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hoac vat chét thuc vat chita cac protein, hodc cac protein siéu cdu triic duoc dinh
vi trong khong bao, san xuit phan doan t€ bao nguyén sinh/t€ bao tran va phan
doan vo bao tir thuc vat hoac vat chét thuc vat, va thu hoi phan doan vo bao. Phan
doan vo bao chita cac protein hodc céc protein siéu ciu tric ¢c6 ngudn goc thuc
vat. Ngoai ra, cdc protein, hodc céc protein siéu cdu tric c6 thé thu duoc tir thuc
vat hodc vat chat thuc vat chita cac protein hoac cac protein siéu cau tric co
nguén gdéc thuc vat, bang cdch phan cit vat chdt thuc vat st dung ché phim
enzym phan hly thanh t€ bao dé tao ra phan doan di phan cit. Phan doan da
phan cét dugc loc dé tao ra phan doan di loc, va cic protein hodc céic protein

siéu cdu tric c6 nguon goc thuc vat duge thu hoi tir phan doan di loc.
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Linh vye ky thuat duoc dé cap

Sang ché dé cap dén phuong phép san xuat protein c6 nguodn gdc thuc vat. Cu thé
hon, sang ché @& xuat phwong phap nhim thu dugc protein, bao gdm cac siéu ciu tric

protein tr thuc vat va cac mo thuc vat.

Tinh trang ky thuit clia sang ché

Céc chién luge biéu hién tai td hop hién nay trong céc té bao chi nhu E. coli, moi
truong céy té bao sau bo, va mdi trudong céy té bao dong vét co vu biéu hién va tiét cac
protein ¢ mirc rit cao trong moi trudng nudi cdy té bao. S dung cac hé théng nay, dat
duoe cac mire biéu hién cao, su gép cudn protein thich hop va su bién dbi sau dich ma cua
protein. Hon nita, sy tinh ché cua protein dugc biéu hién dugc don gian hoa do céac protein
trong té bao c6 thé dugc phén tach dé dang tir cac thanh phan khac (ADN, tdi, mang, té
bao sic td, va V.V.). Dbi vai cac hé théng biéu hién thyuc vét hodc men, thanh té bao ngan

can sy tiét cia cac protein dugc biéu hién vao trong moi truong nudi cay.

Céc phuong thirce tiép can khac nhau dugc st dung rong rai trong khoa hoc détaora
cac chét chiét té bao. Cac phuong thurc tiép can co hoc dé pha v thanh té bao va giai
phong céc chét dugc chira trong thanh té bao thuong khong cé tinh chon loc ddi vdi loai
protein nhit dinh hodc cac thanh phan ciia té bao. Truc tiép biéu hién protein quan tim vao
trong moi trudmg nudi cy té bao cho phép céc tap chét trong té bao duogc loai bo bing
cach ly tdm hodc bang cach loc, cho phép lam gidu don gian va nhanh chong protein quan
tam. C6 thé mong mudn tach protein hodc siéu ciu tric protein quan tdm, bao gdm cac
hinh hoa hdng tir cac protein, hat nano, cac phirc protein 16n, cac khang thé hodc cac hat
tuong ty virut (VLP), va tuong tu, tir mot sb, hoic tat ca protein, ADN, mang, phan doan,
tui, té bao sic td, cacbonhydrat, v.v. c6 mit trong cy trong hodc vét chat cy trong trudc
khi siéu chu trac protein quan tim dugc st dung trong dang bao ché vacxin.

Céc globulin mién dich (Immunoglobulin - IgG) 14 cac protein gdm nhidu chudi
protein khac nhau c6 i luc ddc trung d6i voi cac ban sao khang nguyén dic hiéu c6 ban
chit khac nhau. Ngay nay, su phéan lap thuong 1é ctia cac dong té bao tao raIgG, va su tiép

can cac cong nghé dbi voi qua trinh tién hoa hudng dén IgG va k§ thuat phan ta da anh
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huodng sau dén qua trinh tién hoa cia chiing lam cac tac nhan tri li€u sinh hoc va trong thi
trrdong khoa hoc doi sdng chung. IgG don dong ding cho tri liéu (cac khang thé don dong,
mABs) chiém linh thi truong hién tai ciia loai thude chéng viém va chéng ung thu mai va
hang tram Gng cr vién moi hién dang dugc nghién clru va phat trién 1am sang cho cac img
dung cai thién hoac ting dung méi. Nhu cdu thi truong hang nam dbi véi cac pham vi
khang thé don dong tbr mQt vai gram (chén doan), mot vai kg (khéng doc t8) 1én toi mot
hoac vai tram kg (phong ngu sinh hoc, chéng ung thu, chdng nhiém tring, chéng viém).
Phuong phap san xuét cac glycoprotein bién tinh tir thuc vat dugc md ta trong WO

2008/151440 (dugc dua vao ban mo ta lam tai liéu tham khao).

Phuong phap chiét tach protein tir khong gian bén trong té bao cua thyc vat, bao gdm
quy trinh chan khong va ly tdm dé tao ra dich chiét k& chura protein quan tim dugc mo ta
trong cong bd PCT s6 WO 00/09725 (bdi Turpen et al.). Phuong thirc tiép can nay thich
hop ddi véi cac protein nho (c6 trong lugng phan tir nhé hon hodc bang 50 kDa) ma di qua
mang vi s¢i dudi chan khong va ly tdm, nhung khong thich hop dbi vai cac protein, cac
protein si€u cAu trc 16n hon, cac hinh hoa hdng tir cac protein, cc hat ¢6 kich ¢& nano,

cac phue protein 16n, nhu cac khang thé hoac VLP.

McCormick et al 1999 (Proc Natl Acad Sci USA 96:703-708) bdc 16 str dung peptit
tin hiéu amylaza tir gao dugc dung hop voi epitop Fv chudi don (scFv) dé nhim t6i protein
duoc biéu hién toi ngan ngoai té bao, sau d6 loc chan khong md 14 va than dé thu hoi cac
polypeptit scFv. Moehnke et al, 2008. (Biotechnol Lett 30:1259-1264) md ta cong dung
cia phuong phép thdm chan khong ctia McCormick dé thu duoc mot di ng nguyén thuc
vat tai td hop tir thude 14 bang cach sir dung sy chiét tach khong bao. Cong bdé PCT WO
2003/025124 (Zhang et al) boc 10 biéu hién cua cac scFv globulin mién dich trong thuc

vat, nhim dén khong gian khong bao st dung céc trinh tu tin hi¢u & chudt.

Céc hat tuong tu virut (VLP) co thé duoc st dung dé bao ché véc xin cim. Cac siéu
chu triic nhu VLP bét chude ciu tao cta vo bao virut, nhung thiéu hé gen, va do d6 khong
thé sao chép hodc tao ra cac bién phap nhiém thtr cép. VLP dua ra mot phuong én thay thé
duoc cai thién cho cac khang nguyén tai t6 hop (hoa tan) da dugc phan 1ap dé kich thich
dap tmg mién dich manh. VLP duoc két hop nho biéu hién ciia cac protein virut dic hiéu
va pho su két hop bé mat bén ngoai tuong tu nhu cua virus cung protein cing ngudn goc

cua chung, khong gidng hat virut thuc, khong két hop vat liéu di truyén. Trinh dién cta
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céc khang nguyén trong cau tric hat va da tri tvong tu v6i trinh dién cla cac khang
nguyén cla virus ty nhién dat duge su kich thich tang cudng cia dap tng mién dich véi
cac thanh phén dich va té bao dd can bang. Su cai thién d6 qua su kich thich bai khang
nguyén da dugc phan lap dugce tin la dic biét dung ddi véi cac virut duge bao nhu VLP
duoc bao ¢6 cac khang nguyén bé mat trong trang thai lién két v6i mang tu nhién cua
chung (Grgacic va Anderson, nam 2006, Methods 40, 60-65). Hon nita, VLP cum, v&i su
t6 chirc hat nano cta ching, da cho thiy 1a cac ung clr vién vicxin t6t hon so voi
hemagglutinin HA tai t6 hop (c6 nghia 1, HA monome, hoic HA dugc t6 chirc thanh cac
hinh hoa hdng; su két hop ctia 3 dén 8 trime ctia HA), va ching c6 thé hoat héa ca dap
tng mién dich qua thé dich va qua té bao. (Bright, R.A., et. al.,. 2007, Vaccine 25, 3871-
3878).

VLP ciim da thu dugc trong céc té bao dong vat co vii duoc nudi ciy tir dong biéu
hién cua tat ca 10 protein cum (Mena et al., 1996, J. Virol. 70, 5016-5024). Nhiéu protein
ctia virut 12 khong can thiét cho su san xuat ciia VLP, va VLP bénh cum trong cac chuong
trinh phat trién vicxin da dwoc san xudt tir dong biéu hién ciia 2 protein vo ngoai khang
nguyén chinh (HA va NA) v6i M1 hodc chi tir dong biéu hién ctia HA va M1 (Kang et al.,
2009, Virus Res. 143, 140-146). Chen et al. (2007, J. Virol. 81, 7111-7123) da cho thiy
rang mot minh HA c6 kha nang diéu khién su tao thanh VLP va su nay chdi cdy va dong
biéu hién M1 ¢6 thé dwoc bod qua trong hé thdng ctia chung. Tuy nhién, do HA da duoc
phat hién ra 1a lién két v6i cac glycoprotein duoc sialyl hoa trén bé mat clia cac té bao
dong vat c6 vu tao ra VLP, sialidaza cua virut dugc déng thé hién dé cho phép giai phong

VLP tir céc t€ bao san xuat sau khi cdy nay choi.

Cong b PCT s6 WO 2006/119516 (boi Williamson and Rybicki) boc 16 biéu hién
ctia H5 HA duoc t6i wu hoa béng don vi ma cua nguoi co chiéu dai déy du va duoc cat cut
ctia bénh cum A/Vietnam/1194/2004 & thuc vat. Ciu tric dugc cét cut thiéu mién gift chat
mang té bao. Pa thu duoc su tich liiy protein HA cao nhat bang cac ciu triic nham muc
tiéu dén ER. Cac céu tric thiéu mién nhdm dich dén mang té bao khong tao ra HA c6 thé

phéat hién dugc. Su san xuét ctia VLP da khong duoc béo cao.

Su san xudt ciia VLP HA ctm ma chira vé ngoai lipit da dugce mé ta trude do boi cac
tac gia trong WO 2009/009876 va WO 2009/076778 (bdéi D’ Aoust et al.; ca hai tai liu

nay dugc dua vao ban mo ta lam tai liéu tham khdo). Déi voi cac virut dugc bao, 16p lipit
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hoic mang dugc gitt lai bi virut 1a ¢6 loi. Ché pham cua lipit c6 thé thay d6i v6i hé thong
(vi du, virut dugc bao dugce san xuét tir thuc vt s& bao gém cac lipit hodc cac phytosterol

thuc vat trong vo ngoai), va co thé gop phan cai thién dap ing mién dich.

Su két hgp cia VLP dugc bao trong thubc 14 chuyén gen biéu hién khang nguyén bé
mat cia HBV (HBsAg) da dugc mo ta boi Mason et al.(1992, Proc. Natl. Acad. Sci. USA
89, 11745-11749). Cac VLP HBV dugc san xuét tir thue vat da duge cho théy lataoracac
d4p ing mién dich té bao B va té bao T tiém niang (Huang et al., 2005, Vaccine 23, 1851-
1858) nhung su mién dich bang cach ubng théng qua cac nghién ctru cho n chi tao ra dap
ung mién dich khiém ton (Smith et al., 2003,. Vaccine 21, 4011-4021). Greco (2007,
Vaccine 25, 8228-8240) da cho thy ring cac epitope virut thiéu hut sy mién dich & nguoi
(HIV) trong su dung hop vdi HBsAG da tich lliy thanh VLP khi duoc biéu hién trong cay

thudc 14 chuyén gen va Arabidopsis, tao ra vicxin VLP thé luong tri.

Biéu hién cua protein vé virut (NVCP) trong cic ciy thudc 14 va cdy khoai tay
chuyén gen da dan dén su két hop ctia VLP khong dugc bao (Mason et al., 1996, Proc.
Natl. Acad. Sci. USA 93, 5335-5340). VLP NVCP da dugc san xuét trong cac 1a N.
benthamiana duoc thAm nhiém trong ndng nghiép (Huang et al. 2009, Biotechnol. Bioeng.
103, 706-714) va su tao ra sy mién dich ctia chung khi cép qua miéng da dugc chirng minh
trong chudt (Santi et al., 2008, Vaccine 26, 1846-1854). Sy cép 2 hodc 3 liéu khoai tay tho
chia 215 dén 751 ug NVCP trong dang VLP cho cac tinh nguyén vién trudng thanh khoe
manh da dan dén sy phat trién cta dap tmg mién dich va 95% tinh nguyén vién dugc mién
dich (Tacket et al. 2000, J. Infect. Dis. 182, 302-305). Cac VLP khong dugc bao cling da
thu dugc tir biéu hién cua khang nguyén 16i HBV (HBcAg; Huang et al., 2009,
Biotechnol. Bioeng. 103, 706-714), va céc protein vé chinh cua virut gdy u nhu nguoi

(HPV) (Varsani et al., 2003, Arch. Virol. 148, 1771-1786).

Protein, hoic hé thong san xut protein sidu cAu triic don gian hon, vi du, dua trén
biéu hién cua chi c6 mot hodc mot s protein 1a mong mudn. Su san xudét cia cac protein,
hodc cac siéu cdu tric protein, vi du nhung khong gidi han d6i voi cac hinh hoa hong tur
cac protein, cac hat co kich ¢& nano, cac phtrc protein 16n nhu cac khang thé hodc VLP,
trong h¢ théng thuc vat la ¢6 1gi, trong do thuc vat co thé duoc sinh trudng trong nha kinh

ho#c canh dong, va khong yéu cau cac phuong phap nudi cdy mod vo trung va theo doi.
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Phuong phéap san xuét protein, hodc cc protein, hodc cac protein si€u ciu triic ma vé
co ban khong c6, hodc dé dang dugc tach tir cac protein thyc vat, con giit lai cau tric va

déc tinh cta protein dugc mong mudn.

Ban chit ky thuit ciia sang ché

Sang ché dé cap dén phuwong phép san xudt protein c6 ngudn gbc thyuc vat. Pac biét
hon, sang ché dé xuit phuong phép nhim thu duoc protein, bao gdm céc siéu ciu tric

protein tir thuc vat va cac mo thuc vat.

Muc dich cua sang ché 1a dé xuat phuong phap san xudt protein c6 ngudn goc thuc
vat dugc cai tién.

Sang ché dé xuét phuong phép (A) la thu protein c6 ngudn gbc thuc vat, hoidc
protein, hodc cac protein siéu cAu truc, bao g61n léy thuc vat hodic vat chét thuc vét chira
cac protein, hodc cac protein si€u cAu trac, dugc dinh vi trong khdng bao, san xuét té bao
nguyén sinh va phan doan vo bao, phan doan v bao chira cac protein, hodc cac protein
siéu cdu truc ¢ ngudn gde thuc vat; va thu hdi phan doan vo bao. Phuong phap ¢ thé bao
gém thém budc tinh ché cac protein co nguén géc thuc vat, hodc cac protein, hodc cac
protein siéu cdu trac, tir phan doan vd bao. Céc protein c6 ngudn gdc thuce vét, cac protein,
hodc cac protein siéu cau tric c6 thé la cac protein kham, hodc cic protein siéu ciu triic
kham c6 ngudn gdc thuc vat. Cac protein c6 ngudn gdc thuc vat, hodc cic protein, hodc
cac protein siéu cAu tric co nguén géc thuc vat ¢co thé 1a tir cac loai thuc vat khac nhau.
Céc protein c6 ngudn gdc thuc vat, hodc cac protein, hodic cac protein sidu ciu tric c6 thé
bao gdm cac hinh hoa hdng tir cac protein, phitc protein, proteasom, metabolon, phuc
phién ma, phurc téi to hop, phtic quang tong hop, phtic van chuyén qua mang, phirc hé 15
nhan, hat protein c6 kich c¢& nano, glycoprotein, khang thé, khang thé da dong, khang thé
don dong, khang thé don dong chudi don, hat twong tu virut, protein vo ngoai cia virut,
protein cdu tric cla virut, protein vé cla virut, protein boc virut, protein kham, phirc
protein kham, hat protein kham c6 kich ¢& nano, glycoprotein kham, khang thé kham,
khang thé don dong kham, khang thé don dong chudi don kham, hemagglutinin kham,

‘protein v ngoai cta virut, protein cu tric ciia virut, protein vé cta virut, protein boc

virut. Khang thé don dong c6 ngudn gbe thuc vat co thé bao gdbm khang thé don dong
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kham ngudi-chudt, vi du, nhung khong gidi han d6i véi C2B8. VLP ¢6 ngudn goc thuc

vét c6 thé chira hemagglutinin gay bénh ctm.

Céc phan doan v0 bao va té bao nguyén sinh co thé dugc san xut bang cach xr ly
thuc vat hodc vat chét tir thuc vat bang ché phim enzym. Ché pham enzym c6 thé chira
mot hoac nhiéu pectinaza, mQt hodc nhiéu xelulaza, hoac mot hodc nhiéu pectinaza va mot
hodc nhiéu xelulaza. Hon nita, néu mudn, ché phim enzym khong chia lipaza hoic

proteaza, hodc ché pham khong chira lipaza hodc proteaza b sung.

Thue vat hodc vat chat thuc vat co thé thu duoc béng cach trﬁ“)ng, thu hoach hoac
tréng va thu hoach thuc vat. Vat chét thuc vat co thé chira mot hodc nhiéu té bao thuc vét,

14, than, ré hodc cac té bao thuc vat dugc nudi cay trong mot so hodc toan bd thuc vat.

Sang ché dé xuat phuong phép thu céac protein c6 ngudn gbc thuc vat, cac protein,
hodc cac protein siéu cu tric, nhu duge mo ta & trén (Phuong phap A), trong dé axit
nucleic ma hoa céac protein, hodc cac protein siéu cAu tric, duoc dua vao thuc vat theo
phuong thire tam thoi. Theo cach khéc, axit nucleic dugc tich hgp 6n dinh vao trong h¢

gen thuc vat.

Sang ché dé xuét phuong phap san xuét protein, hodc protein siéu cau triic 6 ngudn
gbc thuc vat nhu da mo ta ¢ trén (phuong phap A) bao gom thém bude tinh ché cac
protein, hodc cac protein siéu cau tric c6 ngudn gbc thyc vit tir phan doan vo bao. Budc
tinh ché bao gém loc phan doan v6 bao st dung su loc sdu dé tao ra chat chiét sé_lch, sau do
sdc ky chét chiét sach béng cach st dung nhya trao dbi cation, sic ky ai luc, sic ky loai trir

kich ¢, hodc két hop céc cach nay.

Khong mubn bi bé bude bdi ly thuyét, cac protein thu duge tir khong bao dong déu
hon, 1a cac dang chét trung gian ctia cac protein duwoc bién do6i sau dich ma, hoac cac
protein bao gdm céc loai xir Iy khac dién ra trong céc ngan trong té bao khac nhau, vi du,
trong ty lap thé, luc lap, va cac co quan té bao khac khong duge chiét tach. Mirc do dong
déu cao hon cua protein tai tb hop thuong dan dén chat lugng ché pham chira protein cao
hon, va ¢6 thé dan dén san phdm c6 céc tinh cht ¢6 loi gdm tiém ning hon, thoi gian ban
hay 14u hon, hodc kha ning gay mién dich tét hon. Vi du, cic protein mau chira su
glysosyl héa matoza cao duge bai tiét trong sw tuAn hoan mau nhanh hon céc protein chira

su glycosyl hoa phirc. San phim protein dugc glycosyl héa trong phan doan vé bao thé
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hién su glycosylhda dang phirc tap hon. Do d6, protein co ngudn gdc khong bao thu duoc
str dung cac phuong phap dugc mo ta trong sang ché, bao g6m phan cét thanh té bao, vi

du, thé hién thoi gian ban huy uu thé hon trong tudn hoan.

Cac protein, hodc cac protein si€u cAu tric 6 ngudn gde thuc vat co thé bao gdm cac
hinh hoa hdng tir cac protein, cc phirc protein, cac hat protein c¢6 kich ¢& nano, cac khang
thé, cac khang thé don dong, VLP. VLP c6 thé bao gébm mdt hodc nhiu polypeptit HA
ctim. Protein siéu cAu tric c6 thé 1a protein siéu cAu tric kham, vi du, khang thé don dong
c6 thé 1a khang thé don dong kham, hodc polypeptit HA ctim, c6 thé 1a polypeptit HA
kham. Néu protein siéu ciu trac 1a VLP thi VLP ¢6 ngudn gde thuc vat co thé bao gom
thém hoat tinh dong két héng cAu. Thuc vat hodc vat chét thuc vat c6 thé thu duge béng
cach tréng, thu hoach hoac trf)ng va thu hoach thuc vat. V4t chat thuc vat ¢6 thé chira mot
hodc nhiéu té bao thuc vat, 14, than, ré hoic cac té bao thue vat duoc nudi céy trong mot s6

hoac toan b0 thuc vat.

Ngoai ra, sang ché dé xuit phuong phap (B) thu protein hoic protein siéu cu tric co
ngué‘)n géc thuc vét, bao gSm léy thuc vat hodc vat chét thue vat chira protein, hodc protein
siéu cAu truc c6 ngudn gde thue vat, phan cét vét chit thuc vat bang ché pham enzym phan
hity thanh té bao dé tao ra phan doan da phan cit, va loc phan doan da phan cit dé taora
phén doan da loc va thu hdi protein, hodc protein siéu cAu trac co nguén géc thuc vat, tur

phén doan da loc.

Ché pham enzym c6 thé chira mot hodc nhiéu pectinaza, mot hodc nhiéu xelulaza,
hoac mot hoac nhiéu pectinaza va mot hoac nhiéu xelulaza. Hon nita, néu mudn, ché phém
enzym khong chtra lipaza hodc proteaza, hoac ché pham khong chira lipaza hoic proteaza
b6 sung. Protein sidu ciu triic c6 ngudn gdc thue vét c6 thé 1a protein siéu cau tric kham
c¢6 ngudn gde thyc vat. Cac protein c6 ngudn gde thuc vat, hodc cac protein, hodc cac
protein siéu ciu tric ¢ thé bao gdbm cac hinh hoa hong tir cac protein, phirc protein,
proteasom, metabolon, phtrc phién ma, phtc tai t6 hop, phirc quang tong hop, phirc van
chuyén qua mang, phtrc hé 16 nhan, hat protein c6 kich ¢& nano, glycoprotein, khang thé,
khang thé da dong, khang thé don dong, khang thé don dong chudi don, hat twong tur virut,
protein v ngoai ciia virut, protein ciu tric clia virut, protein vé cta virut, protein boc
virut, protein kham, phirc protein kham, hat protein kham c6 kich ¢& nano, glycoprotein

kham, khang thé kham, khang thé don dong kham, khang thé don dong chudi don kham,
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hemagglutinin kham, protein vo ngoai cua virut, protein chu tric ctia virut, protein vé cia
virut, protein boc virut. Khang thé don dong c6 ngudn gde thuc vat c6 thé bao gdm khang
thé don dong kham ngudi-chudt, vi du, nhung khong gidi han dbi véi C2B8. VLP ¢b

ngudn gbe thue vat ¢6 thé chira hemagglutinin gdy bénh ctm.

Sang ché dé xuat phurong phdp san xuat protein, hogc protein siéu cau tric c6 ngudn
gdc thue vat, nhu duge mo ta & trén (Phwong phap B), trong d6 axit nucleic ma hoa cac
protein, hodc céc protein siéu cau tric, duge dua vao thuc vat theo phuong thirc tam thoi.

Theo cach khac, axit nucleic dugc tich hop 6n dinh vao trong hé gen thuc vat.

Sang ché dé xut phwong phap bao ché VLP c6 ngudn gbc thue vat nhu ¢ mo ta &
trén (phuong phép B) bao gdm thém budre tach cac protein, hodc cac protein siéu chu trac,
trong phén doan da loc tr manh vun té bao va cac vat lidu khong tan. Budc tach co thé
duogc thuc hién béng cach ly tam, béng cach loc sau, hodc béng cach ky tam va loc séu co
khudy dé tao ra phan doan sach. C4c protein, hoic céc protein siéu chu triic c6 ngudn gde
thuc vat ¢6 thé dugc tinh ché thém bang cach sdc ky, vi du, chiét téf:h trong c6 thé duogc
tinh ché sir dung nhua trao dbi cation, nhua ai luc, sic ky loai trur kich c@, hodc két hop

cac cach nay.

Céc protein, hodc cac protein siéu ciu triic c6 ngudn gde thuc vat ¢6 thé bao gbm cac
hinh hoa hdng tir cac protein, cac phirc protein, cac hat protein ¢ kich ¢& nano, cac khang
thé, cac khang thé don dong, VLP. VLP ¢6 thé bao gdm mot hodc nhiéu polypeptit HA
cum. Protein siéu cdu trac c6 thé 1a protein siéu cdu trac kham, vi du, khang thé don dong
¢6 thé 1a khang thé don dong kham, hodc polypeptit HA ctm, cé thé 1a polypeptit HA
kham. Néu protein siéu cdu tric 1a VLP thi VLP ¢6 ngudn gbc thuc vat c6 thé bao gdbm

thém hoat tinh déng két héng cau.

Khong mudn bi b6 bude boi ly thuyét, VLP dugc tao ra tir thuc vat chira céc lipit ¢o
nguén géc thuc vat, c6 thé gay ra dap ing mién dich manh hon VLP duoc tao ra trong cac
hé théng san xut khac va dap ung mién dich gy ra boi VLP dugc bao ché tir thuc vat nay
manh hon so v6i dap tmg mién dich gdy ra boi cac vacxin virut séng hodc da duge lam

suy yéu hoan toan.

Ché pham chira chat chiét protein thu dugc tir té bao chii 1a hé phtrc va thuong chira

cac thanh phan trong t€ bao va ngoai t€ bao cung vai protein hodc si€u cau truc quan tdm
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ma cn duoc phén 1ap. Su bao ché phan doan vo bao dugc theo sau boi bude phan 1ap cac
protein va cac thanh phn trong té bao 14 ¢6 lgi do protein hodc vi chu triic quan tim c6 thé
duoc lam giau va lam tang hi€u qua trong quy trinh san xuét. C6 quy trinh don gian hon,
bao gdm it hon cac budc can thiét, co thé 1am ting nang suét dang ké, va giam chi phi.
Ngoai ra, dd phét hién ra ring quy trinh phéan cit thanh té bao sir dung cac enzym phan hiy
thanh té bao lam ting nang sut protein siéu chu trac tham chi néu céc té bao nguyén sinh
khong con nguyén ven trong quy trinh chiét tich. Khong mudn bi bo budc béi ly thuyét,
budc phan cit thanh té bao c6 thé 1am mét cac thanh phin polyme trong thanh té bao va
trg giap trong viéc giai phong cac protein, hodc cac protein si€u cdu tric, cac chit khac
lién quan trong thanh té bao. Phuong thirc nay c6 thé con lam giam thiéu sy nhidm ban cia

céc protein, hodc cac protein siéu cau tric, trong cac thanh phén trong té bao.

Cac phuong phép phan cét thanh té bao da biét, va cac hdn hop pha ché enzym, phéan
cét thanh t& bao c6 thé thay dbi. Sang ché khong bi gidi han bai phurong phéap phan cit

thanh té bao duoc sir dung.

Céc phuong phap duge mo ta trong sang ché dan dén it sy gian doan hon, va su
nhiém bén cta chit chiét protein siéu ciu tric c6 ngudn goc thuc vat khi so véi cac
phuong phap san xuét protein siéu cau triic c6 ngudn gdc thuc vat bao gdm sy dong thé
hoa, tron hodc nghién. Cac phwong phap durge mo ta trong sang ché dé xuit phan doan vo
bao cta mo thuc vat va d6 c¢6 thé duy tri su toan ven clia cac té bao nguyén sinh va cac
thanh phéan cta chung. Phuong phéap nhu dugce mo ta trong séng ché 12 hitu hiéu trong viéc
tinh ché cac protein, hodc cac protein si€u cAu trac, tham chi néu cac té bao nguyén sinh,

hodc phan ctia cac t€ bao nguyén sinh, lam mat tinh nguyén ven va khong con nguyén ven.

Céc phuong phap nay tao ra ning suét protein hodc protein siéu cdu tric cao hon so
v6i cac phuong phap chiét tach protein siéu ciu tric bao g0m céc k? thudt pha v mo ti€u
chuén, vi du, ddng thé hoa, tron hodc nghién. Nang suit cao hon mot phan c6 thé do su
giam cla cac luc cit ma pha vd su nguyén ven trong cAu tric ciia cac protein, hodc cac
protein siéu cAu tric, va trong trudng hop ctia VLP, 1 vé ngoai lipit. Sy thu protein, hodc
protein siéu céu tric, tir phan doan vo bao co thé c6 lgi, do cac phan doan vo bao dugce
giam dang k&, hodc khong co cac protein té bao chat. Do do, su tach protein siéu céu tric
tir cac protein va vat chét khac, gém cac monome, cac dime, cac trime hodc cac phan doan

cuta protein si€u cau tric, trong phan doan vo bao duoc thuc hién dé dang. Tuy nhién, co
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thé con thu dugc nang suat protein, hodc protein siéu cau triic cao hon bang cach sir dung
cac phuong phap dugc mo ta trong sang ché, tham chi néu ché pham khong bao, hodc mot

phin cua ché phdm khong bao khong con nguyén ven.

Céc glycoprotein, bao gdm céc glycoprotein sidu ciu tric, vi du, cac khiang thé don
dong, ma duoc tiét vao khong bao chira N-glycan véi phan trim 16n hon ma di hoan thanh
sy trudng thanh cia chung va bao gdm céc goc N-axetyglucosamin hodc galactoza tin
cung (cac N-glycan phire), so véi cac phuong phép chiét tich ma khong phan cét thanh té
bao, vi du, thuc vat duoc chiét tach béng may tron. Céc glycoprotein siéu céu trac, vi du,
cac khang thé don dong, bao gdm cac N-glycan phirc da duoc phat hién 1a thé hién tinh
chat ¢ loi gom thoi gian ban hiy trong dong mau ting so vé6i cac khang thé don dong

chtra cac goc mannoza & dau chudi (cac N glycan chua truéng thanh).

Str dung su phén cit thanh té bao bang enzym c6 thé giai phong bé chira khang thé
khong bao chira cac N-glycan dd hoan toan truong thanh. Phuong phap chiét tach co thé
cho phép thu hdi quan thé da duge 1am giau, hodc quan thé dong déu gdm cac khang thé
duogc glycosyl héa mang cac N-glycan phire, tach cac dang chua trudng thanh cia céac
khang thé duoc glycosyl hoa trong phan doan té bao nguyén sinh. Néu bé chira khang thé
mang cac N-glycan chua trudng thanh duoc mong mudn, phan doan té bao nguyén sinh c6

thé duoc gitr lai va cac khang thé dugc tinh ché tir phan doan té bao nguyén sinh.

VLP trong sang ché con duoc dic trung 14 thé hién hoat tinh dong két hong ciu cao
hon VLP thu duoc st dung céac k¥ thuat pha v& mé tiéu chuin. Hoat tinh déng két hdng
cau duoc cai thién nay c6 thé do nang sudt 16n hon cia VLP nguyén ven (it monome hoic
trime HA hon trong dung dich), nang suét 16n hon ctia VLP v&i cac mang boc lipit nguyén

ven, hodc két hop cta chung.

Céc vécxin dugc tao ra st dung VLP cung cép vu diém so vai cac vicxin duoce bao
ché tir cac virut sdng nguyén, ma chung khong gay nhiém. Do d6, ngan chin sinh hoc
khong phai 14 vin dé va khong can thiét cho su san xuit. VLP tao thanh tir cay tao ra uu
diém khac bang cach cho phép hé thdng biéu hién duoc sinh trudng trong nha kinh hoac

trén canh dong, do d6 hon dang ké va thich hop véi quy md 16n.

Ngoai ra, thuc vat khong chira cac enzym c6 li€n quan dén sy tong hop va thém cac

goc axit sialic vao protein. Cac VLP c¢6 thé dugc san xuat khi khong c6 mat neuraminidaza
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(NA), va khong cin thiét phai biéu hién dong thoi NA, hodc dé xt Iy céc té bao san xuat
hodc chiét tach voi sialidaza (neuraminidaza), bao dam su san xuit VLP trong thuc vat.

Ban chit k¥ thuat ctia sang ché khong nhét thiét mo ta tAt ca cac dic diém cua sang ché.

Mo ta van tat cac hinh vé

Pic trung nay va cac dic trung khac cia sang ché sé tré nén rd rang hon tir sy mo ta

sau day trong do c6 tham khao cac hinh vé kém theo trong ban mo ta:

Fig. 1 trinh bay su biéu dién bing so dd clia cdu tric biéu hién dya trén CPMVHT

(chu trac 685) cho biéu hién clia hemagglutinin H5 A/Indonesia/5/05.

Fig. 2 trinh bay A) trinh tu axit nucleic (SEQ ID NO. 1) ctia mot phan cla ciu trac
@& biéu hién H5/Indo (cu trac s6 685) tir Pacl (ngugc dong cua chét tang xuc tac 35S)
dén Ascl (tryc tiép xudi dong cla ddu NOS). Trinh tuy ghi ma cua H5 t
A/Indonesia/5/2005 duoc gach dudi. Fig. 2B trinh bay trinh tu axit nucleic (SEQ ID NO.

2) ctia hemagglutinin H5 A/Indonesia/5/05 dugc ma hoa béi chu trac s6 685.

Fig. 3 trinh bay sy mo ta dac diém cua cac cAu tric chira hemagglutinin (HA) bang
sac ky loai trir kich ¢& (SEC). Sau khi ly tim chét chiét thuc vat da phan cat, giot duoc
huyén phu héa lai va dugc tach phan doan bang SEC. Fig. 3A trinh bay ham lugng tong
cOng ctia protein tan trén mot phan doan (cac tam giac dam, % cua murc 16n nhét, truc Y
bén trai; dugc xac dinh stt dung phuong phap Bradford). Hoat tinh dong két hong cau cua
cac phan doan dugc thu gom (céc thanh dam, truc Y bén phai) cling duoc trinh bay. Fig.
3B trinh bay su phan tich SDS-PAGE cuia cac phan doan duoc tach rua bang SEC. Cac
phéan doan da duoc két tia bang axeton va duoc huyén phu héa lai trong 1/40 thé tich cua

Gel duoc nhudm béng dung dich Coomassie R-250 0,1%. VLP da tinh ché duoc chay lam
mau d6i chtng. Dai twong tng véi monome HAO duoc chi ra boi miii tén. MW - céc tiéu
chuan trong luong phan tir (kDa); C - VLP da tinh ché (miu ddi ching); cac lan duong 7
dén 10 va 14 dén 16 twong tng véi s6 phan doan dugc giai hép tir phén tich SEC, duoc
trinh bay trong Fig. 3A.

Fig. 4 trinh bay su so sanh cua cc bién dang protein thu dugc sau khi phén cit bing
enzym va bang su dong thé héa bang phwong phap co hoc sir dung may khudy ddng hoa
Comitrol™ Céac miu duoc xtt Iy trong chit dém mang mau bién tinh va cic protein dugc

tach bang phan tich SDS-PAGE cac phén doan giai hép. Gel dugc nhudom bang dung dich
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Coomassie R-250 0,1%. MW - céc tiéu chuin trong lwong phan tir (kDa); lan duong 1 -
25 ul hdn hop enzym; lan dudng 2 — 25 pl sy phin cit bang enzym ctia cac mo thuc vat va

lan dudng 3 — 5 pl chit chiét thu duogc bang méy khudy dong thé Comitrol.

Fig. 5 trinh bay trinh ty axit nucleic (SEQ ID NO: 9) clia c4u tric biéu hién HA bao
gdm doan khéi dong alfalfa plastoxyanin va 5° UTR, trinh tu ghi ma hemagglutinin cua
H5 tr A/Indonesia/5/2005 (ciu trac # 660), alfalfa plastocyanin 3° UTR va cic trinh tu két
thuc.

Fig. 6 trinh bay su thu gilt cia HA-VLP trén nhya trao d6i cation truc tiép tao thanh
sur tach cia HA-VLP trong phan doan vo6 bao. Cac mau duoc xir Iy trong chit dém nap
méu khéng khir, bién tinh va cac protein dugc tach bang SDS-PAGE. Gel dugc nhuém
bang dung dich Coomassie R-250 0,1%. Lan 1: Phan doan v6 bao sau khi ly tdm, lan 2-3:
Phéan doan vo6 bao sau khi vi loc tiép theo; lan 4: Su nap 1én cot trao dbi cation; lan 5: Chay
qua phén doan trao dbi cation. Lan 6; su giai hép tir trao dbi cation; duoc c6 dac 10 lan;

lan 7: Céc tiéu chuén trong luong phén tir (kDa).

Fig. 7 trinh bay bién dang tlr sy phén tich theo doi hat nano (NTA) cua H5/Indo VLP
(Fig. 7A) va H1/Cal VLP (Fig. 7B) sau khi lam sach ma khong thém NaCl vao chat dém
phén cét va H1/Cal VLP (Fig. 7C) c6 thém NaCl vao chit dém phan cit. Céc thir nghiém
NTA da dugc thue hién véi NanoSight LM20 (NanoSight, Amesbury, UK). Dung cu duoc
trang bi v6i may phat tia laze xanh (405 nm), khoang chira mAu va vong tron bing polyme
chira flo Viton. Cac hinh anh da dugc ghi tai nhi€t d§ trong phong va dugc phan tich st
dung phan mém NTA 2.0. Cac mau da duoc ghi trong 60 gidy. La chin sang va do khuéch

dai duoc chon bang tay dé ma thu duoc sy phan giai hat tbi uu.

Fig. 8 trinh bay Western blot ctia chit chiét ciia H3/Brisbane VLP dugc tao ra bing
sy phén cit bang enzym st dung céc chit dém khac nhau. Lan 1) tiéu chuan HA tai to hop
nguyén chit (5 pg, tir Immune Technology Corp. IT-003-0042p) Lan 2 dén 5 chua 7 pl
chét chiét enzym dugc ly tdm dugce thuc hién trong cac chit dém sau: Lan 2) Mannitol
600mM + xitrat 125mM+ 75mM NaPO, + 25mM EDTA + bisulfua 0,04% pH=6,2, Lan
3) Mannitol 600mM + xitrat 125mM+ NaPO, 75mM + EDTA 50mM + bisulfua 0,04%
pH=6,2, Lan 4) Mannitol 200mM + xitrat 125mM + NaPO, 75mM+ EDTA 25mM -+
bisulfua 0,03% pH=6,2, Lan 5) Mannitol 200mM + xitrat 125mM-+ NaPO, 75mM+
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EDTA 50mM + bisulfua 0,03% pH=6,2. Miii tén biéu dién tin hiéu phat hién mién dich
cua HAO.

Fig. 9 trinh bay trinh tu cia doan ADN duoc téng hop cho su két hop ciia ciu tric
#590 (doan LC; (SEQ ID NO.15).

Fig. 10 trinh bay trinh tu cia doan ADN duogc téng hop cho su- két hop cua cAu trac

#3592 (doan HIC; (SEQ ID NO.16).

Fig. 11A va Fig. 11B lan luot trinh bay sy biéu dién bang so d cta céc cu truc

#4595 (Fig. 11A) va #R472 (Fig. 11B).

Fig. 12 so sanh SDS-PAGE ctia cac khang thé duoc tinh ché tir cac chét chiét dugc
tao ra bang su pha v co hoc (su chiét tach bang may tron) va su phéan cit bing enzym cua
cac thanh té bao. P6i voi mdi phuong phéap chiét tach, hai mé duge xir ly va duoc tinh ché

doc 1ap véi nhau.

Fig. 13A trinh bay su so sanh ctia phan ctia N-glycan oligomannosit trén C2B8 duoc
tinh ché bang su pha v& co hoc (su chiét tach bang may tron) va sy phan cét bang enzym
ctia cc thanh té bao. Fig. 13B trinh bay su so sanh ciia phan N-glycan oligomannosit trén
C2B8 duogc tinh ché béng su pha v& co hoc (su chiét tach bé‘mg may tron) va sy phéan cat

bang enzym cua cac thanh té bao.
MO ta chi tiét sang ché

Sang ché dé cap dén phwong phap san xuét protein c6 ngudn gbc thuc vat. Dic biét
hon, sang ché d& xuit phuong phap nham thu duogc protein, hoic protein, hodc protein,

hodc protein siéu cau trac tir thuc vat va mo thuc vat.
Su mo ta sau day la mot phuong an wu tién.

Sang ché dé xut phuong phap san xuét protein, hodc protein siéu cdu triic quan tam.
Protein quan tim c6 thé c6 mit trong khong bao hodc ngin ngoai té bao, tuong trng voi
phan té bao khong bao gdbm ngan té bao nguyén sinh/té bao trdn. Phuong phéap bao gdm
loai bo, phan cit hodic ca phéan cit va loai bo thanh té bao thuc vat co ban chét 1a xenluloza
bao quanh té bao thuc vat. Bing cach phén cit thanh té bao, cac thanh phan polyme cta
thanh té bao duoc gian ra, va protein hodc céc protein, hodc cic protein, hoac cac protein

siéu cAu triic quan tim c6 thé duoc giai phong nhanh hon. Bang cach st dung phuong
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phép nay, protein hodc cac protein, hodc cac protein, hodc cic protein cAu triic quan tim
duoc 1am giau do ngan t& bao nguyén sinh/té bao tran ma chira cic protein té bao chii chii
yéu va cac thanh phan duoc tach tir khéng bao. Nhur duoc luu y sau, phuong phap nhu
dugc dé xuét trong sang ché van con ¢6 hidu qua trong viéc thu protein hoic siéu cau tric
protein quan tim, néu trong sudt quy trinh, tinh nguyén ven ctia ngin té bao nguyén sinh/té
bao tran bi mét, néu ngan té bao nguyén sinh/té bao trin khéng nguyén ven, va néu phan
protein té bao chti va cac thanh phén tir ngan t bao nguyén sinh/té bao trn c6 trong phén
doan vo bao. Sir dung cac phuong phap duge md ta sau, néu tinh nguyén ven ctia ngan té
bao nguyén sinh/té bao tran bi mét, protein hodc siéu cAu truc protein c6 thé van duoc tach
khoi cac co quan té bao nguyén ven, bao gom ty lap thé, luc lap va cac co quan té bao

khac, va van c6 thé thu duoc két qua co loi.

Theo "protein" hodc "protein quah tam" (c4c thuat ngir nay duge st dung c6 thé thay
cho nhau), cé nghia la protein, hodc nhém con protein duge ma hoa boi trinh tu nucleotit,
hodic mién ghi mé, duoc biéu hién trong thuc vat hodc phén cua thuc vat. Cac protein c6
thé ¢6 trong lugng phén tir ndm trong khoang tir 1 dén 100 kDa ho#c trong lwong phan tir
bat ky nam trong khoang nay, vi du. 1, 2,4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
35,40, 45,50, 55,60, 65, 70, 75, 80,‘ 85,90, 95, 100 kDa, hoac bat ky trong luong phan tir

nam gifra cac sO nay. Protein c6 thé 1a monome, dime, trime, hodc polyme.

Siéu cdu trac protein, ngoai ra con duoc goi 1a protein siéu ciu tric, siéu ciu tric
protein, hodc protein siéu ciu tric, 4 cdu triic protein gdm c6 hai hodc nhiéu polypeptit.
Cac polypeptit ¢ thé gidng nhau, hodc khac nhau, néu khac nhau, ching co thé c6 mit &
ty 1& nam trong khoang tir 1:1 dén 10:1 hodc 16n hon. Céc protein sidu cau tric, c6 thé bao
gdm, nhung khéng gidi han d6i véi, cac hinh hoa hong tao thanh tir cac protein, phac hop
protein, cac hat nano protein, glycoprotein, cac khang thé, khang thé polyclonal, khang thé
don dong, cac khang thé don dong chudi duy nhét, hodc virut nhu cac hat, proteasom,
metabolon, cum sao chép, ti to hop phirc hop,quang phirc hop, khu phtrc hop van chuyén
mang, 16 chan 16ng hat nhan phirc hop, protein kham, kham phitc hgp protein, cac hat
nano protein kham, glycoprotein kham, kham khang thé, khang thé don dong kham, kham
duy nhét don dong khang thé chubi, hoac hemagglutinin kham (HA). Néu siéu ciu truc

protein 1a VLP, VLP ¢6 thé duoc chon tir nhom gdm protein v6 ngoai clia virut, protein
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cau truc cua virut, protein vo cua virut, va protein boc virut. VLP ¢6 ngudn goc thuc vat

c6 thé (HA) cam.

Thong thudng siéu cdu trac protein (sidu cau triic protein), khi két hop, 1a 1on, vi du,
¢6 trong lwong phén tir 16n hon 75kDa, vi dy, nim trong khoang tir 75 dén 1500 kDa hoic
bat ky trong luong phén tr nim trong khoang nay. Vi du, cac siéu cau trac protein co thé
co trong luong phan tr tir khoang 75, 80, 85, 90, 100, 110, 120, 130, 140, 150, 160, 170,
180, 200, 220, 240, 260, 280, 300, 320, 340, 360, 380, 400, 425, 450, 475, 500, 525, 550,
575, 600, 625, 650, 675, 700, 725, 750, 775, 800, 850, 900, 950, 1000, 1100, 1150, 1200,
1250, 1300, 1350, 1400, 1450, 1500 kDa, hoic bat ky lugng gitta cac gia tri da néu, cac
nhém con két hop v6i nhau tao ra siéu cdu tric protein c6 thé co trong luong phan tir nho
hon, vi du, m&i nhom con cé trong luong phén tur tir khoang 1 kDa dén khoang 500 kDa,
hoic bat ky trong lwong phan tir ndm trong khoang nay. Siéu ciu tric protein c¢6 thé bao
gém protein thé hién cu tric bac hai, véi mot hodc nhiéu hydro amino axit dugc lién két,
vi du, vdi cac géc trong duong xoén dc, mot cAu tric bac ba, c6 mot ciu hinh 3 chiéu,
hodc mot céu tric bac bdn co su sép xép ctia nhiéu protein dugc gép cudn hodc cac phan

tir protein dugc xodn ma tao thanh phirc gdm nhi€u don vi con.

Phtic nhiéu protein (hodc phirc protein) ¢6 thé bao gdm nhom gdm hai hodc nhiéu
chudi polypeptit duoc lién két. Néu chudi polypeptit khac nhau chira cac mién protein
khéc nhau thi phtrc nhiéu protein tao ra c6 thé ¢ nhiéu chirc ning xuc tac. Phirc protein
ciing ¢6 thé 1a mot multienzym polypeptit, bao gdm nhiéu mién xuc tac trong chdi
polypeptit don. Phirc protein thuong trong dang céu triic bac bdn. Vi du vé cac phirc
protein ma thuong cé thé khong con nguyén ven sir dung cac phuong thirc phén lap
protein tiéu chuan, nhung c6 thé thu duge sir dung cac phuong phap duoc mo ta trong
sang ché bao gdm céc proteasom (dé phan hiy céc peptit va cac protein), cac metabolon
(dé san xudt nang lwong oxy héa), cac ribosom (dé tdng hop protein; vi dy, nhu duoc mo
td trong Pereira-Leal, J.B.; et. al, 2006, Philos Trans R Soc Lond B Biol
Sci.,361(1467):507-517), cac phirc phién mi, cac phirc quang tong hop, cac phirc véan
chuyén qua mang, cac phtrc hé 16 nhan. Phuong phap nay c6 thé duoc st dung dé thu duoc
céc phirc protein ma duge dic trung bdi c6 cac twong tic mién protein-mién protein 6n

dinh hoac yéu hon.
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Vi du vé protein, hoic siéu cAu tric protein bao gém, vi du, nhung khong gi¢i han
dbi v6i, enzym cong nghiép, vi du, xelulaza, xylanaza, proteaza, peroxidaza, subtilisin,
phin phu protein, chit dinh dudng, san pham bd sung gia tri, hodc phan doan cla chiing
dé dung trong thirc an gia suc, thuc phim, hoic sir dung ca trong thire 4n gia stic va thuc
pham, protein c¢6 hoat tinh duoc phdm, vi du, nhung khong gii han déi véi cac yéu td sinh
truong, cac chit didu hoa sinh truéng, cac khang thé, cac khang nguyén, va cac phan doan
cua chung, hodc cic din xuét cia ching c6 ich cho sy mién dich hodc ching ngira va
twong tu. Céac protein bd sung c6 thé bao gdm, nhung khéng gi¢i han d6i voi, cac
interleukin, vi du, mot hogc nhiéu IL-1 dén IL-24, IL-26 va IL-27, céc cytokin,
Erythropoietin (EPO), insulin, G-CSF, GM-CSF, hPG-CSF, M-CSF hodc su két hop
ching, cac interferon, vi du, interferon-alpha, interferon-beta, interferon-gama, cac yéu té
dong mau, vi du, yéu t& VIII, yéu t6 IX, hodc tPA hGH, cac thu thé, chét chi van thy thé,
khang thé, neuropolypeptit, insulin, vicxin, cac yéu t6 sinh truong, vi du, nhung khong
gi6i han ddi vai, yéu td sinh truong bidu bi, yéu t6 sinh truéng keratinocyt, yéu td sinh
truong bién nap, chéit didu hoa sinh trudng, khang nguyén, khéng nguyén tu dong, cac

phan doan cua chung, hodc su két hop chung.

Vi du khong gi6i han vé siéu céu truc protein 1a khang thé. Khang thé 1a cac
glycoprotein ¢6 trong lugng phan tir nim trong khoang tir 100 dén 1000 kDa, hoic bat ky
gid tri nim trong khoang nay. Khang thé bao gébm bdon chudi polypeptit, hai chudi nhe va
hai chudi ning, dugc két nbi boi cac lién két disulphua. Vi du, nhung khong bi xem 1a gioi
han, mdi chudi nhe c6 thé c6 trong lwong phan tir xap xi 25 kDa, vi du, nam trong khoang
tir 20 kDa dén 30 kDa hodc sb bat ky gitra khoang nay, hodc hon nita, vi du, nim trong
khoang tir 20 dén 300 kDa hoic s6 bét ky giira khoang nay, va gdm c6 hai mién, mot mién
bién ddi (V) va mot mién c¢b dinh (Cp). Mdi chudi nang c6 thé c6 trong lugng phén tir xap
xi 50 kDa, vi du, nim trong khoang tir 30 dén 75 kD, hodc s bat ky giita khoang nay,
hodc hon nita, vi du, ndm trong khoang tir 30 dén 500 kDa, hoic s bét ky trong khoang
nay, va gdbm c6 mién cb dinh va mién bién ddi. Cac chudi nang va nhe chira s6 doan déng
déu gdm c6 cac nhom twong ty nhung khong gidng nhau ctia cac trinh ty amino axit. Cac
don vi déng déu gdm c6 khoang 110 amino axit va dugc goi 1a cac mién globulin mién
dich. Chudi ning chira mot mién bién dbi (Vi) va ba hodc bén mién ¢b dinh (Cyl, C2,

Cy3, va Cy4, phu thudce vao loai khang thé hodc loai kiéu hinh). Vung gifra céc mién Cyl
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va Cy2 dugce goi 1a ving ban 1é va cho phép su linh dong gitta hai cénh tay Fab cta phan
tir khang thé hinh chit Y, cho phép ching md va déng dé chira lién két v6i hai yéu t quyét

dinh khang nguyén cach nhau bdi mot khoang cach c¢b dinh.

Vi du khong gi¢i han khac vé siéu cdu trac protein 1a VLP. VLP ¢6 thé bao gém
dang tién chét HAO, hodc cac mién HA1 hodc HA2 duoc gifr lai vé1 nhau béng cach tao
thanh cac cau ndi disulphua. VLP ¢6 thé c6 ¢& trung binh nam trong khoang tir 20 nm dén
1 um, hodc gia tri bat ky nam trong khoang nay, vi du, 60, 65, 70, 75, 80, 85, 90, 95, 100,
105, 110, 120, 130, 140, 150 160, 170, 180, 190, hodc 200 nm, hodc gid tri bat ky ndm

trong khoang nay, vi dy, 100 nm, va co thé bao gbm mang lipit.

Céc protein, hodc protein siéu ciu triic, hon nita c6 thé bao gdbm mot hodc nhiéu chét
béo, phospholipit, axit nucleic, mang hodc twong tu. Hai hodc nhiéu polypeptit c6 thé duoc
két ndi boi mot lien két cong hoa tri, cAu ndi disulfua, twong tac dién, thu hit ky nudc, lue
van der Waals, lién két hydro hodc twong tu. Vi du vé siéu cdu trac protein 14 khang thé
don dong, khang thé don dong kham, khang thé don dong chudi don, hodc hat tuong tu
virut (VLP) ma c6 thé dugc bao, hodc khong duogc bao, vi duy, protein vo ngoai cua virut,

protein cau tric cua virut, protein vé cia virut, hodc protein vo virut.

Protein, hodc protein si€u cAu truc, co thé duoc san xuat trong cac té bao chu thich
hop bao géln cac té bao chu thuc vat, va néu mudn, duoc tinh ché thém. Trong khi khang
thé don dong kham, VLP cum, va VLP kham bénh cim duogc vi du trong séang ché, cac
phuong phap duoc mé ta trong sang ché ¢ thé duge sir dung cho bat ky protein c¢6 ngudn
gbc thuc vét trong chit dich bao tuong hodc protein siéu cau tric, hodc bat ky protein co
ngu6n géc thuc vat hodc protein siéu cAu triic ma dinh vi trong, hodc dugc tiét vao khong

bao.

Sang ché con dé xuit phuong phap thu céc protein, hodc cac protein siéu ciu tric co
ngudn gbe thuc vat. Phuong phéap bao gdm lay thuc vét hodc vat chat thuc vét chira cac
protein, hodc céc protein siéu cAu tric co nguén géc thuc vat, dugc dinh vi trong khong
bao; san xudt phén doan té bao nguyén sinh/té bao tran, va phéan doan vo bao tur vat chét
thuc vét, phan doan vo bao chira cac protein, hodc cac protein siéu cau triic ¢6 ngudn gbc
thuce vét, va thu hoi phan doan vo bao. Néu mudn, cac protein, hodc céc protein siéu cAu

tric ¢6 nguon goc thuc vat c6 thé dugc tinh ché tir phan doan vo bao.

-18-



20158

Sang ché con dé xut phuong phap san xut protein hodc protein siéu ciu tric, trong
d6 protein hodc protein siéu cdu trac bao gdbm vé ngoai lipit c6 ngudn gdc thue vat, vi du,
VLP bao gdm vé ngoai lipit c6 ngudn gde thuc vat. Phuong phap bao gdm lay thuc vit,
hodc vat chit thuc vat bao g61n protein si€u cAu trac quan tam, vi du, VLP, xtr ly thuc vat
hodc vat chat thuc vat véi ché_phém enzym dé tao ra mot hodc nhiéu phtrc protein khong
bao va phan doan té bao nguyén sinh/té bao trdn, va tach mot hoic nhiéu phirc protein
khong bao tir phan doan vo bao. Mot hodc nhiéu phire protein khong bao chira protein siéu

cau trac hodc VLP bao gébm v ngoai lipit c6 ngudn goc thuc vat.

Ngoai ra, sang ché dé xuit phuwong phép san xuét protein hodc protein siéu cau tric
co nguén géc thuc vat, bao gém léy thuc vat hodc vat chét thuc vat chira protein, hodc
protein si€u cAu trac ¢ nguén géc thuc vat, phan cit vat chit thuc vat st dung ché phém
enzym phan huy thanh té bao dé tao ra phan doan di phan cit, va loc phan doan di phan
cit dé tao ra phén doan da loc va thu hdi protein, hodc protein siéu ciu tric c6 ngudn goc
thuc vét, tir phan doan da loc. Trong phuong phap nay, tinh nguyén ven ciia cac té bao

nguyén sinh c6 thé khong can thiét.

Té bao nguyén sinh 14 té bao thyre vat ma c6 thanh té bao bj triét tiéu hoan toan hoac
mot phén. Té bao c6 40 ngoai bi tiéu co thé co thanh té bao bi triét tiéu mot phén. Té bao
nguyén sinh, té bao tran, hoic ca té bao nguyén sinh va té bao tran (t& bao nguyén sinh/té
bao tran) c6 thé dugc six dung nhu duge mo ta trong sang ché, va cac thuat nglt dugc st
dung trong sang ché c¢6 thé thay thé cho nhau. Thanh té bao c6 thé bi pha vo va dugc loai
bo co hoc (vi du, thong qua su dong thé hoa, tron), thanh t& bao c¢6 thé bi phan cit hoan
toan hodac mot phén béng enzym, hodc thanh té bao co thé dugc loai b stir dung két hop
cac phuong phéap co hoc va enzym, vi du, su dong thé hoa, sau do xir Iy voi enzym dé
phan cit thanh té bao. Cac té bao nguyén sinh c6 thé con thu duoc tir cac té bao thuc vat
duoc nudi céy, vi du, céc té bao thuc vat dugc nudi céy long, hodc céc té bao thuc vat

dugc nuodi cay ran.

Tai liéu tham khao chuén phén tich dua ra cac nguyén tic chung vé nudi cy mé thuc
vat, nudi céy té bao thuc vat, va san xuét cia té bao nguyén sinh, té bao trin va cac té bao
twong tu bao gdm: Introduction to Plant Tissue Culture, béi MK Razdan 2nd Ed. (Nha
xuét ban khoa hoc, 2003; dua vao ban mé ta 1am tai liéu tham khao), hodc xem vi du, URL

sau: molecular-plant-biotechnology.info/plant-tissue-culture/protoplast-isolation.htm.
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Phuong phép va ky thuét lién quan dén su san xuat té bao nguyén sinh (hoic té bao tran)
va su thao tac dugc xem lai trong, vi du, Davey MR et al., 2005 (Biotechnology Advances
23:131-171; duoc dua vao ban md ta lam tai liéu tham khao). Tai li€u tham khdo chuan
phén tich dua ra cac phuong phap néi chung va cac nguyén tac cua sinh héa protein, sinh
hoc phan tir va tuong tu bao gbm, vi du, Ausubel et al, Current Protocols In Molecular
Biology, John Wiley & Sons, New York (1998 and Supplements to 2001; dugc dua vao
ban mo ta lam tai liéu tham khao); Sambrook et al, Molecular Cloning: A Laboratory
Manual, 2d Ed., Cold Spring Harbor Laboratory Press, Plainview, New York, 1989 (dugc
dua vao ban moé ta lam tai liéu tham khao); Kaufman et al , Eds., Handbook Of Molecular
And Cellular Methods In Biology And Medicine, CRC Press, Boca Raton ,1995 (duoc dua
vao ban mo ta lam tai liéu tham khao); McPherson, Ed., Directed Mutagenesis: A Practical

Approach, IRL Press, Oxford, 1991 (dugc dua vao don lam tai liéu tham khao).

Céc enzym dugc st dung dé phan cit hodc phan huy thanh té bao thuc vat dé giai
phong té bao nguyén sinh hodc té bao trdn duge ngudi ¢ chuyén mén trong linh vuc ky
thudt biét va c6 thé bao gom xelulaza (EC 3.2.1.4), pectinaza (EC 3.2.1.15), xylanaza (EC
3.2.1.8), chitinaza (EC 3.2.1.14), hemixelulaza, hodc két hop céc chét nay. Cac vi du
khong gii han vé& enzym bao gdbm hén hop enzym nhiéu thanh phan bao gém xelulaza,
hemixenlulaza, va pectinaza, vi du, MACEROZYMETM (chira x4p xi: Xelulaza:
0,1U/mg, Hemixelulaza: 0,25U/mg, va Pectinaza: 0,5U/mg). Céac vi du khac vé enzym,
hdn hop enzym thwong mai va cic nha cung cdp duoc néu ra trong bang 1 (xem:

Introduction to Plant Tissue Culture, by MK Razdan 2nd Ed.., Science Publishers, 2003).

Cac tén khac, va cac loai xelulaza bao géln endo-1,4-B-D-glucanaza; B-1,4-
glucanaza; B-1,4-endoglucan hydrolaza; xelulaza A; xelulosin AP; endoglucanaza D;
xelulaza kiém; xelulaza A 3; xeludextrinaza; 9.5 xelulaza; avicelaza; panxelaza SSva 1,4-
(1,3;1,4)-B-D-glucan 4-glucanohydrolaza. Céc tén, va cac loai pectinaza khac
(polygalacturonaza) bao gdm pectin depolymeraza; pectinaza; endopolygalacturonaza;
pectolaza; pectin hydrolaza; pectin polygalacturonaza; endo-polygalacturonaza; poly-a-
1,4-galacturonit glycanohydrolaza; endogalacturonaza; endo-D-galacturonaza va poly(1,4-
a-D-galacturonit) glycanohydrolaza. Cac tén, va cac loai xylanaza khac bao gdm
hemixelulaza, endo-(1—4)-B-xylan 4-xylanohydrolaza; endo-1,4-xylanaza; xylanaza; f3-

1,4-xylanaza; endo-1,4-xylanaza; endo-$3-1,4-xylanaza; endo-1,4-B-D-xylanaza; 1.4-f3-
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xylan xylanohydrolaza; B-xylanaza; -1,4-xylan xylanohydrolaza; endo-1,4-B-xylanaza; -

D-xylanaza. Cac tén, va céc loai chitinaza khac bao gém chitodextrinaza; 1,4-B-poly-N-

axetylglucosaminidaza; poly-B-glucosaminidaza; -1,4-poly-N-axetyl glucosamidinaza;

poly[1,4-(N-axetyl-B-D-glucosaminit)] glycanohydrolaza.

Bang 1: Céc vi du khong gidi han vé cac enzym c6 san trén thi truong dé phan lap té

bao nguyén sinh

Nguon Enzym Nha cung cip
Xelulaza
Xelulaza ONOZUKA R-10 | Trichoderma | Kinki Yakult Mfg. Col. Ltd. 8-12, Shinglkancho
viride Nishinomiya, Japan
Xelulaza ONOZUKA RS | T viride Yakult Honsha Co., Tokyo, Japan
Xelulaza YC T. viride Seishin Pharma Co. Ltd. 9-500-1, Nagareyama
Nagareyama-shi, Chiba-kan, Japan
Xelulaza CEL T. viride Cooper Biomedical Inc. Malvern, PA, USA
Xelulysin T. viride Calbiochem, San Diego, CA, USA
Driselaza Irpex locteus | Kyowa Hakko Kogyo Co. Ltd., Tokyo, Japan
Melcelaza P-1 T. viride Meiji Seiki Kaisha Ltd. No.8, 2-Chome Kyobashi,
Chou-Ku, Japan
Multifect CX GC T. viride Genencor
Multifect CX B T. viride Genencor
Hemixelulaza
Hellcaza Helix pomatia | Industrie Biologique Francaise, Gennevilliers,
France
Hemixelulaza Aspergillus Sigma Chemical Co., St. Louis, MO, USA
niger
Hemixelulaza H-2125 Rhizopus sp. | Sigma, Munchen
Rhozyme HP 150 Aspergillus Genencor Inc., South San Francisco, CA, USA
niger
Pectinaza
MACERASE Rhizopus Calbiochem, San Diego, CA, USA
arrhizus
MACEROZYME R-10 R. arrhizus Yakult Honsha Co., Tokyo, Japan
Pectinaza da nhiém FE A. niger Genencor
PATE Bacillus Farbwerke-Hoechst AG, Frankfurt, FRG
polymyza
Pectinol Aspergillus Rohm and Haas Co. Independence Hall West,
sp. Philadelphia, PA 19105, USA
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Pectolyaza Y-23 Aspergillus Seishin Pharma Co. Ltd., Japan
Jjoponicus

Zymolyaza Arthrobacter | Sigma Chemical Co., USA
luteus

Viéc chon mdt enzym cu thé hodc su két hop cua cac enzym, va ndng d6 va diéu kién
phan rng co thé phu thudc vao loai md thuc vat dugce sur dung tir té bao nguyén sinh va thu
dugc phan doan vo bao chira VLP. Hdn hop ctia xelulaza, hemixelulaza va pectinaza, vi
du, pectinaza MACEROZYME™ hodc Multifect, ¢6 thé dugc st dung & néng dd nam
trong khoang tir 0,01% dén 2,5% (thé tich/thé tich), vi du, 0,01, 0,02, 0,04, 0,06, 0,08, 0,1,
02,03, 0,4,0,5,0,6,0,7,08,09,1,0, 1,1,,1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1.8, 1,9, 2,0, 2,1,
2.2,2.3, 2,4, hoic 2,5% (thé tich/thé tich), hodc ndng do bét ky giita cdc gia tri ndng do
nay. MACEROZYME™ hoic Multifect ¢6 thé dugc sir dung mot minh, hodc két hop voi
cac enzym, vi du, xelulaza, pectinaza, hemixelulaza, hoédc hdn hop cla cac enzym nay.
Xelulaza co6 thé dugc st dung & néng d6 nam trong khoang tir 0,1% dén 5%, vi du, 0,1,
0,25,0,5,0,75,1,0, 1,25, 1,5, 1,75, 2,0, 2,25, 2,5, 2,75. 3,0. 3,25, 3,5, 3,75, 4,0, 4,25, 4,5,

4,75, 5,0% (trong lugng/thé tich) hodc ndng do bit ky giira cac ndng do nay.

Dung dich enzym (theo cach khac dugc goi la ché pham phén hty thanh té bao, dung
dich phan cét) s€ thuong chira chit dém hoic hé théng dém, cht thim thau, va mot hodc
nhiéu mudi, cac cation hoa tri hai hoic cac chét phu gia khéc. Chét dém hodc hé théng
dém duogc chon dé duy tri pH nam trong khoang thich hop cho hoat tinh enzym va su 6n
dinh cua (cac) protein, hogc VLP, dé tinh ché, vi du, trong khoang pH 14 tir 5,0 dén 8,0,
hodc gia tri bat ky trong khoang nay. pH dugc chon dugc sir dung co thé thay doi phu
thudc vao VLP duge thu hdi, vi dy, pH 6 thé 12 5,0, 5,2, 5.4, 5.6, 5.8, 6,0, 6,2, 6,4, 6,6,
6.8,7,0,7,2,7.4,7.,6,7,8, 8,0, hodc bat ky pH ndm gifta cac gia tri nay. Vi du vé chat dém
hoic hé théng dém bao gdm, nhung khong gi¢i han dbi voi, MES, phosphat, xitrat va cac
chét tuong tu. Mot hodc nhiéu chét dém hodc hé théng dém c6 thé duge két hop trong
dung dich enzym (dung dich phan cét); mot hodc nhidu chét dém c6 thé c6 mat & ndng do
nim trong khoang tir 0 mM dén 200 mM, hay bat ky ndng do ndm trong khoang nay, vi
du, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180 hoac
190 mM hodc bét ky ndng do nam giita cac gia tri nay. Phy thudc vao tinh 6n dinh, thanh
phén chét thAm thau c6 thé duoc thém vao néu mudn. Osmoticum va néng dd cua nd duoc

chon dé lam tang cudng d6 thim thdy ctia dung dich enzym. Vi du v& chét tham thau bao
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gdém mannitol, sorbitol hodc cic rugu dugc 1én men tir duong khéc, polyetylen glycol
(PEG) ¢6 chiéu dai mach polyme thay d6i, va cac chat trong tu. Khoang ndng do ciia chat
thAm thau co thé thay dbi phu thudc vao loai thuce vét, loai chét thAm thau duoc st dung,
va loai mo thuc vat duoc chon (loai hodc co quan co ngu&“)n géc, vi du, 14 hodc thén)-
thong thuong khoang 1a tir OM dén 0,8 M, vi du, 0,05, 0,1, 0,15, 0,2, 0,25, 0,3. 0,35, 0.4,
0,5,0,6,0,7, or 0,75 M, hodc gia tri bét ky gifra cac gid tri nay, vi du, 0, 50, 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600 nM mannitol, hodc gia tri bét ky gifra cac gia tri
ndy. Nong d6 ciia chat thim thau con co thé duoc biéu din theo phan tram (trong
lu'qng/thé tich). DPdi v6i mot sd loai thue vat hodc mo, ¢d thé co loi néu st dung ché phém
uu truong nhe, ma co thé dé dang thuc hi€n sy tdch cua mang huyét tuong té bao thuc vat

khoi thanh té bao. Osmoticum con ¢6 thé duoc bo qua trong qua trinh phén cit.

Thong s6 khac dé thiét 1ap cho sy phan cat thuc vét 14 nhiét d. Nhiét do c6 thé duoc
didu chinh néu muén trong qua trinh phan cit. Khoang nhiét do hiru ich 1a nim trong
khoang tir 4°C dén 40 °C hodc nhiét do bat ky niam trong khoang nay, vi du, nam trong
khoang tir 4°C dén 15°C, hodc nhiét do bat ky ndm trong khoang nay, vi du, ndm trong
khoang tir 4°C dén 22°C, ho#c nhiét d6 bt ky nam trong khoang nay. Phu thudc vao nhiét
do duoc chon, cac thong sb thir nghiém sy phan cét khac ¢6 thé duoc didu chinh dé duy tri
cc diéu kién chiét tach toi wu.

Cation, mudi hodc ca hai dugc thém vao dé cai thién do on dinh cta huyét tuong
trong mang té bao, vi du, cac cation hoa tri hai nhu Ca2+, hoidc Mg2+, 4] nf")ng dotr 0,5 dén
50mM, hoéc nf“)ng do bt ky nam trong khodng nay, mudi, vi du, CaCl,, NaCl, CuSO,,
KNOs, va cac mudi twong tw, ndm trong khoang tir 0 &én 750 mM, hodc ndng do bét ky
nam trong khoang nay, vi dy, 10, 20, 30, 40, 50, 100, 200, 300, 400, 500, 600, 700 hodc
750 mM. Cac chét phu gia khac ciing ¢6 thé duoc thém vao bao gdm chét tao cang, vi du,
nhung khong gi¢i han dbi voi, EDTA, EGTA, ¢6 n@)ng dd nam trong khoang tir 0 dén 200
mM, hodc n611g do bat ky nam trong khodng nay, vidy, 5, 10, 15, 20, 25, 50, 75, 100, 125,
150, 175, 200 mM, hozc ndng d6 bat ky nam trong khoang nay, chat khir & ngin can sy
oxy hoa nhu, nhung khong gidi han dbi vai, natri bisulfua hogc axit ascorbic, & ndng do tir
0,005 dén 0,4% hofic ndng do bt ky ndm trong khoang nay, vi du, 0,01, 0,02, 0,03, 0,04,
0,05, 0,06, 0,07, 0,08, 0,09, 0,1, 0,15, 0,2, 0,25, 0,3, 0,35, 0,4%, hodc ndng do bt ky nam
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trong khoang nay, cac chat irc ché enzym dédc hi¢u (xem dudi), va néu mudn, chat tre ché

su gia 14, vi dy, xycloheximit, kinetin, hodc mot hodc nhi€u polyamin.

Dung dich phén cit ciing c¢6 thé bao gdm mot hodc nhiéu mannitol ¢6 nong do nam
trong khoéng tir 0 dén 600 mM, NaCl c6 ndng d6 nim trong khoang tir 0 dén 500 mM,
EDTA c6 ndng d6 nim trong khoang tir 0 dén 50 mM, xenluloza c6 ndng d6 nam trong
khoang tir 1% dén 2% thé tich/thé tich, pectinaza c6 ndng do nam trong khoang tir 0 dén
1% thé tich/thé tich, natri metabisulfua c6 ndng do nam trong khoang tir 0,03 dén 0,04%,
xitrat c6 ndng d6 nam trong khoang tir 0 dén 125 mM hoic NaPO, c6 ndng do nam trong

khoéang tir 0 dén 75 mM.

Vit chét thuc vat c6 thé dugce xir ly dé tang cuong sy thAm nhép ciia enzym hodc ché
phém enzym vao thanh té bao. Vi du, biéu bi cua la co6 thé duoc loai bd hodc 'duoc boc”
trude khi xir Iy voi ché phdm enzym. Vit chat thue vat co thé dugc cit thanh cac mau nho
(bang tay, hoac bang thiét bi bam hoic thiét bi cit nhu may thai Urschel); vat chit thuc vat
da cit co thé duoc thim thiu hon véi ché phdm enzym dudi chan khong mét phan
(Nishimura and Beevers 1978, Plant Physiol 62:40-43; Newell et al., 1998, J. Exp Botany
49:817-827). Su nhiéu loan co hoc clia vét chét thuc vat ¢ thé con duoc ap dung vai cac
mo thuc vat (Giridhar et al., 1989. Té bao nguyén sinh 151:151-157) trude hodc trong qua
trinh x1 Iy v6i ché pham enzym. Hon nira, c4c té bao dwoc nudi cy, cac canh truong nudi

cdy long hodc ran, c6 the duge str dung dé bao che té bao nguyén sinh hoac té bao tran.

C6 thé mong mudn sir dung ché phim enzym ma thiéu, hoic 14 c6 cac lipaza hoac
cac proteaza da dugc khir hoat tinh. Trong mdt sb phuong an, mot hodc nhiéu chét ac ché
proteaza, hodc lipaza c6 thé dwoc chira trong ché phim enzym. Vi du vé cac chat irc ché
lipaza bao gdm RHC80267 (SigmaAldrich); vi du vé cac chit uc ché proteaza bao gém E-
64, Na,EDTA, Pepstatin, aprotinin, PMSF, Pefabloc, Leupeptin, bestatin va cac chét

tuong tu.

Phuong phap tron hodc khudy vat chét thuc vt thich hop trong ché pham enzym c6
thé duge sir dung. Vi du, thuc vat c6 thé duoc nhe nhang xody hoic lic trong khay hoic
chéao hodc thong qua may lac quay, dwoc nhao trong tréng quay hodc dao dong. Bién phap

phong ngtra can dugc thuc hién dé giam thi€u sy hu hai doi vdi cac té bao nguyén sinh
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(va/hodc té bao tran) cho dén khi ching dugc loai bé tao thanh canh phén cit. Binh phan

cit s& duoc chon phu hop.

Vi du khong gi6i han vé ché phdm enzym chira 1,5% xelulaza (Onozuka R-10) va
0,375% MACEROZYME™ trong mannitol 500 mM, CaCl, 10M va MES 5 mM (pH=
5,6) co thé dugc s dung cho su san xuét té bao nguyén sinh (hodc té bao tré“m) tlr mot s6
md Nicotiana. Nhu duge md ta trong ban mod ta, ndng do cia mannitol ciing c6 thé dugc
thay dbi trong khoang tir 0 dén 500 mM, hoic gié trj bét ky nam trong khoang nay. Ngudi
¢ chuyén mon trong linh vue k¥ thuat twong trng da cung cap thong tin dugc boc 16 trong
sang ché, s& cho phép xac dinh ché phdm enzym thich hop cho tudi va ching cua

Nicotiana sp, hoac cho céc loai khac dugce sir dung cho su san xuat cua VLP.

Khi ph4 v& thanh té bao, hodc phan cit mot phan thanh té bao, phan doan té bao
nguyén sinh (chira t& bao nguyén sinh va/hodc té bao trin), va "phéﬁ doan vO bao" thu
duoc. Ngoai ra, "phén doan di phén cat" c6 thé thu duge. Nhu di dé cap dudi day, tinh
toan ven cta phan doan té bao nguyén sinh c6 thé khong can thiét dé tao ra ning suit
protein cao nhu mo ta trong sang ché, do do, phan doan vo bao hodc phan doan phan cat
¢ thé duoc st dung dé tach cac protein, vi du, nhung khong giéi han dbi voi, VLP,
protein v ngoai cua virut, protein cdu triic clia virut, protein vo ciia virut, protein boc

virut.

Theo thuat nglt "phan doan vo bao" c6 nghia la phan doan ma thu dugc sau qua trinh
phan cit bang enzym, hodc qua trinh phén cit mot phén bang enzym, sit dung cac enzym
phan huy thanh té bao cua vat chat thuc vat trong su ¢6 mét cua chét tham thdu va/hoac
cac thanh phan khac ma c6 thé duoc st dung dé tro giap trong viéc duy tri tinh nguyén
ven cua té bao nguyén sinh. Phan doan v6 bao cé thé chira mot hodc nhiéu thanh phﬁn Xuét
hién tir cac té bao nguyén sinh bi pha v& (hoac té bao tr?m). Vi dy, phan doan v6 bao co
thé chira cac thanh phan tir phan doan té bao nguyén sinh véi lugng nim trong khoang tir 0
dén 50% (thé tich/thé tich) hodc lugng bét ky nam trong khoang nay, hoac 0,0,1,0.5, 1, 5,
10, 15, 20, 25, 30, 35, 40, 45, hodc 50% (thé tich/thé tich) hodc bét ky lwong nam trong

khoang nay.

Theo thuat ngit "phén doan da phan cit" c6 nghia 1 phan doan con lai sau qua trinh

phan cit bang enzym, hodc qua trinh phan cit mot phan bang enzym, st dung cac enzym
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phan hay thanh té bao ctia vat chét thuc vat, tuy nhién, tinh nguyén ven ctia té bao nguyén
sinh khéng cAn thiét, va phan doan da phan cit co thé chira cac té bao nguyén sinh nguyén
ven, bi pha v& hodc ca té bao nguyén sinh nguyén ven va té bao nguyén sinh bi pha v&.
Ché pham chtra cac enzym phan hiy thanh té bao duoc sir dung dé san xuat phan doan co
thé chtra chit thAm thiu, hodc chit thim thau c6 thé c6 mit & luong it hon so véi luong cé
trong céac quy trinh chuan dugc st dung dé thu té bao nguyén sinh, hogc chat thim thau cé
thé khong c6 trong ché phdm. Phan doan da phan cit chira phan doan vo bao va phan doan
té bao nguyén sinh/té bao tran, tuy nhién, phan doan té bao nguyén sinh/té bao tran co thé
hodc khong con nguyén ven. Phan doan da phan cét chira cac thanh phan trong té bao va
cac thanh phin ngoai t& bao. Cac thanh phén trong té bao c6 thé duoc tim thdy trong dang
té bao nguyén sinh/té bao trin néu chat thAm thiu duoc sir dung dé duy tri su nguyén ven
cua té bao nguyén sinh/té bao tran. Néu khong st dung chét thim thau trong dung dich
phan cit thi té bao nguyén sinh/té bao trdn c6 thé bi pha vd va cac thanh phan trong té bao
va cac thanh phan ngoai té bao c6 thé duoc két hop trong phéan doan da phan cit. Nhu da
md ta trong sang ché, cac protein quan tAm, hogc céc siéu cAu triic protein quan tim c6 thé
duoc tach tir cac thanh phan trong phan doan da phan cit str dung bt ky kg thuat thich
hop. Khéng mubn bi bo bude bai ly thuyét, budc phan cit thanh t€ bao ¢6 thé lam mat cac
thanh phin polyme trong thanh té bao va trg gitip trong viéc giai phong céc protein, hodc
cac protein siéu cau tric, cac chat khic dugc thu giit trong thanh té bao. Phuong thirc nay
con c6 thé giam thiéu hoa sy nhiém ban cua protein, hodc protein sidu cAu triic boi cac
thanh phdn trong té bao. Protein hodc protein protein siéu cAu trac quan tam c6 thé dugce
tach tr cac manh v té bao sau qua trinh phéan cit bang enzym sir dung ly tim tbc do thap,
tiép theo 1a loc, loc séu, sa léng, két taa, vi du, nhung khong gisi han dbi voi, két tua
amoni sulfat, hodic két hop cac cach nay dé thu dwoc phan doan da phan cit chira cac

protein hodc cac protein si€u cdu tric quan tam.

Néu chét thAm thau duogc sir dung, phan doan té bao nguyén sinh/té bao tran, hoic
phan doan chira cac té bao nguyén sinh c6 thé duoc tach tir phan doan vo bao str dung bét
ky k¥ thuat thich hop, vi du, nhung khong giéi han d6i véi, ly tam, loc, loc sau, sa ling,
két tua, hoac két hop céc cach nay dé thu duoc phan doan da tach chira cac protein hoac
céc protein siéu cdu tric quan tim va/hodc chira cac té bao nguyén sinh/té bao tran ma

chira cac protein hodc céac protein si€u cau trac quan tam.
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Phan doan da tach cé thé 13, vi du, chét ndi trén bé mat (néu duogce ly tim, dugc sa
léng, hodc duoc két tda), hoac nudc loc (néu duoc loc), va dugc lam giau protein, hodc
protein si€u cAu tric. Phan doan da tach co thé duoc xur ly thém dé phan 1ap, tinh ché, co
dic cac protein, hodc protein si€u cAu trac hodc két hop cac budc nay béng cach, viduy, cac
budc ly tam bo sung, két tia, cac budc sdc ky (vi du, sac ky loai trir kich ¢@, trao ddi ion,
ai luc), loc dong chay tiép tuyén, hodc két hop cac cach nay. Sw c6 mit cua céc protein,
hodc céc protein si€u cAu trac da tinh ché, c6 thé dugc xac nhan béng, vi du, phan tich
Western tu nhién hodc SDS-PAGE st dung khang thé phéat hién thich hgp, dién di mao
dan hoac bat ky phuong phép khic nhu dugc nguoi ¢ chuyén mon trong linh vuc k¥ thuat

twong (mg biét 13.

Khong bao 1a mét phan té bao thuc vét bén ngoai mang sinh chat, va bao gdm thanh
té bao va cac khoang bén trong té bao ctia thuc vat. Trong wu tién rang tinh nguyén ven
ctia cac té bao nguyén sinh (va/hodc céc té bao trdn) c6 thé duoc duy tri trong qua trinh
phan cat va su xtr ly khac, khong can thiét 1a cac té bao nguyén sinh van con nguyén ven

doi vai sy lam giau céac protein, hodc cac protein si€u ciu trac.

Trong qué trinh tdng hop, cac protein, hoic cac protein siéu chu tric c6 thé dugc tiét
bén ngoai mang sinh chat. Néu protein siéu chu tric 1a VLP, chung c6 kich c& trung binh
nim trong khoang tir 20 nm dén 1 pm, hodc gia tri bat ky nam trong khoang nay. Néu
protein siéu cau trac 1a khang thé, chung c6 kich c& trung binh nim trong khoang tir 100
kDa dén 1000 kDa, hodc gia tri bt ky nam trong khoang nay. Do kich thuéc cia ching,
khi duogc tong hop, cac protein, hodc cac protein siéu cAu tric, c6 thé van con dugce thu giit
gifta mang sinh chét va thanh té bao va co thé kho dwoc phan lap hodc duge tinh ché thém
stir dung cac phuong phép co hoc ti€u chuin duoc sir dung dé thu dugc protein thuc vat.
Nham dé dat duoc nang sut 16n nhét, su nhiém bén téi da ctia phan doan protein siéu ciu
tric boi cac protein cua té bao, duy tri tinh nguyén ven cua cac protein, hodc cic protein
siéu cdu trac, va, néu cin, vo ngoai hodc mang lipit lién quan, phwong phép pha v thanh
té bao dé giai phong protein, hodc protein siéu cau triic, ma giam thiéu su hu hai co hoc
ddi v6i té bao nguyén sinh va/hoic té bao tran c6 thé co ich, nhu cac phwong phéap enzym
dwoc mo ta trong sang ché. Tuy nhién, khong yéu cdu tinh nguyén ven cia tat ca cac té

bao nguyén sinh dugc giit lai trong subt quy trinh.
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Protein siéu cu truc, vi du, VLP dugc san Xuét trong thuc vat co thé duogc tao phuc
voi cac lipit co ngudn gbc thuc vat. Cc lipit ¢6 ngudn gde tir cay co6 thé c6 dang 16p kép
lipit, va co thé bao gdm thém vé bao quanh VLP. CAc lipit ¢6 ngudn gdc tir thue vat co thé
bao gdm cac thanh phan lipit trong mang té bao ctia cdy trong d6 VLP duoc san xuét, bao
g6m, nhung khong gi¢i han véi phosphatidylcholin (PC), phosphatidyletanolamin (PE),
glycosphingolipit, sterol thuc vt hodc hdn hop cia ching. Lipit ¢6 ngudn gde tir cay co
thé 1an luot duoc dé cap dén dudi dang “lipit ctia cdy’. Vi du vé phytosterol dugc ngudi ¢6
chuyén mon trong linh vuc ky thuét twong tng biét va bao gdm, vi du, stigmasterol,
sitosterol, 24-metylcholesterol va cholesterol (Mongrand et al., 2004, J. Biol Chem
279:36277-86).

Biéu hién polypeptit co thé duoc nhim dich t6i bit ky khoang trong té bao hoic
ngoai té bao, co quan té bao hodc méd cua thuc vat nhu dd mo ta. Nhim dé dinh vi
polypeptit dugc biéu hién t6i vi tri cu thé, axit nucleic ma héa polypeptit c6 thé duoc lién
két vai trinh tu axit nucleic ma hoa peptit tin hi€u hodc trinh tu dan dau. Peptit tin hi¢u
theo cach khac c6 thé dugc goi la peptit chuyén tiép, trinh ty tin hiéu, hodc trinh tu dan
dau. Peptit tin hi€u hodc trinh tu peptit dé phat hién su dinh vi cua polypeptit dugc biéu
hién dén khong bao bao gdm, nhung khéng gidi han ddi véi, trinh tu tin higu hodc trinh tu
dan dau tu nhién (déi véi protein), hodc trinh tu tin hiéu khac loai, vi du, nhung khong
giéi han dbi vwois, peptit tin hiéu amylaza (McCormick 1999, Proc Natl Acad Sci USA
96:703-708), peptit tin hi¢u isomeraza disulfua protein (PDI) ¢6 trinh ty amino axit:
MAKNVAIFGLLFSLLLLVPSQIFAEE; SEQ ID NO. 10, protein lién quan dén su phat
sinh bénh ¢ thuc vat (PRP; Szyperski et al. PNAS 95:2262-2262), vi duy, protein lién quan
dén su phat sinh bénh & cay thudc 1a 2 (PRP), peptit tin hiéu khang thé don dong & nguoi

(SP, hoic trinh tu dan déu), hodc bat ky peptit tin hiéu ma tu nhién dbi voi protein).

Trong mot s6 vi du, polypeptit duge biéu hién c6 thé tich lily trong khong gian trong
té bao hoic ngoai té bao dic hiéu (nhu khong bao), co quan té bao hodc md, vi du, khi
polypeptit dugc biéu hién va duoc tiét trong su vang mat cia peptit tin hiéu hodc peptit

chuyén tiép.

Thuat ngit “hat teong ty virut” (VLP), hodc "cac hat twong tu virut" hoac "VLP" dé
cap dén cAu trac ma tu két hop vabao g61n cac protein trén bé mat cua virut, vi dy, protein

HA bénh cim, hodc protein HA bénh ctim kham. VLP va VLP kham thuong twong tu vé
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mat hinh thai va khang nguyén véi cac hat virut dugc san xuat trong su nhiém trung,

nhung thiéu théng tin di truyén du dé sao chép va do d6 khong gy nhiém.

Theo thuat ngili “ protein kham” hoac "polypeptit khdm", c6 nghia la protein hodc
polypeptit ma bao gdm cac trinh tw amino axit tir hai hodc nhiéu ngudn, vi du, nhung
khong gisi han ddi vai , hai hoic nhiéu loai hodc phéan loai, ma dugc dung hop véi
polypeptit don. Protein kham hodc polypeptit co thé bao gém peptit tin hiéu ma gidng (vi
du, tu nhién), hodc khac loai vai, phén con lai cua polypeptit hodc protein. Protein kham
hoic polypeptit kham duoc san xudt nhur mot phién ma tir trinh tw nucleotit kham, va van
con nguyén ven, hoac néu can thiét, protein kham hodc polypeptit kham c6 thé duoc phan
cét sau khi tdng hop. Protein kham nguyén ven, hodc cac phan dugc phan cit cua protein
kham c6 thé két hop dé tao thanh protein gdm nhiéu chudi protein. Protein kham hozc
polypeptit kham c6 thé con bao gdm protein hoac polypeptit bao gdm cac nhém con ma
duoc két hop thong qua cac ciu ndi disulphit (c6 nghia 13, protein gdm nhiéu chudi
protein). Vi du, polypepti kham bao gém c4c trinh tir amino axit tir hai hoic nhiéu ngudn
c6 thé duoc xir ly thanh cac nhom con, va cac nhém con duogc két hop thong qua cac cau
ndi disulphit dé tao ra protein kham hodc polypeptit kham. Vi du khong gi¢i han cua
protein kham 14 khang thé don dong kham, vi du, C2B8, hosic VLP kham, vi du, nhung
khong gidi han dbi vai, cac protein va VLP tao ra cac cau tric duge danh sé 690, 691,
696, 734, 737, 745 hodc 747 (bang 2) nhu dugc mo ta trong don bao hd tam thoi US sb
US 61/220,161 va PCT/CA2010/000983 (dugc dua vao don lam tai li¢u tham khao).

Protein hodc protein siéu cau tric ¢6 thé 1a glycoprotein va phuong phap nhu duoc
mo ta trong sang ché bao gdm su chiét tach bdi su phan cat thanh té bao c6 thé duogc ap
dung v&i cac cdy ddng biéu hién glycoprotein va mot hodc nhiéu enzym dé bién dbi bién
dang cua sy glycosylhoa ¢ vi tri N nhu duge mo6 ta trong WO 20008/151440 (Modifying
glycoprotein production in plants; dugc dua vao ban mo ta lam tai liéu tham khao) dé lam
thuan loi cho su thu hdi cac glycoprotein mang cac N-glycan trudng thanh duoc bién tinh.
Vi du. cac N-glycan trudng thanh ¢6 thé duoc mién 1a cac gbe xyloza va fucoza, hoidc thé
hién N-glycan dugc fucosyl hoa, xylosyl héa dugc giam, hodc ca hai, dugc fucosyl hoa va
xylosyl hoa. Ngoai ra, protein quan tim bao gom cac mo hinh glycosylhoa duoc bién dbi
c6 thé thu dugc, trong do6 protein thiéu sy fucosyl hoa, xylosyl hoa, hodc ca hai, va bao

gbm galatosyl hoa ting.
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Bién dang cua sy glycosyl hoa & vi tri N dugc bién ddi co thé thu duoge béng cach
déng biéu hién trong thuc vat, phén cua thuc vat, hodc té bao thuc vat, trinh tu nucleotit
ma hoéa trinh tu nucleotit thir nhat ma hoa protein lai (GNT1-GalT), bao gém mién CTS
(tirc 13, dudi t& bao chét, mién chuyén mang, mién gbc) ctia N-axetylglucosaminyl
transferaza (GNT1) duge dung hop véi mién xuc tac clia beta-1,4-galactosyltransferaza
(GalT), trinh tu nucleotit thir nhit dugc lién két linh dong v6i ving diéu chinh thir nhat ma
hoat dong trong thyuc vat, va trinh ty nucleotit thr hai dé ma hoa protein c4u tric bac hai
quan tadm, trinh ty nucleotit thir hai duoc lién két linh dong véi vung diéu chinh thir hai ma
hoat dong trong thuc vat, va déng biéu hién cac trinh tu nucleotit thir nhét va tht hai dé
tong hop protein siéu cdu triic quan tm bao gdm cac glycan c6 bién dang glycosyl héa &

vi tri N duoc bién d6i, nhu dwge md ta trong WO 20008/151440.

Protein siéu cdu truc c6 thé 1a hemagglutinin gdy bénh ciim (HA), va mdi trong hai
hodc nhidu trinh tu amino axit ma tao ra polypeptit c6 thé thu duoc tir cac HA khac nhau
dé tao ra HA kham, hodic HA kham gay bénh cum. HA kham c6 thé ciing bao gém trinh tu
amino axit bao gdm peptit tin hiéu khac loai (tién protein HA kham) ma dugc phan cit sau
khi tng hop. Vi du v& cac protein HA ma c6 thé duoc st dung trong séng ché duoc mo ta
trong sang ché ¢ thé duogc tim thdy trong WO 2009/009876; WO 2009/076778; WO
2010/003225 (duoc dua vao ban mo ta lam tai liéu tham khao). Axit nucleic ma hoa
polypeptit kham c6 thé duge mo ta 1a "axit nucleic kham", hogc "trinh ty nucleotit kham".
Hat tuong tu virut g6m c6 HA ¢6 thé duge mé ta 1a “VLP kham”. VLP kham dugc mo ta
thém trong don PCT No. PCT/CA2010/000983 duoc diang ky ngay 25 thang 6, 2010, va
don bao ho tam thoi_ctia My No. 61/220,161 (duoc dang ky ngay 24, thang 6, 2009; dugc
dwa vao don lam tai liéu tham khao). VLP ¢6 thé thu dugc tir biéu hién ctia HA tu nhién

hoac kham.

HA ciia VLP duoc bao ché theo phuong phap duoc dé xudt bdi sang ché, gdm cac
trinh tu da biét va cac trinh tuw HA bién thé ma c6 thé duge phat trién hodc duoc déng nhét.
Hon thé nira, VLP duoc san xudt nhu dwoc mé ta trong sang ché khong bao gom
neuraminidaza (NA) hodc cic thanh phan khéc, vi du, M1 (protein M), M2, NS va twong
tw. Tuy nhién, NA va M1 c6 thé dugc biéu hién dong thoi véi HA nén VLP bao gom HA

va NA dugc mong mudn.
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N6i chung, thuat ngi “lipit” dé cap dén cac phan tir c6 thé hoa tan chat béo (ura cht
béo), cac phan tu xuét hién tuy nhién. VLP kham duoc san Xuét trong thuc vat theo mot vai
khia canh ctia sang ché c6 thé duogc tao phurc chét véi cac lipit ¢6 ngudn goe tir thue vat.
Céc lipit ¢ ngudn gde tir cdy co thé co dang 16p kép lipit, va c6 thé bao gdm thém vo bao
quanh VLP. Céc lipit c6 ngudn gbc tir thuce vét 6 thé bao gdm cac thanh phan lipit trong
mang sinh chit ciia thye vét trong d6 VLP dugc san xuét, bao gdbm hospholipit, tri-, di- va
monoglyxerit, cling nhu céc sterol tan trong chit béo va cac chét chuyén hoa bao gdm cac
sterol. Cac thi du gdm phosphatidylcholin (PC), phosphatidyletanolamin (PE),
phosphatidylinositol, phosphatidylserin, glycosphingolipit, phytosterol hodc su két hop cua
chung. Lipit c6 ngudn goc tir cay c6 thé 14n luot duge dé cap dén dudi dang ‘lipit clia cay’.
Vidu vé phytosterol gdom campesterol, stigmasterol, ergosterol, brassicasterol, delta-7-
stigmasterol, delta-7-avenasterol, daunosterol, sitosterol, 2,4 -metylcholesterol, cholesterol
hodc beta-sitosterol (Mongrand et al., Nam 2004, J. Biol Chem 279:36277-86). Mot nguoi
¢6 chuyén mon trong linh vuc k§ thuét nay sé hiéu ro, ché phém lipit trong mang sinh chat
ctia té bao co thé thay ddi theo cac diéu kién phat trién hodc nuodi cdy cua té bao hoic sinh

vat, hodc loai dé thu té bao.

Céac mang té bao thudng bao gdm céc 16p kép lipit, cling nhu cac protéin ¢6 cic chirc
nang khac nhau. Céc néng d6 dugc han ché cia cac lipit cu thé c6 thé duoc nhan théy
trong 16p kép lipit, d& cap dén dudi dang ‘cac mang lipit’. Céc vi mién mang lipit nay co
thé duoc lam giau trong sphingolipit va sterol. Khéng mudn bi bo bude bai Iy thuyét, cac
mang lipit c6 thé c¢6 vai tro quan trong trong su nhap bao va xuét bao, su di vao hoic dira
ctia cac virut hodic cdc tac nhan 1ay nhidm khac, su truyén tinh trang tin hiéu gian bao, su
twong tac voi cac thanh phﬁn cAu truc khac trong té bao hodc sinh vat, nhu cac chét nén
ndi bao va ngoai bao.

VLP bao gdm céc v6 ngoai lipit dd duge mé ta trude d6 trong WO 2009/009876;
WO 2009/076778, va WO 2010/003225 (dugc dua vao ban mo ta lam tai liéu tham khao).
D6i véi virut ciim, thuét nglt “hemagglutinin” hodc “HA” nhu duoc sir dung trong ban mo
ta dé cap dén glycoprotein cau tric cua cac tiéu phan virut cam. HA ciia sang ché c6 thé
thu duoc tir loai phu bit ky. Vi du, HA c6 thé 1a phan loai H1, H2, H3, H4, HS, H6, H7,
HS8, H9, H10, H11, H12, H13, H14, H15, hodc H16, hodc céc loai bénh cum B hodc C.

HA tai t6 hop trong sang ché con ¢6 thé bao gdm trinh tw amino axit trén co s& trinh tu
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cua bat ky hemagglutinin. Céu tric cua hemagglutinin bénh cim dugc nghién ctru ky va
cho théy murc do cao cia su bao ton cu trac bac hai, bac ba va bac bdn. Su bao toan cu
trac nay duge quan sat thiy thim chi thong qua trinh ty amino axit ¢6 thé thay doi (xem, vi
du, Skehel and Wiley, 2000 Ann Rev Biochem 69:531-69; Vaccaro et al 2005; dugc dua
vao don lam tai liéu tham khao). Cac trinh tu nucleotit ma héa HA duoc biét dén, va xuit
hién, vi du, tir BioDefense and Public Health Database(bay gi¢ 1a Influenza Research
Database; Squires et al., 2008 Nucleic Acids Research 36:D497-D503) vi du, tai URL:
biohealthbase.org/GSearch/home.do?decorator=Influenza) hodc cac co s¢ dit licu duogc
duy tri boi National Center for Biotechnology Information (NCBI; vi du, tai URL:
ncbi.nlm.nih.gov/sites/entrez?db=nuccore&cmd=search&term=influenza), ca hai tai li¢u

nay dugc dua vao don lam tai li¢u tham khao.

Sang ché con dé cap dén phuong phép bao ché, phan 1ap, hodc ca hai bao ché va
phén ldp VLP, bao gdm ca VLP ctim ctia virus 1y nhiém sang nguoi, dong vat chu, vi du
cac loai linh truong, ngua, lon, chim, ctru, gia cAm ga nudce, chim di cu, chim cut, vit,
ngan, ngéng, gia cam, thit ga, lac da, cho, ch6, méo, meo, hé), béo, céy huong, chdn, chon
bac trc, chdn swong, vatnudi trong nha, gia stic, chudt nhét, chudt cdng, hai cau, c4 voi va
cac con vat twong tu. Mot s6 virut cm co thé lay nhiém sang mot hoic nhiéu dong vat
chu. Bién thé amino axit dugc dung nap trong cdc hemagglutinin ctia cc virut cim. Bién
thé nay cung cép cac tinh trang mdi ma lién tuc dugc nhan biét. Tinh lay nhiém giita cac
tinh trang méi c6 thé thay doi. Tuy nhién, su tao thanh ctia céc trime hemagglutinin ma
sau do tao thanh CLPs duoc duy tri. Sang ché ciing bao gdm phuong phéap bao ché batky
VLP co nguén géc tr thuce vat, bat ké phén loai hodc trinh ty HA, hodac HA kham bao g61n

VLP, hoic cac loai goc.

Su gdp cudn chinh xac clia protein siéu cAu triic ¢6 thé quan trong dbi voi sy on dinh
cua protein, su tao thanh cac multime, su tao thanh va chirc ndng cua protein. Sy gép cudn
cua protein c¢6 thé bj anh hudng béi mot hodc nhiéu yéu t4, bao gébm, nhung khong giéi
han dbi v&i, trinh tu cta protein, d chen chuc trong té bao, tinh c6 san clia cc dong yéu
t6 ma c6 thé lién két hodc lién két tam thoi véi protein da gip nép, da gap nép mot phan

hodc chua glp nép, su ¢6 mat ctia mt hodc nhiéu protein chaperon, hodc tuong tu.

Céc protein sbc nhiét (Hsp) hoac céc protein ap luc vi du la, protein chaperon, co thé

gop phan vao cac qua trinh khac nhau trong té bao, bao gom tong hop protein, van chuyén
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trong té bao, ngan ngira su gip cudn sai cla protein, ngan ngira sy két tu protein, su két
hgp va su tach roi ciia cac phire protein, sy gap cudn protein, va s phan ra protein. Vi du
vé céc protein chaperon di néu bao gdm, nhung khong gi6i han d6i véi, Hsp60, Hsp65,
Hsp 70, Hsp90, Hsp100, Hsp20-30, Hsp10, Hsp100-200, Hsp100, Hsp90, Lon, TF55,
FKBPs, cyclophilins, ClpP, GrpE, ubiquitin, calnexin, va protein disulfua isomeraza (see,
vi du, Macario, A.J.L., Cold Spring Harbor Laboratory Res. 25:59-70. 1995; Parsell, D.A.
& Lindquist, S. Ann. Rev. Genet. 27:437-496 (1993); U.S. Patent No. 5,232,833).
proteinChaperon,vi du, nhung khong gi6i han d6i voi Hsp40 va Hsp70 c6 thé dugc sir dung dé
dam bao su gip cudn ctia HA kham (don PCT No. PCT/CA2010/000983 dugc ding ky ngay 25,
thang sdu nim 2010, va don bao ho tam thoi cia My No. 61/220,161, dugc dang ky ngay 24
thang 6, 2009; WO 2009/009876 va WO 2009/076778, tat ca cAc tai liéu nay duoc dua
vao don 1am tai liéu tham khao). Protein disulfua isomeraza (PDI; s truy cap. Z11499)

cling co6 thé dugc su dung.

Khi duoc thu hdi, protein, hodc protein si€u cAu trac, co thé duoc danh gia vé chu
trac, kich c&, hiéu nghiém hodc hoat tinh béng, vi du, nhung khong gidi han dbi vai, kinh
hién vi dién t, tan xa anh sang, sdc ky loai trir kich ¢&, HPLC, phan tich Western blot,
dién di, ELISA, xét nghiém dya trén hoat tinh, vi du, xét nghiém dong két h6ng cau, hodc
bat ky xét nghiém khac phit hop. Cac phuong phép nay va cac phuong phép khac dé danh

gia kich cd, néng dd, hoat tinh va thanh phén ctia VLP duoc biét trong k¥ thuat.

Dbi v4i sic ky loai trir kich ¢, ché pham chira protein, hodc protein siéu cau triic ¢6
thé thu duoc bang cac phuong phap duge md ta & trén, va chat khong tan duoc loai bo
bﬁmg cach ly tdm. Su két tha v6i PEG hodc amoni sulfat c6 thé cling ¢6 loi. Protein dugc
thu hdi ¢6 thé duoc dinh lugng str dung cac phwong phép thong thuong (vi du, xét nghiém
Bradford Assay, BCA), va chit chiét di qua cOt loai trtr kich c&, vi du, st dung
SEPHACRYL™, SEPHADEX ™, hodc méi truong twong tu, séc ky st dung cot trao ddi
ion, hoc séc ky str dung cdt ai luc, va céc phan doan hoat tinh dugc thu gom. Céc phirc
protein con co thé thu dugc st dung su tach tir tinh dua trén ai luc, vi du, DynabeadsTM
(Invitrogen), va giai hip phirc protein tir Dynabeads™". Su két hop cua sic ky va cac
phuong thire tach cling ¢ thé duogc sir dung. Sau khi séc ky, hodc tach, cac phan doan co

thé duoc phan tich thém bang cach dién di protein, thim mién dich, ELISA, cac xét
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nghiém dua trén hoat tinh nhu mong mudn, dé xac nhan sy c¢6 mit cua protein siéu cau

truc.

Néu protein siéu c4u tric 1a VLP, thi xét nghiém dong két hdng céu co thé duge str
dung dé danh gia hoat tinh hemagglutinin cua cac phan doan chira VLP, sir dung céc
phuong phap duoc biét dén nhidu trong k¥ thuat. Khong mudn bi bé bude bsi Iy thuyét,
kha ning ctia HA dé lién két v6i RBC tir cac dong vat khac nhau dugc diéu khién bdi 4i
luc ctia HA ddi véi axit sialic 02,3 hodc a2,3 va sy c6 mit cua cac axit sialic nay trén bé
mat cia RBC. HA ngua va gia cAm tir virut cam dinh hdng cdu tir tat ca cac loai, bao gom
ga ty, ga, vit, lon Nhat, nguoi, ctru, ngua, bo, trong khi d6 cac HA nguoi s€ lién két voi
cac héng cAu cua ga tiy, ga, vit, lon Nhat, nguoi va ctru (Ito T. et al, 1997, Virology,

227:493-499; Medeiros R et al, 2001. Virology 289:74-85).

Phan tich su ac ché sy ngung két hdng cau (HI, hodc HAI) cling ¢6 thé dugc st dung
dé phat hién tinh hiéu qua cla cac khang thé duoc tao ra béi vicxin, hodc ché pham vic
xin chtra HA kham hodc VLP kham c6 thé trc ché sy dinh ctia hdng huyét cdu (RBC) biang
HA téi t6 hop. D6 chudn khang thé rc ché sy ngung két hdng ciu trong mau huyét thanh
c6 thé duge danh gid bing cach vi chudn do HAI (Aymard et al 1973). C4c hong cau tir
bat ky loai co thé dugc st dung, vi du, ngua, ga tay, ga hodc cac con vat twong tu. Xét
nghiém nay cho thong tin gian tiép vé sy két hop ctia trime HA trén bé mit cia VLP, xac

nhan su biéu hién thich hop ctia cac vi tri khang nguyén trén HA.

Céac d6 chuin HAI phan tmg chéo ciing c6 thé duoc sir dung dé phét hién tinh hi¢u
qué ctia ddp ing mién dich véi cdc ching virut khac lién quan dén phan loai vacxin. Vi
du, huyét thanh tir d6i twong duge mién dich voi ché phdm vicxin chtra hemagglutinin
kham bao g6m HDC thudc dang bénh cam thu nhét hoic phan loai c6 thé duogc s dung
trong xét nghiém HAI véi chiing thtr hai cia virut nguyén ven hoac céc tiéu phan virut, va

d6 chudn HAI duogc xac dinh.

Céac HA VLP tai t6 hop theo sang ché co thé duge sir dung chung véi cac vécxin
cam hién nay, dé b sung vao cac vécxin, 1am cho ching c6 hiéu qua hon, va dé lam giam
cac lidu ding cip can thiét. Nhu da biét béi ngudi c6 chuyén mon trong linh vuc k§ thuét
nay, vécxin ¢6 thé dugc dé cap dbi v6i mot hodc nhiéu hon mot virut cim. Cac vi du vé

céac vacxin thich hgp gom, nhung khong gidi han véi cac vacxin ¢o san trong thuong mai
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tr Sanofi-Pasteur, ID Biomedical, Merial, Sinovac, Chiron, Roche, Medlmmune,
GlaxoSmithKline, Novartis, Sanofi-Aventis, Serono, Shire Pharmaceuticals va cac hang
twong tu. Néu can, VLP theo sang ché c6 thé dugc tron 1dn vai ta duoc thich hgp nhu da
biét boi bat ky nguoi ¢6 chuyén mén trong linh vuc k¥ thuat twong tmg. Hon nita, VLP
dugc tao ra theo sang ché ¢co thé dugc dﬁ“)ng biéu hién vé&i cac thanh phén protein khéc
hoac duoc cdu thanh lai v6i VLP hodc cac thanh phén protein cum khac, vi du,
neuraminidaza (NA), M1, va M2. N¢6 cling c6 thé duoc déng biéu hién hoic dugc hoan
nguyén voi VLP khéac duoc cau thanh tir cac protein véacxin nhu cac khang nguyén bénh

sét rét, khang nguyén HIV, khéang nguyén virut gdy hop bao hod hép (RSV), va tuong tu.

Phuong phéap bién nap, va tai sinh cua cay chuyén gen, té bao ciy chuyén gen, vt
chét thuc vét chuyén gen hodc hat gidng chuyén gen chira cac protein, hoic protein siéu
chu truc, duge thiét 1ap trong k¥ thuat va duge biét d6i voi ngudi ¢6 chuyén mon trong
linh vuc ky thuat trong Gng. Phuong phap thu cdy bién nap va dugc tai sinh khong gisi

han sang ché.

Béng cach “bién nap” c6 nghia 12 sy truyén giita cac loai khac nhau 6n dinh vé thong
tin di truyén (trinh tu nucleotit) dugc biéu thi béng kiéu gen, kiéu hinh hodc ca hai. Su
truyén gita cac loai khac nhau vé thong tin di truyén tir san phim thiét ké thé kham dén
vat cha co thé di truyén (vi du, duoc tich hop trong hé gen ctia vat chi) va truyén thong tin
di truyén duoc xem 1a 8n dinh, hodc su truyén c6 thé 12 nhét thoi va su truyén thong tin di

truyén khong thé di truyén duoc.

Thuét nglr "vat chét thuc vat", co nghia 1a bat ky vat liéu c6 nguén géc tur thuc vat.
VAt chét thuc vt thé bao gém toan bd thuc vat, mé, té bao, hoac phén bét ky cian6. Hon
nita, vat chét thuc vat c6 thé bao g61n cac thanh ph:;“m noi bao, cac thanh phé”m ngoai bao
cua cdy, dich chiét long hodc ran cta thuc vat, hodc hdn hop cua ching. Hon nita, vat chét
thuc vat ¢6 thé bao g&“)m thuc vat, té bao thuc vat, mo, dich chiét 16ng, hodc hén hop cla
ching, tr 14 cdy, than, hoa, qua, ré hodc hon hop cua chiing. Vit chét thuc vat c6 thé bao
gdm thye vét hodc mot phin ciia nd khong tuy thude vao cac budce xir Iy bat ky. Mot phin
clia thuc vat co thé chira vat chit thuc vat. Thuc vét hodc vat chét thuc vét c6 thé duoc thu
hoach hodc thu dugc bang phuong phép bat ky, vi du, toan bd cy c¢o thé duoc sir dung,

hoic 14 hodc cac mo khac dic biét duoc loai bé dé sir dung trong phwong phap da mo ta.
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Céc cdy chuyén gen biéu hién va tiét VLP c6 thé ciing duoc st dung lam nguyén li¢u ban

dau cho sy ché bién nhu duge mo ta trong ban mo ta.

Céc céu truc theo sang ché c¢6 thé duge dua vao cac té bao thuc vat bang cach sir
dung Ti plasmit, Ri plasmit, cac vecto virut cuia thuc vét, bién nap ADN truc tiép, viti€ém,
dién di, thAm nhiém, va cac cach tuong tu. Pé xem lai cac k¥ thuét da néu, xem vi du
Weissbach and Weissbach, Methods for Plant Molecular Biology, Academy Press, New
York VIII, pp. 421-463 (1988); Geierson and Corey, Plant Molecular Biology, 2d Ed.
(1988); and Miki and Iyer, Fundamentals of Gene Transfer in Plants. In Plant Metabolism,
2d Ed. DT. Dennis, DH Turpin, DD Lefebrve, DB Layzell (eds), Addison-Wesley,
Langmans Ltd. London, pp. 561-579 (1997). Cac phwong phap khac gom su hdp thu ADN
truc tip, st dung liposom, phuong phap ma 16 bang dién, vi du str dung thé nguyén sinh,
vi tiém, bién nap gen truc tiép bing vi dan hoic soi tinh thé; va thAm nhiém chan khong.
xem, vi du, Bilang, et al. (Gene 100: 247-250 (1991), Scheid et al. (Mol. Gen. Genet. 228:
104-112, 1991), Guerche et al. (Plant Science 52: 111-116, 1987), Neuhause et al. (Theor.
Appl Genet. 75: 30-36, 1987), Klein et al., Nature 327: 70-73 (1987); Howell et al.
(Science 208: 1265, 1980), Horsch et al. (Science 227: 1229-1231, 1985), DeBlock et al.,
Plant Physiology 91: 694-701, 1989), Methods for Plant Molecular Biology (Weissbach
and Weissbach, eds., Academic Press Inc., 1988), Methods in Plant Molecular Biology
(Schuler and Zielinski, eds., Academic Press Inc., 1989), Liu and Lomonossoff (J. Virol
Meth, 105:343-348, 2002), U.S. Pat. Nos. 4,945,050; 5,036,006; 5,100,792; 6,403,865;

5,625,136, (tét ca cac tai li€u nay dugc dua vao ban mo ta lam tai liéu tham khao).

Céc phuong phép biéu hién tam thoi c6 thé duoc sir dung dé biéu hién céac ciu truc
theo sang ché (tham khao Liu va Lomonossoff, 2002, Journal of Virological Methods,
105:343-348; dugc dua vao ban mo ta lam tai liéu tham khao). Ngoai ra, phuong phap
biéu hién tam thoi dua vao chan khong, nhu duge mé ta trong cac cong bd don PCT s6
WO 00/063400, WO 00/037663 (dugce dua vao ban mo6 ta lam tai liéu tham khao). Cac
phuong phap nay c6 thé gdm, vi du, nhung khong gidi han dén, phwong phap chung bénh
bang vi khudn nong nghiép hodc tham nhiém nong nghiép, tuy nhién, cac phuong phap
tam thoi khac ciing ¢6 thé dugc st dung nhu duge chi ra & trén. Nho chiing ngira trong
ndng nghiép hodc tham nhiém trong ndng nghiép, hdn hop clia Agrobacteria bao gdm axit

nucleic mong mudn di vao khoang trong gian bao cia mo, vi du 14, phéan trén khong cua
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thuc vat (g@)m than, 14 va hoa), ph(?m khéc ctia thuc vat (than, ré, hoa), hoidc toan bd thuc

vat. Sau khi lai chéo biéu bi, gdy nhiém Agrobacterium va truyén cac ban sao t-ADN vao

cac té bao. t-ADN duoc phién ma thudc thé bd sung va mARN duogc dich ma, dan dén

viéc san xuat protéin dugc quan tdm trong cac t€ bao duoc ti€ém nhieém, tuy nhién, sy

chuyén t-ADN bén trong nhan chi 14 tam thoi.

Cac trinh tu dugc mo ta trong ban mo ta dugc tom tat sau.

SEQID | Mo ta Fig.

NO:

1 Trinh tu axit nucleic (cdu trac 685) 2A

2 Trinh tw amino axit dugc ma hoa bang SEQ ID NO: 1 2B

3 pBinPlus.2613¢c: AGGAAGGGAAGAAAGCGAAAGGAG

4 Mut-ATG115.r: GTGCCGAAGCACGATCTGACAACGT
TGAAGATCGCTCACGCAAGAAAGACAAGAGA

S Mut-ATG161.c: GTTGTCAGATCGTGCTTCGGCACCAGTACAA
CGTTTTCTTTCACTGAAGCGA

6 LC-C5-1.110r: TCTCCTGGAGTCACAGACAGGGTGG

7 Apal-H5 (A-Indo).1c: TGTCGGGCCCATGGAGAAAATAGTGC
TTCTTCTTGCAAT

8 H5 (A-Indo)-Stul.1707r: AAATAGGCCTTTAAATGCAAATTC
TGCATTGTAACGA

9 Trinh ty axit nucleic (c4u triic 660) 5

10 Peptit tin hi€éu PDI: MAKNVAIFGLLFSLLLLVPSQIFAEE

11 Plasto-443c

12 supP19-plasto.r

13 supP19-1c

14 SupP19-Sacl.r

15 doan LC cua C2B8 9

16 doan HC cua C2B8 10

Sang ché s& dugc minh hoa thém bang cac vi du sau. Tuy nhién, can hiéu rang cac vi

du nay chi cho muc dich minh hoa, va s€ khong dugc str dung dé gidi han pham vi cia

sang ché theo cach thuc bt ky.

Su két hop cta cac cau tric biéu hién
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Céc cAu truc c6 thé dugce s dung dé san xuét VLP dugc mo ta trong don bao hg tam
thoi cia My U.S. No. US 61/220,161 va PCT/CA2010/000983 (dugc dua vao don lam tai
lieu tham khao), WO 2009/009876, WO 2009/076778 va WO2010/003225 (tat ca cAc tai
liéu nay duoc dua vao ban mo ta lam tai liéu tham khao). Céac cAu trac c6 thé bao gdm céac
cdu tric duge néu trong bang 2. Su két hop ciia cac cu tric nay duge mo ta trong WO
2009/009876, WO 2009/076778, WO2010/003225 va US 61/220,161. Tuy nhién, cac ciu
truc khac bao gdbm cac HA da biét, bao gdm, nhung khong gi¢i han d6i vdi, cac chu tric
duoc dua ra trong bang 2, va duoc két hop véi cac yéu tb didu hoa va cic doan khéi dong
tuong tu nhau hodc khéac nhau, c6 thé con dugc str dung dé san xuét VLP nhu dugc mo ta

trong ban mo ta.

Bang 2: Vi du khong gidi han vé cdu tric c6 thé duoc sir dung cho su san xuét

hemagglutinin.
S& cum HA tuong tng Viét tit HA
gen

540 SpPDI-H1 tir ching A/New Caledonia/20/99 (HIN1) HI/NC

560 SpPDI-H1 A/California/4/2009 trong ciu tric biéu hién | H1/Cal WT
2X35S/CPMV-HT

580 SpPDI-H1 A/New Caledonia/20/99 trong cdu tric biéu hién | HI/NC
2x35S/CPMV-HT

660 HS5 tir ching A/Indonesia/5/2005 (H5N1) H1/Indo

663 H5 A/Indonesia/5/2005 H1/Indo

685 H5 A/Indonesia/5/2005 trong biéu hién cum gen CPMV-HT H1/Indo

686 SpPDI-H5 A/Indonesia/5/2005 trong biéu hién cum gen CPMV-HT | H1/Indo

690 Mién lién két thu thé (RB) H1 A/Brisbane/59/07 trong xwong séng | H1/Bris
HS5 A/Indonesia/5/05

691 Céc mién esteraza va lién két thu thé H1 A/Brisbane/59/07 (E1-RB- | H1/Bris
E2) trong xuong song HS A/Indonesia/5/05

696 Mién lién két thu thé (RB) H5 A/Indonesia/5/05 trong xuong séng | H1/Indo
H1 A/New Caledonia/20/99

732 H1 A/Brisbane/59/2007 trong ciu tric biéu hién CPMV-HT H1/Bris

733 SpPDI-H1 A/Brisbane/59/2007 trong ciu triic biéu hién CPMV-HT | H1/Bris

734 Mién lién két thu thé (RB) H1 A/Brisbane/59/07 trong xuong song | H1/Bris
H5 A/Indonesia/5/05 trong cau tric biéu hién CPMV-HT

735 H3 A/Brisbane/10/2007 trong cu tric biéu hién CPMV-HT H3/Bris

736 SpPDI-H3 A/Brisbane/10/2007 trong ciu tric biéu hién CPMV-HT | H3/Bris
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737 Su két hop cua SpPDI-H3 A/Brisbane/10/2007 (ectodomain) +H5 H3/Bris-
A/Indonesia/5/2005 (TmD + Dudi Cyto) kham trong cau tric biéu | H5/Indo
hién CPMV-HT chimera

738 HA B/Florida/4/2006 trong céu tric biéu hién CPMV-HT B/Flo

739 SpPDI-HA B/Florida/4/2006 trong cau trtic biéu hién CPMV-HT | B/Flo

745 SpPDI-HA B/Florida/4/2006 (ectodomain) +  H5|B/Flo
A/Indonesia/5/2005 (TmD + Pu6i Cyto) trong cau tric biéu hién
CPMV-HT

747 SpPDI-HA B/Florida/4/2006+ H5 A/Indonesia/5/2005 (TmD + | B/Flo
dudi Cyto) trong cau truc bieu hién 2X35S-CPMV-HT

774 HA of A/Brisbane/59/2007 (HIN1) H1/Bris

775 HA ctia A/Solomon Islands 3/2006 (HIN1) H1/Solomon

776 HA cta A/Brisbane 10/2007 (H3N2) H3/Bris

777 HA of A/Wisconsin/67/2005 (H3N2) H3/Wisc

778 HA cia B/Malaysia/2506/2004 B/Malaysia

779 HA cua B/Florida/4/2006 B/Flo

780 HA ctia A/Singapore/1/57 (H2N2) H2/Sing

781 HA ctia A/Anhui/1/2005 (H5N1) H5/Anhui

782 HA cua A/Vietnam/1194/2004 (H5N1) H5/Vietnam

783 HA cua A/Teal/HongKong/W312/97 (HO6N1) H6/HongKong

784 HA cua A/Equine/Prague/56 (H7N7) H7/Prague

785 HA cta A/HongKong/1073/99 (HON2) H9/HongKong

787 H1 A/Brisbane/59/2007 H1/Bris

790 H3 A/Brisbane/10/2007 H3/Bris

798 HA B/Florida/4/2006 B/Flo

CAu trac biéu hién CPMV-HT duogc bao gom trong doan khoi dong 35S dé dicu

khién su biéu hién cia mARN bao g6m trinh ty ghi ma quan tam nam bén hong, & 5’ boi
cac nucleotit 1-512 tir virut Cowpea thé kham (CPMV) ARN2 véi ATG dot bién tai cac vi
tri 115 va 161 va & 3°, bdi cac nucleotit 3330-3481 tt CPMV ARN2 (twong ung véi 3
UTR) dugc theo sau béi diu NOS. Plasmit pBD-C5-1LC, (Sainsbury et al. 2008; Plant
Biotechnology Journal 6: 82-92 va cong b6 PCT WO 2007/135480), da dugc str dung cho

su két hop cuia cdu triic biéu hién hemagglutinin trén co s6 CPMV-HT. Sy gy dot bién

cua ATGs tai vitri 115 va 161 cia CPMV ARN2 da dugc thuc hién sir dung phuong phap

budc dua trén PCR dugc trinh bay trong Darveau et al. (Phuong phéap trong Neuroscience
26: 77-85 (1995)). Hai PCR riéng biét dugc thuc hién st dung pBD-C5-1LC lam mau
khu6n. Cac doan mdi cho phan ting khuéch dai thir nhét 14 pBinPlus.2613¢ (SEQ ID NO:
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3) va Mut-ATG115.r (SEQ ID NO: 4). Cac doan mdi cho phan ting khuéch dai thir hai la
Mut-ATG161.¢ (SEQID NO: 5) va LC-C5-1.110r (SEQ ID NO: 6). Hai doan sau dé dugc
tron voi nhau va duoe st dung 1am khudn mau cho phéan ung khuéch dai thi hai st dung
pBinPlus.2613¢ (SEQ ID NO: 3) va LC-C5-1.110r (SEQ ID NO: 6) lam cac doan moi.
Phan doan tao ra da dugc phan cit boi Pacl va Apal va dugc nhan déi thanh pBD-C5-1LC

dugc phan cat boi cung enzym. CAu trac biéu hién duge tao ra duoc dit tén 1a 828.

Tép hop cua HS A/Indonesia/5/2005 trong cAu trac biéu hién CPMV-HT (céu tric s6 685)

Tép hop cua cum gen nay dugc md ta trong WO 2009/009876, WO 2009/076778 va
W02010/003325, dugc dua vao ban mo ta lam tai liéu tham khéo.

Tém lai, trinh tu ghi ma ctia HS tir A/Indonesia/5/2005 dugc nhan doi thanh CPMV-
HT nhu sau: cac vi tri giéi han Apal (nguoc dong truc tiép ciia ATG khéi dau) va Stul
(xudi dong truc tiép cua don vi ma ding) dugce thém vao trinh tu ghi ma hemagglutinin
bang cach thuc hién phan tmg khuéch dai PCR vdi cac doan moi Apal-HS (A-Indo).1c
(SEQ ID NO: 7) va H5 (A-Indo)-Stul.1707r (SEQ ID NO: 8) st dung ciu tric sd 660
(D’Aoust et al., Plant Biotechnology Journal 6:930-940 (2008)) 1am khu6n méu. Céu tric
660 bao gom doan khéi dong alfalfa plastoxyanin va 5° UTR, trinh tr ghi ma
hemagglutinin H5 tir A/Indonesia/5/2005 (Céu tric # 660), alfalfa plastoxyanin 3’ UTR va
cac trinh tu két thuc (SEQ ID NO: 9; Fig. 5). Phan doan tao ra da dugc phan cat bdi cac
enzym han ché Apal va Stul va duoc nhan doi thanh ciu tric sd 828 duogc phan cit trudc

d6 boi cing enzym. Cau tric tao ra dugc dat tén 1a céu trac sb 685 (Fig. 1, 2).
Céc chit chan sy bat hoat gen

Bét hoat gen sau phién ma (PTGS) c6 thé lién quan dén sy gi6i han biéu hién cac gen
chuyén trong cdy, va biéu hién dong thoi gen v ché sy bt hoat tir virut khoai tay Y
(HcPro) ¢o thé duoc sir dung dé chdng lai su phan huy déc trung cia gen chuyén mARN
(Brigneti et al., 1998). Céc gen trc ché su bat hoat khac dd dugc biét trong linh vuc ky
thudt va ¢6 thé duoc sir dung nhu duoc mo ta ¢ day (Chiba et al., 2006, Virology 346:7-
14; dugc dua vao ban mo ta lam tai liéu tham khao), vi du nhung khong giéi han véi, TEV
-pl/HC-Pro (Virut khic axit & thude 1a-p1/HC-Pro), BYV -p21, p19 ctia virut chiin ngon
tan lui ca chua (TBSV p19), protein capsit cia virut lam quéan & ca chua (TCV -CP), 2b
cua Virut kham dua chudt; CMV-2b), p25 cua virut khoai tdy X (PVX-p25), pl1 cua virut
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khoai tay M (PVM-p11), p11 cuia virut khoai tdy S (PVS-p11), pl16 cta virut gdy kho héo
cly viét quét, (BScV —p16), p23 cla virut tan lui cam quyt (CTV-p23), p24 cia virut-2
gén véi sdu cudn 14 nho, (GLRaV-2 p24), p10 cua virut A & nho, (GVA-p10), pl4 cua
virut B & nho (GVB-p14), pl10 cua virut tiém 4n & Heracleum (HLV-p10), hodc p16 cla
virut tiém 4n phé bién & toi (GCLV-pl6). Do do, gen trc ché su bat hoat, vi du, nhung
khong han ché véi, HcPro, TEV -p1/HC-Pro, BYV-p21, TBSV p19, TCV-CP, CMV-2b,
PVX-p25, PVM-pl1, PVS-pl1, BScV-pl6, CTV-p23, GLRaV-2 p24, GBV-pl4, HLV-
pl10, GCLV-p16 hoiic GVA-p10, c6 thé duge biéu hién dong thoi cing véi trinh tu axit
nucleic ghi ma protein dugc quan tdm dé bao dam cac mirc do cao clia sy sén Xuét protein

trong thuc vat.

Su cAu tric cla p19 dugc md ta trong WO 2010/0003225 (dwoc dua vao ban mo ta
lam tai liéu tham khéo). Tom lai, trinh ty ghi ma cta protein p19 cta virut chun ngon tan
lui ca chua (TBSV) da duogc lién két v6i cdu tric biéu hién plastoxyanin alfalfa bang
phuong phép thét dua trén PCR trong Darveau et al. (Phuong phap trong Neuroscience
26: 77-85(1995)). Trong vong PCR thi nhat, phan khiic ctia doan khéi dong plastocyanin

da duoc khuéch dai str dung cac doan moi Plasto-443c:
GTATTAGTAATTAGAATTTGGTGTC (SEQ ID NO:11)

va supP19-plasto.r
CCTTGTATAGCTCGTTCCATTTTCTCTCAAGATG (SEQ ID NO:12)

v6i chu trac 660 (dugc mo ta trong WO 2010/0003225, dugce dua vao ban mo ta lam tai
liéu tham khao) 1am khubén mau. Dong thoi, phan doan khéac chira trinh tu ghi ma ctia p19

da dwoc khuéceh dai bing cac doan mdi supP19-1c.
ATGGAACGAGCTATACAAGG (SEQ ID NO:13)

va SupP19-SacI.r
AGTCGAGCTCTTACTCGCTTTCTTTTTCGAAG (SEQ ID NO:14)

str dung cdu tric 35S:p19 nhu duge md ta trong Voinnet et al. (The Plant Journal 33: 949-
956 (2003)) lam khudn mau. Cac san phém khuéch dai sau d6 dugc tron va dugce st dung
lam khudn mAu cho vong khuéch dai thir hai (phan tng két hop) véi cac doan moi Plasto-

443¢ va SupP19-Sacl.r. Phan doan tao ra dugc phan cit boi BamHI (trong doan khoi dong
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plastoxyanin) va Sacl (tai d4u cua trinh tw ghi ma p19) va dugc tach dong thanh cAu triic
s6 660, dugc phén cit trude do béi cing enzym han ché dé cho céu truc sd R472. Céc
plasmit dugc su dung dé bién nap Agrobacteium tumefaciens (AGL1; ATCC, Manassas,
VA 20108, USA) béng sy dién di (Mattanovich et al., 1989). Tinh nguyén ven cua tat ca
cac ching A. tumefaciens da dugc xdc nhén bang phép anh xa han ché. Chung 4.

tumefaciens chira R472 (Fig. 11B) co tén goi la “AGL1/R472”.

CAu trac HePro (35HcPro) dugc tao ra nhu dugc mo ta trong Hamilton et al. (2002).
T4t ca cac dong duoc sip xép theo trinh tu dé x4c dinh tinh nguyén ven ctia cac san phdm
thiét ké. Cac plasmit dugc sir dung dé bién nap Agrobacteium tumefaciens (AGL1; ATCC,
Manassas, VA 20108, USA) béng su dién di (Mattanovich et al., 1989). Tinh nguyén ven

cla tit ca cac chung A. tumefaciens da dugc xac nhan bing phép anh xa han ché.
San xuAt sinh khdi thuc vat, chit dé tiém, sy tham nhiém nong nghiép, va thu hoach

Thuc vét Nicotiana benthamiana da dugc sinh trudng trong cac can budng Vi chét
nén réu bun thuong mai. Céc cay duge trdng trong nha kinh dudi chu ky sang 16/8 va ché
6 nhiét do 1a 25°C ngay/20°C dém. Ba tudn sau khi gieo hat, nhd cac cdy non riéng 1€ ra,
trdng lai trong cac chau va dé phat trién trong nha kinh trong khoang thoi gian ba tudn
nita dudi cac didu kién méi truong nhu nhau. Sau sau tudn, cac cdy c6 trong luong trung

binh 12 80 g va chiéu cao 30 cm.

Agrobacterium chung AGL1 da dugc chuyén nap (dién di) v6i cac ciu triic nhu dugc
nhan dang dudi day, str dung cac phuong phap duge mo ta boi D’ Aoust et al 2008 (Plant
Biotechnology Journal 6:930-940). Agrobacterium da chuyén nap duoc sinh truéng trong
moi truong YEB duoc bd sung véi axit 2-(N-morpholino)etansulfonic 10 mM (MES),
axetosyringon 20 pM, kanamycin 50 pg/ml va carbenicillin 25 pg/ml ¢6 pH=5,6 dén
OD600 nim trong khoang tir 0,6 dén 1.6. Huyén phu Agrobacterium dugc ly tim trude khi
su dung va duoc huyén pht hoa lai trong moi trudng tham nhiém (MgCl, 10 mM va MES

10 mM c6 pH =5,6).

Céc cdy duoc thAm nhiém nong nghiép nhu duge mé ta trong D’ Aoust et al (supra).
Tém lai, dé thaim nhiém trong chan khong, huyén phi 4. tumefaciens duge ly tam, dugc
huyén phi héa lai trong moi truong tham nhi€m va dugc bao quan qua dém 6 4°C. Vao

ngay thAm nhiém, cac mé mdi truong ciy dugc pha lodng trong 2,5 thé tich mai truong
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céy va duoc cho phép lam am trudc khi sir dung. Cay nguyén ven N. benthamiana dugc dé
Up ngugc trong huyén phu vi khudn trong thiing thép khong gi kin mit dudi chan khong 1a
20-40 Torr trong 2 phut. Trir khi dugce néu rd khac, tat ca cac bude thaim nhiém duogc thuc
hién dong thoi v6i vi khudn dugc bién nap véi R472 (ching AGL1/R472) 6ty 1€ 1:1. Sau
khi tham nhi®m chén khong hodc bang dng tiém, cac cdy duge dua trd lai nha kinh trong

khoang thoi gian tir 4 dén 5 ngay thoi gian t cho dén khi thu hoach.

L4y mAu la va chiét protein tong thé (d6ng hoa co hoc)

Sau khi 0 4, 5, 6, 7 va 8 ngay, phén trén khong cia cay dugce thu hoach va duoc su
dung ngay. Protein tong thé tan dugc chiét tach bang cach ddng thé hoa mo cay trong 3 thé
tich Tris 50 mM pH =8,0 lanh, NaCl 0,15 M chtra 1% Trition X-100 va natri metabisulfua
0,004%, Mo cay dugc ddng thé hoa co hoc st dung POLYTRON™, nghién bang sing
cbi va chay COMITROL™ trong 1 thé tich ctia Tris 50 mM pH =8, NaCl 0,15 M. Chat
dém dugc sir dung véi COMITROL™ con chira natri metabisulfua 0,04%. Sau khi dong
nhit hoa, huyén phu dic duge ly tim véi 5.000 g trong khoang thoi gian 5 phut & nhiét do
4°C va dich chiét tho (phan ndi trén mat) duoc giit dé phan tich. Ham lugng protein tong
s6 cua dich chiét tho da loc duoc x4c dinh bang thir nghiém Bradford (Bio-Rad, Hercules,

CA) sir dung albumin huyét thanh bo lam mau chuan.
Su chiét tach VLP bang cach phén cét thanh té bao

M 14 duogc thu gom tir cac cdy Nicotiana benthamiana va dugc cit thanh cac mau
¢6 dién tich ~1 cm®. Cac mau 14 duoc nhang chim trong mannitol 500 mM trong 30 pht
¢ nhiét do trong phong (RT). Dung dich mannitol sau dé dugc loai bd va dugc thay doi
bang hdn hop enzym (hdn hop clia cac xelulaza tlr Trichoderma viride (Onozuka R-10;
3% thé tich/thé tich) va hdn hop ctia cac pectinaza tir Rhizopus sp. (MACEROZYME™;
0,75% thé tich/thé tich; ca hai hdn hop tir hang Yakult Pharmaceuticals) trong dung dich
té bao nguyén sinh (mannitol 500 mM, CaCl, 10mM va MES/KOH 5 mM(pH= 5.6)). Ty
1& dugc sir dung 12 20 g mau l1a trén 100 mL dung dich Ché pham nay duoc rai déu vao cac
binh nong (~11x18 cm) va dugc u trong 16 gid trén may lic quay ¢ tdc do quay 40
vong/phut va nhi¢t do 26°C.

Ngoai ra, su chiét tach VLP c6 thé dugc thuc hién nhu sau: cdy duge tham nhiém

nong nghiép vdi AGL1/#685 nhu dugc mo ta trong vi du 1. M6 14 dugc thu gom tir thuce
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vat N. benthamiana vao ngay thit sau sau khi thAm nhiém va dugc cit thanh cac mau ~1
cm”. Multifect Pectinaza FE, Multifect CX CG va Multifect CX B (Genencor) da duoc
thém vao dén ndng do 1,0% (thé tich/thé tich) cho mdi chit trong Mannitol 600 mM, xitrat
75 mM, chét dém natri bisulfua c6 pH= 6,0 sir dung ty 1& 12 sinh khbi méi: chit dém phan
cat bang 1:2,5 (trong lugng/thé tich). Sinh khéi duoc phan cit trong 15 phit & nhiét do

trong phong trong may lic theo quy dao.

Sau khi 4, manh vun 1a duoc loai bo bang cach loc (mang loc nylon c6 ¢& ludi 250
hodc 400 pm). Cac té bao nguyén sinh trong huyén pht duoc thu gom bang cach ly tim &
200xg (15 phut), dugc theo sau bdi su ly tim chét ndi trén bé mit & 5000xg (15 phit) dé
lam sach thém chit ndi trén bé mat. Ngoai ra, budc ly tim don & 5000xg trong 15 phut ¢6
thé duoc thyuc hién. Béay muoi mL chét ndi trén mit sau d6 da duoc ly tim & 70000 xg
trong 30 phut. Giot tao ra dugc huyén pht hoa lai trong 1,7mL mL PBS va dugc phan tich

ngay hodc dugc dong lanh.
Phan tich protein

Thir nghiém sy ngung két hdng cau véi H5 dua trén phwong phap dugc mo ta bdi
Nayak. va Reichl (2004). Tom lai, sy pha lodng hai lan theo thir ty cdc mAu thir nghiém
(100uL) dugc thyc hién trong céc dia vi do chuan 96 giéng c6 day V chira 100uL PBS, lay
ra 100pL mAu da duoc pha lodng vao mdi giéng. Mot tram microlit huyén phi té bao mau
d6 & ngua 0,25% (Bio Link Inc., Syracuse, NY) dugc thém vao mdi giéng, va cac dia
duoc u trong khoang thoi gian 2 gio ¢ nhiét do trong phong. Tinh thudn nghich cua su pha
lodng nhat cho thdy su hemagglutinin hoan toan dugc ghi 1 hoat tinh dong két hdng cau.
Tuong tu, HA tai td hop chudn (A/Vietnam/1203/2004 H5N1) (Protein Science
Corporation, Meriden, CT) dugc pha lodng trong PBS va chay lam mau d6i chung trén

moi dia.
ELISA

Chuin HAS5 da duoc taora béng cac hat tuong tu virut da tinh ché ma da duoc pha
v& bang cach xir 1y vé6i Triton X-100 1%, sau d6 khudy co hoc trong Tissue Lyser™
(Qiagen) trong 1 phut. Céc dia vi chuén d6 day hinh chit U 96 giéng duoc pha véi 10
ng/mL khang thé thu gitt (Immune Technology Corporation, #IT-003-0051) trong chat

dém boc cacbonat-bicacbonat (pH =9,6) trong 16 dén 18 gio ¢ 4°C. Tét ca cac lan ria
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duoc thuc hién véi PBS 0,01 M (muéi dém phosphat), pH =7.,4 chra Tween-20 0,1%. Sau
khi 1, cac dia dugce rira ba l4n va duoc phong bé bang casein 1% trong PBS trong 1 gio ¢
37°C. Sau budc phong bé, cac dia dugc rira ba lan. Chuén HAS di dugc pha lodng trong
chat chiét thir (duge bao ché tir mo 1a duge tham nhiém véi chi AGL1/R472) dé tao ra
duong cong chudn tir 500 dén 50 ng/mL. C4c mau dé dinh luong duoc xir Iy trong Triton
X-100 1% trudc khi nap vao dia vi chuin do. Céc dia duoc @ trong 1 gio nita & 37°C. Sau
khi rira, khang thé da dong tir ciru da xuét hién chng lai HAS (CBER/FDA) dugc pha
loang voi ty 1€ 1:1000 dugc thém vao va céc dia duge U trong 1 gio & 37°C. Sau khi rira,
khang thé tir ciru khang thé dugc lién hop voi peroxidaza tir cdy cai ngua duge pha lodng
theo ty 1€ 1:1000 dugc thém vao va cac dia dugc u trong 1 gio ¢ 37°C. Sau l4n rira cudi
cung, cac dia duoc 1 véi chat nén SureBlue TMB peroxidaza (KPL) trong 20 phut ¢ nhiét
do trong phong. Phan timg da dugc nging lai bang cach thém HCI 1IN va gia tri Ayso duoc

do bang cach sir dung may doc dia Ascent Multiskan (Thermo Scientific).
Vi du thue hién sang ché
Vidu 1: Su chiét tach HA c¢6 hoat tinh twong ddi cao tir rat nhiéu mo thuc vat bang enzym.

S6 luong va hoat tinh twong d6i ctia HA thu duoc tir phwong phap chiét tach bang
enzym hién nay dugc so sanh véi sd luong va hoat tinh tuong d6i cia HA thu dugc tir cac
phuong phap chiét tach co hoc phd bién. Cac cay N. benthamiana di dugc tham nhiém véi
AGL1/685 va l1a dugc thu hoach sau khoang thoi gian tir nam dén sau ngay . Dich treo
mb dong thé tir 14 da duoc bao ché nhu sau: Hai gam 14 dugc dong thé hoa bang thiét bi
khudy déu Polytron; 4g 14 dwoc nghién v6i may nghién ma ndo va chay; va 25kg 1a duoc
ddng thé hoa bang may ché bién COMITROLTM (phong thi nghiém Urschel) trong chét
dém chiét (Tris 50 mM, NaCl 150 mM pH =8,0, ty 1& 14 1:1 trong luong/thé tich). Su chiét
tach bang enzym dugc thuc hién nhu sau: Hai muoi gram 14 thu hoach da bi phan cét bang
Macerozym pectinaza va Onozuka R-10 xenlulaza nhu mé ta & trén. Sau khi phén cit,
manh vun 14 duoc loai bo béng cach loc (mang loc nylon c6 c& ludi 250um). Té bao
nguyén sinh trong huyén phu duoc loai bo bang céach ly tAm tai 200xg (15 phut), va chét

ndi trén bé mat duoc lam sach thém bang cach ly tim & 5000xg (15 phut).
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Hoat tinh twong d6i va sé lugng HA trong moi chét chiét cdy nay duoc trinh bay
trong bang 3. Luong HA dugc giai phong béi su phan cit bang enzym ciia thanh té bao

vuot troi dang ké so véi cac k¥ thuét khac dugce st dung.

Bang 3: HA-VLP dugc thu hi tir chét chiét thuc vat duoc tao ra bé“lng cac phuong
phéap co hoc hodc enzym khac nhau. Dé so sanh trén co sd hoat tinh va ELISA, dit liéu
da duoc chuén hoa theo thé tich trong dbi ctia dich chiét long ctia sinh khdi méi.
Protein thu dugc bang cach st dung phuong phap chiét Comitrol duoc dit 1a 100%, va

cac phuong phéap khéc so voi gia tri nay.

Phuong phép chiét tach Hoat tinh twong dbi Sb luong*

Chét chiét Comitrol™ 100% 100% -
Cht chiét polytron 50% 150%

Chat chiét vita 100% 220%

Chat chiét phan cat 440% 570%

*S6 luong duoc danh gia bang phan tich ELISA
Vidu 2: Su phén cit bang enzym ciia m6 thuc vat giai phong HA dugc td chire thanh VLP

Su két hop cta ly tam vi sai va sdc ky loai trir kich c& (SEC) da dugce st dung dé
phét hién ra HA thu duoc bang phuong phap chiét tach bang enzym dugc md ta trong ban
md ta duoge td chuce 1a VLP. Céc cdy trong N. benthamiana di dugc tham nhiém nong
nghiép voi AGL1/685 nhu duge mo ta trong vi du 1. L4 dugce thu gom tir cac cy sau 6
ngay tham nhiém va duoc cit thanh cdc mau ~1 cm? sau d6 duoc phan cit, duoc loc tho va

duogc ly tam nhu duge mo ta trong vi du 1.

Céac mau da lam sach sau d6 duoc ly tim & 70,000xg dé cho phép tach VLP. Giot ly
tdm chira VLP, duoc huyén phit hoa nhe trong 1/50 thé tich cia mudi dém Phosphat
(PBS; natri phosphat 0,1M, NaCl 0,15M pH =7,2) truée khi dugce nap trén cot SEC.

Cac cot SEC thé tich 32 ml SEPHACRYL™ S-500 v6i cac hat co do phan giai cao
(S-500 HR : GE Healthcare, Uppsala, Sweden, Cat. No. 17-0613-10) dugc bao ché véi
chét dém cén bang/giai hip (Tris 50 mM, NaCl 150 mM, pH8). Sic ky SEC duoc thuc
hién v&i nap 1,5 mL mau VLP 1én trén c6t can bang, va giai hdp cot bang 45 mL chéit dém
cén bang/giai hap. Dung méi rira giai hip dugc thu gom trong cac phan doan 14 1,7 mL, va

ham lugng protein trong mdi phan doan dugc danh gia bang cach tron 10 pL phan doan
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dung méi rira giai hap voi 200 uL chat phan @ng nhudm protein Bio-Rad (Bio-Rad,
Hercules, CA). M3i 1an tach dugc tién hanh bang cach chuin v6i Blue Dextran 2000 (GE
Healthcare Bio-Science Corp., Piscataway, NJ, USA). So sanh cac bién dang giai hap ctia
ca Blue Dextran 2000 va protein chu da dugc thuc hién cho mdi 1an tach dé dam béo tinh

ddng déu cua cac lan tach.
Phan tich protein ciia cac phan doan dugc giai hap SEC

Ham lugng protein téng cdng cua cac dich chiét tho da 1am sach da duoc xac dinh
bang xét nghiém Bradford (Bio-Rad, Hercules, CA) str dung albumin huyét thanh bo lam
chuén tham chiéu. Céc protein c6 trong céc phan doan giai hdp SEC da duoc két tia biang
axeton (Bollag et al., 1996), dwoc huyén phit hoa lai trong 0,25 thé tich ete hodc 0,05 thé
tich cda chét dém nap mau bién tinh (Tris 0,1M c6 pH =6,8, xanh bromophenol 0,05%,
glyxerol 12,5%, SDS 4% va beta-mercaptoetanol 5%) dé phan tich SDS-PAGE hoic phan
tich thAm mién dich twong Gng. Su tach béng SDS-PAGE da duoc thuc hién duoi didu

kién khtr, va Coomassie Brillant Blue R-250 da dugc su dung cho sy nhudm protein.

Xét nghiém su ngung két hong cau voi H5 da duoc thuc hién dua trén phuong phap
duoc mo ta bai Nayak va Reichl (2004). Tém lai, su pha lodng hai 1an lién tiép cua cac
mau thtr nghiém (100pL) dwoc thuc hién trong cac dia vi do chudn 96 giéng co day V
chira 100pL PBS, 4y ra 100uL miu da duoc pha lodng vao mdi giéng. M6t tram microlit
huyén phi té bao mau do & ngua 0,25% (Bio Link Inc., Syracuse, NY) dugc thém vao mdi
giéng, va cac dia duoc 0 trong khoang thoi gian 2 gio & nhiét d6 trong phong. Tinh thuén
nghich cuia su pha lodng nhét cho thiy sw hemagglutinin hoan toan duoc ghi 1a hoat tinh
dong két hdng cau. Tuong tu, HS5 tai td hop chuén (A/Vietnam/1203/2004 H5N1) (Protein
Science Corporation, Meriden, CT) dugc pha loang trong PBS va chay 1am mau déi ching

trén moi dia.

Fig. 3A cho thdy ring hoat tinh ngung két hdng cau dugc cd dic trong trong cac
phan doan twong mg v&i thé tich trdng cua cot, x4c nhan rang hoat tinh ngung két hong
cau bat ngudn tir su td chirc ciu tric trong lwong phan tir cao. Phan tich SDS-PAGE (Fig.
3B) da boc 16 ring cac phan doan thé tich trong giéng nhau d néu (cac phan doan tir 7
dén 10) ciing thé hién ham lugng HA cao nhét, c6 dai twong tmg véi monome HAO ¢6 thé

phat hién dugc tai xép xi 75 kDa.
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Vi du 3: Su phan cét biang enzym ctia mo thuc vét giai phong HA-VLP chia it tap chét

hon

Céc cay trong N. benthamiana 3 dugc tham nhiém ndng nghiép véi AGL1/685 nhu
duoc mo ta trong vi du 1. L4 duoc thu gom vao ngay thit 6 sau khi thAm nhiém va duoc
cit thanh cac miu ~1 cm? duogc phan cit, dugc loc thd va dugc ly tdm nhu dugc mo ta

trong vi du 1.

Su phan cét bé’mg enzym c6 kiém soat cuia 14 da loai bo thanh té bao, it nhét [a mot
phn, do d6 cho phép giai phong protein va cac thanh phan c6 trong khong gian giira thanh
té bao va mang sinh chit vao trong moi truong chiét tach. Do tit ca cac protein va cac
thanh phén trong té bao van khong bi hu hai va duoc chira trong hau hét cac té bao nguyén
sinh nguyén ven, budce ly tam ban déu cho phép loai bo chung, do do tao ra dung dich tao
ra chira cac enzym phéan huy thanh té bao, bd sung cac protein thuc vét ngoai té bao va cac

thanh phan (ph4n doan v6 bao), nhu duoc trinh bay trong Fig. 4.

Fig. 4 trinh bay phén tich SDS-PAGE ciia dung dich tao ra thu duoc sau khi phan cit
bing enzym c6 kiém soat ctia mé 14 nhu dugc 1h6 ta truge do, voi lan 1 thé hién hdn hop
enzym duoc sir dung va lan 2 thé hién dung dich tao ra sau khi phén cét bang enzym. Ham
luong protein ctia chat chiét thd tir Comitrol™ duogc cung cip trén lan 3 dé so sanh. Ty 1¢
sinh khdi:chat dém d6i voi chét chiét dugc biéu dién trong lan 2 13 1:5 (trong luong/thé
tich) trong khi ty 1& nay 1a 1:1 (trong luong/thé tich) duge biéu dién trong lan 3. M&i lan 2
hodc 3 do do6 chura céc protein thu duge tir lugng can béng cua vat liéu ban dau. Pbi vai ty
[é chat dém:thuc vat gin giéng nhau, chit chiét thuc vat thu duoc bang phuong phap chiét
tach co hoc da chira ndng d6 protein 1a x4p xi 3,5 dén 4 mg/ml, trong khi chét chiét thuc
vét thu duoc bang cach sir dung enzym thu duoc theo phuong phép trong sang ché da biéu

dién ndéng do protein 1 xdp xi 1 mg/ml.

Tap cht chinh c6 trong lan 3 d3 duoc phat hién ra 1a RubisCo (Ribuloza-1,5-
bisphosphat carboxylaza oxygenaza), dugc cau tao tir hai loai nhém con protein: chudi 1on
(L, khoang 55 kDa) va chudi nho (S, khoang 13 kDa). Tong cong gém sau dime chudi 16n
va sau chudi nhé thuong két hop v6i nhau thanh phire 16n hon RubisCo 540 kDa. Trong
khi tap chét protein trong thuc vat nay duoc phat hién ra & luong 16n trong cac chét chiét

thue vat ¢6 thu duge tir phwong phap chiét tach co hoc (xem miii tén trong Fig. 4), n6 hau
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nhu khong c6 mat trong cac chat chiét thuc vat thu duge bing phuong phép phan cat bing
enzym duge md ta trong ban md ta. Do d6, phuong phép nay cho phép loai bo tap chat

protein thuc vat chinh, ngoai céc tap chét khéc, tai giai doan ddu ctia quy trinh.

Vi du 4: Sy phan cat bang enzym cta mo thue vat giai phong HA-VLP trong cac diéu kién

trong d6 no ¢o thé truc tiép duogc thu giit trén nhya trao doi cation

Céc cdy trdng N. benthamiana d3 dugc thAm nhiém néng nghiép véi AGL1/685 nhu
dugce mo ta trong vi du 1. Céc 14 dwgc thu gom vao ngay thir 6 sau khi thAm nhiém, dugc
cét thanh cac miu ~1 cm? va duoc phén cit trong 15 gior tai nhiét do trong phong trong
may lac quy dao. Chit dém phan cét chira 1,0% (thé tich/thé tich) Multifect Pectinaza FE,
1,0% (thé tich/thé tich) Multifect CX CG va 1,0% (thé tich/thé tich) Multifect CX B (tit
ca cac chat nay tir Genencor), mdi dung dich chat dém phan cét gdbm Mannitol 600 mM,
xitrat 75 mM, natri bisulfua 0,04% c6 pH= 6,0 st dung ty 1€ sinh khdi : chat dém phéan cit
1a 1:2.5 (trong lugng/thé tich).

Sau khi phén cit, phan doan vo bao dugc loc qua mang loc nylon ¢6 ¢& 16 400 pm dé
loai béd mo thuc vat chua dugce phan ct thod (<5% sinh khéi ban dau). Chét chiét da loc sau
d6 duoc ly tAm tai nhiét d6 trong phong trong 15 phiit & 5000xg dé loai bo cac té bao
nguyén sinh va cac tap chit trong té bao (protein, ADN, mang, tdi, té bao sic td, v.v.).
Tiép theo, chit ndi trén bé mit duoc loc siu (dé lam sach) sir dung b loc bé‘mg soi thay

tinh 0,65um (Sartopore2/Sartorius Stedim) va bo loc 0,45/0,2um, trude khi dugc séc ky.

Phén doan v6 bao da dugc lam sach dugc nap trén cot trao ddi cation (Poros HS
Applied Biosystems) dugc lam cin bang v4i chat dém can bang/giai hdp (NaPO4 50 mM,
NaCl 100 mM, Tween 80 0,005% pH= 6,0). Khi tia cuc tim tr& vé khong, chat chiét dugc
giai hap tirng budc bang chat dém cén bang/giai hip chira ndng d6 NaCl ting (500 mM).
Khi can thiét, cac phan doan sdc ky dugc ¢d dac 10 lan st dung thiét bi Amicon™ duoc
trang bi voi MWCO 10 kDa. Su phén tich protein da dugc thuc hién nhu dugc mo ta trong

cac vi du trudc.

Duéi cac diéu kién duoc néu trén, hau hét cac enzym va protein thuc vat da khong
lién két voi nhua trao ddi cation trong khi d6 HA-VLP da lién két v6i nhua trao ddi cation,
do d6 tao ra su lam giau HA-VLP mong mudn trong phan doan d giai hip (Fig. 6). Ngoai

ra, nhu duge trinh bay trong Fig. 6, 1an 4 va 5, cac xelulaza va pectinaza da khong lién két
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v0i cot trao doi cation tai pH thap hon 7. Tiép theo, su thu hdi cia HA-VLP trén co so
hoat tinh dong két héng cau HA, 1 92% truée khi nap lén cdt trao ddi cation, va 12 66%
trong phan doan da giai hip. Yéu t6 tinh ché 1a 194 da dugc do trén phin doan da giai hap

tir nhua trao ddi cation.
Vi du 5: B sung NaCl véo chét dém phan cit

Cac cay N. benthamiana di dugc thAm nhiém noéng nghiép véi cac chung
Agrobacterium AGL1 mang céu triic biéu hién hemagglutinin quan tdm (H1/Cal WT,
B/Flo, H5/Indo or H1/Cal X179A) nhu dugc md ta trong vi du 1. Céc 14 dugce thu gom vao
ngay thtt 6 sau khi thdm nhiém, duoc cat thanh cac mau ~1 cm” va duoc phén cét theo vi
du 4. trir khi duoc luu y & phan sau. Su loc, ly tAm va lam sach dwoc thyc hién nhu dd mo

ta trong vi du 4.

NaCl dugc thém vao chit dém phén cit dé danh gia tic dung tiém nang cta né 1én ty
1é thu hdi HA-VLP. Cac uu thé dang ngo 1a sy phong ngira tidm ning cua su két hop
khong dac hi¢u cua HA vdi céac té bao thuc vét hodc véi hat trong huyén phu ma dugc loai
- bd trong qua trinh 1am sach va hiéu qua tiém nang lén su dat dugc va/hodc sy duy tri

va/hodc su cai thién cua d6 6n dinh chét keo cia HA-VLP.

Viée b6 sung NaCl 500 mM vao chit dém phan cat din dén sy ting nang suat thu hdi
HA-VLP trén mdt gam sinh khéi sau khi loai bo té bao nguyén sinh va manh vy té bao
bang cach ly tam. Tuy nhién, su gia ting nay chi dugc ghi nhan ddi véi cac ching H1/Cal
WT va B/Flo, trong khi nang suat thu hdi d6i véi H5 khong dugc ting dang ké boi cach
tiép can nay (bang 4).

Bang 4: T4c dung cta viéc bd sung NaCl trong bude phan cit 18n nang suit thu hdi

HA-VLP (khi duge do bing don vi hoat tinh ngung két hdng cau, dil : su cin bing pha

lodng)

Ching HA Piéu kién Nbng d6 trong | Nang suét Néng suét térzé_—
phén cat HA (dil/ml) (dil/g) (gp cudn X)'

5 Indo/05 g IZI:ellCl 4608 12.430 o

a )
2

(#972) 500mM 4608 14.921

H1 CA/07 WT @ NaCl 384 1.206

(#604) NaCl 2,1
500mM 768 2.481
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H1 CA/07 X-179A | @ NaCl 96 299

(#605) NaCl 8,1
S00mM 768 2.419

B Flo/4 @ NaCl 16 52

(H475) NaCl 7,5
S00mM 128 392

1 Niang suét (dil/g) c6 thém NaCl chia ning suat (dil/g) khong thém NaCl

Viée bd sung NaCl 500 mM trong qua trinh phan cit ngoai ra lam ting sy giai phong
ctiia HA-VLP trong qua trinh phan cit, ma noi cach khac dan dén ty 1¢ thu hoi tang sau khi
lam sach ca hai chung H1/Cal WT va H1/Cal X-179A (bang 5), nhung khong lam téng ty
16 thu hoi cta ching H5/Indo.

Bang 5: Tac dung ctia viée thém NaCl vao budc phan cét 1én ning suat thu hdi HA-

VLP (khi dugc do bang don vi hoat tinh ngung két héng cu) sau budc lam sach.

~ | Piéu kién | Thuhdisau | Su ting trong qué trinh ]
Chung HA phan cét | khi loc saul thu hdi (X-gip nép)
0
H5/Indo @NNZ? 100% Lo
a )
(#972) 500mM 100%
V)
H1/Cal WT @NNZ? 25% 10
a >
(#604) 500mM 75%
0
H1/Cal X-179A |2 Nacl 20%
(#605) NaCl 2,0
500mM 100%

! Su thu hoéi duoc biéu dién theo phén trdm cua hoat tinh dong két héng cau
thu dugc sau khi loc sdu so vai hoat tinh dugc tim thay trong chat chiét duoc
phén cat da ly tam.

Trang thai két hop cia HA-VLP, c¢6 va khong c¢6 su thém ctia NaCl trong qua trinh
phan cat bang enzym, d4 dwoc nghién ciru sir dung phan tich theo doi cac hat nano (NTA)
ddi v6i H5/Indo va H1/Cal WT (twong tmg trong Fig. 7A va 7B). Ché phdm phan tan hat
don da dugc quan sat théy d6i voi H5 khi su phan cat duoc thuc hién trong su véng mat
ctia NaCl, trong khi ché phim H1/Cal da cho thiy mang céc loai hat 16n hon nhiéu. Su
thém NaCl va chat dém phan cit lam giam su tu két hop HA-VLP dbi véi H1/Cal, nhu
duoc trinh bay boi sw phan bd hat phan tan don 16 rét dugc tim thiy trong Fig. 7C. Sb
lwong cac hat & 150 nm dbi vi H1/Cal WT-VLP d3 duoc ting cudng (ca gap cudn 5 lan)
bang cach thém NaCl 500 mM vao chat dém phén cit.
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Vi du 6: Kiém soat su giai phong ciia té bao séic t6

Cac cdy N. benthamiana di dugc thdm nhiém nong nghiép véi cac chung
Agrobacterium AGL1 mang c4u trac biéu hién hemagglutinin quan tdm (H5/Indo) nhu
duoc mo ta trong vi du 1. Céc 14 duge thu gom vao ngay 6 sau khi thAm nhiém duoc cat
thanh c4c mau ~1 cm2, va dugc phan cit nhu dugc mo ta trong vi du 4, c6 thém NaCl 500
mM hodc NaCl 500 mM va EDTA 25 mM vao chit dém phan cét. Su loc, ly tdm va lam

sach duoc thuc hién nhu da mo ta trong vi du 4.

Su giai phong cta cac thanh phan c6 mau xanh l4 cay trong budc phan cit bang
enzym dan dén ché pham dugc lam sach cia VLP ¢6 sy nhuém mau xanh 14 ciy. Thanh
phan c6 trong dung dich phan c4t thanh thanh t& bao do d6 da duoc tim thay va dugc diéu
chinh dé thu dugc ché phém da tinh ché VLP ¢6 sy nhuém mau xanh nhat, va do do c¢6 do
tinh khiét tang. Khong mudn bi bé budc bai 1y thuyét, do Ca®* déng mot vai trd quan trong
trong gitt lai cac thanh phén trong cic 14 mong gita ciia thanh té bao lai véi nhau, va thuc
té ring ¢6 thuong 12 mot ndng do cao cua Ca®* trong thanh té bao, viéc thém EDTA ¢6
cang Ca*" ¢o thé tao diéu kién thuén loi cho viéc khir trung hgp enzym cua thanh té bao,
do d6 bao ton cac co quan té bao nguyén ven, nhu luc lap, va ngan can su giai phong ctia

céc thanh phan t€ bao sdc t6 xanh.

Nhu dugce trinh bay trong bang 6, viée thém EDTA 25mM vao chéat dém phén cat
cho phép giam sy nhudm mau xanh 14 cdy ciia ché pham H5-VLP da tinh ché, khi duoc
danh gia bé‘mg cach do su khéc nhau trong su hép thu ctia ché phém (OD¢720m = ODg50nm)-
Khi céc cdu thanh mau xanh 14 cAu duoc giai phong & lugng 16n, hodc khong dugc loai bo

6n dinh, ché pham VLP thé hién JOD > 0,040.

Bang 6: Tac dung cia viéc thém EDTA 25 mM vao chét dém phén cit [én su nhuom

mau xanh ciia cac ché phim H5-VLP

OD672nm - OD650nm

NaCl 0 mM, EDTA 0 mM 0,071 £ 0,061

NaCl 500mM 0,087 + 0,060

NaCl 500 mM + EDTA 25 mM | 0,010 £ 0,002
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Vi du 7: Ché phém dém phan cat khac

Cac cdy N. benthamiana di dugc thdm nhiém nong nghiép véi cdc chung
Agrobacterium AGL1 mang c4u tric biéu hién hemagglutinin quan tam (HS5/Indo) nhu
duwoc md ta trong vi du 1. Cac 14 dd dugc thu gom vao ngay thtt 6 sau khi thdm nhiém
duoc cit thanh cac méu ~1 cm’ va duge phan cit theo vi du 4, v6i su bién dbi ctia chat
dém phan cét dén gdbm 0%, 0,25%, 0,5%, 0,75% hodc 1% thé tich/thé tich ctia Multifect
Pectinaza FE, Multifect CX- CG xelulaza va Multifect CX B xenluloza nhu duoc luu y

trong cac bang tir 7 dén 9. Su loc, ly tdm va lam sach nhu da mo ta trong vi du 4.

Nhu dugc trinh bay trong cac bang 7 va 8 sau, pectinaza da duoc cho thiy ring
khong can thiét trong chit dém phén cit. Cac muc tuong tu ciia H5/Indo hodac H1/Cal WT
VLP ¢6 thé dugc chiét tach bang phuong phap nay trong su ¢6 mit hodc khong c6 mit
pectinaza. Hon nita, da phat hién ra rang sy giam ndng do cua xelulaza so véi cac vi du
truede khong ¢6 anh huong dang ké 1én chit luong chiét tach (bang 9).

Bang 7: Su giai phong ciia H5/Indo VLP béi su phan cit cia cac 1a N. benthamiana.
Tét ca cac didu kién duoc thir nghiém lap lai. (NOong d6 trong HA-VLP duogc do bing

hoat tinh déng két hdng cau, dil: tinh thuan nghich cua su pha lodng)

Pectinaza Xelula;a* , Nong do trong HS
(% thé tich/thé tich) (% theé tich/the tich) VLP (dil/ml)
1 1 1152
0,5 1 6144
0 1 768
0 2 1536
*Multifect CX GC

Bang 8: Su giai phong cia H1/Cal WT VLP béi su phan cat ctia cac 1a N.
benthamiana. T4t ca cac diéu kién dugc thir nghiém lap lai. (Néng do trong HA-VLP

duoc do bang hoat tinh dong két héng cau, dil: tinh thuan nghich ctia su pha lodng)

Pectinaza

(% thé tich/thé tich)

Xelulaza*

(% thé tich/thé tich)

Nong do trong HI
VLP (dil/ml)

1

2

2304

0

2

3840

*1% cua Multifect CX GC va Multifect CX B
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Bang 9: Su giai phong cia H1/Cal WT VLP boi su phéan cit cia cac 1a N.
benthamiana. Tét ca cac diéu kién dugc thir nghiém lap lai. (Néng do trong HA-VLP

duoc do bang hoat tinh dong két hong cdu, dil: sy can bang pha lodng)

Pectinaza Xelulaza* Néng do trong HI
(% thé tich/thé tich) | (% thé tich/thé tich) VLP (dil/ml)
1,0 ! 384
0,75 1 480
0,50 1 480
025 | 1 480
*Multifect CX GC

Vi du 8: Su phén cit bang enzym trong céc diéu kién gan véi pH trung tinh

Su diéu chinh pH trong qué trinh phan cét c6 thé 1a tdi wu cho su chiét tach ciia mot
s6 VLP. Tinh dén rang su khir tring hop ciia thanh té bao dién ra trong budc phan cit co
thé giai phong dudng co ban chat axit ma cé thé axit hoa dung dich (c6 nghia 14, tir pH =6
dén pH =5) trong su ¢6 mat cua cac chéit dém thich hop, va mot s6 VLP (nhu VLP bao
¢6m H3/Bris va B/Flo HA) da duoc chimg minh ring c6 tinh nhay cao véi cac diédu kién
tinh axit trung binh, anh hudng cia sy axit hoa tiém niang nhu vay lén ning suét ciia VLP

duogc tao ra da dugc kham pha.

Cac cdy N. benthamiana da dugc thdm nhiém noéng nghiép véi cac ching
Agrobacterium AGL1 mang ciu tric biéu hién hemagglutinin quan tim (B/Flo, H5/Indo,
H3/Bris) nhu dugc mé ta trong vi du 1. Cac 14 dugc thu gom vao ngay thir 6 sau khi thdm
nhiém, duoc cit thanh cac mau ~1 cm? va dugc phan cat theo vi du 4, voi su bién dbi cac
diéu kién phan cét téi gdm NaCl 500 mM; EDTA 25 hodc 50 mM; natri bisulfua 0,03
hodc 0,04 %; 0, 100, mannitol 200 hoac 600 mM, xitrat 75, 125 hoac 150 mM; va/hoéc
NaPO, 75 mM; v6i pH cua chat dém phéan cat dugc diéu chinh nhu dugc trinh bay trong

cac bang tir 10 dén 14. Sy loc, ly tAm va lam sach nhu da md ta trong vi du 4.

Céac ché phém chit dém phéan cat khac nhau da duoc thir nghiém dé dat duoc pH xép
xi 5,5 khi két thiic qua trinh phan cat bang enzym, bao gdm ndng do xitrat ting (hiéu qua

dém nam trong khoang pH tir 3,0 dén 5,4) va su thém natri phosphat (hiéu qua dém & pH
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16n hon 6,0). Bang 10 cho thy ring VLP tir ching B d dugc chiét tach higu qua hon khi
pH sau khi phan cit gan dén pH =6.

Bang 10: Anh huéng ctia ché phdm chét dém phan cat 1én ning suét chiét ctia B/Flo VLP

Ché phdm dém' Nong d9 cua B/Flo | Nong do protein | pH sau khi
VLP (dil/ml) (mg/ml) phan cat

Xitrat 75 mM + NaCl 500mM + EDTA 25 1 0,92 5,0

mM c6 pH =6,0

Xitrat 75 mM pH= 6,0 0 1,43 5.6

Xitrat 125 mM + NaCl 500mM + EDTA 1,5 1,07 5.4

25 mM ¢6 pH =6,0

Xitrat 150 mM + NaCl 500mM + EDTA 1,5 1,07 5.4

25 mM c6 pH =6,0

Xitrat 125 mM + NaPO4 75mM + NaCl 4 2,19 59

500mM + EDTA 25 mM ¢6 pH= 6,5

T4t ca céc chét dém chira mannitol 600 mM, va natri metabisulfua 0,04%.

Tiép theo, tdc dung cda su mdi phéan cit tai pH cao hon nhim dé dat duoc gia tri pH
gin véi pH =6,0 di duge thir nghiém. Nhu dwoc trinh bay trong bang 11, su phan cat cia
thanh té bao véi cac diéu kién gén trung tinh da néu la c6 thé thuc hién dugc, va khong

lam giam nang suét chiét tach dbi voi H5/Indo VLP.

Bang 11: Hiéu qua cia pH ban dau ctia chat dém phan cat 1én ning suét chiét 1a H5/Indo VLP

pH ban dau cua dung Nbng d6 cua H5/Indo Nong do protein | pH sau khi
dich phan cat' VLP (dil/ml) (mg/ml) phan ct
- 6,5 2304 2,79 6,08
_____ 6,4 1536 2,31 5,93
6,3 2304 2,40 581
6,2 2304 2,09 5,73
6,1 2304 1,72 5,61

'T4t ca cac chit dém phéan cat déu chira mannitol 600 mM, natri metabisulfua 0,04%, Xitrat
125 mM + NaPOy4 75mM-+ NaCl 500mM + EDTA 25 mM

Céc thanh phan khac trong dung dich phan cit cling d4 cho thay ring c6 thé bién d6i
dugc ma khong gay tac dong tidu cuc lén nang sudt chiét tach ctia VLP. Bang 12 minh hoa
nhitng su bién ddi ma c6 thé dugc ap dung voi dung dich phén cét nhim dé nang cao ning
suét chiét tach ctia B/Flo VLP, trong khi thu duoc pH sau khi phan cit [a pH = 5,4 -5.7.

Nhitng bién dbi da néu bao gdm sy tang ndng do ctia xitrat va thém chat dém PO,. D phat
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hién ra rang su ting ndng do cia EDTA thuong dan dén chét chiét duoc axit héa nhiéu

hon va nang sut chiét VLP thap hon.

Bang 12: Tac dung ciia cac thanh phan trong chét dém phan cét 1én nang suét chiét cia

B/Flo VLP

Ché phim dém'

Mannitol | Xitrat | PO;s | EDTA | pH | Nong dd ciaB | Nong do protein | pH sau khi

(mM) (mM) | (mM) | (mM) VLP (dil/ml) (mg/ml) phan cét
600 75 0 25 6,1 2 1,07 5,0
600 125 0 25 6,1 192 0,83 5,7
600 125 75 25 6,2 192 1,81 5,5
600 125 75 50 6,2 96 1,26 5,4
200 125 75 25 6,2 384 1,05 5,7
200 125 75 50 6,2 96 1,04 5,4
200 125 75 75 6,2 96 1,55 5.4

'T4t ca cac chat dém déu chira NaCl 500 mM, va natri metabisulfua 0,04%.

Ché phdm dém da duoc bién ddi thém dé cai thién nang suat chiét ciia H3/Brisbane

VLP (bang 13)

Bang 13: Anh hudng ctia ndng do ctia mannitol va natri bifulfit trong dung dich phén

cét 1én nang sut chiét ciia H3/Bris VLP

Ché phim dém

Mannitol | Natri bifulfit | EDTA | pH | Nong do protein | pH sau khi

(mM) (%) (mM) (mg/ml) phan cdt
600 0,04 25 6,2 1,87 5,7
600 0,04 50 |62 1,62 5,6
200 0,03 25 6,2 1,89 5,7
200 0,03 50 16,2 1,24 5,6

'T4t ca cac chit dém chira Xitrat 125 mM, NaPO4 75 mM, NaCl 500 mM,

Nhu duoc trinh bay trong cac bang 12 va 13, ndng d6 mannitol c6 thé duoc giam dén

20 mM ma khong gy tac dong dang ké dén nang suat chiét VLP. Su giam thém cua cac

ndng do mannitol dén 100 mM, va tham chi sy bé qua tdng thé ciia mannitol tir dung dich

phan cit, khong anh hudng dang ké dén miac HA-VLP thu duoc (bang 14).
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Bang 14: Su giai phong H5/Indo VLP tir sy phan cét ctia sinh khdi duge thuc hién

trong cac chat dém vdi ndng dd mannitol khac nhau

Néng d6 mannitol trong dung Noéng d6 cua H5/Indo VLP Nong d6 protein

dich phan cét' (dil/ml) (mg/ml)
N A 2 . ~ ,
Thu .nghlem 1: khong chtra 2304 1.62
mannitol
. R B .
Thir nghiém® 1: chira mannitol 600 3072 1,73
mM
Trial? 2: chtra mannitol 100 mM 4608 1,77
Trial® 2: chtra mannitol 600 mM 4608 2,0

'T4t ca cac chét dém chua xitrat 75 mM c6 pH 6,0 + natri metabisulfua 0,04%.

Hai thu nghiém da dugc thuc hién dé so sanh ning suét chiét cua VLP khong chira
mannitol (thtr nghiém 1) va chita mannitol 100mM (thtr nghiém 2) doi véi mannitol
600 mM.

Vidu 9: Kha néang thich hop cta sy phan cét bang enzym dbi voi rat nhiéu loai HA-VLP.

Phuong phép phén cét bing enzym cho sinh khéi thuc vat duoc mo ta trong ban mo
ta ¢6 kha nang duoc ap dung dé chiét tach nhiéu loai HA-VLP. Thém sy chiét HA-VLP
bao g6m H5/Indo, H1/Cal WT VLP, H3/Bris va B/Flo duoc trinh bay trong cac vi du
trudce, phuong phap dugce mo ta trong sang ché cling da cho théy la thich hop ddi vai su
chiét cua of HA-VLP tir H1/Bris va H1/NC theo mua, nhu dugce trinh bay trong bang 15.
Bang 15: Sy giai phong ctia H1/Bris va HI/NC VLP theo mua tu su phan cit ciia 14 N.

benthamiana da tham nhiém néng nghiép. (Nong d6 trong HA dugc do bing hoat tinh

dong két hdng ciu, dil: s6 nghich dao clia d pha loang)

Chung HA | Nbng do trong HA (dil/ml)

H1/Bri - 1536

HI1/NC 384

Vi du 10: Su bao ché, biéu hién va phén tich khang thé

Su két hop cua cAu trac biu hién P19 (céu truc #595)

-57-



20158
C2B8 1a khang thé don dong kham (chudt/nguoi) truc tiép chdng lai khang nguyén
dic hiéu té bao B CD20 dugc biéu hién trén u lym ph6 non-Hodgkin's (NHL). C2B8 gian
tiép bd sung va doc td gdy hai té bao gy ra béi té bao phu thudc khang thé va c6 anh
hudng chdng tang sinh truc tiép d6i véi cac dong té bao B 4c tinh trong 6ng nghiém (N

Selenko et. al., Leukemia, October 2001, 15 (10); 1619-1626).

DPoan ADN bao gém 84 bp cua doan khoi dong alfalfa plastoxyanin, trinh tu chudi
nhe C2B8 hoan toan va doan két thuc alfalfa plastoxyanin da duoc téng hop (doan LC).
Doan LC dugc chén bén hong bai vi tri gidi han Dralll (dugc phat hién ra trong doan khoi
dong plastocyanin) va xubi dong vi tri EcoRI ciia don vi ma két thiic plastocyariin. Trinh
tu cua doan LC duoc biéu dién trong Fig. 9 (SEQ ID NO:15). Plasmit chita doan LC duge
phan cét bang Dralll va EcoRI va dugc tich dong thanh ciu trac #660 (D’Aoust et al.,
Plant Biotechnol. J. 2008, 6: 930-940), dugc phan cit trude d6 bang cling enzym. Plasmit
tao ra duoc dat tén la cAu trac s6 590. Poan ADN duoc téng hop bao g6m 84 bp doan
khoi dong alfalfa plastoxyanin, trinh tir ghi ma chudi ning C2B8 va doan tén cung alfalfa
plastoxyanin (doan HC). Poan HC dugc chén bén hong béi vi tri gi6i han Dralll (duoc
phat hién ra trong doan khéi dong plastocyanin) va xu6i dong vi tri EcoRI cia ma két thic
plastocyanin. Trinh tu cia doan HC dugc biéu dién trong Fig. 16 (SEQ ID NO:16).
Plasmit chtra doan HC duoc phan cit bang Dralll va EcoRI va dugc tich dong thanh ciu
trac #660 (D’ Aoust et al., Plant Biotechnol. J. 2008, 6: 930-940), duoc phén cit trude d6
bing cing enzym. Plasmit tao ra dugc dat tén la cdu tric s6 592. Chung 4. tumefacians

chira 592, dugc dat tén la “AGL1/592”.

Plasmit chira két cdu biéu hién kép cho biéu hién C2B8 (cau triic #595) da duoc két
hop nhu sau. Céu trac sb 592 dugc phan cit béng EcoRI, dugc xtr Iy v4i doan Klenow dé
tao ra cac dau béng va dugc phan cit véi Sbfl. Cac doan tao ra, chtra cAu truc hoan thién
cho su biéu hién cua chudi nang C2B8 dugc chen bén hong boi vi tri Sbil va dau béng,
duoc chén vao trong ciu tric #590 da duoc phén cat trude d6 v6i Sbil va Smal. Fig. 11A
biéu dién su biéu dién béing so d0 cta céu tric #595 dugc su dung cho su biéu hién cua

C2BS8 trong thuc vit.

Su két hop cua cAu tric biéu hién P19 (ciu truc #R472)
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Chu triic R472, ma hoa protein p19 dugc mo ta & trén (“lc ché su bét hoat”; xem

Fig. 11B)

Bao ché sinh khéi thuc vét, vi khuan ching, sy thAim nhiém néng nghiép, va sy thu

hoach

Céc cly Nicotiana benthamiana dugce sinh truong nhu duge mo ta ¢ trén (“Bao ché
sinh khi thuc vat, vi khuin ching, sy tham nhiém ndng nghiép, va su thu hoach™) trong
nha kinh dudi 16/8 chu ky sang va ché do nhiét do 1a 25°C vao ban ngay/20°C vao ban
dém. Ba tudn sau khi gieo hat, nhd cac cdy non riéng 1é ra, trong lai trong cac chau va dé
phat trién trong nha kinh trong khoang thoi gian ba tudn nita dudi cac didu kién moi

truémglnhu nhau.

Agrobacteria mang ciu tric #595 hoic #R472 da dugc sinh trudng trong moi truong
nude canh APS LB ¢6 chon BBL dugc bd sung véi axit 2-[N-morpholino]etansulfonic 10
mM (MES), kanamyxin 50 pg/ml va carbenixilin 25 pg/ml c6 pH=5,6 cho dén khi chung
dat dén ODgg > 2,0. Céc huyén phu Agrobacterium da dugc ly tam trudce khi sir dung va
duoc huyén phi héa lai trong moi truong thAm nhiém (MgCl, 10 mM va MES 10 mM ¢6
pH= 5.,6) va dugc bao quan qua dém & 4°C. Vao ngay tham nhiém, cac mé canh trudng
duoc pha lodng 6,7 1an thé tich nuéi cdy va dwgc cho phép lam 4m trudc khi st dung.
Téng thé cdy cua N. benthamiana d3 duoc dit up ngugc trong huyén phu hoa chira vi
khuén trong thung thép khong gi kin khi dudi chan khong 14 20 dén 40 Torr trong 1 phut.
Sau khi tham nhiém, c4c cdy duoc mang trd lai nha kinh trong thoi gian G 1a 5 ngay cho
dén khi thu hoach. Su thdm nhiém duogc thuc hién 1a dong tham nhiém véi cac ching

AGL1/595 va AGL1/R472 theo ty 1€ 1:1.
L4y mAu 14 va chiét tach protein tan toan thé (su chiét tach co hoc)

Sau khi U, cac phén trén khong cta cay trong da dugc thu hoach va duge sir dung
ngay. Protein tan hoan toan da dwoc chiét tach bang cach dong thé h6a mé thuc vt trong
may trdn gia dinh trong 3 phat, véi 1,5 thé tich ctia NaPO, 20 mM ¢6 pH= 6,0, NaCl 0,15
M va natri metabisulfua 2 mM. Sau khi déng thé hoa, bun sét cua vat liéu cay da nghién
duoc loc trén Miracloth dé loai bé manh vun 16n khong tan. pH cua chét chiét duogc diéu
chinh dén 4,8 bing cach thém HCI 1M va cac vat liéu khong tan dugc loai bo bing cach ly
tam 18 000 g trong 15 phut (4°C). Chat ndi trén bé mat da duge thu thap va pH dugc diéu
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chinh dén 8,0 bang bazo Tris 2M. Céc vt liéu khong tan dugc loai b bang cach ly tAm tai
18 000 g trong 15 phut & 4°C va chit chiét thd (chat noi trén bé mat) dugc thu thap. Ham
luong protein téng s6 ctia dich chiét tho di loc duoc xac dinh béng thr nghiém Bradford

(Bio-Rad, Hercules, CA) sir dung albumin huyét thanh bo lam mau chuén.
Chiét tach protein bing cach phén cét thanh t& bao

Mo 14 dugc thu gom tir cac cly Nicotiana benthamiana va duoc cit thanh cac mau
¢6 dién tich ~1 cm® Cac mdu la dugc dit trong 2,425 thé tich ciia dung dich phan cat
(xitrat 75 mM c¢6 pH= 6,9, mannitol 600 mM, Multifect Pectinaza FE 1%, Multifect CXG
1%, Multifect B 1%). Ché pham nay dugc trai déu vao cac binh ndng va dugc G trong 16
gid trén may lic theo quy dao & tbc d6 120 vong/phat va 18°C. Sau khi 1, manh vun 14
duoc loai bo bang cach tham nhiém trén mang loc nylon (kich thuéc ludi 250 pm). Chat
chiét duoc ly tAm tai 5 000 g trong 15 phut. (22°C) va chét ndi trén bé mit duoc thu thap
va dugc loc trén soi thay tinh ¢6 duong kinh 0,65 um. Chat chiét duoc diéu chinh dén

pH= 6,0 bing ba zo Tris 0,5 M va duoc loc trén mang PES 0,45/0,22 pm.
Két tia amoni sulfat va tinh ché khang thé

Amoni sulfat d3 duoc thém tir tir vao chét chiét protein dé dat dén su bdo hoa 45%. Chét
chiét duoc giit trén nude da trong 60 phut va dugc ly tAm tai 18 000 trong 20 phut. (4°C). Chat

ndi trén bé mit duge bo di va giot dugc gilr dong lai (-80°C) cho dén khi sir dung.

Giot protein da dong lai dugc lam tan va duoc huyén phi hoa lai trong 1/10 thé tich
(so vai thé tich trude khi két tia) ctia dung dich huyén phi héa lai protein (Tris 50 mM c6
pH =7,4, NaCl 150 mM). Dung dich da duoc ly tdm tai 12 000 g trong 20 phut, (4°C) dé
loai bo cac chét khong tan. Dung dich protein dugc nap 1én nhua MabSelect Sure (GE
Healthcare, Baie d’Urfé, Canada). Cot dugc rira vai 10 CV Tris 50 mM pH =7.4, NaCl
150 mM va khang thé duoc giai hip voi 6 CV cua natri xitrat 100 mM c¢6 pH =3,0. Thé
tich giai hdp dugc thu gom trong 1 CV phan doan trong cac dng chaa 1/10 CV ciia Tris
2M c6 pH= 7,4, NaCl 150 mM. Céc phén doan giai hép duoc chon trén co s ham luong
protein (dugc do béng Bradford) va cac phan doan dugc chon dugc két hop va duogc gilr

dong lanh (-80°C) trude khi phan tich.

Dbinh luong protein va phan tich SDS-PAGE
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Ham luong protein tong cong da dugce xac dinh bang xét nghiém Bradford (Bio-Rad,
Hercules, CA) st dung albumin huyét thanh bo (d6i voi cac chit chiét protein tho) hodc
rituximab thuong mai (Rituxan®, Hoffmann-La Roche, Mississauga, Canada) (d6i vai cac
khang thé da tinh ché) 1am chuén tham chiéu. SDS-PAGE dugc nhuém Coomassie da
duoc thuc hién nhu duoc mo ta béi Laemmli (Nature 1970, 227: 680-685).

Sy dinh luong C2B8 boi ELISA

Céc dia nhiéu giéng (Immulon 2HB, ThermoLab System, Franklin, MA) da dugc
phu vé6i 2,0 pg/ml cia IGG nguoi khang chudt don dong (Abcam, Ab9243) trong chat
dém cacbonat SOmM (pH= 9,6) tai 4°C trong 16 dén 18 gio. Cac dia nhiéu giéng sau do
duoc phong bé thong qua su U trong 1 gio trong casein 1% trong mudi dém phosphat
(PBS) (Pierce Biotechnology, Rockford, I1) tai 37°C. Duodng cong chuan da dugc tao ra
véi cac dung dich lo2ng cua Rituximab (Rituxan®, Hoffmann-La Roche, Mississauga,
Canada). Khi thuc hién céc xét nghiém mién dich, tt ca cac dung dich lodng (dbi chimg
va mau) duoc thuc hién trong chét chiét thuc vat thu dugc tir md thuc vat duge thim
nhiém va duoc G voi chit tiém truyén (AGL1/R472 only) dé loai bé hiéu tng chat nén.
Céac dia dugc v voi cac mau protein va cac dung dich lodng dudng cong chuén trong 1 gio
& 37°C. Sau ba dia vdi 0,1% Tween-20 trong PBS (PBS-T), cac dia dugc 0 v41 IgG nguoi
khang Itra dugc lién hop voi peroxidaza (dung dich lodng 1/4000 trong dung dich dém
phong bé) (Jackson ImmunoResearch 709-035-149) trong 1 gid tai 37 °C. Su rira véi PBS-
T duoc ldp lai va cac dia dugc u véi chit nén 3,3, 5,5'-Tetrametylbenzidin (TMB) Sure
Blue peroxidaza (KPL, Gaithersburg, MD). Phan ing duoc dung lai bang cach thém HCI
IN va su hép thu dugc doc tai 450 nm. Mdi mau dugc phén tich ba l4n va céac n6ng do

duoc ndi suy trong ty 1¢ tuyén tinh ctia dudng cong chuan.
Phan tich N-glycan

Céac miu chira C2B8 (Rituxan™; 50 pg) da duogc tach trén 15% SDS/PAGE. Cac
chudi ning va chudi nhe da dugc bdc 10 vdi xanh Coomassie va dai protein tuong (mg véi
chudi nang dugc cat va duoc cat thanh cac doan nho. Cac doan dugc rira ba 14n vai 600 uL

dung dich cia NH4HCO3 0,1M / CH3CN (1/1) trong 15 phut mdi 1an va duge sy kho.

Su gidm cau nbi disulfua dién ra béi su i cla cac doan gelo trong DTT 0,1M trong

NH4HCO3 0,1M, tai 56°C trong 45 phut. Sy Alkylat da dugc thuc hién br?lng cach thém
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600 puL dung dich cia iodoaxetamit 55 mM trong NH4HCO3 0,1M, tai nhiét d trong
phong trong 30 phut. Chét ndi trén bé mat dugc loai bd va cac doan polyacrylamit dugc

rira lai mot 1an trong NH,HCO; 0,1M / CH3CN (1/1).

Céc protein sau do dugc phén cit v6i 7,5 pg trypsin (Promega) trong 600 pL
NH,HCO; 0,05M, tai 37°C trong 16 gio. Hai tram pL cuia CH;CN da dugc thém vao va
chét ndi trén bé mit duoc thu gom. Cac doan gel sau d6 dugc rira v6i 200 uL NHHCO;
0,1M, sau d6 dugc rira lai voi CH3CN 200 pL va cudi cung dugc rira véi 200 pL axit

formic 5%. T4t ca cac chit ndi trén bé mat duoc két hop va dugc lam kho lanh.

Glycopeptit dugc tach tir cac peptit bing sic ky trén 13i loc Sep-Pack C18. Cac
glycopeptit dugc giai hép dac biét véi CH3CN 10% trong nude va sau d6 duoc phén tich
bang MALDI-TOF-MS trén dung cu Voyager DE-Pro MALDI-TOF (Applied Biosystems,
USA) dugc trang bi v6i laze nito 337-nm. Phé khéi lwong da duoc thuc hién trong ché do
chiét tach cham trong thiét bi phan xa sir dung axit dihydrobenzoic (Sigma-Aldrich) lam

chét nén.
Vi du 11: So sanh ning suét chiét tach khang thé C2B8

Su phén cit bang enzym da dugc so sanh voi su chiét tach co hoc dbi véi su chiét
tach khang thé C2B8. Cac cay N. benthamiana da dugc thim nhiém agro véi AGL1/595
va AGL1/R472. Sau 6 ngay U, cac 14 dugc thu hoach va céc protein duogc chiét tach bang
su phan cat béng enzym hodc su chiét tach co hoc. Céc 14n chiét tach duoc thuc hién hai
1in va cac chét chiét tao ra dugc so sanh vé thé tich, ndng do protein va ham luong khang

thé (C2B8). Két qua dugc trinh bay trong bang 16.

Bang 16: So sanh nang sut chiét tich clia su phd v& co hoc (chiét tach bang may tron)

va su phéan cdt bang enzym cuia thanh té bao

Sinhkhéi | Thé tich | 0"8 90\ (810 do | Nang subt chiét
Mé chiét tach duoc  xur | chét chiét S;Zieé?lgfng C2B8 tach C2B8

Iy (2) tho (ml) (mg/ml) (%TSP) | (mg C2B8/kg FW)
May tron, mé sd 1 | 700 1400 2,42 3,33% 161,4
May tron, mé s 2 | 700 1480 2,47 3,65% 190,5
Phén cit, mé s6 1 | 700 2337 1,45 4,89% {2366
Phén cit, mé s62 | 700 2233 1,64 4,68% 244.9

-62-



20158

Tur 700 g sinh khdi, su chiét tach co hoc d3 tao ra trung binh 1a 1440 ml chét chiét
protein trong khi d6 su phan cat da tao ra 2285 ml chét chiét protein. Phan tram cua khang
thé C2B8 trong chét chiét tir su phéan cat (gia trj trung binh 12 4,79% protein da chiét tach)
cao hon so voi phan trim ciia khang thé C2B8 trong chat chiét duoc tao ra trong may tron
(gié tri trung binh 12 3,49% protein da chiét tach). Ddng thoi, thé tich chat chiét cao hon va

‘ndng do cua khang thé cao hon dugc phat hién ra trong chét chiét dan dén nang suét chiét
tach bang phan cat 1a 37% (240,75 mg C2B8/kg trong lugng méi) cao hon so v&i ning
sudt chiét tach co hoc (175,95 mg C2B8/kg trong luong mai).

Vi du 13: So sanh khang thé C2B8 da tinh ché (ham luong protein)

Khang thé C2B8 da duoc tinh ché tir cac chat chiét bang séc ky 4i luc trén protein A
nhu dugc mo ta trong vi du 10. Cac san phém duoc tinh ché tir cac chét chiét thu duoc
bé‘mg su chiét tach co hoc hodc su phén cit da duoc so sanh trén co s& ham lugng protein
cua chung. Bién dang dién di cua cac khang thé duoc tinh ché tir mdi mé chiét tach duoc
trinh bay trong Fig. 12. Két qua cho thiy rang cac bién dang dién di cua cac san phim

duoc tinh ché tir sy chiét tach trong mdy tron hodc sw phan cét thanh té bao 1a tuong tu.
Vi du 14: So sanh khang thé C2B8 di tinh ché (su glycosyl hoa tai vi tri N)

Su glycosyl héa tai vi tri N ctia cac protein & chd su bo sung cia ciu tric glycan
phirc 1én asparagin ctia cic protein dugc tiét mang trinh tw N-X-S/T, trong do N la
asparagin, X 1 bt ky amino axit ngoai trir prolin va S/T 14 serin hodc threonin. Glycan
tién than dugc thém vao ban diu trong ludi ndi bao trong qua trinh dich ma protein, va
trong thoi gian di qua con dudng bai tiét ctia chung, N-polisacarit ¢ thé cho truéng thanh.
Tu N-glycan loai mannoza cao trong ludi ndi bao (ER), sy truong thanh ctia N-glycan
trong thuc vat bao gdm su bd sung va loai cac phan du glucoza, su loai mannoza & vi tri
xa, b6 sung cac phin du N-Axetylglucosamin, xyloza, fucoza va galactoza. Su truong
thanh cua N-polisacarit trong thuc vat dugc md ta bdi Gomord et al. trong Post--
translational modification of therapeutic proteins in plants (Curr. Opin. Plant Biol. 2004,
7:171-181). Enzym ctia con dudng N-glycosyl hoa duoc dinh vi tai cac dia diém chinh
XAc trong timg ngan clia con duong bai tiét, cu thé 1a ludi ndi bao, cis-Golgi, Golgi trung
gian va Golgi chuyén tiép. Do d6, mé hinh glycosyl hoa & vi tri N cta protein s€ khac phu

thudc lén vi tri ctia né tai thoi diém chiét tach. Ching t6i da quan sat thiy trude do rang ty
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1& nhéat dinh cua khang thé duoc tao ra sir dung sy tham nhiém nong nghi€p N.
benthamiana gay nhiéu cac N-glycan khong truéng thanh thudc loai mannoza cao mac du
duoc nhim muc tiéu dén khong bao (Vézina et al., Plant Biotechnol. J. 2009 7: 442-455).
Su quan sat tuong ty dd duoc bao cdo trong tai li€u khac (Sriraman et al., Plant
Biotechnol. J. 2004, 2, 279-287). Trong c& hai trudng hop, s c6 mat cua cac N-glycan
khong trudng thanh 18n ty 1& nhat dinh ctia khang thé dugc giai thich 1 hau qua caa su c6

mit cua khang thé trong c4c ngin ban diu cua con duong bai tiét tai thoi diém chiét tach.

Nghién ciru sau da nghién ciru su chiét tach cua cac glycoprotein dugc tiét béi su
phan cit thanh té bao 1a cac protein tai td hop dang chiét tach dugc wu tién mang N-glycan
phirc. Cac khang thé va cac glycoprotein dugc tiét vao trong khong bao duge mong doi
mang N-glycan di hoan toan truéng thanh. N-glycan truéng thanh phd bién nhat mang cac
gbe N-acetyglucosamin hodc galactoza tan cuing va con duge goi tén 1a N-glycan phirc.
Nguoc lai, N-glycan khong truéng thanh, hau hét duge tim thay trén céc protein dang trén
con dudng bai tiét, chira cic gdc mannoza tin cing. Ham lwgng mannoza cao cia N-
glycan trén C2B8 (Rituxan'™) lién quan dén chu ky ban hty giam trong dong mau (Kanda
et al., Glycobiology 2006, 17: 104-118). Trong bbi canh nay, s& mong mudn mot phuong
phap chiét tich c6 kha nang c6 loi cho viée chiét tach cac glycoprotein khong bao mang

N-glycan phirc tir thuc vét.

Phép phén tich so sanh cia sy glycosyl hoa tai vi tri N 1én cac khang thé C2B8 da
tinh ché da dugc thuc hién nhu dwoc mé ta trong vi du 10. Két qua chirng minh ring cac
khang thé dugc tinh ché sinh khdi dugc phén cét lam thay déi manh phin N-glycan
oligomannosit thdp hon dang ké (Fig. 13A) va tao ra phan N-glycan phttc cao hon dang ké

(Fig. 13B).

Su chiét tach béng cach phan cat thanh té bao c6 thé duoc ap dung véi thuc vét déng
biéu hién glycoprotein va mot hodc nhidu enzym dé bién ddi bién dang cua su glycosyl
héa ¢ vi tri N nhu dugc md ta trong WO 20008/151440 (Modifying glycoprotein
production in plants; dugc dua vao don lam tai li¢u tham khdo) dé 1am thuén loi cho su
thu hdi cac glycoprotein mang cac N-glycan truéng thanh dugc bién dbi. Vi du, N-

polisacarit trudng thanh c6 thé duoc giam hoc loai cac gdc xyloza va fucoza.
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Céc phuong phap bién d6i N-glycosyl ¢6 thé gom ddng biéu hién cac protein quan
tdm cung vo1 mot ma hoa trinh tu nucleotit beta-1,4-galactosyltransferaza (vi du, GalT,
duoc cung cip 1a SEQ ID NO: 14 WO 20008/151440), vi du, nhung khong gi6i han doi
vwois GalT & dong vét c6 v, hodc GalT ngudi, tuy nhién GalT tir cac ngudn khac ciing
c6 thé duge sir dung. Mién xuc tac cua GalT (vi du, cac nucleotit tir 370 dén 1194 trong
SEQ ID NO:14 nhu dugc mo ta trong WO 20008/151440), ciing c6 thé duge dung hop véi
mién CTS chira N-axetylglucosaminyl transferaza (GNT1; vi du, bao gdm céc nucleotit tir
34 dén 87 trong SEQ ID NO:17 nhu dugc cung cip trong WO 20008/151440), dé tao ra
enzym lai GNTI1-GalT. Enzym lai c6 thé duoc biéu hién déng thoi voi trinh tuy ma hoa
protein siéu cdu triic quan tdm. Ngoai ra, trinh ty ma hoa siéu cau triic quan tim c6 thé
duoc biéu hién dong thoi vai trinh ty nucleotit ma hoa N-axetylglucosaminyltrasnferaza
I (GnT-III; SEQ ID NO:16 nhu dugc mo ta trong WO 20008/151440). GnT-III & dong
vat ¢6 vii hodc GnT-III, GnT-III & ngudi tir cdc ngudn khéc cling ¢6 thé dugc st dung.
Ngoai ra, enzym lai GNT1-GnT-III (SEQ ID NO:26; nhu dugc mo ta trong WO
20008/151440), bao gdbm CTS ctia GNT1 dugc dung hop thanh GnT-II1 ciing c6 thé duoc

st dung.

Toan bo céc tai liéu trich dan duoc dua vao trong ban mo ta lam tai liéu tham khao,
moi cong b riéng 1é co thé duoc chi ra dic biét va cu thé dugce dua vao ban mo ta 1am tai
liéu tham khéo va tt ca cac tai liéu trich dan nay dugc néu déy dd trong ban mo ta. Trich
dan tai liéu tham khao trong ban md ta khong duoc hiéu hodc khong dugce coi 1a sy dan

nhap cta tinh trang k¥ thuat cua sang ché.

Mot hodc nhiéu phwong an dwoc wu tién hién nay cia sang ché da dugc mo ta bang
cach vi du. Sang ché bao gdm tit ca cac phuong an, cai tién va bién ddi vé co ban nhu da
md ti & trén va c6 tham chiéu dén cac vi du va cac hinh v&. Tuy nhién, nguoi c6 chuyén
mon trong linh vue ky thuat twong tmg sé& rd rang hon vé s6 lugng cac bién ddi va cai tién
c6 thé duoc tao ra ma khoéng vuot ra ngoai pham vi ctia sang ché nhu duogc x4c dinh trong
yéu cau bao ho. Vi du vé nhitng cai tién d6 bao gbm su thay thé cac phuong an twong
dwong da biét dbi vai bit ky khia canh cua sang ché nham dat duoc cung két qua vé co

- ban theo cung cach.
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1. Phuong phéap san xuat protein, hodc siéu cau trac protein c6 ngudn gdc thuc vat,

trong d6 phuong phéap nay bao gdém cac budc:

a. thu nhan thuc vat hodc vat chat thuc vat chia protein hodc protein siéu ciu tric tap
trung tai khoang gian bao; trong d6 vat chét thuc vat bao gém toan bd thuc vit, 14,

than, qua, ré thuc vat hoic td hop cua ching;

b. tao ra phan doan té bao tran/té bao c6 vach khong hoan chinh va phan doan gian bao
br?tng cach xtr 1y thuc vat hodc vat chét thuc vat béng hdn hop enzym nhiéu thanh phﬁn
phan giai thanh t& bao bao gdm xenlulaza, hodc hdn hop enzym nhiéu thanh phin phan
gidi thanh t& bao chtra mot hodc nhidu hon mot xenlulaza va pectinaza, trong do ty 1é

xenlulaza so véi pectinaza tir 1:1 dén 1:0,25; va,

c. thu h6i phan doan gian bao, phan doan gian bao nay chira cic protein, hoic protein
siéu cau triic c6 nguon goc thuc vat, trong d6 protein siéu cau trac co phan tr lugng tir

75 dén 1500 kDa.

2. Phuong phép theo diém 1, trong do ty & xenlulaza so véi pectinaza 1a tir 1:1, 1:0,75,

1:0,5, hoac 1:0,25.

3. Phuong phap theo diém 1, trong d6 hon hop enzym nhiéu thanh phan phan giai
thanh té bao con chua thém chat dém hodc hé dém ma duy tri do pH trong khoang tir 5

dén 7,8, cht tham théu hoic t6 hop cua ca hai thanh phan nay.

4. Phuong phap theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 budc tao ra
(budc b) bao gdm phan giai thuc vat hodc vat chit thuc vat bang hén hop enzym nhiéu
thanh phan phan giai thanh & bao d& tao ra phan doan da phan giai va bude thu hdi
(buédc c¢) bao gom loc phan doan da phan giai dé tao ra phan doan di loc va thu hoi

protein, hodc protein si€u cau trac c6 nguén goc thuc vat tr phan doan da loc nay.

5. Phuong phap theo diém bt ky trong s cac diém tr 1 dén 4, trong d6 hon hop
enzym nhiéu thanh phén phén gii thanh té bao khéng bao gdm mét hoic nhidu lipaza,
proteaza hodc pectinaza.

6. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6 noéng d6 mot

hodc nhiéu hon mot pectinaza nam trong khoang tir 0,01% thé tich/thé tich dén 2,5%
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thé tich/thé tich hodc trong do néng dd mot hodc nhiéu hon mdt xenlulaza nim trong

khoang tir 0,1% dén 5% trong lugng/thé tich.

7. Phuong phap theo diém bét ky trong s6 cac didm tir 1 dén 6, trong d6 & budc thu
nhan (budc a), thuc vat dugc bién nap béng trinh tu axit nucleic ma hoa protein, hodc
protein siéu ciu trac, duoc chon tr nhom g61n peptit, protein, cum protein hinh hoa,
phuc protein, proteasom, metabolon, phirc phién ma, phtrc tai t6 hop, phtrc quang hop,
phtrc van chuyén qua mang, phirc hé 16 nhén, hat protein ¢ nano, glycoprotein, khang
thé, khang thé da dong, khang thé don dong, khang thé don dong chudi don, protein vo
virut, protein cu tric virut, protein capsid virut, protein mang virut, protein kham,
phtrc protein kham, hat protein kham c¢& nano, glycoprotein khdm, khang thé kham,
khang thé don dong kham, khang thé don dong chudi don kham, hemagglutinin kham,
protein vo virut, protein cau truc virut, protein capsid virut, protein mang virut, va thuc

vét hodc vat cht thuc vat dugc thu hoach.

8. Phuong phap theo diém 7, trong do axit nucleic dugc dua vao thuc vat theo kiéu

tam thot hodc trong d6, axit nucleic duoc tich hop on dinh trong hé gen cua thuc vat.

9. Phuong phép theo diém bét ky trong s6 cic diém tir 1 dén 8, trong d6 & budce thu
nhén (budc a), thuc vat duge tréng va thuc vat hoic vat chat thuc vat dugc thu hoach
hodc trong do6 phwong phap nay con bao gém buéc d) tinh ché protein, hoic protein

si€u cau tric co6 nguon goc thuc vat tir phan doan gian bao.

10. Phuong phap theo diém 7 hoic 8 trong do6 axit nucleic ma hoa khang thé don dong

hodc hemagglutinin ctim.

11. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 10, trong d6 protein,
hodc protein siéu céu tric cé ngudn gbc thuc vt khong bao gém neuraminidza hodc

protein M.

12. Phuong phap theo diém bAt ky trong sb cac didm tir 1 dén 11, trong d6 vat chat

thuc vat 1a 14.

13. Phuong phap theo diém 4, trong d6 phwong phap nay con bao gdm budc d) tach
protein, hodc protein siéu cu tric trong phan doan da loc ra khoi cAc manh té bao va
cac vat licu khéng tan hodc d) tinh ché protein, hoic protein siéu ciu tric co ngudn

gbc thuc vat tur phén doan di loc.
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14. Phuong phap theo diém 13, trong d6 budc tach duge thuc hién bing cach ly tdm
hoac trong do6 budce tach duoc thuc hién béng cach loc sau.

15. Phuong phap theo diém 9 hoic 13, trong d6 budc tinh ché bao gdm loc phéan doan
bang phuong phép loc sdu dé tao ra san phim chiét da lam trong, sau d6 sic ky san
pham chiét da lam trong nay bang phuong phép sic ky loai trir theo kich thudce, nhua

trao d6i cation hodc sic ky 4i luc, hodc két hop cac phuong phap nay.
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Fig. 2A

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTA
TTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCAT
CGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAA
AAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGAT
GACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGG
TATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAAC
TCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAG
ATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACG
TAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCT
TGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATA
TCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATA
AGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGC
TTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCT
TGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCA
TGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCTCTG
CGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACC
CAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAACCAAT
GACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAACCA
TTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGAGTTAGCTC
AGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTAC
ATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTGTGGGGAATTC
ACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTTCCATTGGG
ACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTG
GAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAAT
TTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAAAGTGAATT
GGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCC
ACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCA
ACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTATAG
CAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAATGAG
CAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGG
TCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAA
AGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGA
ACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGA
CAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACA
AATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGA
AGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTG
TCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATG
TGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGT
TATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTA
ATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTA
AAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTT
GGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAA
TTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAG
AGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTAT
CGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC

Fig. 2B

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCS

VAGWLLGNPMCDEFINVPEWSYIVEKANPTNDLCYPGSFNDYEELKHLLSRINHFEKIQIIPKSSWSDHEASS
GVSSACPYLGSPSFFRNVVWLIKKNSTYPTIKKSYNNTNQEDLLVLWGIHHPNDAAEQTRLYQNPTTYISIG

TSTLNQRLVPKIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAIMKSELEYGN

CNTKCQTPMGAINSSMPFHNIHPLTIGECPKY VKSNRLVLATGLRNSPQRESRRKKRGLFGAIAGFIEGGWQ
GMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNKKM
EDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESIR
NGTYNYPQYSEEARLKREEISGVKLESIGTYQILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI

2/17
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Fig. 5

AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAG
CAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTA
GAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTT
GAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGA
ATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATA
TCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCA
TTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAA
TTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTT
GTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAG
AGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAA
AAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAG
GATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGT
GGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATC
TTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAA
AGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTCTTGCA
ATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTT
GACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACG
GGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTC
CTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAA
TCCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCA
GAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCATCAG
GAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAA
AGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTG
TGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATAT
TTCCATTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACG
GGCAAAGTGGAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGT
AATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAA
AAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTA
TGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTA
GTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTG
GAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCAT
AGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCA
CCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAAT
AACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTT
ATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGA
ACCTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAG
TTCTATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTA
TTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTAC
CAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCT
TTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATGCTT
CTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTT
GTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAG
AATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAA
CAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGT
TCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTAC
TAATTTTATATCATCCCCTTTGATAAATGATAGTACA

6/17
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Fig. 6
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Fig. 8
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CACTTTGIGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACT
AATTAATTAATTAATCATCTTGAGAGAAAATGGATTTTCAGGTGCAGATTATCAG
CTTCCTGCTAATCAGTGCTTCAGTCATAATGTCCAGAGGACAAATTGTTCTCTCC
CAGTCTCCAGCAATCCTGTCTGCATCTCCAGGGGAGAAGGTCACAATGACTTGCA
GGGCCAGCTCAAGTGTAAGTTACATCCACTGGTTCCAGCAGAAGCCAGGATCCTC
CCCCAAACCCTGGATTTATGCCACATCCAACCTGGCTTCTGGAGTCCCTGTTCGC
TTCAGTGGCAGTGGGTCTGGGACTTCTTACTCTCTCACAATCAGCAGAGTGGAGG
CTGAAGATGCTGCCACTTATTACTGCCAGCAGTGGACTAGTAACCCACCCACGTT
CGGAGGGGGGACCAAGCTGGAAATCAAACGTACGGTGGCTGCACCATCTGTCTTC
ATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCC
TGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGC
CCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGC
ACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACA
AAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGTTGAGACGTCGTTAAAATGCTTCTTCGTCTCCTATTT
ATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGT
TGTTGITTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTA
CATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGAC
CTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCA
CAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAA
TAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACT
ACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGA
ATTC

#590 (doan LC; SQE ID No.15).

Fig. 9

12/17
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CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAA
TTAATCATCTTGAGAGAAAATGGGTTGGAGCCTCATCTITGCTCTTCCTTGTCGCTGTTGCTACGC
GTGTCCTGTCCCAGGTACAACTGCAGCAGCCTGGGGCTGAGCTGGTGAAGCCTGGGGCCTCAGTG
AAGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAGTTACAATATGCACTGGGTAAAACAGAC
ACCTGGTCGGGGCCTGGAATGGATTGGAGCTATTTATCCCGGAAATGGTGATACTTCCTACAATC
AGAAGTTCAAAGGCAAGGCCACATTGACTGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTC
AGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGACTTACTACGGCGGTGA
CTGGTACTTCAATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCTGCAGCTAGCACCAAGGGCC
CATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGC
CTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGG
CGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCG
TGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAAAGTTGAGCCCAAATCTITGTGACAAAACTCACACATGCCCACCGTGCCCAGC
ACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGA
TCTCCCGGACCCCTGAGGTCACATGCGTGGTGEGTGGACGTGAGCCACGAAGACCCTGAGGTCAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGG
AGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
AAAGGGCAGCCTAGGGAACCACAAGTGTACACTCTTCCACCATCTAGGGATGAGCTTACTAAGAA
CCAAGTTTCICTTACTTGTCTTGTGAAGGGATTTTATCCATCTGACATCGCCGTGGAATGGGAAT
CCAACGGACAACCAGAGAACAATTACAAGACTACTCCACCAGTTCTITGATTCTGATGGATCCTTC
TTTCTTTATTCCAAGCTTACTGTTGATAAGTCCAGATGGCAGCAAGGAAATGTGTTCTCTTGTTC
TGTTATGCACGAAGCTCTTCATAATCATTATACTCAAAAGTCCCTTTCTCTTTCTCCTGGAAAGT
GAGACGTCGITTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTT
CTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGT
AATGTAATTCATITACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATG
AAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACT
TTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAG
TTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGA
TAAATGATAGTACACCAATTAGGAAGGAGAATTC

#590 (doan HC; SQE ID No.16).
Fig. 10
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'Phin ciia N-glycan oligomanosit

20158

16%

14%
12%
10%
8%
6%
4% -

2%

0%

mé so 1

meé so 2

Chiét tach biang may tron

Phan tich théng ké

mé so 1

mé so 2

Phan cit thanh té bao

Giatrip

May tron, mé s6 1

Phéan cédt , méso 1

May tron, mé s6 2

Phéan cat, mé s6 1

3,3.10° (**¥)

May trn, mé so 2

1 (gidng nhau)

1,9.107 (***)

‘Phan cét, mé s6 2

2,39.1073 (**)

1 (gidng nhau)

1,41.10° (**)

** Sy khéc nhau vé ph??u} ctia N-glycan oligomanosit 14 rit dang k& (gié tri p ndm trong khoang tir 0,01 dén 0,1)
*** Sir khic nhau vé phan ciia N-glycan oligomanosit 14 kha dang ké (gia tri p ndm trong khoang tir 0 dén 0,01)

Fig. 13A
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Fig. 13B
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** Sy khac nhau v& phin cta N-glycan oligomanosit 13 rét d4ng ké (gia tri p nim trong khoang tir 0,01 dén 0,1)
*** Su khac nhau vé phan cua N-glycan oligomanosit 14 khé dang ké (gié tri p ndm trong khoang tir 0 dén 0,01)




<110>

Medicago Inc.
VEZINA,

20158

DANH MUC TRINH TU

Louis-Philippe

DARGIS, Michele
COUTURE, Manon

PAQUET,

Dany

D'AQUST, Marc-Andre

<120>

<130>

<150>
<151>

G656-81HNPT

61/244,786
2009-09-22

<160> 16
<170>
<210> 1

<211> 3067
<212> ADN
<213>

<220>
<223>

<400> 1
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttectc
tttgataaaa
tctcttaaag
tcgtgcttceg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
aaaagtgatc

atcatggaaa

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcece
gaaagcttgc
ttcggcgggt
ttcttecttet
cccgtggttt
tcgggcccat
agatttgcat

agaacgttac

PatentIn version 3.5

Trinh ty nhédn tao

Ciu trtc tdéng hop 685

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtettt
aacgttttct
attaaataac
tggaggctgc
gcaatatctc
tgctgattgg
tcgaacttgg
ggagaaaata
tggttaccat

tgttacacat

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagcce
tacttctgct
ttctataaga
agaaagattg
gtgcttctte
gcaaacaatt

gcccaagaca

-86-

attccattgce
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
ttgcaatagt
caacagagca

tactggaaaa

PHUONG PHAP SAN XUAT PROTEIN CO NGUON GOC THUC VAT

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctecate
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
cagtcttgtt
ggttgacaca

gacacacaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gggaagctct
ggatggctcc
atagtggaga
gaagaactga
aaaagttctt
ggaagtccct
acaataaaga
caccatccta
tccattggga
gtaaacgggc
atcaacttcg
aaaggggact
caaactccaa
atcggggaat
aatagccctc
tttatagagg
gagcagggga
accaataagg
gaatttaata
ctagatgtct
gactttcatg
aatgcaaagg
atggaaagta
aaaagagagg
atttattcaa
tggatgtgct
agtttgaatt
cagagtgtgt
ccttcagcaa
gaattcgata
taagattgaa

ttaagcatgt

gcgatctaga
tcgggaaccc
aggccaatcc
aacacctatt
ggtccgatca
ccttttttag
aaagctacaa
atgatgcggc
catcaacact
aaagtggaag
agagtaatgg
cagcaattat
tgggggcgat
gccccaaata
aaagagagag
gaggatggca
gtgggtacgc
tcaactcaat
acttagaaag
ggacttataa
actcaaatgt
agctgggtaa
taagaaacgg
aaataagtgg
cagtggcgag
ccaatggatc
tactgttatt
ttattttatg
ggacacaaaa
tcaagcttat
tcctgttgcec

aataattaac

20158

tggagtgaag
aatgtgtgac
aaccaatgac
gagcagaata
tgaagcctca
aaatgtggta
taataccaac
agagcagaca
aaaccagaga
gatggagttc
aaatttcatt
gaaaagtgaa
aaactctagt
tgtgaaatca
cagaagaaaa
gggaatggta
tgcagacaaa
cattgacaaa
gagaatagag
tgccgaactt
taagaacctc
cggttgttte
aacgtacaac
ggtaaaattg
ttccctagcea
gttacaatgc
cggtgtgcat
taatttaatt
agattttaat
cgacctgcag
ggtcttgcga

atgtaatgca

cctctaattt
gaattcatca
ctctgttacc
aaccattttg
tcaggagtta
tggcttatca
caagaggatc
aggctatatc
ttggtaccaa
ttctggacaa
gctccagaat
ttggaatatg
atgccattcce
aacagattag
aagagaggac
gatggttggt
gaatccactc
atgaacactc
aatttaaaca
ctggttctca
tacgacaagg
gagttctatc
tatccgcagt
gaatcaatag
ctggcaatca
agaatttgca
ttctatgttt
tctttgtgag
tttattaaaa
atcgttcaaa
tgattatcat

tgacgttatt

-87-

taagagattg
atgtaccgga
cagggagttt
agaaaattca
gctcagcatg
aaaagaacag
ttttggtact
aaaacccaac
aaatagctac
ttttaaaacc
atgcatacaa
gtaactgcaa
acaacataca
tccttgcaac
tatttggagc
atgggtacca
aaaaggcaat
agtttgaggc
agaagatgga
tggaaaatga
tccgactaca
acaaatgtga
attcagaaga
gaacttacca
tgatggctgg
tttaaaggcc
ggtgagcggt
ctcctgttta
aaaaaaaaaa
catttggcaa
ataatttctg

tatgagatgg

tagtgtagct
atggtcttac
caacgactat
aatcatcccc
tccatacctg
tacataccca
gtggggaatt
cacctatatt
tagatccaaa
taatgatgca
aattgtcaag
caccaagtgt
ccctcteacc
agggctcaga
tatagcaggt
ccatagcaat
agatggagtc
cgttggaagg
agacgggttt
gagaactcta
gcttagggat
taatgaatgt
agcaagatta
aatactgtca
tctatcttta
tattttcttt
tttcetgtget
gcaggtcgtc
aaaagaccgg
taaagtttct
ttgaattacg

gtttttatga

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940
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ttagagtccc gcaattatac atttaatacg cgatagaaaa caaaatatag cgcgcaaact 3000
aggataaatt atcgcgcgcg gtgtcatcta tgttactaga ttctagagtc tcaagcecttceg 3060
gcgcgcce 3067
<210> 2

<211> 568

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Amino axit téng hop duoc mi héa bdi Seq Id No: 1

<400> 2

Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser
1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
50 55 60

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 90 95

Glu Lys Ala Asn Pro Thr Asn Asp Leu Cys Tyr Pro Gly Ser Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
145 150 155 160

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175

Lys Lys Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

-88-



Phe

Val

Asn

Met

305

Tyr

Pro

Ala

Gly

Glu

385

Ile

Asn

Gly

Glu

Tyr

465

Asn

Ser

Arg

Thr

Leu

545

Ser

20158

Glu Ser Asn Gly Asn Phe Ile Ala Pro
260 265

Lys Lys Gly Asp Ser Ala Ile Met Lys
275 280

Cys Asn Thr Lys Cys Gln Thr Pro Met
290 295

Pro Phe His Asn Ile His Pro Leu Thr
310

Val Lys Ser Asn Arg Leu Val Leu Ala
325 330

Gln Arg Glu Ser Arg Arg Lys Lys Arg
340 345

Gly Phe Ile Glu Gly Gly Trp Gln Gly
355 360

Tyr His His Ser Asn Glu Gln Gly Ser
370 375

Ser Thr Gln Lys Ala Ile Asp Gly Val
390

Ile Asp Lys Met Asn Thr Gln Phe Glu
405 410

Asn Leu Glu Arg Arg Ile Glu Asn Leu
420 425

Phe Leu Asp Val Trp Thr Tyr Asn Ala
435 440

Asn Glu Arg Thr Leu Asp Phe His Asp
450 455

Asp Lys Val Arg Leu Gln Leu Arg Asp
470

Gly Cys Phe Glu Phe Tyr His Lys Cys
485 490

Ile Arg Asn Gly Thr Tyr Asn Tyr Pro
500 505

Leu Lys Arg Glu Glu Ile Ser Gly Val
515 520

Tyr Gln Ile Leu Ser Ile Tyr Ser Thr
530 535

Ala Ile Met Met Ala Gly Leu Ser Leu
550

Leu Gln Cys Arg Ile Cys Ile
565

<210> 3

<211> 24

<212> ADN

<213> Trinh ty nhén tao

-89-

Glu

Ser

Gly

Ile

315

Thr

Gly

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Gln

Lys

Val

Trp
555

Tyr

Glu

Ala

300

Gly

Gly

Leu

Val

Tyr

380

Asn

vVal

Lys

Leu

Asn

460

Ala

Asn

Tyr

Leu

Ala

540

Met

Ala

Leu

285

Ile

Glu

Leu

Phe

Asp

365

Ala

Lys

Gly

Lys

Leu

445

Val

Lys

Glu

Ser

Glu

525

Ser

Cys

Tyr

270

Glu

Asn

Cys

Arg

Gly

350

Gly

Ala

Val

Arg

Met

430

Val

Lys

Glu

Cys

Glu

510

Ser

Ser

Ser

Lys

Tyr

Ser

Pro

Asn

335

Ala

Trp

Asp

Asn

Glu

415

Glu

Leu

Asn

Leu

Met

495

Glu

Ile

Leu

Asn

Ile

Gly

Ser

Lys

320

Ser

Ile

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Gly

480

Glu

Ala

Gly

Ala

Gly
560



<220>
<223>

<400>

20158

Oligonucleotit téng hop pBinPlus.2613c

3

aggaagggaa gaaagcgaaa ggag

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

<220>
<223>

<400>

gtgccgaagc acgatctgac aacgttgaag atcgctcacg caagaaagac aagaga

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

<220>
<223>

<400>

4

56

ADN

Trinh ty nhén tao

Oligonucleotit téng hop Mut-ATGl15.r
4

5

52

ADN

Trinh ty nhén tao

Oligonucleotit tdng hop Mut-ATG1l61l.c

5

gttgtcagat cgtgcttcgg caccagtaca acgttttctt tcactgaagc ga

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

<220>
<223>

<400>

6

25

ADN

Trinh ty nhén tao

Oligonucleotit téng hop LC-C5-1.110r

6

tctcctggag tcacagacag ggtgg

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

<220>
<223>

<400>

7

39

ADN

Trinh ty nhén tao

Oligonucleotit tdng hop ApaI-H5 (A-Indo).lc

7

tgtcgggccc atggagaaaa tagtgcttct tcttgcaat

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

<220>
<223>

<400>

8

37

ADN

Trinh ty nhén tao

Oligonucleotit tdng hop H5 (A-Indo)-StuIl.1l707r

8

aaataggcct ttaaatgcaa attctgcatt gtaacga

<210>
<211>

9
3111

-90-

24

56

52

25

39

37



<212>
<213>

ADN

<220>

<223> Cé&u

<400> 9
agaggtaccc

taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa
agaagagact
cttgcaatag
tcaacagagc
atactggaaa
ttaagagatt
aatgtaccgg
ccagggagtt
gagaaaattc
agctcagcat
aaaaagaaca
cttttggtac
caaaacccaa

aaaatagcta

20158

Trinh tu nhdn tao

tric oligonucleotit tdng hop 660

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
tcagtcttgt
aggttgacac
agacacacaa
gtagtgtagc
aatggtctta
tcaacgacta
aaatcatccc
gtccatacct
gtacataccc
tgtggggaat
ccacctatat

ctagatccaa

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tccececgtagg
ctttaagccc
tctgagccac
tgtgagtcta
ttaatcatct
taaaagtgat
aatcatggaa
cgggaagctc
tggatggctc
catagtggag
tgaagaactg
caaaagttct
gggaagtccc
aacaataaag
tcaccatcct
ttccattggg

agtaaacggg

ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa
cagatttgca
aagaacgtta
tgcgatctag
ctcgggaacc
aaggccaatc
aaacacctat
tggtccgatc
tcctttttta
aaaagctaca
aatgatgcgg
acatcaacac

caaagtggaa

-91-

actcaaaaac
ttcacctact
gaacaagagt
ttctectettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cccttcaaac
tggagaaaat
ttggttacca
ctgttacaca
atggagtgaa
caatgtgtga
caaccaatga
tgagcagaat
atgaagcctc
gaaatgtggt
ataataccaa
cagagcagac
taaaccagag

ggatggagtt

cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
agtgcttcett
tgcaaacaat
tgcccaagac
gcctctaatt
cgaattcatc
cctctgttac
aaaccatttt
atcaggagtt
atggcttatc
ccaagaggat
aaggctatat
attggtacca

cttctggaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



attttaaaac
tatgcataca
ggtaactgca
cacaacatac
gtccttgcaa
ctatttggag
tatgggtacc
caaaaggcaa
cagtttgagg
aagaagatgg
atggaaaatg
gtccgactac
cacaaatgtg
tattcagaag
ggaacttacc
atgatggctg
atttaagagc
gttaattttg
atgagatgaa
cctccataac
taaaattgaa
caagttcaat
acgttattaa
<210> 10

<211> 26

<212> PRT

<213>

<400> 10

Met Ala Lys Asn Val Ala Ile Phe Gly Leu Leu Phe Ser Leu Leu

1

ctaatgatgc
aaattgtcaa
acaccaagtg
accctctcac
cagggctcag
ctatagcagg
accatagcaa
tagatggagt
ccgttggaag
aagacgggtt
agagaactct
agcttaggga
ataatgaatg
aagcaagatt
aaatactgtc
gtctatcttt
tctaagttaa
ttcttgtaga
ctggtgtaat
taactagaca
catcttttge
agattaataa

ctactaattt

Medicago sativa

5

20158

aatcaacttc
gaaaggggac
tcaaactcca
catcggggaa
aaatagccct
ttttatagag
tgagcagggg
caccaataag
ggaatttaat
tctagatgtc
agactttcat
taatgcaaag
tatggaaagt
aaaaagagag
aatttattca
atggatgtgce
aatgcttett
agagcttaat
gtaattcatt
tgaagacctg
cacaacttta
tggaaatatc

tatatcatcc

gagagtaatg
tcagcaatta
atgggggcga
tgccccaaat
caaagagaga
ggaggatggce
agtgggtacg
gtcaactcaa
aacttagaaa
tggacttata
gactcaaatg
gagctgggta
ataagaaacg
gaaataagtg
acagtggcga
tccaatggat
cgtctcctat
taatcgttgt
tacataagtg
ccgcgtacaa
taagtggtta
agttatcgaa

cctttgataa

10

Leu Val Pro Ser Gln Ile Phe Ala Glu Glu

<210> 11
<211> 25
<212> ADN
<213>

20

Trinh ty nhén tao

25

-92-

gaaatttcat
tgaaaagtga
taaactctag
atgtgaaatc
gcagaagaaa
agggaatggt
ctgcagacaa
tcattgacaa
ggagaataga
atgccgaact
ttaagaacct
acggttgttt
gaacgtacaa
gggtaaaatt
gttccctagce
cgttacaatg
ttataatatg
tgttatgaaa
gagtcagaat
ttgtcttata
atatagctca
attcattaac

atgatagtac

tgctccagaa
attggaatat
tatgccattc
aaacagatta
aaagagagga
agatggttgg
agaatccact
aatgaacact
gaatttaaac
tctggttete
ctacgacaag
cgagttctat
ctatccgcag
ggaatcaata
actggcaatc
cagaatttgc
gtttgttatt
tactatttgt
cagaatgttt
tttgaacaac
aatatatggt
aatcaactta

a

Leu
15

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3111



<220>
<223>

<400> 11

20158

gtattagtaa ttagaatttg gtgtc

<210> 12
<211> 34
<212> ADN
<213>
<220>
<223>
<400> 12

Trinh ty nhédn tao

Oligonucleotit tdng hop Plasto-443c

ccttgtatag ctcgttccat tttctctcaa gatg

<210> 13
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 13
atggaacgag
<210> 14
<211> 32
<212> ADN
<213>
<220>
<223>
<400> 14

ctatacaagg

Trinh ty nhan tao

Trinh ty nhan tao

agtcgagctc ttactcgectt tctttttcga

<210> 15
<211>
<212>
<213>

ADN
<220>
<223>

<400> 15
cactttgtga

attaattaat
atcagtgctt
ctgtctgcat
tacatccact
tccaacctgg
tctctcacaa

actagtaacc

1214

gtctacactt
catcttgaga
cagtcataat
ctccagggga
ggttccagca
cttctggagt
tcagcagagt

cacccacgtt

Trinh tu nhdn tao

Poan LC tdng hop cua C2B8

tgattccctt
gaaaatggat
gtccagagga
gaaggtcaca
gaagccagga
ccctgttcge
ggaggctgaa

€ggagggggg

Oligonucleotit tdng hop supPl9-1c

Oligonucleotit téng hop SupPl9-SacI.r

ag

caaacacata
tttcaggtgce
caaattgttc
atgacttgca
tcctececcceca
ttcagtggca
gatgctgcca
accaagctgg

-93-

Oligonucleotit tdng hop supPl9-plasto.r

caaagagaag
agattatcag
tctcccagtce
gggccagctce
aaccctggat
gtgggtctgg
cttattactg

aaatcaaacg

agactaatta
cttcctgcta
tccagcaatc
aagtgtaagt
ttatgccaca
gacttcttac
ccagcagtgg

tacggtggct

25

34

20

32

60

120

180

240

300

360

420

480



gcaccatctg
gttgtgtgcc
aacgccctcc
acctacagcc
tacgcctgcecg
ggagagtgtt
attgttaaft
tgtatgagat
tttcctccat
aactaaaatt
ggtcaagttc
ttaacgttat
aggaaggaga
<210>
<211>

<212>
<213>

16

ADN
<220>
<223>

<400> 16
cactttgtga

attaattaat
gttgctacgc
cctggggcecct
atgcactggg
ggaaatggtg
aaatcctcca
tattactgtg
gggaccacgg
ccctccfcca
ttcceccgaac
ttcceggctg
tccagcagcect

aaggtggaca

1919

tcttcatctt
tgctgaataa
aatcgggtaa
tcagcagcac
aagtcaccca
gagacgtcgt
ttgttcttgt
gaactggtgt
aactaactag
gaacatcttt
aatagattaa
taactactaa

attc

gtctacactt
catcttgaga
gtgtcctgtc
cagtgaagat
taaaacagac
atacttccta
gcacagccta
caagatcgac
tcaccgtctc
agagcacctc
cggtgacggt
tcctacagtce
tgggcaccca

agaaagttga

20158

cccgccatct
cttctatccc
ctcccaggag
cctgacgctg
tcagggcctg
taaaatgctt
agaagagctt
aatgtaattc
acatgaagac
tgccacaact
taatggaaat

ttttatatca

Trinh tyu nhén tao

Poan HC tdng hop ciia C2BS8

tgattcecett
gaaaatgggt
ccaggtacaa
gtcctgcaag
acctggtcgg
caatcagaag
catgcagctc
ttactacggc
tgcagctagc
tgggggcaca
gtcgtggaac
ctcaggactc
gacctacatc

gcccaaatct

gatgagcagt
agagaggcca
agtgtcacag
agcaaagcag
agctcgcccg
cttcgtctce
aattaatcgt
atttacataa
ctgccgegta
ttataagtgg
atcagttatc

tcccetttga

caaacacata
tggagcctca
ctgcagcagc
gcttctgget
ggcctggaat
ttcaaaggca
agcagcctga
ggtgactggt
accaagggcc
gcggccectgg
tcaggcgecce
tactccctca
tgcaacgtga

tgtgacaaaa

-94-

tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa
tcacaaagag
tatttataat
tgttgttatg
gtggagtcag
caattgtctt
ttaatatagc
gaaattcatt

taaatgatag

caaagagaag
tcttgctett
ctggggctga
acacatttac
ggattggagc
aggccacatt
catctgagga
acttcaatgt
catcggtctt
gctgcctggt
tgaccagcgg
gcagcgtggt
atcacaagcc

ctcacacatg

aactgcctct
gaaggtggat
caaggacagc
acacaaagtc
cttcaacagg
atggtttgtt
aaatactatt
aatcagaatg
atatttgaac
tcaaatatat
aacaatcaac

tacaccaatt

agactaatta
ccttgtcgcet
gctggtgaag
cagttacaat
tatttatccce
gactgcagac
ctctgecggte
ctggggcgca
cccecetggea
caaggactac
cgtgcacacc
gaccgtgccc
cagcaacacc

cccaccgtgce

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1214

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ccagcacctg
accctcatga
gaccctgagg
aagccgcggyg
caccaggact
gcccccatceg
actcttccac
aagggatttt
aattacaaga
cttactgttg
gaagctcttc
gtcgttaaaa
cttgtagaag
ggtgtaatgt
actagacatg
tcttttgcca
attaataatg

actaatttta

aactcctggg
tctccecggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catctaggga
atccatctga
ctactccacc
ataagtccag
ataatcatta
tgcttctteg
agcttaatta
aattcattta
aagacctgcc
caactttata
gaaatatcag

tatcatcccc

20158

gggaccgtca
ccctgaggte
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
tgagcttact
catcgccgtg
agttcttgat
atggcagcaa
tactcaaaag
tctcctattt
atcgttgttg
cataagtgga
gcgtacaatt
agtggttaat
ttatcgaaat

tttgataaat

gtcttcctet
acatgcgtgg
gacggcgtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccaag
gaatgggaat
tctgatggat
ggaaatgtgt
tccectttete
ataatatggt
ttatgaaata
gtcagaatca
gtcttatatt
atagctcaaa
tcattaacaa

gatagtacac

-95-

tccceccaaa
tggtggacgt
aggtgcataa
tcagcgtcct
tctccaacaa
ctagggaacc
tttctcttac
ccaacggaca
ccttectttet
tctcttgttce
tttctectgg
ttgttattgt
ctatttgtat
gaatgtttcc
tgaacaacta
tatatggtca
tcaacttaac

caattaggaa

acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agccctccca
acaagtgtac
ttgtcttgtg
accagagaac
ttattccaag
tgttatgcac
aaagtgagac
taattttgtt
gagatgaact
tccataacta
aaattgaaca
agttcaatag
gttattaact

ggagaattc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1919





