich phéng xa, ELISA (thir nghiém mién dich gin
enzym), thir nghiém mién dich dic hiéu “sandwich”, phan tng precipitin, phan mg
precipitin khuéch tan gel, thir nghiém mién dich khuéch tan, thir nghiém dinh luong
mién dich phéng xa, thir nghiém mién dich huynh quang, thir nghiém mién dich
protein A va thir nghiém dién di mién dich.

Khang thé duoc tao ra hodc duge xac dinh béang cach sir dung O25B véa/hodic
phtrc hop sinh hoc ciia O25B ¢6 thé dugc str dung dé phat hién chiing O25B cua E.
coli, vi du, tir cac chung cia E.coli va/hodc dé chén doan sy nhiém tring béi chiing
O25B cta E. coli.
Ché pham
Ché phdm chra té bao chit

Theo mét khia canh, sang ché dé cap dén ché phém chira té bao chu theo

sang ché. Ché phdm nay c6 thé dugc str dung trong phuong phép tao ra phic hop

-68-



33764

sinh hoc theo sang ché (xem, muc “Phitc hop sinh hoc™), vi du, hdn hop thanh phan
ché pham c6 thé duge nudi cdy duéi cac didu kién thich hop dé san xuét protein.
Sau d6, phirc hop sinh hoc ¢6 thé dugc phan 14p tir hdn hop thanh phan nay bang
cach st dung phuong phap d3 biét trong linh vyc k§ thuat nay.

Ché phim chura té bao chu theo sing ché ¢6 thé chira cac thanh phén thich
hop khac dé duy tri va lam sdng s6t té bao chil theo sang ché, va c6 thé con chira
céc thanh phin khéc can thiét hodc c6 loi d8 san xuét protein bang té bao chu, vi
du, chat cam ung cho trinh tu khoi d&u cam tng, nhu arabinoza, IPTG.

Ché phdm chira khang nguyén va/hodc phirc hop sinh hoc

Theo mot khia canh khac, sang ché d& cap dén ché pham (vi dy, ché phim
dugce dung, hay con goi 1a duge pham) chira mdt hodc nhiéu khang nguyén O cla
E.coli theo sang ché (xem, myc “Khéng nguyén O cua E. coli”) va ché pham (vi dy,
dugc phdm) chita mot hodc nhiéu phc hop sinh hoc theo sang ché (xem, muc
“Phitc hop sinh hoc”). Theo m¢t phuong an cu th&, ché phim theo sang ché chira
mot hodc nhidu khang nguyén O cia E.coli theo sing ché (xem, muc “Khang
nguyén O cta E. coli”). Theo mdt phuong an cu th& khéc, ché phim theo sang ché
chtta mot hodic nhiéu phirc hop sinh hoc theo sang ché (xem, muc “Phirc hgp sinh
hoc”). Theo mét phuong an cu thé khac, ché pham theo séng ché chira mot hodc
nhiéu khang nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O cla
E. coli”) va mot hodc nhiéu phitc hop sinh hoc theo séng ché (xem, muc “Phirc hop
sinh hoc™). Ché phdm theo sang ché hitu dyung trong viéc didu tri va ngin ngla sy
nhiém tring cho d6i tugng can diéu tri (vi du, ngudi) voi E.coli gdy bénh ngoai
dudng rudt (EXPEC). Xem muc “Tri liéu két hop” dudi déy.

Theo mdt sd phuong 4n, ngoai khang nguyén O cia E.coli theo sang ché
(xem, muc “Khéng nguyén O cia E. coli”) va/hodc phitc hop sinh hoc theo sang
ché (xem, muc “Phtrc hop sinh hoc”), ché phédm (vi du, dugc pham) theo séng ché
chita cht mang dugc dung. Trong ban mo ta ndy, thudt ngit “dugc dung” nghia la
duoc phé chuén boi Co quan diéu hanh ctia Chinh phti hogc Chinh phi lién bang
hogc duoc liét ké trong Duge dién My hodc dugc dién thong dung khac dé sir dung
cho dong vat, va cu thé hon cho ngudi. Thuat ngi “chit mang” trong ban md ta nay

lién quan dén chat mang dugc dung, dugc ding d8 chi chét pha loéing, chét phu trg,
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t4 dugc, hodc chét din thubc duge st dung trong ché phdm. Ngoai ra, dung dich
nude mudi va dung dich glyxerol va dextroza chira nu6c co thé duoc sir dung lam
chit mang 16ng, dic biét trong dung dich tiém. T4 dugc thich hop bao gdm tinh bét,
glucoza, lactoza, sucroza, gelatin, mach nha, gao, b4t my, da phén, silica gel, natri
stearat, glyxerol monostearat, da talc, natri clorua, sita khd dugc tach chit béo,
glyxerol, propylen, glycol, nugc, etanol va ta dugc tuong tw. Vi du vé thich hop
chit mang dugc dung dugc md ta trong “Remington's Pharmaceutical Sciences”
bdi E.W. Martin.

Theo mot phuong 4n cu thé, sang ché @& cap dén ché phim chura protein
mang (vi du, protein mang dwgc md ta trong muc “Protein mang”) dugc lién két
véi khang nguyén theo sang ché, vi dy, khang nguyén O ctia EXPEC dugc mo ta
trong muc “Khang nguyén O cua E. coli”.

Theo mdt phuong an cu thé khac, ché phim theo sing ché chtra protein
mang (vi dy, protein mang dugc md ta trong muc “Protein mang”, vi dy, EPA hodc
MBP) duogc lién két voi 025B cua E.coli (xem, myuc “Khang nguyén O cua E.
coli).

Theo mot phuong 4n cu thé khac, ché phim theo sang ché chira protein
mang (vi dy, protein mang dugc md ta trong muc “Protein mang”, vi du, EPA hodc
MBP) dugc lién két v6i O25A cua E.coli (xem, muc “Khang nguyén O cua E.
coli™).

Theo mdt phuong 4n cu thé khéc, ché phim theo sang ché chira protein
mang (vi du, protein mang dugc mé ta trong muc “Protein mang”, vi du, EPA hodc
MBP) dugc lién két véi O1 ctia E.coli (xem, muc “Khang nguyén O cua E. coli”).
Theo mdt phuong 4n cu thé khac, dai phan tr O1 nay 13 O1A. Theo mdt phuong én
cu thé khéc, dai phan tir O1 nay la O1B. Theo mdt phuong 4n cu thé khéc, dai phan
tir Ol nay 12 O1C.

Theo mdt phuong 4n cu thé khéc, ché phim theo séang ché chira protein
mang (vi dy, protein mang dugc mb ta trong muc “Protein mang?, vi du, EPA hoéc
MBP) duoc lién két véi O2 cia E.coli (xem, myc “Khang nguyén O cua E. coli”).

Theo mdt phuwong 4n cu thé khéc, ché phdm theo sang ché chira protein

mang (vi du, protein mang dugc md ta trong muyc “Protein mang”, vi dy, EPA hodc
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MBP) dugc lién két vi 06 cua E.coli (xem, muc “Khéng nguyén O cua E. coli”).
Theo mdt phuong 4n cu thé, dai phan t O6 nay 1a dai phén t& O6 chua
monosacarit Glc phan nhanh.

TTwoInétphuongéncuthékha;séngchédéc@pdénchéph&n,vidu,duqc
phim, chira (i) dai phan tir 025 (vi du, O25A hodc 025B), hodc phirc hop sinh hoc
chira 025 (vi du, O25A hozc 025B) va (ii) dai phén tir O1 hogc phirc hop sinh hoc
chtra O1. Xem, muc “Khéang nguyén O cua E. coli”. Theo m¢t phuong 4n cu thé,
dai phan tir 025 nay 1a dai phan tir 025B. Theo mdt phuong 4n cu thé khac, dai
phan tr O1 nay 1a O1A. Theo mét phuong an cu thé khéc, dai phan tir O1 nay 1a
O1B. Theo m6t phuong an cu thé khéc, dai phan t&r O1 nay 1a O1C.

Theo mot phuong an cu thé khac, sang ché dé cap dén ché pham, vi dy, duoc
pham, chira (i) dai phan t&r 025 (vi dy, O25A hodc 025B), hodc phirc hop sinh hoc
chira 025 (vi du, O25A hodc O25B) va (ii) dai phén tir O2 hodc phirc hop sinh hoc
chira O2. Xem muc “Khang nguyén O cta E. coli” va “Phuc hop sinh hoc”. Theo
mdt phuong 4n cy thé, dai phan tir 025 nay 13 dai phéan tir O25B.

Theo mdt phuong 4n cu thé khac, sang ché dé cap dén ché pham, vi dy, dugc
phim, chira (i) dai phan t&r 025 (vi dy, O25A hodc 025B), hodc phic hop sinh hoc
chira 025 (vi du, O25A ho#c O25B) va (ii) dai phén t&r O6 (vi du, dai phan tir O6
chira monosacarit Glc phan nhanh hodc monosacarit GIcNAc phén nhdnh) hodc
phitc hop sinh hoc chita 06. Xem muyc “Khang nguyén O cia E. coli” va “Phuc
hop sinh hoc”. Theo m{t phuong an cu thé, dai phan tir O25 nay 1a dai phéan tir
025B. Theo mdt phuong an cu thé khéc, dai phan tir O6 nay 13 dai phan tir O6 chira
monosacarit Glc phan nhénh.

Theo mdt phuong 4n cu thé khéc, séng ché d& cap dén ché pham, vi dy, duge
phim, chira O25B clia E.coli (xem, myc “Khang nguyén O clia E. coli”) hodc phirc
hop sinh hoc chira 025 (xem, muc “Phitc hgp sinh hoc”) va it nhét mot trong cac
thanh phin sau ddy: (i) O1 cta E.coli hodc phirc hgp sinh hoc chira O1 (xem, muc
“Khang nguyén O cua E. coli” va “Phic hop sinh hoc”); (ii) O2 cta E.coli hodc
phitc hgp sinh hoc chita 02 (xem, muc “Khang nguyén O cta E. coli” va “Phirc
hop sinh hoc™); va/hodc (iii) O6 cia E.coli hodc phitc hop sinh hoc chira O6 (xem,
muc “Khang nguyén O cla E. coli” va “Phirc hgp sinh hoc™). Theo mét phuong an
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cu thé khéc, Ol nay 1a O1A. Theo mét phuong 4n cu thé khac, O1 nay 1a O1B.
Theo mdt phuong én cu thé khéc, O1 nay 1a O1C. Theo m{t phuong an cu thé
khac, O6 nay 1a O6 chira monosacarit Glc phan nhénh.

Theo mdt phuong 4n cu thé khéc, sang ché @& cap dén ché pham, vi dy, dugc
phim, chira it nhat hai trong sb céc thanh phan sau: (i) dai phan tir 025 (vi dy,
025A hoidc 025B) hodc phitc hgp sinh hoc chira 025 (vi du, O25A hodc 0O25B);
(ii) dai phan tit O1 hogc phttc hgp sinh hoc chira O1; (iii) dai phan tir O2 hogc phuc
hop sinh hoc chita O2; va/hodc (iv) dai phén tir O6 (vi du, dai phan tir O6 chia
monosacarit Glc phan nhdnh hodc monosacarit GIcNAc phan nhanh) hodc phuc
hop sinh hoc chira O6. Theo m¢t phuong an cu thé, dai phan tir 025 ndy 1a dai
phén tr O25B. Theo m§t phuong an cu thé khac, dai phan tir O1 nay 12 O1A. Theo
mdt phuong an cu thé khac, dai phan tr O1 nay 13 O1B. Theo mét phuong 4n cu
‘thé khéc, dai phan tir O1 nay la O1C. Theo m¢t phuong an cu thé khéc, dai phan tir
06 ndy 1a dai phén tir O6 chita monosacarit Glc phin nhanh.

Theo mot phuong an cu thé khac, sang ché @& cap dén ché pham, vi dy, duge
phém, chira phitc hop sinh hoc chita O25B cua E.coli va phitc hgp sinh hoc chira
O1A cia E. coli. Phitc hgp sinh hoc nay dugc mé ta trong muc “Phirc hop sinh
hoc”.

Theo mot phuong 4n cu thé khéc, sang ché d& cap dén ché pham, vi dy, duge
phim, chita phitc hop sinh hoc chira O25B cia E.coli va phitc hop sinh hoc chira
O1B cua E. coli. Phiric hop sinh hoc nay dugc mé ta trong muc “Phirc hop sinh
hoc”.

Theo mot phuong 4n cu thé khac, séng ché d& cap dén ché pham, vi dy, duge
phim, chira phirc hop sinh hoc chita O25B clia E.coli va phirc hop sinh hoc chira
O1C cua E. coli. Phiric hop sinh hoc ndy dugc mé ta trong muc “Phirc hop sinh
hoc”.

Theo mot phuong an cu thé khéc, sang ché d& cap dén ché pham, vi dy, duge
phém, chira phitc hgp sinh hoc chira O25B clia E.coli va phitc hop sinh hoc chira
02 cua E. coli. Phitc hop sinh hoc nay dugc mé ta trong muc “Phirc hgp sinh hoc”.
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Theo mot phuong 4n cu thé khéc, sing ché @ cap dén ché pham, vi dy, dugc
pham, chtra phttc hop sinh hoc chita O25B cua E.coli va phitc hop sinh hoc chira
06 ctia E. coli. Phirc hgp sinh hoc nay dugc mo ta trong muyc “Phirc hop sinh hoc”.

Theo mét phuwong an cu thé khac, ché phim theo séng ché chira protein
mang (vi du, protein mang dugc mé ta trong myc “Protein mang”, vi dy, EPA hodc
MBP) dugc lién két véi 025B clia E.coli (xem, myc “Khéng nguyén O cua E.
coli), (ii) protein mang (vi dy, protein mang dugc mo ta trong muc “Protein
mang”, vi dy, EPA ho#c MBP) duoc lién két v6i khang nguyén O cta E.coli ¢6
kidu huyét thanh O1, vi du, O1A (xem, myc “Khang nguyén O cua E. coli”), (iii)
protein mang (vi dy, protein mang dugc mé ta trong muc “Axit nucleic va protein”,
vi du, EPA hoic MBP) duoc lién két véi khéang nguyén O ctia E.coli ¢b kiéu huyét
thanh O2 (xem, muc “Khang nguyén O cta E. coli”), va (iv) protein mang (vi duy,
protein mang dugc md ta trong myc “Protein mang”, vi du, EPA hodc MBP) dugc
lién két v6i khang nguyén O cua E.coli ¢6 kiéu huyét thanh 06 (xem, muc “Khéng
nguyén O cua E. coli”).

Theo mot sb phuong 4n, ché phdm trén day chta protein mang (vi du,
protein mang duge md ta trong muyc “Protein mang”, vi du, EPA hodac MBP) dugc
lién két véi khang nguyén O cta E.coli ¢6 kiéu huyét thanh ctia E.coli khéc so v&i
01, 02, 06, hodc O25. Cac kiéu huyét thanh khéc cia E.coli hitu dung dugce mo ta,
vi du, trong vi du 1 va bang 1 dudi day.

Theo mot phuong 4n cu thé khéc, ché phédm theo sang ché chira dai phén tur
025 (vi dy, O25A hodc O25B).

Theo mdt phuong 4n cu thé khéc, ché phim theo sang ché chira dai phén tu
O1 (vi dy, O1A, O1B, hodc OIC).

Theo mét phuong 4n cu thé khac, ché pham theo séng ché chtra dai phan tir
02.

Theo mét phuong 4n cu thé khac, ché pham theo séng ché chira dai phan tir
06 (vi du, dai phan tir O6 chita monosacarit Glc phan nhanh hodc monosacarit
GlcNAc phan nhanh).

Theo mot phuong 4n cu thé khéc, ché phém theo séng ché chira dai phan ti
025 (vi dy, O25A hodc 025B), dai phan tir O1, dai phén tir O2, va dai phén tir O6
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(vi du, dai phan tir O6 chita monosacarit Glc phan nhanh hodc monosacarit GIcNAc
phan nhanh). Theo mét phuong 4an cu thé, dai phan tir O25 nay 1a dai phan tir
025B. Theo mét phuong 4n cu thé khéac, dai phan ti O1 niy 1a O1A. Theo mdt
phuong 4n cu thé khéc, dai phan tir O6 nay 1 dai phan tit O6 chira monosacarit Gle
phén nhanh.

Ché phim theo séng ché c6 thé duogc st dung dé tao ra dap tng mién dich
trong vat cha ma dwoc cho sir dung ché phadm nay, cu thé hon, ché phdm gy mién
dich. Do d6, ché pham theo séng ché c6 thé duoc st dung 1am vacxin chéng lai su
nhiém tring EXPEC, hoic c6 thé duoc st dung trong viéc diéu tri nhiém tring
ExPEC, va c6 thé dugc bao ché thanh duge phidm. Xem muc “Tri liéu két hop”
dudi day.

Ché pham chira phtic hop sinh hoc va/hodic dai phén tit theo sang ché c6 thé
chira cac thanh phan bét ky thich hop khéc dé sir dung trong viéc diéu tri. Theo cac
phuong 4n cu thé, ché pham theo sing ché 14 ché phdm don ching. Theo céc
phuong 4n khéc, ché phim theo sang ché 1a ché phdm da ching, vi du, ché phdm
hai chung, ba chiing, va bén ching. Vi dy, ché phim da chung chira nhiéu hon mét
phitc hop sinh hoc hodc khang nguyén O cua E.coli theo sang ché. Xem muc
“Khang nguyén O cua E. coli” va “Phtc hop sinh hoc” 1an luot lién quan dén
khang nguyén O cia E.coli va phtc hop sinh hoc. Theo mt phuwong an cu thé, ché
phim theo sang ché 1a ché phdm bén ching chira dai phén ti hodc phirc hop sinh
hoc, trong d6 cac ching nay 1a tir khang nguyén O cla E.coli c6 cac kiéu huyét
thanh/ kiéu huyét thanh phu O1A, 06, va O2.

Theo mdt s6 phwong 4n, ché phdm theo séng ché con chira chit bao quéan, vi
du, din xuét co thiy ngan thimerosal. Theo mdt phwong én cu thé, ché pham theo
sang ché chira 0,001% dén 0,01% thimerosal. Theo cac phuong 4n khéc, ché phém
theo sang ché khong chira chét bao quan.

Theo mot sb phuong 4n, ché phim theo sang ché (vi dy, ché phim gay mién
dich) chtra, hodc dugc st dung két hop voi, chét phu trg. Chét phu tro ding cho st
dung két hop v6i ché phim theo sang ché c6 thé duoge sir dung trude khi, dong thoi
v6i, hoiic sau khi sir dung ché phdm nay. Theo mét s6 phuong &n, thuat ngf “chét

phu tro” dugce dung dé chi hop chét ma khi duoc st dung két hop vé6i hoidc & dang
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thanh phn cta ché phdm theo séng ché s& 1am tiang, nng cao va/hodc cai thién dap
tmg mién dich cho phttc hop sinh hoc, nhung khi hop chét dugc sir dung riéng ré
khong tao ra dap tmg mién dich cho phuc hop sinh hoc. Theo mdt s& phuong 4n,
chét phu tro tao ra dép Gmg mién dich d6i véi peptit ctia phitc hgp sinh hoc va
khoéng tao ra phan tmg phu hodc di mg khac. Chét phu trg ¢ thé nang cao dap tmg
mién dich bing mot s co ché bao gdm, vi du, tuyén mo t& bao lympho, kich thich
céc té bao B va/hoidc T, va kich thich dai thuc bao.

Vi du cu thé v& chit phu trg bao gdm, nhung khéng chi gi6i han 6, mubi
nh6ém (phén) (nhu nhdm hydroxit, nhdm phosphat, va nhom sulfat), 3 De-O-axylat
monophosphoryl lipit (MPL) (xem, patent Anh s6 GB2220211), MF59 (Novartis),
AS03 (GlaxoSmithKline), AS04 (GlaxoSmithKline), polysorbat 80 (Tween 80;
ICL Americas, Inc.), hop chit imidazopyridin (xem, don qubc t& sb
PCT/US2007/064857, cong bd quédc té twong tmg s6 WO2007/109812), hop chat
imidazoquinoxalin (xem, don qudc té& s6 PCT/US2007/064858, cong bb québc té
trong ung s6 WO02007/109813) va saponin, nhu QS21 (xem, Kensil ef al, in
Vaccine Design: Subunit and Adjuvant Approach (eds. Powell & Newman, Plenum
Press, NY, 1995); Patent M¥ s6 US 5,057,540). Theo mot sb phuong an, chét phu
trg 13 chét phu tro Freund (ddy d hogc chwa ddy dt). Chat phy trg khac 14 nhi
trong dau trong nuéce (nhu squalen hode diu lac), thy ¥ két hop véi chit kich thich
mién dich, nhu monophosphoryl lipit (xem, Stoute et al., N. Engl. J. Med. 336, 86-
91 (1997)). Chét phu trg khac 12 CpG (Bioworld Today, Nov. 15, 1998).

Theo mét s& phuong an, ché phim theo séng ché dugc bao ché dé thich hop
vé6i con dudng st dung dé sir dung cho dbi tugng. Vi du, ché phdm theo séng ché
c6 thé dugc bao ché dé thich hop cho st dung dudi da, ngoai ru¢t, duong miéng,
trong da, 4p da, dai tryc trang, trong byng, va truc trang. Theo mét phuong an cy
thé, ché phim c6 thé dugc bao ché dé st dung trong tinh mach, dudng miéng, trong
bung, trong mili, trong khi quan, dudi da, trong co, cuc bg, trong da, 4p da hodc
trong phoi.

Theo mdt sb phuong 4n, ché pham theo sing ché con chira mdt hozc nhiéu

dung dich dém, vi dy, dung dich dém phosphat va dung dich dém sucroza phosphat

-75-



33764

glutamat. Theo c4c phwong 4n khac, ché pham theo sang ché khong chira dung dich
dém.

Theo mét sé phuong 4an, ché phdm theo sang ché con chira mot hodc nhiéu
mudi, vi du, natri clorua, canxi clorua, natri phosphat, mononatri glutamat, va mubi
nhoém (vi du, nhdm hydroxit, nhom phosphat, phén (kali nhom sulfat), hodc hén
hop cta mudi nhém nay). Theo céc phuong 4n khac, ché phim theo sang ché
khéng chtra mudbi.

Ché phém theo sédng ché c6 thé dugc chita trong vét chita, bao goi, hodc thiét
bi phén tan cling v&i hudng dan st dung.

Ché phdm theo sang ché ¢6 thé dwoc luu trit trude khi sir dung, vi dy, ché
phim c6 thé duoc luu trit dong lanh (vi dy, & khoang -20°C hodc & khoang -70°C);
duogc luu trit trong diéu kién dugce 1am lanh (vi dy, & khoang 4°C); hodc dugc luu
trit & nhiét do phong.

Ung dung trong phong nglta va didu tri

Sang ché d& cap dén phuong phap diéu tri va ngan nglra sy nhiém tring do
E.coli gy bénh ngoai dudng rudt (EXPEC) cho d6i tuong bao gébm budc sir dung
cho dbi twong khang nguyén O cua E.coli theo sang ché (xem, muc “Khéng nguyén
O cua E. coli”), phirc hop sinh hoc theo sang ché (xem, muc “Phuc hop sinh hoc”),
hodc ché phdm theo sang ché (xem, myc “Ché phim chira khang nguyén va/hodc
phirc hop sinh hoc”). Theo mdt phuong an cu thé, ché phim theo sang ché (xem,
muc “Ché phdm chira khang nguyén va/hodc phire hop sinh hoc”) dugc st dung dé
ngin nglra sy nhiém tring cho d6i twong (vi du, nguoi) do EXPEC gdy ra, cu thé
hon, ché phim theo sang ché dugc st dung dé tao ra ching ngira cho dbi tuong
chéng lai sy nhiém trung ExXPEC. Theo mdt phuong an cu thé khéc, ché pham theo
sang ché (xem, muc “Ché phdm chira khang nguyén va/hodc phirc hop sinh hoc”)
duogc st dung trong viéc didu tri cho d6i twong ma bi nhiém trung do EXPEC gy
ra.

Sang ché con dé cép dén phuong phép tao ra dap Ung mién dich cho dbi
tuong chng lai EXPEC, bao gdm budc st dung cho d6i tuong khang nguyén O clia
E.coli theo sang ché (xem, muc “Khéng nguyén O cua E. coli”), phuc hop sinh hoc

theo sang ché (xem, muc “Phirc hop sinh hoc”), hodc ché phim theo sang ché
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(xem, muc “Ché phdm chira khang nguyén va/hodc phirc hop sinh hoc”). Theo mét
phuong 4n, d6i twong nay bi nhidm tring ExPEC tai thoi diém st dung. Theo mét
phuong 4n khac, d6i twong nay khong bi nhiém tring EXPEC tai thoi diém st dung.

Séang ché con dé cap dén phuong phép tao ra sy san xut khang thé thuc bao
opsonin chéng lai EXPEC cho d6i tugng, bao g(‘Sm budc st dung cho d6i tuong
khang nguyén O cua E.cbli theo sang ché (xem, muc “Khang nguyén O cua E.
coli”), phitc hgp sinh hoc theo sang ché (xem, myc “Phuc hop sinh hoc”), hodc ché
phim theo sang ché (xem, myc “Ché pham chtra khang nguyén va/hogc phirc hop
sinh hoc”). Theo mdt phwong 4n, dbi tugng niy bi nhiém tring EXxPEC tai thoi
diém sir dung. Theo mot phuong 4n khéc, d6i tugng nay khong bi nhiém tring
ExPEC tai thoi diém st dung.

Theo mdt phuong 4n cu thé, sang ché d8 cap dén phuong phéap ngin nglra sy
nhiém trung E.coli (vi du, EXPEC) cho dbi tugng, trong d6 phuong phap ndy bao
gdm budc st dung cho ddi tugng can didu tri lwong hitu hiéu cta ché pham duge
md ta trong muc “Ché pham chira khang nguyén va/hodic phirc hop sinh hoc”.
Phuong phap ngan ngira sy nhiém tring EXPEC cho dbi twong theo sang ché gay ra
dap tmg mién dich cho dbi tugng bao gdm budc sir dung cho d6i tugng cua ché
phim dugc mb ta trong muc “Ché phdm chtra khang nguyén va/hogc phirc hop sinh
hoc”. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuft nay s& hiéu duoc ring
phuong phap tao ra d4p (tng mién dich cho d6i twong theo sang ché tao ra chiing
ngira cho dbi twong chéng lai sy nhiém tring ching EXPEC ma khang nguyén O
clia n6 ¢6 trong (cac) ché phdm theo sang ché.

Theo mot phuong 4n cu thé, sang ché d& cap dén phuong phép diéu tri sy
nhiém trung E.coli (vi du, EXPEC) cho d6i tuong, trong d6 phuong phéap nay bao
gdm budc st dung cho d6i tugng can diéu tri lugng hitu hiéu cua ché pham dugc
md ta trong muc “Ché pham chtra khéang nguyén va/hogc phirc hgp sinh hoc”.

Theo mét sb phuong 4n, dép tmg mién dich dugc tao ra bang khang nguyén
O ctia E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”), phic hop
sinh hoc theo sang ché (xem, muc “Phitc hgp sinh hoc”), hodc ché phim theo sang
ché (xem, muc “Ché phdm chtta khéang nguyén va/hodic phirc hop sinh hoc”) hitu
hidu d& ngan ngira va/hodic didu tri sy nhiém tring EXPEC gdy ra bdi kiéu huyét
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thanh, kidu huyét thanh phu, hodc ching cia EXPEC bét ky. Theo mdt sb phuong
an, d4p Gmg mién dich dugc tao ra bing khang nguyén O cla E.coli theo sang ché
(xem, muc “Khéang nguyén O cua E. coli”), phitc hop sinh hoc theo sang ché (xem,
muc “Phtrc hop sinh hoc™), hodc ché phim theo séng ché (xem, muc “Ché phim
chira khang nguyén va/hodc phitc hgp sinh hoc™) hitu hig¢u dé ngin nglra va/hodc
didu tri sw nhidm tring EXPEC nhiéu hon mét kiéu huyét thanh ctia EXPEC.

Theo mdt phuong 4an cu thé, dap tng mién dich dugc tao ra bang khang
nguyén O cla E.coli theo sang ché (xem, muc “Khang nguyén O cua E. coli”),
ph&chgpshﬂlhoctheoséngché(XenLInuc“Phﬁchqpshﬂlhodﬁ,hoécchéphén
theo séng ché (xem, muc “Ché phim chtta khéang nguyén va/hodc phic hop sinh
hoc”) hitu hidu d& ngin ngira va/hoic diéu tri sy nhiém tring gy ra boi E.coli ¢d
kiéu huyét thanh 025. Theo mt phuong 4n cy thé, kiéu huyét thanh 025 nay la
025B. Theo mdt phwong 4n cu thé, kiéu huyét thanh 025 nay 1a O25A.

Theo m{t phuong an cu thé, d4p ung mién dich dugc tao ra bang khang
nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O cua E. coli”),
phtrc hgp sinh hoc theo sang ché (xem, muc “Phirc hop sinh hoc”), hodc ché phim
theo sang ché (xem, muc “Ché phim chira khdng nguyén va/hodc phirc hop sinh
hoc™) hitu hiéu dé ngan ngtra va/hoidc diéu tri sy nhiém trang gy ra boi E.coli ¢6
kidu huyét thanh O1. Theo mét phuong 4n cy thé, kiéu huyét thanh O1 nay 13 O1A.
Theo mdt phuong 4n cu thé khac, kiéu huyét thanh O1 ndy 12 O1B. Theo mdt
phuong 4n cu thé khac, kiéu huyét thanh O1 nay 1a O1C.

Theo mdt phuong an cu thé, d4p ung mién dich dugce tao ra bang khéang
nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O cia E. coli”),
phttc hop sinh hoc theo sang ché (xem, muc “Phttc hgp sinh hoc”), hodc ché pham
theo sang ché (xem, muc “Ché phim chtra khang nguyén va/hodc phiic hgp sinh
hoc™) hitu hiéu @ ngin ngira va/hodic diéu tri sy nhiém trung giy ra boi E.coli ¢6
kiéu huyét thanh O2.

Theo mot phuong 4n cu thé, ddp tmg mién dich dugc tao ra bang khang
nguyén O cla E.coli theo sang ché (xem, muc “Khang nguyén O cua E. coli”),
ph&chgpshﬂlhgctheoséngché(XenLInuc“Phﬁchgpshﬂlhodﬁ,hoécchéph&n
theo sang ché (xem, muc “Ché phim chira khang nguyén va/hodc phirc hop sinh
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hoc”) hitu hiéu dé ngan ngira va/hodc didu tri sy nhiém trung gy ra béi E.coli ¢
kiéu huyét thanh O6.

Theo mdt phuong 4n cu thé, dap img mién dich dugc tao ra bang khang
nguyén O cua E.coli theo sang ché (xem, muc “Khéng nguyén O cia E. coli”),
phtrc hgp sinh hoc theo sang ché (xem, muc “Phitc hgp sinh hoc”), hodc ché phdm
theo sang ché (xem, muc “Ché pham chira khang nguyén va/hogc phirc hop sinh
hoc”) hitu hiéu ¢ ngin ngira va/hodc didu tri sy nhiém tring gy ra boi hai hodc
nhiéu hon céac kidu huyét thanh E.coli sau: 025 (vi dy, 025B va 025A), O1 (vi dy,
O1A, O1B, va 01C), 02, va/hodc O6.

Theo mdt phuong 4n cu thé, dép tng mién dich duoc tao ra bang khéng
nguyén O cua E.coli theo sing ché (xem, muc “Khéang nguyén O cia E. coli”),
phtrc hgp sinh hoc theo sang ché (xem, muc “Phitc hgp sinh hoc™), hoidc ché pham
theo sang ché (xem, muc “Ché phim chtra khang nguyén va/hodc phirc hop sinh
hoc”) hitu hidu dé ngin nglra va/hodc didu tri sy nhidm tring gy ra béi mdi trong
sb cac kiéu huyét thanh E.coli sau: 025 (vi du, 025B va 025A), O1 (vi du, OlA,
0O1B, va01C), 02, va 0O6.

Dé diéu tri cho ddi twong méc phai sy nhiém tring ExPEC hodc gy mién
dich cho d6i tuong chéng lai sy nhiém trung EXPEC, dbi trong nay c6 thé dugc sir
dung ché phim duy nhat theo sang ché, trong d6 ché pham nay chira mdt, hai, ba,
bbn, hodic nhidu hon cic khang nguyén E.coli theo sing ché. Xem muc “Khang
nguyén O cua E. coli”. Theo m¢t phuong an khac, d8 diéu tri cho d6i twong mic
phai sy nhiém tring ExPEC hodc gy mién dich cho d6i tugng chéng lai su nhiém
trang ExPEC, d6i tuong nay c6 thé dugc st dung cac phitc hgp sinh hoc theo sang
ché, vi dy, d6i tuong nay co thé dugc st dung hai, ba, bdn, hodc nhiéu hon phirc
hop sinh hoc dugc mé ta trong muyc “Phirc hop sinh hoc”. Theo mét phuong an
khac, dé didu tri cho d6i tuong mic phai sy nhiém tring ExXPEC hogc gdy mién
dich cho d6i tuong chdng lai sy nhiém tring EXPEC, d6i tugng nay c6 thé dugc sir
dung céc ché phim theo séng ché, vi du, dbi twong nay co thé duogc sit dung hai, ba,
bén, hodic nhiéu hon céc ché phim duge mé ta trong muc “Ché pham chira khang

nguyén va/hodc phirc hop sinh hoc”.
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Theo mét sb phuong én, dép Uing mién dich duoc tao ra cho d6i twong sau
khi str dung khang nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O
cua E. coli”), phirc hop sinh hoc theo sang ché (xem, muc “Phttc hop sinh hoc”),
hodic ché phadm theo sing ché (xem, muc “Ché phim chtra khang nguyén va/hodc
phitc hgp sinh hoc”) hitu hiéu dé 1am giam cac triéu ching giy ra do su nhiém
tring EXPEC. Céc triéu chimg ctia sy nhidm tring EXPEC cé thé thay doi phy
thudc vao ban chit cia sy nhiém tring va c6 thé bao gbém, nhung khong chi gidi
han &: ching khé tiéu tién, di tiéu lién mién hodc mudn di tiéu, ma trong nude tiéu,
tiéu tién ra mau, dau lung, dau khi tiéu tién, sbt, cam lanh, va/hodc budn nén (vi du,
cho dbi twong bi nhiém trung dudng niéu do EXPEC); sbt cao, dau ddu, cimg cb,
budn ndn, ndn, con tai bién ngap mau, tinh trang budn ngu, va/hosic min nhay véi
anh sang (vi dy, cho d6i tuong bi bénh viém mang nfo do EXPEC gy ra); sot, ting
nhip tim, ting tin s6 hd hép, giam luong nudc tidu, giam luong tiéu cdu, ching dau
bung, khé thd, va/hodc chirc ndng tim bét thuong (vi du, cho d6i tugng méc phai sy
nhiém tring ExPEC).

Theo mdt s phuong 4n, dap ung mién dich duge tao ra cho dbi tuong sau
khi st dung khang nguyén O cta E.coli theo sang ché (xem, muc “Khang nguyén O
cua E. coli”), phic hop sinh hoc theo sang ché (xem, muc “Phirc hop sinh hoc”),
hodc ché phim theo sang ché (xem, muc “Ché phdm chita khang nguyén va/hodc
phitc hop sinh hoc”) hitru hiéu dé 1am giam kha ning phai nhép vién didu tri cho ddi
tugng méc phai sy nhiém trung EXPEC. Theo mét sd phuong 4n, dap Umg mién
dich dugc tao ra cho dbi tuong sau khi st dung khang nguyén O cla E.coli theo
sang ché (xem, muc “Khéng nguyén O cia E. coli”), phitc hop sinh hoc theo sang
ché (xem, muc “Phitc hgp sinh hoc”), hogc ché phdm theo sang ché (xem, muc
“Ché pham chtta khang nguyén va/hogdc phirc hgp sinh hoc”) hitu hiéu dé 1am giam
thoi gian clia viéc phai nhap vién didu tri cho déi twgng mic phai sy nhiém tring
ExPEC.

Theo mot khia canh khéc, sang ché dé cap dén phuong phép ngin ngira
va/hodc didu tri sy nhidm tring EXPEC cho dbi tugng gay ra bdi E.coli c6 kiu
huyét thanh O25B bang cach st dung khang th& theo sang ché, cu thé hon, khang
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th8 khang O25B theo sang ché. Theo phuong 4n cu thé, khang thé trung hoa 1a
khang thé don dong.
Trj liéu két hop

Theo mét s phuong 4n, khang nguyén O cua E.coli theo sng ché (xem,
muc “Khéng nguyén O cua E. coli”), phirc hop sinh hoc theo sang ché (xem, muc
“Phurc hgp sinh hoc”), hodc ché phém theo sang ché (xem, muc “Ché phim chira
khang nguyén va/hodc phirc hop sinh hoc) dugc st dung cho d6i tuong két hop
v6i mot hodc nhidu chét tri lidu khac (vi du, chit khang vi khuin hoic didu hoa
mién dich). Mét hodic nhidu chét trj liu khac c6 thé 1a c6 loi trong viéc diéu trj
hodc ngan ngua sy nhiém tring ExPEC hodc ¢6 thé cai thién triéu chimg hoic tinh
trang bénh ly do su nhiém trung ExPEC. Theo mot s phuong 4n, mdt hodc nhiéu
chét tri liéu khac 13 chét giam dau hodic thudc chéng sbt. Theo mdt sb phuong 4n,
chét tri liéu dugc st dung it hon 5 phat mét céach riéng r&, it hon 30 phut mot cach
riéng r&, 1 gid mot cach riéng 18, & khoang 1 gio mot cach riéng 1€, & khoang 1 dén
khoang 2 gi mdt cach riéng 1€, ¢ khoang 2 gio dén khoang 3 gid mdt cach riéng
18, & khoang 3 gid dén khoang 4 gi® mot cach riéng ré, & khoang 4 gio dén khoang
5 gid mdt cach riéng 18, & khodng 5 gio dén khoang 6 gid mot céch riéng 18, &
khoéang 6 gid dén khoang 7 gid mdt cach riéng 1€, & khoang 7 gi¢ dén khoang 8 gio
mot cach riéng r€, & khoang 8 gid dén khoang 9 gid mdot cach riéng &, & khoang 9
gid dén khoang 10 gid mot cach riéng r&, & khoang 10 gid dén khoang 11 gio mot
cach riéng r&, & khoang 11 gio dén khoang 12 gid mot céch riéng &, ¢ khoang 12
gid dén 18 gid mot cach riéng r&, 18 giv dén 24 gio mot cach riéng r&, 24 gid dén
36 gio mot cach riéng ré, 36 gio dén 48 gio mot cach riéng ré, 48 gio dén 52 gio
mdt céch riéng 18, 52 gid dén 60 gid mot cach riéng 18, 60 gio dén 72 gio mdt cach
riéng 18, 72 gid dén 84 gid mot cach riéng r8, 84 gid dén 96 gio mot cach riéng r&,
hodic 96 gid dén 120 gi mot cach riéng r&.

Chét khang vi khuan bét ky da bibt boi ngudi 6 hiéu biét trung binh trong
linh vuc k§ thuét ndy c6 thé dugc sit dung két hop v&i khang nguyén O cua E.coli
theo sang ché (xem, muc “Khang nguyén O cua E. coli”), phirc hop sinh hoc theo
sang ché (xem, muc “Phirc hgp sinh hoc”), hodc ché phim theo sang ché (xem,

muc “Ché phdm chira khang nguyén va/hodc phic hop sinh hoc”). Vi du vé chét
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khéng vi khuén bao gdm, nhung khong chi gi6i han &, Amikacin, Amoxicillin,
Amoxicillin-axit clavulanic, Amphothericin-B, Ampicillin, Ampicllin-sulbactam,
Apramycin, Azithromycin, Aztreonam, Bacitracin, Benzylpenicillin, Caspofungin,
Cefaclor, Cefadroxil, Cefalexin, Cefalothin, Cefazolin, Cefdinir, Cefepim, Cefixim,
Cefmenoxim, Cefoperazon, Cefoperazon-sulbactam, Cefotaxim, Cefoxitin,
Cefpirom, Cefpodoxim, Cefpodoxim-axit clavulanic, Cefpodoxim-sulbactam,
Cefprozil, Cefquinom, Ceftazidim, Ceftibutin, Ceftiofur, Ceftobiprol, Ceftriaxon,
Cefuroxim, Chloramphenicol, Florfenicol, Ciprofloxacin, Clarithromycin,
Clinafloxacin, Clindamycin, Cloxacillin, Colistin, Cotrimoxazol
(Trimthoprim/sulphamethoxazol), Dalbavancin, Dalfopristin/Quinopristin,
Daptomycin, Dibekacin, Dicloxacillin, Doripenem, Doxycyclin, Enrofloxacin,
Ertapenem, Erythromycin, Flucloxacillin, Fluconazol, Flucytosin, Fosfomycin, axit
fusidic, Garenoxacin, Gatifloxacin, Gemifloxacin, Gentamicin, Imipenem,
Itraconazol, Kanamycin, Ketoconazol, Levofloxacin, Lincomycin, Linezolid,
Loracarbef, Mecillnam (Amdinocillin), Meropenem, Metronidazol, Meziocillin,
Mezlocillin-sulbactam, Minocyclin, Moxifloxacin, Mupirocin, axit nalidixic,
Neomycin, Netilmicin, Nitrofurantoin, Norfloxacin, Ofloxacin, Oxacillin,
Pefloxacin, Penicillin V, Piperacillin, Piperacillin-sulbactam, Piperacillin-
tazobactam, Rifampicin, Roxythromycin, Sparfloxacin, Spectinomycin,
Spiramycin, Streptomycin, Sulbactam, Sulfamethoxazol, Teicoplanin, Telavancin,
Telithromycin, Temocillin, Tetracyklin, Ticarcillin, Ticarcillin-axit clavulanic,
Tigecyclin, Tobramycin, Trimethoprim, Trovafloxacin, Tylosin, Vancomycin,
Virginiamycin, va Voriconazol.

Theo mdt sd phuwong 4n, viée tri lidu két hop bao gbém st dung hai hodc
nhiéu hon khang nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O
cia E. coli”), phttc hop sinh hoc theo sing ché (xem, muc “Phirc hgp sinh hoc”),
va/hofic ché pham theo sing ché (xem, muc “Ché phidm chira khang nguyén
va/hodc phitc hop sinh hoc”).

Péi twong didu tri |
Theo mdt sb phuong 4n, khang nguyén O cua E.coli theo séng ché (xem,

muc “Khang nguyén O cla E. coli”), phirc hop sinh hoc theo sang ché (xem, muc
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“Phirc hop sinh hoc”), hodc ché phim theo sing ché (xem, muc “Ché phim chta
khang nguyén va/hodc phirc hop sinh hoc”) duge sit dung cho d6i tuong, cu thé
hon, d6i twong ma khéng bi nhiém tring EXPEC ho#c khong bi nhiém tring
ExPEC trudc d6. Theo mot phuong an, khang nguyén O cla E.coli theo sang ché
(xem, muc “Khang nguyén O cta E. coli”), phirc hgp sinh hoc theo sang ché (xem,
muc “Phtc hop sinh hoc”), hodc ché phim theo séng ché (xem, muc “Ché phim
chira khang nguyén va/hodc phic hop sinh hoc”) duge sit dung cho d6i tuong ma
c6 nguy co bi nhiém tring EXPEC.

Theo mét s6 phuong 4an, khang nguyén O cla E.coli theo séng ché (xem,
muc “Khéang nguyén O cua E. coli”), phitc hop sinh hoc theo sang ché (xem, muc
“Phitc hop sinh hoc”), hoic ché phim theo séng ché (xem, muc “Ché pham chira
khang nguyén va/hodc phurc hop sinh hoc”) duge st dung cho d6i tuong ngudi bi
chin doan méc phai sy nhiém tring ExPEC. Theo mét sé phuong 4n, khang
nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O cua E. coli”),
phitc hop sinh hoc theo sang ché (xem, muc “Phitc hop sinh hoc”), hogc ché phim
theo séng ché (xem, muc “Ché pham chtra khang nguyén va/hodc phiic hgp sinh
hoc”) dugc st dung dé déi tugng bi nhiém tring béi EXPEC trude khi céc tri¢u
ching bdc phat hodc céac triéu chimg tré nén trdm trong (vi dy, trude khi bénh nhan
can phai nhép vién dé diéu trj).

Theo mdt s phuong 4n, khang nguyén O cua E.coli theo sing ché (xem,
muc “Khang nguyén O cta E. coli”), phtrc hop sinh hoc theo sang ché (xem, muc
“Phirc hop sinh hoc”), hodc ché phdm theo sang ché (xem, myc “Ché pham chira
khang nguyén va/hodc phirc hop sinh hoc”) duge st dung cho d6i tugng nguoi bi
chan doan nhiém tring UPEC. Theo mdt s& phuong 4n, khéang nguyén O ctia E.coli
theo sang ché (xem, muc “Khang nguyén O cua E. coli”), phitc hgp sinh hoc theo
sang ché (xem, muc “Phirc hop sinh hoc™), hodc ché phdm theo sang ché (xem,
muc “Ché phdm chtra khang nguyén va/hodc phirc hop sinh hoc™) dugce sir dung
cho d6i tugng tai phét nhifm tring dudng tiét niéu. Theo mot sb phuong 4n, khang
nguyén O cua E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”),
phirc hgp sinh hoc theo sang ché (xem, muc “Phitc hop sinh hoc”), hodc ché phim
theo séng ché (xem, muc “Ché phim chira khang nguyén va/hodc phirc hgp sinh
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hoc”) dugc st dung cho d6i tuong tai phat nhiém tring dudng tiét niéu, nhung
khée manh tai thdi diém didu tri. Theo mdt s& phuong 4n, khang nguyén O cua
E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”), phitc hop sinh hoc
theo sang ché (xem, muc “Phuc hop sinh hoc”), hodc ché phdm theo séng ché
(xem, muc “Ché phim chtta khédng nguyén va/hodc phiic hop sinh hoc™) dugc si
dung cho d6i tuong c6 hogic c6 nguy co méc phai sy nhiém triung huyét hoic su
nhiém tring.

Theo mdt sb phuong 4n, dbi twong can duoc st dung khiang nguyén O cla
E.coli theo sang ché (xem, myuc “Khang nguyén O ciia E. coli”), phitc hop sinh hoc
theo sang ché (xem, myc “Phuc hgp sinh hoc”), hodc ché phim theo sing ché
(xem, muc “Ché pham chira khéng nguyén vé/hodc phirc hop sinh hoc”) 13 dong
vat. Theo mét s6 phuong 4n, ddng vét 13 chim. Theo mot sd phuong an, dong vét 1a
ché. Theo mot s6 phuong 4n, dong v4t 13 meéo. Theo mdt sb phuong 4n, dong vat 1a
ngua. Theo mot s6 phuong 4n, dong vat 12 bod cai. Theo mot s6 phuong 4n, dong vat
1a dong vat c6 v, vi dy, ngua, lon, chudt nhét, hodc dong vt linh truong. Theo
mdt phuong 4n cu thé, d6i tugng 12 nguoi.

Theo mot sb phuong 4n, d6i tuong can dugc sir dung khang nguyén O cua
E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”), phirc hop sinh hoc
theo sang ché (xem, muc “Phuc hgp sinh hoc”), hodc ché phdm theo sing ché
(xem, muc “Ché pham chira khang nguyén va/hodc phitc hop sinh hoc”) 1a nguoi
trudéng thanh. Theo mot s6 phuong 4n, d6i tuong can duge sir dung khang nguyén
O clia E.coli theo sang ché (xem, muc “Khang nguyén O cia E. coli”), phuc hop
sinh hoc theo sang ché (xem, muc “Phtrc hgp sinh hoc”), hodc ché phim theo sang
ché (xem, muc “Ché phim chira khang nguyén va/hodc phirc hop sinh hoc”) 1a
nguoi trudng thanh nhidu hon 50 tudi. Theo mot sb phuong 4n, dbi tugng can dugc
stt dung khang nguyén O cla E.coli theo sang ché (xem, muc “Khang nguyén O
cta E. coli”), phtic hop sinh hoc theo sang ché (xem, muc “Phttc hgp sinh hoc”),
hodc ché phdm theo sang ché (xem, myc “Ché phdm chira khang nguyén va/hodc
phirc hop sinh hoc”) 1 nguoi gia.

Theo mot sb phuong 4n, d6i tuong can duoc stir dung khang nguyén O cua

E.coli theo sang ché (xem, muc “Khéng nguyén O ctia E. coli”), phitc hop sinh hoc

-84-



33764

theo sang ché (xem, muc “Phirc hop sinh hoc”), hodc ché phdm theo sing ché
(xem, muc “Ché pham chira khéng nguyén va/hodc phirc hgp sinh hoc”) 1a tré em.
Theo mét s& phuong an, dbi tugng can dugc sir dung khang nguyén O cla E.coli
theo sang ché (xem, muc “Khéng nguyén O cta E. coli”), phitc hgp sinh hoc theo
sang ché (xem, muc “Phic hop sinh hoc”), hodc ché phim theo sing ché (xem,
muc “Ché phdm chira khang nguyén va/hodc phuc hop sinh hoc™) la tré so sinh.
Theo mét s& phuong 4n, ddi tugng can duge st dung khang nguyén O clia E.coli
theo sang ché (xem, muc “Khéang nguyén O cua E. coli”), phitc hop sinh hoc theo
sang ché (xem, myc “Phuc hop sinh hoc”), hodc ché phdm theo sing ché (xem,
muyc “Ché phim chtra khang nguyén va/hodc phirc hop sinh hoc”) 1a tré so sinh
chua truong thanh. Theo mot sb phuwong 4n, d6i tugng can dugc sir dung khang
nguyén O cua E.coli theo sang ché (xem, muc “Khéang nguyén O cia E. coli”),
phtrc hgp sinh hoc theo séng ché (xem, muc “Phic hgp sinh hoc”), hogc ché phdm
theo sang ché (xem, muc “Ché phdm chira khang nguyén va/hodc phirc hop sinh
hoc”) 13 tré méi biét di. Theo mot sd phuong 4n, d6i tuong cin dugc st dung khang
nguyén O cua E.coli theo sang ché (xem, muc “Khéng nguyén O cua E. coli”),
phtc hop sinh hoc theo sang ché (xem, muc “Phirc hgp sinh hoc”), hodc ché pham
theo sang ché (xem, muyc “Ché phim chira khang nguyén va/hodc phirc hgp sinh
hoc”) khong phai 14 tré so sinh it hon 6 thang tudi.

Theo mdt sb phwong 4n, ddi tuong can duoc st dung khang nguyén O cia
E.coli theo sang ché (xem, muc “Khéang nguyén O cta E. coli”), phirc hgp sinh hoc
theo sang ché (xem, muc “Phic hgp sinh hoc”), hodc ché phim theo séng ché
(xem, myc “Ché pham chita khang nguyén va/hogc phirc hgp sinh hoc™) 1a ca thé
nguoi c6 thai. Theo mot s& phuong 4n, ddi tugng can duge st dung khang nguyén
O cua E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”), phic hop
sinh hoc theo sang ché (xem, muc “Phitc hop sinh hoc”), hodc ché pham theo séng
ché (xem, muc “Ché pham chira khang nguyén va/hogc phirc hop sinh hoc”) 1a phu
nit nguoi sinh sém 1, 2, 3,4, 5, 6, 7, hodc 8 tudn.

Theo mét sé phuong 4n, dbi tugng can duge sir dung khang nguyén O cla
E.coli theo sang ché (xem, muyc “Khéng nguyén O ctia E. coli”), phitc hop sinh hoc

theo sang ché (xem, muc “Phic hgp sinh hoc”), hodc ché phim theo sang ché
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(xem, muc “Ché pham chira khdng nguyén va/hodc phirc hop sinh hoc™) 1a ca thé
¢6 nguy co cao méic phai EXPEC (vi dy, c4 thé thiéu hut mién dich hoic bi mét
mién dich). Theo m6t s& phuong 4n, d6i twong can duge st dung khang nguyén O
ctia E.coli theo sang ché (xem, muc “Khéang nguyén O cua E. coli”), phirc hop sinh
hoc theo sang ché (xem, muc “Phitc hgp sinh hoc”), hodc ché pham theo séng ché
(xem, muc “Ché pham chira khang nguyén va/hodc phic hop sinh hoc™) 1a cé thé
ma c6 mbi quan hé tiép xtic gan giii véi ca thé 6 hodc c6 nguy co cao méc phai
nhiém tring ExPEC.

Theo mot sb phuong 4n, dbi tugng cin duge st dung khang nguyén O clia
E.coli theo sang ché (xem, muc “Khéang nguyén O cia E. coli”), phtic hop sinh hoc
theo sang ché (xem, myc “Phtic hgp sinh hoc”), hodc ché pham theo sang ché
(xem, muc “Ché phdm chira khdng nguyén va/hodc phic hop sinh hoc”) la nhén
vién chim séc suc khoe (vi dy, bac s§ hodc y ta). Theo mot s& phuong an, ddi
tuong can duogc st dung khang nguyén O cua E.coli theo sang ché (xem, muc
“Khéang nguyén O cia E. coli”’), phtrc hgp sinh hoc theo sang ché (xem, muc “Phuc
hop sinh hoc”), hogc ché phim theo sang ché (xem, muc “Ché pham chtta khéng
nguyén va/hodc phirc hgp sinh hoc”) bi mAt mién dich (vi dy, do nhiém HIV) hodc
bi suy giam mién dich.

Theo mot sb phuong éh, d6i twong can duge sit dung khang nguyén O cla
E.coli theo sang ché (xem, muc “Khéang nguyén O cua E. coli”), phic hop sinh hoc
theo sang ché (xem, muc “Phﬁc hop sinh hoc”), hozic ché phim theo séng ché
(xem, muc “Ché phdm chita khang nguyén va/hodc phirc hop sinh hoc™) méc bénh
tiéu duong. Theo mot s& phuong 4n, ddi twong can duogc stir dung khang nguyén O
cla E.coli theo sang ché (xem, muc “Khang nguyén O cta E. coli”’), phtic hgp sinh
hoc theo sang ché (xem, muc “Phitc hgp sinh hoc”), hodc ché phim theo sang ché
(xem, muc “Ché phdm chita khang nguyén v&/hodc phirc hop sinh hoc™) méc bénh
X0 cung.

Theo mdt sé phuong 4n, d6i tuong can duge st dung khang nguyén O cua
E.coli theo sang ché (xem, muc “Khéng nguyén O cua E. coli”), phirc hop sinh hoc
theo sang ché (xem, muc “Phirc hgp sinh hoc™), hodc ché phim theo sang ché

(xem, muc “Ché phim chira khdng nguyén va/hodc phitc hop sinh hoc”) c6 tinh
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trang bénh 1y ma can chiing dé st dung 6ng thong dudng tiéu. Theo mdt s& phuong
&n, dbi twong cin duoc st dung khéang nguyén O cua E.coli theo séng ché (xem,
muc “Khéng nguyén O cla E. coli””), phirc hop sinh hoc theo sang ché (xem, muc
“Phirc hop sinh hoc”), hodc ché phém theo séng ché (xem, myc “Ché pham chira
khang nguyén va/hodc phitc hop sinh hoc”) ¢6 sy t6n thuong tiy sdng.

Liéu va tan sut str dung

Luong khang nguyén O cua E.coli theo sang ché (xem, muc “Khéng nguyén
O cua E. coli”), phitc hgp sinh hoc theo sang ché (xem, muc “Phirc hop sinh hoc”),
hoiic ché phim theo sang ché (xem, myc “Ché pham chtta khang nguyén va/hodc
phitc hgp sinh hoc”) ma hitu hi¢u trong viéc didu tri vi/hodc ngin ngira sy nhiém
tring EXPEC s€& phu thudc vao ban chét ctia bénh, va c6 thé dugc xé4c dinh bang k¥
thuat 14m sang chuan. Sir dung khoang nguyén O, phirc hop sinh hoc va/hogc ché
phim c6 thé dugc thyc hién thong qua cic duong dung khéc nhau da biét dbi véi
théy thudc 1am sang, vi du duéi da, ngoai rudt, trong tinh mach, trong co, cuc b0,
dudng miéng, trong da, ap da, trong miii, v.v.. Theo mdt phuong én, sir dung béing
cach tiém trong co.

Ngoai ra, lidu chinh x4c dé dugc st dung trong ché phdm s& phy thudc véo
dudng st dung, va mic d¢ nghiém trong cia sy nhidm trimg, va tdt hon 13 dugc
xé4c dinh theo quyét dinh clia bac sy va tuiy thudc vao tinh trang clia mdi dbi tuong.
Vi duy, lidu hitu hiéu c6 thé thay d6i phu thudc vao st dung, vi tri dich, tinh trang
sinh 1y ctia bénh nhan (bao gdm tudi, thé trong, strc khoe), bénh nhén 1a nguoi hay
dong vat, cac thudc khac dugce st dung, va viée diéu tri 1a phong ngira hodc diéu tri.
Liéu tri liéu duoc tuy y chuén d6 dé 1am t8i uvu d9 an toan va hiéu qua.

Theo mdt sb phuong an, thir nghiém in vitro dugc thuc hién dé gitip x4c dinh
khoang liéu t6i wu. Xem muc “Thir nghiém”. Liéu hitu hiéu c6 thé duoc suy ra tir
duong cong déap ung lidu thu duoc tir hé thir nghiém mAu dong vét hodc in vitro.

Theo mot s& phuong an, vi du vé liéu cho vacxin trén co so phirc hop glyco
(vi dy, ché phdm chira phie hop sinh hoc) nim trong khoang tir 0,1 pg dén 400 pg
ctia hydrat cacbon mdi lidu. Theo cdc phuong an khéc, vi du v& liéu cho vacxin trén
co s& phuc hop glyco (vi du, ché phdm chtta phire hop sinh hoc) nim trong khoang

tir 0,1 pg dén 4000 pg ctia (cac) protein mdi lidu. Theo mot s6 phuong an, vi du vé
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liu cho vacxin trén co s& phitc hop glyco (vi du, ché pham chira phirc hgp sinh
hoc) chira 0,1, 0,5, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, hodc 50 pg cia (cac) hydrat cacbon mdi liéu. Theo mdt
s6 phuong 4n, vi du vé liéu cho vacxin trén co s phirc hgp glyco (vi dy, ché phdm
chira phtrc hop sinh hoc) chira 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, hoac 100 pg
clia (cac) protein mdi lidu. Theo mdt sd phuong 4n cy thé, 1iéu dung cho sir dung
cho ngudi twong ing vai 0,5ml chira khoang 1 dén 10, vi du khoang 2 dén 6, vi du
khoéng 4pg ctia polysacarit cho mdi trong s6 céc phtre hop glyco c6 miit.

Theo mot s6 phuong 4n, khang nguyén O cia E.coli theo séng ché (xem,
muc “Khéang nguyén O cua E. coli”), phitc hop sinh hoc theo sang ché (xem, muc
“Phirc hop sinh hoc”), hodc ché pham theo sing ché (xem, myc “Ché pham chira
khang nguyén va/hodc phire hgp sinh hoc”) dugc st dung cho dbi twong mot 1an &
dang liéu don. Theo mot s6 phuong 4n, khang nguyén O cia E.coli theo sing ché
(xem, muc “Khéang nguyén O cta E. coli”), phitc hop sinh hoc theo sang ché (xem,
muc “Phirc hgp sinh hoc”), hodc ché pham theo sang ché (xem, muyc “Ché phim
chira khang nguyén va/hodc phirc hop sinh hoc”) dugce sir dung cho d6i tugng &
dang liéu don sau lidu thir hai 3 dén 6 tuan. Theo c4c phuong an nay, viéc tiém
chiing téng cudng co thd duge thuc hién cho dbi tugng & khoang 6 dén 12 thang
sau 14n tiém ching thit hai. Theo mot sd phuong 4n, viéc tiém ching ting cuong c6
thé str dung khang nguyén O cia E. coli, phtic hop sinh hoc, hodc ché phim khac.
Theo mot s& phuong é4n, sir dung cuing mot khang nguyén O cla E. coli, phirc hop
sinh hoc, hoic ché phém ¢ thé duge thuc hién 1ip lai va sir dung c6 thé duge thuc
hién mdt céch riéng ré€ it nhét 1 ngay, 2 ngdy, 3 ngdy, 5 ngdy, 7 ngdy, 10 ngay, 15
ngay, 30 ngay, 45 ngay, 2 thang, 75 ngdy, 3 thang, hodc it nhét 6 thang. Theo mot
s6 phuong 4n, khéang nguyén O cua E.coli theo séng ché (xem, muc “Khéng nguyén
O cua E. coli), phirc hop sinh hoc theo sang ché (xem, muc “Phirc hgp sinh hoc™),
hodc ché phim theo séng ché (xem, muc “Ché pham chira khang nguyén va/hodc
phure hop sinh hoc”) duge str dung cho d6i twong & dang liéu don mét 14n moi nam.

Theo mét sb phuong 4n, khang nguyén O cua E.coli theo séng ché (xem,

muc “Khéang nguyén O cua E. coli”), phirc hop sinh hoc theo sang ché (xem, muc
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“Phirc hop sinh hoc”), hodc ché pham theo séng ché (xem, muc “Ché phim chira
khéng nguyén va/ho#ic phirc hgp sinh hoc”) duge sir dung cho d6i tuong 2, 3,4, 5
lidu hozic nhiéu hon & 2 tudn, 3 tuln, 4 tudn, 5 tudn hoic 6 tudn mot cach riéng ré.
Theo mot sb phuong 4n, 2, 3, 4, 5 liu hodic nhiéu hon ciia khang nguyén O cua
E.coli theo sang ché (xem, muc “Khéang nguyén O clia E. coli””), phitc hop sinh hoc
theo sang ché (xem, muc “Phic hgp sinh hoc”), hodc ché phim theo sang ché
(xem, muc “Ché phdm chira khéng nguyén va/hodc phirc hop sinh hoc”) duge sir
dung cho ddi tugng & 2, 3, 4, 5 hodc 6 tudn mot cach riéng r& véi lidu 0,1 pg dén
0,5 mg, 0,1 pg dén 0,4 mg, 0,1 pg dén 0,3 mg, 0,1 pg dén 0,2 mg, hodc 0,1 ug dén
0,1 mg lugng hydrat cacbon. Theo mot s& phuong 4an, khéang nguyén O cta E. coli,
phitc hop sinh hoc, hodc ché pham dugce st dung tai cling mdi thdi diém. Theo mot
s6 phuong 4n, khang nguyén O cla E. coli, phitc hop sinh hoc, hodc ché pham
duoc st dung tai thoi diém khac nhau.

Pbi vi viée tao midn dich thu dong bang khang thé (vi dy, khang thé khang
025B), lidu c6 thé nam trong khoang tir 0,0001 dén 100 mg khang thé trén mbi kg
thé trong, hodc tir 0,01 dén 5 mg khang thé trén mdi kg thé trong. Vi dy, liéu c6 thé
1a 1 mg/kg thé trong hodic 10 mg/kg thé trong hozic nam trong khoang tir 1 dén 10
mg/kg hodc ndi cach khac, 70 mg hodc 700 mg hodc ndm trong khoang tir 70 dén 7
00 mg, twong (g cho bénh nhan 70 kg. Vi du vé ché d6 diéu tri bao gém str dung
mdt 14n mdi hai tudn hodc mot 14n mdt thang hodc mot 1An mdi 3 dén 6 thang trong
khoang thoi gian m§t ndm hodéc trong mot s6 nam, hoic trong khoang thoi gian mot
s& nim. Khoéang thoi gian c6 thé khong theo quy tc va duge thay dbi phy thude
vao lugng khang thé trong mau cta bénh nhén.

Thtr nghiém
Thir nghiém danh gi4 kha nang phic hop sinh hoc tao ra dap ung mién dich

Kha nang phtc hgp sinh hoc/ché phim theo sang ché tao ra dép ung mién
dich cho dbi tuong nay c6 thé duge xac dinh bang céach str dung phuong phép bt
ky da biét dbi v6i nguoi co hiéu biét trung binh trong linh vuc k§ thuét ndy hogc
theo séng ché. Theo mdt sb phwong 4n, kha néng phuc hop sinh hoc tao ra dap tmg
mién dich cho d6i tugng nay c6 th8 duoc x4c dinh bang cich tao mién dich cho d6i

tuong (vi dy, chudt nhét) hodc nhom d6i tuong can diéu tri véi phirc hop sinh hoc
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theo sang ché va tao mién dich cho déi tugng khac (vi dy, chudt nhét) hosic nhém
d5i tuong can didu tri v6i mAu dbi chimg (PBS). Déi tugng hode nhém ddi twgng
cAn didu tri sau d6 c6 thé duogc cho thir thach véi EXPEC va kha ning clia EXPEC
gy bénh (vi dy, UTI) cho d6i tuong hodc nhém dbi tugng cin didu tri c6 thé dugc
xé4c dinh. Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& xac dinh dugc ring
néu dbi twong hoiic nhém d6i tugng cAn didu tri duge tao mién dich bang mau ddi
chimg méc bénh sau khi thit thach v6i EXPEC nhung dbi twong hogc nhém doi
tuong cAn didu tri dugc tao mién dich bing (c4c) phirc hop sinh hoc hodc ché pham
ctia chiing theo sang ché giam thidu kha ning méic bénh hoic khong méc bénh, thi
phitc hgp sinh hoc nay ¢o6 thé tao ra dap tmg mién dich cho d6i twong. Kha ning
cta (cac) phirc hop sinh hoc hodc ché phadm ciia chiing theo séng ché tao ra huyét
thanh mién dich ma phéan tmg chéo véi khang nguyén O tir EXPEC c6 thé dugc thir
nghiém bang, vi dy, thir nghiém mién dich, nhu ELISA.
Thir nghiém diét khuén in vitro

Kha nang phtrc hop sinh hoc theo sing ché tao ra dap tmg mién dich cho a6i
tugng co thé duoc xac dinh bang céch st dung thir nghiém huyét thanh diét khuén
(Serum bactericidal assay - SBA) hogc thir nghiém ti€u diét thé thuc bao opsonin
(Opsonophagocytotic killing - OPK), ma 13 phuong phép duge x4y dyng va chép
nhan st dung dé phé chuin str dung vacxin trén co s& phirc hop glyco. Thit nghiém
nay 13 d3 biét trong linh vyuc k¥ thuét nay va, néi chung, bao gbdm budce tao ra va
phan 14p khang thé chéng lai dich c6 lién quan (vi du, khang nguyén O, vi dy,
025B, cta E. coli) bang cach sir dung cho d6i twong (vi du, chudt nhat) hop chét
ma tao ra khang thé nay. Sau d6, kha ning diét khudn cua khang thé nay c6 thé
duge xac dinh bang, vi dy, nudi cdy vi khuén lién quan (vi dy, E.coli ¢6 kiéu huyét
thanh lién quan) vdi su c6 mét cia khang thé nay va bd thé va — phy thude vao thir
nghiém - céc té bao ua bach cAu trung tinh va thir nghiém kha ning cta khang thé
dé tidu diét va/hodic 1am trung hoa vi khudn, vi dy, béng cach st dung k¥ thuét vi
sinh vét hoc chuén.
Kit

Séang ché dé cap dén bao géi dugce phdm hozc kit dugc phim chira mét hodc

nhiéu vat chirta duoc nap ddy bang mot hodc nhiéu thanh phan cta ché pham theo
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séng ché (xem, muc “Ché phdm chira khéng nguyén va/hodc phirc hop sinh hoc™),
nhu mot hodc nhiéu cac khang nguyén E.coli (xem, myc “Khang nguyén O ctlia E.
coli””) va/hodc phitc hgp sinh hoc (xem, myc “Phirc hop sinh hoc”) theo sang ché.
Tuy y cung vdi (cac) vat chua co thé 13 luu y & dang duogc ké don bdi co quan
chinh pht kiém soat qua trinh san xuét, str dung ho#ic ban duge phém hoac cac san
pham sinh hoc, ma lvu ¥ ndy phan anh viéc phé chuén st dung boi co quan kiém
soat qué trinh san xuat, str dung hodc ban cho ngudi st dung. Kit theo sang ché c6
thé duoc st dung trong phuong phép cia viée didu trj va viéc tao mién dich cho d6i
tugng can diéu tri.
Vi du thue hién sang ché
Phuong phap

Su ngung két

Qua trinh trong d6 céc té bao hodc khdi t& bao dugc phan giai duge tron véi
huyét thanh mién dich chita khéng thé d3c hiéu cho céu tric polyme, vi du khang
nguyén O. Cac khéi ngung két khong tan c6 thé quan sat dugc tao ra khi huyét
thanh mién dich phét hién ciu tric t& bao. Phuong phép nay thudong dugc st dung
dé x4c dinh céc kiéu huyét thanh O, K, va H. Xem DebRoy, et al., (2011) Animal
health research reviews/Conference of Research Workers in Animal Diseases 12,
169-185

Diéu ché mAu LPS cho phén tich bang SDS PAGE

LPS cua céc t& bao Gram 4m bao gdm bazo lipit A, duge bién d6i bang 16i
oligosacarit dé gan két véi khang nguyén O. Dé phan tich LPS ctia mau phan 1ap
1am sang, cac té bao dugc phat trién trong moéi truong LB chudn & 37°C trong 24
gid, va sinh chat twong Gng véi 1ml mdi trudng nudi cdy v6i 2 1an thé tich OD600
dugce thu gom va dugc phan giai mot l4n dung dich d&m miu Lémmli va duge G &
95°C trong 10 phut. Cac phéan chiét con dugc xit ly thém trong 1 gid & 65°C dé loai
b tin hiéu protein bét ky bang cach st dung 1 g/l proteinaza K. Céc phén chiét
duogc xit Iy dugce tach riéng bang SDS PAGE va LPS dugc hién thi héa bang su
nhudm bang bac hoic phuong phap Western Blot béng cach sir dung huyét thanh
mién dich thich hop.

Diéu ché LPS dé phu dia ELISA
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LPS dugc tao ra bang cach sit dung phuong phap dugc mo ta boi Apicella,
(2008) Methods Mol Biol 431, 3-13, va con dugc tinh ché nhu dugec mo ta béi
Perdomo va Montero, (2006) Biotecnologia Aplicada 23:124-129.

HPLC ctia 2AB OPS: Ly ddu LLO’

Phuong phéap nay dugc st dung @8 phan tich ciu triic ctia OPS lién két véi
UPP.

Dé chiét polysacarit lién két véi UPP, té bao E.coli dugc rira bang NaCl
0,9% va dugc lam déng khd. Céc té bao kho dugc chiét bang dung moéi hitu co
(Metanol:Nuéc M:W=17:3 dén 19:1, theo ty 16 vé thé tich (v/v)), va/hogc hdn hop
Clorofom:Metanol:Nudc véi ty 18 toi wu (vi du C:M:W = 10:10:3; v/v/v)). Céc
phin chiét dugc lam khd dudi dong khi N2, va dugc phén tan lai trong
C:M:W=3:48:47. D& tinh ché glycolipit dugc chiét, thé huyén phtt phan tén lai c6
ty 16 3:48:47 dugc cho qua bng tCis Sep-PAK. Ong dugc van hanh véi 10ml
metanol, sau d6 duge 1am cin bing véi 10ml hén hgp C:M:W ty 1 3:48:47. Sau
khi tai mAu, dng dugc rira bang 10ml hdn hgp C:M:W ty 1€ 3:48:47 (sau déy, doi
khi duoc viét tit 1a 3:48:47) va duge ria giai béng 5ml metanol va Sml hdn hop
C:M:W ty 1é 10:10:3. Dich rlra giai két hop duogc lam khd dudi Na. Céc mau
glycolipit dugc thily phin bing cach hoa tan cac mau duge lam khé trong 2ml n-
propanol:axit trifloaxetic 2M(1:1), gia nhiét dén 50°C trong 15 phut, va sau d6 lam
bay hoi dén kh6 dudi N2 (Glover, et al., Proc Natl Acad Sci U S 102(40): 14255-9).
Céc miu duge 1am kho lai dugce phan tan lai trong 3:48:47 va dugc cho qua éng
tCis, va dong di qua dugc 1am kho dudi N2. Viée danh d4u bang 2-AB va lam sach
polysacarit dugc thuc hién bang cach sir dung phuong phép dia tron (Bigge, et al.,
Anal Biochem 230(2): 229-38; Merry, et al., Anal Biochem 304(1): 91-9).

Polysacarit dugc dénh déu bang 2-AB duoc tach riéng bing HPLC bang
cach st dung cdt pha thuong GlycoSep-N theo tai liéu ctia Royle va cac cong su
nhung dugc bién ddi thanh hé ba dung méi (Royle, et al., Anal Biochem 304(1):
70-90). Dung mdi A 14 amoni format 10 mM, d6 pH la 4,4 trong 80 % axetonitril.
Dung méi B 13 amoni format 30 mM, d¢ pH 14 4,4 trong 40 % axetonitril. Dung
méi C 13 axit formic 0,5 %. Nhiét d6 cot 1a 30 °C va polysacarit dugc danh dau

bang 2-AB dugc phat hién bang huynh quang (su kich thich tai Aex = 330 nm, sy
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phat xa tai Aem = 420 nm). Didu kién gradien 14 gradien tuyén tinh ciia 100 % A
dén 100 % B trong 160 phut & tdc d6 dong 1a 0,4ml/phut, sau d6 100 % B dén 100
% C trong 2 phit, ting tbc d6 dong dén 1ml/phut. Cot duoc rira trong 5 phut véi
100 % C, trd lai véi 100 % A trong 2 phit va van hanh trong 15 phut v6i 100 % A
& tbc @6 dong 13 1ml/phit, sau d6 trd lai tdc do dong dén 0,4ml/phit cho 5 phut.
Céc miu dugce phun vao trong nudc.

Thir nghiém deaxetyl hoa

Mot duong luong cia polysacarit dugc danh diu bang 2-AB dugc lam khd
trong & 30°C, dugc phén tan lai trong 50 pl nude véi co (mAu) hoic khong c6 (miu
gia) NaOH 200 mM, do pH 12 khoang 14), va duoc 1 trong 25 gi&r ¢ 37°C. Sau do,
dung dich dugc dua trd lai nhiét d6 phong va dugc trung hoa bang cach bb sung
dung dich HC1 200 mM (d6 pH la khoang 1). Sau d6 lam kho trong chén khong ¢
30°C, mAu dugc dénh d4u lai bing 2AB va phan tich bang HPLC.

HPLC phan giai bang hydrazin

K§ thuat HPLC pha thuong gbng nhu duge mo ta trén ddy dugc sir dung dé
phén tach OPS dugc giai phong tir phtre hop sinh hoc sau khi xur Iy phan giai béng
hydrazin. Trudc khi xt ly phan giai bang hydrazin, phic hop sinh hoc twong ung
v6i 1 mg protein dugc lam khd hoan toan dudi dong khi Na. Su giai phéng
polysacarit dugc thuc hién bang cach st dung kit xdc dinh sy giai phong
polysacarit bing cach phan giai bang hydrazin Ludger Liberate (Ludger #LL-
HYDRAZ-A2) theo huéng din ciia nha san xuét. N6i chung, 450 pl hydrazin duge
bd sung vao cac miu dugc lam khd dudi khi quyén N va dugc 0 trong 16 gid &
85°C. Hydrazin dugc loai bo bang cach lam bay hoi duéi N2 ¢ 45°C. Qua trinh N-
axetyl hoa lai polysacarit dugc thuc hién bang cach 1 trong 471 pl anhydrit axetic
4,5% trong natri bicacbonat 1M trong hai gi¢' trong d4. Sau d6, 600 pl ctia dung
dich TFA 5% dugc bd sung va cac miu duge thuy phén trong mét gio trong da.
Qua trinh tinh ché duoc thuc hién trén c6t EB20 bang cach sir dung dung dich dém
EB20 va B tuong ung.

Polysacarit dugc giai phong va tinh ché dugc danh diu bang 2-AB va dugc
phan tich bing NP-HPLC nhu dugc md ta cho céc mAu LLO. Céc dinh lién quan
thu dugce va dugc xac dinh bang MS/MS.
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Cac dinh MS va MS/MS ctia HPLC

Pé phan tich trinh tr monosacarit ciia phan tir OPS lién quan, phan tich khéi
phé duoc thyuc hién. Cac phan doan dugc thu gom va dugc lam kho tuwong g voi
cac dinh HPLC dic trung dugc phén tan lai trong 5 ul axetonitril (ACN) 10%, axit
trifloaxetic (TFA) 0,1% va duoc trdn theo ty 1€ 1:1 vdi dung dich nén (40mg/ml
DHB trong ACN 50%, TFA 0,1%) trén tAm muc tiéu. Dit lieu MS va MS/MS thu
duoc trong ché d6 ion duwong trén khéi phd ké Ultraflex-II MALDI-ToF/ToF
(Bruker Daltonik GmbH, Bremen, Germany). MS/MS thu dugc bang céach sir dung
phuong phap LIFT. Hon hop peptit chuan (Bruker Daltonik GmbH) duoc sir dung
d& ngoai chuin. Quang phd dugc ghi lai bing céach st dung phan mém phan tich
Flex (Bruker Daltonik GmbH) va dugc phén tich bang tay.

Té bao chi

Phurc hop sinh hoc dugce tao ra béi té bao E.coli tai t6 hop biéu hién, thong
qua (cac) plasmit, (cdc) protein mang va oligosacaryl transferaza tu C. jejuni
(PgIB), va OPS tir vecto plasmit hodc thé dot bién chén nhidm séc the.

EPA duogc khir gen ddc tinh (ngoai doc t6 tir Pseudomonas aeruginosa bao
gdm cac dot bién L552V, AES553) duge st dung 1am protein mang, va dugc bién
d8i dé chua 2 hodc 4 vi tri glycosyl hoa (lan lugt con duge goi 1a 2S-EPA va 4S-
EPA,) va HIS Tag c6 dau cudi C, va dugc biéu hién tir plasmit dugc cam tng bang
arabinoza, thu duoc tir pBR32 (xem, Ihssen, et al., (2010) Microbial cell factories
9,61).

MBP (Protein gin két maltoza), protein chu chét ty nhién cta E.coli hoa tan,
duge bidu hién tir pGVXN579, pGVXN579 13 plasmit pMAL-p2X dugc bién dbi
(New England Biolabs) ma héa ba trinh tyr diéu hoa qua trinh N-glycosyl hoa ctia vi
khuén theo chudi sau d6 Myc-Tag duge dung hop dau cudi C véi protein gén két
maltoza ORF dugc ma héa trén plasmit. Diéu ndy cho phép thue hién qua trinh tinh
ché bing 4i luc ctia phitc hgp sinh hoc MBP khong phu thudc vao HIS-tag. Viéc
cam g tao ra sy biéu hién dugc kiém soat bing trinh ty khoi diu phién m4 tac va
cam tmg bang céach st dung IPTG.

Protein PgIB duoc biéu hién tir plasmit pEXT21 (méanh EcoRI/BamHI tiy
PMAF10 (Feldman et al., 2005, PNAS USA 102(8):3016-3021)) dugc tao dong
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trong pEXT21 v6i HA-tag duge dung hop dau cudi C. Céc bién thé ctia plasmit
bidu hién 14 viéc 1am t6i wu héa codon (pGVXN939), viéc lam t6i uu héa codon
(don vi ma) véi viée loai bd vi tri glycosyl hoa (pGVXIN948), va dugc loai bo HA-
tag (pGVXN970) va viéc lam t6i uu héa codon va dugc loai béo HA-tag
(pGVXN971). |

Mau phan lap 14m sang dugc phén tich vé kha ning tdng hop mét sb OPS
bang cach sir dung k¥ thuat ngung két, k¥ thuat Western Blot, k¥ thuat nhudm bing
bac, 14y d4u LLO, phan loai kiéu huyét thanh PCR, hotc k¥ thuét twong ty ma giap
xé4c dinh dic trung céu trac OPS, va kiéu hinh khéng thudc khéang sinh clia ching.
Mot s& mau phan lap 1am sang con dugc loai bo nhiém sic thé ddi véi enzym
ligaza, WaalL, & 1am ting kha ning OPS cho qué trinh glycosyl héa protein hodc
qua trinh phan tich OPS.

Pé tiép tuc phan tich mau phan 14p 14m sang, cym rfb cla ching thi nghiém
W3110 duge thay thé bang cum 7/b dugc tao dong tir mau phan 14p 14m sang, va
qua trinh sinh téng hop OPS dugc phan tich. Gen waal dugc loai bd dé nang cao
hiéu qué cuia qua trinh san xuét phirc hgp sinh hoc.

Su trao d6i cum va su loai bd waaL dugc thuc hién béng qua trinh tai t6 hop
tuong ddng bang cach st dung phuong phép duge t61 uu hoa (xem, don qudc té sb
PCT/EP2013/068737) ho#ic phuong phap dugc md ta trong tai liéu (Datsenko va
Wanner, (2000) Proc Natl Acad Sci U S 97, 6640-6645). D6i v6i viéc trao doi cum
OPS, cum 7/b lién quan cia mau phan l8p 14m sang dugc tao dong vao trong
plasmit dém chon loc pDOC-C, cing véi catxet khang khéng sinh, ding cho qua
trinh két hop sau d6 vao trong vi tri rfb cta ching E.coli W3110 (Kuhlman and
Cox, 2010, Nucleic acid research 38, €92; Lee et al, 2009, BMC Microbiol 9, 252).
Qua trinh tai t5 hop twong dong ctia cym rfb 16n hon dugc quan tdm dat dugc bang
cach st dung ADN lién k& cum /b ma héa trinh tu cia W3110 ¢ chiéu dai tir 0,5
dén 1,5 kilo bazo (kb) va 1am thing in vivo ADN chén tlr /b mang plasmit. Ching
tao thanh nim trong cum rfb dugc thay thé (c6 va khéng co catxet khang khang
sinh), cu thé hon cum rfb cua W3110 dugc thay thé cho phan tr ADN nim gitta
gen gnd va galE bang cach kéo dai twong ddng duoc phan 1ap tir mAu phan 14p

E.coli 1am sang.
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Trong mét sb thir nghiém, ching W3110 chtra cosmit md hoa cum /b cla
kiéu huyét thanh E.coli xac dinh dugc st dung lam ching vt chi.

Dbi v6i qué trinh san xuét phirc hop sinh hoc duge biéu hién téi to hop trong
chiing trén co s& W3110, gen mang W3110 ma gdy tré ngai cho qua trinh san Xuét
OPS t4i t& hop duoc loai bd. Vi du, dbi véi qua trinh san xuét t€ bao chu cua phirc
hop sinh hoc 025B, cum gtrABS ctiia W3110 dugc loai bd. Pé thyc hién qu4 trinh
ndy, qua trinh tai t6 hop tuong ddng theo phwong phap di biét (Bloor AE,
Cranenburgh RM. Appl Environ Microbiol. 2006 Apr;72(4):2520-5.) béng céach sit
dung trinh tu tvong dong lién k& truéc gen grd va sau gen gtrsS.

DPé 14p réap ching san xuét, ching vat chi dugc bién dbi bang pg/B va
plasmit biéu hién chit mang bing qua trinh bién nap. Xem Wacker et al., 2002,
Science 298:1790-1793.

Qui trinh san xut phtic hop sinh hoc

Qua trinh san xuét phirc hgp sinh hoc dugc thyc hién bang cach phat trién t&
bao chi va tinh ché phitc hop sinh hoc duge tao ra trong chu chit. Su phét trién
duoc thuc hién trong binh l4c nudi vi sinh vat hodc trong qua trinh 1én men c6 b6
sung dinh dudng ¢ quy md cong nghiép.

Qua trinh nudi ciy trong binh l4c dugc thyc hién & 37°C, béang cach str dung
moi trudng bao gdm thube khang sinh thich hgp trong mdi trudng dugce lam giau
Terrific Broth, d6i khi dugc bd sung véi MgCl, 5 mM. Mai trudng duge G 6 OD 1a
0,05 v&i viéc nudi cdy qua dém tir cac té bao san xuit méi dugc chuyén nap, duge
phét trién dén pha gitta sau giai doan téng sinh, dugc cam ung bang 0,2% arabinoza
vaIPTG 1mM, con duogce phat trién va duge thu hoach sau 20 gid phat trién.

Qua trinh 1én men c6 bd sung chat dinh dudng

Phan udc cia ngan hang dong t& bao san xudt dugc sir dung dé cy mam
binh l&c chira méi trudong Soy LB véi thude khéng sinh thich hop. Binh lic duoc U
& tbc d6 khudy 180 vong/phit, 37°C trong khoang 12 gid. Mdi truong nudi chy
theo mé khong c6 bd thé duge 1am vo tring truc tiép bén trong thiét bi phan tng
sinh hoc (33 phat ¢ > 121°C), duogc lam mat, va bd thé duoc bd sung. KOH 4M
hodc axit phosphoric 25% dugc gin v6i chit 1én men dé diu chinh d6 pH va d6 pH

duoc didu chinh dén d6 pH 14 7. Su cdy mam trong thiét bi phan tmg sinh hoc va
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viéc nuoi céy theo mé trudce khi nudi ciy duoc thuc hién dé tao ra OD600 ban dau
14 0,005. B6 pH dugc duy tri mot cach n dinh bang cach bd sung KOH 4M hoic
axit phosphoric 25%. Lugng oxy hoa tan (Dissolved Oxygen - DO) dugc duy tri.
Ap sult chung duge duy tri & 600 mbar (60 Kpa). Qué trinh tao ra san phim dugc
cam g bang L-Arabinoza (0,1%) va/hodc IPTG (1 mM). Ngay say khi cam tmg,
nguyén liéu duoc cho bit d4u bang cach bd sung moi trudong cép lidu chira 2,5%
Arabinoza va IPTG. 24+2 gid sau khi cam tUng, thiét bi phan {mg sinh hoc dugc
lam mét dén 25°C, nguyén liéu duoc ngung bb sung va viéc thu hoach dugc thuc
hién bing cach loc dong tiép tuyén hoc ly tAm.

Sinh chit duoc phan giai trong 0,5% Triton X-100 béng cach pha v& trong 4
chu trinh 1am ddng nhét & ap suét cao & 800 bar (80000 Kpa).

Phirc hop sinh hoc dugc tinh ché bang cot sic ky. Cac k¥ thuat sac ky khac
nhau duge sir dung dé didu ché phtic hop sinh hoc, cha yéu 1a IMAC, trao dbi anion
sdc ky trén co s& nhua Q (Anionic exchange chromatography - AEC), va sdc ky
theo loai ¢ (Size exclusion chromatography - SEC). Xem, vi du, Sarawat et al.,
2013, Biomed. Res. Int. ID#312709 (trang 1 dén 18) va WO 2009/104074 lién quan
dén k¥ thuat nay.

Quaé trinh san xuét phitc hgp sinh hoc cho thir nghiém tién 1am sang

Trude khi nudi cdy, lugng xac dinh dugce chuyén vao thiét bi phan tng sinh
hoc chita méi trudng dugc lam giau ¢ 35 + 0,2°C. B pH va lugng oxy hoa tan
dugc duy tri. Téc d6 khudy dugc diéu chinh dén 700 vong/phut.

Khi mat do té bao duoc didu chinh dén ODgoo = 40 % 5, qué trinh tao ra san
phim duoc cam Ung bang L-Arabinoza (0,1%) va IPTG (1 mM). Nguyén liéu duoc
cho bét dau khoang 24+2 gid sau khi cam Ung va thiét bi phan tmg sinh hoc duge
lam méat. Ngay khi nhiét d6 dugc didu chinh dén 25°C, nguyén liéu dugc ngung bd
sung va céc té bao duge thu gom.

Qua trinh 1am ddng nhét & 4p suét cao

Sinh chat twong tng v6i 50 L khi thu hoach dugc gid dong trong 1 ngay & 2
dén 8°C. Sau d9, 2,5L ctia dung dich dém phén giai va l1am sach dugc bb sung vao
binh chtra. Triton X-100 duoc bd sung dé ndng do cubi 12 0,5% va cac té€ bao duogc

gid d6ng mdt cach hoan toan dugc pha vo bang 4 chu trinh 1am ddng nhét & &p suat
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cao & 800 bar (80000 KPa). Céc té bao duge thu hoach va duge ria béang céch six
dung]q?thuétchuén.

Qua trinh phén tich thanh phan monosacarit:

Phitc hop sinh hoc chita khoang 8 ug polysacarit dugc thuy phén trong sau
gidr trong 104p] TFA 3M & 99°C. TFA dugc loai bé bang cach 1am bay hoi va céc
mau duoc rira mdt 1an véi 500ul 2-propanol. Monosacarit tao thanh dugc phén tan
trong 100p]l hdn hop danh déu chita 87,1 mg/ml 1-phenyl-3-metyl-5-pyrazolon
(PMP), 50% MeOH va NaOH 150 mM. Viéc danh d4u duoc thyuc hién trong 60
phat & 70°C. Cac mau dugc trung hoa béng cach bd sung 50pul HC1 300 mM va
20ul Tris/HCI 100 mM d6 pH 1a 7,0. Monosacarit dugc danh d4u biang PMP dugc
tinh ché bang cach chiét, mot lan véi 1ml di-butyl ete va ba 14n v6i 1ml CHCls.

Monosacarit dugc tao dan xuét bang PMP dugc tach riéng bing RP-HPLC
(Merck-Hitachi) trén c¢dt C18 Inertsil ODS-3 (GL Sciences) c6 1dp dat cdt trude.
Gradien hai budc tir 100% dung dich dém A (13% axetonitril, 87% H20 (0,045%
KHPO4, 0,05% trietylamin, d¢ pH 1a 7,0) dén 50% dung dich dém A/50% dung
dich dém B (21% axetonitril, 79% H20 (0,045% KH>PO4, 0,05% trietylamin, d6
pH 14 7,0) trong 4 phut d&én 100% dung dich dém B trong 47 phut dugc thuc hi¢n &
35°C va tbc d6 dong 13 1ml/phut. Thé tich phun 13 50 pl va qua trinh rira giai duge
quan sat bang cach do bang UV truc tuyén & 250 nm. Mdi dinh duge xac dinh theo
su chdng 14p véi sic ky dd véi céc tiu chuén d6i véi monosacarit c6 ban trén thi
trudng D-Glucoza (Sigma-Aldrich #G7528), L-rhamnoza (Sigma-Aldrich #R3875),
N-axetyl-D-glucosamin (Sigma-Aldrich #A8625) va N-axetyl-L-fucosamine
(Omicron Biochemicals #FUC-006).

Vidu 1: Dich t& hoc

D& xac dinh su phan bd kiéu huyét thanh cia sy nhiém tring dudng tiét nidu
(Urinary tract infection - UTI) do E.coli gay ra, nghién ctru dich t€ hoc dugc thuc
hién. Hon 1800 mAu E.coli dwoc phan 14p tlr cdc mau nudce tiéu ctia ngudi dugc thu
gom tir dbi twong trong Thuy ST va cac kiéu huyét thanh ctia khang nguyén O
(OPS) tir mdi mau duoc phan tich bang cach st dung k¥ thuét ngung két truyén
théng. Xem Fig.4.
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Cac mu nudc tidu dugc phéan 1ap clia ngudi duge phén tich dé xéc dinh tinh
ddng nhit cta tic nhan gy bénh cta ching va kiéu khang khéng sinh cua chung.
M3u E.coli dugc phan 1ap thu duoc tir cic mAu sau phan tich. Mau E.coli dugc
phén 14p dugc xac dinh bing nguyén 1y lua chon-loai trix vi sinh vét hoc bao gbm
sw phét trién trén crom (CPS3) va thach MacConkey (MacConkey agar). Mau
E.coli dugc phéan 14p con duge phan tich béng céach sir dung thit nghiém ngung két
dé xac dinh kiéu huyét thanh cta khang nguyén O cua chung. Xem DebRoy et al.
(2011) Animal health research reviews/Conference of Research Workers in Animal
Disease 12, 169-185. Cac mAu phan lap tr cac kidu huyét thanh ctia cing khang
nguyén O nay con dugc phén tich d2 x4c dinh cAu tric hoa hoc cia chudi O tir mbi
mAu phén 1ap. Xem, bang 1A. Mot s6 ching E.coli dugc phan 13p duge x4c dinh 1a
khéng khang sinh, bao gdm qué trinh x4c dinh ching dé khang floquinolon va
ching san xuét beta-lactamaza phb rong (Extended-spectrum beta-lactamase -
ESBL).

Béng 1A: Su phan bd cla céc kiéu huyét thanh E.coli thong dung nhét lién quan
dén UTI tir viéc thu gom 1841 mau nude tiéu dugc thu gom & Thuy Sinam 2012.
Béng nay thé hién sy phan bd kiéu huyét thanh ciia cc mau tir tiéu quan thé gém

671 d6i twgng lién quan, va su phan bo cia tat ca cac mau **,

Céc kiéu huyét thanh E.coli thong dyng nhét lién quan dén UTI
, Nhém nguoi va UTI
I i Nhom ngudi méc I i ) ,
Kiéu huyeét \ Kiéu huyeét phai nhép vién ¢ tat
UTI trong d6 tuoi ,
thanh O thanh O ca cac do tuoi**
18-70* (n=671)
(n=1871)
6 10,75% 2 8,75%
2 9,55% 6 8,47%
25 6,87% 25 8,37%
1 5,52% 75 4,56%
4 5,37% 1 4,29%
75 4,78% 8 3,86%
8 3,43% 18 3,53%
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Céc kiéu huyét thanh E.coli thong dung nhét lién quan dén UTI
18 3,28% 4 3,26%
15 3,28% 15 2,39%
73 2,24% 73 2,17%
16 2,24% 16 1,85%

7 1,94% 7 1,68%

Céc kiéu huyét thanh 01, 02, 04, 06, 07, 08, 016, 018, 025, 073, va O75
duoc phan 14p tir di twong khong phy thude vao vi tri, thoi gian phan 1ap, céc triéu
chimg, va nhém ddi tugng dich, cho thdy céac kiéu huyét thanh nay chiém wu thé
hon céc kidu huyét thanh ctia E.coli gy bénh viém mang ndo (UPEC). Do do, qua
trinh x4c dinh cac kiéu huyét thanh thong dung nhét ctia khang nguyén O cho thdy
rang vacxin dic hiéu khang nguyén O c6 thé chi gi¢i han & tip hgp con cia céc
kiéu huyét thanh, cu thé 1a cac kiéu huyét thanh lién quan nhiéu nhét dén bénh, nhu
duoc x4c dinh trong nghién ciru duge mo ta trong vi du nay.

Qué trinh phan tich hdi ctru cac kiéu huyét thanh UTI trong 1323 cac mau
phan 13p tir ba thap ky d& qua & M§ thu duoc tir Trung tdm Thong tin tham khao vé
E.coli (E.coli Reference center - ECRC) cho phép thuc hién vi€e so sanh day da véi
tai liu chuyén nganh va dir liéu hién c6 tir Thuy Si. Ty 1€ hién hanh cta 20 kiéu
huyét thanh théng dung nhat duge xac dinh mot cac doc 14p v6i nhau vé vi tr, thoi
gian phén 14p, céac triéu chimg, hodc dbi tugng dich va cho phép xac dinh cac kiéu
huyét thanh théng dung lién quan dén UPEC (xem, bang 1B).

Bang 1B: Ty 1€ hién hanh cua céac kiéu huyét thanh thong dung nhét lién quan dén
UTI tur tai liéu chuyén nganh chon loc tir ndm 1987 dén 2011 va tir dit lieu duge
phén tich hdi ctru & M tir ndm 2000 dén 2011 (ECRC).

Téng sd
. 4% nhifm tring | .. 1, it en 1~ | Tunim2000-2010
Chi dan duong tiét Viém bang quang | Bénh viém thin & M
niéu

Dt liéu hién
co tir 1860
mau phén 1ap

Dtt liéu hjérl co
tir 1089 mau
phén lap

Dit liéu I}ién co
tlr 373 mau phén
lap

315 (tht ca cic mau
UTI trir phan, tit ca
cac do tudi, F+M) S6
lwong khong thé phan
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loai khong c6 gia tri

Kiéu huyét thanh
01 4,8% 4,1% 5,4% 7,0%
02 7,1% 4,9% 15,3% 14,0%
04 7,8% 6,0% 3,2% 3,2%
06 16,9% 16,3% 7,8% 18,7%
07 3,3% 2,4% 2,4% 1,9%
08 1,7% 3,2% 0,8% 3,5%
015 0,6% 1,5% 0,8% 1,3%
016 4,3% 3,2% 7,2% 1,9%
018 7,0% 7,1% 6,7% 7,0%
021 na na na 1,3%
022 0,6% 0,6% 0,5% 0,0%
025 3,0% 4,8% 0,5% 8,6%
075 7,5% 6,0% 8,6% 3,8%
083 1,9% 0,7% 0,5% 1,3%
020 1,6%
077 2,2%
082 1,9%

Céc kiéu khac va

khong the phan | 55 5, 39,2% 40,2%
loai/khong co gia
tri
Céc kiéu huyét
thanh O khac (NT 21,0%

khong c6 gié tri

Céc mau phan 1ap tir cac kiéu huyét thanh dugc md ta duge xéac dinh dudi

dang phin trim (%) so v&i tong s6 cac méu phén 14p (Andreu et al., 1997, J Infect
Dis 176:464-469; Blanco et al., 1996, Eur J Epidemiol 12:191-198; Fathollahi et
al., 2009, Iranian Journal of Clinical Infectious Disease 4:77-81; Johnson et al.,
2005, J Clin Microbiol 43:6064-6072; Molina-Lopez et al., 2011, Journal of
Clinical Infection in developing countries 5:840-849; Sandberg et al., 1988, J Clin
Microbiol 26:1471-1476; K. L. 2007, The Journal of infection 55:8-18; Terai et al.,
1997, Int J Urol 4:289-294). Trong mot sb truong hop, dit ligu cu thé khéng c6

thong tin; do d6 s6 phan trim c6 thé chi dua ra chi ddn v& sy phan bd chung clia

kiéu huyét thanh tir cAc mau phéan 14p UTI khac nhau trong céc nghién ciru dugc

mo ta va cin phai duogc Iuu y. Tuy nhién, cac kiéu huyét thanh khac dugc md ta
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dugc x4c dinh it lién quan hon (015, 020, 021, 022, O77 va 082) ciing dugc bao
gom.

T4t ca cac thong tin tir dich t€ hoc phan tich dugc xem xét cung nhau, 10
kiéu huyét thanh chiém wu thé hon ¢6 thé dugc xem 14 gy ra 60 dén 80% sy nhiém
tring E. coli, v6i gia thiét bao gdm céc ty 1& nho ctia chung khong thé phan loai.
Ngoai ra, dit liéu thé hién tAm quan trong dang ngac nhién cia kiéu huyét thanh
025 trong nghién ctu dich t& hoc tir Thuy ST va, khi dugc so sanh vai dit ligu tai
liéu chuyén nganh va dit liéu gan day tir M§. Xem cac bang 1A va B.

Céc kiéu huyét thanh ctia khdng nguyén O cta E.coli thudng bao gbm cac
kidu phy, ma khéc biét, nhung tuong tu vé mit cdu tric va chic ning khang
nguyén. Dé xac dinh cac kiéu phu chua biét/chua dugc thong bio trong sd mau
phén 13p 1am sang dugc thu gom, va dé xéc dinh céc kidu phy ctia khang nguyén O
thong dung nhét, ciu tric héa hoc cua khéng nguyén O tir cac kiéu huyét thanh
thng dung nhit dugc phan tich mot cach cu thé hon.

Vidu2: 025 cua E. coli

Trong nhitg nim gin day, sb 1an xuat hién gia téing cta ching duong tinh
v6i 025 duge quan sat (xem, George and Manges (2010) Epidemiol Infect 138,
1679-1690) va dugc ching minh bang nghién ctru duge md ta trong Vi du 1, trong
d6 kiéu huyét thanh 025 duoc xac dinh 1a mdt trong sb bbn cac kiéu huyét thanh
ctia E.coli thong dung nhét xét vé ty 18 xuét hién.
025A

Chu tric don vi lap lai cia khang nguyén O cua kiéu huyét thanh 025 cia
E.coli 33 duoc md ta trude diy (xem, Kenne et al., 1983, Carbohydrate Research
122, 249-256; va Fundin et al., 2003, Magnetic Resonance in Chemistry 41, 4) va
duoc thé hién trong Fig.2B. Cum 7/b lién quan dén khéng nguyén O 025 tir ching
E.coli E47a ciing d& duoc cong bd (Ngan hang dit liéu gen GU014554), va duoc
thé hién trong Fig.2A. E.coli E47a dugc st dung 1am chung d6i chimg dé phan loai
kiéu huyét thanh 025. Ngoai ra, thong tin vé trinh ty cum rfb ¢ thé thu duoc tir
trinh tu bd gen cta chiing tao ra vi khuén cé trong nudc tiéu khong gy ra cac triéu
chimg, E.coli 83972, (xem, Zdziarskiet al., 2010, PLoS Pathog 6, €¢1001078). Mac
di kiéu hinh biéu hién 025 chwa duogc xac dinh, tuy nhién trinh ty cum rfb cua
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E.coli E47a va 83972 1a tuong dong 99,49%, diéu nay cho thiy ring chiing ma héa
cung mot khang nguyén O.

Trong ban md ta nay, khang nguyén O tir ching E.coli 83972 va E47a con
duge ky hiéu 1a “O25A” vi, nhu dugc md ta sau ddy, khang nguyén O cla E.coli
mdi, duoc ky hiéu 1a “O25B,” dugc xac dinh trén co s& phén tich mau phan 1ap 1am
sang thu dugc trong nghién ctru dich t& hoc duge mo ta trong vi du 1 trén day.

Chirc niang d6i v6i san phdm gen duge dy doan ctia chiing E.coli 83972 va
E47a ciing duoc d& xuét. Xem bang 2; Ngin hang dit liéu gen GU014554; va
Szijarto, et al. (2012) FEMS Microbiol Lett 332, 131-136.

Bang 2. Cac du doan gen khang nguyén O O25A tlr cum rfb nhu dugc cong b6 bai
Wang, et al. (2010) J Clin Microbiol 48, 2066-2074; ngoai ra, xem: Ngan hang dit
lieu gen GUO014554.

Tinh twong déng/Protein [sinh vat] c6

Tén goi _ . .
Chtie nang dugc gia dinh nghia nhat, sy nhén biét ddc hidu, do
en \ .z
s dong nhat toi da (BLAST)
B dTDP-Glucoza 4,6- dTDP-Glucoza 4,6-dehydrataza
rm
dehydrataza (E. Coli IAI39), YP 002406996.1, 98%
dTDP-6-Deoxy-D-Glucoza
dTDP-6-Deoxy-L-manozadehydrogenaza

rmlD 3,5-

_ (E. Coli), ACA24825.1, 97%
epimeraza

Glucoza-1-phosphat
Glucoza-1-phosphat
rmlA thymidylyltransferaza

thymidylyltransferaza
(E. Coli 1AI39), YP_002406998.1, 99%

dTDP-4-dehydrorhamnoza

rmlC 3,5- RmlIC (E. Coli), ACA24796.1, 70%
epimeraza
Flippaza cia khang nguyén O-khang nguyén transporter (E. Coli),
e O WP_000021239,1, 100%
dTDP-Rha:Glc-Rha(Ac)-GlcNAc-UPP a-
wekA Glycosyltransferaza 1,3-rhamnosyltransferaza (E. Coli),
WP_000639414,1, 99%
wekB Glucosyltransferaza WemS;UDP-Gle:Gle-Rha(Ac)-GleNAc-
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o Tinh twong ddng/Protein [sinh vat] c6
Ten got Chtic néng dugc gia dinh nghia nhét, sy nhén biét dic hidu, do
sen ddng nhét t&i da (BLAST)
UPP B-1,6- glucosyltransferaza (E. Coli
0158),
ADN43874,1, 40%
Polymeraza cta khang Wzy (E. Coli), ADR74237,1, 30%
Way nguyén O
WibF; UDP-Glc:FucNAc-GIcNAc-UPP
a-1,3-glucosyltransferaza (E. Coli),
wekC Glycosyltransferaza
ABG81807,1, 46%
UDP-N-axetylglucosamin- UDP-N-axetylglucosamin 4,6-
fnlA 4,6-dehydrataza/5- dehydrataza/5-epimeraza (E. Coli),
epimeraza WP_001556096.1, 95%
UDP-2-axetamido-2,6-
fnlB dideoxy-beta-L-taloza 4- FnlB (E. Coli), AAY28261,1,97%
dehydrogenaza
ic UDP-N-axetylglucosamin UDP-N-axetylglucosamin 2-epimeraza
2-epimeraza (E. Coli) WP_000734424,1, 98%
UDP-L-FucNAc: GIcNAc-UPP a-1,3-N-
wbuB Glycosyltransferaza Axetylfucosaminyltransferaza (E.
Coli)P12b, 026], YP_006169152,1, 73%
Glycosyltransferaza bi cat
wbuC out WbuC (E. Coli), AAVT4548.1, 72%

Viéc so sanh cau trac va cum gen cho thay rang tat ca cac chirc ndng can cho

su lap rap cia OPS O25A dugc ma hoa trong cym 7/b nam trong galE va gnd.

Céc chirc ning clia cac enzym cuia cum gen rfb (xem, Fig.2A) nhu sau:

RmIBDAC m3 héa enzym cén thiét cho qua trinh sinh tong hop ctia dTDP-

L-Rhamnoza, ma 1a co chit trong viéc bd sung nhanh L-Rha cho don vi lip lai

OPS.
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FnlABC m3 héa enzym can thiét cho qua trinh sinh téng hgp ctia UDP-L-
FucNAc, ma 14 co chét cho trong viéc bd sung L-FucNAc cho don vi lip lai OPS
025.

WekABC va wbuBC 1a cac glycosyltransferaza theo phén tich vé tinh tuong
ddng. Tuy nhién, wbuC dudng nhu ngin va bi cét cut va ¢ thé khong c6 chirc
ning. Do d6, phan giai thich vé mit chirc ning c6 thé c6 nghia nhét cho thiy ring
¢6 bdn glycosyltransferaza tao ra bon lién két cho s lap rap ctia don vi lp lai.

Wzx va Wzy cin thiét cho qué trinh dao nguoc ctia BRU d6i véi chu chét va
qua trinh polyme héa cua chiing trén Und-PP.

T4t ca cac chirc ning cn thiét d tdng hop cu tric don vi lip lai O25A da
biét dugc mi hoa bang E.coli E47a va cum rfb 83972. Do d6 ¢6 thé cho ring cum
rfb chiu trach nhi¢ém cho viéc ma héa OPS O25A.
025B

Trong nam 2009, cic miu phéan lap E.coli 1am sang tir cac bénh vién & Tay
Ban Nha dugc md ta dé xac dinh nhém tao dong vo tinh. Xem Blanco, et al. (2009)
J Antimicrob Chemother 63, 1135-1141. Piac trung ciia a) kiéu ESBL, b) kiéu
huyét thanh O, ¢) gen ddc luc, d) phan giai trinh ty gen nhidu vi tri (Multi-locus
sequence typing -mIST), va e) phan giai bang phuong phép dién di xung dién
truong (Pulsed field gel electrophoresis - PFGE) dugc thyc hién. Két qua cho thdy
rang khoang 20% ciia tit ca cac miu phan 18p c6 thé dugc cho 14 tao ra cing mot
dong vo tinh: Kidu huyét thanh va MLST 025:H4 ST131, kiéu ESBL CTX-M15,
Nhom phén loai B2, mé hda cac gen ddc luc cu thé. Qua trinh phén tich céc thanh
phin cum rfb ctia mAu phén 1ap 1am sang tiéu biéu chi ra trinh tw 3’ chua xac dinh
khi duge so sanh v6i trinh ty ching phan giai tir ching E47a, va ngoai ra tir miu
phéan 14p 1am sang dugc xac dinh bing phuong phap phén giai PCR dic hiéu gen
tuong tng (xem, Clermont et al., 2008, J Antimicrob Chemother. 61(5):1024-8.;
Clermont et al., Diagn. Microbiol Infect Dis. 2007, 57(2):129-36.; va Li, et al,,
2010, J Microbiol Methods 82, 71-77, Trong ndm 2013, Phan va cac cong sy cong
b6 trinh tu hé gen ctia dong v6 tinh 025b:H4 ST131, gilp xé4c dinh ring dong vo
tinh duge tao ra tir K-12 phi hop véi ciu triic ctia cum gen waa cia n6 nhu d& dugc

thong bdo trudc ddy. Xem Phan et al., 2013, PLOS Gentics 9(10):1-18 (¢1003834).
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Bén canh d6, dit liéu nay cho phép x4c dinh rang dong ngung két 025 méi co trong
E.coli dugc phan lap trong bénh vién, va dong vo tinh c6 cac kiéu hinh
ESBL,mIST, va PEGE dic hiéu va ndm trong cum gen khang nguyén O dugc bién
doi.

Phan giai PCR

Pé x4c dinh kiéu huyét thanh O25B c6 trong céc chiing E.coli duge phan lap
duoc x4c dinh trong nghién ctru dich té hoc dwoc moé ta trong vi dy 1, ching duong
tinh v6i viée ngung két 025 dugc phén tich bang cach phan giai PCR cho 025 va
025B. PCR duoc thyuc hién bang cach sir dung céc khuén lac dugc chon tir dia petri
(dfa can c6 ndp ding dé cdy vi khudn) 1am nguén ADN mau va cic doan mdi
oligonucleotit khac nhau. Cac doan mdi dic hidu 025, phu thudc vao su khuéch dai
E47a 025 wzy, va dugc md ta trong tai liéu Li, et al. (2010) J Microbiol Methods
82, 71-77 duoc sir dung. Ngoai ra cac doan moi dic hiéu 025B duoc sir dung duge
mo ta trong tai liéu Blanco, et al. (2009) J Antimicrob Chemother 63, 1135-1141,
ma ddc hiéu cho vi tri 3’ chua xac dinh ctia cum r/bi cua O25B (LNB220). Theo tai
liéu ctia Phan et al., 2013, ciip oligonucleotit dic hiéu O25B nay bét cip tai vi tri 3’
cua cum rfb ciia O25B.

Trong sb 24 miu phén lap 1am sang dugc thir nghiém véi kiéu hinh duong
tinh véi viéc ngung két 025, 20 miu duoc cho 14 c6 kiéu huyét thanh O25B béng
cach phan giai PCR, trong khi d6 4 mau con lai dugc xéc dinh thude kiéu huyét
thanh O25A bang cach phan giai PCR. Do d6, mdt cach tinh cd, chiing c6 kiéu
huyét thanh O25B duoc x4c dinh 13 nhidu hon trong s céc ching duge phan tich
so vdi chung c6 kiéu huyét thanh O25A.

Xac dinh trinh tu cum

DPé phan tich gen cia cum rfb cia O25B, cum cia ching duong tinh véi
025B PCR, dugc ky hiéu 1a “upec138” dugc xéac dinh trinh tyr. Gen dugc xéac dinh
va protein lién quan twong ddng nhét ctia chiing cling v6i danh phap (tén goi) dugc
d& xuét duogc liét ké trong bang 3 dudi day. Gen dic hiéu cho O25B va khong ¢
trong 025A dugc thé hién bing d4u hoa thi.

Bang 3. D& xuét vé gen khang nguyén O O25B tit cum 75
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Tén goi gen

Chirc néng dugc gia dinh

Tinh twong ddng/Protein [sinh vat]
¢6 nghia nhét, su nhan biét dic hidu,

d6 ddng nhét t&i da (BLAST)

rmiB dTDP-Glucoza 4,6- | san pham gen rffG [E. Coli NA114],
dehydrataza YP 006139244, 99%
rmlD dTDP-6-Deoxy-D-Glucoza | dTDP-4-dehydrorhamnoza
3,5- reductaza [E. Coli NAll4],
epimeraza YP 006139243, 100%
rmiA Glucoza-1-phosphat san phdm gen rffH2 [E. Coli
thymidylyltransferaza NA114], YP_006139242, 100%
rmlC dTDP-4-dehydrorhamnoza | dTDP-4-dehydrorhamnoza 3,5-
3,5- epimeraza [E. Coli NAll4],
epimeraza YP 006139241, 99%
Wzx Wzx, flippaza cia khang | Wzx [E. Coli ching E47a],
nguyén O ADI43260, 99%
wekA Glycosyltransferaza (GT) dTDP-Rha:Glc-Rha(Ac)-GlcNAc-
UPP 0-1,3-rhamnosyltransferaza [E.
Coli 83972], ZP_04004894, 93%
wekB Glucosyltransferaza (GT) UDP-Glc:Glc-Rha(Ac)-GlcNAc-
UPP B-1,6- glucosyltransferaza [E.
Coli 83972], YP_006106413, 93%
Wzy Polymeraza cGa khang | protein mang [E. Coli 83972],
nguyén O YP 006106412, 94%
wbbJ* O-axetyl transferaza O-axetyl transferaza [E. Coli83972],
YP 006106411, 95%
wbbK* Glycosyltransferaza (GT) UDP-Glc:Rha-GlcNAc-UPP  o-1,3-
glucosyltransferaza [E. ColiK-12],
AAB88407, 60%
wbbL* Glucosyltransferaza (GT) protein sinh tong hop

lipopolysacarit, manh C-ter, protein

bi cit cut [E. Coli DHI],
YP 006129367, 62%;  dTDP-
Rha:GlcNAc-UPP o-1,3-
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Tén goi gen Chtrc nang dugc gid dinh Tinh tuvong ddng/Protein [sinh vat]
c6 nghia nht, sy nhan biét dic hiéu,

d6 ddng nhét t6i da (BLAST)

rhamnosyltransferaza

Thanh phin cum 7/b thé hién sy khac nhau rét rd d6i v6i thanh phan ciia cum
025A. Céac gen tai vi tri 5° ciia cum 1a céc gen rat twong ddng v&i nhau (rmiD dén
wzy; E.coli E47a va 83972). Pidu nay 1a khong bt ngd dbi véi céc gen rml ma
tuong ddng trong cac ching E.coli ma tong hgp L-thamnoza. Tinh twong ddng ctia
san phim gen cia O25A va B dat dugc trong gen wekC (025A), trude khi gidm
dén muc thdp hon 25 % tinh ddng nhit, cho thdy sy khong lién quan clia céc trinh
tu protein. Xem Fig.3B. Ngoai ra, c¢6 thé xac dinh dugc rang cac gen sinh tong hop
UDP-N-axetylfucosamin cia O25A khong c6 trong ching upecl38 (025B), vi
chung 1a hai glycosyltransferaza sau fn/4ABC. Xem Fig.3B. Vi¢éc xem xét dit liéu
nay cho phép xéc dinh rang ching O25B khong thé tdng hop UDP-L-FucNAc, trir
viéc gen sinh tong hop L-FucNAc c6 thé duoc mi héa bén ngoai cum rfb. Tuy
nhién, khéng ¢ bat ky truong hop nao duge ghi nhan cho vi tri fnlABC bén ngoai
cum /b khi L-FucNAc c¢6 trong BRU ctia khang nguyén O. Do d6 rét it kha ning
chiing 138 ¢6 thé téng hop don vi lap lai co s& O25A d4 biét (BRU).

Gen dugc xac dinh trong cum rfb ctia O25B ma khong c¢6 trong cum rfd ¢
kiéu huyét thanh O25A mi hoa hai glycosyltransferaza va O-axetyltransferaza. Ba
gen ndy c6 cling mot td chirc va protein duge ma hoa c6 tinh tuong ddng cao v6i
gen wbbJKL dugc xac dinh va duge mo ta trong ching K-12 cta E.coli ¢d kiéu gen
cum O16 rfb. Xem Fig.3B. Theo su lién quan vé gen gifta céc kiéu huyét thanh
025B va 016, danh phap cta gen O16 rfb, wbbJKL, dugc st dung cho gen tuong
ddng duoc x4c dinh trong cum rfb cia O25B.

CAu trac cia O16 BRU d3 biét va gen chiic ning cia wbbJKL di duge xéac
dinh. Xem Steveneson et al., (1994) J Bacteriol. 176(13):4144-56. WbbJKL chiu
trach nhiém cho qua trinh axetyl hoéa ctia L-Rhamnoza, chuyén nhém D-Glc dén L-
Rha-D-Gle-UndPP, va chuyén L-Rha dén D-GIcNAc-UPP, ma dugc tao ra bang
wecA tr cum ECA. Phu thudc vao tinh tuong d6ng vi 016 WbbJKL, va chire
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ning d& biét cia 016 WbbJKL, cum rfb ctia O25B dugc cho la téng hop céu tric
chtra mot phin thanh phan ctia O16 cing véi O25A. C6 ly do d& cho rang
WbbJKLo2ss tdng hop ciing mot cdu triic véi WbbJKLots, cu thé hon a-D-Gle-1,3-
a-L-Rha(2Ac)-1,3-0-D-GIcNAc. Chu tric trisacarit niy gibng véi bo khung
“chinh” khong phan nhanh cia O25A chi khac & chd L-Rha(2Ac) thay thé cho L-
FucNAc. Do d6, viéc thay thé nay s& 12 viéc thay thé bao toan, vi ca hai D-FucNAc
va L-RhaOAc déu 12 monosacarit v6i chitc ning 6-deoxy va 2-axetyl. Sy khac nhau
duy nhét 13 hinh thé, vi fucoza lién quan dén galactoza, va thamnoza dén manoza,
tao ra su dinh huéng khac nhau ciia nhém OH & vi tri 3 va nhém metyl & vi tri 5.
Lién két gifta monosacarit ciing gidng nhau (déu 1 a-1,3), cho thdy ring cic ciu
triic s& tuong ty vé hinh dang va dic tinh héa hoc. Tuong ty, protein dugc ma héa
trong phan trude cua cum /b ctia O25A va B (rmIDCAB va wekAB) phén nhanh
BRU ctia O25A hoic B bang lién két D-Glc va L-Rha phan nhénh véi trisacarit cta
bo khung “chinh” bt ky. Didu nay nghia 14 ching chip nhén bo khung (véi L-
FucNAc hodc L-Rha(2Ac)) 1am co chét.

Su c¢6 mat ctia L-Rha 1am monosacarit thir hai tu dau cubi khir cua 025B
BRU 13 nguyén nhén cho qua trinh sinh téng hop L-FucNAc ¢ thé khong xay ra
trong 025B. UDP-L-FucNAc 14 khong can thiét, vi n6 dugc thay thé bang gen sinh
t8ng hop dTDP-L-Rha ma c6 trong dau cubi 5° clia cum niy (rmIDBAC).

Tai liéu Phan ef al., 2013 md ta qua trinh phén tich gen tuong tur trén miu
phan 1ap 14m sang O25B, nhung dua ra céc két luan khéc nhau. Ngoai ra, toan b
hé gen con duoc xéc dinh trinh tw dé nghién cru cho cum gen sinh téng hop UDP-
FucNAc; tuy nhién, c4c tic gia ndy cho rang khong c6 bo may cho UDP-L-FucNAc
trong chung O25B:H4 ST131 EC958 khong chi trong cym 7/b cia O25B, ma con
trong toan by ching nay. Tuy nhién, Phan dua ra két luan ring UDP-L-FucNAc
phai dugc tdng hop theo cach khac, vé6i gia thiét rang O25B:H4 ST131 EC958 tao
ra cing cu truc khang nguyén O nhu E47a, cu thé hon, O25A. Ngugce lai, trudng
hop hay gip nhit theo sang ché 14 ching O25B khéng thé tao ra L-FucNAc, nhung
thay vao d6, thay thé cho gbc thir hai ctia BRU bing gdc ctia L-rhamnoza dugc O-

axetyl hda, va cac gen cén thiét cho sy bién doi ndy chi dugc mé hoa trong cum 7fd.
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Ngoai ra, sy c6 mét clla enzym O-axetyl transferaza tuong d6ng trong cum
025B cho phép xéac dinh qua trinh O-axetyl hoa trong O25B BRU, su bién dbi
khong c6 trong O25A. Do d6, c6 thé xac dinh dugc rang céu trac clia khdng nguyén
025 tir cac kiéu huyét thanh O25A va 025B 13 khac nhau.

Phan tich cau triic 025B

Dé x4c dinh gia thiét v& sy khac nhau trong ciu tric khéng nguyén 025,
thanh phan hoéa hoc va su sip xép clia cc khang nguyén O cla mau phén 14p 1am
sang 025 dwoc mo ta trong vi du 1 duge phan tich. Dé x4c dinh dic trung cdu tric
025 OPS mdt cach cu thé hon, mét sb phwong phap duoc sit dung.

‘ Dau tién, cAu trac khang nguyén O duoc phan tich bang SDS PAGE.
Lipopolysacarit (LPS) tir mau phan 14p 14m sang dugc phan tich vé su khac nhau vé
d6 linh dong dién di bang cach st dung phuong phap nhuém mau khéc nhau, sau
d6 SDS PAGE. P& hién thi hoa luong LPS, phuong phap nhudm bing bac va
phuong phap Western Blot dac hiéu khang O25 duoc thyc hién. Xem Fig.5, ma m6
ta két qua clia qua trinh phén tich 10 miu phan 13p. D liéu cho thdy rang cudng do
tin hiéu twong tu thu dwoc bing phuong phap nhudém bing bac ciia miu LPS khac
nhau. Trai lai, viéc 14y miu tham do véi huyét thanh mién dich dgic higu cho thiy
cuong d9 tin hiéu manh hon trong 3 trong s6 10 méu (cac mAu phan 1ap upec436,
upec767, upec827). Piéu nay duoc cho 13 do ¢6 sy khac nhau vé cudng d6 tin hiéu
do su khac nhau trong céu tric ctia OPS.

Dé 1am séang t6 cAu tric O25B mét cach chi tiét, phwong phép phan tich khac
nhau duge thyc hién. Mau phan 1ap 1am sang upec138 duong tinh v6i O25B bang
PCR, va ¢6 su nhin dang kém hon bang huyét thanh mién dich ngung két 025 so
v6i ching O25A. Xem Fig.5. Ngoai ra, ching ESBL, nhung nhay véi FOS, IPM,
va TZP, va d& khang véi AM, CXM, NOR, va CIP. Mau phan 13p 1am sang khac,
ching upec436, 4m tinh véi 025B bang PCR, nhung dwong tinh véi 025 (025A)
bang PCR. Ngoai ra, upec436 dugc xac dinh 13 phdn Ung manh véi huyét thanh
mién dich ngung két 025 khi LPS cua né duoc phan tich bing phuong phép
Western Blot. Xem Fig.5. LLO tir hai ching duoc chiét tach, dugc dénh ddu bang
2AB va dugc phan tich bang HPLC pha thuong. Xem Fig.6; LLO cua upec138 va
upec436, 9,079 va 9,081). Mb hinh rira giai cho thdy sy khac nhau rét rd gifta hai
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phan chiét. Phan tich MS/MS dinh dic trung cho chung dugc phat hién céc tin hiéu
phi hop v6i cdu tric BRU mong mudn.

C4c tin hiéu trong ching upec436 (9,081): dinh & thoi diém rira giai 62 phut
duoc phan tich bang MS va dugce xac dinh 13 chia khéi luong chinh, phan tit véi
m/z=1021 Da, cu thé hon, phan tir tuong ng véi khéi lugng mong mubn cta
025A OPS BRU hoan chinh. MS/MS tao ra m6 hinh phan manh phu hop véi trinh
tu monosacarit cia O25A (Fig.7A; MS/MS ¢6 m/z=1021).

Céc tin hiéu trong chung upec138: khéi lugng chinh trong dinh tai thoi diém
rira giai 50 phuat véi m/z 1a 1022 Da, cu thé hon, mot Da nhiéu hon don vi lap lai
025A hoan chinh. Phan tich MS/MS (Fig.7B; 025B MS/MS) cho thdy mé hinh
phén manh gan gibng vai don vi ldp lai O25A, va tao ra sy chénh léch 1 Da dbi véi
monosacarit thit hai tir diu cudi khtr (dwoc xac dinh bing phan manh ion Y c6
m/z=551 trong O25A MS/MS, va m/z=552 trong ching upecl38). Dinh khac rira
gi4i & 60 phit cho thdy phan manh twong ty, nhung su chénh 1&ch 42 Da vé khéi
luong ion gdc (m/z=980) ma tao ra cho cing mdt monosacarit (m/z=510), cu thé
hon monosacarit thtt hai tir dau cudi khir. Viée giai thich cho cac két qua nay duge
mo ta sau day.

Viéc chiét OPS, thiy phan va danh ddu 2AB bao goém viéc xtt ly béng axit
dé loai bo Und-PP tir OPS. C6 thé thdy rang didu kién xir Iy ngiin nglra mot phan
qua trinh O-axetyl hda, nhung khong anh hudng dén qua trinh N-axetyl hoa. Do d6,
dinh & 60 phut c6 thé 1a khéi luong BRU dugc deaxetyl héa ma dugce tao ra tir qué
trinh thay phan héa hoc clia thanh phan trong dinh & 50 phut. Khi duge xem xét
cting nhau, dit liéu nay cho thay rang c6 qua trinh O-axetyl hoa trong O25B & clng
moOt vi tri monosacarit vi ¢6 qua trinh N-axetyl hoa trong L-FucNAc ctia O25A.

P& x4c dinh bang phuong phép hoa hoc rang qua trinh axetyl hoa & gbe thir
hai tir d4u cudi khir dugc lién két thong qua O, thit nghiém deaxetyl héa duge thuc
hién. Pinh d4c hiéu 0O25B tir 2AB LLO HPLC tai thoi diém rira giai 50 phut thu
duoc tir ching duong tinh vi O25B PCR va dugc xu ly bang kiém dugc mé ta
trong muc “Phuong phép”. Viéc phan tich lai bing HPLC tao ra dinh & thoi diém
rira giai 60 phut nhu dugc xac dinh trong dinh O25B tir Fig.6, chua khdi lugng
chinh ¢6 m/z=979, v6i m6 hinh phdn manh ion MS/MS phu hop véi O25B BRU
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ma mit nhém O-axetyl clia n6. Nhém N-axetyl n dinh vé6i viée xtr Iy bang kiém
nhu dugc thé hién boi viée bao toan nhém N-axetyl trong d4u cubi khir D-GIcNAc
trong cung mot phén tur.

Tém lai, c6 thé xé4c dinh dugc ring ching tiéu biéu 025B upec138 c6 lién
quan v& mit kiéu gen va cdu tric véi O25A va 016 OPS (Fig.3A va B) tir E. coli.
025B khac so véi 025A & chd ¢6 ciu tric don vi 1p lai chira nhém O-axetyl thay
cho nhom N-axetyl & monosacarit thi hai cua don vi ldp lai, ma la gbc L-Rha va
khong phai 1a D-FucNAc. Cac sy thay d6i nay cha yéu gay ra boi sy thay thé bd
may sinh tong hgp UDP-FucNAc va D-FucNAc transferaza bing doan kéo dai
ADN m3 hoa hai enzym glycosyltransferaza va O-axetyltransferaza. Cac gen nay
lién quan dén cum gen O16, trén co s& phén tich vé tinh tuong dong va chirc ning.
Chu trtc cubi 1a khéc, nhung tuong tu, diéu ndy gidi thich cho hoat tinh phan tmg
chéo dugc quan sat v6i huyét thanh mién dich ngung két 025.

Nhu duge md ta trén day, c6 thé két luan va dua ra dé xuét trén co s& qui
trinh phéan tich cum r/b cta chung rang O25A OPS chira L-FucNAc, nguoc lai chu
trac ndy khong c6 trong O25B. D€ nghién ciru néu FucNAc khong c6 trong 025B,
qué trinh phén tich thanh phan monosacarit ciia EPA phurc hop sinh hoc dugc tao ra
trong chung O25A va O25B dugc thuc hién (Fig.9) bang cach st dung phuong
phap danh ddu bing PMP va phuong phép phan tich HPLC dugc mo ta trén day.
D4 tao ra phitc hop sinh hoc, cdc mau phén 14p E.coli 1am sang véi cac kiéu hinh
025A va 025B duge tao ra, va dugc bién d6i dé 1am t61 wu hoéa qua trinh san Xuét
phttc hop sinh hoc. i v6i mot phdn cta sy bién doi, gen waal tir ching upec_436
(025A) va uepc 138 (025B) dugc loai bé nhu dugc md ta trén déy (xem,
Datsenko and Wanner, (2000) Proc Natl Acad Sci U S 97, 6640-6645) duoc xac
dinh bang phwong phép dung dé x4c dinh kiéu 18i (xem, Amor, et al., (2000) Infect
Immun 68, 1116-1124). Chung tao thanh dugc bién déi bang plasmit biéu hién cho
4S-EPA (pGVXN659) va oligosacaryl transferaza, PglB (pGVXIN939), dé san xuét
025A; va véi pGVXN114 va pGVXNS539 (tao ra 2S-EPA) dung cho qua trinh san
xuét phirc hop sinh hoc O25B. Phue hop sinh hoc O25B dugc tao ra trong binh lac
dung tich 2L véi qua trinh tinh ché 4i luc duge thyc hién sau do tir cac phin chiét
chu chat bing IMAC. Phitc hgp O25A dugc tao ra boi qué trinh 1én men c6 b
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sung co chét, va duoc tinh ché bang qua trinh tinh ché hai budc bét ddu tir toan bo
dich té bao ddng nhat dugc lam sach dugc tao ra bing qua trinh lam d6ng nhit & 4p
suét cao nhu duoc mé ta trong phuong phap trén ddy. Qué trinh phén tich thanh
phﬁn monosacarit dugc thuc hién nhu duge mo ta trén day.

Két qua xac dinh su vang mit ctia tin hidu d6i v6i FucNAc trong phitc hop
sinh hoc thu dugc tir O25B, nguoc lai phirc hgp sinh hoc chira O25A cho thiy dinh
& thoi diém rira giai mong mudn nhu duoc x4c dinh bang cach cho hén hgp cla
monosacarit tham gia qué trinh xir Iy mAu 1am mAu d6i ching. Do d6, ¢6 thé xac
dinh duoc ring céu tric gia dinh ctia O25B 13, nhu mong mudn trén co s& qué trinh
phén tich cum 7/, it L-FucNAc.

CAu trac hoan chinh cta don vi lip lai (RU) cua polysacarit khang nguyén O
(O-PS) tir khang nguyén O O25B cua Escherichia coli dugc xac dinh bang k¥
thuit cong hudng tir hat nhan cho phirc hgp sinh hoc sau khi dugc thiy phan mot
phin bing enzym d6i véi gde clia protein mang EPA. Viéc phan tich x4c dinh dugc
rang O25B O-PS bao gém pentasacarit RU. C4c tin hiéu 'H va 13C dugc x4c dinh
bang k¥ thuét twong quan 2D NMR, gitip xac dinh dugc rang cu tric cua O-PS
RU clia 025B khéc so v6i ciu tric O-PS RU ctia O25A d4 biét (Kenne, L., et al.
1983, Carbohydr. Res. 122:249-256; Fundin, J., et al. 2003, Magn. Reson. Chem.
41:202-205) bang céach thé gbc a-3-FucpNAc bang gbc o-3-Rhap, véi nhiéu hon
90% cua gbc nay duoc O-axetyl hoa & vi tri C2. O-PS RU ctia O25B hoan chinh ¢6
cong thirc sau day (O25B°):

D-Glc
Bl6
ﬁ o [0 .
D-Glc — L-Rha2Ac —» D-GIcNAc
4 1,3 1,3 n1
OLT 3
L-Rha

Qua trinh san xudt phirc hop sinh hoc va xé4c dinh dc trung
Pé tiép tuc phan tich khang nguyén polysacarit O25A va 025B, céc phirc
hop sinh hoc khac duogc tao ra. DPbi v6i 025A, mé duge tinh ché cua O25A-EPA
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trén day con dugc sit dung cho thir nghiém xéac dinh dic trung. Pbi v6i qua trinh
san xuit O25B-EPA, ching véi cum 025B duoc két hop vé hé gen duoc tao chu
trac: W3110 AwaalL AgtrABS ArfbO16::rfb(upecl38), véi plasmit pGVXN1076 va
pGVXN970, Ching ndy duoc tao ciu tric bat dau tir W3110 bang phuong phap
ctia Datsenko va Wanner va k¥ thuat tai t6 hop tuong dong cho viéc hudng dich
vao vi tri cta cac doan chén 16n vao trong nhifm sic thé cta vi khudn (xem, don
qubc té s6 PCT/EP2013/071328).

Phirc hop sinh hoc O25B thu duoc dugc mé ta bang cach st dung thir
nghiém giai phéng va x4c dinh dic trung chudn. Phirc hop sinh hoc dugc tinh ché
bang cach sir dung quy trinh hai budc lién tiép trao dbi anion va séc ky theo loai ¢3,
tao ra cac mau phirc hop sinh hoc O25A va O25B tinh khiét 97,2 va 98,1 %. K§
thuat dinh lvong SDS PAGE duoc st dung cho phén tich d6 tinh khiét. Xem Fig.10
(O25A) va Fig.11 (0O25B). Ty 1€ duong so véi protein dugc xac dinh trén co s&
lwong dudng bing thir nghiém bing antron (xem tai liéu, Laurentin and Edwards,
(2003) Anal Biochem 315, 143-145) va thit nghiém BCA x4c dinh ndng do protein,
tao ra cac phurc hop sinh hoc O25A va 025B véi ty 1& 40,2 va 26,6 %. Sac ky phan
tich theo loai ¢& cho théy trang thai monome ctia cac hat phtt hop vé&i ban kinh thiy
d6ng hoc mong mudn cia EPA v6i mach polysacarit dinh kém.

Ung dung

Dé x4c dinh kha ning gy mién dich ctia cau tric 025B, mét sd thir nghiém
tién 14m sang bang cach sir dung phirc hop sinh hoc O25A va 025B duge thuc
hién. Nhu duoc thé hién trong Fig.5, tAt ca mAu phan lap 1am sang duogc xac dinh 13
duong tinh véi 025 trong vi du 1 (cu thé hon, ca hai mau phan 14p O25A va 025B)
duong tinh v&i huyét thanh mién dich O25A thudong duoc sir dung dé phat hién cac
kiéu huyét thanh 025 (huyét thanh phéan giai tir ching O25A E47a) trong phuong
phap Western Blot. Do d6, huyét thanh mién dich khdng O25A duge cho 14 ¢6 hoat
tinh chéo véi LPS tir chung O25B. D& phan tich dap tmg khang thé va hoat tinh
chéo mot cach chi tiét, phtrc hop sinh hoc 025 duogc tao ra. Protein gén két maltoza
(MBP) dugc sir dung 1am protein mang, va protein mang dugc lién két véi O25A
hodc 025B. Bang 4 moé ta ching dugc sitr dung cho qué trinh san xuét protein.

Puoc st dung ching duoc xac dinh biang PCR cho kiéu gen O25A hoic B cla
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ching. Su biéu hién dugc thuc hién trong mdi truong TB va san phém protein dugc

tinh ché tir cc phén chiét chu chét.

Béang 4
Phtrc hgp sinh Plasmit Plasmit chat | Qua4 trinh tinh
Chiing .
hoc pglB mang che
upec436
MBP-025A pGVXN939 | pGVXN659 QA
AwaaL::kanR
upec350
MBP-025B pGVXN939 | pGVXN659 Q. A,S
AwaaL::clmR

Q: Qua trinh tinh ché ngudn Q; A: Nhua amyloza; S: Séc ky theo loai c&

Viéc tao mién dich bing cach st dung phirc hop sinh hoc thu dugce dugc
thuc hién bing cach st dung quy trinh chuin tao mién dich trén thé (quy trinh
nhanh trong 28 ngdy Eurogentech). 50ug ctia polysacarit dugc lién két véi MBP,
dugc phun & ngay 0, 7, 8, va 18 v&i hop chit kich thich mién dich khéng Freund
doc quyén. Huyét thanh mién dich trong mau cudi tao thanh thu dugc & ngay 28
sau khi duge tao mién dich 14n dau duogc kiém tra v& d6 dic hidu cua chung dbi véi
LPS ctia O25A hoic 025B. Fig.22 thé hién su so sanh vé hoat tinh phan tng cua
huyét thanh mién dich d6i voi LPS tuong Gmg (O25A hodc 025B). LPS dugc tao ra
tir upec436 va upecl38 bang qua trinh thiy phan proteinaza K ddi v6i toan bd cac
mau té bao trong dung dich dém SDS-PAGE Limmli. Cing mot lwong ctia LPS
dugce tai trong hai gel SDS-PAGE, sau d6 dién di dén mang nitroxenluloza va phat
hién bing cach st dung huyét thanh mién dich O25A va 025B. Két qua cho thiy
rang huyét thanh mién dich O25A phat hién LPS cia O25A tot hon LPS ciia 025B,
trong khi d6 huyét thanh mién dich O25B phét hién LPS cta 0O25B t6t hon LPS clia
025A. Két qua nay cho thdy ring khang nguyén tu than tao ra khang nguyén t6t
hon. Do @6, st dung khang nguyén O25B vao trong vacxin s€ tao ra sy bao vé t6t
hon chéng lai ching 14m sang O25B chiém wu thé trong nhém 025 so véi khang
nguyén O25A.

Vidu3: Ol cta E.coli
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Dit liéu ciu trac mo ta cac ciu trac kiéu huyét thanh phu khéc nhau d6i véi
Ol cta E. coli. Cu thé, O1A, O1A1, O1B, O1C. O1A va O1A1 la gidng nhau vé
mit cu tric va duoc cho 1 ¢6 lién quan dén bénh, mic di O1B va C khong duoc
ghi nhin c6 kha nang gy bénh (xem, Gupta, et al., (1992) J Bacteriol 174, 7963-
7970), va chiém lugng nhé trong sé mau phan lap O1. Chu trac cia O1A/O1A1,
O1B, va O1C thé hién trong Fig.12B. D& phén tich sy phan bd kiéu huyét thanh
phu O1 trong nghién ctru dich t& hoc UPEC ctia vi du 1, chu trac khang nguyén O
ctia mot s6 mAu phan 1ap 14m sang tir nghién ctru dwoce phén tich mét cach chi tiét.
Pau tién, clu tric LPS cta 12 ching duge xac dinh 14 duong tinh v6i O1 bang thir
nghiém ngung két dugc phan tich bing SDS PAGE. Xem Fig.13: su nhuém O1
béng bac va phuong phap Western Blot.

Sy nhudm bing bac cho thiy cac tin hidu LPS tiéu biéu trong tat ca cac lan
chita cac phan chiét tir mAu phén lap 1am sang O1. Viéc nhudém mau manh & do
linh dong dién di khoang 10-15 kDa cho thiy 15i lipit, va tin hiéu dang bic thang
nhu c4c tin hiéu véi d6 linh dong chim hon 13 161 lipit dugc bién d6i bang polyme
hydrat cacbon bao gdm s lwong khac nhau ctia cac don vi 13p lai khang nguyén O.
Khi LPS tir cdc mau phan 14p khac nhau duge so sanh, su khic nhau 13 trong su
phén b6 vé loai chiéu dai, d6 linh dong dién di c6 cac dai riéng, va mau tin higu
dang bac thang. Trén co s cic quan sat nay, ba nhém c6 thé duge xac dinh: (i) hau
hét cac mau phéan 1ap (upec002, upec010, upec032, upecl40, upecl08, upecl43,
upec276, upec399, va upecd25) c6 d6 linh dong dién di c6 cac dai riéng khong thé
phén biét duoc, khac nhau duy nhat 13 vé& cudng d6 tin hidu va d6 dai mach trung
binh (su phén bb vé loai chiéu dai); (ii) hai mau phén lap (upecl19 va upec256)
duong nhu ¢ d6 linh d6ng nhanh hon mot chit trong mdi dai LPS ctia don vi lip
lai, didu nay cho thay céu tric khac, vi du sy bién ddi khac ctia 151 lipit; va (iii) cac
tin hiéu thu duoc tir mau phan 14p upec1096 duong nhur 13 vét ma khéng phai 13 tin
hi€u dang béc thang, cho thdy cAu tric OPS khac. Xem Fig.13A.

Phan tich bing phuong phap Western Blot va phat hién bing cach sir dung
huyét thanh mién dich khéng O1 cho thdy ring LPS tir tdt c& mAiu nhung chi
upec1096 dugc phat hién bang khang thé O1 dic hiéu, didu nay cho thdy phan tir

LPS ¢6 hoat tinh chéo. Didu nay nghia 1 11 trong s6 cac miu phén 14p 13 O1, va
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upec1096 hau nhu khong phai 1 mau phéan 1ap O1 (cu thé hon, n6 khong dwong
tinh bing thir nghiém ngung két).

Pé phan tich d6 tuong déng vé cu tric clia cdc khang nguyén O1 mdt cach
chi tiét, viéc danh ddu 2AB ctia LLO va k¥ thuat HPLC pha thudng phén giai cao
duoc sir dung nhu dugc md ta trén day. Fig.14A thé hién su chdng 14p thu duge tir
5 trong s6 11 mAu phén 1ap 14m sang. Ving 14y vét cia OPS dudng nhu & thdi gian
luwu tri 12 110 dén 150 phut. Profin cho thdy ring tit ca cac miu c6 céc tin higu
dudng nhu & cing mét thoi gian huu trd, cho thiy cdu tric phan tir 12 gidng nhau.
Su khac nhau dugc quan sat 1a sy phan bb vé& cudng d6, cu thé hon thoi gian rira
giai cta cudng do tin hiéu trung binh t8i da va cudng d¢ tin hidu chung. 6 phin
chiét con lai tao ra céc dinh & cing mot thodi gian rira giai v6i sy khéc nhau vé |
cudng d6. Duy nhit miu upecl1096 13 khac vé mau hinh dinh, gitp xac dinh su
khac nhau v& cdu triic nhu duoc Ivu y trén day.

Qua4 trinh phan tich MS/MS dbi v6i thanh phan mdi dinh bang phan tich
MALDI-TOF/TOF duoc st dung dé x4c dinh trinh tw ctia monosacarit trong cac
mau O1 (xem, Fig.14B). Qu4 trinh phan tich MS duoc thyc hién cho céc mau duoc
chiét tach khong phai tir mau phan 14p 14m sang ma tr ching W3110 AwaalL chira
cosmit vGi cum 7/b ctia upec032, cac dinh rira giai & thoi gian rira giai 50, 80, 96,
va 108 phut chira khéi lugng chinh c6 m/z=1021,4, 1849,6, 2693,9, 3540,4. Céc
phin manh ion thu dugc sau MS/MS phu hop véi 1, 2, 3, va 4 don vi lap lai cia
HexNAc, ba deoxyhexoza, va HexNAc phan nhanh. Dit liéu ndy chi c6 thé duoc
giai thich bang ciu tric kiéu huyét thanh phu O1A. Céc dinh dugc mé ta 1a OPS
ctia O1 gén v6i UPP trong mau phéan 18p 14m sang, va mdi dinh sau d6 khac véi
dinh trudc do bdi mot don vi 1dp lai.

Dit liéu nay khéng dinh lai thong tin tir céc tai liéu chuyén nganh ring ciu
tric tidu bidu cho kidu huyét thanh O O1 cia E.coli trong cadc miu phan lap UTI
1am sang tir nghién ctru dwoc mé ta trong vi du 1 13 kiéu phu O1A.

Dé tao ra phirc hop sinh hoc mang O1A polysacarit, ching W3110 E.coli
duogc bién dbi dé biéu hién OPS cia O1A. Chiing tao thanh W3110 ArfbO16::1/bO1
Awaal, chita cum 7fb cia mau phan 14p 14m sang duong tinh véi O1 (GU299791%,

cum nim gitta rmiB-wekQ). OPS cua OlA biéu hién chung vat cha duoc tao chu
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trac bing qué trinh tai t5 hop twong déng. Cum 7fb clia mAu phan lap 14m sang
O1A dugc khuéch dai bing cach st dung oligonucleotit PCR bét cip trong ADN
1ién k& cum rfb. Sau d6, ADN dugc khuéch dai duge str dung dé thay thé cho cum
khang nguyén O ndi sinh cta chung thi nghiém W3110 bing qua trinh tai t5 hop
twrong ddng duoc mé ta trong don qubc té sé PCT/EP2013/071328, plasmit biéu
hién cho protein mang pGVXN659 va cho PgIB (pGVXN114, 939, 970, 971) dugc
chén bang qué trinh bién nap va sy biéu hién O1 duoc xac dinh (xem, Fig.15 va
Fig.16).

Trong thtr nghiém khéac, mau phan 14p O1 14m sang upec032 dugc bién d6i
dé tao ra phirc hop sinh hoc. Viéc bién ddi cén kiéu hinh nhay khéng sinh ctia méu
phén 1ap 1dm sang. upec032 Awaal duogc tao chu tric va duoc bién dbi bang
pGVXN939 va pGVXN579 d& san xult phic hop sinh hoc bing cich st dung
MBP 1am protein mang. Uu diém cta sir dung MBP va EPA 1am protein mang 13
kha nang tao ra huyét thanh mién dich ma c6 hoat tinh chéo d6i vé&i thanh phz‘?ln
polysacarit ma khong phai 13 chat mang. Huyét thanh mién dich nay 13 cong cu hitu
ich dé danh gia thir nghiém tién 1am sang, vi du, 1am chat phu dé phét trién thir
nghiém ELISA dac hi€u polysacarit.

Vidu4: O6 cia E. coli

Kiéu huyét thanh O6 cta E.coli 13 ExXPEC hay gip nhét duoc ghi nhan dén
nay (George, D. B., and Manges, A. R. (2010) Epidemiol Infect 138, 1679-1690).
Khoéng nhitng nghién ctru duge mo ta trong vi du 1, ma dit liéu con duoc thu gom
tir tai lidu chuyén nganh gitp x4c dinh ring kiéu huyét thanh O6 trong s& bdn kiéu
huyét thanh hay gip nhit trong cac EXPEC gy ra su biéu hién (xem, Fig.4).

Hai céu trac cia OPS ctia O6 d3 duge ghi nhén trong tai liéu chuyén nganh
(xem, Jann et al., Carbohydr. Res. 263 (1994) 217-225, va Jansson et al.,
Carbohydr. Res. 131 (1984) 277-283). C4u tric cta cic khang nguyén 06 dugc ghi
nhén thé hién trong Fig.17B. Chung 1 giéng nhau chi khic & monosacarit phan
nhénh ctia mdi cdu tric, ma 13 Glc hoic GlcNAc. Tuy nhién, tai liéu chuyén nganh
khong x4c dinh ciu tric O6 chiém wu thé trong mau phan lap 14m sang tham gia
vao UTL
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Dé chon Iya céu tric tiéu biéu nhit ctia khang nguyén 06 dung cho vacxin,
chu tric OPS clia cac mAu phan 1ap E.coli 1am sang duong tinh (d4p Ung) véi su
ngung két 06 tir nghién ctru ctia vi du 1 duoc nghién ctru bang cich st dung cling
mét phuong phap nhu duwoc mo ta trén ddy cho céc kidu huyét thanh O1. Sy nhuém
bing bac va phuong phap Western Blot bang cach sir dung huyét thanh mién dich
khang 06 x4c dinh dugc mot trong s6 12 miu phén 14p 1am sing khong dap tmg
v6i huyét thanh khang 06, mic dit LPS duoc nhudém bing bac trong tit ca cdc mau
(khong duoc thé hién), didu nay cho thiy két qua khéng dép tmg véi su ngung két.
Tuy nhién, c6 kha ning 13 sy khéc nhau vé Glc hosic GlcNAc s& khong thé phat
hién béng sy thay d6i vé& do linh dong dién di trén gel.

Dé phan tich ciu trac chi tiét hon, phuong phap lay dau LLO duoc sir dung.
Dé lam tham chiéu cho hai cu tric dugc ghi nhan, cac phan chiét tir ching véi Gle
(CCUG11309) va GlcNAc (CCUG11311) phan nhanh dugc ghi nhén duge cho
tham gia trong viéc phan tich. Viéc so sanh hai vét HPLC cho thiy cac dinh rira
giai & phut 70,8, 103,3, va 122,2 d6i v6i cac mau CCUG11309, va céc dinh & 68,8,
100,3, va 118,3 dbi v6i cac mau CCUG11311. Xem Fig.18A. Cac dinh duwoc phan
tich bing MS dbi v6i khdi lugng chinh c6 trong cac dinh va MS/MS déi véi trinh
tu c4c monosacarit c6 cac khdi lwong chinh nay. D liéu x4c dinh cho phan chiét
CCUG11311 thu duoc cac dinh véi m/z=1094,4, 2027,6, va 2962 (MSO154),
twong tmg v&i polyme ¢6 1, 2, va 3 BRU dugc phan nhanh GleNAc mong mudn.
M/z=1053,4, 1945,7, va 2836,9 v6i Glc phan nhanh dugc xac dinh trén day trong
céc phan chiét tir ching W3110 biéu hién cum b ctia CFT dugc tao dong ctia mau
phan 14p 14m sang 06, c6 thoi gian rira gidi cia dinh 2AB gidng véi CCUG11309
(MSO138). Khi sic ky d6 thu dugc tir 12 mAu phan lap 14m sang duoc so sanh véi
ching d6i chumg, 11 tin hiéu chira c4c dinh cho thdy OPS ctia 06 véi gbc Glc phan
nhanh. Nam trong s 11 sic ky d6 duoc thé hién trong Fig.18B. M6t mau khong tao
ra cac tin hi¢u & thoi gian rira giai déé hiéu 06 khong phai 13 06, cu thé hon hau
hét khong dap ung véi thir nghiém ngung két. Do d6, OPS cila 06 v6i nhanh Gle
(Fig.17B, phan dinh) 13 c4u trac tiéu biéu nhét trong sd cac kiéu huyét thanh 06

dugc phan 14p tir nghién ctru dich té hoc duge mé ta trong vi du 1.
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Dé tao ra phtrc hop sinh hoc mang polysacarit O6Gle, ching E.coli W3110
duoge bién d6i @& biu hién OPS ctia 06 bing cach thay thé cum W3110 /b bang
cum rfb tir ching CCUG11309, xem cac bang 7 va 13. Chung tao thanh W3110
ArfbO16::r/BCCUG11309 Awaal, chita cum rfb cia ching E.coli duong tinh véi
06 v6i nhanh Glv duge ghi nhén trong BRU (xem, phdn mé ta trén day). Ching vt
ch biéu hién 06Glc OPS duoc tao cu tric bing qua trinh tai t5 hop tuong dong.
Cum r/b dugc khuéch dai bing cach sir dung oligonucleotit PCR bét cip trong
ADN lién ké cum 7/b. Sau d6, ADN duoc khuéch‘ dai duoc st dung dé thay thé cho
cum khang nguyén O ndi sinh cta chung thi nghiém W3110 bang qua trinh téi td
hop twong ddng duoc mé ta trong don qubc t& sé PCT/EP2013/071328. Plasmit
bidu hién cho protein mang va cho PgIB dugc chén bing qua trinh bién nap va su
biéu hién ctia OPS mong muén trén EPA x4c dinh bang phuong phap Western Blot.
Vidu5:02chaE. coli

Chu trac don vi 13p lai ctia polysacarit O2 12 d3 biét tir nam 1987 (J anéson, et
al., (1987) Carbohydrate research 161, 273-279). C4u tric ndy dugc thé hién trong
Fig.19B. Hai trinh ty cum gen khang nguyén O O2 c6 sin tlr co s& dit lidu cong
cdng (Ngén hang dit liéu gen Genbank EU549863 va GU299792). Viéc phéan tich
so sanh d& duoc thuc hién va hoat tinh cia glycosyltransferaza dugce dé xut (bang
5; Fratamico et al., 2010, Canadian journal of microbiology 56, 308-316; va Li, et
al., (2010) J Microbiol Methods 82, 71-77).

Bang 5. Gia dinh cum gen khang nguyén O O2 tir cum /b nhu duoc cong b béi Li

va cOng su cling nhu Fratamico va cong su dugc the hién trong dau ngoic.

Tén goi gen | Churc nang dugc gia dinh Tinh tuong ddng/Protein [sinh vét] c6
nghia nhét, sy nhan biét dic hiéu, do
ddng nhét t6i da (BLAST)

rmlB dTDP-Glucoza 4,6- | dTDP-Glucoza 4,6-dehydrataza

dehydrataza (E. Coli 1AI39), YP_002406996,1, 98%
rmlD dTDP-6-Deoxy-D-Glucoza | dTDP-6-Deoxy-L-

3,5- manozadehydrogenaza

epimeraza (E. Coli), ACA24825,1, 97%
rmiA Glucoza-1-phosphat Glucoza-1-phosphat
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Tén goi gen

Chtrc néng duge gia dinh

Tinh twong dong/Protein [sinh vat] c6
nghia nhét, sy nhin biét dic hidu, do
ddng nhét t6i da (BLAST)

thymidylyltransferaza

thymidylyltransferaza
(E. Coli IAI39), YP_002406998,1, 99%

fdeA NDP-hexoza isomeraza NDP-hexoza isomeraza (Yersinia
intermedia ATCC 29909),
ZP 04635116,1, 67%
farC Protein giéng WxcM Protein gid dinh PROVRETT_01740v
(Providencia rettgeri
DSM 1131), ZP_03638653,1, 71%
fatB Aminotransferaza Protein WblQ (Photorhabdus
luminescens
subsp. laumondii TTO1), NP_931971,1,
65%
Wzx Flippaza cua khang nguyén vProtein sinh tdng hop polysacarit
0) (Pectobacterium carotovorum subsp.
carotovorum PC1), YP 003016888,1,
50%
wekP Glycosyltransferaza (GT) | Protein gia dinh FIC 01940
(wegQ) (Flavobacteriaceae
bacterium 3519-10), YP_003096444,1,
29% |
rmlC dTDP-4-dehydrorhamnoza | RmlC (E. Coli), ACA24796,1, 70%
3,5-
epimeraza
Wzy Polymeraza cua khang | Protein gid dinh Gura 3055
nguyén O (Geobacter uraniireducens Rf4),
YP 001231799,1, 26%
wekQ Glycosyltransferaza Glycosyl transferaza, gia dinh, gt2D
(wegR) (Cellvibrio  japonicus Uedal07),
ref]YP_001983904,1, 31%
wekR Glycosyltransferaza Glycosyl transferaza, nhém 1
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Tén goi gen | Chtrc ndng dugc gia dinh Tinh twong ddng/Protein [sinh vat] c6
nghia nhit, sy nhan biét dic hidu, do
ddng nhét t6i da (BLAST)

(Shewanella
Sfrigidimarina NCIMB 400),
YP_751504,1, 57%
wekS Sulfataza Protein sulfataza xuyén mang gia dinh
(wegW) (Stenotrophomonas maltophilia

K279a), YP_001970541,1, 39%

Su so sanh vé cu tric va do twong ddng gen cho thiy ring tat ca cac chic
ning cho qua trinh sinh tong hop ctia polyme c6:

rmIBDAC ma hoa enzym cn thiét cho qua trinh sinh tong hop ctia dTDP-L-
Rhamnoza, ma 1a co chit cho viéc bd sung L-Rha cho b khung bing
glycosyltransferaza wekPOR;

fdtABC tao ra dTDP-D-Fuc3NAC cho glycosyltransferaza tao nhanh;

su tuong dong wzy va wzx chiju trach nhiém cho viéc déo nguge cia don vi
1ap lai lién két v6i Und-PP tir té bao chat dén chu chit; va

wekPOR, 1a glycosyltransferaza gia dinh, va dugc cho 1a tao ra lién két
glycosit cia BRU cua O2 (ba L-Rha va m¢t L-FucNAc).

Gen wekS dugce xac dinh trong trinh tu cuni rfb ctia O2 12 sulfataza lién két
mang gia dinh, va do d6 hau nhu khéng tham gia vao sy tao thanh BRU. Diéu nay
nghia 13 - néu gia dinh nguyén tic mot enzym mét lién két - thi mot enzym trong sb
nhém ctia wekPOR phai ¢6 hai chirc ning dé tao ra bdn lién két glycosit.

Nguyén tic mot enzym — mot lién két ndy khong tuyét d6i duoc thé hién
trong cac vi du trong d6 s glycosyltransferaza 1a it hon sd lién két, vi du, trong
Shigella flexneri Y, S. flexneri 6, C. jejuni, va O1A cla E. coli. Trong cac vi du
nay, cac glycosyltransferaza da chirc ndng chiu trdch nhiém cho su tao thanh cua
nhiéu hon mdt lién két glucosit, ching 13 “hai” ho#ic “da chitc ning”. Do d6, n6 1a
mot monosacarit ma dugc bd sung nhiéu 14n. Géc rhamnoza duge ldp lai — nhu
duoc x4c dinh trong kidu huyét thanh O2 - thudng lién quan dén enzym da chiic

nang nay.
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Do su ¢ mat cia cac phén t chuyén vi bi cit cut lién ké trinh tu wekS, nén
vi tri wekS duge cho 1a duge chen vao trong cum /b bing k¥ thut tai t hop ADN
(xem, Fratamico et al., 2010, Canadian journal of microbiology 56, 308-316). Viéc
chén thong qua chuyén vi ctia vi tri wekS cho thdy ring qua trinh sinh téng hop
OPS ctia O2 qua thuc xay ra ma khong c6 sy c6 mat wekS trudc do, va do d6 wekS
s& khong can thiét cho viéc tong hop polyme OPS cua O2. Dé khing dinh gia thiét |
nay, su tao thanh OPS cua O2 duoc tai c4u trac trong hé biéu hién tai td hop nén bd
gen “sach”, chita cum /b ciia O2 ma khéng c6 gen wekS. Dé thyuc hién qua trinh
nay, cum khang nguyén O tir chung W3110 duogc thay thé bang cum rfb tir ching
duong tinh v&i O2 upecl16 khong c6 DNA wekS. Su thay thé nhi®m sic thé nay
duoc thuc hién bing qué trinh tai t6 hop twong d6ng nhu duge md ta trong don
qubc t& s6 PCT/EP2013/071328. Chung tao thanh 1a W3110 Awaal
ArfbW3110::7/602 AwekS. OPS duoc tao ra va dugce phén tich bing cach danh diu
bang 2AB va HPLC pha thudng va phat hién bing huynh quang nhu duge thuc
hién cho OPS ctia 06 va OlA (xem, phan md trén day) va duge phan tich bang
HPLC pha thudong (Fig.21) va dugce so sanh véi céc tin hiéu tir ching ty nhién
CCUG25. Phan tich tao ra céc dinh chdng l4p ndm trong khoang tir thoi gian rira
giai 1a 40 va 140 phut.

Viéc phan tich MS cho céac dinh phy thudc vao cum rfbO2 cho thdy cac khdi
luong chinh véi cing mot sy chénh 1€ch trong s6 cac dinh lién tiép (cu thé hon, clia
duy nhéat RU ctia O2).

Viéc phan tich MS cho cac phén tir thu dugc tir cdc dinh twong Ung dugc
thuc hién dé phan tich cdu tric ctia OPS. Céc dinh thu duge & phut 43,5, 73,1, 81,4
va 90 thu duoc tir chiing ty nhién CCUG25 duoc chon va dugc phén tich bang MS
va MS/MS. Khéi luong va céc phan manh ion Y phu hgp vé6i phan tir OPS ctia O2
c6 1,2 va 3 don vi 1ap lai mong mudn dugc x4c dinh (m/z= 989,4 (Fig.23), 1817,8,
2646,1, tAt ca san pham cong Na*).

D& xac dinh OPS ciia O2 tir mau phan 14p 1am sang, 12 dong vo tinh duge
phan tich d6i véi cau tric OPS nhu duge md ta trén day cho kiéu huyét thanh O1.
Pau tién, LPS duge tao ra duoc phén tich biang phuong phdp nhudm bang bac va

phuong phéap Western Blot. Két qua duoc mo ta trong Fig.20, tit cd cdc mau duge
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cho thy mé hinh dai dang gidng bac thang véi hai d6 dai tin hiéu dang béc thang
trung binh khéc nhau r& rang. Huyét thanh mién dich khang O2 dugc phat hién
trong tat ca cac miu LPS, didu nay cho thay ring k¥ thuit ngung két xac dinh mot
céch chinh xac cho tt ca cac mAu phén 14p dbi véi cac kiéu huyét thanh O2.

Pé tao ra phic hop sinh hoc mang O2 polysacarit, W3110 AwaalL
ArfbW3110::r/60O2 AwekS dugc str dung. Plasmit biéu hién cho protein mang va
cho PgIB duoc chén bing qué trinh bién nap va sy bidu hién ciia OPS mong muén
trén EPA xéc dinh bing phuong phap Western Blot. Xem cac bang 7 va 13 va phén
mo ta trén day.

Vi du 6: Phan tich mién dich cua céc khang nguyén O khac

Pé danh gia kha ning mién dich cta phirc hgp sinh hoc chita polysacarit
khang nguyén chon loc, nghién ctru tién 1am sang duogc thyc hién. Phtc hgp sinh
hoc O1A-EPA, O2-EPA, 06Glc-EPA va O25B-EPA dugc tao ra, dugc tinh ché, va

dugc moé ta nhu duge mo ta trén day va trong muc “Phuong phéap”.
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Phtre hgp sinh hoc duge tinh ché duoc sir dung dé gay mién dich cho chudt
c4l Sprague Dawley 9 tudn tudi. 100 pl dung dich cia ciing mdt lidu dugc tiém
trong co (i.m.) & ngay 1, 22, va 43 vao trong chudt ma duoc 14y méu & giai doan
cudi va duoc 1am chét nhan dao & ngdy 56.

Céac nhém chudt khac nhau duge nhan cac vacxin khac nhau: khac nhau vé
thanh phdn, chira phirc hop sinh hoc & dang riéng r& hodc két hop nhu dugc thé
hién trong bang 6. Pia ELISA duoc phu bang LPS cung ngudn gdc duge ta‘o ra
trong chung duong tinh véi waal dugc st dung dé x4c dinh kha ning gy mién
dich theo do chuin ELISA cua huyét thanh chudt & thoi diém 14y mau cudi 1a 56
ngdy sau lan tiém déu tién (Figs. 25-28). Khi duge xem xét cuing nhau, kha ning
gdy mién dich dang ké vé mit théng ké duoc quan st cho tit ca nhém duge tao
chiing ngira dugc so sanh véi cac miu d6i chimg (dung dich dém TBS hodc EPA
khong duoc glycosyl hoa). Do dd, phirc hop sinh hoc dugce chon loc va tao ra hop
chét c6 kha ning hitu dung 1am vacxin.

Dbi vai viée tht ca cac phirc hop O-khang nguyén EPA duge kiém tra, kha
ning gy mién dich dang ké vé mit théng ké duoc quan sat cho tat ca nhém dugce
tao ching nglra duogc so sanh véi miu d6i chung (dung dich dém TBS hodc EPA
khong dugc glycosyl hda). Do d6, phitc hop sinh hoc dugc chon loc va tao ra la
hop chét c6 kha ning hitu dung lam vacxin dé tao ra khang thé dic hidu khang
nguyén O.

Vidu 7: Dic trung Iy héa cia phtrc hop sinh hoc

Bén phtic hop sinh hoc dugc mé ta trong céc vi du trén déy (khang nguyén
O ctia 025B, O1A, 02 va 06 lan lugt duge tao phitc hop v6i EPA dung lam
protein mang) dugc tao ra dudi dang cac mé don ching (cac thanh phan duogc dung
hoat tinh (active pharmaceutical ingredients — APIs)) hodc duoc két hop trong ché
phdm duy nhit & dang vacxin da ching chéng lai EXPEC. Cac mé khéc nhau dugc
tao ra: mé tién 14m sang, mé nghién ctru doc tinh, va mé 14m sang. Bang 7 thé hién

ching v4t chi dugc sir dung d€ san xuét cac phirc hop.
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Bang 7: Chung vat chu dé san xuét cdc mé tién 1am sang, mé nghién ctru doc tinh

va mé lam sang

San pha Chin Plasmit biu | Plasmit biéu
an pham ung hién EPA hién PglB
EPA-O1A | W3110 Arfb::rfb(upec032) AwaaL pGVXN1076 |pGVXN970
EPA-O2 | W3110 Arfb.:rfb(upecll6) Awaal pGVXN1076 |pGVXN971
(E)I;‘éic W3110 Arfb:fb(CCUGI1309) Awaal | pGVXN659 | pGVXN114
gg‘g‘]; W3110 Arfb:rfb(upeci38) Awaal AgtrABS |pGVXN1076 | pGVXN970

Do d6, bén mé tién GMP don ching va tiéu chuan d6i chimg EPA khong
duoc glycosyl hoa EPA dugc phan tich bing sic ky theo c& véi viée tAn xa anh
sang da goc (SEC-MALS), d xac dinh mic d qua trinh mono- va diglycosyl hoa
ctia timg phire hop sinh hoc, va dé xac dinh khéi lugng phéan tir (molecular mass -
MW) cta chit mang protein va O-PS dugc gén v6i né. Cac mau duge tach trén cot
TSKgel-G3000 SWxI trong dung dich dém phosphat (d¢ pH 1a 7,0; NaCl 50 mM,
natri phosphat 150 mM) va dugc quan sat bang UV (214 va 280 nm), chi s& khic
xa (refractive index - RI) va tin xa anh sang da géc (multi angle light scattering -
MALS).

Dbi voi protein mang EPA khong duge glycosyl hda, MW 1a 63-67 kDa
duoc xac dinh (MW 1y thuyét 1a 70,5 kDa, trén co s& trinh ty axit amin). Trong
phttc hop sinh hoc, chi EPA dugc phat hién ¢ 280 nm, cho phép x4ac dinh MW ctia
né tir MW tdng duoce do bang RI va MALS: trong phttc hgp sinh hoc, MW duge do
ctia gbc EPA 13 65-71 kDa.

Viéc phén tich v& céc tiéu chudn san phim API tién GMP dugc mo ta trong
bang 8, cho thdy su c¢6 mit clia cdc phitc hgp duge mono- va di-glycosyl hoa, véi
MW 14n luot nim trong khoang 75-79 kDa va 87-91 kDa. Cac phan O-PS thudng
c6 MW 13 16-24 kDa déi v6i thanh phén duge di-glycosyl héa, va 8-14 kDa dbi v6i
thanh phin dwoc mono-glycosyl héa. Déi véi MW c6 RU cia mdi kiéu huyét
thanh, s6 luong trung binh cia RU trén m3i chudi polysacarit dugc xac dinh 1a 10
dén 16, phi hop véi viée xir Iy phan giai bang hydrazin va dit liéu MS.
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Bang 8: Viéc phan tich SEC-MALS dbi v6i céc tiéu chuén san phdm API tién GMP

don ching
M¢ don ching Dinh 1 binh 2

MW O-PS MW O-PS

tbng MW tbng MW

EPA-O1A 15% 87kDa | 16kDa 83% 75kDa | 8 kDa
EPA-O2 29% 88 kDa | 19kDa 70% 76 kDa | 10kDa
EPA-O6 47% 88 kDa | 21kDa 50% 78 kDa | 12kDa
EPA-O25B 56% 91kDa | 24kDa | 42% 79 kDa | 14kDa

Dinh 1: dang dugc di-glycosyl hoa.
Dinh 2: dang dugc mono-glycosyl hoa.

Viéc phan tich quang phd ludng sic tron (Circular dichroism - CD) cho mé
phirc hop sinh hoc O25B dugc bao ché trong dung dich nudc mudi dém Tris
(TBS), cho thdy ring ché pham & do pH 1a 6,8 dén 7,4 c6 quang phd twong tu ddi
v6i quang phd cia protein mang EPA khong duge glycosyl hoa, véi hdn hgp ctia
cAu triic xoén alpha va cdu triic tAm beta, nhu mong mubn trén co so ciu tric tinh
thé da biét cua EPA. Do d9, trén co s cac phan tich CD nay, qué trinh glycosyl
hoéa v6i cac chudi 025B O-PS dudng nhu khéng anh hudng dén céu tric thit cap
cua protein mang EPA.

Viéc phan tich nhiét quét vi sai (Differential scanning calorimetry - DSC)
cho ché phim cta mé phire hop sinh hoc 025B trong TBS & d6 pH 14 6,8 dén 7.4,
va trong dung dich nuéc mudi dém phosphat (PBS) & do pH 1a 7,1 dén 7,8, cho
thdy dudng cong néng chay c6 thé so véi dudng cong néng chay ciia EPA khong
duge glycosyl hoa, v6i diém nong chay khoang 52°C. Két qua nay cho thdy ring
d#c tinh sinh 1y hoc cua protein mang EPA khong thay d6i do su bién dbi bang cac
chudi 025B O-PS.

Vi du 8: D6 6n dinh cta cac mau don ching va mAu vacxin bdn chiing

Trude khi duge san xuét & quy mo 16n, do 6n dinh cua qua trinh san xuét

duoc danh gia & quy md nhé. P 6n dinh cia cic mé duge danh gid trong céc

nghién ctru sdu vé dd 6n dinh ma bao gom céc diéu kién bao quan nén va gia tang
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@8 x4c dinh con dudng phan huy. D6 n dinh ctia bén thanh phén vacxin loai don
tri liéu (APIs) dugc kiém tra trong 3 thang.

Qua trinh phan tich dit li€u vé d6 6n dinh ciia APIs tién 1am sang cho thiy do
&n dinh trong it nhat 3 thang khi dugc luu trit & -75 +15°C (diéu kién bao quan binh
thuong). Khong quan sat thdy su thay ddi ddng ké vé mit théng ké nao & diéu kién
bao quan nay bang phén tich hdi quy tuyén tinh théng ké. Ngoai ra, diéu kién bao
quan nén (+25 £5°C) va gia tang (+5 £3°C) san phdm &n dinh trong it nhét 3 thang,
nhu duge chimg minh béi su bién ddi nho vé thong sb thé hién d6 on dinh. Dit liéu
cho API tién 14m sang O1A dugc thé hién trong bang 9. Ba kiéu huyét thanh (02,
06, 025B) khac duge xac dinh 13 ¢6 dit liéu twong tu vé d6 6n dinh.
Bang 9: Dit licu v& d6 6n dinh cia mé API tién 14am sang O1A

S/P S/P D6 tinh khiét | D6 tinh khiét
t0 3 thang t0 3 thang
75 £15°C 19,8 97,6%
+5 £3°C 19,3 20,9 98,1% 98,6%
+25 +5°C 21,3 98,3%

S/P: ty 1& dudng so vdi protein nhu duoc xac dinh lan luot bang thir nghiém

antron va BCA.

Do tinh khiét: nhu duge x4c dinh bang sic ky 16ng pha dédo phan giai cao

(RP-HPLC).

D6 4n dinh cta vacxin bén ching ché phdm (Phirc hop sinh hoc 025B,
O1A, 02 va 06) dugc kiém tra trong 3 thdng. Nghién ctru duge thyc hién dudi cac
didu kién luu trit bao quan nén va gia ting dé x4c dinh con dudng phéan huy. Dit
liéu thu duge duoc xem 1a co lién quan dén viéc didu chinh ban d4u cho thoi gian
stt dung GMP IMP (san pham thudc dugc nghién ctru, ché phim vacxin bdn chiing
ExPEC).

Viéc phan tich do 4n dinh dir liéu ctia mé vacxin ExPEC tién 14m sang bdn
ching c¢6 d6 6n dinh trong it nhét 3 thang khi dugc luu trit & +5 +£3°C (diéu kién
bao quan binh thuong), nhu dugc thé hién trong bang 10. Khong quan st dugc bét
ky su thay dbi dédng ké vé mit théng ké nao & diéu kién bao quan nay bang phan

tich hdi quy tuyén tinh théng ké. Ngoai ra & didu kién bao quan nén gia ting (+25
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+5°C), san phédm 13 6n dinh, nhu dugc chimg minh bing sy bién dbi nho vé thong
s6 thé hién d6 6n dinh.

Bang 10: Dt liéu vé do 6n dinh cua mé vacxin tién 14m sang bon chung

MW MW Do tinh khiét | D tinh khiét
0 3 thang 0 3 théng
294 va 188
5 +3°C 98,7%
302 va 192 kDa
98,3%
kDa 297 va 191
25 +5°C 98,2%
kDa

MW (su phan bb khdi lugng): hai dinh san pham chinh (cu thé hon thanh
phan mono- va di- glycosyl héa), nhu dugc xac dinh bang sic ky 1éng phan
giai cao theo c& (SE-HPLC).

D) tinh khiét: nhu duoc xac dinh bing sic ky long pha ddo phan giai cao

(RP-HPLC).

Bén canh d6, cac nghién ctru nay xé4c dinh rang APIs va ché phim vacxin
ExPEC bén chung én dinh trong it nhét ba thang, va do d6 14 c4c ché phim vacxin
thich hop véi d6 6n dinh.

Vi du 9: Nghién ctru ddc tinh trén mAu vacxin bon chiing

Doc tinh va kha ning dung nap khu tri cia mAu vacxin bbn ching (Phtc
hop sinh hoc 025B, O1A, 02 va 06) sau hai 1an sir dung trong co (bdn co dau dui
duge ding cho viée diéu tri) clia chudt Sprague Dawley vao ngay 1 va 14 dugce
danh gia. Kha niang phuc hdi, thoi gian duy tri, hodic sy kéo dai biéu hién cua thay
d6i bat ky dugc danh gid sau thoi gian phuc hdi 14 ngay vao ngay 28. Viéc kiém tra
tir thi cua ddng vat trong cac nhom chinh (10 chudt duc va 10 chuét cai cho ca hai
nhém dbi ching va nhém duge tao ching ngira) duge thye hién vao ngay 17, va
cho cac nhém phuc hdi (5 chudt duc va 5 chudt céi cho ca hai nhém d6i chimg va
nhém duoc tao ching nglra) vao ngay 28 (sau do thoi gian phuc héi 14 ngay).
Nghién ctru nay khéng lién quan dén bét ky tac dong nao dudi dang bét loi ma c6

thé do viéc didu tri gdy ra. Lidu dugc st dung, cu thé hon liéu hoan chinh cho
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ngudi tuong duong véi 4 ug mdi khéng nguyén O (16 pg téng khang nguyén O cho
vacxin bdn chung), nhu dugce sit dung vao ngay 1 va 14, dugce xem 1a khong quan
sat duoc muc tac dong bit lgi (no-observed-adverse-effect-level - NOAEL) cho
vacxin ExPEC bén ching duéi diéu kién ctia nghién ciru ndy. Ngoai ra, kha ning
gy mién dich cta vacxin EXPEC bbn chiing x4c dinh & ca hai ngay 17 va ngay 28,
sau khi d& danh gid cac miu huyét thanh. Chuén d6 cao hon coa khéng thé IgG
khang O1A, khang 02, khang 06 va khang O25B duoc tao ra trong nhom duge tao
chiing ngira, duoc so sanh véi cac mau dbi chimg ma chi nhan dugc ché pham dung
dich dém (Tris 25 mM, NaCl130 mM, KC12,7 mM, d6 pH 1a 7,4).

Céc di liéu nay giup xéc dinh ring vacxin ExPEC bdn chang c6 profin doc
tinh thich hop dung lam vacxin, va tao ra khang th& cho it nhit tit ca bdn kiéu
huyét thanh ctia E.coli tir khang nguyén O c6 trong vacxin (cu thé hon, O25B,
O1A, 02 va 06). ‘

Vi du 10: Dich t& hoc ¢6 cac kiéu huyét thanh O clng v&i su nhiém tring huyét

Pé xac dinh su phan bd kiéu huyét thanh O trong E.coli gdy bénh ngoai
dudng rudt gy ra sy nhiém tring huyét trong ddi twong 13 ngudi gia, nghién ciu
dich t& hoc duogc thuc hién trén céac mAu méau phan 14p cua E.coli thu dugce tir cac
bénh nhén nhidu hon 60 tudi. Tong 860 cdc mAu méu phén 1ap tir nam 2011 dén
2013 tir dbi tugng & My, Anh, Dtrc, TAy Ban Nha va Ha Lan, va dugc phén tich
bang k¥ thuat ngung két O cb dién. Nhu dugce thé hién trong bang 11, su phan bd
kiéu huyét thanh O ctia cAc mAu phan 18p c6 sy nhidm tring huyét 13 giéng véi su
phan bé kiéu huyét thanh O dugc xac dinh trong cac bénh nhan méc phai sy nhiém
tring dudng tiét niéu (UTIL, xem bang 1A). Kiéu huyét thanh 025 13 thong dung
nhét trong c4c nhém ddi tugng c6 sy nhiém tring huyét duoc nghién ctru; phan giai
kidu huyét thanh ctia 57 mau phan 14p bing PCR cho thdy ring 56 (98%) c6 kiéu
huyét thanh 025 c6 thé duge phan loai dudi dang O25B. Trong ca hai nhém d6i
twong dich (UTI va sy nhiém tring huyét), cac kiéu huyét thanh O1, 02, 06, va
025 duge xac dinh du6i dang bbn kiéu huyét thanh thong dung nhét. N6i chung,
dit liéu nay gitp xac dinh ring sy phan bd kiéu huyét thanh trong s ca hai miu
phan 14p c6 sy nhiém trung dudng tiét niéu va su nhidm tring huyét 13 rit twong tu

nhau va khong phu thudc vao vi tri dia 1y, thoi gian phén 14p, va chi dan.
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Béang 11: Sy phan bd clia cc kidu huyét thanh O ctia E.coli lién quan dén su nhiém
tring huyét théng dung nhét tir viée thu gom 860 miu méu phan 14p duge thu gom
& M§ va Chau Au trong giai doan tir ndm 2011 dén 2013. Su phan b tuong d6i

kiéu huyét thanh O cia cdc mau duge chi ra.

.2 £ Su nhiém trung huyét trong doi tugng 1én hon 60
Kiuhuyetthanh O | & M}”I/Chéug Aot ndm 2011 dén 2013 (n=860)
25 192
2 8.8
6 8.3
1 78
75 33
4 2,8
16 27
18 2,1
15 23
8 2,0
153 1,6
73 1,6

Vi du 11: Su tao ra dap tng khang thé chirc ning

Chtre ning cua khang thé dugc tao ra sau khi tao chiing ngilra v6i ché phdm
vacxin don ching va bon ching dugc md ta trén ddy duoc nghién clu véi thu
nghiém thuc bao tiéu diét in vitro (opsonophagocytic killing - OPK). Kiéu thir
nghiém nay duoc chip nhan sir dung dudi dang méi tuong quan clia sy bao vé cho
vacxin phitc hop chéng lai Streptococcus pneumoniae (Prevenar®). Thir nghiém
OPK xéc dinh kha néng cua huyét thanh trong viéc tao thuén loi cho sy thyc bao do
opsonin gy ra va tiéu di€t cua cac kiéu huyét thanh ctia E.coli khac nhau. Trong
cac dia 96 giéng, mau huyét thanh duge pha lodng dén mirc cy thé dugc U trong
mbi giéng, véi: vi khuén tr mot trong bdn kiéu huyét thanh ctia E.coli dic hiéu
vacxin, luong xac dinh cua céac t& bao HL60, va b thé cua tho con. Sau khi 4, mot
phan ctia hdn hgp dugc bd sung vao méi trudng thach giau dinh dudng Tryptic Soy
Agar (TSA) va sb lugng khuén lac vi khudn dugc dém. Kha ning cla khéng thé
gin két véi céac té bao vi khuén va hoat héa qu4 trinh tich tu bd thé va su hip thu
trung gian va tiéu diét vi khudn bing cac té bao HL60 dugc thé hién theo chuén do

opsonin. Chuin d6 opsonin hogc chi sd opsonin (opsonization index - OI) tuong
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ung v&i dung dich lodng cua huyét thanh tidu diét 50% céac té bao vi khudn. Chi sb
opsonin cho huyét thanh truée va sau khi tao mién dich duoc do. Su gia ting 16n
hon 4 14n vé gia tri OI tir trude va sau khi tao mién dich duge xem 1a dang ké. Cac
thir nghiém OPK cho ba kiéu huyét thanh 02, 06Glc va 025B ciing dugc thyc
hién.

Chtrc nang cta dap tmg khang thé dugc tao ra bing vacxin don ching

Dé danh gia hoat tinh chirc ning cta dép ung khéng thé duogc tao ra boi
vacxin ctia phirc hop sinh hoe 025B, O1A, O2 va 06Glc, huyét thanh tir chudt
duoc tao ching ngira dugce phan tich béng cach sir dung tht nghiém thuc bao tiéu
diét (OPK), ma xac dinh sy thuc bao va tiéu di€t vi khuén phu thudc vao bd thé va
khang thé in vitro, vi dy, E. coli. E.coli dugc opsonin héa truéc véi cac dung dich
lodng cua huyét thanh tir chuét dugc tao ching ngira, dugc 1 véi bd thé va thuc bao
(céc t& bao HL60 duge biét héa), va cac don vi tao ra cum khun (colony forming
units - CFUs) dugc xac dinh. Sau do, % tiéu diét t8i da va chi s6 opsonin héa (OI:
dung dich huyét thanh loéng tiéu diét 50 % E. coli) duoc xac dinh. E.coli duge
chon cho thir nghiém OPK 1a OC 24453 (kiéu huyét thanh 02), OC 24781 (kiéu
huyét thanh 06Glc) va OC 24176 (kiéu huyét thanh O25B). Nhu dugc thé hién
trong Fig.29, dap timg mién dich chirc nang manh v6i O2-EPA (FIG.29A), O6Glc-
EPA (FIG.29B) va O25B-EPA (FIG.29C) dugc quan sat.

Dﬁ’v liéu nay cho thay ring cc thanh phén vacxin theo séng ché tao ra dap
ting khang thé chdng lai c4c kiéu huyét thanh ctia E.coli ma khang nguyén O cua
n6 duogc sir dung trong vacxin, va dap tng khang thé nay la chirc niing trong viéc
tidu diét E.coli fir cac kiéu huyét thanh nay.

Chuc ning cua dap Gng khang thé duge tao ra béng vacxin bén chiing

Béang 12 thé hién d6 chuén OI tng cho cac khang nguyén O 02, O6Glc va
0O25B tir dong vat dugc tao mién dich bing vacxin bén ching véi 0,4 hodc 4 ug
mdi khang nguyén O. D6 chudn duge xé4c dinh trong hai thir nghiém riéng r&. Liéu
0,4 pug tao ra cac gia tri Ol dang ké trong tt ca cac dong vat dbi véi cac kiéu huyét
thanh 02 va 06Glc. Pdi v6i 025B, 3/8 dong vt cho thiy su gia ting déng ké vé
OI sau khi tao mién dich véi lidu 0,4 pg. Khi duoc so sanh véi lidu 0,4 pg, lidu 4 pg
tao ra gia tri OI tang it hon dbi véi 02 trong tht ca dong vat. 3/8 dong vat c6 Ol
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tang khi huyét thanh tir nhém nhan lifu 4 pg duoc kiém tra d6i véi E.coli véi

025B.

Dir lidu giup x4c dinh ring vacxin bén ching c6 thé tao ra khang thé

opsonin dac hi¢u khang nguyén O chbng lai 02, 06Glc va O25B.

Dit liéu ndy gitip xac dinh ring céc thanh phén vacxin theo sang ché tao ra

dap ung khang thé chdng lai céc kidu huyét thanh cta E.coli ma khéang nguyén O

clia n6 ¢6 trong vacxin, va dap tmg khang thé nay 1a chirc néng trong viéc ti€u diét

E.coli tix cac kiéu huyét thanh nay.
Bang 12: Do chuan OI déi véi 02, 06 va 025 cla E. coli. Ol cho mdi mu huyét

thanh trudc khi tao ching ngira va sau 3 1an tao chiing ngira tir hai thir nghiém riéng

r& thé hién cho tat ca dong vit.

Tetravalent-EPA RatSerum Opsonization Indices (Ol)
02 E.coli O6 E. coli 026 E. coli
0.4 u se 4 ug Dose 4 ugDose 4 ug Dose 0.4ug Dose 4ug Dose
Anim alNo. Exp. 1 Exp.2 Exp.1 E xp. 2 Exp.1 Exp.2 Exp. 1 Exp.2 Exp.1 Exp. 2 Exp.1 Exp.2
1. Pre-vacc [} 7 5 0 17 6 6 16 2'404 2'082 0 0
Postvacc >16384 1'476 293 32 202 226 2'045 2'8 21 1'847 1'578 9 0
2: Pre-vacc 21 11 11 20 11 90 0 0 0 0 0 0
Postvacc 11'148 >163 84 160 120 436 475 10'262 11'460 0 0 4 0
3: Pre-vacc 6 6 0 0 0 5 0 0 0 0 1] 0
Postvacc 11'073 >16384 46 19 98 37 7'959 8'597 6 0 365 197
4: Pre-vacc 5 5 5 6 23 17 0 0 0 0 0 0
Postvacc >16384 63 57 45 108 116 2'189 4'488 0 1] 70 26
5: Pre-vacc 7 0 0 4 30 8 8 7 0 0 0 0
Postvacc 10'413 7'050 105 108 >16,3 84 12'672 3'107 7'564 0 0 105 69
6: Pre-vacc 8 0 8 7 299 16 4 5 0 269 154 0 0
Postvacc 89 34 24 17 1'725 1'475 540 896 [} 0 0 0
7: Pre-vacc 9 9 6 6 18 21 22 5 0 0 0 0
Postvacc >16384 |>16384 109 92 1'249 1'863 160 143 1'130 630 9 8
8: Pre-vacc 4 6 6 5 26 22 0 0 0 0 0 0
Postvacc 5'058 4'201 39 25 6'590 3'826 288 656 3'336 1'986 0 0
Pre-vacc Av 8 5 5 6 53 42 5 3 334 280 0 0
Post-vacc Av| 10'867 7'747 103 57 3'349 2'586 3'319 4'578 790 524 69 37

trong do:

Tetravalen-EPA Rat Serum Opsonization Indices (OI): Chi s& opsonin (OI) cta
huyét thanh chudt v6i EPA bbn ching;

0.4pg Dose: lidu 0,4pg;

Aninal No.: ddng vét thr nghi¢m s6;

Exp.: thir nghiém s6;

Pre-vacc: trudce khi tao chung ngtra;

Post-vacc: sau khi tao ching ngura.

% tiéu diét t5i da va chi s opsonin héa (OI: dung dich huyét thanh lodng

tieu diét 50% E. coli) duge xac dinh. E.coli dugc chon loc cho thir nghiém OPK 1a
OC 24453 (kiéu huyét thanh 02), OC 24781 (kiéu huyét thanh 06Glc) va OC
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24176 (kiéu huyét thanh O25B). Pap tmg mién dich chirc ning manh v6i O2-EPA,
06Glc-EPA va O25B-EPA dugc quan sat.

Vi du 12: Panh gia kha néng dung lam vacxin chéng lai Escherichia coli giy bénh
viém mang nfo cho phu nit véi tién st 1dm sang nhiém tring dudng tiét niéu tai
phat (RUTT)

Vacxin phitc hop sinh hoc E.coli dugc st dung trong nghién ciru 1lam sang
giai doan I. Vacxin chira bdn phtic hop sinh hoc trong dung dich nudce mubi dém.
Bén phirc hop sinh hoc 1a: (i) O1A cta E.coli duge tao phitc hop vdi protein mang
EPA, (ii) O2 cta E.coli dugc tao phiic hgp voi protein mang EPA, (iii) O6 cua E.
coliGlc dugc tao phirc hop véi protein mang EPA, va (iv) O25B cua E.coli dugc
tao phuc hop véi protein mang EPA.

Nhém d6i tuong nghién ciru bao gbém 194 phu nit khée manh, tudi tir 18 dén
70, v6i tién str nhiém trung dudng tiét niéu tai phat (RUTI), duge xé4c dinh 1a > 3
giai doan doc 14p trong 12 thang trudc hodc > 2 giai doan trong 6 thang ghn day. It
nh4t mot trong s cac giai doan nhidm tring dudng tiét niéu (UTI) gy ra béi E.coli
(1am tac nhan gy bénh duy nhit hoic mot phén cta sy nhiém da tring) va nguyén
nhan dugc ghi nhén 1a do mdi trudng. Péi v6i muc dich nghién ctru, UTI duge x4c
dinh bang sy c6 mit cla it nhat mot triéu chimg UTI ddc trung (chimg khé tiéu
tién, tiéu gip, tiéu thuong xuyén, dau héng, dau va min cam & bang quang, dau
trén mu, s6t, budn nén, ndn) véi viec tién hanh dém vi khuin (CFU) 1a >10°
CFU/ml vi sinh vét gay bénh dudng tiét niéu trong gifta dong nude tidu.

Nghién ctru bao gém hai nhénh: (i) kha ning dung lam vacxin va (ii) gia
duge. Nghién ciru 14 nghién ctru duge thuc hién dan xen tai nhiéu phong nha, chon
lya nglu nhién, dbi tvong tham gia hay bénh nhan khéng biét minh thudc nhém
nao (mi don), dugc kiém soat bing gia duge cho phy nit véi tién st vé RUTL

Thoi gian uéc tinh cho nghién cttu 1a 4 thang, sau d6 1a khoang 9 thang cho
mdi d6i tuong.

Péi tuong cua nghién ctu 13 d danh gid d6 an toan, kha ning gay mién
dich, va hiéu qua ctia vacxin phtc hop sinh hoc E. coli.

Loai nghién ctru
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Déi tuong duoc theo ddi trong 9 thang sau khi tiém, va chi d6i tugng duoc
tiém dugc theo ddi trong subt khoang thdi gian nghién ctru. Déi twong duge kiém
tra téng 14 5 1an: sang loc (14n kiém tra thir nhét), ngdy 1 (lan kiém tra thir hai),
ngdy 7, ngdy 30, va ngay 270. Déi tuong duoc goi dién 4 14n vao ngay 2, ngay 90,
ngay 150, va ngay 210.

Bét ky 14n kiém tra do6t xuét nao do sb 1an xuét hién cta UTI bao gbm tiéu
chudn chim soc vé6i cac Iya chon phit hop véi vie didu tri. Nude tiéu va mau (néu
cén) duge thu gom cho myc dich chin doan va phan loai kiéu huyét thanh. Céc bién
cb bat loi tu phat (AE) va bién cb bit loi nghiém trong (SAE) dugc ghi lai trong
thoi gian nghién ctru, nguoc lai AE bét bién dugc ghi lai trong 7 ngay sau khi tiém.

O mdi 14n kiém tra thé bénh méi duoc md ta cho ddi twong va thé trudc
dugc nghién ctu thao luan.

Pinh liéu va str dung

O 14n kiém tra thir nhit, d6i twong phit hop ma duoc xac dinh can duoc sang
loc va su tudn thu dbi vé6i cac tiéu chun lya chon/loai trir duge xac dinh. Méau duoc
14y va nuéc tiéu duoc thu gom.

O 1an kiém tra 2 (ngay 1), mdi ddi twong s& duoc tiém trong co 0,5ml cta
dung dich (vacxin thir nghiém hoic gia dugc) trong co vai tam giac (co delta). Liéu
nho hon ca vacxin thir nghiém s& chira 1pg ctiia mdi polysacarit (tong 4pg
polysacarit). Liéu dich cua vacxin thir nghiém s& chita 4pg ctia mdi polysacarit
(téng 16pg polysacarit).

Muc dich

Muc dich chinh 13 d& danh gia s6 1an xuét hién, cuong d6, mdi quan hé, va
thoi gian cua cac bién cb bt bién va céc bién cb bét loi tw phét (AE) va céc bién cb
bét loi nghiém trong (SAE) sau khi tiém vacxin thir nghiém dugc so sanh véi nhém
gia dugc trong sudt thoi gian nghién ctru.

Muc dich tht hai 1 d& (i) so sanh sy thay dbi v& diém cudi an toan huyét hoc
va sinh héa hoc trude khi tiém (vao thoi diém sang loc dau tién va ngay 1) va sau
khi tiém (vao ngay 7 va ngay 30) cta vacxin thtr nghiém dugc so sénh véi nhom
gia duoc; (ii) danh gia dap tmg mién dich clia vacxin thir nghiém gitta cac duong

co s& (ngay 1) va sau khi tiém (ngay 30 va ngay 270); (iii) so sénh s6 giai doan ctia
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su nhi®m tring dudng tiét niéu theo triéu chimg (UTI) gdy ra bdi cac kiéu huyét
thanh - vacxin E.coli gifta hai nhanh nghién ctru, duoc tiém bing vacxin thir
nghiém hodc gia dugc trong toan by khoang thdi gian nghién ctru duédi dang diém
cudi hiéu qua lién quan nhét; (iv) danh gia ty 1& s6 1an xudt hién ctia vacxin-kiéu
huyét thanh dic hiéu E.coli UTI trong nhém vacxin dugc so sanh véi nhém gia
dugc trong thoi gian nghién ciru; va (v) danh gid cudng do va thoi gian cia cac
triéu chimg 14m sang cua vacxin-kiéu huyét thanh ddc hidu E.coli UTI trong nhém
vacxin dugc so sanh véi nhém gia dugce trong thoi gian nghién ctru.

Muc dich nghién ctru 14 dé (i) so sanh ty 18 s6 1an xuét hién UTI gay ra boi
kiéu huyét thanh E.coli bét ky trong nhém vacxin dugc so sanh véi nhém gia duge
trong sudt thoi gian nghién ctu; va (ii) so sanh ty 18 sé 1an xuit hién UTI géy ra béi
tac nhan gy bénh bét ky trong nhom vacxin duoc so sanh v6i nhém gia duge trong
sudt thoi gian nghién ctu.

Tiéu chuin lya chon

Tiéu chuén lwa chon cho nghién ctru nhu sau: (i) d6i twong nit véi tién st
cua UTI tai phat, ma dugc xac dinh 1a: > 3 giai doan khong phu thudc UTI trong 12
thang trudc hodic > 2 giai doan UTI trong 6 thang gan day; it nhat mot UTI trong 5
nim gin day gy ra boi E.coli (1am tac nhan gdy bénh duy nhit hodc mot phan ctia
su nhidm da tring) va duoc ghi nhan va x4c dinh do moéi truong; (ii) tudi > 18 va <
70 tudi; (iii) dbi twong & trang thai sic khoe khong cé su khéi phat hodc trigu
chung nghi ngd UTI & 1an kiém tra sang loc va vao ngay tiém (14n kiém tra 2); (iv)
sttc khoe t6t, khong c6 tién sir 14m sang dang k&, cac phat hién qua kiém tra strc
khoe hodc biéu hién 14m sang bit thuong theo két luan 1dm sang cta ngudi kiém
tra; va (v) sin sang tham gia trong nghién ctru sau khi tat ca cac khia canh cta quy
trinh d8 dugc kiém tra va x4c dinh rd rang, va c6 mau bién ban ddng thusn chip
nhén.

Tiéu chuén loai trir

Tiéu chuén loai trir cho nghién ctru nhu sau: (i) tién st cia nhidu hon 10 UTI
tai phat trong nam trudc khi sang loc kiém tra; (ii) sit dung 6ng thong duong tiéu
bét ky trong thdi gian ngén trong khoang 7 ngay trude khi sang loc; (iii) sir dung

bng thong dudng tiéu thudng xuyén trong khoang 30 ngy trude khi sang loc; (iv)
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tién st ctia bénh/biéu hién bat thudong bit ky vé& dudng tiét nidu chua duogc chita
khoi; (v) biéu hién cta sy suy giam chirc ning mién dich; (vi) bénh va/hodic su suy
giam tim mach, gan, than dang ké; (vii) bénh tiéu dudng khong kiém soat; (viii)
biéu hién bat thuong dang ké trong sang loc két qua vé huyét hoc, héa hoc huyét
thanh hodc xét nghiém nudc tiéu; (ix) duong tinh véi HIV, va/hodc ¢ biéu hién
ctia HBV hozic HCV; (x) BMI >34; (xi) tri lidu kich thich mién dich trugc d6 dé
ngin ngira UTT (nhu Urovaxom®, Strovac® hodc Urovac®) trong 3 thang gan day,
hodc du dinh sir dung trong khoang thdi gian nghién ctru; (xii) dang st dung thude
bét ky d3 biét anh hudng dén chirc ning mién dich (vi du corticosteroit >0,5 mg/kg
BW/ngay); (xiii) sit dung viéc didu tri bang estrogen duong 4m dao lién quan dén
UTI méi duoe bét dau it hon 6 thang trudc khi tiém va tiép tuc trong nghién ciru
hodc du dinh bt dAu sir dung trong khoang thoi gian nghién ctru dién ra; (xiv) sir
dung phép tri liéu khang sinh bt ky trong khoang 1 tuin trudc khi tiém; (xv) dy
dinh st dung thudc khang sinh sau giao hop dé ngin ngira UTI trong thdi gian
nghién ctru; (xvi) tao chiing ngira bat ky du dinh trong khoang 30 ngay trudc khi va
30 ngay sau khi ti€m; (xvii) tham gia vao cac thtr nghiém 1am sang khac trong 60
ngdy truéc khi tham gia va trong thdi gian nghién ctu; (xviii) d8 xir Iy bang
globulin mién dich ho#c cic san phdm c6 lién quan dén méu trong 3 thang trudc
khi tiém; (xix) qua nhay v&i thanh phan bét ky cta vacxin; (xx) c¢6 tinh trang bénh
Iy tAm than hozc do thubc déng ké ma theo v kién clia nguoi kiém tra 13 khong nén
tham gia vao nghién ctru; (xxi) m ning & thoi diém tiém; (xxii) phu nit c6 kha
ning mang thai ma dwong tinh véi thir nghiém mang thai hodc tir chdi st dung
phuong phap ngira thai hitu dung; (xxiii) phu nit nguoi hay chay sita & thoi diém
bat ky trong sudt thoi gian nghién ciru; (xxiv) d6i twong can can thiép giai phiu
khong cip thiét, du dinh thuc hién trong thoi gian nghién ctu; va (xxv) ¢b biéu
hién bat ky khac ma theo y kién ctia nguoi kiém tra s& 1am ting nguy co tao ra hiu
qua bét loi néu tham gia vao trong nghién ctru.
Phan tich va phuong phap thdng ké

Phan mé ta vé mit théng ké (n, gia tri trung binh, dé 1éch chuén, sb trung
binh va khoang cho céac bién lién tiép, tin suat va phan tram cho cac bién sb) dugc

tao ra theo nhém di€u tri va/hodc 1an ki€m tra, n€u can. Tat ca dir li€u duoc liét ké
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theo ddi tuong, viéc diéu tri nhom va, néu can, 1an kiém tra. TAt ca dbi tuong tu
nhém B nhan dugc gia duge dugc két hop dé tao ra nhém diéu trj bang gia duoc.
Vi du 13: Két qua nghién ctru 14m sang giai doan I

Vi du nay thé hién mét sb két qua phan tich tam thoi ciia nghién ctru 1am
sang giai doan I dugc mo ta trong vi du 12.

DJ an toan

S6 1an xudt hién cta bién cb bat loi va bién cb bt loi nghiém trong cé thé so
séanh gifta nhém gia duoc va nhém duoc tao ching ngira. Mudi bién cb bét loi
nghiém trong dugc ghi nhan, va khong ¢ bit ky bién ¢ nao lién quan dén thubc
nghién curu.

Kha ning gay mién dich

Dé danh gi4 kha nang gdy mién dich ctia cac thanh phan vacxin, huyét thanh
tr phu nit tham gia vao trong nghién ctu ldm sang dugc thu gom va dugce phan tich
bang ELISA dé xac dinh IgG chdng lai bén khang nguyén O khac nhau trong
vacxin bbn ching (E. coli O1, E. coli 02, E. coli 06, va E. coli 025B).

Huyét thanh tir phu nit duoc tao ching ngira dugc 1 trong cc dia duge phu
bang O1A, 02, 06Glc va 025B-LPS va EPA. Sau d6, cic dia dugc ¢ bing khang
thé thtr hai dugc danh ddu bang HRP (khang IgG ngudi). Khang thé gin két dugc
phét hién bang co chit TMB va do hép thu duge do. Gia tri EC50 dugc xac dinh
bang viéc diéu chinh 4PL.

Nhu duoc thé hién trong Fig.30, dép tmg mién dich manh v&i O1A-EPA,
02-EPA, 06Glc-EPA va 025B-EPA xay ra trong phén 16n cac phu nit duoc tao
ching ngtra.

Dit liéu ndy gitip x4c dinh ring kha ning gdy mién dich ctia mdi thanh phin
ctia vacxin bdn ching.

Dap tng khang thé chic ning

Céc thir nghiém OPK, ma xac dinh sy thuc bao va tiéu diét vi khudn E.coli
phu thudc vao bd thé va khang thé in vitro, duoc sir dung dén danh gia dap tng
khéng thé chirc ning ctia phu nit tham gia nghién ctru 1am sang.

Huyét thanh thu duoc tir cac thanh vién tham gia nghién ctu. E.coli dugc

opsonin héa trudc bang dung dich lodng ctia huyét thanh tir phu nit duge tao ching
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ngira, dugc 0 voi bd thé va thuc bao (cac t& bao HL60 duoce biét hoa), va cac don vi
tao ra khudn lac (CFUs) con lai dugc x4c dinh. Sau do, phén tram tiéu diét t6i da va
chi s6 opsonin héa (OI: dung dich huyét thanh logng tiu diét 50% E. coli) dugc
xé4c dinh. E.coli duoc chon loc cho thir nghiém OPK 13 OC 24452 (kiéu huyét thanh
0O1A), OC 24453 (kiéu huyét thanh 02), OC 24454 (kiéu huyét thanh O6Glc), va
OC 24176 (kiéu huyét thanh O25B).

Nhu dugc thé hién trong Fig.31, dap ing min dich chic ning manh véi
O1A-EPA (Fig.31A), O2-EPA (Fig.31B), O6Glc-EPA (Fig.31C), va O25B-EPA
(Fig.31D) dugc quan sat.

Dit lidu ndy gitip xac dinh rang mdi thanh phan ctia vacxin bén chiing tao ra
dap tng khang thé dic hicu kidu huyét thanh, va ddp tng khang thé nay 1a chuc
nang trong viéc tiéu diét E.coli tir cac kiéu huyét thanh nay. Do d6, ché pham
vacxin theo sang ché c6 chirc ning cho ngudi.

Viéc tao mién dich véi phirc hop khang nguyén O bén chung chira O25B-
EPA tao ra khang thé IgG hoat tinh chéo 025A/025B & nguoi

Dé x4c dinh mic hoat tinh chéo ciia khang thé IgG huyét thanh dugc cam
{mg bang vacxin di véi hai kiéu phu huyét thanh 025 ctia E.coli d3 biét, 025A va
025B, cac dung dich lodng ctia huyét thanh thu duoc tir di tuong duoc tao ching
ngira duge 0 véi LPS ciia O25A, LPS ciia O25B dugc tinh ché, hodc cac té bao vi
khuan nguyén ven, va duoc kiém tra bing ELISA.

Nhu duge thé hién trong Fig.32, gia tri EC50 tuong tu dugc quan sat khi
hoat tinh @i v&i LPS ctia O25A (thanh mau den) va LPS cia O25B (thanh mau
x4m) ba muoi ngdy sau khi tao ching ngira dwoc kiém tra. Néi chung dit liéu cho
thdy rang phtic hop sinh hoc 025B ¢6 hiéu quéa cao d6i vi O25B va cho O25A,
nhung trong hau hét cac trudng hop/dbi twong 025B duoc kiém tra ¢ hidu qua cao
hon mdt chit xét vé dép tmg khang thé ddi véi O25B khi so véi O25A. Két qua
nay cho thiy rang véi sw xuét hién ctia mét sé bién thé tu nhién, vacxin bbn ching
tao ra khang thé ma nhén dién dugc ca hai LPS cioa O25A va 025B. Dé kiém tra
viéc két qua 1a gidng nhau cho toan bd cic t€ bao vi khudn va céc ching
025A/025B, hoat tinh d6i v6i cac miu phan 14p 14m sang O25A hodc O25B thu

dugc tir mau hodic nudce tiéu con dugc tiép tuc kiém tra. Trong trudng hop nay

-141-



33764

ching kiéu huyét thanh 075, kiéu huyét thanh khong duoc thé hién trong vacxin
bén ching, duogc sir dung 1am méu dbi chimg 4m (dudng chdm mau xam trong
Fig.33). Nhu dugc minh hoa trong Fig.33, khang thé IgG huyét thanh dugc cam
{ing bing vacxin cho thiy dap tmg manh v6i mdi ching 025. Mic du viéc bién ddi
giita ching voi ching 13 rd rang, tuy nhién hoat tinh ddi véi O25A (dudng mau
den) va chung O25B (dudng mau xam) van dugce quan séat. Dit lidu ndy chimg minh
rang thanh phan vacxin O25B ctia vacxin bdn ching tao ra khang thé ma nhan dién
duoc ca LPS duoc tinh ché 025A va 025B va ching E. coli 025A va O25B .

Céac bang 13 va 14 dudi day, thé hién mot cach chi tiét mot sd ching va
plasmit dugc str dung trong céc vi du trén day.

Béang 13: Chung

Tén goi Kiéu gen Mo ta
MAu phén 14p 14m s3 1A &8
upec032 wit au phén 14p 14m sang O1A tir

nghién ctru dich t& hoc GVXN

MAu phan 14p 14m sang O25A tir

upecd3 " nghién citu dich t& hoc GVXN
| e
weetle ™ nehion e i roe G
wectss ™ b e & hoe GV
upecl77 wi MaAu phén 1ap 14m sang O25B tir

nghién ctru dich t& hoc GVXN

Chuing thi nghiém K-12 dugc str
dung @& téng hop ching san xuit,
CGSC#: 4474

F-, A, IN(rrnD-rrnE) 1,

W3110 rph-1

M&u phan 14p 02 thu duoc tir viée
thu gom tir méi trudng nudi cdy, Pai
CCUG25 wit hoc Goteborg (CCUG), Sweden
(xem, Jansson, et al., (1987)
Carbohydrate research 161, 273-27)
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Tén goi Kiéu gen Mo ta
M3u phan 14p 06 tir CCUG, OPS
v6i Gle phan nhanh (xem, Jann, et
CCUGLIS09 | w al., (1994) Carbohydrate research
263, 217-225)
M4u phén 1ap 06 tir CCUG, OPS
véi Gle phén nhanhNAc (xem, Jann,
CCUGLI3II wt et al., (1994) Carbohydrate research
263, 217-225)
Bang 14: Plasmit
Tén goi Mo ta Luuy
pGVXNI150 plasmit biéu hién trén co s& | Xem, Ihssen, et al., (2010)
pBR322 cua EPA-his6 dugc khtr | Microbial cell factories 9,
ddc tinh gen ma hoda cac vi tri 2- | 61
glycosyl hoa
pGVXNG659 plasmit biéu hién trén co s | pGVXNI150 duge bién doi
pBR322 cua EPA dugc khtr ddc | d& md hoa vi tri glycosyl
tinh gen md hdéa cac vi tri 4- | hda dau N va C khac
glycosyl héa
pGVXN1076 pGVXNG659 dampR: :kanR
pGVXN579 vecto trén co s& pMAL-p2X dé | Gitp tinh ché nhanh phirc
biéu hién MBP véi lién ket linh | hop sinh hoc tranh dugc
dong dau C, sau trinh ty c6 vi tri 3- | histag
glycosyl héa va epitop myc
pGVXNI114 plasmit biéu hién trén co sé | Xem, Ihssen, et al., (2010)
pEXT21 cho PgIB véi tag HA Microbial cell factories 9,
61
pGVXN939 plasmit biéu hién trén co so
pEXT21 cho PgIB véi tag HA,
codon duogc tdi vu hoa
pGVXN970 plasmit biéu hién trén co sé
pEXT21 cho PgIB khong co tag,
codon dugc tdi vu hoa
pGVXN539 plasmit biéu hién trén co s& | dugc thay thé kha ning dé
pACT3 cho EPA c6 Histag dugc | khang  chloramphenicol
khr doc tinh gen, duoc t6i vu hda | bang kanamycin tr
st dung codon md hda vi tri 2- | pGVXNI161 (oligos:
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Tén goi Mo ta Luuy
glycosyl  héa  dudi dang | #1399/#1400)
pGVXN150
pGVXN161 pKD4 Xem, Datsenko va
Wanner, (2000) Proc Natl
Acad Sci U S 97, 6640-
6645
pGVXN112 plasmit biéu hién trén co s&
pACT3 cho PgIB véi tag HA

Bang 15: Trinh tu

GTTCTGCTGTTGTTCGTCACATAATAAATAATACGCAA
GATAGTGTTGTTAATGTCGATAAATTAACATACGCCG
GAAACCTGGAATCACTTGCAGATGTTTCTGATTCTGA
ACGCTATTTCTTTGAACATGCGGATATTTGTGATGCA
GCTGCAATGGCACGGATTTTTGCTCAGCATCAGCCG
GATGCAGTGATGCACCTGGCAGCTGAAAGCCATGTT
GACCGTTCAATTACAGGCCCTGCGGCATTTATTGAAA
CCAATATTGTGGGTACTTATGTCCTTTTAGAAGCGGC
TCGGAATTATTGGTCTGGTCTGGATGATGAAAAGAAA
AAAAACTTCCGTTTTCATCATATTTCTACTGATGAGGT
GTATGGTGACTTACCCCATCCGGATGAAGTAAATAGC
AATGAAACGTTGCCGCTATTTACGGAAACGACAGCAT
ACGCGCCAAGTAGTCCATATTCTGCTTCTAAAGCTTCC
AGCGATCATTTGGTTCGCGCATGGAAACGTACTTATG
GTTTACCGACCATTGTGACTAATTGCTCGAACAACTAT
GGTCCTTATCATTTCCCGGAAAAGCTTATTCCACTGG
TTATTCTTAATTCACTGGAAGGTAAGGCATTACCTATT
TATGGCAAAGGAGATCAGATCCGCGACTGGTTGTAT
GTAGAGGATCATGCTCGAGCGTTATATACCGTCGTA
ACCGAAGGTAAAGCGGGCGAAACTTATAACATTGGT
GGACACAACGAAAAGAAAAACATCGACGTAGTGTTC
ACTATTTGTGATTTGTTGGATGAGATAGTCCCGAAAG
AGAAATCTTACCGCGAGCAAATTACTTATGTTACCGA
TCGTCCGGGACACGATCGCCGTTATGCGATTGATGCT
GAGAAGATTGGTCGCGAATTGGGATGGAAACCACAG
GAAACGTTTGAGAGTGGGATTCGTAAAACGGTGGA
ATGGTACCTGTCCAATACAAAATGGGTTGATAATG
TGAAAAGTGGTGCCTATCAATCGTGGATTGAACAG
AACTATGAGGGCCGCCAGTAA

SEQ
M6 ta Trinh ty ID
| NO.
rmiB (upec138) | GTGAAGATACTTGTTACTGGTGGCGCAGGATTTATTG 1
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SEQ
Mo ta Trinh ty ID
NO.
rmlD ATGAATATCCTCCTTTTTGGCAAAACAGGGCAGGTA 2
(upec138) GGTTGGGAACTACAGCGTGCTCTGGCACCTCTGGGT

AATTTGATTGCTCTTGATGTTCACTCCACTGATTACTG
TGGTGATTTTAGTAATCCTGAAGGTGTAGCTGAAACC
GTAAGAAGCATTCGGCCTGATATTATTGTCAACGCA
GCCGCTCACACCGCAGTAGACAAAGCAGAATCAGA
ACCGAAGTTTGCACAATTACTGAACGCGACGAGTGT
CGAAGCGATCGCGAAAGCAGCCAATGAAGTCGGCG
CCTGGGTTATTCACTACTCTACTGACTACGTATTTCC
GGGGACCGGTGAAATACCATGGCAGGAGGAGGATG
CAACCGCACCGCTAAATGTTTACGGTGAAACCAAGT
TAGCGGGAGAAAAAGCATTACAAGAGCATTGTGCG
AAGCACCTTATTTTCCGGACCAGCTGGGTCTATGCA
GGTAAAGGAAATAACTTCGCCAAAACAATGTTGCG
TCTGGCAAAAGAGCGTGAAGAATTAGCCGTTATTAA
TGATCAGTTTGGTGCGCCAACTGGCGCAGAGTTACT
GGCTGATTGTACGGCACATGCTATTCGTGTGGCACT
GAATAAACCGGAAGTCGCAGGCTTGTACCATCTGGT
AGCTAGTGGTACCACAACGTGGCACGATTATGCTG
CGCTGGTTTTTGAAGAGGCGCGCAAAGCAGGCATT
CCCCTTGCACTCAACAAGCTCAACGCAGTACCAAC
AACAGCCTATCCTACACCAGCTCGTCGTCCACATA
ACTCTCGCCTTAATACAGAAAAATTTCAGCAGAA
CTTTGCGCTTGTCTTGCCTGACTGGCAGGTTGGCG
TGAAACGAATGCTTAACGAATTATTTACGACTACA
GCAATTTAA

rmlA (upec138)

ATGAAAACGCGTAAAGGTATTATTTTGGCGGGTGG
TTCTGGTACTCGTCTTITATCCTGTGACGATGGCCGTC
AGTAAACAGCTGTTACCGATTTATGATAAACCGAT
GATCTATTACCCGCTCTCTACACTGATGTTAGCGGG
TATTCGCGATATTCTGATTATCAGTACACCACAGGA
TACTCCTCGTTTTCAACAACTGCTGGGTGACGGGAG
CCAGTGGGGCCTGAATCTTCAGTACAAAGTGCAAC
CGAGTCCGGATGGTCTTGCGCAGGCGTTTATTATCG
GTGAAGAGTTTATTGGTGGTGATGATTGTGCTTTGG
TACTTGGTGATAATATCTTCTACGGCCACGACCTGC
CGAAGTTAATGGACGTAGCTGTTAACAAAGAAAGT
GGTGCAACGGTATTTGCCTATCACGTTAATGATCCT
GAACGTTATGGTGTCGTGGAGTTTGATAATAACGG
TACTGCAATTAGCCTGGAAGAAAAACCGCTGGAAC
CAAAAAGTAACTATGCGGTTACTGGGCTTTATTTCTA
TGACAATGACGTTGTGGAAATGGCGAAAAACCTTA
AGCCTTCTGCCCGAGGTGAACTGGAAATTACCGATA
TTAACCGTATTTATATGGAACAAGGACGTTTGTCTG
TCGCTATGATGGGGCGTGGCTATGCATGGCTGGATA
CAGGGACGCATCAAAGTCTTATTGAAGCAAGCAAC
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Mo ta

Trinh tu

SEQ
D
NO.

TTCATTGCCACCATTGAAGAGCGCCAGGGACTAAAG
GTTTCCTGTCCGGAAGAAATTGCTTATCGTAAAGGG
TTTATTGATGCTGAGCAGGTAAAAGTATTAGCCGAA
CCGTTGAAGAAAAATGCTTATGGTCAGTATCTGCTC
AAAATGATTAAAGGTTATTAA

rmiC
(upec138)

ATGAACGTAATTAAAACTGAAATTCCTGATGTGCTG
ATTTTTGAACCAAAAGTTTTTGGGGATGAACGTGGCT
TCTTTTTTGAGAGTTTTAATCAGAGGATTTTTGAAGA
AGCAGTAGGTCGTAAGGTTGAGTTTGTTCAGGATAA
CCATTCTAAGTCCAGTAAAGGTGTTTTACGTGGTCTT
CATTATCAGTTAGAACCTTATGCTCAAGGAAAACTGG
TGCGCTGTGTTGTTGGCGAGGTTTTTGATGTTGCGGTT
GATATTCGTAAATCGTCACCTACATTTGGGAAATGG
GTTGGGGTGAATTTGTCTGCTGAGAATAAGCGTCAG
TTGTGGATTCCTGAGGGATTTGCACATGGTTTTITGG
TGCTGAGTGATTTAGCAGAAGTTTTATATAAAACGA
ATCAATATTATGCTCCATCACATGAAAAAAATATTAT
ATGGAATGACCTCTTGCTTAATATTAAATGGCCGAGC
ACAGCACTGATCACTCTGTCTGATAAGGATGCAAA
TGGGGAAAGATTTGAACTAAGTGAGTTITGA

wzx (upec138)

ATGTCTCTCTTAAAACATAGTATATGGAATGTTGCGG
GCTACTTTATACCAACATTAATTGCAATTCCCGCCTTT
GGATTAATTGCGAGGAAAATTGGTGTAGAACTATTTG
GTTTGTATACGTTAGCAATGATTTTTATAGGGTATGCA
AGTATATTTGATGCTGGGTTAACAAGAGCTGTTGTGCG
TGAAATAGCATTACTAAAAAACAGAGTGGACGATTGT
AATACGATAATAGTAACTTCTATTATCGCTGTGATATT
TTTAGGGTTTATCGGAGGCGGGGGAGTGTTTCTGCTTA
AAGGCGATATTATTGAACTGTTAAATATCTCACCAATA
TATTACGCCGATTCGATAAAGTCTCTAGTATTATTATCA
TCTCTGATACCTGTATTCTTAGTCACGCAAATACTATTA
GCAGAGCTTGAGGGTCGGGAATATTTTGGGATTCTAAA
TATACAAAAAAGTGTAGGGAATTCTTTAATTGCAGGGT
TACCTGCATTATTTGTTTTAATTAATCAAACGCTTTTTITC
TGCAATTATTGGTGTAGCGATTGCAAGAGTTATATGCTT
GTGGTTAAGCTACATTATGAGCAGGGAAAGAATAACTA

TCGATATCTCATTTTTTTCAATAACTGTTTTAAAGCGGTT

ATTTAGATATGGCGGGTGGGTAACTATAAGTAACATAA

TATCTCCTATATTAGCGAGTATGGATAGATTTATTCTATC
CCATATCCAGGGAGCATCAAAAATATCATTCTATACAGT
CCCTAATGAGCTGGTAACTAGGCTTGGAATAGTTCCAGG

CTCTCTTGGGAAAGCTGTTTTTCCAAAATTAAGT
CATGCAAGGAATTTTACAGCGTCATATGCAGAGCAAAA
AAAAGCTTATATATTAATGACTGTCATTGTAATGCCTTT

GGTTTTATTTGTATATTATTACGCAAAGTTTATTTTAACA
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Trinh tu

SEQ
D
NO.

TTGTGGATGGGGGCTGAGTATGCAGGGATTTCGGTCGA
AATATTACGGATTATGCTTATAGGGTATATTTTTAACTGT
TATTCACAAATCTCTTTTGCCAACATACAGGCCTTTGGA
AAAGCAAAATACACTGCATACATCCATATGATGGAATT
TATTCCTTATTTGATAATGTTATATATAATTTCAAAGGAA
TATGGGGTTATTGGTGTTGCGTGGTTATGGACAATTCGA
GTAATAATTGATTTTTTGATGCTTTTATATATGAGTTATC
GTTGTAATAATCTTATGAAAAAAGGGTAG

wekA
(upec138)

ATGATATATATTGTGGTATTAAATTGGAATGGGGCTA
TAGATACCATTAATTGTGTTAAAAGTTTAATGGATTT
AAATGTTAGCGATTATAAAATTATCATTGTTGATAAC
TGTTCTATGGATAACTCATATGATACTATAAAAGAAA
ATCTTAATTCATTATATATTGCTGATAAAAGTATCATT
GAGGTGAAGTATGAGGATAGAAATAAATATAAAACC
TTAGAAAACGATAAAATCATATTAATACAATCTCCGC
AAAATAATGGGTACGCAAGTGGTAATAATATTGGCAT
AGAGTTCGCTCTTAATCAGGAGAATATGAAATACGTC
TGGGTTCTGAATAATGATACTGAAGTGGATAAAGAGG
CTTTAACTCATTTAATTAGTAAATGTGATTCAGATAAA
AGTATAGGGATTTGCGGTTCTCGTTTAGTCTATTTTGCC
GACAGAGAGATGCAGCAAGGACTAGGTGGGGTGCATA
ACAAATGGTTATGCACTACAAAAAATTATGAAATGGG
AAGATTAGTTTCCAAAAAATATGATGATGAAGTCATTA
GTAATGATATAGATTATATAATTGGCGCATCGATGTTTT
TCTCTAGAGAATGTTTGGAAACAGTTGGATTGATGAAT
GAAGAATATTTTTTATACTATGAAGAGTTAGATATTTGC
CTCAGAGCAAAAGCAAAGAACTTTAAATTAGGTATITG
CTCAGAAAGTTTGGTTTATCATAAAATAGGTGCAAGTA
CTGATGGGGGAAAGAGCATGATGGCTGATCTTTGCTCA
ATAAAAAATAGGCTGGTCATTACAGAAAGGTTTTATCC
CCAATATTATTGGACGGTATGGTTGTCACTTTTTGTTGTA
GCATTTAACCGTGCTAGAAGAGGTGAGTTTAATAAGAT
GAAAAGATGTTTGAATGTTATGTTTAACTTCAAACGAAA
CAAAGGTAGCAAATGCCATTAG

wekB
(upec138)

ATGAAAGTGGCTTTTTTATCTGCTTATGATCCACTATCTA
CATCCAGTTGGTCTGGCACACCTTATTATATGCTAAAGG
CATTATCGAAGAGAAATATTTCCATTGAAATATTAGGAC
CGGTAAATAGCTATATGATATACATGTTAAAAGTATATA
AATTAATATTAAGGTGTTTCGGAAAAGAATATGATTATA
GTCATTCGAAGTTGCTTTCCAGGTATTACGGTAGAATATT
CGGTAGGAAATTAAAAAAAATTGATGGTTTGGATTTTATT
ATCGCACCTGCAGGTTCCTCACAAATTGCTTTTTITAAAAA
CAACCATACCAATAATATATCTATCGGATACAACATATG
A
TCAATTAAAAAGCTATTATCCGAATTTAAATAAAAAAAC

-147-




33764

Mo ta

Trinh tu

SEQ
D
NO.

AATTATAAATGATGAGGATGCAAGTTTAATCGAACGCAA
GGCTATTGAAAAAGCAACAGTAGTATCTTTCCCATCTAA
A
TGGGCAATGGATTTTTGCAGGAATTATTACAGATTAGATT
TTGATAAATTAGTTGAAATACCATGGGGGGCTAATTT
ATTTGATGATATTCACTTTGCTAATAAAAATATAATTC
AAAAGAATAGTTATACTTGTCTTTTCTTGGGAGTTGAT
TGGGAAAGAAAAGGTGGGAAAACAGCCTTGAAAGCA
ATTGAATATGTAAGGCAGTTATATGGGATCGATGTTAG
ACTAAAAATTTGTGGATGTACTCCGAATCAAAAGATTT
TACCTACTTGGGTTGAATTAATTGATAAAGTAGATAAA
AATAACGTTGACGAATATCAGAAATTCATCGATGTGTT
ATCTAACGCTGATATACTTCTTTTACCAACCATTGCTGA
ATGTTATGGAATGGTATTTTGTGAAGCTGCTGCTTTTGG
ATTGCCTGTTGTCGCTACAGATACAGGTGGAGTCAGTT
CTATAGTTATCAACGAAAGGACGGGGATATTAATTAAA
GACCCGTTAGACTATAAGCACTTTGGAAATGCAATTCA
TAAAATAATTAGTTCCGTAGAGACTTATCAAAACTACTC
CCAAAACGCAAGAATTAGATATAATAATATATTGCATTG
GGACAATTGGGCTAAAAAGATAATTGAGATTATGTATG
AGCATAAGAATAGAAGAATCAAATAG

wzy (upec138)

ATGAGCATAAGAATAGAAGAATCAAATAGCACAAAAAG
AATTATATGTTTATTTATACTTTTTCTTGTTTTCCCTGATTT
TTTGTTTTATACATTAGGGGTTGATAATTTTAGCATTTCA
A
CGATAATCTCAATTACATTGCTTTTTGTTTTTTTAAGAGCT
AAAAATATTTGCAAAGATAATTTTCTAATAATAGTAGCG
TTATTCATATTGTTGTGTTTTAACTGTTTGTTAAGTATGCT
A
TTTAATATTGAACAGGCTTTAACATTTAAAGTTGTACTTT
C
AATATATAGCATCTTAATAATGGCATACGTCTCCTCTTGT
T
ATGCACAGACGTTGTGGTTATGTTCTGAAGAAATACTTAA
GAGATCCGTCTTTTATTTGTTCGCATTTCTTTGCCTTATTG
G
CATTATAAGTATTCTTTTACAGAAGACTGAGATTATACAT
G
ATAAAAGTATGATTCTTTTTCCTGAACCATCAGCATTTGC
A
TTGGTTTTTATACCTATCTTTTCATTTTGTTTATACTATAC
AA
GAGGGGGGGGGCTACTATTGCTCTATATATTATCTTTGGG
T
ATTGCGTTAGGTATCCAGAATTTAACAATGTTGGTAGGCA
T
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Trinh tu

SEQ
D
NO.

TGTGATTAGTGTTTTTGTGATGAAAAAAATAACTATAAGG
C
AAACTATTGTTATACTTTTGGGGGCATGGATTTTTTCCAT
GA
TATTAAGTGATTTAGACATTTCTTACTATACATCGCGGCT
TG
ATTTTAAAAATACTACGAACCTATCAGTGCTTGTATATCT
TT
CAGGAATTGAAAGAGCTTTCTTGAATTTTATTACAAGTTA
TG
GTCTTGGTATTGGTTTTCAACAAATGGGAGTGAATGGGG
AG
ATAGGAATATATCAACAAATTTTAGCTGAACTTGATGCCC
C
TATGTTAAATATATACGATGGCTCATTTATTTCTTCTAAG
TTAATATCTGAGTTTGGGGTTATTGGTGCATTAATGTGTA
TT
TTCTATTTTTTTTATTTTTCCCGATTTTATCTGCGTTTCAA
AAAAAGTAAGAGATATTCACCGCAGTATATTTTAGCAT
ATAGCTTCTACATGTGTTTCTTCATCCCTCTTTTTATACG
TGGTGCTGGTTATATAAACCCCTATGTGTTTATGTTATTT
TCATCAATATTTTTGTGCAAATATCACGCTAAAAATATCT
TGATGAAATCTAATGTCCAGATAGCTATATAA

wbbJ
(upec138)

ATGTGCATTAAAAAAAAACTTAAGTTAATTAAACGATA
TGGCCTTTATGGTGGTCTTAGGCTTCTTAAAGATATATTC
TTAACAAAATTTTTATTTTGTTCAAATGTTAGGATTATTA
GATTTCCATGTTATATTAGAAAAGATGGAAGTGTTAGTTT
TGGAAAAGGTTTTACATCAGGTGTAGGATTACGAGTTGA
TGCATTTATGGATGCCGTAGTTTCCATTGGAGAAAATGTT
CAAATTAATGACTATGTTCACATCGCGGCTATTAATAATG
TCATTATTGGTAGAGATACATTAATAGCAAGTAAAGTATT
TATTAGTGATCATAATCATGGTATTTTTTCTAAATCCGAT
A
TCCATAGTTCACCAACTATTATTCCTTCGTCTAGGCCCCTT
GAATCTGCACCTGTGTATATTGGAGAGCGTGTGTGGATTG
GCGAAAATGTGACAATATTACCAGGTGCGTGTATAGGTA
A
TGGTGTAGTTATTGGCGCAAACAGTGTTGTTCGTGGTGAG
ATTCCTAATAATGTGATCATTGCTGGTGTTCCAGCTAAAA
TTGTTAAAAAATATAACTATGAGCGTATGCAATGGGAAA
GAATATAG

wbbK
(upec138)

ATGGGAAAGAATATAGTTGTAATATCGGCTGTTAATTTT
ACAACCGGAGGCCCCTTTACCGTACTAAAAAATGTGCT
TACAGCAACTAAAGATAGAGCCGAATGTAAATTTATTG
CACTGGTTCATAGCTCTGCTGAACTAATGGAATTATTTC

10
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Mo ta

Trinh ty

SEQ
D
NO.

CGTGGGTTGAATTTATAGAGTATCCAGAAGTCAAGTCTT
CGTGGGTTAAAAGATTATATTTCGAATATATAACTTGCAA
TAGATTATCTAAGGTGATTAAGGCAACTCATTGGGTATG
CTTACATGATATTACAGCAAATGTTAGTGTACCCTATAG
ATTTGTTTATTGCCACAATCCTGCACCGTTCTATAAATAT
TTAAGCTATCGAGATATTATAGGAGAACCTAAATTTTAT
CTTTTTTATCTTTTTTATGGGCTTTTATACAATATCAATAT
AAAAAAGAACACAGCAGTTTTTGTTCAGCAGCAGTGGCT
AAAAAAAGAATTCGAAAAAAAATATAAGTTAAAGAATG
TTGTTGTTAGTCGCCCTGAAGATATTTGCCCTTTTGAAAG
TGATGGTTTGGTAAGAAATAATAATAAAAAGGATGTGAG
GATATTTTACCCAGCAGTGCCCCGTATATTTAAAAACTTT
GAAGTTATCATACGTGCTGCACAAATATTACAAGATAAA
AATATTCATTTTTATCTTACTTTTGATGGTACTGAAAA
TAAGTATGCAAAAAGAATATATAAATTAGCTTCCGA
ACTGAAAAATGTACATTTCCTCGGTTACCTTAATGCA
ACCGAGATGGTTAACTTTTATCAAGATTCAGATATTA
TTTGTTTCCCATCGAAACTAGAAACGTGGGGATTACC
ATTATCAGAAGCTAAAACATACAAAAAATGGATATTT
GCGGCAGACTTACCTTATGCTCATGAAGTTTTATATAA
CTATTCAAAAACTAGATATTTTCCATTTGACGATGAG
AAAATACTTGTTCGCTACATATTAGAGTACACAAGTA
AAAATATGCATGAAGATATAAAAAATAGTAGGGTGA
ATTTTAATAATGATGCATTGACTGGTTTTGAACAGTTTA
TTGAATATATCCTCAAGGGGAACTGA

wbbL
(upec138)

ATGATTATGAATAATGATTATTTTCTCTTTCTTAACCCC
GATGTATTCATAACCAGTGAAAGTTTGATTAATTATGT
TGATTATATAATTAGTAATGATTATAAGTTTAGCACAT
TATGTCTTTATCGAGATTTTACTAAAAGCAAACATGAT
TATTCAATACGGAGTTTTCCAACTTTATATGATTTTCTTT
GTTCTTTTTTATTGGGGGTGAATAAAAGTAAAATTAAG
AAGGAAAATATACTTTCTGATACTGTAGTTGATTGGTG
TGCTGGCTCATTTATGCTTATTCATGCTTTAAGTTTCTITA
AATGTGAATGGTTTTGATCAAAAATATTTTATGTATTGT
GAAGATATTGACCTTTGTATGCGTTTAAAATTAAGTGG
AGTAGATCTTTACTATACTCCCCATTTTGATGCTATTCA
TTATGCGCAGCATGAAAATAGAAGAATATTTACTAAAG
CATTTCGATGGCATATAAGGAGTATTACGCGCTACATA
TTACGGAAACCAATTCTTTCTTATAAAAACTATAGAAA
AATTACATCCGAACTGGTAAAGTGA

11

cum gen

rfb(upec138)

cua E.coli

GTGAAGATACTTGTTACTGGTGGCGCAGGATTTATTGGTT
CTGCTGTTGTTCGTCACATAATAAATAATACGCAAGATAG
TGTTGTTAATGTCGATAAATTAACATACGCCGGAAACCTG
GAATCACTTGCAGATGTTTCTGATTCTGAACGCTATTTCT
TTGAACATGCGGATATTTGTGATGCAGCTGCAATGGCAC

12
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Mo ta

Trinh tu

SEQ
D
NO.

GGATTTTTGCTCAGCATCAGCCGGATGCAGTGATGCACCT
GGCAGCTGAAAGCCATGTTGACCGTTCAATTACAGGCCC
TGCGGCATTTATTGAAACCAATATTGTGGGTACTTATGTC
CTTTTAGAAGCGGCTCGGAATTATTGGTCTGGTCTGGATG
ATGAAAAGAAAAAAAACTTCCGTTTTCATCATATTTCTAC
TGATGAGGTGTATGGTGACTTACCCCATCCGGATGAAGT
AAATAGCAATGAAACGTTGCCGCTATTTACGGAAACGAC
AGCATACGCGCCAAGTAGTCCATATTCTGCTTCTAAAGCT
TCCAGCGATCATTTGGTTCGCGCATGGAAACGTACTTATG
GTTTACCGACCATTGTGACTAATTGCTCGAACAACTATGG
TCCTTATCATTTCCCGGAAAAGCTTATTCCACTGGTTATT
CTTAATTCACTGGAAGGTAAGGCATTACCTATTTATGGCA
AAGGAGATCAGATCCGCGACTGGTTGTATGTAGAGGATC
ATGCTCGAGCGTTATATACCGTCGTAACCGAAGGTAAAG
CGGGCGAAACTTATAACATTGGTGGACACAACGAAAAGA
AAAACATCGACGTAGTGTTCACTATTTGTGATTTGTTGGA
TGAGATAGTCCCGAAAGAGAAATCTTACCGCGAGCAAAT
TACTTATGTTACCGATCGTCCGGGACACGATCGCCGTTAT
GCGATTGATGCTGAGAAGATTGGTCGCGAATTGGGATGG
AAACCACAGGAAACGTTTGAGAGTGGGATTCGTAAAACG
GTGGAATGGTACCTGTCCAATACAAAATGGGTTGATAAT
GTGAAAAGTGGTGCCTATCAATCGTGGATTGAACAGAAC
TATGAGGGCCGCCAGTAATGAATATCCTCCTTTTTGGCAA
AACAGGGCAGGTAGGTTGGGAACTACAGCGTGCTCTGGC
ACCTCTGGGTAATTTGATTGCTCTTGATGTTCACTCCACT
GATTACTGTGGTGATTTTAGTAATCCTGAAGGTGTAGCTG
AAACCGTAAGAAGCATTCGGCCTGATATTATTGTCAACG
CAGCCGCTCACACCGCAGTAGACAAAGCAGAATCAGAAC
CGAAGTTTGCACAATTACTGAACGCGACGAGTGTCGAAG
CGATCGCGAAAGCAGCCAATGAAGTCGGCGCCTGGGTTA
TTCACTACTCTACTGACTACGTATTTCCGGGGACCGGTGA
AATACCATGGCAGGAGGAGGATGCAACCGCACCGCTAAA
TGTTTACGGTGAAACCAAGTTAGCGGGAGAAAAAGCATT
ACAAGAGCATTGTGCGAAGCACCTTATTTTCCGGACCAG
CTGGGTCTATGCAGGTAAAGGAAATAACTTCGCCAAAAC
AATGTTGCGTCTGGCAAAAGAGCGTGAAGAATTAGCCGT
TATTAATGATCAGTTTGGTGCGCCAACTGGCGCAGAGTTA
CTGGCTGATTGTACGGCACATGCTATTCGTGTGGCACTGA
ATAAACCGGAAGTCGCAGGCTTGTACCATCTGGTAGCTA
GTGGTACCACAACGTGGCACGATTATGCTGCGCTGGTTTT
TGAAGAGGCGCGCAAAGCAGGCATTCCCCTTGCACTCAA
CAAGCTCAACGCAGTACCAACAACAGCCTATCCTACACC
AGCTCGTCGTCCACATAACTCTCGCCTTAATACAGAAAA
ATTTCAGCAGAACTTTGCGCTTGTCTTGCCTGACTGGCAG
GTTGGCGTGAAACGAATGCTTAACGAATTATTTACGACT
ACAGCAATTTAATAGTTTITTGCATCTTGTTCGTAATGGTG
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Mo ta

Trinh tu

SEQ
D
NO.

GAGCAAGATGTATTAAAAGGAATGATGAAATGAAAACG

CGTAAAGGTATTATTTTGGCGGGTGGTTCTGGTACTCGTC
TTTATCCTGTGACGATGGCCGTCAGTAAACAGCTGTTACC
GATTTATGATAAACCGATGATCTATTACCCGCTCTCTACA
CTGATGTTAGCGGGTATTCGCGATATTCTGATTATCAGTA

CACCACAGGATACTCCTCGTTTTCAACAACTGCTGGGTGA |

CGGGAGCCAGTGGGGCCTGAATCTTCAGTACAAAGTGCA
ACCGAGTCCGGATGGTCTTGCGCAGGCGTTTATTATCGGT
GAAGAGTTTATTGGTGGTGATGATTGTGCTTTGGTACTTG
GTGATAATATCTTCTACGGCCACGACCTGCCGAAGTTAAT
GGACGTAGCTGTTAACAAAGAAAGTGGTGCAACGGTATT
TGCCTATCACGTTAATGATCCTGAACGTTATGGTGTCGTG
GAGTTTGATAATAACGGTACTGCAATTAGCCTGGAAGAA
AAACCGCTGGAACCAAAAAGTAACTATGCGGTTACTGGG
CTTTATTTCTATGACAATGACGTTGTGGAAATGGCGAAAA
ACCTTAAGCCTTCTGCCCGAGGTGAACTGGAAATTACCG
ATATTAACCGTATTTATATGGAACAAGGACGTTTGTCTGT
CGCTATGATGGGGCGTGGCTATGCATGGCTGGATACAGG
GACGCATCAAAGTCTTATTGAAGCAAGCAACTTCATTGC
CACCATTGAAGAGCGCCAGGGACTAAAGGTTTCCTGTCC
GGAAGAAATTGCTTATCGTAAAGGGTTTATTGATGCTGA
GCAGGTAAAAGTATTAGCCGAACCGTTGAAGAAAAATGC
TTATGGTCAGTATCTGCTCAAAATGATTAAAGGTTATTAA
TAAGATGAACGTAATTAAAACTGAAATTCCTGATGTGCT
GATTTTTGAACCAAAAGTTTTTGGGGATGAACGTGGCTTC
TTTITTGAGAGTTTTAATCAGAGGATTTTTGAAGAAGCAG
TAGGTCGTAAGGTTGAGTTTGTTCAGGATAACCATTCTAA
GTCCAGTAAAGGTGTTTTACGTGGTCTTCATTATCAGTTA
GAACCTTATGCTCAAGGAAAACTGGTGCGCTGTGTTGTTG
GCGAGGTTTTTGATGTTGCGGTTGATATTCGTAAATCGTC
ACCTACATTTGGGAAATGGGTTGGGGTGAATTTGTCTGCT
GAGAATAAGCGTCAGTTGTGGATTCCTGAGGGATTTGCA
CATGGTTTTTTGGTGCTGAGTGATTTAGCAGAAGTTTTAT
ATAAAACGAATCAATATTATGCTCCATCACATGAAAAAA
ATATTATATGGAATGACCTCTTGCTTAATATTAAATGGCC
GAGCACAGCACTGATCACTCTGTCTGATAAGGATGCAAA
TGGGGAAAGATTTGAACTAAGTGAGTTTTGAAATGTCTCT
CTTAAAACATAGTATATGGAATGTTGCGGGCTACTTTATA
CCAACATTAATTGCAATTCCCGCCTTTGGATTAATTGCGA
GGAAAATTGGTGTAGAACTATTTGGTTTGTATACGTTAGC
AATGATTTTTATAGGGTATGCAAGTATATTTGATGCTGGG
TTAACAAGAGCTGTTGTGCGTGAAATAGCATTACTAAAA
AACAGAGTGGACGATTGTAATACGATAATAGTAACTTCT
ATTATCGCTGTGATATTTTTAGGGTTTATCGGAGGCGGGG
GAGTGTTTCTGCTTAAAGGCGATATTATTGAACTGTTAAA
TATCTCACCAATATATTACGCCGATTCGATAAAGTCTCTA
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Mo ta

Trinh tu

SEQ
ID
NO.

GTATTATTATCATCTCTGATACCTGTATTCTTAGTCACGC
AAATACTATTAGCAGAGCTTGAGGGTCGGGAATATTTITG
GGATTCTAAATATACAAAAAAGTGTAGGGAATTCTTTAA
TTGCAGGGTTACCTGCATTATTTGTTTTAATTAATCAAAC
GCTTTTTTCTGCAATTATTGGTGTAGCGATTGCAAGAGTT
ATATGCTTGTGGTTAAGCTACATTATGAGCAGGGAAAGA
ATAACTATCGATATCTCATTTTTTTCAATAACTGTTTTAAA
GCGGTTATTTAGATATGGCGGGTGGGTAACTATAAGTAA
CATAATATCTCCTATATTAGCGAGTATGGATAGATTTATT
CTATCCCATATCCAGGGAGCATCAAAAATATCATTCTATA
CAGTCCCTAATGAGCTGGTAACTAGGCTTGGAATAGTTCC
AGGCTCTCTTGGGAAAGCTGTTTTTCCAAAATTAAGTCAT
GCAAGGAATTTTACAGCGTCATATGCAGAGCAAAAAAAA
GCTTATATATTAATGACTGTCATTGTAATGCCTTTGGTTTT
ATTTGTATATTATTACGCAAAGTTTATTTTAACATTGTGG
ATGGGGGCTGAGTATGCAGGGATTTCGGTCGAAATATTA
CGGATTATGCTTATAGGGTATATTTTTAACTGTTATTCAC
AAATCTCTTTTGCCAACATACAGGCCTTTGGAAAAGCAA
AATACACTGCATACATCCATATGATGGAATTTATTCCTITA
TTTGATAATGTTATATATAATTTCAAAGGAATATGGGGTT
ATTGGTGTTGCGTGGTTATGGACAATTCGAGTAATAATTG
ATTTTTTGATGCTTTTATATATGAGTTATCGTTGTAATAAT
CTTATGAAAAAAGGGTAGCCTGATGATATATATTGTGGT
ATTAAATTGGAATGGGGCTATAGATACCATTAATTGTGTT
AAAAGTTTAATGGATTTAAATGTTAGCGATTATAAAATTA
TCATTGTTGATAACTGTTCTATGGATAACTCATATGATAC
TATAAAAGAAAATCTTAATTCATTATATATTGCTGATAAA
AGTATCATTGAGGTGAAGTATGAGGATAGAAATAAATAT
AAAACCTTAGAAAACGATAAAATCATATTAATACAATCT
CCGCAAAATAATGGGTACGCAAGTGGTAATAATATTGGC
ATAGAGTTCGCTCTTAATCAGGAGAATATGAAATACGTC
TGGGTTCTGAATAATGATACTGAAGTGGATAAAGAGGCT
TTAACTCATTTAATTAGTAAATGTGATTCAGATAAAAGTA
TAGGGATTTGCGGTTCTCGTTTAGTCTATTTTGCCGACAG
AGAGATGCAGCAAGGACTAGGTGGGGTGCATAACAAAT
GGTTATGCACTACAAAAAATTATGAAATGGGAAGATTAG
TTTCCAAAAAATATGATGATGAAGTCATTAGTAATGATAT
AGATTATATAATTGGCGCATCGATGTTTTTCTCTAGAGAA
TGTTTGGAAACAGTTGGATTGATGAATGAAGAATATTTTT
TATACTATGAAGAGTTAGATATTTGCCTCAGAGCAAAAG
CAAAGAACTTTAAATTAGGTATTTGCTCAGAAAGTTTGGT
TTATCATAAAATAGGTGCAAGTACTGATGGGGGAAAGAG
CATGATGGCTGATCTTTGCTCAATAAAAAATAGGCTGGTC
ATTACAGAAAGGTTTTATCCCCAATATTATTGGACGGTAT
GGTTGTCACTTTTTGTTGTAGCATTTAACCGTGCTAGAAG
AGGTGAGTTTAATAAGATGAAAAGATGTTTGAATGTTAT
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MO ta

Trinh tu

SEQ
D
NO.

GTTTAACTTCAAACGAAACAAAGGTAGCAAATGCCATTA
GAATATGCACTTAATCATGGTGTTAATAAATCTATAGTTT
GATATGTTATTAAAGGGTATTTAATGAAAGTGGCTTTTTT
ATCTGCTTATGATCCACTATCTACATCCAGTTGGTCTGGC
ACACCTTATTATATGCTAAAGGCATTATCGAAGAGAAAT
ATTTCCATTGAAATATTAGGACCGGTAAATAGCTATATGA
TATACATGTTAAAAGTATATAAATTAATATTAAGGTGTTT
CGGAAAAGAATATGATTATAGTCATTCGAAGTTGCTTTCC
AGGTATTACGGTAGAATATTCGGTAGGAAATTAAAAAAA
ATTGATGGTTTGGATTTTATTATCGCACCTGCAGGTTCCT
CACAAATTGCTTTTTTAAAAACAACCATACCAATAATATA
TCTATCGGATACAACATATGATCAATTAAAAAGCTATTAT
CCGAATTTAAATAAAAAAACAATTATAAATGATGAGGAT
GCAAGTTTAATCGAACGCAAGGCTATTGAAAAAGCAACA
GTAGTATCTTTCCCATCTAAATGGGCAATGGATTTTTGCA
GGAATTATTACAGATTAGATTTTGATAAATTAGTTGAAAT
ACCATGGGGGGCTAATTTATTTGATGATATTCACTTTGCT
AATAAAAATATAATTCAAAAGAATAGTTATACTTGTCTTT
TCTTGGGAGTTGATTGGGAAAGAAAAGGTGGGAAAACAG
CCTTGAAAGCAATTGAATATGTAAGGCAGTTATATGGGA
TCGATGTTAGACTAAAAATTTGTGGATGTACTCCGAATCA
AAAGATTTTACCTACTTGGGTTGAATTAATTGATAAAGTA
GATAAAAATAACGTTGACGAATATCAGAAATTCATCGAT
GTGTTATCTAACGCTGATATACTTCTTTTACCAACCATTG
CTGAATGTTATGGAATGGTATTTTGTGAAGCTGCTGCTTT
TGGATTGCCTGTTGTCGCTACAGATACAGGTGGAGTCAGT
TCTATAGTTATCAACGAAAGGACGGGGATATTAATTAAA
GACCCGTTAGACTATAAGCACTTTGGAAATGCAATTCAT
AAAATAATTAGTTCCGTAGAGACTTATCAAAACTACTCCC
AAAACGCAAGAATTAGATATAATAATATATTGCATTGGG
ACAATTGGGCTAAAAAGATAATTGAGATTATGTATGAGC
ATAAGAATAGAAGAATCAAATAGCACAAAAAGAATTAT
ATGTTTATTTATACTTTTTCTTGTTTTCCCTGATTTTTTGTT
TTATACATTAGGGGTTGATAATTTTAGCATTTCAACGATA
ATCTCAATTACATTGCTTTTTGTTTTTTTAAGAGCTAAAA
ATATTTGCAAAGATAATTTTCTAATAATAGTAGCGTTATT
CATATTGTTGTGTTTTAACTGTTTGTTAAGTATGCTATTTA
ATATTGAACAGGCTTTAACATTTAAAGTTGTACTTTCAAT
ATATAGCATCTTAATAATGGCATACGTCTCCTCTTGTTAT
GCACAGACGTTGTGGTTATGTTCTGAAGAAATACTTAAG
AGATCCGTCTTTTATTTGTTCGCATTTCTTTGCCTTATTGG
CATTATAAGTATTCTTTTACAGAAGACTGAGATTATACAT
GATAAAAGTATGATTCTTTTTCCTGAACCATCAGCATTTG
CATTGGTTTTTATACCTATCTTTITCATTITTGTTTATACTAT
ACAAGAGGGGGGGGGCTACTATTGCTCTATATATTATCTT
TGGGTATTGCGTTAGGTATCCAGAATTTAACAATGTTGGT
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Trinh tu

SEQ
D
NO.

AGGCATTGTGATTAGTGTTTTTGTGATGAAAAAAATAACT
ATAAGGCAAACTATTGTTATACTTTTGGGGGCATGGATTIT
TTTCCATGATATTAAGTGATTTAGACATTTCTTACTATAC
ATCGCGGCTTGATTTTAAAAATACTACGAACCTATCAGTG
CTTGTATATCTTTCAGGAATTGAAAGAGCTTTCTTGAATT
TTATTACAAGTTATGGTCTTGGTATTGGTTTTCAACAAAT
GGGAGTGAATGGGGAGATAGGAATATATCAACAAATTTT
AGCTGAACTTGATGCCCCTATGTTAAATATATACGATGGC
TCATTTATTTCTTCTAAGTTAATATCTGAGTTTGGGGTTAT
TGGTGCATTAATGTGTATTTTCTATTTITTITTATITTTCCC
GATTTTATCTGCGTTTCAAAAAAAGTAAGAGATATTCACC
GCAGTATATTTTAGCATATAGCTTCTACATGTGTTTCTTC
ATCCCTCTTTTTATACGTGGTGCTGGTTATATAAACCCCT
ATGTGTTTATGTTATTTTCATCAATATTTTTGTGCAAATAT
CACGCTAAAAATATCTTGATGAAATCTAATGTCCAGATA
GCTATATAATAGTAGATTATATTATCATTATCACGTAAAT
TACATATTAATAGCATATATGATAACTAGGACATAAATA
ATGTGCATTAAAAAAAAACTTAAGTTAATTAAACGATAT
GGCCTTTATGGTGGTCTTAGGCTTCTTAAAGATATATTCT
TAACAAAATTTTTATTTTGTTCAAATGTTAGGATTATTAG
ATTTCCATGTTATATTAGAAAAGATGGAAGTGTTAGTTTT
GGAAAAGGTTTTACATCAGGTGTAGGATTACGAGTTGAT
GCATTTATGGATGCCGTAGTTTCCATTGGAGAAAATGTTC
AAATTAATGACTATGTTCACATCGCGGCTATTAATAATGT
CATTATTGGTAGAGATACATTAATAGCAAGTAAAGTATTT
ATTAGTGATCATAATCATGGTATTTTTTCTAAATCCGATA
TCCATAGTTCACCAACTATTATTCCTTCGTCTAGGCCCCTT
GAATCTGCACCTGTGTATATTGGAGAGCGTGTGTGGATTG
GCGAAAATGTGACAATATTACCAGGTGCGTGTATAGGTA
ATGGTGTAGTTATTGGCGCAAACAGTGTTGTTCGTGGTGA
GATTCCTAATAATGTGATCATTGCTGGTGTTCCAGCTAAA
ATTGTTAAAAAATATAACTATGAGCGTATGCAATGGGAA
AGAATATAGTTGTAATATCGGCTGTTAATTTTACAACCGG
AGGCCCCTTTACCGTACTAAAAAATGTGCTTACAGCAACT
AAAGATAGAGCCGAATGTAAATTTATTGCACTGGTTCAT
AGCTCTGCTGAACTAATGGAATTATTTCCGTGGGTTGAAT
TTATAGAGTATCCAGAAGTCAAGTCTTCGTGGGTTAAAA
GATTATATTTCGAATATATAACTTGCAATAGATTATCTAA
GGTGATTAAGGCAACTCATTGGGTATGCTTACATGATATT
ACAGCAAATGTTAGTGTACCCTATAGATTTGTTTATTGCC
ACAATCCTGCACCGTTCTATAAATATTTAAGCTATCGAGA
TATTATAGGAGAACCTAAATTTTATCTTTTTTATCTTTITIT
ATGGGCTTTTATACAATATCAATATAAAAAAGAACACAG
CAGTTTTTGTTCAGCAGCAGTGGCTAAAAAAAGAATTCG
AAAAAAAATATAAGTTAAAGAATGTTGTTGTTAGTCGCC
CTGAAGATATTTGCCCTTTTGAAAGTGATGGTTTGGTAAG
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Trinh tu

SEQ
D
NO.

AAATAATAATAAAAAGGATGTGAGGATATTTTACCCAGC
AGTGCCCCGTATATTTAAAAACTTTGAAGTTATCATACGT
GCTGCACAAATATTACAAGATAAAAATATTCATTTTTATC
TTACTTTTGATGGTACTGAAAATAAGTATGCAAAAAGAA
TATATAAATTAGCTTCCGAACTGAAAAATGTACATTTCCT
CGGTTACCTTAATGCAACCGAGATGGTTAACTTTTATCAA
GATTCAGATATTATTTGTTTCCCATCGAAACTAGAAACGT
GGGGATTACCATTATCAGAAGCTAAAACATACAAAAAAT
GGATATTTGCGGCAGACTTACCTTATGCTCATGAAGTTTT
ATATAACTATTCAAAAACTAGATATTTTCCATTTGACGAT
GAGAAAATACTTGTTCGCTACATATTAGAGTACACAAGT
AAAAATATGCATGAAGATATAAAAAATAGTAGGGTGAAT
TTTAATAATGATGCATTGACTGGTTTTGAACAGTTTATTG
AATATATCCTCAAGGGGAACTGACGTGGTTTATATTATAA
TCGTTTCACATGGCCATGATGACTATATAGAAAATCTTTT
ATTAAATTTAAAGTTGCCCTCTGGAAGATTTAAAATAATA
GTTCGTGATAACAAAAGTTCAATGGTTTTAAAAAAAACA
TGCGAAAAAAATTGCGTAACCTATTTGCATGGAGGGCAA
TATGGATTTGGACATAATAATAACATAGCAGTGTCATAT
ATAATTAATAACTTCATGATTATGAATAATGATTATTTITC
TCTTTCTTAACCCCGATGTATTCATAACCAGTGAAAGTTT
GATTAATTATGTTGATTATATAATTAGTAATGATTATAAG
TTTAGCACATTATGTCTTTATCGAGATTTTACTAAAAGCA
AACATGATTATTCAATACGGAGTTTTCCAACTTTATATGA
TTTTCTTTGTTCTTTTTTATTGGGGGTGAATAAAAGTAAA
ATTAAGAAGGAAAATATACTTTCTGATACTGTAGTTGATT
GGTGTGCTGGCTCATTTATGCTTATTCATGCTTTAAGTTTC
TTAAATGTGAATGGTTTTGATCAAAAATATTTTATGTATT
GTGAAGATATTGACCTTTGTATGCGTTTAAAATTAAGTGG
AGTAGATCTTTACTATACTCCCCATTTTGATGCTATTCATT
ATGCGCAGCATGAAAATAGAAGAATATTTACTAAAGCAT
TTCGATGGCATATAAGGAGTATTACGCGCTACATATTACG
GAAACCAATTCTTTCTTATAAAAACTATAGAAAAATTAC
ATCCGAACTGGTAAAGTGA

Protein EPA
dugc khtr doc
tinh chua 4
trinh ty diéu
hoa quéd trinh
N-glycosyl

duge lam tdi

uu hoa

GSGGGDQNATGSGGGKLAEEAFDLWNECAKACVLDLKDG
VRSSRMSVDPAIADTNGQGVLHYSMVLEGGNDALKLAIDN
ALSITSDGLTIRLEGGVEPNKPVRYSYTRQARGSWSLNWLV
LoNHEKPSNIKVFIHELNAGNQLSHMSPIYTIEMGDELLAKL
ARDATFFVRAHESNEMQPTLAISHAGVSVVMAQAQPRREK
RWSEWASGKVLCLLDPLDGVYNYLAQQRCNLDDTWEGKI
YRVLAGNPAKHDLDIKDNNNSTPTVISHRLHFPEGGSLAAL
TAHQACHLPLEAFTRHRQPRGWEQLEQCGYPVQRLVALYL
AARLSWNQVDQVIRNALASPGSGGDLGEAIREQPEQARLAL
TLAAAESERFVRQGTGNDEAGAASADVVSLTCPVAKDQNR
TKGECAGPADSGDALLERNYPTGAEFLGDGGDVSFSTRGTQ
NWTVERLLQAHRQLEERGYVFVGYHGTFLEAAQSIVFGGV

13
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hoa qué trinh

N-glycosyl hoa

duoc chon tir axit amin ty nhién bét ky trr Pro

SEQ
Mo ta Trinh tu ID
NO.
RARSQDLDAIWRGFYIAGDPALAYGYAQDQEPDARGRIRN
GALLRVYVPRWSLPGFYRTGLTLAAPEAAGEVERLIGHPLP
LRLDAITGPEEEGGRVTILGWPLAERTVVIPSAIPTDPRNVGG
DLDPSSIPDKEQAISALPDYASQPGKPPREDLKLGSGGGDQN
AT
Trinh ty diéu | Asn-X-Ser(Thr), trong d6 X c6 thé 12 axit amin bat ky trir Pro 14
hoa qud trinh
N-glycosyl hoa
Trinh tu diéu | Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z doc 14p v6i nhau | 15

Tat c& cac phuong an trén diy theo sang ché dugc mo ta chi véi muc dich

minh hoa cho sang ché, va ngudi c6 hiéu biét trung binh trong linh vyc ndy s& nhén

ra rang, hodc c¢6 thé x4c dinh duoc chi bing cach str dung céc thir nghiém thong

dung, cac phuong an trong dwong vé mit gia tri sb d6i véi cac phuong an da dugce

mo ta. Do d9, tat ca cac phuong an nay bi coi 1a nam trong pham vi ctia sang ché va

yéu cau bao ho kém theo duéi day.

T4t ca céc tai liéu tham chiéu (bao gdm don yéu ciu cép patent, cic patent,

va céc cong bd khac) duoc din theo sang ché duge két hop vao ban mé ta nay béng

cach vién dan toan bd ndi dung cta ching.

Mot sb phuong an cu thé theo sang ché

Phuong 4n 1

1. Té bao chii khdng nhan chia:
a. cum gen rfb(upecl38) (SEQ ID NO:12), cum gen

rfb(upec163), hodc cum gen rfb(upecl77);

NO:14).

b. trinh tu nucleotit ma hoa oligosacaryl transferaza; va

c. trinh tu nucleotit ma hoa protein mang chira trinh tu diéu

hoa Asn-X-Ser(Thr), trong d6 X c¢6 thé 13 axit amin bat ky trir Pro (SEQ ID

2. Té bao cha khong nhén chira:
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a. rmiB, rmiD, rmlA, rmlIC, wzx, wekA, wekB, wzy, wbbJ,
wbbK, va wbbL;
b. trinh tu nucleotit m& hoa oligosacaryl transferaza;
c. trinh tu nucleotit ma hoa protein mang chira trinh ty diéu
hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bét ky trir Pro (SEQ ID
NO:14).
3. Té bao chu khong nhan chira:
a. trinh tu nucleotit ma hda:
i, dTDP-Glucoza 4,6-dehydrataza;
ii, dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza;
iii, ~ Glucoza-1-phosphat thymidylyltransferaza;
iv, dTDP-4-dehydrorhamnoza 3,5-epimeraza;
v, Flippaza ctia khang nguyén O;
vi,  dTDP-Rha:Glc-Rha(Ac)-GlcNAc-UPP  o-
1,3-rhamnosyltransferaza;
vii, UDP-Glc:Glc-Rha(Ac)-GIcNAc-UPP (-
1,6- glucosyltransferaza;

viii, Polymeraza cia khang nguyén O;

ix, O-axetyl transferaza;
X, UDP-GlIc:Rha-GlcNAc-UPP a-1,3-
glucosyltransferaza va
xi, dTDP-Rha: GlcNAc-UPP a-1,3-
rhamnosyltransferaza;
b. trinh tu nucleotit ma héa oligosacaryl transferaza;
c. trinh tu nucleotit m& hda protein mang chira trinh tu didu

hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bat ky trir Pro (SEQ ID
NO:14).
4, Té bao chi theo muc 3, trong d6:

a. dTDP-Glucoza 4,6-dehydrataza chira trinh ty axit amin
ma it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
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91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% gidng vé&i
dTDP-Glucoza 4,6-dehydrataza duoc mé héa bang SEQ ID NO:1;

b. dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza chtra trinh ty
axit amin ma it nhit 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100%
giéng v6i dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza dugc ma hoa bang SEQ
ID NO:2;

c. Glucoza-1-phosphat thymidylyltransferaza chtra trinh tu
axit amin ma it nhit 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100%
gidng vé6i Glucoza-1-phosphat thymidylyltransferaza dugc ma hoa bing
SEQ ID NO:3;

d. dTDP-4-dehydrorhamnoza 3,5-epimeraza chua trinh tu
axit amin ma it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100%
gibng voi dTDP-4-dehydrorhamnoza 3,5-epimeraza dugc ma héa biang SEQ
ID NO:4;

e. flippaza cia khang nguyén O chira trinh ty axit amin ma
it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% gibng v&i flippaza
cta khang nguyén O duoc ma hoa bang SEQ ID NO:5;

f. rhamnosyl transferaza cia (xi) chua trinh tu axit amin
ma it nhét 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% gibng véi
rhamnosy] transferaza dugc ma hoa béng SEQ ID NO: 6;

g. glucosyltransferaza cta (xii) chua trinh ty axit amin ma
it nhit 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% gibng véi
glucosyltransferaza dugc ma hoa bang SEQ ID NO:7;

h. polymeraza cta khang nguyén O chtra trinh ty axit amin

ma it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
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91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% gibng vé&i

polymeraza ctia khang nguyén O dugc mé hoa bang SEQ ID NO:8;

i O-axetyl transferaza chira trinh ty axit amin ma it nhat

80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,

93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% gibng véi O-axetyl

transferaza dugc ma héa bang SEQ ID NO: 9;

j glucosyltransferaza cuia (x) chtra trinh tyr axit amin ma it

nhét 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% giéng véi

glucosyltransferaza duge ma héa bang SEQ ID NO:10: va

k. rhamnosyltransferaza cia (xi) chira trinh ty axit amin ma

it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic 100% giéng véi

rhamnosyltransferaza dugc ma héa bang SEQ ID NO:11.

5. Té bao chu theo muc bét ky trong s& cac muc tir 1 dén 4, trong do té
bao chu 1a Escherichia coli.

6. Té bao chu theo myc 5, trong d6 it nhit mét trong sd céc gen waal,
gen gtrA, gen gtrB, gen gtrS, va cum rfb duoc loai bd hodc lam bat hoat chirc ning
tir hé gen té bao chi.

7. Té bao chu theo muc bét ky trong sb cac muc tir 1 dén 6, trong d6
protein mang dugc chon tir nhdm bao gbm ngoai doc t& A dugc khir doc tinh cia P.
Aeruginosa (EPA), CRM197, protein gén két maltoza (MBP), giai doc t bach cu,
giai doc t6 ubn vén, tan huyét t6 duoc khir doc tinh cta S. Aureus, yéu t6 két cum
A, yéu t6 két cum B, FimH cta E. coli, FimHC cta E. coli, doc t6 duong rudt
khong bén nhiét cua E. coli, bién thé duogc khir doc tinh cua doc t6 dudng rudt
khong bén nhiét cua E. coli, tiéu don vi B ctia ddc t6 cholera (CTB), doc td cholera,
bién thé dugc khtr doc tinh ctia doc t6 cholera, protein Sat ciia E. coli, viing chd clia
protein Sat clia E. coli, Pneumolysin cta Streptococcus pneumoniae va bién thé
dugce khir ddc tinh cua chiing, AcrA cta C. jejuni, va glycoprotein ty nhién cta C.

jejuni.
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8. Té bao chi theo muyc bt ky trong sb cac muc tir 1 dén 7, trong d6
protein mang chira trinh tur diéu hda qua trinh N-glycosyl héa dugc 1am t6i wu hoa,
Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z ddc 1ap véi nhau dugc chon tir axit
amin ty nhién bt ky trir Pro (SEQ ID NO:15).

9. Té bao chu theo muyc bat ky trong s6 cac muyc tir 1 dén 8, trong d6
protein mang chtra mét hogc nhiéu trinh tu didu hoa dugc bd sung bang cach tai td
hop.

10.  Té bao chu theo muc bt ky trong s& cac muc tir 1 dén 9, trong d6
protein mang chira trinh tu tin hi¢u (trinh tu dich) dé huéng protein mang vao trong
chu chét cta té bao chu.

11.  Té bao cha theo muc 10, trong d6 trinh tu tin hiéu dugc chon tir nhém
bao gbém trinh tyr tin hidu tir DsbA ctia E. coli, porin A 16p mang ngoai cla E.coli
(OmpA), protein gén két maltoza ctia E.coli (MalE), pectat lyaza cua Erwinia
carotovorans (PelB), Flgl, NikA, hodc endoxylanaza cia Bacillus sp. (XynA), doc
t6 LTIIb dudng rudt khong bén nhiét ciia E. coli, endoxylanaza XynA cta Bacillus,
hodc flagellin cta E.coli (Flgl).

12.  Phuong phap san xuét protein mang dugc N-glycosyl hoa, phuong
phap nay bao gdm budc:

a. nudi cdy t& bao chii theo muc bat ky trong s& cac muc tir

1 d&én 11;va

b. tinh ché protein mang dugc N-glycosyl héa.

13.  Protein mang dugc N-glycosyl hoa dugc tao ra bdi phuong phap theo
muc 12.

14.  Protein mang dugc N-glycosyl hoa theo muc 13 chia hop chit co6
cong thirc O25B sau day:

D-Glc

“{—’ D-Glc — L-Rha2Ac — D-GlIcNAc %—>
T n

L-Rha
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trong d6 n 1a sb nguyén c6 gié tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1
dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén
25,10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hozc 15 dén 20,

15.  Protein mang dugc N-glycosyl hoa theo muc 13 chira hop chit c6
cong thirc O25B’ sau day:

D-Glc
Bl6
B o (04
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 n1
ocT 3
L-Rha

trong d6 n 14 s& nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dén 20, 1

dén 15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén

25, 10 dén 25, 15 dén 25, 20 &n 25, 10 dén 20, hodc 15 dén 20.

16. Khang nguyén O dugc phan lap tr chung O25B nhu upecl3s,
upec163, hodc upecl77.

17.  Protein mang dugc tao lién két théng qua nguyén ti N véi khang
nguyén O theo muc 15.

18.  Hdn hop cua dai phan tir duoc phan 1ap chita ciu tric c6 cong thirc
025B sau day:

D-Glc

‘{—> D-Glc — L-Rha2Ac — D-GIcNAc J!—>
T n

L-Rha

trong d6 n 13 s6 nguyén c6 gia tri ndm trong khoang tlr 1 dén 30, 1 dén 20, 1
dén 15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén 25, 10
dén 25, 15 @én 25, 20 dén 25, 10 dén 20, hodc 15 dén 20.
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19.  Hbn hop cta dai phan tir dugc phan 1ap chira cdu tric c6 cong thirc
025B’ sau day:
D-Glc
ﬁl6
B o a
D-Glc — L-Rha2Ac ——> D-GIcNAc
4 T 1,3 1,3 n1

of 3
L-Rha
trong d6 n 1 s6 nguyén c6 gié tri nim trong khoang tir 1 dén 30, 1 dén 20, 1
dén 15,1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dn 30, 5 d&én 25, 10
dén 25, 15 @én 25, 20 dén 25, 10 dén 20, hodc 15 dén 20.

20.  Duogc phim chita dai phan tir chita cdu tric c¢6 coéng thitc O25B sau

day:
D-Gllc
+ D-Glc — L-Rha2Ac — D-GIcNAc ‘}—>
T n
L-Rha

trong d6 n 13 sb nguyén c6 gia tri nim trong khoang tir 1 dén 30, 1 dén 20, 1
dén 15,1 dén 10, 1 dén 5, 10 dn 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 d&én
25,10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hodc 15 dén 20.

21.  Dugc phdm chira dai phén tir chita cu tric c¢6 cong thite 025B’ sau

day sau day:
D-Glc
Bl 6
B o (04
p D-Glc ——>1 3 L-Rha2Ac ——>1 3 D-GlcNAc 1
OLT 3 n
L-Rha
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trong d6 n 14 s6 nguyén c6 gia tri ndm trong khoang tir 1 dén 30, 1 dn 20, 1

dén 15, 1 dén 10, 1 dén 5, 10 dén 30, 15 dén 30, 20 dén 30, 25 dén 30, 5 dén

25, 10 dén 25, 15 dén 25, 20 dén 25, 10 dén 20, hogc 15 dén 20.

22.  Duoc phim theo muc 20, trong d6 cAu tric c¢6 cong thirc 025B duge
lién két cong hoa tri v6i gbe Asn trong protein mang.

23.  Dugc pham theo muc 21, trong d6 céu tric cé cong thirc 025B° duge
lién két cong hoéa tri véi gbe Asn trong protein mang.

24.  Duoc phdm theo muc 20 hozc 21, trong d6 gdc Asn ndm trong trinh tur
didu hoa Asn-X-Ser(Thr), trong d6 X c6 thé 13 axit amin bat ky trir Pro (SEQ ID
NO:14).

25.  Té bao chi khong nhan theo muc bat ky trong sb cac muc tir 1 dén 11,
trong d6 oligosacaryl transferaza néu trén khong twong ddng véi t€ bao chil.

26. Té bao chu khéng nhén cia 1 dén 11, trong d6 oligosacaryl
transferaza néu trén 1a C. jejuni oligosacaryl transferaza, pg/B.

27.  Té& bao chi khéng nhén theo muc bét k¥ trong s6 cac muc tir 1 d&én 11,
trong d6 protein mang néu trén khong twong dong vdi té bao chil.

28.  Té& bao chi khong nhén theo muc bét ky trong s6 cac muyc tir 1 dén 11,
25, 26, hodc 27, trong d6 protein mang néu trén khdng phai 1a protein E. coli.

29.  Phuong phép tao ra oligosacarit chira L-Rha(2Ac), bao gdbm budc 1
sacarit hodc oligosacarit véi rhamnosyl transferaza chita SEQ ID NO:11, trong do6
sacarit hodc oligosacarit chtra dau cubi D-GIcNAc.

30.  Phuong phap theo muc 29, trong d6 L-Rha(2Ac) va D-GIcNAc dugc
tao lién két thong qua lién két alpha 1, 3.

31.  Phuong phap theo muc 29, trong d6 budc G néu trén xay ra trong dng
nghiém (in vitro).

32.  Phuong phap theo muc 29, trong d6 oligosacarit néu trén dugc tao ra
trong t& bao chi ma biéu hién tai t6 hop rhamnosyl transferaza cha SEQ ID
NO:11.

Phuong dan 2
1. Ché pham chira (i) phic hop sinh hoc 025B, chira khang nguyén O25B cua

E.coli dugce lién két cong hoa tri véi gbc Asn ctia protein mang, (ii) phirc hop sinh
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hoc O1A, chira khang nguyén O1A cua E.coli dugc lién két cong héa tri véi gbe
Asn cua protein mang, (iii) phirc hgp sinh hoc 02, chtra khang nguyén O2 cua
E.coli dugc lién két cong hoa tri voi gbe Asn clia protein mang, va (iv) phttc hop
sinh hoc 06, chira khang nguyén 06 cta E.coli duoc lién két cong hoa tri véi gbe
Asn cua protein mang.

2. Ché pham theo muc 1, trong d6 khang nguyén O25B, khang nguyén O1A,
khang nguyén 06, va khang nguyén 02 14n lugt chira cic cong thirc sau day:

a. Cong thirc O25B°

D-Glc
Bl 6
B o o
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 n1
OLT 3
L-Rha

b. Coéng thuc O1A’

p ) o p
- — |- L-Rha — D-GIcNA
‘;{VLRT 13 LRha1—,3-> a 14 cNAc n1

Bl 2
D-ManNAc

c. Cong thie O6GIc’

o B
TZF D-GalNAc 1—2—» D-Man -B—> D-Man 1—3—» D-GIcNAc %

, 1,4
n
BT‘I,Z

D-Glc
d. Cong thtrc 02’

B o
L-Rha L L-Rha— L-Rha B—» D-GIcNAc
3 T 1,2 1,3 1,4 1

n
al2
D-Fuc3NAc
3. Ché phém theo muc 1 hodc 2, trong d6 protein mang dugc chon tir nhém bao

gdm ngoai ddc t6 A dugc khir ddc tinh ciia P. Aeruginosa (EPA), CRM197, protein
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gin két maltoza (MBP), giai doc tb bach ciu, giai doc t6 udn vén, tan huyét t6 duoc
khtr d6c tinh cua S. Aureus, yéu t6 két cum A, yéu t6 két cum B, FimH cua E. coli,
FimHC cta E. coli, doc tb dudng rudt khong bén nhiét ctia E. coli, bién thé dugc
khir doc tinh cta doc tb dudmg rudt khong bén nhiét cta E. coli, tiéu don vi B ctia
ddc t6 cholera (CTB), doc t6 cholera, bién thé dugc khir doc tinh ciia doc td
cholera, protein Sat ctia E. coli, ving chd cia protein Sat cua E. coli, Pneumolysin
cla Streptococcus pneumoniae va bién thé duogc khir doc tinh ctia chiing, AcrA ciia
C. jejuni, va glycoprotein tu nhién cua C. jejuni.

4, Ché phim theo muc 3, trong d6 protein mang 13 EPA dugc khir doc tinh,
CRM197, hoac MBP.

5. Ché phim theo muc bt ky trong sd cac muc tir 1 dén 4, trong d6 gbc Asn
clia protein mang nim trong trinh ty diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong
d6 X va Z ddc lap véi nhau duge chon tir axit amin tuw nhién bét ky trir Pro (SEQ ID
NO:15).

6. Phuong phap diéu tri su nhiém tring cho d6i twong méic Escherichia coli
gdy bénh ngoai dudng rudt, trong d6 phuong phap niy bao gdm budc st dung cho
d6i twong luong hitu hiéu cta ché phim theo muc bét ky trong s6 cac muc tir 1 dén
5.

7. Phuong phép ngin ngira sy nhidm tring cho ddi tugng méic Escherichia coli
gdy bénh ngoai dudng rudt, trong d6 phuong phap nay bao gdm budc sir dung cho
d6i twong lugng hitu hiéu cta ché pham theo muc bét ky trong sb cac muc tir 1 dén
5.

8. Phuong phép tao ra dap tng mién dich cho d6i twong chéng lai Escherichia
coli gdy bénh ngoai dudng rudt, trong d6 phuong phép niy bao gdm budc sir dung
cho dbi twong lugng hitu hiéu ctia ché phim theo muc bét ky trong s6 cac muc tir 1
dén 5. ‘

9. Phuong phép tao ra sy san xuét khang thé thuc bao opsonin cho ddi tuong
ma ddc hiéu v6i Escherichia coli gdy bénh ngoai dudng rudt, trong d6 phuong phap
nay bao gdm budc st dung cho dbi tuong luong hitu hidu ctia ché phim theo muc

bét ky trong sb cac muc tir 1 dén 5.
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10.  Phuong phép theo muc 6, 8, hodc 9, trong d6 d6i twong néu trén dugc chin
doan méc phai su nhidm tring dudng tiét niéu.

11.  Phuong phép theo muc 7, 8, hoic 9, trong d6 dbi tuong c6 nguy cu phét trién
su nhiém tring dudng tiét niéu.

12.  Phuong phép theo muc 6, 8, hodc 9, trong d6 dbi twong néu trén dugc chén
doan méc phai sy nhidm tring huyét.

13.  Phuong phap theo muc 7, 8, hoic 9, trong d6 ddi tugng c6 nguy cu phat trién
su nhiém tring huyét.

14.  Phuong phap theo muyc 6, 8, hodc 9, trong d6 dbi twong néu trén duge chin
doan mic phai sy nhiém tring.

15.  Phuong phap theo muc 7, 8, hoic 9, trong d6 ddi tugng c6 nguy cu phat trién
su nhiém tring.

16. Phuong phép theo muc bat ky trong sb cic muc tir 6 dén 16, trong d6 doi

tuong 13 nguoi.
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YEU CAUBAO HOQ

1. Ché pham chira phirc hop sinh hoc ciia khang nguyén O25B cua E.coli dugc lién
két cong hoéa tri v6i protein mang, trong d6 khang nguyén O25B cia E.coli chia

cdu tric c6 cong thirc 025B’ sau day:

D-Glc
B|6
B o 04
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 ol
OLT 3
L-Rha

trong d6 n 1a s& nguyén tir 1 va 30.
2. Ché phim theo diém 1, trong d6 khang nguyén O25B cua E.coli duoc lién két
cdng hoéa tri véi gbc Asn trong protein mang.
3. Ché phim theo diém 1 hosc 2, trong d6 protein mang dugc chon tir nhém bao
gém ngoai doc t& (Exotoxin) A dugc khir doc tinh cta P. Aeruginosa (EPA),
CRM197, protein gin két maltoza (MBP), giai doc t6 bach cdu, giai doc t6 udn van,
tan huyét td A dugc khtr doc tinh cia S. Aureus, yéu t6 két cum A, yéu t6 két cum
B, FimH cua E. coli, FimHC cua E. coli, doc tb dudng rudt khong bén nhiét cia E.
coli, bién thé duogc khir doc tinh ciia doc t6 duong rudt khong bén nhiét cua E. coli,
tiéu don vi B cta ddc t6 cholera (CTB), doc t§ cholera, bién thé dugc khir doc tinh
cia doc td cholera, protein Sat cia E. coli, ving chd cla protein Sat cia E. coli,
Pneumolysin ctia Streptococcus pneumoniae va bién thé dugc khir doc tinh cta
chiing, AcrA cta C. jejuni, va glycoprotein ty nhi€n cta C. jejuni.
4. Ché phdm theo diém bat ky trong s cac diém tir 1 dén 3, trong d6 protein mang
1a EPA duogc khr doc tinh.
5. Ché pham theo diém 4, trong d6 khang nguyén O25B lién két cong hoa tri voi
gbc Asn trong EPA dugc khir ddc tinh, va gbc Asn ciia protein mang nim trong
trinh ty diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong 6 X va Z doc l4p véi nhau
dugc chon tir axit amin tu nhién bat ky trir Pro (SEQ ID NO:1 5).
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6. Té bao chi khong nhan tai tb hop dé tao ra phirc hop sinh hoc clia khang nguyén
025B cua E.coli lién két cong hoa tri v6i protein mang, chira:
a) trinh ty nucleotit chita cum gen rfb m& héa cho khang nguyén O25B cua E.coli,
trong d6 cum gen rfb mé hoa:

i, dTDP-Glucoza 4,6-dehydrataza;

ii, dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza;

iti,  Glucoza-1-phosphat thymidylyltransferaza;

iv,  dTDP-4-dehydrorhamnoza 3,5-epimeraza;

v, Flippaza ctia khang nguyén O;

vi,  dTDP-Rha:Glc-Rha(Ac)-GIcNAc-UPP a-1,3-

rhamnosyltransferaza;

vii,  UDP-Glc:Glc-Rha(Ac)-GlcNAc-UPP B-1,6-

glucosyltransferaza;

viii, Polymeraza cua khang nguyén O;

ix, O-axetyl transferaza;

X, UDP-Glc:Rha-GlcNAc-UPP a-1,3-glucosyltransferaza va

xi, dTDP-Rha: GIcNAc-UPP a-1,3-rhamnosyltransferaza;
b) trinh ty nucleotit m& hda oligosacaryl transferaza; va
¢) trinh ty nucleotit m& héa cho protein mang trong dé protein mang chura trinh tur
didu hoa Asn-X-Ser(Thr), va X 13 axit amin ty nhién bat ky trir Pro (SEQ ID
NO:14).
7. Té bao chii khong nhén tai td hop theo diém 6, trong d6 trinh tu nucleotit cia (c)
m3 hoa cho protein mang chira trinh tu diéu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong
d6 X va Z doc 1ap duge chon tir axit amin tu nhién bat ky trir Pro (SEQ ID NO:15).
8. Té bao chui khong nhén téi t6 hop theo diém 6, trong d6 trinh tu nucleotit cia (a)
chita cac gen rmiB, rmID, rmlA, rmIC, wxz, wekA, wekB, wzy, wbbJ, wbbK, va
wbbL.
9. Té bao chi khong nhan ti td hop theo diém 6, trong d6 trinh tw nucleotit cia (a)
bao gdm cum gen 7/b c6 trinh tw nucleotit SEQ ID NO: 12.
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10. T& bao chu khong nhan téi t& hop theo diém 6, trong d6 it nhit mot trong s6 cac
gen waal, gen gtrA, gen gtrB, gen gtrS, hodc cum 7fb dugc loai b tir hodc lam bét
hoat chirc nang trong hé gen cua té bao chi nay.
11. Té bao chii khong nhan tai td hop theo diém bét ky trong s6 cac diém tir 6 dén
10, trong d6 protein mang dugc chon tir nhom bao gbm ngoai doc t6 A duogc khir
d6c tinh cua P. deruginosa (EPA), CRM197, protein gin két maltoza (MBP), giai
doc t5 bach cu, giai doc t5 ubn van, tan huyét t6 A duge khr doc tinh cua S.
Aureus, yéu td két cum A, yéu t6 két cum B, FimH cua E. coli, FimHC cta E. coli,
doc t6 duong rudt khong bén nhiét ciia E. coli, bién thé duge khir doc tinh cia doc
t6 duong rudt khong bén nhiét cia E. coli, tidu don vi B ctia doc t6 cholera (CTB),
doc td cholera, bién thé dugce khir doc tinh ctia doc t6 cholera, protein Sat ctia E.
coli, ving chd cua protein Sat cia E. coli, Pneumolysin cua Streptococcus
pneumoniae Vi bién thé dugc khtr doc tinh cua chung, AcrA cta C. jejuni, va
glycoprotein tu nhién cua C. jejuni.
12. Té bao chu khong nhan tai t6 hop theo diém bét ky trong s§ cac diém tir 6 dén
11, trong 6 t& bao chi 13 t6 bao chi E. coli. |
13. Phuong phép san xuit phirc hop sinh hoc ctia khang nguyén O25B ciia E.coli
lién két cong hoa tri véi protein mang, phuwong phap ndy bao gdm cac bude:
a) nudi cdy té bao chu theo diém bét ky trong s6 cac diém tir 6 dén 12 trong
didu kién san xuét phirc hop sinh hoc; va
b) tinh ché phirc hop sinh hoc nay.
14. Phirc hop sinh hoc cua khang nguyén O25B cua E.coli lién két cong hoa tri véi
protein mang, trong d6 phtrc hop sinh hoc nay dugc san xuét theo phuong phép bao
gbm:
a) nudi cdy té bao chu khéng nhén tai td hop trong diéu kién san xuét phirc
hop sinh hoc, € bao chii nay chira:
i. trinh tu nucleotit chira cum gen /b ma hda cho khang nguyén O25B cua E.coli,
trong d6 cum gen 7fb ma hoa:
a. dTDP-Glucoza 4,6-dehydrataza;
b. dTDP-6-Deoxy-D-Glucoza 3,5-epimeraza;
¢. Glucoza-1-phosphat thymidylyltransferaza;
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d. dTDP-4-dehydrorhamnoza 3,5-epimeraza;

e. Flippaza ctia khang nguyén O;

f. dTDP-Rha:Glc-Rha(Ac)-GIcNAc-UPP a-1,3-rthamnosyltransferaza;

g. UDP-Glc:Glc-Rha(Ac)-GlcNAc-UPP B-1,6- glucosyltransferaza,

h. Polymeraza ctia khang nguyén O;

i. O-axetyl transferaza;

j. UDP-Glc:Rha-GlcNAc-UPP a-1,3-glucosyltransferaza va

k. dTDP-Rha: GlcNAc-UPP o-1,3-rhamnosyltransferaza;
b) trinh tw nucleotit mé hoa oligosacaryl transferaza; va
¢) trinh tu nucleotit m& héa cho protein mang, trong d6 protein mang chira trinh ty
didu hoa Asn-X-Ser(Thr), va X 1 axit amin ty nhién b4t ky trir Pro (SEQ ID
NO:14); va

b) tinh ché phtrc hop sinh hoc nay.

15. Ché phdm chtra phirc hop sinh hoc theo diém 14.
16. Ché pham chtra phtic hop sinh hoc ctia khang nguyén O25B cuia E.coli lién két
cong hoa tri v4i protein mang, (ii) phirc hop sinh hoc cia khang nguyén O1A cua
E.coli dugc lién két cong héa tri véi protein mang, (iii) phitc hop sinh hoc cua
khéng nguyén O2 cla E.coli dugc lién két cong hoa trj véi protein mang, va (iv)
phttc hop sinh hoc ciia khang nguyén O6 lién két cong hoa tri v6i protein mang,

trong d6 khang nguyén O25B clia E.coli chira cAu triic ¢6 cong thirc 025B’:

D-Glc
BlG
B o (04
D-Glc —» L-Rha2Ac — D-GIcNAc
4 1,3 1,3 n1
&TB
L-Rha

trong d6 n 13 s6 nguyén tir 1 va 30.
17. Ché phim theo diém 16, trong d6 khéng nguyén O’lA, khéng nguyén 06, va
khang nguyén O2 lan luot chira cong thic sau ddy:
a) cong thuc O1A°
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B o o B
- - -R D-GIcNA
‘3{>L RT?L RhaTL ha1—A—> IcN C%T

Bl 2
D-ManNAc ,
b) cong thirc O6Glc’
o o B B
D-GalNAc ——» D-Man— D-Man ——— D-GIcNAc
1,4 1,3 1,4 1,3 1
n
Bl1,2
D-Glc
,va
¢) cong thuc 02’
B o o B
L-Rha —» L-Rha—— L-Rha ——» D-GIcNAc
3 1,2 1,3 1,4 1
n
ol 2
D-Fuc3NAc

18. Ché phim theo diém 16 hozc 17, trong d6 khang nguyén O25B cua E.coli dugc
lién két cong hoa tri voi gbe Asn trong protein mang.

19. Ché phim theo diém bit ky trong s6 cac diém tir 16-18, trong d6 (i) khéng
nguyén O1A cua E.coli dugc lién két cong hoa trj véi gbc Asn cia protein mang,
(ii) khang nguyén 02 ciia E.coli dugc lién két cong héa tri véi véi gbc Asn cia
protein mang, va (iii) khang nguyén O6 cua E.coli dugc lién két cong hoéa tri v6i
v6i gbc Asn clia protein mang.

20. Ché phidm theo diém bat ky trong sb cac diém tir 16-19, trong d6 protein mang
duge chon tir nhém bao gdm ngoai ddc t5 A dugc khir ddc tinh ctia P. Aeruginosa
(EPA), CRM197, protein gén két maltoza (MBP), giai doc t6 bach cau, giai doc td
ubn van, tan huyét td A duge khtr dbc tinh ctia S. Aureus, yéu td két cum A, yéu tb
két cum B, Emil cta E. coli, FimH cta E. coli, doc tb dudng rudt khong bén nhiét
ctia E. coli, bién thé duoc khir ddc tinh cua ddc té duong rudt khong bén nhiét cta
E. coli, tiéu don vi B cta ddc t6 cholera (CTB), doc t6 cholera, bién thé duogc khir

doc tinh ctia ddc t6 cholera, protein Sat ctia E. coli, ving chd cua protein Sat cua E.
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coli, Pneumolysin cla Streptococcus pneumoniae va bién thé dugc khir doc tinh
cua ching, AcrA cua C. jejuni, va glycoprotein ty nhién cta C. jejuni.
21. Ché phim theo diém 20, trong d6 protein mang 1a EPA dugc khir doc tinh.
22. Ché phdm theo diém 18, trong d6 gdc Asn ciia protein mang nim trong trinh tu
didu hoa Asp(Glu)-X-Asn-Z-Ser(Thr), trong d6 X va Z ddc 14p duge chon tir axit
amin tu nhién bt ky trir Pro (SEQ ID NO:15).
23. Ché pham chira phirc hop sinh hoc ctia khang nguyén O25B cua E.coli lién két
cdng hoa tri vaoi gbc Asn ctia ngoai doc t6 A dugc khtr ddc tinh ctia P. Aeruginosa
(EPA), (ii) phtrc hop sinh hoc ctia khang nguyén O1A cua E.coli dugc lién két cong
hoéa tri v&i gbe Asn ctia EPA dugc khir doc tinh, (iii) phitc hop sinh hoc cua khang
nguyén O2 cua E.coli dugc lién két cong hoéa tri véi gbc Asn cia EPA dugc khir
ddc tinh, va (iv) phitc hgp sinh hoc ciia khang nguyén O6 dugc lién két cong hoa tri
v6i gbc Asn ctia EPA duge khit doc tinh,

trong d6 khang nguyén O25B cua E.coli chira cAu trac c6 cong thic O25B’

sau day:

D-Glc

D-Glc -——» L-Rha2Ac ——» D-GIcNAC
4 T 1.3 1,3 K

al 3
L-Rha
trong d6 n 13 s6 nguyén tir 1 va 30.

24. Ché phim theo diém 23, trong d6 khang nguyén O1A, khang nguyén 06, va
khang nguyén O2 14n lugt ¢6 cdng thirc sau day:

a) cong thuc O1A°
i L-Rh —(-X-—FLRh L—»LRh B—»DGI NA
Y i SR F R TR Rl K
2
D-ManNAc
b) cdng thirc O6GIc’
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o I a B B ‘
D-GalNAc —» D- ——» D-Man ——» D-GIcNA
14 alNAc 13 DI\T/Ian 14 an 13 cNAc 1

n
Bl1,2
D-Glc
,va
¢) cong thurc O2°
B o o B
L-Rha — L.-Rha——» L-Rha ——» D-GIcNAc
3 1,2 1,3 1,4 1
n
al2
D-Fuc3NAc

25. Ché pham gy mién dich chta (i) phitc hop sinh hoc cta khang nguyén O25B
cta E.coli lién két cong hoa tri voi gbc Asn ciia ngoai doc t5 A duoc khir ddc tinh
cua P. aeruginosa (EPA), (ii) phttc hop sinh hoc ctia khang nguyén O1A cua E.coli
duoc lién két cong héa tri v6i gbe Asn clia EPA duge khir dde tinh, (iii) phic hop
sinh hoc ctia khang nguyén O2 cia E.coli dugc lién két cong héa tri véi gbc Asn
cua EPA dugc khir d6c tinh, va (iv) phirc hop sinh hoc ctia khang nguyén O6 dugc
lién két cong hoa tri v6i gdc Asn ctia EPA dugc khir dc tinh,

trong d6 khang nguyén O25B, khang nguyén O1A, khang nguyén O6, va
khang nguyén O2 cua E.coli 1an lugt ¢ cong thitc sau day:
a. cong thurc O25B°:

D-Glc
Bl 6
B o (04
4 D-Glc -1—3—> L-Rha2Ac 1_3_> D-GIcNAc 1
) 4 n
OLT 3
L-Rha

b. cong thirc O1A’
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o
P L-Rha L» L-Rha— L-Rha B—» D-GIcNAc
3 T 1,3 1,3 1,4 n1

Bl 2
D-ManNAc

¢. cong thiec O6Glc’

o B p
1‘4-{> D-GalNAc %» D-Man—— D-Man -1—3—> D-GIcNAc ‘]T»

: 1,4
n
BT1,2

D-Glc
,va

d. cong thic 02’

B o
LRha— > L-Rha——» L-Rha ——= D-GIcNAG
3 T 12 13 14 1

n
ol 2
D-Fuc3NAc

trong d6 n 1a s6 nguyén tir 1 va 30.
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<110> GlycoVaxyn AG

<120> CHE PHAM CHUA PHUC HQUP SINH HOC 025B VA TE BAO CHU KHONG NHAN
SAN XUAT PHUC HOP SINH HQC 025B

<130> 13064-042

<140> TBA

<141> Cung ngay

<150> 61/943,710

<151> 2014-02-24

<1e60> 15

<170> PatentIn version 3.5

<210> 1

<211> 1086

<212> ADN

<213> E. Coli

<220>

<223> rmlB (upecl38)

<400> 1

gtgaagatac ttgttactgg tggcgcagga tttattggtt ctgctgttgt tcgtcacata
60

ataaataata cgcaagatag tgttgttaat gtcgataaat taacatacgc cggaaacctg
120

gaatcacttg cagatgtttc tgattctgaa cgctatttct ttgaacatgc ggatatttgt
180 )

gatgcagctg caatggcacg gatttttgct cagcatcagc cggatgcagt gatgcacctg
240

gcagctgaaa gccatgttga ccgttcaatt acaggccctg cggcatttat tgaaaccaat
300

attgtgggta cttatgtcct tttagaagcg gctcggaatt attggtctgg tctggatgat
360

gaaaagaaaa aaaacttccg ttttcatcat atttctactg atgaggtgta tggtgactta
420

ccccatccgg atgaagtaaa tagcaatgaa acgttgccge tatttacgga aacgacagca
480
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tacgcgccaa
540
tggaaacgta
600
tatcatttcc
660
ttacctattt
720
cgagcgttat
780
cacaacgaaa
840
gtcccgaaag
900
gatcgccgtt
960
gaaacgtttg
1020
gttgataatg
1080
cagtaa
1086

<210> 2
<211> 900
<212> ADN
<213> E. C
<220>
<223> rmlD
<400> 2

60

gtagtccata

cttatggttt

cggaaaagct

atggcaaagg

ataccgtcgt

agaaaaacat

agaaatctta

atgcgattga

agagtgggat

tgaaaagtgg

oli

(upecl38)
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ttctgcttcet

accgaccatt

tattccactg

agatcagatc

aaccgaaggt

cgacgtagtg

ccgcgagcaa

tgctgagaag

tcgtaaaacg

tgcctatcaa

aaagcttcca

gtgactaatt

gttattctta

cgcgactggt

aaagcgggcg

ttcactattt

attacttatg

attggtcgcg

gtggaatggt

tcgtggattg

gcgatcattt

gctcgaacaa

attcactgga

tgtatgtaga

aaacttataa

gtgatttgtt

ttaccgatcg

aattgggatg

acctgtccaa

aacagaacta

ggttcgcgca

ctatggtcct

aggtaaggca

ggatcatgct

cattggtgga

ggatgagata

tccgggacac

gaaaccacag

tacaaaatgg

tgagggccgc

atgaatatcc tcctttttgg caaaacaggg caggtaggtt gggaactaca gcgtgctctg

gcacctctgg gtaatttgat tgctcttgat gttcactcca ctgattactg tggtgatttt

120

agtaatcctg aaggtgtagc tgaaaccgta agaagcattc ggcctgatat tattgtcaac

180
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gcagccgctc acaccgcagt
240

aacgcgacga gtgtcgaagc
300

cactactcta ctgactacgt
360

gcaaccgcac cgctaaatgt
420

gagcattgtg cgaagcacct
480

aacttcgcca aaacaatgtt
540

gatcagtttg gtgcgccaac
600

cgtgtggcac tgaataaacc
660

acaacgtggc acgattatgce
720

cttgcactca acaagctcaa
780

ccacataact ctcgccttaa
840

gactggcagg ttggcgtgaa
900

<210> 3

<211> 879

<212> ADN

<213> E. Coli

<220>

<223> rmlA (upecl38)

<400> 3

33764

agacaaagca

gatcgcgaaa

atttccgggg

ttacggtgaa

tattttccgg

gcgtctggca

tggcgcagag

ggaagtcgca

tgcgctggtt

cgcagtacca

tacagaaaaa

acgaatgctt

gaatcagaac

gcagccaatg

accggtgaaa

accaagttag

accagctggg

aaagagcgtg

ttactggctg

ggcttgtacc

tttgaagagg

acaacagcct

tttcagcaga

aacgaattat

cgaagtttgc

aagtcggcgc

taccatggca

cgggagaaaa

tctatgcagg

aagaattagc

attgtacggc

atctggtagc

cgcgcaaagc

atcctacacc

actttgcgcect

ttacgactac

acaattactg

ctgggttatt

ggaggaggat

agcattacaa

taaaggaaat

cgttattaat

acatgctatt

tagtggtacc

aggcattccc

agctcgtcgt

tgtcttgect

agcaatttaa

atgaaaacgc gtaaaggtat tattttggcg ggtggttctg gtactcgtct ttatcctgtg

60

acgatggccg tcagtaaaca gctgttaccg atttatgata aaccgatgat ctattacccg

120
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ctctctacac tgatgttagc
180

actcctcgtt ttcaacaact
240

aaagtgcaac cgagtccgga
300

ggtggtgatg attgtgcttt
360

aagttaatgg acgtagctgt
420

aatgatcctg aacgttatgg
480

gaagaaaaac cgctggaacc
540

aatgacgttg tggaaatggc
600

accgatatta accgtattta
660

ggctatgcat ggctggatac
720

gccaccattg aagagcgcca
780

aaagggttta ttgatgctga
840

tatggtcagt atctgctcaa
879

<210> 4

<211> 543

<212> ADN

<213> E. Coli

<220>

<223> rmlC (upecl38)
<400> 4

33764

gggtattcgc

gctgggtgac

tggtcttgcg

ggtacttggt

taacaaagaa

tgtcgtggag

aaaaagtaac

gaaaaacctt

tatggaacaa

agggacgcat

gggactaaag

gcaggtaaaa

aatgattaaa

gatattctga

gggagccagt

caggcgttta

gataatatct

agtggtgcaa

tttgataata

tatgcggtta

aagccttctg

ggacgtttgt

caaagtctta

gtttcctgtc

gtattagccg

ggttattaa

ttatcagtac

ggggcctgaa

ttatcggtga

tctacggcca

cggtatttgc

acggtactgc

ctgggcttta

cccgaggtga

ctgtcgctat

ttgaagcaag

cggaagaaat

aaccgttgaa

accacaggat

tcttcagtac

agagtttatt

cgacctgccg

ctatcacgtt

aattagcctg

tttctatgac

actggaaatt

gatggggcgt

caacttcatt

tgcttatcgt

gaaaaatgct

atgaacgtaa ttaaaactga aattcctgat gtgctgattt ttgaaccaaa agtttttggg

60
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gatgaacgtg gcttettttt
120

cgtaaggttg agtttgttca
180

cttcattatc agttagaacc
240

gtttttgatg ttgcggttga
300

gtgaatttgt ctgctgagaa
360

tttttggtgc tgagtgattt
420

tcacatgaaa aaaatattat
480

gcactgatca ctctgtctga
540

tga

543

<210> 5

<211> 1260

<212> ADN

<213> E. Coli

<220>

<223> wzx (upecl38)
<400> 5

atgtctctct taaaacatag
60

gcaattcccg cctttggatt
120

acgttagcaa tgatttttat
180

gttgtgcgtg aaatagcatt
240

acttctatta tcgctgtgat
300

33764

tgagagtttt

ggataaccat

ttatgctcaa

tattcgtaaa

taagcgtcag

agcagaagtt

atggaatgac

taaggatgca

tatatggaat

aattgcgagg

agggtatgca

actaaaaaac

atttttaggg

aatcagagga

tctaagtcca

ggaaaactgg

tcgtcaccta

ttgtggattc

ttatataaaa

ctcttgctta

aatggggaaa

gttgcggget

aaaattggtg

agtatatttg

agagtggacg

tttatcggag

-180-

tttttgaaga

gtaaaggtgt

tgcgctgtgt

catttgggaa

ctgagggatt

cgaatcaata

atattaaatg

gatttgaact

actttatacc

tagaactatt

atgctgggtt

attgtaatac

gcgggggagt

agcagtaggt

tttacgtggt

tgttggcgag

atgggttggg

tgcacatggt

ttatgctcca

gccgagcaca

aagtgagttt

aacattaatt

tggtttgtat

aacaagagct

gataatagta

gtttctgctt



aaaggcgata
360

tctctagtat
420

gagcttgagyg
480

ttaattgcag
540

attggtgtag
600

agaataacta
660

ggcgggtggy
720

attctatccc
780

gtaactaggc
840

catgcaagga
900

gtcattgtaa
960

tggatggggyg
1020

tatattttta
1080

aaatacactg
1140

atttcaaagg
1200

gattttttga
1260

<210> 6
<211> 966
<212> ADN

ttattgaact

tattatcatc

gtcgggaata

ggttacctgc

cgattgcaag

tcgatatctc

taactataag

atatccaggg

ttggaatagt

attttacagc

tgcctttggt

ctgagtatgc

actgttattc

catacatcca

aatatggggt

tgcttttata
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gttaaatatc

tctgatacct

ttttgggatt

attatttgtt

agttatatgc

atttttttca

taacataata

agcatcaaaa

tccaggctct

gtcatatgca

tttatttgta

agggatttcg

acaaatctct

tatgatggaa

tattggtgtt

tatgagttat

tcaccaatat

gtattcttag

ctaaatatac

ttaattaatc

ttgtggttaa

ataactgttt

tctcctatat

atatcattct

cttgggaaag

gagcaaaaaa

tattattacg

gtcgaaatat

tttgccaaca

tttattcctt

gcgtggttat

cgttgtaata

-181-

attacgccga

tcacgcaaat

aaaaaagtgt

aaacgctttt

gctacattat

taaagcggtt

tagcgagtat

atacagtccc

ctgtttttcc

aagcttatat

caaagtttat

tacggattat

tacaggcctt

atttgataat

ggacaattcg

atcttatgaa

ttcgataaag

actattagca

agggaattct

ttctgcaatt

gagcagggaa

atttagatat

ggatagattt

taatgagctg

aaaattaagt

attaatgact

tttaacattg

gcttataggg

tggaaaagca

gttatatata

agtaataatt

aaaagggtag



<213> E. Coli

<220>

<223> wekA (upecl38)
<400> 6

atgatatata ttgtggtatt
60

agtttaatgg atttaaatgt
120

gataactcat atgatactat
180

atcattgagg tgaagtatga
240

atattaatac aatctccgca
300

ttcgctctta atcaggagaa
360

gataaagagg ctttaactca
420

tgcggttcte gtttagtcta
480

cataacaaat ggttatgcac
540

tatgatgatg aagtcattag
600

tctagagaat gtttggaaac
660

gagttagata tttgcctcag
720

agtttggttt atcataaaat
780

ctttgctcaa taaaaaatag
840

acggtatggt tgtcactttt
900

33764

aaattggaat

tagcgattat

aaaagaaaat

ggatagaaat

aaataatggg

tatgaaatac

tttaattagt

ttttgccgac

tacaaaaaat

taatgatata

agttggattg

agcaaaagca

aggtgcaagt

gctggtcatt

tgttgtagca

ggggctatag

aaaattatca

cttaattcat

aaatataaaa

tacgcaagtg

gtctgggttc

aaatgtgatt

agagagatgc

tatgaaatgg

gattatataa

atgaatgaag

aagaacttta

actgatgggg

acagaaaggt

tttaaccgtg

-182-

ataccattaa

ttgttgataa

tatatattgc

ccttagaaaa

gtaataatat

tgaataatga

cagataaaag

agcaaggact

gaagattagt

ttggcgcatc

aatatttttt

aattaggtat

gaaagagcat

tttatcccca

ctagaagagg

ttgtgttaaa

ctgttctatg

tgataaaagt

cgataaaatc

tggcatagag

tactgaagtg

tatagggatt

aggtggggtg

ttccaaaaaa

gatgtttttc

atactatgaa

ttgctcagaa

gatggctgat

atattattgg

tgagtttaat
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aagatgaaaa gatgtttgaa tgttatgttt aacttcaaac gaaacaaagg tagcaaatgc

960

cattag

966

<210> 7
<211> 1149
<212> ADN
<213> E. C
<220>
<223>
<400> 7
atgaaagtgg
60
ccttattata
120
gtaaatagct
180
aaagaatatg
240
aggaaattaa
300
attgcttttt
360
ttaaaaagct
420
ttaatcgaac
480
atggattttt
540
ggggctaatt
600
tatacttgtc
660
gcaattgaat
720

oli

wekB (upecl38)

cttttttatc

tgctaaaggc

atatgatata

attatagtca

aaaaaattga

taaaaacaac

attatccgaa

gcaaggctat

gcaggaatta

tatttgatga

ttttcttggg

atgtaaggca

tgcttatgat

attatcgaag

catgttaaaa

ttcgaagttg

tggtttggat

cataccaata

tttaaataaa

tgaaaaagca

ttacagatta

tattcacttt

agttgattgg

gttatatggg

ccactatcta

agaaatattt

gtatataaat

ctttccaggt

tttattatcg

atatatctat

aaaacaatta

acagtagtat

gattttgata

gctaataaaa

gaaagaaaag

atcgatgtta

-183-

catccagttg

ccattgaaat

taatattaag

attacggtag

cacctgcagg

cggatacaac

taaatgatga

ctttcccatce

aattagttga

atataattca

gtgggaaaac

gactaaaaat

gtctggcaca

attaggaccg

gtgtttcgga

aatattcggt

ttcctcacaa

atatgatcaa

ggatgcaagt

taaatgggca

aataccatgg

aaagaatagt

agccttgaaa

ttgtggatgt



actccgaatc aaaagatttt
780

aacgttgacg aatatcagaa
840

ccaaccattg ctgaatgtta
900 :
gttgtcgcta cagatacagg
960

ttaattaaag acccgttaga
1020

tccgtagaga cttatcaaaa
1080

cattgggaca attgggctaa
1140

atcaaatag

1149

<210> 8

<211> 1218

<212> ADN

<213> E. Coli

<220>

<223> wzy (upecl38)
<400> 8

atgagcataa gaatagaaga
60

tttcttgttt tccctgattt
120

acgataatct caattacatt
180

aattttctaa taatagtagc
240

ctatttaata ttgaacaggc
300

ataatggcat acgtctcctc
360

33764

acctacttgg

attcatcgat

tggaatggta

tggagtcagt

/

ctataagcac

ctactcccaa

aaagataatt

atcaaatagc

tttgttttat

gctttttgtt

gttattcata

tttaacattt

ttgttatgca

gttgaattaa

gtgttatcta

ttttgtgaag

tctatagtta

tttggaaatg

aacgcaagaa

gagattatgt

daCaaaaagaa

acattagggg

tttttaagag

ttgttgtgtt

aaagttgtac

cagacgttgt

-184-

ttgataaagt

acgctgatat

ctgctgcttt

tcaacgaaag

caattcataa

ttagatataa

atgagcataa

ttatatgttt

ttgataattt

ctaaaaatat

ttaactgttt

tttcaatata

ggttatgttc

agataaaaat

acttctttta

tggattgcct

gacggggata

aataattagt

taatatattg

gaatagaaga

atttatactt

tagcatttca

ttgcaaagat

gttaagtatg

tagcatctta

tgaagaaata



cttaagagat ccgtctttta
420

cttttacaga agactgagat
480

gcatttgcat tggtttttat
540

gggctactat tgctctatat
600

atgttggtag gcattgtgat
660

-attgttatac ttttgggggc
720

tactatacat cgcggcttga
780

tcaggaattg aaagagcttt
840

caacaaatgg gagtgaatgg
900

gcccctatgt taaatatata
960

ggggttattg gtgcattaat
1020

cgtttcaaaa aaagtaagag
1080

tgtttcttca tccctectttt
1140

ttattttcat caatattttt
1200

gtccagatag ctatataa
1218

<210> 9

<211> 606

<212> ADN

<213> E. Coli

<220>
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tttgttcgcea

tatacatgat

acctatcttt

attatctttg

tagtgttttt

atggattttt

ttttaaaaat

cttgaatttt

ggagatagga

cgatggctca

gtgtattttc

atattcaccg

tatacgtggt

gtgcaaatat

tttctttgcee

aaaagtatga

tcattttgtt

ggtattgcgt

gtgatgaaaa

tccatgatat

actacgaacc

attacaagtt

atatatcaac

tttatttctt

tatttttttt

cagtatattt

gctggttata

cacgctaaaa

-185-

ttattggcat

ttctttttcc

tatactatac

taggtatcca

aaataactat

taagtgattt

tatcagtgct

atggtcttgg

aaattttagc

ctaagttaat

atttttcccg

tagcatatag

taaaccccta

atatcttgat

tataagtatt

tgaaccatca

aagagggggyg

gaatttaaca

aaggcaaact

agacatttct

tgtatatctt

tattggtttt

tgaacttgat

atctgagttt

attttatctg

cttctacatg

tgtgtttatg

gaaatctaat



<223> wbbJ (upecl38)
<400> 9

atgtgcatta aaaaaaaact
60

cttcttaaag atatattctt
120

tttccatgtt atattagaaa
180

gtaggattac gagttgatgc
240

attaatgact atgttcacat
300

atagcaagta aagtatttat
360

catagttcac caactattat
420

ggagagcgtg tgtggattgg
480

ggtgtagtta ttggcgcaaa
540

gctggtgttc cagctaaaat
600

atatag

606

<210> 10

<211> 1101

<212> ADN

<213> E. Coli

<220>

<223> wbbK (upecl38)
<400> 10
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taagttaatt

aacaaaattt

agatggaagt

atttatggat

cgcggctatt

tagtgatcat

tccttegtcet

cgaaaatgtg

cagtgttgtt

tgttaaaaaa

aaacgatatg

ttattttgtt

gttagttttg

gccgtagttt

aataatgtca

aatcatggta

aggccccttg

acaatattac

cgtggtgaga

tataactatg

gcctttatgg

caaatgttag

gaaaaggttt

ccattggaga

ttattggtag

ttttttctaa

aatctgcacc

caggtgcgtg

ttcctaataa

agcgtatgca

tggtcttagg

gattattaga

tacatcaggt

aaatgttcaa

agatacatta

atccgatatc

tgtgtatatt

tataggtaat

tgtgatcatt

atgggaaaga

atgggaaaga atatagttgt aatatcggct gttaatttta caaccggagg cccctttacce

60

gtactaaaaa atgtgcttac agcaactaaa gatagagccg aatgtaaatt tattgcactg

120
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gttcatagct
180

gaagtcaagt
240

tctaaggtga
300

gtaccctata
360

cgagatatta
420

aatatcaata
480

ttcgaaaaaa
540

tttgaaagtyg
600

gcagtgcccc
660

gataaaaata
720

atatataaat
780

gagatggtta
840

tggggattac
900

ccttatgcectce
960

gagaaaatac
1020

aaaaatagta
1080

tatatcctca
1101

ctgctgaact

cttcgtgggt

ttaaggcaac

gatttgttta

taggagaacc

taaaaaagaa

aatataagtt

atggtttggt

gtatatttaa

ttcattttta

tagcttccga

acttttatca

cattatcaga

atgaagtttt

ttgttcgcta

gggtgaattt

aggggaactg

33764

aatggaatta

taaaagatta

tcattgggta

ttgccacaat

taaattttat

cacagcagtt

aaagaatgtt

aagaaataat

aaactttgaa

tcttactttt

actgaaaaat

agattcagat

agctaaaaca

atataactat

catattagag

taataatgat

tttccgtggg

tatttcgaat

tgcttacatg

cctgcaccgt

cttttttatc

tttgttcage

gttgttagtc

aataaaaagg

gttatcatac

gatggtactg

gtacatttcc

attatttgtt

tacaaaaaat

tcaaaaacta

tacacaagta

gcattgactg
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ttgaatttat

atataacttg

atattacagc

tctataaata

ttttttatgg

agcagtggct

gccctgaaga

atgtgaggat

gtgctgcaca

aaaataagta

tcggttacct

tcccatcgaa

ggatatttgc

gatattttcc

aaaatatgca

gttttgaaca

agagtatcca

caatagatta

aaatgttagt

tttaagctat

gcttttatac

aaaaaaagaa

tatttgccct

attttaccca

aatattacaa

tgcaaaaaga

taatgcaacc

actagaaacg

ggcagactta

atttgacgat

tgaagatata

gtttattgaa
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<210> 11

<211> 564

<212> ADN

<213> E. Coli

<220>

<223> wbbL (upecl38)

<400> 11

atgattatga ataatgatta ttttctcttt
60

agtttgatta attatgttga ttatataatt
120

ctttatcgag attttactaa aagcaaacat
180

tatgattttc tttgttcttt tttattgggg
240

atactttctg atactgtagt tgattggtgt
300

agtttcttaa atgtgaatgg ttttgatcaa
360

ctttgtatgc gtttaaaatt aagtggagta
420

attcattatg cgcagcatga aaatagaaga
480

aggagtatta cgcgctacat attacggaaa
540

attacatccg aactggtaaa gtga

564

<210> 12

<211> 10653

<212> ADN

<213> E. Coli

<220>

<223> E. coli rfb(upecl38)
<400> 12

cttaaccccg

agtaatgatt

gattattcaa

gtgaataaaa

gctggctcat

aaatatttta

gatctttact

atatttacta

ccaattcttt

cum gen

atgtattcat

ataagtttag

tacggagttt

gtaaaattaa

ttatgcttat

tgtattgtga

atactcccca

aagcatttcg

cttataaaaa

aaccagtgaa

cacattatgt

tccaacttta

gaaggaaaat

tcatgcttta

agatattgac

ttttgatgct

atggcatata

ctatagaaaa

gtgaagatac ttgttactgg tggcgcagga tttattggtt ctgctgttgt tcgtcacata

60
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ataaataata
120

gaatcacttg
180

gatgcagctg
240

gcagctgaaa
300

attgtgggta
360

gaaaagaaaa
420

ccccatccgg
480

tacgcgccaa
540

tggaaacgta
600

tatcatttcc
660

ttacctattt
720

cgagcgttat
780

cacaacgaaa
840

gtcccgaaag
900

gatcgccgtt
960

gaaacgtttg
1020

gttgataatg
1080

cgcaagatag

cagatgtttc

caatggcacg

gccatgttga

cttatgtcct

aaaacttccg

atgaagtaaa

gtagtccata

cttatggttt

cggaaaagct

atggcaaagg

ataccgtcgt

agaaaaacat

agaaatctta

atgcgattga

agagtgggat

tgaaaagtgg
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tgttgttaat

tgattctgaa

gatttttgct

ccgttcaatt

tttagaagcg

ttttcatcat

tagcaatgaa

ttctgcttct

accgaccatt

tattccactg

agatcagatc

aaccgaaggt

cgacgtagtg

ccgcgagcaa

tgctgagaag

tcgtaaaacg

tgcctatcaa

gtcgataaat

cgctatttct

cagcatcagc

acaggccctg

gctcggaatt

atttctactg

acgttgccgce

aaagcttcca

gtgactaatt

gttattctta

cgcgactggt

aaagcgggcg

ttcactattt

attacttatg

attggtcgcg

gtggaatggt

tcgtggattg
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taacatacgc

ttgaacatgc

cggatgcagt

cggcatttat

attggtctgg

atgaggtgta

tatttacgga

gcgatcattt

gctcgaacaa

attcactgga

tgtatgtaga

aaacttataa

gtgatttgtt

ttaccgatcg

aattgggatg

acctgtccaa

aacagaacta

cggaaacctg

ggatatttgt

gatgcacctg

tgaaaccaat

tctggatgat

tggtgactta

aacgacagca

ggttcgcgca

ctatggtcct

aggtaaggca

ggatcatgct

cattggtgga

ggatgagata

tccgggacac

gaaaccacag

tacaaaatgg

tgagggcege



cagtaatgaa
1140

ctctggcacc
1200

attttagtaa
1260

tcaacgcagc
1320

tactgaacgc
1380

ttattcacta
1440

aggatgcaac
1500

tacaagagca
1560

gaaataactt
1620

ttaatgatca
1680

ctattcgtgt
1740

gtaccacaac
1800

ttcececttge
1860

gtcgtccaca
1920

tgcctgactg
1980

tttaatagtt
2040

aaatgaaaac
2100

tatcctcecett

tctgggtaat

tcctgaaggt

cgctcacacc

gacgagtgtc

ctctactgac

cgcaccgcta

ttgtgcgaag

cgccaaaaca

gtttggtgcg

ggcactgaat

gtggcacgat

actcaacaag

taactctcgce

gcaggttggc

tttgcatctt

gcgtaaaggt

33764

tttggcaaaa

ttgattgctc

gtagctgaaa

gcagtagaca

gaagcgatcg

tacgtatttc

aatgtttacg

caccttattt

atgttgcgtc

ccaactggcg

aaaccggaag

tatgctgcgce

ctcaacgcag

cttaatacag

gtgaaacgaa

gttcgtaatg

attattttgg

cagggcaggt

ttgatgttca

ccgtaagaag

aagcagaatc

cgaaagcagc

c¢ggggaccgg

gtgaaaccaa

tccggaccag

tggcaaaaga

cagagttact

tcgcaggcectt

tggtttttga

taccaacaac

aaaaatttca

tgcttaacga

gtggagcaag

cgggtggttc
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aggttgggaa

ctccactgat

cattcggcct

agaaccgaag

caatgaagtc

tgaaatacca

gttagcggga

ctgggtctat

gcgtgaagaa

ggctgattgt

gtaccatctg

agaggcgcgce

agcctatcct

gcagaacttt

attatttacg

atgtattaaa

tggtactcgt

ctacagcgtg

tactgtggtg

gatattattg

tttgcacaat

ggcgcctggg

tggcaggagg

gaaaaagcat

gcaggtaaag

ttagccgtta

acggcacatg

gtagctagtg

aaagcaggca

acaccagctc

gcgcttgtcet

actacagcaa

aggaatgatg

ctttatcctg



tgacgatggc
2160

cgctctctac
2220

atactcctcg
2280

acaaagtgca
2340

ttggtggtga
2400

cgaagttaat
2460

ttaatgatcc
2520

tggaagaaaa
2580

acaatgacgt
2640

ttaccgatat
2700

gtggctatgc
2760

ttgccaccat
2820

gtaaagggtt
2880

cttatggtca
2940

actgaaattc
3000

ttttttgaga
3060

gttcaggata
3120

cgtcagtaaa

actgatgtta

ttttcaacaa

accgagtccg

tgattgtgct

ggacgtagct

tgaacgttat

accgctggaa

tgtggaaatg

taaccgtatt

atggctggat

tgaagagcgc

tattgatgct

gtatctgctc

ctgatgtgct

gttttaatca

accattctaa
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cagctgttac

gcgggtattc

ctgctgggtg

gatggtcttg

ttggtacttg

gttaacaaag

ggtgtcgtgg

ccaaaaagta

gCcgaaaaacc

tatatggaac

acagggacgc

cagggactaa

gagcaggtaa

aaaatgatta

gatttttgaa

gaggattttt

gtccagtaaa

cgatttatga

gcgatattct

acgggagcca

cgcaggcgtt

gtgataatat

aaagtggtgc

agtttgataa

actatgcggt

ttaagccttce

aaggacgttt

atcaaagtct

aggtttcctg

aagtattagc

aaggttatta

ccaaaagttt

gaagaagcag

ggtgttttac
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taaaccgatg
gattatcagt
gtggggcctg
tattatcggt
cttctacggc
aacggtattt
taacggtact
tactgggctt
tgcccgaggt
gtctgtcgcet
tattgaagca
tccggaagaa
cgaaccgttg
ataagatgaa
ttggggatga
taggtcgtaa

gtggtcttca

atctattacc

acaccacagg

aatcttcagt

gaagagttta

cacgacctgc

gcctatcacg

gcaattagcc

tatttctatg

gaactggaaa

atgatggggc

agcaacttca

attgcttatc

aagaaaaatg

cgtaattaaa

acgtggcttc

ggttgagttt

ttatcagtta



gaaccttatg
3180

gttgatattc
3240

gagaataagc
3300

gatttagcag
3360

attatatgga
3420

tctgataagg
3480

aaaacatagt
3540

ctttggatta
3600

gatttttata
3660

aatagcatta
3720

cgctgtgata
3780

tattgaactg
3840

attatcatct
3900

tcgggaatat
3960

gttacctgca
4020

gattgcaaga
4080

cgatatctca
4140

ctcaaggaaa

gtaaatcgtc

gtcagttgtg

aagttttata

atgacctctt

atgcaaatgg

atatggaatg

attgcgagga

gggtatgcaa

ctaaaaaaca

tttttagggt

ttaaatatct

ctgatacctg

tttgggattc

ttatttgttt

gttatatgct

tttttttcaa

33764

actggtgcgce

acctacattt

gattcctgag

taaaacgaat

gcttaatatt

ggaaagattt

ttgcgggcta

aaattggtgt

gtatatttga

gagtggacga

ttatcggagg

caccaatata

tattcttagt

taaatataca

taattaatca

tgtggttaag

taactgtttt

tgtgttgttg

gggaaatggg

ggatttgcac

caatattatg

aaatggccga

gaactaagtg

ctttatacca

agaactattt

tgctgggtta

ttgtaatacg

cgggggagtg

ttacgccgat

cacgcaaata

aaaaagtgta

aacgcttttt

ctacattatg

aaagcggtta
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gcgaggtttt

ttggggtgaa

atggtttttt

ctccatcaca

gcacagcact

agttttgaaa

acattaattg

ggtttgtata

acaagagctg

ataatagtaa

tttctgctta

tcgataaagt

ctattagcag

gggaattctt

tctgcaatta

agcagggaaa

tttagatatg

tgatgttgcg

tttgtctgcect

ggtgctgagt

tgaaaaaaat

gatcactctg

tgtctctctt

caattcccgc

cgttagcaat

ttgtgcgtga

cttctattat

aaggcgatat

ctctagtatt

agcttgaggg

taattgcagg

ttggtgtagc

gaataactat

gcgggtgggt



aactataagt
4200

tatccaggga
4260

tggaatagtt
4320

ttttacagcg
4380

gcctttggtt
4440

tgagtatgca
4500

ctgttattca
4560

atacatccat
4620

atatggggtt
4680

gcttttatat
4740

atattgtggt
4800

tggatttaaa
4860

catatgatac
4920

aggtgaagta
4980

tacaatctcc
5040

ttaatcagga
5100

aggctttaac
5160

aacataatat

gcatcaaaaa

ccaggctctc

tcatatgcag

ttatttgtat

gggatttcgg

caaatctctt

atgatggaat

attggtgttg

atgagttatc

attaaattgg

tgttagcgat

tataaaagaa

tgaggataga

gcaaaataat

gaatatgaaa

tcatttaatt

33764

ctcctatatt

tatcattcta

ttgggaaagc

agcaaaaaaa

attattacgc

tcgaaatatt

ttgccaacat

ttattcctta

cgtggttatg

gttgtaataa

aatggggcta

tataaaatta

aatcttaatt

aataaatata

gggtacgcaa

tacgtctggg

agtaaatgtg

agcgagtatg

tacagtccct

tgtttttcca

agcttatata

aaagtttatt

acggattatg

acaggccttt

tttgataatg

gacaattcga

tcttatgaaa

tagataccat

tcattgttga

cattatatat

aaaccttaga

gtggtaataa

ttctgaataa

attcagataa
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gatagattta

aatgagctgg

aaattaagtc

ttaatgactg

ttaacattgt

cttatagggt

ggaaaagcaa

ttatatataa

gtaataattg

aaagggtagc

taattgtgtt

taactgttct

tgctgataaa

aaacgataaa

tattggcata

tgatactgaa

aagtataggg

ttctatccca

taactaggct

atgcaaggaa

tcattgtaat

ggatgggggc

atatttttaa

aatacactgc

tttcaaagga

attttttgat

ctgatgatat

aaaagtttaa

atggataact

agtatcattg

atcatattaa

gagttcgctc

gtggataaag

atttgcggtt



ctcgtttagt
5220

aatggttatg
5280

atgaagtcat
5340

aatgtttgga
5400

atatttgcct
5460

tttatcataa
5520

caataaaaaa
5580

ggttgtcact
5640

aaagatgttt
5700

atatgcactt
5760

aatgaaagtg
5820

accttattat
5880

ggtaaatagc
5940

aaaagaatat
6000

taggaaatta
6060

aattgctttt
6120

attaaaaagc
6180

ctattttgcc

cactacaaaa

tagtaatgat

aacagttgga

cagagcaaaa

aataggtgca

taggctggtc

ttttgttgta

gaatgttatg

aatcatggtg

gcttttttat

atgctaaagg

tatatgatat

gattatagtc

aaaaaaattg

ttaaaaacaa

tattatccga

33764

gacagagaga

aattatgaaa

atagattata

ttgatgaatg

gcaaagaact

agtactgatg

attacagaaa

gcatttaacc

tttaacttca

ttaataaatc

ctgcttatga

cattatcgaa

acatgttaaa

attcgaagtt

atggtttgga

ccataccaat

atttaaataa

tgcagcaagg

tgggaagatt

taattggcgce

aagaatattt

ttaaattagg

ggggaaagag

ggttttatcc

gtgctagaag

aacgaaacaa

tatagtttga

tccactatct

gagaaatatt

agtatataaa

gctttccagg

ttttattatc

aatatatcta

aaaaacaatt
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actaggtggg

agtttccaaa

atcgatgttt

tttatactat

tatttgctca

catgatggct

ccaatattat

aggtgagttt

aggtagcaaa

tatgttatta

acatccagtt

tccattgaaa

ttaatattaa

tattacggta

gcacctgcag

tcggatacaa

ataaatgatg

gtgcataaca

aaatatgatg

ttctctagag

gaagagttag

gaaagtttgg

gatctttgct

tggacggtat

aataagatga

tgccattaga

aagggtattt

ggtctggcac

tattaggacc

ggtgtttcgg

gaatattcgg

gttcctcaca

catatgatca

aggatgcaag



tttaatcgaa
6240

aatggatttt
6300

gggggctaat
6360

ttatacttgt
6420

agcaattgaa
6480

tactccgaat
6540

taacgttgac
6600

accaaccatt
6660

tgttgtcgcet
6720

attaattaaa
6780

ttccgtagag
6840

gcattgggac
6900

aatcaaatag
6960

ttttgtttta
7020

tgctttttgt
7080

cgttattcat
7140

ctttaacatt
7200

cgcaaggcta

tgcaggaatt

ttatttgatg

cttttcttgg

tatgtaaggc

caaaagattt

gaatatcaga

gctgaatgtt

acagatacag

gacccgttag

acttatcaaa

aattgggcta

cacaaaaaga

tacattaggg

ttttttaaga

attgttgtgt

taaagttgta
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ttgaaaaagc

attacagatt

atattcactt

gagttgattg

agttatatgg

tacctacttg

aattcatcga

atggaatggt

gtggagtcag

actataagca

actactccca

aaaagataat

attatatgtt

gttgataatt

gctaaaaata

tttaactgtt

ctttcaatat

aacagtagta
agattttgat
tgctaataaa
ggaaagaaaa
gat;gatgtt
ggttgaatta
tgtgttatct

attttgtgaa

ttctatagtt

ctttggaaat

aaacgcaaga

tgagattatg

tatttatact

ttagcatttc

tttgcaaaga

tgttaagtat

atagcatctt
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tctttcccat

aaattagttg

aatataattc

ggtgggaaaa

agactaaaaa

attgataaag

aacgctgata

gctgctgcett

atcaacgaaa

gcaattcata

attagatata

tatgagcata

ttttcttgtt

aacgataatc

taattttcta

gctatttaat

aataatggca

ctaaatgggc

aaataccatg

aaaagaatag

cagccttgaa

tttgtggatg

tagataaaaa

tacttctttt

ttggattgcc

ggacggggat

aaataattag

ataatatatt

agaatagaag

ttccectgatt

tcaattacat

ataatagtag

attgaacagg

tacgtctcct



cttgttatgc
7260

atttgttcgce
7320

ttatacatga
7380

tacctatctt
7440

tattatcttt
7500

ttagtgtttt
7560

catggatttt
7620

attttaaaaa
7680

tcttgaattt
7740

gggagatagg
7800

acgatggctc
7860

tgtgtatttt
7920

gatattcacc
7980

ttatacgtgg
8040

tgtgcaaata
8100

agtagattat
8160

acataaataa
8220

acagacgttg

atttctttgce

taaaagtatg

ttcattttgt

gggtattgcg

tgtgatgaaa

ttccatgata

tactacgaac

tattacaagt

aatatatcaa

atttatttct

ctattttttt

gcagtatatt

tgctggttat

tcacgctaaa

attatcatta

tgtgcattaa
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tggttatgtt

cttattggca

attctttttc

ttatactata

ttaggtatcc

aaaataacta

ttaagtgatt

ctatcagtgc

tatggtcttg

caaattttag

tctaagttaa

tatttttccc

ttagcatata

ataaacccct

aatatcttga

tcacgtaaat

aaaaaaactt

ctgaagaaat

ttataagtat

ctgaaccatc

caagaggggg

agaatttaac

taaggcaaac

tagacatttc

ttgtatatct

gtattggttt

ctgaacttga

tatctgagtt

gattttatct

gcttctacat

atgtgtttat

tgaaatctaa

tacatattaa

aagttaatta
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acttaagaga

tcttttacag

agcatttgca

ggggctacta

aatgttggta

tattgttata

ttactataca

ttcaggaatt

tcaacaaatg

tgcccctatg

tggggttatt

gcgtttcaaa

gtgtttcttc

gttattttca

tgtccagata

tagcatatat

aacgatatgg

tcecgtetttt

aagactgaga

ttggttttta

ttgctctata

ggcattgtga

cttttggggg

tcgcggcttg

gaaagagctt

ggagtgaatg

ttaaatatat

ggtgcattaa

aaaagtaaga

atccctcecttt

tcaatatttt

gctatataat

gataactagg

cctttatggt



ggtcttaggc
8280

attattagat
8340

acatcaggtg
8400

aatgttcaaa
8460

gatacattaa
8520

tccgatatcc
8580

gtgtatattg
8640

ataggtaatg
8700

gtgatcattg
8760

tgggaaagaa
8820

tactaaaaaa
8880

ttcatagctce
8940

aagtcaagtc
9000

ctaaggtgat
9060

taccctatag
9120

gagatattat
9180

atatcaatat
9240

ttcttaaaga

ttccatgtta

taggattacg

ttaatgacta

tagcaagtaa

atagttcacc

gagagcgtgt

gtgtagttat

ctggtgttcc

tatagttgta

tgtgcttaca

tgctgaacta

ttcgtgggtt

taaggcaact

atttgtttat

aggagaacct

aaaaaagaac

33764

tatattctta

tattagaaaa

agttgatgca

tgttcacatc

agtatttatt

aactattatt

gtggattggc

tggcgcaaac

agctaaaatt

atatcggctg

gcaactaaag

atggaattat

aaaagattat

cattgggtat

tgccacaatc

aaattttatc

acagcagttt

acaaaatttt

gatggaagtg

tttatggatg

gcggctatta

agtgatcata

ccttegtceta

gaaaatgtga

agtgttgttc

gttaaaaaat

ttaattttac

atagagccga

ttcecgtgggt

atttcgaata

gcttacatga

ctgcaccgtt

ttttttatct

ttgttcagca
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tattttgttc

ttagttttgg

ccgtagtttc

ataatgtcat

atcatggtat

ggccccecttga

caatattacc

gtggtgagat

ataactatga

aaccggaggc

atgtaaattt

tgaatttata

tataacttgc

tattacagca

ctataaatat

tttttatggg

gcagtggcta

aaatgttagg

aaaaggtttt

cattggagaa

tattggtaga

tttttctaaa

atctgcacct

aggtgcgtgt

tcctaataat

gcgtatgcaa

ccctttaccg

attgcactgg

gagtatccag

aatagattat

aatgttagtg

ttaagctatc

cttttataca

aaaaaagaat



tcgaaaaaaé
9300

ttgaaagtga
9360

cagtgccccg
9420

ataaaaatat
9480

tatataaatt
9540

agatggttaa
9600

ggggattacc
9660

cttatgctca
9720

agaaaatact
9780

aaaatagtag
9840

atatcctcaa
9900

tatatagaaa
9960

cgtgataaca
10020

ttgcatggag
10080

aataacttca
10140

accagtgaaa
10200

acattatgtc
10260

atataagtta

tggtttggta

tatatttaaa

tcatttttat

agcttccgaa

cttttatcaa

attatcagaa

tgaagtttta

tgttcgctac

ggtgaatttt

ggggaactga

atcttttatt

aaagttcaat

ggcaatatgg

tgattatgaa

gtttgattaa

tttatcgaga
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aagaatgttg

agaaataata

aactttgaag

cttacttttg

ctgaaaaatg

gattcagata

gctaaaacat

tataactatt

atattagagt

aataatgatg

cgtggtttat

aaatttaaag

ggttttaaaa

atttggacat

taatgattat

ttatgttgat

ttttactaaa

ttgttagtcg

ataaaaagga

ttatcatacg

atggtactga

tacatttcct

ttatttgttt

acaaaaaatg

caaaaactag

acacaagtaa

cattgactgg

attataatcg

ttgccectetg

aaaacatgcg

aataataaca

tttctecttte

tatataatta

agcaaacatg
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ccctgaagat

tgtgaggata

tgctgcacaa

aaataagtat

cggttacctt

cccatcgaaa

gatatttgcg

atattttcca

aaatatgcat

ttttgaacag

tttcacatgg

gaagatttaa

aaaaaaattg

tagcagtgtc

ttaaccccga

gtaatgatta

attattcaat

atttgccctt
ttttacccag
atattacaag
gcaaaaagaa
aatgcaaccg
ctagaaacgt
gcagacttac
tttgacgatg
gaagatataa
tttattgaat
ccatgatgac
aataatagtt
cgtaacctat
atatataatt
ﬁgtattcata
taagtttagc

acggagtttt
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ccaactttat atgattttct ttgttctttt ttattggggg tgaataaaag taaaattaag
10320

aaggaaaata tactttctga tactgtagtt gattggtgtg ctggctcatt tatgcttatt
10380

catgctttaa gtttcttaaa tgtgaatggt tttgatcaaa aatattttat gtattgtgaa
10440

gatattgacc tttgtatgcg tttaaaatta agtggagtag atctttacta tactccccat
10500 :

tttgatgcta ttcattatgc gcagcatgaa aatagaagaa tatttactaa agcatttcga
10560

tggcatataa ggagtattac gcgctacata ttacggaaac caattctttc ttataaaaac
10620

tatagaaaaa ttacatccga actggtaaag tga

10653
<210> 13
<211> 652
<212> PRT

<213> Trinh tu gia

<220>

<223> protein EPA dugc khu ddc tinh chta 4 trinh ty N-glycosyl hoa
duoc tbi uu

<400> 13

Gly Ser Gly Gly Gly Asp Gln Asn Ala Thr Gly Ser Gly Gly Gly Lys

1 5 10 15

Leu Ala Glu Glu Ala Phe Asp Leu Trp Asn Glu Cys Ala Lys Ala Cys
20 25 30

Val Leu Asp Leu Lys Asp Gly Val Arg Ser Ser Arg Met Ser Val Asp
35 40 45

Pro Ala Ile Ala Asp Thr Asn Gly Gln Gly Val Leu His Tyr Ser Met
50 55 60

Val Leu Glu Gly Gly Asn Asp Ala Leu Lys Leu Ala Ile Asp Asn Ala
65 70 75 80
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Leu

Glu

Ser

Asn

His

145

Lys

Glu

Met

Ser

Tyr

225

Ile

Lys

Phe

Ser

Pro

Trp

Ile

130

Met

Leu

Met

Ala

Gly

210

Leu

Tyr

Asp

Pro

Ile

Asn

Ser

115

Lys

Ser

Ala

Gln

Gln

195

Lys

Ala

Arg

Asn

Glu
275

Thr

Lys

100

Leu

Val

Pro

Arg

Pro

180

Ala

Val

Gln

Val

Asn

260

Gly

Ser

85

Pro

Asn

Phe

Ile

Asp

165

Thr

Gln

Leu

Gln

Leu

245

Asn

Gly

Asp

Val

Trp

Ile

Tyr

150

Ala

Leu

Pro

Cys

Arg

230

Ala

Ser

Ser

Gly

Arg

Leu

His

135

Thr

Thr

Ala

Arg

Leu

215

Cys

Gly

Thr

Leu

Leu

Tyr

Val

120

Glu

Ile

Phe

Ile

Arg

200

Leu

Asn

Asn

Pro

Ala
280
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Thr

Ser

105

Pro

Leu

Glu

Phe

Ser

185

Glu

Asp

Leu

Pro

Thr

265

Ala

Ile

90

Tyr

Ile

Asn

Met

Val

170

His

Lys

Pro

Asp

Ala

250

Val

Leu
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Arg

Thr

Gly

Ala

Gly

155

Arg

Ala

Arg

Leu

Asp

235

Lys

Ile

Thr

Leu

Arg

His

Gly

140

Asp

Ala

Gly

Trp

Asp

220

Thr

His

Ser

Ala

Glu

Gln

Glu

125

Asn

Glu

His

Val

Ser

205

Gly

Trp

Asp

His

His
285

Gly

Ala

110

Lys

Gln

Leu

Glu

Ser

190

Glu

Val

Glu

Leu

Arg

270

Gln

Gly

95

Arg

Pro

Leu

Leu

Ser

175

Val

Trp

Tyr

Gly

Asp

255

Leu

Ala

Val

Gly

Ser

Ser

Ala

160

Asn

Val

Ala

Asn

Lys

240

Ile

His

Cys



His

Glu

305

Tyr

Asn

Arg

Glu

Ala

385

Gln

Ala

Gly

Glu

Phe

465

Phe

Leu

290

Gln

Leu

Ala

Glu

Ser

370

Ala

Asn

Leu

Gly

Arg

450

vVal

Gly

Pro

Leu

Ala

Leu

Gln

355

Glu

Ser

Arg

Leu

Asp

435

Leu

Gly

Gly

Leu

Glu

Ala

Ala

340

Pro

Arg

Ala

Thr

Glu

420

Val

Leu

Tyr

val

Glu

Gln

Arg

325

Ser

Glu

Phe

Asp

Lys

405

Arg

Ser

Gln

His

Arg
485

Ala

Cys

310

Leu

Pro

Gln

Val

Val

390

Gly

Asn

Phe

Ala

Gly

470

Ala

Phe

295

Gly

Ser

Gly

Ala

Arg

375

Val

Glu

Tyr

Ser

His

455

Thr

Arg

Thr

Tyr

Trp

Ser

Arg

360

Gln

Ser

Cys

Pro

Thr

440

Arg

Phe

Ser
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Arg

Pro

Asn

Gly

345

Leu

Gly

Leu

Ala

Thr

425

Arg

Gln

Leu

Gln

His

Val

Gln

330

Gly

Ala

Thr

Thr

Gly

410

Gly

Gly

Leu

Glu

Asp
490
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Arg

Gln

315

Val

Asp

Leu

Gly

Cys

395

Pro

Ala

Thr

Glu

Ala

475

Leu

Gln

300

Arg

Asp

Leu

Thr

Asn

380

Pro

Ala

Glu

Gln

Glu

460

Ala

Asp

Pro

Leu

Gln

Gly

Leu

365

Asp

Val

Asp

Phe

Asn

445

Arg

Gln

Ala

Arg

Val

Val

Glu

350

Ala

Glu

Ala

Ser

Leu

430

Trp

Gly

Ser

Ile

Gly

Ala

Ile

335

Ala

Ala

Ala

Lys

Gly

415

Gly

Thr

Tyr

Ile

Trp
495

Trp

Leu

320

Arg

Ile

Ala

Gly

Asp

400

Asp

Asp

Val

vVal

Val

480

Arg



Gly

Asp

Arg

Leu

545

Gly

Glu

Val

Asp

Leu

625

Lys

Phe

Gln

Val

530

Thr

His

Gly

Val

Leu

610

Pro

Leu

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

<220>
<223>

<220>
<221>

Tyr

Glu

515

Tyr

Leu

Pro

Gly

Ile

595

Asp

Asp

Gly

14

PRT
Trinh tu

Ile

500

Pro

vVal

Ala

Leu

Arg

580

Pro

Pro

Tyr

Ser

Trinh tu

BIEN THE

Ala

Asp

Pro

Ala

Pro

565

Val

Ser

Ser

Ala

Gly
645

gia

Gly

Ala

Arg

Pro

550

Leu

Thr

Ala

Ser

Ser

630

Gly

Asp

Arg

Trp

535

Glu

Arg

Ile

Ile

Ile

615

Gln

Gly

Pro

Gly

520

Ser

Ala

Leu

Leu

Pro

600

Pro

Pro

Asp
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Ala Leu
505

Arg Ile

Leu Pro

Ala Gly

Asp Ala

570
Gly Trp
585
Thr Asp
Asp Lys

Gly Lys

Gln Asn
650

Ala

Arg

Glu

555

Ile

Pro

Pro

Glu

Pro

635

Ala

tuong ddng N-glycosyl hoéa
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Tyr

Asn

Phe

540

Val

Thr

Leu

Arg

Gln

620

Pro

Thr

Gly

Gly

525

Tyr

Glu

Gly

Ala

Asn

605

Ala

Arg

Tyr

510

Ala

Arg

Arg

Pro

Glu

590

Val

Ile

Glu

Ala

Leu

Thr

Leu

Glu

575

Arg

Gly

Ser

Asp

Gln

Leu

Gly

Ile

560

Glu

Thr

Gly

Ala

Leu
640



<222>
<223>

<220>
<221>
<222>
<223>

<400>
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(2)..(2) )
Xaa = amino axit bat ky

BIEN THE
(3)..(3)
Xaa = Ser hodc Thr

14

Asn Xaa Xaa

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

15

5

PRT

Trinh ty gia

Trinh tu tuong ddng N-glycosyl hoéa

BIEN THE
(1)..(1)
Xaa = Asp hodc Glu

Xaa = ddéc lap dugc chon tu axit amin tu nhién bit ky ngoai tru

Xaa = ddc lap dugc chon tu axit amin tu nhién bt ky ngoai tru

BIEN THE
(2)..(2)
Pro

BIEN THE
(4)..(4)
Pro

BIEN THE
(5)..(5)

Xaa = Ser hodc Thr

15
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Xaa Xaa Asn Xaa Xaa
1 5
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