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Linh vie ki thuit dwge dé cap

Sang ché @& cép dén vacxin tiéu phln, dic biét 12 vacxin bao gdm céc peptit
rotavirut dugc thit k& dé thu dwoc tinh di truyén va tinh khang nguyén gin giéng véi
céc peptit biéu hién bdi cac virut gdy nhim quin thé dong vat dich. Cac plasmit biéu
hién peptit khang nguyén hoic (c4c) protein tiéu phin dwoc gii trong quin thé t bao vi
khuén béai hé chon loc gay doc/thai doc. Céac t& bao vi khuén nay tao ra protein doc tinh,
khéng lai protein thai doc ma héa boi plasmit mang cc peptit ny, lam cho céc t& bao
khéng bién nap khong séng s6t duoc.
Tinh trang k§ thuit ciia sing ché

Rotavirut 14 nguyén nhan chii yéu gdy ra bénh tiéu chay trim trong & tré so sinh
va tré nho (Dennehy PH, 2000), va 14 mot trong céc virut gdy nhiém bénh thudng duge
goi 1a bénh cim da day, cho dit né khong cé lién quan t&i bénh cim. N6 1a mdt chi cua
virut ARN soi kép trong ho Reoviridae. Virut nay cé nédm loai, dugc goi la A, B, C, D, |
va E (ICTV Virus Taxonomy: 2009 Release). Bang 1 t6m tét cac loai protein rotavirut
d3 biét. Rotavirut A 12 loai phd bién nhit, gay nhim hon 90% sb ca & ngudi. Virut nay
dugc truyén theo dudong phan-miéng, va gdy nhiém va tdn thuong céc té bao nim & rudt
non va gy ra ching viém da day rudt. Khong nhimg anh hudéng dén sirc khoe cia con
ngudi, rotavirut con gy nhidm cho dong vat, va 13 ngudn gy bénh cho vt nudi
(Dubovi EJ, 2010).

Vi dy, theo nghién ciru méi ddy, rotavirut duoc tim thiy cha yéu (65%) & phan
hodc rudt tir lon mic bénh tiéu chay. Phin 16n dong vat bi nhiém mot nhém (A, B, C),
nhung trudong hop nhim ddng thoi nhidu hon mét nhém rotavirut cling thudng xay ra
(Yoon, KJ, Epidemiology of rotaviruses, ISUVDL submissions, 2010-2011, Iowa
State). Gin mot phin ba s6 dong vét bi nhiém it nhét rotavirut nhém C. Cho dén nay,
phuong phap phong nglra rotavirut & lon con tuong d6i 1a, nhu cho lon khoe manh #n
mo ctia lon con bi nhiém bénh. Phuong phép nay 13 bit budc vi rotavirut nhém C khong
thé phat trién in vitro, khién cho khong thé tao ra dugc céc vacxin chita virut bi bét

hoat/bi suy yéu toan bd. Do d6, rat cAn cé bién phap phong nglra bénh an toan va hiéu

qua hon.
Béng 1. Tém tit vé protein rotavirut
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Taora vo Kich thich
2 2736 VP2 102 bén trong 120 replicaza ARN
nhan cua virut
’ Enzym bit gitt
3 2283 VP3 88 G dinh clia <25 guanylyl
nhan transferaza
mARN
4 2166 VP4 87 Gai bé mit 120 | Ganvaotebao,
gdy doc
5 1353 NSP1 59 Khong c6 0 Gén két 5'ARN
ciu tric
N Khang nguyén
6 1350 VP6 45 Capsitoben | o0 | 2t e
trong hicy lodi
iéu loai
Téng cudng
hoat tinh mARN
Khéng c6 virut va dimg
7 1270 NSP3 37 chu trtic 0 qué trinh téng
hop protein té
bao
Khoéng c6 N”'I‘Paza tl}am
8 1063 NSP2 35 cAu triic 0 gia vao viéc
déng g6i ARN
Khang nguyén
9 1037 VP7, VP7 38, 34 Bé& mit 780 céu triic va
trung hoa
10 730 NSP4 20 Khong c6 0 Boc 10 trong
cau truc rudt
Qen Qiéu bién
Khéng c6 gan ket ssRNA
11 613 NSP5 NSP6 22 chu triic 0 va dSARN clia
NSP2

Mbt phuong phép thay thé 13 tao ra vacxin chira protein tiéu phin hodc khang
nguyén rotavirut mién dich. Vao thoi diém ndp don nay, céc tac gia sang ché khong
thdy c6 tai liéu ndo md ta phuong phap tao ra vacxin tiéu phén rotavirut (tu sinh hoic
theo cach khac) d gdy mién dich cho lgn khéng rotavirut, cu thé 14 bién thé nhom C.
Céc patent va don sing ché dudi ddy tom lugc tinh trang k¥ thut c6 lién quan dén
rotavirut, dic biét 1a vacxin trén co sd tiéu phz‘in.

US7790178 (cip cho Intervet) md ta vacxin héa tri ba, chira rotavirut bt hoat
cua cho.

US7311918 & US6589529 (cép cho Children’s Hospital Ohio) mé ta protein
dung hop rotavirut t4i td hop bao gdm manh protein VP6, du dinh ding dé ching ngira
cho ngudi. Dit lidu thir nghiém trén chudt chi ra ring vacxin ndy tao ra dap tmg mién
dich khang tryc tiép protein dung hop VP6.

US6867353 (cip cho Exploregen) md ta sy bidu hién manh cADN ma héa
protein cAu tric rotavirut ctia ngudi bang cach sir dung ca chua bién tinh. )

US6716431 (cép cho Wyeth, bay gid 14 Pfizer) mo ta cic dang khac cia NSP4
(tire 1a SNP 1am bién ddi axit amin), van gitt dwoc tinh khang nguyén, nhung tinh gy
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doc té bao da giam.

US6673355 & US6210682 (cip cho Baylor College of Medicine) d& cép dén
viéc st dung NSP4 va cac manh ctia n6 (NSP4 114-135, NSP4 120-147, NSP4 112-174,
hodc NSP4 112-150) dé phong ngira va/hodc diéu tri bénh do rotavirut giy ra. Ché
phim chira chit bd trg doc t6 trong rudt ciing duwoc md ta. US5891676 & US5827696
(ciing dugc cdp cho Baylor) mé ta sy biéu hién baculovirut clia rotavirut VP2 va VP7,
tuong Ung.

US6187319 (cp cho University of Mass.) d& cap dén phuong phép tao ra dap
tmg mién dich & dong vét khang rotavirut thir nh4t bang cach ding polypeptit VP6 da
phéan 14p cta rotavirut thir hai nhiém céc loai khac khong phai dong vat d3 duge ching
ngua.

US5298244 (cp cho University of Saskatchewan) mé ta nhém cac hat virut
chira VP4, VP6, va VP7.

US20110171316 (cip cho US Health and Human Service) mé ta rotavirut nhém
C tai t6 hop nguoi giéng nhu céc hat.

US20100047763 (cip cho Goes et al.) boc 10 plasmit ADN ma héa protein
rotavirut dé str dung trong kit chin doan.

US5186933 (cép cho Baylor College of Medicine) bdc 1§ viéc biéu hién gen
rotavirut, cu thé 1a VP3 va VP7, bang cach sir dung hé baculovirut.

Trudc sang ché nay, cic tic gia sang ché chua timg biét v& vacxin tiéu phan
rotavirut & lon dugc bao ché bing cach bidu hién khang nguyén rotavirut loai C & E.
coli. Hon nita, truéc ddy chua timg c6 phuong phép nio dé tao ra vacxin an toan va higu
qua dé ding cho lgn, va do d6 muc dich cta sang ché nay 14 nhim tao ra cic vacxin nhu
vay. |
Ban chit ky thuit ciia sing ché

Muc dich cta sang ché 13 nhdm tim ra vacxin tiéu phén ciing nhu phuong phap
diéu tri va phong ngira 1y nhiém rotavirut.

Sang ché con dé xudt vecto méi va sir dung chiing dé san xuét protein di loai
hodic gen quan tAm c6 thé dugc ding, vi du, trong linh vic mién dich. Theo cic phuong
4n cy thé, protein di loai 13 protein rotavirut. Theo cic phuong 4n cu thé hon, protein 13
protein rotavirut ctia lgn duge chon tir NSP4, VP4, hodc VP6. Theo phuong 4n khac,
protein rotavirut 13 protein dung hop ba thanh phdn NSP4-VP4-VP6.

Muc dich khac cua sang ché 12 nhim tao ra vecto c6 thé duoc sir dung & quy méd
cdng nghiép, co loi trong viéc tao ra ndng sudt biéu hién cao, trong trudng hop khong st

dung c4c chit khang sinh bat ky, va tir 6 c6 thé duoc sir dung & quy mod nhé hodc 16n
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(vi du, 1-10000L moi truong).

Tir d6, sang ché dé& xuét vecto tu sao chép khong chira gen khang khéng sinh bét
k¥, bao gbém: (a) trinh tw ma héa protein ccdA d3 lién két chirc ning véi gen khoi du
thir nhét; va (b) trinh tu di loai d4 lién két chirc ning v6i gen khoi dau thi hai. Theo mét
phuong 4n cu thé, gen khoi déu thir nhét 13 gen khoi déu co dinh. Theo phwong 4n khéc,
gen khoi dau thir hai 1 gen khoi ddu cam tmg, cu thé gen khéi dau thir hai 13 gen khoi
d4u T7. Theo phuong 4n khéc, gen khoi déu 13 gen khoi déu T5.

Theo mdt phuong an cu thé, trinh ti di loai ma héa khang nguyén vacxin.

Theo khia canh khac, sdng ché dé xuit té bao chua c6 nhan dién hinh biéu hién
protein ccdB, bao gdm vecto nhu dugc x4c dinh trén day.

Theo mét khia canh cu thé, t& bao chura ¢6 nhan dién hinh nay 13 t& bao E. coli.

Theo khia canh khéc, sang ché d& xudt phuong phép tao ra protein di loai, bao
gbm céc bude:

(a) ciy céc té bao chura c6 nhan dién hinh biéu hién protein ccdB va chira vecto
nhu duge xé4c dinh trén ddy vao méi truong nudi cdy thich hop;

(b) nudi ciy 1én men céc t& bao dugc bién nap nhu vay trong didu kién khong c6
mit chét khang sinh; va

(c) thu hdi protein dj loai dugc tao ra & budc (b) tir dich ndi trén bé mit hodc tir
hat t& bao.

Theo mdt phuong 4n cu thé, sang ché dé xult phuong phép tao ra peptit rotavirut
t4i t6 hop.

Theo khia canh khéc, sang ché d& xudt phuong phap tao ra vecto tu sao chép
nhu duoc x4c dinh trén day, bao gdm céc budc:

(a) cly cac té bao chua c6 nhan dién hinh biéu hién protein ccdB va chira vecto
nhu duoc x4c dinh trén ddy vao médi truong nudi cdy thich hop;

(b) nudi cdy 1én men céc té bao dugc bién nap nhu vay trong diéu kién khéng c6
mit cht khang sinh; va

(c) thu hdi vecto d4 tao ra & bude (b).

Theo khia canh khéc, sang ché d& xuét phuong phap thiét ké vecto tu sao chép
nhu duoc x4c dinh trén day, bao gdm céc budc:

(a) chudn b vecto ty sao chép bao gdm gen khang khang sinh chitc ning va gen
ccdA;

(b) tién hanh PCR d4o dé khuéch dai trinh tu plasmit clia gen khang khong chua
chét khang sinh;

(¢) phosphoryl héa va ndi san phim PCR dé tao ra phién ban khong chira gen
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khang khéng sinh cta vecto néu & budce (a);

(d) bién nap t& bao chwra c6 nhan dién hinh biéu hién protein ccdB; va

(e) thu hdi céc té bao chura c6 nhén dién hinh bao gdm vecto tu sao chép.

Theo khia canh khéac, cac mAu sinh hoc duoc léy tir cac quin thé sinh dong vat,
bao gdm lon. ARN dugc thu thép tr 6, va tién hanh qué trinh sao chép ngugc, bang
cach st dung doan mdi dic hidu gen rotavirut. Cac san phdm PCR tiép @6 duoc tach
dong thanh plasmit ty sao chép nhu d& néu trén, va cac plasmit mdéi nay & dang tap hop
va hodc gen rotavirut ddc hiéu vung da bién nap vao cac té bao chua c6 nhén dién hinh
biéu hién ccdB. Cac peptit rotavirut duogc thu thap tir cac t& bao va tao ra cac vacxin tu
sinh theo séang ché va/hoic vacxin thuong mai.

Theo phwong 4n cu thé, vacxin tiéu phan rotavirut tu sinh bao gdm chét bb tro.
Chét bd tro ndy c6 thé 1a diu, nhil tvong, mubi kim loai (vi du, AI(OH)3), hoic dang két
hop cua ching. Theo mdt phuong én, chit bd trg 1a TRIGEN® hoiic ULTRAGEN® hoic
PrimaVant® (TRIGEN + Quil A), TS6 (d3 m6 ta trong US 7,371,395 US cua Merial),
LR4 (d4 md ta trong US 7,691,368, ctia Merial), hodc ché phdm bit ky d3 mo ta trong
US 2011-0129494 A1 (cta Merial).

Theo mot phuong an, vacxin cd thé bao gém hdn hop chira VP4, VP6, va NSP4
rotavirut, va luong bao toan cuia formaldehyt va/hoac chét diét khuén.

Sang ché con md ta phwong phap cam tmg dap tmg mién dich hodc dap ung bao
vé khang rotavirut, cfing nhu phuong phap phong ngira hodc didu tri rotavirut hodc tinh
trang bénh gy ra boi rotavirut, bao gdm budc ding cac tiéu phan, hoic ché phdm bao
gdm céc tiéu phan nay.

Séang ché ciing @& xuét san phidm biéu hién tir plasmit cling nhu céc khang thé
dugc tao ra tir san phim biéu hién nay va mo ta viéc st dung cac san phém va khéang thé
nay, vi du, trong cac tmg dung chan doan.

Sang ché con @& xuét kit bao gdm it nhit mot polypeptit rotavirut hogc manh
hoic bién thé ctia n6 va huéng dan sir dung.

Céc phuong an nay va phuong an khac dugc boc 16 va la hién nhién tir va bao
ham trong phin mé ta chi tiét dusi day.

M3 ta vin tit cic hinh vé

Céac phuong an cta sang ché, k& ca cac phuong 4n t6t nhit ciia n6, s& dugc md ta
dAy da cho nguoi 6 hiéu biét trung binh trong linh vyuc k¥ thuét nay trong phan sau day
ctia ban md ta, ¢6 vién din t6i cac hinh vé kém theo, trong do:

Fig. 1 1a ban dd endonucleaza gidi han clia pStaby1.2 (tai liéu cia nha cung

cap);
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Fig. 2 12 so d thé hién viéc loai bd gen khang ampicillin ra khoi pStaby1.2;

Fig. 3 1a so @ thé hién viéc cai xen gen GST vao pNPL1 dé tao ra pNPL2;

Fig. 4 12 ban d6 ving bén va cac vi tri cii Xen gen rotavirut ciia pNPL2;

Fig. 5 1a biéu d6 minh hoa k§ thuét phuc hdi ADN nhén;

Fig. 6 13 so @ minh hoa qua trinh phén 14p céc gen rotavirut cia vacxin ty sinh
du tuyén tir cdc mAu 14m sang;

Fig. 7 1a so d6 minh hoa qu4 trinh cai xen ADN pNPL2 nhin dé thu dugc
pNPL2-Rota;

Fig. 8 thé hién gel PAGE xac nh4n mirc biéu hién va kich ¢& clia céc protein
VP4, VP6 va NSP4 rotavirut;

Fig. 9A thé hién sy sip hang trinh tw nucleotit va peptit (kém theo bang thé hién
ty 16 twong ddng) cho céc thé phan 1ap NSP4;

Fig. 9B thé hién sy sép hang trinh ty nucleotit va peptit (kém theo bang thé hién
ty 16 twong ddng) cho cac thé phan 1ap VP4; _

Fig. 9C thé hién sy sip hang trinh tir nucleotit va peptit (kém theo bang thé hién
ty 18 twong ddng) cho céc thé phan 1ap VP6;

Fig. 10 12 biéu db thé hién két qua huyét thanh toan phan dé nghién ctru hiéu lyc
vacxin;

Fig. 11 13 c4c biéu @b thé hién huyét thanh dic hiéu VP4, VP6, vai NSP4 nhu
duoc xac dinh boi ELISA;

Fig. 12 thé hién gel PAGE x4c nhan mtrc biéu hién protein dung hop ba thanh
phin NSP4-VP4-VP6 cia Rota C. L c6 nghia 1a dang bac thang; 1 ¢ nghia 12 trude khi
cam tmg (OD=0,6); 2 c6 nghia la m6i trudong trong qué trinh cdm tng (OD=1,5); 3 ¢6
nghia 1a mdi truong dd duge cam ung (OD=1,5);

Fig. 13 thé hién k§ thudt thAm tach Western (bén trdi) va gen PAGE (bén phai)
x4c nhan sy biéu hién protein dung hop. L c6 nghia 1a dang bac thang, 1 c6 nghia 12
BSA 1,5 pg, 2 c6 nghia la protein dung hgp d& pha loéng theo ty 1¢ 1:20, 3 c6 nghia la
protein dung hop da pha lodng theo ty 1¢ 1:40, 4-GST 0,5 pg.

MB& ta chi tiét sang ché

Séang ché bao ham céc tiéu phan rotavirut (nhu dwogc x4c dinh trong ban md ta, vi
du, 1a polypeptit rotavirut, protein, khang nguyén, epitop hodc chét sinh mién dich) gy
ra dap (g mién dich & dong vat, cu thé 1a cac tiéu phén rotavirut gdy ra, cim tng hogc
gdy bénh thir nghiém dap Umg & lon. '

Céc tiéu phan rotavirut quan tdm cu thé 12 VP4, VP6, va NSP4, cu thé 1a c4c tiéu

phén duoc ma hoa béi céc trinh ty axit nucleic tir lon bi nhiém rotavirut nhém C. Nhén
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thdy ring cac tién chit cua cac khang nguyén bét ky nay c6 thé duogc sir dung trong séng
ché.

Theo mot phwong 4n, sang ché @& xuit phuong phép khuéch dai céc trinh tu
rotavirut tir lon bi nhi®m, va sit dung céc k§ thuét phan tir 43 biét @ dua céc trinh ty da
khuéch dai nay vao vecto bidu hién. Theo phwong 4n cu thé, qua trinh khuéch dai duoc
thuc hién boi PCR bing cach sir dung doan mdi bd sung véi cac ving bao toan & mirc
cao ciia gen rotavirut, sao cho cic gen tir nhidu chiing rotavirut khéc nhau c6 thé duoc
khuéch dai bang céch sir dung cing loai doan mdi. Theo mot phuong 4n, cac doan mdi
duogc bd sung véi trinh ty axit nucleic rotavirut ma hoéa VP4, VP6, va/hodc NSP4, va co6
trinh ty nhu néu trong cac SEQ ID NO:8-13).

Theo khia canh khéc, sang ché d& xut phuong phap tao ra vecto biéu hién, chira
va biéu hién & gen thai doc ciia vét chi chua cé nhan dién hinh, lam cho c4c té bao vi
khuén biéu hién doc t6 protein c6 kha ning séng sot. Theo mdt phuong 4n, gen thai doc
1a ccdA va gen gay doc 1a ccdB.

Theo khia canh khac, céc trinh ty rotavirut méi duge dua vao cac vecto biéu
hién dé tao ra céc tiéu ph?m rotavirut can sir dung trong qué trinh bao ché vacxin tiéu
phan.

Theo mdt phwong 4n, vacxin tiéu phin con bao gdm chét bd trg. Theo phuong
an cu thé, chat bd tro 1a chét bd trg dau trong nuée. Theo mot sd phuong 4n, chét bd trg
1a TRIGEN, ULTRAGEN, PrimaVant, TS6, LR4, hodc dang két hop clia ching. Theo
mdt phuong 4n, cic vacxin con bao gdm lugng bd tro ciia mubi nhém. Céc hop chét bd
trg khéc ciing c6 thé duoc bd sung vao vacxin tiéu phan, bao gdm, nhung khong chi gi6i
han & saponin va nhém hydroxit. Cac hop chét b tro bd sung nay c6 thé 1am cai thién
d6 6n dinh khi bao quan, hidu luc cta vacxin, ca hai dic tinh nay.

Theo khia canh khac, sang ché dé xudt phuong phép tao ra tinh mién dich bao vé
cho lon con khéng rotavirut, bao gdm budc ding vacxin tiéu phan theo sang ché cho lon
nai va lon nai con, lon nai.

Béng 1. Danh sach cac doan mdi sir dung trong cAu trac vecto va gen tao dong

SEQID # # M6 ta
2 650 GST xubi Ndel
3 651 GST ngugc BamHI
4 644 Khuyét gen AMP" xudi
5 645 Khuyét gen AMP" ngugc
6 660 Kiém tra PCR xubi
7 661 Kiém tra PCR nguoc
8 652 NSP4 xudi véi vi tri BamHI
9 653 NSP4 ngugc vai vi tri HindIII
10 654 VP4 xubi v6i vi tri BamHI
11 655 VP4 ngugc vai vi tri HindIII
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12 656 VP6 xubi véi vi tri BamHI

13 657 VP6 ngugc véi vi tri HindIII

73 760 KSN760 - VP4 nguoc

74 761 KSN761 - VP4 xubi

75 762 KSN762 - VP4 ngugc

76 763 KSN763 - VP4 xubi

77 772 Poan mdi 1 & cai xen His Tag vao pNPL1
78 773 Doan mdi 2 dé cai xen His Tag vao pNPLI1
79 774 Rota C NSP4 FOR cho pNPL3

80 775 Rota C NSP4 REV cho pNPL3 hodc pNPL1
81 776 Rota C VP4 FOR cho pNPL3

82 777 Rota C VP4 REV cho pNPL3 ho#c pNPL1
83 778 Rota C VP6 FOR cho pNPL3

84 779 Rota C VP6 REV cho pNPL3 hogic pNPL1
85 780 Rota C NSP4 FOR cho pNPL1

86 781 Rota C VP4 FOR cho pNPL1

87 782 Rota C VP6 FOR cho pNPL1

88 783 Rota C VP7 FOR cho pNPL3

89 784 Rota C VP7 REV cho pNPL3 ho#c pNPL1

Céc polypeptit hodc protein khang nguyén theo sang ché c6 kha ning bao vé
khang rotavirut. Ttc 1a chung c6 kha nang gy bénh thir nghiém dap ung mién dich &
dong vat. “Khang nguyén” hogc “chét sinh mién dich” c6 nghia 1a chét cam tmg dap
{mg mién dich dic hiéu & dong vat chi. Khang nguyén c thé bao gbém toan bod vi sinh
vét bi giét, bi suy yéu hoic sbéng sot; tiéu phan hoc mét phén vi sinh vat; vecto téi td
hop chita doan cai xen ¢ dic tinh sinh mién dich; doan hoic manh ADN c6 kha ning
dap tmg dap g mién dich trong khi biéu hién & dong vat chu; polypeptit, epitop,
hapten, hodc dang két hop bit ky ctia ching. Theo cach khéc, chét sinh mién dich hozc
khéng nguyén c6 thé bao gdm ddc 6 hoic khing doc t6.

Céc thut ngir “protein”, “peptit”, “polypeptit” va “manh polypeptit” dugc sit
dung thay thé cho nhau trong ban m ta ding @& chi polyme cua cac gbe axit amin c6
chidu dai bat ky. Polyme nay c6 thé 1a mach thing hogic mach nhanh, n6 c6 thé bao gdbm
axit amin d3 cai bién hoic cic gen tuwong tu axit amin, va n6 c6 thé bi gian doan bdi cac
gbc héa hoc khong phai axit amin. Céc thudt ngit ndy ciling bao ham polyme ctia axit
amin duoc cai bién mot cach ty nhién hodc bing cach can thiép; vi dy, tao lién két
disulfua, glycosyl hda, lipit hda, axetyl hoa, phosphoryl hod, hodc bang cac thao tac
hodc cai bién khac bat ky, nhu tiép hop v6i thanh phan dn nhén hodc cé hoat tinh sinh
hoc.

Thuét ngit “polypeptit sinh mién dich hogc khang nguyén” duoc sir dl,mg- trong
ban md ta bao gdm céc polypeptit c6 hoat tinh mién dich theo huéng sao cho ngay khi
dung cho vat chu, thi n6 co thé tao ra dap img mién dich kiéu thé dich va/hoic t& bao
truc tiép khang lai protein. TSt hon, néu manh protein 14 manh sao cho n6 hau nhu ¢6

hoat tinh mién dich nhu protein toan phan. Do d6, méanh protein theo sang ché bao gdm
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hodc ciu thanh cha yéu tir hodc cAu thanh tir it nhit mot epitop hodc yéu t6 quyét dinh
khang nguyén. Protein ho#ic polypeptit "sinh mién dich", nhu dugc sir dung trong ban
mb t&, bao gdm trinh tu c6 protein chidu dai ddy du, cac gen tuong ti cia ching, hodic
manh sinh mién dich ctia ching. "Manh sinh mién dich" c6 nghia 13 manh protein chia
mdt hodc nhidu epitop va nhd d6 gay ra dap img mién dich nhw da néu trén. C4c manh
nhu vy c¢6 thé duoc x4c dinh bang cach st dung nhiéu k¥ thuét v& ban dd epitop bat ky,
1a da biét trong linh vuc k¥ thuat nay. Xem, vi du, Epitope Mapping Protocols in
Methods in Molecular Biology, Vol. 66 (Glenn E. Morris, Ed., 1996). Vi du, cac epitop
tuyén tinh c6 thé dugc xac dinh bang cach vi du, nhiéu qua trinh téng hop peptit dong
thoi trén chit mang rén, cac peptit tuong Gmg véi cac phan cua phan tir protein, va cho
peptit phan ting véi cac khang thé trong khi d6 cac peptit ndy van dugc gin vao céc chét
mang. Cac k§ thuét nhu vay 13 da biét trong linh vuc k¥ thuat nay va d3 mo ta trong, vi
duy, patent US s6 4,708,871; Geysen et al., 1984; Geysen et al., 1986. Tuong tu, cac
epitop cAu dang dugc nh4n dién mot cach d& dang bing cach x4c dinh cAu dang khong
gian cila cac axit amin nhu bang cach, vi du, tinh thé tia X va cong huéng tir hat nhan 2
chiéu. Xem, vi du, Epitope Mapping Protocols, supra. Cac phuong phap dic biét thich
hop v6i cac protein ctia T. parva dugc md ta ddy da trong PCT/US2004/022605, duogc
két hop toan bd vao ban md ta ndy bing cach vién dan.

Nhur d3 néu trong ban md ta, sang ché bao ham cic méanh hoat tinh va cac bién

& ¢6.

thé cupolypeptit khang nguyén. Do d6, thuét ngit “polypeptit sinh mi&n dich hozc khang
nguyén” con dugc xem la cac doan khuyét, bb sung, thay thé cho trinh tu, véi didu kién
polypeptit c¢6 chirc ning tao ra dap tmg mién dich nhu duge x4c dinh trong ban mb ta.
Thuat ngir "bién ddi bao toan" ding d& chi viéc thé gbc axit amin bing gdc sinh hoc
tuong tu khac, hodic viéc thé nucleotit trong trinh tyr axit nucleic sao cho gbc axit amin
d3a ma héa khong bi thay d6i hodc 1a géc sinh hoc tuong tu khéc. Lién quan téi van dé
nay, cac doan thé dugc wu tién dic biét thuong duge bao toan trong ty nhién, tirc 12 céc
doan thé nay thudc ho axit amin. Vi du, axit amin thuong duge chia thanh bbn ho: (1)
aspartat va glutamat c6 tinh axit; (2) lysin, arginin, histidin c6 tinh bazo; (3) alanin,
valin, leuxin, isoleuxin, prolin, phenylalanin, metionin, tryptophan khong phan cuc; va
(4) glyxin, asparagin, glutamin, xystin, serin, threonin, tyrosin phin cuc khéng mang
dién tich. Phenylalanin, tryptophan, va tyrosin d6i khi dugc phén loai 1a axit amin thom.
Vi du vé cac doan bién ddi bao toan bao gém doan thé chtra mét gbc ki nuéc nhu
isoleuxin, valin, leuxin hodic metionin cho gbc ki nuéc khéc, hoic doan thé chira mot
gbc phan cuc cho gde phan cuc khac, nhu doan thé cuia arginin cho lysin, axit glutamic

cho axit aspartic, hodc glutamin cho asparagin, va cac doan tuong tu; hodc doan thé bao
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toan twong tu cua axit amin béng axit amin c6 cAu trac lién quan s& khong anh hudng
16n t6i hoat tinh sinh hoc. Cac protein hau nhu ¢ ciing trinh ty axit amin nhu phén tir
tham chiéu nhung c6 doan thé axit amin nho, ma hau nhu khong anh huong t6i tinh sinh
mién dich cua protein, do d6 ndm trong dinh nghia vé polypeptit tham chiéu. Toan bd
polypeptit da tao ra bang c4ch cai bién nhu vay 1a nam trong ban md ta. Thuat ngit "bién
dbi bao toan" ciing bao gdm viéc sir dung axit amin da thé thay cho axit amin khong
duoc thé midn 1a cac khang thé nay tao ra polypeptit d4 thé cling dugc phan ing mién
dich véi polypeptit khong duoc thé.

Thuét ngit "epitop" dung dé chi vi tri trén khang nguyén hodc hapten ma té bao
B va/hoic t& bao T dic hiéu dap tmg véi né. Thudt ngit nay cling duge sir dung thay thé
cho "yéu t§ quyét dinh khang nguyén" hodc "vi tri quyét dinh khang nguyén". Céc
khang thé nhén biét ciing mot epitop c6 thé dugc xac dinh trong thir nghiém mién dich
don gian ching to mot khang thé 6 kha ning phong bé kha ning gén két cia khang thé
khac v6i khang nguyén dich.

"Dap tmg mién dich" v6i ché phim hogc vacxin 13 dién bién trong vat chu cia
dap ing mién dich qua té bao va/hodc khang thé khac véi ché phadm hoic vacxin quan
tam. Thong thudng, "dap tng mién dich" bao gdm nhung khong chi giéi han & mot
ho#ic nhiéu tac dung sau: san sinh khéng thé, t& bao B, té bao hd tro T, vi/hoic té bao
gy doc T, ddc biét hudng téi khang nguyén hodc khang nguyén nim trong ché phim
hodc vacxin quan tam. Tét hon, néu vat chu s& biéu hién dap tmg mién dich tri liéu hodc
bao vé sao cho tinh khang véi viéc nhiém méi dugce gia ting va/hodc mirc do trAm trong
cta bénh trén 14m sang dugc gidm xubng. Kha ning bao vé nhu vay s& dugc chimg to
boi viée giam hodc khong cé tri¢u chimg va/hodc dAu hiéu bénh trén 1am sang dugc
bidu hién thong thuong boi vt chi da nhiém virut, thoi gian phuc hdi nhanh hon
va/hodc ndng dd virut giam trong vat chu da nhiém virut.

“Pong vat” c6 nghia 13 dong vét c6 vu, chim, va céc loai tuong tw. Dong vat
ho#c vat chu duge st dung trong ban md ta bao gém dong vat ¢6 vu va nguoi. Dong vat
c6 thé duoc chon tir nhom gdm giéng ngua (vi du, ngya), gibng cho (vi dy, ché nha, cho
s6i, c4o, cho s6i ddng co, ché rimg), gibng meo (vi dy, su ti, hd, méo nha, méo hoang,
céc loai meo 16n khac, va cc gidng méo khac bao gdm béo gépa va linh miéu), gibng
ctru (vi duy, ctru), giéng bo (vi duy, bo), giéng lon (vi du, lgn), loai chim (vi du, ga, vit,
ngdng, ga tdy, chim cut, ga 16i, vet, chim bay mau finch, diéu hau, qua, da diéu chau
Phi, da didu sa mac Uc va da diéu Uc du meo), loai linh truéng (vi dy, bd bén hau, khi
nho culi, khi, vuon, khi khong dudi), chdn swong, chd bién, va ca. Thuat ngir “dong vat”

cling bao gdm cac c4 the dong vét & tat ca cac giai doan phat trién, bao gdom giai doan so
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sinh, phoi va bao thai.

Trir khi c6 chi dAn khac, tit ca cac thuit ngit k§ thuat va khoa hoc sir dung trong
ban mo ta c6 nghia tuong dwong nhu dwoc hiéu thong thudng boi chuyén gia trong linh
vuc k¥ thuit ndy ma ban mé ta boc 16. Cac thuat ngir sb it “mot” bao gdm ca céc tir sb
nhiéu néu khong dugc chi ra mdt cach rd rang theo cach khac. Tuong tu, tir “hodc”
duoc dy dinh bao ham “va” néu khong dugc chi ra mot cach rd rang theo cach khéc.

Cén luu y ring phin mo ta nay va cu thé 1a ph:‘?tn yéu ciu bao hd va‘hodc cac
doan, thuat ngit nhrr “bao gdbm”, “dugc bao gdm”, “gdm” va cac thuit ngit twong tu c6
thé ¢6 nghia lién quan t6i Luat Sang ché M¥; vi du, ching c6 thé c6 nghia “bao ham”,
“dugc bao ham”, “ké c&”, va cac thuat ngit tuong tu; va thuat ngit nhu “v& co ban cu
thanh tir” va “vé co ban dugc ciu thanh tir” ¢6 nghia lién quan t6i Luat Sang ché My, vi
du, chiing cho phép céc yéu t6 khong dwoc dé cép rd rang, nhung cac yéu tb loai trir
duoc tim théy trong tinh trang k§ thuit da biét hodc c6 anh hudng téi déc tinh co ban
ho#ic méi theo sang ché.

Ché phdm

Séng ché d& xuét vacxin hodc ché phim rotavirut c6 thé bao gdm polypeptit,
khang nguyén, epitop hodc cht sinh mién dich rotavirut va chit mang, t4 dugc, hodc
chit din thubc dugc dung hodc ding duoc trong thu y. Polypeptit, protein, khang
nguyén, epitop hodc chit sinh mién dich rotavirucé thé 1a polypeptit, protein, khang
nguyén, epitop hozc chit sinh mién dich rotavirut bat ky, nhu, nhung khong chi gidi han
& protein, peptit hodc manh ctia chung, gay ra, cam ung hodc gdy bénh thir nghiém dap
ung & dong vat.

Séng ché dé& xuét vacxin hodc ché phdm rotavirut c6 thé bao gdm polypeptit
VP1, VP2, VP3, VP4, NSP1, VP6, NSP3, NSP2, VP7, NSP4, NSP5, hoic NSP6
rotavirut va chit mang, t4 dugc, hodc chit din thube duoc dung hoac dung dugc trong
thi y. Theo mdt phuong 4n, vecto biéu hién c6 thé con bao gdm polynucleotit ma hoa
polypeptit VP4, VP6, hoic NSP4, hodc dang két hop cua ching. Theo phuong 4n cu
thé, polynucleotit bao gbm trinh tr nhu néu trong SEQ ID NO:16, 18, 20, 22, 24, 26,
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72,
hogc dang két hop ciia ching.

Theo phwong 4n khéc, chit mang, t4 duoc, hodc chét din thubc duoc dung hodic
diing duoc trong tht y c6 thé 12 nhii twong nudc trong dau. Van theo phuong an khac,
nhil twong nuée trong diu c6 thé 14 nhii twong ba thanh phan nudc/diu/nuée (W/O/W).

Theo mot phuong 4n, polypeptit, khang nguyén hoic manh rotavirut hoic bién

thé cta n6 bao gdbm polypeptit hosic méanh rotavirut hodc bién thé ctia né. Theo khia
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canh cua phuong an nay, polypeptit hodc manh rotavirut hodc bién thé cta né la
polypeptit tai t6 hop duoc tao ra boi gen rotavirut. Theo khia canh khéc clia phuong 4n
ndy, gen rotavirut c6 mirc twong ddng trinh tu it nhéit bang 70% so vdi trinh tw nhu néu
trong SEQ ID NO: 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50,
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, hoac dang Kkét hop cua chiing. Theo khia canh
khac ctia phwong an nay, polypeptit rotavirut hodc manh hodc bién thé cta nd c6 mirc
turong ddng trinh ty it nhit bing 80% so v&i trinh ty nhu néu trong SEQ ID NO:17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65,
67, 69, hodc 71, trong d6 polypeptit hodc manh hoic bién thé ctia né cé cling vai trd
chirc ning (trc 1a polypeptit 13 polypeptit VP4, VP6, hodc NSP4 rotavirut thugc chung
khéc cua rotavirut nhom C).

Céac khang nguyén téng hop ciing bao ham trong dinh nghia nay, vi du,
polyepitop, epitop bén, va cac khang nguyén tai td hop hodc c6 ngudn gbc tdng hop
khéc. Xem, vi du, Bergmann et al., 1993; Bergmann et al., 1996; Suhrbier, 1997;
Gardner et al., 1998. Cac méanh sinh mién dich, nhdm muc dich theo sang ché, thudng
chira it nhét khoang 3 axit amin, it nhit khoang 5 axit amin, it nhat khoang 10-15 axit
amin, hoic khoang 15-25 axit amin hogc nhiéu axit amin, ctia phan tir. Khong c6 gidi
han trén t6i han cho chidu dai cia ménh, c6 thé bao gdm chiéu dai gin nhu dé.y du cua
trinh tu protein, hodc thdm chi protein dung hop bao gdm it nh4t mét epitop ca protein.

Do d6, cAu trac tbi thidu cupolynucleotit biéu hién epitop bao gbm hodc vé co
ban duge cAu thanh tir hodc ciu thanh tir cac nucleotit ma héa epitop hogc yéu t6 quyét
dinh khdng nguyén cta polypeptit rotavirut. Polynucleotit md héa manh polypeptit
rotavirut c6 thé bao gém ho#ic v& co ban ciu thanh tir hodic cAu thanh tir tbi thiéu 15
nucleotit, khoang 30-45 nucleotit, khoang 45-75, hodc it nhét 57, 87 hodc 150 nucleotit
lién tiép hodic 1ién k& caa trinh ty ma hoéa polypeptit. Qua trinh xé4c dinh epitop, nhu, thu
vién peptit tring khép téi tao (Hemmer et al., 1998), Pepscan (Geysen et al., 1984;
Geysen et al., 1985; Van der Zee R. et al., 1989; Geysen, 1990; Multipin.RTM. Peptide
Synthesis Kits de Chiron) va cac thudt toan (De Groot et al., 1999;
PCT/US2004/022605) c6 thé duoc st dung theo sang ché.

Thuét ngit “axit nucleic” va “polynucleotit” dung dé chi ARN hoic ADN la
mach théng hodc mach nhanh, sgi don hodc kép, hodc dang lai cia ching. Thuat ngit
ndy ciing bao gdbm ca cac dang lai ARN/ADN. Vi du khéng han ché dudi day vé
polynucleotit: gen hodc manh gen, exon, intron, mARN, tRNA, rRNA, ribozym, cADN,
polynucleotit t4i tb hop, polynucleotit mach nhanh, plasmit, vecto, ADN phén 14p cta
trinh tu bat ky, ARN phan l4p cla trinh tu bét ky, doan do va doan mdi axit nucleic.
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Polynucleotit c6 thé bao gdm nucleotit cai bién, nhur nucleotit dugc metyl héa va cac
gen tuong tu nucleotit, uraxyl, cac duong khac va cac nhom lién két nhu flororiboza va
thiolat, va cic nhanh nucleotit. Trinh .tl_I nucleotit c¢6 thé con dugc cai bién sau khi
polyme hod, nhur bing céch tiép hop, v6i thanh phin dénh déu. Céc loai cai bién khéc
bao ham trong dinh nghia nay la dang md, thé mot hodc nhidu nucleotit xudt hién trong
ty nhién bing gen tuong tu, va dua ra cac phuong phap gin két polynucleotit vé&i
protein, ion kim loai, thinh phin d4nh d4u, polynucleotit hogc chét mang rén khac.
Polynucleotit c6 thé thu duoc bang cach tng hop héa hoc hogc c¢6 ngudn gbc tir vi sinh
vat.

Thuit ngit “gen” duoc st dung rong rai dé chi phan doan bat ky cua
polynucleotit lién quan tGi chirc néng sinh hoc. Do d96, cac gen bao gdm intron va exon
nhu trong trinh tu bd gen, hodc chi 14 cac trinh tuw m& héa nhu trong cADN va/hoéc trinh
tu didu hoa cin @ biéu hién. Vi du, gen ciing ding d& chi manh axit nucleic biéu hién
mARN hoidc ARN chirc ning, hodc ma héa protein déc hiéu, va bao ham ca trinh tu diéu
hoa.

Sang ché con bao gdm soi bd sung cho polynucleotit md héa khang nguyén,
epitop hodc chét sinh mién dich rotavirut. Soi bd sung nay c6 thé 13 polyme va c6 chiéu
dai bat ky, va co thé chira deoxyribonucleotit, ribonucleotit, va cc gen tuong tu & dang
két hop bét ky.

Thanh phin sinh hoc “dugc phan 14p” (nhu axit nucleic hodc protein hodc bao
quan) dung dé chi thanh phén v& co ban duogc tach riéng hogc tinh ché ra khoi cac thanh
phén sinh hoc khéc trong té bao ciia vi sinh v4t trong d6 thanh phan xuét hién trong ty
nhién, chéng han, ADN va ARN nhi®m sic thé va ngoai nhiém séc thé, protein, va bao

A0

quan khéc. Axit nucleic va protein di “duoc phéan 1ap” bao gbm axit nucleic va protein
dugc tinh ché bang cac phuong phap tinh ché tiéu chudn. Thuit ngit nay ciing bao gdm
axit nucleic va protein di dugc didu ché bang k¥ thuét tai t6 hop ciing nhu tbng hop hoa
hoc.

Thuét ngit “tinh ché” duoc st dung trong ban md ta khong yéu cAu d6 tinh khiét
tuyét dbi; tbt hon 1a du dinh duoc dung 14 thuat ngit twong d6i. Do do, vi dy, ché phém
polypeptit tinh ché mot phan 14 ché phim trong d6 polypeptit duoc 1am giau hon so véi
polypeptit & trong mdi trudong tu nhién ciia n6. Py 1a polypeptit dugc tach riéng tir cac
thanh phan té bao. “V& co ban dugc tinh ché” c6 nghia 14 it nhét 60%, it nhat 70%, it
nhit 80%, it nhit 90%, it nhét 95%, hodc it nhit 98%, hodc nhiéu thinh phin hodc vat
liéu té bao dd duogc loai bo. Twong tu, polypeptit co thé tinh ché mot phin. “Tinh ché

mét phan” c6 nghia 1 it hon 60% thanh phin hogc vét li¢u té bao da dugc loai bo.
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Thuat ngit nay ciling dugc ap dung cho polynucleotit. Polypeptit néu trong ban mo ta cé
thé duoc tinh ché bang cach bat ky da biét trong linh vuc k§ thuat nay.

Hon nira, cic gen tuong ddng cua polypeptit rotavirut dugc du dinh ciing ndm
trong pham vi ctia sang ché. Nhu dugc sir dung trong ban md t4, thuat ngir “gen tuong
ddng” bao gdm gen truc giao, gen tuong tu va gen dang giao. Thuat ngit “gen tuong ty”
ding @& chi hai polynucleotit hodc polypeptit c6 cling mot chirc ning hogic ¢6 chitc ning
tuong tu, nhung c6 ngudn gdc riéng r& tir cac vi sinh vat khong lién quan. Thuit ngit
“gen truc giao” ding d& chi hai polynucleotit hogic polypeptit tir cdc lodi khac nhau,
nhung c¢6 ngudn gdc tir gen gdc thong thudng bing cach hinh thanh loai. Thong thuong,
gen truc giao ma hoa polypeptit c6 cing chitc ning hodc cé chic ning tuong tu. Thuat
ngit “gen ding giao” ding dé chi hai polynucleotit hodic polypeptit cé lién quan véi
nhau bing cach nhan d6i trong bd gen. Gen ding giao thudng c6 cac chirc ning khac
nhau, nhung céc chirc ning nay c6 thé lién quan dén nhau. Vi du, cic gen twong tw, gen
tryc giao, va gen déng giao cua polypeptit rotavirut kidu hoang ¢ thé khac so véi
polypeptit rotavirut kiéu hoang bing cach cai bién sau dich m, béi sy khac nhau vé
trinh ty axit amin, hodic bang ca hai cach. Cu thé, cac gen twvong ddng theo sang ché
thudong c6 mirc twong ddng trinh tw it nhit nim trong khoang tir 80% dén 85%, nim
trong khoang tir 85% dén 90%, nim trong khoang tir 90% dén 95%, hoic bang 95%,
96%, 97%, 98%, 99%, so véi toan bd hodc mdt ph?m cua trinht v polypeptit hodc
polynucleotit rotavirut kidu hoang, va c6 chirc ning tuong tu.

Theo khia canh khéc, sang ché d& cép t6i polypeptit c6 mirc twong dong trinh tur
bing it nhat 70%, it nhit 75%, it nhit 80%, it nhit 85%, it nhit 90%, it nhat 95%, 96%,
97%, 98% hodc 99% so vai polypeptit co trinh ty nhu néu trong SEQ ID NO: 17, 19,
21,23, 25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65,
67, 69, hodc 71. Theo khia canh khac nita, sdng ché d& cép t6i cac manh va bién thé cua
polypeptit rotavirut nhu duge xac dinh néu trén (SEQ ID NO:17, 19, 21, 23, 25, 27, 29,
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, hodc 71), c6
thé duoc didu ché mot cach d& dang béi ngudi c6 hiéu biét trung binh trong linh vyc k¥
thu4t nay bang cach sir dung k§ thuét sinh hoc phan tir d4 biét.

Céc bién thé 1a polypeptit twong dong cé mirc tuong ddng trinh ty axit amin it
nhét bang 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% so Vv6i trinh tyr axit
amin nhu d néu trong SEQ ID NO:17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43,
45,47, 49, 51, 53, 55,57, 59, 61, 63, 65, 67, 69, hodc 71.

Céc bién thé bao gdm céc bién thé alen. Thuat ngit "bién thé alen" ding dé chi

polynucleotit hodc polypeptit chira cic dang da hinh, 1am thay d6i trinh ty axit amin cta
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protein va ton tai trong que‘“m‘thé tu nhién (vi du, loai hoic thir cia virut). Cac dang bién
ddi alen tw nhién nhu vay c6 thé thuong 1am bién ddi 1-5% trong polynucleotit hoic
polypeptit. Cac bién thé alen c6 thé dugc x4c dinh bing céch tao trinh tr axit nucleic
quan tAm & nhiéu loai khac nhau, c6 thé duge thuc hién mot cach d& dang béng cach s
dung doan do lai hoa @ xac dinh locut di truyén clia ciing mot gen trong céc loai nay.
Céc dang bién dbi axit nucleic bat ky va toan b cac dang bién déi axit nucleic nhu vy
va cac dang da hinh hoic bién dbi axit amin thu duoc 13 két qua cta qua trinh bién dbi
alen tu nhién va khong 1am thay di hoat tinh chitc ning cua gen quan tdm, dugc du
dinh nim trong pham vi cia sang ché.

Nhu duoc str dung trong ban mo ta, thuat ngit "dan xuét" hodc “bién thé” ding
dé chi polypeptit, hodc axit nucleic ma héa polypeptit, c6 mot hodc nhidu dang bién dbi
axit amin bao toan hosc cac cai bién khong dang ké khac sao cho (1) polypeptit tuong
tmg vé co ban c6 chirc ning tuong dwong so véi polypeptit kidu hoang hodc (2) khang
thé dugc tao ra dé khang polypeptit, phan tmg mién dich vé6i polypeptit kiéu hoang. Cac
bién thé hodc din xuit ndy bao gdbm polypeptit c6 cac cai bién khong déng ké cua trinh
tu axit amin so cip clia polypeptit rotavirut, tir d6 tao ra cac peptit vé co ban c6 hoat
tinh twong dwong so véi polypeptit ddi chiéu khong duogc cai bién. Cac cai bién nhu vay
c6 thé dugc tinh toan cén thin, nhu bang cach tao dot bién truc tiép tai vi tri, hodc c6 thé
., dién ra ty phat. Thuat ngir “bién thé” con bao ham doan khuyét, doan bd sung va doan
thé vao trinh tu, véi didu kién cac chirc néng polypeptit dé tao ra d4p tmg mién dich nhu
dugc xac dinh trong ban mo ta.

Thuat ngit "bién dbi bao toan" ding dé chi viéc thé gbc axit amin bang gbc sinh
hoc tuong tu khéc, hodc viéc thé nucleotit trong trinh ty axit nucleic sao cho géc axit
amin d& m3 hoéa khong bi bién ddi hodc 13 gbc sinh hoc twong tw khac. V& van dé nay,
cu thé 13 cac doan thé thudng duge bao toan trong tu nhién, nhu d néu trén.

Manh sinh mién dich cta polypeptit rotavirut bao gdm it nhét 8, 10, 13, 14, 15,
hodc 20 axit amin lién tiép, it nhit 21 axit amin, it nh4t 23 axit amin, it nhit 25 axit
amin, hoic it nh4t 30 axit amin cta polypeptit rotavirut c6 trinh tu nhu néu trong SEQ
ID NO:16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62, 64, 66, 68, 70, 72, hoic cac bién thé hodc cac méanh chirc ning ctia né.

Theo khia canh khéac, sang ché dé cép t6i polynucleotit ma héa polypeptit
rotavirut, nhu polynucleotit ma hoa polypeptit c6 trinh tir nhu néu trong SEQ ID NO:16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, 72, hodc cac bién thé hodc cac manh chirc ning cua nd. Theo khia canh

khéc nita, sang ché dé cap t6i polynucleotit ma héa polypeptit c6 mirc tuong dbng trinh
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tur bang it nhit 70%, it nhit 75%, it nhit 80%, it nhit 85%, it nhit 90%, it nhit 95%,
96%, 97%, 98% hoic 99% so v&i polypeptit c6 trinh tur nhrr néu trong SEQ ID NO: 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, 72, hodic bién thé bao toan, bién thé alen, gen twong ddng hoic manh sinh
mién dich bao gém it nhét tdm hodc it nhit mudi axit amin lién tiép ctia mot trong s6
cac polypeptit nay, hodc dang két hop cia cac polypeptit nay.

Theo khia canh khéc, sang ché dé cap t6i polynucleotit cé trinh tw nucleotit nhur
d3 néu trong SEQ ID NO:17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, hodc 71, hoc bién thé hojic manh chic nang
ctia chung. Theo khia canh khac nita, sang ché @& cap t6i polynucleotit c6 mirc twong
ddng trinh ty bing it nhit 70%, it nhit 75%, it nhit 80%, it nhit 85%, it nhit 90%, it
nhét 95%, it nhit 95%, 96%, 97%, 98% hodc 99% so véi polynucleotit ¢ trinh ty nhur
néu trong SEQ ID NO: 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49,
51,53, 55, 57, 59, 61, 63, 65, 67, 69, hodc 71, hodc bién thé cta no.

Polynucleotit theo sang ché bao gdm trinh tyr thodi bién 1a két qua cta ma di
truyén, vi du, stt dung codon t6i wu cho vat chi ddc trung. Nhur duoc str dung trong ban
md ta, “tdi wu” ding dé chi polynucleotit duge tao ra bang cach di truyén dé lam ting
mirc biéu hién cia né trong cac loai dd dinh. D& tao ra qué trinh ma héa polynucleotit
t6i wu cho polypeptit rotavirut, trinh ty ADN ciia gen rotavirut c¢6 thé dugc cai bién
thanh 1) bao g6m cac codon dugc uu tién boi cac gen biéu hién & muc cao trong hé biéu
hién t& bao vat chu cu thé (vi du, té bao vét chi cta vi khuén); 2) bao gdm thanh phén
A+T hodic G+C trong ché phim bazo nucleotit sao cho vé co ban duge tim thdy & té bao
vat chi nay; 3) tao ra qua trinh khoi dAu trinh tu coa té bao vat chi nay; hoic 4) loai trir
cac trinh ty gdy ra qua trinh lam mét dn dinh, thoai bién va két thiic ARN, hoic tao ra
vong gip kep téc ¢6 chu truc bac hai. Mirc biéu hién gia ting clia protein rotavirut trong
hé biéu hién té bao vat chi ndy c6 thé thu dwoc bang cach sir dung tan sb phén bb cua
codon sir dung trong sinh vat chua ¢6 nhan dién hinh.

Mirc twong ddng trinh tu giita hai trinh tu axit amin c6 thé duoc thiét 1ap boi
blast séng d6i NCBI (Trung tdm qudc gia vé thdng tin sinh hoc - National Center for
Biotechnology Information) va ma trin blosum62, bang céch sir dung céc thong s tidu
chuén (xem, vi du, thuat toan BLAST hodc BLASTX c6 sin trén may chi "National
Center for Biotechnology Information" (NCBI, Bethesda, Md., USA), ciing nhu trong
Altschul et al.; va do do, tai liéu nay sir dung thuét toan hodc ma tran BLAST hodc
BLASTX va BLOSUMS62 boi thuat ngit “blast”).

“Mitc twong ddng” cho cac trinh tir c6 thé ding dé chi sb vi tri c6 nucleotit hozc
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axit amin gidng nhau duoc chia cho sé nucleotit hogc axit amin trong trinh tu ngén hon
trong s6 hai trinh ty trong d6 sy sip hang ctia hai trinh ty c6 thé duoc xac dinh theo
thuat toan Wilbur va Lipman (Wilbur va Lipman), ching han, bang c4ch sir dung kich
c& cira s 12 20 nucleotit, chiu dai tir 1a 4 nucleotit, va khe nho bang 4, va phan tich c6
su hd trg ctia may tinh va thé hién dit lidu trinh ty bao gbm su sép hang cé thé duoc
thuc hién thong thuong bang cach sir dung cic chuong trinh c6 sin trén thi truong (vi
du, Intelligenetics™ Suite, Intelligenetics Inc. CA). Khi trinh tr ARN duoc coi la twong
ty, hodc ¢6 mirc tvong ddng trinh tu hodc mirc tuong ddng gen véi trinh tu ADN,
thymidin (T) trong trinh tu ADN dugc xem la twong duong véi uraxil (U) trong trinh ty
ARN nay. Do do, trinh tw ARN la ndm trong pham vi cia sang ché va c6 thé c6 ngudn
gbc tir trinh ty ADN, béi thymidin (T) trong trinh tw ADN dugc coi 1a trong duong véi
uraxil (U) trong trinh tw ARN.

Miic twong ddng trinh tw hodc mtc twong ty trinh ty cta hai trinh ty axit amin,
hodic mirc twong ddng trinh tu gitta hai trinh ty nucleotit €6 thé du'qc xéc dinh bing cach
sir dung g6i phdn mém Vector NTI (Invitrogen, 1600 Faraday Ave., Carlsbad, CA).

Céc tai liéu dudi diy dua ra cac thuat toan dé so sanh mitc twong ddng hoic
giéng nhau twong dbi ctia cac trinh tw, va ngoai ra hodc theo cach khac so véi cac cach
da néu trén, viéc bdc 10 trong cac tai liéu nay co thé duoc st dung d& xac dinh ty 18
twong ddng hoic tuong tu: Needleman SB va Wunsch CD; Smith TF va Waterman MS;
Smith TF, Waterman MS va Sadler JR; Feng DF va Dolittle RF; Higgins DG va Sharp
PM; Thompson JD, Higgins DG va Gibson TJ; va, Devereux J, Haeberlie P va Smithies
O. Ciing nhu vay, ma khéng can thir nghiém qua muc, chuyén gia trong linh vuc k¥
thuat nay c6 thé tham khao nhidu chuong trinh hozc tai liéu vién dan khéc d€ x4c dinh
ty 18 tuong ddng.

Cac phan tng lai hda co thé duge thuc hién trong cac didu kién “nghiém ngit”
khéc nhau. Céc didu kién l1am ting cudong tinh nghiém ngat ciia phan umg lai hoa la da
biét. Xem vi du, “Molecular Cloning: A Laboratory Manual”, second edition (Sambrook
et al., 1989).

Sang ché con bao gdbm polynucleotit rotavirut chira trong phén tir vecto hoic
vecto bidu hién va duoc lidn két didu khién véi yéu t6 khoi ddu va thuong lién két diéu
khién véi yéu t6 ting cuong.

“Vecto” dung dé chi plasmit hogc virut chira ADN hodic ARN tai t6 hop bao
gdbm polynucleotit khic loai dugc dua tdi té bao dich, & in vitro hodc in vivo.
Polynucleotit khéc loai c6 thé bao gdm trinh ty quan tdm nhdm muc dich phong ngira

hodc tri li€u, va tiy y co thé & dang catxet biéu hién. Nhu duge sir dung trong ban mo
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ta, vecto khong can c6 kha ning sao chép trong t& bao dich hozc dbi tuong cudi ciing.
Thuét ngit nay bao ham ca vecto tao dong va vecto virut.

Thuat ngit “tai tb hop” c6 nghia 14 polynucleotit c6 ngudn gbc ban tdng hop,
hoic tbng hop, khong c6 trong tu nhién hozc dugc lién két v6i polynucleotit khac v6i
cach sip xép khong tim thdy duoc trong tu nhién.

“Khéc loai” c6 nghia la c6 nguén gbe tir thue thé khac biét v& mit di truyén so
v6i phin thuc thé ma né cn dugc so sanh. Vi du, bang k¥ thudt cong nghé gen,
polynucleotit c6 thé dugc dua vao plasmit hodc vecto c6 ngudn g tir ngudn khéc
nhau, va 1a polynucleotit khac loai. Gen khéi d4u duoc loai ra khéi trinh tu ma hoa tir
nhién cta n6 va duoc lién két didu khién v6i trinh tw ma hoa khac so véi trinh tur tw
nhién, 13 gen khoi déu khac loai.

Polynucleotit theo sang ché c6 thé bao gdm cac trinh t bd sung, nhu trinh tr ma
hoéa bd sung nim trong ciing don vi phién ma, cac yéu t kiém soat nhur gen khéi dau, vi
tri gin két ribosom, 5"UTR, 3°UTR, gen két thiic phién m4, vi tri polyadenyl héa, don
vi phién ma bd sung trong qué trinh kiém so4t ciing mdt gen khoi ddu hodc gen khoi
dAu khac nhau, céc trinh tu cho phép tao dong, biéu hién, tai t5 hop twong dbng, va bién
nap t& bao vat chi, va cdu triic bat ky nhu vy 1a c6 th8 mong mubn dé tao ra cac
phuong 4n theo sang ché.

Céc yéu td dé bidu hién polypeptit, khang nguyén, epitop hodc chét sinh mién
dich rotavirut 13 ¢6 miit theo cach cé lgi trong vecto theo sang ché. Theo cach tdi thiéu,
n6 bao gdbm codon khéi dau (ATG), codon két thic va gen khoi diu, va tly ¥ cling bao
gdm trinh ty polyadenyl héa cho mot sb vecto nhit dinh nhu plasmit va mét s vecto
virut nhét dinh, vi du, vecto virut khong phai poxvirut. Khi polynucleotit ma héa manh
polypeptit, vi du, polypeptit rotavirut, theo cach c6 loi, trong vecto ATG & du 5' ctia
khung doc va codon két thuc & dau 3'. Cac yéu t6 khac dé kiém so4t su bidu hién c6 thé
¢6 mét, nhu yéu tb ting cuong trinh tu, 4n dinh trinh tu, nhu intron va trinh tu bao hiéu
cho phép tiét protein.

Sang ché ciing d& cép dén cac ché phdm chira vecto, nhu vecto biéu hién, vi du,
ché phém diéu tri. Cac ché phém nay co thé bao gém mot hodc nhiéu vecto, vi du, vecto
biéu hién, nhu vecto biéu hién i vivo, bao gbm va biéu hién mot hodic nhiéu polypeptit,
khang nguyén, epitop hodc chét sinh mién dich rotavirut. Theo mdt phuong an, vecto
chira va biéu hién polynucleotit bao gdm polynucleotit m4 héa va/hogc biéu hién khang
nguyén, epitop hodc chit sinh min dich rotavirut, trong chit mang, t4 dugc hodc chét
dan thubc duge dung hodc ding dugc trong thu y. Do d6, theo phuong 4n clia sdng ché,

cac vecto khac trong ché pham nay bao gom, vé co ban dugc cau thanh tir hodc cau
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thanh tir polynucleotit ma héa, va trong cac trudng hgp thich hop, vecto biéu hién mot
hodc nhiéu protein khéac ctia polypeptit, khang nguyén, epitop hodc chét sinh mién dich
rotavirut (vi du, hemaglutinin, capsit, neuraminidaza, nucleoprotein, protein khong co6
cAu tric, ddc td trong rudt) hodc manh cta ching.

Theo phuong 4n khéc, vecto hodc cac vecto trong ché phdm bao gbm, hozc vé
co ban cAu thanh tir, hodc ciu thanh tir polynucleotit md héa mdt hodc nhiéu protein
hodc manh polypeptit, khang nguyén, epitop hodc chét sinh mién dich rotavirut. Theo
phuong 4n khéc, ché phdm bao gdm moét, hai, hodc nhiéu vecto bao gdm polynucleotit
ma hoa va biéu hién, c6 loi & in vivo, polypeptit, khdng nguyén, protein dung hop hodc
epitop rotavirut clia chuing. Sang ché ciing d& cap t6i hdn hop vecto bao gbm
polynucleotit ma héa va biéu hién cic polypeptit, khang nguyén, epitop, protein dung
hop, hodic chit sinh mién dich rotavirut khac nhau, vi du, polypeptit, khang nguyén,
epitop hodc chét sinh mién dich rotavirut tir cdc loai khéc nhau nhu, nhung khéng chi
gioi han &, ngudi, lon, bo hodc ngua, chd, meéo, va loai chim.

Theo phuong 4n khac nita, vecto biéu hién 13 vecto plasmit, cu thé 13 vecto bidu
hién in vivo. Theo vi du cu thé, khong gi6i han, plasmit pVR1020 hodc 1012 (VICAL
Inc.; Luke et al., 1997; Hartikka et al., 1996, xem, vi du, Patent My s6 5,846,946 va
6,451,769) c6 thé duoc st dung 1am vecto dé cai xen trinh tu polynucleotit. Plasmit
pVR1020 ¢ ngudn gde tir pVR1012 va chira trinh ty bao hiéu tPA cta ngudi. Theo mot
phuong an, trinh tu bao higu tPA ctia nguoi bao gdm trinh t tir axit amin M(1) dén axit
amin S(23) trong Ngan hang gen véi sé truy nhdp HUMTPA14. Trong vi du cu thé,
khong han ché khac, plasmit dugc st dung 1am vecto dé cai xen trinh tw polynucleotit
c6 thé chira trinh tu peptit bao hiéu ctia IGF1 clia ngya tir axit amin M(24) dén axit amin
A(48) trong Ngan hang gen véi sb truy nhap U28070. Thong tin bd sung trén plasmit
ADN c6 thé duge tham khao hoidc tmg dung trong sang ché, dugc tim thiy, vi du, trong
cac Patent M¥ sb 6,852,705; 6,818,628; 6,586,412; 6,576,243; 6,558,674; 6,464,984;
6,451,770, 6,376,473 va 6,221,362.

Thuét ngit plasmit bao ham don vi phién md@ ADN bao gdm polynucleotit theo
sang ché va cac yéu t8 cAn cho su biéu hién in vivo clia n6 trong t€ bao ctia vét chia hodc
dich mong mudn; va, vé vén @ nay, cin lvu ¥ ring plasmit siéu xo4n hodc khong siéu
x04n, vong, cling nhur dang thing, duoc du dinh nim trong pham vi ctia sing ché.

M3i plasmit bao gdm hozc chira hodc vé co ban dugc cdu thanh tir, ngoai
polynucleotit md héa polypeptit, khang nguyén, epitop hodc chit sinh mién dich
rotavirut, tuy y dugc dung hop véi trinh tu, bién thé, gen tuong tu hodc manh peptit

khac loai, duge lién két didu khién véi gen khoi dAu hoic trong qué trinh kiém soét gen
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khéi dAu hodc tiry thude vao gen khoi ddu. No6i chung, c6 loi néu ding nhém chirc gen
khoi dau bén vimg trong té bao ¢6 nhan dién hinh. Gen khéi dau bén vitng c6 the,
nhung khong chi gidi han &, gen khéi dau xytomegalovirut (CMV-IE) trung gian & giai
doan sé6m cua nguoi hoaflc ¢6 ngudn gbc tir loai gdm nhém, hoic tly ¥ cb ngudn gbc
khac nhu chudt hodc chudt lang.

Trong céc thudt ngit chung, gen khoi dau c6 ngudn gbc virut, hoic té bao. Gen
khoi ddu bén vitng cua virut khong phai CMV-IE ¢6 thé dugc g dung hiru ich trong
sang ché 1a gen khéi ddu sém/mudn ciia virut SV40 hodc gen khoi d4u LTR cia virut
Rous sarcoma. Gen khoi ddu bén vimg cua t& bao c6 thé duge img dung hiru ich trong
sang ché 1a gen khéi diu cla gen cta khung t€ bao, vi du, nhu gen khoi dau desphut
(Kwissa et al., 2000), hoic gen khéi du actin (Miyazaki et al., 1989).

Gen bdo hiéu polyadenyl (polyA) cho cac plasmit va vecto virut khong phai
poxvirut, viéc sir dung c6 thé duoc thuc hién tir gen bio hidu poly(A) ctia gen hormon
ting trudng cta bo (bGH) (xem U.S. 5,122,458), hodc gen bao hi¢u poly(A) cua gem [-
globin thd hodc gen bao hi€u poly(A) cua virut SV40.

“Té bao vét chi” ding dé chi t& bao chua c6 nhan dién hinh hoic c6 nhan dién
hinh dugc bién dbi di truyén, hodic c6 kha ning bién ddi di truyén bang cich ding
polynucleotit ngoai sinh, nhu plasmit hodc vecto tai t6 hop. Khi dé cap t6i té bao bién
dbi di truyén, thi thut ngit niy ding dé chi ca té bao thay dbi v& ngudn gbc va thé he
con chéu cta ching.

Phuong phép st dung va vat phim san xuét

Sang ché bao gdm céc phuong 4n vé phuong phap dudi day. Theo mot phuong
an, sang ché mo ta phuong phép ching ngira cho dong vat bao gdm budc ding ché
phim chira vecto bao gdm polypeptit rotavirut hogic manh hodc bién thé cua né va chit
mang, t4 dugc, hodc chét din thudc duoc dung hodc ding duoc trong thu y cho dong
vat. Theo mdt khia canh ctia phuong 4n nay, dong vét la lon.

Theo mot phuong 4n cia sang ché, phac dd dung liéu gia cuong c6 thé duoc ap
dung, bao gdm it nhat mot lidu dung chii yéu va it nhét mot lidu ding ting cudng bang
cach st dung it nhit mot polypeptit, khdng nguyén, epitop hodc chit sinh mién dich
thong thuong. Thong thudng, ché phdm mién dich hoic vacxin sit dung trong lidu dung
chi1 yéu 14 khac vé ban chét so v6i ché phim mién dich hoic vacxin sit dung & lidu ding
tang cuong. Tuy nhién, can lvu ¥ ring cing mot loai ché phim c6 thé dugc sir dung 1am
lidu dung cha yéu va lidu ding ting cudng. Tién trinh ding liu nay dugc goi 1a “chu
yéu-ting cudng”.

Phéc dd ding lidu gia cudng bao gdm it nhit mot lidu dung chi yéu va it nhét
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mot lidu ding ting cudng bing cach st dung it nhit mot polypeptit thong thudng
va/hoic cac bién thé hodc méanh cua né. Vacxin sit dung trong lidu dimg chit yéu c6 thé
khéc vé ban chit so v6i vacxin sir dung 1am vacxin ting cudng sau. Liéu dung chu yéu
c¢6 thé bao gdbm mot hodc nhiéu lidu dung. Tuong ty, liéu dung ting cudng c6 thé bao
gbm mot hogic nhidu lidu dung.

Thé tich lidu ctia ché phdm cho cac loai dich 14 dong vét c6 va, vi dy, thé tich
liéu cta ché phém dung cho giéng lon hoic lon, dua trén vecto virut, vi duy, ché phdm
dua trén vecto virut khong phai poxvirut, thudng ndm trong khoang tir 0,1 dén 2,0 ml,
nam trong khoéang tur 0,1 dén 1,0 ml, va nim trong khoang tir 0,5 ml dén 1,0 ml.

Hiéu luc ciia vacxin c6 thé dugce thir nghiém trong khoang tir 2 dén 4 tuin sau khi
tao mién dich cubi cing bing cach gy bénh thir nghiém dong vit, nhu lon, bing ching
cta rotavirut. Ching tuong dong 13n ching khac loai duge st dung dé gy bénh thir
nghiém nhim thir nghiém hiéu luc cta vacxin. DPong vit c6 thé duoc giy bénh thir
nghiém béng cach tiém IM hoac SC, phun xit, trong mili, trong mét, ndi khi quan,
va/hodc duong miéng. Virut gdy bénh thir nghiém cé thé c6 mirc tuong ddng bd gen
bang khoang 10°® EIDs, TCIDs hodc 10*® nhu duge x4c dinh bang cach qPCR theo
thé tich phu thudc vao dudong ding. Vi du, néu duong ding 13 bing cach phun xit,
huyén phi chira virut dugce tao sol khi dé tao ra cac giot c6 kich c& nim trong khoang 1
dén 100 um, néu dudong ding 1 duong trong mili, ndi khi quan hodc dudng miéng, thi
thé tich ctia virut gdy bénh thir nghiém 14n lugt bang khoang 0,5 ml, 1-2 ml, va 5-10 ml.
Céac dong vét c6 thé duogc quan sit hang ngdy trong 14 ngdy sau khi gy bénh thir
nghiém cho cac d4u hiéu 14m sang, vi dy, mét nudc, tiéu chay, phan tir sén sét dén long,
tir vong, va/hodc giam can, chdm 16n, gidi phong virut. Ngoai ra, cac nhom dong vét co
thé dem giét va duoc danh gid dé tim ngudn gy bénh nhu bénh dudng rudt, ching rung
16ng. Rudt gia hodc phén co6 thé dugc thu gom tir tit ca cac dong vét sau khi gdy bénh
thir nghiém dé phéan 14p hoic dinh lugng, hogcloai bo virut. Sy c6 mat hodc véng mit
cta khang nguyén virut trong cdc mo rudt hodc phin co thé dugc danh gia bing phan
tmg dinh luong mach transcriptaza polymeraza dao theo thoi gian thuc (QRT-PCR). Cac
mAu mau c6 thé duge thu gom truée va sau khi gdy bénh thir nghiém va c6 thé dugc
phén tich v& sy c6 mat ctia khéng thé ddc hiéu rotavirut khac.

Cac ché phdm bao gdm polypeptit t4i td hop khang nguyén theo sing ché s
dung trong liéu trinh chu yéu-ting cudong dugc chira trong chit din thudc, chit pha
lodng hoic t4 duge duge dung hodc dung trong thi y. Céc liéu trinh theo sang ché bao
vé dong vat khdi tién trién bénh do rotavirut va/hodc ngin ngira bénh ¢ dong vat da

nhiém.
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Tét hon néu céc lidu ding khac nhau duoc tién hanh riéng r& trong thoi gian tir 1
dén 6 tudn. Tt hon, ndu khoang thdi gian ndm trong khoang tir 3 dén 5 tudn, va tbi wu
12 4 tudn. Theo mot phuong 4n, lidu ting cudng hang nim ciing c6 thé bao gbm. Pong
vat, vi du, lon, c6 thé it nhat 8 tudn tudi & thoi diém lidu ding du tién.

Cén hiéu ring ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat ndy duoc tao
ra bang cach vi du va sang ché khong bi gii han béi cac vi du nay. Tir phén boc 16 dudi
day va kién thirc da biét trong linh virc k§ thuat nay, chuyén gia trong linh vuc k¥ thuat
nay c6 thé xac dinh dugc s 13n ding, duong ding, va lidu can dung véi mdi liéu trinh
tiém, ma khong can bat ky thir nghiém qua mirc nao.

Séang ché bao ham it nh4t mot 14n ding cho dong vat v6i lwong hiru hiéu ctia ché
phim diéu tri theo sang ché. Vi duy, luong hiru hidu c6 thé ndm trong khoang tir 10ug
dén 300pug protein. Theo mdt phuong 4n, khoang 100pg ctia mdi protein trong s6 ba
protein rotavirut nhdm C khéac nhau c6 mat trong luong hitu hiéu ctia ché phim diéu tri.
Dong vat co thé con duec, con céi, con cai mang thai va con méi sinh. Viéc ding nay c6
thé thong qua cac dudng khac nhau bao gdm, nhung khong chi gi6i han &, tiém trong co
(IM), trong da (ID), trong mang bung (IP) hoac dudi da (SC) hodc qua miii hodc dudong
miéng. Ché phim diu tri theo séng ché ciing c6 thé dugc ding bang cac thiét bi khong
can kim tiém (vi du, tao nhip khong can kim tiém Pulse Needle Free, Pulse Needlefree,
Lenexa, KS, USA, Pigjet, Dermojet, Biojector, Avijet (Merial, GA, USA), thiét bi
Vetjet hodc Vitajet (Bioject, Oregon, USA)). Phuong phap khac d& dung ché phim
plasmid 13 can st dung xung dién (xem, vi du Tollefsen et al., 2002; Tollefsen et al.,
2003; Babiuk et al., 2002; PCT Application No. W099/01158). Theo phuong &n khéc,
ché phédm diéu tri dugc phan phdi cho dong vat bang siing bén gen hodc ban hat vang.
Theo phuong an c6 1oi, dong vét 1a lon, cho nha, chdn swong hoic hai cau.

Phuong an khac theo sang ché d& xuét kit dé tién hanh phuong phép gy ra hodc
cam tng dap Umg mién dich ho#ic dap umg béo vé khang rotavirut & dong vét bao gdm
ché phim mién dich hosc vacxin tiéu phan rotavirut va huéng dan st dung dé tién hanh
phuong phép phén phdi lugng hitu hiéu dé gy ra dap ing mién dich & dong vat.

Phuong én khéac theo sang ché 12 d& xuét kit 3 tién hanh phuong phép cam tng
dép tmg mién dich hodc dap tmg bao vé khéng rotavirut & dong vét bao gbm ché phdm
hodc vacxin bao gdm polypeptit hodc khang nguyén rotavirut theo sang ché, va huéng
din st dung dé tién hanh phuong phép phén phdi luong hitu hidu dé gdy ra dép tmg
mién dich & dong vit.

Theo khia canh khéc nita, sang ché @ xuét kit dé chung ngira lidu chit yéu-tiang

cuong theo sang ché nhu d4 néu trén. Kit nay c6 thé bao gbm it nhét hai lo nho: lo thit
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nhét chtra vacxin hodc ché phdm dé chung ngira lidu chi yéu theo sang ché, va lo thir
hai chira vacxin hodc ché phdm dé ching ngira liéu ting cuong theo sing ché. C6 loi
néu kit ndy c6 thé chira lo nhé thir nhit hoac lo nho thir hai bb sung dé ching ngira liéu
chi yéu bd sung hoic chiing ngira lidu ting cudng b sung.
Chét mang hoic chit din thudc hodc ta duge dugc dung hodc ding duge trong
thi y 1a da biét cho ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thuat ndy. Vi duy,
chit mang hoic chét dan thudc hoic t4 duge duoc dung hoic ding duge trong thi y c6
thé 1a dung dich NaCl 0,9% (vi du, nuéc mudi) hosc d&m phosphat. Chéit mang hoic
chét din thudc hoic ta duoc duge dung hodc ding dugc trong thu y khac c6 thé duoc st
dung cho cac phuong phap theo sang ché bao gdm, nhung khong chi gi6i han &, poly-
(L-glutamat) hoac polyvinylpyrolidon. Cac chit mang hodc chét din thudc hozc ta duogc
duoc dung hodc dung duge trong thi y c¢6 thé 1a hop chit bat ky hodc két hop cac hop
chét d& thuan tién cho viéc ding vecto (hodc protein dugc biéu hién tir vecto in vitro
theo sang ché); c6 loi néu chit mang, chit din thudc hodc ta dugc c6 thé d& chuyén
nhiém va/hoic cai thién qua trinh bao quén vecto (hodc protein). Lidu dung va thé tich
ctia liéu ding duoc néu trong ban md ta va ciing c6 th8 dugc xac dinh bang chuyén gia
trong linh vuc k§ thuét nay tir phn boc 16 nay két hop véi kién thirc trong linh vuc k§
thuét nay, ,a khong can bat ky thir nghiém qud mirc nio.
Céc lipit cation chita mudi amoni béc bén 13 c6 lgi néu khong thich hop theo
céch loai trir cho céc plasmit, c6 loi néu chiing c6 cong thirc sau:
CH,
] +

R,— O — CH,— CH—CH, —N —R,—X
OR, CH,

trong d6 R; 14 gbc béo bio hoa hogc khong bdo hoa c6 tir 12 dén 18 nguyén tir
cacbon, R; 14 gbc béo khac chira 2 hogc 3 nguyén tit cacbon va X 1a nhém amin hogc
hydroxyl, vi duy, DMRIE. Theo phuong 4n khac, lipit cation c6 thé lién quan t6i lipit
trung tinh, vi du, DOPE.

Trong sb cac lipit cation ndy, lipit cation minh hoa 13 DMRIE (N-(2-
hydroxyetyl)-N,Ndimetyl-2,3-bis(tetradexyloxy)-1-propan amoni; W096/34109), ¢6 loi
néu lién quan t6i lipit trung tinh, c6 loi néu DOPE (dioleoyl-phosphatidyl-etanol amin;
Behr, 1994), dé tao ra DMRIE-DOPE.

Khi DOPE c¢6 mit, ¢6 lgi néu ty 16 mol DMRIE:DOPE nim trong khoang tir 95:5
dén 5: 95, c6 loi hon néu be"mg khoang 1: 1, vidy, 1:1.

Theo phuong an khac, chét mang, ta dugc, hoic chét din thudc duoc dung hoic
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ding dugc trong tha y ¢6 thé 14 nhii twong nudc trong dau. Vi du vé nhii twong nudc
trong ddu thich hop bao gdm nuéc trong dAu nhil trong vacxin trén co sé dau 14 thich
hop va dich 16ng & 4°C chira: ndm trong khoang tir 6 dén 50% thé tich/thé tich ctia pha
nudc chira khéang nguyén, tdt hon néu ndm trong khoang tir 12 dén 25% thé tich/thé
tich, ndm trong khoang tir 50 dén 94% thé tich/thé tich clia pha dau chira toan bd hodc
mot phin diu khéng chuyén héa (vi dy, diu khoang nhu diu parafin) vi/hodc dau
chuyén hoa (vi dy, déu thyc vét, hodc axit béo, polyol hoic este rugu), nim trong
khoang tir 0,2 dén 20% p/v chit hoat dong bé mat, t6t hon néu nim trong khoang tir 3
dén 8% p/v, sau d6 1a toan bd hodc mot phan, hogic trong hdn hop este polyglyxerol, tbt
hon néu este polyglyxerol nay 1a polyglyxerol (poly)rixinoleat, hodc dau polyoxyetylen
rixin hodc dau polyoxyetylen rixin dugc hydro héa. Vi du v& chét hoat dong bé mit co
thd dwoc st dung trong nhii trong nuéc trong dau bao gdm cic este sorbitan dugc
etoxylat (vi du, polyoxyetylen (20) sorbitan monooleat (TWEEN 80®), do AppliChem,
Inc., Cheshire, CT cung cip) va este sorbitan (vi du, sorbitan monooleat (SPAN 80®),
do Sigma Aldrich, St. Louis, MO cung c4p). Ngoai ra, lién quan t6i nhil tuong nu6c
trong dau, ciing xem US 6,919,084. Theo mot s phuong 4n, pha nu6c chira khang
nguyén bao gdm dung dich nudc mudi bao gdm mdt hodic nhiéu chit dém. Vi du vé
dung dich dém thich hop 1a nuéce mudi duoc tao dém phosphat. Theo phwong 4n ¢6 loi,
nhil twong nudc trong dau c6 thé nhil tuong ba thanh phan nudc/dawnude (W/O/W)
(U.S. 6,358,500). Vi du v& nhil tuong thich hop khic d& mé ta trong U.S. 7,371,395,

Céc ché phim mién dich va vacxin theo sang ché c6 thé bao gdm hoic vé co ban
cAu thanh tir mot hodc nhidu cht bd trg. Cac chit bd tro thich hop dé sir dung theo séng
ché 1a (1) polyme cia acrylic ho#ic axit metacrylic, anhydrit cta axit maleic va polyme
din xuit cua alkenyl, (2) trinh ty kich thich mién dich (ISS), nhu trinh ty
oligodeoxyribonucleotit c6 mot hodc nhiéu don vi CpG khong dugc metyl hoa
(Klinman et al., 1996; W098/16247), (3) nhil tuong déu trong nuéc, nhu nhil twong
SPT d3 dugc mo td & trang 147 cua “Vaccine Design, The Subunit and Adjuvant
Approach” dugc cong bd bodi M. Powell, M. Newman, Plenum Press 1995, va nhii
twong MF59 d4 dugc md ta ¢ trang 183 cua cung tai liéu, (4) lipit cation chira mudi
amoni bac bbn, vi du, DDA (5) xytokin, (6) nhom hydroxit hodc nhém phosphat, (7)
saponin hodc (8) cac chét bd trg khac d3 thao luan trong tai liéu bét ky dd néu va duoc
két hop vao ddy bing cach vién dn, hodc (9) dang két hop bat ky hodc hdn hop cua
ching.

Nhil twong diu trong nuée (3), 1a dic biét thich hop cho vecto virut, c6 thé duoc

dua trén: ddu paraffin 16ng mach nhe (loai theo Dugc dién chau Au), dau isoprenoit nhu
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squalan, squalen, dau thu dugc tir qua trinh oligome héa alken, vi dy, isobuten hogc
dexen, c4c este cua axit hodc rugu c6 nhoém alkyl mach thing, nhu déau thye vat, etyl
oleat, propylen glycol, di(caprylat/caprat), glyxerol tri(caprylat/caprat) va propylen
glycol dioleat, hodc cac este ciia cac rugu hodc axit béo, mach nhanh, dic biét 1a este
cua axit isostearic.

Déu duoc sir dung két hop véi chét tao nhii twong dé tao ra nhil twong. Chét tao
nhii tuong c6 thé 13 cht hoat ddng bé mit khong ion, nhu: céc este cla sorbitan, manit
(vi dy, anhydromannitol oleat), glyxerol, polyglyxerol hoac propylen glycol va mét khac
este cua axit oleic, isostearic, rixinoleic hodc hydroxystearic, cic este nay tuy y dugc
etoxylat, hodic chit phong bé copolyme polyoxypropylen-polyoxyetylen, nhu Pluronic,
vi dy, L121.

Trong s c4c polyme bb trg loai (1), polymer 1am vi du 14 polyme cua axit acrylic
hodc metacrylic lién két ngang, dic biét 14 lién két ngang boi polyalkenyl ete ctia dudng
hoi#c rugu da chirc. Cac hop chét nay are da biét theo tén goi carbome (Duoc dién chau
Au, cot 8, sb 2, thang 6 nim 1996). Ngudi c6 hiéu biét trung binh trong linh vie k§
thuat nay c6 thé vién dn t6i U.S. 2,909,462, dura ra polyme acrylic lién két ngang nhu
véy bang hop chit polyhydroxyl c6 it nh4t ba nhém hydroxyl, t6t hon néu khéng nhiéu
hon t4m nhém nhu vay, nguyén tir hydro cta it nhat ba nhém hydroxyl dugc thé bang
cac gbc khong bio hoa, béo 6 it nhét hai nguyén tir cacbon. Tét hon, néu céc gbc nay
chura tir 2 dén 4 nguyén tir cacbon, vi du, vinyl, alyl va nhom other etylen khong béo
hoa. Céc gbc khong bio hoa ciing ¢6 thé chira phan tir thé khac, nhu metyl. C4c séan
phim duogc ban duéi tén Carbopol (BF Goodrich, Ohio, USA) la dic biét thich hop.
Ching dwoc lién két ngang bang alyl sacaroza hogc alyl pentaerythritol. Trong sb
chiing, cac san phim 14y 1am vi du la Carbopol 974P, 934P va 971P.

Copolyme din xuét tir anhydrit-alkenyl cia axit maleic, vi du la EMA
(Monsanto), 1a copolyme anhydrit etylen-maleic mach théng hoac lién két ngang va vi
du, ching duoc tao lién két ngang bang divinyl ete. Tai lidu vién dan ciing duoc dé cap
14 J. Fields et al., 1960.

Lién quan t6i cdu tric, tt hon néu polyme acrylic hogc axit metacrylic va EMA

dugc tao ra bang cac don vi bazo c6 cong thirc dudi déy:

R, R,
| |

------ 0—6 CH2+ C ——( CH, )
| x| Y
COOH COOH
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trong do:

- R; va Ry, c6 thé 1a giéng hodc khac nhau, 1a H hodc CHj

- x=0hogc 1, tdt hon néux =1

- y=1hodc?2,véix+y=2.

Cho EMA, x =0 vay =2 vacho cic carbome x =y = 1.

Céc polyme nay tan trong nudc hodc dung dich mudi sinh 1y (20 g/l NaCl) va gi4
tri pH co thé dwoc didu chinh nim trong khoang tir 7,3 dén 7,4, vi du, bing nuéc x6-da
(NaOH), dé tao ra dung dich bd tro trong d6 vecto biéu hién co thé duge két hop vao.
Néng do polyme trong ché phidm mién dich hoic ché phim vacxin cudi cing c6 thé nim
trong khoang tir 0,01 d&n 1,5% khdi lugng/thé tich, ndm trong khoang 0,05 dén 1% khdi
lugng/thé tich, va nim trong khoang 0,1 dn 0,4% khdi luong/thé tich.

Xytokin hodc cac xytokin (5) c6 thé & dang protein trong ché phim mién dich
hodc ché phém vacxin, hodc c6 thé dugc ddng biéu hién trong vit chu véi chét sinh
mién dich hodic cac chit sinh mién dich hoc (cac) epitop cua ching. Vi du vé qu4 trinh
ddng bidu hién xytokin hodc cac xytokin, béi cling vecto ma né biéu hién chét sinh
mién dich hodic cac chét sinh mién dich hodc (c4c) epitop ctia chiing, hodc bing vecto
riéng biét cia ching.

Sang ché bao ham qua trinh bao ché ché phdm két hop nhu vay; chéng han bang
cach phéi tron hoat chét, c6 loi néu phéi trén ciing nhau va cung véi chét bd tro, chét
mang, xytokin, va/hodc chit pha lodng.

Xytokin c6 thé dugc sir dung trong sang ché bao gdbm, nhung khong chi giéi han
&, yéu td kich thich khuén lac tao bach céu hat (G-CSF), bao yéu tb kich thich khun lac
bach cau hat/dai thuc (GM-CSF), interferon a (IFNy), interferon § (IFN), interferon vy,
(IFNYy), interleukin-1o(IL-10), interleukin-1p (IL-1B), interleukin-2 (IL-2), interleukin-3
(IL-3), interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-6 (IL-6), interleukin-7 (IL-
7), interleukin-8 (IL-8), interleukin-9 (IL-9), interleukin-10 (IL-10), interleukin-11 (IL-
11), interleukin-12 (IL-12), yéu t& gdy chét hoai khéi u o (TNFa), yéu tb gy chét hoai
khdi u B (TNFB), va yéu t6 ting trudng bién nap p (TGFB). CAn hiéu rang xytokin cé
thé duoc ding ddng thoi va/hosc dung lién tiép véi ché phim mién dich hodc ché pham
vacxin theo sang ché. Do d6, ching han, vacxin theo sang ché ciing c6 thé chira phan tit
axit nucleic ngoai sinh biéu hién xytokin thich hop in vivo, vi du, xytokin tuong xing
v6i vat chi ndy cin duoc chiing ngira hodc trong d6 dap Gmg mién dich cin duoc giy ra
(chéng han, xytokin ctia ch6 cho ché phédm cén duoc ding cho ché).

Vi du thwe hién sing ché

Sang ché dugc mo ta tiép bang cac vi du khong gi6i han pham vi clia sing ché
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dudi day.

Tém tit: Vacxin virut thuong duoc tao ra bang cach sir dung toan bo virut da
tach ra tircac mAu 14m sang tir dong vét d4 nhidm, bang cach lam phi hop va nhén gibng
virut trong phdi trimg hoic mdi trudong nudi cdy in vitro. C4c rotavirut nhém C ctia lon
thuong kho phuc hdi bang céc ki thuat virut hoc théng thuong, va cic rotavirut thudng
c6 xu hudng tao tinh khang nguyén khdng chinh xac trong qua trinh lam phu hop véi
mdi trudng phét trién phdi trimg hoic t& bao, két qua 13 tao ra vacxin cén t61 wu tir toan
b virut da phan 14p. Do d6, vecto biéu hién (pNPL2, SEQ ID NO:15) dugc tao chu tric
@8 c6 kha ning tao ra vacxin bao gbm rotavirut nhém C ctia lon VP4, VP6 va/hodc
protein tai t& hop NSP4. Vat liéu gen rotavirut dugc 14y lai bang PCR tir vat liéu 1am
sang d duoc ndp boi thiy thudc thi y. Gen ma héa VP4 (18, 20, 22, 24, 26, 28, 30, 32,
34, 36, 38, hoac 40), VP6 (42, 44, 46, 48, hodc 50), hoac NSP4 (52, 54, 56, 58, 60, 62,
64, 66, 68, 70, hodc 72) polypeptit/tiéu phan dugc bd sung vao pNPL2 (théng qua qua
trinh d3 néu va minh hoa & Fig. 7), dé tao ra vecto pNPL2-RotaC, mdi vecto ndy ma
hoa va c6 kha niang biéu hién trong t€ bao vat chi cia vi khudn, mot phin cia NSP4,
VP4, hodc VP6. Céc vecto ndy sau d6 duge phat trién trong t& bao SE1 E. coli, biéu
hién co dinh doc t6 ccdB proteic, giét vi khudn khi khéng c6 miit vecto. Céc té bao duoc
phat trién, bat hoat, va sau d6 céc protein rotavirut bidu hién t4i t6 hop duoc thu thap va
duogc tao v6i chit bd tro dé st dung 1am vacxin tu sinh chira protein tiéu phin khong
sbng s6t dugc. Ché phdm vacxin theo sang ché gdy ra tinh mién dich bao vé khang
rotavirut cho lon.

Vi du 1: Céu triic cta vecto cho qué trinh tao ra vacxin tiéu phﬁn rotavirut tu sinh hoéc
thuong mai

Céu triic vecto biéu hién pNPL1 & 2: Vecto biéu hién pNPL2 (SEQ ID NO:15)
duoc tao cAu tric tir vat truyén pStaby1.2 (SEQ ID NO:1) ctia Delphi Genetics (sb tay
huéng dan sir dung pStaby1.2, nhu dugc cong bd nim 2011), bang cach 1am khuyét gen
khang ampicillin va cai xen gen GST (glutation S-transferaza), dé thuan tién cho qua
trinh xur 1y protein ngugce dong trong khi tao ra. Vecto khong chira cac thé biéu hién
khong co dac tinh gdy doc da biét ctia dong vat c6 vii, va ngoai ra, toan bd gen khang
khang sinh dugc loai ra khdi vecto nay trong qua trinh tao cAu triic ctia n6. pNPL2 duoc
phat trién trong SE1 E. coli, va chiing 1a hé san sinh vét chi/vecto E. coli ching B (sb
tay huéng dan sir dung pStaby).

Ban d6 gi6i han cta pStabyl.2 c6 mit & Fig. 1, va nhu dugc chi ra, chita gen
khoi ddu T7 @8 biéu hién gen ma héa protein tai t6 hop. Plasmit ciing chira gen ccd4,

m3 héa protein thai doc khong dn dinh, trc ché sy biéu hién protein khang gyraza (ccdB)
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giy doc t& bao Enterobacteriaceae. Protein ccdB dugc mai héa bdi gen ccdB c6 mit
trong nhidm sic thé cua té bao vat chit SE1 E. coli (gen ccdB khong c6 mit trong
plasmid pStaby1.2). Sau khi bién nap, su c6 mit clia gen ccdA trong plasmit dam cho
cho c4c t& bao da bién nap thanh cdng c6 kha ning séng s6t dugce, dong thoi t& bao SE1
mang khong phai plasmit tao ra ddc td khéng thai ra doc tinh va do d6 khong sdng sot
duoc.

Gen khang ampicillin ctiia vecto pStabyl.2 dugc xem 1a khong thich hop dé sur
dung trong qué trinh bao ché vacxin tiéu phan rotavirut, va tir 46 duoc loai bd bang cach
sir dung k§ thuat PCR dao (Fig. 2). Danh sach céc doan mdi dugc sir dung cho toan b
cac thao tac d3 néu duoc thé hién trong Bang 1. Thanh phidm PCR duoc phosphoryl hoa
va ty néi dé thu duge pNPL1 (SEQ ID NO:14). Tiép d6, GST dugc bd sung vao pNPL1
d& 1am ting kich c& cua protein biéu hién bat ky, va dé cai thién phan tich xit Iy/trong
dong nguoc dong. GST 1a PCR da khuéch dai tipGEX4T.1 (GE Life Sciences) bang
céch st dung cac doan mdi #650 (SEQ ID NO:2) va #651 (SEQ ID NO:3), va tiép d6
amplicon (SEQ ID NO:16) dugc tiéu va dugc tao dong vao Ndel-BamHI-linearized
pNPL1 dé thu duoc pNPL2 (FIGs. 2-4). pNPL2 dugc tiéu bing BamHI va HindIIl dé
tao ra hai dai c6 kha ning sbng sot trén gel agaroza (5682 bp va 25 bp).

Cdu tric cia pNPL3: PCR dugc thuc hién bang cach sir dung céc doan mdi
KSN772 (SEQ ID NO:77) va KSN773 (SEQ ID NO:78), va pNPL1 lam khudn mau.
San phdm PCR dugc phosphoryl hod va tu nbi @& tao ra pNPL3, hién chira hexa-HIS
Tag. Cac gen NSP4, VP4, VP6 hodc VP7 c6 thé duoc tao dong vao vecto pNPL3 di
tiéu BamHI va HindIII bing phan img dung hop nhd sir dung cac san pham PCR da tao
ra bang cach st dung cic doan mdi nhu d4 néu trong cac SEQ ID NO:79-89. pNPL3 1a
twong tw nhu pNPL2, ngoai trir pNPL3 khong c6 trinh tir ma héa gen GST. Thyc vy,
pNPL3 ¢06 trinh ty m& hoa His Tag, tao ra peptit dung hop gén His & dau N.

Vi du 2: Bao ché vacxin tiéu phﬁn tu sinh rotavirut

Cac ARN rotavirut dugce phén 1ap, tinh ché truc tiép tlr cac mAu 1am sang duge
thu gom tir lon bi nhiém virut, va duoc ding dé sao chép nguge-PCR (RTPCR) béang
cach str dung cac doan moi dic hidu véi cac gen ma héa VP4 (céc doan mdi 6 cac tinh
tu SEQ ID NO:10, 11), VP6 (cic doan mdi cb céc trinh tw SEQ ID NO:12, 13), va
NSP4 (céc doan mdi ¢6 céc trinh tw SEQ ID NO:8, 9). M3i cip doan mdi dugc thiét ké
dé gan két voi viing bao toan & muc cao trén mdi ddu gen dich (Fig. 5), c6 kha ning
khuéch dai c4c gen rotavirut nhém C tir nhiéu thé virut khac nhau. Néu cic gen khong
thé khuéch dai bang cach str dung cic doan mdi dic hiéu gen rotavirut C nhu da néu

trong cc SEQ ID NO:8, 9, 10, 11, 12, va 13, c4c doan mdi khéc c6 thé dugc thiét ké va
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sir dung béi cac ngudi cé hiéu biét trung binh bing cach str dung cac k¥ thuat da biét
trong linh vuc k¥ thuét nay. Vi du, cac doan mdi thodi bién c6 thé dugce dung, sao cho
céc vi tri doan mdi t6i han (vi du, nucleotit d4u 3°) ¢6 thé dwoc bién dbi dé phu hop véi
d6 1éch ciia khudén mau so véi céc trinh ty bao toan. Cac doan mdi ¢6 trinh tu nhu néu
trong cac SEQ ID NO:73, 74, 75, va 76 ¢6 thé dugc sit dung dé khuéch dai va tao dong
céc trinh tu VP4 vao pNPL1 va/hodc pNPL2. Cac SEQ ID NO:73 va 74 ¢6 thé dugc sir
dung dé khuéch dai trinh ty VP4 va tao dong né vao vecto TOPO. Sau do, cac SEQ ID
NO:75 va 76 c6 thé duoc sit dung d& cai xen trinh tw VP4 vao vecto pNPL2, dé bao ché
vacxin tiéu phén tiép theo.

Déu 5° ctia mdi doan mdi ndm trong trinh t 15-nucleotit dé cai xen vao pNPL2
trong qua trinh phan ung dung hop tiép theo. Qua4 trinh phan 14p va khuéch dai c4c gen
rotavirut ¢ ngudn gbc truong dé tao ra ADN cho cén sir dung trong hé bidu hién da thé
hién & cac FIG. 4, 5 va 6. Su ¢6 mit ciia gen ccdA (vecto &3 ma héa) 14n gen ccdB (bd
gen té bao di mi héa) trong té bao SE1 da bién nap tao ra méi truong 6n dinh tdn tai
bidu hién gen rotavirut. Cac t& bao khéng duoc bién nap hodc chita plasmit bét ky 1a
khong c6 kha ning sdng sét. Viéc cai xen gen dwoc dic trung va kiém soat bang cach
tao trinh ty, va viéc biéu hiéu protein dugc kiém soat bing SDS PAGE (Fig. 8), chi ra
rang khéi lwong phén tir bing khoang 36 kDa (NSP4), 52 kDa (VP4), va 68 kDa (VP6).
Phuong phép nay c6 thé 4p dung cho chiing trudng rotavirut bét ky c6 mirc tuong dong
gen di dé cac doan mdi tao dong trong ving bao toan.

Dé bao ché & quy md 16n, cac dong don 1é hogc nhiéu khuan lac ddng nhét dugc
chuyén vao mdi trudng 10mL-200,000mL LB. Khi mat 40 quang, dugc do ¢ 600 nm,
dat 0,4-1,0, IPTG ([Isopropyl B-D-thiogalactopyranosit] Muc Sigma Aldrich sb 15502
hodc loai trong dwong) duge bd sung & ndng d6 cubi bang 1 mM. Cic mdi trudong nudi
cly dugc @ thém trong 2-6 gid. Moi trudong nudi cly c6 thé phat trién trong thing 1én
men, nhu sau:

a. Nhiét do ctia méi trudong nudi cdy dugc duy tri & 36° + 3°C.

b. Dong khi nén da loc duge duy tri ¢ 0,1-300 L/phut.

“c. pH ctia mdi truong nudi chy dugc duy tri & 7,4 £ 0,3.

d. Khi mat d6 quang do & 600 nm dat 0,4-1,0, thi IPTG duge b sung & ndng do
cubi bang 1 mM. Céc moi truong nudi ciy duoc 0 thém trong 2-6 gid.

K thudt thu thdp: M6i truong nudi cly d3 suy yéu duoc tach riéng cac té bao E.
coli bang cach loc hogc ly tAm, va céc té bao dwoc cd dic bang cach loc nhd sir dung
thiét bi loc 0,1-0,45 micron. Cac té bao co dic tiép d6 duoc dung gidi bang céach skt

dung chét phan tng B-PER (Thermo Scientific, Muc s6 78248 hoic loai twong duong),
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tiép d6 khudy hoac 1ic dung dich nay trong 0,5-2 gid. Céc té bao di dung giai dugc cd
dic bang cach ly tm & 5000-10000g trong 15-30 phut hodc bang cach loc nhd st dung
thiét bi loc 0,1-0,45 micron va dich ndi trén bé mat/thAm dugc gan bé. Hat/dang c6 dic
duogc tao huyén phu lai trong dung dich dém rira A (20mM Tris-HCL, 2 mM EDTA va
0,1% TritonX-100, didu chinh gi tri pH t6i 7,5-8,5) bing c4ch khudy hoic lic trong
0,1-0,5 gid, va huyén phii thu duge duge cd bang cach ly tm & 5000-10000g trong 15-
30 phiit hodc bang cach loc nhe sir dung thiét bi loc 0,1-0,45 micron. Hat/dang c6 dic
duoc tao huyén phu lai trong dung dich dém rtta B (20mM Tris-HCL va 2 mM EDTA,
didu chinh gia tri pH t6i 7,5-8,5) bing cach khudy hozc lic trong 0,1-0,5 gid, tiép d6
huyén phu duge ¢d bang cach ly tim & 5000-10000g trong 15-30 phit hogc bang cach
loc nhér sir dung thiét bi loc 0,1-0,4 micron. Sau khi tao huyén phu trong dung dich ure
8M (Sigma-Aldrich, Muc s6 U6504 hoic loai twong tuong) va khudy hodc l4c trong 0,5-
2 gity, huyén phi cudi ciing duge pha lodng bang PBS vb tring.

Bao ché vacxin: Sau khi thu thap, cac tiéu phdn rotavirut dwoc tao ra véi
TRIGEN (d4u trong nudc) va cac chit bao quan (gentamixin & ndng d6 < 30,0 pg/mL
va amphoterixin B & ndng d¢ < 2,50 pg/mL hogc polymyxin B & ndng d6 < 30 pug/mL).
Bb sung a) gel nhém hydroxit (ALHYDROGEL® “85”, dugc san xut béi Brenntag
Biosector, Cat. No. EMS 2485-2 hoac REHYDRAGEL HPA, Reheis Cat. No.
203130070600, REHYDRAGEL LV, Reheis Cat. No. 203120070602 hoac loai tuong
dwong) vao hdn hop nay dé thu duge ALO; véi ndng d6 nim trong khoang tir 0,1 dén
0,5% trong thanh phim. Theo cach khac, chat bd trg Quil A c6 mit trong cac ché phim
v6i ty 18 ndm trong khoang tir 0,5 dén 2,5% dich 16ng bét hoat v6i chit bd trg dau trong
nuée. Céc chét bd tro chiém tir 10 &&n 50% thanh phim.

Vi du 3: Tao mién dich cho lgn nai bang cach sir dung vacxin tiéu phén tu sinh rotavirut

Tém tdt: 48 con lon nai dem nghién ctru, d nhiém Rotavirut C man tinh va cac
con twong tw dugc dua vao nghién ciru hiéu lyc vacxin. Hai muoi sau (26) con vét duge
ching ngira vacxin ddi ching gia duoc, d6ng thoi 22 con vét di nhan vacxin tiéu phén
rotavirut bao gdm hdn hop chira VP4, VP6, NSP4, va nhii tuong/chat bd trg bd sung.
Vacxin dugc bao ché sao cho c6 khoang 100 microgam mdi protein (tbng 1a 300
microgam protein) va 10% Trigen trén mdi liéu vacxin. Cac vacxin dugce dung trong co
cho lon néi da sinh tir 3 dén 6 tuln truéc khi dé. Huyét thanh lon nai duoc thu gom
trude khi ching ngtra va sinh con, va huyét thanh ctia lon con duogc thu gom tiép theo
vao ngay thr 7 ngay sau khi sinh.

Két qua: Cac con lgn con sinh ra tir lgn nai khong dugc ching ngira c6 ty 1€ tir

vong 14 21%, so véi cac con lon con sinh ra tir lon nai d& duogc ching ngira, c6 ty 1¢ tir
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vong la 14% (tuc la giam 33%). Kha néng méc bénh ciing giam dang k& & cc con lgn
sinh ra tir 1gn néi d3 dugc ching ngira. Cac con lgn con sinh ra tir lon néi 48 dugce chung
ngira cfing c6 ndng d6 khang thé cao hon déng ké (p<0,05) so v&i cac con lon con d6i
ching (Fig. 9).

Vi du 4: Hiéu luc cua vacxin rotavirut C méi lam giam ty 1€ méc bénh tiéu chay cia lon
cho bt va céi thién sy biéu hién

Tém tdt: 3600 con lon nai @& sinh san t6i thoi ba duge chon @ d4nh gia hiéu luc
ctia vacxin rotavirut C méi. Pan lon gdm cac con cai PIC L03 dugc cho phdi gidng véi
lon duc Dong 02. Toan bg ché d6 an ubng cung cAp trong ndng trai dugc ché bién dé
d4p ung hodic vuot qua yéu cdu dinh dudng (NRC, 1998). Lon néi va lon néi con duoc
chia ngAu nhién vao mot trong hai nhém diéu tri (d6i chimg (CON) hodc vacxin RS
Rota C (VACC) dua vao ngay sinh san va trong murc trong duong. Cac dong vt trong
nhém VACC di chia dugc nhan 2 ml vacxin trong co & tudn thir 3 tuan; tudn tir thir 3
dén tht 5; hodc tudn thir 3, 5, va 8 tudn trude khi sinh. Toan bo lira thu dugc tir cac
dong vat nay dugc nubi dudng trong vong 24 gid sinh bing cach didu tri. Thang diém
vé mirc d6 tiéu chay dugc x4c dinh hang ngay tir ngdy sinh dn ngay thu 5. S6 diém
duoc dua ra nhu sau 0 (khong tidu chay), 1 (tiéu chay vdi sb lugng nhé), 2 (50% lia lon
bi tiéu chay), ho#c 3 (50% lira lgn bi bi tiéu chay). Lon dugc loai ra khoi lira ban du do
kha n#ing tir vong lién quan t6i bénh tiéu chay duoc ghi nhan. Khong c6 su khéc biét &
thang diém vé muc d6 tiéu chay hoc kha ning tir vong lién quan t6i bénh tiéu chay khi
stt dung chuong trinh chiing ngira & tuan thit 3 hoic tudn tht 3, 5, va 8. Tuy nhién, sb
diém vé& mirc do tiéu chay dugc giam xubng giita cac 1an didu tri CON va VACC (tudn
thir 3 va 5) (0,56 so véi 0,41, P < 0,05). Ngoai ra, ty 1€ cac lira bi tiéu chay duqc giam
xubng tir ngdy thir 1 dén ngay thir 5 khi didu trj VACC (tuln thit 3 va 5) so véi khi diéu
tri CON. K&t lun, vacxin Rotavirut C méi khong 1am thay dbi ty 18 hoic kha ning tir
vong & lon cho bu mic bénh tiéu chay khi lon nai duge ching nglra mot 14n hodc ba
thanh phén. Tuy nhién, viéc st dung vacxin méi lam giam murc d9 tiéu chay khi ching
dugc dung cho lon trude khi sinh 3 va 5 tudn.

Diéu tri: Lon nai va lon nai con duge chia ngiu nhién vao mdt trong bdn nhém
diéu tri (d6i chimg (CON) hoic vacxin diéu tri Newport 1-3 (VACC) dua vao ngay sinh
va nim trong mirc twong dwong. Ché phdm chira 100 microgam mdi loai polypeptit:
VP4 (SEQ ID NO:42), VP6 (SEQ ID NO:52) va NSP4 (SEQ ID NO:18), co6 ngudn gbc
tir thé phén 1dp 1. Céc tiéu phin protein ndy dugc két hop véi 10% TRIGEN (bao gdm
khoang 1,6% polyoxyetylen sorbitan monooleat, 10% gel nhom hydroxit, 38%

nuéc/nude mudi, 45% diu khang tinh khiét, va 5% sorbitan monooleat) d8 tao ra liéu

-32-



25919

2¢c. Cac dong vat trong nhom didu tri VACC 1 d4 chia dugc nhan 2 ml vacxin trong co
& 3 tudn true khi sinh, cac dong vat trong nhém didu tri VACC 2 di chia dugc nhan 2
ml vacxin trong co & 5 tudn tru6e khi sinh va sau d6 chung ngira lai 3 tudn trude khi
sinh, cac dong vat trong nhém didu tri VACC 3 dugc nhan 2 ml vacxin trong co & 7
tudn trude khi sinh, 5 tudn trude khi sinh, va sau d6 ching ngira lai 3 tuén trude khi
sinh. Toan bd cac lira tir cac con vat dugce nudi dudng trong 24 gid sau sinh dé diéu tri.

Thu thdp dit liéu: Thang diém vé& muc d6 tidu chay dugc x4c dinh hang ngay tir
ngay sinh dén ngay thtr 5. Viéc thu thp riéng r& toan bd dit liéu dugc lam mu tir cic
nhém diéu tri ban dAu. Lon dwoc loai ra khoi ltra ban dau do kha ning ti vong lién quan
t61 bénh tiéu chay duoc luu y vao ngay loai bd va duge dua vao kha ning tir vong/kha
ning méc bénh trong bd dit licu.

Phan tich di¢ liéu: Kha ning tir vong/kha ning méc bénh va thang diém vé& murc
d0 tidu chay duoc phén tich bang cach sir dung quy trinh GLM. Budng va mic tuong
dwong ciing bao gdm trong mo hinh.

Két qua: Kha ning tir vong va kha ning méc bénh cta lon con duge giam xudng
trong nhém dé nhén hai liéu vacxin truéc khi sinh so v6i nhém d6i chimg mac du khong
¢6 y nghia thdng ké. Tuy nhién, trong cdc nhém d nhan mét hodc ba lidu vacxin, thi
khong c6 su khac biét. Thang diém vé mirc d6 tiéu chay chi khac biét déng ké vao Ngay
thtt 1 sau sinh cho hai liéu ching ngira didu tri. Lwu ¥ ring khong c6 su khéc biét khac
trong thang diém v& mirc d6 tiéu chay & thoi diém khac bét ky hodc véi chuong trinh
mdt hodc ba lidu. Pang bit ngd 13 trong nghién ctru ndy, vacxin lam giam bang cach sir
dung hai chuong trinh ching ngtra hai lidu ma khong phai chuong trinh don liéu hogc
ba lidu.

Bang 2. Dit liéu thé hién xac dinh bing cach ching ngira 2 lidu.

CON VACC GiatriP
Sb lugng tr vong do bénh tiéu chdy,n | 37 23
Ty 1€ tir vong do bénh tiéu chdy, % 1,72 1,02 .19
Tac dyng phu, % .69 .92 .53

Bang 3. S& diém vé mirc do tidu chdy trung binh theo ngay sau khi sinh bang cach chiing ngira

2 liéu.
CON VACC SEM Giatri P
Ngay thir 1 .56 41 .06 .05
Ngay thit 2 87 .84 .07 77
Ngay thi 3 1,01 1,00 .08 98
Ngay thir 4 51 40 10 41
Ngay thir 5 29 24 .04 37

Bang 4. S6 diém vé mic 6 tiéu chay trung binh theo ngay sau khi sinh bang cach chiing ngira

3 liéu.
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CON VACC SEM Gia tri P
Ngay thtr 1 30 32 10 84
Ngdy thtr 2 61 40 12 15
Ngay thir 3 80 76 13 79
Ngay thir 4 25 15 09 32
Ngay thtr 5 02 00 02 31

Vi dy 5: Bao ché vacxin rotavirut C dung hop ba thanh phan

Tém tdt: Nhu d& néu trén, qua trinh bao ché vacxin tiéu phan Rota C dugc thuc
hién bing cach tach dong ba gen khac nhau (NSP4, VP4 va VP6) vao ba vecto khac
nhau va phat trién trong ba méi trudng E. coli khac nhau. DPé don gian qud trinh nay,
toan ba thanh phin gen dwgc dit vao mot vecto plasmit, 14n luot va trong khung, tir 6
c6 thé tao ra vacxin bang cach sir dung 16 don 1& chira mdi trudng nudi cdy E. coli. Chu
trac nay dugc tao ra bang cach tach dong cac gen Rota C (thé phan 1ap 12-1260-5) vao
pNPL2 (thé¢ GST trong khung & d4u N). Thé dung hop ba gen (khong bao gdm thé
GST) c6 trinh tu nhu néu trong SEQ ID NO:94. Polyprotein d4 ma héa has trinh ty nhu
néu trong SEQ ID NO:95.

Vét liéu va phwong phdp: ARN dugc chiét tir mau 14m sang béng cach sir dung
kit chiét Qiagen Viral ARN theo quy trinh cta nha san xuét. Nong d6 va do tinh khiét
cia ARN duoc kiém tra bang cach do do hép thu & 260 va 280 bing cach sir dung
Nanodrop. ARN dugc dinh lugng néu ty 16 260/280 it nhat bang 1,7 va ndng d6 ARN it
nhét bang 50 ng/ul. Cic gen rotavirut duge khuéch dai (cac doan mdi nhu néu & Bang
5) va cac san phim PCR duoc tinh ché bang cach sir dung kit tinh ché Qiagen PCR.
Kich ¢& ctia cac san phdm dwoc x4c nhan bang cach chay gel ADN (NSP4-300 bp,
VP4-750 bp, VP6-1200 bp) va ndng do duge du doén bang cach sir dung nanodrop.

Béang 5. Cac doan mdi dung hop ba thanh phén Rota C

SEQ | Tén Huéng Trinh tu

ID
8 | KSN652 | NSP4 xuéi GGTTCCGCGTGGATCCATCACCTCAAAAACTG
13 | KSN657 | VP6 ngugc GTGCGGCCGCAAGCTTCTACATCACCATTCTCTTC
96 | KSN859 | NSP4 dao AAGTGAGGACGCCCTTAGACAAACTTCCGTCTCC
97 | KSN860 | VP4 ngugc AGGGCGTCCTCACTTTATC
98 | KSN861 | VP4 ngugc TGAAAACAGCACGTCTAACACCATCATTCTC
99 | KSN862 | VP6 xudi GACGTGCTGTTTTCAATTGC

Tao dong cdc san phdm PCR vao pNPL2: Toan ba thanh phin san phim duge
tao dong vao vecto bidu hién. Phan tng dugc thiét 14p nhu sau va duge u & 50°C trong
15 phut sau khi gitr & 4°C. Khoang 5 ul san phdm phan tig duge st dung dé bién nap té
bao CYS21 E. coli (Cat # GE-STCB-22) theo khuyén céo ciia nha san xuét (Delphi
Genetics). E. coli tai t6 hop chira plasmid dugc phat trién trong méi truong LB va ADN
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plasmit dugc tao trinh tu bang cach sir dung cac doan mbi liét ké trong Bang 5 cing v6i
gen khoi dAu T7 va doan mdi clia gen két thiic T7 (cac doan mdi tyr do tiéu chuén). Cac
trinh ty duoc sép hang dé tao ra khung doc mé& 16n va dugc kiém tra v& d6 chinh xac
ctia n6; ORF chira toan ba thanh phin gen trong khung v6i thé GST (GST-NSP4-VP4-
VP6; khoang 2,9 kb).

Bang 6. Hon hop phan tmg ndi dung hop ba thanh phan

Nhin Thé tich
BamH I va Hind I1I cit pNPL2 (~50 ng/ul) 3ul
San phim NSP4 PCR (~50 ng/ul) 0,5pl
san pham VP4 PCR (~50 ng/ul) 1l
san pham VP6 PCR (~50 ng/ul) 1,5pl
hon hop tach dong 5X Infusion HD (Cat # 639646, Clontech) 2ul
Nude khong chira nucleaza 2 pl

Phdn tich biéu hién polyprotein NSP4-VP4-VP6: Viéc biéu hién protein dugc
cam tmg & chung SE1 cia E. coli bang cach bd sung IPTG theo quy trinh tiéu chuén.
Dich 16ng ciia mdi trudng nudi cdy dugce dung giai trén gel PAGE @8 kiém tra sy biéu
hién cua protein dung hgp (Fig. 12). Protein dung hop nay c6 mat trong phin doan ure
tan cua dich léng, nhung khong c6 trong phan doan dung dich B (PAGE, dit li¢u khong
thé hién). Protein dung hop tan ure duoc pha lodng bing nudce theo ty 1& 1:20 va 1:40,
va chay trén PAGE dé tién hanh thAm phuong Tay tiép theo. Cac diém dugc tham do
béng cach sir dung khang thé don dong khéang GST (Genscript Cat A00866) & nbng do
cubi 0,1 pg/mL nh st dung quy trinh tiéu chuén (Fig. 13). |

Do d6, trong cac phuong 4n wu tién da néu chi tiét theo sang ché, can hiéu riang
sang ché dugc xac dinh béi cic doan néu trén 1a khong nhim gi6i han & cé4c chi tiét cu
thé da néu do nhiéu dang bién ddi hién nhién ctia ching c6 thé xuét hién nhung van

khong nam ngoai pham vi va ndi dung cuia sang che.
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YEU CAU BAO HQ

. Ché phim mién dich bao gdm:

cac polypeptit NSP4, VP4 va VP6 cua rotavirut; va

chét dan thubc, chét pha lofing hodc t4 dugc dugc dung hodc ding trong thu y.

Ché ph&m theo diém 1, trong d6 ché phim nay bao gdm polypeptit dung hop ba thanh
phin NSP4-VP4-VP6 ma bao gdm cac polypeptit NSP4, VP4 va VP6 clia rotavirut.

Ché phim theo diém 2, trong d6 polypeptit dung hop ba thanh phn t4i t5 hop bao
gdm hodic vé co ban chi bao gdm polypeptit dung hop ba thanh phén NSP4-VP4-VP6

cua rotavirut C.

Ché phdm theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 ché phdm nay con

bao gdm chét b tro.

. Ché phim theo diém 4, trong d6 chét bd trg 13 diu trong nuée.

Ché phim theo diém 2 hosc diém 4, trong d6 polypeptit c6 mitc d9 twong ddng trinh
tur it nhét bing 80%, trén mdi polypeptit NSP4, VP4 va VP6, so véi trinh tu nhu néu
trong SEQ ID NO: 95.

Ché phim theo diém 6, trong d6 polypeptit c6 trinh ty nhur néu trong SEQ ID NO: 95.

Ché phim theo diém bét ky trong s6 cac diém tir 1 dén 7, trong d6 (céc) polypeptit
bao gém mot trinh tu dugc ma héa bdi mdt trong s6 céc trinh ty nhu néu trong SEQ
ID NO:17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57,
59, 61, 63, 65, 67, 69, hodc 71.

Ché ph&m theo diém bét ky trong s cac didm 1 dén 8, trong d6 ché phdm nay con bao
gém it nhit mot khang nguyén bd sung lién quan t6i ngudn bénh khong phai 1a

rotavirut.
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10. Ché phim theo diém 9, trong d6 it nhat mot khang nguyén bd sung c6 kha ning gay ra
d4p tmg mién dich khang Mycoplasma hyopneumoniae (M. hyo), Cirocvirut Typ 2 &
lon (PCV2), hdi chimg rbi loan sinh san va hd hip & lon (PRRSV), virut giy bénh
ctim lon (SIV) hodc cac ngudn bénh khéc ¢6 kha ning giy nhiém va gy bénh hogc dé
gdy bénh & lon.

11. Phuong phép san xut ché phim theo diém bat ky trong s6 cac diém tir 1 dén 9 bao
gbm céc budc:

(a) thu m3u sinh hoc tir dong vét khong phai 1a nguoi d4 biét bi nhiém hogc nghi bi nhiém

mdt hodic nhiéu loai rotavirut;

(b) néu tinh trang nhiém bénh 14 chua biét, thi x4c dinh xem ddng vat khong phai 1a ngudi

ndy c6 bi nhiém rotavirut hay khong;

(c) thu thdp ARN tir dong vat khong phai 1a nguoi da bi nhi®m mot hodc nhiéu loai

rotavirut;

(d) tién hanh PCR phién m3 nguoc bang cach sir dung céc doan mdi bd sung véi cac gen

NSP4, VP4 va VP6;

(e) cai xen san phdm PCR thu dugc & bude (d) vao vecto biéu hién thich hop;

(f) dua vecto thu dugce & bude () vao hé théng biéu hién & vat cha thich hop;

(g) thu thap cac polypeptit cla rotavirut; va

(h) bd sung cac thanh phan vacxin bb sung bét ky vao céc polypeptit cia rotavirut, tir do

tao ra ché pham vacxin.

12. Phwong phép theo diém 11, trong d6 céc thanh phan bd sung duoc chon tir chat bb tro,
chét mang, chét pha lodng, va khang nguyén lién quan t6i cac nguéﬁ bénh khong phai

1a rotavirut.

13. Phuong phap theo diém 12, trong d6 thanh phan bb sung 1a chit bd trg.

14. Phuong phép theo diém 12, trong d6 thanh phén bb sung 12 khang nguyén ho#c khang
nguyén bd sung c6 kha ning gdy ra dap ung mién dich khing Mycoplasma
hyopneumoniae (M. hyo), Cirocvirut Typ 2 & lon (PCV2), hdi chiing 161 loan sinh san
va ho hép & lon (PRRSV), virut gdy bénh cim lgn (SIV) hodc c4c ngudn bénh khac c6
kha ning gy nhidm va gy bénh hogc d€ gay bénh & lon.
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<400> 1
tggcgaatgg gacgegecet gtageggege attaagegeg geggetgteg tegttacgeg 60

cagcgtgacc getacacttg ccagegecct agegeceget cetttegett tettcectte 120
ctttctcgec acgttcgeeg getttcceeg tcaagetcta aatcggggge tecctttagg 180
gttccgattt agtgctttac ggeacctega ccccaaaaaa cttgattagg gtgatggtic 240
acgtagtggg ccatcgeect gatagacggt ttttcgeect ttgacgttgg agtccacgtt 300
ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 360
tittgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg agcetgattta 420
acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggeacttt 480
tcggggaaat gtgcgeggaa cecctatitg tttatttttc taaatacatt caaatatgta 540
tecgctcatg agacaataac cctgataaat geticaataa tattgaaaaa ggaagagtat 600
gagtattcaa catttccgtg tcgeecttat tecctttttt geggeattt gecttectgt 660
ttttgctcac ccagaaacge tggtgaaagt aaaagatget gaagatcagt tgggtgcacg 720
agtgggttac atcgaactgg at.ctcaacag cggtaagatc cttgagagtt ttcgcccega 780
agaacgtttt ccaatgatga geactittaa agttctgeta tgtggegegg tattatcccg 840
tattgacgcc gggcaagage aactcggtcg ccgeatacac tattctcaga atgacttggt 900
tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg 960

cagtgctgee ataaccatga gtgataacac tgeggecaac ttacttctga caacgategg 1020
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‘ DANH MUC TRINH TU
aggaccgaag gagctaaccg cttttttgea caacatgggg gatcatgtaa ctcgecttga 1080

tegttgggaa ccggagetga atgaagecat accaaacgac gagegtgaca ccacgatgee 1140
tgcagcaatg gcaacaacgt tgcgeaaact attaactgge gaactactta ctctagette 1200
ccggeaacaa ttaatagact ggatggagge ggataaagtt geaggaccac ttctgegete 1260
ggecctteeg getggctggt ttattgetga taaatetgga geeggtgage gtggeteteg 1320
cggtatcatt gcagcactgg ggccagatgg taagecctee cgtatcgtag ttatctacéc 1380
gacggggagt caggceaacta tggatgaacg aaatagacag atcgetgaga taggtgecte 1440
actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 1500
aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac 1560
caaaatccct taacgtgagt tttcgttcca ctgagegteca gacceccgtag aaaagatcaa 1620
aggatcttct tgagatcctt tttttctgeg cgtaatctge tgcttgecaaa caaaaaaacc 1680
accgctacca geggtggttt gtttgccgga tcaagageta ccaactcttt ttccgaaggt 1740
aactggette ageagagege agataccaaa tactgtectt ctagtgtage cgtagttagg 1800
ccaccacttc aagaactctg tagcaccgcec tacatacctc getctgetaa tectgttacce 1860
agtggctgct gccagtggeg ataagtegtg tettaccggg ttggactcaa gacgatagit 1920
accggataag gegeageggt cgggetgaac ggggggtteg tgcacacage ccagettgga 1980
gcgaacgacc tacaccgaac tgagatacct acagegtgag ctatgagaaa gegecacget 2040
tcccgaaggg agaaaggegg acaggtatce ggtaagegge agggteggaa caggagageg 2100
cacgagggag cttccagggg gaaacgectg gtatctttat agtcctgteg ggtttcgeca 2160
cctetgactt gagegtegat ttttgtgatg ctegtcaggg gggeggagee tatggaaaaa 2220
cgccageaac geggectttt tacggttect ggccttttge tggecttttg ctcacatgtt 2280
ctttcctgeg ttatccectg attctgtgga taaccgtatt accgectttg agtgagetga 2340
taccgctecge cgeagecgaa cgaccgageg cagegagtea gtgagegagg aageggaaga 2400
gegectgatg cggtatttte tccttacgea tetgtgeggt atttcacace geatatatgg 2460
tgcactctca gtacaatctg ctctgatgece geatagttaa gecagtatac actccgetat 2520
cgctacgtga ctgggtcatg getgegeeee gacaccegee aacacceget gacgegeect 2580
gacgggcttg tetgetcceg geateegett acagacaage tgtgacegte tecgggaget 2640
gcatgtgtca gaggttttca ccgtcatcac cgaaacgege gaggeagetg cggtaaaget 2700
catcagcgtg gtcgtgaagce gattcacaga tgtctgectg ttcatccgeg tecagetegt 2760

tgagtttctc cagaagcegtt aatgtctgge ttctgataaa gegggccatg ttaagggcgg 2820
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DANH MUC TRINH TU
tittttcctg tttggteact gatgecteeg tgtaaggggg atttetgttc atgggggtaa 2880

tgataccgat gaaacgagag aggatgctca cgatacgggt tactgatgat gaacatgeece 2940
ggttactgga acgttgtgag ggtaaacaac tggeggtatg gatgeggegg gaccagagaa 3000
aaatcactca gggtcaatgce cagegcttcg ttaatacaga tgtaggtgtt ccacagggta 3060
gccageagea teetgegatg cagatccgga acataatggt gcagggegcet gactteegeg 3120
tttccagact ttacgaaaca cggaaaccga agaccattca tgttgttget caggtcgcag 3180
acgttttgca gecagcagteg cttcacgttc getcgegtat cggtgattea ttetgetaac 3240
cagtaaggca accccgecag cctageeggg tectcaacga caggageacg atcatgegea 3300
ccegtgggge cgecatgecg gegataatgg cetgettete gccgaaapgt ttggtggcgg 3360
gaccagtgac gaaggcttga gcgagggcgt geaagattce gaataccgea agegacagge 3420
| cgatcatcgt cgcgctcéag cgaaagcggt cctcgecgaa aatgacccag agegetgecg 3480
gcacctgtce tacgagttge atgataaaga agacagtcat aagtgeggeg acgatagtca 3540
tgceeegege ccaccggaag gagetgactg ggttgaagge tetcaaggge atcggtcgag 3600
atcccggtge ctaatgagtg agctaactta cattaattge gttgegetea ctgecegett 3660
tccagtcggg aaacctgtcg tgccagetge attaatgaat cggecaacge geggggagag 3720
geggtttgeg tattgggege cagggtegtt tttcttttca ccagtgagac gggcaacage 3780
tgattgccct tcaccgectg geecctgagag agttgeagea ageggtecac getggtttge 3840
cccageagge gaaaatcctg tttgatggte gttaacggcg ggatataaca tgagetgtet 3900
tcggtatcgt cgtatcccac taccgagata tccgeaccaa cgegeagece ggacteggta 3960
atggcgegea ttgegeccag cgecatetga tegttggcaa ccageatege agtgggaacg 4020
atgccctcat tcagcatttg catggtttgt tgaaaaccgg acatggeact ccagtcgeet 4080
tccegtteeg ctatcggetg aatttgattg cgagtgagat atttatgeca geccagecaga 4140
cgcagacgeg ccgagacaga acttaatggg cccgetaaca gegegatttg ctggtgacce 4200
aatgcgacca gatgctccac geccagtege gtaccgtett catgggagaa aataatactg 4260
ttgatgggtg tctggtcaga gacatcaaga aataacgecg gaacattagt gcaggeaget 4320
tccacagcaa tggcatcetg gtcatccage ggatagttaa tgatcagecce actgacgegt 4380
tgcgegagaa gattgtgeac cgecgcttta caggcettcga cgecgetteg ttctaccatc 4440
gacaccacca cgetggeacc cagttgatcg gcgegagatt taatcgecge gacaatttge 4500

gacggegegt gcagggecag actggaggtg gecaacgecaa tcageaacga ctgtttgeee 4560

gccagttgtt gtgccacgeg gttgggaatg taattcaget cecgecatege cgettecact 4620
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ttttccegeg ttttcgeaga aacgtggctg geetggttca ccacgeggga aacggtetga 4680

taagagacac cggcatactc tgcgacatcg tataacgtta ctggtttcac attcaccacc 4740
ctgaattgac tctcttccgg gegetatcat gecatacege gaaaggtttt gegecattcg 4300
atggtgtecg ggatctcgac geteteectt atgegactce tgeattagga agcageccag 4860
tagtaggttg aggeegttga geaccgecge cgeaaggaat ggfgcatgct caccagtcce 4920
tgttctcgtc agcaaaagag cegttcattt caataaaccg ggegacctca gecateectt 4980
cctgattttc cgetttccag cgttcggeac geagacgacg ggctteatte tgeatggttg 5040
tgcttaccag accggagata ttgacatcgt atgecttgag caactgatag ctgtegetgt 5100
caactgtcac tgtaatacgce tgcttcatge ctgeeectec cttitggtgt ccaaccgget 5160
cgacgggggc agegeaagge ggtgecteeg gegggecact caatgettga gtatactcac 5220
tagactttgc ttcgcaaagt cgtgaccgee tacggegget geggegeceet acgggettge 5280
tetcegggct tegeectgeg cggtegetge geteecttge cagecegtgg atatgtggac 5340
gatggeegeg ageggecace ggetggeteg cttegetegg ceegtggaca acgeatgecaa 5400
ggagatggcg cccaacagte cceeggeeac ggggectgee accataccca cgecgaaaca 5460
agcgctcatg agcccgaagt ggegageccg atcttceeca teggtgatgt cggegatata 5520
ggcgecagea accgeacctg tggegeeggt gatgecggee acgatgegte cggegtagag 5580
gatcgagatc tcgatcccge gaaattaata cgactcacta taggggaatt gtgageggat 5640
aacaattccc ctctagaaat aattttgttt aactttaaga aggagatata catatggeta 5700
geatgactgg tggacagceaa atgggtegeg gatccgaatt cgageteegt cgacaagett 5760
geggecgeac tcgageacca ccaccaccac cactgagatc cggetgetaa caaageeega 5820
aaggaagctg agttggctge tgecaccget gageaataac tageataace cettggggee 5880
tctaaacggg tcttgaggeg ttttttgctg aaaggaggaa ctatatccgg at 5932

<210> 2

<211> 29

<212> ADN

<213> trinh tir nhén tao

<220> .
<223> doan moi Ndel GST xubi

<400> 2
gtccatatgt cccctatact aggttattg 29

<210> 3
<211> 30
<212> ADN
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DANH MUC TRINH TU
<213> trinh tu nhén tao

<220> .
<223> doan mdi BamHI GST ngugc

<400> 3
gtcggatccg gatccacgeg gaaccagatce 30

<210> 4

<211> 28

<212> ADN

<213> trinh tur nhén tao

<220> . )
<223> doan mdi xudi khuyét gen AMPR

<400> 4
actcttcctt tttcaatatt attgaagce 28

<210> 5

<211> 28

<212> ADN

<213> trinh tu nhan tao

<220> . )
<223> doan moi nguoc khuyét gen AMPR

<400> 5
ctgtcagacc aagtttactc atatatac 28

<210> 6

<211> 29

<212> ADN

<213> trinh tu nhan tao

<220> . .
<223> doan moi xudi kiém tra béi PCR

<400> 6
ctcgatcccg cgaaattaat acgactcac 29

<210> 7

<211> 29

<212> ADN

<213> trinh tu nhén tao

<220> . .
<223> doan moi nguoc ki€m tra béi PCR

<400> 7
cagccaactc agcttecttt cgggcetttg 29

<210> 8
<211> 32
<212> ADN
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DANH MUC TRINH TU
<213> trinh tu nhan tao

<220> ‘
<223> NSP4 xubi v6i doan mdi vi tri BamHI

<400> 8
ggttccgegt ggatccatca cctcaaaaac tg 32

<210> 9

<211> 37

<212> ADN

<213> trinh tir nhin tao

<220>
<223> vi tri HindIII NSP4 nguoc

<400> 9
gtgcggecge aagctttcat agacaaactt cegtete 37

<210> 10

<211> 35

<212> ADN

<213> trinh tu nhan tao

<220> .
<223> VP4 xubi véi doan mo6i vi tri BamHI

<400> 10
ggttecegegt ggatccaggg cgtecteact ttate 35

<210> 11
211> 35

<212> ADN

<213> trinh tu nhan tao

<220> .
<223> VP4 ngugc véi doan moi vi tri BamHI

<400> 11
gtgcggecge aagcttttat aacaccatea ttctc 35

<210> 12

<211> 35

<212> ADN

<213> trinh tu nhén tao

<220> .
<223> VP6 xudi véi doan moéi vi tri BamHI

<400> 12
ggttcegegt ggatcecgacg tgctgtttic aattg 35

<210> 13
<211> 35
<212> ADN
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DANH MUC TRINH TU
<213> trinh ty nhan tao

<220> .
<223> VP4 ngugc véi doan moi vi tri HindIII

<400> 13
gtgcggecge aagcttctac atcaccattc tettc 35

<210> 14

<211> 5071

<212> ADN

<213> trinh ty nhén tao

<220>
<223> pNPLI1 plasmid (pStaby1 less the AmpR gene)

<400> 14
tggcgaatgg gacgegecct gtageggege attaagegeg gegggtgteg tggttacgeg 60

cagcgtgacc getacacttg ccagegeect agegeeeget cetttegett tetteectte 120
ctttctegec acgttégccg gctttcceeg tcaageteta aatcgggggce tecctttagg 180
gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 240
acgtagtggg ccatcgecct gatagacggt tittcgeect ttgacgttgg agtccacgtt 300
ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtetattc 360
ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg agetgattta 420
acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggcacttt 480
tcggggaaat gtgcgeggaa cecctatttg titatttttc taaatacatt caaatatgta 540
tccgetcatg agacaataac cctgataaat gettcaataa tattgaaaaa ggaagagtct 600
gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa 660
aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt 720
ttcgttccac tgagegtcag accccgtaga aaagatcaaa ggatcttctt gagatecttt 780
ttttctgege gtaatctget gettgecaaac aaaaaaacca ccgetaccag cggtggtitg 840
tttgccggat caagagetac caactctttt tccgaaggta actggettca gcagagegea 900
gataccaaat actgtccttc tagtgtagce gtagttagge caccacttca agaactctgt 960
agcaccgcect acatacctcg ctetgetaat cetgttacca gtggetgetg ccagtggega 1020
taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg cgeageggte 1080
gggctgaacg gggegttegt gecacacagee cagettggag cgaacgacct acaccgaact 1140

gagataccta cagcgtgage tatgagaaag cgccacgett cccgaaggga gaaaggegga 1200

caggtatccg gtaagcggea gggteggaac aggagagegce acgagggage ttccagggge 1260
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DANH MUC TRINH TU
aaacgcctgg tatctttata gtectgtegg gtttcgecac ctetgacttg agegtegatt 1320

tttgtgatge tegtcagggg ggcggagect atggaaaaac gecageaacg cggecttttt 1380
acggttcctg gecttttget ggcecttttge teacatgtte tttectgegt tatccectga 1440
ttctgtggat aaccgtatta ccgectttga gtgagetgat accgetegee geagecgaac 1500
gaccgagege agegagtcag tgagegagga ageggaagag cgectgatge ggtattttct 1560
ccttacgeat ctgtgeggta tttcacaccg catatatggt geactctcag tacaatctge 1620
tetgatgeeg catagttaag ccagtataca ctccgetate getacgtgac tgggtcatgg 1680
ctgegeceeg acacccgeca acaccegetg acgegeectg acgggcettgt ctgeteccegg 1740
catccgetta cagacaaget gtgaccgtet ccgggagetg catgtgtcag aggttttcac 1800
cgtcatcacc gaaacgegeg aggeagetge ggtaaagete atcagegtgg tegtgaageg 1860
attcacagat gtctgectgt tcatcegegt ccagetegtt gagtttctce agaagegtta 1920
atgtctgget tctgataaag cgggcecatgt taagggeggt tttttectgt ttggtcactg 1980
atgcctcegt gtaagggeea tttetgtica tggggptaat gataccgatg aaacgagaga 2040
ggatgctcac gatacgggtt actgatgatg aacatgeccg gttactggaa cgttgtgagg 2100
gtaaacaact ggcggtatgg atgcggeggg accagagaaa aatcactcag ggtcaatgee 2160
agcgcttcgt taatacagat gtaggtgttc cacagggtag ccagcagcat cctgegatge 2220
agatccggaa cataatggtg cagggegctg acttcegegt tteccagactt tacgaaacac 2280
ggaaaccgaa gaccattcat gttgttgctc aggtcgeaga cgttttgcag cageagtcge 2340
ttcacgttcg ctcgegtate ggtgatteat tetgetaace agtaaggeaa ccccgcéagc 2400
ctagccgggt cctcaacgac aggageacga tcatgegeac cegtggggece gecatgeegg 2460
cgataatgge ctgettctcg ccgaaacgtt tggtggeggg accagtgacg aaggcettgag 2520
cgagggcegtg caagattceg aataccgeaa gegacaggece gatcategte gegetccage 2580
gaaagcggtc ctcgecgaaa atgacccaga gegetgeegg cacctgtect acgagttgca 2640
tgataaagaa gacagtcata agtgeggcega cgatagtcat geceegegece caccggaagg 2700

agctgactgg gttgaaggct ctcaagggea tecggtecgaga teceggtgec taatgagtga 2760

gctaacttac attaattgeg ttgegcetcac tgecegettt ccagtcggga aacctgtegt 2820
gccagcetgea ttaatgaate ggecaacgeg cggggagagg cggtttgegt attgggegee 2880
agggtggttt ttcttttcac cagtgagacg ggeaacagct gattgeectt caccgeetgg 2940
ccctgagaga gttgecagceaa geggtecacg ctggtttgce ccageaggeg aaaatcetgt 3000

ttgatggteg ttaacggegg gatataacat gagetgtett cggtatcgte gtatcccact 3060
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: DANH MUC TRINH TU
accgagatat ccgeaccaac gegeageccg gactcggtaa tggegegeat tgegeccage 3120

gccatctgat cgttggecaac cagcatcgea gtgggaacga tgeecteatt cageatttge 3180
atggtttgtt gaaaaccgga catggcactc cagtcgectt ceegttecege tatcggetga 3240
atttgattgc gagtgagata tttatgccag ccagccagac gecagacgege cgagacagaa 3300

~ cttaatggge cegetaacag cgegatttge tggtgaccea atgegaceag atgetccacg 3360
cccagtcgeg taccgtcttc atgggagaaa ataatactgt tgatgggtet ctggtcagag 3420
acatcaagaa ataacgccgg aacattagtg caggcagctt ccacagcaat ggeatcctgg 3480
tcatccageg gatagttaat gatcagecca ctgacgegtt gegegagaag attgtgeace 3540
geegcetttac aggettcgac geegettegt tetaccatcg acaccaccac getggeacee 3600
agttgatcgg cgegagattt aatcgeecgeg acaatttgeg acggegegtg cagggecaga 3660
ctggaggtgg caacgccaat cagcaacgac tgtttgeceg ceagttgttg tgeccacgegg 3720
ttgggaatgt aattcagctc cgecategee gettecactt tttccegegt tttcgcagaa 3780
acgtggctgg cctggttcac cacgegggaa acggtetgat aagagacacce ggeatactct 3840
gcgacatcgt ataacgttac tggtttcaca ttcaccacce tgaattgact ctettccggg 3900
cgctatcatg ccataccgeg aaaggttttg cgecattega tggtgteegg gatctcgacg 3960
ctctcectta tgegactect geattaggaa geageccagt agtaggttga ggeegttgag 4020
caccgecgec geaaggaatg gtgeatgcete accagteect gttetegtca gecaaaagage 4080
cgttcatttc aataaaccgg gcgacctcag ccatccctte ctgattttce getttccage 4140
gttcggecacg cagacgacgg gettcattet geatggttgt gettaccaga ccggagatat 4200
tgacatcgta tgccttgage aactgatage tgtegetgte aactgteact gtaatacget 4260
gettcatgee tgeecctecc ttttggtgte caaccggete gacggggeca gegeaaggeg 4320
gtgccteegg cgggecacte aatgcettgag tatactcact agactttget tcgecaaagtc 4380
gtgaccgect acggeggetg cggegececta cgggettget cteegggett cgecctgege 4440
ggtegetgeg cteecttgee agecegtgga tatgtggacg atggecgega geggecaccg 4500
getggetege ttegetecgge cegtggacaa cgeatgeaag gagatggege ccaacagtce 4560
cceggecacg gggecetgeca ccataccecac gecgaaacaa gegetcatga geeegaagtg 4620
gegageccga tettccecat cggtgatgte ggegatatag gegecageaa cegeacetgt 4680
ggcgeeggtg atgeeggeca cgatgegtee ggegtagagg atcgagatet cgatcecgeg 4740
aaattaatac gactcactat aggggaattg tgagcggata acaattccce tctagaaata 4800

attttgttta actttaagaa ggagatatac atatggctag catgactggt ggacagcaaa 4860
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DANH MUC TRINH TU
tgggtcgegg atccgaatte gageteegte gacaagettg cggecgeact cgageaccac 4920

caccaccacc actgagatcc ggetgetaac aaagcccgaa aggaagetga gttggetget 4980
gccaccgetg ageaataact ageataaccce cttggggect ctaaacgggt cttgaggggt 5040
tttttgctga aaggaggaac tatatccgga t 5071

<210> 15

<211> 5707

<212> ADN

<213> trinh tir nhén tao

<220>
<223> pNPL2 SEQ ID NO:15

<400> 15
tggcgaatgg gacgegecct gtageggege attaagegeg gegggtgtgg tggttacgeg 60

cagcgtgacc getacacttg ccagegecct agegeecget cetttegett tettcectte . 120
ctttctcgec acgttcgecg getttccecg tcaagetcta aatcggggge tecctttagg 180
gttccgattt agtgetttac ggeacctcga ccccaaaaaa cttgattagg gtgatggttc 240
acgtagtggg ccatcgecct gatagacggt ttttcgeect ttgacgttgg agtccacgtt 300
ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 360
ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg agetgattta 420
acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggcacttt 480
tcggggaaat gtgcgeggaa cecctatttg titatttttc taaatacatt caaatatgta 540
tccgeteatg agacaataac cctgataaat gettcaataa tattgaaaaa ggaagagtct 600
gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa 660
aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt 720
ttcgttccac tgagegtcag acceccgtaga aaagatcaaa ggatctictt gagatecttt 780
ttttctgege gtaatctget gettgeaaac aaaaaaacca cegetaccag cggtggtttg 840
tttgccggat caagagcetac caactctttt tccgaaggta actggettca gecagagegeca 900
gataccaaat actgtccttc tagtgtagee gtagttagge caccacttca agaactctgt 960
agcaccgcct acataé:ctcg ctctgetaat cetgttacca gtggetgetg ccagtggega 1020
taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg cgecageggte 1080
gggctgaacg gggggttegt gecacacagee cagettggag cgaacgacct acaccgaact 1140

gagataccta cagcgtgagc tatgagaaag cgecacgett cccgaaggga gaaaggegga 1200

caggtatccg gtaagcggea gggteggaac aggagagege acgagggage ticcagggge 1260
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DANH MUC TRINH TU
aaacgcctgg tatctttata gtcctgtegg gtttcgecac ctetgacttg agegtegatt 1320

tttgtgatgc tegtcagggg ggcggagect atggaaaaac gecageaacg cggecttttt 1380
acggttcctg gecttttget ggecttttge tcacatgtte tttectgegt tatccectga 1440
ttctgtggat aaccgtatta ccgectttga gtgagetgat accgetegee gecagecgaac 1500
gaccgagcge agcgagteag tgagegagga ageggaagag cgectgatge ggtattttet 1560
ccttacgcat ctgtgeggta tttcacaccg catatatggt geactctcag tacaatctge 1620
tctgatgeeg catagttaag ccagtataca ctecgetate getacgtgac tgggteatgg 1680
ctgegeeeeg acaccegecea acaccegetg acgegeectg acgggcttgt ctgetcecegg 1740
catccgctta cagadaagct gtgaccgtct ccgggagcetg catgtgtcag aggttttcac 1800
cgtcatcacc gaaacgcgceg aggeagetge ggtaaagcte atcagcgfgg tcgtgaagcg 1860
attcacagat gtctgectgt tcatccgegt ccagetegtt gagtttctce agaagegtta 1920
atgtctggct tetgataaag cgggecatgt taagggeggt tttttectgt ttggtcactg 1980
atgccteegt gtaaggggga tttctgttca tggggetaat gataccgatg aaacgagaga 2040

ggatgcteac gatacgggtt actgatgatg aacatgeccg gttactggaa cgttgtgagg 2100

gtaaacaact ggcggtatgg atgcggeggg accagagaaa aatcactcag ggtcaatgee 2160
agcgcttcgt taatacagat gtaggtgttc cacagggtag ccageageat cetgegatge 2220
agatccggaa cataatggtg cagggegetg acttcegegt ttccagactt tacgaaacac 2280
ggaaaccgaa gaccattcat gttgttgcte aggtcgeaga cgttttgeag cageagtcge 2340
ttcacgttcg ctecgegtate ggtgattcat tetgetaace agtaaggeaa cccegecage 2400
ctagcecgggt cctcaacgac aggageacga tecatgegeac cegtggggee gecatgeegg 2460
cgataatggc ctgettetcg ccgaaacgtt tggtggeggg accagtgacg aaggettgag 2520
cgagggcgtg caagattccg aataccgcaa gegacaggec gatcategte gegetccage 2580
gaaagcggte ctecgecgaaa atgacccaga gegetgeegg cacctgtect acgagttgea 2640
tgataaagaa gacagtcata agtgcggega cgatagtcat gececgegee caccggaagg 2700
agctgactgg gttgaaggct ctcaagggea teggtegaga teecggtgec taatgagtga 2760
gctaacttac attaattgcg ttgegetcac tgecegettt ccagtcggga aacctgtegt 2820
gccagetgea ttaatgaatc ggecaacgeg cggggagagg cggtttgegt attgggegee 2880
agggtggttt ttcttttcac cagtgagacg ggeaacaget gattgeectt caccgectgg 2940
ccetgagaga gttgeageaa geggtecacg ctggittgee ccageaggeg aaaatcctgt 3000

ttgatggtgg ttaacggcgg gatataacat gagctgtett cggtategtc gtatcccact 3060
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accgagatat ccgcaccaac gegeageecg gacteggtaa tggegegeat tgegeecage 3120

gccatctgat cgttggeaac cageatcgea gtgggaacga tgeecteatt cageatttge 3180
atggtttgtt gaaaaccgga catggceacte cagtcgectt ceegtteege tatcggetga 3240
atttgattgc gagtgagata tttatgccag ccagecagac gecagacgege cgagacagaa 3300
cttaatggge ccgetaacag cgegatttge tggtgaceea atgegaccag atgetccacg 3360
cccagtcgeg taccgtctte atgggagaaa ataatactgt tgatgggtst ctggtcagag 3420
acatcaagaa ataacgccgg aacattagtg caggcagctt ccacagcaat ggeatcetgg 3480
tcatccagcg gatagttaat gatcagecca ctgacgegtt gecgegagaag attgtgeace 3546
gecgctttac aggettegac geegettegt tetaccatcg acaccaccac getggeacee 3600
agttgatcgg cgegagattt aatcgecgeg acaatttgeg acggegegtg cagggecaga 3660
ctggaggtgg caacgccaat cagcaacgac tgtttgeceg ceagttgttg tgecacgegg 3720
ttgggaatgt aattcagetc cgecatcgec getteeactt titccegegt tttcgcagaa 3780
acgtggctgg cctggttcac cacgegggaa acggtetgat aagagacace ggeatactct 3840
gcgacatcgt ataacgttac tggtttcaca ttcaccacce tgaattgact ctettccggg 3900
cgctatcatg ccataccgeg aaaggttttg cgecattcga tggtgteegg gatctcgacg 3960
ctctecctta tgegactect geattaggaa geageccagt agtaggttga ggeegttgag 4020
caccgecgcee geaaggaatg gtgeatgete accagteect gttetegtca gecaaaagage 4080
cgttcatttc aataaaccgg gegacctcag ccatcectte ctgattttce getttccage 4140
gttcggeacg cagacgacgg getteattet geatggttgt gettaccaga ccggagatat 4200
tgacatcgta tgccttgage aactgatage tgtegetgte aactgtecact gtaatacget 4260
gcttcatgee tgececteec ttttggtgte caaccggete gacgggggcea gegeaaggeg 4320
gtgecteegg cgggecacte aatgettgag tatactcact agactttget tcgcaaagtc 4380
gtgaccgect acggeggctg cggegeecta cgggettget ctecgggett cgecetgege 4440
ggtegetgeg cteecttgee agecegtgga tatgtggacg atggecgega geggecaccg 4500
getggetege ttegetegge cegtggacaa cgeatgeaag gagatggege ccaacagtce 4560
cccggeeacg gggectgeca ccataccecac gecgaaacaa gegetcatga gecegaagtg 4620
gcgageccga tettceccat cggtgatgte ggegatatag gegecageaa cegeacetgt 4680
ggcgeeggtg atgecggeca cgatgegtee ggegtagagg atcgagatct cgatccegeg 4740
aaattaatac gactcactat aggggaattg tgagcggata acaattcccc tctagaaata 4800

attttgttta actttaagaa ggagatatac atatgtccce tatactaggt tattggaaaa 4860
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ttaagggcct tgtgcaacce actcgacttc ttttggaata tcttgaagaa aaatatgaag 4920

agcatttgta tgagcgegat gaaggtgata aatggcgaaa caaaaagttt gaattgggtt 4980
tggagtttce caatcttcct tattatattg atggtgatgt taaattaaca cagtctatgg 5040
ccatcatacg ttatatagct gacaagcaca acatgttggg tggttgtcca aaagagegtg 5100
cagagatttc aatgcttgaa ggageggttt tggatattag atacggtgtt tcgagaattg 5160
catétagtaa agactttgaa actctcaaag ttgattttct tagcaagcta cctgaaatge 5220
tgaaaatgtt cgaagatcgt ttatgtcata aaacatattt aaatggtgat catgtaaccc 5280
atcctgactt catgttgtat gacgctcttg atgttgtttt atacatggac ccaatgtgec 5340
tggatgcgtt cccaaaatta gtttgtttta aaaaacgtat tgaagctatc ccacaaattg 5400
ataagtactt gaaatccagc aagtatatag catggccttt gcagggetgg caagccacgt 5460
ttggtggtee cgaccatect ccaaaatcgg atctggttce gegtggatee gaattcgage 5520
tcegtcgaca agettgegge cgeactcgag caccaccacce accaccactg agatccggct 5580
gctaacaaag cccgaaagga agetgagttg getgetgeca cegetgagea ataactagca 5640
taaccccttg gggcectctaa acgggtcettg aggggttttt tgctgaaagg aggaactata 5700
tccggat 5707

<210> 16

<211> 687

<212> ADN

<213> trinh tu nhan tao

<220>
<223> GST amplicon tao ra bang cach sir dung cac SEQ ID NO 2 va 3 (cac doan mbi)

<400> 16
gtccatatgt ccectatact aggttattgg aaaattaagg gecttgtgea acccactega 60

cttcttttgg aatatcttga agaaaaatat gaagagcatt tgtatgageg cgatgaaggt 120
gataaatgge gaaacaaaaa gtttgaattg getttggagt ttcccaatet tecttattat 180
attgatggtg atgttaaatt aacacagtct atggccatca tacgttatat agctgacaag 240
cacaacatgt tgggtg;ttg tccaaaagag cgtgcagaga tttcaatgct tgaaggageg 300
gttttggata ttagatacgg tgtttcgaga attgcatata gtaaagactt tgaaactctc 360
aaagttgatt ttcttagcaa getacctgaa atgetgaaaa tgttcgaaga tegtttatgt 420
cataaaacat atttaaatgg tgatcatgta acccatcctg acttcatgtt gtatgacgct 480
cttgatgttg ttttatacat ggacccaatg tgcctggatg cgttcccaaa attagtttgt 540

tttaaaaaac gtattgaagc tatcccacaa attgataagt acttgaaatc cagcaagtat 600
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atagcatggc ctttgcaggg ctggeaagee acgttggte gtggegacca tectccaaaa 660
tcggatctgg ttccgegtgg atccgac 687
<210> 17
<211> 297
<212> ADN

<213> trinh tu nhan tao

<220>
<223> NSP4 phén l4p 1

<400> 17
atcacctcaa aaactgtgat tggtaaattc aagactgaaa acaatattag tcatcagaat 60

gacgacattc ataaagaata tgaagaggtg atgaaacaaa tgcgtgacat gagagttcat 120
gtaactgcac tatttaatag tatacataag gataatatgg agtggagaat gagtgaatcg 180
attcgcagag aaaagaagcg tgaaatgaaa acaaatacgg tcgagaatga agttaagaat 240
cacgtagatg atgtaaatat atgtggtacg tctggattag agacggaagt ttgtcta 297
<210> 18

<211> 99

<212> PRT

<213> trinh tr nhén tao

<220> ,
<223> NSP4 phan lap 1

<400> 18

Ile Thr Ser Lys Thr Val Ile Gly Lys Phe Lys Thr Glu Asn Asn Ile
1 5 10 15

Ser His GIn Asn Asp Asp lle His Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Asp Met Arg Val His Val Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Thr Asn Thr Val Glu Asn Glu Val Lys Asn
65 70 75 80

His Val Asp Asp Val Asn Ile Cys Gly Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu
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<210> 19

<211> 297

<212> ADN

<213> trinh tu nhén tao

<220>
<223> NSP4 phan ldp 63

<400> 19
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aatgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180
attcgcagag aaaagaagcg tgaaatgaaa tcaaatacaa ccgggaatga agtcaagaat 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 20

<211> 99

<212> PRT

<213> trinh ty nhén tao

<220>
<223> NSP4 phan lap 63

<400> 20

Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser lle Arg Arg Glu
50 55 60 :

Lys Lys Arg Glu Met Lys Ser Asn Thr Thr Gly Asn Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu
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<210> 21
<211> 297
<212> ADN
<213> trinh tu nhén tao

<220>
<223> NSP4 phén Iap 64

<400> 21 :
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg aatggagaat gagtgaatca 180
attcgcagag aaaagaagcg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagatt 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 22

<211> 99

<212> PRT

<213> trinh tir nhén tao

<220>
<223> NSP4 phén lap 64

<400> 22
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

‘GIn Met Arg Glu Met Arg Val His-Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Ile
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 23
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<211> 297
<212> ADN
<213> trinh tu nhén tao

<220>
<223> NSP4 phan l4p 66

<400> 23
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180
attcgcagag aaaagaagcg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagatt 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 24

<211> 99

<212> PRT

<213> trinh tu nhin tao

<220>
<223> NSP4 phéan lap 66

<400> 24
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIln Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Ile
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 25
<211> 297
<212> ADN
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<213> trinh tir nhén tao

<220>
<223> NSP4 phan lap 67

<400> 25
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggta atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataétatgg agtggagaat gagtgaatca 180
attcgcagag aaaagaagcg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagaat 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agatggaget ttgtcta 297
<210> 26

<211> 99

<212> PRT

<213> trinh ty nhin tao

<220>
<223> NSP4 phéan Iap 67

<400> 26
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp 11
1 5 10 15 :

Ser His Gln Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Met Glu
85 90 95

Val Cys Leu

<210> 27

<211> 297

<212> ADN

<213> trinh tu nhan tao
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<220>
<223> NSP4 phan lap 68

<400> 27
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca = 180
atccgcagag aaaagaagceg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagaat 240
cacacgaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 28

<211> 99

<212> PRT

<213> trinh tu nhén tao

<220>
<223> NSP4 phan l4p 68

<400> 28
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

Gln Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 29

<211> 297

<212> ADN

<213> trinh tu nhén tao

<220>
<223> NSP4 phan lap 69
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<400> 29
atcacctcga agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgegtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180
atccgcagag aaaagaageg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagaat 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 30

<211> 99

<212> PRT

<213> trinh tir nhéin tao

<220>
<223> NSP4 phan lap 69

<400> 30
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GlIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn-Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

- Val Cys Leu

<210> 31

<211> 297

<212> ADN

<213> trinh tir nhan tao

<220>
<223> NSP4 phan lap 70

<400> 31
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atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagticat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180
attcgcagag aaaagaaacg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagaat 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 32

<211> 99

<212> PRT

<213> trinh tu nhén tao

<220>
<223> NSP4 phan lap 70

<400> 32
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 33

211> 297

<212> ADN

<213> trinh tuy nhén tao

<220>
<223> NSP4 phan lap 71

<400> 33
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60
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aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120

atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180
attcgcagag aaaagaaacg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagaat 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta 297
<210> 34

<211> 99

<212> PRT

<213> trinh tuy nhén tao

<220>
<223> NSP4 phan lap 71 AA sequence

<400> 34
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45 '

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Asn
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 35

<211> 297

<212> ADN

<213> trinh tur nhén tao

<220>
<223> NSP4 phan lgp 72

<400> 35
atcacctcaa agactgtgat tagtaagttc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
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atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180

attcgcagag aaaagaagcg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagatt 240
cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaggt ttgtcta - 297
<210> 36

<211> 99

<212> PRT

<213> trinh tu nhén tao

<220>
<223> NSP4 phan l4p 72

<400> 36
Ile Thr Ser Lys Thr Val Ile Ser Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His Gln Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys lle
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 37

<211> 297

<212> ADN

<213> trinh tu nhén tao

<220>
<223> NSP4 phéan lap 3882

<400> 37
atcacctcaa aaactgtgat tggtaaattc aagactgaaa acaatattag tcatcagaat 60

gacgacattc ataaagaata tgaagaggtg atgaaacaaa tgcgtgacat gagagttcat 120

gtaactgcac tatttaatag tatacataag gataatatgg agtggagaat gagtgaatcg 180
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attcgcagag aaaagaagcg tgaaatgaaa acaaatacgg tcgagaatga agttaagaat 240

cacgtagatg atgtaaatat atgtgatacg tctggattag agacggaagt ttgtcta 297
<210> 38

<211> 99

<212> PRT

<213> trinh tu nhén tao

<220>
<223> NSP4 phéan lap 3882

<400> 38
Ile Thr Ser Lys Thr Val Ile Gly Lys Phe Lys Thr Glu Asn Asn Ile
1 5 10 15

Ser His GIn Asn Asp Asp Ile His Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Asp Met Arg Val His Val Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Thr Asn Thr Val Glu Asn Glu Val Lys Asn
65 70 75 80

His Val Asp Asp Val Asn Ile Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 39

<211> 297

<212> ADN

<213> trinh tu nhén tao

<220>
<223> NSP4 phéan lap 3509

<400> 39
atcacctcaa aaactgtgat tggtaaattc aagactgaaa atgacattag ccaccagaac 60

aacgatatca ataaggaata tgaagaggtg atgaaacaaa tgcgtgaaat gagagttcat 120
atgactgcat tatttaatag tatacataaa gataatatgg agtggagaat gagtgaatca 180

attcgcagag aaaagaagcg tgaaatgaaa tcaaatgcaa ccgggaatga agtcaagatt 240
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cacaccaatg atgtaaatgt atgtgatacg tctggattag agacggaagt ttgtcta 297

<210> 40

<211> 99

<212> PRT

<213> trinh tir nhén tao

<220> ,
<223> NSP4 phén lap 3509

<400> 40
Ile Thr Ser Lys Thr Val Ile Gly Lys Phe Lys Thr Glu Asn Asp Ile
1 5 10 15

Ser His GIn Asn Asn Asp Ile Asn Lys Glu Tyr Glu Glu Val Met Lys
20 25 30

GIn Met Arg Glu Met Arg Val His Met Thr Ala Leu Phe Asn Ser Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 _ 60

Lys Lys Arg Glu Met Lys Ser Asn Ala Thr Gly Asn Glu Val Lys Ile
65 70 75 80

His Thr Asn Asp Val Asn Val Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu

<210> 41

<211> 732

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP4 phan ldp 1

<400> 41
agggcgtect cactttatca tcaattaatt tctcagaatt attattcaac tgggaatgag 60

atcttaaaag atttacaaac gactaaaact actgttgact atgtagatgc tgggaattat 120
acatatgctc aattgccgec aacgaagtgg ggagetggag ctaccttcga atcagtettt 180
agcgceagctg aaataacagg accgcacaca aatagagtta tagagtggaa gaatttacta 240

aattctgacc agtggttgcet gtttccaaaa ccagctgaca cagttaaatt acttaaacat 300
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ggacctcaaa catatgatag cactttagcg gcatgtgaat tgtggtatgg gaaggctaat 360

actatagtga catcagaaca ctattcatca ttaagtgata atcaggtgaa tgtaaatgcc 420
gattcattag tattattttg gaatgctgga gggacaacat tcgataaaca aatagttaat 480
tttgcttggg atatgggtge aattctgatt aagecgtcaa gtcaacaacc tagattagat 540
atatacatgg ccaacatgaa taatttcaat agtgataatt tcaattggga agagtggegt 600
ttcacactac ctcgcagtaa tgcaacaatt aacatataca ctgattatta cctagctage 660
agtgatccat acaatcagct gaaagaatta caacagtcaa ctattaccac attcgaaatg 720
agaatgatgg tg 732

<210> 42

<211> 244

<212> PRT

<213> trinh ty nhén tao

<220>
<223> VP4 phan lgp 1

<400> 42

Arg Ala Ser Ser Leu Tyr His Gln Leu Ile Ser Gln Asn Tyr Tyr Ser
1 5 10 15

Thr Gly Asn Glu Ile Leu Lys Asp Leu Gln Thr Thr Lys Thr Thr Val
20 25 30

Asp Tyr Val Asp Ala Gly Asn Tyr Thr Tyr Ala GIn Leu Pro Pro Thr
35 40 45

Lys Trp Gly Ala Gly Ala Thr Phe Glu Ser Val Phe Ser Ala Ala Glu
50 55 60

Ile Thr Gly Pro His Thr Asn Arg Val Ile Glu Trp Lys Asn Leu Leu
65 70 75 80

Asn Ser Asp Gln Trp Leu Leu Phe Pro Lys Pro Ala Asp Thr Val Lys
85 90 95

Leu Leu Lys His Gly Pro GIn Thr Tyr Asp Ser Thr Leu Ala Ala Cys
100 105 110

Glu Leu Trp Tyr Gly Lys Ala Asn Thr Ile Val Thr Ser Glu His Tyr
115 120 125

Ser Ser Leu Ser Asp Asn GIn Val Asn Val Asn Ala Asp Ser Leu Val
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130 135 140

Leu Phe Trp Asn Ala Gly Gly Thr Thr Phe Asp Lys Gln Ile Val Asn
145 150 155 160

Phe Ala Trp Asp Met Gly Gly Ile Leu Ile Lys Pro Ser Ser Gln Gln
165 170 175

Pro Arg Leu Asp Ile Tyr Met Ala Asn Met Asn Asn Phe Asn Ser Asp
180 185 190

Asn Phe Asn Trp Glu Glu Trp Arg Phe Thr Leu Pro Arg Ser Asn Ala
195 200 205

Thr Ile Asn Ile Tyr Thr Asp Tyr Tyr Leu Ala Ser Ser Asp Pro Tyr
210 215 220

Asn Gln Leu Lys Glu Leu Gln GIn Ser Thr Ile Thr Thr Phe Glu Met
225 230 235 240

Arg Met Met Val

<210> 43

<211> 735

<212> ADN

<213> ftrinh tu nhan tao

<220>
<223> VP4 phan lép 66

<400> 43
agggcgtect cactttatca geaattaatt tcacagaatt attattcaac tggaaatgat 60

attttactgg atcagcaaac aaataacaca actgttgact atatagatat aggaaattat 120
tcgtatacac aattaccgcce gacatcatgg ggagcaggaa tgacttttaa gtetgeattt 180
aatgcagagg aaattacagg acccaataca ggtgatatag atttgaataa tttgacaaat 240
gcgaatgggt ggatattgta tgacaaacca actgatacaa aacgattgtt aaaactagga 300
ccagaaagtt atgacagtgt gtacgcagca ttcgaattat ggtatggtaa agcaaatact 360
gtagtcacat caatatacta ttcatcagtg caaaactctg aaaacactgt aacagtacaa 420
catgactcat tagtgttatt ctttaatgtt ggttatactg gtctaactaa gcaaatagtt 480
aaatttaact ggaatatggg aggcatatta gttagaccga ctgctgatgg tagagtggat 540

atttgtatgg ctgacatgaa tgattttaat agtgataatt ttaattggga atcttggaaa 600
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cgtagtttic cacgtagcaa cattaacatg tacactgaat attatttagc gaatgttgat 660

ccatataatc aactaaaaat attaaaccaa ctaactgcaa aaaatgtaga aattagaatg 720
atgaaggcaa ttaag 735

<210> 44

<211> 245

<212> PRT

<213> trinh tu nhén tao

<220>
<223> VP4 phan lép 66

<400> 44
Arg Ala Ser Ser Leu Tyr GIn GIn Leu Ile Ser Gln Asn Tyr Tyr Ser
1 5 10 15

Thr Gly Asn Asp Ile Leu Leu Asp Gln Gln Thr Asn Asn Thr Thr Val
20 25 30

Asp Tyr Ile Asp Ile Gly Asn Tyr Ser Tyr Thr Gln Leu Pro Pro Thr
35 40 45

Ser Trp Gly Ala Gly Met Thr Phe Lys Ser Ala Phe Asn Ala Glu Glu
50 55 60

Ile Thr Gly Pro Asn Thr Gly Asp Ile Asp Leu Asn Asn Leu Thr Asn
65 70 75 80

Ala Asn Gly Trp Ile Leu Tyr Asp Lys Pro Thr Asp Thr Lys Arg Leu
85 90 95

Leu Lys Leu Gly Pro Glu Ser Tyr Asp Ser Val Tyr Ala Ala Phe Glu
100 105 110

Leu Trp Tyr Gly Lys Ala Asn Thr Val Val Thr Ser Ile Tyr Tyr Ser
115 120 125

Ser Val GIn Asn Ser Glu Asn Thr Val Thr Val Gln His Asp Ser Leu
130 135 140

Val Leu Phe Phe Asn Val Gly Tyr Thr Gly Leu Thr Lys Gln Ile Val
145 150 155 160

Lys Phe Asn Trp Asn Met Gly Gly Ile Leu Val Arg Pro Thr Ala Asp
165 170 175
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Gly Arg Val Asp Ile Cys Met Ala Asp Met Asn Asp Phe Asn Ser Asp
180 185 190

Asn Phe Asn Trp Glu Ser Trp Lys Arg Ser Phe Pro Arg Ser Asn Ile
195 200 205

Asn Met Tyr Thr Glu Tyr Tyr Leu Ala Asn Val Asp Pro Tyr Asn Gln
210 215 220

Leu Lys Ile Leu Asn GIn Leu Thr Ala Lys Asn Val Glu Ile Arg Met
225 230 235 240

Met Lys Ala Ile Lys
245

<210> 45

211> 735

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP4 phén lap 71

<400> 45
agggcgtcct cactttatca gcaattaatc tcacagaatt attattcaac tggaaatgat 60

attttactgg atcagcaaac aaataacaca actgttgact atatagatat aggaaattac 120
tcgtatacac aattaccgec gacatcatgg ggageaggaa tgacttttaa gtetgeattt 180
aatgcagagg aaattacagg acccaatacg ggtgatatag atttgaataa tttgacaaat 240
gcgaatggat ggatattgta tgacaaacca actgatacaa aacgattgtt aaaactagga 300
ccagaaagtt atgacagtgt gtacgcagca ttcgaattat ggtatggtaa agcaaatact 360
gtagtcacat caatatacta ttcatcagtg caaaactctg aaaacactgt aacagtacag 420
catgactcat tagtgttatt ctttaatgtt ggttatactg gtctaactaa gcaaatagtt 480
aaatttaatt ggaatatggg aggcatatta gttagaccga ctactgatgg tagagtggat 540
atttgtatgg ctgacatgaa tgattttagt agtgataatt ttaattggga atcttggaaa 600
cgtagttttc cacgtagcaa cattaacatg tacactgaat attatttagc gaatgttgat 660
ccatataatc aactaaaaat attaaaccaa ctaactgcaa aaaatgtaga aattagaatg 720
atgaaggcaa ttaag 735

<210> 46

<211> 245
<212> PRT
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<213> trinh ty nhén tao

<220>
<223> VP4 phan lap 71

<400> 46

Arg Ala Ser Ser Leu Tyr GIn GIn Leu Ile Ser Gln Asn Tyr Tyr Ser
1 5 10 15 .

Thr Gly Asn Asp Ile Leu Leu Asp Gln GIn Thr Asn Asn Thr Thr Val
20 25 30

Asp Tyr Ile Asp Ile Gly Asn Tyr Ser Tyr Thr GIn Leu Pro Pro Thr
35 40 45

Ser Trp Gly Ala Gly Met Thr Phe Lys Ser Ala Phe Asn Ala Glu Glu
50 55 60

Ile Thr Gly Pro Asn Thr Gly Asp Ile Asp Leu Asn Asn Leu Thr Asn
65 70 75 80

Ala Asn Gly Trp Ile Leu Tyr Asp Lys Pro Thr Asp Thr Lys Arg Leu
85 90 95

Leu Lys Leu Gly Pro Glu Ser Tyr Asp Ser Val Tyr Ala Ala Phe Glu
100 105 110

Leu Trp Tyr Gly Lys Ala Asn Thr Val Val Thr Ser Ile Tyr Tyr Ser
115 120 125

Ser Val Gln Asn Ser Glu Asn Thr Val Thr Val GIn His Asp Ser Leu
130 135 140

Val Leu Phe Phe Asn Val Gly Tyr Thr Gly Leu Thr Lys Gln Ile Val
145 150 155 160

Lys Phe Asn Trp Asn Met Gly Gly Ile Leu Val Arg Pro Thr Thr Asp
165 170 175

- Gly Arg Val Asp Ile Cys Met Ala Asp Met Asn Asp Phe Ser Ser Asp
180 185 190

Asn Phe Asn Trp Glu Ser Trp Lys Arg Ser Phe Pro Arg Ser Asn Ile
195 200 205

Asn Met Tyr Thr Glu Tyr Tyr Leu Ala Asn Val Asp Pro Tyr Asn Gln

-88-



25919

DANH MUC TRINH TU
210 215 220

Leu Lys Ile Leu Asn Gln Leu Thr Ala Lys Asn Val Glu Ile Arg Met
225 230 235 240

Met Lys Ala Ile Lys
245

<210> 47

<211> 735

<212> ADN

<213> trinh tu nhin tao

<220>
<223> VP4 phan lap 3509

<400> 47
agggcgtect cactttatca geaattaatc tcacagaatt attattcaac tggaaatgat 60

attttactgg atcagcaaac aaataacaca actgttgact atatagatat aggaaattat 120
tcgtatacac aattaccgcec gacatcatgg ggagcaggaa tgacttttac gtctgeattt 180
aatgcagagg aaattacagg acccaataca ggtgatatag atttgaataa tttgacaaat 240
gcgaatgggt ggatattgta tgacaaacca actgatacaa aacgattgtt aaaactagga 300
ccagaaagtt atgacagtgt atacgcagca ttcgaattat ggtatggtaa ageaaatact 360
gtagtcacat caatatacta ttcatcagtg caaaactctg aaaacactgt aacagtacag 420
catgactcat tagtgttatt ctttaatgtt ggttatactg gtctaactaa gcaaatagtt 480
aaatttaact ggaatatggg aggcatatta gttagaccga ctactgatgg tagagtggat 540
atttgcatgg ctgacatgaa tgattttaat agtgataatt ttaattggga atcttggaaa 600
cgtagttttc cacgtagcaa cattaacatg tacactgaat attatttagc gaatgttgat 660
ccatataatc aactaaaaat attaaaccaa ctaactgcaa aaaatgtaga aattagaatg 720
atgaaggcaa ttaag 735

<210> 48

<211> 245

<212> PRT

<213> trinh tu nhin tao

<220>
<223> VP4 phan lap 3509

<400> 48

Arg Ala Ser Ser Leu Tyr GIn GIn Leu Ile Ser GIn Asn Tyr Tyr Ser
1 5 10 15

-89-



25919

DANH MUC TRINH TU

Thr Gly Asn Asp Ile Leu Leu Asp Gln Gln Thr Asn Asn Thr Thr Val
20 25 30

Asp Tyr Ile Asp Ile Gly 'Asn Tyr Ser Tyr Thr Gln Leu Pro Pro Thr
35 40 45

Ser Trp Gly Ala Gly Met Thr Phe Thr Ser Ala Phe Asn Ala Glu Glu
50 55 60

Ile Thr Gly Pro Asn Thr Gly Asp Ile Asp Leu Asn Asn Leu Thr Asn
65 70 75 80

Ala Asn Gly Trp Ile Leu Tyr Asp Lys Pro Thr Asp Thr Lys Arg Leu
85 90 95

Leu Lys Leu Gly Pro Glu Ser Tyr Asp Ser Val Tyr Ala Ala Phe Glu
100 105 110

Leu Trp Tyr Gly Lys Ala Asn Thr Val Val Thr Ser Ile Tyr Tyr Ser
115 120 125

Ser Val Gln Asn Ser Glu Asn Thr Val Thr Val Gln His Asp Ser Leu
130 135 140

Val Leu Phe Phe Asn Val Gly Tyr Thr Gly Leu Thr Lys GIn Ile Val
145 150 155 160

Lys Phe Asn Trp Asn Met Gly Gly Ile Leu Val Arg Pro Thr Thr Asp
165 170 175

Gly Arg Val Asp Ile Cys Met Ala Asp Met Asn Asp Phe Asn Ser Asp
180 185 . 190

Asn Phe Asn Trp Glu Ser Trp Lys Arg Ser Phe Pro Arg Ser Asn Ile
195 200 205

Asn Met Tyr Thr Glu Tyr Tyr Leu Ala Asn Val Asp Pro Tyr Asn Gln
210 215 220

Leu Lys Ile Leu Asn GIn Leu Thr Ala Lys Asn Val Glu Ile Arg Met
225 230 235 240

Met Lys Ala Ile Lys
245
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<210> 49
<211> 735
<212> ADN
<213> trinh tu nhén tao
<220>
<223> VP4 phan lap 3882

<220>

<221> d#c tinh misc
<222> (59)..(59)
<223> nisa,c,g,ort
<220>

<221> dic tinh misc
<222> (690)..(690)
<223> nisa,c,g,ort
<220>

<221> déc tinh misc
<222> (699)..(700)
<223> nisa,c,g,ort

<400> 49
agggcgtect cactttatca geaattaatc tcacaaaatt attattcaac tgggaatgnt 60

atattattgg atcagcaaac gaataaaaca actgttgatt atgtagatgt gggaaattat 120
tcatatacac aattaccacc aacatcatgg ggagcaggaa tgacttttaa gtctgeattt 180
aatgcagaag aaatgacggg acctaacaca ggtgatatag atctgagtaa tctcacaact 240
gcgaatggat ggatattata tgagaagecg acaattacca aacggttatt aaaactaggg 300
ccagatgttt acgatagtgt ttatgccgcea tttgaactgt ggtatggtaa agcaaataca 360
gtagttacat caatatatta tgcatcagca caaaattctg agaatactgt aa;:attacag 420
tatgactcat tagtactatt tttcaatgtt ggttacactg gtctgactaa gcaaatagtt 480
agatttaatt gggatatggg aggcatatta gttaggccaa ctgetgatgg tagagtagat 540
atctgtatgg cagacatgaa tgattttagc agcgacaatt ttaattggga gaaatggact 600
cgtagcttte cacgcagtaa tattaatatg tatgctgaat attacttage aaatgttgac 660
ccgtatagtc aattaaaagc attaaatcan ctcacaacnn aaaatataga aattagaatg 720
atgaagtcaa ttaag 735

<210> 50

<211> 245

<212> PRT

<213> trinh tu nhin tao

<220>
<223> VP4 phén lap 3882
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<220>
<221> dic tinh misc

<222> (20)..(20)

<223> Xaa c6 thé 13 axit amin xuét hién trong tr nhién bit ky

<220>

<221> dic tinh misc

<222> (230)..(230)

<223> Xaa c6 thé 14 axit amin xuét hién trong tr nhién bét ky

<220>

<221> dic tinh misc

<222> (233).(234)

<223> Xaa c6 thé 12 axit amin xut hién trong tu nhién bat ky

<220>

<221> dic tinh misc

<222> (245)..(245) . )

<223> Xaa c0 thé 13 axit amin xuat hién trong tu nhién bat ky
<400> 50

Arg Ala Ser Ser Leu Tyr Gln GIn Leu Ile Ser GIn Asn Tyr Tyr Ser
1 5 10 15

Thr Gly Asn Xaa Ile Leu Leu Asp Gln Gln Thr Asn Lys Thr Thr Val
20 25 30

Asp Tyr Val Asp Val Gly Asn Tyr Ser Tyr Thr Gln Leu Pro Pro Thr
35 40 45

Ser Trp Gly Ala Gly Met Thr Phe Lys Ser Ala Phe Asn Ala Glu Glu
50 55 60 -

Met Thr Gly Pro Asn Thr Gly Asp Ile Asp Leu Ser Asn Leu Thr Thr
65 70 75 80

Ala Asn Gly Trp Ile Leu Tyr Glu Lys Pro Thr Ile Thr Lys Arg Leu
85 90 95

Leu Lys Leu Gly Pro Asp Val Tyr Asp Ser Val Tyr Ala Ala Phe Glu
100 105 110

Leu Trp Tyr Gly Lys Ala Asn Thr Val Val Thr Ser Ile Tyr Tyr Ala
115 120 125

Ser Ala GIn Asn Ser Glu Asn Thr Val Thr Leu Gln Tyr Asp Ser Leu
130 135 140
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Val Leu Phe Phe Asn Val Gly Tyr Thr Gly Leu Thr Lys GIn Ile Val
145 150 155 160

Arg Phe Asn Trp Asp Met Gly Gly Ile Leu Val Arg Pro Thr Ala Asp
165 170 175

Gly Arg Val Asp Ile Cys Met Ala Asp Met Asn Asp Phe Ser Ser Asp
180 185 190

Asn Phe Asn Trp Glu Lys Trp Thr Arg Ser Phe Pro Arg Ser Asn Ile
195 200 205

Asn Met Tyr Ala Glu Tyr Tyr Leu Ala Asn Val Asp Pro Tyr Ser Gln
210 215 220

Leu Lys Ala Leu Asn Xaa Leu Thr Xaa Xaa Asn Ile Glu Ile Arg Met
225 230 235 240

Met Lys Ser lle Xaa
245

<210> 51

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan Igp 1

<400> 51
gacgtgctgt tttcaattge gaaaactgta tctgaactca aaaagaaagt tgtagttget 60

actatttaca ctaatgtaga agatataatt caacaaacca atgaactgat tagaactttg 120
aatggtaata cgtttcatac aggtggtatt ggaacacagc ctcaggaaga gtggaatttt 180
caattaccgc agctaggtac gacactctta aatttagatg acaactatgt tcaagccact 240
agaagtgtta ttgattattt ggcttcattt atagaatcag tatgtgatga tgaaattgtc 300
agagaagcat ctagaaatgg aatgcagcca cagtcgecag cacttataac getgtcatca 360
tcaaagttta agactatcaa ctttaataac agttcacaat caattaaaaa ttggagtgct 420
caatcaagac gtgaaaatcc agtctatgaa tacagaaatc caatgatatt cgaatataga 480
aattcataca ttcttcagcg tgctaatcca caatttggaa tegtaatggg attgaggtat 540
tatacaactg gtaacacctg tcaagttgca gettttgatt caacatttge tgaaaatgct 600
cctaataata ctcaacgttt tatctataat ggaagactta agagaccaac ttctaatgca 660

ttgatgaaaa ttgaggctgg cgcetcagaac atcagtattc caacagtttt gectgatctg 720
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gcaaatcaaa caacatggtt atttaatcca gtgcaagtaa tgaatggaac attctctatt 780
gaattttata acaatggaca actagttgat atgattagaa atatgggagt agttactgtt 840
agaacttttg attcttacag aataacaatc gatgtgatta gaccagcage tatgacacaa 900
tacgttcaga gaacattccc geaaggtggt cttatccat accaagetge atacatgttg 960
acgctcagtg tattagatgc gacaacggaa tetgtectat gegattcaca ctetgtggat 1020
tattcaattg ttgcaaacgt tagaagagac tcagcaatge cagetggaac agtatttcaa 1080
ccagggtttc catgggaaca gacattatce aactacactg ttgctcagga agataattta 1140
gaaagacttt tactagttge gtccgtgaag agaatggtga tg 1182
<210> 52
<211> 394
<212> PRT
<213> trinh tu nhén tao

<220>
<223> VP6 phan lap 1

<400> 52
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Glu Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45 .

Gly Ile Gly Thr Gln Pro GIn Glu Glu Trp Asn Phe Gln Leu Pro GIn
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Val Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ser Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Thr Leu Ser Ser Ser Lys Phe Lys Thr Ile Asn Phe
115 120 125
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Asn Asn-Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Arg Asn Pfo Met Ile Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Pro GIn Phe Gly Ile Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Thr Gly Asn Thr Cys GIn Val Ala Ala Phe
180 185 190 :

Asp Ser Thr Phe Ala Glu Asn Ala Pro Asn Asn Thr Gln Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Thr Ser Asn Ala Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Gln Asn Ile Ser Ile Pro Thr Val Leu Pro Asp Leu
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Val Met Asn Gly
245 250 255

Thr Phe Ser Ile Glu Phe Tyr Asn Asn Gly GIn Leu Val Asp Met Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Ser Tyr Arg Ile
275 280 285

Thr Ile Asp Val Ile Arg Pro Ala Ala Met Thr Gln Tyr Val Gln Arg
290 295 300

Thr Phe Pro GIn Gly Gly Pro Tyr Pro Tyr Gln Ala Ala Tyr Met Leu
305 310 315 320

Thr Leu Ser Val Leu Asp Ala Thr Thr Glu Ser Val Leu Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe GIn Pro Gly Phe Pro Trp Glu Gln Thr
355 360 365
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Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 53

<211> 1182

<212> ADN

<213> trinh tuy nhén tao

<220>
<223> VP6 phan lap 63

<400> 53
gatgtgctgt tctccattge gaagactgtc tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt’ atagaagctg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcctg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtgct 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480

| aattcatata ttcttcagcg tgccaatgea caatatggga acgtaatggg getgagatat 540
tacacagcca gcaatgcectg tcagattgea gettttgatt caactttage tgaaaatget - 600
cctaatggca ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtaatc caacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtgcagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcaac catgacacag 900
tatgtacaaa gactgtttcc acagggtggc ccatatcaac atcaagccge atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatgce cagetggaac agtatttcaa 1080

ccaggatttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgce gtctgtgaag agaatggtga tg 1182

<210> 54
<211> 394
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- DANH MUC TRINH TU
<212> PRT
<213> trinh tur nhén tao

<220>
<223> VP6 phén lap 63

<400> 54
. Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln GIn
20 25 30 )

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr GIn Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro GIn
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala GIn Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys GIn Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr Gln Arg Phe Ile
195 200 205

-97-



25919

DANH MUC TRINH TU
Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Thr Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro GIn Gly Gly Pro Tyr Gln His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu GIn Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 55

<211> 1182

<212> ADN

<213> trinh tuy nhén tao

<220>
<223> VP6 phan lap 64

<400> 55 \
gatgtgctgt tctccattge gaagactgte tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
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DANH MUC TRINH TU'
aatggcaaca catttcatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagctg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaaéct caatctcctg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtgct 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgctaatgéa caatatggga atgtaatggg gctgagatat 540
tacacagcga gtaatgcctg tcagattgea gettttgatt caactttage tgaaaatgec 600
cctaatggta ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtaatc caacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtacagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttaattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcagc catgacacag 900
tatgtacaaa gactgtttcc acagggtggc ccatatcaac atcaagcege atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagctggaac agtatttcaa 1080

ccaggctttc catgggaaca gatattatce aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgc gtctgtgaag agaatggtga tg 1182

<210> 56

<211> 394

<212> PRT

<213> trinh tu nhén tao

<220>
<223> VP6 phén lap 64 AA sequences

<400> 56
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile GIn GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45
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Gly Ile Gly Thr Gln Pro GIn Lys Glu Trp Asn Phe Gln Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Tle Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro GIn Ser
100 105 110

~ Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr Gln Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285
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Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr GIn His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu GIn Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 57

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan lgp 65

<400> 57
gatgtgctgt tttcaattge gaagactgte tcagaactca aaaagaaagt tgtagttggt 60

actatttaca ctaatgtaga agatataatt cagcaaacta atgaattaat tagaactttg 120
aatggcaaca cgtttcatac aggtggtatt ggaacgcage ctcaaaaaga gtggaatttt 130
caattaccac agctaggtac aacactcttg aatttagatg ataactatgt ccaagctact 240
agaagtgtta ttgactattt ggcctcattc atagaagcag tatgtgatga tgagattgtc 300
agagaagcat cgagaaatgg aatgcagcct caatcaccta cacttatage getgtcctca 360 .
tcaaaattta aaactattaa ttttaataac agttcacaat ctattaaaaa ctggagtget 420
caatcaagac gcgaaaatcc agtctacgag tacagaaatc cgatgatatt cgaatataga 480
aattcataca ttcttcageg cgctaatcca caatttggaa atgtaatggg gttgaggtat 540
tatacaacta gtaacacttg tcaaatcgca gettttgact caacatttge tgagaatget 600
cctaataata ctcaacgttt catctataat ggaagactta agagaccaat ttctaatgtg 660

ctaatgaaaa ttgaggctgg tgctcagaac atcagtagtc caacagtcct acctgatceg 720
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DANH MUC TRINH TU
acaaatcaaa caacatggct atttaatcca gtacaagtaa tgaatggaac ttttactatt 780
gagttttata ataatggaca attagttgat atgattagaa acatgggagt agttactgtt 840
agaacttttg attcttatag aataacaatt gatatgatca gaccagcage tatgacacaa 900
tacgttcaga gaacattccc acaaggtggt ccttatccat accaagetge atacatgttg 960
acactcagtg tattagatgc tacaacagaa tctgtcctat gegattcaca ctetgtagac 1020
tattcaattg ttgcaaacat tagaagagac tcagcaatgce cagetggaac agtatttcaa 1080
ccaggatttc catgggaaca gacattatcc aactacactg ttgcetcagga ggataattta 1140
gaaagacttc tactagttgc gtccgtgaag agaatggtga tg 1182
<210> 58
<211> 394
<212> PRT
<213> trinh ty nhén tao

<220>
<223> VP6 phan lap 65

<400> 58
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Glu Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr GIn Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Val Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met GIn Pro Gln Ser
100 105 110

Pro Thr Leu Ile Ala Leu Ser Ser Ser Lys Phe Lys Thr Ile Asn Phe
115 120 125
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Asn Asn Ser Ser GIn Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Arg Asn Pro Met Ile Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu GIn Arg Ala Asn Pro Gln Phe Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Thr Ser Asn Thr Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Phe Ala Glu Asn Ala Pro Asn Asn Thr GIn Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Gln Asn Ile Ser Ser Pro Thr Val Leu Pro Asp Pro
225 230 235 240

Thr Asn GIn Thr Thr Trp Leu Phe Asn Pro Val Gln Val Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Met Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Ser Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr GIn Tyr Val GIn Arg
290 295 300

Thr Phe Pro GIn Gly Gly Pro Tyr Pro Tyr Gln Ala Ala Tyr Met Leu
305 310 315 320

Thr Leu Ser Val Leu Asp Ala Thr Thr Glu Ser Val Leu Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Ile Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu GIn Thr
355 360 365
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Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 59

<211> 1182

<212> ADN

<213> trinh tiu nhén tao

<220>
<223> VP6 phan lap 66

<400> 59
- gatgtgctgt tttcaattge gaagactgtc tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
aatggcaaca catttcatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggectcattt atagaagctg tgtgtgatga cgaaattgtt 300
agagaggcgt caagaaatgg aatgcaacct caatctcetg cacttatage gttatcttca 360
gcaaaattta aéactattaa ttttaacaat agttcacaat ccattaagaa tiggagtget 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgctaatgea caatatggga atgtaatggg getgagatat 540
tacacagcga gtaatgectg tcagattgea gettttgatt caactttage tgaaaatgee 600
cctaatggta ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtaatc caacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtacagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttaattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcage catgacacag 900
tatgtacaaa gactgtttcc acagggtggc ccatatcaac atcaagecge atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

ccaggctttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgc gtctgtgaag agaatggtga tg 1182

<210> 60
11> 394
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DANH MUC TRINH TU
<212> PRT
<213> trinh tu nhén tao

<220>
<223> VP6 phén lép 66

<400> 60
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln Gln
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr Gln Pro Gln Lys Glu Trp Asn Phe GIn Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met GIn Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe A
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr GIn Arg Phe Ile
195 200 205
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DANH MUC TRINH TU
Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr GIn His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu GIn Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala GIn Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 61

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan lap 67

<400> 61 _
gatgtgctgt tctctattge gaagactgte tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacaaacta atgaattgat tagaactttg 120
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aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccgc agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt gacctcatit atagaagetg tgtgtgatga cgaaattgit 300
agagaagcgt caagaaatgg aatgcaacct caatctcctg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtgct 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgccaatgea caatatggga acgtgatggg getgagatat 540
tacacagcta gcaatgcctg tcagattgea gettttgatt caactttage tgaaaatgec 600
cctaatggta ctcaacggtt tatttataat gggagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtactc caacaatact acctgatcca 720
gcaaatcéga caacatggct atttaatcca gtacagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttaattagaa atatgggagt agttactgtt 840
agaacattcg atacgtacag aattacaatt gacatgatta gaccagcagc catgacacag 900
tatgtacaaa gactgtttcc acagggtggc ccatatcaac atcaagecge atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

ccaggctttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttge gtctgtgaag agaatggtga tg 1182

<210> 62

<211> 394

<212> PRT

<213> trinh tu nhén tao

<220>
<223> VP6 phan lép 67

<400> 62
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile GIn GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45
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Gly Ile Gly Thr Gln Pro Gln Lys Glu Trp Asn Phe GIn Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Thr Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro GIn Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125 '

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys GIn Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr GIn Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Thr Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn GIn Thr Thr Trp Leu Phe Asn Pro Val GIn Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285
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DANH MUC TRINH TU
Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro GIn Gly Gly Pro Tyr Gln His Gln Ala Ala Tyr Met Ile
305 - 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu GIn Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 © 390

<210> 63

<211> 1182

<212> ADN

<213> trinh tur nhan tao

<220>
<223> VP6 phéan lap 68

<400> 63
gatgtgctgt tctccattge gaagactgtce tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagctg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcctg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggageget 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgccaatgea caatatggga acgtaatggg getgagatat 540
tacacagcca geaatgcectg tcagattgea gettttgatt caactttage tgaaaatgec 600
cctaatggca ctcaacggtt tatttataat ggaagactta aaagaccgat ttctaatgtg 660

ttgatgaaaa tcgaggeggg tgetccaaac attagtaatc caacaatact acctgatcca 720
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DANH MUC TRINH TU
gcaaatcaga caacatggct gtttaatcca gtgeagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcaac catgacacag 900
tatgtacaaa gactgtttcc acagggtggc ccatatcaac atcaagecge atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

ccaggatttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgc gtctgtgaag agaatggtga tg 1182

<210> 64

<211> 394

<212> PRT

<213> trinh tu nhén tao

<220>
<223> VP6 phan l4p 68

<400> 64
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln Gln
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr GIn Pro GIn Lys Glu Trp Asn Phe Gln Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125
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Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr GIn Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gin Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Thr Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr Gln His GIn Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe GIn Pro Gly Phe Pro Trp Glu Gln Ile
355 360 365
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DANH MUC TRINH TU
Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 65

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan ldp 69

<400> 65
gatgtgetgt tctccattge gaagactgtc tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagctg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcetg cacttatage gttatcttca 360
gcaaaatita agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtgct 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgccaatgea caatatggga acgtaatggg getgagatat 540
tacacagcca geaatgectg tcagattgea gettttgatt caactttage tgaaaatgec 600
cctaatggca ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa tcgaggcggg tgctccaaac attagtaate caacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtgeagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcaac catgacacag 900
tatgtacaaa gactgtttcc acagggtgge ccatatcaac atcaagccgc atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

ccaggatttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgc gtctgtgaag agaatggtga tg 1182

<210> 66
<211> 394
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DANH MUC TRINH TU
<212> PRT
<213> trinh tu nhén tao

<220>
<223> trinh tu VP6 phan lap 69 AA

<400> 66
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile GIn GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr Gln Pro GIn Lys Glu Trp Asn Phe GIn Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val GIn Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr Gln Arg Phe Ile
195 200 205
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DANH MUC TRINH TU
Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn GIn Thr Thr Trp Leu Phe Asn Pro Val GIn Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285 '

Thr Ile Asp Met Ile Arg Pro Ala Thr Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr GIn His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe GIn Pro Gly Phe Pro Trp Glu Gln Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 67

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan lap 70

<400> 67
gatgtgctgt tctecattge gaagactgtc tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattgat tagaactttg 120
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DANH MUC TRINH TU
aatggcaaca cattccatac tggtggaatt gggacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagetg tgtgtgatga tgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcetg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtget 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgccaatgea caatatggga atgtaatggg getgagatat 540
tatacagcca gtaatgectg tcagattgea gettttgatt caactttage tgaaaatgee 600
cctaatggta ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgtg 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtaate taacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtacaaataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aatcacaatt gacatgatta gaccagcagc catgacacag 900
tatgtacaaa gactgtttcc acagggtgge ccatatcaac atcaagecge atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcageaatge cagetggaac agtatttcaa 1080

ccaggttttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttge gtctgtgaag agaatggtga tg 1182

<210> 68

<211> 394

<212> PRT

<213> trinh tu nhén tao

<220>
<223> VP6 phan lap 70

<400> 68
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile GIn GIn
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45
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DANH MUC TRINH TU
Gly Ile Gly Thr Gln Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu GIn Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr Gln Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Leu Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 © 280 285
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DANH MUC TRINH TU
Thr Ile Asp Met lle Arg Pro Ala Ala Met Thr GIn Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr Gln His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 : 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu Gln Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala GIn Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 69

<211> 1182

<212> ADN

<213> trinh ty nhan tao

<220>
<223> VP6 phén lap 71

<400> 69
gatgtgctet tetccattge gaaaactgte tcagatctta agaagaaagt tgtagttggt 60

actatttata caaatgtaga agatataatc caacagacta atgaattaat tagaactttg 120
aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 130
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagetg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcctg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtget 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 480
aattcatata ttcttcagcg tgccaatgca caatatggga atgtaatggg getgagatat 540
tacacagcca gtaatgectg tcagattgea gettttgatt caactttage tgaaaatgee 600
cctaatggta ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgta 660

ttgatgaaaa ttgaggcggg tgctccaaac attagtaatc caacaatact acctgatcca 720
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DANH MUC TRINH TU
gcaaatcaga caacatggct atttaatcca gtacagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcage catgacgcag 900
tatgttcaaa gactgtttcc acagggtggc ccatatcaac atcaagecgc atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

. ccaggctttc catgggaaca gatattatce aactacactg ttgctcagga ggataatita 1140

gaaagacttt tgttagttge gtctgtgaag agaatggtga tg 1182

<210> 70

<211> 394

<212> PRT

<213> trinh ty nhén tao

<220>
<223> VP6 phan lap 71

<400> 70
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln Gln
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr GIn Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro GIn
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gin Ser
100 105 110 ‘

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125
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DANH MUC TRINH TU
Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu GIn Arg Ala Asn Ala Gln Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr GIn Arg Phe Ile
195 200 205

Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn Gln Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr Gln Tyr Val Gln Arg
290 295 300

Leu Phe Pro Gln Gly Gly Pro Tyr Gln His GIn Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu Gln Ile
355 360 365
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DANH MUC TRINH TU
Leu Ser Asn Tyr Thr Val Ala GIn Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 71

<211> 1182

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP6 phan lap 72

<400> 71
gatgtgctgt tctccattge gaaaactgtc tcagatctta agaagaaagt tgtagttget 60

actatttata caaatgtaga agatataatc caacagacta atgaattaat tagaactttg 120
aatggcaaca cattccatac tggtggaatt ggaacacaac ctcagaaaga atggaatttt 180
caactaccac agctaggtac aacacttttg aatttagatg ataactatgt tcaagcaact 240
agaagtatca tcgattattt ggcctcattt atagaagcetg tgtgtgatga cgaaattgtt 300
agagaagcgt caagaaatgg aatgcaacct caatctcetg cacttatage gttatcttca 360
gcaaaattta agactattaa ttttaacaat agttcacaat ccattaagaa ttggagtgct 420
cagtcaagac gtgaaaatcc agtgtatgaa tataaaaatc caatggtgtt tgagtataga 430
aattcatata ttcttcagcg tgccaatgcea caatatggga atgtaatgge getgagatat 540
tacacagcca gtaatgectg tcagattgea gettttgatt caactttage tgaaaatgee 600
cctaatggta ctcaacggtt tatttataat ggaagactta aaagaccaat ttctaatgta 660
ttgatgaaaa ttgaggcggg tgctccaaac attagtaatc-caacaatact acctgatcca 720
gcaaatcaga caacatggct atttaatcca gtacagataa tgaatggaac atttactatt 780
gagttttata ataatgggca gttagttgat ttgattagaa atatgggagt agttactgtt 840
agaacatttg atacgtacag aattacaatt gacatgatta gaccagcagc catgacgcag 900
tatgttcaaa gactgtttcc acagggtggc ccatatcaac atcaagcege atatatgata 960
actcttagta tattggatgc cacaacagaa tcagtcatgt gtgattcaca ttcagtagat 1020
tattcaatcg tcgcaaatgt cagaagagac tcagcaatge cagetggaac agtatttcaa 1080

ccaggctttc catgggaaca gatattatcc aactacactg ttgctcagga ggataattta 1140

gaaagacttt tgttagttgc gtctgtgaag agaatggtga tg 1182

<210> 72
<211> 394
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DANH MUC TRINH TU
<212> PRT
<213> trinh tir nhan tao

<220>
<223> VP6 phén lgp 72

<400> 72
Asp Val Leu Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys
1 5 10 . 15

Val Val Val Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln Gln
20 25 30

Thr Asn Glu Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly
35 40 45

Gly Ile Gly Thr Gln Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro Gln
50 55 60

Leu Gly Thr Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr
65 70 75 80

Arg Ser Ile Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp
85 90 95

Asp Glu Ile Val Arg Glu Ala Ser Arg Asn Gly Met Gln Pro Gln Ser
100 105 110

Pro Ala Leu Ile Ala Leu Ser Ser Ala Lys Phe Lys Thr Ile Asn Phe
115 120 125

Asn Asn Ser Ser Gln Ser Ile Lys Asn Trp Ser Ala GIn Ser Arg Arg
130 135 140

Glu Asn Pro Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg
145 150 155 160

Asn Ser Tyr Ile Leu Gln Arg Ala Asn Ala GIn Tyr Gly Asn Val Met
165 170 175

Gly Leu Arg Tyr Tyr Thr Ala Ser Asn Ala Cys Gln Ile Ala Ala Phe
180 185 190

Asp Ser Thr Leu Ala Glu Asn Ala Pro Asn Gly Thr Gln Arg Phe Ile
195 - 200 205
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DANH MUC TRINH TU
Tyr Asn Gly Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile
210 215 220

Glu Ala Gly Ala Pro Asn Ile Ser Asn Pro Thr Ile Leu Pro Asp Pro
225 230 235 240

Ala Asn GIn Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly
245 250 255

Thr Phe Thr Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile
260 265 270

Arg Asn Met Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile
275 280 285

Thr Ile Asp Met Ile Arg Pro Ala Ala Met Thr GIn Tyr Val Gln Arg
290 295 300

Leu Phe Pro GIn Gly Gly Pro Tyr GIn His Gln Ala Ala Tyr Met Ile
305 310 315 320

Thr Leu Ser Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser
325 330 335

His Ser Val Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala
340 345 350

Met Pro Ala Gly Thr Val Phe Gln Pro Gly Phe Pro Trp Glu Gln Ile
355 360 365

Leu Ser Asn Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu
370 375 380

Leu Val Ala Ser Val Lys Arg Met Val Met
385 390

<210> 73

<211> 33

<212> ADN

<213> trinh tu nhén tao

<220> .
<223> doan moi KSN760 Rota C dao VP4

<400> 73
cyttrmtyay yacttyatyh rmdttdattr dbc 33
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DANH MUC TRINH TU
<210> 74
211> 34
<212> ADN
<213> trinh tu nhén tao

<220>
<223> KSN761 Rota C Forward VP4 primer

<400> 74
atggcgtect cactttatca gearttraty tcac 34

<210> 75

<211> 52

<212> ADN

<213> trinh tu nhén tao

<220> .
<223> doan moi KSN762 Rota C dao VP4

<400> 75
gtgeggecge aagcttttac yttrmtyayy acttyatyhr mdttdattrd be 52

<210> 76

<211> 47

<212> ADN

<213> trinh tu nhén tao

<220>
<223> KSN763 Rota C Forward primer

<400> 76
ggttccgegt ggatcegegt ceteacttta tcagcarttr atytcac 47

<210> 77

<211> 30

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Primer 1 to insert His Tag in pNPL1

<400> 77
atgatgatgc atatgtatat ctccttctta 30

<210> 78

<211> 28

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Primer 2 to insert His Tag in pNPL1

<400> 78
catcatcatg gatccgaatt cgagctec 28
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DANH MUC TRINH TU
<210> 79
211> 32
<212> ADN
<213> trinh tu nhén tao

<220>
<223> Rota C NSP4 FOR for pNPL3

<400> 79
tcatcatcat ggatccatca cctcaaaaac tg 32

<210> 80

<211> 37

<212> ADN

<213> trinh tir nhén tao

<220>
<223> Rota C NSP4 REV for pNPL3 or pNPL1

<400> 80
gtgeggecge aagcetttcat agacaaactt cegtete 37

<210> 81

<211> 35

<212> ADN

<213> trinh tir nhén tao

<220>
<223> Rota C VP4 FOR for pNPL3

<400> 81
tcatcatcat ggatccaggg cgtcctcact ttatc 35

<210> 82

<211> 35

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Rota C VP4 REV for pNPL3 or pNPL1

<400> 82
gtgcggecge aagcttttat aacaccatca ttcte 35

<210> 83

<211> 35

<212> ADN

<213> trinh ty nhén tao

<220>
<223> Rota C VP6 FOR for pNPL3

<400> 83
tcatcatcat ggatccgacg tgctgttttc aattg 35
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DANH MUC TRINH TU
<210> 84
<211> 35
<212> ADN
<213> trinh tur nhén tao

<220>
<223> Rota C VP6 REV for pNPL3 or pNPL1

<400> 84
gtgcggccge aagcttetac atcaccattc tette 35

<210> 85

<211> 32

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Rota C NSP4 FOR for pNPL1

<400> 85
aatgggtcge ggatccatca cctcaaaaac tg 32

<210> 86

<211> 35

<212> ADN

<213> trinh tuy nhan tao

<220>
<223> Rota C VP4 FOR for pNPL1

<400> 86
aatgggtcge ggatccaggg cgtectcact ttatc 35

<210> 87

<211> 35

<212> ADN

<213> trinh tir nhén tao

<220>
<223> Rota C VP6 FOR for pNPL1

<400> 87
aatgggtcge ggatcegacg tgctgtttte aattg 35

<210> 88

<211> 31

<212> ADN

<213> trinh tu nhén tao

<220>
<223> Rota C VP7 FOR for pNPL3

<400> 88
tcatcatcat ggatcegttt gtgcaacatt g 31
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DANH MUC TRINH TU
<210> 89
<211> 35
<212> ADN
<213> trinh tu nhan tao

<220> '
<223> Rota C VP7 REV dbi v6i pNPL3 hogc pNPL14

<400> 89
gtgcggecge aagcttttac gegtatctta geatc 35

<210> 90

<211> 996

<212> ADN

<213> trinh tu nhén tao

<220>

<223> trinh tu VP7: ORF nguyén ven

<220>

<221> dic tinh misc
<222> (781)..(781)
<223> nisa,c, g ort

<400> 90
atggtttgte caacattgta cactgtttge gttatactct geattctttt tatatacact 60

ttactgttta gaaaaatgtt ccacctaatt actgatacat taatcataac tttaataata 120
tctaactgta ttggatggac acatggtcaa atgtttattg atgacatgaa ttataatgga 180
aacgttgaaa tagtcattaa cgctactgat ccattcaatg tagaatctct atgtatatat 240
tttccaaatg ctgttgtagg atcacaagga cctggtcaaa cgaatggeca tttaaatgat 300
ggaaattatg ctcaaacaat tgctacctta tttgagacaa aaggattcce aaaaggctca 360
gtaacactta aaacatacat taéagcttca gattttatta gttcagtaga gatgacttgt 420
tcgtataatg tagttataat acctgatgat ccaaataagt cagaggagat tgaacaaata 480
gcagaatgga ttctgaatgt ttggagatgt gatgatatgg atttaactat ttatacttac 540
gaacaaacag gaatagataa tttgtgggct gettttggtg acgattgtga tatatctgtt 600
tgtccactag acactacaat geatggaatt ggatgttcac ctgcaagtac agaaacatat 660
gaagtattat caaataacac gcaagtagcg ttaattaatg ttgtagataa tgtaaaacac 720
agaattcaaa tgaatactgg tcattgtaag ttaaagaatt gtgtgaaagg cgaagcaaga 780
ntaaatactg caatagtaag aatttcaaag tcatcaagct ttgataattc attgtcacca 840
ttaaataatg gtcaaactac acgatcattt aaaataaacg ctaagaaatg gtggacaata 900
ttttatacaa taattgatta cattaataca attgtacaga caatgactcc tagacatagg 960

gccatttacc cagaaggttg gatgctaaga tacgeg 996
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<210> 91

<211> 332

<212> PRT

<213> ftrinh tu nhén tao

<220>
<223> trinh tw VP7: ORF nguyén ven

<220>

<221> dic tinh misc

<222> (261)..(261)

<223> Xaa c6 thé 12 axit amin xuét hién trong tw nhién bt ky

<400> 91
Met Val Cys Ala Thr Leu Tyr Thr Val Cys Val Ile Leu Cys Ile Leu
1 5 10 15

Phe Tle Tyr Thr Leu Leu Phe Arg Lys Met Phe His Leu Ile Thr Asp
20 25 30

Thr Leu Ile Ile Thr Leu Ile Ile Ser Asn Cys Ile Gly Trp Thr His
35 40 45

Gly GIn Met Phe Ile Asp Asp Met Asn Tyr Asn Gly Asn Val GluIle
50 55 60

Val Ile Asn Ala Thr Asp Pro Phe Asn Val Glu Ser Leu Cys Ile Tyr
65 70 75 80

Phe Pro Asn Ala Val Val Gly Ser Gln Gly Pro Gly GIn Thr Asn Gly
85 90 95

His Leu Asn Asp Gly Asn Tyr Ala Gln Thr Ile Ala Thr Leu Phe Glu
100 105 110

Thr Lys Gly Phe Pro Lys Gly Ser Val Thr Leu Lys Thr Tyr Ile Lys
115 120 125

Ala Ser Asp Phe Ile Ser Ser Val Glu Met Thr Cys Ser Tyr Asn Val
130 135 140

Val Ile Ile Pro Asp Asp Pro Asn Lys Ser Glu Glu Ile Glu Gin Ile
145 150 155 160

Ala Glu Trp Ile Leu Asn Val Trp Arg Cys Asp Asp Met Asp Leu Thr
165 170 175
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Ile Tyr Thr Tyr Glu GIn Thr Gly Ile Asp Asn Leu Trp Ala Ala Phe
180 185 190

Gly Asp Asp Cys Asp Ile Ser Val Cys Pro Leu Asp Thr Thr Met His
195 200 205

Gly Ile Gly Cys Ser Pro Ala Ser Thr Glu Thr Tyr Glu Val Leu Ser
210 215 220

Asn Asn Thr Gln Val Ala Leu Ile Asn Val Val Asp Asn Val Lys His
225 230 235 240

Arg Ile GIn Met Asn Thr Gly His Cys Lys Leu Lys Asn Cys Val Lys
245 250 255

Gly Glu Ala Arg Xaa Asn Thr Ala Ile Val Arg Ile Ser Lys Ser Ser
260 265 270

Ser Phe Asp Asn Ser Leu Ser Pro Leu Asn Asn Gly GIn Thr Thr Arg
275 280 285

Ser Phe Lys Ile Asn Ala Lys Lys Trp Trp Thr Ile Phe Tyr Thr Ile
290 295 300

Ile Asp Tyr Ile Asn Thr Ile Val Gln Thr Met Thr Pro Arg His Arg
305 310 315 320

AlaIle Tyr Pro Glu Gly Trp Met Leu Arg Tyr Ala
325 330

<210> 92

<211> 2208

<212> ADN

<213> trinh tu nhén tao

<220>
<223> VP4 ORF nguyén ven GenBank (M74218)

<400> 92
atggcgtcct cactttatca geagttaatt tcacaaaatt attattctat tggaaacgaa 60

- atattaacag atcaacagac aacagaaact gtagtagatt atgtagatgc tggtaattat 120
acatacgcgc aattaccacc tactaaatgg ggagceacgtg ggacttttaa gtctgeattt 180
aatgtatcaa atataactgg acctcatacg aatacaataa tagaatggag taatttacta 240

aattctaacg gatgggtcat ttatcaaaaa ccggcecaata ctacaaaatt atttaaacat 300
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ggaccagaaa cttataacag taacttggcea geatttgaat tatggtatgg taaagetggt 360
acatcagtta catcagacta ttattcttca ttacagaata atgaaaaaac tgtgacagct 420
acttcagatt cattgatact attttggaat gaaggatcta cagtgttage taataaaaag 480
gtaaatttta gctgggacat gggtggtatg ttaataaaac ctacgagagg caatagagtg 540
gacatctgca tggcaaacat gaatgatttc aatagtagca tatttaattg ggaagaatgg 600
aaacatgaat ttccacgcag tgatgttaat ataaatgtta atatgtatac agattattat 660
cttgcgagtg aagatcctta tactgaactt aaagcactac agcaaccaaa cattacaact 720
tttgagatga aaatgatgaa aataatccgt aatgggtcaa taaacttgaa tgaagtagta 780
agtaaagact cactatggca ggaggtaaga tatgctaggg atataacgtt agagtgtaag 840

atagaatcag aagtagtcaa aggtggteea tggggttatg actacacgag tgtagetttt 900

aaaactgtta atcatacata cacgtatact cgagctggtg aaatagtaaa tgcacatgtt 960
accattagtt ttaataatat gaaagaacga tcatacgggg gttcattacc gactgatttc 1020
aaaataggaa ggtttgatgt aattgatact gatacttata tgtatataga ttattgggac 1080
gattcagaaa ttttcaaaaa tatggtgtat gtgcgtgatt taagtgctaa cattggtggt 1140
ttcttttatt atgctgaaat gtcatattat tttcaaattc ctgtaggtgc acatccagga 1200
ttacattcat caggagtaag atttgtatat gaaagatgtc ttttatcaca acaattcact 1260
gaccaagttg cacttaactc tatgaggttc atatttagag tgacagaatc aaatggttgg 1320
tttatgacat caggtaatat taatactaga cggatagcat caggaactgg atttgcatat 1380
gcagacgggc atacttctca aacagttgga aatattactt tcatatcatt gatcccaagt 1440
aatccaaatt atcagacacc aatagcatca tcaagcacag tcaggatgga tttagaaagg 1500
aagataaatg atttacgtaa tgattttaat cagctagcta attcagtcge attaggtgac 1560
attctatctt tggcaacttc accactaact tttgctaatt tgcttgaate agtgeetget 1620
atcgcttcat cagttaaaga tgttgeaget aatgtaatga aaaaatttag aaacactaaa 1680
atgtitaaaa aagctacaaa agctaaatat agtgagttta ttattggaga tttgttggaa 1740
gatgtaacga atgttgcacg aaattcaaat ggceatgaatt ttgatgacat tacatccget 1800
gtgatggtat caactactaa taaactacaa cttactgacg tagacacact ctcagagatt 1860
gtcgetagat cagetgataa ttttatcect aacagatctt acagaatgat agaagacggt 1920
attgtgtatg aagcaacacc aaaacgaact ttctcatacg atcttacaac attgcaacag 1980
agggaatttg acatagataa gttcatgcga ttggcatcta aatcaccagt aatatctgca 2040

atagtagatt ttgcaacatt aaaggctatg agagaaacat atggtgtagg aacggacgta 2100
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atatacaaat tagtagcctc agatgctcca acgatattat cattcatcga taacaacaat 2160
ccgttgatta aaagtagaat tgaggaacta ttaagacaat gcagatta 2208
<210> 93
<211> 736
<212> PRT
<213> trinh ty nhén tao

<220>
<223> VP4 ORF nguyén ven GenBank (M74218)

<400> 93
Met Ala Ser Ser Leu Tyr Gln GIn Leu Ile Ser Gln Asn Tyr Tyr Ser
1 5 10 15

e Gly Asn Glu Ile Leu Thr Asp Gln Gln Thr Thr Glu Thr Val Val
20 25 30

Asp Tyr Val Asp Ala Gly Asn Tyr Thr Tyr Ala Gln Leu Pro Pro Thr
35 40 45

Lys Trp Gly Ala Arg Gly Thr Phe Lys Ser Ala Phe Asn Val Ser Asn
50 55 60

Ile Thr Gly Pro His Thr Asn Thr Ile Ile Glu Trp Ser Asn Leu Leu
65 70 75 80

Asn Ser Asn Gly Trp Val Ile Tyr Gln Lys Pro Ala Asn Thr Thr Lys
85 90 95

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

Glu Leu Trp Tyr Gly Lys Ala Gly Thr Ser Val Thr Ser Asp Tyr Tyr
115 120 125

Ser Ser Leu Gln Asn Asn Glu Lys Thr Val Thr Ala Thr Ser Asp Ser
130 135 140

Leu Ile Leu Phe Trp Asn Glu Gly Ser Thr Val Leu Ala Asn Lys Lys
145 150 155 160

Val Asn Phe Ser Trp Asp Met Gly Gly Met Leu Ile Lys Pro Thr Arg
165 170 175
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Gly Asn Arg Val Asp Ile Cys Met Ala Asn Met Asn Asp Phe Asn Ser
180 185 190

Ser Ile Phe Asn Trp Glu Glu Trp Lys His Glu Phe Pro Arg Ser Asp
195 200 205

Val Asn Ile Asn Val Asn Met Tyr Thr Asp Tyr Tyr Leu Ala Ser Glu
210 215 220

Asp Pro Tyr Thr Glu Leu Lys Ala Leu GIn Gln Pro Asn Ile Thr Thr
225 230 235 240

Phe Glu Met Lys Met Met Lys Ile Ile Arg Asn Gly Ser Ile Asn Leu
245 250 255

Asn Glu Val Val Ser Lys Asp Ser Leu Trp Gln Glu Val Arg Tyr Ala
260 265 270

Arg Asp Ile Thr Leu Glu Cys Lys Ile Glu Ser Glu Val Val Lys Gly
275 280 285

Gly Gly Trp Gly Tyr Asp Tyr Thr Ser Val Ala Phe Lys Thr Val Asn
290 295 300

His Thr Tyr Thr Tyr Thr Arg Ala Gly Glu Ile Val Asn Ala His Val
305 310 315 320

Thr Ile Ser Phe Asn Asn Met Lys Glu Arg Ser Tyr Gly Gly Ser Leu
325 330 335

Pro Thr Asp Phe Lys Ile Gly Arg Phe Asp Val Ile Asp Thr Asp Thr
340 345 350

Tyr Met Tyr Ile Asp Tyr Trp Asp Asp Ser Glu Ile Phe Lys Asn Met
355 360 365

Val Tyr Val Arg Asp Leu Ser Ala Asn Ile Gly Gly Phe Phe Tyr Tyr
370 375 - 380

Ala Glu Met Ser Tyr Tyr Phe GIn Ile Pro Val Gly Ala His Pro Gly
385 390 395 400

Leu His Ser Ser Gly Val Arg Phe Val Tyr Glu Arg Cys Leu Leu Ser
405 410 415
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GIn GIn Phe Thr Asp GIn Val Ala Leu Asn Ser Met Arg Phe Ile Phe
420 425 430

Arg Val Thr Glu Ser Asn Gly Trp Phe Met Thr Ser Gly Asn Ile Asn
435 440 445

Thr Arg Arg Ile Ala Ser Gly Thr Gly Phe Ala Tyr Ala Asp Gly His
450 455 460

Thr Ser Gln Thr Val Gly Asn Ile Thr Phe Ile Ser Leu Ile Pro Ser
465 470 475 480

Asn Pro Asn Tyr Gln Thr Pro Ile Ala Ser Ser Ser Thr Val Arg Met
485 490 495

Asp Leu Glu Arg Lys Ile Asn Asp Leu Arg Asn Asp Phe Asn Gln Leu
500 505 510

Ala Asn Ser Val Ala Leu Gly Asp Ile Leu Ser Leu Ala Thr Ser Pro
515 520 525

Leu Thr Phe Ala Asn Leu Leu Glu Ser Val Pro Ala Ile Ala Ser Ser
530 535 540

Val Lys Asp Val Ala Ala Asn Val Met Lys Lys Phe Arg Asn Thr Lys
545 550 555 560

Met Phe Lys Lys Ala Thr Lys Ala Lys Tyr Ser Glu Phe Ile Ile Gly
565 570 575

Asp Leu Leu Glu Asp Val Thr Asn Val Ala Arg Asn Ser Asn Gly Met
580 585 590

Asn Phe Asp Asp Ile Thr Ser Ala Val Met Val Ser Thr Thr Asn Lys
595 600 605

Leu Gln Leu Thr Asp Val Asp Thr Leu Ser Glu Ile Val Ala Arg Ser
610 615 620

Ala Asp Asn Phe Ile Pro Asn Arg Ser Tyr Arg Met Ile Glu Asp Gly
625 630 635 640

Ile Val Tyr Glu Ala Thr Pro Lys Arg Thr Phe Ser Tyr Asp Leu Thr
645 650 655
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Thr Leu GIn GIn Arg Glu Phe Asp Ile Asp Lys Phe Met Arg Leu Ala
660 665 670

Ser Lys Ser Pro Val Ile Ser Ala Ile Val Asp Phe Ala Thr Leu Lys
675 680 685

Ala Met Arg Glu Thr Tyr Gly Val Gly Thr Asp Val Ile Tyr Lys Leu
690 695 700

Val Ala Ser Asp Ala Pro Thr Ile Leu Ser Phe Ile Asp Asn Asn Asn
705 710 715 720

Pro Leu Ile Lys Ser Arg Ile Glu Glu Leu Leu Arg GIn Cys Arg Leu
725 730 735

<210> 94

<211> 2229

<212> ADN

<213> trinh tu nhén tao

<220>
<223> thé dung hop ba thanh phin gbm Rota C NSP4-VP4-VP6

<400> 94
atcacctcaa aaactgtgat tgaaagattt aaaactgaaa acaatactaa tgatcaaage 60

ggtaatattc atgaagaata tgaagaggta atgaaacaaa tgcgtgagat gaaaattcat 120
ttgactgcgc tatttaataa tatacacaaa gataatatgg agtggaggat gagtgaatca 180
attcgcagag aaaagaaacg tgaaatgaaa gcgaatacag ccgagaatgt aattaaaaat 240
gatgtaaata atgttaacat atgtgatacg tcaggactgg agacggaagt ttgtctaagg 300
gegteeteac tttatcagea attaatctca caaaattatt attcaactgg taatgaaatt 360
ttgttggata gacagactac cagaaccact aaagattacg tagaagctgg aaattataca 420
tatgctcaat taccaccaac ggagtgggga geagggtcaa cctttgaate tacattcaaa 480
tcatcaaata taactggtcc acacaataac acagtcattg aatggagtaa tttaatgaat 540
tctgatattt ggttattgta tcaaaaacca ttggatataa ctgcaccaat cagattatta 600
aaacatggac cggaaaatca tgctgatgta geagcttttg aattatggta tggtaaagct 660
ggtcataccg tgacatcaat atattattca gcaatatcta atcctaataa tactgttacg 720
ttaacgtcgg attcattagt tctattttgg aacgaaggtc aaacgatact ggatacaaag 780
acagtcaatt ttaattggaa tatgggtggt atattagtta gaccgtcaag aggtacacgt 840
gtggacattt gtatgtctga tatggacaat acagatggta ctaattttaa ttggattcaa 900

tggaagcatg agttcccecg tagtagtagt aatgetaatg ttagtatgta tgttgaatat 960
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tatctagcaa gtagtgatcc ataccatgaa ctcaaagagt tgcaaagacc agcagtaaca 1020
actataaata tgagaatgat ggtgttagac gtgctgtttt caattgcaaa gactgtttca 1080
gatctcaaga agaaagttgt agttggtact atttatacaa atgtagaaga tataattcaa 1140
cagactaacg aattgattag aactttaaat ggcaacacat tccatactgg tggaattgga 1200
acacaacctc aaaaagaatg gaactttcag ctaccacagc taggtacaac actcttgaat 1260
ttggatgata actatgttca agcaactaga agtattattg attacttagc ctcattcata 1320
gaagcagtgt gtgatgacga aattgttaga gaagcegtcaa gaaatggaat gecaacctcaa 1380
tccectgcat ttatagcatt atcttcatca aaatttaaga ctattaattt taacaatagt 1440
tcgcaatcca ttaaaaattg gagtgctcaa tcaagacgtg agaatccagt ttatgaatac 1500
aaaaatccga tggtatttga atatagaaat tegtacatte ttcagegtge taatgcacaa 1560
tttgggaacg taatgggact gagatattac acagccagea atgtctgtca gattgeaget 1620
tttgattcaa ctettgetga aaatgctect aatggegete aacggtttat ctataatgga 1680
agacttaaga gaccaatttc taatgtgttg atgaaaattg aagcaggegc tccaaatatt 1740
aataatccaa caatactacc tgatccagca aaccaaacta catggttatt taatccagtg 1800
cagataatga atggaacgtt cactattgaa ttttacaaca atggacaatt ggtcgatttg 1860
attagaaata tgggagtggt tactgttaga acgtttgata catacagaat tacaattgat 1920
atgattagac cagcagccat gacacagtat gtacaaagac tgttcccaca aggtggecca 1980
tatcaacatc aagctgcata tatgatgaca cttagtatat tagatgctac aacagaatca 2040
gttatgtgcg attcacattc agtagactat tcaattgttg caaatgtcag aagagattca 2100
gcgatgecag ctggaacagt atttcageca ggctttccat gggaacagac gtatccaac 2160
tacactgttg ctcaggaaga caatttagaa agacttttat tggttgegtc tgtgaagaga 2220
atggtgatg 2229
<210> 95
<211> 743
<212> PRT
<213> trinh tu nhén tao

<220>
<223> Triple fusion Rota C NSP4-VP4-VP6

<400> 95

Ile Thr Ser Lys Thr Val Ile Glu Arg Phe Lys Thr Glu Asn Asn Thr
1 5 10 15
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Asn Asp Gln Ser Gly Asn Ile His Glu Glu Tyr Glu Glu Val Met Lys
20 25 30

GlIn Met Arg Glu Met Lys Ile His Leu Thr Ala Leu Phe Asn Asn Ile
35 40 45

His Lys Asp Asn Met Glu Trp Arg Met Ser Glu Ser Ile Arg Arg Glu
50 55 60

Lys Lys Arg Glu Met Lys Ala Asn Thr Ala Glu Asn Val Ile Lys Asn
65 70 75 80

Asp Val Asn Asn Val Asn Ile Cys Asp Thr Ser Gly Leu Glu Thr Glu
85 90 95

Val Cys Leu Arg Ala Ser Ser Leu Tyr Gln GIn Leu Ile Ser GIn Asn
100 105 110

Tyr Tyr Ser Thr Gly Asn Glu Ile Leu Leu Asp Arg Gln Thr Thr Arg
115 120 125

Thr Thr Lys Asp Tyr Val Glu Ala Gly Asn Tyr Thr Tyr Ala Gln Leu
130 135 140

Pro Pro Thr Glu Trp Gly Ala Gly Ser Thr Phe Glu Ser Thr Phe Lys
145 150 155 160

Ser Ser Asn Ile Thr Gly-Pro His Asn Asn Thr Val Ile Glu Trp Ser
165 170 175

Asn Leu Met Asn Ser Asp Ile Trp Leu Leu Tyr Gln Lys Pro Leu Asp
180 185 190

Ile Thr Ala Pro Ile Arg Leu Leu Lys His Gly Pro Glu Asn His Ala
195 200 205

Asp Val Ala Ala Phe Glu Leu Trp Tyr Gly Lys Ala Gly His Thr Val
210 215 220

Thr Ser Ile Tyr Tyr Ser Ala Ile Ser Asn Pro Asn Asn Thr Val Thr
225 230 235 240

Leu Thr Ser Asp Ser Leu Val Leu Phe Trp Asn Glu Gly Gln Thr Ile
245 250 255
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Leu Asp Thr Lys Thr Val Asn Phe Asn Trp Asn Met Gly Gly Ile Leu
260 265 270

Val Arg Pro Ser Arg Gly Thr Arg Val Asp Ile Cyé Met Ser Asp Met
275 280 285

Asp Asn Thr Asp Gly Thr Asn Phe Asn Trp Ile Gln Trp Lys His Glu
290 295 300

Phe Pro Arg Ser Ser Ser Asn Ala Asn Val Ser Met Tyr Val Glu Tyr
305 310 315 320

Tyr Leu Ala Ser Ser Asp Pro Tyr His Glu Leu Lys Glu Leu Gln Arg
325 330 335

Pro Ala Val Thr Thr Ile Asn Met Arg Met Met Val Leu Asp Val Leu
340 345 350

Phe Ser Ile Ala Lys Thr Val Ser Asp Leu Lys Lys Lys Val Val Val
355 360 365

Gly Thr Ile Tyr Thr Asn Val Glu Asp Ile Ile Gln GIn Thr Asn Glu
370 375 380

Leu Ile Arg Thr Leu Asn Gly Asn Thr Phe His Thr Gly Gly Ile Gly
385 390 395 400

Thr GIn Pro Gln Lys Glu Trp Asn Phe Gln Leu Pro Gln Leu Gly Thr
405 410 415

Thr Leu Leu Asn Leu Asp Asp Asn Tyr Val Gln Ala Thr Arg Ser Ile
420 425 430

Ile Asp Tyr Leu Ala Ser Phe Ile Glu Ala Val Cys Asp Asp Glu Ile
435 : 440 445

Val Arg Glu Ala Ser Arg Asn Gly Met GIn Pro GIn Ser Pro Ala Phe
450 455 460

Ile Ala Leu Ser Ser Ser Lys Phe Lys Thr Ile Asn Phe Asn Asn Ser
465 470 475 480

Ser Gln Ser Ile Lys Asn Trp Ser Ala Gln Ser Arg Arg Glu Asn Pro
485 490 495
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Val Tyr Glu Tyr Lys Asn Pro Met Val Phe Glu Tyr Arg Asn Ser Tyr
500 505 510

Ile Leu Gln Arg Ala Asn Ala GIn Phe Gly Asn Val Met Gly Leu Arg
515 520 525

Tyr Tyr Thr Ala Ser Asn Val Cys Gln Ile Ala Ala Phe Asp Ser Thr
530 535 540

Leu Ala Glu Asn Ala Pro Asn Gly Ala Gln Arg Phe Ile Tyr Asn Gly
545 550 555 560

Arg Leu Lys Arg Pro Ile Ser Asn Val Leu Met Lys Ile Glu Ala Gly
565 570 575

Ala Pro Asn Ile Asn Asn Pro Thr Ile Leu Pro Asp Pro Ala Asn Gln
580 585 590

Thr Thr Trp Leu Phe Asn Pro Val Gln Ile Met Asn Gly Thr Phe Thr
595 600 605

Ile Glu Phe Tyr Asn Asn Gly Gln Leu Val Asp Leu Ile Arg Asn Met
610 615 620

Gly Val Val Thr Val Arg Thr Phe Asp Thr Tyr Arg Ile Thr Ile Asp
625 630 635 640

Met Ile Arg Pro Ala Ala Met Thr GIn Tyr Val GIn Arg Leu Phe Pro
645 650 655

Gln Gly Gly Pro Tyr Gln His GIn Ala Ala Tyr Met Met Thr Leu Ser
660 © 665 670

Ile Leu Asp Ala Thr Thr Glu Ser Val Met Cys Asp Ser His Ser Val
675 680 685

Asp Tyr Ser Ile Val Ala Asn Val Arg Arg Asp Ser Ala Met Pro Ala
690 695 700

Gly Thr Val Phe GIn Pro Gly Phe Pro Trp Glu GIn Thr Leu Ser Asn
705 710 715 720

Tyr Thr Val Ala Gln Glu Asp Asn Leu Glu Arg Leu Leu Leu Val Ala
725 730 735
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740

<210> 96

<211> 34

<212> ADN

<213> trinh tir nhan tao

<220> ‘
<223> doan mdi NSP4 xuéi

<400> 96
aagtgaggac geccttagac aaacttcegt ctee

<210> 97

<<211> 19

<212> ADN

<213> trinh ty nhan tao

<220>
<223> VP4 Forward primer

<400> 97
agggcgtcct cactttatce

<210> 98

<211> 31

<212> ADN

<213> trinh ty nhén tao

<220> .
<223> doan moi VP4 nguoc

<400> 98
tgaaaacagc acgtctaaca ccatcattct ¢

<210> 99

<211> 20

<212> ADN

<213> trinh tuy nhén tao
<220> .

<223> doan mo6i VP4 xubi
<400> 99

gacgtgctgt tttcaattgc
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34

19

31

20
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