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(57) Sang ché dé cap dén phuong phap tao ra hat twong ty picomavirut (PVLP) ¢ thuc vét.
Phuong phap niy bao gdm viéc dua axit nucleic thir nhat va axit nucleic thi hai vao thyc
vat, bd phan cua thyc vat hoac té bao thuc vat. Axit nucleic thit nhét bao gém vung diéu
hoa thtr nhét hoat dong ¢ thuc vat dugc lién két theo cach hoat dong duoc véi trinh tu
nucleotit ma hoa polyprotein. Axit nucleic thir hai bao gom ving diéu hoa tht hai hoat
dong ¢ thuc vat va lién két theo cach hoat dong dugc vdi trinh ty nucleotit ma hod mot
hodc nhiéu proteaza. Thuc vat, by phan cua thuc vat, hodac té bao thuc vat dugc u trong cac
diéu kién ma cho phép biéu hién axit nucleic, nhd d6 tao ra PVLP. Sang ché ciing dé cap
dén PVLP bao gdm polyprotein. Sang ché ciling dé cap dén ché pham chira PVLP va khang
thé da dong duoc tao ra bang cach sir dung PVLP nay.
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Linh vue k¥ thuit dwoc dé cip

Séang ché d& cap dén phuong phéap tao ra protein cdu tric picornavirut & thuc vat.
Cu thé hon 13, sdng ché ciing d& cap dén phuong phép tao ra hat twong ty virut bao gém
protein cau tric picornavirut & thuc vat.
Tinh trang k§ thuit ciia sang ché _

Picornavirut 14 ARN virut soi dwong khong boc nhé ma c6 thé gay ra mot khoang
rong cac biéu hién 1am sang & con ngudi va dong vat. Dua trén nhiéu dic tinh bao g@)m
tinh twong dong trinh ty va tinh nhay axit. Picornavirut dugc tach thanh nhidu chi trong sb

ching 1a nhi€éu mam bénh quan trong cuia con nguodi va dong vat.

Picornavirut c6 nucleocapsit trin. Capsit 1 su sép xép ctia 60 doan khoi du trong
cdu tric hai muoi mat duoc dong goi mit cach chit ché. Mdi doan khoi dau goém c6 4
polypeptit d& duoc biét dén nhu VP (protein virut) 1, 2, 3 va 4. VP2 va VP4 polypeptit c6
nguén géc tir mot tién chét d& duoc biét dén nhu VPO, ma duoc tach sau khi tiép thu ARN
hé gen virut vao té bao. VP4 dugc dinh vi & phia bén trong ctia capsit. Phu thudc vao kiéu

va murc do khir nudc, hat virut c6 duong kinh ndm trong khoang tir 27 dén 30nm.

Picornavirut ¢6 hé gen ssARN(+) duoc polyadenyl hod mét rinh thing c6 tir 7,1
dén 8,9kb, ma gdbm c6 ORF don ma hoa polyprotein. ARN hé gen virut c¢6 protein virut
(VPg) & déu 5° ctia né thay cho cAu tric ndp nucleotit duge metyl hod. UTR dai & dau 5’
chira vi tri di vao ribosom bén trong (IRES). Viing P1 ma hoa polypeptit cau triic. Céc
vung P2 va P3 ma hoa protein khong ciu tric két hop véi su sao chép. 3° UTR ngén hon
13 quan trong trong viéc tdng hop soi (-). L 13 protein dn dau déu cudi N bd sung c6 mit
trong mdt s6 chi ma c6 thé 13 proteaza (aphthovirut, erbovirut) hodc c¢é chirc nang khéc
(kobuvirut, cardiovirut).

ARN virion 1a lay nhiém va c6 tac dung nhu hé gen va ARN thong tin virut. IRES
cho phép su dich ma truc tiép ciia polyprotein. Polyprotein duge xit ly ban d4u bang (cac)

proteaza virut thanh cac protein tién chit va trudng thanh khéc nhau dé thu dugc protein
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chu truc, replicaza, VPg, va nhidu protein ma cai bién té bao vat chu, cudi ciing dan dén su
tidu té bao.

Enterovirut 71 (EV71) 1a thanh vién cua hg Picornaviridae cia ARN virut sgi don.
N0 cling 1a virut khdng boc va capsit ctia n6 duge cAu trtic tir nhidu protein vé dugc tao ra
nhu céc manh san phdm dich ma virut don 1é. Viéc xt ly polyprotein virut thanh céc thanh
phin cAu triic va khong cAu tric dugce thé hién trén Fig.1 (k§ thuét hién nay). Ving P1 ctia
gen polyprotein ma ho4 protein c4u triic trong khi cac ving P2 va P3 mé hoa céc thanh
phén khong cu tric clia virut. Sau khi tich tién chét protein ciu tric P1 (IABCD trén
Fig.1) ra khoi polyprotein boi proteaza virut 2A, tién chét P1 duoc xr Iy thanh c4c capsit
protein VPO, VP1 (manh 1D trén Fig.1) va VP3 (méanh 1C trén Fig.1). Thanh phén 3C va
tién chat 3CD ctia nd — duge ma hod bdi ving P3 — 14 proteaza virut chiu trach nhiém cho
viée xtr 1y tién chét P1 thanh capsit protein. Céc doan khoi dau VPO, VP1 va VP3 tap hop
mot cach tir dong thanh capsit rdng va cac tac gia sang ché da cho rang ARN virut duge
d6ng g6i thanh hat sau khi tap hop hat réng. Su két hop clia capsit rong véi ARN hé gen
dan dén su dich chuyén ciu tric, su tiép thu ARN, sy tach ty xtc tdc VPO thanh VP2
(manh 1B trén Fig.1) va VP4 (ménh 1A trén Fig.1), va su trudng thanh thanh 1508 virion
dn dinh. Cac capsit rdng, chira tién chit VPO khong tach, dugc tim thiy mot cach thong

thudng trong qué trinh lay nhiém picornavirut.

Viée san xudt EV71 VLP & té bao con tring da thu duoc tir sy bidu hién ddng thoi
ctia protein tién chét P1 véi 3CD proteaza (Hu et al., 2003, Biotechnology Letters 25: 919-
925). Viéc st dung vecto baculovirut don 1¢ dé tao ra P1 va 3CD duoc md ta béi Chung et
al. (2008, Vaccine 26: 1855-1862). Cac nghién ctru mién dich & chudt da thé hién réng
EV71 VLP duoc tinh ché tao ra su bao vé dbi vi su thir thach bing cac lidu gay ché cua

virut.

VP1 protein tit EV71 d& duoc tao ra & qua ca chua chuyén gen va cho chu6t &n véi
qué chuyén gen chita VP1 din dén sy phat trién IgA phan dic hiéu VP1 va IgG huyét
thanh (Chen et al., 2006, Vaccine24: 2944-2951).

Protein tién chit P1 va proteaza 3C cua virut gdy bénh chén va miéng (FMDV)
duoc bidu hién ddng thoi & co linh ling chuyén gen (Dus Santos et al. 2005, Vaccine 23:

1838-1843). C6 linh ling duoc bién nap mot cach bn dinh véi vecto don 16 bao gdm ving
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hé gen ciia FMDV P1 (1A, 1B, 1C, 1D), 2A, 16 gbc axit amin thtt nhét ¢6 dau cubi N cta
2B, trinh tw ddy du cia 3B1, 3B2, 3B3, 3C va 16 gbc axit amin du tién c6 dau cudi N clia
3D. Tinh mi2n dich cua protein tho chiét tir thuc vt chuyén gen dugc chting minh béang
viéc ding trong bung & chudt Balb/c. Chudt dugce giy mién dich cling duoc bao vé khang
lai thir thach FMDV gy chét. Mitc biéu hién khang nguyén 13 thip dbi véi muyc dich thuc
tién.

Pon yéu ciu cip bing Argentina s6 AR078257 boc 16 thuc vat chuyén gen biéu
hién capsit virut rdng, trong d6 thuc vat chuyén gen bao gdm trong hé gen ctia né cu tric
ADN mi ho4 polypeptit tién chét P1 dugc lién két voi 2A proteaza tu xtic tac. CAu tric
ADN con c6 thé chira manh protein 2B dugc gén vao trinh tu ma ho4 3C proteaza lién két
v&i manh trinh ty ma hod manh protein 3D.

Bian chét ky thuat ciia sing ché
Sang ché ciing dé cip dén viée tao ra protein cdu tric picornavirut & thuc vét. Cu
thé hon 13, sang ché ciing dé cap dén viéc tao ra hat twong tu virut bao gbm protein ciu

tric picornavirut & thuc vat.

Do d6, sang ché d& xuit phuong phap (A) tao ra hat twong tu picornavirut (PVLP)
& thuc vat, phuwong phép nay bao gdm céc budc:

a) dua axit nucleic thir nhét bao gém vung diéu hoa tht nhét hoat dong & thuc vat
lién két theo cach hoat dong dugc voi trinh tu nucleotit ma hoa mét hogc nhiéu
polyprotein picornavirut, vao thuc vat, hodc bo phan cua thuc vat,

b) dua axit nucleic thir hai bao gdm viing diéu hoa thit hai hoat dong & thyc vat va
lién két theo cach hoat d6ng duoc véi trinh twr nucleotit thit hai ma hod mot hodc nhiéu
proteaza;

¢) U thuc véat, bd phéan cta thuc vat trong cac diéu kién ma cho phép biéu hién axit
nucleic tht nhét va tht hai, nhd d6 tao ra PVLP.

Sang ché ciing d& xuit phuong phép (B) tao ra hat tuong tu picornavirut (PVLP),
phuong phap ndy bao gdm cac bude:

a) cung cép thuc vat, bd phan cta thuc vat, hodc té bao thuc vat bao gém axit

nucleic th nhat bao gdbm ving didu hoa tht nhit hoat dong & thuc vat lién két theo cach
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hoat ddng dugc véi trinh tu nucleotit thu nhit ma ho4d mdt hodc nhiéu polyprotein
picornavirut va axit nucleic thi hai bao gém vung didu hoa thi hai hoat dong & thuc vat
lién két theo cach hoat dong dugc véi trinh tw nucleotit thir hai ma hoa mét hozc nhiéu

proteaza,

b) u thuc vat, bd phan cia thuc vat, hodc té bao thuc vat trong cac diéu kién ma cho

phép biéu hién axit nucleic, nhd d6 tao ra PVLP.

Ving diéu hoa thir nht hoat dong & thuc vat, va viing diéu hoa thit hai hoat dong &

thuc vat c6 thé 1a giéng nhau hodc khéac nhau.

Hon nita, trong phuong phép (A) hodc (B), ty 1& phan trim ctia axit nucleic thir nhét
véi axit nucleic thir hai duoc dua vao thuc vat, bd phan cua thuc vat, hodc té bao thuc vat

c6 thd ndm trong khoang tir 95%:5% dén 50%:50%, hodc tir 20:1 dén 0,5:1.

Séang ché ciing bao gdm céc phuong phap (A) hogdc (B) nhu duge md ta trén day,
trong d6 trinh tu axit nucleic thir nhét bao gdm ving didu hoa thir nhét duoc lién két theo
cach hoat dong dugc vai mot hodc nhiéu hon mot ving ting cudng comovirut, trinh tur
nucleotit ma hod polyprotein, va mt hodc nhiéu hon mdt geminivirut yéu t6 khuéch dai,
va axit nucleic thtr ba ma hod geminivirut replicaza dugc dua vao thyc véat hodc by phan
ctia thuc vat. Mot hodc nhiéu hon mot ving ting cudng comovirut cd thé 12 comovirut
UTR, vi du, virut kham cay dau diia co thé dich ma (CPMV-HT) UTR nhu CPMV-HT 5°,
3"UTR, hoic t& hop cia chiing. Mét hogic nhidu hon mt yéu t6 khuéch dai geminivirut ¢
thé duoc chon tir viing trong gen dai ctia virut lun vang ddu (BeYDV LIR), va ving trong

gen ngin BeYDV (BeYDV SIR).

Céc phuong phap nhu duge md ta trén day (Phuong phap A) cling c6 thé bao gdm

viéc dua trinh ty axit nucleic khac ma hod gen ngén chin viéc cdm, vi du HcPro hodc p19.

Céc phuong phép nhu duge md ta trén day (Phuong phap B) cling c6 thé con bao
gém vi€c cung cAp thuc vat, bd phan cuia thuc vat hodc té bao thuc vét bao gém trinh tu

axit nucleic khac mi hod gen ngin chén viéc cadm, vi du HcPro hodc p19.

Séang ché ciing bao gdm phuong phép (A) nhu dugc md ta trén déy, trong d6 &
budc dua vao (budc a), axit nucleic duge biéu hién mdt cach tam thoi & thuc vat. Theo
cach khac, & bude dua vao (budc a), axit nucleic dugc biéu hién mot cach on dinh & thue

vat.
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Céc phuong phap (A) va (B) nhu duoc mb ta trén day con c¢d thé bao gdm budc thu
hoach thyc vét va tinh ché PVLP.

Sang ché bao gdm dugc phim bao gdm lidu hitu hiéu cia PVLP nhu duge md ta

trén day dé gay ra su dép Gtng mién dich, va chét mang dugc dung.

Sang ché cling bao gdm phuong phép ghy mién dich ddi véi sy lay truyén
picornavirut & d6i tuong, bao gdm viéc cho d6i tuong ding PVLP nhu duge md ta trén
day. PVLP c6 thé dwoc ding cho ddi tugng qua dudng miéng, trong da, trong miii, trong

co, trong bung, trong tinh mach, hodc dudi da.

Sang ché ciing d@ xuét vat lidu thuc vat bao gdm PVLP dugce tao ra bang phuong
phép (A) va/hodc (B) dugc mo ta trén ddy. Vat lieu thuc vat co thé duogc str dung trong
viéc gdy mién dich ddi véi sy 1ay nhidm picornavirut & déi trong. Vat lidu thuc vét cling

¢6 thé duoc tron 14n nhu phan b sung thirc #n.

Bén chét k§ thuat ctia sang ché khong nhét thiét md ta tht ca cac dau hidu ctia sing

ché.
Mo ta vat tat cac hinh vé

Céac dau hidu ndy va cac dau hiéu khéac cuia sang ché s& tré nén rd rang hon dya vao
phin mo ta sau day trong d6 viéc tham chiéu dugc thyc hién dén cac hinh vé& kém theo

trong do:

Fig.1 thé hién phép biéu dién cta ky thuat hién nay vé hé gen picornavirut

(enterovirut 71) va polyprotein xir 1y c4c chét trung gian. (tir trang mang ViralZone)

Fig.2 thé hién phép phén tich thim tach Western vé su biéu hién P1 va xi Iy boi
3CD. Mudi microgam protein chiét tir thuc vat dugc bién nap véi vecto biéu hién dugc
nhan dang trén day dugc nap va duoc dién di trong cac didu kién khong khtr. C4c khang
thé don dong khang VP1 ctia chudt dugc st dung cho viéc phét hién mién dich. Ty 1é nay
cho biét ty 18 ciia P1 (cAu tric 1300 hodc 1301 xem bang 1) v6i 3CD (cau trac 1310, 1311
hodc 1315 xem bang 1) ching Agrobacterium trong huyén phi vi khuin duoc st dung cho

su bién nap. Vi tri dugc mong dgi ctia P1 va VP1 duogc chi dinh.

Fig.3 thé hién viéc sang loc cc chién lwgce bidu hign 3CD dbi véi s tich tu t6i da

ctia VP1. Nam microgam protein chiét tir thuc vt duoc bién nap v6i cac vecto bi€u hién
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duoc nhan dang trén day duoc nap va dugc dién di trong cac diéu kién khoéng khir. Céc
khéang thé don dong khang VP1 cua chudt dugc st dung cho viéc phat hién mién dich. Céc
ty 1€ nay cho biét ty 1& caa P1 (1301) véi 3CD (1310, 1311, 1312 va 1313) chung

Agrobacterium trong huyén pht vi khun dugc st dung d6i voi viée bién nap.

Fig.4 thé hién viéc dénh gid bd capsit EV71. (A) SDS-PAGE dugc nhuém
Coomassie va phép phén tich thdm tich western clia cac phan doan ria giai tir viéc tich
sc ky loai ¢& (SEC) ctia protein chiét tir thuc vat bidu hién déng thai P1 va 3CD (cAutric
1301+1310 (4:0.5)). Dai gia dinh twong tng v&i VP1 trong gen duge nhudém Coomassie
duoc chi dinh. (B) Thir nghiém kinh hién vi dién ttr truyén qua nhudm mau ctia phan doan

rira giai SEC 12. Cot 1a 100nm.

Fig.5 thé hién dic didm ciia EV71 PVLP dugc tinh ché. (A) SDS-PAGE dugc
nhudm Coomassie va phép phén tich thim tach western ctia EV71 PVLP d3 tinh ché. Dai
tuong ng v6i VP1 trong gel duoc nhuém Coomassie duge chi dinh. Cac dai khdc, tuong
tmg theo phan tir lwong v6i EV71 capsit protein khic cling dugc nhan dang. (B) Thu
nghiém kinh hin vi dién tir truyén nhuém mau 4m tinh cia EV71 PVLP dugc tinh ché.
M3u duoc pha lodng 1/100 trude khi thir nghiém. Cot 12 100nm.

Fig.6 thé hién dc diém cua day 479-23-018 bang kinh hién vi dién t.

Fig.7 thé hién phép phan tich kin hién vi dién tit cryo ctia EV71 PVLP dugc chiét
bing phuong phap va quy trinh dugc trg giup enzym, dugc chon bing HIC (day sb 479-
31-020).

Fig.8 thé hién phép phan tich kinh hién vi dién tir cryo cia EV71 PVLP duogc chiét
béng phuong phap chiét co hoc (d6 pH=8,0) kém xi Iy nhiét (day s6 479-32-020).

Fig.9A thé hién 3CD tir ching EV71 HK08 bao gdm axit amin 1549-2193 (SEQ ID
NO: 1), nhu dugc néu trong GenBank ID ADG57603. Fig.9B thé hién 3CD tur ching
EV71 HK08 bao gdm nucleotit 5387 -7321 (SEQ ID NO: 2) dugc néu trong GenBank ID
GQ279369. Fig.9C thé hién 3CD tir chimg EV71 GDFS08 bao gdm céc axit amin 1549-
2193 (SEQ ID NO: 3) nhu dugc néu trong GenBank ID ACI25378. Fig.9D thé hién 3CD
tir ching EV71 GDFS08 bao gdm nucleotit 5387 -7321 (SEQ ID NO: 4) dugc néu trong
GenBank ID FJ194964. Fig.9E thé hién P1 c4c trinh ty axit amin GenBank ID ADG57603
(c4c axit amin 1-862) (SEQ ID NO: 5). Fig.9F thé hién trinh tu P1 nucleotit GenBank ID
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GQ279369 (nucleotit 743-3328) (SEQ ID NO: 6). Fig.9G thé hién trinh tu PVgpl
polyprotein nucleotit tir kidu huyét thanh enterovirut C PV-1 ctia ngudi (GenBank ID
NC_002058 dbi voi hé gen va NP_041277 d6i véi polyprotein: nt 5438-7369) (SEQ ID
NO: 7). Fig.9H thé hién trinh ty axit amin cua polyprotein tir Poliovirut (aa 1566-2209 tir
GenBank ID NP_041277) (SEQ ID NO: 8). Fig.91 thé hién trinh tw nucleotit ctia PVgpl
polyprotein [ Human enterovirus C ] (nt 743-3385 tir GenBank ID NC_002058) (SEQ ID
NO: 9). Fig.9J thé hién trinh tu axit amin cta polyprotein [enterovirut C ctia ngudi]
GenBank ID NP 041277 (aa 1-881 tir GenBank ID NP_041277) (SEQ ID NO: 10).

M0 ta chi tiet sing che
Phan mo ta sau diy md ta cac phuong 4n uu tién.

Sang ché dé cap dén hat tuong tu virut (VLP) bao gdm mot hodc nhiéu protein céu
truc picornavirut (nghia 1a protein tuong tu picornavirut hogic PVLP), va phuong phép tao
ra PVLP & thuc vat hodc & cac bd phan cua thuc vat. Do d6, PVLP co6 thé bao gff)m mot
hodc nhiéu hon mdt protein cAu tric picornavirut. Vidu, PVLP c6 thé bao gém mdt hodc

nhiéu hon mot protein cau tric enterovirut.

Picornavirut cé thd duge chon tir nhém gdém cé Aphthovirut, Avihepatovirut,
Cardiovirut, Enterovirut, Erbovirut, Hepatovirut, Kobuvirut, Parechovirut, Sapelovirut,
Senecavirut, Teschovirut va Tremovirut. Vi du khéng han ché v& picornavirut c6 thé 1a
Enterovirut, vi du Enterovirut 71 (EV71) hodc enterovirut C ctia nguoi (cling duge biét

dén nhu poliovirut).

Sang ché mot phén dé xut phuong phap tao ra VLP, vi du PVLP hodc hat tuong tu
enterovirut & thuc vat. Phuong phép c6 thé bao gdm viée dua axit nucleic thir nhét bao
¢dm ving didu hoa thit nhét hoat dong & thuc vat lién két theo cach hoat dong dugc véi
trinh tu nucleotit thir nhit ma hod mot hodc nhiéu polyprotein picornavirut vao thuc vit,
hodc bd phan ctia thuc vat va dua axit nucleic thir hai bao gém viung diéu hoa thir hai hoat
dong & thuc vat lién két theo cach hoat dong duoc véi trinh ty nucleotit thir hai mé hoa
proteaza. Tiép theo béng viéc u thuc vat hodc bd phan cua thuc vat trong cac diéukién ma

cho phép biéu hién axit nucleic, nhd d6 tao ra PVLP.

Thuét ngit "hat twong tu virut" (VLP), hodc "céc hat twong ty virut" hodc "VLP"

dung d& chi cac cAu triic ma tw tap hop va bao gom mdt hogc nhi€u hon mét protein cau
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trtc, vi du mot hodc nhidu hon mot protein cAu tric picornavirut, hodc mot hodc nhiéu hon
mdt protein cAu tric enterovirut hodc td hop ctia chiing, vi du nhung khong chi gi¢i han &
protein cdu triic VPO, VP1, VP2, VP3, VP4 hoic td hop ciia ching. VLP thudng 1a tuong
tw v& mat hinh thai hoc va vé mit khang nguyén véi cdc virion duge tao ra trong su 1y
truyn, nhung thiéu céc thong tin di truyén da dé sao chép va do d6 1a khong lay nhiém.
VLP c¢6 thé duoc tao ra trong t& bao vat chu thich hop bao gdm t& bao vat chii thuc vat.
Viéc chiét tiép theo tir té bao vat chu va phu thude vao viée phan 1ap va tinh ché tiép trong

céc didu kién thich hop, VLP ¢6 thé duogc tinh ché nhu ciu tric nguyén ven.

Thudt ngit "hat tuong tu Picornavirut" (PVLP), dung dé chi VLP hoic cac VLP bao
gém mot hodc nhidu hon mot protein cAu tric picornavirut. Thuat ngit hodc "hat twong tu
enterovirut" ding dé chi VLP hoic cic VLP bao gdm mét hogic nhiéu hon mét protein cau
tric enterovirut. Vi du vé protein ciu tric picornavirut ¢ thé bao gdm, nhung khong chi
gi6i han & protein ciu tric VPO, VP1, VP2, VP3, VP4, hoic t& hop ctia chiing. Vi du vé
protein ciu tric enterovirut ¢6 thé bao gdm, nhung khong chi gii han & protein cAu tric

VPO, VP1, VP2, VP3, VP4, hoic t6 hop ctia chiing.

Thuét ngft polyprotein c6 nghia 13 protein ma bao gdm mot hodc nhiéu hon mot
protein hogc tién chit protein, ma khi duge xit ly thuy phan protein tao ra mdt hodc nhiéu
protein. Vi du polyprotein c6 thé bao gém mot hodic nhiéu hon mét protein cAu trac. Mot
hodc nhidu protein vi du protein cu tric, trong polypeptit ¢6 thé vi du duge tach bang cac
vi trf tach, vi du vi tri tAch proteaza. Vi du khong han ché d6i v6i “polyprotein” 1a tién chét
protein c4u tric P1 ciing dugc dung d8 chi “ving P1”. Ving P1 dugc x4c dinh nhu phén
polyprotein picornavirut ma tao ra “protein ciu tric” hodc “protein v6” vi du VPO, VP1,
VP2, VP3, VP4 hoic tb hop cuia chung. Cac vi du khong han ché vé& picornavirut P1, hoic
méanh P1 ma c6 thd duoc sit dung theo sang ché bao gbm P1 tir enterovirut vi du

enterovirut 71.

Vidu vé vung P1, ma khong dugc xét dén lam gi6i han, 13 trinh tu axit amin dugc
néu trong GenBank ID ADG57603 bao gdm céc axit amin 1-862 (SEQ ID NO: 5) hodc
trinh tu c6 it nhit khoang tir 90 dén 100% trinh tu twong trr véi nd, bao gdm ty 1¢ phin
tram tuong tu bAt ky nam trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100% trinh tu trong tu v&i n6. Hon nita, vi du khong han ché v& trinh tu nucleotit ma hoé
vung P1 duge néu trong GenBank ID GQ279369 bao gdm nucleotit 743-3328 (SEQ ID
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NO: 6) hoic trinh tu ¢6 it nhit khoang tir 90 dén 100% trinh ty twong tu véi nd, bao gdm
ty 18 phin trim tuong tu bit ky nim trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, 100% trinh ty trong tw v6i né.

Vi du khéc vé ving P1, ma khong dugc xét dén 1am gidi han, 13 trinh ty axit amin
dwoc néu trong GenBank ID NP_041277 bao gdm céc axit amin 1566-2209 (SEQ ID NO:
8) hoic trinh tur ¢6 it nhét khoang tir 90 dén 100% trinh ty tuong tw v6i né, bao gdm ty 18
phn trim bAt ky twong tw nim trong khodng nay, nhu 90, 91, 92, 93, 94, 95, 96, 97, 98,
99, 100% trinh tu twong ty véi nd. Hon nita, vi du khong han ché vé trinh tu nucleotit ma
ho4 ving P1 dugc néu trong GenBank ID NC_002058 bao gdm nucleotit 5438-7369 (SEQ
ID NO: 7) hodc trinh t ¢6 it nhét khoang tir 90 dén 100% trinh tu tuong tw v6i nd, bao
gdm t 18 phén trim bét ky twong ty ndm trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96,
97, 98, 99, 100% trinh tu twong tu v4i nd. Theo vi du khac ma khong duoc xét dén lam
gi6i han viing P1 c6 trinh ty axit amin dugc néu trong GenBank ID NP_041277 bao gdm
céc axit amin 1-881 (SEQ ID NO: 10) hogc trinh tu c6 it nhét khoang tlr 90 dén 100%
trinh tu twong tu véi no, bao gém ty 1€ phén tram bét ky tuong ty ndm trong khoang nay,
nhu 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% trinh ty twong ty v6i nd. Hon nita, vi du
khong han ché v& trinh ty nucleotit ma hoa ving P1 dugc néu trong GenBank ID
NC 002058 bao gbm nucleotit 743-3385 (SEQ ID NO: 9) hodc trinh tu c6 it nhét khoang
tir 90 dén 100% trinh tu tuong tu v6i nd, bao gdm ty 16 phin trim bét ky twong tu ndm
trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% trinh tw twong tu v&i
no.

“Polyprotein picornavirut” ding d chi tt ca hoiic mdt phin polyprotein
picornavirut dugc phan l4p tir picornavirut, c6 mat trong ching picornavirut xuét hién tu
nhién hodc bién thé bat ky hodc phan lap, vi du polyprotein enterovirut. Tuong tu, “protein
cAu tric picornavirut” cé thé dung dé chi tit ca hoic mot phin protein cAu tric
picornavirut dugc phén 18p tir picornavirut, c6 mit trong chung picornavirut xut hién tur
nhién hodic bién thé bat ky hodc phén 1ap, vidu cAu tric protein enterovirut, vi du thu duge
tir poliovirut hoic enterovirut 71. Do d6, thuat ngit “polyprotein picornavirut” va “protein
cAu tric picornavirut” va twong tu bao gdm c4c bién thé xuat hién tw nhién ciia polyprotein
picornavirut, protein cAu triic picornavirut, hodc td hop ctia chting, dugc tao ra béng viée

d6t bién trong vong doi clia virut hodc duoc tao ra trong sy ddp g v6i ap luc lua chon
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(vi du, liéu phap didu tri dugc chat, sw kéo dai tinh huéng kich thich ciia t& bao vat chu
hozc tinh 14y nhiém, v.v). Thuat ngft “polyprotein picornavirut” con bao gbm “polyprotein
enterovirut” va “ciu tric protein enterovirut” va tuong tu bao gdm céc bién thé xuit hién
tu nhién ctia polyprotein enterovirut, cAu tric protein enterovirut, hodc t5 hop cia chiing,
duoctaora b%mg viéc dot bién trong vong doi cua virut hodce dugc tao ra trong su dap Gng
v6i ap luc lua chon (vi dy, liéu phap didu tri dugc chét, sy kéo dai tinh huéng kich thich
cta té bao vat cht hoic tinh 14y nhidm, v.v). Thuit ngit “polyprotein picornavirut” cling c6
thé bao gdm “poliovirut polyprotein” va “poliovirut protein cAu tric” va tuong tu bao gdm
céc bién thé xuit hién tyu nhién cta polyprotein poliovirut, cu triic protein poliovirut,
hodc td hop ctia chung, dugc tao ra béng viéc dot bién trong vong dodi cuia virut hodic dugc
tao ra trong su dap ing véi ap luc luc chon (vi du, liéu phap didu tri dugc chét, su kéo dai
tinh hudng kich thich ctia té bao vét chit hogc tinh 1dy nhidm, v.v). Nhu ngudi c6 hiéu biét
trung binh vé linh vic nay thiy dugc, nguyén thé va bién thé ciia polyprotein picornavirut,
enterovirut hodc poliovirut hodc picornavirut, cAu tric protein enterovirut hodc poliovirut

cling ¢6 thé duoc tao ra bang cach st dung céc k§ thuat tai t6 hop.

Polyprotein c6 thé bao gdm mdt hodc nhiéu protein c4u tric vi du capsit protein.
Céc vi du khong han ché vé protein ciu tric picornavirut hodc capsit protein 1 protein
picornavirut VPO, VP1, VP2, VP3 va VP4 va manh VPO, VP1, VP2, VP3 va VP4. Cac vi
du khong han ché vé& VPO, VP1, VP2, VP3 va VP4, hoic manh cua VPO, VP1, VP2, VP3
va VP4 protein ma c6 thé duoc st dung theo séng ché bao gdm VPO, VP1, VP2, VP3 va
VP4 protein tit enterovirut, vi du poliovirut hodc enterovirut 71. Hon nita, chu tric
polyprotein protein, hodc t6 hop ctia ching c6 thé 12 vi du tir chiing enterovirut 71 HK08
hodc ching GDFS08. Theo vi du khéng han ché khc, cu trtic polyprotein protein hogc t

hop cuia chiing c6 thé 1a tir enterovirut C cta ngudi, ciing duoc biét dén 1a poliovirut.

Trinh tu axit amin twong tu hodc gidng nhau cé thé duoc tinh toan bang cach sir
dung chuong trinh BLASTP va TBLASTN ma dung thuat todn BLAST (cong cu tra ciru
thuat toan qu¥ tich cén ban) 2.0. Cac k¥ thuat dé tinh toén trinh tu axit amin tuong tu hodc
gibng nhau 12 d4 biét dbi v6i ngudi c6 hidu biét trung binh vé linh vuc ndy va st dung
thuit toan BLAST dugc mo ta trong 4n phém: ALTSCHUL etal. (1990, J Mol. Biol. 215:
403- 410) va ALTSCHUL et al. (1997, Nucleic Acids Res. 25: 3389-3402).
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Theo séng ché, picornavirut, enterovirut (bao gbm poliovirut) VLP dugc taora &
thue vat, bd phén cta thyc vat hodc té bao thuc vat, b?mg céch biéu hién df“mg thoi axit
nucleic (axit nucleic thir nhit) mi hod polyprotein picornavirut, enterovirut hodc
poliovirut, vi du nhung khdng chi gi6i han ¢ P1, v6i axit nucleic thir hai mé hod proteaza,
vi du picornavirut, enterovirut hodc poliovirut proteaza nhu vi du nhung khong chi gi6i

han & 3CD, va nho d6 tao ra VLP.

Vi du vé proteaza, ma khong dugc xét dén 1am gi6i han, 12 trinh ty axit amin tir
chung EV71 HK08 bao gdm cac axit amin 1549-2193, nhu dugc néu trong GenBank ID
ADG57603 (SEQ ID NO:1). Trinh ty nucleotit dugc néu trong GenBank ID GQ279369
(SEQ ID NO:2) tir nucleotit 5387 dén nucleotit 7321 hoc trinh tw ¢6 it nhit khoang tir 90
dén 100% trinh tu tuong tu véi SEQ ID NO:2, bao gdm ty 18 phin trim bét ky tuong tu
nim trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% trinh tu tuong tu
v6i n6. Vi du khong han ché khéc 13 trinh ty axit amin tir ching EV71 GDFS08 bao gm
ééc axit amin 1549-2193 nhu duogc néu trong GenBank ID ACI25378 (SEQ ID NO:3).
Trinh tu nucleotit dugc néu trong GenBank ID FJ194964 (SEQ ID NO:4), tu nucleotit
5387 dén nucleotit 7321 c6 thé duoc st dung d8 tao ra trinh tu axit amin. Hon nita, trinh
tw ¢6 khoang tir 90 dén 100% trinh ty gidéng v6i SEQ ID NO:4, bao gdm ty 1¢ phan trim
bat ky tuong tu nam trong khoang nay, nhu 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100%
trinh tu twong ty vi no.

Axit nucleic th& nhat va axit nucleic tht hai, c6 thé duoc dua vao thuc vat trong

cung budc hodc cd thé duoc dua vao thuc vat theo trinh tu.
Trinh tu
Vi du khong han ché v& trinh tu ma c6 thé duoc st dung véi sang ché bao gém:
Trinh tu P1 tir Aphthovirut, Avihepatovirut, Cardiovirut, Enterovirut, Erbovirut,
Hepatovirut, Kobuvirut, Parechovirut, Sapelovirut, Senecavirut, Teschovirut va
Tremovirut ¢ thé duogc st dung dé tao ra P1 polyprotein. Theo vi du khong han ché, trinh
tu m& hod P1 polyprotein cd thé 13 tir Enterovirut, vi du Enterovirut 71 hodc enterovirut C

clia ngudi (cling da dugce biét dén nhu poliovirut).

Hon nita, cac vi du khong han ché vé trinh ty ma c6 thé dugc str dung d¢ ma hoa

proteaza dé sir dung nhu dugc mo t trong ban moé ta nay bao gbm trinh ty proteaza 3CD,
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vi du, thu dugc tir Aphthovirut, Avihepatovirut, Cardiovirut, Enterovirut, Erbovirut,
Hepatovirut, Kobuvirut, Parechovirut, Sapelovirut, Senecavirut, Teschovirut va
Tremovirut. Theo vi du khong han ché, trinh tuy mi hoa 3CD proteaza c6 thé 1a tur
Enterovirut, vi du Enterovirut 71 hodc Poliovirut (cling dugc biét dén nhu enterovirut C
cua nguoi).

Céc tac gia sang ché da phat hién ra ring bing viéc dua vao va biéu hién dong thoi
polyprotein va proteaza & thuc vat hodc bd phén ciia thuc vat ma san luong ctia VLP duogc
tao ra c¢6 thé dugc didu bién. Polyprotein va proteaza c6 thé duoc tao ra trén cac ciu tric
axit nucleic riéng r& va biéu hién ddng thoi hoic chiing c6 thé dugc tao ra trén cling cau
triic nhung mdi trinh tu duoc bidu hién theo c4ch khac nhau, néu can, dé t6i uu hoa viéc

san xuit VLP nhu duoc mé ta dudi day.

Thuat ngit “biéu hién déng thoi” c6 nghia 1a hai hoac nhiéu hon hai, trinh tu
nucleotit dwgc biéu hién ¢ khoang ciing thdi gian trong thuc vat, trong cing mé thyc vat
va trong cung té bao & thuc vat. Hon nita, hai hodic nhidu hon hai, trinh tir nucleotit ¢6 thé
can duoc biéu hién trong ciing khoang té bao nhu, vi dy, mang ludi ndi chét, b may
Golgi, thé khong hop bao, xytosol, ti thé, lap luc, peroxysom. Trinh ty nucleotit khong can
phai duoc bidu hién & cing thoi gian chinh x4c. Tt hon 1, hai hogc nhiéu trinh tu
nucleotit dugc biéu hién theo cach sao cho céc san phdm duoge ma hod cé co hdi twong téc.
Vi du, proteaza c6 thé duge biéu hién trude hogc trong khoang thdi gian khi polyprotein
duoc bidu hién sao cho viée tach polyprotein vio cAu tric protein c6 thé dat duoc. Hai
hoiic nhidu hon hai trinh tw nucleotit c6 thé duoc biéu hién ddng thoi bang cach st dung
hé biéu hién tam thoi, trong d6 hai hozic nhiéu trinh ty dugc dua vao thuc vat & khoang
ciing thoi gian trong céc diéu kién ma ca hai trinh ty duoc biéu hién. Hai hogc nhiéu hon
hai trinh tu c6 thé c6 mit trén céc ciu tric khac nhau va viée biéu hién déng thoi doi hoi
viéc dua vao ciia mdi trong s6 cac cAu triic vao thuc vat, bd phan cuia thuc vat hodc té bao
thuc vat, hodic hai hodc nhidu hon hai trinh tu ¢6 thé c6 mat trén mot cu tric va cAu trac
duoc dua vao thuc vat, bd phan cta thuc vat hoac té bao thuc vat.

Theo cach khac, thuc vat bao gém mdt trong s6 céc trinh tu nucleotit, vi du trinh tu
mé hoa proteaza c6 thé dugc bién nap, mot cach tam thoi hodc theo céch dn dinh, véi trinh
trr b6 sung ma hoa polyprotein. Trong trudng hop nay, trinh tu mi hoa proteaza cé thé

dugc biéu hién trong mé mong mudn, trong giai doan phat trién mong muon hodc su bicu
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hién cua né c6 thé dugc cam tng bing cach sir dung doan khéi dau c6 thé cam tng va
trinh tu bd sung ma hod polyprotein c6 thé dugc biéu hién trong cac diéu kién tuong tu va
trong ciing mo, dé bao dam réng cac trinh tu nucleotit dugc biéu hién déng thoi. Ngoaira,
trinh tw ma hod polyprotein c6 thé duoc bién nap, theo cich tam thai hodc theo céch 6n
dinh, v6i trinh tu bd sung mi hoa proteaza. Trong trudng hop nay, trinh ty ma hod
polyprotein c6 thé dugc biéu hién trong mé mong mudn, trong giai doan phét trién mong
mudn hodc sy bidu hién ctia n6 c6 thé duge cam tmg bing cach str dung doan khéi dau cé
thé cam tng va trinh ty b sung ma hod proteaza c6 thé duoc biéu hién trong cac didu kién
tuong ty va trong cung mo, @8 bao dam ring cac trinh tur nucleotit dugc biéu hién ddng
thoi. '

Nhu c6 thé thiy trén cc Fig.2 va 3, muc két tu VLP & thuc vat, bd phén cua thuc
vat hodc t& bao thuc vat, bi tac dong béi ty 1& cua Agrobacterium chira polyprotein voi
Agrobacterium chita proteaza dugc thAm nhép vao thyuc vat, bo phan ctia thyc vat hodc té
bao thuc vat. Ty 1€ ctia Agrobacterium chira polyprotein véi chira proteaza co thé nam
trong khoang vi du tir 20:1 dén 0,5:1 (polyprotein:proteaza), hodc lugng bat ky gitra
chiing, vi du khoang 20:1, 18:1, 16:1, 14:1,12:1,10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1,
1:1, 0,5:1 (polyprotein:proteaza), hoic lugng bét ky giita ching.

Ty 18 ctia polyprotein véi proteaza c6 thé dugc thay d6i vi du bang cach dua cic ty
18 khac nhau ctia Agrobacterium chira axit nucleic thtt nhat v&i Agrobacterium chira axit
nucleic tht hai vao thuc vat, bd phén cia thuc vat hodc té bao thuc vat. Theo cach khéc,
néu polyprotein va proteaza c6 mit trén cing cAu trac va do d6 duogc dua vao clng
Agrobacterium, ching co thé duoc biéu hién mdt cach khac nhau trong thue vét, bd phan
ctia thuce vat hodc té bao thuc vét bang cach str dung cac doan khoi d4u thich hop sao cho
ty 16 mong mubn ctia polyprotein véi proteaza thu dugc.

Do d6, séng ché ciing @& xuét phuong phép lam ting san luong san xuét PVLP
béng viéc didu bién ty 18 gifra axit nucleic thir nhat va thir hai.

Theo mot phuong éan, ty 1€ phén trim ctia Agrobacterium chita proteaza c6 thé ndm
trong khoang tir 0,5% dén 50% tng Agrobacterium dugc tham nhi&m hoc luong bt ky
gitta chiing. Vi du, ty 1& phén trim ctia Agrobacterium chira proteaza c6 thé bang 0, 1%,

2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%,
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19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%,
34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%,
49% hoac 50% hoc luong bat ky gitta chung.

Ty 1& phan trim ciia Agrobacterium chira polyprotein v&i Agrobacterium chia
proteaza c6 thé bing tir 95%:5% dén 40%:60% tong Agrobacterium dugc thdm nhiém
hodc lwong bét ky gifta chiing. Vi du ty 18 phan trim ctia Agrobacterium chira polyprotein
nim trong tdng lwong cia Agrobacterium dugc thim nhidm c6 thé bing 99%, 98%, 97%,
96%, 95%, 94%, 93%, 92%, 91%, 90%, 89%, 88%, 87%, 86%, 85%, 84%, 83%, 82%,
81%, 80%, 79%, 78%, 17%, 16%, 75%, 74%, 13%, 72%, 71%, 70%, 69%, 68%, 67%,
66%, 65%, 64%, 63%, 62%, 61%, 60%, 59%, 58%, 57%, 56%, 55%, 54%, 53%, 52%
hodc 51%. Vi duy, ty 16 phin trim ctia Agrobacterium chtra polyprotein v&i Agrobacterium
chira proteaza c6 thé ndm trong khoang tir 50%:50% dén 95%:5%, hoic ty 18 phan trim
bat ky ndm trong khoang nay hoic ty 1& phan trim b4t ky nim trong khoang tir
Agrobacterium chita polyprotein dén Agrobacterium chira proteaza c6 thé bang 50%:50%,
55%:45%, 60%:40%, 65%:35%, 70%:30%, 75%:25%, 80%:20%, 85%:15%, 90%:10%,
95%:5%, hodc ty 18 phan trim bat ky gitta chiing.

Su biéu hién cta trinh ty nucleotit thi nhét va thi hai trong té bao thuc vét tao ra
VLP, va VLP ¢6 thé dugc st dung vi du @& tao ra khang thé ma c6 kha ning gin két
protein virut vi du protein cdu triic picornavirut, bao gbém nhung khong chi gi6i han &
VPO, VP1, VP2, VP3 va/hoic VP4. VLP, khi duoc ding cho dbi tugng, gy ra dp ting

mién dich.

Nhu duoc mé t& hon nita du6i day, ty 16 ctia polyprotein v6i proteaza con c6 thé
duoc thay dbi vi du bing cach biéu hién theo cach khac nhau polyprotein va proteaza. Sur
biéu hién c6 thé dugc thay dbi bang cach diéu bién vi du sao chép, phién mé, dich ma hodc
t4 hop ctia chiing, cta polyprotein, proteaza, hogic ca protein va proteaza. Vi du vé céc
nhan t6 didu hoa khéac nhau, bao gém cac doan khoi dau, yéu t6 khuéch dai, doan ting
cudng hodc t6 hop cia ching, c6 thé duoc st dung ngoai viée thay dbi ty 18 cua
Agrobacterium chira polyprotein v&i Agrobacterium chita proteaza duoc thAim nhiém nhu
duoc md ta trén day. Tap hop thir nht hodc t8 hop ctia cac nhan td didu hoa cé thé duge
stt dung d& didu hoa su sao chép, phién ma hozc t6 hop clia ching, cta axit nucleic thir

nhét va tap hop tht hai hodc t8 hop ciia céc nhan t diéu hoa c6 thé duge st dung dé didu
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hoa su sao chép, phién ma hoic td hop cia chiing, ctia axit nucleic thtt hai. Tép hop thir
nhat hogic t6 hop cta cac nhan t§ diéu hoa 13 khac véi tap hop thtt hai hogc t6 hop ctia cac
nhan t didu hoa va cho phép su biéu hién khéc nhau ctia axit nucleic thl’l"nhét va thtr hai
@& cho phép didu bién ty 18 ctia polyprotein:proteaza in vivo. Vi dy, ma khong duoc xét
dén 1am gi6éi han, mot tAp hop hodc td hop cta cdc nhan t8 diu hoa, vi du tap hop thir
nhAt, c6 thé bao gdm yéu t§ khuéch dai vi du yéu t6 thu dugc tir BeYDV, trong khi yéutd
khuéch dai, vi du cac yéu t thu duge tt BeYDV, c6 thé khong c6 mit trong tap hop khac
hoic t6 hop ciia cac nhan t6 diéu hoa, vi du tip hop thit hai. Theo cach khéc, tap hop thir
hai ¢6 thé bao gdm yéu t6 khuéch dai (vi du yéu t6 thu duge tir BeYDV), trong khi yéutd
khuéch dai (vi du yu té thu dugc tir BeYDV) c6 thé khong c6 mit trong tap hop thi nhét
hoic t6 hop cua cac nhan td diéu hoa. Theo cach tuong tu, cudng dd cta cdc doan khai
dAu c6 thé khac nhau gifta tAp hop thi nhét va tap hop thir hai hogc t6 hop ctia céc nhan t6
didu hoa, hosc mdt trong s6 cac doan khai ddu c6 thé cam ung va cAu tir khéc, sao cho su

biéu hién khac nhau gifta polyprotein véi proteaza la dat duoc in vivo.
Kich c&

Viéc xut hién ctia VLP ¢6 thé duoc phat hién bang céach sir dung phuong phap
thich hop bét ky, vi du, sucroza gradient hodc sic khi loai ¢&. VLP c6 thé duoc danh gid
dbi véi cu trac va kich ¢ boi, vi du kinh hién vi dién tir hoic sic ky loai c&.

Déi véi viee sic ky loai ¢d, tdng protein c6 thé hoa tan c6 thé duoc chiét tir md
thuc vat b%mg viéc tao déng nhét (Polytron) miu vat liéu thuc vat dugc ép dong lanh trong
chit d&m chiét va vt liéu khong thé hoa tan dugc loai bo bang viéc ly tim. Nong d6 ctia
chat két tua tro gitip PEG ciing c6 thé c6 1oi. VLP ciing c6 thé dugc tao ra bang cachtaora
th nguyén sinh hoic phan doan thé nguyén sinh bang céch st dung céc phuong phéap
duoe mo ta trong cong bd don qudc té s6 WO 2011/035422. Protein ¢6 thé hoa tan duoc
dinh luong va dich chiét dugc chuyén qua cot Sephacryl™, vi du cdt Sephacryl™ S500.
Dextran 2000 xanh c6 thé duoc st dung 1am tiéu chudn dinh c8.

Ménh vun té bao c6 thé duogc loai bd béng viéc ly tam. Sau d06, dich chiét ly tAm c6
thé duoc loc. Khong mudn bi rang bude béi Iy thuyét, cac tic gia séng ché da cho ring
budce loc hodic cac bude loc ¢6 thé loai bo cac chét rin trong huyén phi, 1am giam ganh

ning sinh hoc va 1am én dinh va quy dinh dich chiét trudc khi tinh ché tiép. Do kich c&
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cta chung, PVLP c6 thé dugc tinh ché hon nita bang céach st dung viéc loc dong tiép
tuyén (TFF). Khong mubn b rang budc béi 1y thuyét, TFF loai trir mdt cach hitu hiéu va
theo cach chon loc cac protein c¢6 thé hoa tan c6 phan ti lugng thap hon duoc tim thiy
trong dich chiét sach, bao gdm enzym dugc st dung cho qua trinh polyme hod khir vich té
bao. Hon nita, buée TFF cling ¢6 dic VLP va cho phép trao dbi chat dém trong khi chuén
vi séc ky. Budc TFF ¢6 thé dugc tiép theo boi vai budc sic ky, vi du trao ddi anion, trao
dbi cation, séc ky tuong téc ky khi (HIC) va/hodic i luc gia. Cac bude TFF bd sung ¢6 thé
duoc bd sung vio sau budc sic ky. Tiép theo séc ky va/hogic TFF, cac phan doan c6 thé
duoc phan tich hon nita bing thdm tach mién dich dé x4c dinh thanh phan protein ctia

phan doan.

Phén doan riéng biét ¢6 thé vi du 1a dich ndi (néu dugc ly tim, sa lang hodc két
taa), hodc phén loc (néu duoc loc), va duoc lam giau d61 véi protein, hogic protein siéu cAu
tric, nhu vi du hat phén tir lugng cao, bac cao hon hodc VLP hoan chinh. Phén doan riéng
biét con 6 thé duoc xtt 1y dé phan 1ap, tinh ché, c6 dic hodc td hop cua ching, cac
protein, protein si€u cAu trac hoic hat bac cao hon bang, vi du, cac budc ly tim b sung,
két taa, budc sic ky (vidu sic ky loai c8, trao ddi ion, 4i luc), loc dong tiép tuyén hodc tb
hop ctia chiing. Sy ¢ mit ctia cac protein dugc tinh ché, protein sidu cAu trac hodc hat bac
cao nhu VLP, ¢6 thé dugc xdc nhan béi, vi du, phan tich Western nguyén thé hoic SDS-
PAGE bing cach str dung khang thé phat hién thich hop, dién di mao dan, kinh hién vi
dién tir hogic cac phuong phap khac bat ky nhu s& 1 13 rang d6i v6i ngudi c6 hidu biét
trung binh vé linh vuc nay.

Fig.4A thé hién vi dy v& profin rira giai ctia phép phén tich séc ky loai c& ciia chiét

pham thue vat chira PVLP. Trong truong hop ndy, cac VLP bao gbm enterovirut EV71
capsit, rira giai trong cac phan doan 9 dén khoang 14, dinh trong phan doan 12.

Céc VLP c6 thé duoc tinh ché hodic dugc chiét bang céch sit dung phuong phap
thich hop bat k¥ vi du chiét hoa hoc hodc hod sinh. Céc VLP ¢ thé tuong ddi nhay ddi voi
viéc 1am kho, nhiét, d pH, chat hoat dong bé mit va chét ty rira. Do d6, né c6 thé 1 hiru
ich dé st dung cac phuong phap ma 1am ti da hod san luong, giam thiéu s nhiém ban
ctia phan doan VLP véi céc protein té bao, duy tri tinh nguyén ven cia protein hodc VLP
va cac phuong phap néi léng vach té bao dé giai phong protein hodc VLP. Vi du, cac

phuong phap ma tao ra thé nguyén sinh va/hoic té bao trdn c6 thé duogc st dung (xem vi
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du WO 2011/035422) dé thu dwoc VLP nhur dwgc m6 ta trong ban mo ta nay. Viéc 1am
giam thidu hoic loai trir viée st dung chét téy rira hodc chét hoat dong bé mit nhu vi du
SDS hoiic Triton X-100 ¢6 thé 1a ¢6 loi dé cai thién san lugng cta viée chiét VLP. Sau do,
céc VLP c6 thé duoc danh gié dbi véi chu tric va kich ¢& bang, vi dy, kinh hién vi dién ttr

hoic séc ky loai ¢& nhu duge ké dén trén day va duge cho vao siéu ly tdm phan tich.

Kich ¢& (nghfa 1a dudng kinh) ctia cic PVLP dugc x4c dinh trén day, c6 thé dugc
do vi du bing cach tan sc anh sang dong hoc (DLS) hoic k¥ thuat kinh hién vi dién ttr
(EM), thudng nim trong khoéang tir 20 d&&n 50nm, hoic kich c& bt ky gitta ching. Vi du,
kich ¢& cua chu triic PVLP nguyén ven c6 thé nim trong khoang tir 25nm dén 35nm, hogic
kich ¢ bét ky gifta ching hodc tir 20nm, 21nm, 22nm, 23nm, 24nm, 25nm, 26nm, 27 nm,
28nm, 29nm, 30nm, 3 1nm, 32nm, 33nm, 34nm, 35nm, 36nm, 37nm, 38nm, 39nm, 40nm,
41nm, 42nm, 43nm, 44nm, 45nm, 46nm, 47nm, 48nm, 49nm, 50nm, hodc kich c& bét ky
gifta chung.

PVLP ¢6 thé duoc tdng hop & lugng dén 2g/kg khéi lwong twoi cia thuc vat,
tuong Ung véi khoang 40% téng ham lugng protein cta thuc vat. Vi dy, nhu dugc mo ta
trong ban md ta ndy, lwong VLP tdng hop c6 thé nim trong khoang tir 10mg dén 2,0g/kg
khéi lwong tuoi hoidc lugng bit ky gitta ching, nhur 10, 20, 30, 40, 50, 60, 70, 80, 90, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 275, 300, 325,
350, 375, 400, 425, 450, 475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 725, 750, 775,
800, 825, 850, 875, 900, 925, 950, 975, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700,
1800, 1900 hodc 2000mg/kg khdi lwong twoi hodc lugng bt ky gifta ching.

Vit chit

Mot hoic nhidu hon mot ciu triic gen ca sang ché c6 thé dugc biéu hién trong vat
chut thuc vat thich hop bat ky hoiic bd phan cta thuc vét, vi du, mot hodc nhidu 14, than
cung vai mot hodc nhiéu 14 hodc r&, ma dugc bién nap boi trinh tyr nucleotit hodc cac cAu
triic hodc vecto ctia sang ché. Cac vi du vé vt chu thich hop bao gbm, nhung khong chi
gi6i han &, cdy trdng trong nong nghiép bao gdm ¢ linh ling, canola, Brassica spp., ngd,
Nicotiana spp., khoai tdy, nhan sdm, ddu Ha Lan, yén mach, lia gao, ddu tuong, lta my,

lta mach, huéng duong, bong va tuong tu.
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Mot hodc nhidu cdu tric gen cta sang ché con c¢6 thé bao gdm ving khéng dich
ma 3'. Ving khong dich mé 3' ding d& chi phin ciia gen bao gdm doan ADN ma chtra tin
hiéu polyadenyl ho4 va tin hiéu didu hoa khac bat ky c6 kha ning tac dong dén viée xit Ly
ARN théng tin hoic biéu hién gen. Tin higu polyadenyl hod thudng dugc dic trung bang
cach tac dong viée bd sung ciia axit polyadenylic theo vét dén dau 3' ctia tién chdt ARN
thong tin. Cac tin hiéu polyadenyl hod dugc nhén biét mot cach thong thudng béi sur c6
mit clia tinh twong dong voi dang thich hop 5' AATAAA-3' mic du cac bién thé 13 khong
phé bién. Céc vi du khong han ché vé cac ving 3' thich hop 14 cac ving khong dich ma
duoc sao chép 3' chira tin hiéu polyadenyl hoa ctia khdi u Agrobacterium cam tmg gen
(Ti) plasmit, nhu gen nopalin synthaza (NOS), gen thuc vat nhu gen protein luu trit dau
twong cdu tric dudi don vi nho ctia gen ribuloza-I, 5-bisphosphat carboxylaza
(ssRUBISCO; béng M§ s6 US 4,962,028), doan khoi dau duoc st dung trong viéc diéu
hoa sy biéu hién plastoxyanin, dugc mé ta trong bang My s US 7,125,978.

Mdt hoiic nhidu trong sé cac cAu tric di truyén ciia sing ché cling c6 thé bao gdm
cac doan ting cudng khac, cac doan ting cuong dich méa hodc sao chép, nhu ¢ thé duoc
doi hoi. Cac doan tang cudng co6 thé duoc dinh vi 5' hodc 3' véi trinh tu duoc sao chép.
Céc ving ting cudng ciing d4 biét di véi ngudi co hiéu biét trung binh vé linh vuc ndy va
c6 thé bao gdm codon khéi dAu ATG, trinh tu 1ién ké hodc twong tu. Codon khéi dau, néu
c6, ¢6 thé trong pha véi khung doc ("trong khung") ctia trinh tu ma hoa dé tao ra su dich

ma dung cua trinh tu sao chép.

Céc cAu trac ca sang ché c6 thé dugc dwa vao té bao thuc vat bing cach sir dung
Ti plasmit, Ri plasmit, vecto virut thuc vat, su bién nap ADN truc tiép, vi tiém, dién di,
v.v. D& xem xét v& cac k¥ thudt ndy, xem vi du 4n phdm: Weissbach and Weissbach,
Methods for Plant Molecular Biology, Academy Press, New York VIII, pp. 421-463
(1988); Geierson va Corey, Plant Molecular Biology, 2d Ed. (1988); va Miki and Iyer,
Fundamentals of Gene Transfer in Plant. In Plant Metabolism, 2d Ed. DT. Dennis, DH
Turpin, DD Lefebrve, DB Layzell (eds), Addison Wesly, Langmans Ltd. London, pp. 561-
579 (1997). Céc phuong phép khéc bao gém viéc thu nhan ADN truc tiép, viéc st dung
liposom, dién di, vi du str dung thé nguyén sinh, vi tiém, vi bén hodc soi tinh thé va tham
nhiém chan khong. Xem, vi du 4n phém: 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,

-19-



31114

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,), cic bing My s& 4,945,050;
5,036,006; va 5,100,792, don yéu ciu cip bing My sb 08/438,666, dugc ndp ngay 10
thang 5 nam 1995, va 07/951,715, duoc ndp ngay 25 thang 9 nam 1992.

Biéu hién tam thoi

Khéng mudn bi rang budt boi 1y thuyét, ndng do protein va ty 1€ cta protein chu
trac picornavirut khac nhau, polyprotein picornavirut va/hodc proteaza cé thé 1a quan
trong d6i v6i hidu qua tap hop ctia PVLP. Do d6, s6 bdi va thoi gian 18y truyén, c6 thé 1a
quan trong dé thao tac néng dd protein va toan bd hiéu qua tap hop ctia cdc VLP & thuc

A

vat.

CAu tric cta sang ché c6 thé dugc bidu hién mot cach tam thoi & thyc vat, bd phan
ctia thue vat, hoic t& bao thuc vat. Hé biéu hién tam thoi dua vao sy bidu hién nhidm séc
thé cua polyprotein tai t& hop duge dwa vao, qua viéc thdm nhiém Agrobacterium
tumefaciens, vao thuc vét, bd phan cuia thyc vat, hodc té bao thue vat c¢6 thé duogc sir dung
@& bidu hién protein ciu tric picornavirut, polyprotein picornavirut va/hodc proteaza, duoc
tao dich vao cac khoang t& bao khéac nhau hosc cac khoang phu. Hé biéu hién tam thoi cho
phép dbi vai tde d6 san xudt & mirc cao. Hon nita, lwong 16n protein ¢6 thé dat duoc trong
vai ngay sau khi thdm nhiém Agrobacterium t4i td hop & thuc vét (Rybicki, 2010; Fischer
et al., 1999). Ciing c6 thé biéu hién trinh tu gen dai va c6 nhidu hon mot gen biéu hién mét
cach ddng thoi trong cling t& bao, cho phép viéc tap hop hiéu qua cia nhiéu protein

(Lombardi et al., 2009).

Tuy nhién, trong qua trinh 1am cadm gen sau dich ma bidu hién tam thoi c6 thé 1am
- gi6i han su bidu hién clia cac protein khac loai & thuc vat. Viéc biéu hién dong thdi clia
céc doan ngin chin cAm, vi dy, nhung khong chi gi6i han & Nss tir virut héo d6m ca chua
c6 thé duoc sir dung dé khang lai sy thoéi bién dic hiéu ctia cac ARN thdng tin chuyén

gen (Brigneti et al., 1998). Poan ngén chin khac nhau vé viée 1am cam 1a da duoc biét dén
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trong linh vire ndy va c6 thé dugc sit dung nhu dwge md ta trong ban mé ta nay (Chiba et
al., 2006, Virology 346:7-14, vi du nhung khong chi gi¢i han & HcPro, TEV -p1/HC-Pro
(virut khic thubc 14-p1/HC-Pro), BYV -p21, p19 clia virut cdi rdm ca chua (TBSV p19),
capsit protein ciia virut quin ca chua (TCV-CP), 2b ctia virut kham dua chudt; CMV-2b),
p25 cia virut khoai tay X (PVX-p25), p11 cta virut khoai tdy M (PVM-p11), p11 cta
virut khoai tdy S (PVS-p11), p16 clia virut gdy chdy cdy viet quét, (BScV-p16), p23 cua
virut tristexa giéng cam quit (CTV-p23), p24 cua virut két hop cudn 14 nho-2, (GLRaV-2
p24), p10 ciia virut nho A, (GVA-p10), pl4 cta virut nho B (GVB-p14), p10 cua virut
tiém ning Heracleum (HLV-p10), hodc p16 cua virut tiém ning chung cta téi (GCLV-
p16). Do d@6, doan ngin chan viéc cAm, vi du HcPro, TEV -p1/HC-Pro, BYV-p21, TBSV
p19, TCV-CP, CMV-2b, PVX-p25, PVM-p11, PVS-pl1, BScV-p16, CTV-p23, GLRaV-2
p24, GBV-pl4, HLV-p10, GCLV-pl60r GVA-p10, c6 thé duoc bidu hién dong thoi cing
v6i mdt hodic nhidu protein ciu triic picornavirut, polyprotein picornavirut va/hodc
proteaza dé bao dam tiép mitc san xuét protein & mic cao trong thuc vat, bd phén ctia thuc

vét hodc té bao thuc vit.

Séang ché ciing d& xuét phuong phép nhu dugc md ta trén day, trong d6 trinh tu
nucleotit (tht ba) bd sung dugc biéu hién trong thuc vat, trinh ty nucleotit (thtr ba) bd
sung ma hoa doan ngén chin cAm dugc lién két theo cach hoat dong dugc v6i ving didu
hoa (thr ba) bd sung ma hoat dong & thuc vat. Trinh tir nucleotit m& hod doan ngan chan
cam c6 thé 13, vi du Nss, 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-p10, GCLV-p16 hodc GVA-p10.

Nhu duge md ta duéi ddy, cdc phuong phap biéu hién tam thdi c6 thé duoc sir dung
dé biéu hién cac cu tric cla sing ché (xem Liu and Lomonossoff, 2002, Journal of
Virological Methods, 105:343-348). Theo cach khic, phuong phép bidu hién tam thoi dya
trén chan khong, nhu dugc md ta boi Kapila et al., 1997 ¢6 thé dugc str dung. Céc phuong
phép nay c6 thé bao gdm, vi dy, nhung khong chi gi¢i han & phuong phip ghép trong
ndng nghiép hodc thdm nhidm trong néng nghiép, thim nhiém ong tiém, tuy nhién, cic
phuong phap tam thoi khac cling ¢6 thé duoc str dung nhu duoc luu y trén day. Véi viéc i
trong néng nghiép, thdm nhidm trong néng nghiép hodc thdm nhiém 6ng tiém, hdm hop

gdm Agrobacteria bao gdm axit nucleic mong muon di vao khoang trong ndi bao cia mo,
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vidu la, phén trén mat dat cua thuc vat (bao gém thén, 14 va hoa), cac phén khac cua thuc
vét (than, r&, hoa) hodc toan bd thuc vat. Sau khi lai biéu bi Agrobacteria lay nhiém va
truyén céc ban sao t-ADN vao té bao. t-ADN dugc sao chép theo cach bb sung va ARN
thong tin duoc dich mé, dAn dén viéc tao ra protein quan tim & té bao dugc lay nhiém, tuy

nhién, viéc di qua cua t-ADN bén trong nhén 1a tam tho1.

Ngoai ra, phﬁn duoc xét dén cua sang ché 1a thuc vat chuyén gen, té bao thuc vat
ho#c hat chira axit nucleic hodc mot hodc nhiéu hon mot cdu tric gen clia sang ché.
Phuong phép tao ra toan bo thyc vat tir t& bao thuc vat ciing da dugc biét dén trong linh
vuc ndy. N6i chung, té bao thuc vat duge bién nap dugc nudi cdy trong mdi trudng thich
hop, ma co thé chira cdc chit chon loc nhu thudc khang sinh, ma & d6 céc chét danh ddu
c¢6 thé chon loc duoc sir dung dé tao thuén loi cho viéc nhan dang t€ bao thuc vat duoc
bién nap mdt cach dn dinh. D& hd tro cho viéc nhan dang té bao thuc vat dugc bién nap
mot cach dn dinh, thi cac cAu tric cia sang ché con c6 thé duoc thao tac dé bao gém cac
chit danh déu c6 thé chon loc ctia thuc vat. Cac chét danh dAu c6 thé chon loc hitu ich bao
gdm céc enzym ma tao ra strc khéng d6i v6i céc chat hod hoc nhu thude khéng sinh vi duy,
gentamyxin, hygromyxin, kanamyxin, hodc thuéc diét cd nhu phosphinothryxin,
glyphosat, closulfuron, va twong tu. Tuong tu, cdc enzym tao ra vigc san xXuét hop chét co
thé nhan dang bing viéc thay dbi mau séc nhu GUS (beta-glucuronidaza), hodc huynh
quang, nhu luxiferaza hosic GFP, ¢6 thé dugc st dung. Khi thé sin tao ra, sy hinh thanh ré
¢6 thé duoc khuyén khich bing viéc ding cic hodc mon thuc vat thich hop theo cac
tatg gactaactat gactccaget 16 va chdi non duge chuyén vao méi trudng tao ré dé tao ra
thuc vat. Sau d6, céc thuc vat co thé duoc str dung dé thiét lap céac thé hé 1ap lai, tir hat
hoc bang cach sir dung cac k¥ thuat gy gidng sinh dudng. C4c thuc vat chuyén gen cling

¢6 thé duoc tao ra ma khong can phai str dung moi truong nudi cady mo.
Yéu t0 khuéch dai

Ty 18 ctia polyprotein véi proteaza c6 thé dugc thay d6i vi du bang cach sir dung
cac yéu t6 diéu hoa khac nhau hoic td hop clia céc nhan t6 diéu hoa, trong trinh tu axit
nucleic dugc st dung dé diéu khién su biéu hién ciia polyprotein va proteaza. Vi du, tap
hop thu nhét hoic t6 hop clia cac nhan t§ diéu hoa c6 thé duoc str dung dé diéu hoa sur sao
chép, phién m hoic td hop clia chiing, clia axit nucleic thi nhét va tap hop thir hai hodc t6

hop ctia céc nhan t6 diéu hoa c6 the duge sir dung dé diéu hoa sy sao chép, phién mé hodc
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t6 hop ctia chiing, ciia axit nucleic thit hai sao cho sy khic nhau v& su biéu hién ciia axit
nucleic thir nhét va thi hai dat duoc nhd @6 diéu bién ty 1€ clia polyprotein:proteaza in
vivo. Vi du, ma khdng dugc xét dén 1am giéi han tap hop thu nhét hoic & hop cia cic
nhan t§ didu hoa c6 thé bao gdm yéu t6 khuéch dai, vi du, yéu td thu duoc tir BeYDV,
trong khi yéu t6 khuéch dai c6 thé 14 khong c6 mit trong tap hgp thi hai hodc t5 hop ctia
céc nhan t6 didu hoa. Theo cach khéc, tap hop thi hai c6 thé bao gdm yéu té khuéch dai,
vi du, yéu td thu duogc tir BeYDV, trong khi yéu t6 khuéch dai c6 thé 1a khong c6 mit
trong tAp hop thir nhat hoiic t& hop clia céc nhan t6 didu hoa. Thuat ngit “cét xét biéu hi¢n”
dung dé chi trinh tu nucleotit bao gém axit nucleic quan tim trong su kiém soat ctia va
duoc lien két theo cach hoat dong duoc (hodc theo cach thao tic) véi, doan khai dau thich
hop hoic cac yéu tb didu hoa khac d6i vé6i viée sao chép clia axit nucleic quan tim trong té

bao vat chu.

Hé biu hién nhu duge mo ta trong ban mo ta nay co thé bao gém c4t xét biéu hién
dua trén virut hai rdnh hodc virut véi hé gen hai rdnh. Vi du, c4c virut hai rnh c6 thé
thuoc ho Comoviridae. Chi ciia ho Comoviridae bao gém Comovirut, Nepovirut,
Fabavirut, Cheravirut va Sadwavirut. Comovirut bao gdm virut kham cdy dau dfia
(CPMV), virut kham nghiém trong cdy dau diia (CPSMYV), virut kham cdy bi (SqMV)),
virut vin c6 ba 14 d6 (RCMV), virut vin vé dau (BPMV), virut gdy bénh d6m cu cai
(TuRSV), virut khdm cdy dau tim (BBtMV), virut nhudm dau tim (BBSV), virut khim ct
cai (RaMV). Céc vi du vé céc trinh ty comovirut RNA-2 bao gdm c4c yéu t6 ting cudng
ma c6 thé 13 hitu ich déi véi cac khia canh khac nhau ctia sang ché bao gdm, nhung khong
chi giéi han & CPMV RNA-2 (S8 luu trit GenBank NC_003550), RCMV RNA-2 (S6 luu
trit GenBank NC_003738), BPMV RNA-2 (S6 luu trit GenBank NC_003495), CPSMV
RNA-2 (S6 luu trit GenBankNC 003544), SQMV RNA-2 (S0 lwu trit
GenBankNC_003800), TuRSV RNA-2 (S6 luu trit GenBank NC_013219.1). BBIMV
RNA-2 (S6 luu trit GenBank GU810904), BBSV RNA2 (S8 Iuu trit GenBank FJ028650),
RaMV (S6 luu trit GenBank NC_003800).

Céc doan ctia hé gen ARN comovirut hai rinh dugc dung dé chi RNA-1 vaRNA-
2. RNA-1 ma ho4 protein c6 tham gia vao viéc sao chép trong khi RNA-2 ma hod protein
can thiét @i véi sy di chuyén té bao-té bao va hai capsit proteins. Cét xét dugc tao thanh

chit yéu tir comovirut thich hop bét ky ¢6 thé duge sir dung bao gdm CPMV, CPSMV,
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SqMV, RCMV, hosic BPMV, vi du, cét xét biéu hién c6 thé duge tao thanh chi yéu tir
CPMV.

Céc hé biéu hién cling c6 thé bao gdm céc yéu t6 khuéch dai tir geminivirut chdng
han, yéu t6 khuéch dai tir virut coi vang dau (BeYDV). BeYDV thudc chi Mastrevirut
duoc lam thich mg véi thuc vét c6 hai la méim. BeYDV 13 mot rnh ¢ hé gen ADN tron
soi don va c6 thé sao chép thanh s6 luong ban sao rAt nhidu béng co ché tudn hoan truc
lin. Cac hé vecto ADN replicon thu dugc tr BeYDV déd duoc str dung dé tao ra protein

véi san lugng cao nhanh chong & thuc vit.

Nhu duoc st dung trong ban mo ta nay, cum tur “yéu t6 khuéch dai” dung dé chi
doan axit nucleic bao gdm it nhat mot phin trong s6 mot hogic nhiéu viing trong gen dai
(LIR) cua hé gen geminivirut. Nhu duoc st dung trong ban md ta nay, “vung trong gen
dai” duing dé chi ving ciia viing trong gen dai ma chira vi tr gén két rep c6 kha ning 1am
trung gian ct va sao chép bdi protein geminivirut Rep. Theo mot s6 khia canh, doan axit
nucleic bao gdm mét hodc nhidu LIR, con c6 thé bao gdm ving trong gen ngén (SIR) cta
hé gen geminivirut. Nhu duoc st dung trong ban mo ta nay, “vung trong gen ngin” ding
d8 chi soi bu (IR ngén (SIR) cia Mastrevirut). Yéu tb khuéch dai thu duoc tir geminivirut
thich hop bét ky ¢ thé duge sir dung trong ban mo ta ndy. Xem, vi du, W02000/20557,
W02010/025285; Zhang X. et al. (2005, Biotechnology and Bioengineering, Vol. 93,271-
279), Huang Z. et al. (2009, Biotechnology and Bioengineering, Vol. 103, 706-714),
Huang Z. et al.(2009, Biotechnology and Bioengineering, Vol. 106, 9-17).

Y¢éu to diéu hoa

Sang ché con dé cap dén cu triic gen bao gdm axit nucleic mi hod polyprotein,
nhu mot ho#ic nhiéu protein picornavirut hodc proteaza, vi du nhung khong chi gi¢i han &
picornavirut proteaza, nhu duge mo ta trén ddy, lién két theo cach hoat dong duge véi yu

t6 diéu hoa ma hoat dong & thuc vAt.

Viéc st dung céc thuat ngt "vung didu hoa", "yéu td diéu hoa" hogc "doan khdi
dAu" trong sang ché c6 nghia d& cap dén phan axit nucleic thong thudng, nhung khong
luén ludn, ngugc dong ctia ving mé hod protein ciia gen, ma co thé gém c¢6 ADN hoéc
ARN hoic cd ADN va ARN. Khi ving diéu hoa hoat dong va trong su két hop hoat dong

hodc duoc lién két theo cach hoat dong dugce, v6i gen quan tAm, didu nay cé thé dan dén
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su biéu hién ctia gen quan tim. Yéu t8 didu hoa c6 thé c6 kha ning lam trung gian tinh dic
hi€u co quan hodc kiém soat sy phat trién hoic su hoat hod gen theo thoi gian. "Ving didu
hod" c6 thé bao gdm céc yéu t6 khéi ddu, yéu t8 khoi dAu 151 thé hién hoat tinh khéi dau
co ban, cac yéu t6 ma c6 kha ning gay ra dép Gng vdi tac nhan kich thich bén ngoai, cdc
yéu t6 ma 1am trung gian hoat tinh khoi dAu nhu cac yéu t6 didu hod 4m tinh hodc céc yéu
t4 tang cudmg sao chép. "Ving didu hod", nhu dugce st dung trong ban md ta nay, cling c6
thé bao g6m cac yéu t6 ma hoat dong sau sao chép, vi dy, cac yéu t6 didu hoa ma didu bién
su biéu hién gen nhu cic doan tdng cudng dich ma va phién mé, cdc doan ngin chan dich
ma va phién m4, trinh ty hoat hod ngugc dung va yéu t6 quyét dinh tinh khong 6n dinh

ARN thdng tin. Vi trong s0 c4c yeu to sau nay c6 thé dugc dinh vi gan v6i ving mé hoa.

Céc vi du v& cac yéu té didu hoa hoat dong trong t& bao thuc vat va ma c6 thé duoc
st dung theo séang ché bao gdm nhung khong chi giéi han & ving diéu hoa plastoxyanin
(US 7,125,978) hodc vung diéu hoa ctia Ribuloza 1,5-bisphosphat carboxylaza/oxygenaza
(RuBisCO; US 4,962,028), protein gén két clorofyl a/b (CAB; Leutwiler et al; 1986), ST-
LS1 (két hop véi phiic hé phét ra oxy ctia hé quan hop I va duge md t boi Stockhaus et
al.1987, 1989.

Trong ban md ta nay, thuat ngit "yéu t didu hoa" hodc "ving diéu hoa" thuong
ding dé chi trinh twr ADN, thong thudng, nhung khong ludn ludn, ngugce dong (5') véi
trinh tw ma hod ctia gen cAu tric, ma kiém soat sy biéu hién ctia ving ma hoa béng cach
tao ra sy nhan biét d6i véi ARN polymeraza va/hodc cac nhan t6 khac duoc doi héi cho
viéc phién ma d& bat ddu & vi tri cu thé. Tuy nhién, s& dugc hiéu réng cac trinh tu nucleotit
khéc, duoc dinh vi trong intron hodc 3' cua trinh tu cling ¢6 thé gop phﬁn vao viée diéu
hoa su bidu hién ctia ving ma hoé quan tam. Vi du vé yéu t§ diu hoa ma tao ra dé nhan
biét d8i véi ARN polymeraza hoic cac nhan t6 phién ma khac d8 bao dam su khoi dau &
vitri cu thé 12 nhan t§ khoi diu. Hau hét, nhung khong phai tht c, cic nhan t6 khoi dau c6
nhan that chira hop TATA, trinh ty axit nucleic dugc bao tdn gém cO adenosin va cap
bazo thymidin nucleotit thuong duogc dat gin 25 cip bazo nguoc dong cua vi tri khaoi dau
phién ma. Yéu t6 khoi dAu bao gdm yéu t6 khoi ddu co ban, chiu trach nhiém déi voi viée
khoi dau phién ma, cling nhu cac yéu t diéu hoa khic (nhu duoc liét ké trén ddy) ma cai

bién su bi€u hién cua gen.
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Cé vai kidu ving didu hoa, bao gdm céc kidu ma dugc diéu hoa theo cach phat
trién, cam g hoic ciu thanh. Ving didu hoa ma dugc didu hoa theo cach phat trién hodc
kiém soét su biéu hién khéc nhau clia gen trong su kiém so4t ciia né, duoc hoat hod trong
mot s§ co quan hodc md ciia co quan & thoi gian cu thé trong qué trinh phét trién ctia co
quan hodc mé d6. Tuy nhién, mot s6 vung didu hoa ma duoc diéu hoa theo cach phat trién
c6 thé hoat dong theo cach uu tién trong mot s6 co quan hodc md & giai doan phat trién cu
thé, chiing cling c6 thé hoat dong theo céch duge didu hoa theo cach phat trién hodc & mirc
co ban trong céc co quan hodc mé khac trong thuc vat. Cac vi du vé vung diéu hoa dic
hiéu mo6, vi du xem vung didu hoa dic hiéu, bao gém doan khoi ddu napin va doan khoi
diu cruciferin (Rask et al., 1998, J. Plant Physiol. 152: 595-599; Bilodeau et al., 1994,
Plant cell 14: 125-130). Vi du v& doan khéi ddu dic hiéu 14 bao gdm doan khéi dau
plastoxyanin (xem bing M§ s§ US 7,125,978.

Ving didu hoa c6 thé cam bién 12 viing ma c6 kha ning hoat hoé sy phién ma mot
cach truc tiép hodc gian tiép ctia mot hodc nhiéu trinh ty ADN hoic gen trong sy dap tng
v&i nhan t6 cam tmg. Véi sy khong c6 mit ciia nhan t6 cam tng, trinh tw ADN hoc gen
s& khong duoc phién ma. Thong thuong, nhan té protein ma gén két mot cach dic hidu véi
ving diéu hoa c6 thé cam tng dé hoat hod sy phién mi c6 thé c6 mit & dang bét hoat, ma
sau d6 duoc chuyén hod mét cach truc tiép hodc gian tiép thanh dang hoat hod bdi nhén t6
cam tng. Tuy nhién, nhan t6 protein cfing c6 thé khong c6 mit. Nhan t§ cam ting c6 thé 1a
chét hod hoc nhu protein, chét chuyén hod, chit diéu hoa sy sinh trudng, thude diét co
hodc hop chét phenola hoic tmg sut sinh 1y bi 4p d4t mot cach tryc tiép boi nhiét néng,
lanh, mudi hodc yéu t§ doc t6 hodic mot cach gian tiép thong qua tic dung clia mAm bénh
hoiic chét gay bénh nhu a virut. Té bao thyc vét chita ving didu hoa c6 thé cam tmg c6 thé
duoc phoi trdn vé6i tic nhan cam timg bang cach 4p dung theo cach bén ngoai tac nhan cam
ung cho té bao hoic thuc vat nhu b%mg c4ch phun, tudi nudc, gia nhiét hodc cac phuong
phép twong tw. Céc yéu t8 diéu hoa c6 thé cam tGng c6 thé thu duoc tir gen thuc vat hogc
khong phai thue vat (vi du Gatz, C. and Lenk, LR.P., 1998, Trends Plant Sci. 3, 352-358).
Céc vi du v& doan khéi ddu c6 thé cam ting hiéu luc bao gém, nhung khong chi gigi han ¢,
doan khoi dau c6 thé cam tmg tetraxyclin (Gatz, C.,1997, Ann. Rev. Plant Physiol. Plant
Mol. Biol. 48,89-108), doan khéi ddu c6 thé cam tng steroit (Aoyama. T. and Chua,
N.H.,1997, Plant 1. 2, 397-404) va doan khoi d4u c6 thé cam ung etanol (Salter, M.G., et
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al, 1998, Plant 10urnal 16, 127-132; Caddick, M.X., et al, 1998, Nature Biotech. 16, 177-
180) cac gen IB6 va CKI 1 c6 thé cam ung xytokinin (Brandstatter, I. and K.ieber,
1.1.,1998, Plant cell 10, 1009-1019; Kakimoto, T., 1996, Science 274,982-985) va yéu tb
c6 thé cam g auxin, DRS (Ulmasov, T., et al., 1997, Plant cell 9, 1963-1971.

Ving didu hoa co ban chi dn su biéu hién ctia gen thong qua céc phén khéc nhau
cua thuc vat va theo c4ch lién tuc thong qua su phat trién ctia thuc vat. Cac vi du vé cac
yéu t& diéu hoa co ban bao gdm cac doan khéi dau két hop véi ban sao CaMV 35S (Odell
et al., 1985, Nature, 313: 810-812), actin 1 ctia lia gao (Zhang et al, 1991, Plant cell, 3:
1155-1165), actin 2 (An et al., 1996, Plant J., 10: 107-121), hodc tms 2 (U.S. 5,428,147),
va gen triosephosphat isomeraza 1 (Xu et. al., 1994, Plant Physiol. 106: 459-467), gen
ubiquitin 1 ctia ngd (Cornejo et ai, 1993, Plant Mol. Biol. 29: 637-646), gen Arabidopsis
ubiquitin 1 va 6 (Holtorf et al, 1995, Plant Mol. Biol. 29: 637-646), va gen nhan t6 khoi
d4u phién ma cta thude 14 4A (Mandel et al, 1995, Plant Mol. Biol. 29: 995-1004).

Thuét ngit "co ban" nhu dugc st dung trong ban md ta nay khéng nhét thiét cho
biét ring gen dudi sy kidm soét ctia ving didu hoa co ban duge biéu hién & cling mtrc
trong tAt c cc kiéu té bao, nhumg ma gen dugc biéu hién trong khodng rong clia cc kidu
t& bao tham chi mic du sy bién dbi da dang thudng duoc quan sat. Cac yéu td diéu hoa co
ban c6 thé duoc ghép cip voi cac trinh ty khac dé lam ting cudng hon nita su phién ma
va/hodc dich mi cua trinh tu nucleotit ma ching duoc lién két theo cach hoat dong duoc.
Vi du, hé CPMV-HT thu duoc tir cic viing khong dich ma cua virut kham cdy dau diia
(CPMYV) va chitng minh viéc dich m& duoc tdng cudng ctia trinh tr méa hoa két hop. Thuat
ngft "nguyén thé" c6 nghia rang trinh tu axit nucleic hogc axit amin 12 xuét hién ty nhién
hoic "kiéu hoang dai". Thuat ngit "duoc lién két theo cach hoat dong duge" c6 nghia ring
trinh tu cu thé, vi du yéu t6 diéu hoa va ving ma hod quan tdm, tuong tac mot cach truc
tiép hodc gidn tiép dé thuc hién chirc ning duoc du dinh nhu viéc lam trung gian hogc
diéu bién sy biéu hién clia gen. Su tuong téc ctia cac trinh tw dugc lién két theo cach hoat
ddng dugc co thé, vi du, duoc qua trung gian béi protein ma twong tac véi cac trinh tur

duoc lién két theo cach hoat dong duoc.

Ty 1& clia polyprotein véi proteaza con c6 thé dugc thay ddi vi du bang cach su
dung céc yéu to di€u hoa, yéu to khuéch dai va/hodic yéu t6 ting cuong. Vi du axit nucleic

thir nhat cé thé bao gdom céc yeu to dieu hoa, yéu to khueéch dai va/hodc yeu t6 ting cudng.
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Axit nucleic thtt hai c6 thé hodc ¢6 thé khong bao gdm cing t& hop clia cac yéu th diéu

hoa, yéu td khuéch dai va/hodc y€u t0 tdng cudng.

Vi du, cac doan khai dau khac nhau c6 thé duoc sir dung dé didu khién su biéu hién
khac nhau giita polyprotein so v&i proteaza in vivo. Vi du, tip hop thu nhit hosc t6 hop
ciia cAc nhan t6 didu hoa c6 thé bao gdm doan khéi diu c6 thé cam bién, trong khi doan
khoi dAu trong tap hop thi hai hodc td hop ciia cac nhén t6 didu hoa c6 thé 13 co ban hodc
tap hop thit hai hodc t& hop ciia cée nhan t didu hoa c6 thé bao gdm doan khdi dau c6 thé
cam tmg, trong khi doan khéi du trong tap hop thi nhét hoic t6 hop ctia cic nhén t6 diéu
hoa c6 thé 1a co ban. Cudng dd ctia doan khai du ciing c6 thé khéc nhau gitta tap hop thi
nhét va tht hai hoic t6 hop cia cac nhan t diéu hoa, sao cho su biéu hién khac nhau gitta

polyprotein véi proteaza dat dugc in vivo.
Vi du thwe hién sang ché
Séang ché s& duoc minh hoa chi tiét hon hon trong cac vi du sau day.
Vi dy 1 - Sy biéu hién EV71
Téng hop gen

Céac doan ADN ma hoa cAu trac EV71 protein P1 va proteaza 3CD duoc st dung,.
Céc trinh tu Gng vién di véi P1 va 3CD 14 6 sén trong GenBank. Céc vi du khéng han

ché vé céc trinh tu nay la:

e  DGivéi P1  trinh tu aa: c4c trinh ty axit amin GenBank ID ADG57603 (c4c axit
amin 1-862) (SEQ ID NO:5); trinh ty nucleotit: GenBank ID GQ279369 (nucleotit
743-3328) (SEQ ID NO:6);

o Poi véi 3CD (chimg HK0S): trinh ty axit amin: GenBank ID ADG57603
(céc axit amin 1549-2193) (SEQ ID NO: 1); trinh ty nucleotit: GenBank ID
GQ279369 (nucleotit 5386-7321) (SEQ ID NO:2);

o D6ivéi 3CD (ching GDFS08): trinh ty axit amin GenBank ID ACI25378 (céc axit
amin 1549-2193)(SEQ ID NO: 3); trinh tuy nucleotit: GenBank ID FJ194964
(nucleotit 5387-7321) (SEQ ID NO: 4).

Hai gen P1 dugc tdng hop. Thir nhét dugce tao ra bing cach str dung trinh ty kiéu

hoang dai trong khi thtr hai dugc tao ra chu yéu tir trinh tu t8i vu (str dung codon ctia
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ngudi) duge xac dinh bing cach st dung cdc phwong phép tiéu chudn nhu da duoc biét
dén trong linh vuc nay. Hai gen 3CD duge tdng hop dua trén cac trinh tu kiéu hoang dai
ciia chung. 3 gen kiéu hoang dai dugc tbng hop bang Invitrogen™ (truéc diy la

GeneArt®) va gen P1 t8i wu duoc t6i wu héa va dugce tdng hop bing DNA2.0.
Tao dong phan tir

Céc gen duoc tdng hop dugc tao dong vao vecto biéu hién thuc vat. Cac thanh
phdn vecto duoc chon bao gdm cét xét biéu hién dya trén yéu td diéu hoa phién ma va
dich mA tir virut kham cdy d4u dtia (CPMV) hodc gen plastoxyanin co linh ling. Ca hai
yéu td didu hoa da duoc st dung véi sy thanh cong trong dién thuyét ctia ching toi d6i voi
su biéu hién & murc cao clia cc protein tai t6 hop. Yéu t6 khuéch dai ADN tir geminivirut
lin vang dau (BeYDV) 1a d4u hiéu khéc ma c6 thé dugc tich hop vao cac vecto biéu hién
ctia thue vat. N6 d3 din dén 1am ting rét 16n vé su biéu hién protein d6i voi mot sb tmg
vién. Do dé, chung t6i d3 tao dong mdi cu triic gen vao vecto biéu hién c6 hodc khong c6
yéu t6 khuéch dai ADN. Bang 1 thé hién céc cat xét bidu hién thuc vat duge tap hop dbi

véi muc dich.

Bang 1. C4c cat xét biéu hién thuc vét dugc tip hop dbi v6i sw biéu hién
cia EV71 polyprotein cau truc P1 va proteaza 3CD & M.
benthamiana.

Viung mé hoa

Yéu tdo khuéch

Yéu td didu hoa dai ADN S vecto
P1 (Wt HKO08) CPMV HT - 1300
P1 (Wt HKO08) CPMV HT BeYDV+rep 1301
P1 (Wt HKO08) Plastoxyanin - 1302
P1 (Wt HKO08) Plastoxyanin BeYDV+rep 1303
P1 (Opt HKO08) CPMV HT - 1305
P1 (Opt HKO08) CPMV HT BeYDV-+rep 1306
P1 (Opt HKO08) Plastoxyanin - 1307
P1 (Opt HKO08) Plastoxyanin BeYDV-+rep 1308
3CD (Wt HK08) CPMV HT - 1310
3CD (Wt HKO08) CPMV HT BeYDV+rep 1311
3CD (Wt HKO08) Plastoxyanin - 1312
3CD (Wt HKO08) Plastoxyanin BeYDV+rep 1313
3CD (Wt GDFS08) CPMV HT - 1315
3CD (Wt GDFS08) CPMV HT BeYDV+rep 1316
3CD (Wt GDFS08) Plastoxyanin - 1317
3CD (Wt GDFS08) Plastoxyanin BeYDV-+rep 1318

Phan tich su biéu hién — Chon loc cac cAu tric gen tai t& hop t6t nhit
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MB3i cat xét biéu hién duge tach dong vao vecto plasmit ma sau d6 duge chuyén
vao Agrobacterium tumefaciens. Su biéu hién tam thoi duoc khoi dau béng viéc tham
nhiém chin khong ctia chit tiém ching Agrobacterium chuyén gen ma din dén chuyén céc
ban sao ADN di ddng cua cac cAu triic ADN vio té bao thuc vat. Su biéu hién tam thoi
ctia nhiéu thanh phin (bidu hién ddng thoi) duoc thyc hién bing viéc thAm nhiém hon hop
gdm chét tiém ching Agrobacterium (d6ng tham nhiém). Do mét thanh phén dugc dua
vao thie vét 1 cAu tric (P1) va chét cta thanh phan thi hai, 3CD proteaza, mirc biéu hién
cua hai thanh phén 12 duoc diéu bién. Viéc ndy duoc thuc hién br?mg viéc str dung céc doan
mdi khéc nhau, cac hé khuéch dai ADN c6 cudng do bién ddi, bing cach 1am thay ddi su
da dang twong dbi ctia m3i chét tiém chiing (P1 va 3CD) tai thoi gian tham nhidm hodc t6

hop cta chung.

Cc vecto biéu hién tir 1300 dén 1308 duoc sang loc ddi véi kha ning ciia chiing dé
bidu hién P1 don 1é va sau d6 duoc két hop véi céc vecto tir 1310 dén 1318, ddi véi kha
ning cta chiing dé tao ra ham lugng ménh phan giai protein ¢ mic cao VP1-4. Do chi c6
khéng thé khang VP1 14 s&n ¢ (Abnova, MAB1255-MO05), su tich tu cua cac manh phai
giai protein duoc kiém tra thong qua viéc tich tu cia VP1 va su bién mét ctia P1 khong
dugc xtt ly. Nhu duoc thé hién trén Fig.2, su biéu hién cua P1 don 1& (vecto s6 1300) dan
dén su tich tu cua san phdm chita VP1 c6 phén tt luong 13 rang twong Gmg véi phan tir
lugng tia cac protein cAu triic khong dugce xtt Iy (98 kDa), cho biét ring proteaza thuc vat
c6 thé khong tach P1 dé tao ra céc capsit protein virut. Tuy nhién, khi P1 dugc biéu hién
ddng thoi véi 3CD (cde vecto sé 1300 + 1310 va 1300 + 1315), tin hidu 98kDa bién mét
mdt cach hoan toan va san phAm méi duge phéat hién ma twong tmg vé phan tir luong véi
VP1 (33,5kDa). Két qua nay thé hién ring proteaza virut dugc tao ra va hoat dong ¢ mirc
cao ¢ thuc vat va né nhan biét va tach chit déng tao ra cua trong té bao thuc vat dé tao ra

EV71 capsit protein.

Céc két qua thu dugc cho biét réng muec tich tu VP1 trong thuc vat bi tac dong boi
ty 18 ctia Agrobacterium chita P1 protein véi Agrobacterium chira 3CD proteaza, v6i sy
tich tu & mutc cao hon thu dugc véi ty 18 thp hon ctia Agrobacterium chita 3CD proteaza
(Fig.2: so sénh 1300+1315 (4:2), 1300+1315 (4:1) va 1300+1315 (4:0,5)). Ngudn gbc ctia
3CD, HKO08 dbi lai GDFS08, ciing tac dong dén mtc tich tu ciia VP1 & thuc vét (Fig.2:
13001310 (4:0,5) dbi lai 1300+1315 (4:0,5)). Cubi cling, c4c tac gia sang ché d& quan sat
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duoc rang muc tich tu VP1 cao nhAt thu dugce tir cac vecto biéu hién bao gém cac yeu to

khuéch dai ADN (Fig.2: 1301+1311 (4:2)).

Trong thtr nghiém sau day, P1 duoc duy tri dudi su kiém soat cia CPMV-
HT+BeYDV (1301) trong khi c4c c4t xét bidu hién 3CD khéc nhau dugc ddng bién nap &
céc dung dich pha lodng khéc nhau tai thdi gian thdm nhiém. Phép phan tich thdm tach
Western st dung khéng thé don dong khang VP1 d6i véi dich chiét protein thd tir cac thyc
vat duoc bién nap cho biét ring su tich tu VP1 dugc quan st trong khoang ty 16 tir P1 dén
proteaza cac thanh phin cAu tric. T4 hop vecto din dén muc tich tu VP1 16n nhit bing
1301 + 1310, véi ty 18 ndng d6 ching Agrobacterium 4:0,5 (protein cAu trac: proteaza)

trong huyén pht vi khuan (Fig.3).
Phén tich su hinh thanh VLP

Su hop nhét ctia VP1 vao VLP dugc danh gia véi viée st dung sic ky loai c&
(SEC) ctia céc dich chiét duoc c6 dic. Hat chit keo dugc ¢d dic tir dich chiét loc thd bang
viée ly tAm t6c d6 cao (75 000 xg trong 20 phiit). Rira hat va tao huyén phu lai trong 1/6
thé tich chit dém tao huyén phi lai (50mM PBS d6 pH=7,4, 150mM NaCl) va nap vao cot
loc gel Sephacryl S-500. Rira giai c6t bing chét dém tao huyén phi lai va c4c phan doan

rira giai duoc dic trung boi SDS-PAGE va thim tach western.

Dich chiét protein tir thuc vat duoc bién nap mot cach tam thoi vai 1301+1310
(4:0,5) duoc cho vao tach SEC phén tich cac phan doan rira gidi bing SDS-PAGE nhudm
Coomassie va thAm tach western khang VP1. Cac két qua duoc thé hién trén Fig.4A thé
hién ring hau hét protein vat chti dugce rira gidi tir cdt trong cac phan doan sau, dong goi &
phéan doan 16 trong khi tin hi¢u ddc hiéu VP1 dugc tim théy trong cac phan doan sém hon,
déng gbi & dinh 12, nhd d6 rét it protein vat chii duoc tim thdy. VP1 14 protein tuong d6i
nhd, né duge mong doi dé rira giai tir cot bing phan 16n protein vat ch néu khéng dugc
hop nhét vao cac cdu triic phan tir lugng & muic cao. Trong ban mo ta nay, profin rira giai
dwoc quan sat d6i véi VP1 cho biét 18 rang rang VP1 duge tich hop vao cAu tric phan tir
luong cao. T hop ctia thAm tich western va gen nhu¢m Coomassie cling goi y ring
protein dua thira duge nhan dang boi miii tén trong SDS-PAGE nhuém Coomassie trén

Fig.4A c6 thé 1a VPI1.
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Mau phan doan rira giai 12 tir thir nghiém nay duoc giri dén Institut Armand-
Frappier (IAF, Laval, Québec) d& phan tich bing kinh hién vi dién tir truyén dong (TEM).
MAu duge thir nghiém sau khi nhudém 4m tinh bing 3% axit phosphotungstic. Fig.4B thé
hién ring hat hinh ciu 30nm giéng nhau vé kich c& va vé bé ngoai v6i hat EV71 rdng
duoc tim thdy trong moi truong té bao Vero dugce nhiém EV71 (Liu et al., PLoS ONE 6,
€20005) dugc quan sat trong phan doan rira giai 12. Két qua nay cho biét ring cac cAu tric

phan tir lugng cao trong d6 VP1 duoc hop nhét 1 cac EV71 VLP that.
Tinh ché riéng phan

Phuong phép tinh ché VLP ciia nén sang loc VLPExpress dugc phat trién dé tinh
ché VLP duoe boc (dudng kinh 140nm) tir sinh khéi thuc vat duge bién nap. Phuong phép
str dung sy tiéu hod enzym ctia vach té bao dé giai phong ham luong ngoai bao va bao thé
va dich chiét thu dwgc duge cho vao loc sau va vi loc trude khi duoc ly tim & 16 000g
trong 6 gidy & tao vién VLP. Vién dugc tao huyén phtt lai trong 1/60 thé tich dung dich tao
huyén pht lai (100mM Na/KPO4 d6 pH=7,4, 150mM NaCl, 0,01% Tween-80) va loc vd
tring (0,2pum).

Phuong phép tinh ché VLPExpress dugc thi nghiém 61 vi kha ning ciané dé co
dic 30nm EV71 VLP khong boc. Phurong phép tinh ché duge 4p dung cho thuc vét dugc
bién nap véi cac vecto bidu hién 1301 + 1310 (4:0,5). San phim thu dugc dugc phan tich
bing SDS-PAGE nhuém Coomassie va thdm tach western khang VP1 (Fig.5A). Phép
phan tich SDS-PAGE nhudm Coomassie ctia san pham tinh ché thé hién su c6 mit clia
protein twong tng vé phan tit lugng véi protein vo EV71 (dugc chi dinh béng cac mii tén,
Fig.SA, panen phia bén phai). Viéc nhan dang VP1 d dugc xdc nhan béng thim tach
western (Fig.5A, panen phia bén trai). Ddi véi céc capsit protein khac, viéc nhan dang
duogc dya trén phan tr lugng duogc udc lugng; 37,5kDa d6i véi VPO va 26,5kDa d6i véi
VP3. VP4 va VP2 dugc mong doi dugce tim théy & dang VPO khong dugc tach tir khi su
hinh thanh hat virut, viéc tich gitta VP4 va VP2 chi xay ra sau su tiép thu ARN virut.
Phép phan tich kinh hién vi dién tir truyén dong ctia san pham duoc tinh ché cho biét cac
c4u tric hinh cAu dua thira 30nm, tuong tmg vé kich ¢& va hinh dang véi EV71 VLP
(Fig.5B).

Keét luan ddi véi su bi€u hién
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Cong viéc duoc thuc hién dé chiing minh kha néng ctia nén biéu hién tam thoi dua

trén thuc vat dé tao ra EV71 VLP dan dén céc két luan sau day:
o EV71 P1 va 3CD protein dugc tao ra mt cach hi¢u qua trong hé théng
o 3CD hoat dong & gi¢i thuc vat va xir Iy mét cach dang dan P1 thanh capsit protein
° EV71 capsit protein tdp hop thanh VLP
° EV71 VLP ¢6 th8 chiét va c6 thé duoc tinh ché nguyén ven tir sinh khdi thuc vat.
Vi du 2 — Sy biéu hién Poliovirut
Téng hop gen
Céac doan ADN ma hoa poliovirut (PV) protein cAu tric P1 va proteaza 3CD tir PV-
1 kidu huyét thanh enterovirut C clia ngudi c¢6 thé dugc sir dung. Céc trinh ty Gmg vién d6i
v6i P1va 3CD 14 c6 mit trong GenBank. Céc vi du khong han ché vé céc trinh tw nay 1a:
D61 vai P1: cac trinh tu axit amin GenBank ID NP_041277 (céc axit amin 1-881)

(SEQ ID NO:10); trinh ty nucleotit: GenBank ID NC_002058 (nucleotit 743-3385) (SEQ
ID NO: 9);

Pbi véi 3CD: trinh tu axit amin GenBank ID NP_041277 (c4c axit amin 1566-
2209) (SEQ ID NO:8); trinh ty nucleotit: GenBank ID NC_002058 (nucleotit 5438-7369)
(SEQ ID NO:7).

Hai gen P1 c6 thé duoc tdng hop. Thit nhét c6 thé dugc tao ra bing cach sir dung
trinh tu kidu hoang dai trong khi thir hai c6 thé dugc dya trén trinh tu t6i uu (str dung
codon cta ngudi) duge xac dinh bang cach st dung cic phuong phap tiéu chudn nhu da
duoc biét dén trong linh vuc nay. Gen 3CD c6 thé duoc téng hop dua trén trinh tu kiéu
hoang dai ctia n6. Ca hai gen kiéu hoang dai (P1 va 3CD) c6 thé duoc tdng hop bing
Invitrogen™ (trudc day la GeneArt®) va gen P1 t8i uu duge t61 wu hod va duoc téng hop

bang DNA2.0.
Tao dong phén tir

Céc gen dugc téng hop cé thé duoc tao dong vao vecto biéu hién thuc vat. Cac
thanh phén vecto duoc chon bao gém cat xét biéu hién dugce tao thanh chi yéu tir cac yéu

t8 didu hoa phién m3 va dich mi tir virut kham cay dau diia (CPMV) hodc gen
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plastoxyanin co linh ldng, do ca hai yéu t6 didu hoa da dugc st dung trude day voi su
thanh cong dbi véi viéc bidu hién & mirc cao cia protein tai t& hgp. Yéu t6 khuéch dai
ADN tlr geminivirut coi vang ddu (BeYDV) cling c6 thé duoc tich hop vao vecto biéu
hién thyuc vat. Do d6, mdi ciu tric gen c6 thé duoc tao dong trong céc vecto biéu hién c6
hodc khong c6 yéu td khuéch dai ADN. Bang 2 thé hién cAc cét xét biéu hién thyc vt ma

da dugc tap hop.

Bang 2. Cat xét bidu hién thuc vat d6i véi su biéu hién ciia polyprotein P1 cAu trac PV va

proteaza 3CD & N. benthamiana.

Ving ma hoé Yéu t6 diéu hoa Yéu t6 khuéch dai ADN
P1 (Wt) CPMV HT -

P1 (Wt) CPMV HT BeYDV+rep
P1 (Wt) , Plastoxyanin -

P1 (Wt) Plastoxyanin BeYDV+rep
P1 (Opt) CPMV HT -

P1 (Opt) CPMV HT BeYDV-+rep
P1 (Opt) Plastoxyanin -

P1 (Opt) Plastoxyanin BeYDV-+rep
3CD CPMV HT -

3CD CPMV HT BeYDV+rep
3CD Plastoxyanin -

3CD Plastoxyanin BeYDV+rep

Phan tich sw bidu hién — Chon loc cac cdu tric gen téi t5 hop t6t nhat

MB®i cat xét bidu hién c6 thé duge tao dong vao vecto plasmit ma sau d6 c6 thé
duogc chuyén vao Agrobacterium tumefacien. Su biéu hién tam thoi ¢ thé dugc khéi dau
bing viéc thdm loc chan khong cuia chit tiém chung Agrobacterium chuyén gen ma dén
dén truyén cac ban sao ADN di dong cua cAu tric ADN vao té bao thuc vat. Su biéu hién
tam thoi ctia nhidu thanh phin (biéu hién déng thoi) c6 thé duge thyc hién bang viéc thAm
loc h&n hop gdm céc chit tiém truyén Agrobacterium (ddng thim loc). Do mét thanh phin
duoc dua vao thuc vat 1a cutruc (P1), va chét nén ctia thanh phén thit hai, 3CD proteaZa,
mirc bidu hién cta hai thanh phin c6 thé duoc diéu bién. Vide nay c6 thé dugc thuc hién

béng cach str dung cac doan khéi d4u khéc nhau, cac hé khuéch dai ADN c6 cuong do
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thay déi, bing cich 1am thay ddi lugng du twong d6i cia mdi chit tiém chimg (P1 va 3CD)

tai thoi gian thim nhidm hodc t6 hop ctia ching,

Céc vecto biéu hién véi P1 c6 thé thir nhat duoc sang loc d6i v6i kha ning clia
ching d& bidu hién P1 don 1& va khi két hop véi cac vecto 3CD, ddi véi kha ning ciia
ching dé tao ra ham lugng cao clia cdc méanh phén giai protein. Su tich tu ctia cic manh
phéan giai protein c6 thé duoc kiém tra théng qua su bién mét ctia P1 khong xit 1y. Proteaza
virut duoc thé hién @ duoc tao ra va hoat dong & muc cao & thyc vat, cling nhu ¢ kha
nang nhan biét va tach chéit nén d(A)ng tao ra cda no trong té bao thuc vat dé tao ra PV

capsit protein.

0 ng tich tu doan phén giai protein trong thuc vat ¢6 thé bi tac dong boity1e
ctia Agrobacterium chira P1 protein v4i Agrobacterium chira 3CD proteaza, v&i sy tich tu
cao hon thu dugc véi ty 18 thap hon clia Agrobacterium chira 3CD proteaza. Su quan sat
duoc thuc hién dbi véi su ¢ mit clia cac yéu t6 khuéch dai ADN va viée str dung cdc yéu

t6 didu hoa khac nhau d6i v6i viée xir Iy P1 va su tich tu méanh phén giai protein.
Phén tich su hinh thanh VLP

Viéc hop nhét ctia VP1 vao VLP ¢6 th8 dugc danh gia bang viée st dung sc ky
loai ¢& (SEC) cua cac dich chiét duoc ¢d dic. Hat chit keo c6 thé duoc ¢6 dic tir cac dich
chiét sach thd bing viéc ly tAm tdc do cao. Vién c6 thé duoc rira va tao huyén phit lai trong
1/6 thé tich ctia chit dém tao huyén phu lai va duoc nap vao cot loc gel. Cot co thé duoc
rira giai bing chit dém tao huyén pht lai va cdc phan doan rira giai dugc déc trung béi

SDS-PAGE va thAm tich western.

Dich chiét protein tir thuc vat dugc bién nap mot cach tam thoi 6 thé duoc cho vao
viéc tach SEC va cdc phéan doan rura gidi dugc phén tich bang SDS-PAGE nhuém
Coomassie. Cac két qua c6 thé thé hién ring hdu hét protein vat chi dugc rira giai tir ct
trong cac phan doan sau, trong khi tin hiéu dc hi€u VP1 c6 thé duogc tim théy trong céc
phén doan sém hon. VP1 la protein twong d6i nho, n6 duoc mong doi dé rira giai tir cot
v6i phin 16n protein vat chi néu khong duge hop nhét vao céc ciu tric phén tit lugng cao.
Trong ban mé ta nay, profin rira giai dugc quan sat di v6i VP1 c6 thé cho biét mot cach

13 ring ring VP1 d4 dugc tich hop vao cAu trac phén tir lugng cao. Viée td hop clia thim
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tach western va gel nhudm Coomassie ciing c6 thé goi y rang protein du dugc quan sat

trong SDS-PAGE nhuém Coomassie c6 thé 1a VP1.

Mau tir thir nghiém nay c6 thé dugc giri &n Institut Armand-Frappier (IAF, Laval,
Québec) dé phan tich bing kinh hién vi dién tir truyén dong (TEM). C4c két qua cho biét
rang cAu trac phan tit lugng cao trong d6 VP1 duoc hop nhét 13 genuine PV VLP.

Tinh ché riéng phin

Phuong phap tinh ché VLP ctia nén sang loc VLPExpress duoc phét trién ddi véi
viéc tinh ché VLP boc (dudng kinh 140nm) tir sinh khéi thuc vat dugc bién nap. Phuong
phap st dung su ti€u hod enzym cua vach té bao dé giai phong ham lugng ngoai bao va
bao thé va dich chiét thu duoc duge cho vao loc siu va vi loc trude khi duoc cho vao ly
tam dé tao vién VLP. Vién duogc tao huyén phi lai trong dung dich tao huyén phi1 lai va

loc vO trung.

Phuong phép tinh ché VLPExpress c6 th duoc thir nghiém dbi v6i kha ning cua
n6 dé c6 dic PV VLP khong boc. Phép phan tich SDS-PAGE nhuém Coomassie cua sn
phim tinh ché c6 thé thé hién sy c6 mat cla protein turong Uing Véphﬁn tor luong voi
protein vo PV. Viéc nhén dang clia capsit protein c6 thé duoc dua trén phan tir lugng duoc

udc lugng clia chung.
Vi du 3-Tinh ché

Viéc chiét protein dugc thuc hién béng cach str dung k¥ thuat chiét co hoc hoidc
thoai bién enzym cia vach té bio nhu dugc mo ta trong WO 2011/035422 va
PCT/CA2012/050180. Viéc chiét enzym 14 c6 lgi so véi viée chiét co hoc trong d6 n6 dan
dén viéc giai phong ting san pham véi viée gidi phong tb1 thibu cac protein nhiém, véi cac
chit gay nhidm chii yéu trong dich chiét thu dugc 1a céc enzym duoc sir dung ddi véi vige
pha v& vach té bao, ma c6 thé duoc loai bd bing cach sir dung cic bude xudi dong tiép

theo thich hop.

Dich chiét co hoc hodc enzym dugc cho vao ly tAm dé loai bd manh vun té bao,
Agrobacteria, ADN va hat 16n hon. Sau d6, dich chiét dugc ly tAim dugc cho qua budce loc
duoc thuc hién dé loai bo cc phan rin trong huyén phi, 1am gidm ganh ning sinh hoc va
lam 8n dinh va tac dong dén dich chiét trude khi xt Iy xudi dong. Méc du viéc thu gom

EV71 VLP trong phan loc c6 thé khong duge danh gid voi sy khong c6 mit cua thu
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nghiém dinh luvong, phép phan tich thAm tach Western cho biét ring VLP bi mét trong
buéce loc 1a gidm thidu. Dich chiét sach thu duoc con duge xit Iy tiép béng cach st dung
viée loc dong tiép tuyén (TFF) hoic nap mdt céch truc tiép vao moi trudng sic ky néu

thich hop.

Kich c& ctia VLP cho phép sir dung TFF dé loai bd dAy du va chon loc céc protein
¢6 thé hoa tan dugc tim thiy trong dich chiét sach, bao gdm céc enzym dugc st dung cho
viéc polyme hoa khtr vach té bao. Buéc TFF ciing o dic VLP va cho phép trao d6i chit
dém trong khi chudn bi sic ky.

Vai phuong phép séc ky (shc ky twong tac trao dbi anion, trao dbi cation, ky nudc
(HIC) va 4i luc pseudo), phuong thirc (gan két hodc dong chay) va cac diéu kién ctia chit
dém (46 pH = tir 5 dén 8, tinh din tir 10 dén 80mS/cm) dugc dénh gid dbi véi kha nang
ctia chiing dé 1am ting do tinh khiét va 1am giam ADN 14y nhidm va ndi doc t6, trong khi
bao tdn cac dic tinh mong muén cia VLP. Céc tic gia sang ché da phat hién ra rang trong
mdt sb diéu kién, POROS® D (nhwa trao d6i anion yéu) dugc st dung theo phwong thirc
thong dong c6 thé tao ra viéc loai bd ADN va ni doc t hitu hiéu nhat ra khoi EV71 VLP

duoc c6 dac.

Budc TFF tht hai ¢6 thé duoc bd sung vao sau khi sic ky trong quy trinh tinh ché
EV71 VLP. Vai trd clia buéc TFF nay la dé ¢6 dic va tao ra san phdm trong chat dém
mong muén. Kich c& 15 va didu kién van hanh d6i v6i budce TFF thir hai duoc xac dinh
dua trén céc tham sé duoc nhan dang d6i voi TEF tht nhat. Cubi cling, chét nén c6 hat
EV71 tinh khiét dugc cd dic mot cach 18 rang thu duge sau khi loc 0,22-pm. San phém
duoc tao ra trong PBS chira 0,01% Polysorbat 80.
M0 ta dic diém VLP

Day EV71 VLP thir nhét dugc tao ra bing quy trinh dugc lam thich tmg dwoc mé ta
trén day (day s 479-23-018) va san phim dugc md ta dic diém mot cach hoan toan (Bang
3, day sb 479-23-018). D¢ tinh khiét dugc xac dinh bing mat do ké tir céc 16p cét gel
nhuém Coomassie ma & do chi c6 cac dai ma thé hién céc tin hiéu duong tinh d6i v&i thAm
tach Western (khang VP1-VP2), va con ¢6 thé dugce x4c nhan bing phép do phd khéi,
duoc xét dén nhu 1a mot phan cia san phAm. Phép phan tich profin chit lugng san pham

cho biét ring duoc phim chira EV71 VLP tinh khiét ¢ mirc cao.
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Bang 3. Thudc tinh chét luong ciia EV71 VLP, diy s 479-23-018.

A EV71 VLP
Thuge tinh Quy trinh khai dau
S5 16 479-23-018
D9 tinh khiét 96,4%
Nong d6 protein (BCA, pg/ml) 1192,4
SEC-HPLC (% thé tich rng (cAu tréic phan tt  100%
luong cao)
Tén séc anh 4ng
Kich c& hat (nm) 48,3
Kin hién vi dién tir Hat tron
Khodng 30nm
Giéng dugc phan tan
Tao ban dd trypsin /MS 2
S6 luong tap chat dugce phét hién (p<0,05 va Ubiquitin (4 pep)
>2 pepti:c) . Peroxidaza (2 pep)
3 tap chat dau tién
Génh ndng sinh hoc (CFU//ml) <10

* Sy wéce lugng so bd duoc tinh todn dya trén phép thir don I€.

Phép phan tich khéc v& san phAm bing kinh hién vi dién tir d& x4c nhan réng céc
EV71 VLP dugc tinh ché 12 nguyén ven (Fig.6A) va viéc tao ban dd trypsin bang phép do
phé khéi x4c nhan d tinh khiét ctia san pham.
Vi du 4 — Quy trinh cai bién
Do tinh khiét cia VLP v6i VP1 nguyén ven biang HIC

Trong qua trinh sang loc ban dau ctia phuong phép sic ky dé tinh ché EV71 VLP,
céc téc gia sang ché da luu y ring nhya HIC c6 thé chia tach VLP chira VP1 nguyén ven
ra khoi hat chita VP1 duoc tao manh. Trong mot sb diéu kién, trong khi hat chira manh
LMW VP1 duoc gén két mot cach manh mé vao nhua, hat nguyén ven la dang chay qua
cot. Do d6, bude HIC nay duoc 16ng vio nhu budc danh bong tiép theo sic ky POROS®
D. Hat EV71 duoc tinh ché qua quy trinh nay 13 dong nhét v& kich ¢& (tan séc 4nh sang),
gln v6i d6 tinh khiét 100%, khong c6 chit nhidm protein nio c6 thé phét hién bang phép
do phd khéi. Céc thudc tinh cht lugng san ph&m ctia san phim nay (day s6 479-31-020)

duoc thé hién trong bang 3, ¢t trung tam.
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Quy trinh chiét dugc cai bién

Chiét phAm thyc vat c6 thé dugc 1am sach bang viée axit hod & do pH khoang 5,2
hoac béng viéc xtt ly nhiét va dong tu dugc loai trix b%mg viéc ly tim. Viéc xtr ly nhiét
duoc 16ng vao gitta cac budc chiét co hoc va ly tim. Viéc str dung xt Iy nhiét 10 phut &
60°C (d6 pH=8,0) loai trir nhidu hon 90% protein c6 thé hoa tan ma khong lam anh hudng
dén d6 tan ctia EV71 VLP d&n murc c6 thé phat hién. VP1 con lai nguyén ven khi duge

chiét va lam sach trong cac dic€u kién nay.

Viée chiét co hoc & d6 pH=8,0, két hop véi viéc 1am sach dya trén xi ly nhiét,
duge thuc hién d8i véi quy trinh tinh ché EV71 VLP trong khi thay thé viéc chiét enzym.
Day VLP da duoc tao ra bing quy trinh nay (day s6 479-32-020). Dic diém ctia san phim
dugc thé hién trong bang 4 (cot thi ba). Cac két qua thu duoc thé hién rang viée chiét co
hoc, dugc st dung trong sy két hop véi viée 1am sach chu yéu bing nhiét cta protein, 12
bude thu hdi chi yéu hitu hidu ma c6 thé tuong thich mét cdch hoan toan véi cac budce
xudi dong dugce x4c dinh trude. Quy trinh thu duge 1a cé hiéu suét & mirc cao va tao ra san
phdm EV71 VLP c¢6 d6 tinh khiét 98%. Profin tan sic 4nh sang cia EV71 VLP dugc tao
ra tir quy trinh nay thé hién tinh ddng nhit & mttc cao. Phép phén tich Cryo TEM ciia san
phim nay x4c nhén rang hat c6 kich c& va hinh dang cua EV71 VLP (Fig.8).

Béng 4. So sénh c4c dic diém EV71 VLP dbi v6i cac ddy dugc tao ra bing cac quy trinh
bao gdm viéc chiét enzymat c6 hodc khong c6 budce chiét HIC hoic co hoc.

Chiét enzym (do Chiét co hoc (d6

Chiét enzym (d6

Thudc tinh pH=5,1) _ . pH=8,0) kém xtwr
khongcomic  PHESDVOTHIC 0

Day sb 479-35-020 479-31-020 479-32-020

Do tinh khiét 95,5% 100% 98,2%

Nong d6 protein (BCA, 352,8 297,8 7153

pg/ml) .

SEC-HPLC (% theo thé  100% 98,9% 100%

tich rdng (cau triic phan

tr lugng cao)

Kinh hién vi dién tir Puoc xac dinh Hat tron Hat tron
25-30nm 25-30nm
Giéng dugc phan  Giéng dugc phan
phoi phoi

* viée udce lugng so bd duge tinh todn dua trén thir nghiém don 1é dbi véi mbi quy trinh.
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T4t ca céc tai lidu trich din duoc dua ra trong ban m6 ta ndy dé tham khao.

Sang ché di dugc mo ta xét dén mot hodic nhiéu phuong n. Tuy nhién, s€ 13 rang
d6i v6i ngudi ¢ hiéu biét trung binh vé linh vyc ndy rang nhicu bien the va cai bién ¢6 thé
duge tao ra ma khong tach roi pham vi ciia sang ché nhu dugc xé4c dinh trong cac diém

yéu cau bao ho.
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YEU CAUBAO HQ
1. Phuong phap tao ra hat twong tu enterovirut (EVLP) & thuc vat, b phan cta thyc vét

hoic t& bao thuc vat, trong d6 phwong phép ndy bao gbm céc budc:

a) dua vao thuc vat, bd phan cia thuc vat hoiic t bao thuc vét axit nucleic thit nhat chita
ving didu hoa thir nht hoat déng & thuc vat dugc lign két theo cach hoat dong duoc véi
trinh tu nucleotit ma hoéa polyprotein ciia enterovirut, trong d6 polyprotein ctia enterovirut

bao gdm polyprotein P1 clia enterovirut 71;

b) dua axit nucleic thit hai chira ving diéu hoa thir hai hoat dong & thuc vat va dugce lién
két theo cach hoat dong duogc voéi trinh ty nucleotit thir hai m& héa mdt hodc nhiéu
proteaza 3C hodc 3CD ctia enterovirut 71 vao thuc vat, bd phan cta thuc vét hodc té bao

thuc vat; va

¢) U thuc vét, b0 phan cta thuc vat hodc té bao thuc vat trong céc diéu kién cho phép su
bidu hién cuia axit nucleic thir nhit va thit hai dé tao ra polyprotein P1 cua enterovirut 71
va mot hodc nhidu proteaza 3C hoic 3CD clia enterovirut 71, polyprotein P1 cia
enterovirut 71 dugc xtt ly thanh céc protein cAu trac VP1, VP3 va VPO hoic VP1, VP2,
VP3 va VP4, nho d6 tao ra EVLP.

2. Phuong phép theo diém 1, trong d6 ty 1€ gitta luong axit nucleic thir nhit dugc dua vao

so v6i luong axit nucleic thit hai duge dua vao ndm trong khoang tir 20:1 dén 0,5:1.

3. Phuong phép theo diém 1, trong d6 polyprotein ctia enterovirut chita cac protein chu
trac VP1, VP2, VP3, VP4, hoac tb hop ctia chung.

4. Phuong phép theo diém 1, trong d6 trong budc dua vao (budc a), axit nucleic duoc bidu
hién theo kiéu tam thoi & thuc vat.

5. Phwong phap theo diém 1, trong d6, trong budc dua vao (budc a), axit nucleic duoc
biéu hién 6n dinh & thuc vat.

6. Phuong phép tao ra hat twong tu enterovirut (EVLP) ¢ thuc vat, bo phan ctia thuc vét
hodc té bao thuc vat, trong d6 phuong phap nay bao gdm cac budc:

a) tao ra thuc vét, by phén cta thyc vat hodc té bao thuc vat chira axit nucleic thir nhét
chtra viing didu hoa thi nhat hoat dong & thuc vat duge lién két theo cach hoat dong dugc

véi trinh ty nucleotit thir nhit ma héa polyprotein cua enterovirut trong d6 polyprotein ctia
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enterovirut bao gdm polyprotein P1 ctia enterovirut 71 va axit nucleic thir hai chira viing
diéu hoa thtr hai hoat déng & thuc vat duoc lién két theo cach hoat dong duoc véi trinh tu

nucleotit thit hai ma héa mot hodc nhiéu proteaza 3C hodc 3CD cta enterovirut 71;

b) 1 thuc vat, bd phan cia thuc vat hodc té bao thuc vat trong céc diéu kién cho phép su
biéu hién cta cac axit nucleic dé tao ra polyprotein P1 ctia enterovirut 71 va mot hodc
nhiéu proteaza 3C hodc 3CD cua enterovirut 71, polyprotein P1 ctia enterovirut 71 dugc
xu ly thanh céc protein cAu trac VP1, VP3, va VPO hoic VP1, VP2, VP3 va VP4, nho dé
tao ra EVLP.

7. Phuong phép theo diém 1, trong d trinh ty axit nucleic thi nhét chira ving diéu hoa
tht nhit duoc lién két theo cach hoat dong dugc véi mot hodc nhidu ving ting cudng
comovirut, trinh ty nucleotit ma hoa polyprotein cta enterovirut, va mot hoac nhiéu yéu t6
khuéch dai, va phuong phap nay con bao gdm bude: dua axit nucleic thir ba ma hoéa

replicaza vao thuc vét, bd phan cta thuc vat hodc t€ bao thuc vat.

8. Phuong phép theo diém 1, trong d6 axit nucleic thir hai khong chira m¢t hogc nhiéu yéu

to khuéch dai hodc mdt hodc nhiéu ving tdng cudng comovirut.

9. Phuong phép theo diém 6, trong d6 ty 1 axit nucleic thtr nhét so véi axit nucleic thir hai

nim trong khoang tir 20:1 dén 0,5:1.

10. Phuong phép theo diém 6, trong d6 trinh ty axit nucleic thit nhit chira ving diéu hoa
thtr nhat duoc lién két theo cach hoat dong dugc véi mot hodce nhidu ving ting cudng
comovirut, trinh ty nucleotit ma hoa polyprotein cta enterovirut, va mot hodc nhiéu yéu td
khuéch dai, va phuong phdp ndy con bao gdém budc: dua axit nucleic thit ba ma héa

replicaza vao thuc vét, bd phan cta thuc vat, hodc t€ bao thuc vat.

11. Phuong phép theo diém 6, trong d6 axit nucleic thir hai khong chira mot hogic nhiéu
yéu t8 khuéch dai hodc mot hodc nhidu ving ting cudng comovirut.

12. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gbm (cac) bude:

(d) thu nhén thyc vat, bd phan cta thuc vat hodc t€ bao thuc vat; va/hodc

(e) tinh ché EVLP.

13. Phuong phép theo diém 6, trong d6 phuong phap nay con bao gdm (céc) budc:

(d) thu nhan thyc vat, bd phan cua thyc vat hodc té bao thuc vat; va/hoiic
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(e) tinh ché EVLP.

14. Phuong phap theo diém 1, trong d6 axit nucleic thir nhAt va axit nucleic thir hai ndm
trén cac cu tric axit nucleic riéng ré.

15. Phuong phap theo diém 6, trong d6 axit nucleic thir nhét va axit nucleic thtt hai ndm

trén cé4c cau tric axit nucleic riéng ré.

16. Phuong phap theo diém 1, trong d6 axit nucleic thir nhAt va axit nucleic thir hai nim

trén cling cau tric axit nucleic.

17. Phuong phap theo diém 6, trong d6 axit nucleic thir nhét va axit nucleic thtr hai ndm

trén cung cau truc axit nucleic.

18. Dich chiét thuc vt chira hat tuong tu enterovirut (EVLP) duoc tao ra bang phuong
phép bao gdm céc bude:

a) dua vao thuc vat, bd phén ctia thuc vat hodc té bao thuc vat axit nucleic thir nhét chtra
ving didu hoa tht nhét hoat dong & thuc vat duge lién két theo cch hoat dong dugce voi
trinh tw nucleotit ma hoéa polyprotein ctia enterovirut, trong dé polyprotein clia enterovirut

bao gdm polyprotein P1 cua enterovirut 71;

b) dua axit nucleic thr hai chira viing diéu hoa thit hai hoat dong & thuc vat va dugce lién
két theo cach hoat ddng duogc véi trinh ty nucleotit thit hai ma héa mot hodc nhiéu
proteaza 3C hogic 3CD ctia enterovirut 71 véo thuc vat, b phan cua thyc vat hodc té bao

thuc vat;

¢) u thuc vat, bd phén cta thyc vat, hodc té bao thuc vat trong cic diéu kién chb phép su
bidu hién axit nucleic thit nhat va thir hai dé tao ra polyprotein P1 cta enterovirut 71 va
mot hozic nhiéu proteaza 3C hogc 3CD cua enterovirut 71, polyprotein P1 ctia enterovirut
71 dugce xir ly thanh céc protein cAu trac VP1, VP3 va VPO hodc VP1, VP2, VP3 va VP4,
nho d6 tao ra EVLP; va

d) thu nhan thyc vét, bd phén ctia thuc vat hodc té bao thuc vat dé tao ra dich chiét thuc vat.

19. Ché phédm ding dé gay dap tmg mién dich chdng lai enterovirut 71 & d6i twong, trong

d6 ché phém nay chira dich chiét thuc vat theo didm 18 va chit mang duoc dung.

20. Dich chiét thuc vat chira hat tuong tu enterovirut (EVLP) duoc tao ra bang phuong

phap bao gdm céc budc:

-43-



31114

a) tao ra thuc vat, bd phan cua thuc vat hodc té bao thuc vat chira axit nucleic thir nhit
chtra viing diéu hoa tht nhit hoat dong & thuc vat duoc lién két theo cach hoat dong dugc
v6i trinh tu nucleotit thir nhdt ma hoa polyprotein clia enterovirut trong d6 polyprotein clia
enterovirut bao gdm polyprotein P1 ctia enterovirut 71 va axit nucleic thit hai chtra ving
didu hoa thir hai hoat ddong & thuc vat duoc lién két theo cach hoat dong dugc véi trinh tu

nucleotit thi hai ma héa mot hodc nhiéu proteaza 3C hodc 3CD cua enterovirut 71;

b) U thuc vat, b phédn cua thuc vét hodc té bao thuc vat trong cic diéu kién cho phép su
biéu hién c4c axit nucleic dé tao ra polyprotein P1 ctia enterovirut 71 va mdt hodc nhiéu
proteaza 3C hodc 3CD cua enterovirut 71, polyprotein P1 ctia enterovirut 71 duoc xir ly
thanh céc protein cAu trac VP1, VP3, va VP0 hodc VP1, VP2, VP3 va VP4, nho d6 tao ra
EVLP; va

¢) thu nhén thuc vét, by phan cta thuc vét hodc t& bao thuc vat dé tao ra dich chiét thuc vat.

21. Ché phim ding dé gay dap tng mién dich chdng lai enterovirut 71 & d6i tuong, trong

d6 ché phim nay chira dich chiét thuc vat theo diém 20 va chit mang dugc dung.

22. Té bao thuc vat chira axit nucleic thir nhit va axit nucleic thit hai, axit nucleic thi nhét
chira viing diéu hoa tht nhat hoat dong & té bao thuc vat va duoc lién két theo cach hoat
dong duge véi trinh tu nucleotit thir nhdt ma héa polyprotein cua enterovirut, trong d6
polyprotein cta enterovirut bao gbm polyprotein P1 ciia enterovirut 71, va axit nucleic thir
hai chtra viing diéu hoa thi hai hoat dong & té bao thue vét va dugc lién két theo cach hoat
dong dugc véi trinh tu nucleotit thir hai ma@ héa mot hodc nhiéu hon mét proteaza 3C hodc

3CD cua enterovirut 71.

23. Té bao thuc vat chira hat tuong tu enterovirut (EVLP), trong d6 EVLP nay chtra cac
protein cdu tric VP1, VP2, VP3 va VP4,

24. Hat tuong tu enterovirut (EVLP) tinh ché thu duoce tir dich chiét thuc vat theo diém 18.
25. Ché pham chira luong hiru hiéu didu tri EVLP theo diém 24 dé gay dap ung mién dich
& dbi tuong va chit mang dugc dung.

26. EVLP tinh ché thu duoc tir dich chiét thuc vat theo diém 20.

27. Ché phAm chira lvong hiru hiéu diéu tri cia EVLP theo diém 26 dé gdy dap img mién

dich & d6i twong va chit mang dugc dung.
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Trp

Tyr

Glu

Ile

Cys

465

Asn

Asn

Leu

290

Leu

Ser

Ser

Gly

Leu

370

Gly

Ser

Ser

Met

Glu

450

val

Ser

Thr

275

Glu

Gly

Lys

Thr

Lys

355

Arg

Thr

Lys

Gly

Val

435

Gly

Leu

Met

Ser

Ala

Ile

Met

Tyr

340

Ser

Met

Ile

Leu

Tyr

420

Leu

Ile

Gly

Ile

Gln

Ile

Lys

Lys

325

vVal

Arg

Thr

Thr

Pro

405

Asp

Arg

Asn

Gly

Asn
485

Met

Asp

Lys

310

Ser

Lys

Leu

Phe

Gly

390

Ile

Ala

Glu

His

Met

470

Asn

Ser

Leu

295

Arg

Tyr

Asp

Ile

Gly

375

Ser

Leu

Ser

Ile

Thr

455

Pro

Ile

Met

280

His

Asp

Met

Glu

Glu

360

His

Ala

Leu

Leu

Gly

440

His

Ser

Ile

31114

Glu

Thr

Ile

Asp

Leu

345

Ala

Leu

Val

Pro

Ser

425

Tyr

His

Gly

Ile

-51-

Glu

Ser

Leu

Lys

330

Arg

Ser

Tyr

Gly

Gly

410

Pro

Ser

val

Cys

Arg
490

Ala

Ala

Asp

315

Tyr

Ser

Ser

Glu

Cys

395

Ser

val

Glu

Tyr

Ser

475

Ala

Cys

Gly

300

Pro

Gly

Ile

Leu

Ala

380

Asn

Leu

Trp

Glu

Arg

460

Gly

Leu

Tyr

285

Tyr

Thr

Leu

Asp

Asn

365

Phe

Pro

Phe

Phe

Ala

445

Asn

Thr

Leu

Gly

Pro

Thr

Asp

Lys

350

Asp

His

Asp

Ala

Arg

430

val

Lys

Ser

Ile

Thr

Tyr

Arg

Leu

335

Ile

Ser

Ala

Thr

Phe

415

Ala

Ser

Thr

Ile

Lys
495

Glu

Ser

Asp

320

Pro

Lys

val

Asn

Phe

400

Asp

Leu

Leu

Tyr

Phe

480

Thr



Phe Lys

Asp Val

Lys Thr
530

Pro Cys
545

Gly Phe

Pro Met

Asn Thr

Gly Lys
610

Ile Gly
625

Trp Leu

<210> 4
<211>

Gly

Leu

515

Gly

Phe

Leu

Arg

Gln

595

Gln

Arg

Glu

1935

<212> ADN

<213>

<400> 4

ggcccgagte ttgattttge tctctcectg
gaccaggggc atttcaccat gttgggtgtt
tcacaacccg gcaaaactat ttggatcgaa

gaattggtgg atgagcaagg agtcaacctg

Ile

500

Ala

Lys

Asn

Pro

Glu

580

Asp

Glu

Ala

Leu

Asp

Ser

Glu

Glu

Asp

565

Ile

His

Tyr

Leu

Phe
645

Leu

Tyr

Tyr

Val

550

Glu

His

vVal

Glu

Ala
630

Enterovirut A71

Asp

Pro

Gly

535

Asn

Gln

Glu

Arg

Lys

615

Ile

31114

Glu

Phe

520

Leu

Trp

Phe

Ser

Ser

600

Phe

Pro

Leu

505

Pro

Thr

Gly

Pro

Ile

585

Leu

Val

Asn

Asn

Ile

Met

Asn

Phe

570

Arg

cys

Ser

Tyr

Met

Asp

Thr

Ala

555

Leu

Trp

Leu

Thr

Glu
635

ttaaggagga

agggatcgtt

cacaaactcg

gaattgaccc

-52-

Val

Cys

Pro

540

Thr

Ile

Thr

Leu

Ile

620

Asn

Ala

Leu

525

Ala

Phe

His

Lys

Ala

605

Arg

Leu

Tyr

510

Glu

Asp

Leu

Pro

Asp

590

Trp

Ser

Arg

acatcaggca

tagcagtcct

tgaacattct

tcatcactct

Gly

Leu

Lys

Lys

Thr

575

Ala

His

val

Arg

agtccaaaca
cccacgtcac
tgatgcagtt

tgacactaac

Asp

Ala

Ser

Arg

560

Met

Arg

Asn

Pro

Asn
640

60

120

180

240



gaaaagttta
accctagtga
cagtatggct
cctactaaag
cacattggtg
agtgaacaag
aatggaccaa
aaggaaccag
ctgttctcta
gctcttcatt
gaggaagcct
tacccctata
gtgagtaaaa
gtcaaggatg
gccagcagtt
ttccacgcaa
tggagcaagc
gatgctagcc
tatagtgaag
aacaagacct
aactcaatga
gatttggatg
ccaatcgatt
gcagataagt
ggctttttac
atccatgaat
ttgtgecctce

aggtctgtcc

gggatatcac
tcaacacgga
ttttgaatct
cgggacagtg
gcaatggtag
gggagatcca
cccgcaccaa
ctgtcttgca
agtatgtggg
atgcaaatca
gctatggtac
gtgccctggg
tgaaatccta
agctgecgcte
taaatgattc
atcctgggac
tgccaatcett
ttagcecctgt
aggcggtctc
attgtgtgct
tcaacaacat
aactcaacat
gcttggagtt
ccccttgett
ctgatgagca
ccattcgatg
tagcatggca

caataggaag

31114

caaattcatc
gcacatgccc
tagtggcaag
tggaggagta
acaaggtttt
gtgggttaag
gttggaaccc
cggcaaagat
aaacacgcta
attaaagcaa
tgagaatctt
aataaagaaa
tatggacaaa
aattgataaa
agtgtaccte
gataactgga
gcttecctggt
ctggttcaga
actcattgag
tggtgggatg
tattatcaga
ggtcgcttat
agcaaagact
taatgaagtt
gtttccattt
gactaaggac
taatggtaag

agctttggcet

ccagaaagta
tcaatgtttg
cccacccatce
gtgacatctg
tgcgcaggcce
cccaataaag
agtgtattcc
ccccgacteg
tatgagcctg
ctagaaatta
gaggctatcg
agagacatct
tatggtctcg
attaagaaag
agaatgactt
tcagccgtgg
tcactctttg
gcattagaaa
ggaatcaacc
ccctcagget
gcactgctca
ggggatgatg
ggcaaggagt
aattggggta
ttgatccacc
gcacgaaaca
caagaatatg

atcccaaatt

-53-

ttagcactgc
tcccggtggg
gcaccatgat
ttgggaaagt
tcaaaaggag
aaactggaag
atgatgtctt
aggtagattt
acgagtacat
atacctccca
atcttcatac
tagaccctac
atctccctta
ggaagtcccg
tcggtcattt
ggtgtaaccc
cctttgacta
tggtccttag
acacacacca
gttcgggaac
taaaaacatt
tgcttgctag
atggtctgac
atgcgacctt
ctactatgcc
ctcaagatca
aaaaatttgt

atgaaaatct

cagtgatgcc
tgacgtcgtyg
gtacaacttt
catcggtatt
ttactttgct
actcaacatc
cgagggaaat
tgagcaggcc
caaagaggca
gatgagcatg
tagtgcaggt
caccagggac
ctccacttat
tctgatcgag
gtatgaggct
tgacacattc
ctcaggttat
ggagataggg
cgtgtatcgt
atccatcttce
taagggcatt
ctaccccttc
catgactcct
cctcaagagg
aatgcgggag
tgtacggtcc
gagcacaatt

tagacgcaat

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

1800

1860

1920



31114

tggctcgagt tattt 1935
<210> 5

<211> 862

<212> PRT

<213> Enterovirut A71
<400> 5
Met Gly Ser Gln Val Ser Thr Gln Arg Ser Gly Ser His Glu Asn Ser

1 5 10 15

Asn Ser Ala Thr Glu Gly Ser Thr Ile Asn Tyr Thr Thr Ile Asn Tyr
20 25 30

Tyr Lys Asp Ser Tyr Ala Ala Thr Ala Gly Lys Gln Ser Leu Lys Gln
35 40 45

Asp Pro Asp Lys Phe Ala Asn Pro Val Lys Asp Ile Phe Thr Glu Met
50 55 60

Ala Ala Pro Leu Lys Ser Pro Ser Ala Glu Ala Cys Gly Tyr Ser Asp
65 70 75 80

Arg Val Ala Gln Leu Thr Ile Gly Asn Ser Thr Ile Thr Thr Gln Glu
85 90 95

Ala Ala Asn Ile Ile Val Gly Tyr Gly Glu Trp Pro Ser Tyr Cys Ser
100 105 110

Asp Ser Asp Ala Thr Ala Val Asp Lys Pro Thr Arg Pro Asp Val Ser
115 120 125

Val Asn Arg Phe Tyr Thr Leu Asp Thr Lys Leu Trp Glu Lys Ser Ser
130 135 140

Lys Gly Trp Tyr Trp Lys Phe Pro Asp Val Leu Thr Glu Thr Gly Val
145 150 155 160

Phe Gly Gln Asn Ala Gln Phe His Tyr Leu Tyr Arg Ser Gly Phe Cys
165 170 175

Ile His Val Gln Cys Asn Ala Ser Lys Phe His Gln Gly Ala Leu Leu
180 185 190



val

Gly

Asp

225

Ile

Asn

Asp

Ser

Ile

305

Val

Leu

Pro

Leu

Ala

385

Gly

Ala

Thr

210

Gly

Ser

Asn

Ser

Pro

290

Thr

Thr

Thr

Thr

Cys

370

Thr

Lys

val

195

Glu

Phe

Gln

Cys

Ala

275

Leu

Leu

Gln

Thr

Pro

355

Gln

Ser

Gly

Leu

Asp

Glu

Leu

Ala

260

Leu

Asp

Ala

Gly

Asp

340

Cys

val

Leu

Glu

Pro

Ser

Leu

Thr

245

Thr

Asn

Tyr

Pro

Phe

325

Asp

Ile

Glu

Met

Leu
405

Glu

His

Gln

230

val

Ile

His

Asp

Met

310

Pro

Gly

His

Thr

Glu

390

Cys

Tyr

Pro

215

His

Cys

Ile

Cys

Gln

295

Cys

Thr

val

Ile

Ile

375

Arg

Ala

val

200

Pro

Pro

Pro

val

Asn

280

Gly

Ser

Glu

Ser

Pro

360

Leu

Leu

Val

31114

Ile

Tyr

Tyr

His

Pro

265

Phe

Ala

Glu

Leu

Ala

345

Gly

Glu

Arg

Phe

-55-

Gly

Lys

vVal

Gln

250

Tyr

Gly

Thr

Phe

Lys

330

Pro

Glu

Val

Phe

Arg
410

Thr

Gln

Leu

235

Trp

Ile

Leu

Pro

Ala

315

Pro

Ile

val

Asn

Pro

395

Ala

Val

Thr

220

Asp

Ile

Asn

Leu

Val

300

Gly

Gly

Leu

Arg

Asn

380

val

Asp

Ala

205

Gln

Ala

Asn

Ala

val

285

Ile

Leu

Thr

Pro

Asn

365

vVal

Ser

Pro

Gly

Pro

Gly

Leu

Leu

270

val

Pro

Arg

Asn

Asn

350

Leu

Pro

Ala

Gly

Gly

Gly

Ile

Arg

255

Pro

Pro

Ile

Gln

Gln

335

Phe

Leu

Thr

Gln

Arg
415

Thr

Ala

Pro

240

Thr

Phe

Ile

Thr

Ala

320

Phe

His

Glu

Asn

Ala

400

Asn



Gly

Gln

Met

Leu

465

Asp

Asn

Thr

Ile

Lys

545

Thr

Ile

Thr

vVal

Asp
625

Pro

Trp

Ala

450

Pro

Phe

Thr

Thr

Gly

530

Asn

Gly

Gly

Gly

Pro

610

Glu

Trp

Ser

435

Thr

Lys

Gly

His

Gly

515

Ala

Phe

Thr

Asp

Gln

595

Ala

Ser

Gln

420

Gly

Gly

Asp

Leu

Tyr

500

Leu

Pro

Thr

Ile

Ser

580

Asn

Leu

Met

Ser

Ser

Lys

Arg

Gln

485

Arg

Val

Asn

Met

Gln

565

Val

Thr

Gln

Ile

Thr

Leu

Met

Ala

470

Ser

Ala

Ser

Thr

Lys

550

Gly

Ser

Gln

Ala

Glu
630

Leu

Glu

Leu

455

Thr

Ser

His

Ile

Ala

535

Leu

Asp

Arg

val

Ala

615

Thr

Leu

Val

440

Ile

Ala

val

Ala

Trp

520

Tyr

Cys

Arg

Ala

Ser

600

Glu

Arg

31114

Gly

425

Thr

Ala

Met

Thr

Arg

505

Tyr

Ile

Lys

val

Leu

585

Ser

Ile

Cys

-56-

Gln

Phe

Tyr

Leu

Leu

490

Asp

Gln

Ile

Asp

Ala

570

Thr

His

Gly

Val

Leu

Met

Thr

Gly

475

Val

Gly

Thr

Ala

Ala

555

Asp

Gln

Arg

Ala

Leu
635

Cys

Phe

Pro

460

Thr

Ile

val

Asn

Leu

540

Ser

vVal

Ala

Leu

Ser

620

Asn

Gly

Thr

445

Pro

His

Pro

Phe

TyTr

525

Ala

Asp

Ile

Leu

Asp

605

Ser

Ser

Tyr

430

Gly

Gly

val

Trp

Asp

510

vVal

Ala

Ile

Glu

Pro

590

Thr

Asn

His

Tyr

Ser

Gly

Ile

Ile

495

Tyr

val

Ala

Leu

Ser

575

Ala

Gly

Ala

Ser

Thr

Phe

Pro

Trp

480

Ser

Tyr

Pro

Gln

Gln

560

Ser

Pro

Lys

Ser

Thr
640



Ala

Glu

Asn

Glu

Cys

705

val

Gln

Ala

Phe

Leu

785

Arg

Tyr

Asn

Ile

Glu

Ile

Trp

Leu

690

Thr

Pro

Thr

Gln

Tyr

770

Glu

Thr

Met

Gln

Lys
850

Thr

Asp

Asp

675

Phe

Pro

Pro

Ala

val

755

Asp

Tyr

val

Arg

Asn

835

Pro

Thr

Leu

660

Ile

Thr

Thr

Gly

Thr

740

Ser

Gly

Gly

Gly

Met

820

Tyr

Thr

Leu

645

Pro

Asp

Tyr

Gly

Ala

725

Asn

val

Tyr

Ala

Thr

805

Lys

Leu

Gly

Asp

Leu

Ile

Met

Glu

710

Pro

Pro

Pro

Pro

Cys

790

Ser

His

Phe

Thr

Ser

Glu

Thr

Arg

695

val

Lys

Ser

Phe

Thr

775

Pro

Lys

Val

Lys

Ser
855

Phe

Gly

Gly

680

Phe

val

Pro

val

Met

760

Phe

Asn

Ser

Arg

Ala

840

Arg

31114

Phe

Thr

665

Tyr

Asp

Pro

Asp

Phe

745

Ser

Gly

Asn

Lys

Ala

825

Asn

Thr

-57-

Ser

650

Thr

Ala

Ala

Gln

Ser

730

val

Pro

Glu

Met

Tyr

810

Trp

Pro

Ala

Arg

Asn

Gln

Glu

Leu

715

Arg

Lys

Ala

His

Met

795

Pro

Ile

Asn

Ile

Ala

Pro

Met

Phe

700

Leu

Glu

Leu

Ser

Lys

780

Gly

Leu

Pro

Tyr

Thr
860

Gly

Asn

Arg

685

Thr

Gln

Ser

Ser

Ala

765

Gln

Thr

val

Arg

Ala

845

Thr

Leu

Gly

670

Arg

Phe

Tyr

Leu

Asp

750

Tyr

Glu

Phe

val

Pro

830

Gly

Leu

vVal

655

Tyr

Lys

val

Met

Ala

735

Pro

Gln

Lys

Ser

Arg

815

Met

Asn

Gly

Ala

val

Ala

Phe

720

Trp

Pro

Trp

Asp

Val

800

Ile

Arg

Ser



<210> 6

<211l> 2586
<212> ADN
<213>

<400> 6
atgggttecge

gagggttcca
gcaggcaaac
ttcactgaaa
cgagtagcgce
atagttggtt
aagccaacgc
gagaaatcgt
tttgggcaaa
tgcaatgcta
attgggacag
caacccggceg
atatcacagt
acaataatag
tttggcctat
atccctataa
gtcacgcaag
gatggecgttt
ggtgaagtta
gtgcccacga
gggaaaggtg
tccaccttge

accttcatgt

ccaggaggcc

Enterovirut A71

aggtgtccac
ccataaacta
agagtctcaa
tggcagcgcc
aattaactat
atggtgagtg
gccecggatgt
ccaagggatg
atgcacaatt
gtaaattcca
tggcaggcgg
ccgatggcett
taacagtgtg
tgccatacat
tagttgtgcc
ctatcacatt
gatttcccac
cagcacctat
ggaacttgct
atgccactag
agctgtgtge
tgggtcagtt
ttactggatc

ctttgcccaa

31114

gcagcgctcce
caccaccatt
gcaggatcca
actgaagtcc
tggtaactcc
gccttectac
ttcagtgaac
gtactggaaa
ccactacctc
ccaaggagca
cacagggacg
cgaattgcaa
cccacatcag
taacgcactg
tattagccca
agccccaatg
cgagttgaaa
tctaccaaac
agagttatgc
tttaatggag
ggtgttcaga
gtgtgggtat
ctttatggct

ggaccgggcg

ggttctcatg
aattattaca
gacaagtttg
ccatccgcectg
accatcacca
tgctcggatt
aggttttata
ttccecggatg
taccgatcag
ctcctagteg
gaagatagtc
cacccgtacg
tggattaatt
ccttttgatt
ctagattacg
tgttctgaat
cctggcacaa
ttccacccca
caggtggaaa
agactgcgct
gctgatcctg
tacacccaat
accggcaaga

accgccatgt

-58-

aaaattcaaa
aagactccta
caaatcctgt
aggcatgtgg
cgcaagaagc
ctgacgctac
cattggacac
tgttaactga
ggttctgtat
ctgttctacc
acccccctta
tgcttgatgce
tgagaaccaa
ccgecttgaa
accaaggagc
tcgcaggtct
atcaattttt
cccegtgtat
ccattctaga
ttccagtcte
ggcgaaatgg
ggtcaggatc
tgctcatagce

tgggcacgca

ctcagccacc
tgctgccaca
taaagacatc
atacagtgat
ggctaacatc
agcagtggat
taaattgtgg
aactggggtt
ccacgtgcag
agagtacgtc
caagcagact
tggcatccca
caattgtgct
ccactgcaat
gacgccagta
taggcaggca
aaccactgat
ccatatacct
ggttaacaat
agcacaagca
gccgtggcag
attggaagtc
ctatacaccg

cgtcatctgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gattttgggc
agagcgcatg
tatcagacaa
gcggcagcecc
acgggcacca
gtgagcagag
agtcatcgac
tcaaatgcta
gctgagacca
cctcttgaag
tacgcacaaa
actttegttg
gtaccacctg
aacccctcag
tcacccgecga
caggagaaag
cggactgtag
aagcacgtca
aacccaaatt
actctt
<210> 7
<211>

<212>
<213>

ADN
<400> 7

ggaccagggt
agcaagggag
gcttcacctg
gcgctcgaag

gaaaagttca

1932

tgcaatcgtc
cccgagatgg
attacgtggt
aaaagaattt
tccagggaga
ccctcactceca
tggatacagg
gtgacgagag
ctcttgatag
gcacaactaa
tgcgcagaaa
cgtgcacacc
gagcccctaa
tttttgtcaa
gtgcttacca
atcttgagta
ggacttccaa
gggcgtggat

atgctggcaa

Enterovirut C

tcgattacgc
agttcactat
gtgaaagcat
atcaagcagg

gagacattag

31114

cgttaccctt
agtgtttgac
tccaattggg
cactatgaag
tagggtagca
agctctacca
caaggttcca
catgatcgag
tttcttcagce
cccaaatggt
ggtggagtta
taccggggaa
gccagactcc
gttgtcagac
atggttctat
tggggcgtgce
atccaagtat
acctcgecccg

ctccattaag

agtggctatg
gttaggagtc
tgtgatcgat
aaccaatctt

accacatata

gtaataccat
tactacacca
gcgcctaata
ttgtgcaagg
gatgtaattg
gcacccacag
gcactccaag
acacgctgtg
agagcgggat
tatgccaact
ttcacctaca
gttgtcccac
agggagtccc
cctccagcac
gacggatatc
cctaataaca
cctttagtgg
atgcgtaacc

ccaactggta

gctaaaagaa
cacgacaacg
ggcaaagaag
gaaatcacta

cctactcaaa

-59-

ggatcagcaa
cagggttagt
cagcctatat
atgctagtga
aaagttccat
gccagaacac
ctgctgaaat
ttcttaactc
tagttggaga
gggacataga
tgcgctttga
aattgctcca
tcgcatggca
aggtttcagt
ccacattecgg
tgatgggtac
ttaggattta
aaaactacct

ctagtcgcac

acattgttac
tggctatttt
tggagatctt
taatcactct

tcactgagac

cactcactac
cagtatatgg
aatagcacta
tatcctacaa
aggggatagc
acaggtgagc
tggagcatca
gcacagcaca
gatagatctt
tataacaggt
tgcagagttc
atatatgttt
aaccgccacc
accattcatg
ggaacacaaa
gttctcagtyg
catgaggatg
attcaaggcc

agcgatcact

agcaactact
accaacccac
ggatgccaaa
aaagagaaat

aaatgatgga

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2586

60

120

180

240

300



gtcttgatcg
gaacagggat
ccaaccagag
catgttggtg
cagagtcaag
aatgcccegt
aaggaaccag
attttctcca
gtagaccact
gaggatgcca
tacccttatg
actaaggaaa
gtaaaggatg
gcttctagtt
tttcacaaaa
tggagcaaaa
gatgcatctc
ttcggagaca
aaaacatact
tcaatgatta
ttagaccacc
gttgacgcta
gacaaatcag
ttcagggcag
catgaatcaa
tgccttttag
agtgtgccaa

cttgactcat

tgaacactag
atctaaatct
caggacagtg
ggaacggttc
gtgaaatcca
ccaaaaccaa
cagtcctcac
agtacgtggg
atgctggcca
tgtatggcac
tagcaatggg
tgcaaaaact
aacttagatc
tgaatgactc
acccaggagt
ttccggtatt
tcagccectge
gagttgacta
gtgtcaaggg
acaacttgat
taaaaatgat
gtctcctage
ctacatttga
acgagaaata
ttagatggac
cttggcacaa
ttggaagagc

tt

31114

caagtacccc
cggtgggcgce
tggtggagtc
acacgggttt
gtggatgaga
gcttgaaccc
taaaaacgat
taacaaaatt
gctcatgtca
tgatggtcta
aaagaagaag
gctcgacaca
caaaacaaag
agtggcaatg
gataacaggt
gatggaagag
ttggttcgag
catcgactac
cggtatgcca
tatcaggaca
tgcctatggt
ccaatcagga
aacagtcaca
cccatttctt
taaagatcct
tggcgaagaa

tttattgctc

aatatgtatg
caaactgctc
atcacatgta
gcagcggecc
ccttecgaagg
agtgctttecc
cccaggctta
actgaagtgg
ctagacatca
gaagcacttg
agagacatct
tatggaatca
gttgagcagg
agaatggctt
tcagcagtgg
aagctgtttg
gcactaaaga
ctaaaccact
tctggetget
ctcttactga
gatgatgtaa
aaagactatg
tgggagaatg
attcatccag
aggaacactc
gaatataaca

ccagagtact

-60-

ttcctgtegg
gtactctaat
ctgggaaagt
tgaagcgatc
aagtgggata
actatgtgtt
agacagactt
atgagtacat
acacagaaca
atttgtccac
tgaacaaaca
acctcccact
ggaaatccag
ttgggaacct
ggtgcgatcc
cttttgacta
tggtgcttga
cacaccacct
caggcacttc
aaacctacaa
ttgcttccta
gactaactat
taacattctt
taatgccaat
aggatcacgt
aattcctagc

caacattgta

tgctgtgact
gtacaacttt
catcgggatg
atacttcact
tccaatcata
tgaaggggtg
tgaggaggca
gaaagaggca
aatgtgcttg
cagtgctgge
aaccagagac
ggtgacttat
attaattgaa
atatgctgct
agatttgttt
cacagggtat
gaaaatcgga
gtacaagaat
aatttttaac
gggcatagat
cccccatgaa
gactccagct
gaagagattc
gaaggaaatt
tcgctetcetg
taaaatcagg

ccgeegttgg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1932



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

<400>

8
6

44

PRT
Enterovirut C

8

Gly Pro Gly

1

Thr

Asn

Ile

Gln

65

Glu

Thr

Tyr

Gly

Gly

145

His

Ser

Ala

val

Asp

50

Ala

Lys

Asn

Val

Arg

130

Gln

Val

Tyr

Thr

Ala

35

Gly

Gly

Phe

Asp

Pro

115

Gln

Cys

Gly

Phe

Phe

Thr

20

Ile

Lys

Thr

Arg

Gly

100

val

Thr

Gly

Gly

Thr
180

Asp

Ser

Leu

Glu

Asn

Asp

85

Val

Gly

Ala

Gly

Asn

165

Gln

Tyxr

Lys

Pro

Val

Leu

70

Ile

Leu

Ala

Arg

val

150

Gly

Ser

Ala

Gly

Thr

Glu

55

Glu

Arg

Ile

val

Thr

135

Ile

Ser

Gln

val

Glu

His

40

Ile

Ile

Pro

val

Thr

120

Leu

Thr-

His

Gly

31114

Ala

Phe

25

Ala

Leu

Thr

His

Asn

105

Glu

Met

Cys

Gly

Glu
185

-61-

Met

10

Thr

Ser

Asp

Ile

Ile

90

Thr

Gln

Tyr

Thr

Phe

170

Ile

Ala

Met

Pro

Ala

Ile

75

Pro

Ser

Gly

Asn

Gly

155

Ala

Gln

Lys

Leu

Gly

Lys

60

Thr

Thr

Lys

Tyr

Phe

140

Lys

Ala

Trp

Arg

Gly

Glu

45

Ala

Leu

Gln

Tyr

Leu

125

Pro

val

Ala

Met

Asn

val

30

Ser

Leu

Lys

Ile

Pro

110

Asn

Thr

Ile

Leu

Arg
190

Tle

15

His

Ile

Glu

Arg

Thr

95

Asn

Leu

Arg

Gly

Lys

175

Pro

Val

Asp

vVal

Asp

Asn

80

Glu

Met

Gly

Ala

Met

160

Arg

Ser



Lys

Glu

Valb

225

Ile

Met

Ile

Gly

Ala

305

Thr

Leu

Gln

Ala

Pro

385

Trp

Glu

Pro

210

Leu

Phe

Lys

Asn

Leu

290

Met

Lys

val

Gly

Met

370

Gly

Ser

Val

195

Ser

Thr

Ser

Glu

Thr

275

Glu

Gly

Glu

Thr

Lys

355

Arg

Val

Lys

Gly

Ala

Lys

Lys

Ala

260

Glu

Ala

Lys

Met

Tyr

340

Ser

Met

Ile

Ile

Tyr

Phe

Asn

Tyr

245

vVal

Gln

Leu

Lys

Gln

325

val

Arg

Ala

Thr

Pro
405

Pro

His

Asp

230

val

Asp

Met

Asp

Lys

310

Lys

Lys

Leu

Phe

Gly

390

val

Ile

Tyr

215

Pro

Gly

His

Cys

Leu

295

Arg

Leu

Asp

Ile

Gly

375

Ser

Leu

Ile

200

val

Arg

Asn

Tyr

Leu

280

Ser

Asp

Leu

Glu

Glu

360

Asn

Ala

Met

31114

Asn

Phe

Leu

Lys

Ala

265

Glu

Thr

Ile

Asp

Leu

345

Ala

Leu

val

Glu

-62-

Ala

Glu

Lys

Ile

250

Gly

Asp

Ser

Leu

Thr

330

Arg

Ser

Tyr

Gly

Glu
410

Pro

Gly

Thr

235

Thr

Gln

Ala

Ala

Asn

315

Tyr

Ser

Ser

Ala

Cys

395

Lys

Ser

Val

220

Asp

Glu

Leu

Met

Gly

300

Lys

Gly

Lys

Leu

Ala

380

Asp

Leu

Lys

205

Lys

Phe

val

Met

Tyr

285

Tyr

Gln

Ile

Thr

Asn

365

Phe

Pro

Phe

Thr

Glu

Glu

Asp

Ser

270

Gly

Pro

Thr

Asn

Lys

350

Asp

His

Asp

Ala

Lys

Pro

Glu

Glu

255

Leu

Thr

Tyr

Arg

Leu

335

Val

Ser

Lys

Leu

Phe
415

Leu

Ala

Ala

240

Tyr

Asp

Asp

vVal

Asp

320

Pro

Glu

val

Asn

Phe

400

Asp



Tyr

Lys

Asp

vVal

465

Ser

Lys

val

Ser

Thr

545

Phe

Met

Thr

Glu

Gly
625

Thr

Met

Tyr

450

Lys

Met

Gly

Ile

Gly

530

Phe

Arg

Lys

Gln

Glu

610

Arg

Gly

val

435

Leu

Gly

Ile

Ile

Ala

515

Lys

Glu

Ala

Glu

Asp

595

Glu

Ala

Tyr

420

Leu

Asn

Gly

Asn

Asp

500

Ser

Asp

Thr

Asp

Ile

580

His

Tyr

Leu

Asp

Glu

His

Met

Asn

485

Leu

Tyr

Tyr

val

Glu

565

His

Val

Asn

Leu

Ala

Lys

Ser

Pro

470

Leu

Asp

Pro

Gly

Thr

550

Lys

Glu

Arg

Lys

Leu
630

Ser

Ile

His

455

Ser

Ile

His

His

Leu

535

Trp

Tyr

Ser

Ser

Phe

615

Pro

Leu

Gly

440

His

Gly

Ile

Leu

Glu

520

Thr

Glu

Pro

Ile

Leu

600

Leu

Glu

31114

Ser

425

Phe

Leu

Cys

Arg

Lys

505

val

Met

Asn

Phe

Arg

585

Cys

Ala

Tyr

-63-

Pro

Gly

Tyr

Ser

Thr

490

Met

Asp

Thr

val

Leu

570

Trp

Leu

Lys

Ser

Ala

Asp

Lys

Gly

475

Leu

Ile

Ala

Pro

Thr

555

Ile

Thr

Leu

Ile

Thr
635

Trp

Arg

Asn

460

Thr

Leu

Ala

Ser

Ala

540

Phe

His

Lys

Ala

Arg

620

Leu

Phe

Val

445

Lys

Ser

Leu

Tyr

Leu

525

Asp

Leu

Pro

Asp

Trp

605

Ser

Tyr

Glu

430

Asp

Thr

Ile

Lys

Gly

510

Leu

Lys

Lys

val

Pro

590

His

val

Arg

Ala

Tyr

Tyr

Phe

Thr

495

Asp

Ala

Ser

Arg

Met

575

Arg

Asn

Pro

Arg

Leu

Ile

Cys

Asn

480

Tyr

Asp

Gln

Ala

Phe

560

Pro

Asn

Gly

Ile

Trp
640



Leu Asp Ser Phe

<210> 9

<211l> 2643
<212> ADN
<213>

<400> 9
atgggtgctc

ggtggttcta
gcttcgaaac
ctgataaaaa
agagtactgc
gtagtcgctt
cagccgacag
acgaaagagt
tttgggcaaa

tgtaacgcct

ctggccgggg
gagaaaggag
cgcaggttet
gtgttcccge
tacgtgaact
ttaccattgg
accatagccc
cagggcctgce
cagtcaccgt
gtaaagaaca
acaaaaaaga
gatcccatac

cttggagaaa

Enterovirut C

aggtttcatc
ccattaatta
aggacttctc
cagccccaat
aattaacact
atgggcgttg
aaccagacgt
cgcgagggtyg
atatgtacta
ccaaattcca
atagcaacac
gcactttcac
gcccggtgga
accagataat
ccctetegat
ccccattaaa
ctatgtgctg
cggtcatgaa
gtgcgctgcce
tgatggaatt
acaccatgga
tctgecectgte

tcctaaatta

31114

acagaaagtg
caccaccatt
tcaagaccct
gctaaactcg
gggaaactcc
gcctgaatat
cgctgcatge
gtggtggaag
ccactaccta
ccagggggca
cactaccatg
gggtacgttc
ttacctcctt
aaacctacgg
agatagtatg
ttttgctagt
tgagttcaat
cacccctggt
tgaatttgat
ggcagaaatc
aatgtatagg
actctctcca

ctacacacac

ggcgcacatg
aattattata
tccaagttca
ccaaacatag
actataacca
ctgagggaca
aggttttata
ttgcctgatg
ggtaggtccg
ctaggggtat
cacaccagct
actcctgaca
ggaaatggca
accaacaact
gtaaagcaca
gagtcctccc
ggattaagaa
agcaatcaat
gtgaccccac
gacaccatga
gttcggttaa

gcttcagatc

tgggcaggat

-64-

aaaactcaaa
gagattcagc
ccgagcccat
aggcttgcgg
cacaggaggc
gcgaagccaa
cgctagacac
cactgaggga
ggtacaccgt
tcgecegtacce
atcaaaatgc
acaaccagac
cgttgttggg
gtgctacact
ataattgggg
cagagattcc
acatcaccct
atcttactgce
ctattgacat
ttccectttga
gtgacaaacc
ctaggttgtc

ccctgaagtt

tagagcgtat
tagtaacgcg
caaggatgtc
gtatagcgat
ggctaattca
tccagtggac
cgtgtcttgg
catgggactc
gcatgtacag
agagatgtgt
caatcctgge
atcacctgcc
gaatgccttt
ggtactccct
aattgcaata
aatcaccttg
gccacgctta
agacaacttc
acccggtgaa
cttaagtgcc
acatacagac
acatactatg

cacgtttctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ttctgtggat
gacccaccaa
ctgcagtcct
atagatgata
gtccctettt
ttcagcgtgce
ttaggtcaga
acatctagag
ccggcactca
caaaccagac
gcgcggggtg
gataagctat
ttggagttcect
ttcactgaga
ccaggcgcete
tcaatctttt
tcgaacgect
gcagcactag
gttagagtag
aaacccaaac
cctggagtgg
tat

<210>
<211>

<212>
<213>

10
881
PRT

<400> 10

tcatgatggc
agaagcgtaa
catgtactat
gtttcaccga
cgacacccag
gcttgttgcg
tgcttgaaag
acgctcteccecce
ccgcagtgga
atgttgtaca
catgcgtgac
ttgcagtgtg
tcacctattc
ctaacaatgg
cagtgcccga
acacctacgg
attcacactt
gtgactccct
tcaatgatca
acatcagagt

attacaagga

Enterovirut C

31114

aactggcaaa
ggaggcgatg
ggtagtgcca
aggcggatac
agagatggac
agataccaca
catgattgac
aaacactgaa
aactggggcc
acataggtca
cattatgacc
gaagatcact
tagatttgat
gcatgcctta
gaaatgggac
aacagctcca
ttacgacggt
ttatggtgca
caacccgacc
ctggtgcccg

tggtacgctt

ctgttggtgt
ttgggaacac
tggattagca
atcagcgtct
atccttggtt
catatagagc
aacacagtcc
gccagtggac
acaaatccac
aggtcagagt
gtggataacc
tataaagata
atggaactta
aatcaagtgt
gactacacat
gcccggatet
ttttccaaag
gcatctctaa
aaggtcacct
cgtccaccga

acacccctcet

catacgcgcc
atgtgatctg
acaccacgta
tctaccaaac
ttgtgtcagce
aaaaagcgct
gtgaaacggt
caacacactc
tagtcccttc
ctagcataga
cagcttccac
ctgtccagtt
cctttgtggt
accaaattat
ggcaaacctc
cggtaccgta
taccactgaa
atgacttcgg
ccaaaatcag
gggcagtggc

ccaccaagga

tcectggagcce
ggacatagga
tcggcaaacc
tagaatagtc
gtgtaatgac
agcacagggyg
gggggcggcea
caaggaaatt
tgatacagtg
gtctttctte
cacgaataag
acggaggaaa
tactgcaaat
gtacgtacca
atcaaatcca
tgttggtatt
ggaccagtcg
tattttggct
agtgtatcta
gtactacggc

tctgaccaca

Met Gly Ala Gln Val Ser Ser Gln Lys Val Gly Ala His Glu Asn Ser

1

5

10

-65-

15

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2643



Asn

Tyr

Asp

Ala

65

Arg

Ala

Asp

Ala

Arg

145

Phe

val

val

Thr

Thr
225

Arg

Arg

Pro

50

Pro

Val

Ala

Ser

Cys

130

Gly

Gly

His

Phe

Met

210

Phe

Ala

Asp

35

Ser

Met

Leu

Asn

Glu

115

Arg

Trp

Gln

val

Ala

195

His

Thr

Tyr

20

Ser

Lys

Leu

Gln

Ser

100

Ala

Phe

Trp

Asn

Gln

180

val

Thr

Gly

Gly
Ala
Phe
Asn
Leu
85

Val
Asn
Tyr
Trp
Met
165
Cys
Pro

Ser

Thr

Gly

Ser

Thr

Ser

70

Thr

val

Pro

Thr

Lys

150

Tyr

Asn

Glu

Tyr

Phe
230

Ser

Asn

Glu

55

Pro

Leu

Ala

val

Leu

135

Leu

Tyr

Ala

Met

Gln

215

Thr

Thr

Ala

40

Pro

Asn

Gly

Tyr

Asp

120

Asp

Pro

His

Ser

Cys

200

Asn

Pro

31114

Ile

25

Ala

Ile

Ile

Asn

Gly

105

Gln

Thr

Asp

Tyr

Lys

185

Leu

Ala

Asp

-66-

Asn

Ser

Lys

Glu

Ser

90

Arg

Pro

val

Ala

Leu

170

Phe

Ala

Asn

Asn

Tyr

Lys

Asp

Ala

75

Thr

Trp

Thr

Ser

Leu

155

Gly

His

Gly

Pro

Asn
235

Thr

Gln

val

60

Cys

Ile

Pro

Glu

Trp

140

Arg

Arg

Gln

Asp

Gly

220

Gln

Thr

Asp

45

Leu

Gly

Thr

Glu

Pro

125

Thr

Asp

Ser

Gly

Ser

205

Glu

Thr

Ile

30

Phe

Ile

Tyr

Thr

Tyr

110

Asp

Lys

Met

Gly

Ala

190

Asn

Lys

Ser

Asn

Ser

Lys

Ser

Gln

95

Leu

Val

Glu

Gly

Tyr

175

Leu

Thr

Gly

Pro

Tyr

Gln

Thr

Asp

80

Glu

Arg

Ala

Ser

Leu

160

Thr

Gly

Thr

Gly

Ala
240



Arg

Gly

Asn

Ser

Pro

305

Thr

Leu

Gln

Phe

Met

385

Thr

Pro

Asp

Thr

Arg

Asn

Cys

Met

290

Leu

Ile

Pro

Tyr

Asp

370

Glu

Lys

His

Pro

His
450

Phe

Ala

Ala

275

val

Asn

Ala

Arg

Leu

355

val

Leu

Lys

Thr

Arg

435

Trp

Cys

Phe

260

Thr

Lys

Phe

Pro

Leu

340

Thr

Thr

Ala

Asn

Asp

420

Leu

Ala

Pro

245

val

Leu

His

Ala

Met

325

Gln

Ala

Pro

Glu

Thr

405

Asp

Ser

Gly

Val

Phe

val

Asn

Ser

310

Cys

Gly

Asp

Pro

Ile

390

Met

Pro

His

Ser

Asp

Pro

Leu

Asn

295

Glu

Cys

Leu

Asn

Ile

375

Asp

Glu

Ile

Thr

Leu
455

Tyr

His

Pro

280

Trp

Ser

Glu

Pro

Phe

360

Asp

Thr

Met

Leu

Met

440

Lys

31114

Leu
Gln
265
Tyr
Gly
Ser
Phe
Val
345
Gln
Ile
Met
Tyr
Cys
425

Leu

Phe

-67-

Leu

250

Ile

val

Ile

Pro

Asn

330

Met

Ser

Pro

Ile

Arg

410

Leu

Gly

Thr

Gly

Ile

Asn

Ala

Glu

315

Gly

Asn

Pro

Gly

Pro

395

val

Ser

Glu

Phe

Asn

Asn

Ser

Ile

300

Ile

Leu

Thr

Cys

Glu

380

Phe

Arg

Leu

Tle

Leu
460

Gly

Leu

Leu

285

Leu

Pro

Arg

Pro

Ala

365

Val

Asp

Leu

Ser

Leu

445

Phe

Thr

Arg

270

Ser

Pro

Ile

Asn

Gly

350

Leu

Lys

Leu

Ser

Pro

430

Asn

cys

Leu

255

Thr

Ile

Leu

Thr

Ile

335

Ser

Pro

Asn

Ser

Asp

415

Ala

TyxY

Gly

Leu

Asn

Asp

Ala

Leu

320

Thr

Asn

Glu

Met

Ala

400

Lys

Ser

Tyr

Phe



Met

465

Asp

Trp

Ser

Gly

Thr

545

Phe

Leu

val

Thr

Ala

625

Gln

Glu

Asn

Met

Pro

Asp

Asn

Tyr

530

Pro

Ser

Ala

Glu

610

Val

Thr

Ser

Pro

Ala

Pro

Ile

Thr

515

Ile

Arg

Val

Gln

Glu

595

Ala

Glu

Arg

Phe

Ala
675

Thr

Lys

Gly

500

Thr

Ser

Glu

Arg

Gly

580

Thr

Ser

Thr

His

Phe

660

Ser

Gly

Lys

485

Leu

Tyr

Val

Met

Leu

565

Leu

val

Gly

Gly

val

645

Ala

Thr

Lys

470

Arg

Gln

Arg

Phe

Asp

550

Leu

Gly

Gly

Pro

Ala

630

val

Arg

Thr

Leu

Lys
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Ser
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His

Pro
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Ser
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Asp
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Fig.9A (SEQ ID NO:1)

GPSLDFALSLLRRNVRQVQTDQGHFTMLGVRDRLAVLPRHSQPGKTIWIEHKLVNVLDA
VELVDEQGVNLELTLITLDTNEKFRDITKFIPENISAASDATLVINTEHMPSMEVPVGD
VVQYGFLNLSGKPTHRTMMYNFPTKAGQCGGVVTSVGKIIGIHIGGNGRQGFCAGLKRS
YFASEQGEIQWVKPNKETGRLNINGPTRTKLEPSVFHDIFEGNKEPAVLHSKDPRLEVD
FEQALFSKYVGNTLYEPDEYIKEAALHYANQLKQLEINTSQMSMEEACYGTENLEAIDL
HTSAGYPYSALGIKKRDILDPTTRDVSKMKFYMDKYGLDLPYSTYVKDELRSIDKIKKG
KSRLIEASSLNDSVYLRMAFGHLYEAFHANPGTITGSAVGCNPDTFWSKLPILLPGSLF
AFDYSGYDASLSPVWFRALELVLREIGYSEGAVSLIEGINHTHHVYRNKTYCVLGGMPS
GCSGTSIFNSMINNIIIRALLIKTFKGIDLDELNMVAYGDDVLASYPFPIDCLELAKTG
KEYGLTMTPADKSPCFNEVNWGNATFLKRGFLPDEQFPFLIHPTMPMREIHESTRWTKD
ARNTQDHVRSLCLLAWHNGKQEYEKFVSTIRSVPVGRALAIPNYENLRRNWLELF

Fig.9B (SEQ ID NO:2)

GGCCCGAGCCTTGATTTTGCCCTCTCCCTACTGAGGAGGAACGTCAGGCAAGTCCAAAC
AGACCAGGGGCATTTCACCATGTTGGGTGTTAGGGATCGCTTAGCAGTCCTCCCACGCC
ACTCACAACCCGGCAAAACTATTTGGATTGAGCACARACTCGTGAACGTCCTTGATGCA
GTTGAATTGGTGGATGAGCAAGGAGTCAACCTGGAGTTAACCCTCATCACTCTTGACAC
TAACGAAAAGTTTAGGGATATCACCAAATTCATCCCAGAAAATATTAGTGCTGCCAGTG
ATGCCACCCTAGTGATCAACACGGAGCACATGCCCTCAATGTTTGTCCCGGTGGGTGAC
GTTGTGCAGTATGGCTTCTTGAACCTCAGTGGCAAGCCTACCCATCGCACCATGATGTA
CAACTTTCCTACTAAAGCAGGACAGTGTGGGGGAGTGGTGACATCTGTTGGGAAGATTA
TCGGTATTCACATTGGTGGCAATGGCAGACAAGGTTTTTGCGCAGGCCTCAAAAGGAGT
TACTTTGCTAGTGAACAAGGAGAGATCCAGTGGGTTAAGCCCAATAAAGARAACTGGAAG
ACTCAACATCAATGGACCAACCCGCACCAAGCTAGAACCCAGTGTATTCCATGATATCT
TTGAGGGAAATAAGGAGCCAGCTGTCTTGCACAGTAAAGACCCCCGACTTGAGGTAGAT
TTTGAACAGGCCCTGTTCTCTAAGTATGTGGGGAATACACTATATGAGCCTGACGAGTA
CATCAAAGAGGCAGCTCTTCATTATGCAAACCAATTAAAGCAGCTAGAAATCAACACCT
CTCAAATGAGCATGGAGGAGGCCTGCTACGGTACTGAGAATCTTGAGGCTATTGATCTT
CATACTAGTGCAGGTTACCCCTATAGTGCCCTGGGGATAAAGAAAAGAGACATCTTAGA
CCCTACCACCAGGGACGTGAGTAAAATGAAGTTCTACATGGACAARATATGGTCTTGATC
TCCCTTACTCCACTTATGTCAAGGACGAGCTGCGCTCAATTGATAAAATTAAGARAAGGG
AAGTCCCGTCTGATTGAGGCCAGTAGTTTARATGATTCAGTGTACCTTAGAATGGCTTT
CGGTCATTTGTATGAGGCTTTCCACGCAAATCCTGGGACTATAACTGGATCAGCCGTGG
GGTGTAACCCTGACACATTCTGGAGCAAGCTGCCAATTTTGCTCCCTGGTTCACTCTTT
GCCTTTGACTACTCAGGTTATGATGCTAGCCTTAGCCCTGTCTGGTTCAGAGCATTAGA
ATTGGTCCTTAGGGAGATAGGGTATAGTGAAGGGGCAGTCTCACTCATTGAGGGAATCA
ACCACACACACCATGTGTATCGTAATAAGACCTATTGTGTGCTTGGTGGGATGCCCTCA
GGCTGCTCGGGAACATCCATTTTCAACTCAATGATCAACAACATTATTATCAGAGCACT
GCTCATAAAAACATTTAAGGGCATTGATTTGGATGAACTCAACATGGTCGCTTATGGAG
ATGATGTGCTCGCTAGCTACCCCTTCCCAATTGATTGCTTGGAGTTAGCGAAGACTGGC
AAGGAGTATGGTCTAACCATGACCCCTGCGGATAAGTCTCCTTGCTTTAATGAAGTTAA
TTGGGGTAATGCGACCTTTCTCAAGAGGGGCTTTTTACCCGATGAACAGTTTCCATTTT
TGATCCACCCCACTATGCCAATGAGGGAGATCCATGAGTCCATTCGATGGACCAAGGAT
GCACGAAACACTCAAGATCATGTGCGGTCCTTGTGCCTCCTAGCATGGCATAATGGTAA
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GCAAGAATATGAGAAATTTGTGAGTACAATTAGGTCTGTCCCAGTGGGAAGAGCGTTGG
CTATCCCAAATTATGAAAACCTTAGACGTAATTGGCTCGAGTTATTT

Fig.9C (SEQ ID NO:3)

GPSLDFALSLLRRNIRQVQTDQGHFTMLGVRDRLAVLPRHSQPGKTIWIEHKLVNILDA
VELVDEQGVNLELTLITLDTNEKFRDITKFIPESISTASDATLVINTEHMPSMFVEPVGD
VVQYGFLNLSGKPTHRTMMYNFPTKAGQCGGVVTSVGKVIGIHIGGNGRQGFCAGLKRS
YFASEQGE TQWVKPNKETGRLNINGPTRTKLEPSVFHDVFEGNKEPAVLHGKDPRLEVD
FEQALFSKYVGNTLYEPDEYIKEAALHYANQLKQLEINTSQMSMEEACYGTENLEAIDL
HTSAGYPYSALGIKKRDILDPTTRDVSKMKSYMDKYGLDLPYSTYVKDELRSIDKIKKG
KSRLIEASSLNDSVYLRMTFGHLYEAFHANPGTITGSAVGCNPDTFWSKLPILLPGSLF
AFDYSGYDASLSPVWFRALEMVLREIGYSEEAVSLIEGINHTHHVYRNKTYCVLGGMPS
GCSGTSIFNSMINNIIIRALLIKTFKGIDLDELNMVAYGDDVLASYPFPIDCLELAKTG
KEYGLTMTPADKSPCFNEVNWGNATFLKRGFLPDEQFPFLIHPTMPMRETHESTRWTKD
ARNTQDHVRSLCLLAWHNGKQEYEKFVSTIRSVPIGRALAIPNYENLRRNWLELF

Fig.9D (SEQ ID NO:4)

GGCCCGAGTCTTGATTTTGCTCTCTCCCTGTTAAGGAGGAACATCAGGCAAGTCCARAC
AGACCAGGGGCATTTCACCATGTTGGGTGTTAGGGATCGTTTAGCAGTCCTCCCACGTC
ACTCACAACCCGGCAAAACTATTTGGATCGAACACAAACTCGTGAACATTCTTGATGCA
GTTGAATTGGTGGATGAGCAAGGAGTCAACCTGGAATTGACCCTCATCACTCTTGACAC
TAACGAAAAGTTTAGGGATATCACCAAATTCATCCCAGAAAGTATTAGCACTGCCAGTG
ATGCCACCCTAGTGATCAACACGGAGCACATGCCCTCAATGTTTGTCCCGGTGGGTGAC
GTCGTGCAGTATGGCTTTTTGAATCTTAGTGGCAAGCCCACCCATCGCACCATGATGTA
CAACTTTCCTACTAAAGCGGGACAGTGTGGAGGAGTAGTGACATCTGTTGGGAAAGTCA
TCGGTATTCACATTGGTGGCAATGGTAGACAAGGTTTTTGCGCAGGCCTCAAAAGGAGT
TACTTTGCTAGTGAACAAGGGGAGATCCAGTGGGTTAAGCCCAATAAAGARACTGGARG
ACTCAACATCAATGGACCAACCCGCACCAAGTTGGAACCCAGTGTATTCCATGATGTCT
TCGAGGGAAATAAGGAACCAGCTGTCTTGCACGGCARAGATCCCCGACTCGAGGTAGAT
TTTGAGCAGGCCCTGTTCTCTAAGTATGTGGGAAACACGCTATATGAGCCTGACGAGTA
CATCAAAGAGGCAGCTCTTCATTATGCAAATCAATTAAAGCAACTAGAAATTAATACCT
CCCAGATGAGCATGGAGGAAGCCTGCTATGGTACTGAGAATCTTGAGGCTATCGATCTT
CATACTAGTGCAGGTTACCCCTATAGTGCCCTGGGAATAAAGAAAAGAGACATCTTAGA
CCCTACCACCAGGGACGTGAGTAAAATGAAATCCTATATGGACARATATGGTCTCGATC
TCCCTTACTCCACTTATGTCAAGGATGAGCTGCGCTCAATTGATAAAATTAAGARAGGG
AAGTCCCGTCTGATCGAGGCCAGCAGTTTAAATGATTCAGTGTACCTCAGAATGACTTT
CGGTCATTTGTATGAGGCTTTCCACGCAAATCCTGGGACGATAACTGGATCAGCCGTGG
GGTGTAACCCTGACACATTCTGGAGCAAGCTGCCAATCTTGCTTCCTGGTTCACTCTTT
GCCTTTGACTACTCAGGTTATGATGCTAGCCTTAGCCCTGTCTGGTTCAGAGCATTAGA
AATGGTCCTTAGGGAGATAGGGTATAGTGAAGAGGCGGTCTCACTCATTGAGGGAATCA
ACCACACACACCACGTGTATCGTAACAAGACCTATTGTGTGCTTGGTGGGATGCCCTCA
GGCTGTTCGGGAACATCCATCTTCAACTCAATGATCAACAACATTATTATCAGAGCACT
GCTCATAAAAACATTTAAGGGCATTGATTTGGATGAACTCAACATGGTCGCTTATGGGE
ATGATGTGCTTGCTAGCTACCCCTTCCCAATCGATTGCTTGGAGTTAGCAAAGACTGGC
AAGGAGTATGGTCTGACCATGACTCCTGCAGATAAGTCCCCTTGCTTTAATGAAGTTAA
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TTGGGGTAATGCGACCTTCCTCAAGAGGGGCTTTTTACCTGATGAGCAGTTTCCATTTT
TGATCCACCCTACTATGCCAATGCGGGAGATCCATGAATCCATTCGATGGACTAAGGAC
GCACGAAACACTCAAGATCATGTACGGTCCTTGTGCCTCCTAGCATGGCATAATGGTAA
GCAAGAATATGAAAAATTTGTGAGCACAATTAGGTCTGTCCCAATAGGAAGAGCTTTGG
CTATCCCAAATTATGAAAATCTTAGACGCAATTGGCTCGAGTTATTT

Fig.9E (SEQ ID NO:5)

MGSQVSTQRSGSHENSNSATEGSTINYTTINYYKDSYAATAGKQSLKQDPDKFANPVKD
IFTEMAAPLKSPSAEACGYSDRVAQLTIGNSTITTQEAANIIVGYGEWPSYCSDSDATA
VDKPTRPDVSVNRFYTLDTKLWEKSSKGWYWKFPDVLTETGVEFGONAQFHYLYRSGECI
HVQCNASKFHQGALLVAVLPEYVIGTVAGGTGTEDSHPPYKQTQPGADGFELQHPYVLD
AGIPISQLTVCPHQWINLRTNNCATIIVPYINALPFDSALNHCNFGLLVVPISPLDYDQ
GATPVIPITITLAPMCSEFAGLRQAVTQGFPTELKPGTNQFLTTDDGVSAPILPNFHPT
PCIHIPGEVRNLLELCQVETILEVNNVPTNATSLMERLRFPVSAQAGKGELCAVFRADP
GRNGPWQSTLLGQLCGYYTQOWSGSLEVTFMFTGSFMATGKMLIAYTPPGGPLPKDRATA
MLGTHVIWDFGLQSSVTLVIPWISNTHYRAHARDGVEFDYYTTGLVSIWYQTNYVVPIGA
PNTAYIIALAAAQKNFTMKLCKDASDILQTGTIQGDRVADVIESSIGDSVSRALTQALP
APTGQONTQVSSHRLDTGKVPALQAAEIGASSNASDESMIETRCVLNSHSTAETTLDSEF
SRAGLVGEIDLPLEGTTNPNGYANWDIDITGYAQMRRKVELFTYMRFDAEFTFVACTPT
GEVVPQLLQYMFVPPGAPKPDSRESLAWQTATNPSVFVKLSDPPAQVSVPFMSPASAYQ
WFYDGYPTFGEHKQEKDLEYGACPNNMMGTFSVRTVGTSKSKYPLVVRIYMRMKHVRAW
IPRPMRNQNYLFKANPNYAGNSIKPTGTSRTAITTL

Fig.9F (SEQ ID NO:6)

ATGGGTTCGCAGGTGTCCACGCAGCGCTCCGGTTCTCATGAAAATTCAAACTCAGCCAC
CGAGGGTTCCACCATAAACTACACCACCATTAATTATTACAAAGACTCCTATGCTGCCA
CAGCAGGCAAACAGAGTCTCAAGCAGGATCCAGACAAGTTTGCAAATCCTGTTAAAGAC
ATCTTCACTGAAATGGCAGCGCCACTGAAGTCCCCATCCGCTGAGGCATGTGGATACAG
TGATCGAGTAGCGCAATTAACTATTGGTAACTCCACCATCACCACGCAAGAAGCGGCTA
ACATCATAGTTGGTTATGGTGAGTGGCCTTCCTACTGCTCGGATTCTGACGCTACAGCA
GTGGATAAGCCAACGCGCCCGGATGTTTCAGTGAACAGGTTTTATACATTGGACACTAA
ATTGTGGGAGAAATCGTCCAAGGGATGGTACTGGAAATTCCCGGATGTGTTAACTGARA
CTGGGGTTTTTGGGCAAAATGCACAATTCCACTACCTCTACCGATCAGGGTTCTGTATC
CACGTGCAGTGCAATGCTAGTAAATTCCACCAAGGAGCACTCCTAGTCGCTGTTCTACC
AGAGTACGTCATTGGGACAGTGGCAGGCGGCACAGGGACGGAAGATAGTCACCCCCCTT
ACAAGCAGACTCAACCCGGCGCCGATGGCTTCGAATTGCAACACCCGTACGTGCTTGAT
GCTGGCATCCCAATATCACAGTTAACAGTGTGCCCACATCAGTGGATTAATTTGAGAAC
CAACAATTGTGCTACAATAATAGTGCCATACATTAACGCACTGCCTTTTGATTCCGCCT
TGAACCACTGCAATTTTGGCCTATTAGTTGTGCCTATTAGCCCACTAGATTACGACCAA
GGAGCGACGCCAGTAATCCCTATAACTATCACATTAGCCCCAATGTGTTCTGAATTCGC
AGGTCTTAGGCAGGCAGTCACGCAAGGATTTCCCACCGAGTTGAAACCTGGCACAAATC
AATTTTTAACCACTGATGATGGCGTTTCAGCACCTATTCTACCAAACTTCCACCCCACC
CCGTGTATCCATATACCTGGTGAAGTTAGGAACTTGCTAGAGTTATGCCAGGTGGAAAC
CATTCTAGAGGTTAACAATGTGCCCACGAATGCCACTAGTTTAATGGAGAGACTGCGCT
TTCCAGTCTCAGCACAAGCAGGGAAAGGTGAGCTGTGTGCGGTGTTCAGAGCTGATCCT
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GGGCGAAATGGGCCGTGGCAGTCCACCTTGCTGGGTCAGTTGTGTGGGTATTACACCCA
ATGGTCAGGATCATTGGAAGTCACCTTCATGTTTACTGGATCCTTTATGGCTACCGGCA
AGATGCTCATAGCCTATACACCGCCAGGAGGCCCTTTGCCCAAGGACCGGGCGACCGLC
ATGTTGGGCACGCACGTCATCTGGGATTTTGGGCTGCAATCGTCCGTTACCCTTGTAAT
ACCATGGATCAGCAACACTCACTACAGAGCGCATGCCCGAGATGGAGTGTTTGACTACT
ACACCACAGGGTTAGTCAGTATATGGTATCAGACAARATTACGTGGTTCCAATTGGGGCG
CCTAATACAGCCTATATAATAGCACTAGCGGCAGCCCAAAAGAATTTCACTATGAAGTT
GTGCAAGGATGCTAGTGATATCCTACAAACGGGCACCATCCAGGGAGATAGGGTAGCAG
ATGTAATTGAAAGTTCCATAGGGGATAGCGTGAGCAGAGCCCTCACTCAAGCTCTACCA
GCACCCACAGGCCAGAACACACAGGTGAGCAGTCATCGACTGGATACAGGCAAGGTTCC
AGCACTCCAAGCTGCTGAARATTGGAGCATCATCAAATGCTAGTGACGAGAGCATGATCG
AGACACGCTGTGTTCTTAACTCGCACAGCACAGCTGAGACCACTCTTGATAGTTTCTTC
AGCAGAGCGGGATTAGTTGGAGAGATAGATCTTCCTCTTGAAGGCACAACTAACCCAAA
TGGTTATGCCAACTGGGACATAGATATAACAGGTTACGCACAAATGCGCAGAAAGGTGG
AGTTATTCACCTACATGCGCTTTGATGCAGAGTTCACTTTCGTTGCGTGCACACCTACC
GGGGAAGTTGTCCCACAATTGCTCCAATATATGTTTGTACCACCTGGAGCCCCTAAGCC
AGACTCCAGGGAGTCCCTCGCATGGCAAACCGCCACCAACCCCTCAGTTTTTGTCAAGT
TGTCAGACCCTCCAGCACAGGTTTCAGTACCATTCATGTCACCCGCGAGTGCTTACCAA
TGGTTCTATGACGGATATCCCACATTCGGGGAACACAAACAGGAGAAAGATCTTGAGTA
TGGGGCGTGCCCTAATAACATGATGGGTACGTTCTCAGTGCGGACTGTAGGGACTTCCA
AATCCAAGTATCCTTTAGTGGTTAGGATTTACATGAGGATGAAGCACGTCAGGGCGTGG
ATACCTCGCCCGATGCGTAACCAAAACTACCTATTCAAGGCCAACCCAAATTATGCTGG
CAACTCCATTAAGCCAACTGGTACTAGTCGCACAGCGATCACTACTCTT

Fig.9G (SEQ ID NO:7)

GGACCAGGGTTCGATTACGCAGTGGCTATGGCTAAAAGAAACATTGTTACAGCAACTAC
TAGCAAGGGAGAGTTCACTATGTTAGGAGTCCACGACAACGTGGCTATTTTACCAACCC
ACGCTTCACCTGGTGAAAGCATTGTGATCGATGGCAAAGAAGTGGAGATCTTGGATGCC
AAAGCGCTCGAAGATCAAGCAGGAACCAATCTTGAAATCACTATAATCACTCTAAAGAG
AAATGAAAAGTTCAGAGACATTAGACCACATATACCTACTCAARATCACTGAGACAAATG
ATGGAGTCTTGATCGTGAACACTAGCAAGTACCCCAATATGTATGTTCCTGTCGGTGCT
GTGACTGAACAGGGATATCTAAATCTCGGTGGGCGCCARACTGCTCGTACTCTAATGTA
CAACTTTCCAACCAGAGCAGGACAGTGTGGTGGAGTCATCACATGTACTGGGAAAGTCA
TCGGGATGCATGTTGGTGGGAACGGTTCACACGGGTTTGCAGCGGCCCTGAAGCGATCA
TACTTCACTCAGAGTCAAGGTGAAATCCAGTGGATGAGACCTTCGAAGGARAGTGGGATA
TCCAATCATAAATGCCCCGTCCAAAACCAAGCTTGAACCCAGTGCTTTCCACTATGTGT
TTGAAGGGGTGAAGGAACCAGCAGTCCTCACTAAAAACGATCCCAGGCTTAAGACAGAC
TTTGAGGAGGCAATTTTCTCCAAGTACGTGGGTAACAARATTACTGAAGTGGATGAGTA
CATGAAAGAGGCAGTAGACCACTATGCTGGCCAGCTCATGTCACTAGACATCAACACAG
AACAAATGTGCTTGGAGGATGCCATGTATGGCACTGATGGTCTAGAAGCACTTGATTTG
TCCACCAGTGCTGGCTACCCTTATGTAGCAATGGGARAGAAGAAGAGAGACATCTTGAA
CAAACAAACCAGAGACACTAAGGAAATGCAAAAACTGCTCGACACATATGGAATCAACC
TCCCACTGGTGACTTATGTAAAGGATGAACTTAGATCCAAAACAAAGGTTGAGCAGGGG
AAATCCAGATTAATTGAAGCTTCTAGTTTGAATGACTCAGTGGCAATGAGAATGGCTTT
TGGGAACCTATATGCTGCTTTTCACAAAAACCCAGGAGTGATAACAGGTTCAGCAGTGG
GGTGCGATCCAGATTTGTTTTGGAGCAAAATTCCGGTATTGATGGAAGAGAAGCTGTTT
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GCTTTTGACTACACAGGGTATGATGCATCTCTCAGCCCTGCTTGGTTCGAGGCACTAAA
GATGGTGCTTGAGAAAATCGGATTCGGAGACAGAGTTGACTACATCGACTACCTAAACC
ACTCACACCACCTGTACAAGAATAAAACATACTGTGTCAAGGGCGGTATGCCATCTGGC
TGCTCAGGCACTTCAATTTTTAACTCAATGATTAACAACTTGATTATCAGGACACTCTT
ACTGAAAACCTACAAGGGCATAGATTTAGACCACCTAAAAATGATTGCCTATGGTGATG
ATGTAATTGCTTCCTACCCCCATGAAGTTGACGCTAGTCTCCTAGCCCAATCAGGARRAA
GACTATGGACTAACTATGACTCCAGCTGACAAATCAGCTACATTTGAAACAGTICACATG
GGAGAATGTAACATTCTTGAAGAGATTCTTCAGGGCAGACGAGAAATACCCATTTCTTA
TTCATCCAGTAATGCCAATGAAGGAAATTCATGAATCAATTAGATGGACTAAAGATCCT
AGGAACACTCAGGATCACGTTCGCTCTCTGTGCCTTTTAGCTTGGCACAATGGCGAAGA
AGAATATAACAAATTCCTAGCTAAAATCAGGAGTGTGCCAATTGGAAGAGCTTTATTGC
TCCCAGAGTACTCAACATTGTACCGCCGTTGGCTTGACTCATTT

Fig.9H (SEQ ID NO:8)

GPGFDYAVAMAKRNIVTATTSKGEFTMLGVHDNVAILPTHASPGESIVIDGKEVEILDA
KALEDQAGTNLEITIITLKRNEKFRDIRPHIPTQITETNDGVLIVNTSKYPNMYVPVGA
VTEQGYLNLGGRQTARTLMYNFPTRAGQCGGVITCTGKVIGMHVGGNGSHGFAAALKRS
YFTOSQGEIQWMRPSKEVGYPIINAPSKTKLEPSAFHYVFEGVKEPAVLTKNDPRLKTD
FEEAIFSKYVGNKITEVDEYMKEAVDHYAGQLMSLDINTEQMCLEDAMYGTDGLEALDL
STSAGYPYVAMGKKKRDILNKQTRDTKEMQKLLDTYGINLPLVTYVKDELRSKTKVEQG
KSRLIEASSLNDSVAMRMAFGNLYAAFHKNPGVITGSAVGCDPDLFWSKIPVLMEEKLE
AFDYTGYDASLSPAWFEALKMVLEKIGFGDRVDYIDYLNHSHHLYKNKTYCVKGGMPSG
CSGTSIFNSMINNLIIRTLLLKTYKGIDLDHLKMIAYGDDVIASYPHEVDASLLAQSGK
DYGLTMTPADKSATFETVTWENVTFLKRFFRADEKYPFLIHPVMPMKEITHESTIRWTKDP
RNTQDHVRSLCLLAWHNGEEEYNKFLAKIRSVPIGRALLLPEYSTLYRRWLDSF

Fig.91 (SEQ ID NO:9)

ATGGGTGCTCAGGTTTCATCACAGARAGTGGGCGCACATGAAAACTCAAATAGAGCGTA
TGGTGGTTCTACCATTAATTACACCACCATTAATTATTATAGAGATTCAGCTAGTAACG
CGGCTTCGAAACAGGACTTCTCTCAAGACCCTTCCAAGTTCACCGAGCCCATCAAGGAT
GTCCTGATAAAAACAGCCCCAATGCTAAACTCGCCARACATAGAGGCTTGCGGGTATAG
CGATAGAGTACTGCAATTAACACTGGGAAACTCCACTATAACCACACAGGAGGCGGCTA
ATTCAGTAGTCGCTTATGGGCGTTGGCCTGAATATCTGAGGGACAGCGAAGCCAATCCA
GTGGACCAGCCGACAGAACCAGACGTCGCTGCATGCAGGTTTTATACGCTAGACACCGT
GTCTTGGACGAAAGAGTCGCGAGGGTGGTGGTGGAAGTTGCCTGATGCACTGAGGGACA
TGGGACTCTTTGGGCAAAATATGTACTACCACTACCTAGGTAGGTCCGGGTACACCGTG
CATGTACAGTGTAACGCCTCCAAATTCCACCAGGGGGCACTAGGGGTATTCGCCGTACC
AGAGATGTGTCTGGCCGGGGATAGCAACACCACTACCATGCACACCAGCTATCAAAATG
CCAATCCTGGCGAGAAAGGAGGCACTTTCACGGGTACGTTCACTCCTGACAACAACCAG
ACATCACCTGCCCGCAGGTTCTGCCCGGTGGATTACCTCCTTGGAAATGGCACGTTGTT
GGGGAATGCCTTTGTGTTCCCGCACCAGATAATAAACCTACGGACCAACAACTGTGCTA
CACTGGTACTCCCTTACGTGAACTCCCTCTCGATAGATAGTATGGTAAAGCACAATAAT
TGGGGAATTGCAATATTACCATTGGCCCCATTAAATTTTGCTAGTGAGTCCTCCCCAGA
GATTCCAATCACCTTGACCATAGCCCCTATGTGCTGTGAGTTCAATGGATTAAGAAACA
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TCACCCTGCCACGCTTACAGGGCCTGCCGGTCATGAACACCCCTGGTAGCAATCAATAT
CTTACTGCAGACAACTTCCAGTCACCGTGTGCGCTGCCTGAATTTGATGTGACCCCACC
TATTGACATACCCGGTGAAGTAAAGAACATGATGGAATTGGCAGAAATCGACACCATGA
TTCCCTTTGACTTAAGTGCCACAAAAAAGAACACCATGGARATGTATAGGGTTCGGTTA
AGTGACAAACCACATACAGACGATCCCATACTCTGCCTGTCACTCTCTCCAGCTTCAGA
TCCTAGGTTGTCACATACTATGCTTGGAGAAATCCTAAATTACTACACACACTGGGCAG
GATCCCTGAAGTTCACGTTTCTGTTCTGTGGATTCATGATGGCAACTGGCAAACTGTTG
GTGTCATACGCGCCTCCTGGAGCCGACCCACCAAAGAAGCGTAAGGAGGCGATGTTGGG
AACACATGTGATCTGGGACATAGGACTGCAGTCCTCATGTACTATGGTAGTGCCATGGA
TTAGCAACACCACGTATCGGCAAACCATAGATGATAGTTTCACCGAAGGCGGATACATC
AGCGTCTTCTACCAAACTAGAATAGTCGTCCCTCTTTCGACACCCAGAGAGATGGACAT
CCTTGGTTTTGTGTCAGCGTGTAATGACTTCAGCGTGCGCTTGTTGCGAGATACCACAC
ATATAGAGCAAAAAGCGCTAGCACAGGGGTTAGGTCAGATGCTTGARAGCATGATTGAC
AACACAGTCCGTGAAACGGTGGGGGCGGCAACATCTAGAGACGCTCTCCCARACACTGA
AGCCAGTGGACCAACACACTCCAAGGAAATTCCGGCACTCACCGCAGTGGAAACTGGGE
CCACAAATCCACTAGTCCCTTCTGATACAGTGCAAACCAGACATGTTGTACAACATAGG
TCAAGGTCAGAGTCTAGCATAGAGTCTTTCTTCGCGCGGGGTGCATGCGTGACCATTAT
GACCGTGGATAACCCAGCTTCCACCACGAATAAGGATAAGCTATTTGCAGTGTGGAAGA
TCACTTATAAAGATACTGTCCAGTTACGGAGGAAATTGGAGTTCTTCACCTATTCTAGA
TTTGATATGGAACTTACCTTTGTGGTTACTGCAAATTTCACTGAGACTARCAATGGGCA
TGCCTTAAATCAAGTGTACCAAATTATGTACGTACCACCAGGCGCTCCAGTGCCCGAGA
AATGGGACGACTACACATGGCAARACCTCATCAAATCCATCAATCTTTTACACCTACGGA
ACAGCTCCAGCCCGGATCTCGGTACCGTATGTTGGTATTTCGAACGCCTATTCACACTT
TTACGACGGTTTTTCCAAAGTACCACTGAAGGACCAGTCGGCAGCACTAGGTGACTCCC
TTTATGGTGCAGCATCTCTAAATGACTTCGGTATTTTGGCTGTTAGAGTAGTCAATGAT
CACAACCCGACCAAGGTCACCTCCAAAATCAGAGTGTATCTAAAACCCAAACACATCAG
AGTCTGGTGCCCGCGTCCACCGAGGGCAGTGGCGTACTACGGCCCTGGAGTGGATTACA
AGGATGGTACGCTTACACCCCTCTCCACCAAGGATCTGACCACATAT

Fig.9J (SEQ ID NO:10)

MGAQVSSQKVGAHENSNRAYGGSTINYTTINYYRDSASNAASKQDFSQDPSKFTEPIKD
VLIKTAPMLNSPNIEACGYSDRVLQLTLGNSTITTQEAANSVVAYGRWPEYLRDSEANP
VDQPTEPDVAACRFYTLDTVSWTKESRGWWWKLPDALRDMGLFGQNMYYHYLGRSGYTV
HVQCNASKFHQGALGVFAVPEMCLAGDSNTTTMHTSYQNANPGEKGGTFTGTFTPDNNQ
TSPARRFCPVDYLLGNGTLLGNAFVFPHQIINLRTNNCATLVLPYVNSLSIDSMVKHNN
WGIATLPLAPLNFASESSPEIPITLTIAPMCCEFNGLRNITLPRLOQGLPVMNTPGSNQY
LTADNFQSPCALPEFDVTPPIDIPGEVKNMMELAEIDTMIPFDLSATKKNTMEMYRVRL
SDKPHTDDPILCLSLSPASDPRLSHTMLGEILNYYTHWAGSLKFTFLFCGFMMATGKLL
VSYAPPGADPPKKRKEAMLGTHVIWDIGLQSSCTMVVPWISNTTYRQTIDDSFTEGGYT
SVFYQTRIVVPLSTPREMDILGFVSACNDFSVRLLRDTTHIEQKALAQGLGQMLESMID
NTVRETVGAATSRDALPNTEASGPTHSKEIPALTAVETGATNPLVPSDTVQTRHVVQHR
SRSESSIESFFARGACVTIMTVDNPASTTNKDKLFAVWKITYKDTVQLRRKLEFFTYSR
FDMELTFVVTANFTETNNGHALNQVYQIMYVPPGAPVPEKWDDYTWQTSSNPSIFYTYG
TAPARISVPYVGISNAYSHFYDGFSKVPLKDQSAALGDSLYGAASLNDFGILAVRVVND
HNPTKVTSKIRVYLKPKHIRVWCPRPPRAVAYYGPGVDYKDGTLTPLSTKDLTTY
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