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(57) Séang ché d& cap dén cAu truc ADN thich hop dé biéu hién protein tai t6 hop
ranibizumab & t& bao chi vi khuan trong d6 ciu triic ADN nay bao gbém trinh ty nucleotit
ma hoa: trinh ty khéi ddu rhaBAD, yéu t6 hoat hoa phién ma RhaR, yéu t6 hoat hoa phién
ma Rha$, d4u chuin khang khang sinh, trinh tu khéi dau dugc lién két hoat dong voi axit
nucleic mi héa diu chuin khang khang sinh, yéu t6 két thiic rB T1, yéu t6 két thiac rrnB
T2 va diém khéi ddu sao chép pMB1. Ciu tric ADN nay ciing ¢6 thé bao gdm trinh tu
nucleotit ma héa protein tai té hop duoc lién két hoat doéng véi trinh tu khéi dau rhaBAD.
Sang ché ciing dé cap dén vecto va té bao chu vi khuin chua cdu tric ADN nay ciing nhu
phuong phap san xuét protein tai to hgp bang cach cho té bao chu vi khuén tiép xuc véi

rhamnoza va nho d6 cam g su bi€u hién cia protein tai to hgp nay.
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Linh vwe k§ thuit dwoc dé cap

Sang ché dé cap dén ciu truc ADN thich hop dé biéu hién protein tai td hop trong
té bao chu vi khudn trong d6 cu tric ADN nay bao gom trinh ty nucleotit ma héa: trinh tur
khoi dau rhaBAD, yéu té hoat hoa phién ma RhaR, yéu t6 hoat héa phién ma RhaS, dau
chuin khang khang sinh, it nhit mét yéu t6 két thiic, va diém khéi dau sao chép. Cau triic
ADN ciing c6 thé bao gdm trinh tir khéi ddu duogc lién két hoat dong véi axit nucleic ma
hoa cho ddu chuén khang khang sinh, va trinh tw nucleotit ma héa protein tai t6 hop nay
duoc lién két hoat dong vai trinh tu khéi dau rhaBAD. It nhit mot yéu té két thiic c6 thé 1a
yéu t6 két thuc rrnB T1 va yéu t6 két thic rrnB T2. Protein tai t6 hop c6 thé 12 ranibizumab.
Sang ché ciing dé cap dén vecto va té bao chu vi khudn chira c4u traic ADN nay ciing nhur
phuong phéap sén xuét protein tai td hop bang cach cho té bao chu vi khuan tiép xuc véi
rhamnoza va nho d6 cam tmg sy biéu hién cia protein tai td hop nay.

Tinh trang ky thuit ciia sang ché

Qué trinh chuyén héa ctia rhamnoza lién quan dén viéc L-rhamnoza dugc dua vao
té bao thong qua RhaT permeaza va sau d6 dugc dong phan hoa thanh L-rhamnuloza bai
L-rhamnoza isomeraza (RhaA), va L-rhamnuloza sau d6 dugc phosphoryl héa thém béi
rhamnulokinaza (RhaB) va cudi cing dugc thiy phan boi rhamnuloza- 1-phosphat aldolaza
(RhaD) dé tao ra dihydroxyaxetonphosphat va L-lactaldehyt [1]. Gen rhad, rhaB va rhaD
tao thanh mot operon goi 1a rhaBAD va dugc phién ma v4i su trg gidp cua fur khoi dau
rhaBAD [1]. So véi cac hé théng khac, con duong chuyén héa rhamnoza duoc phan biét
boi thyc té 12 cAn c6 hai chit hoat héa phién ma dugc goi 1a RhaS va RhaR dé diéu hoa
nhu dugc giai thich dudi day [1].

Operon rhaBAD 14 operon di hoa dugc diéu hoa tich cwe ma phién mé céc gen rhaB,
rhaA va rhaD néu trén mot cach khac biét véi operon rhaSR véi khoang 240 cdp bazo cua
ADN tach cac vi tri khéi diu phién ma ctia chung [1]. Operon r4aSR ma héa RhaS va RhaR
trong d6 mbi monome cuia protein RhaS va RhaR dime chira hai motif xoin dc va tiép xtic
v6i hai rinh chinh cia ADN. RhaR diéu hoa qué trinh phién ma ctia #haSR bing cach lién
két ADN trinh khéi ddu ciia kéo dai tir bazo -32 dén -82 so v6i vi tri bat ddu phién ma
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rhaSR [1]. Sau khi biéu hién rhaSR, Rha$ lién két ADN phia tru6c operon rhaBAD & cac
bazo -32 dén -81 so v6i vi tri bat dau phién ma dé tang biéu hién rhaBAD [1]. Hon nita,
ving lién gen rhaSR-rhaBAD chita cac vi tri lién két CRP & cac vi tri -92,5 (CRP 1) so véi
vi trf bit dau phi€én ma cua operon rhaBAD va céac vi tri lién két CRP & céc vi tri -92,5
(CRP 2),-115,5 (CRP 3) va-116,5 (CRP 4) so v&i vi tri bit dau phién mé ciia operon rhaSR
[1]. Protein thu thé AMP vong (CRP) diéu hoa sy biéu hién ciia hon 100 trinh tw khoi dau
& Escherichia coli.

Céu truc ADN bao gém trinh tut ADN ma héa RhaS, RhaR va trinh tu khoi dau
rhaBAD da biét trong linh virc. US8138324 boc 10 plasmit ¢6 ngudn gbe pTACO va
pLEMO (tuc la cAu tric ADN) chtra trinh tu ADN ma héa RhaS, RhaR va trinh tr khéi
dAu rhaBAD. Tuy nhién, US8138324 khong d& cip dén viéc sir dung té bao chi co su
chuyén hoéa rhamnoza bi vo hiéu.

CAu triic ADN dura trén plasmit c6 ngudn gbe Rha chira trinh tr ADN ma hoa RhaS,
RhaR va trinh ty khéi dau rhaBAD cling dugc biét trong linh vuc, vi du tir Giacalone ef al.
[5] hodc Hjelm et al. [2]. Giacalone ef al. md ta vi du plasmit pRha67A va pRhal09A trong
khi d6 Hjelm et al. mo ta plasmit pRha67K.

Mic dii cu trac ADN bao gdm trinh tur ADN mé héa Rha$S, RhaR va trinh tw khéi dau
rhaBAD duoc biét trong linh vire nhung van con nhiéu thach thire, dic biét 1a trong qué
trinh san xut protein tai t6 hop & quy mé cong nghiép, cu thé 1a cac khang thé don dong

hodc cac manh cta ching. Cac thach thirc cha yéu 1a:

(i)  té bao chi chiu 4p luc dan dén t6n thuong cac dai phan tir clia té bao nhu mang,
protein va axit nucleic;

(i)  té bao chi ting truéng kém;

(iii)  protein tai t6 hop dugc san xuat kém hoat tinh; va/hodc

(iv)  thu duoc protein tai té hop voi hiéu sudt thap.

Do d6, vn ¢6 nhu cdu v& cdu tric ADN cai tién cling nhu té bao chi va phurong
phép thich hop dé san xuét hiéu qua protein tai td hop, ching han khang thé don dong hodc
manh cia chung & hiéu suit cao, cu thé 1a khi protein tai t6 hop niy duge danh cho céc tmg

dung diéu tri.
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Ban chit k§ thuit ciia sing ché
Muc dich cta sang ché

Vi thé, muc dich cua sang ché 1a dé xuét cAu tric ADN cai tién, cling nhu t€ bao chu
vi khuén va phuong phap thich hop dé san xuit hiéu qua protein tai t6 hop, chang han
khéang thé don dong hodc manh cua ching & té bao chu vi khuan véi hiéu suét cao, dic biét
khi protein tai t6 hop nay dwoc danh cho cac ing dung diéu tri. Protein téi t6 hop c6 thé 1a
ranibizumab.

Khia canh tht nhit cua sang ché dé cap dén chu tric ADN dé biéu hién ranibizumab
trong té bao chu vi khudn, trong d6 ranibizumab bao gdm (i) chudi nhe chira trinh tir axit
amin cia SEQ ID 3, (ii) chudi ning chira trinh ty axit amin cia SEQ ID 4, trong d6 céu
traic ADN nay chira trinh tir nucleotit ma héa ranibizumab, trong d6 c4u tric ADN nay con
bao gdm it nhit mét trinh ty nucleotit ma hoa peptit tin hiéu duoc lién két hoat dong theo
huéng phién ma véi trinh tir nucleotit ma héa chudi nhe cia ranibizumab va/hoic chudi

nang cia ranibizumab, trong d6 cu tric ADN nay bao gom trinh tu nucleotit ma héa:

- trinh tu khéi diu rhaBAD,

- yéu t6 hoat hoa phién ma RhaR,
- yéu t6 hoat héa phién mi RhaS,
- dAu chuin khang khang sinh,

- it nh4t mot yéu t6 két thic, va

- diém khoi dau sao chép pMB1.

Theo mot phuong an wu tién, ciu trac ADN nay con bao goém trinh tu nucleotit ma
héa trinh tu khéi ddu duoc lién két hoat dong véi trinh tu nucleotit ma hoa d4u chuin khang
khéang sinh.

Theo mdt phuong &n wu tién, cAu tric ADN con bao gém trinh tu nucleotit ma héa
yéu t6 két thic rrB T1 va yéu t két thiac rrB T2.

Theo mot phuong 4n wru tién, ciu tric ADN dugc dic trung béi:

- d4u chuin khang khang sinh 14 d4u chudn khing kanamyxin, tot hon 1a dau
chuin khang kanamyxin bao gom trinh tw nucleotit ctia SEQ ID 12 hodc trinh tu
c6 d6 dong nhét trinh tu v6i no it nhét 12 90 %;

- trinh tu khoi dAu dugc 1ién két hoat dong véi trinh t nucleotit ma héa dau chuan

khang khang sinh 12 trinh tyr khoi ddu AmpR, tot hon 12 trinh tir khéi dAdu AmpR
3
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bao gbém trinh tur nucleotit SEQ ID 13 hodc trinh tw ¢6 d6 ddng nhét trinh tw v6i
n6 it nhat 13 90 %;

- yéu t6 két thuc rmB T1 bao gdm trinh ty nucleotit SEQ ID 14 hodc trinh tir ¢
d6 dong nhét trinh ty véi né it nhét 1a 90 %;

- yéu td két thuc rrnB T2 bao gdm trinh tuy nucleotit SEQ ID 15 hoic trinh tyr ¢6
d6 dong nhét trinh ty v6i né it nhét 1a 90 %; va/hodc

- diém khéi dau sao chép pMB1 bao gdm trinh tu nucleotit SEQ ID 16 hodc trinh
tir ¢6 do déng nhét trinh tu véi no6 it nhat 1a 90 %.

Theo mot phuong 4n uu tién, cAu truc ADN duoc dic trung boi:

- déu chuén khang khéang sinh 13 ddu chuin khang kanamyxin bao gdm trinh ti
nucleotit SEQ ID 12;

- trinh tu khéi dAu duge lién két hoat dong v6i trinh ty nucleotit ma héa ddu chuén
khang khéang sinh 13 trinh tw khéi ddu AmpR bao gdm trinh ty nucleotit SEQ ID
13; .

- yéu t6 két thuc rrmB T1 bao gdm trinh ty nucleotit SEQ ID 14;

- yéu tb két thuc rrnB T2 bao gbm trinh tw nucleotit SEQ ID 15; va/hoic

- diém khoi diu sao chép pMB1 bao gdm trinh tu nucleotit SEQ ID 16.

Theo mot phuong an wu tién, cAu trac ADN duoc dic trung boi:

- trinh tu khéi ddu #haBAD bao gém trinh tu nucleotit SEQ ID 8 hoac trinh tu
c6 do dong nhat trinh ty v6i n6 it nhét 1a 90 %;

- yéu té hoat hoa phién ma RhaR bao gdm trinh ty nucleotit SEQ ID 9 hoic
trinh tw c6 do dong nhat trinh ty v6i no it nhét 13 90 %;

- yéu td hoat hoa phién ma Rha$S bao gdém trinh tw nucleotit SEQ ID 11 hoic
trinh tu c6 d6 ddng nhAt trinh tir v6i n6 it nhét 1a 90 %;

- déu chuén khang khang sinh 13 ddu chuén khang kanamyxin bao gdm trinh
tu nucleotit SEQ ID 12 hodc trinh tu ¢6 do déng nhét trinh tu véi né it nhét
12 90 %;

- trinh tu khoi dau AmpR bao gém trinh tu nucleotit SEQ ID 13 hoac trinh tur
c6 do dong nhét trinh ty v6i no it nhét 12 90 %;
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- yéu t6 két thic rmB T1 bao gém trinh tu nucleotit SEQ ID 14 hodc trinh tu
c6 d6 dong nhat trinh tw v6i né it nhit 12 90 %;

- yéu t6 két thiic rrnB T2 bao gdm trinh tur nucleotit SEQ ID 15 hodc trinh t
c6 d6 dong nhat trinh tir v6i né it nhit 14 90 %; va

- diém khoi dau sao chép pMB1 bao gém trinh tu nucleotit SEQ ID 16 hoic
trinh tw c6 d6 dong nhét trinh tw v&i né it nhat 1a 90 %.

Theo mdt phuong an wu tién, cAu trac ADN duoc dic trung boi:

- trinh ty khéi ddu rhaBAD bao gdm trinh ty nucleotit SEQ ID 8;

- yéu t5 hoat héa phién ma RhaR bao gém trinh tu nucleotit SEQ ID 9;

- yéu tb hoat héa phién ma RhaS bao gém trinh ty nucleotit SEQ ID 11;

- d4u chudn khang khang sinh 1a ddu chudn khang kanamyxin bao gom trinh
tu nucleotit SEQ ID 12;

- trinh ty khoi diu AmpR bao gdm trinh ty nucleotit SEQ ID 13;

- yéu td két thuc rmB T1 bao gdm trinh ti nucleotit SEQ ID 14;

- yéu tb két thuc rrB T2 bao gdm trinh ty nucleotit SEQ ID 15; va

- diém khoi du sao chép pMB1 bao gdm trinh tw nucleotit SEQ ID 16.

Theo mot phuong an wu tién, cdu tric ADN bao gém vi tri da tich dong bao gdm
17 vi tri giéi han dugc phéan cat béng enzym giéi han EcoRI, Ndel, Notl, Xhol, PspXI,
PaeR71, Bbsl, Styl, Avrll, Banl, Acc651, Kpnl, Eco53kI, Sacl, BamHI, Xbal, Sall, Accl,
Pstl, Sbfl, Sphl va HindIII.

Theo mot phuong an uu tién, c4u trac ADN bao g@)m trinh tu nucleotit SEQ ID 1,
hodc trinh tu ¢6 do déng nhét trinh tu v&i no it nhat 1a 90 %, t6t hon 1 trinh tu nucleotit
SEQID 1.

Theo mot phuong &n wu tién, trinh ty nucleotit ma hoa ranibizumab dugc lién két
hoat dong v6i trinh ty khdi dau rhaBAD.

Theo mdt phuong 4n wu tién, trinh tw nucleotit md hoéa ranibizumab bao gém (i)
trinh tu nucleotit ma héa chudi nhe cia ranibizumab bao gém trinh tw SEQ ID 5 hodc trinh
tu co do déng nhét trinh tu v&i no it nhat 12 90 %, va/hodc (i) trinh ty nucleotit ma hoéa
chudi niing cuia ranibizumab bao gém trinh tu SEQ ID 6 hodac trinh tu ¢6 do déng nhét trinh
tu v6i no it nhat 1a 90 %. Theo mdt phuong 4n wu tién khac, trinh tw nucleotit ma hoa

ranibizumab nay bao gom (i) trinh tr nucleotit ma héa chudi nhe ctia ranibizumab bao gém
5
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trinh tu SEQ ID 5, va/hodc (ii) trinh tw nucleotit ma héa chudi nang cua ranibizumab bao
gbm trinh tr SEQ ID 6.

Theo mot phuong an, trinh tu nucleotit ma hoa peptit tin hiéu dugce lién két hoat
dong theo huéng phién ma véi mdt trong hai hodc ca hai trinh tu nucleotit SEQ ID 5 va
SEQ ID 6.

Theo mdt phuong an, peptit tin hi¢u 1a PelB (pectat lyaza B). Theo mot phuong an
uru tién, trinh ty nucleotit ma héa peptit tin hiéu PelB bao gém trinh ty SEQ ID 7 hodc trinh
tur ¢6 do déng nhét trinh fur v6i né it nhét 12 90 %; tdt hon nita 1 trinh tw nucleotit ma hoa

peptit tin hiéu PelB bao gém trinh tw SEQ ID 7.

Theo mdt phuong an, peptit tin hiéu PelB thu duoc bao gém trinh tu axit amin cua

SEQID 18 [6]: MKYLLPTAAAGLLLLAAQPAMA.

Theo mot phuong an vu tién, cAu tric ADN bao gém trinh t SEQ ID 17 hodc trinh
tu ¢6 do dong nhat trinh ty véiné it nhét 13 90 %, tot hon 13 bao gbém trinh tu SEQ ID 17.

Khia canh thir hai ctia sang ché dé cap dén vecto biéu hién chira cdu tric bét ky
trong s cac cdu tric ADN theo khia canh thir nhét ctia sang ché.

Khia canh thit ba ctia sang ché dé cip dén té bao chi vi khuén chira cdu tric ADN
theo khia canh thi nhat cua sang ché hodc vecto biéu hién theo theo khia canh thir hai cia
sang ché, trong d6 té bao chu vi khuan tét hon 1 té bao Escherichia coli, tot hon nita 13 té
bao E. coli K-12.

Theo mdt phuong 4n wu tién, t€ bao chii vi khuin nay bao gdm (i) nhiém séc thé
gém c6 dot bién trong trinh ty axit nucleic cia gen r2aB ma lam cho RhaB bt hoat, hoac
(ii) nhiém sic thé trong d6 trinh tu nucleotit ma héa RhaB bi khuyét.

Theo mot phuong 4n uu tién, té bao chi vi khuan nay 1a té bao Escherichia coli
W3110, tot hon 1a chtra nhifm sic thé ma bao gé)m dot bién dich khung trong trinh tu
nucleotit ma héa RhaB.

Theo mot phuong 4n wu tién, t& bao chu vi khuin nay 14 té bao Escherichia coli
W3110 chta nhiém sic thé ma bao gém trinh tu nucleotit SEQ ID 2 hodc trinh tu c6 d6
dong nhat trinh ty v6i né it nhat 12 90 %, tot hon la trinh tu nucleotit SEQ ID 2, trong d6
tiy y nhiém sic thé cia t& bao chu vi khudn con bao gbém trinh ty nucleotit ma hoa RhaT.

Khia canh thtr tu cta sang ché dé cap dén phuong phép san xuét ranibizumab bao
gbdm bude cho té bao chu vi khudn theo khia canh thir ba ciia sang ché 16 ra véi rhamnoza,

6
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nhd d6 cam tmg su biéu hién cia ranibizumab. Theo mot phwong an wu tién, phwong phap
con bao gdm bude thu hdi ranibizumab tir t& bao chi vi khuén; va ty ¥ con bao gébm mét
hodc nhiéu budc tinh ché ranibizumab dugc thu hdi, tbt hon 13 bang mét hoic nhidu budce
sic ky.
Khia canh thtr nam ctia sang ché dé cap dén phuong phép san xuét ranibizumab, bao

gbm cac budc:

tach dong trinh tw nucleotit ma héa protein tai td hop vao cdu tric ADN ma bao gbm
trinh tu nucleotit SEQ ID 1 hodc trinh ty ¢6 do ddng nht trinh ty v6i né it nhit 12 90 %,
tdt hon 1a trinh tu nucleotit SEQ ID 1, sao cho trinh tu nucleotit md hoa protein ranibizumab
duoc lién két hoat dong véi trinh ty khoi dau rhaBAD; va

dua trinh tu nucleotit thu dugc vao té bao chu vi khuén chtra nhifm sic thé ma bao gbm

dot bién hodc cai bién ma vo6 hiéu qué trinh chuyén hoa rhamnoza.

Theo mét phwong 4n wu tién, phwong phap nay con bao gdm buéc cho té bao chi
vi khuén tiép xuc voi thamnoza, nhe d6 cam tmg sy biéu hién ciia protein tai td hop.

Theo mét phuong 4n khac, phuong phap con bao gdbm budce thu hdi ranibizumab tir
té bao chu vi khuin; va tiy v con bao gdm mot hodc nhiéu bude tinh ché ranibizumab thu
hoi, tét hon 1a béng mot hodc nhiéu budc sic ky.

Theo mét phwong 4n wu tién, t& bao cha vi khudn nay 1 té bao Escherichia coli, tt
hon nita 1a té bao E. coli K-12, t6t nhét 1a té bao E. coli W3110.

Theo mdt phwong 4n wu tién, t& bao chi vi khudn nay chira (i) nhiém sic thé chia
dot bién trinh tu nucleotit ctia gen rhaB tao ra RhaB bét hoat, hoic (i1) nhiém sic thé trong
d6 trinh tu nucleotit ma hoa RhaB bi khuyét.

Theo mot phwong 4n wu tién, t& bao chi vi khuan nay 1a té bao E. coli W3110 chira
nhiém sic thé bao gdm d6t bién dich khung trinh tw nucleotit ma h6a RhaB.

Theo mot phuong 4n wu tién, té bao chii vi khudn nay 1a té bao E. coli W3110 bao
gdm nhiém sic thé ma bao gdm trinh tu nucleotit SEQ ID 2 hodc trinh tw ¢6 d6 dong nhét
trinh tu v6i n6 it nhat 1a 90 %, t6t hon 1a trinh tu nucleotit SEQ ID 2, trong d6 tlly ¥ nhiém
sic thé cua té bao chu vi khudn con bao gém trinh tw nucleotit mi héa RhaT.

Theo mot phuong an wu ti€n, trinh tw nucleotit ma hda ranibizumab chira (i) trinh
tr nucleotit ma héa chudi nhe cta ranibizumab bao gdm trinh tu SEQ ID 5 hodc trinh ti

c6 do déng nhét trinh tu v6i n6 it nhét 12 90 %, va/hodc (ii) trinh ty nucleotit ma héa chudi
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nang cua ranibizumab bao gém trinh tu SEQ ID 6 hoac trinh ty c6 do dé)ng nhét trinh tu
v6i n6 it nhit 13 90 %; tdt hon 1a trinh tu nucleotit ndy ma hoa protein tai tb hop chira (i)
trinh tu nucleotit ma héa chudi nhe ctia ranibizumab bao gém trinh tu SEQ ID 5, va/hoac
(ii) trinh tu nucleotit ma hoa chudi ning ciia ranibizumab bao gém trinh tv SEQ ID 6.
Theo mot phuong an wu tién, trinh ty nucleotit comprising SEQ ID 5 va/hodc SEQ
ID 6 con bao gém trinh ty nucleotit ma hoéa peptit tin hiéu dugce lién két hoat dong theo

hudng phién ma véi trinh tu nucleotit SEQ ID 5 va/hodc SEQ ID 6.

Theo mét phuong an wu tién, trinh ty nucleotit ma héa peptit tin hiéu 1a trinh tu
nucleotit ma hoa peptit tin hiéu PelB, tdt hon 1a trinh tu nucleotit ma héa peptit tin higu
PelB bao gdm trinh ty SEQ ID 7 hodc trinh tyr ¢6 d6 ddng nhét trinh tw véi né it nhét 13 90
%; tot hon 14 trinh tu nucleotit ma hoa peptit tin hi¢u PelB bao gff)m trinh tu SEQ ID 7 va
duoc dung hop véi trinh tu nucleotit md hoa chudi nhe va/hoic chudi ning cua
ranibizumab.

Theo mot phwong an vu tién, trinh tw nucleotit thu dugc duge dua vao té bao chu vi
khuén bao gém trinh tuy SEQ ID 17 hoac trinh tu c6 do d6ng nhét trinh tu v6i no it nhét 1a
90 %, tot hon 13 bao gdm trinh ty SEQ ID 17.

Khia canh thir sau cta sang ché dé cap dén té bao chi vi khudn 14 té bao E. coli
W3110 va chira nhiém séc thé gdm c6 dot bién dich khung trinh tu nucleotit ma hoéa RhaB.
Theo mdt phuong an, té bao chu E. coli W3110 nay bao gém nhim sic thé chua trinh tu
nucleotit SEQ ID 2 hoic trinh tir ¢6 d6 ddng nhét trinh ty voi né it nhét 12 90 %, t6t hon 1a
trinh tu nucleotit SEQ ID 2. Theo mét phuong 4n khac, nhidm sic thé cia té bao chu vi
khuan chira trinh tu nucleotit ma hoa RhaT.

Mot hodc nhiéu céc SEQ ID 1-18 dugc chi ra ¢ trén cta cac khia canh khac nhau
ctia sang ché (va cac phuong 4n ciia n6) c6 thé duge thay thé bang trinh tw c6 do ddng nhét
trinh ty v&i no it nhat 12 90 %. Thuét ngit "do déng nhét trinh tu" khi duoc st dung & day
lién quan dén trinh tu axit amin hodc nucleotit va do déng nhét trinh tu 12 trén toan bo chiéu
dai cua trinh tu cu thé. Do d6, mét trinh ty c6 thé dong nhat vé trinh tur it nhét 12 90 %, it
nhat 12 92 %, it nhit 1a 95 %, it nhat 1a 96 %, it nhét 1a 97 %, it nhat 12 98 % hodc it nhat 1a
99 %, véi trinh tu axit amin hodc nucleotit xac dinh. Cac trinh ty cua sang ché vi thé bao
gém cac bién d6i mot hoac nhiéu nucleotit hoic axit amin (thém, thay thé, gén chen hoac
bat) so véi cac trinh tu theo sang ché. O muc axit amin, cac trinh tu dugc vu tién véi do
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dbng nhét trinh tu di xac dinh & trén chira t6i 5, vi du chi 1, 2, 3, 4 hodc 5, tét hon 1a 1, 2

hodc 3, tot hon nita 13 1 hodc 2, axit amin thay dbi trong trinh tu theo sang ché.

M3 ta vin tit cdc hinh vé
Fig. 1 - Ban d6 plasmit ddi véi KTXHIS
Fig. 2 - Trinh tu nucleotit cda vi tri da tach dong (MCS) cia KTXHIS
Fig.3 - Ban db plasmit ciia KTXHIS-PelbL.C-PelbHC
Fig. 4a-4d - Thir nghiém thdm tach Western st dung khang thé khang FAB - So sanh do
chuin trong cac thir nghiém quy mé nho.
Fig. 5 - Tinh ché mé quy mé nhé tir miu ly giai dong nhat hoa duogc 1am sach tir nguyén
liéu thu hoach bang thir nghiém thim tach Western nhya Capto L sir dung khang thé khang
FAB. Tai gel: 3 pg san phdm duoc dua 1én ngoai trir XB17/67A (chi 0,2 pg san pham duge
dwa 1én cho nang suét thap). Dau chudn tir 18,4-116 kDa.
Fig. 6 - Tom tét dir liéu cua hiéu gia HPLC &i luc
Fig. 7a-7c - Thir nghiém thim tach Western st dung khang thé khang FAB - Pdi ching so
sanh su biéu hién trong thi nghiém quy mé nhé.
M5 ta chi tiét sang ché

Sang ché dé cap dén viéc didu hoa viée san xuét protein tai té hop trén co sé trinh
tu khéi dau rhaBAD L-rhamnoza.

Cu thé hon, sang ché dé cap dén phuong phap san xuét protein tai to hop, t6t hon 1a

ranibizumab, bao gdm cac budc:

a. tach dong trinh tr nucleotit ma hoa protein tai t hop, tt hon 14 ranibizumab,
vao ciu tric ADN sao cho trinh tu nucleotit duoc lién két hoat dong v&i trinh
tw khéi dau rhaBAD, va

b. dua trinh tu nucleotit thu duoc vao t& bao chu vi khuén chira nhiém sic thé
ma bao gdm dot bién hodc cai bién ma vo hiéu qua trinh chuyén héa

rhamnoza.

CAu tric ADN duoc boc 16 & trong phuong phap néu trén c¢6 thé bao gom trinh tir
nucleotit ma hoéa trinh tu khéi dau rhaBAD. Theo mdt phuong 4n cia sang ché, trinh tur
nucleotit cua trinh tw khéi diu rhaBAD bao gém trinh tu SEQ ID 8 (va trong d6 trinh tir
nay dugce goi l1a “rhaBAD” trén cac fig. 1 va 3):
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CACCACAATTCAGCAAATTGTGAACATCATCACGTTCATCTTTCCCTGGTTGC
CAATGGCCCATTTTCTTGTCAGTAACGAGAAGGTCGCGAATCCAGGCGCTTIT
TAGACTGGTCGTA.

Chu tric ADN c6 thé bao gdm trinh ty nucleotit ma héa yéu t6 hoat hoa phién ma
RhaR. Theo mét phuong 4n cia sang ché, trinh tu nucleotit ctia yéu t6 hoat héa phién ma
RhaR bao gdm trinh tur SEQ ID 9 (va trong d6 trinh ty nay dugc goi 1a “rhaR” trén cac Fig.
1va3):
ATGGCTTTCTGCAATAACGCGAATCTTCTCAACGTATTTGTACGCCATATTGC
GAATAATCAACTTCGTTCTCTGGCCGAGGTAGCCACGGTGGCGCATCAGTTA
AAACTTCTCAAAGATGATTTTTTTGCCAGCGACCAGCAGGCAGTCGCTGTGG
CTGACCGTTATCCGCAAGATGTCTTTGCTGAACATACACATGATTTITGTGAG
CTGGTGATTGTCTGGCGCGGTAATGGCCTGCATGTACTCAACGATCGCCCTTA
TCGCATTACCCGTGGCGATCTCTTTTACATTCATGCTGATGATAAACACTCCT
ACGCTTCCGTTAACGATCTGGTTTTGCAGAATATTATTTATTGCCCGGAGCGT
CTGAAGCTGAATCTTGACTGGCAGGGGGCGATTCCGGGATTTAACGCCAGCG
CAGGGCAACCACACTGGCGCTTAGGTAGCATGGGGATGGCGCAGGCGCGGC
AGGTTATTGGTCAGCTTGAGCATGAAAGTAGTCAGCATGTGCCGTTTGCTAA
CGAAATGGCTGAGTTGCTGTTCGGGCAGTTGGTGATGTTGCTGAATCGCCATC
GTTACACCAGTGATTCGTTGCCGCCAACATCCAGCGAAACGTTGCTGGATAA
GCTGATTACCCGGCTGGCGGCTAGCCTGAAAAGTCCCTTTGCGCTGGATAAA
TTTTGTGATGAGGCATCGTGCAGTGAGCGCGTTTTGCGTCAGCAATTTCGCCA
GCAGACTGGAATGACCATCAATCAATATCTGCGACAGGTCAGAGTGTGTCAT
GCGCAATATCTTCTCCAGCATAGCCGCCTGTTAATCAGTGATATTTCGACCGA
ATGTGGCTTTGAAGATAGTAACTATTTTTCGGTGGTGTTTACCCGGGAAACCG
GGATGACGCCCAGCCAGTGGCGTCATCTCAATTCGCAGAAAGAT.

Chu trac ADN c6 thé con bao gdm trinh tw nucleotit ma hoa phan mé rong cia yéu
t6 hoat hoa phién ma RhaR nam trong khung véi RhaR do thiéu codon két thiic. Theo mét
phuong an cia sang ché, trinh ty nucleotit cia phan mé rong ctia yéu t6 hoat hoa phién ma
RhaR bao gdm trinh tw SEQ ID 10 (va trong d6 trinh tu ndy dugc goi 1a “rhaR duoc mé
rong” trén cac Fig. 1 va 3):

AGACGAAAGGGCCTCGTGATACGCCTATTTTITATAG.
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Chu triic ADN c¢6 thé bao gom trinh tw nucleotit ma hoa yéu té hoat héa phién ma
RhaS. Theo mdt phuong 4n ciia sang ché, trinh tir nucleotit cua yéu t6 hoat héa phién ma
Rha$ bao gdm trinh ty SEQ ID 11 (va trong do trinh tu nay dugc goi la “rhaS” trén cac
Fig. 1 va 3):
ATGACCGTATTACATAGTGTGGATTTTTTTCCGTCTGGTAACGCGTCCGTGGC
GATAGAACCCCGGCTCCCGCAGGCGGATTTTCCTGAACATCATCATGATTTTC
ATGAAATTGTGATTGTCGAACATGGCACGGGTATTCATGTGTTTAATGGGCA
GCCCTATACCATCACCGGTGGCACGGTCTGTTTCGTACGCGATCATGATCGGC
ATCTGTATGAACATACCGATAATCTGTGTCTGACCAATGTGCTGTATCGCTCG
CCGGATCGATTTCAGTTTCTCGCCGGGCTGAATCAGTTGCTGCCACAAGAGCT
GGATGGGCAGTATCCGTCTCACTGGCGCGTTAACCACAGCGTATTGCAGCAG
GTGCGACAGCTGGTTGCACAGATGGAACAGCAGGAAGGGGAAAATGATTTA
CCCTCGACCGCCAGTCGCGAGATCTTGTTTATGCAATTACTGCTCTTGCTGCG
TAAAAGCAGTTTGCAGGAGAACCTGGAAAACAGCGCATCACGTCTCAACTTG
CTTCTGGCCTGGCTGGAGGACCATTTTGCCGATGAGGTGAATTGGGATGCCG
TGGCGGATCAATTTTCTCTTTCACTGCGTACGCTACATCGGCAGCTTAAGCAG
CAAACGGGACTGACGCCTCAGCGATACCTGAACCGCCTGCGACTGATGAAAG
CCCGACATCTGCTACGCCACAGCGAGGCCAGCGTTACTGACATCGCCTATCG
CTGTGGATTCAGCGACAGTAACCACTTTTCGACGCTTTTTCGCCGAGAGTTTA
ACTGGTCACCGCGTGATATTCGCCAGGGACGGGATGGCTTTCTGCAATAA.

Chu tric ADN c6 thé bao gdm trinh ty nucleotit ma héa "ddu chudn khang khéng
sinh" hodc “d4u chuén chon loc". D4u chuén nay 1a manh ADN chira gen ma san pham ctia
n6 tao ra tinh khang khéng sinh (vi du chloramphenicol, ampicillin, gentamyxin,
streptomyxin, tetraxyclin, kanamyxin, neomyxin) hodc kha nang phat trién trén méi truong
chon loc (vi du, ura (uraxil)), leu (leuxin), trp (tryptophan), his (histidin)). Thong thudng,
plasmit chira ddu chuin khang khang sinh dé budc t& bao vi khuin duy tri plasmit. Theo
mot phurong an ciia sang ché, cdu tric ADN c6 thé bao gdm trinh tw nucleotit ciia ddu chuan
khang kanamyxin. Theo mdt phuong 4n cu thé cua sang ché, trinh tu nucleotit dé tao ra
tinh khang kanamyxin bao gdm trinh tw SEQ ID 12 (va trong d6 trinh tw ndy duogc goi 1a
“KanR” trén cac Fig. 1 va 3):
ATGAGCCATATTCAACGGGAAACGTCTTGCTCTAGGCCGCGATTAAATTCCA

ACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCA
11
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ATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTG
TTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGG
TCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTT
ATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAA
CAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGA
TGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTC
CTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAAT
AACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTG
TTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTC
AGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGA
AATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCA
GGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGA
AACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAG
TTTCATTTGATGCTCGATGAGTTTTTCTAA.

Chu trac ADN c¢6 thé bao gom trinh ty nucleotit ma hoa trinh tr khoi dau dugce lién
két hoat ddng véi trinh ty axit nucleic ma héa ddu chuin khang khang sinh. Trinh ti khéi
dau nhu vay co thé 1am tang su biéu hién cua cac ddu chuin khéang khang sinh dugc thao
luan trong doan trén ddy. Theo mot phuong 4n clia sang ché, trinh tu khoi dau déi voi
khang ampixilin 13 trinh ty khoi ddu AmpR khong chi ¢6 kha ning thic ddy su biéu hién
ctia ddu chudn khang ampicillin ma con ¢6 kha nang thic ddy su biéu hién cla cac dau
chuén khang kanamyxin. Theo mét phuong 4n cu thé cia sang ché, trinh tur axit nucleic
ctia trinh tir khéi ddu AmpR bao gbém trinh tw SEQ ID 13 (va trong d6 trinh tu nay dé chi
“trinh tw khéi ddu AmpR” trén cac Fig. 1 va 3):
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTC
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGT

Céhu tric ADN c¢6 thé bao g@)m trinh tur nucleotit ma héa cho it nhét mot yéu 16 két
thiic. C4u trac ADN c6 thé bao gdm trinh tw nucleotit ma hoa cho ca hai yéu té két thac
B T1 va yéu t6 két thic rrmB T2. Yéu té két thac rrnB T1 va T2 déu 1a yéu t6 két thuc
phién ma hitu hi€u & dang phan lap, tuy nhién, khi dugc str dung cung nhau, cac yéu t6 két

thiic rrnB T1 va T2 c6 thé c6 thé két thic phién mi hiéu qua hon.
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Theo mot phuong an cu thé cia sang ché, trinh ty nucleotit ctia yéu té két thic rrB
T1 bao gdm trinh tu SEQ ID 14:
CAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTT
GTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAAT

Theo mét phuong 4n cu thé cua sang ché, trinh tw nucleotit cia yéu t6 két thuc rrB
T2 bao gom trinh tu SEQ ID 15:
AGAAGGCCATCCTGACGGATGGCCTTTT

Céu traic ADN c6 thé con bao gdm diém khoi déu sao chép ma 14 trinh tir nucleotit
cu thé ma tai d6 viéc sao chép ADN dugc bat dau. Sy sao chép DNA c6 thé tién hanh tir
thoi diém nay theo hai hudng hodc mot hudng. Mot sd diém khéi dau sao chép thuong
dugc st dung 1a ColE1, pMBI1, pSC101, R6K, pBR322, R6K, pl15A va pUC. Theo mdt
phuong 4n cia sang ché, diém khéi dau sao chép 13 pMB1 hodc din xuét ciia ching. Theo
mot phurong 4n cu thé cua sang ché, trinh tu axit nucleic cta pMB1 bao gém trinh tuy SEQ
ID 16:
TTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGT
CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTG
GAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG
TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAG
GTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAAC
CCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCC
AACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGA
TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC
TAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG
CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA
CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAA

Theo mét phuong 4n khac ciia sang ché, cau tric ADN 1a plasmit biéu hién ma bao

gOom trinh tu nucleotit ma héa mot hoac nhicu:

- trinh tu khéi dau rhaBAD,
- yéu t6 hoat hoa phién ma RhaR,
- yéu t6 hoat hoa phién ma RhasS,
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- ddu chuén khéang khang sinh,

- it nhit mot yéu t6 két thuc, va

- diém khéi du sao chép,

trong d6 ciu tric ADN tity ¥ bao gom vi tri da tach dong chia 17 vi tri gidi han duge phan
cat béng enzym giéi han EcoRI, Ndel, Notl, Xhol, PspXI, PaeR71, Bbsl, Styl, AvrIl, Banl,
Acc651, Kpnl, Eco53kl, Sacl, BamHI, Xbal, Sall, Accl, Pstl, Sbfl, Sphl va HindIII. Tuy
¥, ciu trac ADN nay con bao gdm trinh tw nucleotit ma hoa trinh ty khéi dau duoc lién két
hoat dong vé&i trinh tu nucleotit ma hoéa diu chuin khang khéng sinh va/hodc trinh tu

nucleotit ma hoa yéu t6 két thic rrmB T1 va yéu té két thiic rmB T2.

Theo mot phuong &n cua séang ché, plasmit bieu hién duge mo ta & trén bao gom

trinh tu nucleotit ma hoéa:

- trinh tw khéi ddu rhaBAD,
- yéu t6 hoat hoa phién ma RhaR,
- yéu t6 hoat hoa phién ma RhaS,
- d4u chuin khang khéang sinh,
- it nhAt mot yéu td két thic, va
- diém khoi du sao chép.
Tity y, cAu tric ADN nay con bao gbém trinh ty nucleotit ma héa trinh tu khéi dau
duoc lién két hoat dong véi trinh tu nucleotit ma hoa d4u chuin khang khang sinh va/hoic

trinh tu nucleotit ma hoa yéu t6 két thic rmB T1 va yéu t6 két thic rrnB T2.

Theo mot phuong an cda sang che, plasmit biéu hién dugc mo ta & trén bao gom

trinh tu nucleotit ma hoéa:

- trinh ty khéi dau rhaBAD,

- yéu t6 hoat hoa phién mi RhaR,
- yéu té hoat hoa phién ma Rhas,
- ddu chuén khang kanamyxin,

- trinh tu khoi dau AmpR,

- it nhat mot yéu td két thuc, va

- diém khoi dau sao chép pMB1.
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Tay ¥, trinh ty nucleotit ma hoa trinh tw khéi ddu AmpR duoc lién két hoat dong
v6i trinh tu nucleotit ma hoa d4u chuén khang kanamyxin va/hodc ciu tric ADN con bao
gdm trinh tr nucleotit ma hoa yéu té két thuc rrmB T1 va yéu t6 két thic rrB T2.

Theo mét phwong 4n cia sang ché, plasmit biéu hién dwoc mé ta & trén bao gdm

trinh tu nucleotit ma hoa:

- trinh ty khai dau 72aBAD bao gdm trinh ty nucleotit SEQ ID 8,

- yéu t6 hoat hoa phién ma RhaR bao gdm trinh tu nucleotit SEQ ID 9,

- yéu t hoat hoa phién ma Rha$S bao gdm trinh tir nucleotit SEQ ID 11,
- d4u chuin khang kanamyxin bao gém trinh tw nucleotit SEQ ID 12,

- trinh tu khéi dau AmpR bao gém trinh tu nucleotit SEQ ID 13,

- yéu t6 két thiic rrnB T1 bao gbm trinh tw nucleotit SEQ ID 14,

- yéu t6 két thiic rrnB T2 bao gbm trinh ty nucleotit SEQ ID 15, va

- diém khéi dau sao chép pMB1 bao gom trinh tu nucleotit SEQ ID 16.

Theo mot phuong an cia sang ché, cdu tric ADN I3 plasmit ma chta trinh tu
nucleotit SEQ ID 1 va trong d6 cdu tric ADN nay ciing dé chi KTXHIS trong sang ché.

Trinh ty nucleotit ma hoa protein tai t hop ma duoc tach dong vao ciu tric ADN
dugc mo ta & trén co6 thé bao gdm axit nucleic ma hoa khang thé don dong hoic manh cia
né, tdt hon 1a ranibizumab hodc manh cta n6. Theo mot phuong an cu thé cta sang ché,
axit nucleic ma hoa ranibizumab bao gém axit nucleic ma hoa chudi nang va chudi nhe clia
ranibizumab. Ranibizumab 1a manh khang thé don dong (Fab) 1a chét chéng tao mach ma
dugc phé chuin dé diéu tri thoai hoa diém vang do tudi tac thé "u6t”, mot dang mét thi luc
phd bién do tubi tac.

Theo mot phuong an cu thé cua sang ché, trinh tu nucleotit ma hoéa chudi ndng cua
ranibizumab bao gom trinh tu SEQ ID 6:
GAAGTTCAGCTGGTTGAAAGCGGTGGTGGTCTGGTTCAGCCTGGTGGTAGCC
TGCGTCTGAGCTGTGCAGCAAGCGGTTATGATTTTACCCATTATGGTATGAAT
TGGGTTCGTCAGGCACCGGGTAAAGGTCTGGAATGGGTTGGTTGGATTAATA
CCTATACCGGTGAACCGACCTATGCAGCAGATTTTAAACGTCGTTTTACCTTT
AGCCTGGATACCAGCAAAAGCACCGCATATCTGCAGATGAATAGCCTGCGTG
CAGAGGATACCGCAGTGTATTATTGTGCAAAATATCCGTATTATTACGGCAC
CAGCCATTGGTATTTCGATGTTTGGGGTCAGGGCACCCTGGTTACCGTTAGCA
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GCGCAAGCACCAAAGGTCCGAGCGTTTTTCCGCTGGCACCGAGCAGCAAAAG
TACCAGCGGTGGCACCGCAGCACTGGGTTGTCTGGTTAAAGATTATTTTCCGG
AACCGGTTACCGTGAGCTGGAATAGCGGTGCACTGACCAGCGGTGTTCATAC
CTTTCCGGCAGTTCTGCAGAGCAGCGGTCTGTATAGCCTGAGCAGCGTTGTTA
CCGTTCCGAGCAGCAGCCTGGGCACCCAGACCTATATTTGTAATGTTAATCAT
AAACCGAGCAATACCAAAGTGGATAAAAAAGTGGAACCGAAAAGCTGCGAT
AAAACCCATCTGTAA.

Theo mot phuong 4n cu thé cia sang ché, trinh trr nucleotit ma hoa chudi nhe cia
ranibizumab bao gdm trinh ty SEQ ID 5:
GATATTCAGCTGACCCAGAGCCCGAGCAGCCTGAGCGCAAGCGTTGGTGATC
GTGTTACCATTACCTGTAGCGCAAGCCAGGATATTAGCAATTATCTGAATTGG
TATCAGCAGAAACCGGGTAAAGCACCGAAAGTGCTGATCTATTITACCAGCA
GCCTGCATAGCGGTGTTCCGAGCCGTTTTAGCGGTAGCGGTAGTGGCACCGA
TTTTACCCTGACCATTAGCAGCCTGCAGCCGGAAGATTTTGCAACCTATTATT
GTCAGCAGTATAGCACCGTTCCGTGGACCTTTGGTCAGGGCACCAAAGTTGA
AATTAAACGTACCGTTGCAGCACCGAGCGTTTTTATCTTTCCGCCTAGTGATG
AACAGCTGAAAAGCGGCACCGCAAGCGTTGTTTGTCTGCTGAATAACTTTITA
TCCGCGTGAAGCAAAAGTTCAGTGGAAAGTTGATAATGCACTGCAGAGCGGT
AATAGCCAAGAAAGCGTTACCGAACAGGATAGCAAAGATAGCACCTATAGC
CTGAGCAGCACCCTGACCCTGAGCAAAGCAGATTATGAAAAACACAAAGTGT
ATGCCTGCGAAGTTACCCATCAGGGTCTGAGCAGTCCGGTTACCAAAAGTTT
TAATCGTGGTGAATGCTAA.

Theo mdt phuong an khac cia sang ché, axit nucleic ma hoa chudi ning va chudi
nhe ctia ranibizumab con bao gém trinh tu nucleotit ma héa peptit tin hiéu dugc lién két
hoat dong v6i mot hodc ca hai trinh tu nucleotit ma héa chudi ning va chudi nhe cia
ranibizumab. Trinh tu axit nucleic ma héa peptit tin hiéu c6 thé 13 trinh tu nucleotit ma hoa
peptit tin hiéu PelB. Theo mot phurong an cu thé clia sang ché, trinh tu nucleotit ma héa
peptit tin hiéu PelB bao gbém trinh tw SEQ ID 7:
ATGAAATATCTGCTGCCGACCGCAGCAGCGGGTCTGCTGCTGCTGGCAGCAC
AGCCTGCAATGGCA.

16



53943 17/71

Trinh tu nucleotit thu duoc (tirc 13 san phim cua viéc tach dong trinh ti nucleotit
ma héa protein tai t6 hop, tot hon 14 ranibizumab, vao ciu tric ADN) tét hon 13 trinh tyr

nucleotit SEQ ID 17 con dugc goi 1a KTXHIS-PelbLC-PelbHC trong sang ché.

Té bao chii vi khudn dugc sir dung dé san xuét protein tai tb hop chira nhiém sic thé
c¢6 dot bién hodc cai bién bit hoat qua trinh chuyén héa rhamnoza. Té bao chi vi khuan ¢
thé té bao E. coli. Theo mdt phuong an wu tién, té bao chii vi khuén 1a té bao E. coli K-12,
t6t hon nira 13 té bao chu vi khudn 13 té bao E. coli W3110. Qua trinh chuyén héa rhamnoza
bi v6 hiéu dat dugc nhd dot bién trinh tu nucleotit ma héa RhaB lam cho RhaB bat hoat.
Theo cach khéc, qué trinh chuyén hoa rhamnoza bi vo hi€u dat duoc béng cach st dung té
bao chi vi khuan c6 nhiém séic thé trong do6 trinh tu nucleotit ma héa RhaB bi khuyét; viéc
nay c6 vi du thé dat duge bang cach lam khuyét trinh ty nucleotit ma héa RhaB. Tét hon
13, nhiém sic thé cta té bao chu vi khuin bao gém trinh tu axit nucleic ma héa RhaT, tic
la gen RhaT la nguyén ven.

Theo mdt phuong an cia sang ché, qué trinh chuyén héa rhamnoza bi vo hiéu dat
dugc bang dot bién dich khung trinh tir nucleotit ma héa RhaB. Dot bién nhu vay din dén
t€ bao chi vi khuin c6 nhiém sic thé bao gém trinh tw nucleotit cia SEQ ID 2:
GTTGGCCCCGCTCCACGCCAGTAGCGACTCGTCCCAGTCGTCGCTATTGATAT
TGACCAGTTGCGTGGTCGTGGCGTTGGTATATTCCCAGTTCATCTTGCCGGTC
AGGCGATAACTGAAGTAATCCGGCATCAGCAGAGCGTGAGCAATGTGTGGA
ATAAGTTCAGGTTGTTGCTCCGTCAGCGCACGCAACTGATAAAGCGTATTGA
AGGGCAGAAACTGGATGCCGCTACGTTGATAAATATCGCGTTTGCCGAGTTG
TTGTTGTGCCTGCGCCATTAGGCCATTGGTGCGGCTATCGCGATAAGCAACG
GGCAGGCCCACACGCTGACCCTGTTGGTCGAGCAGCACAAAGTCCACGCCCC
AGGTATCAATCCCAATGCTATCGCGATACGAATCCCTTCCTCGCACACCTTGT
TTAATCCAAGGCGAATGGCACTTTCCAGGCTATCCACATCCCAGGTGACATA
GCCGTTCTGACTATGCAGCCCATTGTTAAAACGATGGATTTCGCGCAGCGTCA
GGCTGCGGCATTCACGCTCGTAACGCGCCAGCATCACGCGCCCACTGGATGC
GCCGAGATCGACGGCGACACAATTGCGAAAGGTCATAATGTGATCCTGCTGA
ATTTCATTACGACCAGTCTAAAAAGCGCCTGAATTCGCGACCTTCTCGTTACT
GACAGGAAAATGGGCCATTGGCAACCAGGGAAAGATGAACGTGATGATGTT
CACAATTTGCTGAATTGTGGTGATGTGATGCTCACC.
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Té& bao chu vi khuén c¢6 nhiém sic thé ma bao gém trinh tu nucleotit SEQ ID 2 trong
sang ché dé chi XdevK.
Theo mét phuong 4n ciia sang ché phwong phap phat trién té bao chi XdevK bao gém

cac budc sau day:

a) tao cu trac plasmit pRhaBFS, va
b) tao cdu tric dot bién dich khung RhaB.

Pé tao céu triic plasmit pRhaBFS hai doan moi dé khuéch dai PCR céc phén ciia operon
rhaBAD tir nhiém séc thé cua ching E. coli BL21 (tén cla cac doan mdi trong ngodc don)
t6t hon 1a:

- (SBamHI1680 — SEQ ID 19) 5 GTACGCTAGGATCCTGTGGCAGCAACTGATTC

3>

- (BSall1681 — SEQ ID 20) 5 GTAGATAGGTCGACAGCGATCGTCATTGGGAT 3’
Sang ché bao gdm cac phuong 4n sau day:

1. CAu triic ADN thich hop dé biéu hién protein tai td hop trong té bao chi vi khuén,

trong d6 cdu trac ADN nay bao gdm trinh tu nucleotit ma héa:

- trinh tw khéi dau rhaBAD,

- RhaR transcription activator,

- yéu t6 hoat hoa phién ma Rhas$,

- dau chuan khang khang sinh,

- trinh tu khéi dau duoc lién két hoat dong véi trinh ty nucleotit ma héa d4u chuén

khang khang sinh,

- yéu t6 két thuc rrB T1,

- yéu t6 két thac rrB T2, va

- diém khéi dau sao chép pMBI.

2. Chutrac ADN theo phuong 4n 1, trong d6

- ddu chuén khang khang sinh 12 ddu chudn khang kanamyxin, t6t hon 1a du chuan

khang kanamyxin bao gbm trinh tir nucleotit SEQ ID 12 hoic trinh tir ¢6 do dong nhat trinh

tw v6i 6 it nhat 12 90 %;

- trinh tu khoi dau duoc lién két hoat dong véi trinh tu nucleotit md hoa d4u chuin

khang khang sinh 1a trinh tu khéi ddu AmpR, t6t hon 14 trinh ty khéi ddu AmpR bao gébm

trinh tr nucleotit SEQ ID 13 hodc trinh trr ¢6 d6 dong nhét trinh tw v6i no it nhat 1a 90 %;
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- yéu t6 két thuc rrnB T1 bao gém trinh tu nucleotit SEQ ID 14 hodc trinh tu ¢6 do
ddng nhét trinh ty v6i nd it nhét 1a 90 %;

- yéu t6 két thuc rmB T2 bao gbm trinh ty nucleotit SEQ ID 15 hodc trinh tir ¢6 do
déng nhét trinh tu v6i no it nhat 12 90 %; va/hodc

- diém khéi dau sao chép pMB1 bao gdm trinh tw nucleotit SEQ ID 16 hoic trinh tir
c6 d6 dong nhat trinh tir v6i no it nhit 13 90 %.

3. CAu triic ADN theo phuong 4n 1 hodc 2, trong dé

- ddu chudn khang khang sinh 13 diu chuén khang kanamyxin bao gbém trinh ty
nucleotit SEQ ID 12;

- trinh ty khoi dau dugc lién két hoat déng véi trinh ty nucleotit ma héa d4u chuin
khang khang sinh 13 trinh tir khéi ddu AmpR bao gdm trinh tu nucleotit of SEQ ID 13;

- yéu t6 két thuc rrnB T1 bao gdm trinh ty nucleotit SEQ ID 14;

- yéu t6 két thic rrmB T2 bao gém trinh tu nucleotit SEQ ID 15; va/hodc

- diém khéi dAu sao chép pMB1 bao gdm trinh tu nucleotit SEQ ID 16.

4, CAu tric ADN theo phwong 4n bit ky trong s6 cac phuong 4n tir 1 dén 3, trong dé:
- trinh tu kh&i dau rhaBAD bao gdm trinh tu nucleotit SEQ ID 8 hodc trinh tir ¢6 d6
ddng nhét trinh tw v6i né it nhat 13 90 %, t6t hon 13 trinh tu nucleotit SEQ ID 8;

- yéu t6 hoat hoa phién m3 RhaR bao gdm trinh tuy nucleotit SEQ ID 9 hoic trinh tu
c6 do dong nhat trinh tu v6i no it nhat 1 90 %, t6t hon 14 trinh ty nucleotit SEQ ID 9;

- yéu t6 hoat hoa phién ma RhaS bao gf”)m trinh tu nucleotit SEQ ID 11 hodc trinh tu
c6 do dong nhat trinh ty v6i no it nhét 1a 90 %, tot hon 1a trinh ty nucleotit SEQ ID 11;

- diu chuin khang khang sinh 12 ddu chudn khing kanamyxin bao gém trinh tu
nucleotit SEQ ID 12 hodc trinh ty ¢6 d6 ddng nhét trinh tir v&i né it nhat 1a 90 %, t6t hon
1a trinh tu nucleotit SEQ ID 12;

- trinh tw khoi ddu AmpR bao gdm trinh tu nucleotit SEQ ID 13 hodc trinh tur ¢6 do
dong nhét trinh t v6i né it nhat 1a 90 %, t6t hon 14 trinh ty nucleotit SEQ ID 13;

- yéu t6 két thiic rrnB T1 bao gém trinh tu nucleotit SEQ ID 14 hoac trinh tu c6 do
dong nhét trinh tw v4i no it nhét 12 90 %, tot hon 12 trinh tr nucleotit SEQ ID 14;

- yéu t6 két thuc rrmB T2 bao gém trinh tur nucleotit SEQ ID 15 hoéc trinh tu c6 dd
ddng nhét trinh ty v6i né it nhat 1 90 %, t6t hon 1a trinh ty nucleotit SEQ ID 15; va

- diém khoi déu sao chép pMB1 bao gdm trinh tw nucleotit SEQ ID 16 hoic trinh tu

c6 do dong nhat trinh ty v6i né it nhét 14 90 %, t6t hon 12 trinh ty nucleotit SEQ ID 16.
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5. Céu triic ADN theo phuong an bat k¥ trong s6 cac phuong 4n tir 1 dén 4, trong d6
c4u triic ADN bao gom vi tri da tach dong gdm c6 17 vi tri giéi han dwgc phan cit bing
enzym gidi han EcoRI, Ndel, Notl, Xhol, PspXI, PaeR71, Bbsl, Styl, AvrIl, Banl, Acc65I,
Kpnl, Eco53kl, Sacl, BamHI, Xbal, Sall, Accl, Pstl, Sbfl, Sphl va HindIII.

6. Céu tric ADN theo phuong an bat k¥ trong sé cac phuong an tir 1 dén 5, trong d6
c4u tric ADN nay bao gdm trinh ty nucleotit cia SEQ ID 1 hodc trinh tur ¢6 d6 dong nhét
trinh ty v6i n6 it nhét 1a 90 %, tt hon 14 trinh tu nucleotit SEQ ID 1.

7. CAu trac ADN theo phuong 4n bit ky trong sé cac phuong 4n tir 1 dén 4, con bao
gbm trinh tw nucleotit ma hoéa protein tai t6 hop nay, trong d6 trinh tu nucleotit ma hoa
protein tai to hop duoc lién két hoat dong v6i trinh tir khoi dau rhaBAD, trong d6 protein
tai t hop nay 12 khang thé don dong hodc manh cia né; tot hon 1a protein tai t6 hop nay 1a
ranibizumab hodc manh ciia né; va tot hon nita 12 protein tai tb hop nay 1a ranibizumab bao
gb6m (i) chudi nhe chua trinh ty axit amin SEQ ID 3 va/hoic (ii) chudi nang chira trinh tir
axit amin SEQ ID 4.

8. CAu tric ADN theo phuong 4n 7, trong d6 trinh tu nucleotit ndy ma héa protein tai
t6 hop bao gdm (i) trinh ty nucleotit ma hoa chudi nhe cta ranibizumab bao gdm trinh tur
SEQ ID 5 hodc trinh tu ¢6 do ddng nhét trinh tu v6i n6 it nhat 13 90 %, va/hodc (ii) trinh tu
nucleotit ma héa chudi ndng cua ranibizumab bao gém trinh ty SEQ ID 6 hoéc trinh tu ¢6
d6 ddng nhét trinh ty v6i né it nhét 12 90 %; tét hon 1a trinh ty nucleotit ma hoa protein tai
t6 hop nay bao gdm (i) trinh tu nucleotit ma héa chudi nhe cuia ranibizumab bao gbm trinh
tw SEQ ID 5, vd/hodc (ii) trinh tw nucleotit md héa chudi ning cla ranibizumab bao gém
trinh tw SEQ ID 6.

0. CAu tric ADN theo phwong 4n 8, trong d6 trinh tw nucleotit ma héa protein téi to
hop nay con bao gdm it nhit mot trinh tir nucleotit ma hoa peptit tin hiéu duoc lién két hoat
dong theo hudng phién ma véi mot hodc ca hai trinh tu nucleotit SEQ ID 5 va SEQ ID 6,
t6t hon 1 peptit tin hiéu 1 PelB; t6t hon nita 13 trinh tu nucleotit ma héa peptit tin higu
PelB bao gdm trinh tu SEQ ID 7 hodc trinh ti ¢6 d6 dong nhét trinh tw v6i né it nhat 1a 90
%; t6t nht 13 trinh tw nucleotit ma héa peptit tin hicu PelB bao gbm trinh tu SEQ ID 7.
10.  Céau tric ADN theo phuong 4n 9, trong d6 cau tric ADN nay bao gém trinh tu SEQ
ID 17 hodc trinh tw ¢6 d6 ddng nhat trinh tw v6i né it nhat 1a 90 %, tét hon 12 bao gém trinh
tu SEQID 17.
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11.  Vecto biéu hién chira cdu tric ADN theo phuong an bat ky trong sé cac phuong 4n
tir 1 dén 10.

12.  Té bao chu vi khuén chira ciu traic ADN theo phuong 4n bat ky trong sb cac phurong
an tir 1 dén 10 hoic vecto biéu hién theo phuong an 11, trong do té bao chu vi khudn nay
tot hon 1a té bao Escherichia coli, tot hon nita 12 té bao E. coli K-12.

13.  Té bao chu theo phuong 4n 12, trong d6 té bao chi nay bao gom (i) nhiém sic thé
ma chira dot bién trinh tw nucleotit cia gen rhaB ma lam cho RhaB bét hoat, hoic (ii) nhiém
sic thé trong do trinh tw nucleotit ma héa RhaB bi khuyét.

14.  Té bao chi theo phuong an 12 hodc 13, trong d6 té bao chii nay 1a té bao Escherichia
coli W3110, t6t hon 1a chtra nhiém sic thé gdm c6 d6t bién dich khung trong trinh tir
nucleotit ma héa RhaB.

15.  Té bao chu theo phurong 4n bat ki trong sb cac phuong an tir 12 dén 14, trong d6 té
bao chii nay 12 té bao Escherichia coli W3110 chira nhi®m sac thé bao gdm trinh tir nucleotit
SEQ ID 2 hoic trinh ty c6 d6 dong nhét trinh tu v6i né it nhat 13 90 %, t6t hon 13 trinh ty
nucleotit SEQ ID 2; trong d6 tity ¥, nhiém sic thé cta té bao chu con bao gdm trinh tur
nucleotit ma hoa RhaT.

16.  Phwong phap san xuét protein tai t& hop bao gdm budc cho té bao chi vi khuin theo
phuong an bat ky trong sb cac phuong an 12-15 tiép xtic v6i rhamnoza, nhd d6 cam ting
su biéu hién cua protein tai t6 hop nay.

17.  Phuong phép theo phuong 4n 16, con bao gdbm budc thu hodi protein tai tb hop tir té
bao chu vi khuén; thy ¥ con bao gdm mot hoic nhiéu bude tinh ché protein tai t hop dugc
thu hoi, t6t hon 13 bang mét hozc nhidu bude sic ky.

Sang ché c6 nhiéu khia canh, dugc minh hoa trong céac vi du 1-8 trong phén vi du
khong nhim gidi han dudi day. Nén hiéu ring cic vi du nay, lién quan dén viéc st dung té
bao chi XdevK va/hodc plasmit KTXHIS, trong khi chi ra cdc phuwong 4n vu tién cua sang
ché, chi duoc dua ra nham muc dich minh hoa. Tir cac phuong an dugc bde bd trén day va
cac vi du dudi ddy, nguoi c6 hiéu biét trung binh trong linh vue k¥ thuét c6 thé xac dinh
céc ddu hiéu co ban cta sang ché, va khong tréch khéi phan dé cap va pham vi ciia né, co
thé thure hién cac thay dbi va cac cai bién khac nhau véi sang ché dé diéu chinh né thanh
cac loai khang thé va globulin tri liéu khac nhau. Do d6, céc cai bién khac nhau cta sang
ché ngoai nhitng phan dwogc thé hién va duoc mé ta & day s& 1a hién nhién véi ngudi co

hidu biét trung binh trong linh vurc k¥ thuét tir phdn mo ta néu trén. Cac cai bién nhu vay
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thi cling ndm trong pham vi cta cic diém yéu ciu bao hd kém theo. Vi du vé viéc cai bién
nhu vay 13 mét hodc nhidu trong sé cac SEQ ID 1-18 dugc chi ra ¢ trén c6 thé duge thay
thé bang trinh t ¢c6 d6 ddng nht trinh tir v6i no it nhit 13 90 %.

Vi du thwe hién sang ché

Vi du 1 dé cap dén viéc tao cdu tric té bao chit XdevK.

Vidu?2 dé cap dén viéc tao ciu trac vecto biéu hién KTXHIS-PelbLC-PelbHC.

Vidu 3 d cap dén chudi ning va chudi nhe cia ranibizumab duoc biéu hién béi vecto
biéu hién trong Vi du 2.

Vi du 4 thé hién hiéu gia vuot trdi clia ranibizumab dugc san xuét theo sang ché so véi
hiéu gi4 ctia ranibizumab dwoc san xuét bang phuong phap duge mo ta trong tai liéu tinh
trang ki thuat.

Vi du 5 thé hién ring ranibizumab durgc san xuit theo sang ché khong c6 thé thuc khuan.
Vi du 6 13 thir nghiém so sanh thé hién hiéu gia vuot trdi ciia sang ché khi so sanh véi té
bao chi va/hodc plasmit trong tinh trang k¥ thuat.

Vi du 7 13 thir nghiém thé hién chét lugng, do tinh khiét va hiéu gia vuot trdi clia sang ché
khi so sanh véi té bao chu va/hoic plasmit trong tinh trang k¥ thuat.

Vi du 8 13 tht nghiém thé hién su kiém soat biéu hién vugt trdi cia sang ché so véi té bao
chu va/hodc plasmit trong tinh trang k¥ thuat.

Vi du 1 — Phat trién ching

Té bao chu XdevK 1a dan xuét E. coli W3310 véi su dich khung trong ban sao nhiém sic
thé ctia RhaB 1am cho n6 khong c6 kha ning sir dung rhamnoza lam nguén cacbon. Té bao
chi XdevK duoc phat trién thanh ching cho hé théng cim ting rhamnoza trong d6 trinh tur
nucleotit ma hoéa protein tai t6 hop quan tdm dugc tach dong thanh plasmit KTXHIS va
dugc biéu hién dudi su kiém soat cua trinh tu khoi diu cam ing rhamnoza.

Chiing khéi diu cho té bao chu XdevK 13 E. coli W3110 va phuong phép tuong tw san xuat
té bao chu XdevK dugc mb ta trong Wilms ez al. Trong phan c6 tya “Construction of the
Production Strain E. coli BW3110” [3].

Phuong phap phat trién té bao chiit XdevK bao gdm cac budc sau day:

c) tao cAu tric plasmit pRhaBFS, va
d) tao cAu tric dot bién dich khung RhaB.
Buéc (a) - Tao chu tric plasmit pRhaBFS:
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Hai doan mdi sau day dugc st dung dé khuéch dai PCR cac phén clla operon
rhaBAD tir nhiém sic thé ctia E. coli ching BL21 (tén ctia cac doan mdi trong ngodc don):
- (SBamHI1680) 5> GTACGCTAGGATCCTGTGGCAGCAACTGATTC 3’

- (BSall1681) 5 GTAGATAGGTCGACAGCGATCGTCATTGGGAT 3’

San phidm PCR duoc tinh ché va phin cit bing BamHI va Sall rdi lai ghép vao
plasmit pLemo (ching han nhu pLemo duge md ta trong US8138324) da duoc phén cét
bang BamHI va Sall. Plasmit pLemo v6i doan chén sau d6 dugc phén cat bang Clal. San
phim phan cit duoc G v6i T4 polymeraza dé tao ra cic ddu cin va sau d6 duge thit lai.
Plasmit pLemo thu dugc v6i viing gen operon rhaBAD dugc gin chén véi hai bazo bd sung
dwoc 0 voi BamHI va Sall. Méanh chira viing gen operon rhaBAD véi 2 bazo bd sung dugc
tinh ché va duoc ndi bang plasmit pmak705 dwoc phén cit bang BamHI va Sall. Plasmit
thu duge tir viée ndi nay dugc dat tén 1a pRhaBFS va trinh ty duge xdc nhén bé‘mg cach
giai trinh tu.

Budc (b) — Tao cAu tric dot bién dich khung RhaB.

Té bao E. coli W3110 duogc bién nap vi plasmit pRhaBFS thay thé gen rdi cy trén
thach LB vegitone chita chloramphenicol (20pg/ml) va G ¢ 30°C trong 20 gio. Khuén lac
duy nhéat dugc chon va duoc dat trong LB vegitone va dugc sinh trudéng ¢ 30° C cho dén
khi ODsoo dat gia tri 0,5. 5 pl duogc chuyén tr dich nuoi céy vao dia thach LB chtra
chloramphenicol (20pg/ml) va duoc G & 43 °C trong 16 gid. Céc khuén lac da duoc kiém
tra dé chén chinh x4c vao nhiém sic thé béng PCR. Céc khuén lac c6 doan chén chinh xac
dugc nudi cdy trong LB vegitone chtra chloramphenicol (20pg/ml) dén bdo hoa ba lan va
sau d6 nudi cdy 20 gio trong LB vegitone. M6t ul sau d6 duoc cdy 1én dia LB vegitone.
Dia LB vegitone duoc str dung 1am khuon miu dé cy ban sao 1én dia thach McConkey
duoc bd sung 1% rhamnoza dé xac nhan rang cac té bao khong thé str dung rhamnoza lam
ngudn carbon. Mot ching di dugc chon va sinh trudng trong LB vegitone (Sigma), sau d6
duoc chia nh6 va dit tén 1a chung biéu hién XdevK. Ban sao nhiém séc thé cta gen rhaB
tir XdevK duoc khuéch dai bang PCR. San phdm PCR dugc giai trinh ty va viéc gan chén
chinh xéc hai bazo (CG) dugc khing dinh (xem céc bazo CG duge gach chan trong SEQ
ID 2):
GTTGGCCCCGCTCCACGCCAGTAGCGACTCGTCCCAGTCGTCGCTATTGATAT
TGACCAGTTGCGTGGTCGTGGCGTTGGTATATTCCCAGTTCATCTTGCCGGTC

AGGCGATAACTGAAGTAATCCGGCATCAGCAGAGCGTGAGCAATGTGTGGA
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ATAAGTTCAGGTTGTTGCTCCGTCAGCGCACGCAACTGATAAAGCGTATTGA
AGGGCAGAAACTGGATGCCGCTACGTTGATAAATATCGCGTTTGCCGAGTTG
TTGTTGTGCCTGCGCCATTAGGCCATTGGTGCGGCTATCGCGATAAGCAACG
GGCAGGCCCACACGCTGACCCTGTTGGTCGAGCAGCACAAAGTCCACGCCCC
AGGTATCAATCCCAATGCTATCGCGATACGAATCCCTTCCTCGCACACCTTGT
TTAATCCAAGGCGAATGGCACTTTCCAGGCTATCCACATCCCAGGTGACATA
GCCGTTCTGACTATGCAGCCCATTGTTAAAACGATGGATTTCGCGCAGCGTCA
GGCTGCGGCATTCACGCTCGTAACGCGCCAGCATCACGCGCCCACTGGATGC
GCCGAGATCGACGGCGACACAATTGCGAAAGGTCATAATGTGATCCTGCTGA
ATTTCATTACGACCAGTCTAAAAAGCGCCTGAATTCGCGACCTTCTCGTTACT
GACAGGAAAATGGGCCATTGGCAACCAGGGAAAGATGAACGTGATGATGTT
CACAATTTGCTGAATTGTGGTGATGTGATGCTCACC

Vidu 2 - KTXHIS-PelbLC-PelbHC

Peptit tin hiéu PelB bao gdm trinh tir nucleotit SEQ ID 7 dwoc dung hop trude axit
nucleic ma hoéa c4 chudi nhe va chudi ning cia ranibizumab, sau d6 duoc tich dong vao
plasmid biéu hién KTXHIS. Trinh tu nucleotit thu dugc bao gém trinh tu nucleotit SEQ
ID 17 vané duoc goi 1a KTXHIS-PelbL.C-PelbHC trong sang ché. Hon nita, ban d6 plasmit
cua KTXHIS-PelbLC-PelbHC dugce minh hoa trén Fig. 3.

Trinh tu nucleotit SEQ ID 17 dugc boc 10 dudi day va trinh tu cla axit nucleic ma
héa chudi nhe duge dung hop trinh tu tin hi¢u PelB dugc gach chéin va trinh tu axit nucleic
mi hoa chudi nang duge dung hop véi trinh tu tin hiéu PelB duogc in ddm (cling xem Fig.
3 vé su sap xép cuia PelB so v6i cac chudi nhe va chudi nang cia ranibizumab):
ATCTTTCTGCGAATTGAGATGACGCCACTGGCTGGGCGTCATCCCGGTTTCCC
GGGTAAACACCACCGAAAAATAGTTACTATCTTCAAAGCCACATTCGGTCGA
AATATCACTGATTAACAGGCGGCTATGCTGGAGAAGATATTGCGCATGACAC
ACTCTGACCTGTCGCAGATATTGATTGATGGTCATTCCAGTCTGCTGGCGAAA
TTGCTGACGCAAAACGCGCTCACTGCACGATGCCTCATCACAAAATTTATCC
AGCGCAAAGGGACTTTTCAGGCTAGCCGCCAGCCGGGTAATCAGCTTATCCA
GCAACGTTTCGCTGGATGTTGGCGGCAACGAATCACTGGTGTAACGATGGCG
ATTCAGCAACATCACCAACTGCCCGAACAGCAACTCAGCCATTTCGTTAGCA
AACGGCACATGCTGACTACTTTCATGCTCAAGCTGACCAATAACCTGCCGCG

CCTGCGCCATCCCCATGCTACCTAAGCGCCAGTGTGGTTGCCCTGCGCTGGCG
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TTAAATCCCGGAATCGCCCCCTGCCAGTCAAGATTCAGCTTCAGACGCTCCG
GGCAATAAATAATATTCTGCAAAACCAGATCGTTAACGGAAGCGTAGGAGTG
TTTATCATCAGCATGAATGTAAAAGAGATCGCCACGGGTAATGCGATAAGGG
CGATCGTTGAGTACATGCAGGCCATTACCGCGCCAGACAATCACCAGCTCAC
AAAAATCATGTGTATGTTCAGCAAAGACATCTTGCGGATAACGGTCAGCCAC
AGCGACTGCCTGCTGGTCGCTGGCAAAAAAATCATCTTTGAGAAGTTTTAAC
TGATGCGCCACCGTGGCTACCTCGGCCAGAGAACGAAGTTGATTATTCGCAA
TATGGCGTACAAATACGTTGAGAAGATTCGCGTTATTGCAGAAAGCCATCCC
GTCCCTGGCGAATATCACGCGGTGACCAGTTAAACTCTCGGCGAAAAAGCGT
CGAAAAGTGGTTACTGTCGCTGAATCCACAGCGATAGGCGATGTCAGTAACG
CTGGCCTCGCTGTGGCGTAGCAGATGTCGGGCTTTCATCAGTCGCAGGCGGTT
CAGGTATCGCTGAGGCGTCAGTCCCGTTTGCTGCTTAAGCTGCCGATGTAGCG
TACGCAGTGAAAGAGAAAATTGATCCGCCACGGCATCCCAATTCACCTCATC
GGCAAAATGGTCCTCCAGCCAGGCCAGAAGCAAGTTGAGACGTGATGCGCTG
TTTTCCAGGTTCTCCTGCAAACTGCTTTTACGCAGCAAGAGCAGTAATTGCAT
AAACAAGATCTCGCGACTGGCGGTCGAGGGTAAATCATTTTCCCCTTCCTGCT
GTTCCATCTGTGCAACCAGCTGTCGCACCTGCTGCAATACGCTGTGGTTAACG
CGCCAGTGAGACGGATACTGCCCATCCAGCTCTTGTGGCAGCAACTGATTCA
GCCCGGCGAGAAACTGAAATCGATCCGGCGAGCGATACAGCACATTGGTCA
GACACAGATTATCGGTATGTTCATACAGATGCCGATCATGATCGCGTACGAA
ACAGACCGTGCCACCGGTGATGGTATAGGGCTGCCCATTAAACACATGAATA
CCCGTGCCATGTTCGACAATCACAATTTCATGAAAATCATGATGATGTTCAGG
AAAATCCGCCTGCGGGAGCCGGGGTTCTATCGCCACGGACGCGTTACCAGAC
GGAAAAAAATCCACACTATGTAATACGGTCATACTGGCCTCCTGATGTCGTC
AACACGGCGAAATAGTAATCACGAGGTCAGGTTCTTACCTTAAATTTTCGAC
GGAAAACCACGTAAAAAACGTCGATTTTTCAAGATACAGCGTGAATTITCAG
GAAATGCGGTGAGCATCACATCACCACAATTCAGCAAATTGTGAACATCATC
ACGTTCATCTTTCCCTGGTTGCCAATGGCCCATITTCTTGTCAGTAACGAGAA
GGTCGCGAATCCAGGCGCTTTTTAGACTGGTCGTAATGAAATTCAGGAGGAA
TTCCTAATGAAATATCTGCTGCCGACCGCAGCAGCGGGTCTGCTGCTGCTGGC
AGCACAGCCTGCAATGGCAGATATTCAGCTGACCCAGAGCCCGAGCAGCCTG

AGCGCAAGCGTTGGTGATCGTGTTACCATTACCTGTAGCGCAAGCCAGGATA
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TTAGCAATTATCTGAATTGGTATCAGCAGAAACCGGGTAAAGCACCGAAAGT
GCTGATCTATTTTACCAGCAGCCTGCATAGCGGTGTTCCGAGCCGTTITAGCG
GTAGCGGTAGTGGCACCGATTTTACCCTGACCATTAGCAGCCTGCAGCCGGA
AGATTTTGCAACCTATTATTGTCAGCAGTATAGCACCGTTCCGTGGACCTTTG
GTCAGGGCACCAAAGTTGAAATTAAACGTACCGTTGCAGCACCGAGCGTTTT
TATCTTTCCGCCTAGTGATGAACAGCTGAAAAGCGGCACCGCAAGCGTTGTT
TGTCTGCTGAATAACTTTTATCCGCGTGAAGCAAAAGTTCAGTGGAAAGTTG
ATAATGCACTGCAGAGCGGTAATAGCCAAGAAAGCGTTACCGAACAGGATA
GCAAAGATAGCACCTATAGCCTGAGCAGCACCCTGACCCTGAGCAAAGCAG
ATTATGAAAAACACAAAGTGTATGCCTGCGAAGTTACCCATCAGGGTCTGAG
CAGTCCGGTTACCAAAAGTTTTAATCGTGGTGAATGCTAATAATCTAGAACT
GTTATCGATATCAGGAGGATTAGCATATGAAATATCTGCTGCCGACCGCAG
CAGCGGGTCTGCTGCTGCTGGCAGCACAGCCTGCAATGGCAGAAGTTCA
GCTGGTTGAAAGCGGTGGTGGTCTGGTTCAGCCTGGTGGTAGCCTGCGT
CTGAGCTGTGCAGCAAGCGGTTATGATTTTACCCATTATGGTATGAATTG
GGTTCGTCAGGCACCGGGTAAAGGTCTGGAATGGGTTGGTTGGATTAAT
ACCTATACCGGTGAACCGACCTATGCAGCAGATTTTAAACGTCGTTTTAC
CTTTAGCCTGGATACCAGCAAAAGCACCGCATATCTGCAGATGAATAGC
CTGCGTGCAGAGGATACCGCAGTGTATTATTGTGCAAAATATCCGTATTA
TTACGGCACCAGCCATTGGTATTTCGATGTTTGGGGTCAGGGCACCCTG
GTTACCGTTAGCAGCGCAAGCACCAAAGGTCCGAGCGTTTTTCCGCTGG
CACCGAGCAGCAAAAGTACCAGCGGTGGCACCGCAGCACTGGGTTGTCT
GGTTAAAGATTATTTTCCGGAACCGGTTACCGTGAGCTGGAATAGCGGT
GCACTGACCAGCGGTGTTCATACCTTTCCGGCAGTTCTGCAGAGCAGCG
GTCTGTATAGCCTGAGCAGCGTTGTTACCGTTCCGAGCAGCAGCCTGGG
CACCCAGACCTATATTTGTAATGTTAATCATAAACCGAGCAATACCAAAG
TGGATAAAAAAGTGGAACCGAAAAGCTGCGATAAAACCCATCTGTAATA
AAAGCTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGATT
AAATCAGAACGCAGAAGCGGTCTGATAAAACAGAATTTGCCTGGCGGCAGT
AGCGCGGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTA
GCGCCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGC

ATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTITATCTG
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TTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGGGAGCGGAT
TTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGLCCCGCCA
TAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTIT
TTGCGTTTCTACAAACTCTTTTGTTTATTTTTCTAAATACATTCAAATATGTAT
CCGCTCATGAGACTAGGCTTCCGCGCCCTCATCCGAAAGGGCGTATTCATAT
ATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGG
CGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCG
GCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCA
GGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAG
GAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTG
ACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG
GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCT
GTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAG
CGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCG
TTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGC
GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATC
GCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGG
CGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGG
ACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAG
TTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTITIT
GTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCIT
TGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGG
GATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTITAAATT
AAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGA
CAGTTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTATTCATATCA
GGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAAA
ACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGAT
TCCGACTCGTCCAACATCAATACAACCTATTAATTTCCCCTCGTCAAAAATAA
GGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTGAGAATGG
CAAAAGTTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTACGCT
CGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTCGTGATTGCGCC

TGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAATTACAAACAGGA
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ATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCAC
CTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTCCCGGGGATCGCA
GTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCG
GAAGAGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAAC
ATCATTGGCAACGCTACCTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGG
GCTTCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACATTATCGCGA
GCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCT
AGAGCAAGACGTTTCCCGTTGAATATGGCTCATACTCTTCCTTTTTCAATATT
ATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGT
ATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGC
CACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAG
GCGTATCACGAGGCCCTTTCGTCT
Vidu 3 — Protein tai t6 hop — ranibizumab

Trinh tu axit amin cia chudi nhe cta ranibizumab dugc biéu hién béi vecto biéu
hién KTXHIS-PelbLL.C-PelbHC bao gff)m trinh tu SEQ ID 3:
DIQLTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Trinh ty axit amin cua chudi ning cta ranibizumab dugc biéu hién béi vecto biéu
hién K TXHIS-PelbL.C-PelbHC bao gém trinh tur SEQ ID 4:
EVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWIN
TYTGEPTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYPYYYGTS
HWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHL

Hon nita, peptit tin hiéu PelB thu dugc bao gdm trinh tur axit amin cia SEQ ID 18
[6]: MKYLLPTAAAGLLLLAAQPAMA

Vi du 4 — Hiéu gia vuot trdi cla ranibizumab dugc san xuat theo sang ché so véi hiu gia

trong tinh trang k¥ thudt
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3 mé chira ranibizumab khac nhau dugc san xuit theo phwong phap duge mo ta dudi
day.

MBoi truong t6i thidu duge chudn bi va duge ching té bao chii XdevK nudi cdy qua
dém chira vecto biéu hién KTXHIS-PelbLC-PelbHC tir binh lac. Nhiét do 1én men dugc
thiét 1ap 1 30°C va cac gidng nudi cly duge nudi ciy trong 22 gior theo dot. Giai doan nay
duoc theo sau boi mot giai doan ting truéng trong 10 gior. Nhiét d6 duge diéu chinh dén
28.,5°C va tdc do tang trudng sau d6 duoc giam xubng biang cach kiém soat lwong glucoza
nap vao. Dich cdy dwoc cam tng bing 500 pM rhamnoza dugc bom vao thiét bi 1én men.
Thirc 4n glucoza ciing dwoc bd sung rhamnoza dé cam tmg lién tyc trong sudt giai doan
cam Gng. Nguyén liéu duge thu hoach sau 36 gid cam ung. Tong thoi gian 1én men 13 68
gid va thé tich thu hoach 13 8530 ml.

Sau khi thu hoach, tit ca nguyén liéu, moi trudng va té bao, duogc déng nhét. 5500
ml dugc luu trit & -80°C va 3000 ml dugce lam trong va dugc rira béng TFF. Céc té bao
duogc rira voi thé tich gip ba 1an thé tich ban dau dé tang kha nang giai phéng san pham.
San phim thu dugc chira ranibizumab dugc tinh ché bang cach st dung sic ky 4i luc capto
L, day ciing 14 phuong phéap sdc ky duge st dung trong Kumar e al. [4] (xem cac phan 2.4
va 3.2 trong Kumar et al.) va sau d6 ndng do ciia ranibizumab tinh ché dugc x4c dinh.
Céac mé thir nhét, thi hai va thi ba ¢6 hiéu gia ranibizumab 1an lwot 13 531 mg/L, 487 mg/L
va 518 mg/L.

DPé so sanh, trong tai liéu tinh trang k§ thudt trudc d6, Kumar et al (boc 10 cac
phwong phép tinh ché twong ty), hiéu gi4 ranibizumab nim trong khoang tir 5 mg/L dén 25
mg/L nhu duogc chi ra trong Fig. 6 va phin Tom tat cta tai liéu nay [4].

Do d6, phuong phép theo sang ché (ciing nhu viée sir dung té bao chi XdevK va
vecto biéu hién KTXHIS-PelbL.C-PelbHC trong d6) cung cdp mirc hidu gid ranibizumab
cao hon bat ngd khi so sanh véi cac phuong phap trong tinh trang k¥ thuat trude dé.
Vidu5 — Tao ngan hang té bao

XdevK duoc bién nap voi KTXHIS-PelbL C-PelbHC. Mot khuan lac duy nhét dwoc
chon va phat trién trong mdi trudng thiét bi phan ting sinh hoc xac dinh (DBM) qua dém,
ngay hém sau 20% glyxerol duoc thém vao, dich cdy duoc chia nho va bao quan & -80°C.
Mot lugng nhéd (50 pl) duoc st dung dé chung vao 100 ml méi truong thiét bi phan tmg
sinh hoc x4c dinh (DBM) va nubi ciy trong 24 gid & 30°C, nhiét d6 dwoc chuyén sang

35°C va cic té bao duge nudi cly thém 6 gid dé tang OD. 1) OD A600nm = 4,44. 20%
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glyxerol duoc bd sung, dich nubdi ciy duogc chia nho thanh cac luong nhé (100 pl phan) va
dong lanh & -80°C duéi dang RCB100.

Céc phin nhé cia ching nay dugc giri di dé thir nghiém thé thuc khudn va thir

nghiém do tinh khiét cta vi sinh vat tai Phong thi nghiém Charles River. B4o cdo néu réng:

“P3a két luan dugc réng RCB100 khong chira thé thuc khuén khi thir nghiém cho ca thé

tién thue khuén tiém tan va thé thuc khuén tu do. Gi6i han sb lugng cua thé thuc khuén tu

do nhé hon 1 don vi hinh thanh vét tan trén méi mL cua giéng nuéi ciy qua dém.”

Vi du 6 — C4c thir nghiém thé hién hiéu gia vuot troi

Nguyén liéu va phwong phdp

Ba ching sau day dugc st dung trong cac thir nghiém:

1.

Té bao chu XdevK dugc mé ta trong Vi du 1 & trén; ndi cach khéc, n6 la chung ma:

- C6 nén tang cta ching W3110 c6 kiéu gen: F-, A-, IN(rrnD-rmE)1, rph-1);

- 1a din xuét ching K va chira dot bién & gen RhaB, 1am cho né khong thé phan
giai rhamnoza va st dung rhamnoza lam ngudn cacbon.

XB210 dugc mo ta trong Hjelm et al. [2] ma:

- laching BL21 (DE3) ¢6 kiéu gen: F— dompt hsdSB (rB—, mB-) gal dem (DE3));

- La din xuét chung B va chira dot bién & gen RhaB va mét gen théng béo
rhamnoza (RhaT), 1am cho n6 khéng thé véan chuyén tich cuc, phan giai
rhamnoza va st dung rhamnoza lam ngudn cacbon;

- Chura c4c phan cua thé tién thuc khuin DE3 dugc gin chén vao nhiém sic thé
va khong biéu hién lon proteaza hoiic OmpT proteaza; va

MG1655 duge mo ta trong Giacalone et al. [S] 14 E. coli ching K kiéu dai.

Bén plasmit biéu hién sau day dugc st dung dé biéu hién trinh tu axit nucleic dbi

v6i ranibizumab, trc 1a trinh tr ma héa ma hoéa chuoi nang va chuoi nhe cta ranibizumab

duoc tach dong vao plasmit biéu hién sau day:

1.

KTXHIS;

2. pRhal09A dugc mo ta trong Giacalone ef al. [5];
3.
4. pRha67K dugc mo ta trong Hjelm ez al. [2].

pRha67A duge md ta trong Giacalone et al. [5]; va

Vecto biéu hién tao thanh duoc xac nhan bﬁng cach giai trinh tu déy du.
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Hon nita, vecto biéu hién thu dugc dugc dua vao cac ching XdevK, XB201 va
MG1655 (tirc 1a céc té bao chi) dé thir nghiém cac su két hop khac nhau ctia cdc ching va
plasmit dé hiéu vé sy anh huéng cia dd chudn, hiéu gia, chit lugng va kiém soat su biéu
hién.

Thiét Idp thir nghiém dé so sdanh chuén do

Vecto biéu hién chtra chudi nang va chudi nhe cua ranibizumab duoc bién nap vao
XdevK, XB201 va MG1655 bang quy trinh chuén. Céc gidng nudi ciy qua dém durgc chuén
bi bang cach ching khuan lac duy nhat trong 3 ml mdi trudng léng LB-veg chira 100 pg/ml
ampixillin hodc 50 pg/ml kanamyxin phu thudc vao ciu tric. Cac dich cdy duge 1 trong
15 ml éng falcon & 37°C ddng thoi lc trong 16 gid. Sau do, dich ciy duoc pha lodng nguoc
(1:50) vao 5 ml LB-veg cong véi khang sinh trong dia tang truéng 24 giéng va & nhu trude
cho dén khi dat dwoc OD600 khoang 0,3-0,5. Su biu hién dugc cam ung bang cach bd
sung 5, 50, 100, 250, 500, 5000 pM rhamnoza va 1 trong 5 gid & 30 °C kém theo lic. Thé
tich té bao tuong ung v4i OD600 1a 0,2 don vi dugce thu gom, dugce huyén phu lai trong 20
pl 2x dung dich dém tai mau Laemlli, dugc dun s6i trong 5 phut sau d6 7,5 ul dugc phan
tich bang mini SDS-PAGE 12%. Sau d6 gel dugc chuyén ngay sang mang
nitroxenluloza/PVDF va dugc do bing khang thé khang Fab ddi véi phan tich thdm tach
Western.

Két quda va bon ludn: Chudn do

Fig. 4a, 4b, 4c va 4d thé hién cac thi nghiém thAm tich Western dé so sanh chudn

do. Mbi lan dbi ching dugc nap ranibizumab tinh khiét.

Fig. 4a thé hién:

- sy tich liiy ranibizumab biéu hién & ching XdevK két hop véi KTXHIS-PelbL.C-
PelbHC; va
- Su tich liiy ranibizumab biéu hién trong ching XdevK két hop véi vecto biéu

hién dya trén plasmit pRha67K (67K).
Fig. 4b thé hién:
- Sy tich liiy ranibizumab biéu hién trong chiing XB201 két hop véi vecto biéu
hién dua trén plasmit pRha67K (67K). va

- Sy tich liiy ranibizumab biu hién trong ching XdevK két hop véi vecto biéu

hién dua trén plasmit pRha67A (67A).
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Fig. 4¢ thé hién:

- Sy tich liiy ranibizumab biéu hién trong chiing XdevK két hop véi vecto biéu
hién dva trén plasmit pRhal09A (109A); va

- Sy tich lity ranibizumab biéu hién trong ching MG1655 két hop vé6i vecto biéu
hién dua trén plasmit pRha67A (67A).

Fig. 4d thé hién:

- lap lai thi nghiém cho théy su tich liiy ranibizumab biéu hién trong chung XdevK
két hop véi KTXHIS-PelbLC-PelbHC dé truc quan hoa kha nang chudn do khi
st dung két hop XdevK va thiét 1ap K TXHIS-PelbLC-PelbHC.

Fig. 4a, 4b, 4c va 4d thé hién rd rang va rd rang rang thiét lap véi XdevK két hop véi
KTXHIS-PelbLC-PelbHC c6 hiu qua k§ thuét vuot trdi so v6i cac thiét 1ap khac khi so
sanh kha ning chudn d6 vi: rd rang va ro rét thé hién ring thiét lap véi XdevK két hop
KTXHIS-PelbL.C-PelbHC c¢6 hiéu qua k¥ thuat vuot trdi so véi cac thiét 1ap khéc khi so

séng chuan do6 do:

- su biéu hién cia ranibizumab ting dan ddi voi XdevK/KTXHIS-PelbLC-
PelbHC mdi 14n bd sung 5, 50, 100, 250, 500, 5000 uM rhamnoza; va

- su bidu hién ctia ranibizumab khong ting dan trong bat ky su két khic bat ky —
xem Vi du td hop ciia XB201/67K tao ra “vai”, tirc 1a ting din nhung sau d6
giam dan.

Ngoai ra, cac fig. 4a, 4b, 4c cling thé hién ring céc t& bao chira cac vecto biéu hién
dwa trén cac plasmit pRhal09A hodc pRha67A tich liy rét it ranibizumab, it hon it nhat
100 14n so v&i cac thiét 1ap khac st dung KTXHIS-PelbL.C-PelbHC hoéc vecto biéu hién
dua trén plasmit pRha67K (trong d6 su thay d6i gap cudn néi trén duge quan sat bang cach
so sanh lwong dbi chimg dwrong tinh da nap).

Luu y 14 t6 hop ctia:

- MG1655 va vecto biéu hién trén co sé plasmit pRhal09A (xem Fig. 6),
- MG1655 va vecto biéu hién trén co s& plasmit pRha67K (xem Fig. 7b),
- MG1655 va KTXHIS-PelbL.C-PelbHC (xem Fig. 7b),
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khong 1am phat sinh qua trinh san xuét ranibizumab c6 thé phat hién duge va do d6 cac thir
nghiém chuin d6 khong duoc tién hanh d6i véi cac td hop néi trén.

Do d6, theo két luan, XdevK két hop véi KTXHIS-PelbLC-PelbHC cung cip chuin
do virgt troi so véi cac thiét 1ap da biét tir giai phap k§ thuat trude d6. Do do, diéu nay cho
phép diéu chinh chinh x4c tdc do san xuét protein tai t6 hop va do d6 toc d6 san xuét protein
tai to hop co thé duoc thiét 1ap chinh x4c va 6n dinh.

Vidu 7 — Cac thir nghiém thé hién chét lugng va hiéu gia vuot troi
Thiét ldp thir nghiém cho cdc thit nghiém hiéu gid va chdt lwong

Céc vecto biéu hién bao gdm chudi ning va chudi nhe cuia ranibizumab dugc bién
nap vao XdevK, XB201 va MG1655 bang cach st dung cic quy trinh chuan dé san xuét
ngan hang t€ bao nghién ctru (Research Cell Bank RCB) ciia cac tb hop cﬁé ching va
plasmit twong tmg. Dich cdy so bd (trong binh lic) dugc cdy tir mot lo RCB duy nhit va
dugc ting truong qua dém (O/N) trong méi trirong thiét bj phan tmg xac dinh; Kali dihydro
phosphat (KH>PO4) 4,5 g/L, di-Kali hydro phosphat (KoHPO4) 3,0 g/L., Amoni sulfat
((NH4)2S04) 3,75 g/L, tri-natri xitrat dihydrat (HOC(COONa)(CH2COONa); -2H>0) 1,8
g/L, sat(Ill) clorua hexahydrat (FeCls-6H,0) 0,0525 g/L, kém sulfat heptahydrat
(ZnSO4-7TH20) 0,0158 g/L, ddng(Il) sulfat pentahydrat (CuSOs-5H,0) 0,00397 g/L,
Mangan sulfat monohydrat (MnSO4 1H>O) 0,0198 g/, Canxi clorua dihydrat
(CaCly'2H,0) 0,0207 g/L bd sung 17,1 mL dung dich glucoza 60% (thé tich/khéi lugng)
tit trung, 2,432 mL 2,5 M MgSO4-7H>0, 1 mL dung dich Kanamyxin 50 mg/mL. D6 pH
dugc diéu chinh bang cach bd sung 1,5 mL dung dich Amoni hydroxit 25% (dén 6,95).
Thiét bi 1én men hop DAS duoc chuin bi v6i méi truong 10 phan Gng xac dinh va dugc
cdy dich tién nuéi cy O/N. Su ting trudng té bao duogc kiém soat bang cach nap glucoza
tiét tring 60% (thé tich/khdi lwgng) vao dich cdy. Pha san xuét dugc bat ddu bang viéc bd
sung rhamnoza 1am chit cam tng. Néu cin, profin thirc an da duoc diéu chinh va mudi
duoc thém vao dich cdy. Té bao dugc thu hoach sau 20-42 gid cam mg sau d6 tinh ché
theo mé. Cac mAu thu hoach dugc thém vao dia vi chudn do giéng sau 96 giéng bao gdbm
cac giéng c6 nude duge dong lanh truée dé dam bao 1am mat mau. Céc giéng rng duoc
nap nude MilliQ (MQ). Viéc siéu 4m duoc thyuc hién bing cach st dung ddu do 24 phan tir
trén thiét bi rung té bao sonic trong 3 chu ky, mbi chu ky 20 gidy & bién do 40% véi 30
gidy tam dimg gifta cac chu ky. Cac mau duoc siéu 4m duoc chuyén vao cac 6ng quay 2

mL va dugc ly tAm trong 20 phut & tde dd 20 000 x g & 4°C trong may ly tdm 5430 R. Dich
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nbi duge 14y cén thin bang pipet va dwoc bd sung vao huyén phu dic 50 % nhura ai luc
Capto L da dugc cin bang truée. Viée can bang duoc thuc hién ba 1an v6i natri photphat
20 mM, NaCl 150 mM, d6 pH=7.2 (EQ). 1,9 mL dich ndi dwoc sir dung dé tai 100 pL
huyén phu dac Capto L, ma twong ung véi tdc dd tai 9,5 nhwa mL/mL. Dich ndi va nhua
duogc U trong 15 phit & nhiét do trong phong (RT) trong khi lic & 1500 vong/phut trén
ThermoMixer C sau d6 ly tm trong 1 phut & 2000 x g & nhiét do trong phong. Dich ndi
duoc loai bé. Nhua duoc rira hai 1an br?mg cach b sung 500 pLL EQ va tach nhua béng cach
ly tdm & tdc do 2000 x g, nhu trén. Trong buéc rira thir ba bz:ing cach st dung 300 puL EQ,
nhua duge chuyén sang cdc xoay loc xenluloza axetat thich hgp cho 400 uL va duoc ly
tam nhu trén. Budc rira thtr tu duoc thuc hién véi 150 pL EQ. Cbc xoay duge chuyén sang
bng thu gom méi va rira giai voi 50 mM natri axetat do pH=3,0 duoc thure hién trong ba
chu trinh st dung tong cong 0,4 pL cho mbi pL nhua (vi du 3 x 40 uL cho 50 uL huyén
phi ddc duge sir dung). Nong do protein trong cach chit rira giai dwoc phén tich bang cach
thiét 1ap HPLC 4i luc. Chét lugng ctia miu duge phan tich bang SDS-PAGE va SCX-
HPLC.

K&t qud va théo ludn vé cdc thir nghiém hiéu gid va chat heong

Cac mau dugc phan tich bang cach sir dung SDS-PAGE nhu dwge minh hoa trén
Fig. 5. Khong phat hién duoc c6 su khac biét vé chit lwong, khong ting kiéu dai 1én hodc
tang s6 lugng chudi nhe hodc chudi nang tu do, ¢6 thé duoc phat hién. Tuy nhién, thiét lap
sir dung chung XdevK két hop v6i vecto biéu hién dua trén plasmit pRha67A da cho rat it
vat liéu va khong thé phat hién dugc dai nao. Hon nira, thiét 1ap st dung ching XdevK két
hop v6i vecto biéu hién dwa trén plasmit pRhal09A ting trudng rat kém va do d6 dugce thu
hoach sau thoi gian cam tng ngén hon (20 gio trong khi tat ca cic miu khac dwoc thu
hoach sau 42 gi0).

Luong vt liéu tao ra dugc danh gia bang cach sir dung HPLC &i luc va duoc tom
tat trén Fig. 6 chi ra rd rang ring thiét 14p tao ra ning suét cao nhat 1a chiing XdevK két
hop v6i KTXHIS-PelbLC-PelbHC.

Chét lwong ctia mé nguyén liéu d3 tinh ché dugc danh gia bang SCX-HPLC va dugc
tom tit trong bang 1. Vat liu duoc phan tich tir thiét 1p voi ching XdevK két hop voi
vecto biéu hién dua trén plasmit pRha67A 1a khong dang tin cdy vi thiét 1ap nay tao ra qua
it vat liéu nén kho phan tich. Vat liéu tir qua trinh thiét 1ap véi ching XdevK két hop véi

vecto biéu hién dua trén plasmit pRhal09A duoc thu hoach sau thoi gian cam g ngén
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hon do céc té bao nay ting truéng rit chdm so vdi cac té bao khac. Dit lisu SCX HPLC
duge tém tat trong bang 1 cho thay rd rang rang chit lwong cuia vat lidu dugc san xuét va
tinh ché tir chung XdevK két hop v6i KTXHIS-PelbLC-PelbHC c6 db tinh khiét cao hon
(nghia 13 chit luong) so véi céc thiét 1ap khac.

Bang 1. Tom tit dit liéu vé do tinh khiét cia SCX HPLC.

Mo ta MG1655/67 | XdevK | XdevK | XdevK | XdevK/ | XB201/67A
A /109A /167TA 167K KTXHIS-
PelbL.C-
PelbHC
Do tinh khiét 30,6 53,0 59,3 73,8 83,0 71,5
cua
Ranibizumab
theo %

Do d6, két luan rang ching XdevK két hop véi KTXHIS-PelbLC-PelbHC vt troi
so v6i cac thiét 1ap khac ca vé chit lugng clia ranibizumab duogc san xuit va san lugng cia
ranibizumab dugc san xut.

Vi du 8 — Céc thir nghiém so sanh cho théy kha nang kiém soat biéu hién vuot troi
Thiét lgp thik nghiém dé ddanh gid khd néing kiém sodt sw biéu hién

Vecto biéu hién chira chudi ning va chudi nhe cia ranibizumab dugc bién nap vao
XdevK va MG1655 bing quy trinh chun. Céc dich cdy qua dém dugc chuan bj bing cach
ching mét khuin lac duy nhit trong 3 ml méi truong 1ong LB-veg chira 100 pg/ml
ampicillin hodc 50 pg/ml kanamyxin phu thudc vao plasmit duge sir dung. Cac dich cdy
duogc u trong 15 ml éng falcon & 37°C dong thoi lac trong 16 gio. Dich cdy sau d6 duoc
pha lodng tré lai (1:50) vao 5 ml LB-veg cong chit khang sinh trong dia ting truéng 24
giéng, va dugc 1 nhu trude cho dén khi gia tri OD600 dat duge khoang 0,3-0,5 va cac diéu
kién biéu hién khac nhau dugc phén tich. Mot tap hop cac dich cdy dugc ting trudng voi
su hién dién cua glucoza 0,2%. Su biéu hién dugc cam ung br?mg cach thém 250 uM
rhamnoza véo tap hop con cua cac dich ciy va i & 30°C ¢6 lic. Thé tich té bao twong tmg
v6i gia tri OD600 13 0,2 don vi duoc thu gom (x0dy xudng) sau 24 gio, duge huyén phu
lai trong 20 pl 2x dung dich dém tai mau Laemlli, dun sdi trong 5 phut va duge phan tich
(7,5 pl) bang khoang 12% mini SDS-PAGE. Séu d6 gel duogc chuyén ngay sang mang
nitroxenluloza/PVDF va dugc do bang khang thé khang Fab.
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Két qud va thdo ludn vé khé ndng kiém sodt sw biéu hién

Fig. 7a, 7b va 7c thé hién két qua ctia phwong phap tham tach Western trong viéc so
sanh kha nang kiém soat su biéu hién. Mbi lan dbi ching dugc nap ranibizumab. Céc mau
& 1an 1 tir mbi thiét lap dugc tang trudng véi su ¢ mat cda glucoza 0,2% va duge cdm ting
bang 250 pm rhamnoza. Cac mau & lan 2 tir mdi thiét 14p dugc tang truéng véi s o6 mit
ctia glucoza 0,2%. Cac mau & 1an 3 tir mbi thiét 14p duoc cam tng bang 250 pm rhamnoza.
Céc mAu & 1an 4 tir mdi thiét 1ap duge ting trudng ma khéng ¢é su bd sung bat ky.

Fig. 7a thé hién:

- sutich liiy ranibizumab biéu hién & chiing XdevK két hop véi KTXHIS-PelbLC-
PelbHC; va

- Su tich lity ranibizumab biéu hién trong ching XdevK két hop véi vecto biéu
hién dua trén plasmit pRha67K (67K); va

- Su tich lity ranibizumab biéu hién trong ching XdevK két hop véi vecto biéu

hién dua trén plasmit pRha67A (67A).
Fig. 7b thé hién:

- Su tich lily ranibizumab biéu hién trong ching XdevK két hop véi vecto biéu
hién dya trén plasmit pRhal09A (109A).

- Su tich liiy ranibizumab biéu hién & ching MG1655 két hop v6i KTXHIS-
PelbLC-PelbHC; va

- Su tich liy ranibizumab biéu hién trong ching MG1655 két hop véi vecto biéu

hién dya trén plasmit pRha67K (67K).
Fig. 7c thé hién:

- Sy tich liiy ranibizumab biéu hién trong ching MG1655 két hop véi vecto biéu
hién dua trén plasmit pRha67A (67A). va
- Su tich liy ranibizumab biéu hién trong ching MG1655 két hop véi vecto biéu

hién dua trén plasmit pRhal09A (109A).

Khi sy tich lily ranibizumab dugc so sanh gitta cc thiét 1p khac nhau trén cac fig.
7a-7c, rd rang 1a biéu hién cao nhét cua ranibizumab, gy ra béi viéc bd sung 250 pM
rhamnoza nhu di chi ra trong lan 3, da duoc phat hién trong chiing XdevK két hop vai
KTXHIS- PelbLC-PelbHC.
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Thu vi 13, nhu duoc chira ¢ lan 3 trén cac fig. 7b va 7c, khong c6 cach thiét 1ap nao
lién quan dén ching MG1655 dan dén su biéu hién 13 rang ciia ranibizumab.

Ngoai ra, trong sb cdc cach thiét 14p dan dén su biéu hién cia ranibizumab & lan 3
(tirc 1a cac cach thiét 1ap ma chung XdevK duoc st dung), ching XdevK két hop véi
K TXHIS-PelbLC-PelbHC din dén biéu hién ranibizumab thap nhét khi dugc ting truéng
v6i su hién dién cua glucoza 0,2% nhu dugce chi ra trong lan 2. Diéu nay cho thiy ring
ching XdevK két hop v6i KTXHIS-PelbLC-PelbHC c6 xu hudng it bi biéu hién rd ri hon
khi khong c6 chét cam tng. Biéu hién 10 ri c¢6 thé c6 tac dong tidu cuc dén su ting truong
clia cac té bao din dén hiéu suit tdng thé thap hon. Biéu hién ro ri ciing c6 thé anh huéng
dén chit luong cua nguyén liéu duoc san xuét, dan dén hén hop céac loai cia protein di
bidu hién dwoc tich lity khac nhau c6 thé gay kho xir Iy trong budre tinh ché tiép theo va do
d6 dan dén nang suét thap hon va quy trinh tinh ché phirc tap hon.

Do d6, viéc kiém soat mirc biéu hién ranibizumab & ching XdevK két hop véi
K TXHIS-PelbL.C-PelbHC vuot trdi hon khi so sanh véi cac thiét 1ap khac.

Tom lai, két qud thit nghiém dugce thé hién trong cac Vi du 4, 6, 7 va 8 chimg 6
rang sang ché cung cip cac wu diém va hiéu qua bt ngd sau day so v6i vecto biéu hién
va/hoic t& bao chil trong tinh trang k¥ thuét vi thé cu thé 1a thich hop cho san xuét protein
tai td hop trén quy mé cong nghiép.

Po chuin vuot trdi (Vi du 6);

D6 tinh khiét va chit luong vuot trdi (Vi du 7);

Hiéu gia vuot trdi (cac Vidu 4, 7 va 8); va

Kha nang vuot trdi trong viéc kiém soat su biéu hién (Vidu 8).
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YEU CAU BAO HO
1. C4u trac ADN dé biéu hién ranibizumab trong t& bao chu vi khuén, trong d6 ranibizumab
bao gdm (i) chudi nhe chira trinh ty axit amin ctia SEQ ID 3, va (ii) chudi ning chira trinh

tu axit amin cia SEQ ID 4,

trong d6 cAu tric ADN nay chira trinh ty nucleotit ma hoa ranibizumab, trong dé cu tric
ADN nay con chira it nhit mot trinh ty nucleotit ma hoa peptit tin hiéu ma duge lién két
hoat ddong theo huéng phién ma véi trinh tu nucleotit ma héa chudi nhe ctia ranibizumab

va/hodc chudi ning cla ranibizumab,
trong d6 cdu traic ADN nay con bao gom trinh ti nucleotit ma héa:
- trinh ty khéi dau rhaBAD,
- yéu t6 hoat hoa phién m4 RhaR,
- yéu t6 hoat héa phién ma RhaS,
- ddu chudn khéang khang sinh,

- trinh tu khéi ddu duoc lién két hoat dong v6i trinh ty nucleotit ma hoa d4u chuén

khang khang sinh,

- yéu t6 két thiic rrnB T1

- yéu t6 két thiic rrnB T2, va

- diém khoi dau sao chép pMBI.
2. Chu trac ADN theo diém 1, trong d6

- D4u chuin khang khang sinh 1a diu chudn khang kanamyxin, tot hon 1a ddu chuan
khang kanamyxin bao gdm trinh tw nucleotit SEQ ID 12 hodc trinh ty c¢6 d6 déng
nhét trinh tw v6i né it nhét 1a 90 %;

- Trinh ty khéi dau duoc lién két hoat dong v6i trinh tu nucleotit mi hoa d4u chuén
khang khang sinh 12 trinh tw khéi ddu AmpR, t6t hon 12 trinh tw khéi ddu AmpR bao
gbm trinh ty nucleotit SEQ ID 13 hodc trinh ty ¢6 d6 dong nhat trinh tw véi né it
nhét 12 90 %;
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- Yéu t6 két thuc rrmB T1 bao gbém trinh ti nucleotit SEQ ID 14 hoic trinh tir ¢6 do
ddng nhat trinh tw v6i no it nhét 1 90 %;

- Yéu t6 két thiic rrnB T2 bao gém trinh tu nucleotit SEQ ID 15 hodc trinh tu c6 do
ddng nhét trinh tw v6i n6 it nhit 14 90 %; va/hoic

- Piém khéi dau sao chép pMB1 bao gém trinh tyr nucleotit ciia SEQ ID 16 hoiic
trinh ty c6 d6 ddng nhét trinh ty véi né it nhét 1 90 %. |

3. Chu triic ADN theo diém 1 hoic 2, trong d6
- ddu chuén khéang khéang sinh 13 d4u chuin khang kanamyxin bao gbm trinh tu
nucleotit SEQ ID 12;
- trinh tu khéi ddu duge lién két hoat ddng vai trinh ty nucleotit ma hoa d4u chuin
khéng khang sinh 13 trinh tir khoi du AmpR bao gdm trinh tw nucleotit SEQ ID 13;
- yéu t6 két thuc rrmB T1 bao g?)m trinh tu nucleotit SEQ ID 14;
- yéu t6 két thuc rrB T2 bao gé)m trinh tu nucleotit SEQ ID 15; va/hoac
- diém khoi dau sao chép pMB1 bao gom trinh tr nucleotit SEQ ID 16.

4. Chu trac ADN theo diém 1 hodc 2, trong do:
- trinh tu khéi ddu rhaBAD bao gdm trinh tu nucleotit SEQ ID & hodc trinh turr c6 d6
ddng nhét trinh t v6i né it nhit 1a 90 %, t6t hon 1a trinh ty nucleotit SEQ ID 8;
- yéu t6 hoat héa phién ma RhaR bao gbém trinh tu nucleotit SEQ ID 9 hodc trinh tu
c6 do ddng nhét trinh tw v6i no it nhét 1a 90 %, tét hon 14 trinh tu nucleotit SEQ ID
9;
- yéu t6 hoat hoa phién ma Rha$S bao gém trinh tuy nucleotit SEQ ID 11 hoac trinh
tur ¢6 d6 ddng nht trinh tw v6i né it nhit 14 90 %, tot hon 1a trinh tu nucleotit SEQ
ID 11;
- d4u chuén khang khang sinh 1 du chuén khang kanamyxin bao gém trinh tur
nucleotit SEQ ID 12 hodc trinh tu ¢6 d6 dong nhat trinh tw véi né it nhat 1a 90 %,
t6t hon 14 trinh tu nucleotit SEQ ID 12;
- trinh tu khéi dau AmpR bao gf‘)m trinh tu nucleotit SEQ ID 13 hoéc trinh tu ¢6 d6

dong nhét trinh tu v6i n6 it nhét 12 90 %, tot hon 12 trinh trr nucleotit SEQ ID 13;
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- yéu t6 két thuc rrB T1 bao gdm trinh ty nucleotit SEQ ID 14 hodc trinh tu ¢6 do
ddng nhat trinh twy v&i né it nhat 13 90 %, t6t hon 13 trinh tr nucleotit SEQ ID 14;

- yéu t6 két thic rmB T2 bao gém trinh tu nucleotit SEQ ID 15 hodc trinh tu c6 do
ddng nhét trinh trr v6i n6 it nhat 1a 90 %, tot hon 12 trinh ty nucleotit SEQ ID 15; va

- diém khoi dAu sao chép pMB1 bao gdm trinh tir nucleotit SEQ ID 16 hoic trinh
tu c6 dd déng nhét trinh tu v&i n6 it nhat 12 90 %, tot hon 12 trinh tu nucleotit SEQ
ID 16.

5. CAu triic ADN theo diém bét ky trong s cac diém tir 1 dén 4, trong d6 trinh ty nucleotit

ma hoa ranibizumab duge lién két hoat dong vdi trinh tw khoi dau rhaBAD.

6. CAu trac ADN theo diém bat ky trong s cac diém tir 1 dén 5, trong d6 trinh tu nucleotit
ma hoéa ranibizumab bao gdm (i) trinh tu nucleotit ma hoéa chudi nhe clia ranibizumab bao
gbm trinh tr SEQ ID 5 hodc trinh tir ¢6 d6 ddng nhét trinh tur v&i né it nhét 13 90 %, va/hoic
(ii) trinh tw nucleotit ma hoa chudi ning cta ranibizumab bao gdm trinh tr SEQ ID 6 hoic

trinh ty c6 do dong nhat trinh tu véi nd it nhét 13 90 %.

7. CAu tric ADN theo diém bét ky trong sb cac diém tir 1 dén 6, trong do trinh tu nucleotit
ma hoéa ranibizumab bao gdm (i) trinh ty nucleotit ma hoa chudi nhe ctia ranibizumab bao
gém trinh ty SEQ ID 5, va/hodc (ii) trinh tu nucleotit ma héa chudi ning cta ranibizumab

bao gdm trinh ty SEQ ID 6.

8. C4u truc ADN theo diém 7, trong do trinh tu nucleotit ma héa peptit tin hiéu dugc lién
két hoat dong theo huéng phién ma véi mot hodc ca hai trinh ty nucleotit SEQ ID 5 va

SEQID 6.

9. Chu tric ADN theo diém bt ky trong s6 cac diém tir 1 dén 8, trong do peptit tin hiéu 1a
PelB.

10. C4u triic ADN theo diém 9, trong d6 trinh tu nucleotit ma hoa peptit tin hi¢u PelB bao
gbm trinh ty SEQ ID 7 hodc trinh ty ¢6 d6 dong nht trinh tu v&i né it nhét 1a 90 %, tdt
hon la trinh tu nucleotit ma hoéa peptit tin hiéu PelB bao gém trinh tr SEQ ID 7.
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11. Céu trac ADN theo diém 9 hoic 10, trong d6 ciu trac ADN nay bao gdm trinh ty SEQ
ID 17 hodc trinh ti ¢6 d6 ddng nhét trinh tir v&i n6 it nhét 12 90 %, t6t hon 1a bao gém trinh
tw SEQID 17.

12. Vecto biéu hién chira cdu tric ADN theo diém bét ky trong sb cac diém tir 1 dén 11.

13. T& bao chu vi khudn chira cAu tric ADN theo diém bat ky trong sb cac diém tir 1 dén
11 hodic vecto biéu hién theo diém 12, trong d6 té€ bao chu vi khuén nay tét hon 13 t& bao

Escherichia coli, tbt hon nita 1 té bao E. coli K-12.

14. Té bao chii theo diém 13, trong d6 té bao chu nay chira (i) nhifm sic thé ma chira dot
bién trong trinh tu nucleotit ctia gen rhaB lam cho RhaB bét hoat, hodc (ii) nhiém sic thé

trong d6 trinh tw nucleotit ma hoa RhaB bi khuyét.

15. Té bao chu theo diém 13 hodc 14, trong d6 té bao chi nay 14 té bao Escherichia coli
W3110, t6t hon 13 chtra nhiém sic thé bao gdbm d6t bién dich khung trong trinh tir nucleotit
ma hoa RhaB.

16. Té bao chu theo diém bét k¥ trong sd cac diém tir 13 dén 15, trong do té bao chi nay
12 té bao Escherichia coli W3110 chira nhiém sic thé bao gdm trinh tu nucleotit SEQ ID 2
hoac trinh tu c6 do déng nhét trinh ty v6i no it nhit 1a 90 %, t6t hon 12 trinh tu nucleotit
SEQ ID 2; trong d6 tiy v, nhiém sic thé cua té bao chit con bao gém trinh tw nucleotit ma
hoa RhaT.

17. Phuong phap san xuit ranibizumab bao gém buéc cho té bao chu vi khuan theo diém
bét ky trong sb cac diém tir 13 dén 16 tiép xtic v6i rhamnoza, nher d6 cam mg sy biéu hién
cuia ranibizumab.

18. Phuong phap theo diém 17, con bao gdm bude thu hdi ranibizumab tir té bao chi vi
khuén; tiy ¥ con bao gém mot hoac nhiéu budce tinh ché ranibizumab duoc thu hoi, tot hon

la bang mdt hodc nhi€u budce sac ky.
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aatcagctta
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atggcgattc
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cggcacatgc
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KTXHIS

gaattgagat

aaatagttac

tgctggagaa

attccagtct

caaaatttat

tccagcaacg

agcaacatca

tgactacttt

gacgccactg

tatcttcaaa

gatattgcgce

gctggcgaaa

ccagcgcaaa

tttcgctgga

ccaactgccce

catgctcaag

gctgggcgtc

gccacattcg

atgacacact

ttgctgacgc

gggacttttc

tgttggcggc

gaacagcaac

ctgaccaata

atcccggttt

gtcgaaatat

ctgacctgtc

aaaacgcgct

aggctagccg

aacgaatcac

tcagccattt

acctgccgcg

cccgggtaaa

cactgattaa

gcagatattg

cactgcacga

ccagccgggt

tggtgtaacg

cgttagcaaa

cctgcgcecat
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ccccatgcta
540

cccctgcecag
600

cagatcgtta
660

acgggtaatg
720

caccagctca
780

cacagcgact
840

cgccaccgtg
900

tacgttgaga
960

gtgaccagtt
1020

agcgataggce
1080

tcagtcgcag
1140

gatgtagcgt
1200

cggcaaaatg
1260

ggttctcctg
1320

gactggcggt
1380

gtcgcacctg
1440

gctcttgtgg
1500

acagcacatt
1560

cctaagcgcece

tcaagattca

acggaagcgt

cgataagggc

caaaaatcat

gcctgctggt

gctacctcgg

agattcgcgt

aaactctcgg

gatgtcagta

gcggttcagg

acgcagtgaa

gtcctccagce

caaactgctt

cgagggtaaa

ctgcaatacg

cagcaactga

ggtcagacac
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agtgtggttg

gcttcagacg

aggagtgttt

gatcgttgag

gtgtatgtte

cgctggcaaa

ccagagaacg

tattgcagaa

cgaaaaagcg

acgctggcecct

tatcgctgag

agagaaaatt

caggccagaa

ttacgcagca

tcattttccc

ctgtggttaa

ttcagcccgg

agattatcgg

ccctgcgetg

ctccgggcaa

atcatcagca

tacatgcagg

agcaaagaca

aaaatcatct

aagttgatta

agccatcccg

tcgaaaagtg

cgctgtggeg

gcgtcagtcc

gatccgccac

gcaagttgag

agagcagtaa

cttcctgcectg

cgcgccagtg

cgagaaactg

tatgttcata

gcgttaaatc

taaataatat

tgaatgtaaa

ccattaccgc

tcttgcggat

ttgagaagtt

ttcgcaatat

tcecectggega

gttactgtcg

tagcagatgt

cgtttgctgce

ggcatcccaa

acgtgatgcg

ttgcataaac

ttccatctgt

agacggatac

aaatcgatcc

cagatgccga

ccggaatcge

tctgcaaaac

agagatcgcc

gccagacaat

aacggtcagc

ttaactgatg

ggcgtacaaa

atatcacgcg

ctgaatccac

cgggctttca

ttaagctgcc

ttcacctcat

ctgttttcca

aagatctcgc

gcaaccagct

tgcccatcca

ggcgagcgat

tcatgatcgce

44171



gtacgaaaca
1620

ccgtgccatg
1680

cctgcgggag
1740

tatgtaatac
1800

ggtcaggttc
1860

gatacagcgt
1920

gtgaacatca
1980

gagaaggtcg
2040

catatggcgg
2100

ggtaccgagc
2160

ggatgagaga
2220

aaacagaatt
2280

gaagtgaaac
2340

tgccaggcat
2400

ttgtttgtcg
2460

tgcgaagcaa
2520

aattaagcag
2580

tatttttcta
2640

gaccgtgcca

ttcgacaatc

ccggggttcet

ggtcatactg

ttaccttaaa

gaattttcag

tcacgttcat

cgaatccagg

ccgcactcga

tcggatcctce

agattttcag

tgcctggcgg

gccgtagege

caaataaaac

gtgaacgctc

cggcccggag

aaggccatcc

aatacattca

53943

ccggtgatgg

acaatttcat

atcgccacgg

gcctcctgat

ttttcgacgg

gaaatgcggt

ctttccctgg

cgctttttag

gcaccaccac

tagagtcgac

cctgatacag

cagtagcgcg

cgatggtagt

gaaaggctca

tcctgagtag

ggtggcgggce

tgacggatgg

aatatgtatc

tatagggctg

gaaaatcatg

acgcgttacc

gtcgtcaaca

aaaaccacgt

gagcatcaca

ttgccaatgg

actggtcgta

caccaccact

ctgcaggcat

attaaatcag

gtggtcccac

gtggggtctc

gtcgaaagac

gacaaatccg

aggacgcccg

cctttttgcg

cgctcatgag

cccattaaac

atgatgttca

agacggaaaa

cggcgaaata

aaaaaacgtc

tcaccacaat

cccattttct

atgaaattca

gatgaagacg

gcaagcttgg

aacgcagaag

ctgaccccat

cccatgcgag

tgggcctttc

ccgggagcgg

ccataaactg

tttctacaaa

actaggcttc

acatgaatac

ggaaaatccg

aaatccacac

gtaatcacga

gatttttcaa

tcagcaaatt

tgtcagtaac

ggaggaattc

gccgcctagg

ctgttttgge

cggtctgata

gccgaactca

agtagggaac

gttttatctg

atttgaacgt

ccaggcatca

ctcttttgtt

cgcgccctca
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tccgaaaggg
2700

taccgcatca
2760

ctgcggegag
2820

gataacgcag
2880

gccgcegttge
2940

cgctcaagtc
3000

ggaagctccc
3060

tttctcecett
3120

gtgtaggtcg
3180

tgcgccttat
3240

ctggcagcag
3300

ttcttgaagt
3360

ctgctgaagc
3420

accgctggta
3480

tctcaagaag
3540

cgttaaggga
3600

taaaaatgaa
3660

aaaaactcat
3720

cgtattcata

ggcgctcttce

cggtatcagce

gaaagaacat

tggcgttttt

agaggtggcg

tcgtgcgcetce

cgggaagcgt

ttcgctccaa

ccggtaacta

ccactggtaa

ggtggcctaa

cagttacctt

gcggtggttt

atcctttgat

ttttggtcat

gttttaaatc

cgagcatcaa

53943

tatgcggtgt

cgcttccteg

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccgaca

tcctgttecg

ggcgctttct

gctgggctgt

tcgtcttgag

caggattagc

ctacggctac

cggaaaaaga

ttttgtttgc

cttttctacg

gagattatca

aatctaaagt

atgaaactgc

gaaataccgc

ctcactgact

gcggtaatac

ggccagcaaa

cgcccceccectg

ggactataaa

accctgcecgce

catagctcac

gtgcacgaac

tccaacccgg

agagcgaggt

actagaagga

gttggtagct

aagcagcaga

gggtctgacg

aaaaggatct

atatatgagt

aatttattca

acagatgcgt

cgctgcgctce

ggttatccac

aggccaggaa

acgagcatca

gataccaggc

ttaccggata

gctgtaggta

ccceccgttcea

taagacacga

atgtaggcgg

cagtatttgg

cttgatccgg

ttacgcgcag

ctcagtggaa

tcacctagat

aaacttggtc

tatcaggatt

aaggagaaaa

ggtcgttcgg

agaatcaggg

ccgtaaaaag

caaaaatcga

gtttccccct

cctgtccgcec

tctcagttcg

gcccgaccgce

cttatcgcca

tgctacagag

tatctgcgcet

CaaacCaaacc

aaaaaaagga

cgaaaactca

ccttttaaat

tgacagttag

atcaatacca
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tatttttgaa
3780

atggcaagat
3840

aatttcccct
3900

tccggtgaga
3960

ttacgctcgt
4020

tgagcgagac
4080

aaccggcgca
4140

tctaatacct
4200

ggagtacgga
4260

ctgaccatct
4320

tctggcgcat
4380

tcgcgagecce
4440

gagcaagacg
4500

atttatcagg
4560

caaatagggg
4620

attatcatga
4673

<210> 2
<211> 767
<212> ADN

aaagccgttt

cctggtatcg

cgtcaaaaat

atggcaaaag

catcaaaatc

gaaatacgcg

ggaacactgc

ggaatgctgt

taaaatgctt

catctgtaac

cgggcttccc

atttataccc

tttccegttg

gttattgtct

ttccgegeac

cattaaccta

53943

ctgtaatgaa

gtctgcgatt

aaggttatca

tttatgcatt

actcgcatca

atcgctgtta

cagcgcatca

tttcccgggg

gatggtcgga

atcattggca

atacaatcga

atataaatca

aatatggctc

catgagcgga

atttccccga

taaaaatagg

<213> Trinh tu nhan tao

ggagaaaact

ccgactcgtce

agtgagaaat

tctttccaga

accaaaccgt

aaaggacaat

acaatatttt

atcgcagtgg

agaggcataa

acgctacctt

tagattgtcg

gcatccatgt

atactcttcc

tacatatttg

aaagtgccac

cgtatcacga

caccgaggca

caacatcaat

caccatgagt

cttgttcaac

tattcattcg

tacaaacagg

cacctgaatc

tgagtaacca

attccgtcag

tgccatgttt

cacctgattg

tggaatttaa

tttttcaata

aatgtattta

ctgacgtcta

ggcccttteg

gttccatagg

acaacctatt

gacgactgaa

aggccagcca

tgattgcgcc

aatcgaatgc

aggatattct

tgcatcatca

ccagtttagt

cadaaacaac

cccgacatta

tcgcggecta

ttattgaagc

gaaaaataaa

agaaaccatt

tct
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<220>

53943

<223> dét bién dich khung

<400> 2
gttggccccg

ttgcgtggtc
gtaatccggc
cagcgcacgc
aatatcgcgt
gcgataagca
gccccaggta
aatccaaggc
ctatgcagcc
tcgtaacgcg
cgaaaggtca
ttcgcgacct
gtgatgatgt
<210> 3
<211> 214

<212> PRT
<213>

<220>
<223> Chudi
<400> 3
Asp Ile
1

Asp Arg

Gln
Val

Leu Asn Trp
35
Phe Thr
50

Gly

Tyr
Ser Ser
65

Glu

Asp Phe

Trinh

ctccacgcca

gtggcgttgg

atcagcagag

aactgataaa

ttgccgagtt
acgggcaggc
tcaatcccaa
gaatggcact
cattgttaaa
ccagcatcac
taatgtgatc
tctcgttact

tcacaatttg

gtagcgactc
tatattccca
cgtgagcaat
gcgtattgaa
gttgttgtgc
ccacacgctg
tgctatcgcg
ttccaggcta
acgatggatt
gcgcccactg
ctgctgaatt
gacaggaaaa

ctgaattgtg

tu nhédn tao

nhe

Ranibizumab

gtcccagtcg
gttcatcttg
gtgtggaata
gggcagaaac
ctgcgccatt
accctgttgg
atacgaatcc
tccacatccc
tcgcgcagceg
gatgcgccga
tcattacgac
tgggccattg

gtgatgtgat

tcgctattga
ccggtcaggce
agttcaggtt
tggatgccgce
aggccattgg
tcgagcagca
cttcctcgcea
aggtgacata
tcaggctgcg
gatcgacggc
cagtctaaaa
gcaaccaggg

gctcacc

Leu Thr

Thr
20
Tyr

Ile

Gln G1

Ser Ser

Gly Thr
70

Thr

85

Ala

Gln

Thr

Leu
Asp

Tyr

Ser
Cys
n Lys
His
55

Phe

Tyr

Pro
Ser
Pro
40

Ser

Thr

Cys

Ser
Ala
25

Gly
Gly

Leu

Gln

Ser
10

Ser
Lys
Val
Thr

Gln
90

Leu
Gln
Ala
Pro
Ile

75
Tyr

Ser
Asp
Pro
Ser
60

Ser

Ser

Ala
Ile
Lys
45

Arg

Ser

Thr

Ser
Ser
30

Val
Phe

Leu

Val

tattgaccag
gataactgaa
gttgctccgt
tacgttgata
tgcggctatc
caaagtccac
caccttgttt
gccgttctga
gcattcacgc
gacacaattg
agcgcctgaa

aaagatgaac

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Trp

95

60

120

180

240

300

360

420

480

540

600

660

720

767
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Thr Phe Gly Gln Gly Thr Lys Val
100
Pro Ser Val Phe Ile Phe Pro Pro
115 120
Thr Ala Ser Val Val Cys Leu Leu
130 135
Lys Val Gln Trp Lys Val Asp Asn
145 150
Glu Ser Val Thr Glu Gln Asp Ser
165
Ser Thr Leu Thr Leu Ser Lys Ala
180
Ala Cys Glu Val Thr His Gln Gly
195 200
Phe Asn Arg Gly Glu Cys
210

<210> 4

<211> 231

<212> PRT

<213> Trinh tuyu nhén tao

<220>
<223> Chudi n&ng Ranibizumab

<400> 4
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Gly Met Asn Trp Val Arg Gln Ala
35 40
Gly Trp Ile Asn Thr Tyr Thr Gly
50 55
Lys Arg Arg Phe Thr Phe Ser Leu
65 70
Leu Gln Met Asn Ser Leu Arg Ala
85
Ala Lys Tyr Pro Tyr Tyr Tyr Gly
100
Trp Gly Gln Gly Thr Leu Val Thr
115 120
Pro Ser Val Phe Pro Leu Ala Pro
130 135
Thr Ala Ala Leu Gly Cys Leu Val
145 150
Thr Val Ser Trp Asn Ser Gly Ala
165
Pro Ala Val Leu Gln Ser Ser Gly
180
Thr Val Pro Ser Ser Ser Leu Gly
195 200
Asn His Lys Pro Ser Asn Thr Lys

53943

Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Gly
Ser
25

Pro
Glu
Asp
Glu
Thr
105
Val
Ser
Lys
Leu
Leu
185
Thr

Val

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Gly
10

Gly
Gly
Pro
Thr
Asp
90

Ser
Ser
Ser
Asp
Thr
170
Tyr
Gln

Asp

Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Leu
Tyr
Lys
Thr
Ser
75

Thr
His
Ser
Lys
Tyr
155
Ser
Ser

Thr

Lys

Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Val
Asp
Gly
Tyr
Lys
Ala
Trp
Ala
Ser
140
Phe
Gly
Leu
Tyr

Lys

Thr
Leu
125
Pro
Gly
Tyr
His

Val
205

Gln
Phe
Leu
45

Ala
Ser
Val
Tyr
Ser
125
Thr
Pro
Val
Ser
Ile

205
Val

Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Pro
Thr
30

Glu
Ala
Thr
Tyr
Phe
110
Thr
Ser
Glu
His
Ser
190
Cys

Glu

Ala
Ser
Glu
Ser
Leu
175

val

Lys

Gly
15

His
Trp
Asp
Ala
Tyr
95

Asp
Lys
Gly
Pro
Thr
175
Val

Asn

Pro

Ala

Ala
Gln
160
Ser

Tyr

Ser

Gly
Tyr
val
Phe
Tyr
80

Cys
Val
Gly
Gly
Val
160
Phe
Val

Val

Lys
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210

53943

215

Ser Cys Asp Lys Thr His Leu
230

225
<210> 5
<211> 645

<212> ADN
<213>

<220>
<223>

<400> 5
gatattcagc

attacctgta
ggtaaagcac
cgttttagcg
gaagattttg
ggcaccaaag
agtgatgaac
ccgcgtgaag
gaaagcgtta
ctgagcaaag
ctgagcagtc
<210> 6
<211> 696

<212> ADN
<213>

<220>
<223>

<400> 6
gaagttcagc

agctgtgcag
ccgggtaaag

gcagcagatt

tgacccagag
gcgcaagcca
cgaaagtgct
gtagcggtag
caacctatta
ttgaaattaa
agctgaaaag
caaaagttca
ccgaacagga
cagattatga

cggttaccaa

tggttgaaag
caagcggtta
gtctggaatg

ttaaacgtcg

Trinh ty nhan tao

Chudéi nhe Ranibizumab

cccgagcagce
ggatattagc
gatctatttt
tggcaccgat
ttgtcagcag
acgtaccgtt
cggcaccgca
gtggaaagtt
tagcaaagat
aaaacacaaa

aagttttaat

Trinh ty nhadn tao

Chudi ndng Ranibizumab

cggtggtggt
tgattttacc

ggttggttgg

ttttaccttt

ctgagcgcaa
aattatctga
accagcagcc
tttaccctga
tatagcaccg
gcagcaccga
agcgttgttt
gataatgcac
agcacctata
gtgtatgcct

cgtggtgaat

ctggttcagc
cattatggta
attaatacct

agcctggata

220

gcgttggtga
attggtatca
tgcatagcgg
ccattagcag
ttccgtggac
gcgtttttat
gtctgctgaa
tgcagagcgg
gcctgagcag
gcgaagttac

gctaa

ctggtggtag
tgaattgggt
ataccggtga

ccagcaaaag

tcgtgttacce
gcagaaaccg
tgttccgage
cctgcagccg
ctttggtcag
ctttccgect
taacttttat
taatagccaa
caccctgacc

ccatcagggt

cctgcgtctg
tcgtcaggcea
accgacctat

caccgcatat

60

120

180

240

300

360

420

480

540

600

645

60

120

180

240
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ctgcagatga
tattattacg
gttagcagcg
accagcggtg
accgtgagcet
cagagcagcg
acccagacct
gtggaaccga
<210> 7
<211> 66

<212> ADN
<213>

<220>
<223>

<400> 7

atagcctgcg
gcaccagcca
caagcaccaa
gcaccgcagce
ggaatagcgg
gtctgtatag
atatttgtaa

aaagctgcga

53943

tgcagaggat
ttggtatttc
aggtccgagce
actgggttgt
tgcactgacc
cctgagcagc
tgttaatcat

taaaacccat

Trinh tu nhan tao

Peptit tin hiéu PelB - ADN

accgcagtgt
gatgtttggg
gtttttccge
ctggttaaag
agcggtgttc
gttgttaccg
aaaccgagca

ctgtaa

attattgtgc
gtcagggcac
tggcaccgag
attattttcc
atacctttcc
ttccgagcag

ataccaaagt

aaaatatccg
cctggttacc
cagcaaaagt
ggaaccggtt
ggcagttctg
cagcctgggce

ggataaaaaa

atgaaatatc tgctgccgac cgcagcagcg ggtctgctge tgctggcagce acagcctgca

atggca

<210> 8

<211> 119
<212> ADN
<213>

<220>
<223>

<400> 8

caccacaatt cagcaaattg tgaacatcat cacgttcatc tttccctggt tgccaatggc

Trinh ty nhdn tao

Trinh tu khdi d&u rhaBAD

ccattttctt gtcagtaacg agaaggtcgc gaatccaggc gctttttaga ctggtcgta

<210> 9

<211> 936
<212> ADN
<213>

Trinh ty nhédn tao

300

360

420

480

540

600

660

696

60

66

60

119
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<220>

<223> Yéu tb hoat hoda

<400> 9
atggctttct

caacttcgtt
gatttttttg
tttgctgaac
catgtactca
gatgataaac
ccggagcgte
gcagggcaac
ggtcagcttg
ctgttcgggce
ccaacatcca
agtccctttg
cagcaatttc
tgtcatgcgce
tgtggctttg
cccagccagt
<210>
<211>

<212>
<213>

10
36
ADN

<220>

<223> RhaR

<400> 10

gcaataacgc
ctctggccga
ccagcgacca
atacacatga
acgatcgccc
actcctacgc
tgaagctgaa
cacactggcg
agcatgaaag
agttggtgat
gcgaaacgtt
cgctggataa
gccagcagac
aatatcttct
aagatagtaa

ggcgtcatct

kéo dai

53943

phién m& RhaR

gaatcttctc
ggtagccacg
gcaggcagtc
tttttgtgag
ttatcgcatt
ttccgttaac
tcttgactgg
cttaggtagc
tagtcagcat
gttgctgaat
gctggataag
attttgtgat
tggaatgacc
ccagcatagc
ctatttttcg

caattcgcag

Trinh ty nhéan tao

aacgtatttg
gtggcgcatc
gctgtggctyg
ctggtgattg
acccgtggcg
gatctggttt
cagggggcga
atggggatgg
gtgccgtttg
cgccatcgtt
ctgattaccc
gaggcatcgt
atcaatcaat
cgcctgttaa
gtggtgttta

aaagat

agacgaaagg gcctcgtgat acgcctattt ttatag

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

11
837
ADN

Trinh tu nhé&n tao

tacgccatat
agttaaaact
accgttatcc
tctggcgegg
atctctttta
tgcagaatat
ttccgggatt
cgcaggcgcg
ctaacgaaat
acaccagtga
ggctggcggce
gcagtgagcg
atctgcgaca
tcagtgatat

cccgggaaac

tgcgaataat
tctcaaagat
gcaagatgtc
taatggcctyg
cattcatgct
tatttattgc
taacgccagc
gcaggttatt
ggctgagttg
ttcgttgcceg
tagcctgaaa
cgttttgcegt
ggtcagagtg
ttcgaccgaa

cgggatgacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

936

36
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<220>

<223> Yéu td hoat hoda

<400> 11
atgaccgtat

ccccggcetcce
gtcgaacatg
acggtctgtt
ctgaccaatg
ttgctgccac
ttgcagcagg
ccctcgaccg
agtttgcagg
gaggaccatt
ctgcgtacgce
aaccgcctgce
gacatcgcct
gagtttaact
<210> 12
<211> 816

<212> ADN
<213>

<220>

<223> KanR

<400> 12
atgagccata

gctgatttat
tatcgattgt
gttgccaatg

cttccgacca

tacatagtgt
cgcaggcgga
gcacgggtat
tcgtacgcga
tgctgtatcg
aagagctgga
tgcgacagcect
ccagtcgcga
agaacctgga
ttgccgatga
tacatcggca
gactgatgaa
atcgctgtgg

ggtcaccgcg

ttcaacggga
atgggtataa
atgggaagcc
atgttacaga

tcaagcattt

53943

phién md Rhas

ggattttttt
ttttcctgaa
tcatgtgttt
tcatgatcgg
ctcgccggat
tgggcagtat
ggttgcacag
gatcttgttt
aaacagcgca
ggtgaattgg
gcttaagcag
agcccgacat
attcagcgac

tgatattcgc

Trinh tu nhédn tao

aacgtcttgc
atgggctcgce
cgatgcgcca
tgagatggtc

tatccgtact

ccgtctggta
catcatcatg
aatgggcagc
catctgtatg
cgatttcagt
ccgtctcact
atggaacagc
atgcaattac
tcacgtctca
gatgccgtgg
caaacgggac
ctgctacgcc

agtaaccact

cagggacggg

tctaggccgce
gataatgtcg
gagttgtttc
agactaaact

cctgatgatg

acgcgtccgt
attttcatga
cctataccat
aacataccga
ttctcgecgg
ggcgcgttaa
aggaagggga
tgctettget
acttgcttct
cggatcaatt
tgacgcctca
acagcgaggc
tttcgacgcet

atggctttct

gattaaattc
ggcaatcagg
tgaaacatgg
ggctgacgga

catggttact

ggcgatagaa
aattgtgatt
caccggtggce
taatctgtgt
gctgaatcag
ccacagcgta
aaatgattta
gcgtaaaagc
ggcctggcetyg
ttctctttca
gcgatacctg
cagcgttact
ttttcgccga

gcaataa

caacatggat
tgcgacaatc
caaaggtagc
atttatgcct

caccactgcg

60

120

180

240

300

360

420

480

540

600

660

720

780

837

60

120

180

240

300
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atccccggga
gttgatgcgce
tttaacagcg
gttgatgcga
gaaatgcata
cttgataacc
ggaatcgcag
ccttcattac
ttgcagtttc
<210> 13

<211> 105

<212> ADN
<213>

<220>
<223>

<400> 13

aaacagcatt
tggcagtgtt
atcgcgtatt
gtgattttga
aacttttgcc
ttatttttga
accgatacca
agaaacggct

atttgatgct

53943

ccaggtatta
cctgcgececgg
tcgtctcgcet
tgacgagcgt
attctcaccg
cgaggggaaa
ggatcttgcc
ttttcaaaaa

cgatgagttt

Trinh ty nhan tao

Trinh tu khdi dau AmpR

gaagaatatc
ttgcattcga
caggcgcaat
aatggctggce
gattcagtcg
ttaataggtt
atcctatgga
tatggtattg

ttctaa

ctgattcagg
ttcctgtttg
cacgaatgaa
ctgttgaaca
tcactcatgg
gtattgatgt
actgcctcgg

ataatcctga

tgaaaatatt
taattgtcct
taacggtttg
agtctggaaa
tgatttctca
tggacgagtc
tgagttttct

tatgaataaa

cgcggaaccc ctatttgttt atttttctaa atacattcaa atatgtatcc gctcatgaga

caataaccct gataaatgct tcaataatat tgaaaaagga agagt

<210> 14
<211> 87
<212> ADN
<213>

<220>
<223>

<400> 14

caaataaaac gaaaggctca gtcgaaagac tgggcctttc gttttatctg ttgtttgtcg

Trinh tyu nhdn tao

Yéu té két thuc rrnB T1

gtgaacgctc tcctgagtag gacaaat

<210> 15
<211> 28
<212> ADN
<213>

Trinh ty nhé&n tao

360

420

480

540

600

660

720

780

816

60

105

60

87
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<220>

53943

<223> Yéu tb két thuc rrnB T2

<400> 15

agaaggccat cctgacggat ggcctttt

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

16
589
ADN

<220>

<223> piém

<400> 16
tttccatagg

gcgaaacccg
ctctcctgtt
cgtggcgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
<210>
<211>

<212>
<213>

17
6088
ADN

<220>
<223>

<400> 17

kh&i dau sao chép pMB1

ctccgceececce
acaggactat
ccgaccctge
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta

tgcaagcagc

Trinh ty nhan tao

ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccecegt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc

agattacgcg

Trinh ty nhén tao

KTXHIS-pelbLC-pelbHC

tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagccecgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa

Cagaaaaaaa

cgacgctcaa
cctggaagcet
gcctttcectee
tcggtgtagg
cgctgecgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg

ggatctcaa

gtcagaggtg
ccctecgtgeg
cttcgggaag
tcgttegete
tatccggtaa
cagccactgg
agtggtggcec
agccagttac

gtagcggtygg

atctttctgc gaattgagat gacgccactg gctgggcgtc atcccggttt cccgggtaaa

60

60

120

180

240

300

360

420

480

540

589
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caccaccgaa
120

caggcggcta
180

attgatggtc
240

tgcctcatca
300

aatcagctta
360

atggcgattc
420

cggcacatgc
480

ccccatgcta
540

ccectgecag
600

cagatcgtta
660

acgggtaatg
720

caccagctca
780

cacagcgact
840

cgccaccgtg
900

tacgttgaga
960

gtgaccagtt
1020

agcgataggc
1080

tcagtcgcag
1140

aaatagttac

tgctggagaa

attccagtct

caaaatttat

tccagcaacyg

agcaacatca

tgactacttt

cctaagcgcc

tcaagattca

acggaagcgt

cgataagggc

caaaaatcat

gcctgctggt

gctacctcgg

agattcgcgt

aaactctcgg

gatgtcagta

gcggttcagg

53943

tatcttcaaa

gatattgcgc

gctggcgaaa

ccagcgcaaa

tttcgctgga

ccaactgccc

catgctcaag

agtgtggttg

gcttcagacg

aggagtgttt

gatcgttgag

gtgtatgttc

cgctggcaaa

ccagagaacg

tattgcagaa

cgaaaaagcg

acgctggcct

tatcgctgag

gccacattcg

atgacacact

ttgctgacgce

gggacttttc

tgttggcggce

gaacagcaac

ctgaccaata

ccctgcgcetg

ctccgggcaa

atcatcagca

tacatgcagg

agcaaagaca

aaaatcatct

aagttgatta

agccatcccg

tcgaaaagtg

cgctgtggeg

gcgtcagtcce

gtcgaaatat

ctgacctgtc

aaaacgcgct

aggctagccg

aacgaatcac

tcagccattt

acctgccgceg

gcgttaaatc

taaataatat

tgaatgtaaa

ccattaccgc

tcttgcggat

ttgagaagtt

ttcgcaatat

tccectggega

gttactgtcg

tagcagatgt

cgtttgctgce

cactgattaa

gcagatattg

cactgcacga

ccagccgggt

tggtgtaacg

cgttagcaaa

cctgcgcecat

ccggaatcgc

tctgcaaaac

agagatcgcc

gccagacaat

aacggtcagc

ttaactgatg

ggcgtacaaa

atatcacgcg

ctgaatccac

cgggctttca

ttaagctgcece
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gatgtagcgt
1200

cggcaaaatg
1260

ggttctcctg
1320

gactggcggt
1380

gtcgcacctg
1440

gctcttgtgg
1500

acagcacatt
1560

gtacgaaaca
1620

ccgtgccatg
1680

cctgcgggag
1740

tatgtaatac
1800

ggtcaggttc
1860

gatacagcgt
1920

gtgaacatca
1980

gagaaggtcg
2040

ctaatgaaat
2100

gcaatggcag
2160

cgtgttacca
2220

acgcagtgaa

gtcctccage

caaactgcectt

cgagggtaaa

ctgcaatacg

cagcaactga

ggtcagacac

gaccgtgcca

ttcgacaatc

ccggggttcet

ggtcatactg

ttaccttaaa

gaattttcag

tcacgttcat

cgaatccagg

atctgctgcecc

atattcagct

ttacctgtag

53943

agagaaaatt

caggccagaa

ttacgcagca

tcattttccc

ctgtggttaa

ttcagccegg

agattatcgg

ccggtgatgg

acaatttcat

atcgccacgg

gcctcctgat

ttttcgacgg

gaaatgcggt

ctttccctgg

cgctttttag

gaccgcagca

gacccagagc

cgcaagccag

gatccgccac

gcaagttgag

agagcagtaa

cttcctgctg

cgcgccagtg

cgagaaactg

tatgttcata

tatagggctg

gaaaatcatg

acgcgttacc

gtcgtcaaca

aaaaccacgt

gagcatcaca

ttgccaatgg

actggtcgta

gcgggtctgce

ccgagcagcce

gatattagca

ggcatcccaa

acgtgatgcg

ttgcataaac

ttccatctgt

agacggatac

aaatcgatcc

cagatgccga

cccattaaac

atgatgttca

agacggaaaa

cggcgaaata

aaaaaacgtc

tcaccacaat

cccattttct

atgaaattca

tgctgctggce

tgagcgcaag

attatctgaa

ttcacctcat

ctgttttcca

aagatctcgc

gcaaccagct

tgcccatcca

ggcgagcgat

tcatgatcgc

acatgaatac

ggaaaatccg

aaatccacac

gtaatcacga

gatttttcaa

tcagcaaatt

tgtcagtaac

ggaggaattc

agcacagcct

cgttggtgat

ttggtatcag
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cagaaaccgg
2280

gttccgagcce
2340

ctgcagccgg
2400

tttggtcagg
2460

tttccgecta
2520

aacttttatc
2580

aatagccaag
2640

accctgaccc
2700

catcagggtc
2760

agaactgtta
2820

cgggtctgct
2880

gtggtggtct
2940

attttaccca
3000

ttggttggat
3060

ttacctttag
3120

cagaggatac
3180

ggtatttcga
3240

gtccgagcegt
3300

gtaaagcacc

gttttagcgg

aagattttgc

gcaccaaagt

gtgatgaaca

cgcgtgaagce

aaagcgttac

tgagcaaagc

tgagcagtcc

tcgatatcag

gctgctggca

ggttcagcct

ttatggtatg

taatacctat

cctggatacc

cgcagtgtat

tgtttggggt

ttttcegetg

53943

gaaagtgctg

tagcggtagt

aacctattat

tgaaattaaa

gctgaaaagc

aaaagttcag

cgaacaggat

agattatgaa

ggttaccaaa

gaggattagc

gcacagcctg

ggtggtagcc

aattgggttc

accggtgaac

agcaaaagca

tattgtgcaa

cagggcaccc

gcaccgagca

atctatttta

ggcaccgatt

tgtcagcagt

cgtaccgttg

ggcaccgcaa

tggaaagttg

agcaaagata

aaacacaaag

agttttaatc

atatgaaata

caatggcaga

tgcgtctgag

gtcaggcacc

cgacctatgc

ccgcatatct

aatatccgta

tggttaccgt

gcaaaagtac

ccagcagcct

ttaccctgac

atagcaccgt

cagcaccgag

gcgttgtttg

ataatgcact

gcacctatag

tgtatgcctg

gtggtgaatg

tctgctgccg

agttcagctg

ctgtgcagca

gggtaaaggt

agcagatttt

gcagatgaat

ttattacggc

tagcagcgca

cagcggtggce

gcatagcggt

cattagcagc

tccgtggacc

cgtttttatc

tctgctgaat

gcagagcggt

cctgagcagc

cgaagttacc

ctaataatct

accgcagcag

gttgaaagcg

agcggttatg

ctggaatggg

aaacgtcgtt

agcctgcgtg

accagccatt

agcaccaaag

accgcagcac
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tgggttgtct
3360

cactgaccag
3420

tgagcagcgt
3480

ttaatcataa
3540

aaacccatct
3600

tacagattaa
3660

gcgcggtggt
3720

gtagtgtggg
3780

gctcagtcga
3840

agtaggacaa
3900

cgggcaggac
3960

gatggccttt
4020

gtatccgctce
4080

ggtgtgaaat
4140

cctcgctcac
4200

caaaggcggt
4260

caaaaggcca
4320

ggctccgecce
4380

ggttaaagat

cggtgttcat

tgttaccgtt

accgagcaat

gtaataaaag

atcagaacgc

cccacctgac

gtctccccat

aagactgggc

atccgccggg

gcccgccata

ttgegtttet

atgagactag

accgcacaga

tgactcgctg

aatacggtta

gcaaaaggcc

ccctgacgag

53943

tattttccgg

acctttccgg

ccgagcagca

accaaagtgg

cttggctgtt

agaagcggtc

cccatgccga

gcgagagtag

ctttcgtttt

agcggatttg

aactgccagg

acaaactctt

gcttccgegce

tgcgtaagga

cgctcggtcg

tccacagaat

aggaaccgta

catcacaaaa

aaccggttac

cagttctgca

gcctgggcac

ataaaaaagt

ttggcggatg

tgataaaaca

actcagaagt

ggaactgcca

atctgttgtt

aacgttgcga

catcaaatta

ttgtttattt

cctcatccga

gaaaataccg

ttcggctgeg

caggggataa

aaaaggccgc

atcgacgctc

cgtgagctgg

gagcagcggt

ccagacctat

ggaaccgaaa

agagaagatt

gaatttgcct

gaaacgccgt

ggcatcaaat

tgtcggtgaa

agcaacggcc

agcagaaggc

ttctaaatac

aagggcgtat

catcaggcgc

gcgagcggta

cgcaggaaag

gttgctggcg

aagtcagagg

aatagcggtg

ctgtatagcc

atttgtaatg

agctgcgata

ttcagcctga

ggcggcagta

agcgccgatg

aaaacgaaag

cgctctcctg

cggagggtgg

catcctgacg

attcaaatat

tcatatatgce

tcttccgett

tcagctcact

aacatgtgag

tttttccata

tggcgaaacc

59/71



cgacaggact
4440

ttccgaccct
4500

tttctcatag
4560

gctgtgtgca
4620

ttgagtccaa
4680

ttagcagagc
4740

gctacactag
4800

aaagagttgg
4860

tttgcaagca
4920

ctacggggtce
4980

tatcaaaaag
5040

aaagtatata
5100

actgcaattt
5160

atgaaggaga
5220

cgattccgac
5280

tatcaagtga
5340

gcatttcttt
5400

catcaaccaa
5460

ataaagatac

gccgcttacce

ctcacgctgt

cgaacccccce

cccggtaaga

gaggtatgta

aaggacagta

tagctcttga

gcagattacg

tgacgctcag

gatcttcacc

tgagtaaact

attcatatca

aaactcaccg

tcgtccaaca

gaaatcacca

ccagacttgt

accgttattc

53943

caggcgttte

ggatacctgt

aggtatctca

gttcagcccg

cacgacttat

ggcggtgcta

tttggtatct

tccggcaaac

cgcagaaaaa

tggaacgaaa

tagatccttt

tggtctgaca

ggattatcaa

aggcagttcc

tcaatacaac

tgagtgacga

tcaacaggcc

attcgtgatt

cccectggaag

ccgcctttcet

gttcggtgta

accgctgcegce

cgccactggce

cagagttctt

gcgctctgcet

aaaccaccgc

aaggatctca

actcacgtta

taaattaaaa

gttagaaaaa

taccatattt

ataggatggc

ctattaattt

ctgaatccgg

agccattacg

gcgcctgage

ctccctegtg

cccttcggga

ggtcgttcgce

cttatccggt

agcagccact

gaagtggtgg

gaagccagtt

tggtagcggt

agaagatcct

agggattttg

atgaagtttt

ctcatcgagc

ttgaaaaagc

aagatcctgg

cccctegtea

tgagaatggc

ctcgtcatca

gagacgaaat

cgctctcctg

agcgtggcgce

tccaagctygg

aactatcgtc

ggtaacagga

cctaactacg

accttcggaa

ggtttttttg

ttgatctttt

gtcatgagat

aaatcaatct

atcaaatgaa

cgtttctgta

tatcggtctg

aaaataaggt

aaaagtttat

aaatcactcg

acgcgatcgce
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tgttaaaagg
5520

catcaacaat
5580

cggggatcgc
5640

tcggaagagy
5700

tggcaacgct
5760

atcgatagat
5820

aatcagcatc
5880

ggctcatact
5940

gcggatacat
6000

cccgaaaagt
6060

ataggcgtat
6088

<210> 18
<211> 22
<212> PRT

acaattacaa

attttcacct

agtggtgagt

cataaattcc

acctttgcca

tgtcgcacct

catgttggaa

cttccttttt

atttgaatgt

gccacctgac

cacgaggccc

<213> Erwinia

<220>
<223>

<400> 18

53943

acaggaatcg

gaatcaggat

aaccatgcat

gtcagccagt

tgtttcagaa

gattgcccga

tttaatcgcg

caatattatt

atttagaaaa

gtctaagaaa

tttcgtct

aatgcaaccg

attcttctaa

catcaggagt

ttagtctgac

acaactctgg

cattatcgcg

gcctagagca

gaagcattta

ataaacaaat

ccattattat

Peptit tin hiéu PelB - peptit

gcgcaggaac

tacctggaat

acggataaaa

catctcatct

cgcatcgggc

agcccattta

agacgtttcc

tcagggttat

aggggttccg

catgacatta

actgccagcg

gctgttttec

tgcttgatgg

gtaacatcat

ttcccataca

tacccatata

cgttgaatat

tgtctcatga

cgcacatttc

acctataaaa

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1

5

Ala Gln Pro Ala Met Ala

<210> 19
<211> 32
<212> ADN

20

<213> Trinh ty nhédn tao

10

15
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<220>
<223> SBamHI1680

<400> 19
gtacgctagg atcctgtggc agcaactgat tc 32

<210> 20

<211> 32

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> BSalIlesl

<400> 20
gtagataggt cgacagcgat cgtcattggg at 32

<210> 21

<211> 180

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Fig. 2 - Vi tri da dong

<400> 21
gagaaggtcg cgaatccagg cgctttttag actggtcgta atgaaattca ggaggaattc 60
catatggcgg ccgcactcga gcaccaccac caccaccact gatgaagacg gccgcctagg 120

ggtaccgagc tcggatcctc tagagtcgac ctgcaggcat gcaagcttgg ctgttttgge 180
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53943

1/9

KTXHIS
4673 bp

Yéu t6 bt thibe

2500

EcoRI {2035}
Ndel (z042)
Notl {z048)
PaeR7I - PspXI - Xhol (2056)
BbsI (2091)
Avrll - Styl (2095)
Acc651 - Banl (2101)
Kpnl (2105)
EcoS5S3kI {2109)
Sacl (2111)
BamHI (2113)
Xbal (z119)
Sall (212%)
Accl {2126)
Pstl - Sbfl (213S)
Sphl (z141)
HindIII {2143)

Fig.1
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53943
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Ching/ Vecto

XdevK/KTXHIS-PelbLC-PelbHC
XdevK/KTXHIS-PelbLC-PelbHC
XdevK/KTXHIS-PelbLC-PelbHC
XB201/KTXHIS-PelbLC-PelbHC
XB201/67K

XdevK/67K

XdevK/109A

XB17/109A

MG1655/67A

XdevK/67A

XdevK/67A

MG1655/109A

0,1

0,2

0,3 0,4
mg/ml Ranibizumab

0,5

0,6

0,7

Fig.6



53943 7071

8/9
o] O
© ©
£ £
35 )
~N N
) S
o c
(¢ T
o [a
XdevK i i
(KTXHIS-PelbLC-PelbHC ) & Xdevk/67K i XdevK/67A
o o
1. 2. 3. 4 S 1. 2. 3 4 S 1. 2. 3 4

1. 0,2% glucoza + 250
KM Rhamnoza

0,2% glucoza

3. 250 uM Rhamnoza

4. 0glucoza + 0 Rhamnoza

Fig.7a

MG1655/KTXHIS
1. 2. 3. 4

MG1655/67K
1. 2. 3. 4

XdevK/109A
1. 2. 3. 4.

0,015 pg Ranibizumab

o
©
£
3

N

2
c
©

<
0o
=

wn

i

o

=)

1. 0,2% glucoza + 250
uM Rhamnoza

0,2% glucoza

3. 250 pM Rhamnoza

4. 0glucoza + 0 Rhamnoza

Fig.7b



53943 7171

w
S~
w

MG1655/109A
1. 2. 3. 4

MG1655/67A
1. 2. 3. 4

0,015 pg Ranibizumab
0,015 pg Ranibizumab

1. 0,2% glucoza + 250 pM
Rhamnoza

0,2% glucoza

3. 250 uM Rhamnoza

4. 0 glucoza + 0 Rhamnoza

Fig.7¢





