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(54) PHUONG PHAP SAN XUAT HAT TUONG TU VIRUT (VLP) O THUC VAT VA

HAT TUONG TU' VIRUT PUQC SAN XUAT BANG PHUONG PHAP NAY
(57) Sang ché dé cap dén phuong phap san xuat hat tuong tu virut (virus like particle -
VLP) & thuc vat, va che pham bao gdm VLP duoc tao ra. Phuong phap bao gom budc dua
vao axit nucleic bao gom vung diéu hoa hoat hoa & thuc vat va duge lién két hiéu qua véi
trinh tu nucleotit thé kham ma hoéa, theo thir ty, viing ngoai bao tir protein bé mit ba don
phan cua virut hodc doan cta chung, dugc dung hop vao ving xuyén mang hoic dudi té
bao chit cam, vao thuc vat hodc bd phan cua thuc vat, vung ngoai bao 1a tir protein bé mat
ba don phan cua virut khong phai & bénh ciim va khac loai vé ving xuyén mang va dudi té
bao chit cam. Thuc vat hodc bd phan cua thuc vat dugc u dudi cac diéu kién cho phép su
biéu hién axit nucleic, nho d6 tao ra VLP. VLP duoc san xuat bang phuong phap nay ciing
duoc dé xuét.
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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén viéc san xuét protein virut thé kham & thuc vét. Cu thé hon,
sang ché ciing d& cap dén viéc san xuét hat twong tw virut bao gdm protein virut thé
kham & thuc vat.

Tinh trang k¥ thuit ciia sang ché

Viée tiém ching tao ra sy bao vé chdng lai bénh gy ra bai chéit twong tu bang
cach 1am ting su phong thu ciia ddi twong dbi voi bénh nhidém trung. Thong thudng,
viéc nay c6 thé duogc tién hanh théng qua viée sir dung cac dang séng duoc giam doc
luc hodc dang duoc bat hoat hoan toan cia céc chat 1ay nhiém dudi dang chat khang
nguyén. Dé tranh mébi nguy hiém khi st dung virut nguyén ven (nhu virut chét hodc
virut dugc gidm doc luc) duédi dang vacxin, protein virut tai tb hop, vi du céc duéi don
vi, tiry theo dang vacxin. Cé peptit va vacxin du6i don vi déu phu thudc vao nhiéu gidi
han ¢6 hiéu qua. Vacxin dudi don vi c6 thé thé hién tinh gdy mién dich kém, do su gép
nép khong dung, trinh dién khang nguyén kém, hodc céc sai khac vé thanh phin
carbohydrat va lipit. VAn dé chinh 1a sy khé khan khi dam bao thé ciu tao ctia protein
duogc thiét ké bat chude protein ciia khdng nguyén trong mdi trudng ty nhién cia
ching. Ta dugc thich hop va, trong trudng hop peptit, protein chit mang, phai dugc sir
dung dé 1am ting d4ap ung mién dich. Ngoai ra vacxin nay gy ra dap tng thé dich chu
yéu, va do d6 ¢6 thé khong gay ra tinh mién dich hiéu qua. Vacxin dudi don vi thuong
khong hiéu qua dbi voi bénh trong d6 virut bi bét hoat hoan toan c6 thé chirng minh
tao ra dugc su bao vé.

Céc hat tuong tu virut (Virus-like particles - VLPs) 1a dbi tugng dugce lya chon
¢6 hiu qua ca trong cac ché pham gay mién dich. Cac VLP rat giéng v6i virion trudng
thanh, nhung chung khong chtra vat 1i€u hé gen virut. Do d6, VLP khong ti ban trong
tu nhién, 1am cho chung an toan khi st dung lam vacxin. Ngoai ra, VLP c6 thé duge
thiét ké dé bidu hién glycoprotein virut trén bé mat ciia VLP, 13 thé cdu tao sinh Iy tu
nhién nhét cua chung. Ngoai ra, do VLP gidng véi virion nguyén ven va la ciu trac hat
da tri, VLP c6 thé c6 hiéu qua trong viéc gy ra su trung hoa céc khang thé véi

glycoprotein hon so v&i khang nguyén protein vo ngoai.
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VLP cho hon ba muoi virut khac nhau duogc tao ra trong hé théng sau bo va dong
vat ¢ v voi muc dich vacxin (Noad, R. va Roy, P., 2003, Trends Microbiol 11: 438-
44). Céac nghién ctru khac nhau da chimg minh ring protein cim tai tb hop tu lap rap
thanh VLP trong canh trudong té bao st dung plasmit biéu hién & dong vat c6 vii hoic
vecto baculovirut (vi du Gomez-Puertas va cong su, 1999, J. Gen. Virol, 80, 1635-
1645; Neumann va cdng su, 2000, J. Virol., 74, 547-551; Latham va Galarza, 2001, J.
Virol., 75, 6154-6165).

Gomez-Puertas va cong su (1999, J. Gen. Virol., 80, 1635-1645) ching minh su
tao thanh hiéu qua cia VLP ciim phu thudc vao sy biéu hién cic mic protein virut.
Neumann va cdng su (2000, J. Virol., 74, 547-551) thiét 1ap hé thong trén co sé
plasmit biéu hién & dong vat c6 vu dé tao ra cac hat tuong ty virut cim lay nhiém toan
bo tr cADN duoc tach dong. Latham va Galarza (2001, J. Virol., 75, 6154-6165)
thong bédo su tao thanh VLP cum trong té bao siu bo bi nhiém baculovirut tai td hop
biéu hién ddng thoi cac gen HA, NA, M1, va M2. Nghién cttu nay chiing minh rang
protein virion cim tw lip rap dua trén su biéu hién ddng thoi trong cac té bao sinh vt
nhan chudn va protein nén M1 can thiét cho su san xuét VLP.

Trong mot sb hé théng biéu hién khac nhau, bao gém baculovirut, virut bénh dau
mua, t& bao rudi giém (DS-2), t& bao Vero va té bao trAn ndm men, su biéu hién cua
Pr¥5&€ iy virut gdy suy gidm mién dich & nguoi (human immunodeficiency virus -
HIV) dan dén sy 1ap rap va giai phong hat twong ty virut (virus-like particles - VLPs),
twong tu v6i hinh thai hoc ctia virion HIV chua truong thanh (duge xem xét bdi Deml
va cong su, 2005, Molecular Immunology 42: 259-277).

Protein v6 ngoai HIV gpl160 c6 thé dugc két hop thanh VLP ¢6 ngudn gbc tir
Gag. Tuy nhién, chi s6 luong han ché protein vé ngoai duoc két hop khong ké sy biéu
hién cao cta Pr>#€ Wang va cOng su chi ra rang su thay thé ving xuyén mang va
ving dudi té bao chat (TM/CT) ctia protein vé ngoai HIV bang cac ving protein vo
ngoai virut khac, bao gdm hemagglutinin cim dén dén 1am tang su két hop clia protein
v6 ngoai thanh VLP ¢6 ngudn gdc tir Pr33&¢ (Journal of Virology, 2007, 81: 10869-
10878). Protein vo ngoai HIV thé kham bao gdm HA TM/CT ciing dugc thé hién dugc
két hop thanh VLP ¢6 ngudn gbc tir M1 & bénh cim khi dugc biéu hién dong thoi
trong cac té bao sdu bo bang cach st dung hé théng biéu hién baculovirut

(W02008/005777).



32205

Su thdm nhap cua virut cim vao té bao phu thudc vao quy trinh nhép bao do thu
thé phu thuéc HA. Chu trinh nhiém virut cam dugc bit ddu bang cach gan protein HA
b& mit virion vao thu thé té bao cha axit sialic (glycoprotein va glycolipit). Protein
neuraminidaza (neuraminidase-NA) do viéc xir Iy thu thé axit sialic. Trong cac gi6i
han axit cia hat co quan ngi bao dugc tiép nhén chira virion cim, protein HA trai qua
cac thay ddi vé thé cdu tao dan dén su dung hop ciia virut va mang té bao, virut khong
boc, va sy gidi phong qua trung gian M2 cua protein M1 tur ribonucleoprotein
(ribonucleoproteins - RNPs) ¢6 lién quan dn nucleocapsit, di trii vao nhan té bao dé
tdbng hop ARN virut. Latham va Galarza, 200, J. Virol. 75,6154- 6165) dua ra sy tao
thanh VLP bénh ciim trong té bao sdu bo bi nhiém baculovirut tai td hop biéu hién
déng thoi cac gen HA, NA, M1, va M2. Ngoai ra, Gomez-Puertas va cong su, 2000, J
Virol. 74, 11538-11547) chi ra ring, ngoai hemagglutinin (hemaglutinin - HA), protein
nén (M1) cua virut cam can thiét cho nay chdi cia VLP tir cac t& bao sau bo. Tuy
nhién, Chen va cong su (2007, J. Virol. 81, 7111-7123) chi ra réng M1 khong can thiét
ddi v6i su tao thanh VLP.

Co ché nay chdi dugc mo ta nhiéu nhit sir dung con duong phéan loai protein
khong bao (vacuolar protein sorting - VPS) ctia vét chu (xem Chen va Lamb, Virology
372, 2008). Nhiéu virut duge bao ngoai duoc chi ra dé tuong tac véi protein trong con
dudng VPS, can dén tac dung cia phtic hop phan loai chét chua trong hdng cu noi thé
can thiét cho cac phiic hop protein van chuyén (ESCRT) (xem Bang I trong Chen va
Lamb 2008). Ving protein tong hgp mudn twong téc véi protein trong con dudng VPS
duoc tim thdy trén protein 151 va protein nén cta virut, va do d6 sy nay chdi phu thudce
VPS cén thiét cho sy c6 mit cia protein nén hoic protein 13i. Su palmitoyl hoa duoi té
bao chat cia HA cum can thiét cho su nay chdi nhung co ché ctia n6 khong duge hiéu
r3 va bao gdm cac ving protein bé miat khéac c6 lién quan. Cac yéu cau t6i thiéu dé 1am
nay chdi chua duoc biét dén va su c6 mit ciia viing ngoai bao (ectodomain) trong quy
trinh khoéng dugc loai trir. Ngoai ra, duong VPS & thuc vét chua duoc hiéu rd (xem
Schellmann S., va Pimpl P., Current Op Plant Biol 12:670-676, 200).

Su nay chdi ciia bénh cam da biét doc lap voi duong VPS. Su nay chdi clia virut
cim bao gdm dudng Rab11 (Bruce va cong su, J. Virol 84:5848-5859, 2010). Protein
Rab 12 té bao dang méc GTPaza dugc dinh vi tai bé mat cua tai van chuyén bén trong

té bao, va chung co lién quan dén sy tao thanh tai tr co thé cia nguoi cho, sy vén
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chuyén, su tiép gidp va dung hop véi co thé clia ngudi nhan (Vazquez-Martinez va
Malagon Frontiers in Endocrinology 2:1-9, 2011). Céc thanh phan cta duong Rabll
duoc nhan biét & thuc vat. Tuy nhién, cac thanh phﬁn van chuyén ¢ thuc vat duoc tién
trién din dén cac dic tinh dic biét trong hé thdng ndi mang & thuc vat, bao gom vi du
khong bao chuyén dung va 16n, su di chuyén nhanh cac chong Golgi va co quan duy
nhét cta cac bo phan c6 chét chua trong héng clu ndi thé, va sd luong 16n cac Rab
GTPaza (Rojo E., va Deneke J., Plant Phys 147:1493-1503, 2008). Hat cum hodc su
nay chdi cua virut phu thuéc vao Rab11 (Bruce va cong su, J. Virol 84:5848-5859,
2010) nhung protein hodc ving protein twong tac véi cic protein dugc két hop véi
Rab11 hodc Rab11 khong duoc nhan biét. Tuy nhién, ving rat nho hodc ving cia HA
¢6 thé can thiét cho quy trinh nay chdi va su san xuit VLP chua dugc biét dén.

O thuc vat, HIV Pros€e tich lily & muirc vo cing thip néu khong duoc thiét ké dé
tich tu trong luc lap (Meyers va cdng su, 2008, BMC Biotechnology 8:53; Scotti va
cong su, 2010, Planta 229: 1109-1122). Su tich tu trong luc lap, tuy nhién, ¢6 thé
khéng thich hop véi su két hop cla protein vo ngoai HIV duge gap nép chinh xac do
su truéng thanh va gp nép cla protein v ngoai can dén cac bién ddi sau dich ma dic
trung cho con dudng bai tiét. Rybicki va cong su (2010, Plant Biotechnology Journal
8: 620-637) luu ¥ rang “...dudng nhu chwa co ai biéu hién thanh cong toan bo protein
HIV Env gp160 hodc thdm chi ca phan chinh ctia protein nay, & thuc vat véi hidu suat
thich hop...”.

Virut bénh dai (rabies virus - RV) 1a thanh vién trong ho Rhabdoviridae. Gidng
nhu hau hét céc thanh vién trong ho nay, RV khong dugc phan doan, virut ARN sg¢i
4m ma ma hé gen clia n6 danh cho ndm protein virut: ARN polymeraza phu thudc
ARN (L); nucleoprotein (N); protein dugc phosphoryl hoéa (P); protein nén (M) duoc
dinh vi trén mat trong cla vé ngoai cla protein virut; va glycoprotein bé mit ngoai
(G). Dietzschold B va cong su (1991), Crit. Rev. Immunol. 10: 427-439.

Vacxin bénh dai trén co s nudi cay té bao han ché su phat trién cac ching bi bét
hoat cia virut trong canh truong té bao. Vacxin nay bao gdm virut dugc phét trién
trong canh trudng té bao. Cac hudéng tiép can cong nghé sinh hoc hién nay nhim muc
dich biéu hién gen protein mang cla virut bénh dai dé phat trién protein tai t6 hop an
toan c6 thé duoc chuyén thanh vacxin hoat hoa. Su biéu hién 4n dinh cua glycoprotein

virut bénh dai duoc chi ra trong té bao trimg chudt déng Trung Qudc (Burger va cong
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su, 1991). Thu duoc protein dugc glycosyl hda, du do dai cua 67 K dugc di tra dong
thoi bang G-protein dugc phan I4p tir cac té bao bi nhiém virut.

WO/1993/001833 dua ra viéc san xuat hat tuong tu virut (virus like particles-
VLPs) trong hé théng biéu hién baculovirut chita hé gen ARN bao gbm ving 3' va
vung dém bao quanh bdi vo protein M bénh dai va protein M1 bénh dai. VLP cling
bao gdm vo ngoai lipit ciia protein G bénh dai.

Virut gdy bénh thiy dau (Varicella Zoster virus - VZV), da duoc biét dén duéi
dang virut herpes 3 & nguoi (HHV-3), 1a thanh vién trong phén ho virut alphaherpes
thudc ho Herpesviridae cua virut. VLP biéu hién glycoprotein hodc protein vo dugc
tao ra trude dy tir cac thanh vién trong ho virut herpes khac nhau. Hat nhe (hat L) bao
gém protein vo dugc bao ngoai, thu dugc tir cac té bao bi nhiém virut bénh vién da do
virus herpes simplex typ 1 (herpes simplex virus type 1 - HSV-1), virut herpes & ngua
typ 1 (equine herpesvirus type 1 - EHV-1), hodc virut bénh dai gia (McLauchlan va
Rixon (1992) J. Gen. Virol. 73: 269-276; don xin cip Patent M§ S6 5384122). Loai
VLP khéc nhau, duoc goi 1a cac hat dugc bao ngoai tai ban ADN tién virut (pre-viral
DNA replication enveloped particles - PREPs), c6 thé dugc tao ra tir cac té bao bi
nhiém HSV-1 véi su ¢6 mit cia chét trc ché su tai ban ADN virut. Hat L tuong tu véi
PREP vé mat ciu tric, nhung chira ché pham protein riéng biét (Dargan va cdng su
(1995) J. Virol. 69: 4924-4932; Patent M§ S6 5994116). VLP lai biéu hién cac doan
protein gE tt VZV dugc san xuét bang k¥ thuat sir dung protein p1 dugc ma hoa bang
gen nhay Ty & ndm men (Garcia-Valcarcel va cong su (1997) Vaccine 15: 709-719;
Welsh va cong su (1999) J. Med. Virol. 59: 78-83; Patent M§ S6 6060064). US
2011/0008838 md ta VLP thé kham bao gdm it nhat mét protein VZV, nhung khong
bao gdm protein Ty & ndm men. VLP thé khiam bao gdm protein 15i virut nhw M1 bénh
cam hodc protein M bénh dich ta ga va it nhit mét protein virut gy bénh thiy dau
(varicella zoster virus - VZV).

Su lan rong ctia coronavirut (CoV) dugc tién héa gin day gy ra mbi de doa toan
cau ctia bénh dich 16n hoi chimg cip tinh ning (severe acute respiratory syndrome -
SARS) vao nam 2003 (Kuiken, T. va cong su, 2003, Lancet 362: 263-270). Nhu véi
coronavirut khic, SARS-CoV c¢6 hinh thai hoc cua cac hat bao ngoai v6i hinh chiéu
ngoai bién dién hinh, dugc goi 1a “vanh” hodc “nhanh,” bao quanh bé mat cla 15i virut

(Ksiazek, T. G. va cong su, 2003 , N Engl J Med 348: 1953-1966; Lin, Y. va cOng su,
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2004, Antivir Ther 9: 287-289). Ngoai 15i hat coronavirut 1a 16p vé ngoai lipit chu yéu
chira ba protein mang, protein M (mang) ddi dao nhét, protein E (v6 ngoai) nhé, va
protein S (nhanh). Tam phén ddng nhit cua protein S néi chung tao thanh vanh duge
dé clp 0 trén, cé lién quan dén su lién két cua virut véi thu thé vat chu, su dung hop
mang v6i sy tiép nhan virut, sy lan rong tlr té bao dén té bao va tinh huéng kich thich
md cua coronavirut.

Hé théng biéu hién baculovirut dugc sir dung dé tao ra VLP SARS (Ho, Y. va
cong su, 2004, Biochem Biophys Res Commun 318: 833-838; Mortola, E. va Roy, P.,
2004, FEBS Lett 576: 174-178). Tuy nhién, do cac khac biét vé& ban chét giita té bao
sau bo va té bao dong vat co6 vu, VLP duoc lép rdp trong té bao sau bd (SF9) thé hién
kich thu6e duong kinh bang 110nm, 16n hon nhiéu so v6i 78nm virion SARS-CoV x4c
thuc (Lin, Y. va cdng sy, 2004, va Ho, Y. va cong su, 2004). Ngoai ra, tinh gy mién
dich cia SARS-VLP trén co s¢& té bao sdu bo gitt lai khong dugc nghién ctru. Nha
nghién ctru khic cling cb ging st dung hé théng biéu hién dong vat c6 vii dé tao ra
VLP SARS (Huang, Y. va cong su, 2004, J Virol 78: 12557-65). Tuy nhién, sy gidi
phong ngoai bao cia VLP khong ¢6 hiéu qua, va hiéu suit cia VLP khong théa man.
Vi du WO/2005/035556 md ta hé¢ théng tao thanh cac hat tuong tu virut SARS-CoV
(SARS-CoV-virus-like particles - SARS-CoV-VLPs) bao gbdm mot hodc nhiéu vecto
tai to hop biéu hién protein SARS-CoV E, protein SARS-CoV M, va protein SARS-
CoV S & té bao dong vit c6 vi.

Su tao thanh cac VLP, trong hé thdng bat ky, cac vi tri yéu cdu dang ké vé cau
tric clia cac protein - thay dbi su trai rong ctia protein khong c6 nhiéu tac dung d6i véi
su biéu hién cta chinh polypeptit, tuy nhién céc nghién ctu vé ciu truc khong chung
minh dugc hi€u qua cta céc bién d6i nay dbi vé6i su tao thanh cia cac VLP. Su két hop
clia cac ving va cau tric khic nhau cta protein dugc tién hoa bang virut va khong thé
c4i thién thanh cac bién d6i twong tu ma khong 1am gidm su tao thanh VLP.

Dé cai thién VLP dudi dang vacxin lya chon hé théng biéu hién khac bén canh té
bao sdu bo va dong vat c6 vii can dugc khao sét. Do d6 can phai danh gid kha ning cla
hé théng bidu hién ¢ thyc vt dé tao ra protein VLP thé kham. Cu thé 14, cin phai nhan
biét s6 luong rat it cac protein virut sé 1ap rép thanh VLP va dé danh gid hinh thai hoc
va tinh gdy mién dich ctia cdc VLP.
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Ban chét k§ thuét ciia sang ché

Sang ché @ cap dén viéc san xuét protein virut thé kham & thuc vat. Cu thé hon,
sang ché ciing @& cap dén viéc san xuit hat tuong tu virut bao gdm protein virut thé
kham & thuc vat.

Sang ché @& xuat phuong phép san xuét hat tuong tu virut (virus like particle -
VLP) & thuc vat bao gom,

a) dwa vao axit nucleic bao gdm ving diéu hoa hoat héa & thuc vat va lién két
¢ hiéu qua véi trinh tu nucleotit thé kham ma hoa, theo diy, ving ngoai bao tur
protein bé mit ba don nhéan virut hodc doan cua n6, dugc dung hop vao ving xuyén
mang va dudi té bao chat cum, vao thuc vét, hodc bd phan ctia thi,rc vat, vung ngoai
bao tir protein bé mat ba don nhan khong phai virut cim va khéac loai v6i ving xuyén
mang va dubi té bao chét ctim, va

b) G thuc vat hoac mdt bd phén cua thuc vat dudi cac diéu kién cho phép biéu
hién axit nucleic, nho d6 tao ra VLP.

Phuong phép nhu dugec mo ta & trén co thé con bao gdbm bude (c) thu hoach thuc
vat va tinh ché VLP. Hon nita, VLP khong chira protein 151 hodc protein nén virut.

Sang ché @& xuat phuong phap duoc md ta & trén, trong d6 ving ngoai bao tir
protein bé mit ba don phéan cua virut hodc doan cua chung c6 thé nhan duoc tir cac
virut trong ho Retroviridae, Rhabdoviridae, Herpesviridae, Coronaviridae,
Paramyxoviridae, Poxviridae hodc Filoviridae. Ving ngoai bao tr protein bé mat thé
kham virut c6 thé co nguén géc vi du tir ho Lentivirus, Lyssavirus, Varicellovirus,
Coronavirus hoic Ebolavirus. Vung protein mang mé rong vao khong gian ngoai bao
tir protein bé mit ba don phan clia virut c6 thé c¢6 ngudn gdc tir vi du, nhung khong
giéi han voi, HIV, virut bénh dai, VZV, RSV, virut SARS, virut Ebola, bénh s&i, bénh
quai bi, bénh thiy dau, virut cu bao, Ebola/Filovirut, virut Herpes, virut Epstein-Barr
hodc Smallpox. Protein bé mit ba don phan ctia virut va dang tu nhién cta né c6 thé
bao gdm ving ngoai bao va ving xuyén mang/dudi té bao chat, vi du nhung khéng
gi6i han véi protein F (RSV, bénh sdi, bénh quai bi, bénh dich td ga), protein S
(SARS), protein env (HIV), protein G (bénh dai), glycoprotein v6 ngoai bao gobmE, B,
C, I, H (VZV, cytomegalovirut, virut herpes, virut Epstein-barr), glycoprotein GP

(ebola, marburg), hemagglutinin (virut bénh ddu mua, virut bénh déu bo).
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Sang ché ciing bao gébm phwong phap dugc md ta & trén, trong d6 ving xuyén
mang va dudi té bao chit cum thu dugc tir H5 (A/Indonesia/05/2005) hodc H3
(A/Brisbane/10/2007). Ving xuyén mang va dudi té bao chét c6 thé bao gdm trinh tur
nucleotit xac dinh trong SEQ ID NO:41, hodc SEQ ID NO:42.

Sang ché ciing dé xuét phuong phap nhu dugc md td & trén, trong d6 budc u
(budc b), axit nucleic vao dugc biéu hién tam thoi. Mit khac, trong budce U (bude b),
axit nucleic vao c6 thé duoc biéu hién 6n dinh & thuc vét.

Sang ché ciing bao gdm phuong phap nhu duge md ta & trén, trong do, trong
budc dua vao (budc a), mdt hodc nhiéu hon mét axit nucleic bd sung, dugc chon tr
nhom bao gém trinh tu nucleotit ma héa mot hodc nhiéu hon mot protein chaperon,
protein kénh proton, chét rc ché proteaza, hodc hdn hop cua ching, duge dua vao thuc
vat.

Sang ché @& xuit VLP dugc san xuét bang phuong phap duge mo ta & trén.
Protein bé mit ba don phan ctia virut thé kham ciia VLP ¢6 thé bao gom N-glycan dic
trung ¢ thuc vat, hoac N-glycan dugc bién d6i. VLP cling co thé bao gém mot hoac
nhiéu hon mét lipit ¢6 ngudn gde tir thuc vat.

Sang ché bao gébm ché phdm chira mot lugng hiru hiéu VLP nhu duge mé ta &
trén gay ra dap tmg mién dich, va chit mang duoc dung.

Sang ché dé cap dén viéc san xuét protein bé mit ba don phan ctia virut thé kham
tlr cac virut trong ho Retroviridae, Rhabdoviridae, Herpesviridae, Coronaviridae hodc
Filoviridae va tao ra hat twong tu virut bao gdm protein bé mit ba don phan ctia virut
thé kham nay & thuc vat.

Ngoai ra, sang ché @& cap dén viéc tao ra virut 1am suy gidm mién dich & nguoi
(human immunodeficiency virus - HIV), virut bénh dai, virut gy bénh thuy dau
(Varicella Zoster Virus - VZV), virut gay hoi chung ho cép cap tinh ning (Severe
acute respiratory syndrome - SARS) hodc protein bé mit ba don phan thé kham virut
Ebola ¢ thuc vat. Sang ché dé cap dén viéc san xuét hat tuong tu virut thé kham HIV,
Rabies, VZV, SARS va Ebola ¢ thuc vat.

Sang ché dé xuat phuwong phap tao ra HIV thé kham, bénh dai, VZV, SARS hoic
Ebola VLP & thuc vat bao gdm budc dua vao axit nucleic ma héa protein virut HIV
thé kham, bénh dai, VZV, SARS hoidc Ebola lién két c6 hidu qua véi ving diéu hoa

hoat hdéa & thuc vat, vao thuc vat hodc bd phén cua thuc vat, va  thuc vat hodc bd
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phén cta thuc vat dudi cac diéu kién cho phép su biéu hién axit nucleic, nhor d6 tao ra
HIV thé kham, bénh dai, VZV, SARS hoic Ebola VLP.

Sang ché con dé xuét dén VLP bao gém protein HIV thé kham, bénh dai, VZV,
SARS hodc Ebola. VLP ¢6 thé dugc tao ra bang phuong phép duoc dé xuét theo sang
ché. HIV, bénh dai, VZV, SARS hoic Ebola VLP ciing c¢6 thé dugc tao ra trong thuc
vat.

VLP thé kham, hodc VLP, duoc tao ra tlr protein ¢6 nguén géc tr HIV, bénh dai,
VZV, SARS hoidc Ebola, phit hop v6i sang ché khong bao gdm protein M1. Protein
M1 d3 biét lién két véi ARN c6 thé duoc xem 12 tap chét trong ché phdm VLP. Su c6
mat cia ARN la khong mong mudn khi thu duoc su diéu hoa chép nhan dugc véi san
pham khéang nguyén (VLP), do d6 ché phim VLP thé kham thiéu ARN c6 thé 1a mot
vu diém.

Mic du protein HIV Env ty nhién tich lily kém & thuc vat, nhung protein HIV
Env thé kham, vin duoc dung hop véi viing xuyén mang (transmembrane - TM) va
dudi t& bao chat (cytoplasmic tail - CT) tir HA bénh ctum tich lily & muc cao, va nay
choi thanh HIV VLP khi khong c¢6 mat protein 161 hodc protein nén, & thuc vat.

Ban chét k¥ thuét cua sang ché khéng can phai mo ta tat ca cac dic trung cla
sang ché.

Mb ta vin tit cic hinh vé

bic trung nay va cac dac trung khac cua sang ché s& tré nén rd rang hon tir phan
md ta dudi ddy bang cach tham khao cac hinh v& kém theo, trong d6:

Fig.1 thé hién trinh tu nucleotit va amino khéac nhau, va su biéu hién catxet d6i
v6i HIV phu hop véi cac phuong an khéc nhau cua sang ché. Fig.1A thé hién trinh tu
axit nucleic lién tng (SEQ ID NO:1) cua HIV ConS ACFI (Peptit tin hiéu tu nhién
dugc in dam, ving xuyén mang ty nhién va vung té bao chét duoc gach duéi). Fig.1B
thé hién trinh tu nucleotit ctia oligonucleotit IF-Apal-SpPDI.c (SEQ ID NO:2). Fig.1C
thé hién trinh tu nucleotit cia oligonucleotit SpPDI-HIV gpl45.r (SEQ ID NO:3).
Fig.1D thé hién trinh ty nucleotit ctia oligonucleotit IF-SpPDI-gp145.c (SEQ ID
NO:4). Fig.1E thé hién trinh tw nucleotit cta oligonucleotit WtdTm-gp145.r (SEQ ID
NO:5). Fig.1F thé hién trinh tu nucleotit (SEQ ID NO:6) cta catxet biéu hién sb 995,
tir Pacl (phia trude trinh tu khéi ddu) dén Ascl (ngay sau trinh tu két thic NOS). Vi tri
SbfT da loai bd dugce in ddm. PDISP-HIV ConS ACFI duoc gach dudi. Fig.1G thé hién
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trinh tw axit amin ctia PDISP-HIV ConS ACFI (SEQ ID NO:7). Fig.1H thé hién su thé
hién dudi dang so dd cia san pham thiét ké s6 995.

Fig.2 thé hién trinh tu axit nucleotit va axit amin khéac nhau, va catxet biéu hién
d6i vai HIV phit hop vé6i cac phuong dn khac nhau cla sang ché. Fig.2A thé hién trinh
tu nucleotit ¢é oligonucleotit IF-H3dTm+gp145.r (SEQ ID NO:8). Fig.2B thé hién
trinh tu nucleotit ¢ oligonucleotit Gp145+H3dTm.c (SEQ ID NO:9). Fig.2C thé hién
trinh tu nucleotit ¢6 oligonucleotit H3dTm.r (SEQ ID NO:10). Fig.2D thé hién trinh tu
nucleotit (SEQ ID NO:11) cua catxet biéu hién s 997, tir Pacl (phia trudc trinh tu
khéi dau) dén Ascl (ngay sau trinh tur két thuc NOS). Vi tri Sbfl dugc loai trir dugc in
dam. PDISP-HIV Con S ACFI-A/Brisbane/10/2007 H3 TM+CT dugc gach dudi.
Fig.2E thé hién trinh tu axit amin cia PDISP-HIV ConS ACFI-A/Brisbane/10/2007
H3 TM+CT (SEQ ID NO:12). Fig.2F thé hién sy biéu hién dudi dang so dd cla san
phim thiét ké s6 997.

Fig.3. thé hién trinh tu axit nucleotit va axit amin kh4c nhau, va catxet biéu hién
dbi véi HIV phu hop v6i cac phuong 4n khéc nhau cla sang ché. Fig.3A thé hién trinh
tu nucleotit c¢6 oligonucleotit IF-H5dTm+gp145.r (SEQ ID NO: 13). Fig.3B thé hién
trinh ty nucleotit ¢é oligonucleotit Gp145+HS5dTm.c (SEQ ID NO:14). Fig.3C thé hién
trinh tu nucleotit ¢6 oligonucleotit IF-H5dTm.r (SEQ ID NO:15). Fig.3D thé hién trinh
tu nucleotit (SEQ ID NO:16) cua catxet biéu hién sb 999, tir Pacl (phia trudc trinh tu
khéi dau) dén Ascl (ngay sau trinh tu két thuc NOS). Vi tri Sbfl dd loai bé dugc in
dam. PDISP-HIV ConS ACFI-A/Indonesia/5/2005 HS TM+CT duoc gach dudi.
Fig.3E thé hién trinh tu axit amin c¢6 PDISP-HIV ConS ACFI-A/Indonesia/5/2005 H5
TM+CT (SEQ ID NO:17). Fig.3F thé hién sy thé hién dudi dang so dd cta san phim
thiét ké s 999.

Fig.4 thé hién trinh tur axit amin va catxet biéu hién khac nhau vé6i p19 phu hop
véi cac phuong én khéc nhau cua sang ché. Fig.4A thé hién trinh tu nucleotit (SEQ ID
NO:18) cia catxet biéu hién sd 172, tir Xmal (phia trudc trinh tw khéi dau
plastoxyanin) dén EcoRI (ngay sau trinh tu két thuc plastoxyanin). Trinh tu axit
nucleic TBSV P19 dugc gach duédi. Fig.4B thé hién trinh ty axit amin (SEQ ID
NO:19) c6 gen tc ché TBSV P19 bi bit hoat. Fig.4C thé hién sy thé hién san pham
thiét ké s6 172.
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Fig.5 thé hién su thé hién dudi dang so dd céc gen HIV Env thé kham dugc biéu
hién nhu dugc mo ta dudi day.

Fig.6 thé hién phén tich thdm tAch Western cua su biéu hién protein HIV Env
trong cac la Nicotiana benthamiana dugc biéu hién tam thoi qua trung gian
Agrobacterium. Lan 1 dén 4, HIV-1 gp160 t&i t6 hop (ab68171), 100, 50, 10 va 5ng,
twong ung, trong 20ug protein 14 dugc chiét tir cdy duoc thim nhiém gia (d6i chimg
dwong). Lan 5, 20ug protein tao thanh cay dugc thAm nhidm gia (d6i ching 4m). Lan 6
dén 8, protein duogc chiét tir 14 dugc thdm nhiém AGL1/995 (20ug, 10pg va 2ug,
tuong tmg, duoc bd sung 20ug protein 14 dugce chiét tir cdy dugc thAm nhiém gia). Lan
9 va 10, protein dugc chiét tir 14 dugc tham nhi€ém AGL1/997 (20ug va 10pg, twong
g, duge bd sung 20ug protein 14 dugce chiét tir cay dugc tham nhiém gia). Lan 11 va
12, protein duoc chiét tir 14 duoc tham nhiém AGL1/999 (20pg va 10pg, tuong ung,
duoc bd sung 20pg protein 14 dugc chiét tir cay dugce thAm nhiém gia).

Fig.7 thé hién sy mo ta cac chu tric c6 ngudn gdc tir HIV ConS ACFI bang
phwong phap sic ky loai trir theo kich thuge. Protein chiét tir 14 duge tham nhiém bang
AGL1/999, tao ra protein kham Env/HS5, dugc tach ra bang phuong phap loc gel trén
cot phan giai cao S-500 dugc hiéu chinh. (A) Ham lugng protein HIV Env cua phan
rira gidi dugc phat hién bing phuwong phap phat hién mién dich st dung cac khang thé
khéng gp120. Lan 1 dén 4, HIV-1 gp160 tai t6 hop (ab68171), 100, 50, 10 va 5ng,
tuong g, trong 20pg protein 14 dugc chiét tir cdy dugc thAm nhiém gia (d6i chimg
duong). Lan 5, 20pg protein tao thanh cdy dugc thdm nhiém gia (d6i chimg am). Lan
6, 20pg protein duoc chiét tir 1a duge thAm nhiém AGL1/999. Lan 7 dén 18, phan rtra
giai tur 7 dén.18 tr phuong phép sic ky loc gel. (B) Ham lugng protein tuong d6i cua
céc phan rira giai 7 dén 18 tir phuong phép sic ky loc gel.

Fig.8 thé hién trinh tu nucleotit va amino khéac nhau, va catxet biéu hién & bénh
dai phu hop véi cac phuong an khac nhau theo sang ché. Fig.8A thé hién so dd ve san
phém thiét ké 1074 (C-2X35S-Rabies glycoprotein G (RabG)+ving xuyén mang HS5
A/Indonesia/5/2005 va dudi té bao chat (TM+CT)-NOS trén vecto chira chit e ché
bét hoat Plastoxyanin-P19-Plastoxyanin). Fig.8B thé hién mdi IF-RabG-S2+4.c (SEQ
ID NO:32). Fig.8C thé hién mdi RabG+H5dTm.r (SEQ ID NO:33). Fig.8D thé hién
gen Rab G duogc tdbng hop (twong tng véi nt 3317-4891 tur sd truy cap ngan hang gen

EF206707; peptit tin hiéu ty nhién dugc in dam, vung Xuyén mang tu nhién va ving té
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bao chét dugc gach dudi; SEQ ID NO:34). Fig.8E thé hién mdi IF-H5dTm.c (SEQ ID
~ NO:35). Fig.8F thé hién san phim thiét ké 141 tir t-ADN tir trai sang phai (dugc gach
du6i). Su bidu hidn 2X35S-CPMV-HT-PDISP-NOS véi catxet biéu hién chat tc ché
b4t hoat Plastoxyanin-P19-Plastoxyanin (SEQ ID NO:36). Fig.8G thé hién sy thé hién
dudi dang so d6 san phém thiét ké 141. Vi tri enzym gi6i han Sbfl va Stul dugc st
dung dé tuyén tinh hoa plasmit dugc giai thich dua trén so d6 biéu dién. Fig.8H thé
hién trinh tu nucleotit cia catxet biéu hién sb 1074 tir trinh tu khoi dau 2X35S dén
trinh tu két thuc NOS.PDISP-Rab G -A/Indonesia/5/2005 H5 TM+CT dugc gach dudi
(SEQ ID NO:37). Fig.81 thé hién trinh tu axit amin cta PDISP-Rab G-
A/Indonesia/5/2005 H5 TM+CT (SEQ ID NO:38). Fig.8J thé hién trinh tu nucleotit
cta san phim thiét k& 144 tir trai sang phai t-ADN (gach duéi). 2X35S-CPMV-HT-
PDISP-NOS vao hé théng biéu hién catxet tai ban + BeYDV véi Plastoxyanin-P19-
Catxet biéu hién chit trc ché bat hoat plastoxyanin (SEQ ID NO:39). Fig.8K thé hién
su thé hién dudi dang so dd san phim thiét ké 144.Vi tri enzym giéi han Sbfl va Stul
duoc sir dung dé tuyén tinh héa plasmit duoc giai thich theo sy thé hién. Fig.8L thé
hién trinh tw nucleotit cia catxet biéu hién sb 1094 tir phdi sang trai BeYDV
LIR.PDISP-Rab G -A/Indonesia/5/2005 H5 TM+CT duoc gach dudi (SEQ ID
NO:40). Fig.8M thé hién sy thé hién dudi dang so dd san phim thiét ké sb 1094.
Fig.8N thé hién thir nghiém thim tach mi&n dich vé sy biéu hién protein G bénh dai &
thuc vét. Protein G bénh dai duoc bidu hién khi dung hop véi PDI Sp (san pham thiét
ké 1071), BeYDV + rep, ving H5A/ Indo TM+CT hoc hdn hop ciia né. Cu thé hon,
san pham thiét ké 1074 1a sy dung hop protein G bénh dai v6i ving PDI Sp va HSA/
Indo TM+CT. San phdm thiét ké 1094 1a su dung hop ctia protein G bénh dai v6i ving
BeYDV + rep, PDI Sp va H5A/ Indo TM+CT. San pham thiét ké 1091 1a su dung hop
cua protein G bénh dai vdi PDI Sp va BeYDV + rep. Fig.80 thé hién thir nghiém thdm
tach mién dich ctia phuong phap sic ky loai trir theo kich thudc trén céc dich chiét
protein dugc loc va cd ddc dugc biéu hién tir san phém thiét ké 1074 va san phém thiét
ké 1094.

Fig.9A thé hién thir nghiém thim tach mién dich cta protein G bénh dai duoc
tinh ché duoc biéu hién tir san phim thiét ké 1074. Fig.9B thé hién anh hién vi truyén

dién tr cia VLP duoc tinh ché tir sy biéu hién san phérn thiét ké 1074.
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Fig.10 thé hién trinh ty dé didu ché ving xuyén mang va dudi té bao chat A-
2X35S-Varicella Zoster Virus glycoprotein E (VZVgE)+HS5 A/Indonesia/5/2005
(TM+CT)-NOS (San phdm thiét ké s6 946). Fig.10A thé hién moi IF-wtSp-VZVgE.c
(SEQ ID NO 20); Fig.10B thé hién moi IF-H5dTm+VZVgE.r (SEQ ID NO: 21).
Fig.10C thé hién gen VZV gE duoc tdng hop (SEQ ID NO:22; twong mg v6i nt 3477-
5348 tir ngan hang gen s truy cap AY013752.1) (Peptit truyén tin hidu tw nhién dugc
in ddm, ving xuyén mang tu nhién va vung té bao chit duoc gach dudi). Fig.10D thé
hién mdi véi VZVgE+H5dTm.c (SEQ ID NO:23). Fig.10E thé hién catxet biéu hién sb
946 (SEQ ID NO:24), tir Pacl (phia trudc trinh tu khoi d4u) dén Ascl (ngay sau trinh
tu két thuc NOS).VZV gE-A/Indonesia/5/2005 H5S TM+CT duoc gach dudi. Fig.10F
thé hién trinh tu axit amin cia VZV gE- A/Indonesia/5/2005 H5 TM+CT (SEQ ID
NO:25). Fig.10G thé hién sy thé hién duéi dang so dd cua san phim thiét ké s 946

Fig.11A thé hién thir nghiém Thédm tach mién dich biéu hién protein E cta virut
gdy bénh thily dau (Varicella Zoster Virus - VZV). Lan 1 dén 5, VZV gE tai td hop,
500, 100, 50, 10 va 5ng, tuong ung (ddi ching duong). Lan 6 dich chiét tir 14 dugc
tham nhim gia (d6i chtng 4m). Lan 7-9 protein tai t hop tir san phdm thiét ké 946,
20, 10 va 2pg dich chiét tvong tmg. San pham thiét ké 946 bao gdm gen VZV gE véi
peptit tin hiéu loai dai va ving H5A/ Indo TM+CT. Fig.11B thé hién thir nghiém thdm
tach mién dich dé biéu hién phuong phap sic ky loai trir theo kich thude trén dich
chiét thd (san phadm thiét ké 946).

Fig.12 thé hién trinh tu nucleotit va amino khac nhau, va catxet biéu hién véi
SARS phu hop véi cac phuong an khéac nhau cia sang ché. Fig.12A thé hién so do cuia
san pham thiét k& sé 916 (B-2X35S- glycoprotein S virut hoi ching hd hép cép
nghiém trong (Severe Acute Respiratory Syndrome Virus glycoprotein S - SARS
gS)+ving xuyén mang va dudi té bao chat H5 A/Indonesia/5/2005 (TM+CT)-NOS).
Fig.12B thé hién mdi IF-wtSp-SARSgS.c (SEQ ID NO:26). Fig.12C thé hién mdi IF-
H5dTm+SARSgS.r (SEQ ID NO:27). Fig.12D thé hién gen SARS gS dugc tong hop
(SEQ ID NO:28; tuong Ung véi nt 21492-25259 tu sd truy cdp ngin hang gen
AY?278741.1; peptit tin hiéu tu nhién dugc in dam, vung xuyén mang tu nhién va vung
té bao chit dugc gach dudi). Fig.12E thé hién mdi SARSgS+H5dTm.c SEQ ID
NO:29). Fig.12F thé hién trinh ty nucleotit ctia catxet biéu hién s6 916 (SEQ ID
NO:30), tir Pacl (phia trudc trinh tu khoi d4u) dén Ascl (ngay sau trinh tur két thic
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NOS).SARS gS-A/Indonesia/5/2005 H5 TM+CT duoc gach chan. Fig.12G thé hién
trinh tu axit amin cia SARS gS- A/Indonesia/5/2005 H5 TM+CT (SEQ ID NO:31).
Fig.12H thé hién thir nghiém thdm tich mi&n dich ciia sy biéu hién cta protein S virut
hoi ching ho hip cdp nghiém trong (Severe acute respiratory syndrome - SARS). Sén
phdm thiét ké 916 bao gbém gen SARS gS véi peptit tin hiéu loai dai va ving xuyén
mang H5 A/Indo va dudi té bao chat. Lan 1 dich chiét tir cdy duge tham nhiém gia (d6i
chimg 4m). Lan 2 dén 4, protein tai t6 hop tir san phdm thiét ké 916 (20, 10 va Sug
dich chiét).

Fig.13 thé hién trinh tu nucleotit va amino khéc nhau, va catxet biéu hién dbi véi
Ebola phtt hop véi cac phuong 4n khac nhau cua sang ché. Fig.13A thé hién trinh tur
nucleotit cia mdi IF-Opt EboGP.s2+4¢ (SEQ ID NO:43). Fig.13B thé hién trinh tu
nucleotit ciia mdi H5iTMCT+Opt_EboGP.r (SEQ ID NO:44). Fig.13C thé hién trinh
ﬁ_r nucleotit cia gen GP dugc tbng hop tdi wu hoéa (twong tng v6i nt 6039-8069 tix 5O
truy cdp ngan hang gen AY354458 vdi trinh tu gen loai dai. Trinh ty (SEQ ID NO:45)
duoc tdi wu hoa dé sir dung codon va ham lugng GC, sy x6a bd céc vi tri ndi bi 4n,
trinh tu Shine-Delgarno, trinh tu lam mét Oon dinh ARN va vi tri vao cia ribosom cua
sinh vat nhan nguyén thily; peptit tin hiéu ty nhién dugc in ddm, ving xuyén mang va
vung t& bao chét duogc gach duéi). Fig.13D thé hién trinh tu nucleotit cua mdi
opt EboGP+H5iTMCT.c (SEQ ID NO: 46). Fig.13E thé hién su thé hién duéi dang so
dd cua san phim thiét ké cac vi tri enzym gi6i han 1192.Sacll va Stul dugc sir dung dé
tuyén tinh héa plasmit dugc giai thich dya trén so d biéu din. Fig.13F thé hién trinh
tu nucleotit ciia san phim thiét ké 1192 duong bién t-ADN tir trai sang phai (dugc
gach du6i).2X35S/CPMV-HT/PDISP/NOS véi catxet biéu hién chét uc ché bat hoat
Plastoxyanin-P19-Plastoxyanin (SEQ ID NO. 47). Fig.13G thé hién trinh tu nucleotit
v6i catxet biéu hién sé 1366 tir trinh tu khoi diu 2X35S dén trinh tw két thic
NOS.PDISP-GP tir trinh tu Zaire 95 Ebolavirus-H5 TM+CT from A/Indonesia/5/2005
dugc gach dudi (SEQ ID NO:48). Fig.13H thé hién trinh tu axit amin ¢ PDISP-GP tu
Zaire 95 Ebolavirus-H5 TM+CT tir A/Indonesia/5/2005 9SEQ ID NO. 49). Fig.131 thé
hién su thé hién duéi dang so dd san pham thiét k& s6 1366. Fig.13J thé hién phép thir
nghiém thim tach mién dich cta sy biéu hién protein glycoprotein (GP) virut Ebola,
Niam trdm nanogam dugc pha trong 20pg protein dugc chiét tir cay dugc thAm nhiém

gia va dugc nap dudi dang dbi chimg duong (C+). Hai muoi microgam protein dugc
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chiét tir cay duoc tham nhiém gia dugc nap dudi dang déi chimg am (C-). San phédm
thiét k& 1366 bao gdm gen GP ctia virut Ebola véi peptit tin hiéu loai dai va ving
H5A/ Indo TM+CT. Céc sb trong d4u ngodc don chi ra lugng canh trudng vi khuin
ban dau dugc st dung trong ché phim chira chét dé tiém ching dé tham nhiém. (200)
chi ra 200ml canh truong dugce tron véi 2,3L chit dém tham nhiém va (400) chi ra
rﬁng 400ml canh truong dugc tron véi 2,11 chit dém thAm nhiém.

M6 ta chi tiét sang ché

Phén sau ddy mo ta vé phuong an duoc uu tién.

Sang ché dé cap dén cac hat twong tu virut (virus-like particles - VLPs). Cu thé
hon, sang ché dé cap dén VLP bao gbm protein virut thé kham, Va‘l.phu:ong phép san
xult VLP thé kham & thuc vat. VLP bao gom protein dung hop (thé kham) bao gom,
theo thir tu, viing ngoai bao tir protein bé mat ba don phan cla virut (protein bé mit ba
don phan cla virut) hodc doan cta nd, dugc dung hop vao ving xuyén mang va vung
dudi té bao chit (TM/CT). Ving ngoai bao tir protein bé mat thé kham virut khic loai
véi TM/CT. TM/CT 1a TM/CT tir hemagglutinin cim (hemagglutinin - HA).

Protein bé mit ba don phan cta virut (cling dugc dé cap dén duéi dang protein
bé mit ba don phan cla virut) 1a protein dugc tim thdy trén bé mit clia virut bao ngoai
cé dang trime (thuong 1a tam phén ddng nhét) va bao gdbm viing xuyén mang va ving
duoi té bao chat (TM/CT) duoc dinh vi tai dau tan cung C cua mdi monome va ving
ngoai bao dugc dinh vi tai vung dau tan cung N cua mdi monome. Protein bé mit ba
don phén cuia virut c6 thé 1a glycoprotein hoic protein v ngoai. Trime 1a phirc hop dai
phén t duge tao thanh boi ba, thuong la protein duge lién két khong phai lién két
cong hoa tri. Khong bi rang budc boi ly thuyét, viing trime héa cta protein c6 thé quan
trong dbi véi su tao thanh cac trime nay. Do d6 monome cla protein bé mat ba don
phan cua virut hodc doan cua no6 ¢o thé bao gdm ving trime hoéa. Protein bé mit ba
don phan cua virut hodc doan cua nd con bao gdm viing ngoai bao. Ving ngoai bao
clia protein bé mit ba don phéan dugc phoi nhiém v6éi mdi trudong bén ngoai va khong
bao gdbm ving xuyén mang va vung dudi té bao chat. Nhu duoc mo ta & day, vung
ngoai bao tir protein bé mit ba don phan ctia virut khong c6 ngudn gde tir virut ciim.
Néu doan protein bé mit ba don phén cta virut dugc st dung nhu duoc md ta & day,

uu tién protein bé mit ba don phan ctia virut gitr lai kha ning tao thanh trime.
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Ving xuyén mang va dudi té bao chdt (TM/CT) cua protein bé mat thé kham
virut, TM/CT cua protein cum, hodc ca hai, c6 thé dugc nhan biét d& dang béng cach
st dung cac phuong phap da biét boi nguoi ¢6 hiéu biét trung binh trong linh vuc ky
thuat nay, vi du, béng cach x4c dinh mac d6 ky nudc cia trinh ty axit amin cua
protein, vi du bing cach st dung chuong trinh du doan xuyén mang (vi du hé théng
phan tich chuyén dung; ExPASy.org, duoc hoat dong bdéi Swiss Institute of
Bioinformatics; hodc Dense Alignment Surface Method, Cserzo M., va cong su 1997,
Prot. Eng. vol. 10, no. 6, 673-676; Lolkema J.S. 1998, FEMS Microbiol Rev. 22, no 4,
305-322), bang cach x4c dinh dic tinh thiy liéu phép cla trinh ty axit amin protein (vi
du, dic tinh thay liéu phap Kyte-Doolittle), bing cach xac dinh ciu triic protein ba
chiéu va nhan biét cau tric dn dinh vé nhiét dong hoc trong mang (vi du x04n b¢ alpha
don, phirc hop 6n dinh cta dudng xodn dc alpha xuyén mang, khoang beta xuyén
mang, xoan 6¢ beta, hoic chu trac bat ky khac 6n dinh nhiét dong hoc trong mang).
Mot 1an nita dugc nhan biét, ving TM/CT cua protein bé mit thé kham virut ¢ thé
dugc thay thé bang ving xuyén mang va dudi té bao chat thu dugc tlr virut cim nhu
duoc mo ta o trén.

VLP thé kham theo cac phwong 4n khac nhau cla sang ché bao gdm protein bé
mat ba don phén cua virut, hodc doan protein bé mit ba don phén cuda virut, tr vung
xuyén mang va ving dudi té bao chét (TM/CT) dugc thay thé bang TM/CT thu duoc
tr HA ctim. Protein bé mit ba don phéan cuia virut khac loai d6i véi TM/CT. Protein bé
mit ba don phéan cda virut, hodc doan cua no, ¢o thé duoc chuyén h6éa ma khong gidi
han céac virut thudc ho Retroviridae, Rhabdoviridae, Herpesviridae, Coronaviridae,
Paramyxoviridae, Poxviridae hodc Filoviridae. Protein bé mit ba don phén cuia virut
co nguf”)n géc vi du tr giéng Lentivirus, Lyssavirus, Varicellovirus, Coronavirus hodc
Ebolavirus. Protein bé mat ba don phan cua virut ¢ thé nhan duoc tir vi du, nhung
khong giéi han véi, HIV, virut bénh dai, VZV, RSV, virut SARS, virut Ebola, bénh
s&i, quai bi, bénh thiy du, virut cu bao, Ebola/Filovirus, virut Herpes, virut Epstein-
Barr hodc bénh dau mua. Protein bé mat ba don phan cua virut ¢6 thé vi du 1a protein
bé mit ba don phan va dang tu nhién cua né co thé bao gdm ving xuyén mang/dudi té
bao chét, vi du nhung khong gidi han véi:

Protein F (paramyxoviridae: RSV, bénh soi, bénh quai bi, bénh dich ta ga)

Protein S (coronaviridae: SARS);

-17-



32205

protein env (retroviridae: HIV);

Protein G (rhabdoviridae: bénh dai);

glycoprotein vo ngoai nhu E, B, C, I, H (herpesviridae: VZV, virut cu bao, virut

herpes, virut Epstein-barr);

Glycoprotein GP (filoviridae: ebola, marburg);

hemagglutinin (poxviridae: virut variola, virut bénh ddu mua).

Céc vi du khong gidi han v6i protein bé mit ba don phén cta virut khac nhau c6
thé duoc sir dung theo sang ché duoc mo ta chi tiét hon dudi dy.

HIV

Sang ché dé xuat cac VLP bao gbm protein suy gidm mién dich & ngudi (human
immunodeficiency - HIV) thé kham, va cac phuwong phap tao ra HIV VLP thé kham,
protein HIV thé kham bao gdm protein dung hop vi du protein HIV Env va mét phan
cua hemagglutinin cim (hemagglutinin - HA), nhu ving xuyén mang va vung dudi té
bao chat (TM/CT).

Sang ché d& xuit axit nucleic bao gdm trinh tu nucleotit ma hoéa protein HIV thé
kham lién két hiéu quéa véi ving diéu hoa hoat héa & thuc vat.

Ngoai ra, sdng ché d& xuét phuong phap san xuat HIV VLP thé kham & thuc vat.
Phuong phap bao gém buéc dua axit nucleic ma hoa protein HIV thé kham lién »ké't co
hi€u qua véi vung diéu hoa hoat hoéa ¢ thuc vat, vao thuc vat hodc bd phan cua thuc
vat, va u thuc vat hoac mot b phan cua thuc vat dudi cac diéu kién cho phép biéu hién
axit nucleic, nho d6 tao ra HIV VLP thé kham.

Sang ché con dé xuit VLP bao gbm protein HIV thé kham. VLP ¢6 thé duoc tao
ra bang phuong phap dugc dé xudt theo sang ché.

Virut bénh dai

Sang ché dé xudt VLP bao gbm protein virut bénh dai thé kham, va cac phuong
phap tao ra VLP bénh dai thé kham, protein virut bénh dai thé kham bao gém protein
dung hop vi du véi protein G bénh dai va mot phan ctia hemagglutinin (hemagglutinin-
HA) bénh ciim, nhu ving xuyén mang va ving dudi té bao chat (TM/CT).

Sang ché dé xuét axit nucleic bao gbm trinh ty nucleotit ma héa protein virut
bénh dai thé kham dugc lién két hidu qua véi ving didu hoa hoat héa & thuc vat.

Ngoai ra, sang ché con dé xuét phuong phap tao ra VLP virut bénh dai thé kham

& thuc vat. Phuong phap bao gdm budce dwa vao axit nucleic ma hoa protein virut bénh
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dai thé kham lién két hiéu qua véi ving diéu hoa hoat héa & thuc vat, vao thuc vat,
hodc bd phan cua thuc vat, va i thuc vat hodc bg phan cta thuc vat dudi cac diéu kién
cho phép su biéu hién axit nucleic, nho 6 tao ra VLP virut bénh dai thé kham.

Sang ché con @ xudt VLP bao gdm protein virut bénh dai thé kham. VLP c6 thé
duqctaorabéngphuongph@pduchéxu&iheoséngché
VZV

Sang ché ciing dé cap dén VLP bao gdm protein ciia virut gdy bénh thiy dau
(Varicella Zoster Virus - VZV) thé kham, va phuong phép tao ra VZV VLP thé kham,
protein VZV thé kham bao gdm protein dung hop vi du v6i VZV glycoprotein E va
mdt phan ctia hemagglutinin (hemagglutinin - HA) bénh cum, nhu ving xuyén mang
va viing dudi té bao chat (TM/CT).

Sang ché dé xuét axit nucleic bao gbm trinh tur nucleotit ma hoéa protein VZV thé
kham lién két c6 hiéu qud v6i vung diéu hoa hoat hoa & thuc vat.

Ngoai ra, sang ché dé xuét phuong phép tao ra VZV VLP thé kham & thuc vat.
Phuong phép bao gdm budc dua vao axit nucleic ma hoéa protein VZV thé kham lién
két hidu qua véi ving didu hoa hoat héa & thuc vat, vao thuc vt hodc bd phén cua
thuc vat, va @ thuc vt hodc bo phan cta thuc vat dudi cac didu kién cho phép biéu
hién axit nucleic, nho d6 tao ra VZV VLP thé kham.

Sang ché con dé xuit VLP bao gdm protein VZV thé kham. VLP ¢6 thé duoc tao
ra bing phuong phép duoc d& xuét theo sang ché.

SARS

Sang ché ciing dé cap dén VLP bao gdm protein virut ctia hoi ching ho hép cip
nghiém trong (Severe acute respiratory syndrome - SARS) thé kham, va phuong phép
tao ra SARS VLP thé kham, protein SARS thé kham bao gdm protein dung hop vi du
voi SARS glycoprotein S va mot phan ciia hemagglutinin (hemagglutinin - HA) cam,
nhu viing xuyén mang va vung duoi té bao chat (TM/CT).

Sang ché dé xuét axit nucleic bao gbm trinh tu nucleotit ma héa protein SARS
thé kham lién két hiéu qua vdi ving didu hoa hoat hoa & thuc vat.

Ngoai ra, sang ché dé xudt phuong phap tao ra SARS VLP thé kham & thuc vat.
PhuongphépbaogénlbuécduavéoaxﬁxuuﬂdcrnﬁhéapnﬁehlvhutSAﬂiSthékh&n

duoc lién két c6 hiéu qua véi ving didu hoa hoat tinh & thuc vat, vao thuc vat hodc bd

-19-



32205

phan cta thuc vat, va u thuc vat hodc bd phan cua thuc vat dudi cac diéu kién cho
phép biéu hién axit nucleic, nhd d6 tao ra SARS VLP thé kham.

Sang ché con dé xuét VLP bao gbdm protein virut SARS thé kham. VLP c6 thé
dugc tao ra bang phuong phéap duoc @& xuét theo sang ché.

Ebola

Sang ché ciing d& cap dén VLP bao gdm protein virut Ebola thé kham, va
phuong phdp tao ra Ebola VLP thé kham, protein virut Ebola thé kham bao gdm
protein dung hop vi du glycoprotein vo ngoai virut Ebola va mot phan cua
hemagglutinin (hemagglutinin - HA) bénh ctim, nhu ving xuyén mang va vung dudi té
bao chét (TM/CT).

Sang ché d& xuét axit nucleic bao gbm trinh tur nucleotit ma hoéa protein virut
ebola thé kham lién két hiéu quéa véi ving diéu hoa hoat hoa & thyuc vat.

Ngoai ra, sang ché dé xuit phuong phap tao ra Ebola VLP thé kham & thuc vat.
Phuong phép bao gdbm budc dua ra axit nucleic ma hoa protein virut Ebola thé kham
lién két hiéu qua véi ving diéu hoa hoat hoa & thuc vat, vao thuc vat hodc bd phan cua
thuc vat, va u thuc vat hodc bo phéan cua thuc vat dudi cac diéu kién cho phép biéu
hién axit nucleic, nhor d6 tao ra VLP virut Ebola thé kham.

Sang ché con dé xuét VLP bao gdm protein virut Ebola thé kham. VLP c6 thé
dugc tao ra bang phuong phép duoc dé xuét theo sang ché.

Su tao thé kham va su tao thanh VLP

Ca virut viém miéng do myn nuéc (bénh dai gidng rhabdovirut) va virut Herpes
Simplex (virut gdy bénh thiy d4u gidng virut herpes) nay chdi theo cach phu thudc vao
VSP4 (Taylor va cdng sy J. Virol 81:13631-13639, 2007; Crump va cong sy, J. Virol
81:7380-7387, 2007). Do VSP4 tuong tac véi vung protein nén mudn, didu nay giai
thich ring protein nén can thiét cho su nay chdi va, 1a két qua, dé tao ra VLP. Tuy
nhién, nhu duoc md ta & day, bénh dai va VZV VLP c6 thé duoc tao ra ma khong can
dén protein nén khi thay thé ving TM/CT bang cac protein ctia HA cim. Ma khéong bi
rang budc bdi ly thuyét, diéu nay dé xuét rﬁng su tao thé kham c6 thé loai trir su phu
thudc vao su biéu hién protein nén dbi vé6i su tao thanh VLP & bénh dai va VZV.

Vung ngoai bao nhu duge mo ta ¢ trén duoc dung hop vao ving xuyén mang va
ving dudi té bao chat (TM/CT), dé protein bé mit ba don phan ctia virut khac loai véi

TM/CT. TM/CT c6 thé 1a TM/CT tir hemagglutinin cim (hemagglutinin - HA), vi du
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TM/CT tir H5 hodc H3, vi du nhung khong gidi han v6i A/Indonesia/5/05 kiéu phu
(H5N1; “H5/Indo”; s6 truy cép ngin hang gen ABWO06108.1), HS5
A/Vietnam/1194/2004(A-Vietnam; s6 truy cip ngan hang gen ACR48874.1), H5
A/Anhui/1/2005 (A-Anhui; s6 truy cdp ngén hang gen ABD28180.1); H3
A/Brisbane/10/2007 (“H3/Bri”; s6 truy cdp ngin hang gen ACI26318.1), H3
A/Wisconsin/67/2005(A-WCN; sb truy cap ngin hang gen ABO37599.1). TM/CT ciia
dudng bién trong cac trinh tw H3 va H5 khac nhau dugc mo ta trong WO 2010/148511
(duge két hop & dy dé tham khao). Vi du, khong duge xem xét 14 han ché trinh ty axit
amin @i v6i TM/CT ¢6 thé bao gom:

HS5 (A/Indonesia/05/2005) TM/CT (SEQ ID NO:41):

QILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI

H3 (A/Brisbane/10/2007) TM/CT (SEQ ID NO:42):

DWILWISFAISCFLLCVALLGFIMWACQKGNIRCNICI
va trinh tu nucleotit bét ky ma hoa trinh ty axit amin c6 SEQ ID NO:41 hoac 42.

Trinh tu axit nucleic dac trung dugce dé cap dén theo sang ché, c6 thé " gn nhu
tuong déng" hodc “gén nhu tuwong tu” véi trinh tu, hodc trinh tyr hodc phurc tap hoa cua
trinh tu lai giéng véoi mot hodc nhiéu hon mét trinh tu nucleotit dugc xac dinh & day
duéi cac diéu kién lai gibng nghiém ngit. Trinh tu "gin nhu tuong dbng" hodc “gan
nhu twong tw” khi it nhat bang khoang 70%, hogc tdt hon nira 1a 75% nucleotit phu
hop véi chiéu dai xac dinh cta trinh tw nucleotit cung cAp trinh tu twong ddng nay thé
hién mdt hoac nhiéu hon mot dic tinh cta trinh tu, hodc san phém duoc ma hoa nhu
duoc mé ta ¢ day. Vi du ving ngoai bao gin nhu tuong dong tir protein bé mit ba don
phan virut, duge dung hgp v6i ving xuyén mang va vung dudi té bao chét thu dugc tir
H3 hodc H5, ving xuyén mang va dudi té bao chit gin nhu twong dong véi TM/CT
ctia H3 hodc H5 va dung hop vé6i ving protein mang mé rong vao khong gian ngoai
bao tir protein bé mit ba don phéan cla virut, hodc ca TM/CT gan nhu twong dong va
viing ngoai bao gan nhu twong ddng tir protein bé mit ba don phan cua virut, tao thanh
VLP. Stra chita su gap nép cua protein thé kham c6 thé quan trong ddi véi su 6n dinh
cua protein, su tao thanh multime, tao thanh VLP va chtrc néng. Su gép nép protein c6
thé bi anh hudng béi mot hoic nhiéu yéu t6, gdm, nhung khong gi6i han t6i, trinh ty

protein, dd nhiéu twong ddi cta protein, mirc do tdp hop ndi bao, tinh san c6 cua cac
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ddng yéu té co thé lién két hodc két hop tam thdi véi protein khong duge gip nép hoic
duoc gip nép mot phan, duoc gép nép.

Tinh twong ty cla trinh tu nay co thé dugc x4c dinh bang cach st dung chuong
trinh so sdnh trinh tu nucleotit, nhu dugc dé xuét trong DNASIS (st dung, vi du nhung
khong gidi han téi, cac thong s6 dudi day: GAP penalty 5, #of top diagonals 5, fixed
GAP penalty 10, k-tuple 2, floating gap 10, va window size 5). Tuy nhién, cdc phuong
phap sép hang trinh tir khac dé so sanh da duoc biét trong linh vuc k§ thuat vi du thuét
toan cia Smith & Waterman (1981, Adv. Appl. Math. 2:482), Needleman & Wunsch
(J. Mol. Biol. 48:443, 1970), Pearson & Lipman (1988, Proc. Nat'l. Acad. Sci. USA
85:2444), va bang cac phép tién hanh bing miy tinh cac thuit todn nay (GAP,
BESTFIT, FASTA, va BLAST, ¢6 sin thong qua NIH.), hodc bing cach sip hang thu
cong va kiém tra bang mit (xem, vi du, Current Protocols in Molecular Biology,
Ausubel va cong su, eds. 1995 ban phu luc), hodc bang cach sir dung phép lai Southern
hodc Northern duéi cac diéu kién khic nghiét (xem Maniatis va cong sy, trong
Molecular Cloning (A Laboratory Manual), Cold Spring Harbor Laboratory, 1982).
Tét hon 13, cac trinh tu gin nhu twong dong thé hién it nhat khoang 80% va tot hon
nhét it nhat khoang 90% tinh tuong tw v& trinh tu d6i véi chiéu dai x4c dinh cta phan
tur.

Vi du vé& mot trong cac diéu kién lai khac nghiét co thé lai qua dém (tr khoang
16 dén 20 gid) trong 4 X SSC & nhiét d6 65°C, sau d6 bang cach rira trong 0,1 X SSC
& nhiét dd 65°C trong thoi gian mot gio, hodc rira 2 lan trong 0,1 X SSC & nhiét do
65°C mdi 1an rira khodng 20 hodc 30 phit. Mat khac didu kién lai khic nghiét dan
chimg c6 thé 14 qua dém (16-20 gid) trong 50% formamit, 4 X SSC & nhiét do 42°C,
sau d6 bang cach rira trong 0,1 X SSC & nhiét do 65°C trong thoi gian mot gio, hodc
rita 2 14n trong 0,1 X SSC & nhiét d6 65°C mdi lan trong thoi gian 20 hogc 30 phit,
hodc qua dém (tir 16 dén 20 gio), hodc phuong phap lai trong dung dich dém nuéc
phosphat Church (7% SDS; 0,5M chit dém NaPOy pH=7,2; 10mM EDTA) & nhiét do
65°C, vo1 2 1an rira & nhiét do 50°C trong 0,1 X SSC, 0,1% SDS mdi 1an trong thoi
gian 20 hodc 30 phut, hodc rira 2 lan & nhiét d6 65°C trong 2 X SSC, 0,1% SDS trong
thoi gian 20 hogc 30 phut mdi 1dn véi cc ving trinh tw duy nhat.

Axit nucleic ma hoa polypeptit thé kham, protein thé kham, protein dung hop,

protein virut thé kham, hodc protein bé mit ba don phan cta virut thé kham c6 thé
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duoc mo6 ta dudi dang "axit nucleic thé kham", hodc "trinh tu nucleotit thé kham". Vi
du, nhung khong dugc xem 1a dé gi6i han, hat tuong ty virut bao gbm protein HIV thé
kham, protein virut bénh dai thé kham, protein VZV thé kham, SARS thé kham hoac
protein virut Ebola thé kham c6 thé dwgc mo ta duéi dang "VLP thé kham".

"Protein kham" hodc "polypeptit khdm", cling dugc dé cap dén dudi dang protein
dung hop, né dugc hiéu 1a protein hodc polypeptit bao gbm trinh tu axit amin tir hai
hodc nhiéu hon hai ngudn, vi du nhung khong giéi han véi viing ngoai bao tir protein
bé mit ba don phén cua virut hodc doan ctia nd, vi du protein F (vi du RSV, bénh sd1,
bénh quai bi, bénh dich ta ga), protein (vi du SARS), protein env (HIV), protein G
(bénh dai), glycoprotein vo ngoai nhu E, B, C, I, H (VZV, virut cu bao, virut herpes,
virut Epstein-barr), glycoprotein GP (vi du ebola, marburg), hemagglutinin (vi du virut
bénh dau mua, virut bénh dau bo), va vi du TM/CT cta HA, dugc dung hop thanh
polypeptit don. Protein hodc polypeptit kham co6 thé bao gdm peptit tin hidu twong tu,
hoac khac loai v6i, phan con lai clia polypeptit hodc protein.

Thuat nglr "peptit tin hi¢u" da duoc biét trong linh vyc k¥ thudt va thuong dé cap
dén trinh tu ngén (khoang 5 dén 30 axit amin) cua axit amin, thuong dugce tim théy tai
du tan cung N ciia polypeptit c6 thé chuyén doan truc tiép polypeptit dugc dich ma
mai thanh co quan té bao cu thé, hoac hd trg sy dinh vi cac ving dic hiéu cta chubi
polypeptit twong tng véi cac ving khac. Nhu vi du khong gidi han, peptit tin hiéu ¢6
thé hudng dich sy chuyén doan ciia protein vao mang ludi ndi chét va/hodc su hd tro
su dinh vi ciia ving & dau gan dau tan cing N tuong Gmg véi ving mang dang moc cia
polypeptit m&i sinh dé hd trg sw phan cét va gip nép protein méi sinh, vi du dugc xem
la duoc gidi han, protein HA trudong thanh.

Peptit tin hi¢u (signal peptide-SP) co thé ty nhién véi protein hodc protein virut,
hodc peptit tin hi€u cé thé khac loai véi trinh tu co ban cia protein hodc protein virut
duoc biéu hién. Protein hodc protein virut c6 thé bao gdm peptit tin hiéu tir loai cum
tht nhét, kiéu phu hodc chung céan bﬁng cua HA tir mot hodc nhiéu hon mdt loai bénh
ctim khéc nhau, kiéu phu hodc chung. Vi du peptit tin hiéu ty nhién cua HA kiéu phu
B H1, H2, H3, H5, H6, H7, H9 hodc loai bénh cim B ¢6 thé duoc sir dung dé biéu
hién protein virut thé kham trong hé théng thuc vat. Theo mot vai phuong 4n cua sang
ché, SP ¢6 thé thuoc loai bénh cim B, H1, H3 or H5; hoac thudc kiéu phu H1/Bri,
H1/NC, H5/Indo, H3/Bri hoac B/Flo. Theo mot vai phuong an SP ¢o thé 1a protein
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HIV Env, protein G bénh dai, glycoprotein E VZV, glycoprotein S SARS hodc
glycoprotein vé ngoai virut Eboloa.

Peptit tin hidu ciing c6 thé khong tu nhién, vi du, tir protein, protein virut, protein
bé mit ba don phan cua virut hodc hemagglutinin ctia virut khac v6i protein bé mit ba
don phén cua virut, hodc tir polypeptit thuc vat, dong vat hodc vi khudn. Vi du khong
gidi han cua peptit tin hi€u cé thé dugc st dung 13 peptit cua protein disulfua
isomeraza & ¢6 linh lang (PDI SP; nucleotit 32-103 ¢6 sb truy cap Z11499).

Do d6 sang ché dé xuat protein virut thé kham bao gbm peptit tin hiéu tu nhién,
hodc khong tu nhién, va axit nucleic ma héa protein virut thé kham nay.

Su gip nép chinh xéc protein virut thé kham duoc biéu hién c6 thé quan trong
dbi véi dd 6n dinh cua protein, sy tao thanh multime, sy tao thanh cac VLP, chirc nang
cua protein virut thé kham va su nhan dién protein virut thé kham bai khang thé, trong
s6 cac dac tinh khéc. Su gip nép va tich tu protein co thé bi anh hudéng boi mot hosc
nhiéu yéu t6, gdm, nhung khong giéi han véi, trinh ty cla protein, sy du thira protein
tuong di, mic o don nodi bao, pH trong ngan té bao, tinh sin ¢ cua cac dong yéu td
c6 thé lién két hodc két hop tam thoi vé6i protein duge gép nép, duoc gip nép mot phan
hodc khong dugc gép nép, su ¢6 mat cua mot hoac nhiéu protein chaperon, hodc loai
khac.

Protein sbc nhiét (Heat shock protein-Hsp) hodc protein gy cing thang 13 céc vi
du vé protein chaperon, c6 thé tham gia vao cac qua trinh té bao khac nhau bao gom su
tong hop protein, su Ivu thong ndi bao, ngin chin sy gap nép sai, ngan chin su két tu
protein, su lap rap va thao roi cac phic hop protein, sy glp nép protein, va su khong
két tu protein. Céc vi du vé protein chaperon nay gdm, nhung khong gi6i han véi,
Hsp60, Hsp65, Hsp 70, Hsp90, Hsp100, Hsp20-30, Hspl0, Hsp100-200, Hspl00,
Hsp90, Lon, TF55, FKBP, xyclophilin, ClpP, GrpE, ubiquitin, calnexin, va protein
disulfua isomeraza (xem, vi du, Macario, A.J.L., Cold Spring Harbor Laboratory Res.
25:59-70. 1995; Parsell, D.A. & Lindquist, S. Ann. Rev. Genet. 27:437-496 (1993);
Patent M¥ s6 5232833). Nhur duge md td & ddy, protein chaperon, vi du nhung khong
gidi han véi Hsp40 va Hsp70 co thé duoc s dung dé dam bao su gip nép protein virut
thé kham.

Céc vi du vé Hsp70 gdm Hsp72 va Hsc73 tir cac té bao dong vat c¢6 vii, DnaK tir

vi khuén, dic biét 1a vi khuan gay bénh lao mycobacteria nhu Mycobacterium leprae,
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Mycobacterium tuberculosis, va Mycobacterium bovis (nhu Bacille-Calmette Guerin:
dugc dé cap ¢ ddy c6 dang Hsp7l). DnaK tir Escherichia col, ndm men va sinh vat
nhan nguyén thiy khac, va BiP va Grp78 tur sinh vat nhin chuén, nhu 4. thaliana (Lin
va cong su 2001 (Cell Stress va Chaperones 6:201-208). Vi du cu thé vé Hsp70 1a A.
thaliana Hsp70 (dugc ma hoa bang Genbank ref: AY120747.1). Hsp70 c6 kha nang
lién két dic hiéu véi ATP ciing nhu polypeptit va peptit khdng dugc gip nép, nho @6
tham gia vao sy gap nép va khong gap nép protein ciing nhu sy 1ap rap va thao d& céc
phuc hop protein.

Céc vi du vé Hsp40 gdm Dnal tir sinh vat nhan nguyén thiy nhu E. coli va
mycobacteria va HSJ1, HDJ1 va Hsp40 tir sinh vét nhén chuén, nhu co linh ling
(Frugis va cOng sy, 1999. Plant Molecular Biology 40:397-408). Vi du cu thé vé
Hsp40 14 M. sativa MsJ1 (s6 tham chiéu ngan hang gen: AJ000995.1). Hsp40 dong vai
trd lam chaperon phén tir d6i véi su gip nép protein, tinh dung nap nhiét va sy tai ban
ADN, trong sb céc hoat tinh té bao khac.

Trong s6 Hsps, Hsp70 va dong chaperon ciia né, Hsp40, c6 lién quan dén su 6n
dinh su dich ma va polypeptit dugc tong hop méi trude khi sy téng hop hoan thanh.
Ma khong bi rang budc béi ly thuyét, Hsp40 lién két véi cac miéng dan ky nuéc cta
polypeptit khong gép nép (méi sinh hoic dugc chuyén méi), do d6 tao thuén lgi cho su
tuong tac cua phuc hgp Hsp70-ATP v6i polypeptit. Su thity phdn ATP dan dén sy tao
thanh phtrc hop 6n dinh gifta polypeptit, Hsp70 va ADP, va giai phong Hsp40. Su két
hop cia phic hgp Hsp70-ADP véi miéng dan ky nuéc chira polypeptit ngin chin su
tuong tac cua ching voi céac miéng dan ky nu6c khac, ngin chin su gip nép khong
chinh x4c va su tao thanh cac khéi két tu véi protein khac (tham khdo trong Hartl, FU.
1996. Nature 381:571-579).

Protein ¢6 thé tao thuan loi cho su gép nép chinh x4c & muc thip ctia protein tai
td hop, nhung dudi dang muc biéu hién tang, sy du thira chaperon tu nhién c6 thé tro
thanh mot yéu t6 han ché. Mirc biéu hién cao clia protein virut thé kham trong céc 14
duoc tham nhidm c6 thé din dén sy tich tu clia protein virut thé kham trong dich bao
tuong, va biéu hién déng thi mot hodc nhidu hon mot protein chaperon nhu Hsp70,
Hsp40 hodc ca Hsp70 va Hsp40 cé thé 1am giam muc protein dugc gép nép sai hoic
duoc két tu, va lam tang ) lugng protein thé hién cac dic tinh cAu tric bac bén va bac

ba cho phép tao thanh céc hat tuong ty virut.
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Do d6, sang ché ciing dé xuit phuong phép sén xuét protein virut thé kham VLP
& thuc vat, trong d6 axit nucleic thu nhéit ma hoa protein virut thé kham duoc biéu hién
d6ng thoi véi axit nucleic thir hai ma hoa chaperon. Axit nucleic thir nhét va tht hai c6
thé dugc dua vao thuc vat trong budc twong tu, hodc ¢6 thé dugc dua vao thuc vat mot
cach tuén ty.

VLP thé kham duoc tao ra tir protein c6 ngudn gboc tir virut, phit hop véi séang
ché khong bao gdm protein nén hoic protein 18i ctia virut. Protein nén virut 13 protein
thiét 1ap va duy tri cAu tric virion. Protein nén virut thudng tuong tac truc tiép v6i
mang t& bao va c6 thé bao gdbm trong quy trinh ndy chdi. Protein 18i virut 13 protein tao
thanh mot phan ciia nucelocapsit va thuong dugc két hop truc tiép véi axit nucleic cia
virut. Céc vi du vé protein nén hoic protein 151 cua virut 1a M1, RSV M bénh cum va
protein gag retrovirut. Protein M1 da biét lién két véi ARN (Wakefield L., va
Brownlee G.G., Nucl Acids res 11:8569-8580, 1989) la tap chat trong ché phdm VLP.
Su ¢6 mit cia ARN khong mong mubn khi thu dugc sy diéu hoa chip nhan dugc cho
san phdm VLP thé kham, do d6 ché phdm VLP thé kham thiéu ARN c6 thé 1a mét wu
diem.

Viée st dung thuét ngit "ving diéu hoa", "nhan t6 diéu hoa" hodc "trinh tw khoi
dau" trong don duoc hiéu 1a dé phan 4nh mot phan cua axit nucleic thong thuong,
nhung khong thuong xuyén, phia truée vung ma hoéa protein cia gen, ¢o thé bao gém
ADN hodc ARN, hodc ca ADN va ARN. Khi vung diéu hoa duoc hoat hda, va trong
su két hop hiéu qua, hodc dugc lién két hiéu qua, voi gen dugce quan tam, diéu nay co
thé din dén su biéu hién gen dwoc quan tim. Nhan t6 diéu hoa cé thé c6 kha ning lam
trung gian tinh ddc trung ctia co quan, hoac kiém soét su hoat héa gen tam thdi hodc
phat trién. "Ving didu hoa" c6 thé bao gdbm nhan t6 khai dong, nhan t6 khoi dong 16i
thé hién hoat tinh khéi dong co ban, nhan t6 c6 thé gay ra dap ung vé6i tic nhan kich
thich bén ngoai, cic nhan td qua trung gian hoat tinh khoi dong nhu nhan t6 diéu hoa
Am tinh hodc ving tdng cudong phién ma. "Vung diéu hoa", nhu duogc sit dung & day,
cling c6 thé bao g@)m nhan tb hoat héa su phién ma sau do, vi dy, nhan t§ didu hoa diéu
bién su biéu hién gen nhu viing tang cudng dich ma va phién ma, chit kim ham dich
ma va phién m4, phia trude trinh ty hoat hoa, va yéu t6 quyét dinh khong 6n dinh cta

mARN. Mot trong so cac nhan td nay c6 thé dugc dat vao vi tri gan ving ma hoa.
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Trong ngit canh cua ban mo t4, thuat nglt "nhén t6 didu hoa" hodc "ving didu
hoa" thuong ding dé chi trinh ty ADN, thudng, nhung khong luén ludn, phia trude (5"
trinh tw ma héa cia gen ciu tric, kiém soét sy biéu hién cta ving ma hoa bang cach
cung cip su nhan dién ARN polymeraza va/hodc yéu t6 khac can thiét cho su phién
ma dé bat diu tai vi tri dic biét. Tuy nhién, diéu nay dugc hiéu réng cac trinh tu
nucleotit khac, dugce dinh vi trong intron, hodc dau 3' cua trinh tu c6 thé gbp phﬁn vao
viéc diéu hoa su biéu hién vung mi hoa dugc quan tdm. Mot vi du v& nhan t6 diéu hoa
tao ra su nhan biét ARN polymeraza hodc cac yéu td phién mi khac dé bao dam su
khoi dAu tai vi tri ddc biét 1a nhan td trinh tu khoi dau. Hau hét, nhung khong phai 1a
tt c4, cac nhan 6 trinh tw khoi ddu cta sinh vt nhan chuan chita hop TATA, trinh tu
axit nucleic dugc bao tdn gdm céc cip bazo adenosin va thymidin nucleotit thuong dat
& vi trf khoang 25 cdp bazo phia trude vi tri khoi d4u phién ma. Nhan tb trinh tu khéi
dAu bao gdm nhan 6 trinh ty khéi dAu co ban, chiu trach nhiém khoi dau sy phién ma,
cling nhu cac nhan t6 didu hoa khac (nhw dugc 1iét ké & trén) bién d6i su biéu hién
gen.

C6 c4c loai ving diéu hoa khac nhau, gbm cac ving dugc didu hoa su phat trién,
cam ung dugc hodc co ban. Vung didu hoa dugc diéu hoa sy phat trién, hoac diéu
chinh sy biéu hién khac nhau cia gen bang cach kiém so4t no, duoc hoat héa trong céac
bo phan hodc mo nhét dinh cta co quan tai thoi gian déc biét trong su phat trién cta co
quan hodc m6. Tuy nhién, mot vai vung didu hoa dugc diu chinh sy phét trién c6 thé
hoat hoa wu tién trong cac co quan hodc md nhét dinh tai céc giai doan phat trién dic
biét, chung co thé dugc hoat hoa theo cach thic diéu hoa su phat trién, hodc v4i mirc
dd co ban trong cac co quan hodc md khac trong thue vat. Cac vi du vé ving diéu hoa
dac hiéu mo, vi du vung diéu hoa dic hiéu, bao gém trinh tuy khoi dau napin, va trinh
tu khoi dau cruciferin (Rask va cong suw, 1998, J. Plant Physiol. 152: 595-599;
Bilodeau va cong sw., 1994, Plant Cell 14: 125-130). Mot vi du vé trinh ty khoi du
dac hiéu 14 bao gdm trinh ti khéi d4u plastoxyanin (xem US 7125978, dugc két hop &
day dé tham khao).

Vung diéu hoa cam tmg duoc 1a mdt ving ¢ kha nang hoat héa sy phién ma
truc tiép hodc gidn tiép mot hodc nhiéu trinh tv ADN hoic cic gen d4p Umg tic nhan
giy cam ung. Khi khong c6 mit tdc nhin gy cam tng cac trinh tw ADN hoac gen

khong dugc phién ma. Thong thuong yéu tb protein lién két dac hiéu véi ving didu
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hoa cam Ung dugc dé hoat hoa su phién ma co thé c6 mat dudi dang bat hoat, sau d6
duoc bién dbi truc tiép hodc gian tiép thanh dang hoat héa bdi tic nhan gdy cam tng.
Tuy nhién, yéu t6 protein ciing c6 thé khong c6 mat. T4c nhan giy cdm Ung c6 thé 13
chit héa hoc nhu protein, chét chuyén héa, chit diéu hoa sinh truong, thudc diét co
hoic hop chét phenolic hoic cing thing sinh 1y hoc dugc gy ra truc tiép boi cac nhan
td néng, lanh, mubi, hodc doc t6 hoac gian tiép thong qua hoat dong cua maim bénh
hoic tAc nhan c6 kha ning gy bénh nhu virut. Té bao thuc vt chira ving didu hoa c6
thé cam tmg dugc phoi ra véi tic nhan giy cam tng bing cach dit bén ngoai tAc nhan
gdy cam g v&i té bao hodc thuc vat nhu bang cach phun, tuéi nuée, 1am néng hodc
céc phuong phap tuong tw. Nhan t6 diéu hoa c6 thé cam Gng c6 thé ¢6 ngudn gbc tir
cic gen cua thuc vat hodc cac gen khong phai cta thuc vat (vi du Gatz, C. va Lenk,
LR.P., 1998, Trends Plant Sci. 3, 352-358; duoc két hop ¢ day dé tham khao). Vi du,
trinh tu khoi ddu c6 thé cam ung hiéu qua gém, nhung khong giéi han véi, trinh ty
khéi ddu co thé cam tmg v6i tetraxyclin (Gatz, C.,1997, Ann. Rev. Plant Physiol. Plant
Mol. Biol. 48,89-108; duoc két hop d& tham khao), trinh tu khoi dau ¢ thé cam tng
steroit (Aoyama. T. va Chua, N.H.,1997, Plant 1. 2, 397-404; dugc két hop dé tham
khao) va trinh tu khéi dau c6 thé cam tng véi rugu etylic (Salter, M.G., va cong su,
1998, Plant 10urnal 16, 127-132; Caddick, M.X., va cOong su,1998, Nature Biotech. 16,
177-180, duoc két hop dé tham khao) gen IB6 va CKI 1 c6 thé cam tng xytokinin
(Brandstatter, I. va K.ieber, 1.1.,1998, Plant Cell 10, 1009-1019; Kakimoto, T., 1996,
Science 274,982-985; dugc két hop dé tham khao) va nhan t§ c6 thé cam tng véi
auxin, DRS (Ulmasov, T., va cong s, 1997, Plant Cell 9, 1963-1971; dugc két hop dé
tham khdo).

Viung diéu hoa co dinh nham biéu hién gen trong toan b cac phﬁn khac nhau cia
thuc vat va trong toan bd su phat trién lién tuc cta thuc vat. Cac vi du vé nhan t§ diéu
hoa cdu thanh gdm trinh ty khéi dau c6 lién quan dén ban phién ma CaMV 35S (Odell
va cOng su, 1985, Nature, 313: 810-812), actin 1 & gao (Zhang va cdng su, 1991, Plant
Cell, 3: 1155-1165), actin 2 (An va céng su, 1996, Plant J., 10: 107-121), hodc tms 2
(U.S. 5,428,147, dugc két hop & day dé tham khao), va gen triosephosphat isomeraza 1
(Xu va cong sy, 1994, Plant Physiol. 106: 459-467), gen ubiquitin 1 & ngo6 (Cornejo va
con su, 1993, Plant Mol. Biol. 29: 637-646), gen ubiquitin 1 va 6 & Arabidopsis
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(Holtorf va cong su, 1995, Plant Mol. Biol. 29: 637-646), va gen 4A yéu t6 khoi dong
su dich ma ¢ thude 14 (Mandel va cong sy, 1995, Plant Mol. Biol. 29: 995-1004).

Thuét ngit "co dinh" dugc st dung trong ban mo ta khong can thiét phai chi ra
gen nho sy kiém soé4t ving didu hoa co dinh duoc biéu hién tai mic gidng nhu trong
tht ca cac loai té bao, nhung gen dugc biéu hién trong khoang rdng céc loai té bao mic
di thudng quan sét thdy nhidu thay dbi. Nhan t§ didu hoa co dinh ¢6 thé dugc két hop
v6i cac trinh tu khac dé 1am ting cudng sy phién ma va/hodc dich ma trinh tu nucleotit
ma chung duoc lién két hidu qua. Vi dy, hé théng CPMV-HT nhan dugc tir ving
khong dich mi cta virut kham & cdy déu dila (Cowpea mosaic virus - CPMV) va
chiing minh sy chuyén doan tang cuong cia trinh ty ma hoa dugc két hop. "Tu nhién"
duoc hiéu 13 axit nucleic hodc trinh tu axit amin xuét hién tu nhién, hodc "loai dai".
Nho "dugc lién két hiéu qua" nghia 12 cAc trinh tu cu thé, vi du nhan t6 diéu hoa va
vung ma héa dugc quan tam, tuong tac truc tiép hodc gian tiép dé thuc hién chirc ning
dugc du dinh, nhu su trung gian hodc diéu hoa sy biéu hién gen. Sy tuong tac cua cac
trinh tu duoc lién két hiéu qua c6 thé, vi du, duge trung gian bdi cac protein tuong tac
v6i cée trinh ty duoc lién két hidu qua.

Protein hodc polypeptit thé kham c6 thé duoc bidu hién trong hé thong biéu hién
bao gém virut trén co s&, ADN hodc ARN, hé théng biéu hién, vi du nhung khong giéi
han véi, catxet biéu hién trén co s& comovirut va nhan td phong dai trén co sO
geminivirut. |

Hé théng biéu hién duge md ta & day c6 thé bao gdm catxet biéu hién trén co s&
virut hai phﬁn, hodc virut véi hé gen hai phﬁn. Vi duy, virut hai phén 6 thé thude ho
Comoviridae. Giéng thudc ho Comoviridae bao gém Comovirut, Nepovirut, Fabavirut,
Cheravirut va Sadwavirut. Comovirut bao gém virut kham & cdy dau diia (Cowpea
mosaic virus - CPMV), virut kham xau ¢ cdy d4u diia (Cowpea severe mosaic virus -
CPSMV), virut kham & bi (Squash mosaic virus - SqQMV), virut dém & co ba 1a do
(Red clover mottle virus - RCMV), virut dém & vo dau (Bean pod mottle virus -
BPMV), virut ddm & ct cai (Turnip ringspot virus - TuRSV), virut kham & dau tam
(Broad bean true mosaic virus - BBtMV), virut lam bién mau & ddu tam (Broad bean
stain virus - BBSV), virut kham & cu cai (Radish mosaic virus - RaMV). Cac vi du vé
trinh ty ARN-2 & comovirut bao gdm nhan t6 ting cudng c6 thé hiru ich trong nhiéu

khia canh khéc nhau cua sang ché, gdm, nhung khong gii han vi: CPMV RNA-2 (sb
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truy cdp ngin hang gen NC_003550), RCMV RNA-2 (sb truy cdp ngin hang gen
NC_003738), BPMV RNA-2 (sb truy cap ngan hang gen NC_003495), CPSMV RNA-
2 (sb truy cap ngan hang gen NC_003544), SqMV RNA-2 (sb truy cap ngan hang gen
NC_003800), TuRSV RNA-2 (sb6 truy cdp ngan hang gen NC 013219.1). BBtMV
RNA-2 (sb truy cap ngan hang gen GU810904), BBSV RNA2 (sb truy cap ngan hang
gen FJ028650), RaMV (sb truy cap ngan hang gen NC_003800)

Céc doan cua hé gen ARN comovirut hai phén duoc dé cap dén dudi dang ARN-
1 va ARN-2. ARN-1 ma héa protein c6 lién quan dén su tai ban trong khi ARN-2 ma
hoa protein can thiét cho su dich chuyén tir t& bao dén té bao va hai protein vo. catxet
trén co s& comovirut thich hop ¢6 thé duge st dung bao gdbm CPMV, CPSMV, SqMYV,
RCMV, hodc BPMV, vi duy, catxet biéu hién c6 thé trén co sé CPMV.

“Catxet biéu hién” dung dé chi trinh tu nucleotit bao gbm axit nucleic dang néi
dén nho kidm soat, va lién két hiéu qua (hodc mot cach hiéu qua), trinh tu khéi dau
thich hop hodc nhan t6 diéu hoa khac dé phién ma cua axit nucleic dang néi dén trong
té bao chu.

Céc hé théng biéu hién ciing c6 thé bao gdm nhan td phéng dai tir geminivirut vi
du, nhén t6 phong dai tir virut gdy lun & déu vang (bean yellow dwarf virus - BeYDV).
BeYDV thudc gibng Mastreviruses phut hop véi cdy hai 1a mam. BeYDV 14 hai phan
¢6 hé gen ADN vong tron chudi don va ¢ thé t4i ban thanh sé lwong ban sao rat 16n
bang co ché tudn hoan lan. Hé théng vecto tai ban ADN c¢6 ngudn gbc tir BeYDV
dugc st dung dé san xudt protein hiéu suét cao nhanh chong & thuc vat.

Nhu duge st dung & ddy, cum tu “nhén td phong dai” dung dé chi doan axit
nucleic bao gdm it nhit mot phin cia mot hodc nhidu ving hai gen dai (long
intergenic region - LIR) hodc hé gen geminivirut. Nhu dugc st dung & déy, “vung hai
gen dai” ding dé chi ving trong ving hai gen dai chtra vi trf lién két rep c6 kha ning
cit bo gian tiép va tai ban bang protein Rep geminivirut. Theo mot vai khia canh, doan
axit nucleic bao gdbm mét hodc nhidu LIR, con bao gdm ving hai gen ngin (short
intergenic region - SIR) cta hé gen geminivirut. Nhu duoc st dung ¢ day, “vung hai
gen ngan” dung dé chi soi bd sung (IR ngin (SIR) clia Mastrevirut). Nhan t6 phong dai
6 ngudn gdc tir geminivirut thich hop bét ky co thé dugc st dung & day. Xem, vi du,
W02000/20557; W02010/025285; Zhang X. va cong su (2005, Biotechnology and
Bioengineering, Vol. 93, 271-279), Huang Z. va cdng su (2009, Biotechnology and
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Bioengineering, Vol. 103, 706-714), Huang Z. va cdng sw(2009, Biotechnology and
Bioengineering, Vol. 106, 9-17); dugc két hop & ddy dé tham khao).

Protein kham hoéc polypeptit kham cé thé dwoc tao ra dudi dang san phim phién
ma tir trinh tu nucleotit kham, va protein kham hodc polypeptit kham dugc tach ra sau
khi tdng hop, va néu cin, dugc két hop dé tao thanh protein multime. Do d6, protein
kham hodc polypeptit kham cling bao gbm protein hodc polypeptit bao gdm céac duéi
don vi dugc két hop thong qua cac cdu disulfua (toc 1a protein multime). Vi duy,
polypeptit kham bao gdm trinh ty axit amin tir hai hodc nhiéu hon hai ngudn c6 thé
dugc xr 1y thanh dudi don vi, va cdc dudi don vi dugc két hop thong qua céc ciu
disulfua dé tao ra protein kham hodc polypeptit kham.

Protein virut kham theo cédc phuong &n khac nhau theo sang ché bao gébm ving
xuyén mang va dudi té bao chat (TM/CT) tir HA bénh cam. TM/CT c6 thé la HA
TM/CT tu nhién tir loai, kiéu phu bat ky thudc virut bénh cim, gém, vi du, loai hodc
kiéu phu B, H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H11, H12, H13, H14, H15 va
H16. Cac vi du khong gidi han cuia loai hodc kiéu phu HI, H3, H5 hoac B gém kiéu
phu A/NewCaledonia/20/99 (HIN1), kiéu phu H1 A/California/04/09 (HIN1), kiéu
phu A/Indonesia/5/05 (H5NI1), A/Brisbane/59/2007, B/Florida/4/2006, va H3
A/Brisbane/10/2007 (xem vi du WO2009/009876; WO 2009/076778; WO
2010/003225; WO 2010/003235, duoc két hop & day dé tham khao). Ngoai ra, TM/CT
6 thé loai bat ky trong s6 HA TM/CT trong d6 1, 2, 3, 4 hodc 5 axit amin duoc loai
b6, hoiic dya trén loai miéng dém bat ky hodc trinh tw mdi lién két cta 1, 2, 3, 4 hodc 5
axit amin dugc bd sung vao.

Tt hon 13, TM/CT 1a tir H5 hodc H3, vi du nhung khong gidi han véi kiéu phu
A/Indonesia/5/05 (H5N1; “H5/Indo”; s6 truy cap ngan hang gen ABW06108.1), H5
A/Vietnam/1194/2004(A-Vietnam; sb truy cap ngin hang gen ACR48874.1), H5
A/Anhui/1/2005 (A-Anhui; sd truy cdp ngan hang gen ABD28180.1); H3
A/Brisbane/10/2007 (“H3/Bri”; sd truy cép ngan hang gen ACI26318.1), H3
A/Wisconsin/67/2005(A-WCN; s truy cép ngan hang gen ABO37599.1). TM/CT cuia
dudng bién trong cac trinh tw H3 va H5 khéc nhau dugc mo ta trong WO 2010/148511
(dugce két hop ¢ day dé tham khio). Céc vi du khong gi6i han v& trinh ty axit amin ddi
v6i TM/CT gdm SEQ ID NO:41 va 42, va trinh tu nucleotit bét ky ma hoa trinh tu axit
amin c6 SEQ ID NO:41 hogc 42
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Sy thay d6i axit amin dugc dung nap trong hemagglutinin cta virut cim. Su thay
dbi nay tao ra cac ching méi lién tuc dugc nhén biét. Tinh l1ay nhiém giita cac ching
m6i c6 thé thay dbi. Tuy nhién, su tao thanh céc trime hemagglutinin, sau do tao thanh
VLP dugc duy tri. Do d6, sang ché d& xuit protein virut thé kham bao gom trinh tu
axit nucleic hemagglutinin, tao thanh VLP & thyc vét, va gém céac trinh tu da biét va
trinh tu HA bién thé c6 thé phat trién.

Thuét ngtt "hat twong tu virut" (virus like particle - VLP), hodc "céc hat tuong tu
virut" hodc "VLP" dung dé chi cac cdu tric tu 1ap rép va bao gbm protein cau tric nhu
protein virut thé kham. VLP va VLP thé kham thuong vé mat hinh thdi hoc va tinh
khang nguyén tuong tu véi cac virion dugc tao ra trong bénh nhiém triing, nhung thiéu
thong tin di truyén da dé tai ban va do d6 khong lay nhiém. VLP va VLP thé kham c6
thé dugc tao ra trong té bao chu thich hop bao gém té bao chu & thuc vat. Su chiét sau
day tir t& bao chu va dya trén sy phan 14p va tinh ché thém dudi cac diéu kién thich
hop, VLP va VLP thé kham c6 thé duoc tinh ché dudi dang cAu tric nguyén ven.

VLP thé kham theo sang ché co thé duoc tao ra trong té bao chu dugc md ta
béng sur thiéu kha nang sialyl héa protein, vi du té bao thuc vat, té bao sau bo, nam, va
c4c sinh vat khac bao gdm bot bién, dong vat rudt khoang, 16p giun d6t, dong vat chan
dét, dong vat than mém, 16p giun tron, nganh trochelmintes, san 14, ham to, xuc tu,
virut chlamydia, x0én khudn, vi khuin gram duong, vi khuén lam, c¢d vi khuén, hodc
loai twong tw. Xem, vi du Gupta va cong su, 1999. Nucleic Acids Research 27:370-
372; Toukach va cong su, 2007. Nucleic Acids Research 35:D280-D286; Nakahara va
cong su, 2008. Nucleic Acids Research 36:D368-D371.

Sang ché ciing dé xuat VLP thé kham thu dugc vo ngoai lipit tir mang té bao cta
té bao trong do6 VLP thé kham dugc biéu hién. Vi du, néu virut thé kham duoc biéu
hién trong hé théng trén co sé thuc vat, VLP thé kham tao thanh c6 thé thu duoc v
ngoai lipit tir mang té bao clia té bao thyc vat.

N6i chung, thuat ngir "lipit" dung dé chi phan t xudt hién tu nhién, hoa tan
trong chét béo (ua béo). VLP thé kham duoc tao ra ¢ thuc vat theo mot vai phuong én
ctia sang ché c6 thé duoc tao phirc véi lipit ¢6 ngudn gbc tir thuc vat. Cac lipit c6
ngudn gbc tir thue vat co thé c6 dang 16p kép lipit, va cé thé bao gdm thém vo bao
quanh VLP. Lipit ¢o6 ngudn gde tir thuc vat co thé bao gdm cac thanh phan lipit cla

mang té bao ciia thuc vat trong d6 VLP duoc tao ra, bao gdm phospholipit, tri-, di- va
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monoglyxerit, cling nhu sterol hoa tan trong chit béo hodc chat chuyén hoa bao gdm
sterol. Cac vi du bao gbébm phosphatidylcholin (phosphatidylcholine-PC),
phosphatidyletanolamin (phosphatidylethanolamine-PE), phosphatidylinositol,
phosphatidylserin, glycosphingolipit, phytosterol hodc hdn hop ctia ching. Lipit ¢6
nguén géc tr thuc vat ¢é thé 1an luot dugc dé cap dén lipit & thuc vat'. Cac vi du vé
sterol thuc vat bao g@)m campesterol, stigmasterol, ergosterol, brasicasterol, denta-7-
stigmasterol, denta-7-avenasterol, daunosterol, sitosterol, 24-metylcholesterol,
cholesterol ho#c beta-sitosterol - xem, vi du, Mongrand va cong su, 2004. Nguoi c6
hiéu biét trung binh trong linh vuc k¥ thudt ndy sé hiéu rang, ché phim lipit trong
mang té bao ciia té bao co thé thay ddi vé canh truong va diéu kién sinh trudng clia té
bao hodc sinh vat, hodc loai, tur té bao thu dugce. Néi chung, beta-sitosterol 1a sterol
thuc vat phong pht nhét.

Céc mang té bao thudng bao gdm cac 16p kép lipit, cling nhu cac protein c6 céc
chire ning khéc nhau. Nong d6 han ché ciia lipit cu thé c6 thé dugce tim thiy trong cdu
triic lipit hai 16p, dugc d& cap dén dudi dang 'sé luong 16n lipit'. Ving rit nhd c6 luong
16n lipit nay c6 thé duoc 1am giau trong sphingolipit va sterol. Ma khong rang budc
boi 1y thuyét, cac méang lipit ¢6 thé cé vai trd quan trong trong sy nhp bao va Xudt
bao, su di vio hodc di ra cia cac virut hodc cac tic nhan 1ay nhiém khac, su truyén tinh
trang tin hiéu gian bao, su tuong tdc vdi cac thanh phin céu tric khac trong té bao
hodc sinh vat, nhu cac chit nén ndi bao va ngoai bao.

VLP duoc tao ra & thuc vat co thé gdy ra protein virut thé kham bao gém N-
glycan déc hiéu ¢ thuc vat. Do do, sang ché cling d& xudt VLP bao gdm protein virut
thé kham c6 N-glycan dic hiéu & thuc vat.

Ngoai ra, su cai bién N-glycan & thuc vat da biét (xem vi du don xin cip Patent
M§ 60/944344; duoc két hop & day dé tham khao) va protein virut thé kham c6 N-
glycan dugc bién ddi 6 thé duoc tao ra. Protein virut thé kham bao gdm mau glycosyl
hoa duogc bién ddi, vi du véi N-glycan dugc fucosyl hda, xylosyl hoa giam, hodc ca
hai, dugc fucosyl hoa va xylosyl hoa co thé thu duoc, hodc protein virut thé kham c6
mau glycosyl hoa bién doi c6 thé thu duoc, trong d6 protein thiéu sy fucosyl héa,
xylosyl héa, hodc ca hai, va bao gdm su galatosyl héa ting cao. Ngoai ra, sy cai bién

cla céc cai bién sau dich ma, vi du, b6 sung galactoza cudi cung c6 the gy ra sy giam
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fucosyl hda va xylosyl héa cua protein virut thé kham khi duoc so sanh véi thuc vat
loai dai biéu hién protein virut thé kham.

Vi du, duoc xem la dé gi6i han, su téng hop protein virut thé kham c6 mau
glycosyl hoa dugce bién ddi c6 thé dat duoc bing cach biéu hién dong thdi protein virut
thé kham clng véi trinh tw nucleotit ma hoa beta-1.4galactosyltransferaza (GalT), vi
du, nhung khong gi6i han v6i GalT & dong vat cd vii, hodc GalT & ngudi, tuy nhién
GalT tir ngudn khac ciing c6 thé duoc st dung. Ving xic tac cia GalT ciing c6 thé
duoc dung hop voi vung CTS (tre 1a dudi té bao chét, ving xuyén mang, ving than)
cua N-axetylglucosaminyl transferaza (GNT1), tao ra enzym lai GNT1-GalT, va
enzym lai c¢6 thé duoc biéu hién ddng thoi véi protein virut thé kham. Protein virut thé
kham ciing duoc biéu hién dong thdi cling véi trinh tw nucleotit md héa N-
axetylglucosaminyltrasnferaza IIT (GnT-III), vi du nhung khong gi6i han v6i GnT-III &
dong vat ¢6 va hodc GnT-III, GnT-III & nguoi tir cac ngudn khac ciing c6 thé duge st
dung. Ngoai ra, enzym lai GNT1-GnT-III, bao gébm CTS ctia GNT1 dugc dung hop
v6i GnT-III ¢6 thé dugc sir dung.

Do d6 sang ché ciing d& xuat VLP bao gdm protein virut thé kham c6 N-glycan
duoc bién d6i.

Khoéng bi rang budc boi ly thuyét, sy c6 mit ctia N-glycan & thuc vat trén protein
virut thé kham c6 thé kich thich dép Gng mién dich bing cach thuc ddy lién két cla
protein virut thé kham bang céc té bao trinh dién khéang nguyén. Sy kich thich dap tng
mién dich st dung N glycan & thuc vat dugc dé xuit boi Saint-Jore-Dupas va cong su
(2007). Ngoai ra, hinh dang cua VLP ¢6 thé 14 vu diém @ trinh dién khang nguyén, va
lam ting tac dung ta dugc cia VLP khi dugc tao phirc véi 16p lipit ¢ ngudn gde tir
thuc vat.

VLP ¢6 thé duge danh gia vé cAu trac va kich thuéde, vi du, béng thir nghiém
hemagglutinin, kinh hién vi dién tt, hogc phuong phép sic ky loai trir theo kich thuéc.

Dbi v6i phuong phép sic ky loai trir theo kich thude, protein hoa tan tdng sb ¢o
thé duoc chiét ra tir mo thuc vét bang cach 1am dong nhét (Polytron) mau vét liéu thuc
vat duoc nghién dong lanh trong dém chiét, va vat liéu khong hoa tan dugc loai bo
bang cach ly tim. Su két tia bang axeton lanh bang hoic PEG ciing c6 thé ¢6 loi.
Protein hoa tan dugc dinh lwong, va dich chiét duoc chuyén qua cdt Sephacryl™, vi du

cot Sephacryl™ $500. Blue Dextran 2000 c6 thé dugc s dung lam tiéu chuan dinh
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chuén. Phuong phép sic ky sau day, cac phan cit c6 thé dugc phan tich bang phuong
phap thim tach mién dich dé xac dinh phan bd sung protein vao phan cat.

Phéan tach riéng co thé vi du 1a phén ndi trén mat (néu duogc ly tam, dugce léng,
hodc két tda), hodc phén loc (néu duoc loc), va duge lam giau béng protein, hodc
protein siéu cAu truc, nhu vi du céu tric giéng hinh hoa thi hodc bac cao hon, trong
luong phan tir cao hon, céc hat nhu VLP. Phén dugc tach ra c6 thé duge xtr Iy dé tach
riéng, tinh ché, ¢ dic hodc hon hop ctia ching, protein, hodc protein siéu cAu truc, vi
du, béng cac budce ly tAm bd sung, budc sdc ky, két taa (vi du phuong phép sdc ky loai
trir theo kich thu6c, phuong phép sic ky trao ddi ion, phuong phép sic ky 4i luc), loc
tiép tuyén, hodc két hop clia ching. Sy ¢6 mat cia protein dugc tinh ché, hoic protein
siéu céu trac, co thé duoc xac nhan, vi dy, béng phép phan tich Western, SDS-PAGE,
hoc tu nhién st dung khang thé phat hién thich hop, hién twong dién chuyén mao dan,
kinh hién vi dién t&, hodc phuong phap bét ky khéac s& rd rang v6i ngudi co hiéu biét
trung binh trong linh vuc k¥ thuét nay.

So dd rta giai c6 thé thay déi phu thudc vao diéu kién rira gidi duge sir dung.
Fig.7, F1.80 va Fig.11B thé hién vi du vé so db rira giai cta phuong phép sic ky loai
trir theo kich thudc ctia dich chiét thuc vét chira VLP thé kham. Trong truong hop nay,
VLP chtra HIV thé kham, G bénh dai thé kham va protein bé mit ba don phan cua
virut VZV rtra giai trong thé tich tréng cla ct, cAu trac hinh hoa thi va cu tric c6
trong luong phén tir cao rira giai tir cac phan tir 13 dén 14, va trong luong phan tir thap
hon, hodc dang hoa tan cta protein bé mit ba don phén cua virut thé kham trong céac
phén tir 15 dén 17.

VLP c6 thé duoc tinh ché hodc chiét bang cach sit dung phuong phép thich hop
bét ky vi du phuong phap chiét héa hoc hodc sinh hoa. VLP tuong ddi nhay véi viée
sdy kho, nhiét, do pH, chat hoat dong bé mit va chét tdy. Do d6 c6 thé hitu ich dé s
dung c4c phuong phap ti da hoa hiéu suét, giam thiéu sy nhiém tao cta phan VLP do
protein té bao, duy tri tinh nguyén ven cua protein, hodc VLP, va, can dén, mang hodc
vé ngoai lipit duge két hop, cac phuong phéap néi long thanh té bao dé giai phong
protein, hodc VLP. Vi du, phuwong phép tao ra thé nguyén sinh va/hoic té bao c6 4o
ngoai bi tiéu c6 thé duge sir dung (xem vi du WO 2011/035422, duge két hop & day dé
tham khao) thu duoc VLP nhu duge md td & trén. Giam thiéu hodc loai bd viéc st

dung chét téy rira hodc chét hoat dong bé mit vi du SDS hoic Triton X-100 c6 thé c6
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loi dé cai thién hiéu suét chiét VLP. VLP tiép d6 co thé duge danh gia vé chu trac va
kich thudc, vi du, béng kinh hién vi dién tr, hodc phuong phap loai trir kich thudc nhu
duoc dé cap ¢ trén.

Mot hodc nhiéu hon mét hodc nhiéu san pham thiét ké di truyén thé kham theo
sang ché c6 thé dugc biéu hién trong vét chu thuc vat thich hgp bat ky duoc bién nap
béng trinh tu nucleotit, hodc san phém thiét ké, hodc vecto theo sang ché. Cac vi du vé
vt chit thich hop gdm, nhung khong giéi han vdi, cdy nong nghiép bao gdm c6 linh
lang, cai diu canola, Brassica spp., ngd, Nicotiana spp., ¢6 linh ling, khoai tdy, nhan
sdm, dau Ha Lan, yén mach, Ia, ddu twong, la mi, lia mach, huéng duong, bong va
loai cay tuong tu.

Mot hodc nhidu san phim thiét ké di truyén thé kham theo sang ché c6 thé con
bao gém ving khong dugc dich ma 3'. Vung khéng duge dich ma 3' ding dé chi mot
phan ctia gen bao gdm doan ADN chtra tin hiéu polyadenyl héa va tin hiéu didu hoa
khac c6 kha ning anh huéng dén viéc xtr Iy mARN hodc su biéu hién gen. Tin hiéu
polyadenyl héa thuong dugc mo ta bing tac dung bd sung mot lwong nhod axit
polyadenylic vao dAu cubi 3' cua tién chit mARN. Tin hiéu polyadenyl héa n6i chung
dugc nhan dién boi sy ¢ mat cua tinh tuong déng v6i dang tiéu chuin tao thanh 5'
AATAAA-3" mac du céc bién thé 1a khong phé bién. Vi du khong gidi han vé céc
vung 3' thich hop 1a cac vang khong dich ma dugc phién mi 3' chira tin hifu
polyadenyl héa cua khéi u Agrobacterium gay ra (Ti) gen plasmit, nhu gen téng hop
nopalin (nopaline synthase - NOS), gen thuc véat nhu gen protein bdo quan déu tuong,
dudi don vi nhd cia gen ribuloza-I, 5-bisphosphat carboxylaza (ssRUBISCO; US
4962028; duoc két hop & ddy dé tham khao), trinh tw khéi dau duge st dung dé diéu
hoa su biéu hién plastoxyanin, dugc md ta trong US 7125978 (dugc két hop & day dé
tham khéo).

Mot hodc nhiéu san pham thiét ké di truyén thé kham theo séng ché ciing c6 thé
bao gdm ving ting cudng, vung tang cudng dich mad hodc phién ma, c¢6 thé can thiét.
Vung tang cuong co thé duoc dinh vi tai 5' hodc 3' véi trinh tu duge phién ma. Vung
tang cudong di biét béi ngudi co hiéu biét trung binh trong linh vuc k¥ thuat nay, va c6
thé bao gém codon khéi dau ATG, trinh tu lién k& hodc trinh tu twong tw. Codon khdi
dau, néu co, c6 thé trong pha véi khung doc ("trong khung") cua trinh ty mé hoa tao ra

su dich ma chinh x4c cua trinh tr dugc phién ma.
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San pham thiét ké theo sang ché co thé dugc dua vao céc té bao cla thuc vat sir
dung Ti plasmit, Ri plasmit, vecto virut ¢ thuc vat, bién nap ADN truc tiép, vi ti€m, k¥
thuat xung dién, v.v.. V61 cic téng két vé cac ky thuit xem vi du Weissbach va
Weissbach, Methods for Plant Molecular Biology, Academy Press, New York VIII,
pp. 421-463 (1988); Geierson va Corey, Plant Molecular Biology, 2d Ed. (1988); va
Miki va Iyer, Fundamentals of Gene Transfer in Plants. Trong Plant Metabolism, 2d
Ed. DT. Dennis, DH Turpin, DD Lefebrve, DB Layzell (eds), Addison Wesly,
Langmans Ltd. London, pp. 561-579 (1997). Cac phuong phap khéac bao gbm su hép
thu ADN truc tiép, st dung liposom, k¥ thudt xung dién, vi du su dung té bao nguyén
sinh, vi ti€ém, béng sung ban gen hoac sgi tinh thé, va su thdm nhiém chan khong.
Xem, vi du, Bilang, va cong sy (Gen 100: 247-250 (1991), Scheid va cong su (Mol.
Gen. Genet. 228: 104-112, 1991), Guerche va cong sy (Plant Science 52: 111-116,
1987), Neuhause va cong su (Theor. Appl Genet. 75: 30-36, 1987), Klein va cdng su,
Nature 327: 70-73 (1987); Howell va cong su (Science 208: 1265, 1980), Horsch va
cdng su (Science 227: 1229-1231, 1985), DeBlock va cong sy, Plant Physiology 91:
694-701, 1989), Methods for Plant Molecular Biology (Weissbach va Weissbach, eds.,
Academic Press Inc., 1988), Methods in Plant Molecular Biology (Schuler va
Zielinski, eds., Academic Press Inc., 1989), Liu va Lomonossoff (J Virol Meth,
105:343-348, 2002,), cac Patent M§ S6 4945050; 5036006; va 5100792, cac don xin
cAp Patent M§ s 08/438666, nop ngay 10 théng 05, 1995, va 07/951715, ndp ngay 25
théang 9, 1992, (tat ca dwoc két hop & day dé tham khao).

Nhu duge mé ta dudi ddy, phuong phap biéu hién tam thoi c6 thé duoc str dung
dé biéu hién san phém thiét ké theo sang ché (xem Liu va Lomonossoff, 2002, Journal
of Virological Methods, 105:343-348; dugc két hop & day dé tham khao). Mic khac,
phwong phap biéu hién tam thoi trén co s¢ chan khong, nhu duge mo ta boi Kapila va
cong su, 1997, duoc két hop & day dé tham khao) c6 thé duge sir dung. Cac phuong
phap nay c6 thé bao gbm, vi du, nhung khong gi6i han v6i, phuong phép tiém Agro
hodc thAm nhidm Agro, thdm nhiém qua dng tiém, tuy nhién, phuong phéap tam thoi
khac cling co thé dugc st dung nhu duge chi 13 & trén. Voi sy tiém Agro, su thdm
nhim Agro, hodc sy thAm nhiém qua 6ng tiém, hdn hop cla Agrobacteria bao gb6m
axit nucleic mong muébn di vao khong gian ndi bao ciia mo, vi du 14, phan trén khong

cua thuc vat (gém than, 14 va hoa), phén khac cta thuc vat (than, ré, hoa), hodc toan bd
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thuc vat. Sau khi lai gidng biéu bi Agrobacteria nhiém ddc va truyén ban sao t-ADN
vao té bao. t-ADN duoc phién ma thudc thé bd sung va mARN dugc dich ma, dan dén
viéc sén xuit protein dugc quan tdm trong cac té bao dugc tiém nhiém, tuy nhién, su
chuyén t-ADN bén trong nhén chi 12 tam thoi.

D8 hd tro viéc nhan biét cac té bao thuc vat duoc bién nap, cac san phém thiét ké
theo sang ché c6 thé dugc thao tac dé gém cac chi thi ¢é thé chon dugc cua thuc vat.
Céc chi thi ¢6 thé chon dugc hitu ich gdm cac enzym tao ra tinh bén véi cac chat hoa
hoc nhu thuéc khang sinh vi du, gentamyxin, hygromyxin, kanamyxin, hoac thudc diét
¢6 nhu phosphinothryxin, glyphosat, clorosulfuron, va céac chat trong tu. Twong tu,
cac enzym tao ra viéc san xuét hop chat c6 thé duoc nhan biét bang sy thay d6i mau
sic nhu GUS (beta-glucuronidaza), hodc sy phat quang, nhu luciferaza hodc GFP, ¢6
thé dugc st dung.

Ngoai ra, phan dugc xem xét theo sang ché 1a cac thuc vat chuyén gen, cac té
bao hodc hat thuc vat chira san phém thiét ké gen thé kham theo sang ché. Cac phuong
phap tao ra toan b cay tir cac té bao thuc vat cling di duogc biét trong tinh trang k¥
thuat. No6i chung, cac té bao thuc vat duogc bién nap dugc nudi céy trong moi trudng
thich hop, co thé chtra c4c chit chon loc nhu thudc khéng sinh, trong dé st dung céc
chét chi thi c6 thé chon dugc dé nhan biét d& dang cac té bao thuc vat dugc bién nap.
Mot 14n nita tao thanh md seo, su tao thanh chdi ¢ thé dugc hd trg nhd st dung cac
hormon thich hop cta thuc vat phu hop véi cdc phuong phap da biét va cac chdi dugc
chuyén vao méi truong ra ré dé tai sinh cay. Sau dé cac ciy c6 thé duoc st dung dé
thiét lap cac thé hé lap di 1ap lai, tir hat hodc st dung céc k¥ thuét nhan giéng sinh

dudng. Céc thuc vét chuyén gen cling c6 thé duoc tao ra ma khong st dung nudi cay

A

mo.
Sang ché bao gém cac trinh tu nucleotit:
Bang 1. Danh sach céc s6 nhan biét trinh tu.
SEQ ID NO: Phan md ta Bang/Fig.

1 Trinh ty axit nucleic lién tng cua HIV ConS ACFI (Peptit Fig.1A
tin hiéu tu nhién dugc in ddm, vung xuyén mang tu nhién
va viing chat nguyén sinh dwgc gach dudi)

2 IF-Apal-SpPDI.c Fig.1B

3 SpPDI-HIV gpl45.r Fig.1C
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4 IF-SpPDI-gpl45.c Fig.1D
5 WtdTm-gp145.r Fig.1E
6 Catxet biéu hién s 995, tir Pacl (phia trudc trinh ty khéi | Fig.1F
dau) dén Ascl (ngay sau trinh tu két thic NOS). Vi tri
Sbfl dugc loai trir dugc viét ddm. PDISP-HIV ConS ACFI
duogc gach chan.
7 Trinh tu axit amin ctia PDISP-HIV ConS ACFI Fig.1G
8 IF-H3dTm+gpl45.r Fig.2A
9 Gpl145+H3dTm.c Fig.2B
10 H3dTm.r Fig.2C
11 Catxet biéu hién sd 997, tir Pacl (phia trudce trinh tu khéi Fig.2D
dau) dén Ascl (ngay sau trinh tu két thuc NOS). Vi tri
Sbfl dugc loai trir duge viét dam. PDISP-HIV Con S
ACFI-A/Brisbane/10/2007 H3 TM+CT dugc gach dudi.
12 Trinh ty axit amin cta PDISP-HIV ConS ACFI- Fig.2E
A/Brisbane/10/2007 H3 TM+CT
13 IF-H5dTm+gpl45.r Fig.3A
14 Gpl45+H5dTm.c Fig.3B
15 [F-H5dTm.r Fig.3C
16 Catxet biéu hién s6 999, tir Pacl (phia trude trinh tu khéi | Fig.3D
dau) dén Ascl (ngay sau trinh tu két thac NOS). Vi tri
Sbfl dugc loai trir duoc viét dam. PDISP-HIV ConS
ACFI-A/Indonesia/5/2005 H5 TM+CT duogc gach dudi.
17 Trinh ty axit amin cta PDISP-HIV ConS ACFI- Fig.3E
A/Indonesia/5/2005 HS TM+CT
18 Catxet biéu hién sb 172, tir Xmal (phia truéc trinh tw khéi | Fig.4A
dau plastoxyanin) dén EcoRI (ngay sau trinh tu két thiic
plastoxyanin). Trinh tu axit nucleic TBSV P19 dugc gach
dudi.
19 Trinh ty axit amin cua gen ¢ ché TBSV P19 bj bét hoat Fig.4B
20 IF-wtSp-VZVgE.c Fig.10A
21 I[F-H5dTm+VZVgE.r Fig.10B
22 Gen VZV gE duoc tong hop (twong tmg véi nt 3477-5348 | Fig.10C

tir sb truy c4p ngan hang gen AY013752.1)

-30-




32205

23 VZVgE+H5dTm.c Fig.10D
24 Catxet biéu hién s 946, tir Pacl (phia trudc trinh tw khéi | Fig.10E
dau) dén Ascl (ngay sau trinh tu két thuc NOS).VZV gE-
A/Indonesia/5/2005 HS TM+CT dugc gach dudi
25 Trinh tu axit amin cua VZV gE- A/Indonesia/5/2005 HS Fig.10F
TM+CT
26 IF-wtSp-SARSgS.c Fig.12B
27 IF-H5dTm+SARSgS.r Fig.12C
28 gen SARS gS duoc tbng hop (twong mg véi nt 21492- | Fig.12D
25259 tir s6 truy cap ngan hang gen AY278741.1) (Peptit
tin hiéu tu nhién duoc in ddm, ving xuyén mang tu nhién
va ving chat nguyén sinh duogc gach duéi)
29 SARSgS+H5dTm.c Fig.12E
30 Catxet biéu hién s 916, tir PacI (phia trude trinh tw khéi | Fig.12F
du) dén Ascl (ngay sau trinh tu két thiic NOS). SARS
gS-A/Indonesia/5/2005 HS TM+CT duoc gach dudi
31 Trinh tu axit amin cua SARS gS- A/Indonesia/5/2005 H5 | Fig.12G
TM+CT
32 IF-RabG-S2+4.c Fig.8B
33 RabG+H5dTm.r Fig.8C
34 Gen Rab G duoc tdng hop (twong tmg véi nt 3317-4891 tir Fig.8D
sd truy cap ngan hang gen EF206707) (Peptit tin hiéu tu
nhién dugce in ddm, ving xuyén mang tu nhién va vung
chét nguyén sinh dugc gach duéi)
35 IF-H5dTm.c Fig.8E
36 San phim thiét ké 141 t-ADN tir trai sang phai (dugc gach |  Fig.8F
duci). Hé théng biéu hién 2X35S-CPMV-HT-PDISP-
NOS vé&i catxet biéu hién chdt ¢ ché bit hoat
Plastoxyanin-P19-Plastoxyanin
37 Catxet bidu hién sb 1074 tir trinh tw khoi dau 2X35S dén |  Fig.8H
trinh ty két thic NOS. PDISP-Rab G -A/Indonesia/5/2005
H5 TM+CT duoc gach dudi.
38 Trinh tu axit amin cia PDISP-Rab G- A/Indonesia/5/2005 Fig.8l
H5 TM+CT
39 San pham thiét ké 144 t-ADN tir trdi sang phai (dugc gach | Fig.8J

dudi). 2X35S-CPMV-HT-PDISP-NOS thanh BeYDV +
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hé théng biéu hién tai ban vdi catxet biéu hién chat trc ché
bét hoat Plastoxyanin-P19-Plastoxyanin ‘
40 Catxet biéu hién sé 1094 BeYDV LIR.PDISP-Rab G - Fig.8L
A/Indonesia/5/2005 H5 TM+CT tir phai sang trai dugc
gach dudi.
41 H5 (A/Indonesia/05/2005) TM/CT:
QILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRI
CI
42 H3 (A/Brisbane/10/2007) TM/CT:
DWILWISFAISCFLLCVALLGFIMWACQKGNIRCNIC
I
43 [F-Opt_EboGP.s2+4c Fig.13A
44 H5iTMCT+Opt_EboGP.r Fig.13B
45 Gen GP tdng hop duoc tdi uu hoa Fig.13C
46 Opt_EboGP+H5iTMCT.c Fig.13D
47 San pham thiét ké 1192 Fig.13F
48 Catxet biéu hién sb 1366 Fig.13G
49 Trinh tu axit amin cia PDISP-GP tir Zaire 95 Ebolavirus- | Fig.13 H
H5 TM+CT tir A/Indonesia/5/2005

Sang ché s& dugc minh hoa thém trong cac vi du dudi day.
Vi du thwe hién sang ché

San phim thiét ké
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686 g1 - LOHAL opul/V SH | IIDVSHIdD | - | 1ad ds | doi+AdAed | LH AINdD
L86 A1 - LOHNL BG/V €H | 140VSy1dD | - | 1ad ds | dei-AdA9d | LH AINdD
86 A1 - LO+ALL LIDVSYIdD | - | 1ad ds | der+AdAed | LH AINID
666 - q—1 LO+ALL opul/y SH | 140VSH1dD | - | 1dd 9§ - LH AINdD
866 - A1 LO+AL opul/y SH | 1IOVSHIdD | - | dsim - LH AINdD
L66 - A1 LO+NL Be/V €H | LIDVSy1do | - | 1ad ds - LH AINdD
966 - A1 LO+HAL BE/V €H | LIOVSHIdD | - | dsam - LH AINdD
$66 - d—1 LO+ALL LIDVSyIdD | - | 1ad ds - LH AINdD
766 - q—1 LO+AL LOVSyIdo | - | dsim - LH AINdD
os 3oy | (NAV? 1O) | (NAv? 1O) ep Suoyd | udny ngIq
weyd ueg | 61d-0Ise[d AN € u19301g S dg 3uoy) OH Suoy oH

ATH uroj01d 2oy guI i} Yuia) 980 wos okq 93 191y} weyd ueg 1 Sueq
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LO+HAL (DZ6EA+HTYIN)
S601 A1 - opul/y SH 1ep queq H - 1ad ds | der+AQA®ed | LHANAD
LO+HALL (DT6EA+HTFYIN)
SLOT A1 - opul/V SH 1ep Yudq D - 1ad ds LHANdD
(DT6EA+HTYIN)
€601 d—1 - - 1ep quaq o - 1ad ds | der+AdAed | LH AINdD
(DT6EAHTYIN)
€L0T q—1 - - TEp quaq D - 1ad ds - LH AINdD
7601 A1 - - (SLYYV) 1ep qudq H - [ad ds | dor+AQAed | LH AINID
TLOT A1 - - (SLY¥V) 1p qudq D - [ad ds | dar+AdA®ed | LH AINdD
LO+HAL
7601 A1 - opuf/y SH Tep qu9q O - [ad ds | dar+AQAed | LH AINID
LO+HALL
vL01 A1 - opul/y SH 1ep qudq D - 1ad ds - LH AINdD
1601 q—1 - - Tep queq O - [ad dS | der+AQAed | LH AINdD
0601 A1 - - Tep queq H - dSwm | darrAgAed | LH AIND
1L01 A1 - - Tep quoq O - 1ad ds - LH AINdD
0L01 d—1 - - Tep qugq H - ds - LH AINdD
Nav? | (VN@
s 9y 191} 110) 10) rep Suoyd | uwdryngiq
weyd ugg | g1d-01seld | [RAN € u12)0I S ds 3uoy) OH 3u9y) 9H
1ep qudq Ae3 nua urjoid oy gur 11y Yurn oed S@w oeq 9 191 Emsm ueg ¢ dueq
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LO+IAL
L¥6 - A1 opul/V SH q3 AZA - 1ad ds - LH AINdD
LO+ALL
916 - A1 opul/V SH d3 AZA - dgim - LH AINdD
S¥6 - q—T LO+AL d3 AZA - 1ad ds - LH AINdD
448 A1 LO+AL d3 AZA - dsim - LH AINdD
(Navy | (eupl
0s 93 191 110) 110) ep Juoyd | udIy ngiq
weyd ues | 61d-0Ise[d | PN € u12)01d S ds Sugm 9H | Suom 9H

AZA u01d voy pur 1y yuix 9gd wioS oeq 9 191y weyd ues 1 ueg
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LO+IAL
L16 - A1 opu]/V SH S3 SUVS - | 1ad ds LH AINdD
LO+IALL
916 - A1 opu|/V GH S3 SUVS - ds im LH AINdD
S16 - A1 LO+ALL I S3 SUVS - 1ad ds - LH AINdD
16 A1 LOHALL S8 SAVS - dgim LH AINdD
0s
9 191 (Nav?
weyd | (NQVIIO) | 11O) ep Suoyd | udIy ngIq
ues | 61d-0se[d | AN € u1j0I] S ds 3uQy) 9H 3uoy) 9H

SYVS ujoxd eoy pu i) Yuin 9go wos oeq 9y 91y weyd ueg :¢ Sueq
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Vi du 1: Lép rép catxet biéu hién v&i protein HIV

2X35S-CPMV HT —PDISP-HIV ConS ACFI-NOS (san phim thiét ké s6 995)

Trinh ty ma hoa peptit tin hiéu PDI & ¢6 linh lang dugc dung hop vao HIV ConS
ACFI bang ving xuyén mang tw nhién va dudi chét nguyén sinh duoc tich dong thanh
hé théng biéu hién 2X35S-CPMV-HT nhu sau. DAu tién, trinh tu axit nucleic cia gen
HIV ConS ACFI, bao gdm peptit tin hiéu tu nhién va ving xuyén mang va ving té bao
chét dugc tong hop béi GeneArt AG (Regensburg, Germany) theo céc trinh tu duoc
boc 16 trong Liao va cdng sy, (2006, Virology 353: 268-282). Trinh tu axit nucleic cua
HIV ConS ACFI dugc thé hién trén Fig.1A (SEQ ID NO: 1). Peptit tin hiéu cua
protein disulfua isomeraza & co linh ling (protein disulfide isomerase - PDISP)
(nucleotit 32-103; sé truy cdp Z11499) dugc lién két véi HIV ConS ACFI bang
phuong phap gén trén co s¢ PCR dugc thé hién boi Darveau va cong su (Methods in
Neuroscience 26: 77-85 (1995)). Trong chu ky PCR thit nhét, doan chira PDISP duoc
phong dai bing cach st dung mdi IF-Apal-SpPDILc (Fig.1B, SEQ ID NO: 2) va
SpPDI-HIV gpl45.r (Fig.1C, SEQ ID NO: 3) v6i san phim thiét ké s6 540 (xem
Fig.52, SEQ ID NO: 61 trong WO 2010/003225 ma duoc két hop & day dé tham khao,
v6i trinh tu cia san phdm thiét ké sb 540) lam khudn. Doan tht hai chita ConS ACFI
khong phai peptit tin hiéu ty nhién dugc phong dai bing cach st dung moi IF-SpPDI-
gpl45.c (Fig.1D, SEQ ID NO: 4) va WtdTm-gp145.r (Fig.1E, SEQ ID NO: 5) st dung
doan ConS ACFI dugc tong hop (Fig.1A, SEQ ID NO: 1) lam khuén. Trong chu ky
PCR thir hai, cac mdi IF-Apal-SpPDI.c (Fig.1B, SEQ ID NO: 2) va WtdTm-gp145.r
(Fig.1E, SEQ ID NO: 5) dugc st dung cung v6i ca hai san pham PCR tir chu ky PCR
thtt nhat 1am khudn. San phém PCR tao thanh duoc ti€éu hoda bé“mg enzym gidi han
Apal va dugc tdch dong thanh san phim thiét ké 972 duoc bién dbi duoc tiéu hoa bang
Apal-Stul. Plasmit chit nhan 972 dugc bién d6i (xem Fig.94, SEQ ID NO: 134 trong
WO 2010/003225, duge két hop & day dé tham khao, véi trinh tw ban dau cia san
pham thiét ké s6 972) dugc xir Iy dé loai bd vi tri gi6i han Sbil phia trude trinh tw khoi
dAu 2X35S. Vi tri Sbfl duoc loai bé bing cach tiéu hoa plasmit 972 bang Sbfl, xit 1y
plasmit tao thanh biang T4 ADN polymeraza d8 loai bé 3’ nhod ra & trén va gan lai
plasmit duge xtt 1y, din dén plasmit 972 ma khdng c6 vi tri Sbfl. San phim thiét ké tao

thanh 1a sb 995 da biét (Fig.1F, SEQ ID NO: 6). Trinh ty axit amin c6 PDISP-HIV
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ConS ACFI duoc thé hién trén Fig.1G (SEQ ID NO: 7). Su thé hién plasmit 995 dugc
thé hién trén Fig.1H. San phim thiét ké nay khong ma héa protein M1.

2X35S-CPMV HT -PDISP-HIV ConS ACFI+ H3 A/Brisbane/10/2007 (TmD +
Cyto tail)-NOS (san pham thiét ké s6 997)

Trinh tu ma hoa peptit tin hiéu PDI ¢ ¢6 linh lang dugc dung hop véi HIV ConS
ACFI va véi ving xuyén mang va vung chét nguyén sinh ctia H3 A/Brisbane/10/2007
duoc tach dong thanh hé théng biéu hién 2X35S-CPMV-HT sir dung phuong phép gan
trén co s& PCR duogc thé hién boi Darveau va cong su (Methods in Neuroscience 26:
77-85 (1995)). Trong chu ky PCR thir nht, doan bao gém PDISP-HIV ConS ACFI ma
khong cé viung xuyén mang tu nhién va vung té bao chit duoc phéng dai bang cach sir
dung mdi IF-Apal-SpPDl.c (Fig.1B, SEQ ID NO: 2) va IF-H3dTm+gpl45.r (Fig.2A,
SEQ ID NO: 8), st dung san phdm thiét ké s6 995 (Fig.1F, SEQ ID NO: 6) lam khuén.
Doan tht hai chia ving xuyén mang va vung chit nguyén sinh cta H3
A/Brisbane/10/2007 dwgc phong dai bang cach st dung mdi Gpl45+H3dTm.c
(Fig.2B, SEQ ID NO: 9) va H3dTm.r (Fig.2C, SEQ ID NO: 10), st dung san pham
thiét ké s6 776 (xem Fig.60, SEQ ID NO: 69 trong WO 2010/003225, dugc két hop &
day dé tham khao, v6i trinh tw san phdm thiét k& s6 776) lam khuon. San pham PCR tir
c& hai doan phéng dai tiép d6 dugce tron va duge st dung 1am khudn cho chu ky phong
dai tht hai st dung IF-Apal-SpPDl.c (Fig.1B, SEQ ID NO: 2) va H3dTm.r (Fig.2C,
SEQ ID NO: 10) lam mdi. San phim cta phan tng PCR thir hai tiép d6 dugc tiéu hoa
bang Apal va dugc tich dong thanh san phdm thiét ké s 995 (Fig.1F, SEQ ID NO: 6)
duoc phan hiy bang enzym gi¢i han Apal va Stul. San phim thiét ké tao thanh 14 sb
997 da biét (Fig.2D, SEQ ID NO: 11). Trinh ty axit amin caa PDISP-HIV ConS ACFI-
A/Brisbane/10/2007 H3 TM+CT duoc thé hién trén Fig.2E (SEQ ID NO: 12). Su thé
hién plasmit 997 dugc thé hién trén Fig.2F. San phim thiét ké nay khong mi héa
protein M1.

2X35S-CPMV HT-PDISP-HIV ConS ACFI-H5 A/Indonesia/5/2005 (TmD +
Cyto tail)-NOS (san phim thiét ké s6 999)

Trinh ty ma héa peptit tin hiéu PDI c6 linh lang dugc dung hop véi HIV ConS
ACFI va véi ving xuyén mang va ving chét nguyén sinh cia H5 A/Indonesia/5/2005
duoc tach dong thanh hé théng biéu hién 2X35S-CPMV-HT nhu sau sit dung phuong

phap gin trén co s& PCR dugc thé hién boi Darveau va cong su (Methods in
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Neuroscience 26: 77-85 (1995)). Trong chu ky PCR thu nhét, doan chtra PDISP-HIV
ConS ACFI ma khéng c6 vung xuyén mang ty nhi€n va vung té bao chat dugc phong
dai bang cach sir dung mdi IF-Apal-SpPDILc (Fig.1B, SEQ ID NO: 2) va IF-
H5dTm+gpl145.r (Fig.3A, SEQ ID NO: 13), sir dung san phdm thiét ké s6 995 (Fig.1F,
SEQ ID NO: 6) lam khudn. Poan thir hai chira ving xuyén mang va vung té bao chat
ctia H5 A/Indonesia/5/2005 dugc phong dai bang cach st dung moi Gpl45+H5dTm.c
(Fig.3B, SEQ ID NO: 15) va IF-H5dTm.r (Fig.3C, SEQ ID NO: 15), st dung san
phém thiét k& s 972 (xem Fig.94, SEQ ID NO: 134 trong WO 2010/003225, dugc két
hop & day dé tham khao, v6i trinh tu ciia san phdm thiét ké s6 972) 1am khuon. Sén
phém PCR tlr ca hai doan phdng dai tiép d6 duoc tron va duoc st dung 1am khuodn cho
chu ky phéng dai thtr hai st dung IF-Apal-SpPDl.c (Fig.1B, SEQ ID NO: 2) va IF-
H5dTm.r (Fig.3C, SEQ ID NO: 15) 1am mdi. San pham ciia phan tmg PCR tht hai tiép
d6 duoc tiéu hoa bing Apal va dugc tach dong thanh san pham thiét ké s6 995 (Fig.1F,
SEQ ID NO: 6) dugc tiéu hoa bing enzym giéi han Apal va Stul. San phdm thiét ké
tao thanh la s6 999 d3 biét (Fig.3D, SEQ ID NO: 16). Trinh tu axit amin cua PDISP-
HIV ConS ACFI- A/Indonesia/5/2005 H5 TM+CT. TM+CT duoc thé hién trén Fig.3E
(SEQ ID NO: 17). Su thé hién plasmit 999 dugc thé hién trén Fig.3F. San phdm thiét
ké nay khong ma hoa protein M1.

Plastoxyanin-P19-plastoxyanin (san phim thiét ké s6 172)

Trinh tu ma hoa gen Gc ché P19 dé bét hoat tlr virut gdy cdi coc & bui cdy ca
chua (Tomato Bushy Stunt Virus - TBSV) dugc tach dong gitta trinh ty khoi dau
plastoxyanin ¢0 linh lang va 3°UTR va trinh tu két thic nhu sau. San pham thiét ké sb
R472 (xem WO 2010/003225 Al, duoc két hop & diy dé tham khao, dé lip rap va
Fig.86 trong WO 2010/003225 Al dé thé hién plasmit R472) dugc tiéu hoa bang
enzym giéi han Dralll (84 cdp bazo phia truéc ATG khoi dau) va Sacl (9 cip bazo
phia sau codon két thuc) dé loai bo doan bao g@)m 84 pb tu trinh ty khéi dau
plastoxyanin ¢ co linh lang va trinh ty md hoa gen uc ché TBSV P19 d bat hoat.
Doan tao thanh dugc tach dong thanh san phdm thiét ké 540 (xem WO 2010/003225,
duoc két hop & day dé tham khao, dé lap rap va Fig.6 clia Patent ndy véi su thé hién
plasmit 540) dugc tiéu hoa trude bang Dralll va Sacl. San phim thiét ké tao thanh I3
sb 172 da biét (SEQ ID NO: 4A, Fig.18). Trinh tu axit amin ctia protein TBSV P19
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dugc thé hién trén Fig4B (SEQ ID NO: 19). Su thé hién plasmit 172 dugc thé hién
trén Fig.4C.

Ché phim sinh khéi ctia thuc vat, chét dé tiém va su thAm nhiém agrobacterium

Thuat ngit "sinh khdi" va "chat cia thuc vat " dugc sir dung & day dugc hiéu la
dé phén anh vt liéu bat ky c6 nguén géc tr thuc vat. Sinh khdi hodc chit cua thuc vat
¢ thé chira toan bo thuc vat, mo, té bao, hoic phén bét ky khac. Ngoai ra, sinh khdi
hodc chét caa thuc vat co thé bao gém thanh phﬁn ndi bao cua thuc vat, thanh phén
ngoai bao cua thuc vat, dich chiét long hodc ran cua thuc vét, hodc hdn hop cia chung.
Ngoai ra, sinh khdi hodc chét cua thuc vat co thé bao gém thuc vat, té bao cia thuc
véat, mo, dich chiét l6ng, hodc hdn hop cua chung, tir 14, than, qua, ré hodc hon hop cua
ching. Mt bo phén cua thuc vat ¢o thé bao gé)m chit cua thuc vat hodc sinh khoi.

CAay Nicotiana benthamiana dugc phat trién tir hat giéng trong ving d4t phang
chira ddy chét réu than bun thuong mai. Céac cay dugc trdng trong nha kinh duéi chu
ky séng 16/8 va ché do nhiét do 1a 25°C ngay/20°C dém. Ba tuin sau khi gieo hat, nho
c4c cAy non riéng 1é ra, trong lai trong cac chau va dé phat trién trong nha kinh trong
khoang thoi gian ba tudn nita dudi cac diéu kién moéi trudng nhu nhau.

Agrobacteria dugc gdy nhidm bing mdi san phdm thiét ké dugc phat trién trong
moi trudng YEB ¢6 bd sung 10mM axit 2-(N-morpholino)etansulfonic (MES), 20uM
axetosyringon, 50ug/ml kanamyxin va 25pg/ml carbenixilin pH=5,6 cho dén khi
chung dat dén ODsoo nim trong khoang 0,6 va 1.6. Huyén phu Agrobacterium duge ly
tAm trudce khi st dung va duogc tao huyén phu lai trong moi truong thim nhiém (10mM
MgCl; va 10mM MES pH=5,6). va dugc bdo quan qua dém & nhi€t 4o 4°C. Vao ngay
thAm nhiém, cdc mé canh trudng dugc pha lodng trong 2,5 thé tich canh trudng va
dugc dé Am trudce khi st dung. Toan bd cay N. benthamiana duge dat 16n nguge xuéng
trong huyén phu vi khuin trong thing thép khong gi kin khong khi dudi chan khong
c6 ap sudt 20-40 Torr trong thoi gian 2 phut. Cay dugc dua trd lai nha kinh trong thoi
gian tir 2 dén 6 ngay 1 cho dén khi thu hoach. Trir khi ¢6 quy dinh khéc, tit ca cic lan
thAm nhi®m duogc tién hanh 1a thAm nhim ddng thoi bang ching AGL1/172 véi ty 1€
I:1.

Ching 4. tumefaciens bao gdm san pham thiét ké khac nhau dugc md ta & day
dugce @& cap dén viéc st dung tién t§ “AGL1”. Vi du A. tumefaciens bao gom san

phdm thiét ké s6 995 (xem Fig.1H, duoc goi 1a “AGL1/995”.
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Thu hoach 14 va dich chiét protein téng s6

Sau khi 1, phén trén khong cua cdy duoc thu hoach, dugc lam dong lanh & nhiét
d6 -80°C va nghién thanh cdc mau. Protein hoa tan téng sd dugc chiét bang cach lam
dong nhit (Polytron) mdi mau vat liéu thuc vat duge nghién lanh trong 3 thé tich
50mM Tris pH=8,0 lanh, 0,15M NaCl, 0,1% Triton X-100 va ImM
phenylmetansulfonyl florua. Sau khi déng nhat hoa, huyén phu dic dugc ly tAm &
10000g trong thoi gian 10 phat & nhiét 4o 4°C va dich chiét tho duoc loc nay (phan ndi
trén mit) duoc gitr lai dé phén tich.

Phén tich protein va thir nghiém tham tach mién dich

Ham lugng protein téng s6 cua dich chiét thoé di loc duoc xac dinh béng thur
nghiém Bradford (Bio-Rad, Hercules, CA) sir dung albumin huyét thanh bo 1am miu
chudn. Protein dugc tach ra bang SDS-PAGE va duoc chuyén dién tir 1én trén mang
polyvinylen diflorua (PVDF) (Roche Diagnostics Corporation, Indianapolis, IN) dé
phat hién mién dich. Truéc khi thAm mién dich, cic mang dugc chin béi sita khong
kem 5% va Tween-20 0,1% trong nuéc mubi dém Tris (TBS-T) trong khoang thoi
gian tir 16 dén 18 gio' & nhiét do 4°C.

Phuong phap thim tach mién dich duoc tién hanh bing cach 1 bang khang thé
thi cip khang gp120 da dong & dé (Abcam, ab21179) duoc pha lodng 1:2500 trong
2ug/ml trong 2% sira khong kem trong TBS-Tween 20 0,1%. Phat hién sy phat quang
bang phan tng hoa hoc dwoc tién hanh sau khi & véi khang thé tht cdp duoc tiép hop
peroxidaza (JIR 705-035-147), duoc pha loang 1:10000 trong 2% sita khong kem
trong TBS-Tween 20 0,1%. Cac phitc hop phan tmg mién dich dugc phat hién bang su
phat quang bang phan tng héa hoc st dung luminol lam co chét (Roche Diagnostics
Corporation).

Vi du 2: Su biéu hién cua protein vo ngoai HIV tu nhién va thé kham & thuc vat

HIV ConS ACFI 1a protein vé ngoai M nhém HIV lién tmg véi cac vong bién
thién dugc rat ngin, sy phat hién vi tri ¢it, ving dung hop va ving chiém wu thé mién
dich trong gp41. Piéu nay dwoc ching minh dé tao ra cic khang thé trung hoa kiéu
phu chéo ¢6 bé rong twong tu hodc 16n hon va chuin hon so véi protein vo ngoai loai
dai & chudt lang (Liao va cong su, Virology (2006) 353: 268-282).

Fig.5 thé hién san phdm thiét ké duoc s dung trong nghién ctru nay. Trong san

pham thiét ké sé 995, ving ma héa véi HIV ConS ACFI truéng thanh (sau day dugc
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dé cap dén dudi dang Env), bao gém TM/CT tu nhién, dugc dat duédi su kiém so4t cua
hé théng biéu hién CPMV-HT. San phdm thiét ké s6 997 va 999, ving TM/CT cta
HIV Env dugc thay thé bang ving hemagglutinin cum (hemagglutinin - HA) tir
A/Brisbane/10/2007 (H3N2) va A/Indonesia/05/2005 (H5N1), twong tng. Trong tht ca
cac truong hop, peptit tin hiéu cé ngudn gdc tir thuc vit — tir protein disulfua
isomeraza & c6 linh lang (protein disulfide isomerase - PDI) — dugc thay thé peptit tin
hiéu protein HIV Env tu nhién.

Viéc san xuit HIV Env tir cac san phém thiét ké 995, 997 va 999 dugc so sanh
trong cac ciy Nicotiana benthamiana duoc thdm nhiém agrobacterium. Dich chiét
protein tir cay dugc thAm nhiém bang AGL1/995, AGL1/997 va AGL1/999 dugc phan
tich bang phuong phap tham tach Western, va két qua duogc thé hién trén Fig.6, trong
d6 cac 1an tr 1 d@én 4 1a d6i chimg duong chira cac lugng HIV-1 gp160 (ab68171) tai
td hop khéc nhau; lan 5, dbi ching am; lan 6 dén 8, protein du‘c_yc chiét tr cac 14 duogc
thAm nhidm AGL1/995; lan 9 va 10, protein dugc chiét tir 14 dugc thdm nhiém
AGL1/997;1an 11 va 12, protein dugc chiét tir cac 14 duge tham nhiém AGL1/999.

Nhu duoc thé hién trén Fig.6, su biéu hién ctia HIV Env tu nhién khong thé phat
hién dugc trong cac diéu kién dugc st dung dé phat hién, x4c nhan mtrc tich tu rét thép
trude ddy duoc thong bao dbi véi protein HIV Env & thuc vat (Rybicki va cong su,
2010, Plant Biotechnology Journal 8: 620-637). Dang kham cua Env, trong d6 cac
viing TM/CT dugc thay thé boi ving H3 bénh ctim (san phdm thiét ké # 997) hodc H5
(san phém thiét ké #999) dugc tich tu & mirc cao hon nhiéu so véi dang tu nhién. Nhu
duoc luu ¥ & trén, san phdm thiét ké #997 va #999 khong ma héa protein M1.

Vidu 3: HIV Env thé kham lép rap thanh cac hat tuong tu virut

Kha ning ctia HIV Env thé kham dé c6 thé 1ap rép thanh VLP & cay khi khong
c6 mit cua protein 16i va protein nén ciing dugc nghién ctu. Protein chiét tur
AGL1/997 (Env/H3) va AGL1/999 (Env/HS5) phu thudc vao phuong phéap sic ky loc
gel sau d6 bang cach phan tich cac phin ria giai d6i v6i ham luong Env st dung céac
khang thé khang gp120 & dé. Két qua thdm tach Western dugc thé hién trén Fig.7A chi
ra ring d6i vé6i dich chiét tir cay dugc tham nhiém AGL1/999, ham lugng Env/HS thé
kham trong céc phan rira gidi cuc dai trong cac phén tir 7 dén 10, chi ra su lap rap
chung trong céc ciu tric c¢6 trong lugng phén tir rdt cao 16n hon 2 triéu dalton. Viéc

nghién ctru ham lugng protein tuong d6i trong cac phan tir 7 dén 18 rd rang chi ra rang
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phén 16n protein & vt chu trong céc phén tir 11 dén 18 (Fig.7B). Cac két qua nay chi
ra rang Env/H5 1ap rép thanh cAu truc c6 trong lwgng phan tir cao c6 kich thude nim
ngoai trong luong phan tr mong mudn cia tam phan dong nhit. Céc két qua tuong tu
thu dugc ddi v6i Env/H3 trong cdy dugce thdm nhiém AGL1/997. Céc két qua nay
dugc dua ra cung nhau chiing minh rang HIV Env/H5 thé kham duogc tich tu & mirc
cao trong cac cdy duoc thim nhiém agrobacterium va dugc 1ap rap thanh céc hat twong
tu virut khi khong c6 mat protein 131 hodc protein nén. Cac két qua nay ciing chimg
minh rang su dung hop ctia ving TM/CT ctia HA cim thanh céc khdng nguyén khong
phai bénh cim du dé 1ap rap va giai phong cac VLP trinh dién khang nguyén khong
phai bénh cum.

Vi du 4: Su 18p rap catxet biéu hién bang protein bénh dai

Glycoprotein G bénh dai C-2X35S-CPMV HT-PDISP (RabG)+ vung xuyén
mang va dudi té bao chit H5 A/Indonesia/5/2005 (TM+CT)-NOS (San pham thiét ké
s6 1074; Fig.8A, Fig.8H).

Trinh tu ma héa ving ngoai bao (RabG) glycoprotein G bénh dai duoc dung hop
vao cac vung xuyén mang va vung chét nguyén sinh ctia H5 A/Indonesia/5/2005 dugc
tach dong thanh hé théng biéu hién 2X35S-CPMV-HT-PDISP-NOS trong plasmit
chtra catxet biéu hién Plastoxyanin-P19-Plastoxyanin dugi ddy st dung phuong phap
gén trén co s& PCR dugc thé hién boi Darveau va cdng su (Methods in Neuroscience
26: 77-85 (1995)). Trong chu ky PCR thu nhét, doan chtra viing ngoai bao Rab G ma
khong can peptit tin hi¢u tu nhién, ving xuyén mang va ving té bao chat dugc phéng
dai bang cach st dung mdi IF-RabG-S2+4.c (Fig.8B, SEQ ID NO:32) va
RabG+H5dTm.r (Fig.8C, SEQ ID NO:33), sir dung gen Rab G dugc tong hop (tuong
ung véi nt3317-4891 tu sd truy cdp ngan hang gen EF206707) (Fig.8D, SEQ ID
NO:34) lam khuon. Poan thtr hai chira ving xuyén mang va vung té bao chit cia HS
A/Indonesia/5/2005 dugc phong dai bang cach sir dung cac mdi IF-H5dTm.c (Fig.8E,
SEQ ID NO:35) va IF-H5dTm.r (Fig.3C, SEQ ID NO: 15), sit dung san pham thiét ké
s6 972 (xem Fig.94, SEQ ID NO: 134 trong WO 2010/003225, dugc két hop & day dé
tham khao, v6i trinh tu clia san pham thiét ké s6 972) lam khudn. San pham ctia phan
ung PCR tur ca hai 1an phong dai tiép d6 duge tron va st dung lam khudn cho chu ky
phong dai thir hai st dung IF-RabG-S2+4.c (Fig.8B, SEQ ID NO:32) va IF-H5dTm.r
(Fig.3C, SEQ ID NO: 15) lam mdi. Poan tao thanh dugc tich dong trong khung bang
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peptit tin hiéu PDI & ¢6 linh ling trong hé théng bicu hién 2X35S-CPMV HT-NOS s
dung hé théng tach dong In-Fusion bsi Clontech (Mountain View, CA). San pham
thiét ké 141 (Fig.8F, 8G) duoc tiéu hoa bing enzym gii han Sbfl va Stul va duge sir
dung cho phan tng 1ap rap In-Fusion. Sin phém thiét ké s6 141 1a plasmit chit nhan
duoc dung dé tach dong “In Fusion” cdc gen dang noi dén trong catxet biéu hién trén
co s& CPMV HT. N6 ciing két hop san phim thiét ké gen dé biéu hién dong thoi gen
tic ché TBSV P19 d& bat hoat du6i trinh tw khéi ddu va trinh tu két thic ciia gen
Plastoxyanin & ¢0 linh lang. Vecto 1a plasmit trén co s6 pPCAMBIA va trinh tu duong
bién t-ADN tir tréi sang phai duoc thé hién trén Fig.8F (SEQ ID NO:36). Su thé hién
duéi dang so dd vecto 141 dugc thé hién trén Fig.8G. San pham thiét ké tao thanh la
sb 1074 da biét (Fig.8H, SEQ ID NO: 37). Trinh ty axit amin ctia PDISP - Rab G -
A/Indonesia/5/2005 H5 TM+CT duoc thé hién trén Fig.81 (SEQ ID NO:38). Su thé
hién plasmit 1074 dugc thé hién trén Fig.8A. San pham thiét ké nay khong ma héa
protein M1.

Ving xuyén mang va dudi té bao chat (TM+CT)-NOS (RabG)+H5
A/Indonesia/5/2005 glycoprotein G bénh dai D-2X35S-PDISP thanh BeYDV + h¢
théng phong dai tai ban (San pham thiét ké s6 1094; Fig.8L, 8M)

Trinh ty ma hoa ving ngoai bao glycoprotein G bénh dai (Rab G) duoc dung
hop vao vung xuyén mang va vung chét nguyén sinh ctia HS A/Indonesia/5/2005 dugc
tach dong thanh 2X35S-CPMV-HT-PDISP-NOS thanh BeYDV+hé thdng biéu hién
replicaza trong plasmit chura catxet biéu hién Plastoxyanin-P19-Plastoxyanin duéi day
st dung phuong phép gin trén co sé PCR dugc thé hién boi Darveau va cdng su
(Methods in Neuroscience 26: 77-85 (1995)). Trong chu ky PCR th nhat, doan chira
ving ngoai bao Rab G ma khong c6 peptit tin hiéu ty nhién, viing xuyén mang va vung
té bao chét dugc phong dai bang cach sir dung céc mdi I[F-RabG-S2+4.c (Fig.8B, SEQ
ID NO:32) va RabG+H5dTm.r (Fig.8C, SEQ ID NO: 33), str dung gen Rab G dugc téng
hop (tuwong ung voi nt 3317-4891 tur sd truy cap ngan hang gen EF206707) (Fig.8D,
SEQ ID NO:34) lam khuon. Poan thir hai chira ving Xxuyén mang va vung té bao chat
ctia H5 A/Indonesia/5/2005 duoc phong dai bang cach st dung céc mdi IF-H5dTm.c
(Fig.8E, SEQ ID NO: 35) va [F-H5dTm.r (Fig.3C, SEQ ID NO: 15), st dung san phim
thiét ké s6 972 (xem Fig.94, SEQ ID NO: 134 trong WO 2010/003225, dugc két hop &

ddy dé tham khao, véi trinh tu ctia san phim thiét ké s6 972) 1am khuén. San pham cia
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phan tmg PCR tir ca hai 1an phéng dai tiép d6 dugc tron va st dung 1am khudn cho chu
ky phong dai thir hai sit dung IF-RabG-S2+4.c (Fig.8B, SEQ ID NO:32) va IF-H5dTm.r
(Fig.3C, SEQ ID NO: 15) lam mdi. Poan tao thanh dwoc tach dong trong khung bing
peptit tin hiéu PDI & c6 linh lang trong catxet biéu hién 2X35S-CPMV HT-NOS thanh
BeYDV+hé théng phong dai replicaza sit dung hé thdng tach dong In-Fusion béi
Clontech (Mountain View, CA). San phdm thiét ké 144 duoc tidu hoa bang enzym gi6i
han Sbfl va Stul va dugc sit dung cho phéan tmg lap rap In-Fusion. San phim thiét ké sb
144 1a plasmit chat nhan dugc ding dé tach dong “In Fusion” cic gen dang néi dén
trong catxet biéu hién trén co s& CPMV HT vao hé thdng phéng dai BeYDV. N¢ ciing
két hop san phém thiét ké gen dé biéu hién ddng thoi gen e ché TBSV P19 @ bét hoat
duéi trinh ty khoi ddu va trinh tu két thic cia gen Plastoxyanin & c6 linh lang. Vecto 1a
plasmit trén co sé¢ pCAMBIA va trinh tu tir cdc dudng bién t-ADN tir trai qua phai dugc
thé hién trén Fig.8J (SEQ ID NO:39). Su thé hién duéi dang so dd vecto 144 dugc thé
hién trén Fig.8K. San phim thit ké tao thanh 1a s6 1094 da biét (Fig.8L, SEQ ID
NO:40). Trinh tu axit amin ctia PDISP - Rab G - A/Indonesia/5/2005 H5 TM+CT dugc
thé hién trén Fig.81 (SEQ ID NO:38). Su thé hién plasmit 1094 dugc thé hién trén
Fig.8M. San pham thiét ké nay khong ma héa protein M1.

Vi du 5: Su biéu hién protein bénh dai thé kham & thuc vét

Protein G duoc biéu hién In fusion v6i PDI Sp (san phim thiét ké 1071). San
pham thiét ké 1074 14 sy dung hop cua protein G bénh dai véi PDI Sp va ving H5A/
Indo TM+CT. San phdm thiét ké 1094 14 sy dung hop ctia protein G bénh dai v6i ving
BeYDV + rep, PDI Sp va H5A/ Indo TM+CT. San phdm thiét ké 1091 la su dung hop
cta protein G bénh dai v6i PDI Sp va BeYDV + rep.

Cay Nicotiana benthamiana dugc phat trién tir hat giéng trong ving dat phing
chira dy chét réu than bun thuong mai. Céc cdy duge trong trong nha kinh duéi chu
ky sang 16/8 va ché do nhiét do 1a 25°C ngay/20°C dém. Ba tuan sau khi gieo hat, nhd
c4c cAy non riéng 1é ra, trong lai trong cac chau va dé phat trién trong nha kinh trong
khoang thoi gian ba tuan nita dudi cac diéu kién moi trudong nhu nhau.

Agrobacteria duge gy nhiém bing mdi san phdm thiét ké (san pham thiét ké
1071, 1071, 1074, 1091, va 1094) dugc phat trién trong méi truong YEB ¢ bd sung
10mM axit 2-(N-morpholino)etansulfonic (MES), 20uM axetosyringon, 50ug/ml

kanamyxin va 25ug/ml carbenixilin pH=5.,6 cho dén khi chung dat &&n ODeoo ndm
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trong khoang 0,6 va 1,6. Huyén phu Agrobacterium duge ly tAm trude khi st dung va
duge tao huyén phu lai trong méi truong tham nhiém (10mM MgClz va 10mM MES
pH=5,6) va dugc bao quan qua dém & nhiét do 4°C. Vao ngay tham nhiém, cdc mé
canh truong dugc pha lodng trong 2,5 th8 tich canh trudong va dugc dé 4m trude khi st
dung. Toan by cdy N. benthamiana dugc dat 1on nguoc xudng trong huyén phu vi
khuan trong thung thép khong gi kin khong khi duéi chan khong c6 ap suét 20-40 Torr
trong thoi gian 2-phut. Cay dugc dua trd lai nha kinh trong thoi gian tir 2 dén 6 ngay u
cho dén khi thu hoach. Trir khi ¢6 quy dinh khéc, tt ca cac 14n tham nhiém duoc tién
hanh 1a thAm nhiém ddng thoi bang ching AGL1/172 véi ty 1€ 1:1.

Sau khi 14, phén trén khong cua cay dugc thu hoach, dugc lam dong lanh & nhiét
d6 -80°C va nghién thanh cac méau. Protein hoa tan téng sb dugc chiét bang cach lam
déng nhét (Polytron) mdi mau vat liéu thuc vat duogc nghién lanh trong 3 thé tich
50mM Tris pH=8,0 lanh, 0,15M NaCl, 0,1% Triton X-100 va 1mM
phenylmetansulfonyl florua. Sau khi ddng nhét hoa, huyén phu dic dugc ly tim &
10000g trong thoi gian 10 phat & nhiét do 4°C va dich chiét thé duoc loc nay (phan ndi
trén mat) dugc giit lai d phan tich.

Ham lugng protein tdng s ciia dich chiét tho da loc duoc xac dinh bang thir
nghiém Bradford (Bio-Rad, Hercules, CA) sit dung albumin huyét thanh bo 1am mau
chudn. Protein dugc tach ra bang SDS-PAGE va dugc chuyén dién tir 1én trén mang
polyvinylen diflorua (polyvinylene difluoride - PVDF) (Roche Diagnostics
Corporation, Indianapolis, IN) dé phat hién mién dich. Truéc khi thAm mién dich, cac
mang dugc chan bai stta khong kem 5% va Tween-20 0,1% trong nude mudi dém Tris
(TBS-T) trong khoang thoi gian tir 16 dén 18 gid ¢ nhiét do 4°C.

Phuong phép thdm tich mién dich duoc tién hanh bang cach U véi 0,5ug/ul
khang thé so cap Santa Cruz SE-57995 trong 2% sira khong kem trong TBS-Tween 20
0,1%. Phat hién su phat quang bang phan tmg hoa hoc duge tién hanh sau khi @ véi
khang thé thu clp 115-035-146, JIR, chudt khang dé dugc tiép hop véi peroxidaza
duoc pha lodng 1:10000 trong 2% sita khong kem trong TBS-Tween 20 0,1%. Cac
phtic chét phan ung mién dich duoc phat hién nhd sy phat quang hoa hoc st dung

luminol 1am chit nén (Roche Diagnostics Corporation).
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Nhu duoc thé hién trén Fig.8N, protein G bénh dai dugc biéu hién In fusion vdi
PDI Sp (san phim thiét ké 1071), BeYDV + rep (san pham thiét ké 1094 hogc 1091),
viing H5A/ Indo TM+CT (san pham thiét ké 1074) hogc hdn hop cta ching.

Vi du 6: Protein G bénh dai thé kham 1ap rap thanh hat twong ty virut

Kha ning cua protein G bénh dai thé kham ldp rap thanh VLP ¢ thyc vat khi
khong cé mit protein 161 hodc protein nén ciing duge thir nghiém. Protein chiét tir thuc
vét duogc bién nap bang cach st dung san phim thiét ké 1074 hodc san phim thiét ké
1094, duogc tinh sach va phu thudc vao phuong phap sic ky loc gel sau d6 bang cach
phan tich cac phén rira giai véi ham lugng G ¢ bénh dai st dung cac khang thé so cép
Santa Cruz SE-57995. Phuong phép tham tach Western dugc thé hién trén Fig.80 thé
hién ring dich chiét tir cac cdy dugc thdm nhidm, ham lugng G bénh dai thé kham
trong cac phan rira giai dat cuc dai trong céc phan tir 8 dén 14 véi protein duoc tao ra
bang cach st dung san pham thiét k& 1074, va cac phan chinh cua protein rtra giai
trong céc phan tir 8 dén 12 véi dich chiét protein dugc diéu ché bang cach sir dung san
pham thiét ké 1094, chi ra ring sy lap rap ching trong cdu trac c6 trong lugng phan ti
rét 16n 16n hon 2 triéu dalton. Céc két qua nay chi ra ring G bénh dai lap rép thanh céu
triic ¢6 trong lwong phén tir cao c6 kich thude vuot ra ngoai kich thuége ¢6 trong lugng
phan tr mong mudn clia tam phan d6ng nhit.

Fig.9A thé hién phan tich thAm tich mién dich ctia protein G bénh dai dugc biéu
hién tir sin phdm thiét k& 1074. Fig.9B thé hién anh hién vi truyén dién t ctia protein
G beénh dai VLP duoc tinh ché c6 ngudn gbe tir sy biéu hién san phim thiét ké 1074
thé hién hinh thai hoc cta VLP.

Do d6, G bénh dai duoc tich tu & muc cao trong cac cdy dugc thim nhiém agro
va duogc lip rap thanh hat twong tu virut khi khong c6 mat protein 15i hodc protein nén.
Céac két qua nay ciing ching minh rang su dung hop ctia ving TM/CT cua HA bénh
cim thanh khang nguyén khong phai & bénh ctm, nhu protein G bénh dai, du dé lap
rap va gidi phong VLP thé hién khang nguyén khong phai & bénh cim.

Vi du 7: Su lip rap catxet biéu hién v6i SARS

Glycoprotein S (SARS gS) cua virut do hdi ching hd hép cip nghiém trong B-
2X35S-CPMV HT+ ving xuyén mang va dudi té bao chat (TM+CT) HS5
A/Indonesia/5/2005 -NOS (San pham thiét ké s6 916; Fig.12A, 12F)
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Trinh ty mi hoa ving ngoai bao SARS glycoprotein S (SARS gS) dugc dung
hgp vao cac vung xuyén mang va vung chét nguyén sinh cua H5 A/Indonesia/5/2005
dugc tach dong thanh hé théng biéu hién 2X35S-CPMV-HT dudi day st dung phuong
phap gin trén co s& PCR duge thé hién bdi Darveau va cdng su (Methods in
Neuroscience 26: 77-85 (1995)). Trong chu ky PCR tht nhét, doan chta viing ngoai
bao SARS gS ma khong c6 vung xuyén mang tu nhién va vung té bao chat duoc
phong dai bing cach sir dung mdi IF-wtSp-SARSgS.c (Fig.12B, SEQ ID NO:26) va
[F-H5dTm+SARSgS 1 (Fig.12C, SEQ ID NO:27), st dung gen SARS gS dugc téng
hop (twong Ung véi nt21492-25259 tir sb truy cdp ngin hang gen AY278741.1;
Fig.12D, SEQ ID NO:28) lam khudn. Poan thir hai chira ving xuyén mang va vung té
bao chit cia H5 A/Indonesia/5/2005 dugc phéng dai bang cach st dung mdi
SARSgS+H5dTm.c (Fig.12E, SEQ ID NO:29) va IF-H5dTm.r (Fig.3C, SEQ ID NO:
15), st dung san phim thiét ké s 972 (xem Fig.94, SEQ ID NO: 134 trong WO
2010/003225, duge két hop & ddy dé tham khao, v6i trinh tu cia san phim thiét ké s6
972) 1am khudn. San phédm cta phan tmg PCR tir ca hai 1dn phéng dai tiép d6 duoc
tron va dugce st dung lam khuon cho chu ky phéng dai thir hai st dung IF-wtSp-
SARSgS.c (Fig.12B, SEQ ID NO:26) va IF-H5dTm.r (Fig.3C, SEQ ID NO: 15) lam
mdi. San phém cua phan Gng PCR thir hai tiép d6 dugc tiéu héa bang Apal va Stul va
duge tach dong thanh san phim thiét ké s6 995 (Fig.1F, SEQ ID NO: 6) dugc tiéu hoa
bing enzym gi6i han Apal va Stul. San phém thiét ké tao thanh 1a s6 916 da bict
(Fig.12F, SEQ ID NO:30). Trinh tu axit amin cia SARS gS - A/Indonesia/5/2005 H5
TM+CT duoc thé hién trén Fig.12G (SEQ ID NO:31). Su thé hién plasmit 916 duogc
thé hién trén Fig.12A. San pham thiét ké nay khong ma héa protein M1.

Vi du 8: Cac thir nghiém biéu hién v6i SARS thé kham c6 va khong c6 cac yéu tb ting
cudng san xuat & thuc vat

Protein SARS dugc biéu hién bang cach sir dung san pham thiét ké 916 bao gdbm
gen SARS gS voéi peptit tin hiéu loai dai va ving xuyén mang va vung chét nguyén
sinh H5A/ Indo.

CAy Nicotiana benthamiana dugc phat trién tir hat giéng trong ving dit phang
chira ddy chét réu than bun thuong mai. Céc cay dugc tréng trong nha kinh duéi chu

Iy sang 16/8 va ché do nhiét do 1a 25°C ngay/20°C dém. Ba tudn sau khi gieo hat, nho
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cac cAy non riéng 1é ra, trong lai trong cac chu va dé phat trién trong nha kinh trong
khoang thoi gian ba tuan nita dudi cac diéu kién moi trudng nhu nhau.

Agrobacteria dugc gay nhiém v6i mdi san pham thiét ké (san pham thiét ké 916)
dugc phat trién trong modi truong YEB duoc bd sung 10mM axit 2-(N-
morpholino)etansulfonic (MES), 20uM axetosyringon, 50ug/ml kanamyxin va
25ug/ml carbenixilin pH=5,6 cho dén khi chung dat dén ODeoo ndm trong khoéng 0,6
va 1,6. Huyén phu Agrobacterium dugc ly tAm trude khi st dung va dugc tao huyén
phu lai trong mdi truong tham nhiém (10mM MgClz va 10mM MES pH=5,6). va dugc
bao quan qua dém & nhiét d9 4°C. Vao ngay thdm nhiém, cidc mé canh truong dugc
pha lodng trong 2,5 thé tich canh truong va dugc dé 4m trudc khi sir dung. Toan bd
ciy N. benthamiana dugc dit 10n nguoc xubng trong huyén phu vi khuan trong thiing
thép khong gi kin khong khi dudi chan khong co6 ap sudt 20-40 Torr trong thoi gian 2-
phut. Cay dugc dua trd lai nha kinh trong thoi gian tir 2 dén 6 ngay U cho dén khi thu
hoach. Trir khi c6 quy dinh khac, tht ca cac 1an tham nhiém duoc tién hanh 13 thim
nhiém ddng thoi bang ching AGL1/172 véi ty 1€ 1:1.

Sau khi 1, phan trén khong ctia cdy duge thu hoach, dugc 1am dong lanh & nhiét
d6 -80°C va nghién thanh céac méu. Protein hoa tan téng s6 dugc chiét bang cach lam
ddng nhat (Polytron) mdi mau vat liéu thuc vat duoc nghién lanh trong 3 thé tich
50mM Tris pH=8,0 lanh, 0,15M NaCl, 0,1% Triton X-100 va 1mM
phenylmetansulfonyl florua. Sau khi ddng nhét hoa, huyén phu dic dugc ly tdm &
10000g trong thdi gian 10 phut & nhiét d 4°C va dich chiét thé dugc loc nay (phan noi
trén mit) dugce gift lai d&é phan tich.

Ham lugng protein tong s& ctia dich chiét thd da loc dugc x4c dinh bang thir
nghiém Bradford (Bio-Rad, Hercules, CA) st dung albumin huyét thanh bod 1am miu
chuin. Protein dugc tach ra bang SDS-PAGE va duoc chuyén dién tir 1én trén mang
polyvinylen diflorua (polyvinylene difluoride - PVDF) (Roche Diagnostics
Corporation, Indianapolis, IN) dé phat hién mién dich. Truéc khi thAm mién dich, cac
mang duoc chin bdi stra khong kem 5% va Tween-20 0,1% trong nudc mubi dém Tris
(TBS-T) trong khoang thoi gian tir 16 dén 18 gid & nhiét d 4°C.

Phuong phap thim tach mién dich dugc tién hanh bang céch i 2ug/ul Imgenex.
Khéng thé so cip IMG-690 trong 2% sita nguyén kem trong TBS-Tween 20 0,1%.
Phét hién su phat quang bang phan tng héa hoc dugc tién hanh sau khi @ v6i khang
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thé thir cép 115-035-144, JIR, IgG tho khang chudt duge tiép hop véi peroxidaza dugc
pha loang 1:10000 trong 2% sita nguyén kem trong TBS-Tween 20 0,1%. Cac phirc
chét phan Gng mién dich duoc phat hién nho sy phat quang hoéa hoc st dung luminol
1am chét nén (Roche Diagnostics Corporation).

Fig.12H thé hién phan tich thAm tich mién dich vé sy biéu hién cua protein S &
virut do hoi chimg hdé hip cép nghiém trong (severe acute respiratory syndrome -
SARS) & cay thudc 14. Su biéu hién ctia san pham thiét ké 916 (gen SARS gS vdi
peptit tin hiéu loai dai va ving xuyén mang va vung duoi chét nguyén sinh H5A/ Indo)
dugc nghién ctru.

Vi du 9: Su 1ép rép catxet biéu hién véi protein VZV

Glycoprotein E virut gy bénh thiy ddu (VZVgE) A-2X35S-CPMV HT + vung
xuyén mang va ving té bao chit H5 A/Indonesia/5/2005 (TM+CT)-NOS (San pham
thiét ké s6 946)

Trinh tv ma héa ving ngoai bao glycoprotein E VZV (VZV gE) dugc dung hop
thanh cic ving xuyén mang va vung chét nguyén sinh ctia H5 A/Indonesia/5/2005
dugc tach dong thanh hé théng biéu hién 2X35S-CPMV-HT duéi day sir dung phuong
phép ndi trén co s& PCR duoc thé hién boi Darveau va cong su (Methods in
Neuroscience 26: 77-85 (1995)). Trong chu ky PCR thir nhét, doan chira ving ngoai
bao VZV gE ma khéng c6 vung xuyén mang tu nhién va vung té bao chét duoc phong
dai bang cach sir dung cic mdi IF-wtSp-VZVgE.c (Fig.10A, SEQ ID NO:20) va IF-
H5dTm+VZVgE.r (Fig.10B, SEQ ID NO:21), su dung gen VZV gE duoc tdng hop
(twong Gng v4i nt3477-5348 tu s6 truy cap ngan hang gen AY013752.1; Fig.10C, SEQ
ID NO:22) lam khudn. Poan tht hai chtra vung xuyén mang va vung té bao chét cla
H5 A/Indonesia/5/2005 duge phong dai bang cach st dung cac mdi VZVgE+H5dTm.c
(Fig.10D, SEQ ID NO:23) va [F-H5dTm.r (Fig.3C, SEQ ID NO: 15), st dung san
phém thiét ké s 972 (xem Fig.94, SEQ ID NO: 134 trong WO 2010/003225, dugc ket
hop & day dé tham khao, véi trinh tu ctia san phim thiét ké s6 972) lam khudn. San
pham cta phan tmg PCR tr ca hai 1an phong dai tiép d6 dugc tron va duge sir dung
lam khuén cho 1an phéng dai tht hai st dung IF-wtSp-VZVgE.c (Fig.10A, SEQ ID
NO:20) va IF-H5dTm.r (Fig.3C, SEQ ID NO: 15) lam mdi. San phim cta phan ung
PCR th hai tiép d6 duoc tiéu hoa bang Apal va Stul va dugc tach dong thanh san
phim thiét ké s6 995 (Fig.1F, SEQ ID NO: 6) dugc tiéu hoa bang céc enzym gidi han
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Apal va Stul. San phim thiét ké tao thanh 1a s6 946 da biét (Fig.AS, SEQ ID NO: A5).
Trinh tu axit amin cia VZV gE- A/Indonesia/5/2005 H5 TM+CT duoc thé hién trén
Fig.10F (SEQ ID NO:25). Su thé hién plasmit 946 dugc thé hién trén Fig.10G. San
pham thiét ké nay khong ma hoa protein M1.

Vidu 10: Su biéu hién cua céac protein VZV thé kham & thuc vat

Su biéu hién cua protein E cua virut & bénh thuy ddu (Varicella Zoster Virus -
VZV) chiing minh dugc viéc sit dung san pham thiét ké 946, bao gbém gen VZV gE
vGi peptit tin hiéu loai dai va ving H5A/ Indo TM+CT.

Cay Nicotiana benthamiana dugc phat trién tir hat giéng trong ving dit phang
chtra ddy chét réu than bun thuong mai. Céc cly duge trdng trong nha kinh duéi chu
ky sang 16/8 va ché do nhiét do 1a 25°C ngay/20°C dém. Ba tuan sau khi gieo hat, nho
céc cAy non riéng 1¢ ra, trong lai trong cac chau va dé phat trién trong nha kinh trong
khoéang thoi gian ba tudn nita dudi cic diéu kién moi trudng nhu nhau.

Agrobacteria dugc 14y nhidm v6i mbi san phdm thiét ké (san pham thiét ké 946)
dwgc phat trién trong moi truong YEB ¢6 bd sung 10mM axit 2-(N-
morpholino)etansulfonic (MES), 20uM axetosyringon, 50ug/ml kanamyxin va
25ug/ml carbenixilin pH=5,6 cho dén khi ching dat &én ODeoo ndm trong khoang 0,6
va 1,6. Huyén phu Agrobacterium dugc ly tAm trude khi sit dung va duoc tao huyén
phu lai trong méi trudng thAm nhiém (10mM MgClz va 10mM MES pH=5,6). va duoc
bao quan qua dém & nhiét do 4°C. Vao ngay thdm nhiém, cidc mé canh trudng dugc
pha loang trong 2,5 thé tich canh trudng va dugc dé 4m trudce khi s dung. Toan bd
ciy N. benthamiana dugc dat 1on ngugc xudng trong huyén phu vi khuin trong thing
thép khong gi kin khong khi duéi chan khong ¢6 ap sudt 20-40 Torr trong thoi gian 2-
phut. Cay dugc dua trd lai nha kinh trong thoi gian tir 2 dén 6 ngay u cho dén khi thu
hoach. Trir khi ¢6 quy dinh khac, tat ca cac 1an thdm nhiém dugc tién hanh 1a tham
nhiém ddng thoi bang ching AGL1/172 véi ty 1é 1:1.

Sau khi 1, phﬁn trén khong cua cdy dugc thu hoach, dugce lam dong lanh ¢ nhiét
d6 -80°C va nghién thanh cac mau. Protein hoa tan téng sb duoc chiét bang cach lam
déng nhét (Polytron) mdi mau vat liéu thuc vat duge nghién lanh trong 3 thé tich
50mM Tris pH=8,0 lanh, 0,15M NaCl, 0,1% Triton X-100 va ImM

phenylmetansulfonyl florua. Sau khi ddng nhét hoa, huyén phu dic duge ly tdm &
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10000g trong thoi gian 10 phut & nhiét do 4°C va dich chiét tho dugc loc nay (phan noi
trén mat) dugc git lai dé phan tich.

Ham lugng protein téng s6 cua dich chiét thd di loc duogc xac dinh béng thi
nghiém Bradford (Bio-Rad, Hercules, CA) st dung albumin huyét thanh bo 1am mau
chuln. Protein duoc tach ra bing SDS-PAGE va dugc chuyén dién tr 1én trén mang
polyvinylen diflorua (polyvinylene difluoride - PVDF) (Roche Diagnostics
Corporation, Indianapolis, IN) dé phét hién mién dich. Truéc khi thAm mién dich, cac
mang dugc chan bai sita khong kem 5% va Tween-20 0,1% trong nudc mudi dém Tris
(TBS-T) trong khoang thoi gian tir 16 dén 18 gid ¢ nhiét do 4°C.

Phuong phéap thim tach mién dich duge tién hanh bang cach 1 v6i lug/ul protein
khang VZVgE mAb ¢ chudt (abcam, ab52549) lam khang thé so cp trong 2% sita
khong kem trong TBS-Tween 20 0,1%. Su phét hién su phat quang bang phan tng héa
hoc dugc tién hanh sau khi o v6i 115-035-146, JIR, chudt khang dé dugc tiép hop véi
peroxidazaza lam khang thé thir cap duge pha lodng 1:10000 trong 2% sita khong kem
trong TBS-Tween 20 0,1%. Cac phtrc chét phéan Ung mién dich duoc phat hién nho sy
phat quang héa hoc st dung luminol lam chét nén (Roche Diagnostics Corporation).

Fig.11A thé hién thir nghiém thédm tach mién dich vé sy biéu hién cua protein E
cua virut gy bénh thiy dau (Varicella Zoster Virus - VZV) trong céc lan 7 dén 9 tir
san pham thiét k& 946 (20, 10 va 20g dich chiét tvong tng). Lan 1 dén 5, ddi ching
duong - VZV gE t4i td hop, 500, 100, 50, 10 va 5ng, twong tmg; lan 6 dbi ching am.

Kha ning cua protein E & VZV thé kham lip rép duoc thanh VLP & cdy khi
khong c6 mat protein 18i hodc protein nén ciing duoc nghién ctru. Protein chiét tir cay
duoc bién nap st dung san phém thiét ké 946 dugc loc va phu thudc vao phuong phap
sac ky loc gel sau d6 bang cach phan tich cac phin rira giai d6i v6i protein E & VZV
st dung khang thé so cip khéng protein VZVgE mAb & chudt (abcam, ab52549).
Phuong phép thim tach Western duoc thé hién trén Fig.11B thé hién ring trong céc
dich chiét tir cac cdy dugc thAm nhiém, cac phan rira giai protein E & VZV thé kham
dat cuc dai trong cac phan tir 10 dén 13, chi ra rang protein E § VZV 1ap rap trong chu
trac ¢o trong lugng phén tir rAt cao cao hon 2 triéu dalton. Cac két qua nay chi ra rang
protein E ¢ VZV lap rap thanh ciu tric co trong lugng phan tir cao ¢6 kich thude vugt

ra ngoai trong lugng phéan tir mong do¢i cua tam phén d6ng nhét.
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Do d6, protein E & VZV dugc tich tu & mirc cao trong cac cdy dugce thdm nhiém
agro va dugc lip rap thanh cac hat twong tu virut khi khong c6 mdt protein 18i hodc
protein nén. Céc két qua nay cling chirng minh rang sy dung hop ctia ving TM/CT cua
HA cum thanh khang nguyén khong phai & bénh cim, nhu protein E VZV, du dé lap
rap va giai phong cdc VLP trinh dién khang nguyén khong phéi ¢ bénh cim.

Vi du 11. Su lip rap catxet biéu hién véi glycoprotein cia virut Ebola thé kham
(glycoprotein - GP)

Viung xuyén mang va duoi té bao chit A-2X35S-CPMV HT-PDISP-Zaire
Ebolavirus GP (EboGP)+H5 A/Indonesia/5/2005 (TM+CT)-NOS (san phém thiét ké
s6 1366)

Trinh tw ma héa ving ngoai bao cia glycoprotein cta virut Ebola ( glycoprotein
- GP) tir chung Zaire 1995 dugc dung hop vao ving xuyén mang va vung chét nguyén
sinh ctia H5 A/Indonesia/5/2005 duogc tach dong thanh hé théng bicu hién 2X35S-
CPMV HT-PDISP-NOS trong plasmit chira catxet biéu hién Plastoxyanin-P19-
Plastoxyanin duéi ddy st dung phuong phap gin trén co s& PCR dugc thé hién bai
Darveau va cdng su (Methods in Neuroscience 26: 77-85 (1995)). Gen Ebola GP dugc
t8i wu hoa dé str dung codon va c6 ham lugng GC tir trinh tu gen loai dai (twong g
vGi nt 6039-8069 tir s truy cdp ngdn hang gen AY354458). Vi tri néi bi an, trinh tu
Shine-Delgarno, trinh tu khtr dn dinh ARN va vi tri di vao ribosom cua sinh vt nhin
nguyén thuy tiép d6 loai bo tir trinh tu duogc tdi wu hoa dé tranh cu trac hodc trinh tu
khéng mong mudn. Trong chu ky PCR thir nhét, doan gen GP duoc t61 wu héa chira
trinh tw ma hoa ving ngoai bao (ma khong cé peptit tin hiéu va ving xuyén mang va
ving té bao chit) duge phéng dai bang cach st dung céc moi IF-Opt EboGP.s2+4c
(Fig.13A, SEQ ID NO: 43) va H5iTMCT+Opt_EboGP.r (Fig.13B, SEQ ID NO: 44),
v6i gen GP duge tong hop (Fig.13C, SEQ ID NO:45) lam khu6n. Poan thit hai chira
ving xuyén mang va vung té bao chat cua H5 tir Influenza A/Indonesia/5/2005 dugc
phéng dai bing cach s dung cdc mdi Opt_EboGP+HSITMCT.c (Fig.13D, SEQ ID
NO: 46) va IF-H5dTm.r (Fig.3C, SEQ ID NO: 15), st dung sin pham thiét ké s6 972
(xem Fig.94, SEQ ID NO: 134 trong WO 2010/003225, dugc két hop & ddy dé tham
khéo, vé6i trinh tr cla san pham thiét ké s6 972) lam khuon. San pham cta phin tng
PCR tir ca hai lan phéng dai tiép dé duoc tron va duoc st dung lam khudn trong chu

ky phong dai tht hai st dung IF-Opt_EboGP.s2+4c (Fig.13A, SEQ ID NO: 43) va IF-
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H5dTm.r (Fig.3C, SEQ ID NO: 15) lam mdi. San pham PCR tao thanh dugc tach dong
trong khung véi peptit tin hiéu PDI & cé linh lang trong hé théng biéu hién 2X35S-
CPMV HT-NOS str dung hé thong tach dong In-Fusion bdi Clontech (Mountain View,
CA). San pham thiét ké 1192 (Fig.13E) dugc tiéu hoa bang enzym gi6i han Sacll va
Stul va dugc st dung trong phén ung 1ap rap In-Fusion. San pham thiét ké s6 1192 1a
plasmit chit nhan dugc dung dé tach dong “In Fusion” cac gen dang ndi dén trong
khung véi peptit tin hiéu PDI & c6 linh lang trong catxet biéu hién trén co s& CPMV
HT. N6 ciing két hop san phim thiét ké gen d8 biéu hién ddng thoi gen tic ché TBSV
P19 dé bat hoat dudi trinh tu khoi ddu va trinh tu két thiic cla gen Plastoxyanin & ¢d
linh ling. Vecto 1a plasmit trén co s6 pCAMBIA va trinh tu tir cac duong bién t-ADN
tir trai sang phai dugc thé hién trén Fig.13F (SEQ ID NO: 47). San pham thiét ké tao
thanh 1a s6 1366 da biét (Fig.13G, SEQ ID NO: 48). Trinh ty axit amin cua PDISP-GP
tir Zaire 95 Ebolavirus-H5 TM+CT tr A/Indonesia/5/2005 dugc thé hién trén Fig.13H
(SEQ ID NO: 49). Su thé hién plasmit 1366 duoc thé hién trén Fig.13L

Vi dy 12. Su biéu hién cta virut Ebola thé kham GP & thyc vét

Sy biéu hién cua virut Ebola (Ebola virus - EV) glycoprotein (GP) ching minh
duoc ring viée sit dung san phim thiét ké 1366, bao gbm gen EV GP v6i peptit tin
hiéu loai dai va ving H5A/ Indo TM+CT.

Cay Nicotiana benthamiana dugc phat trién tir hat gidng trong viing d4t phing
chtra ddy chét réu than bun thuong mai. Céc cdy dugc trdng trong nha kinh duéi chu
ky sang 16/8 va ché do nhiét do 1a 25°C ngay/20°C dém. Ba tudn sau khi gieo hat, nho
c4c cAy non riéng 1¢ ra, trong lai trong cac chau va dé phat trién trong nha kinh trong
khoéng thoi gian ba tudn nita dudi cac diéu kién méi trudng nhu nhau.

Agrobacteria dugc 1ay nhiém v6i mdi san pham thiét ké (san pham thiét ké 946)
dugc phat trién trong mdi truong YEB c¢6 bd sung 10mM axit 2-(N-
morpholino)etansulfonic (MES), 20uM axetosyringon, 50ug/ml kanamyxin va
25ug/ml carbenixilin pH=5,6 cho dén khi chung dat dén ODsoo nim trong khoang 0,6
va 1,6. Huyén phi Agrobacterium duge ly tdm trudce khi st dung va duge tao huyén
phu lai trong méi truong thdm nhiém (10mM MgCl va 10mM MES pH=5,6) va dugc
bao quan qua dém & nhiét d§ 4°C. Vao ngay thdm nhiém, mé canh trudng duge pha
lodng trong 2,5 thé tich canh truong va duoc dé lam 4m trudce khi st dung. Toan b

ciy N. benthamiana dugc dit 1on nguoc xudng trong huyén phu vi khuin trong thiing
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thép khong gi kin khong khi dudi chan khong co6 ap suit 20-40 Torr trong thoi gian 2-
phtt. Cay duoc dua trd lai nha kinh trong thoi gian tir 2 dén 6 ngay u cho dén khi thu
hoach.

Sau khi 1, phén trén khong cua cdy dugc thu hoach, dugc 1am dong lanh & nhi€t
d6 -80°C va nghién thanh cac méu. Protein hoa tan tbng sb duge chiét bang cach lam
dong nhét (Polytron) mdi mau vat liéu thuc vat dugc nghién lanh trong 3 thé tich
50mM Tris pH=8,0 lanh, 0,15M NaCl, 0,1% Triton X-100 va 1mM
phenylmetansulfonyl florua. Sau khi ddng nhét hoa, huyén phu dic dugc ly thm &
10000g trong thdi gian 10 phut & nhiét do 4°C va dich chiét thd dugc loc ndy (phan ndi
trén mat) duoc gifr lai dé phan tich.

Ham luong protein téng s6 cua dich chiét thé di loc duoc xac dinh béng tha
nghiém Bradford (Bio-Rad, Hercules, CA) st dung albumin huyét thanh bod 1dm méau
chudn. Protein dugc tach ra bing SDS-PAGE va dugc chuyén dién tir 1én trén mang
polyvinylen diflorua (polyvinylene difluoride - PVDF) (Roche Diagnostics
Corporation, Indianapolis, IN) dé phét hién mién dich. Trudc khi thAm mién dich, cac
mang dugc chin bai stta khong kem 5% va Tween-20 0,1% trong nude mudi dém Tris
(TBS-T) trong khoang thoi gian tur 16 dén 18 gid & nhiét do 4°C.

Phuong phép thAm tach mién dich dugc tién hanh bang cach 1 véi 150ng/ml GP
Zaire khang Ebola & thé dugc tinh ché bang 4i luc (IBT Bioservices, 0301-012) 1am
khang thé so ca‘ip trong 2% stta khong kem trong TBS-Tween 20 0,1%. Sy phat hién su
phat huynh quang bang phuong phép héa hoc dugc tién hanh sau khi 0 v6i khang thé
thi cip khang tho & dé dugc tiép hop peroxidaza (JIR 11-035-144), duoc pha lodng
1:7500 trong 2% sita khong kem trong TBS-Tween 20 0,1%. Cac phirc chét phan ung
mién dich dugc phat hién nho sy phat quang héa hoc sit dung luminol 1am chit nén
(Roche Diagnostics Corporation). Fig.13J thé hién phép phén tich thim tach mién dich
dé bidu hién GP virut Ebola thé kham trong protein chiét tir thyc vét dugc bién nap
bang san pham thiét ké s6 1366. Két thu thu dugc chi ra ring GP Ebola thé kham dugc
biéu hién tam thoi.

T4t c& cac trich dan dugc két hop ¢ ddy dé tham khao. Sang ché duoc mo ta vé mot
hodc nhiéu phuong an. Tuy nhién, né s& rd rang hon vé6i nhitng nguoi c6 hiéu biét trong
linh vuc k¥ thut nay vé s Iuong cac bién thé va cai bién c6 thé dugc thuc hién ma khong

tach ro1 khoi pham vi cua sang ché nhu dugc dinh rd trong cac diém yéu cau bao ho.
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YEU CAU BAO HO
1. Phuong phéap san xudt hat tuong tu virut (VLP) & thuc vat bao gém cac budc:

a) dua axit nucleic chira ving diéu hoa hoat dong & thuc vat va duogc lién két
theo kiéu hoat dong dugc vai trinh ty nucleotit thé kham ma hoéa, theo day, ving ngoai
bao tir protein bé mat ba don phéan cua virut duge dung hop véi ving xuyén mang va
vung duoi té bao chit (TM/CT) cum, vao thyuc vat, hodc bd phan cta thuc vit, trong do
TM/CT la tir hemagglutinin ciim va vung ngoai bao co ngudn gde tir virut thudc ho
Retroviridae, Rhabdoviridae, Coronaviridae hodc Filoviridae, va

b) U thuc vat hodc bd phan cua thuc vat nay trong cac diéu kién cho phép biéu
hién axit nucleic, nhd d6 tao ra VLP, VLP nay chira cac protein virut, trong dé cac

protein virut ndy bao gdm c4c protein bé mit virut thé kham.

2. Phuong phap theo diém 1, trong d6 viing ngoai bao tir protein bé mat ba don phan

cua virut ¢6 nguon goc tir chi Lentivirus, Lyssavirus, Coronavirus hodc Ebolavirus.

3. Phuong phap theo diém 1, trong d6 viing ngoai bao tir protein bé mat ba don phan
clia virut c6 ngudn gbc tir virut suy giam mién dich & ngudi (HIV), virut gdy bénh dai,

virut gdy hoi ching hd hip cip nghiém trong (SARS), hoic virut Ebola.

4. Phuong phap theo diém 1, trong d6 viing ngoai bao tir protein bé mit ba don phan
ctia virut ¢6 ngudn gde tir protein F, protein S, protein env, protein G, glycoprotein vo
ngoai E, glycoprotein vé ngoai B, glycoprotein vé ngoai C, glycoprotein vé ngoai I,

glycoprotein vo ngoai H, glycoprotein GP, hodc hemagglutinin.

5. Phuong phap theo diém 1, trong d6 trong budc & (bude b), axit nucleic dugce biéu

hién tam thoi & thuc vat.

6. Phuong phap theo diém 1, trong d6, trong bude 1 (bude b), axit nucleic dugce biéu

hién 6n dinh & thuc vat.

7. Phuong phap theo diém 1, trong d6 phuong phap nay con bao gbm budc:

¢) thu hoach thuc vét va tinh ché VLP.
8. Phwong phép theo diém 1, trong d6, trong budc dua vao (budc a), mot hoic nhiéu
hon mot axit nucleic bd sung, dugc chon tr nhom bao gém trinh tu nucleotit ma hoa
mot hodc nhiéu hon mét protein chaperon, protein kénh proton, chét wc ché proteaza,

hodc tb hop cua chung, dugc dua vao thuc vat.
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9. Phuong phap theo diém 1, trong d6 VLP khong chira protein nén hoic protein 15i

cua virut.

10. Phuong phép theo diém 1, trong d6 trong buéc dua vao (bude a), ving xuyén
mang va ving dudi té bao chit ciim 14 ving xuyén mang va ving dudi té bao chat HS,
hodc vung xuyén mang va vung dudi té bao chét H1, hodc ving xuyén mang va vung

dudi té bao chat H3.
11. VLP dugc tao ra bang phuong phap theo diém 1 hoac diém 10.

12. VLP theo diém 11, trong d6 VLP nay chita protein virut thé kham mang cac N-

glycan dic hiéu ¢ thuc vat hodc cac N-glycan duoc bién dbi.

13. VLP theo diém 11, trong d6 VLP nay chira mot hodc nhiéu hon mdt lipit c6 ngudn

géc tr thuc vat.

14. Ché pham chira lidu hitu hiéu ctia VLP theo diém 11 d€ gy ra ddp ung mién dich,

va chéit mang dugc dung.

15. Phuong phép theo diém 1, trong d6 ving xuyén mang va vung dudi té bao chat
cum thu duoc tir H5 (A/Indonesia/05/2005) va chira trinh tu duoc x4c dinh trong SEQ
ID NO: 41, hodc vung xuyén mang va vung duoi té bao chit cum thu duoc tir H3

(A/Brisbane/10/2007) va chira trinh tw dugc xac dinh trong SEQ ID NO: 42.

16. Phuong phép theo diém 1, trong dé thuc vat 13 co linh ling, cai dau, Brassica spp.,
ngd, Nicotiana spp., ¢6 linh lang, khoai tdy, nhan sdm, dau Ha Lan, yén mach, laa gao,

dau twong, lta mi, lta mach, huéng duong hodc bong.

17. VLP theo diém 11, trong d6 ving ngoai bao tir protein bé mit ba don phéan cla

virut ¢6 ngudn goc tir chi Lentivirus, Lyssavirus, Coronavirus hodc Ebolavirus.

18. VLP theo diém 11, trong d6 ving ngoai bao tir protein bé mit ba don phan cla
virut ¢6 ngudn gbe tir virut suy gidm mién dich ¢ nguoi (HIV), virut gy bénh dai,
virut gay hoi chimg ho hép cép nghiém trong (SARS), hoic virut Ebola.

19. VLP theo diém 11, trong d6 ving ngoai bao tr protein bé mit ba don phan cla
virut ¢6 ngudn gbc tir protein F, protein S, protein env, protein G, glycoprotein vo
ngoai E, glycoprotein vo ngoai B, glycoprotein vo ngoai C, glycoprotein vo ngoai [,

glycoprotein vo ngoai H, glycoprotein GP hodc hemagglutinin.
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20. VLP theo diém 11, trong d6 VLP nay khong chtra protein nén hoic protein 15i cia

virut.

21. Hat tuong tu virut (VLP) cé nguén géc thuc vat chira cac protein virut, trong do
cac protein virut nay bao gdm cac protein bé mat virut thé kham, cac protein bé mat
virut thé kham nay chira ving ngoai bao tur protein bé mit ba don phén cua virut, dugc
dung hop v6i ving xuyén mang va vung dudi té bao chiat (TM/CT) ctiim, trong d6
TM/CT 1a tir hemagglutinin cim va vung ngoai bao cd ngudn gbc tir virut thude ho

Retroviridae, Rhabdoviridae, Coronaviridae hoac Filoviridae.

22. VLP ¢6 ngudn gbc thuc vt theo diém 21, trong d6 cac protein bé mit virut thé

kham chtra cac N-glycan dic hiéu ¢ thuc vat hodc cac N-glycan duoc bién dbi.

23. VLP ¢6 ngudn gbc thuc vat theo diém 21, trong d6 VLP nay chira mot hodc nhidu

hon mdt lipit c6 ngudn gbc tir thye vat.

24. VLP c6 ngudn gdc thuc vat theo diém 21, trong d6 ving ngoai bao tir protein bé
mat ba don phan cia virut co ngudn gdc tir chi Lentivirus, Lyssavirus, Coronavirus

hoic Ebolavirus.

25. VLP ¢6 ngudn gbc thuc vit theo diém 21, trong d6 viing ngoai bao tir protein bé
mat ba don phén cta virut co ngudn gbc tir virut suy giam mién dich & nguoi (HIV),
virut gy bénh dai, virut gdy hoi chimg ho hép cdp nghiém trong (SARS) hodc virut
Ebola.

26. VLP c6 ngudn gdc thuc vat theo diém 21, trong d6 ving ngoai bao tir protein bé
mat ba don phén cta virut ¢ ngudn gdc tir protein F, protein S, protein env, protein G,
glycoprotein vé ngoai E, glycoprotein vo ngoai B, glycoprotein v6 ngoai C,
glycoprotein vo ngoai I, glycoprotein vo ngoai H, glycoprotein GP, hoac

hemagglutinin.

27. VLP c¢6 ngudn goc thuc vat theo diém 21, trong d6 VLP ndy khong chira protein

nén hodc protein 15i cua virut.

28. Ché phdm dé gay ra dép Gtmg mién dich chitra VLP ¢6 ngudn gbc thuc vat theo diém

21 va chit mang dugc dung.

29. Té bao thuc vat chtra hat tuong tu virut (VLP) chita cdc protein virut, cac protein

virut nady bao gom cdc protein bé mit virut thé kham, cac protein bé mat virut thé
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kham nay chtra vung ngoai bao tir protein bé mat ba don phan cta virut, duge dung
hop v6i ving xuyén mang va ving dudi té bao chat (TM/CT) ctim, trong d6 TM/CT 1a
tlr hemagglutinin cim va vung ngoai bao co ngudn gde tir virut thude ho Retroviridae,

Rhabdoviridae, Coronaviridae hoéc Filoviridae.

30. Té bao thuc vat chita axit nucleic mi héa protein bé mat virut thé kham, axit
nucleic nay chira vung diéu hoa hoat dong & té bao thuc vat va duoc lién két theo cach
hoat ddng dugc vai trinh tu nucleotit thé kham ma hoa, theo diy, ving ngoai bao tir
protein bé mit ba don phan cta virut, dugc dung hop véi ving xuyén mang va ving
dudi té bao chit (TM/CT) cim, trong d6 TM/CT 14 tir hemagglutinin cim va ving
ngoai bao c6 ngudn gde tir virut thudc ho Retroviridae, Rhabdoviridae, Coronaviridae
hoic Filoviridae, trong do viéc biéu hién axit nucleic nay tao ra hat tuong tu virut
(VLP), VLP nay chita cac protein virut, trong dé cac protein virut nay bao gbm cac

protein bé mit virut thé kham.
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Fig. 1A, SEQID S6: 1: Trinh tu axit nuclelc lién ung cua HIV Con$S ACFI (Pept1t tin hiéu bam sinh dwoc
in d4m, vung xuyén mang bdm sinh va vung chat nguyén sinh duoc gach duor)

ATGCGCGTGCGCGGCATCCAGCGCAACTGCCAGCACCTGTGGCGCTGGGGCACCCTGATCCTGGGCATGCTG
ATGATCTGCTCCGCCGCCGAGAACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAGGAGGCCAAC
ACCACCCTGTTCTGCGCCTCCGACGCCAAGGCCTACGACACCGAGGTGCACAACGTGTGGGCCACCCACGCCT
GCGTGCCCACCGACCCCAACCCCCAGGAGATCGTGCTGGAGAACGTGACCGAGAACTTCAACATGTGGAAGA
ACAACATGGTGGAGCAGATGCACGAGGACATCATCTCCCTGTGGGACCAGTCCCTGAAGCCCTGCGTGAAGCT
GACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGAACGTGACCAACACCACCAACAACACCGAGGAGAAG
GGCGAGATCAAGAACTGCTCCTTCAACATCACCACCGAGATCCGCGACAAGAAGCAGAAGGTGTACGCCCTGT
TCTACCGCCTGGACGTGGTGCCCATCGACGACAACAACAACAACTCCTCCAACTACCGCCTGATCAACTGCAAC
ACCTCCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAGCCCATCCCCATCCACTACTGCGCCCCCGCCGG
CTTCGCCATCCTGAAGTGCAACGACAAGAAGTTCAACGGCACCGGCCCCTGCAAGAACGTGTCCACCGTGCAG
TGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCTCCCTGGCCGAGGAGGAGATCA
TCATCCGCTCCGAGAACATCACCAACAACGCCAAGACCATCATCGTGCAGCTGAACGAGTCCGTGGAGATCAA
CTGCACCCGCCCCAACAACAACACCCGCAAGTCCATCCGCATCGGCCCCGGCCAGGCCTTCTACGCCACCGGL
GACATCATCGGCGACATCCGCCAGGCCCACTGCAACATCTCCGGCACCAAGTGGAACAAGACCCTGCAGCAGG
TGGCCAAGAAGCTGCGCGAGCACTTCAACAACAAGACCATCATCTTCAAGCCCTCCTCCGGCGGCGACCTGGA
GATCACCACCCACTCCTTCAACTGCCGCGGCGAGTTCTTCTACTGCAACACCTCCGGCCTGTTCAACTCCACCTG
GATCGGCAACGGCACCAAGAACAACAACAACACCAACGACACCATCACCCTGCCCTGCCGCATCAAGCAGATC
ATCAACATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATCGAGGGCAAGATCACCTGCAAGTCC
AACATCACCGGCCTGCTGCTGACCCGCGACGGCGGCAACAACAACACCAACGAGACCGAGATCTTCCGCCLCG
GCGGCGGCGACATGCGCGACAACTGGCGCTCCGAGCTGTACAAGTACAAGGTGGTGAAGATCGAGCCCCTGG
GCGTGGCCCCCACCAAGGCCAAGCTGACCGTGCAGGCCCGCCAGCTGCTGTCCGGCATCGTGCAGCAGCAGT
CCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACCTGCTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGC
AGGCCCGCGTGCTGGCCGTGGAGCGCTACCTGAAGGACCAGCAGCTGCTGGAGATCTGGGACAACATGACCT
GGATGGAGTGGGAGCGCGAGATCAACAACTACACCGACATCATCTACTCCCTGATCGAGGAGTCCCAGAACC
AGCAGGAGAAGAACGAGCAGGAGCTGCTGGCCCTGGACAAGTGGGCCTCCCTGTGGAACTGGTTCGACATCA
CCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGCCTGATCGGCCTGCGCATCGTGTTCGCC
GTGCTGTCCATCGTGAACCGCGTGCGCCAGGGCTACTCCCCCCTGTCCTTCCAGACCCTGATCCCCAACCCLCG
CGGCCCCGACCGCCCCGAGGGCATCGAGGAGGAGGGCGGCGAGCAGGACCGCGACCGCTCCATCCGCCTGGE
TGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGCGCTCCCTGTGCCTGTICTCCTACCACCGCCTGCGCGAC
TTCATCCTGATCGCCGCCCGCACCGTGGAGCTGCTGGGCCGCAAGGGCCTGCGCCGCEGCTGGGAGGLLCTG
AAGTACCTGTGGAACCTGCTGCAGTACTGGGGCCAGGAGCTGAAGAACTCCGCCATCTCCCTGCTGGACACCA
CCGCCATCGCCGTGGCCGAGGGCACCGACCGCGTGATCGAGGTGGTGCAGCGCGCCTGCCGCGCCATCCTGA
ACATCCCCCGCCGCATCCGCCAGGGCCTGGAGCGCGCCCTGCTGTAA

Fig. 1B, SEQID S6: 2

IF-Apal-SpPDl.c
TGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGA CGGCTTA

Fig. 1C, SEQID S&: 3

SpPDI-HIV gp145.r
CACAGGTTCTCGGCGGCGAAGATCTGAGAAGGAACCAACACAAGAAGAG

Fig. 1D, SEQID S6: 4

IF-SpPDl-gp145.c
TCTCAGATCTTCGCCGCCGAGAACCTGTGGGTGACCGTGTACTAC
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Fig. 1E, SEQID S&: 5

WtdTm-gp145.r
CCTTTACAGCAGGGCGCGCTCCAGGCCCTGGCGGATGC

Flg 1F, bEQ ID S6: 6: Caset biéu hién s6 995, Lu' Pacl (nguoc chidu voi trinh tu khoi ddng) dén Ascl (xudi
chidu ngay voi trinh tw két thuc NOS). Vi tri gioi han Sbfl da loai bo duoc in ddm. PDISP-HIV ConS ACFI
duge gach duoi.

TTAATTAAGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCA
AAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGG
ATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATC
ATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCAC
GAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGT
GGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACT
TTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATA
GTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCT
GCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACG
TCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGC
GAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTC
TTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCG
AAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTG
TGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACT
TTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGA
TTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGT
TAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTC
TCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCCGCCGAGAACCTGTGGGTGACCGTGTACTACGGCGTGCCCG
TGTGGAAGGAGGCCAACACCACCCTGTTCTGCGCCTCCGACGCCAAGGCCTACGACACCGAGGTGCACAACGT
GTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATCGTGCTGGAGAACGTGACCGAGAA
CTTCAACATGTGGAAGAACAACATGGTGGAGCAGATGCACGAGGACATCATCTCCCTGTGGGACCAGTCCCTG
AAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGAACGTGACCAACACCACCA
ACAACACCGAGGAGAAGGGCGAGATCAAGAACTGCTCCTTCAACATCACCACCGAGATCCGCGACAAGAAGC
AGAAGGTGTACGCCCTGTTCTACCGCCTGGACGTGGTGCCCATCGACGACAACAACAACAACTCCTCCAACTAC
CGCCTGATCAACTGCAACACCTCCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAGCCCATCCCCATCCA
CTACTGCGCCCCCGCCGGCTTCGCCATCCTGAAGTGCAACGACAAGAAGTTCAACGGCACCGGCCCCTGCAAG
AACGTGTCCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCTCCC
TGGCCGAGGAGGAGATCATCATCCGCTCCGAGAACATCACCAACAACGCCAAGACCATCATCGTGCAGCTGAA
CGAGTCCGTGGAGATCAACTGCACCCGCCCCAACAACAACACCCGCAAGTCCATCCGCATCGGCCCCGGCCAG
GCCTTCTACGCCACCGGCGACATCATCGGCGACATCCGCCAGGCCCACTGCAACATCTCCGGCACCAAGTGGA
ACAAGACCCTGCAGCAGGTGGCCAAGAAGCTGCGCGAGCACTTCAACAACAAGACCATCATCTTCAAGCCCTC
CTCCGGCGGCGACCTGGAGATCACCACCCACTCCTTCAACTGCCGCGGCGAGTTCTTCTACTGCAACACCTCCG
GCCTGTTCAACTCCACCTGGATCGGCAACGGCACCAAGAACAACAACAACACCAACGACACCATCACCCTGEC
CTGCCGCATCAAGCAGATCATCAACATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATCGAGGG
CAAGATCACCTGCAAGTCCAACATCACCGGCCTGCTGCTGACCCGCGACGGCGGCAACAACAACACCAACGAG
ACCGAGATCTTCCGCCCCGGCGGCGGCGACATGCGCGACAACTGGCGCTCCGAGCTGTACAAGTACAAGGTG
GTGAAGATCGAGCCCCTGGGCGTGGCCCCCACCAAGGCCAAGCTGACCGTGCAGGCCCGCCAGCTGCTGTCC
GGCATCGTGCAGCAGCAGTCCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACCTGCTGCAGCTGACCGTGT
GGGGCATCAAGCAGCTGCAGGCCCGCGTGCTGGCCGTGGAGCGCTACCTGAAGGACCAGCAGCTGCTGGAG
ATCTGGGACAACATGACCTGGATGGAGTGGGAGCGCGAGATCAACAACTACACCGACATCATCTACTCCCTGA
TCGAGGAGTCCCAGAACCAGCAGGAGAAGAACGAGCAGGAGCTGCTGGCCCTGGACAAGTGGGCCTCCCTGT
GGAACTGGTTCGACATCACCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGCCTGATCGGE
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CCTGCGCATCGTGTTCGCCGTGCTGTCCATCGTGAACCGCGTGCGCCAGGGCTACTCCCCCCTGTCCTTCCAGA
CCCTGATCCCCAACCCCCGCGGCCCCGACCGCCCCGAGGGCATCGAGGAGGAGGGCGGCGAGCAGGACCGE

GACCGCTCCATCCGCCTGGTGAACGGCTTCCTGGCCCTGGCCTGGGACGACCTGCGCTCCCTGTGCCTGTTCTC
CTACCACCGCCTGCGCGACTTCATCCTGATCGCCGCCCGCACCGTGGAGCTGCTGGGCCGCAAGGGLCTGCGE
CGCGGCTGGGAGGCCCTGAAGTACCTGTGGAACCTGCTGCAGTACTGGGGCCAGGAGCTGAAGAACTCCGCC
ATCTCCCTGCTGGACACCACCGCCATCGCCGTGGCCGAGGGCACCGACCGCGTGATCGAGGTGGTGCAGCGE

GCCTGCCGCGCCATCCTGAACATCCCCCGCCGCATCCGCCAGGGCCTGGAGCGCGCCCTGCTGTAAAGGCCTA
TTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGT
GTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGA
TTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTC
AAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTT
GAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAG

TCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGC

GGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCC

Fig. 1G, SEQID S&: 7: trinh tw axit amin cua PDISP-HIV ConS ACFI

MAKNVAIFGLLFSLLVLVPSQIFAAENLWVTVYYGVPYWKEANTTLFCASDAKAYDTEVHNVWATHACVPTDPNP
QEIVLENVTENFNMWKNNMVYEQMHEDIHSLWDQSLKPCVKLTPLCVTLNCTNVNVTNTTNNTEEKGEIKNCSFNI

TTEIRDKKQKVYALFYRLDVVPIDDNNNNSSNYRLINCNTSAITQACPKVSFEPIPIHYCAPAGFAILKCNDKKFNGTG

PCKNVSTVQCTHGIKPVVSTQLLLNGSLAEEENIRSENITNNAKTIVQLNESVEINCTRPNNNTRKSIRIGPGQAFYAT
GDIIGDIRQAHCNISGTKWNKTLQQVAKKLREHFNNKTIIFKPSSGGDLEITTHSFNCRGEFFYCNTSGLFNSTWIGN

GTKNNNNTNDTITLPCRIKQINMWQGYGQAMYAPPIEGKITCKSNITGLLLTRDGGNNNTNETEIFRPGGGDMR

DNWRSELYKYKVVKIEPLGVAPTKAKLTVQARQLLSGIVQQQSNLLRAIEAQQHLLQLTVWGIKQLQARVLAVERYL
KDQQLLEIWDNMTWMEWEREINNYTDIIYSLIEESQNQQEKNEQELLALDKWASLWNWFDITNWLWYIKIFIMIV
GGLIGLRIVFAVLSIVNRVRQGYSPLSFQTLIPNPRGPDRPEGIEEEGGEQDRDRSIRLVNGFLALAWDDLRSLCLFSY

HRLRDFILIAARTVELLGRKGLRRGWEALKYLWNLLQYWGQELKNSAISLLDTTAIAVAEGTDRVIEVVQRACRAILN
IPRRIRQGLERALL

-71-



32205

Fig, 1H: Swthé hién duti dang so 48 cva san phdm thigt ké s6 995

Fig 24, SEQ ID 86: 8

I[FH3dTm+gp145.r
CCATAGTATCCAATCGATGTACCACAGCCAGTTGIETGATGT OGAAC

Fig. 2B, SEQ ID 84: 0:

Gpl4s+H3dTm.c
TEGCTGTGGTACATCGATT GGATACTATGGATTTCCTTTGOCATATCAT

Fig. 2C, SEQ ID 86: 10:

H3dTrm.r
CCTTCAARAT GCAAATGTTGCACCTAATGTTIGCCTT
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Fig. 2D, SEQID S6: 11: Caset bidu hién s6 997, tu Pacl (nguoc chidu voi trinh tu khoi d6ng) dén Ascl
(xudi chidu ngay voi trinh tu két thuc NOS). Vitri gioi han Sbfl da loai bo dugc in ddm. PDISP-HIV
ConS ACFI/Brisbane/10/2007 H3 TM+CT duoc gach duoi.

TTAATTAAGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCA
AAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGG
ATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATC
ATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCAC
GAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGT
GGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACT
TTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATA
GTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCT
GCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACG
TCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGC
GAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTC
TTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCG
AAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTG
TGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACT
TTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGA
TTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGT
TAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTC
TCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCCGCCGAGAACCTGTGGGTGACCGTGTACTACGGCGTGCCCG
TGTGGAAGGAGGCCAACACCACCCTGTTCTGCGCCTCCGACGCCAAGGCCTACGACACCGAGGTGCACAACGT
GTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATCGTGCTGGAGAACGTGACCGAGAA
CTTCAACATGTGGAAGAACAACATGGTGGAGCAGATGCACGAGGACATCATCTCCCTGTGGGACCAGTCCCTG
AAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGAACGTGACCAACACCACCA
ACAACACCGAGGAGAAGGGCGAGATCAAGAACTGCTCCTTCAACATCACCACCGAGATCCGCGACAAGAAGC
AGAAGGTGTACGCCCTGTTCTACCGCCTGGACGTGGTGCCCATCGACGACAACAACAACAACTCCTCCAACTAC
CGCCTGATCAACTGCAACACCTCCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAGCCCATCCCCATCCA
CTACTGCGCCCCCGCCGGCTTCGCCATCCTGAAGTGCAACGACAAGAAGTTCAACGGCACCGGCCCCTGCAAG
AACGTGTCCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCTCCC
TGGCCGAGGAGGAGATCATCATCCGCTCCGAGAACATCACCAACAACGCCAAGACCATCATCGTGCAGCTGAA
CGAGTCCGTGGAGATCAACTGCACCCGCCCCAACAACAACACCCGCAAGTCCATCCGCATCGGCCCCGGCCAG
GCCTTCTACGCCACCGGCGACATCATCGGCGACATCCGCCAGGCCCACTGCAACATCTCCGGCACCAAGTGGA
ACAAGACCCTGCAGCAGGTGGCCAAGAAGCTGCGCGAGCACTTCAACAACAAGACCATCATCTTCAAGCCCTC
CTCCGGCGGCGACCTGGAGATCACCACCCACTCCTTCAACTGCCGCGGCGAGTTCTTCTACTGCAACACCTCCG
GCCTGTTCAACTCCACCTGGATCGGCAACGGCACCAAGAACAACAACAACACCAACGACACCATCACCCTGCC
CTGCCGCATCAAGCAGATCATCAACATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATCGAGGGE
CAAGATCACCTGCAAGTCCAACATCACCGGCCTGCTGCTGACCCGCGACGGCGGCAACAACAACACCAACGAG
ACCGAGATCTTCCGCCCCGGCGGCGGCGACATGCGCGACAACTGGCGCTCCGAGCTGTACAAGTACAAGGTG
GTGAAGATCGAGCCCCTGGGCGTGGCCCCCACCAAGGCCAAGCTGACCGTGCAGGCCCGCCAGCTGCTGTCL
GGCATCGTGCAGCAGCAGTCCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACCTGCTGCAGCTGACCGTGT
GGGGCATCAAGCAGCTGCAGGCCCGCGTGCTGGCCGTGGAGCGCTACCTGAAGGACCAGCAGCTGCTGGAG
ATCTGGGACAACATGACCTGGATGGAGTGGGAGCGCGAGATCAACAACTACACCGACATCATCTACTCCCTGA
TCGAGGAGTCCCAGAACCAGCAGGAGAAGAACGAGCAGGAGCTGCTGGCCCTGGACAAGTGGGCCTCCCTGT
GGAACTGGTTCGACATCACCAACTGGCTGTGGTACATCGATTGGATACTATGGATTTCCTTTGCCATATCATGT
TTTTTGCTTTGTGTTGCTTTGTIGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTG
CATTTGAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTICGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTC
TGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAA
GGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGA
CCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATC
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ATATAATTTCTGTTGAATTACGT TAAGCATG TAATAATTAACATGTAATGCATGACG TTATTTATGAGATGGGTT

TTTATGATTAGAGTCCOG CAAT TATACATTTAATACGCGATAG AAAACAAAATATAG CGCGCAAACTAGGATAA
ATTATOGOG CGCGGTETCATCTATGTTACTAGATCTCTAGAGT CTCAAGCTTGGCGCGCC

Fig 2E,SEQID S8: 12: Trinh ty axit armin cua PDISP-HIV ConS ACFI/Brish ane/10/2007 H3 TWM+CT

W AKNVAIF GLLF SLLVL VPSQIF AAENLWVTVYYGVYPVWKEANT TLF CASDAKAYD TEVHN VWATHACVPTDPNP
QEIVLENVTENFENIM WKN N WVEQRHEDH SLWD QSLKPCVKLTPLCYT LNCTNYNVTNTT NNT EEKGEIKN CSFNI
TTEIRGKK QWY ALFYRLDVVPIDDN NMNSSNYRLINCN TSAI TQACPKVSFERIPIHY CAPAG FAILKCN DKKFNGTG
PCKM VSTVQCTHGIKPYVSTOLLLN GSLAEEEIRSENITNNAKTI VQLNESVEIN CTRPNNNTRKSIRIGPGQAFYAT
GDIGDIRQAHCNISGTKWNKTLQQVAKKLREHFNNKTIIFKPSSGGDLEITTHSFN CRGEFFY CNTSGLFNSTWIGN
GTKNNNNTNDTITLPCRIK QI NIWMWQGVE QAMY APPIEGKI TCKSNITGLLLTRDGGNNNTNETEIFRPGG GDMR
DNAWRSELYKYKVVICIEPLGVAPTKAKLTVQARCQLLSG IVQOQSNLLRAIEAQOHLLAQLTVW GIKQLOARVLAVERYL

KDCQLLEIWDNMTWHI EWEREINMNYTDIYSLI EESQNQQEKNEQELLAL DICWASLW NWFDITNWLWY IDWI LW
|SFAISCFLLCVALLGFIMWACCQKGMIRCMICI

Fig, JF: Sy thé hign dui dang so df oda sin phirm thigt ké 997
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Fig. 3A, SEQID S&: 13:

IF-H5dTm+gp145.r
AATTGACAGTATTTGGATGTACCACAGCCAGTTGGTGATGTCGAAC

Fig. 3B, SEQID S&: 14:

Gp145+H5dTm.c
CTGGCTGTGGTACATCCAAATACTGTCAATTTATTCAACAGTGGC

Fig. 3C, SEQID S6&: 15:

[F-H5dTm.r
CCTTTAAATGCAAATTCTGCATTGTAACGATCCAT

Fig. 3D, SEQ 1D So 16: Caset bidu hién s6 999, tLr PacI (nguoc chiéu v01 trinh tw khoi dong) dén Ascl
(xudi chidu ngay voi trinh tu két thic NOS). Vi tri gioi han Sbfl da loai bo duoc in ddm. PDISP-HIV
Con$ ACFI-A/Indonesia/5/2005 H5 TM+CT duge gach duoi.

TTAATTAAGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCA
AAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGG
ATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATC
ATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCAC
GAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGT
GGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACT
TTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATA
GTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCT
GCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCALG
TCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGC
GAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTC
TTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCG
AAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTG
TGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACT
TTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGA
TTGGTTCTATAAGAAATCTAGTATTTTCTTITGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGT
TAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTC
TCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCCGCCGAGAACCTGTGGGTGACCGTGTACTACGGCGTGCCCG
TGTGGAAGGAGGCCAACACCACCCTGTTCTGCGCCTCCGACGCCAAGGCCTACGACACCGAGGTGCACAACGT
GTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATCGTGCTGGAGAACGTGACCGAGAA
CTTCAACATGTGGAAGAACAACATGGTGGAGCAGATGCACGAGGACATCATCTCCCTGTGGGACCAGTCCCTG
AAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGAACGTGACCAACACCACCA
ACAACACCGAGGAGAAGGGCGAGATCAAGAACTGCTCCTTCAACATCACCACCGAGATCCGCGACAAGAAGC
AGAAGGTGTACGCCCTGTTCTACCGCCTGGACGTGGTGCCCATCGACGACAACAACAACAACTCCTCCAACTAC
CGCCTGATCAACTGCAACACCTCCGCCATCACCCAGGCCTGCCCCAAGGTGTCCTTCGAGCCCATCCCCATCCA
CTACTGCGCCCCCGCCGGCTTCGCCATCCTGAAGTGCAACGACAAGAAGTTCAACGGCACCGGCCCCTGCAAG
AACGTGTCCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGTCCACCCAGCTGCTGCTGAACGGCTCCC
TGGCCGAGGAGGAGATCATCATCCGCTCCGAGAACATCACCAACAACGCCAAGACCATCATCGTGCAGCTGAA
CGAGTCCGTGGAGATCAACTGCACCCGCCCCAACAACAACACCCGCAAGTCCATCCGCATCGGCCCCGGLLAG
GCCTTCTACGCCACCGGCGACATCATCGGCGACATCCGCCAGGCCCACTGCAACATCTCCGGCACCAAGTGGA
ACAAGACCCTGCAGCAGGTGGCCAAGAAGCTGCGCGAGCACTTCAACAACAAGACCATCATCTTCAAGCCCTC
CTCCGGCGGCGACCTGGAGATCACCACCCACTCCTTCAACTGCCGCGGCGAGTTCTTCTACTGCAACACCTCCG
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GCCTGTTCAACTCCACCTGGATCGGCAACGGCACCAAGAACAACAACAACACCAACGACACCATCACCCTGCC
CTGCCGCATCAAGCAGATCATCAACATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATCGAGGE
CAAGATCACCTGCAAGTCCAACATCACCGGCCTGCTGCTGACCCGCGACGGCGGCAACAACAACACCAACGAG
ACCGAGATCTTCCGCCCCGGCGGCGGCGACATGCGCGACAACTGGCGCTCCGAGCTGTACAAGTACAAGGTG
GTGAAGATCGAGCCCCTGGGCGTGGCCCCCACCAAGGCCAAGCTGACCGTGCAGGCCCGCCAGETGCTGTCC
GGCATCGTGCAGCAGCAGTCCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACCTGCTGCAGCTGACCGTGT
GGGGCATCAAGCAGCTGCAGGCCCGCGTGCTGGCCGTGGAGCGCTACCTGAAGGACCAGCAGCTGCTGGAG
ATCTGGGACAACATGACCTGGATGGAGTGGGAGCGCGAGATCAACAACTACACCGACATCATCTACTCCCTGA
TCGAGGAGTCCCAGAACCAGCAGGAGAAGAACGAGCAGGAGCTGCTGGCCCTGGACAAGTGGGCCTCCCTGT
GGAACTGGTTCGACATCACCAACTGGCTGTGGTACATCCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCC
CTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTG
CATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTC
TGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTITGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAA
GGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGA
CCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATC
ATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTT
TTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAA
ATTATCGCGCGCGGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCC

Fig. 3B, SEQID S6: 17: Trinh tw axit amin cua PDISP-HIV ConS ACFI-A/Indonesia/5/2005 H5 TM+CT

MAKNVAIFGLLFSLLVLVPSQIFAAENLWVTVYYGVPVWKEANTTLFCASDAKAYDTEVHNVWATHACVPTDPNP
QEIVLENVTENFNMWKNNMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTNVNVTNTTNNTEEKGEIKNCSFNI

TTEIRDKKQKVYALFYRLDVVPIDDNNNNSSNYRLINCNTSAITQACPKVSFEPIPIHYCAPAGFAILKCNDKKFNGTG

PCKNVSTVQCTHGIKPVVSTQLLLNGSLAEEENIRSENITNNAKTIIVQLNESVEINCTRPNNNTRKSIRIGPGQAFYAT
GDIIGDIRQAHCNISGTKWNKTLQQVAKKLREHFNNKTIIFKPSSGGDLEITTHSFNCRGEFFYCNTSGLENSTWIGN

GTKNNNNTNDTITLPCRIKQINMWQGVGQAMYAPPIEGKITCKSNITGLLLTRDGGNNNTNETEIFRPGGGDMR

DNWRSELYKYKVVKIEPLGVAPTKAKLTVQARQLLSGIVQQQSNLLRAIEAQQHLLQLTVWGIKQLQARVLAVERYL
KDQQLLEIWDNMTWMEWEREINNYTDIIYSLIEESONQQEKNEQELLALDKWASLWNWFDITNWLWYIQILSIYS
TVASSLALAIMMAGLSLWMCSNGSLQCRICI
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Fig. 3F: Sy thé hién duri dang so dd cha san phim thiét ke s 999
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Fig 44, 5EQ ID S6: 18: Caset hidu hién sb 172, ty Xrnal (tigugc chidu voi tinh ty khoi ding

plastoxyanin) dén EcoRI (xufi chiu ngay vori tﬁnh tiy k&t thuc plastoxyanin). Trinh tiy axit nucleic TBSY
P19 dugc gach durd.

COCGGGCTGETATATT TATATGTT GTCAAATAACT CAAAAACCATAAAAGTTTAAGTTAG CAAGTGTGTACATT
TTTACTTGAACAARAATATT CACCTACTACTG TTAT AAATCATTAT TAAACAT TAGAGTAAAGAAATATGGATGA
TAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGT TGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTITC
ATTGGTCAAAAACAATAGAGA GAGAAAAAGG AAGAG GGAGAATAAAAACATAATGTGAGTATGAGAGAGAA
AGTTGTACAAAAGTTGTACCAAAATAG TTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAG
GGTTAATTG CT GTAAAT ARA TAAGGATGACGCATTAGAGAGAT GTACCATTAGAGAATT TTTGGCAAGTCATT
AAAAAGAAAG AATAAATTATTTTTAAAATTAAAAGTTGAGT CATTTGATTAAACATGT GATTATTTAATGAATT
GATGAAAGAGTTGGATTAAAGTTGTATTAGTAAT TAGAATTTGGT GTCAAATTTAATTTGACATTTGATCTTTTC
CTATATATTGCCCCATAGAGTCAG TTAACTCATTTT TATATTTCAT AGATCAAATAAGAGAAATAACGGTATATT
AATCCCTCCAAAAAA AR AAAACG GTATATTTACTAAAAAATCTAAGCCACGT AGG AGGATAACAG GATOCCCG
TAGGAGGATAACATCCAATCCAACCAAT CACAACAATCCTGATGAGATAACOCACTTTAAGCCCACGCATCTGT
GIECACATCTACATTATCTARATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATC
ACOCATTCTAT AAAAAAT CACACTT TG TGAGTCTACACTTTGATTCCCT TCAAACACATACAAAGAGAAGAGACT
AATTAATTAATTAATCAT CTTGAGAGAAAAT GGAACGAGCTATACAAGGAAACGACGCTAGGGAACAAGCTAA
CAGTGAACGTTIGGGATGGAGGATCAGEAGS TACCACTT CTCCCTTCAAACTT OCTGACGAAAGTCCGAGTTGG
ACTGAGTGGCGGE CTACAT AACGATGAGAOGAATTCGAATCAAGATAATCCOCTTG GTTTCAAGGAAAGCTG GG
GTTTCGGGAAAGTTGTATT TAAGAGATATCTCAGATACGACAG GACGGAAGCTTCACTGCACAGAGTCETTGG
ATCTTGGACGGGAGATTCGGTTAACTATG CAGCATCT CGATTTITTOGGTTTCGACCAGATCGGATGTACCTATA
GTATTCGGTTTCGAGGAGTTAGTATCACCATTTCTGGAG GGTCGCEAACTCTTCAGCATCTCTGT GAGATGG CA
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ATTCGETCTAAGCALGAALTECTACA BCTT G L L AATCEAAGT GEALAGTAAT GTATCAMGAGGATGLCCTE
BAGETACTCAAAC CTTE GAAAAAGALAGTGAGTAAGTCGAGGGCGAGLTCTAAGTTAAAATGCTTCTTCGTCT
CETATTTAT A TA TG GTTTETTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTT GTT GTTATGAAAT
ACTATTTGTAT GAGAT GAACTGGTGTAATGTAATTCATTTACATAAGTGRAGT CAGAAT CAGAATGTTTCCTCL
ATHACTAACTAGACAT GAAGACCTGLC G GTACAATTGTCTTATATTT GAACAALTAAAATT GAACATCTTTTGE
CACAACTTTATAAGTGETTAATATAGE TCAAATATATG GTCAAGTT CAATAGATTAATAATGGAAATATCAGTT
ATCGAAATTCATTAAC AATCAALTTAAC GTTATTAACTACTAATTTTATATCATCCCCTTT GATAAATGATAGTAL
ARCAATTAGGAAGGAGCATGLTE GAGGLLTGELTGGEECGAATTE

Fig. 4B, SEQID Sh: 19: Trah twaxit arin cna genwe ché TBSV P1Obi bit hoat
b ERAIOGHDAREOAMSERWDGESGETTSPFKLPDESPSWTEWRLHNDETNSNODMPLGFKESW GF EEVVEKRY

LEFDRTEASLH RVLGSWTGEDSYNY AASRFFGFDOIGLTYSIRFRGYSITYS GESRTLOHLCEMAIRSKOELLOLAPIEY
ESMWSRGCPEGTOTFEKESE

T- DM bign phai
i

 Flastoxyanin

| Trirh trkét thie HOS

T-4T bién trai
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ConS ACFI
{145 kDa)

Fig. 6
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Fig 8A
Thi hién duti dang so d san phim thidt k& s5 1074
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Fig 2B, SEQ ID 3632
IF-RahG-S2+4.c

TCTCAGATCTTCGCCAAATTCCCTATTTACACGATACCAGAC

Fig. 8C, SEQID 86:33
RahG+HadTmr

CTGTTGAATARATTGACAGTATTTGATACTTCCCCCAGTTCGGGAGAC
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Fig. 8D, SEQID S6:34

Uen Rab G duoc téng hop (tuorng ung voint 3317 4891 tr So 51a nhap ngén hang gen EF206707) (Peptit
tin hisu bAm sinh duoc in dim, vung xuyén mang bam sinh va vung chét nguyén sinh dugc gach duoi)

ATGGTTCCTCAGGCTCTCCTGTTTGTACCCCTTCTGGTTTTTCCATTGTGTTTTGGGAAATTC
CCTATTTACACGATACCAGACAAGCTTGGTCCCTGGAGCCCGATTGACATACATCACCTCAG
CTGCCCAAACAATTTGGTAGTGGAGGACGAAGGATGCACCAACCTGTCAGGGTTCTCCTAC
ATGGAACTTAAAGTTGGATACATCTTAGCCATAAAAATGAACGGGTTCACTTGCACAGGCGT
TGTGACGGAGGCTGAAACCTACACTAACTTCGTTGGTTATGTCACAACCACGTTCAAAAGAA
AGCATTTCCGCCCAACACCAGATGCATGTAGAGCCGCGTACAACTGGAAGATGGCCGGTGA
CCCCAGATATGAAGAGTCTCTACACAATCCGTACCCTGACTACCGCTGGCTTCGAACTGTAA
AAACCACCAAGGAGTCTCTCGTTATCATATCTCCAAGTGTGGCAGATTTGGACCCATATGAC
AGATCCCTTCACTCGAGGGTCTTCCCTAGCGGGAAGTGCTCAGGAGTAGCGGTGTCTTCTA
CCTACTGCTCCACTAACCACGATTACACCATTTGGATGCCCGAGAATCCGAGACTAGGGATG
TCTTGTGACATTTTTACCAATAGTAGAGGGAAGAGAGCATCCAAAGGGAGTGAGACTTGCGG
CTTTGTAGATGAAAGAGGCCTATATAAGTCTTTAAAAGGAGCATGCAAACTCAAGTTATGTGG
AGTTCTAGGACTTAGACTTATGGATGGAACATGGGTCGCGATGCAAACATCAAATGAAACCA
AATGGTGCCCTCCCGATCAGTTGGTGAACCTGCACGACTTTCGCTCAGACGAAATTGAGCA
CCTTGTTGTAGAGGAGTTGGTCAGGAAGAGAGAGGAGTGTCTGGATGCACTAGAGTCCATC
ATGACAACCAAGTCAGTGAGTTTCAGACGTCTCAGTCATTTAAGAAAACTTGTCCCTGGGTTT
GGAAAAGCATATACCATATTCAACAAGACCTTGATGGAAGCCGATGCTCACTACAAGTCAGT
CAGAACTTGGAATGAGATCCTCCCTTCAAAAGGGTGTTTAAGAGTTGGGGGGAGGTGTCAT
CCTCATGTGAACGGGGTGTTTTTCAATGGTATAATATTAGGACCTGACGGCAATGTCTTAATC
CCAGAGATGCAATCATCCCTCCTCCAGCAACATATGGAGTTGTTGGAATCCTCGGTTATCCC
CCTTGTGCACCCCCTGGCAGACCCGTCTACCGTTTTCAAGGACGGTGACGAGGCTGAGGAT
TTTGTTGAAGTTCACCTTCCCGATGTGCACAATCAGGTCTCAGGAGTTGACTTGGGTCTCCC
GAACTGGGGGAAGTATGTATTACTGAGTGCAGGGGCCCTGACTGCCTTGATGTTGATAATTT
TCCTGATGACATGTTGTAGAAGAGTCAATCGATCAGAACCTACGCAACACAATCTCAGAGGG
ACAGGGAGGGAGGTGTCAGTCACTCCCCAAAGCGGGAAGATCATATCTTCATGGGAATCAC
ACAAGAGTGGGGGTGAGACCAGACTGTGA

Fig. 8E, SEQ ID $6:35

IF-H5dTm.c

CAAATACTGTCAATTTATTCAACAGTGGC

Fig. 8F, SEQ ID $6:36

San phim thiét k& 141 tr t-ADN it trai sang phai. H8 théng biéu hién 2X35S-CPMV-HT-PDISP-NOSvoi
caset bidu hién chét e ché bét hoat Plastoxyanin-P19-Plastoxyanin
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TGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTA
ATGTACTGAATTAACGCCGAATCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAA
AGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTAT
TAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGC
AACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAG
GGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAA
ATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGC
ATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATT
AAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTAT
TAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCA
GTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAA
AACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATC
CAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTA
CATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCAT
TCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTA
ATTAATTAATTAATCATCTTGAGAGAAAATGGAACGAGCTATACAAGGAAACGACGCTAGGGAACAAGC
TAACAGTGAACGTTGGGATGGAGGATCAGGAGGTACCACTTCTCCCTTCAAACTTCCTGACGAAAGTCC
GAGTTGGACTGAGTGGCGGCTACATAACGATGAGACGAATTCGAATCAAGATAATCCCCTTGGTTTCAA
GGAAAGCTGGGGTTTCGGGAAAGTTGTATTTAAGAGATATCTCAGATACGACAGGACGGAAGCTTCACT
GCACAGAGTCCTTGGATCTTGGACGGGAGATTCGGTTAACTATGCAGCATCTCGATTTTTCGGTTTCGA
CCAGATCGGATGTACCTATAGTATTCGGTTTCGAGGAGTTAGTATCACCGTTTCTGGAGGGTCGCGAAC
TCTTCAGCATCTCTGTGAGATGGCAATTCGGTCTAAGCAAGAACTGCTACAGCTTGCCCCAATCGAAGT
GGAAAGTAATGTATCAAGAGGATGCCCTGAAGGTACTCAAACCTTCGAAAAAGAAAGCGAGTAAGTTAA
AATGCTTCTTCGTCTCCTATTTATAATATGGTITGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTA
ATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAG
TCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTT
GAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAG
TTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTA
ATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGCCTAGGAGATTG
TCGTTTCCCGCCTTCAGTTTGCAAGCTGCTCTAGCCGTGTAGCCAATACGCAAACCGCCTCTCCCCGC
GCGTTGGGAATTACTAGCGCGTGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACT
TGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGG
GTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAA
AGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCC
GACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCA
CGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATA
TCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACC
TCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCT
ACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAA
GATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTC
CTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGT
GGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCT
TTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGA
AGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTC
TTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTA
CGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTT
CTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTG
GTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAA
AAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCCTGCAGG
CTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTAACTC
CATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTGACCTGGAACTCTG
GATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGCAGC
TCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCCA
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GCAGCACCAAGGTE GACAAGAAAATTGTG CCCAGGGATTGTGGTTGTAAGCCTTIGCATATGTACAGTC
COAGAAGTATCATCT GTCTTCATCTTCCCCCCAAAGCCCAAGBATGTGCTCACCATTACTCTGACTCCTA
AGGTCACGTOTGTTGTGGTAGACAT CAGCAAG GATGATCCCGAGGT CCAGTTCAGCTGGTTTGTAGAT
GATGTGGAGGTGCACACAG CTCAGACG CAACCCCGG GAGGAGCABTTCAACAGCACTTTCCGCTCAG
TCAGTGAACTTCCCAT CATGCACCABGACTGGCTCAATG GCAAGGAGCGATCGCTCACCATCACCATC
ACCATCACCATCACCATTAAAGG CCTATTTTCTTTAGTTTGAATITACT GTTATTICGGTGTGCATTTCTAT
GTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTITATGTAATTTAATTTCTTIGTGAGCTCCTGT
TTAGCAGGTCGTCCCTT CAG CAAG GACACARAAAGATTTTAATT TTATTAAAAAAAAAAAAAAAAAAGAC
COBGAATTCGATATCAAGCTTATCGACCT GCAGATCETT CAAACATTTG GCAATAAAGTTTCTTAAGATT
GAATCCTGTTGCCGGTCTTGCOATGATTATCATATAATTTCT GTTGAATTACGTTAAGCATGTAATAATTA
ACATGTAATGCATGACGTTATTTATGAGAT GG GTTTITATGATTAGAGT CCCOCAATTATACATTTAATAC
GOGATAGAARACARAATATAGCGCGCAAACTAG GATAAATTATCGCGCGCGGTGTCATCTATGTTACTA
GATCTCTAGAGTCTCAAGCTTGGCGCGCCCACGTGACTAGTGG CACTGGCCGTCGTITTACAACGTCG
TGACTGGGAAAACCOTGG CGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGE
GTAATAGCOAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTT GCGTAGCCTGAATGGCGAATGCTA
GAGCAGCTTGAGCTTEGATCAGATTGTCGTTTCCOG CCTTCAGTTTAAACTATCAGTGTTTGACAGGAT
ATATTGGCG GOTAAACCTAAGAGAAANGAGCGTTTA
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Fig. 8H, SEQID $6:37

Caset bidu hién s8 1074 t trinh tw khoi dong 2X355 dén trinh tu két thuc NOS. PDISP-Rab G-A/
Indonesia/5/2005 H5 TM+CT duoc gach duoi

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAA
AGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATC
TGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGA
AAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCA
TCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGC
ACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGT CTCAGAAGACCAAAGGGCAATTGAGACTTT
TCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAG
ATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGA
CGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACA
ATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAAT
CTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATC
TCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCG
GCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGC
CATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCT
GCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTG
CTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTA
TTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTG
CCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGS
TTCCTTCTCAGATCTTCGCCAAATTCCCTATTTACACGATACCAGACAAGCTTGGTCCCTGGAGCCCGA
TTGACATACATCACCTCAGCTGCCCAAACAATTTGGTAGTGGAGGACGAAGGATGCACCAACCTGTCA
GGGTTCTCCTACATGGAACTTAAAGTTGGATACATCTTAGCCATAAAAATGAACGGGTTCACTTGCACA
GGCGTTGTGACGGAGGCTGAAACCTACACTAACTTCGTTGGTTATGTCACAACCACGTTCAAAAGAAAG
CATTTCCGCCCAACACCAGATGCATGTAGAGCCGCGTACAACTGGAAGATGGCCGGTGACCCCAGATA
TGAAGAGTCTCTACACAATCCGTACCCTGACTACCGCTGGCTTCGAACTGTAAAAACCACCAAGGAGTC
TCTCGTTATCATATCTCCAAGTGTGGCAGATTTGGACCCATATGACAGATCCCTTCACTCGAGGGTCTT
CCCTAGCGGGAAGTGCTCAGGAGTAGCGGTGTCTTCTACCTACTGCTCCACTAACCACGATTACACCA
TTTGGATGCCCGAGAATCCGAGACTAGGGATGTCTTGTGACATTTTITACCAATAGTAGAGGGAAGAGAG
CATCCAAAGGGAGTGAGACTTIGCGGCTTTGTAGAT GAAAGAGGCCTATATAAGTCTTTAAAAGGAGCAT
GCAAACTCAAGTTATGTGGAGTTCTAGGACTTAGACTTATGGATGGAACATGGGTCGCGATGCAAACAT
CAAATGAAACCAAATGGTGCCCTCCCGATCAGTTGGTGAACCTGCACGACTTTCGCTCAGACGAAATTG
AGCACCTTGTTGTAGAGGAGTTGGTCAGGAAGAGAGAGGAGTGTCTGGATGCACTAGAGTCCATCATG
ACAACCAAGTCAGTGAGTTTCAGACGTCTCAGTCATTTAAGAAAACTTGTCCCTGGGTTTGGAAAAGCA
TATACCATATTCAACAAGACCTTGATGGAAGCCGATGCTCACTACAAGTCAGTCAGAACTTGGAATGAG
ATCCTCCCTTCAAAAGGGTGTTTAAGAGTTGGGGGGAGGTGTCATCCTCATGTGAACGGGGTGTTTTTC
AATGGTATAATATTAGGACCTGACGGCAATGTCTTAATCCCAGAGATGCAATCATCCCTCCTCCAGCAA
CATATGGAGTTGTTGGAATCCTCGGTTATCCCCCTTGTGCACCCCCTGGCAGACCCGTCTACCGTTITC
AAGGACGGTGACGAGGCTGAGGATTTTGTTGAAGTTCACCTTCCCGATGTGCACAATCAGGTCTCAGG
AGTTGACTTGGGTCTCCCGAACTGGGGGAAGTATCAAATACTGTCAATTTATTCAACAGTGGCGAGTTC
CCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAG
AATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTG
AGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGG
TCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATT
CGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTG
TTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAA
TGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAG
AAAACAAAAT ATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGAT
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Fig. 81, SEQ ID S6:38
Trinh tu axit amin cua PDISP-Rab G-A/Indonesia/5/2005 HS TM+CT

MAKNVAIFGLLFSLLVLVPSQIFAKFPIYTIPDKLGPWSPIDIHHLSCPNNLVVEDEGCTNL
SGFSYMELKVGYILAIKMNGFTCTGVVTEAETYTNFVGYVTTTFKRKHFRPTPDACRAA
YNWKMAGDPRYEESLHNPYPDYRWLRTVKTTKESLVIISPSVADLDPYDRSLHSRVFP
SGKCSGVAVSSTYCSTNHDYTIWMPENPRLGMSCDIFTNSRGKRASKGSETCGFVDE
RGLYKSLKGACKLKLCGVLGLRLMDGTWVAMQTSNETKWCPPDQLVNLHDFRSDEIE
HLVVEELVRKREECLDALESIMTTKSVSFRRLSHLRKLVPGFGKAY TIFNKTLMEADAHY
KSVRTWNEILPSKGCLRVGGRCHPHVNGVFFNGIILGPDGNVLIPEMQSSLLQQHMELL
ESSVIPLVHPLADPSTVFKDGDEAEDFVEVHLPDVHNQVSGVDLGLPNWGKYQILSIYS
TVASSLALAIMMAGLSLWMCSNGSLQCRICI*

Fig. 8], SEQID $6:39

San pham thibt ké 144 tr t-ADN tu trai sang phai (duoc gach dlrm) Hé thong biéu hién 2X35S-CPMV-HT-
PDISP-NOS thanh Be YDV + replicaza voi caset bidu hién chét uc ché bat hoat Plastoxyanin-P19-
Plastoxyanin

TGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTA
ATGTACTGAATTAACGCCGAATCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAA
AGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTAT
TAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGC
AACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAG
GGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAA
ATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGC
ATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATT
AAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTAT
TAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCA
GTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAA
AACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATC
CAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTA
CATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCAT
TCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTA
ATTAATTAATTAATCATCTTGAGAGAAAATGGAACGAGCTATACAAGGAAACGACGCTAGGGAACAAGC
TAACAGTGAACGTTGGGATGGAGGATCAGGAGGTACCACTTCTCCCTTCAAACTTCCTGACGAAAGTCC
GAGTTGGACTGAGTGGCGGCTACATAACGATGAGACGAATTCGAATCAAGATAATCCCCTTGGTTTCAA
GGAAAGCTGGGGTTTCGGGAAAGTTGTATTTAAGAGATATCTCAGATACGACAGGACGGAAGCTTCACT
GCACAGAGTCCTTGGATCTTGGACGGGAGATTCGGTTAACTATGCAGCATCTCGATTTTTCGGTTTCGA
CCAGATCGGATGTACCTATAGTATTCGGTTTCGAGGAGTTAGTATCACCGTTTCTGGAGGGTCGCGAAC
TCTTCAGCATCTCTGTGAGATGGCAATTCGGTCTAAGCAAGAACTGCTACAGCTTGCCCCAATCGAAGT
GGAAAGTAATGTATCAAGAGGATGCCCTGAAGGTACTCAAACCTTCGAAAAAGAAAGCGAGTAAGTTAA
AATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTA
ATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAG
TCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTT
GAACAACT AAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAG
TTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTA
ATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGCCTAGGAGATTG
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TCGTTTCCCGCCTTCAGTTTGCAAGCTGCTCTAGCCGTGTAGCCAATACGCAAACCGCCTCTCCCCGC
GCGTTGGGAATTACTAGCGCGTGTCGACACGCGTGGCGCGCCCTAGCAGAAGGCATGTTGTTGTGACT
CCGAGGGGTTGCCTCAAACTCTATCTTATAACCGGCGTGGAGGCATGGAGGCAAGGGCATTTTGGTAA
TTTAAGTAGTTAGTGGAAAATGACGTCATTTACTTAAAGACGAAGTCTTGCGACAAGGGGGGCCCACGC
CGAATTTTAATATTACCGGCGTGGCCCCACCTTATCGCGAGTGCTTTAGCACGAGCGGTCCAGATTTAA
AGTAGAAAAGTTCCCGCCCACTAGGGTTAAAGGTGTTCACACTATAAAAGCATATACGATGTGATGGTA
TTTGATAAAGCGTATATTGTATCAGGTATTTCCGTCGGATACGAATTATTCGTACAAGCTTCTTAAGCCG
GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAA
AGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATC
TGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGA
AAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCA
TCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGC
ACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTT
TCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAG
ATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGA
CGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACA
ATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAAT
CTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATC
TCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCG
GCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGC
CATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCT
GCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTG
CTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTA
TTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTG
CCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGG
TTCCTTCTCAGATCTTCGCCTGCAGGCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCC
CCTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGA
GCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGC
AGTCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACCGTC
ACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCCAGGGATTGTG
GTTGTAAGCCTTGCATATGTACAGTCCCAGAAGTATCATCTGTCTTCATCTTCCCCCCAAAGCCCAAGG
ATGTGCTCACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACATCAGCAAGGATGATCCCG
AGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAGGTGCACACAGCTCAGACGCAACCCCGGGAGGA
GCAGTTCAACAGCACTTTCCGCTCAGTCAGTGAACTTCCCATCATGCACCAGGACTGGCTCAATGGCAA
GGAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTT
CTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTT
CAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAA
GCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTC
TTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACG
TTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAAT
ATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAA
GCTTGGCGCGGGGTACCGAGCTCGAATTCCGAGTGTACTTCAAGTCAGTTGGAAAT CAATAAAATGATT
ATTTTATGAATATATTTCATTGTGCAAGTAGATAGAAATTACATATGTTACATAACACACGAAATAAACAA
AAAAACACAATCCAAAACAAACACCCCAAACAAAATAACACTATATATATCCTCGTATGAGGAGAGGCAC
GTTCAGTGACTCGACGATTCCCGAGCAAAAAAAGTCTCCCCGTCACACATATAGTGGGTGACGCAATTA
TCTTCAAAGTAATCCTTCTGTTGACTTGTCATTGATAACATCCAGTCTTCGTCAGGATTGCAAAGAATTAT
AGAAGGGATCCCACCTTTTATTTTCTTCTTTTTTCCATATTTAGGGTTGACAGTGAAATCAGACTGGCAA
CCTATTAATTGCTTCCACAATGGGACGAACTTGAAGGGGATGTCGTCGATGATATTATAGGTGGCGTGT
TCATCGTAGTTGGTGAAGTCGATGGTCCCGTTCCAGTAGTTGTGTCGCCCGAGACTTCTAGCCCAGGT
GGTCTTTCCGGTACGAGTTGGTCCGCAGATGTAGAGGCTGGGGTGTCTGACCCCAGTCCTTCCCTCAT
CCTGGTTAGATCGGCCATCCACTCAAGGTCAGATTGTGCTTGATCGTAGGAGACAGGATGTATGAAAGT
GTAGGCATCGATGCTTACATGATATAGGTGCGTCTCTCTCCAGTTGTGCAGATCTTCGTGGCAGCGGA
GATCTGATTCTGTGAAGGGCGACACGTACTGCTCAGGTTGTGGAGGAAATAATTTGTTGGCTGAATATT

-88-



32205

CCAGCCATTGAAGCTTTGTTGCCCATTCATGAGGGAATTCTTCTTTGAT CATGTCAAGATACTCCTCCTT
AGACGTTGCAGTCT GBATAATAGTTCGCCATCGTGCGT CAGATTTGCGAGGAGAGACCTTATGATCTCG
GAAATCTCCTCTGGTTTTAATATCTCCOTCCTTTGATATG TAATCAAGGACTTGTTTAGAGTTTCTAGCTG
GCTGGATATTAGG GTGATTTCCTT CAAAAT CGAAAAAAGAAGGATCCCTAATACAAGGTTTTTTATCAADG
CTHGATAAGAGCATGATAGTGG GTAGTGCCATCTTGATGAAG CTCAGAAGCAACACCAAGGAAGAAAA
TAAGAAAAGGTOTGAGTTTCTCCCAGAGARACT GGAATAAATCATCTCTTT GAGATGAGCACTTGGGGT
AGGTAAGGAAAACATATTTAGATTGGAGTCTGAAGTTCTT GCTAGCAGAAGGCATGTTGTTGTGACTCC
GAGGGGTTGCCTCAAACTCTATCTTATAACCGGCGTGGAGG CATGGAGGCAAGGG CATTTTGGTAATT
TAAGTAGTTAGT GGAAAATGACGTCATTTACTTAAAGACGAAGTCTTGCGACAAGGG GGG CCCACG LT
GAATTTTAATATTACCGGCGTGGCCCCACCTTATCECOAGTGCTTTAG CACGAG COGTCCAGATT TAAA
GTAGAAAAGTTCCCGCCCACTAG GOTTAAAGG TGTTCACACTATAAAAGCATATACGATCTGATGGTAT
TTGATGGAGCOTATATTGTATCAG GTATTTCCGTCGGATACGAATTATICGTACGGCCGGCCACTAGTG
GCACTGGCCOTCG TTTTACAACGTCGTOACTGGGAARACCCTEGCGTTACCCAACTTAATCGCCTTGCA
GCACATCCCCCTTTCBCCAGCTEECOTAATAG COAAGBAGGCCCGCACCGATCGCCCTTCCCAACAGTT
GCGCAGRCTGAAT GGCEAATGCTAGAGCAGCTTGAG CTTGGATCAGATTGTCGTTTCCCGCCTTCAGT
TTAAACTATCAGTGTTTGACAGGATATATT GGCGGGTAAACCTAAGAGAARAGAGCGTTTA
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Fig. 8L, SEQ ID $6:40

Caset bidu hién s& 1094 tr BeYDV LIR tur phai sang trai. PDISP-Rab G-A/Indonesia/5/2005 HS TM+CT
duoc gach duci

CTAGCAGAAGGCATGTTGTTGTGACTCCGAGGGGTTGCCTCAAACTCTATCTTATAACCGGCGTGGAG
GCATGGAGGCAAGGGCATTTTGGTAATTTAAGTAGTTAGTGGAAAATGACGTCATTTACTTAAAGACGA
AGTCTTGCGACAAGGGGGGCCCACGCCGAATTTTAATATTACCGGCGTGGCCCCACCTTATCGCGAGT
GCTTTAGCACGAGCGGTCCAGATTTAAAGTAGAAAAGTTCCCGCCCACTAGGGTTAAAGGTGTTCACAC
TATAAAAGCATATACGATGTGATGGTATTTGATAAAGCGTATATTGTATCAGGTATTTCCGTCGGATACG
AATTATTCGTACAAGCTTCTTAAGCCGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATA
TCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACC
TCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCT
ACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAA
GATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTC
AGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTG
CCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTG
CGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCA
CGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCT
CCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTT
CATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCA
AACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATC
TTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCT
CTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTG
GGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTC
GGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGC
TGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAA
AGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCG
GCTTATTGTTTTCTICTTICTITGIGTTGGTTCCTTCTCAGATCTTCGCCAAATTCCCTATTTACACGATACCA
GACAAGCTTGGTCCCTGGAGCCCGATTGACATACATCACCTCAGCTGCCCAAACAATTTGGTAGTGGA
GGACGAAGGATGCACCAACCTGTCAGGGTTCTCCTACATGGAACTTAAAGTTGGATACATCTTAGCCAT
AAAAATGAACGGGTTCACTTGCACAGGCGTTGTGACGGAGGCTGAAACCTACACTAACTTCGTTGGTTA
TGTCACAACCACGTTCAAAAGAAAGCATTTCCGCCCAACACCAGATGCATGTAGAGCCGCGTACAACTG
GAAGATGGCCGGTGACCCCAGATATGAAGAGTCTCTACACAATCCGTACCCTGACTACCGCTGGCTTC
GAACTGTAAAAACCACCAAGGAGTCTCTCGTTATCATATCTCCAAGTGTGGCAGATTTGGACCCATATG
ACAGATCCCTTCACTCGAGGGTCTTCCCTAGCGGGAAGTGCTCAGGAGTAGCGGTGTCTTCTACCTAC
TGCTCCACTAACCACGATTACACCATTTGGATGCCCGAGAATCCGAGACTAGGGATGTCTTGTGACATT
TTTACCAATAGTAGAGGGAAGAGAGCATCCAAAGGGAGTGAGACTTGCGGCTTTGTAGATGAAAGAGS
CCTATATAAGTCTTTAAAAGGAGCATGCAAACTCAAGTTATGTGGAGTTCTAGGACTTAGACTTATGGAT
GGAACATGGGTCGCGATGCAAACAT CAAATGAAACCAAATGGTGCCCTCCCGATCAGTTGGTGAACCT
GCACGACTTTCGCTCAGACGAAATTGAGCACCTTGTTGTAGAGGAGTTGGTCAGGAAGAGAGAGGAGT
GTCTGGATGCACTAGAGTCCATCATGACAACCAAGTCAGTGAGTTTCAGACGTCTCAGTCATTTAAGAA
AACTTGTCCCTGGGTTTGGAAAAGCATATACCATATTCAACAAGACCTTGATGGAAGCCGATGCTCACT
ACAAGTCAGTCAGAACTTGGAATGAGATCCTCCCTTCAAAAGGGTGTTTAAGAGTTGGGGGGAGGTGT
CATCCTCATGTGAACGGGGTGTTTTTCAATGGTATAATATTAGGACCTGACGGCAATGTCTTAATCCCAG
AGATGCAATCATCCCTCCTCCAGCAACATATGGAGTTGTTGGAATCCTCGGTTATCCCCCTTGTGCACT
CCCTGGCAGACCCGTCTACCGTTTTCAAGGACGGTGACGAGGCTGAGGATTTTGTTGAAGTTCACCTT
CCCGATGTGCACAATCAGGTCTCAGGAGTTGACTTGGGTCTCCCGAACTCGGGGAAGTATCAAATACT
GTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGAT
GTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGT
TATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTA
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ATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAA
AAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGC
AATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTAC
GTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCC
GCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGC
GGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGGGGTACCGAGCTCGAATTCCGA
GTGTACTTCAAGTCAGTTGGAAATCAATAAAATGATTATTTTATGAATATATTTCATTGTGCAAGTAGATA
GAAATTACATATGTTACATAACACACGAAATAAACAAAAAAACACAATCCAAAACAAACACCCCAAACAA
AATAACACTATATATATCCTCGTATGAGGAGAGGCACGTTCAGTGACTCGACGATTCCCGAGCAAAAAA
AGTCTCCCCGTCACACATATAGTGGGTGACGCAATTATCTTCAAAGTAATCCTTCTGTTGACTTGTCATT
GATAACATCCAGTCTTCGTCAGGATTGCAAAGAATTATAGAAGGGATCCCACCTTTTATTTTCTTCTTTTT
TCCATATTTAGGGTTGACAGTGAAATCAGACTGGCAACCTATTAATTGCTTCCACAATGGGACGAACTT
GAAGGGGATGTCGTCGATGATATTATAGGTGGCGTGTTCATCGTAGTTGGTGAAGTCGATGGTCCCGT
TCCAGTAGTTGTGTCGCCCGAGACTTCTAGCCCAGGTGGTCTTTCCGGTACGAGTTGGTCCGCAGATG
TAGAGGCTGGGGTGTCTGACCCCAGTCCTTCCCTCATCCTGGTTAGATCGGCCATCCACTCAAGGTCA
GATTGTGCTTGATCGTAGGAGACAGGATGTATGAAAGTGTAGGCATCGATGCTTACATGATATAGGTGC
GTCTCTCTCCAGTTGTGCAGATCTTCGTGGCAGCGGAGATCTGATTCTGTGAAGGGCGACACGTACTG
CTCAGGTTGTGGAGGAAATAATTTGTTGGCTGAATATTCCAGCCATTGAAGCTTTGTTGCCCATTCATGA
GGGAATTCTTCTTTGATCATGTCAAGATACTCCTCCTTAGACGTTGCAGTCTGGATAATAGTTCGCCATC
GTGCGTCAGATTTGCGAGGAGAGACCTTATGATCTCGGAAATCTCCTCTGGTTTTAATATCTCCGTCCTT
TGATATGTAATCAAGGACTTGTTTAGAGTTTCTAGCTGGCTGGATATTAGGGTGATTTCCTTCAAAATCG
AAAAAAGAAGGATCCCTAATACAAGGTTTTTTATCAAGCTGGATAAGAGCATGATAGTGGGTAGTGCCA
TCTTGATGAAGCTCAGAAGCAACACCAAGGAAGAAAATAAGAAAAGGTGTGAGTTTCTCCCAGAGAAAC
TGGAATAAATCATCTCTTTGAGATGAGCACTTGGGGTAGGTAAGGAAAACATATTTAGATTGGAGTCTG
AAGTTCTTGCTAGCAGAAGGCATGTTGTTGTGACTCCGAGGGGTTGCCTCAAACTCTATCTTATAACCG
GCGTGGAGGCATGGAGGCAAGGGCATTTTGGTAATTTAAGTAGTTAGTGGAAAATGACGTCATTTACTT
AAAGACGAAGTCTTGCGACAAGGGGGGCCCACGCCGAATTTTAATATTACCGGCGTGGCCCCACCTTA
TCGCGAGTGCTTTAGCACGAGCGGTCCAGATTTAAAGTAGAAAAGTTCCCGCCCACTAGGGTTAAAGG
TGTTCACACTATAAAAGCATATACGATGTGATGGTATTTGATGGAGCGTATATTGTATCAGGTATTTCCG
TCGGATACGAATTATTCGTAC
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Fig. 10A, SEQID S6: 20

IF-wtSp-VZVgE.c

TGCCCAAATTTGTCGGGCCCATGGGGACAGTTAATAAACCTGTGGTG

Fig. 10B, SEQID $6: 21
[F-H5dTm+VZVgE.r

AATTGACAGTATTTGTCGTAGAAGTGGTGACGTTCCGGGGTTTACG

Fig. 10C, SEQID S6: 22

gen VZV gE duoc tong hop (tuong ung v01 nt 3477-5348 tu S6 gia nhép ngn hang gen AY013752.1
(peptlt tin hidu bAm sinh duoc in dim, ving xuyén mang bAm sinh va dudi chat nguyén sinh duoc gach
duoi)

ATGGGGACAGTTAATAAACCTGTGGTGGGGGTATTGATGGGGTTCGGAATTATCACGGGAACGTTGC
GTATAACGAATCCGGTCAGAGCATCCGTCTTGCGATACGATGATTTTCACACCGATGAAGACAAACTG
GATACAAACTCCGTATATGAGCCTTACTACCATTCAGATCATGCGGAGTCTTCATGGGTAAATCGGGGA
GAGTCTTCGCGAAAAGCGTACGATCATAACTCACCTTATATATGGCCACGTAATGATTATGATGGATTTT
TAGAGAACGCACACGAACACCATGGGGTGTATAATCAGGGCCGTGGTATCGATAGCGGGGAACGGTTA
ATGCAACCCACACAAATGTCTGCACAGGAGGATCTTGGGGACGATACGGGCATCCACGTTATCCCTAC
GTTAAACGGCGATGACAGACATAAAATTGTAAATGTGGACCAACGTCAATACGGTGACGTGTTTAAAGG
AGATCTTAATCCAAAACCCCAAGGCCAAAGACTCATTGAGGTGTCAGTGGAAGAAAATCACCCGTTTAC
TTTACGCGCACCGATTCAGCGGATTTATGGAGTCCGGTACACCGAGACTTGGAGCTTTTTGCCGTCATT
AACCTGTACGGGAGACGCAGCGCCCGCCATCCAGCATATATGTTTAAAACATACAACATGCTTTCAAGA
CGTGGTGGTGGATGTGGATTGCGCGGAAAATACTAAAGAGGATCAGTTGGCCGAAATCAGTTACCGTT
TTCAAGGTAAGAAGGAAGCGGACCAACCGTGGATTGTTGTAAACACGAGCACACTGTTTGATGAACTC
GAATTAGACCCCCCCGAGATTGAACCGGGTGTCTTGAAAGTACTTCGGACAGAAAAACAATACTTGGGT
GTGTACATTTGGAACATGCGCGGCTCCGATGGTACGTCTACCTACGCCACGTTTTTGGTCACCTGGAAA
GGGGATGAAAAAACAAGAAACCCTACGCCCGCAGTAACTCCTCAACCAAGAGGGGCTGAGTTTCATAT
GTGGAATTACCACTCGCATGTATTTTCAGTTGGTGATACGTTTAGCTTGGCAATGCATCTTCAGTATAAG
ATACATGAAGCGCCATTTGATTTGCTGTTAGAGTGGTTGTATGTCCCCATCGATCCTACATGTCAACCAA
TGCGGTTATATTCTACGTGTTTGTATCATCCCAACGCACCCCAATGCCTCTCTCATATGAATTCCGGTTG
TACATTTACCTCGCCACATTTAGCCCAGCGTGTTGCAAGCACAGTGTATCAAAATTGTGAACATGCAGA
TAACTACACCGCATATTGTCTGGGAATATCTCATATGGAGCCTAGCTTTGGTCTAATCTTACACGACGG
GGGCACCACGTTAAAGTTTGTAGATACACCCGAGAGTTTGTCGGGATTATACGTTTTTGTGGTGTATTTT
AACGGGCATGTTGAAGCCGTAGCATACACTGTTGTATCCACAGTAGATCATTTTGTAAACGCAATTGAA
GAGCGTGGATTTCCGCCAACGGCCGGTCAGCCACCGGCGACTACTAAACCCAAGGAAATTACCCCCG
TAAACCCCGGAACGTCACCACTTCTACGATATGCCGCATGGACCGGAGGGCTTGCAGCAGTAGTACTT
TTATGTCTCGTAATATTTTTAATCTGTACGGCTAAACGAATGAGGGTTAAAGCCTATAGGGTAGACAAGT
CCCCGTATAACCAAAGCATGTATTACGCTGGCCTTCCAGTGGACGATTTCGAGGACTCGGAATCTACG
GATACGGAAGAAGAGTTTGATAACGCGATTGGAGGGAGTCACGGGGGTTCGAGTTACACGGTGTATAT
AGATAAGACCCGGTGA
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Fig. 10D, SEQID S6: 2
VZVgE+H5dTm.c

GCCACTGTTGAATAAATTGACAGTATTTGTCGTAGAAGTGGTGACG

Fig. 10E, SEQ ID S6: 24

Caset biéu hién s6 946, tw Pacl (nguoc chidu voi trinh tw khoi dong) voi Ascl (xudi chidu ngay voi trinh tu
k&t thuc NOS). VZV gB-A/ndonesia/5/2005 HS TM+CT dugc gach duoi.

TTAATTAAGTCGACAAG@TTCCAT&CCGGTLAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATA
TCAAAGATACAGTCTpAGAAGALCAAAFGGLAATTuAGACTTTTlAACAAAGGGTAATATpCGGAAACCTC
CTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAA
ATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGAC
CCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGT
GATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAG
GGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTC
ACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCC
ATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAA
AGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG
CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAA
AATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCA
TCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTC
GGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCC
ATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCT
GTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTG
ACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTT
CTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCA
AATTTGTCGGGCCCATGGGGACAGTTAATAAACCTGTGGTGGGGGTATTGATGGGGTTCGGAATTATCACG
GGAACGTTGCGTATAACGAATCCGGTCAGAGCATCCGTCTTGCGATACGATGATTTTCACACCGATGAAGA
CAAACTGGATACAAACTCCGTATATGAGCCTTACTACCATTCAGATCATGCGGAGTCTTCATGGGTAAATC
GGGGAGAGTCTTCGCGAAAAGCGTACGATCATAACTCACCTTATATATGGCCACGTAATGATTATGATGGA
TTTTTAGAGAALGCACPCGAACAFCATGGGGTGTATAATFAGGGCCGTGGTATCFATAGCGGGGAACGGTT
AATFCAACCCALACAAATGTCTGLACAGGAGCATCTT@GGGPCJRTALGG&LATCLACCTTATCCCTACGT
TAAACGGCGAT@ACA&PCATAAAATTFTAAATGTGGACCAACGTLAATA”CGTGACGTGTTTAAAGGAGAT
CTTAATCCAAAACCCCAAGGCLAAAGACTCATTGAGGTGTCAGTGGAAFAAAATFACCCGTTTACTTTACG
CGCACCGATTCAGCGGATTTATGGAGTCCGGTACACCGAGACTTGGAGCTTTTTGCCGTCATTAACCTGTA
CGGGAGACGCAGCGCCCGCCATCCAGCATATATGTTTAAAACATACAACATGCTTTCAAGACGTGGTGGTG
GATGTGGATTGCGCGGAAAATACTAAAGAGGATCAGTTGGCCGAAATCAGTTACCGTTTTCAAGGTAAGAA
GGAAGCGGACCAACCGTGGATTGTTGTAAACACGAGCACACTGTTTGATGAACTCGAATTAGACCCCCCCG
AGATTGAACCGGGTGTCTTGAAAGTACTTCGGACAGAAAAACAATACTTGGGTGTGTACATTTGGAACATG
CGCGGCTCCGATGGTACGTCTACCTACGCCACGTTTTTGGTCACCTGGAAAGGGGATGAAAAAACAAGAAA
CCCTACGCCCGCAGTAACTCCTCAACCAAGAGGGGCTGAGTTTCATATGTGGAATTACCACTCGCATGTAT
TTTCAGTTGGTGATACGTTTAGCTTGGCAATGCATCTTCAGTATAAGATACATGAAGCGCCATTTGATTTG
CTGTTAGAGTGGTTGTATGTCCCCATCGATCCTACATGTCAACCAATGCGGTTATATTCTACGTGTTTGTA
TCATCCCAACGCACCCCAATGCCTCTCTCATATGAATTCCGGTTGTACATTTACCTCGCCACATTTAGCCC
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AGCGTGTTGCAAGCACAGTGTATCARAATTGTGAACATGCAGATAACTACACCGCATATTGTCTGGGAATA
TCTCATATGCAGCCTAGCTTTGGTCTAATCTTACACGACGGGGGCACCACGTTAAAGTTTGTAGATACACC
CGAGAGTTTGTCGGGATTATACGTTTTTGTGGTGTATTTTAACGGGCATGTTGAAGCCGTAGCATACACTG
TTGTATCCACAGTAGATCATTTTGTAAACGCAAT TGAAGAGCGTGGAT T TCCGCCAACGGCCGGTCAGCCA
CCGGCGACTACTARACCCAAGGARATTACCCCCGTARACCCCGGAACGTCACCACTTCTACGACARATACT
GTCAATTTATTCAACAGTGCCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGT
GCTCCAATGGATCGT TACAATGCAGAATTTGCATTTARAGGCCTATTTTCTTTAGTTTGAATTTACTGTTA
TTCGETGTCCATTTCTATGTT TGGTGAGCGGTT TTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAAT
TTCTTTGTGAGC TCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACARAARAAGATTTTAATTTTATTARAA
AAAAAAAAAAARAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCARACATTTGGCAAT
AARAGTTTCTTAAGATTGAATCCTGTTCCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTT
AAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCA
ATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCARACTAGGATAAATTATCGCGCGCGGTGT
CATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCC

Fig. 10F, SEQID S&: 25
Trinh ty axit amin cua VZV gBE-A/Indonesia/5/2005 H5 TM+CT

MGTVNKPVVGVLMGFGIITGTLRITNPVRASVLRYDDFHTDEDKLDTNSVYEPY YHSDHAES SWVNRGESS
RKAYDHNSPY IWPRNDYDGFLENAHEHHGV YNQGRGIDSGERLMQFTQMSAQEDLGDDTGIHVIPTLNGDD
RHKIVNVDQRQYGDVFKGDLNPKPQGQRLIEVSVEENHPFTLRAPIQRIYGVRYTETWSFLPSLTCTGDAA
PAIQHICLKHTTCFQDVVVDVDCAENTKEDQLAEISYRFQGKKEADQPWIVVNTSTLFDELELDPPEIEPG
VLKVLRTEKQYLGVYIWNMRGSDGTSTYATFLVTWKGDEKTRNPTPAVTPQPRGAEFHMWNYHSHVFSVGD
TFSLAMHLQYKIHEAPFDLLLEWLYVPIDPTCQPMRLYSTCLYHPNAPQCLSHMNSGCTFTSPHLAQRVAS
VYQNCEHADNYTAYCLGISHMEPSFGLILHDGGTTLKFVDTPESLSGLYVFVVYFNGHVEAVAYTVVSTV
DHFVNAIEERGFPPTAGOPPATTKPKEITPVNPGTSPLLRQILSIYSTVASSLALATMMAGLSLWMCSNGS
LQCRICI*
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Fig. 10G

Sy thé hign dwoi dang so db san phim thiét ké 56 946
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Varicella Zoster virus (VZV)
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Fig. 124
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TGCCCAAATTTGTCGGGCCCATGTTTATTTTCTTATTATTTCTTACTCTC

Fig 12C, SEQ ID Sé: 27
IF-HEdTm+SARSgS.r

AATTGACAGTATTTGAGGCCATTTAATATATTGCTCATATTTTCC
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Fig. 12D, SEQID $&: 28

gen SARS g8 duoc tAng hop (twong Ung voi nt 21492-25259 tr S6 gia nhap ngén hér}g gen AY278741.1)
(Peptit tin higu bam sinh dugc in ddm, vung xuyén mang va vung chét nguyén sinh bam sinh dugc gach
duoi)

ATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTTTTGATG
ATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTTACTATCCTGATGAAATTTTT
AGATCAGACACTCTTTATTTAACTCAGGATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACT
ATTAATCATACGTTTGGCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAAT
CAAATGTTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTATTAA
CAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTTTCTTTGCTGTTTCTA
AACCCATGGGTACACAGACACATACTATGATATTCGATAATGCATTTAATTGCACTTTCGAGTACATATC
TGATGCCTTTTCGCTTGATGTTTCAGAAAAGTCAGGTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAA
ATAAAGATGGGTTTCTCTATGTTTATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGG
TTTTAACACTTTGAAACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTAC
AGCCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTTAAAGCC
AACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTGATTGTTCTCAAAATCCA
CTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGACCTCTAATTTCA
GGGTTGTTCCCTCAGGAGATGTTGTGAGATTCCCTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTT
TAATGCTACTAAATTCCCTTCTGTCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCTGATTACT
CTGTGCTCTACAACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGAT
CTTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAATAGCGCCAG
GACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCATGGGTTGTGTCCTTGCTTG
GAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATAATTATAAATATAGGTATCTTAGACATGGCA
AGCTTAGGCCCTTTGAGAGAGACATATCTAATGTGCCTTTCTCCCCTGATGGCAAACCTTGCACCCCAC
CTGCTCTTAATTGTTATTGGCCATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCT
TACAGAGTTGTAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCA
CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTGTGTTAACTCCT
TCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGATTCCGTTCGAG
ATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAATTACACCTGG
AACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTC
ATGCAGATCAACTCACACCAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACTCAAGCAG
GCTGTCTTATAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTT
GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTTATACTATGTCT
TTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATACCTACTAACTTTTCAATTAGCAT
TACTACAGAAGTAATGCCTGTTTCTATGGCTAAAACCTCCGTAGATTGTAATATGTACATCTGCGGAGAT
TCTACTGAATGTGCTAATTTGCTTCTCCAATATGGTAGCTTTTGCACACAACTAAATCGTGCACTCTCAG
GTATTGCTGCTGAACAGGATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCC
CAACTTTGAAATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTAAAGCCAACTAAGAGG
TCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAAGCAATATGGCG
AATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTTACAGTGTTGC
CACCTCTGCTCACTGATGATATGATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTGCCACTGCTG
GATGGACATTTGGTGCTGGCGCTGCTCTTCAAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATG
GCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGAT
TAGTCAAATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCA
GAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTA
AATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGA
CTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTGCTAAT
CTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTGGACAATCAAAAAGAGTTGACTTTTGTGGAAAGGGCT
ACCACCTTATGTCCTTCCCACAAGCAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTGCCAT
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CCCAGGAGAGGAACTTCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAA
GGTGTTTTTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAATTAC
TACAGACAATACATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATGAT

CCTCTGCAACCTGAGCTCGACTCATTCAAAGAAGAGCTGGACAAGTACTTCAAAAATCATACATCACCA
GATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCGC

CTCAATGAGGTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAAT
ATATTAAATGGCCTTGGTATGTTIGGCTCGGCTTCATTIGCTGGACTAATTGCCATCGTCATGGTTACAAT
CTTGCTTTGTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCAA

GTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAA

Fig. 12E, SEQID S&: 29
SARSgS+H5dTm.c

ATATATTAAATGGCCTCAAATACTGTCAATTTATTCAACAGTG

Fig. 12F, SEQID S6: 30

Caset biéu hién sb 916, tr Pacl (nguoc chidu voi trinh tw khoi déng) dén Ascl (xudi chidu ngay vOi trinh
tur két thic NOS). SARS gS-A/Indonesia/5/2005 HS TM+CT duge gach duoi

TTAATTAAGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTTGTCTACT CCAAAAA
TATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAA
CCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTC
CTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCA
AAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAA
GTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTC
TCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCAT
TGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCAT
TGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACC
CACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAT
CTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAG
TTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAAC
CAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGA
TCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGAT
CTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCT
TGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTT
TCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTT
GCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGA
GAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGTTTATTTTCTTATTATTTCTT
ACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTC
AACATACTTCATCTATGAGGGGGGTTITACTATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACT
CAGGATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTGGCAACCC
TGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATGTTGTCCGTGGTTGGGTT
TTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTATTAACAATTCTACTAATGTTGTTATACG
AGCATGTAACTTTGAATTGTGTGACAACCCTTTCTTTGCTGTTTCTAAACCCATGGGTACACAGACACAT
ACTATGATATTCGATAATGCATTTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTC
AGAAAAGT CAGGTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTATGTTT
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ATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGAAACCTATTTTT
AAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAGCCTTTTCACCTGCTCAAGACAT
TTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTTAAAGCCAACTACATTTATGCTCAAGTATGAT
GAAAATGGTACAATCACAGATGCTGTTGATTGTTCTCAAAATCCACTTGCTGAACTCAAATGCTCTGTTA
AGAGCTTTGAGATTGACAAAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTG
TGAGATTCCCTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTGTC
TATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACAACTCAACATTTTT
TTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATCTTTGCTTCTCCAATGTCTATGCA
GATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAAT AGCGCCAGGACAAACTGGTGTTATTGCTGAT
TATAATTATAAATTGCCAGATGATTTCATGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTA
CTTCAACTGGTAATTATAATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGA
CATATCTAATGTGCCTTTCTCCCCTGATGGCAAACCTTGCACCCCACCTGCTCTTAATTGTTATTIGGCCA
TTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTGTAGTACTTTCTTT
TGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCACTGACCTTATTAAGAACCAGTGT
GTCAATTTTAATTTTAATGGACTCACTGGTACTGGTGTGTTAACTCCTTCTTCAAAGAGATTTCAACCATT
TCAACAATTTGGCCGTGATGTTTCTGATTTCACTGATTCCGTTCGAGATCCTAAAACATCTGAAATATTA
GACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTG
CTGTTCTATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACACCAGC
TTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACT CAAGCAGGCTGTCTTATAGGAGCTGAGCA
TGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTTGTGCTAGTTACCATACAGTTTCT
TTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTTATACTATGTCTTTAGGTGCTGATAGTTCAATTGC
TTACTCTAATAACACCATTGCTATACCTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTT
CTATGGCT AAAACCTCCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCT
TCTCCAATATGGTAGCTTTTGCACACAACTAAATCGTGCACTCTCAGGTATTGCTGCTGAACAGGATCG
CAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCAACTTTGAAATATTTTGGTGGT
TTTAATTTTTCACAAATATTACCTGACCCTCTAAAGCCAACTAAGAGGTCTTTTATTGAGGACTTGCTCTT
TAATAAGGTGACACTCGCTGATGCTGGCTTCATGAAGCAATATGGCGAATGCCTAGGTGATATTAATGC
TAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTTACAGTGTTGCCACCTCTGCTCACTGATGATAT
GATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTITGGTGCTGGCG
CTGCTCTTCAAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGT
TCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTT
ACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACA
CTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGA
TAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGT
AACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATGTCTGA
GTGTGTTCTTGGACAATCAAAAAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACA
AGCAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACTTCACCA
CAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTTTTGTGTTTAATGGCA
CTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAATTACTACAGACAATACATTTGTCTCA
GGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATGATCCTCTGCAACCTGAGCTCGACT
CATTCAAAGAAGAGCTGGACAAGTACTTCAAAAATCATACATCACCAGATGTTGATCTTGGCGACATTTC
AGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTA
AATGAATCACTCATTIGACCTTCAAGAATTGGGAAAATATGAGCAATATATTAAATGGCCTCAAATACTGT
CAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGT
GCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTA
TTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAAT
TTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAA
AAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAA
TAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGT
TAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCG
CAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCG
GTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCC
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Fig. 12G, SEQID S6: 31
Trinh ty axit amin cua SARS gS- A/Indonesia?5/2005 H5 TM+CT

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGS TMNNKSQSVIIINNS
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNF
KHLREFVFKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSPA
QDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIY
QTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNST
FFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFM -
GCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCY
WPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTG
TGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSE
VAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPI
GAGICASYHTVSLLRSTSQKSIVAY TMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMA
KTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYK
TPTLKYFGGFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLI
CAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGI
GVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSS
NFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKM
SECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKA
YFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGINNTVYDPLQPELDSF
KEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQ
YIKWPQILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI*

-104-



32205

| 916 (20pg dich <hié
: I 916 (10pg dich chiét)
l 916 (5pg dich chiét)

U
===

€5SARS S

€ Tin hidu khéng dic trung

péi cht'mg dm (C-): Dich clziéttﬁ‘lé dugc thim nhiZm gia
Khang thé so cip: khang thé da dong IgGl1 o tho, Imgenex, IMG-690 (2pg/ml)
Khang thé thir ¢p: IgG tho khang chugt, JIR, 111-035-144 (1/10000)

Fig. 12H
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Fig. 13A (SEQID S¢: 43)
IF-Opt_EboGP.s2+4c

TCTCAGATCTTCGCCATCCCTCTGGGAGTGATCCACAATTCGACT

Fig. 13B (SEQ ID S6: 44)

HSiTMCT+Opt_EboGP.r

TTGAATAAATTGACAGTATCTGGCGCCATCCGGTCCACCAGTTATCGT

Fig. 13C (SEQID S6: 45)

Gen GP tdng hop duoc toi wu hoa (twong ung vm nt 6039-8069 tr S6 gia nhip ngén hang gen AY354458 VO'l
trinh tw gen loai dai. Gen duoc t6i wu hoa dé su dung codon va ham luong GC, su loai bo cac v1 tri cit bi &n,
trinh tw Shine- Deloqmo trinh tur khu n dmhARN va vi trl di vao ribosom prokaryot) (Peptlt tin hidu bdm
sinh dugc in dim, vung xuyén mang bAm sinh va vung chét nguyén sinh duoc gach duoi)

ATGGGGGTGACCGGAATCCTTCAGCTCCCTCGCGATAGGTTCAAACGGACGTCCTITCTTTCTCTGG
GTGATCATCCTGTTTCAGCGCACCTTCTCAATCCCTCTGGGAGTGATCCACAATTCGACTCTCCAGGTG
AGCGAGGTCGACAAACTCGTGTGCCGCGATAAGTTGTCCAGCACCAATCAGCTCAGAAGTGTTGGCCTCA
ACCTGGAGGGGAATGGGGTCGCCACAGACGTGCCATCCGCGACCAAGCGCTGGGGCTTTCGGTCGGGTG
TTCCCCCTAAAGTCGTGAATTACGAGGCCGGGGAGTGGGCTGAAAACTGCTACAACCTGGAAATCAAGA
AACCCGACGGCAGCGAGTGTCTGCCCGCGGCCCCAGACGGGATCAGGGGTTTCCCGAGGTGCCGGTACG
TGCACAAGGTCTCGGGAACCGGCCCGTGCGCCGGCGATTTTGCCTTCCATAAGGAGGGCGCATTCTTTCT
CTACGATAGACTGGCCTCCACGGTCATCTATCGCGGCACCACCTTCGCGGAGGGGGTGGTGGCATTCCTC
ATCCTGCCGCAGGCTAAGAAAGATTTCTTCAGCTCCCACCCTCTCAGGGAACCAGTCAACGCCACAGAGG
ATCCCTCCTCGGGATATTACAGCACCACAATTCGGTACCAGGCCACAGGCTTCGGGACCAATGAGACTGA
GTACCTGTTCGAGGTGGACAACCTAACATACGTGCAGCTCGAATCGCGGTTTACCCCGCAGTTCCTTTTGC
AACTTAACGAGACGATCTATACCAGTGGTAAACGGAGCAACACGACCGGGAAGCTCATCTGGAAAGTAA
ACCCGGAGATCGACACCACGATTGGAGAGTGGGCTTTCTGGGAAACCAAGAAAAACCTGACCCGGAAGA
TCAGGTCGGAGGAGTTGAGCTTCACTGCCGTCTCCAATAGAGCAAAAAACATCAGCGGCCAGAGCCCTG
CCCGGACTTCCAGCGACCCAGGTACCAACACCACGACAGAGGACCACAAGATTATGGCCTCGGAGAATT
CCTCTGCAATGGTCCAGGTGCATAGCCAGGGGCGCGAAGCTGCCGTCTCGCACCTGACAACCTTGGCAAC
GATTTCCACCAGCCCACAACCACCCACGACAAAGCCCGGGCCCGACAACTCCACCCATAATACCCCGGTC
TATAAGCTGGACATTTCCGAAGCTACGCAGGTGGAGCAGCACCACCGGAGGACCGACAACGACTCAACA
GCTAGCGATACCCCTCCCGCCACCACGGCAGCGGGCCCACCCAAGGCTGAGAACACCAATACGAGCAAG
GGCACCGACCTCCTGGACCCCGCGACTACCACGAGCCCCCAGAATCACAGCGAAACGGCGGGCAACAAC
AACACACACCATCAGGATACTGGGGAGGAGT CGGCCTCCAGCGGAAAACTGGGCCTGATCACAAACACC
ATAGCCGGGGTCGCCGGGCTGATCACTGGAGGCCGGAGGGCACCGCAGAGAGGCCATTGTGAACGCCCAG
CCCAAATGCAACCCAAACCTCCACTACTGGACCACGCAGGACGAGGGGGCCGCTATCGGCCTGGCCTGG
ATCCCATACTTTGGGCCCGCCGCTGAGGGCATATACACGGAGGGCCTCATGCACAATCAGGACGGACTG
ATCTGCGGACTCCGCCAGCTTGCCAACGAGACCACTCAGGCGTTGCAGCTGTTTCTGCGGGCCACTACCG
AGCTCAGGACGTTCAGCATTCTGAATCGGAAGGCAATCGATTTCCTACTCCAGCGGTGGGGCGGGACATG
CCACATCCTGGGACCCCGATTGTTGCATCGAGCCCCACGACTGGACCAAGAACATTACAGATAAAATCGA
CCAGATCATTCATGATTTCGTGGACAAGACACTGCCGGACCAGGGGGACAACGATAACTGGTGGACCGG
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YVE3TTTWO

ATOOCOOCAGTOOATCCCAGCCOOOATTOGCOTRACAGGTGTCATTATCGCCOTGATCGCCCTETITIGC
ATTTGCALATTOGTTTTCTAG

Fig 13D (SEQ ID S6: 46)
Opt_EboGP+HMTMCT.c

GOATCOCOCCAGATACTOTCAATTTATTCAACAGTGGCCGAGTTCT

Fig. 13E

Sy thié hidn durd dang so d9 oba san phim thigt k8 1192, Vit enzym gicd han Sacll va 3l duge sw dung
cho @y tuyrén tinh hoa plasmit dwge chu thich trén so 43 bigw dén.
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Fig. 13F, SEQID $6: 47

San phim thiét k& 1192 tur duong bién t-ADN tir trai sang phai (duoc gach duoi). 2X35S/CPMV-HT/
PDISP/NOS vai caset biéu hidn chét e ché bat hoat plastoxyanin-P19-Plastoxyanin

TGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTA
ATGTACTGAATTAACGCCGAATCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAA
AGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTA
TTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTG
CAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGA
GGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTAC
AAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGA
CGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAA
AATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGT
TGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGA
GTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAA
AAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATA
ACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACA
TCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCAC
CCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAG
ACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAACGAGCTATACAAGGAAACGACGCTAGGGAAC
AAGCTAACAGTGAACGTTGGGATGGAGGATCAGGAGGTACCACTTCTCCCTTCAAACTTCCTGACGAAAG
TCCGAGTTGGACTGAGT GGCGGCTACATAACGATGAGACGAATTCGAATCAAGATAATCCCCTTGGTTTC
AAGGAAAGCTGGGGTTTCGGGAAAGTTGTATTTAAGAGATATCTCAGATACGACAGGACGGAAGCTTCA
CTGCACAGAGTCCTTGGATCTTGGACGGGAGATTCGGTTAACTATGCAGCATCTCGATTTTTCGGTTTCGA
CCAGATCGGATGTACCTATAGTATTCGGTTTCGAGGAGTTAGTATCACCGTTTCTGGAGGGTCGCGAACT
CTTCAGCATCTCTGTGAGATGGCAATTCGGTCTAAGCAAGAACTGCTACAGCTTGCCCCAATCGAAGTGG
AAAGTAATGTATCAAGAGGATGCCCTGAAGGTACTCAAACCTTCGAAAAAGAAAGCGAGTAAGTTAAAA
TGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAAT
CGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTC
AGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGA
ACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTT
CAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTA
ATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGCCTAGGAGATTG
TCGTTTCCCGCCTTCAGTTTGCAAGCTGCTCTAGCCGTGTAGCCAATACGCAAACCGCCTCTCCCCGCGLG
TTGGGAATTACTAGCGCGTGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTTGTCT
ACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAA
TATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGA
AGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGT
GGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGAT
ACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGA
TTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCC
ATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCC
CACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTG
ATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGG
AAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCG
AACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGC
GATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAG
ATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCT
TGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTC
GGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTG
ATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAG
ATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTT
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ATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCCGCGGCTCCTCAGCCAAAACGACACCCCCA
TCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAA
GGGCTATTTCCCTCGAGCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTC
CCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCA
GCGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCCA
GGGATTGTGGTTGTAAGCCTTGCATATGTACAGTCCCAGAAGTATCATCTGTCTTCATCTTCCCCCCAAAG
CCCAAGGATGTGCTCACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACATCAGCAAGGATG
ATCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAGGTGCACACAGCTCAGACGCAACCCCGGGA
GGAGCAGTTCAACAGCACTTTCCGCTCAGTCAGTGAACTTCCCATCATGCACCAGGACTGGCTCAATGGC
AAGGAGCGATCGCTCACCATCACCATCACCATCACCATCACCATTAAAGGCCTATTTTCTTTAGTTTGAAT
TTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGT
AATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTT
TATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAAC
ATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTT
GAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTA
GAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTAT
CGCGCGCGGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCCCACGTGACTAGTGGC
ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCA
CATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCA
GCCTGAATGGCGAATGCTAGAGCAGCTTGAGCTTGGATCAGATTGTCGTTTCCCGCCTTCAGTTTAAACT
ATCAGTGTTTGACAGGATATATTGGCGGGTAAACCTAAGAGAAAAGAGCGTTTA

Fig. 13G, SEQID S&: 48

Caset bifu hién s6 1366 tur trinh tu khoi déng 2X35S dén trinh tu két thuc NOS. PDISP-GP t Zaire 95
Ebolavirut-H5 TM+CT tu trinh tu A/Indonesia/5/2005 duoc gach duoi.

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAA
AGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCT
GTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAA
AGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCG
TGGAAAAAGAAGACCTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACG
ACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCA
ACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATA
GTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCC
TCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCA
ACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACT
ATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGG
TTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAG
CAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACA
ACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACG
TGTACTTGTCCTATTCTTGTCGGTGTGGTCTTCGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCA
TACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTG
TTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGA
GTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGC
CCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCG
CCATCCCTCTGGGAGTGATCCACAATTCGACTCTCCAGGTCGAGCGAGGTCGACAAACTCGTGTGCCGCGA
TAAGTTGTCCAGCACCAATCAGCTCAGAAGTGTTGGCCTCAACCTGGAGGGGAATGGGGTCGCCACAGA
CGTGCCATCCGCGACCAAGCGCTGGGGCTTTCGGTCGGGTGTTCCCCCTAAAGTCGTGAATTACGAGGCC
GGGGAGTGGGCTGAAAACTGCTACAACCTGGAAATCAAGAAACCCGACGGCAGCGAGTGTCTGCCCGCG
GCCCCAGACGGGATCAGGGGTTTCCCGAGGTGCCGGTACGTGCACAAGGTCTCGGGAACCGGCCCGTGL
GCCGGCGATTTTGCCTTCCATAAGGAGGGCGCATTCTTTCTCTACGATAGACTGGCCTCCACGGTCATCTA
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TCGCGGCACCACCTTCGCGGAGGGGGTGGTGGCATTCCTCATCCTGCCGCAGGCTAAGAAAGATTTCTTC
AGCTCCCACCCTCTCAGGGAACCAGTCAACGCCACAGAGGATCCCTCCTCGGGATATTACAGCACCACAA
TTCGGTACCAGGCCACAGGCTTCGGGACCAATGAGACTGAGTACCTGTTCGAGGTGGACAACCTAACATA
CGTGCAGCTCGAATCGCGGTTTACCCCGCAGTTCCTTTTGCAACTTAACGAGACGATCTATACCAGTGGT
AAACGGAGCAACACGACCGGGAAGCTCATCTGGAAAGTAAACCCGGAGATCGACACCACGATTGGAGA
GTGGGCTTTCTGGGAAACCAAGAAAAACCTGACCCGGAAGATCAGGTCGGAGGAGTTGAGCTTCACTGC
CGTCTCCAATAGAGCAAAAAACATCAGCGGCCAGAGCCCTGCCCGGACTTCCAGCGACCCAGGTACCAA
CACCACGACAGAGGACCACAAGATTATGGCCTCGGAGAATTCCTCTGCAATGGTCCAGGTGCATAGCCA
GGGGCGCGAAGCTGCCGTCTCGCACCTGACAACCTTGGCAACGATTTCCACCAGCCCACAACCACCCACG
ACAAAGCCCGGGCCCGACAACTCCACCCATAATACCCCGGTCTATAAGCTGGACATTTCCGAAGCTACGC
AGGTGGAGCAGCACCACCGGAGGACCGACAACGACTCAACAGCTAGCGATACCCCTCCCGCCACCACGG
CAGCOGGCCCACCCAAGGCTGAGAACACCAATACGAGCAAGGGCACCGACCTCCTGGACCCCGCGACTA
CCACGAGCCCCCAGAATCACAGCGAAACGGCGGGCAACAACAACACACACCATCAGGATACTGGGGAG
GAGTCGGCCTCCAGCGGAAAACTGGGCCTGATCACAAACACCATAGCCGGGGTCGCCGGGCTGATCACT
GGAGGCCGGAGGGCACGCAGAGAGGCCATTGTGAACGCCCAGCCCAAATGCAACCCAAACCTCCACTAC
TGGACCACGCAGGACGAGGGGGCCGCTATCGGCCTGGCCTGGATCCCATACTTTGGGCCCGCCGCTGAG
GGCATATACACGGAGGGCCTCATGCACAATCAGGACGGACTGATCTGCGGACTCCGCCAGCTTGCCAAC
GAGACCACTCAGGCGTTGCAGCTGTTTCTGCGGGCCACTACCGAGCTCAGGACGTTCAGCATTCTGAATC
GGAAGGCAATCGATTTCCTACTCCAGCGGTGGGGCGGGACATGCCACATCCTGGGACCCGATTGTTGCAT
CGAGCCCCACGACTGGACCAAGAACATTACAGATAAAATCGACCAGATCATTCATGATTTCGTGGACAA
GACACTGCCGGACCAGGGGGACAACGATAACTGGTGGACCGGATGGCGCCAGATACTGTCAATTTATTC
AACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGA
TCOTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCAT
TTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCT
CCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAA
AAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTA
AGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAAT
AATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTT
AATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGT
TACTAGAT

Fig. 13H, SEQID S&: 49

Trinh t axit amin cua PDISP-GP t: Zaire 95 Ebolavirut-H5 TM+CT tir A/Indonesia/5/2005

MAKNVAIFGLLFSLLVLVPSQIFAIPLGVIHNSTLQVSEVDKLVCRDKLSSTNQLRSVGLN
LEGNGVATDVPSATKRWGFRSGVPPKVVNYEAGEWAENCYNLEIKKPDGSECLPAAPD
GIRGFPRCRY VHKVSGTGPCAGDFAFHKEGAFFLYDRLASTVIYRGTTFAEGVVAFLILP
QAKKDFFSSHPLREPVNATEDPSSGY YSTTIRYQATGFGTNETEYLFEVDNLTY VQLESR
FTPQFLLQLNETIY TSGKRSNTTGKLIWKVNPEIDTTIGEWAFWETKKNL TRKIRSEELSFT
AVSNRAKNISGQSPARTSSDPGTNTTTEDHKIMASENSSAMVQVHSQGREAAVSHLTTL
ATISTSPQPPTTKPGPDNSTHNTPVYKLDISEATQVEQHHRRTDNDSTASDTPPATTAAGP
PKAENTNTSKGTDLLDPATTTSPQNHSETAGNNNTHHQDTGEESASSGKLGLITNTIAGV
AGLITGGRRARREAIVNAQPKCNPNLHY WTTQDEGAAIGLAWIPYFGPAAEGIYTEGLM
HNQDGLICGLRQLANETTQALQLFLRATTELRTFSILNRKAIDFLLQRWGGTCHILGPDC
CIEPHDWTKNITDKIDQIIHDF VDK TLPDQGDNDNWWTGWRQILSTY STVASSLALAIMM
AGLSLWMCSNGSLQCRICT*
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Vezina,

<120>
TUONG
<130> V837

<150>

<151> 2010

<150>
<151>

2011
<160> 49

<170>
<210> 1

<211> 2376
<212> ADN
<213>

<220>
<223>

<400> 1
atgcgcgtge

ctgggcatgc
gtgcccgtgt
gacaccgagg
caggagatcg
gagcagatgc
ctgacccccc
aacaccgagg
gacaagaagc
aacaacaaca
gcctgcceccca
gccatcctga
accgtgcagt
tccctggecg
atcatcgtge

cgcaagtcca
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TTWO

US 61/426,401

-12-22

US 61/496,371

-06-13

gcggcatcca
tgatgatctg
ggaaggaggc
tgcacaacgt
tgctggagaa
acgaggacat
tgtgcgtgac
agaagggcga
agaaggtgta
actcctccaa
aggtgtcctt
agtgcaacga
gcacccacgg
aggaggagat
agctgaacga

tccgcatcgg

Pierre-
Louis-Philippe
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DANH MUC TRINH TU

Marc-Andre

Olivier

PatentIn version 3.5

Trinh ty nhén tao

gcgcaactgce
ctccgccgcece
caacaccacc
gtgggccacc
cgtgaccgag
catctccctg
cctgaactgce
gatcaagaac
cgccctgtte
ctaccgcctg
cgagcccatc
caagaagttc
catcaagccc
catcatccgce
gtccgtggag

ccccecggecag

Trinh tu axit nucleic 1lién UGng cua HIV ConS

cagcacctgt
gagaacctgt
ctgttctgcg
cacgcctgeg
aacttcaaca
tgggaccagt
accaacgtga
tgctccttca
taccgcctgg
atcaactgca
cccatccact
aacggcaccg
gtggtgtcca
tccgagaaca
atcaactgca

gccttctacg
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ggcgetgggg
gggtgaccgt
cctccgacgce
tgcccaccga
tgtggaagaa
ccctgaagcec
acgtgaccaa
acatcaccac
acgtggtgcc
acacctccgce
actgcgcccc
gcccctgcaa
cccagctget
tcaccaacaa
cccgecccaa

ccaccggcga

PHUONG PHAP SAN XUAT HAT TUONG TU VIRUT (VLP) O THUC VAT VA HAT
TU VIRUT DUQOC SAN XUAT BANG PHUONG PHAP NAY

(denta)CFI

caccctgatc
gtactacggc
caaggcctac
ccccaacccece
caacatggtg
ctgcgtgaag
caccaccaac
cgagatccgc
catcgacgac
catcacccag
cgccggcette
gaacgtgtcc
gctgaacggc
cgccaagacc
caacaacacc

catcatcggce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gacatccgcc
gtggccaaga
ggcggegacc
aacacctccg
accaacgaca
gtgggccagg
accggcctge
cgccccggeg
gtgaagatcg
cagctgctgt
cagcacctgc
gtggagcgct
gagtgggagce
cagaaccagc
tggaactggt
ggcggcctga
cagggctact
cccgagggcea
aacggcttcc
cgcctgegeg
ctgcgcecgceg
gagctgaaga
accgaccgcg
cgcatccgcce
<210> 2
<211> 50
<212> ADN
<213>

<220>
<223>

<400> 2

aggcccactg
agctgcgcga
tggagatcac
gcctgttcaa
ccatcaccct
ccatgtacgc
tgctgacccg
gcggcgacat
agccectggg
ccggcatcgt
tgcagctgac
acctgaagga
gcgagatcaa
aggagaagaa
tcgacatcac
tcggcctgeg
ccceectgte
tcgaggagga
tggccctggce
acttcatcct
gctgggaggce
actccgccat
tgatcgaggt

agggcctgga

IF-Apal-SpPDI.c

caacatctcc
gcacttcaac
cacccactcc
ctccacctgg
gccctgecgce
ccccceccatce
cgacggcggce
gcgcgacaac
cgtggccccce
gcagcagcag
cgtgtgggge
ccagcagctg
caactacacc
cgagcaggag
caactggctg
catcgtgttc
cttccagacc
gggcggcgag
ctgggacgac
gatcgccgcece
cctgaagtac
ctceccectgcetg
ggtgcagcgc

gcgcgccctg

Trinh tu nhén tao
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ggcaccaagt
aacaagacca
ttcaactgcc
atcggcaacg
atcaagcaga
gagggcaaga
aacaacaaca
tggcgctccg
accaaggcca
tccaacctgce
atcaagcagc
ctggagatct
gacatcatct
ctgctggccc
tggtacatca
gccgtgcetgt
ctgatcccca
caggaccgcg
ctgcgctccc
cgcaccgtgg
ctgtggaacc
gacaccaccg
gcctgeccegceg

ctgtaa

ggaacaagac
tcatcttcaa
gcggcgagtt
gcaccaagaa
tcatcaacat
tcacctgcaa
ccaacgagac
agctgtacaa
agctgaccgt
tgcgcgccat
tgcaggcccg
gggacaacat
actccctgat
tggacaagtg
agatcttcat
ccatcgtgaa
acccccgcegg
accgctccat
tgtgcctgtt
agctgctggg
tgctgcagta
ccatcgcegt

ccatcctgaa

tgcccaaatt tgtcgggecc atggcgaaaa acgttgegat tttcggetta

<210> 3
<211> 49
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cctgcagcag
gccctectcec
cttctactgc
caacaacaac
gtggcagggc
gtccaacatc
cgagatcttc
gtacaaggtg
gcaggcccgce
cgaggcccag
cgtgctggcc
gacctggatg
cgaggagtcc
ggcctccectg
catgatcgtg
ccgcgtgcecgce
ccccgaccge
ccgcctggtg
ctcctaccac
ccgcaagggc
ctggggccag
ggccgagggce

catcccccgce

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2376

50



<212> ADN
<213>
<220>
<223>
<400> 3

Trinh ty nhédn tao

SpPDI-HIV gplé45.r

cacaggttct cggcggcgaa gatctgagaa

<210> 4
<211> 45
<212> ADN
<213>
<220>
<223>
<400> 4

Trinh ty nhén tao

IF-SpPDI-gpl45.c

tctcagatct tcgccgceccga gaacctgtgg

<210> 5
<211> 38
<212> ADN
<213>
<220>
<223>
<400> 5

WtTM-gpl4b.r

Trinh tu nhén tao

cctttacagc agggcgcgct ccaggccctg

<210> 6

<211> 4155
<212> ADN
<213>

<220>
<223>

<400> 6
ttaattaagt

ctccaaaaat
aagggtaata
gaagatagtg
catcgttgaa
catcgtggaa
catggtggag
ccaaagggca
ttgcccagcet
atgccatcat

caaagatgga

cgacaagctt
atcaaagata
tccggaaacc
gaaaaggaag
gatgcctctg
aaagaagacg
cacgacacac
attgagactt
atctgtcact
tgcgataaag

cccccecaccea

Trinh tyu nhén tao

Caset bidu hién sb 995

gcatgccggt
cagtctcaga
tccteggatt
gtggctccta
ccgacagtgg
ttccaaccac
ttgtctactc
ttcaacaaag
ttattgtgaa
gaaaggccat

cgaggagcat
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ggaaccaaca

gtgaccgtgt

gcggatgce

caacatggtg
agaccaaagg
ccattgccca
caaatgccat
tcccaaagat
gtcttcaaag"
caaaaatatc
ggtaatatcc
gatagtggaa
cgttgaagat

cgtggaaaaa

-115-

caagaagag

actac

gagcacgaca
gcaattgaga
gctatctgtc
cattgcgata
ggacccccac
caagtggatt
aaagatacag
ggaaacctcc
aaggaaggtg
gcctctgeceg

gaagacgttc

cacttgtcta
cttttcaaca
actttattgt
aaggaaaggc
ccacgaggag
gatgtgataa
tctcagaaga
tcggattcca
gctcctacaa
acagtggtcc

caaccacgtc

49

45

38

60

120

180

240

300

360

420

480

540

600

660



ttcaaagcaa
ctatccttcg
aaatcttaat
aactctctct
tcaacgttgt
caaagatctc
cttgtcggtg
ttacttgtta
ggtattgttg
gtattttctt
ttctgtatat
tattgttttc
tgaccgtgta
ccgacgccaa
ccaccgaccc
ggaagaacaa
tgaagccctg
tgaccaacac
tcaccaccga
tggtgcccat
cctccgcecat
gcgecceccge
cctgcaagaa
agctgctgcet
ccaacaacgc
gccccaacaa
ccggcgacat
acaagaccct
tcttcaagcecce
gcgagttctt
ccaagaacaa

tcaacatgtg

gtggattgat
caagaccctt
aggttttgat
catctctctt
cagatcgtgc
tttgtggaca
tggtcttggg
cgattctgct
cctgtacttc
tgaaacagag
tctgcccaaa
tcttecttgtg
ctacggcgtg
ggcctacgac
caacccccag
catggtggag
cgtgaagctg
caccaacaac
gatccgcgac
cgacgacaac
cacccaggcc
cggcttcgcec
cgtgtccacc
gaacggctcc
caagaccatc
caacacccgc
catcggcgac
gcagcaggtg
ctcctceggce
ctactgcaac

Caacaacacc

gcagggcgtg

gtgatatctc
cctctatata
aaaagcgaac
aaagcaaact
ttcggcacca
cgtagtgcgg
aaaagaaagc
gactttcggc
tttcttctte
ttttcececgtg
tttgtcgggc
ttggttcctt
cccgtgtgga
accgaggtgce
gagatcgtge
cagatgcacg
acccccctgt
accgaggaga
aagaagcaga
aacaacaact
tgccccaagg
atcctgaagt
gtgcagtgca
ctggccgagg
atcgtgcagce
aagtccatcc
atccgccagg
gccaagaagc
ggcgacctgg
acctccggece

aacgacacca

ggccaggcca
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cactgacgta
aggaagttca
gtggggaaac
tctctctﬁgt
gtacaacgtt
cgccattaaa
ttgctggagg
gggtgcaata
ttcttgctga
gttttcgaac
ccatggcgaa
ctcagatctt
aggaggccaa
acaacgtgtg
tggagaacgt
aggacatcat
gcgtgaccct
agggcgagat
aggtgtacgc
cctccaacta
tgtccttcga
gcaacgacaa
cccacggcat
aggagatcat
tgaacgagtc
gcatcggccc
cccactgcaa
tgcgcgagca
agatcaccac
tgttcaactc
tcaccctgcece

tgtacgcccc

-116-

agggatgacg
tttcatttgg
ccgaaccaaa
ctttcttgcg
ttctttcact
taacgtgtac
ctgctgttca
tctctactte
ttggttctat
ttggagaaag
aaacgttgcg
cgccgccgag
caccaccctg
ggccacccac
gaccgagaac
ctccctgtgg
gaactgcacc
caagaactgc
cctgttctac
ccgcecctgatc
gcccatcccc
gaagttcaac
caagcccgtg
catccgcectcc
cgtggagatc
cggccaggcce
catctccggce
cttcaacaac
ccactccttc
cacctggatc
ctgccgceatc

ccccatcgag

cacaatccca
agaggtatta
ccttcttcta
tgagcgatct
gaagcgaaat
ttgtcctatt
gccccataca
tgcttgacga
aagaaatcta
attgttaagc
attttcggcet
aacctgtggg
ttctgcgecet
gcctgcegtge
ttcaacatgt
gaccagtccc
aacgtgaacg
tccttcaaca
cgcctggacyg
aactgcaaca
atccactact
ggcaccggcce
gtgtccaccc
gagaacatca
aactgcaccc
ttctacgcca
accaagtgga
aagaccatca
aactgccgceg
ggcaacggca
aagcagatca

ggcaagatca

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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1560

1620

1680
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cctgcaagtc
acgagaccga
tgtacaagta
tgaccgtgca
gcgccatcga
aggcccgegt
acaacatgac
ccctgatcga
acaagtgggc
tcttcatcat
tcgtgaaccg
cccgeggcecce
gctccatccg
gcctgttcte
tgctgggceceg
tgcagtactg
tcgecegtgge
tcctgaacat
ttttctttag
tctgtgctca
aggtcgtccce
aagaccggga
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag
caagcttggce
<210> 7

<211> 772
<212> PRT
<213>

<220>
<223>

caacatcacc
gatcttccgce
caaggtggtg
ggcccgcecag
ggcccagcag
gctggccgtyg
ctggatggag
ggagtcccag
ctccectgtgg
gatcgtggge
cgtgcgccag
cgaccgccce
cctggtgaac
ctaccaccgc
caagggcctg
gggccaggag
cgagggcacc
ccececcgecge
tttgaattta
gagtgtgttt
ttcagcaagg
attcgatatc
agattgaatc
aagcatgtaa
agagtcccgce
gataaattat

gcgec

ggcctgectgce
cceggeggeg
aagatcgagc
ctgctgtccg
cacctgctgc
gagcgctacc
tgggagcgeg
aaccagcagg
aactggttcg
ggcctgatcg
ggctactccc
gagggcatcg
ggcttcctgg
ctgcgcgact
cgccgcggcet
ctgaagaact
gaccgcgtga
atccgccagg
ctgttattcg
attttatgta
acacaaaaag
aagcttatcg
ctgttgccgg
taattaacat

aattatacat

cgcgegeggt

Trinh ty nhé&n tao
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tgacccgcga
gcgacatgcg
ccctgggcegt
gcatcgtgca
agctgaccgt
tgaaggacca
agatcaacaa
agaagaacga
acatcaccaa
gcctgcgceat
ccctgtectt
aggaggaggg
ccctggectg
tcatcctgat
gggaggccct
ccgccatctce
tcgaggtggt
gcctggageg
gtgtgcattt
atttaatttc
attttaattt
acctgcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

Trinh ty axit amin cua PDISP-HIV ConS
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cggcggcaac
cgacaactgg
ggcccccacce
gcagcagtcc
gtggggcatc
gcagctgctg
ctacaccgac
gcaggagctg
ctggctgtgg
cgtgttcgcce
ccagaccctg
cggcgagcag
ggacgacctg
cgccgeccgce
gaagtacctg
cctgctggac
gcagcgcgcc
cgccctgcectg
ctatgtttgg
tttgtgagct
tattaaaaaa
cgttcaaaca
attatcatat
acgttattta
atagaaaaca

ttactagatc

(denta)CFI

aacaacacca
cgctccgagce
aaggccaagc
aacctgctgce
aagcagctgc
gagatctggg
atcatctact
ctggccectgg
tacatcaaga
gtgctgtcca
atccccaacc
gaccgcgacc
cgctcecctgt
accgtggagce
tggaacctgc
accaccgcca
tgccgcgceca
taaaggccta
tgagcggttt
cctgtttagce
aaaaaaaaaa
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg

tctagagtct

2640

2700

2760

2820

2880

2940
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3060

3120

3180
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3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140
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Thr
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Asn

Phe
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Cys
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Gly
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245
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Ile

Val

Ala
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Asn

Ile

Pro

Thr

Ile
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Tyr

Asn

Pro
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Pro
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Ile
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Trp

Tyr
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Thr
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Asn
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Thr
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Pro
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Pro

Cys
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Leu
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Trp

Thr
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Cys
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Leu
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Ile
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Leu
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Leu

Ala

Thr

Gln

305

His

Ala

Pro
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Trp
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Thr

Gly

Ser

Thr

Asn

465

Leu

Leu

Ala

Lys

Arg

290

Ala

Cys

Lys

Ser

Gly

370

Ile

Leu

Gln

Asn

Asn

450

Trp
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Leu

Glu

Thr

275
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Phe

Asn

Lys

Ser

355

Glu
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Pro
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Ile
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Val
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260

Ile

Asn

Tyr

Ile

Leu

340
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Phe

Asn

Cys

Met

420

Thr

Thr

Ser
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Gly
500

Glu

Ile

Asn

Ala

Ser

325

Arg

Gly

Phe

Gly

Arg

405

Tyr

Gly

Glu

Glu

Pro

485

Ile

Ile

Val

Asn

Thr

310

Gly

Glu

Asp

Tyr

Thr

390

Ile

Ala

Leu

Ile

Leu

470

Thr

Val

Ile

Gln

Thr
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Thr

His

Leu
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gcgagttctt
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ggcctgctgce
cccggeggceg
aagatcgagc
ctgctgtccg
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acatcaccaa
gttttttgct
ttaggtgcaa
gtgtgcattt
atttaatttc
attttaattt
acctgcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

Trinh tu axit amin cta PDISP-HIV ConS
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cgacaagctt
atcaaagata
tccggaaacc
gaaaaggaag
gatgcctctg
aaagaagacg
cacgacacac
attgagactt
atctgtcact
tgcgataaag
cccccaccca
gtggattgat
caagaccctt
aggttttgat
catctctctt
cagatcgtge
tttgtggaca
tggtettggg
cgattctgcect
cctgtacttc
tgaaacagag
tctgcccaaa
tcttettgtg
ctacggcgtg

ggcctacgac

Caset bidu hién sé 999

gcatgccggt
cagtctcaga
tcctcggatt
gtggctccta
ccgacagtgg
ttccaaccac
ttgtctactc
ttcaacaaag
ttattgtgaa
gaaaggccat
cgaggagcat
gtgatatctc
cctctatata
aaaagcgaac
aaagcaaact
ttcggcacca
cgtagtgcgg
aaaagaaagc
gactttcggce
tttcttctte
ttttccegtg
tttgtcggge
ttggttcctt
cccgtgtgga

accgaggtgce

caacatggtg
agaccaaagg
ccattgccca
caaatgccat
tcccaaagat
gtcttcaaag
caaaaatatc
ggtaatatcc
gatagtggaa
cgttgaagat
cgtggaaaaa
cactgacgta
aggaagttca
gtggggaaac
tctctcttgt
gtacaacgtt
cgccattaaa
ttgctggagg
gggtgcaata
ttcttgctga
gttttcgaac
ccatggcgaa
ctcagatctt
aggaggccaa

acaacgtgtg

-127-

gagcacgaca
gcaattgaga
gctatctgtc
cattgcgata
ggacccccac
caagtggatt
aaagatacag
ggaaacctcc
aaggaaggtg
gcctctgecg
gaagacgttc
agggatgacg
tttcatttgg
ccgaaccaaa
ctttcttgceg
ttctttcact
taacgtgtac
ctgctgttca
tctctacttce
ttggttctat
ttggagaaag
aaacgttgcg
cgccgecgag
caccaccctg

ggccacccac

cacttgtcta
cttttcaaca

actttattgt

aaggaaaggc
ccacgaggag
gatgtgataa
tctcagaaga
tcggattcca
gctcctacaa
acagtggtcc
caaccacgtc
cacaatccca
agaggtatta
ccttcttcta
tgagcgatct
gaagcgaaat
ttgtcctatt
gccccataca
tgcttgacga
aagaaatcta
attgttaagc
attttcggct
aacctgtggg
ttctgcgect

gcctgcgtgce

35

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



ccaccgaccc
ggaagaacaa
tgaagccctg
tgaccaacac
tcaccaccga
tggtgcccat
cctccgecat
gcgcccecge
cctgcaagaa
agctgctgct
ccaacaaégc
gccccaacaa
ccggcgacat
acaagaccct
tcttcaagcc
gcgagttctt
ccaagaacaa
tcaacatgtg
cctgcaagtc
acgagaccga
tgtacaagta
tgaccgtgca
gcgccatcga
aggcccgcegt
acaacatgac
ccctgatcga
acaagtgggc
tactgtcaat
tatctttatg
ttttctttag
tctgtgctca

aggtcgtccc

caacccccag
catggtggag
cgtgaagctg
caccaacaac
gatccgcgac
cgacgacaac
cacccaggcce
cggcttcgece
cgtgtccacc
gaacggctcc
caagaccatc
caacacccgce
catcggcgac
gcagcaggtg
ctcctececgge
ctactgcaac
caacaacacc
gcagggcgtg
caacatcacc
gatcttccgc
caaggtggtg
ggcccgccag
ggcccagcag
gctggecgtg
ctggatggag
ggagtcccag
ctcecctgtgg
ttattcaaca
gatgtgctcc
tttgaattta
gagtgtgttt

ttcagcaagg

gagatcgtgc
cagatgcacg
acccccectgt
accgaggaga
aagaagcaga
aacaacaact
tgccccaagg
atcctgaagt
gtgcagtgca
ctggccgagg
atcgtgcagce
aagtccatcc
atccgccagg
gccaagaagc
ggcgacctgg
acctccggcce
aacgacacca
ggccaggcca
ggcctgctge
cceggceggceyg
aagatcgagc
ctgctgtccg
cacctgctgc
gagcgctacc
tgggagcgceg
aaccagcagg
aactggttcg
gtggcgagtt
aatggatcgt
ctgttattcg
attttatgta

acacCaaaaag

32205

tggagaacgt
aggacatcat
gcgtgaccct
agggcgagat
aggtgtacgc
cctccaacta
tgtccttcga
gcaacgacaa
cccacggcat
aggagatcat
tgaacgagtc
gcatcggccc
cccactgcaa
tgcgcgagceca
agatcaccac
tgttcaactc
tcaccctgcce
tgtacgcccc
tgacccgcga
gcgacatgcg
ccctgggegt
gcatcgtgceca
agctgaccgt
tgaaggacca
agatcaacaa
agaagaacga
acatcaccaa
ccctagcact
tacaatgcag
gtgtgcattt
atttaatttc

attttaattt

-128-

gaccgagaac
ctccctgtgg
gaactgcacc
caagaactgc
cctgttctac
ccgcctgatc
gcccatcccc
gaagttcaac
caagcccgtg
catccgctcce
cgtggagatc
cggccaggcce
catctccggce
cttcaacaac
ccactccttc
cacctggatc
ctgccgcatc
ccccatcgag
cggcggcaac
cgacaactgg
ggcccccacc
gcagcagtcc
gtggggcatc
gcagctgctg
ctacaccgac
gcaggagctg
ctggctgtgg
ggcaatcatg
aatttgcatt
ctatgtttgg
tttgtgagcect

tattaaaaaa

ttcaacatgt
gaccagtccc
aacgtgaacg
tccttcaaca
cgcctggacg
aactgcaaca
atccactact
ggcaccggcce
gtgtccaccc
gagaacatca
aactgcaccc
ttctacgcca
accaagtgga
aagaccatca
aactgccgcg
ggcaacggca
aagcagatca
ggcaagatca
aacaacacca
cgctccgagce
aaggccaagc
aacctgctgce
aagcagctgc
gagatctggg
atcatctact
ctggccctgg
tacatccaaa
atggctggtc
taaaggccta
tgagcggttt
cctgtttage

aaaaaaaaaa

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



aagaccggga
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag
caagcttggc
<210>
<211>

<212>
<213>

17
646
PRT

<220>
<223>

attcgatatc
agattgaatc
aagcatgtaa
agagtcccgce
gataaattat

gcgec

aagcttatcg
ctgttgccgg
taattaacat

aattatacat

cgcgcgceggat

Trinh tyu nhén tao

32205

acctgcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

cgttcaaaca
attatcatat
acgttattta
atagaaaaca

ttactagatc

Trinh ty axit amino cta PDISP-HIV ConS

(denta)CFI-A/Indonesia/5/2005 H5 TM+CY

<400> 17
Met Ala Lys
1

Leu Val Pro

Tyr Tyr Gly

35

Ala Ser

50

Asp

Thr His Ala

65

Glu Asn Val

Gln Met His

Cys Val Lys

115

Val
130

Asn Thr

Asn Ser

145

Cys

Asn Val

Ser Gln

20

Val Pro

Ala Lys

Cys Val

Thr Glu

85

Glu
100

Asp
Leu Thr
Thr

Asn

Phe Asn

Ala

Ile

Val

Ala

Pro

70

Asn

Ile

Pro

Thr

Ile

Ile Phe

Phe Ala

Trp Lys

40

Tyr
55

Asp

Thr Asp

Phe Asn

Ile Ser

Leu Cys

120

Asn Asn

135

Thr Thr

150

Ala

Leu Leu

10

Gly

Glu Asn

25

Glu Ala Asn

Thr Glu Val

Pro
75

Pro Asn

Met Trp

90

Lys

Leu
105

Trp Asp

Val Thr Leu

Thr Glu Glu

Glu Ile Arg

155

-129-

Phe Ser Leu

Val
30

Leu Trp

Thr
45

Thr Leu

His Asn Val

60

Gln Glu Ile

Asn Asn Met

Gln Leu

110

Ser

Asn Cys Thr

125

Lys Glu

140

Gly

Asp Lys Lys

tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg

tctagagtct

Leu Val

15

Thr Val

Phe Cys

Trp Ala

Val Leu

80

Val
95

Glu

Lys Pro

Asn Val

Ile Lys

Gln Lys

160

3480

3540

3600

3660

3720

3735



Val

Asn

Ile

Tyr

Phe

225

His

Leu

Ala

Thr

Gln

305

His

Ala

Pro

Arg

Trp

385

Thr

Tyr

Asn

Thr

Cys

210

Asn

Gly

Ala

Lys

Arg

290

Ala

Cys

Lys

Ser

Gly

370

Ile

Leu

Ala

Asn

Gln

195

Ala

Gly

Ile

Glu

Thr

275

Pro

Phe

Asn

Lys

Ser

355

Glu

Gly

Pro

Leu

Ser

180

Ala

Pro

Thr

Lys

Glu

260

Ile

Asn

Tyr

Ile

Leu

340

Gly

Phe

Asn

Cys

Phe

165

Ser

Cys

Ala

Gly

Pro

245

Glu

Ile

Asn

Ala

Ser

325

Arg

Gly

Phe

Gly

Arg
405

Tyr

Asn

Pro

Gly

Pro

230

Val

Ile

Val

Asn

Thr

310

Gly

Glu

Asp

Tyr

Thr

390

Ile

Arg

Tyr

Lys

Phe

215

Cys

Val

Ile

Gln

Thr

295

Gly

Thr

His

Leu

Cys

375

Lys

Lys

Leu

Arg

Val

200

Ala

Lys

Ser

Ile

Leu

280

Arg

Asp

Lys

Phe

Glu

360

Asn

Asn

Gln

32205

Asp

Leu

185

Ser

Ile

Asn

Thr

Arg

265

Asn

Lys

Ile

Trp

Asn

345

Ile

Thr

Asn

Ile

Val

170

Ile

Phe

Leu

Val

Gln

250

Ser

Glu

Ser

Ile

Asn

330

Asn

Thr

Ser

Asn

Ile
410

-130-

Val

Asn

Glu

Lys

Ser

235

Leu

Glu

Ser

Ile

Gly

315

Lys

Lys

Thr

Gly

Asn

395

Asn

Pro

Cys

Pro

Cys

220

Thr

Leu

Asn

Val

Arg

300

Asp

Thr

Thr

His

Leu

380

Thr

Met

Ile

Asn

Ile

205

Asn

Val

Leu

Ile

Glu

285

Ile

Ile

Leu

Ile

Ser

365

Phe

Asn

Trp

Asp

Thr

190

Pro

Asp

Gln

Asn

Thr

270

Ile

Gly

Arg

Gln

Ile

350

Phe

Asn

Asp

Gln

Asp

175

Ser

Ile

Lys

Cys

Gly

255

Asn

Asn

Pro

Gln

Gln

335

Phe

Asn

Ser

Thr

Gly
415

Asn

Ala

His

Lys

Thr

240

Ser

Asn

Cys

Gly

Ala

320

Val

Lys

Cys

Thr

Ile

400

Val



Gly

Ser

Thr

Asn

465

Leu

Leu

Glu

Leu

Leu

545

Ile

Asn

Ala

Gln

Ile

625

Gln

Gln

Asn

Asn

450

Trp

Gly

Leu

Ala

Gln

530

Leu

Asn

Gln

Ser

Ile

610

Met

Cys

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

Ala

Ile

435

Glu

Arg

Val

Ser

Gln

515

Ala

Glu

Asn

Gln

Leu

595

Leu

Met

Arg

18
1967
ADN

Met

420

Thr

Thr

Ser

Ala

Gly

500

Gln

Arg

Ile

Tyr

Glu

580

Trp

Ser

Ala

Ile

Trinh tu

Tyr

Gly

Glu

Glu

Pro

485

Ile

His

Val

Trp

Thr

565

Lys

Asn

Ile

Gly

Cys
645

Ala

Leu

Ile

Leu

470

Thr

Val

Leu

Leu

Asp

550

Asp

Asn

Trp

Tyr

Leu

630

Ile

Pro

Leu

Phe

455

Tyr

Lys

Gln

Leu

Ala

535

Asn

Ile

Glu

Phe

Ser

615

Ser

nhé&n tao

Pro

Leu

440

Arg

Lys

Ala

Gln

Gln

520

Val

Met

Ile

Gln

Asp

600

Thr

Leu

32205

Ile Glu
425

Thr Arg

Pro Gly

Tyr Lys

Lys Leu

490

Gln Ser

505

Leu Thr

Glu Arg

Thr Trp

Tyr Ser

570

Glu Leu
585
Ile Thr

Val Ala

Trp Met

-131-

Gly

Asp

Gly

Val

475

Thr

Asn

Val

Tyr

Met

555

Leu

Leu

Asn

Ser

Cys
635

Lys

Gly

Gly

460

Val

Val

Leu

Trp

Leu

540

Glu

Ile

Ala

Trp

Ser

620

Ser

Ile

Gly

445

Asp

Lys

Gln

Leu

Gly

525

Lys

Trp

Glu

Leu

Leu

605

Leu

Asn

Thr

430

Asn

Met

Ile

Ala

Arg

510

Ile

Asp

Glu

Glu

Asp

590

Trp

Ala

Gly

Cys

Asn

Arg

Glu

Arg

495

Ala

Lys

Gln

Arg

Ser

575

Lys

Tyr

Leu

Ser

Lys

Asn

Asp

Pro

480

Gln

Ile

Gln

Gln

Glu

560

Gln

Trp

Ile

Ala

Leu
640



<220>
<223>

<400> 18
cccgggctgg

caagtgtgta
taaacattag
attttgttgc
agagagagaa
tacaaaagtt
caaataaggg
gagaattttt
gtcatttgat
attagtaatt
ccccatagag
atattaatcc
aggataacag
tgagataacc
ttcttccaca
aaaatcacac
ctaattaatt
tagggaacaa
caaacttcct
ttcgaatcaa
taagagatat
gacgggagat
tacctatagt
tcagcatctc
cgaagtggaa
aagcgagtaa
atggtttgtt
aaatactatt
aatcagaatg

atatttgaac

tatatttata
catttttact
agtaaagaaa
aacatttgag
aaaggaagag
gtaccaaaat
ttaattgctg
ggcaagtcat
taaacatgtg
agaatttggt
tcagttaact
ctccaaaaaa
gatccccgta
cactttaagc
catctgagcc
tttgtgagtc
aattaatcat
gctaacagtg
gacgaaagtc
gataatcccc
ctcagatacg
tcggttaact
attcggtttc
tgtgagatgg
agtaatgtat
gtcgagggceg
attgttaatt
tgtatgagat
tttcctececat

aactaaaatt

Caset biéu hién sbé 172

tgttgtcaaa
tgaacaaaaa
tatggatgat
aaaattttgt
ggagaataaa
agttgtacaa
taaataaata
taaaaagaaa
attatttaat
gtcaaattta
catttttata
aaaaaacggt
ggaggataac
ccacgcatct
acacaaaaac
tacactttga
cttgagagaa
aacgttggga
cgagttggac
ttggtttcaa
acaggacgga
atgcagcatc
gaggagttag
caattcggtc
caagaggatg
agctctaagt
ttgttcttgt
gaactggtgt
aactaactag

gaacatcttt

32205

taactcaaaa
tattcaccta
aagaacaaga
tgttctctct
aacataatgt
atatcattga
aggatgacgc
gaataaatta
gaattgatga
atttgacatt
tttcatagat
atatttacta
atccaatcca
gtggcacatc
caatccacat
ttcccttcaa
aatggaacga
tggaggatca
tgagtggcgg
ggaaagctgg
agcttcactg
tcgatttttc
tatcaccgtt
taagcaagaa
ccctgaaggt
taaaatgctt
agaagagctt
aatgtaattc
acatgaagac

tgccacaact

-132-

accataaaag
ctactgttat
gtagtgatat
tttcattggt
gagtatgaga
ggaatttgac
attagagaga
tttttaaaat
aagagttgga
tgatcttttc
caaataagag
aaaaatctaa
accaatcaca
tacattatct
ctttatcacc
acacatacaa
gctatacaag
ggaggtacca
ctacataacg
ggtttcggga
cacagagtcc
ggtttcgacc
tctggagggt
ctgctacagc
actcaaacct
cttcgtctcce
aattaatcgt
atttacataa
ctgccgcecgta

ttataagtgg

tttaagttag
aaatcattat
tttgacaaca
caaaaacaat
gagaaagttg
aaaagctaca
tgtaccatta
taaaagttga
ttaaagttgt
ctatatattg
aaataacggt
gccacgtagg
acaatcctga
aaatcacaca
cattctataa
agagaagaga
gaaacgacgc
cttctcecctt
atgagacgaa
aagttgtatt
ttggatcttg
agatcggatg
cgcgaactct
ttgccccaat
tcgaaaaaga
tatttataat
tgttgttatg
gtggagtcag
caattgtctt

ttaatatagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



32205

tcaaatatat ggtcaagttc aatagattaa taatggaaat atcagttatc gaaattcatt 1860
aacaatcaac ttaacgttat taactactaa ttttatatca tcccctttga taaatgatag 1920
tacaccaatt aggaaggagc atgctcgagg cctggctggc cgaattc 1967
<210> 19
<211> 172
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh tu axit amin cua gen Gc ch& TBSV P19 bi bat hoat

<400> 19
Met Glu Arg Ala Ile Gln Gly Asn Asp Ala Arg Glu Gln Ala Asn Ser

1 5 10 15

Glu Arg Trp Asp Gly Gly Ser Gly Gly Thr Thr Ser Pro Phe Lys Leu
20 25 30

Pro Asp Glu Ser Pro Ser Trp Thr Glu Trp Arg Leu His Asn Asp Glu
35 40 45

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

Phe Gly Lys Val Val Phe Lys Arg Tyr Leu Arg Tyr Asp Arg Thr Glu
65 70 75 80

-Ala Ser Leu His Arg Val Leu Gly Ser Trp Thr Gly Asp Ser Val Asn
85 90 95

Tyr Ala Ala Ser Arg Phe Phe Gly Phe Asp Gln Ile Gly Cys Thr Tyr
100 105 110

Ser Ile Arg Phe Arg Gly Val Ser Ile Thr Val Ser Gly Gly Ser Arg
115 120 125

Thr Leu Gln His Leu Cys Glu Met Ala Ile Arg Ser Lys Gln Glu Leu
130 135 140

Leu Gln Leu Ala Pro Ile Glu Val Glu Ser Asn Val Ser Arg Gly Cys
145 150 155 160

Pro Glu Gly Thr Gln Thr Phe Glu Lys Glu Ser Glu
165 170

<210> 20
<211> 47

-133-



<212> ADN
<213>
<220>
<223>
<400> 20

Trinh tu nhé&n tao

IF-wtSp-VZVgE.c

32205

tgcccaaatt tgtcgggccc atggggacag ttaataaacc tgtggtg

<210> 21°
<211> 46
<212> ADN
<213>
<220>
<223>
<400> 21

IF-H5TM+VZVQE.r

Trinh tu nhé&n tao

aattgacagt atttgtcgta gaagtggtga cgttccgggg tttacg

<210> 22
<211> 1872
<212> ADN
<213>
<220>
<223>

synthesized VZV gE gene

Trinh tyu nhé&n tao

Genebank accession

number AY013752.1)

<400> 22
atggggacag

acgttgcgta
gatgaagaca
gagtcttcat
tatatatggc
gtgtataatc
tctgcacagg
gatgacagac
gatcttaatc
ccgtttactt
agctttttge
ttaaaacata
aaagaggatc
ccgtggattg

attgaaccgg

ttaataaacc
taacgaatcc
aactggatac
gggtaaatcg
cacgtaatga
agggccgtgg
aggatcttgg
ataaaattgt
caaaacccca
tacgcgcacc
cgtcattaac
caacatgctt
agttggccga
ttgtaaacac

gtgtcttgaa

tgtggtgggg
ggtcagagca
aaactccgta
gggagagtct
ttatgatgga
tatcgatagc
ggacgatacg
aaatgtggac
aggccaaaga
gattcagcgg
ctgtacggga
tcaagacgtg
aatcagttac
gagcacactg

agtacttcgg

gtattgatgg
tcecgtettge
tatgagcctt
tcgcgaaaag
tttttagaga
ggggaacggt
ggcatccacg
caacgtcaat
ctcattgagg
atttatggag
gacgcagcgce
gtggtggatg
cgttttcaag
tttgatgaac

acagaaaaac

-134-

ggttcggaat
gatacgatga
actaccattc
cgtacgatca
acgcacacga
taatgcaacc
ttatccctac
acggtgacgt
tgtcagtgga
tccggtacac
ccgccatcca
tggattgcgce
gtaagaagga
tcgaattaga

aatacttggg

(corresponding to nt 3477-5348 from

tatcacggga
ttttcacacc
agatcatgcg
taactcacct
acaccatggg
cacacaaatg
gttaaacggc
gtttaaagga
agaaaatcac
cgagacttgg
gcatatatgt
ggaaaatact
agcggaccaa
cccecceccgag

tgtgtacatt

47

46

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tggaacatgc
ggggatgaaa
tttcatatgt
atgcatcttc
gtccccatcg
aacgcacccc
gcccagcegtg
tattgtctgg
accacgttaa
tattttaacg
gtaaacgcaa
aaacccaagg
tggaccggag
gctaaécgaa
tattacgctg
gagtttgata
aagacccggt
<210>
<211>

<212>
<213>

23
46
ADN

<220>

<223>

<400> 23

gcggctccga
aaacaagaaa
ggaattacca
agtataagat
atcctacatg
aatgcctcte
ttgcaagcac
gaatatctca
agtttgtaga
ggcatgttga
ttgaagagcg
aaattacccc
ggcttgcagc
tgagggttaa
gccttceccagt
acgcgattgg

ga

VZVGE+HSTM. ¢

tggtacgtct
ccctacgecce
ctcgcatgta
acatgaagcg
tcaaccaatg
tcatatgaat
agtgtatcaa
tatggagcct
tacacccgag
agccgtagca
tggatttccg
cgtaaacccc
agtagtactt
agcctatagg
ggacgatttc

agggagtcac

Trinh ty nhén tao

32205

acctacécca
gcagtaactc
ttttcagttg
ccatttgatt
cggttatatt
tccggttgta
aattgtgaac
agctttggtce
agtttgtcgg
tacactgttg
ccaacggccg
ggaacgtcac
ttatgtctcg
gtagacaagt
gaggactcgg

gggggttcga

cgtttttggt
ctcaaccaag
gtgatacgtt
tgctgttaga
ctacgtgttt
catttacctc
atgcagataa
taatcttaca
gattatacgt
tatccacagt
gtcagccacc
cacttctacg
taatattttt
ccccgtataa
aatctacgga

gttacacggt

gccactgttg aataaattga cagtatttgt cgtagaagtg gtgacg

<210> 24
<211> 3522
<212> ADN
<213>
<220>
<223>
<400> 24
ttaattaagt
ctccaaaaat
aagggtaata
gaagatagtg

cgacaagctt
atcaaagata
tccggaaacc

gaaaaggaag

Trinh ty nhédn tao

Caset bidu hién s& 946

gcatgccggt
cagtctcaga
tcctcecggatt

gtggctccta

caacatggtg

agaccaaagg

ccattgccca gctatctgtc

caaatgccat

-135-

gagcacgaca

gcaattgaga

cattgcgata

cacctggaaa
aggggctgag
tagcttggca
gtggttgtat
gtatcatccc
gccacattta
ctacaccgca
c¢gacgggggc
ttttgtggtg
agatcatttt
ggcgactact
atatgccgca
aatctgtacg
ccaaagcatg
tacggaagaa

gtatatagat

cacttgtcta
cttttcaaca
actttattgt

aaggaaaggc

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1872

46

60

120

180

240



catcgttgaa
catcgtggaa
catggtggag
ccaaagggca
ttgcccaget
atgccatcat
caaagatgga
ttcaaagcaa
ctatccttcg
aaatcttaat
aactctctct
tcaacgttgt
caaagatctc
cttgtcggtg
ttacttgtta
ggtattgttg
gtattttectt
ttctgtatat
gggtattgat
catccgtctt
tatatgagcc
cttcgcgaaa
gatttttaga
gcggggaacg
cgggcatcca
accaacgtca
gactcattga
ggatttatgg
gagacgcagc
tggtggtgga
accgttttca

tgtttgatga

gatgcctctg
aaagaagacg
cacgacacac
attgagactt
atctgtcact
tgcgataaag
cccccaccea
gtggattgat
caagaccctt
aggttttgat
catctctctt
cagatcgtgce
tttgtggaca
tggtcttggg
cgattctgct
cctgtactte
tgaaacagag
tctgcccaaa
ggggttcgga
gcgatacgat
ttactaccat
agcgtacgat
gaacgcacac
gttaatgcaa
cgttatccct
atacggtgac
ggtgtcagtg
agtccggtac
gcccgccatce
tgtggattgce
aggtaagaag

actcgaatta

ccgacagtgg
ttccaaccac
ttgtctactc
ttcaacaaag
ttattgtgaa
gaaaggccat
cgaggagcat
gtgatatctc
cctctatata
aaaagcgaac
aaagcaaact
ttcggcacca
cgtagtgcgg
aaaagaaagc
gactttcggc
tttcttctte
ttttccegtg
tttgtcgggce
attatcacgg
gattttcaca
tcagatcatg
cataactcac
gaacaccatg
cccacacaaa
acgttaaacg
gtgtttaaag
gaagaaaatc
accgagactt
cagcatatat
gcggaaaata
gaagcggacc

gacccccecg

32205

tcccaaagat
gtcttcaaag
caaaaatatc
ggtaatatcc
gatagtggaa
cgttgaagat
cgtggaaaaa
cactgacgta
aggaagttca
gtggggaaac
tctctcttgt
gtacaacgtt
cgccattaaa
ttgctggagg
gggtgcaata
ttcttgctga
gttttcgaac
ccatggggac
gaacgttgcg
ccgatgaaga
cggagtcttc
cttatatatg
gggtgtataa
tgtctgcaca
gcgatgacag
gagatcttaa
acccgtttac
ggagcttttt
gtttaaaaca
ctaaagagga
aaccgtggat

agattgaacc

-136-

ggacccccac
caagtggatt
aaagatacag
ggaaacctcc
aaggaaggtg
gcctctgecg
gaagacgttc
agggatgacg
tttcatttgg
ccgaaccaaa
ctttcttgcg
ttctttcact
taacgtgtac
ctgctgttca
tctctacttc
ttggttctat
ttggagaaag
agttaataaa
tataacgaat
caaactggat
atgggtaaat
gccacgtaat
tcagggccgt
ggaggatctt
acataaaatt
tccaaaaccc
tttacgcgca
gccgtcatta
tacaacatgc
tcagttggcc
tgttgtaaac

gggtgtcttyg

ccacgaggag
gatgtgataa
tctcagaaga
tcggattcca
gctcctacaa
acagtggtcc
caaccacgtc
cacaatccca
agaggtatta
ccttcttcta

tgagcgatct

gaagcgaaat

ttgtcctatt
gccccataca
tgcttgacga
aagaaatcta
attgttaagc
cctgtggtgg
ccggtcagag
acaaactccg
cggggagagt
gattatgatg
ggtatcgata
ggggacgata
gtaaatgtgg
caaggccaaa
ccgattcagc
acctgtacgg
tttcaagacg
gaaatcagtt
acgagcacac

aaagtacttc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



ggacagaaaa
ctacctacgc
ccgcagtaac
tattttcagt
cgccatttga
tgcggttata
attccggttg
aaaattgtga
ctagctttgg
agagtttgtc
catacactgt
cgccaacggc
ccggaacgtc
tagcactggc
aatgcagaat
tgcatttcta
taatttcttt
ttaattttat
tgcagatcgt
tgcgatgatt
atgcatgacg
atacgcgata
atctatgtta
<210> 25

<211> 575
<212> PRT
<213>

<220>
<223>

<400> 25

acaatacttg
cacgtttttg
tcctcaacca
tggtgatacg
tttgctgtta
ttctacgtgt
tacatttacc
acatgcagat
tctaatctta
gggattatac
tgtatccaca
cggtcagcca
accacttcta
aatcatgatg
ttgcatttaa
tgtttggtga
gtgagctcct
taaaaaaaaa
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagatctct

ggtgtgtaca
gtcacctgga
agaggggctg
tttagcttgg
gagtggttgt
ttgtatcatc
tcgccacatt
aactacaccg
cacgacgggg
gtttttgtgg
gtagatcatt
ccggcgacta
cgacaaatac
gctggtctat
aggcctattt
gcggttttct
gtttagcagg
aaaaaaaaag
ggcaataaag
ttctgttgaa
gatgggtttt
tatagcgcge

agagtctcaa

Trinh ty nhédn tao

32205

tttggaacat
aaggggatga
agtttcatat
caatgcatct
atgtccccat
ccaacgcacc
tagcccagcg
catattgtct
gcaccacgtt
tgtattttaa
ttgtaaacgc
Cctaaacccaa
tgtcaattta
ctttatggat
tctttagttt
gtgctcagag
tcgtcectte
accgggaatt
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

gcttggcgeg

gcgcggcetcce
aaaaacaaga
gtggaattac
tcagtataag
cgatcctaca
ccaatgcecctc
tgttgcaagc
gggaatatct
aaagtttgta
cgggcatgtt
aattgaagag
ggaaattacc
ttcaacagtg
gtgctccaat
gaatttactg
tgtgtttatt
agcaaggaca
cgatatcaag
ttgaatcctg
catgtaataa
gtcccgcaat
aaattatcgc

ccC

gatggtacgt
aaccctacgce
cactcgcatg
atacatgaag
tgtcaaccaa
tctcatatga
acagtgtatc
catatggagc
gatacacccg
gaagccgtag
cgtggatttc
cccgtaaacc
gcgagttccc
ggatcgttac
ttattcggtg
ttatgtaatt
caaaaagatt
cttatcgacc
ttgccggtct
ttaacatgta

tatacattta

gcgcggtgte

Amino acid sequence of VZV gE- A/Indonesia/5/2005 H5 TM+CY

Met Gly Thr Val Asn Lys Pro Val Val Gly Val Leu Met Gly Phe Gly

1

5

10

15

Ile Ile Thr Gly Thr Leu Arg Ile Thr Asn Pro Val Arg Ala Ser Val

20

25

-137-

30

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3522



Leu

Ser

Val

65

Tyr

Glu

Arg

Asp

Lys

145

Asp

Glu

Gly

Thr

Thr

225

Lys

Glu

Glu

Arg

Val

50

Asn

Ile

His

Leu

Thr

130

Ile

Leu

Glu

Val

Gly

210

Cys

Glu

Ala

Leu

Tyr

Tyr

Arg

Trp

His

Met

115

Gly

Val

Asn

Asn

Arg

195

Asp

Phe

Asp

Asp

Glu
275

Asp

Glu

Gly

Pro

Gly

100

Gln

Ile

Asn

Pro

His

180

Tyr

Ala

Gln

Gln

Gln

260

Leu

Asp

Pro

Glu

Arg

85

Val

Pro

His

Val

Lys

165

Pro

Thr

Ala

Asp

Leu

245

Pro

Asp

Phe

Tyr

Ser

70

Asn

Tyr

Thr

Val

Asp

150

Pro

Phe

Glu

Pro

Val

230

Ala

Trp

Pro

His

Tyr

55

Ser

Asp

Asn

Gln

Ile

135

Gln

Gln

Thr

Thr

Ala

215

Val

Glu

Ile

Pro

Thr

40

His

Arg

Tyr

Gln

Met

120

Pro

Arg

Gly

Leu

Trp

200

Ile

Val

Ile

Val

Glu
280

32205

Asp

Ser

Lys

Asp

Gly

105

Ser

Thr

Gln

Gln

Arg

185

Ser

Gln

Asp

Ser

Val

265

Ile

Glu

Asp

Ala

Gly

90

Arg

Ala

Leu

Tyr

Arg

170

Ala

Phe

His

Val

Tyr

250

Asn

Glu

-138-

Asp

His

Tyr

75

Phe

Gly

Gln

Asn

Gly

155

Leu

Pro

Leu

Ile

Asp

235

Arg

Thr

Pro

Lys

Ala

60

Asp

Leu

Ile

Glu

Gly

140

Asp

Ile

Ile

Pro

Cys

220

Cys

Phe

Ser

Gly

Leu

45

Glu

His

Glu

Asp

Asp

125

Asp

Val

Glu

Gln

Ser

205

Leu

Ala

Gln

Thr

Val
285

Asp

Ser

Asn

Asn

Ser

110

Leu

Asp

Phe

Val

Arg

190

Leu

Lys

Glu

Gly

Leu

270

Leu

Thr

Ser

Ser

Ala

95

Gly

Gly

Arg

Lys

Ser

175

Ile

Thr

His

Asn

Lys

255

Phe

Lys

Asn

Trp

Pro

80

His

Glu

Asp

His

Gly

160

Val

Tyr

Cys

Thr

Thr

240

Lys

Asp

Val



Leu

Gly

305

Gly

Arg

Val

Glu

Pro

385

Asn

Ser

Glu

Glu

Phe

465

Tyr

Val

Ala

Asn

Arg

290

Ser

Asp

Gly

Gly

Ala

370

Thr

Ala

Pro

His

Pro

450

Val

Phe

Asp

Gly

Pro
530

Thr

Asp

Glu

Ala

Asp

355

Pro

Cys

Pro

His

Ala

435

Ser

Asp

Asn

His

Gln

515

Gly

Glu

Gly

Lys

Glu

340

Thr

Phe

Gln

Gln

Leu

420

Asp

Phe

Thr

Gly

Phe

500

Pro

Thr

Lys

Thr

Thr

325

Phe

Phe

Asp

Pro

Cys

405

Ala

Asn

Gly

Pro

His

485

Val

Pro

Ser

Gln

Ser

310

Arg

His

Ser

Leu

Met

390

Leu

Gln

Tyr

Leu

Glu

470

Val

Asn

Ala

Pro

Tyr

295

Thr

Asn

Met

Leu

Leu

375

Arg

Ser

Arg

Thr

Ile

455

Ser

Glu

Ala

Thr

Leu
535

Leu

Tyr

Pro

Trp

Ala

360

Leu

Leu

His

Val

Ala

440

Leu

Leu

Ala

Ile

Thr

520

Leu

32205

Gly

Ala

Thr

Asn

345

Met

Glu

Tyr

Met

Ala

425

Tyr

His

Ser

Val

Glu

505

Lys

Arg

Val

Thr

Pro

330

Tyr

His

Trp

Ser

Asn

410

Ser

Cys

Asp

Gly

Ala

490

Glu

Pro

Gln

-139-

Tyr

Phe

315

Ala

His

Leu

Leu

Thr

395

Ser

Thr

Leu

Gly

Leu

475

Tyr

Arg

Lys

Ile

Ile

300

Leu

Val

Ser

Gln

Tyr

380

Cys

Gly

Val

Gly

Gly

460

Tyr

Thr

Gly

Glu

Leu
540

Trp

Val

Thr

His

Tyr

365

Val

Leu

Cys

Tyr

Ile

445

Thr

Val

Val

Phe

Ile

525

Ser

Asn

Thr

Pro

Val

350

Lys

Pro

Tyr

Thr

Gln

430

Ser

Thr

Phe

Val

Pro

510

Thr

Ile

Met

Trp

Gln

335

Phe

Ile

Ile

His

Phe

415

Asn

His

Leu

Val

Ser

495

Pro

Pro

Tyr

Arg

Lys

320

Pro

Ser

His

Asp

Pro

400

Thr

Cys

Met

Lys

Val

480

Thr

Thr

Val

Ser



Thr Val Ala Ser

545

Leu Trp Met Cys

550

565
<210> 26
<211> 50
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> IF-wtSp-SARSgS.c

<400> 26

32205

555

570

tgcccaaatt tgtcgggccc atgtttattt tcttattatt tcttactcte

<210> 27
<211> 45
<212> ADN
<213>
<220>
<223>
<400> 27

Trinh ty nhé&n tao

IF-H5TM+SARSgS.r

aattgacagt atttgaggcc atttaatata ttgctcatat tttcc

<210> 28
<211> 3768
<212> ADN
<213>
<220>
<223>

Genebank

Trinh ty nhé&n tao

synthesized SARS gS gene

accession number AY278741.1)

<400> 28
atgtttattt

acttttgatg
tactatcctg
ccattttatt
atacctttta
tgggtttttg
actaatgttg
tctaaaccca
ttcgagtaca

cacttacgag

tcttattatt
atgttcaagc
atgaaatttt
ctaatgttac
aggatggtat
gttctaccat
ttatacgagc
tgggtacaca
tatctgatgc

agtttgtgtt

tcttactctc
tcctaattac
tagatcagac
agggtttcat
ttattttgct
gaacaacaag
atgtaacttt
gacacatact
cttttcgett

taaaaataaa

actagtggta
actcaacata
actctttatt
actattaatc
gccacagaga
tcacagtcgg
gaattgtgtg
atgatattcg
gatgtttcag

gatgggtttc

-140-

gtgaccttga
cttcatctat
taactcagga
atacgtttgg
aatcaaatgt
tgattattat
acaacccttt
ataatgcatt
aaaagtcagg

tctatgttta

Ser Leu Ala Leu Ala Ile Met Met Ala Gly Leu Ser

560

Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys Ile

575

(corresponding to nt 21492-25259 from

ccggtgcacc
gaggggggtt
tttatttctt
caaccctgtc
tgtccgtggt
taacaattct
ctttgctgtt
taattgcact
taattttaaa

taagggctat

50

45

60

120

180

240

300

360

420

480

540

600



caacctatag
aagttgcctc
gctcaagaca
acatttatgc
aatccacttg
cagacctcta
aacttgtgtc
gagagaaaaa
ttttcaacct
aatgtctatg
caaactggtg
cttgcttgga
aggtatctta
tccecctgatg
tatggttttt
tttgaacttt
aagaaccagt
tcttcaaaga
tccgttcgag
gtaagtgtaa
gttaactgca
atatattcta
catgtcgaca
catacagttt
ttaggtgctg
tcaattagca
aatatgtaca
ttttgcacac
cgtgaagtgt
ggttttaatt
gaggacttgc

gaatgcctag

atgtagttcg
ttggtattaa
tttggggcac
tcaagtatga
ctgaactcaa
atttcagggt
cttttggaga
aaatttctaa
ttaagtgcta
cagattcttt
ttattgctga
atactaggaa
gacatggcaa
gcaaaccttg
acaccactac
taaatgcacc

gtgtcaattt

‘gatttcaacc

atcctaaaac
ttacacctgg
ctgatgtttc
ctggaaacaa
cttcttatga
ctttattacg
atagttcaat
ttactacaga
tctgcggaga
aactaaatcg
tcgctcaagt
tttcacaaat
tctttaataa

gtgatattaa

tgatctacct
cattacaaat
gtcagctgca
tgaaaatggt
atgctctgtt
tgttccctceca
ggtttttaat
ttgtgttgcect
tggcgtttct
tgtagtcaag
ttataattat
cattgatgct
gcttaggccc
caccccacct
tggcattggce
ggccacggtt
taattttaat
atttcaacaa
atctgaaata
aacaaatgct
tacagcaatt
tgtattccag
gtgcgacatt
tagtactagc
tgcttactct
agtaatgcct
ttctactgaa
tgcactctca
caaacaaatg
attacctgac
ggtgacactc

tgctagagat

32205

tctggtttta
tttagagcca
gcctattttg
acaatcacag
aagagctttg
ggagatgttg
gctactaaat
gattactctg
gccactaagt
ggagatgatg
aaattgccag
acttcaactg
tttgagagag
gctcttaatt
taccaacctt
tgtggaccaa
ggactcactg
tttggccgtg
ttagacattt
tcatctgaag
catgcagatc
actcaagcag
cctattggag
caaaaatcta
aataacacca
gtttctatgg
tgtgctaatt
ggtattgctg
tacaaaaccc
cctctaaagc
gctgatgctg

ctcatttgtg

-141-

acactttgaa
ttcttacagce
ttggctattt
atgctgttga
agattgacaa
tgagattccc
tcccettetgt
tgctctacaa
tgaatgatct
taagacaaat
atgatttcat
gtaattataa
acatatctaa
gttattggcc
acagagttgt
aattatccac
gtactggtgt
atgtttctga
caccttgctc
ttgctgttct
aactcacacc
gctgtcttat
ctggcatttg
ttgtggctta
ttgctatacc
ctaaaacctc
tgcttctcca
ctgaacagga
caactttgaa
caactaagag
gcttcatgaa

cgcagaagtt

acctattttt
cttttcacct
aaagccaact
ttgttctcaa
aggaatttac
taatattaca
ctatgcatgg
ctcaacattt
ttgcttctcc
agcgccagga
gggttgtgtc
ttataaatat
tgtgccttte
attaaatgat
agtactttct
tgaccttatt
gttaactcct
tttcactgat
ttttgggggt
atatcaagat
agcttggcgce
aggagctgag
tgctagttac
tactatgtct
tactaacttt
cgtagattgt
atatggtagc
tcgcaacaca
atattttggt
gtcttttatt
gcaatatggc

caatggactt

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



acagtgttgce
agtggtactg
gctatgcaaa
aaccaaaaac
acaacaacat
ttaaacacac
gatatccttt
ggcagacttc
agggcttctg
agagttgact
ggtgttgtct
ccagcaattt
ggcacttctt
aatacatttg
gatcctctge
catacatcac
attcaaaaag
gaccttcaag
ggcttcattg
agttgttgca
gatgactctg
<210>
<211>

<212>
<213>

29
43
ADN

<220>
<223> SARS

<400> 29

cacctctgct
ccactgctgg
tggcatatag
aaatcgccaa
caactgcatt
ttgttaaaca
cgcgacttga
aaagccttca
ctaatcttgc
tttgtggaaa
tcctacatgt
gtcatgaagg
ggtttattac
tctcaggaaa
aacctgagct
cagatgttga
aaattgaccg
aattgggaaa
ctggactaat
gttgcctcaa

agccagttct

gS+H5TM. ¢

cactgatgat
atggacattt
gttcaatggc
ccaatttaac
gggcaagctg
acttagctct
taaagtcgag
aacctatgta
tgctactaaa
gggctaccac
cacgtatgtg
caaagcatac
acagaggaac
ttgtgatgtc
cgactcattc
tcttggcgac
cctcaatgag
atatgagcaa
tgccatcgtc
gggtgcatgce

caagggtgtc

Trinh ty nhan tao

32205

atgattgctg
ggtgctggcg
attggagtta
aaggcgatta
caagacgttg
aattttggtg
gcggaggtac
acacaacaac
atgtctgagt
cttatgtcct
ccatcccagg
ttccctegtg
ttcttttctce
gttattggca
aaagaagagc
atttcaggca
gtcgctaaaa
tatattaaat
atggttacaa
tcttgtggtt

aaattacatt

cctacactgce
ctgctcttca
cccaaaatgt
gtcaaattca
ttaaccagaa
caatttcaag
aaattgacag
taatcagggc
gtgttcttgg
tcccacaagc
agaggaactt
aaggtgtttt
cacaaataat
tcattaacaa
tggacaagta
ttaacgcttc
atttaaatga
ggccttggta
tcttgctttg
cttgctgcaa

acacataa

atatattaaa tggcctcaaa tactgtcaat ttattcaaca gtg

<210> 30
<211> 5496
<212> ADN
<213>

<220>

<223>

Trinh ty nhdn tao

Caset bidu hién sé 916

-142-

tgctctagtt
aatacctttt
tctctatgag
agaatcactt
tgctcaagca
tgtgctaaat
gttaattaca
tgctgaaatc
acaatcaaaa
agccccgeat
caccacagcg
tgtgtttaat
tactacagac
cacagtttat
cttcaaaaat
tgtcgtcaac
atcactcatt
tgtttggctc
ttgcatgact

gtttgatgag

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3768

43



<400> 30
ttaattaagt

ctccaaaaat
aagggtaata
gaagatagtg
catcgttgaa
catcgtggaa
catggtggag
ccaaagggca
ttgcccagcet
atgccatcat
caaagatgga
ttcaaagcaa
ctatccttcg
aaatcttaat
aactctctct
tcaacgttgt
caaagatctc
cttgtcggtg
ttacttgtta
ggtattgttg
gtattttctt
ttctgtatat
tcactagtgg
acactcaaca
acactcttta
atactattaa
ctgccacaga
agtcacagtc
ttgaattgtg
ctatgatatt
ttgatgtttc

aagatgggtt

cgacaagctt
atcaaagata
tccggaaacc
gaaaaggaag
gatgcctctg
aaagaagacg
cacgacacac
attgagactt
atctgtcact
tgcgataaag
cccccacccea
gtggattgat
caagaccctt
aggttttgat
catctctctt
cagatcgtgce
tttgtggaca
tggtcttggg
cgattctgcet
cctgtacttc
tgaaacagag
tctgcccaaa
tagtgacctt
tacttcatct
tttaactcag
tcatacgttt
gaaatcaaat
ggtgattatt
tgacaaccct
cgataatgca
agaaaagtca

tctctatgtt

gcatgccggt
cagtctcaga
tcctcecggatt
gtggctccta
ccgacagtgg
ttccaaccac
ttgtctactc
ttcaacaaag
ttattgtgaa
gaaaggccat
cgaggagcat
gtgatatctc
cctctatata
aaaagcgaac
aaagcaaact
ttcggcacca
cgtagtgcgg
aaaagaaagc
gactttcggc
tttcttcttc
ttttcccgtg
tttgtcgggce
gaccggtgca
atgagggggg
gatttatttc
ggcaaccctg
gttgtccgtg
attaacaatt
ttctttgctg
tttaattgca
ggtaatttta

tataagggct

32205

caacatggtg
agaccaaagg
ccattgccca
caaatgccat
tcccaaagat
gtcttcaaag
caaaaatatc
ggtaatatcc
gatagtggaa
cgttgaagat
cgtggaaaaa
cactgacgta
aggaagttca
gtggggaaac
tctctettgt
gtacaacgtt
cgccattaaa
ttgctggagg
gggtgcaata
ttcttgctga
gttttcgaac
ccatgtttat
ccacttttga
tttactatcc
ttccatttta
tcataccttt
gttgggtttt
ctactaatgt
tttctaaacc
ctttcgagta
aacacttacg

atcaacctat

-143-

gagcacgaca
gcaattgaga

gctatctgtc

cattgcgata

ggacccccac
caagtggatt
aaagatacag
ggaaacctcc
aaggaaggtg
gcctctgecg
gaagacgttc
agggatgacg
tttcatttgg
ccgaaccaaa
ctttcttgceg
ttctttcact
taacgtgtac
ctgctgttca
tctctacttc
ttggttctat
ttggagaaag
tttcttatta
tgatgttcaa
tgatgaaatt
ttctaatgtt
taaggatggt
tggttctacc
tgttatacga
catgggtaca
catatctgat
agagtttgtg

agatgtagtt

cacttgtcta
cttttcaaca
actttattgt
aaggaaaggc
ccacgaggag
gatgtgataa
tctcagaaga
tcggattcca
gctcctacaa
acagtggtcc
caaccacgtc
cacaatccca
agaggtatta
ccttcttcta
tgagcgatct
gaagcgaaat
ttgtcctatt
gccccataca
tgcttgacga
aagaaatcta
attgttaagc
tttcttactc
gctcctaatt
tttagatcag
acagggtttc
atttattttg
atgaacaaca
gcatgtaact
cagacacata
gccttttege
tttaaaaata

cgtgatctac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



cttctggttt
attttagagc
cagcctattt
gtacaatcac
ttaagagctt
caggagatgt
atgctactaa
ctgattactc
ctgccactaa
agggagatga
ataaattgcc
ctacttcaac
cctttgagag
ctgctcttaa
gctaccaacc
tttgtggacc
atggactcac
aatttggccg
tattagacat
cttcatctga
ttcatgcaga
agactcaagc
ttcctattgg
gccaaaaatc
ctaataacac
ctgtttctat
aatgtgctaa
caggtattgc
tgtacaaaac
accctctaaa
tcgctgatge

atctcatttg

taacactttg
cattcttaca
tgttggctat
agatgctgtt
tgagattgac
tgtgagattc
attcccttcect
tgtgctctac
gttgaatgat
tgtaagacaa
agatgatttc
tggtaattat
agacatatct
ttgttattgg
ttacagagtt
aaaattatcc
tggtactggt
tgatgtttct
ttcaccttgc
agttgctgtt
tcaactcaca
aggctgtctt
agctggcatt
tattgtggct
cattgctata
ggctaaaacc
tttgcttcte
tgctgaacag
cccaactttg
gccaactaag
tggcttcatg

tgcgcagaag

aaacctattt
gccttttcac
ttaaagccaa
gattgttctc
aaaggaattt
cctaatatta
gtctatgcat
aactcaacat
ctttgcttct
atagcgccag
atgggttgtg
aattataaat
aatgtgcctt
ccattaaatg
gtagtacttt
actgacctta
gtgttaactc
gatttcactg
tcttttgggg
ctatatcaag
ccagcttggc
ataggagctg
tgtgctagtt
tatactatgt
cctactaact
tccgtagatt
caatatggta
gatcgcaaca
aaatattttg
aggtctttta
aagcaatatg

ttcaatggac

32205

ttaagttgcc
ctgctcaaga
ctacatttat
aaaatccact
accagacctc
caaacttgtg
gggagagaaa
ttttttcaac
ccaatgtcta
gacaaactgg
tccttgettg
ataggtatct
tctcecectga
attatggttt
cttttgaact
ttaagaacca
cttcttcaaa
attccgttcg
gtgtaagtgt
atgttaactg
gcatatattc
agcatgtcga
accatacagt
ctttaggtgc
tttcaattag
gtaatatgta
gcttttgcac
cacgtgaagt
gtggttttaa
ttgaggactt
gcgaatgcct

ttacagtgtt
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tcttggtatt
catttggggc
gctcaagtat
tgctgaactc
taatttcagg
tccttttgga
aaaaatttct
ctttaagtgc
tgcagattct
tgttattgct
gaatactagg
tagacatggc
tggcaaacct
ttacaccact
tttaaatgca
gtgtgtcaat
gagatttcaa
agatcctaaa
aattacacct
cactgatgtt
tactggaaac
cacttcttat
ttctttatta
tgatagttca
cattactaca
catctgcgga
acaactaaat
gttcgctcaa
tttttcacaa
gctctttaat
aggtgatatt

gccacctctg

aacattacaa
acgtcagctg
gatgaaaatg
aaatgctctg
gttgttccct
gaggttttta
aattgtgttg
tatggcgttt
tttgtagtca
gattataatt
aacattgatg
aagcttaggc
tgcaccccac
actggcattg
ccggccacgg
tttaatttta
ccatttcaac
acatctgaaa
ggaacaaatg
tctacagcaa
aatgtattcc
gagtgcgaca
cgtagtacta
attgcttact
gaagtaatgc
gattctactg
cgtgcactct
gtcaaacaaa
atattacctg
aaggtgacac
aatgctagag

ctcactgatg

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



atatgattgc
ttggtgctgg
gcattggagt
acaaggcgat
tgcaagacgt
ctaattttgg
aggcggaggt
taacacaaca
aaatgtctga
accttatgtc
tgccatccca
acttccctcg
acttcttttc
tcgttattgg
tcaaagaaga
acatttcagg
aggtcgctaa
aatatattaa
tggcaatcat
gaatttgcat
tctatgtttg
ctttgtgagc
ttattaaaaa
tcgttcaaac
gattatcata
gacgttattt
gatagaaaac
gttactagat
<210> 31

<211>

<212>
<213>

PRT

<220>

1233

tgcctacact
cgctgctctt
tacccaaaat
tagtcaaatt
tgttaaccag
tgcaatttca
acaaattgac
actaatcagg
gtgtgttett
cttcccacaa
ggagaggaac
tgaaggtgtt
tccacaaata
catcattaac
gctggacaag
cattaacgct
aaatttaaat
atggcctcaa
gatggctggt
ttaaaggcct
gtgagcggtt
tcctgtttag
aaaaaaaaaa
atttggcaat
taatttctgt
atgagatggg
aaaatatagc

ctctagagtc

gctgctctag
caaatacctt
gttctctatg
caagaatcac
aatgctcaag
agtgtgctaa
aggttaatta
gctgctgaaa
ggacaatcaa
gcagccccgce
ttcaccacag
tttgtgttta
attactacag
aacacagttt
tacttcaaaa
tctgtcgtca
gaatcactca
atactgtcaa
ctatctttat
attttcttta
ttctgtgcte
caggtcgtcc
aaagaccggg
aaagtttctt
tgaattacgt
tttttatgat
gcgcaaacta

tcaagcttgg

Trinh ty nhd&n tao

32205

ttagtggtac
ttgctatgca
agaaccaaaa
ttacaacaac
cattaaacac
atgatatcct
caggcagact
tcagggcttc
aaagagttga
atggtgttgt
cgccagcaat
atggcacttc
acaatacatt
atgatcctct
atcatacatc
acattcaaaa
ttgaccttca
tttattcaac
ggatgtgctc
gtttgaattt
agagtgtgtt
cttcagcaag
aattcgatat
aagattgaat
taagcatgta
tagagtcccg
ggataaatta

cgcgcec

-145-

tgccactgct
aatggcatat
acaaatcgcc
atcaactgca
acttgttaaa
ttcgcgactt
tcaaagcctt
tgctaatctt
cttttgtgga
cttcctacat
ttgtcatgaa
ttggtttatt
tgtctcagga
gcaacctgag
accagatgtt
agaaattgac
agaattggga
agtggcgagt
caatggatcg
actgttattc
tattttatgt
gacacaaaaa
caagcttatc
cctgttgecg
ataattaaca

caattataca

tcgcgcgcegyg

ggatggacat
aggttcaatg
aaccaattta
ttgggcaagc
caacttagct
gataaagtcg
caaacctatg
gctgctacta
aagggctacc
gtcacgtatg
ggcaaagcat
acacagagga
aattgtgatg
ctcgactcat
gatcttggcg
cgcctcaatg
aaatatgagc
tccctagcecac
ttacaatgca
ggtgtgcatt
aatttaattt
gattttaatt
gacctgcaga
gtcttgcgat
tgtaatgcat
tttaatacgce

tgtcatctat

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5496



32205

<223> Trinh tu axit amin ctna SARS gS- A/Indonesia/5/2005 H5 TM+CY
<400> 31
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu

1 5 10 15

Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
20 25 30

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
35 40 45

Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
50 55 60

Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
65 70 75 80

Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
85 90 95

Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
100 105 110

Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
115 120 125

Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
130 135 140

Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
145 150 155 160

Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 170 175

Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 190

Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
195 200 205

Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220

Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
225 230 235 240

-146-



Ala

Leu

Thr

Ser

Phe

305

Asn

Val

Ser

Val

Asp

385

Gln

Met

Thr

Arg

Lys

465

Tyr

Gln

Lys

Asp

Val

290

Arg

Leu

Tyr

Val

Ser

370

Ser

Thr

Gly

Gly

Pro

450

Pro

Gly

Asp

Pro

Ala

275

Lys

Val

Cys

Ala

Leu

355

Ala

Phe

Cys

Asn

435

Phe

Cys

Phe

Ile

Thr

260

Val

Ser

Val

Pro

Trp

340

Tyr

Thr

Val

Val

Val

420

Tyr

Glu

Thr

Tyr

Trp

245

Thr

Asp

Phe

Pro

Phe

325

Glu

Asn

Lys

Val

Ile

405

Leu

Asn

Arg

Pro

Thr
485

Gly

Phe

Cys

Glu

Ser

310

Gly

Arg

Ser

Leu

Lys

390

Ala

Ala

Tyr

Asp

Pro

470

Thr

Thr

Met

Ser

Ile

295

Gly

Glu

Lys

Thr

Asn

375

Gly

Asp

Trp

Lys

Ile

455

Ala

Thr

Ser

Leu

Gln

280

Asp

Asp

Val

Lys

Phe

360

Asp

Asp

Tyr

Asn

Tyr

440

Ser

Leu

Gly

32205

Ala

Lys

265

Asn

Lys

Val

Phe

Ile

345

Phe

Leu

Asp

Asn

Thr

425

Arg

Asn

Asn

Ile

Ala

250

Tyr

Pro

Gly

Val

Asn

330

Ser

Ser

Cys

Val

Tyr

410

Arg

Tyr

Val

Cys

Gly
490
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Ala

Asp

Leu

Ile

Arg

315

Ala

Asn

Thr

Phe

Arg

395

Lys

Asn

Leu

Pro

Tyr

475

Tyr

Tyr

Glu

Ala

Tyr

300

Phe

Thr

Cys

Phe

Ser

380

Gln

Leu

Ile

Arg

Phe

460

Trp

Gln

Phe

Asn

Glu

285

Gln

Pro

Lys

Val

Lys

365

Asn

Ile

Pro

Asp

His

445

Ser

Pro

Pro

Val

Gly

270

Leu

Thr

Asn

Phe

Ala

350

Cys

Val

Ala

Asp

Ala

430

Gly

Pro

Leu

Tyr

Gly

255

Thr

Lys

Ser

Ile

Pro

335

Asp

Tyr

Tyr

Pro

Asp

415

Thr

Lys

Asp

Asn

Arg
495

Tyr

Ile

Cys

Asn

Thr

320

Ser

Tyr

Gly

Ala

Gly

400

Phe

Ser

Leu

Gly

Asp

480

Val



Val

Pro

Phe

Phe

545

Ser

Ser

Glu

Ala

Gly

625

His

Cys

Ser

Tyr

Thr

705

Asn

Gln

Val

Lys

Asn

530

Gln

Val

Phe

Val

Ile

610

Asn

Val

Ala

Ile

Ser

690

Thr

Met

Tyr

Leu

Leu

515

Gly

Pro

Arg

Gly

Ala

595

His

Asn

Asp

Ser

Val

675

Asn

Glu

Tyr

Gly

Ser

500

Ser

Leu

Phe

Asp

Gly

580

Val

Ala

Val

Thr

Tyr

660

Ala

Asn

Val

Ile

Ser
740

Phe

Thr

Thr

Gln

Pro

565

Val

Leu

Asp

Phe

Ser

645

His

Tyr

Thr

Met

Cys

725

Phe

Glu

Asp

Gly

Gln

550

Lys

Ser

Tyr

Gln

Gln

630

Tyr

Thr

Thr

Ile

Pro

710

Gly

Cys

Leu

Leu

Thr

535

Phe

Thr

Val

Gln

Leu

615

Thr

Glu

Val

Met

Ala

695

Val

Asp

Thr

Leu

Ile

520

Gly

Gly

Ser

Ile

Asp

600

Thr

Gln

Cys

Ser

Ser

680

Ile

Ser

Ser

Gln

32205

Asn

505

Lys

Val

Arg

Glu

Thr

585

Val

Pro

Ala

Asp

Leu

665

Leu

Pro

Met

Thr

Leu
745

Ala

Asn

Leu

Asp

Ile

570

Pro

Asn

Ala

Gly

Ile

650

Leu

Gly

Thr

Ala

Glu

730

Asn

-148-

Pro

Gln

Thr

Val

555

Leu

Gly

Cys

Trp

Cys

635

Pro

Arg

Ala

Asn

Lys

715

Cys

Arg

Ala

Cys

Pro

540

Ser

Asp

Thr

Thr

Arg

620

Leu

Ile

Ser

Asp

Phe

700

Thr

Ala

Ala

Thr

Val

525

Ser

Asp

Ile

Asn

Asp

605

Ile

Ile

Gly

Thr

Ser

685

Ser

Ser

Asn

Leu

Val

510

Asn

Ser

Phe

Ser

Ala

590

Val

Tyr

Gly

Ala

Ser

670

Ser

Ile

Val

Leu

Ser
750

Cys

Phe

Lys

Thr

Pro

575

Ser

Ser

Ser

Ala

Gly

655

Gln

Ile

Ser

Asp

Leu

735

Gly

Gly

Asn

Arg

Asp

560

Cys

Ser

Thr

Thr

Glu

640

Ile

Lys

Ala

Ile

Cys

720

Leu

Ile



32205

Ala Ala Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
755 760 765

Gln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Asn Phe
770 775 780

Ser Gln Ile Leu Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser Phe Ile
785 790 795 800

Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met
805 810 815

Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Ile
820 825 830

Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr
835 840 845

Asp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly Thr Ala
850 855 860

Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile Pro Phe
865 870 875 880

Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr Gln Asn
885 890 895

Val Leu Tyr Glu Asn Gln Lys Gln Ile Ala Asn Gln Phe Asn Lys Ala
900 905 910

Ile Ser Gln Ile Gln Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Gly
915 920 925

Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu
930 935 940

Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn
945 950 955 960

Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln Ile Asp
965 970 975

Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val Thr Gln
980 985 990

Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu Ala Ala
995 1000 1005
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Thr

Phe

Pro

Glu

Ala

Trp

Thr

Ile

Ser

Pro

Val

Asn

Glu

Val

Leu

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

Lys
1010

Cys
1025

His
1040

Arg
1055

Tyr
1070

Phe
1085

Asp
1100

Ile
1115

Phe
1130

Asp
1145

Asn
1160

Leu
1175

Gln
1190

Ala
1205

Trp
1220

32

42
ADN
Trinh

Met

Gly

Gly

Asn

Phe

Ile

Asn

Asn

Lys

Val

Ile

Asn

Tyr

Ser

Met

Ser

Lys

Val

Phe

Pro

Thr

Thr

Asn

Glu

Asp

Gln

Glu

Ile

Ser

Cys

Glu

Gly

Val

Thr

Arg

Gln

Phe

Thr

Glu

Leu

Lys

Ser

Lys

Leu

Ser

tu nhan

Cys

Tyr

Phe

Thr

Glu

Arg

Val

Val

Leu

Gly

Glu

Leu

Trp

Ala

Asn

tao

Val
1015

His
1030

Leu
1045

Ala
1060

Gly
1075

Asn
1090

Ser
1105

Tyr
1120

Asp
1135

Asp
1150

Ile
1165

Ile
1180

Pro
1195

Leu
1210

Gly
1225

Leu

Leu

His

Pro

Val

Phe

Gly

Asp

Lys

Ile

Asp

Asp

Gln

Ala

Ser

32205

Gly

Met

Val

Ala

Phe

Phe

Asn

Pro

Tyr

Ser

Arg

Leu

Ile

Ile

Leu

Gln

Ser

Thr

Ile

Val

Ser

Cys

Leu

Phe

Gly

Leu

Gln

Leu

Met

Gln

-150-

Ser

Phe

Tyr

Cys

Phe

Pro

Asp

Gln

Lys

Ile

Asn

Glu

Ser

Met

Cys

Lys
1020

Pro
1035

Val
1050

His
1065

Asn
1080

Gln
1095

Val
1110

Pro
1125

Asn
1140

Asn
1155

Glu
1170

Leu
1185

Ile
1200

Ala
1215

Arg
1230

Arg

Gln

Pro

Glu

Gly

Ile

Val

Glu

His

Ala

Val

Gly

Tyr

Gly

Ile

Val

Ala

Ser

Gly

Thr

Ile

Ile

Leu

Thr

Ser

Ala

Lys

Ser

Leu

Cys

Asp

Ala

Gln

Lys

Ser

Thr

Gly

Asp

Ser

Val

Lys

Tyr

Thr

Ser

Ile



<220>
<223>

<400> 32

IF-RabG-S2+4.c

32205

tctcagatct tcgccaaatt ccctatttac acgataccag ac

<210> 33
<211> 48
<212> ADN
<213>
<220>
<223>
<400> 33

RabG+H5TM.r

Trinh ty nhédn tao

ctgttgaata aattgacagt atttgatact tcccccagtt cgggagac

<210> 34
<211>
<212>
<213>

ADN

<220>

<223> Gen

1575

Rab G duoc

ngan hang gen

EF206707)

<400> 34
atggttcctc

ttcecctattt
ctcagctgcc
tcctacatgg
acaggcgttg
ttcaaaagaa
atggccggtg
cttcgaactg
ttggacccat
gtagcggtgt
aatccgagac
aaagggagtg
gcatgcaaac
gcgatgcaaa
gactttcgct

gagtgtctgg

aggctctcct
acacgatacc
caaacaattt
aacttaaagt
tgacggaggce
agcatttccg
accccagata
taaaaaccac
atgacagatc
cttctaccta
tagggatgtc
agacttgcgg
tcaagttatg
catcaaatga
cagacgaaat

atgcactaga

Trinh ty nhé&n tao

42

48

tdng hop (tuong tng véi nt 3317-4891 tu sb gia nhép

gtttgtaccc
agacaagctt
ggtagtggag
tggatacatc
tgaaacctac
cccaacacca
tgaagagtct
caaggagtct
ccttcactcg
ctgctccact
ttgtgacatt
ctttgtagat
tggagttcta
aaccaaatgg
tgagcacctt

gtccatcatg

cttctggttt
ggtccctgga
gacgaaggat
ttagccataa
actaacttcg
gatgcatgta
Cctacacaatc
ctcgttatca
agggtcttcc
aaccacgatt
tttaccaata
gaaagaggcc
ggacttagac
tgccctccecg
gttgtagagg

acaaccaagt

-151-

ttccattgtg
gcccgattga
gcaccaacct
aaatgaacgg
ttggttatgt
gagccgcgta
cgtaccctga
tatctccaag
ctagcgggaa
acaccatttg
gtagagggaa
tatataagtc
ttatggatgg
atcagttggt
agttggtcag

cagtgagttt

ttttgggaaa
catacatcac
gtcagggttc
gttcacttgc
cacaaccacg
caactggaag
ctaccgctgg
tgtggcagat
gtgctcagga
gatgcccgag
gagagcatcc
tttaaaagga
aacatgggtc
gaacctgcac
gaagagagag

cagacgtctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



agtcétttaa
ttgatggaag
aaagggtgtt
ggtataatat
cagcaacata
ccgtctaccg
gatgtgcaca
ttactgagtg
agaagagtca
tcagtcactc
gagaccagac
<210> 35

<211> 29

<212> ADN
<213>

<220>
<223>

<400> 35

gaaaacttgt
ccgatgctca
taagagttgg
taggacctga
tggagttgtt
ttttcaagga
atcaggtctc
caggggccct
atcgatcaga
cccaaagcgg

tgtga

IF-H5TM.c

ccctgggttt
ctacaagtca
ggggaggtgt
cggcaatgtc
ggaatcctcg
cggtgacgag
aggagttgac
gactgccttg
acctacgcaa

gaagatcata

Trinh tu nhé&n tao

caaatactgt caatttattc aacagtggc

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

36

ADN

<220>

<223> San

<400> 36
tggcaggata

gacgttttta
aataactcaa
aatattcacc
ataagaacaa
gttgttctct
aaaacataat
aaatatcatt
taaggatgac

aagaataaat

4899

phdm thiét

tattgtggtg
atgtactgaa
aaaccataaa
tactactgtt
gagtagtgat
cttttcattg
gtgagtatga
gaggaatttg
gcattagaga

tatttttaaa

Trinh tu nhdn tao

ké 141

taaacaaatt
ttaacgccga
agtttaagtt
ataaatcatt
attttgacaa
gtcaaaaaca
gagagaaagt
acaaaagcta
gatgtaccat

attaaaagtt

32205

ggaaaagcat
gtcagaactt
catcctcatg
ttaatcccag
gttatccccc
gctgaggatt
ttgggtctcc
atgttgataa
cacaatctca

tcttcatggg

gacgcttaga
atcccggget
agcaagtgtg
attaaacatt
caattttgtt
atagagagag
tgtacaaaag
cacaaataag
tagagaattt

gagtcatttg

-152-

ataccatatt
ggaatgagat
tgaacggggt
agatgcaatc
ttgtgcaccc
ttgttgaagt
cgaactgggg

ttttcctgat

gagggacagg

aatcacacaa

caacttaata
ggtatattta
tacattttta
agagtaaaga
gcaacatttg
aaaaaggaag
ttgtaccaaa
ggttaattgce
ttggcaagtc

attaaacatg

caacaagacc
cctcceccttceca
gtttttcaat
atccctecte
cctggcagac
tcaccttccc
gaagtatgta
gacatgttgt
gagggaggtg

gagtgggggt

acacattgcg
tatgttgtca
cttgaacaaa
aatatggatg
agaaaatttt
agggagaata
atagttgtac
tgtaaataaa
attaaaaaga

tgattattta

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1575

29

60

120

180

240

300

360

420

480

540

600



atgaattgat
taatttgaca
tatttcatag
gtatatttac
acatccaatc
ctgtggcaca
accaatccac
gattcccttce
aaaatggaac
gatggaggat
actgagtggc
aaggaaagct
gaagcttcac
tctcgatttt
agtatcaccg
tctaagcaag
tgccctgaag
ctcctattta
tcgttgttgt
ataagtggag
cgtacaattg
gtggttaata
tatcgaaatt
ttgataaatg
ccgccttcag
cgcgttggga
cgacacactt
tgagactttt
ctgtcacttt
cgataaagga
cccacccacg

ggattgatgt

gaaagagttg
tttgatcttt
atcaaataag
taaaaaatct
caaccaatca
tctacattat
atctttatca
aaacacatac
gagctataca
caggaggtac
ggctacataa
ggggtttcgg
tgcacagagt
tcggtttcga
tttctggagg
aactgctaca
gtactcaaac
taatatggtt
tatgaaatac
tcagaatcag
tcttatattt
tagctcaaat
cattaacaat
atagtacacc
tttgcaagct
attactagcg
gtctactcca
caacaaaggg
attgtgaaga
aaggccatcg
aggagcatcg

gataacatgg

gattaaagtt
tcctatatat
agaaataacg
aagccacgta
caacaatcct
ctaaatcaca
cccattctat
aaagagaaga
aggaaacgac
cacttctccc
cgatgagacg
gaaagttgta
ccttggatct
ccagatcgga
gtcgcgaact
gcttgcccca
cttcgaaaaa
tgttattgtt
tatttgtatg
aatgtttcct
gaacaactaa
atatggtcaa
caacttaacg
aattaggaag
gctctagccg
cgtgtcgaca
aaaatatcaa
taatatccgg
tagtggaaaa
ttgaagatgc
tggaaaaaga

tggagcacga

32205

gtattagtaa
tgccccatag
gtatattaat
ggaggataac
gatgagataa
cattcttcca
aaaaaatcac
gactaattaa
gctagggaac
ttcaaacttc
aattcgaatc
tttaagagat
tggacgggag
tgtacctata
cttcagcatc
atcgaagtgg
gaaagcgagt
aattttgttc
agatgaactg
ccataactaa
aattgaacat
gttcaataga
ttattaacta
gagcatgctc
tgtagccaat
agcttgcatg
agatacagtc
aaacctcctc
ggaaggtggce
ctctgccgac
agacgttcca

cacacttgtc

-153-

ttagaatttg
agtcagttaa
ccctccaaaa
aggatccccg
cccactttaa
cacatctgag
actttgtgag
ttaattaatc
aagctaacag
ctgacgaaag
aagataatcc
atctcagata
attcggttaa
gtattcggtt
tctgtgagat
aaagtaatgt
aagttaaaat
ttgtagaaga
gtgtaatgta
ctagacatga
cttttgccac
ttaataatgg
ctaattttat
gcctaggaga
acgcaaaccg
ccggtcaaca
tcagaagacc
ggattccatt
tcctacaaat
agtggtccca
accacgtctt

tactccaaaa

gtgtcaaatt
ctcattttta
aaaaaaaacg
taggaggata
gcccacgceat
ccacacaaaa
tctacacttt
atcttgagag
tgaacgttgg
tccgagttgg
ccttggttte
cgacaggacg
ctatgcagca
tcgaggagtt
ggcaattcgg
atcaagagga
gcttcttcgt
gcttaattaa
attcatttac
agacctgccg
aactttataa
aaatatcagt
atcatcccct
ttgtegttte
cctctccceceg
tggtggagca
aaagggcaat
gcccagcectat
gccatcattg
aagatggacc
caaagcaagt

atatcaaaga

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



tacagtctca
cctcctecgga
aggtggctcc
tgccgacagt
cgttccaacc
tgacgcacaa
tttggagagg
ccaaaccttc
ttgcgtgagce
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgett
tctataagaa
gaaagattgt
ttgcgatttt
gcaggctcct
gcccaaacta
gtgacagtga
ctgcagtctg
agcgagaccg
attgtgccca
gtcttcatct
acgtgtgttg
gatgatgtgg
ttccgectcag
tcgctcacca
atttactgtt
tgtttatttt
caaggacaca
atatcaagct

gaatcctgtt

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tcccactatc
tattaaaatc
ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
cggcttattg
cagccaaaac
actccatggt
cctggaactc
acctctacac
tcacctgcaa
gggattgtgg
tccccccaaa
tggtagacat
aggtgcacac
tcagtgaact
tcaccatcac
attcggtgtg
atgtaattta
aaaagatttt
tatcgacctyg

gccggtcttg

gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
cttcgcaaga
ttaataggtt
tctctecatcet
gttgtcagat
atctctttgt
cggtgtggtc
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc
ttttctcttc
gacaccccca
gaccctggga
tggatccctg
tctgagcagc
cgttgcccac
ttgtaagcct
gcccaaggat
cagcaaggat
agctcagacg
tcccatcatg
catcaccatc
catttctatg
atttctttgt
aattttatta
cagatcgttc

cgatgattat

32205

gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
cccttectcet
ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttq
ccaaatttgt
ttgtgttggt
tctgtctatc
tgcctggtca
tccagcggtg
tcagtgactg
ccggccagcea
tgcatatgta
gtgctcacca
gatcccgagg
caaccccggg
caccaggact
accattaaag
tttggtgagc
gagctcctgt
aaaaaaaaaa
aaacatttgg

catataattt

-154-

caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
atctccactg
atataaggaa
cgaacgtggg
aaacttctct
caccagtaca
tgcggcgcca
aaagcttgct
tcggcgggtyg
tcttecttett
ccgtggtttt
cgggcccatg
tccttetcag
cactggcccc
agggctattt
tgcacacctt
tcceccetecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagttcag
aggagcagtt
ggctcaatgg
gcctattttc
ggttttctgt
ttagcaggtc
aaaaaaagac
caataaagtt

ctgttgaatt

tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
acgtaaggga
gttcatttca
gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgcet
caatatctct
gctgattggt
cgaacttgga
gcgaaaaacg
atcttcgect
tggatctgct
ccctgagcca
cccagctgte
cacctggceccce
ggacaagaaa
agtatcatct
tcctaaggtce
ctggtttgta
caacagcact
caaggagcga
tttagtttga
gctcagagtyg
gtcccttcag
cgggaattcg
tcttaagatt

acgttaagca

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



tgtaataatt
cccgcaatta
attatcgcgce
cacgtgacta
tacccaactt
ggcccgcacce
cttgagcttg
gatatattgg
<210> 37

<211>

<212>
<213>

ADN
<220>
<223>

<400> 37
gtcaacatgg

gaagaccaaa
ttccattgcece
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctcett
cagtacaacg
ggcgccatta
gcttgctgga

gcgggtgcaa

3249

aacatgtaat
tacatttaat
gcggtgtcat
gtggcactgg
aatcgccttg
gatcgccctt
gatcagattg

cgggtaaacc

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctgce
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt

tatctctact

gcatgacgtt
acgcgataga
ctatgttact
ccgtegtttt
cagcacatcc
cccaacagtt
tcgtttceccg

taagagaaaa

Trinh ty nhdn tao

Caset bidu hién sé 1074

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattc
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata

tctgcttgac

32205

atttatgaga
aaacaaaata
agatctctag
acaacgtcgt
ccctttegece
gcgcagcectg
ccttcagttt

gagcgttta

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtcgg
cattacttgt

gaggtattgt

-155-

tgggttttta
tagcgcgcaa
agtctcaagc
gactgggaaa
agctggcgta
aatggcgaat

aaactatcag

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttyg
tacgattctg

tgcctgtact

tgattagagt
actaggataa
ttggcgcgcece
accctggegt
atagcgaaga
gctagagcag

tgtttgacag

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcecac
cacgtagtgc
ggaaaagaaa
ctgactttcg

tctttecttcet

4500

4560

4620

4680

4740

4800

4860

4899

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tcttcttget
tggttttcga
gcccatggcg
ttctcagatc
cccgattgac
caccaacctg
aatgaacggg
tggttatgtc
agccgcgtac
gtaccctgac
atctccaagt
tagcgggaag
caccatttgg
tagagggaag
atataagtct
tatggatgga
tcagttggtg
gttggtcagg
agtgagtttc
taccatattc
gaatgagatc
gaacggggtg
gatgcaatca
tgtgcacccc
tgttgaagtt
gaactggggg
ggcaatcatg
aatttgcatt
ctatgtttgg
tttgtgagct
tattaaaaaa

cgttcaaaca

gattggttct
acttggagaa
aaaaacgttg
ttcgccaaat
atacatcacc
tcagggttct
ttcacttgca
acaaccacgt
aactggaaga
taccgctggce
gtggcagatt
tgctcaggag
atgcccgaga
agagcatcca
ttaaaaggag
acatgggtcg
aacctgcacg
aagagagagg
agacgtctca
aacaagacct
ctcccttcaa
tttttcaatg
tcecectectece
ctggcagacc
caccttcccg
aagtatcaaa
atggctggtc
taaaggccta
tgagcggttt
cctgtttagce
aaaaaaaaaa

tttggcaata

ataagaaatc

agattgttaa

\cgattttcgg

tccctattta
tcagctgccc
cctacatgga
caggcgttgt
tcaaaagaaa
tggccggtga
ttcgaactgt
tggacccata
tagcggtgtc
atccgagact
aagggagtga
catgcaaact
cgatgcaaac
actttcgctc
agtgtctgga
gtcatttaag
tgatggaagc
aagggtgttt
gtataatatt
agcaacatat
cgtctaccgt
atgtgcacaa
tactgtcaat
tatctttatg
ttttctttag
tctgtgctca
aggtcgtccc
aagaccggga

aagtttctta

32205

tagtattttc
gcttctgtat
cttattgttt
cacgatacca
aaacaatttg
acttaaagtt
gacggaggct
gcatttccgce
ccccagatat
aaaaaccacc
tgacagatcc
ttctacctac
agggatgtct
gacttgcggc
caagttatgt
atcaaatgaa
agacgaaatt
tgcactagag
aaaacttgtc
cgatgctcac
aagagttggg
aggacctgac
ggagttgttg
tttcaaggac
tcaggtctca
ttattcaaca
gatgtgctcc
tttgaattta
gagtgtgttt
ttcagcaagg
attcgatatc

agattgaatc

-156-

tttgaaacag
attctgccca
tctcecttecttg
gacaagcttg
gtagtggagg
ggatacatct
gaaacctaca
ccaacaccag
gaagagtctc
aaggagtctc
cttcactcga
tgctccacta
tgtgacattt
tttgtagatg
ggagttctag
accaaatggt
gagcaccttg
tccatcatga
cctgggtttg
tacaagtcag
gggaggtgtc
ggcaatgtct
gaatcctcgg
ggtgacgagg
ggagttgact
gtggcgagtt
aatggatcgt
ctgttattcg
attttatgta
acacaaaaag
aagcttatcg

ctgttgccgg

agttttcccg
aatttgtcgg
tgttggttcc
gtccctggag
acgaaggatg
tagccataaa
ctaacttcgt
atgcatgtag
tacacaatcc
tcgttatcat
gggtcttccc
accacgatta
ttaccaatag
aaagaggcct
gacttagact
gccctccecga
ttgtagagga
caaccaagtc
gaaaagcata
tcagaacttg
atcctcatgt
taatcccaga
ttatccccct
ctgaggattt
tgggtctcce
ccctagcact
tacaatgcag
gtgtgcattt
atttaatttc
attttaattt
acctgcagat

tcttgcgatg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



attatcatat aatttctgtt gaattacgtt aagcatgtaa taattaacat gtaatgcatg
acgttattta tgagatgggt ttttatgatt agagtcccgc aattatacat ttaatacgcg

atagaaaaca aaatatagcg cgcaaactag gataaattat cgcgcgcggt gtcatctatg

ttactagat

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

<220>
<223>

<400>
Met Ala

1

Leu Val

Asp Lys

Pro Asn
50

Phe Ser
65

Asn Gly

Asn Phe

Pro Thr

Asp Pro
130

Trp Leu
145

Pro Ser

Val Phe

38
502
PRT
Trinh tu

Trinh tu
38

Lys Asn

Pro Ser
20

Leu Gly

35

Asn Leu

Tyr Met

Phe Thr

Val Gly
100

Pro Asp

115

Arg Tyr

Arg Thr

Val Ala

Pro Ser

32205

nhan tao

axit amin cua PDISP-

Val Ala Ile Phe Gly

Gln Ile Phe Ala Lys
25

Pro Trp Ser Pro Ile
40

Val Val Glu Asp Glu
55

Glu Leu Lys Val Gly
70

Cys Thr Gly Val Val
85

Tyr Val Thr Thr Thr
105

Ala Cys Arg Ala Ala
120

Glu Glu Ser Leu His
135

Val Lys Thr Thr Lys
150

Asp Leu Asp Pro Tyr
165

Gly Lys Cys Ser Gly

Rab

Leu

10

Phe

Asp

Gly

Tyr

Thr

90

Phe

Tyr

Asn

Glu

Asp

170

Val

-157-

G- A/Indonesia/5/2005 H5 TM+CY

Leu

Pro

Ile

Cys

Ile

75

Glu

Lys

Asn

Pro

Ser

155

Arg

Ala

Phe

Ile

His

Thr

60

Leu

Ala

Arg

Trp

Tyr

140

Leu

Ser

Val

Ser

Tyr

His

45

Asn

Ala

Glu

Lys

Lys

125

Pro

Val

Leu

Ser

Leu

Thr

30

Leu

Leu

Ile

Thr

His

110

Met

Asp

Ile

His

Ser

Leu

15

Ile

Ser

Ser

Lys

Tyr

95

Phe

Ala

Tyr

Ile

Ser

175

Thr

Val

Pro

Cys

Gly

Met

80

Thr

Arg

Gly

Arg

Ser

160

Arg

Tyr

3120

3180

3240

3249



Cys

Leu

Ser

225

Lys

Leu

Thr

Ser

Glu

305

Ser

Lys

Tyr

Leu

Asn

385

Gln

Ile

Gly

Ser

Gly

210

Lys

Ser

Arg

Lys

Asp

290

Glu

Phe

Ala

Lys

Arg

370

Gly

Ser

Pro

Asp

Thr

195

Met

Gly

Leu

Leu

Trp

275

Glu

Cys

Arg

Tyr

Ser

355

Val

Ile

Ser

Leu

Glu

180

Asn

Ser

Ser

Lys

Met

260

Cys

Ile

Leu

Arg

Thr

340

Val

Gly

Ile

Leu

Val

420

Ala

His

Cys

Glu

Gly

245

Asp

Pro

Glu

Asp

Leu

325

Ile

Arg

Gly

Leu

Leu

405

His

Glu

Asp

Asp

Thr

230

Ala

Gly

Pro

His

Ala

310

Ser

Phe

Thr

Arg

Gly

390

Gln

Pro

Asp

Tyr

Ile

215

Cys

Cys

Thr

Asp

Leu

295

Leu

His

Asn

Trp

Cys

375

Pro

Gln

Leu

Phe

Thr

200

Phe

Gly

Lys

Trp

Gln

280

Val

Glu

Leu

Lys

Asn

360

His

Asp

His

Ala

Val

32205

185

Ile

Thr

Phe

Leu

Val

265

Leu

Val

Ser

Arg

Thr

345

Glu

Pro

Gly

Met

Asp

425

Glu

Trp

Asn

Val

Lys

250

Ala

Val

Glu

Ile

Lys

330

Leu

Ile

His

Asn

Glu

410

Pro

Val

-158-

Met

Ser

Asp

235

Leu

Met

Asn

Glu

Met

315

Leu

Met

Leu

Val

Val

395

Leu

Ser

His

Pro

Arg

220

Glu

Cys

Gln

Leu

Leu

300

Thr

Val

Glu

Pro

Asn

380

Leu

Leu

Thr

Leu

Glu

205

Gly

Arg

Gly

Thr

His

285

Val

Thr

Pro

Ala

Ser

365

Gly

Ile

Glu

Val

Pro

190

Asn

Lys

Gly

Val

Ser

270

Asp

Arg

Lys

Gly

Asp

350

Lys

Val

Pro

Ser

Phe

430

Asp

Pro

Arg

Leu

Leu

255

Asn

Phe

Lys

Ser

Phe

335

Ala

Gly

Phe

Glu

Ser

415

Lys

Val

Arg

Ala

Tyr

240

Gly

Glu

Arg

Arg

Val

320

Gly

His

Cys

Phe

Met

400

Val

Asp

His



Asn

Gln Val

435

Ser

Gly Val

450

Gln
465

Ile

Gln

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

39

ADN

<220>

<223> San

<400> 39
tggcaggata

gacgttttta
aataactcaa
aatattcacc
ataagaacaa
gttgttctct
aaaacataat
aaatatcatt
taaggatgac
aagaataaat
atgaattgat
taatttgaca
tatttcatag
gtatatttac
acatccaatc
ctgtggcaca
accaatccac

gattccctte

Ile Leu

Met Met

Cys Arg

6863

Trinh tu

Ser

Ile Tyr

440

Asp Leu

455

Ser Thr

470

Ala
485

Ile
500

pham thiét

tattgtggtg
atgtactgaa
aaaccataaa
tactactgtt
gagtagtgat
cttttcattg
gtgagtatga
gaggaatttg
gcattagaga
tatttttaaa
gaaagagttg
tttgatcttt
atcaaataag
taaaaaatct
caaccaatca
tctacattat
atctttatca

aaacacatac

Gly Leu

Ser Leu

Cys Ile

nhén tao

ké 144

taaacaaatt
ttaacgccga
agtttaagtt
ataaatcatt
attttgacaa
gtcaaaaaca
gagagaaagt
acaaaagcta
gatgtaccat
attaaaagtt
gattaaagtt
tcctatatat
agaaataacg
aagccacgta
caacaatcct
ctaaatcaca
cccattctat

aaagagaaga

32205

Gly Leu Pro Asn Trp Gly Lys

Val Ala Ser Ser Leu Ala Leu

475

Trp Met Cys Ser Asn Gly Ser

490

gacgcttaga
atcccgggcet
agcaagtgtg
attaaacatt
caattttgtt
atagagagag
tgtacaaaag
cacaaataag
tagagaattt
gagtcatttg
gtattagtaa
tgccccatag
gtatattaat
ggaggataac
gatgagataa
cattcttcca
aaaaaatcac

gactaattaa

-159-

445

460

caacttaata
ggtatattta
tacattttta
agagtaaaga
gcaacatttg
aaaaaggaag
ttgtaccaaa
ggttaattgc
ttggcaagtc
attaaacatg
ttagaatttg
agtcagttaa
ccctccaaaa
aggatccccg
cccactttaa
cacatctgag
actttgtgag

ttaattaatc

Tyr

Ala
480

Leu
495

acacattgcg
tatgttgtca
cttgaacaaa
aatatggatg
agaaaatttt
agggagaata
atagttgtac
tgtaaataaa
attaaaaaga
tgattattta
gtgtcaaatt
ctcattttta
aaaaaaaacg
taggaggata
gcccacgcecat
ccacacaaaa
tctacacttt

atcttgagag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aaaatggaac
gatggaggat
actgagtggc
aaggaaagct
gaagcttcac
tctcgatttt
agtatcaccg
tctaagcaag
tgccctgaag
ctcctattta
tcgttgttgt
ataagtggag
cgtacaattg
gtggttaata
tatcgaaatt
ttgataaatg
ccgccttcag
cgcgttggga
gttgtgactc
caagggcatt
agtcttgcga
tcgcgagtge
gttaaaggtg
ttgtatcagg
atggtggagce
caaagggcaa
tgcccagceta
tgccatcatt
aaagatggac
\tcaaagcaag
aatatcaaag

atatccggaa

gagctataca
caggaggtac
ggctacataa
ggggtttcgg
tgcacagagt
tcggtttcga
tttctggagg
aactgctaca
gtactcaaac
taatatggtt
tatgaaatac
tcagaatcag
tcttatattt
tagctcaaat
cattaacaat
atagtacacc
tttgcaagct
attactagcg
cgaggggttyg
ttggtaattt
caaggggggc
tttagcacga
ttcacactat
tatttccgtc
acgacacact
ttgagacttt
tctgtcactt
gcgataaagg
ccccacccac
tggattgatg
atacagtctc

acctcctegg

aggaaacgac
cacttctccc
cgatgagacg
gaaagttgta
ccttggatct
ccagatcgga
gtcgcgaact
gcttgcccca
cttcgaaaaa
tgttattgtt
tatttgtatg
aatgtttcct
gaacaactaa
atatggtcaa
caacttaacg
aattaggaag
gctctagccg
cgtgtcgaca
cctcaaactc
aagtagttag
ccacgccgaa
gcggtccaga
aaaagcatat
ggatacgaat
tgtctactcc
tcaacaaagg
tattgtgaag
aaaggccatc
gaggagcatc
tgataacatg
agaagaccaa

attccattgc

32205

gctagggaac
ttcaaacttc
aattcgaatc
tttaagagat
tggacgggag
tgtacctata
cttcagcatc
atcgaagtgg
gaaagcgagt
aattttgttc
agatgaactg
ccataactaa
aattgaacat
gttcaataga
ttattaacta
gagcatgctc
tgtagccaat
cgcgtggegce
tatcttataa
tggaaaatga
ttttaatatt
tttaaagtag
acgatgtgat
tattcgtaca
aaaaatatca
gtaatatccg
atagtggaaa
gttgaagatg
gtggaaaaag
gtggagcacg
agggcaattg

ccagctatct

-160-

aagctaacag
ctgacgaaag
aagataatcc
atctcagata
attcggttaa
gtattcggtt
tctgtgagat
aaagtaatgt
aagttaaaat
ttgtagaaga
gtgtaatgta
ctagacatga
cttttgccac
ttaataatgg
ctaattttat
gcctaggaga
acgcaaaccg
gccctagcag
ccggcgtgga
cgtcatttac
accggcgtgg
aaaagttccc
ggtatttgat
agcttcttaa
aagatacagt
gaaacctcct
aggaaggtgg
cctctgcecga
aagacgttcc
acacacttgt
agacttttca

gtcactttat

tgaacgttgg
tccgagttgg
ccttggtttc
cgacaggacg
ctatgcagca
tcgaggagtt
ggcaattcgg
atcaagagga
gcttcttcgt
gcttaattaa
attcatttac
agacctgccg
aactttataa
aaatatcagt
atcatcccct
ttgtcgttte
cctctcececeg
aaggcatgtt
ggcatggagg
ttaaagacga
ccccacctta
gcccactagg
aaagcgtata
gccggtcaac
ctcagaagac
cggattccat
ctcctacaaa
cagtggtccc
aaccacgtct
ctactccaaa
acaaagggta

tgtgaagata

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtcttt
aacgttttct
attaaataac
tggaggctgc
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgcecc
ctggatctgc
tccectgagcece
tcccagetgt
gcacctggcc
tggacaagaa
aagtatcatc
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggaagg
ttggtgagcg
agctcctgtt
aaaaaaaaaa
aacatttggc
atataatttc
tttatgagat

aacaaaatat

aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttctgct
ttctataaga
agaaagattg
gttgcgattt
tgcaggctcc
tgcccaaact
agtgacagtg
cctgcagtct
cagcgagacc
aattgtgccc
tgtcttcatc
cacgtgtgtt
agatgatgtg
tttccgcectcea
cctattttct
gttttctgtg
tagcaggtcg
aaaaaagacc
aataaagttt
tgttgaatta
gggtttttat

agcgcgcaaa

ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
tcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttcccceccaa
gtggtagaca
gaggtgcaca
gtcagtgaac
ttagtttgaa
ctcagagtgt
tccettecage
gggaattcga
cttaagattg
cgttaagcat
gattagagtc

ctaggataaa

32205

catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
cgacaccccce
tgaccctggg
ctggatccct
ctctgagcag
acgttgccca
gttgtaagcc
agcccaagga
tcagcaagga
cagctcagac
ttcccatcat
tttactgtta
gtttatttta
aaggacacaa
tatcaagctt
aatcctgttg
gtaataatta
ccgcaattat

ttatcgcgeg

-161-

ataaaggaaa
cacccacgag
attgatgtga
acccttcctc
tttgataaaa
tctcttaaag
tcgtgcttceg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
cttgtgttgg
atctgtctat
atgcctggtc
gtccagcggt
ctcagtgact
cccggecage
ttgcatatgt
tgtgctcacc
tgatcccgag
gcaaccccgg
gcaccaggac
ttcggtgtge
tgtaatttaa
aaagatttta
atcgacctgc
ccggtcttgce
acatgtaatg
acatttaata

cggtgtcatc

ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcece
gaaagcttgc
ttcggegggt
ttcttecttet
cccgtggttt
tcgggcccat
ttccttctca
ccactggccc
aagggctatt
gtgcacacct
gtcccctcca
agcaccaagg
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg
atttctatgt
tttctttgatg
attttattaa
agatcgttca
gatgattatc
catgacgtta
cgcgatagaa

tatgttacta

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



gatctctaga
gtcagttgga
gaaattacat
ccccaaacaa
acgattcccg
caaagtaatc
gaattataga
tgaaatcaga
cgtcgatgat
agtagttgtg
agatgtagag
ccactcaagg
gatgcttaca
atctgattct
tgaatattcc
gtcaagatac
tttgcgagga
tgatatgtaa
ttcaaaatcg
atgatagtgg
aaaaggtgtg
ggggtaggta
gttgttgtga
aggcaagggce
cgaagtcttg
ttatcgcgag
agggttaaag
atattgtatc
ctggccgtceg
cttgcagcac
ccttcccaac

attgtcgttt

gtctcaagct
aatcaataaa
atgttacata
aataacacta
agcaaaaaaa
cttctgttga
agggatccca
ctggcaacct
attataggtg
tcgcccgaga
gctggggtgt
tcagattgtg
tgatataggt
gtgaagggcg
agccattgaa
tcctecttag
gagaccttat
tcaaggactt
aaaaaagaag
gtagtgccat
agtttctccc
aggaaaacat

ctccgagggg

attttggtaa
cgacaagggg
tgctttagca
gtgttcacac
aggtatttcc
ttttacaacg
atcccceccttt
agttgcgcag

cccgccttcea

tggcgcgggg
atgattattt
acacacgaaa
tatatatcct
gtctccecegt
cttgtcattg
ccttttattt
attaattgct
gcgtgttcat
cttctagccc
ctgaccccag
cttgatcgta
gcgtctctcet
acacgtactg
gctttgttgce
acgttgcagt
gatctcggaa
gtttagagtt
gatccctaat
cttgatgaag
agagaaactg
atttagattg
ttgcctcaaa
tttaagtagt
ggcccacgcc
cgagcggtcc
tataaaagca
gtcggatacg
tcgtgactgg
cgccagctgg
cctgaatggce

gtttaaacta

32205

taccgagctc
tatgaatata
taaacaaaaa
cgtatgagga
cacacatata
ataacatcca
tcttecttttt
tccacaatgg
cgtagttggt
aggtggtctt
tcctteecte
ggagacagga
ccagttgtgc
ctcaggttgt
ccattcatga
ctggataata
atctcctctg
tctagctggce
acaaggtttt
ctcagaagca
gaataaatca
gagtctgaag
ctctatctta
tagtggaaaa
gaattttaat
agatttaaag
tatacgatgt
aattattcgt
gaaaaccctg
cgtaatagcg
gaatgctaga

tcagtgtttyg

-162-

gaattccgag
tttcattgtg
aacacaatcc
gaggcacgtt
gtgggtgacg
gtcttcgtca
tccatattta
gacgaacttg
gaagtcgatg
tccggtacga
atcctggtta
tgtatgaaag
agatcttcgt
ggaggaaata
gggaattctt
gttcgccatc
gttttaatat
tggatattag
ttatcaagct
acaccaagga
tctctttgag
ttcttgctag
taaccggcgt
tgacgtcatt
attaccggcg
tagaaaagtt
gatggtattt
acggccggcec
gcgttaccca
aagaggcccg
gcagcttgag

acaggatata

tgtacttcaa
caagtagata
aaaacaaaca
cagtgactcg
caattatctt
ggattgcaaa
gggttgacag
aaggggatgt
gtcccgttcee
gttggtccgce
gatcggccat
tgtaggcatc
ggcagcggag
atttgttggc
ctttgatcat
gtgcgtcaga
ctccgtceccectt
ggtgatttcc
ggataagagc
agaaaataag
atgagcactt
cagaaggcat
ggaggcatgg
tacttaaaga
tggccccacc
cccgceccact
gatggagcgt
actagtggca
acttaatcgc
caccgatcgc
cttggatcag

ttggcgggta

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



aacctaagag aaaagagcgt tta

<210> 40
<211>
<212>
<213>

ADN
<220>
<223>

<400> 40
ctagcagaadg

gcgtggagge
catttactta
ggcgtggcece
agttcccgcec
atttgataaa
ttcttaagcc
atacagtctc
acctcctecgg
aaggtggctc
ctgccgacag
acgttccaac
cacttgtcta
cttttcaaca
actttattgt
aaggaaaggc
ccacgaggag
gatgtgatat
cttcctctat
gataaaagcg
cttaaagcaa
tgcttcggca
aca;gtagtg
gggaaaagaa
gctgactttc

ttctttctte

5279

gcatgttgtt
atggaggcaa
aagacgaagt
caccttatcg
cactagggtt
gcgtatattg
ggtcaacatg
agaagaccaa
attccattgce
ctacaaatgc
tggtcccaaa
cacgtcttca
ctccaaaaat
aagggtaata
gaagatagtg
catcgttgaa
catcgtggaa
ctccactgac
ataaggaagt
aacgtgggga
acttctctct
ccagtacaac
cggcgccatt
agcttgctgg
ggcgggtgea

ttcttcttgce

Trinh tu nhén tao

Caset bidu hién sb 1094

gtgactccga
gggcattttg
cttgcgacaa
cgagtgcttt
aaaggtgttc
tatcaggtat
gtggagcacg
agggcaattg
ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
atcaaagata
tccggaaacc
gaaaaggaag
gatgcctctg
aaagaagacg
gtaagggatg
tcatttcatt
aacccgaacc
tgtctttctt
gttttctttc
aaataacgtg
aggctgctgt
atatctctac

tgattggttc

32205

ggggttgect

gtaatttaag
ggggggccca
agcacgagcg
acactataaa
ttccgtcgga
acacacttgt
agacttttca
gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
cagtctcaga
tcctecggatt
gtggctccta
ccgacagtgg
ttccaaccac
acgcacaatc
tggagaggta
aaaccttctt
gcgtgagcga
actgaagcga
tacttgtcct
tcagccccat
ttctgcttga

tataagaaat

-163-

caaactctat
tagttagtgg
cgccgaattt
gtccagattt
agcatatacg
tacgaattat
ctactccaaa
acaaagggta
tgtgaagata
ggccatcgtt
gagcatcgtg
taacatggtg
agaccaaagg
ccattgccca
caaatgccat
tcccaaagat
gtcttcaaag
ccactatcct
ttaaaatctt
ctaaactctc
tcttcaacgt
aatcaaagat
attcttgtcg
acattacttg
cgaggtattg

ctagtatttt

cttataaccg
aaaatgacgt
taatattacc
aaagtagaaa
atgtgatggt
tcgtacaagc
aatatcaaag
atatccggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gagcacgaca
gcaattgaga
gctatctgtc
cattgcgata
ggacccccac
caagtggatt
tcgcaagacc
aataggtttt
tctcatctct
tgtcagatcg
ctctttgtgg
gtgtggtctt
ttacgattct
ttgcctgtac

ctttgaaaca

6863

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gagttttccc
aaatttgtcg
gtgttggttc
ggtccctgga
gacgaaggat
ttagccataa
actaacttcg
gatgcatgta
ctacacaatc
ctcgttatca
agggtcttcc
aaccacgatt
tttaccaata
gaaagaggcc
ggacttagac
tgccctececg
gttgtagagg
acaaccaagt
ggaaaagcat
gtcagaactt
catcctcatg
ttaatcccag
gttatccccc
gctgaggatt
ttgggtctcc
tccctageac
ttacaatgca
ggtgtgcatt
aatttaattt
gattttaatt
gacctgcaga

gtcttgcgat

gtggttttcg
ggcccatggce
cttctcagat
gcccgattga
gcaccaacct
aaatgaacgg
ttggttatgt
gagccgcgta
cgtaccctga
tatctccaag
ctagcgggaa
acaccatttg
gtagagggaa
tatataagtc
ttatggatgg
atcagttggt
agttggtcag
cagtgagttt
ataccatatt
ggaatgagat
tgaacggggt
agatgcaatc
ttgtgcaccc
ttgttgaagt
cgaactgggg
tggcaatcat
gaatttgcat
tctatgtttg
ctttgtgagc
ttattaaaaa
tcgttcaaac

gattatcata

aacttggaga
gaaaaacgtt
cttcgccaaa
catacatcac
gtcagggttc
gttcacttgc
cacaaccacg
caactggaag
ctaccgectgg
tgtggcagat
gtgctcagga
gatgcccgag
gagagcatcc
tttaaaagga
aacatgggtc
gaacctgcac
gaagagagag
cagacgtctc
caacaagacc
cctccecttca
gtttttcaat
atccctcctc
cctggcagac
tcaccttccc
gaagtatcaa
gatggctggt
ttaaaggcct
gtgagcggtt
tcctgtttag
aaaaaaaaaa
atttggcaat

taatttctgt

32205

aagattgtta
gcgattttcg
ttccctattt
ctcagctgcc
tcctacatgg
acaggcgttg
ttcaaaagaa
atggccggtyg
cttcgaactg
ttggacccat
gtagcggtgt
aatccgagac
aaagggagtg
gcatgcaaac
gcgatgcaaa
gactttcgct
gagtgtctgg
agtcatttaa
ttgatggaag
aaagggtgtt
ggtataatat
cagcaacata
ccgtctaccg
gatgtgcaca
atactgtcaa
ctatctttat
attttcttta
ttctgtgctc
caggtcgtcc
aaagaccggg
aaagtttctt

tgaattacgt

-164-

agcttctgta
gcttattgtt
acacgatacc
caaacaattt
aacttaaagt
tgacggaggce
agcatttccg
accccagata
taaaaaccac
atgacagatc
cttctaccta
tagggatgtc
agacttgcgg
tcaagttatg
catcaaatga
cagacgaaat
atgcactaga
gaaaacttgt
ccgatgctca
taagagttgg
taggacctga
tggagttgtt
ttttcaagga
atcaggtctc
tttattcaac
ggatgtgctc
gtttgaattt
agagtgtgtt
cttcagcaag
aattcgatat
aagattgaat

taagcatgta

tattctgccc
ttctcttett
agacaagctt
ggtagtggag
tggatacatc
tgaaacctac
cccaacacca
tgaagagtct
caaggagtct
ccttcactcg
ctgctccact
ttgtgacatt
ctttgtagat
tggagttcta
aaccaaatgg
tgagcacctt
gtccatcatg
ccctgggttt
ctacaagtca
ggggaggtgt
cggcaatgtc
ggaatcctcg
cggtgacgag
aggagttgac
agtggcgagt
caatggatcg
actgttattc
tattttatgt
gacacaaaaa
caagcttatc
cctgttgceccg

ataattaaca

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



tgtaatgcat
tttaatacgce
tgtcatctat
ttccgagtgt
cattgtgcaa
acaatccaaa
gcacgttcag
ggtgacgcaa
ttcgtcagga
atatttaggg
gaacttgaag
gtcgatggtc
ggtacgagtt
ctggttagat
atgaaagtgt
tcttcecgtgge
ggaaataatt
aattcttctt
cgccatcgtg
ttaatatctc
atattagggt
tcaagctgga
ccaaggaaga
ctttgagatg
ttgctagcag
ccggegtgga
cgtcatttac
accggcgtgg
aaaagttccc
ggtatttgat
<210> 41

<211> 38
<212> PRT

gacgttattt
gatagaaaac
gttactagat
acttcaagtc
gtagatagaa
acaaacaccc
tgactcgacg
ttatcttcaa
ttgcaaagaa
ttgacagtga
gggatgtcgt
ccgttccagt
ggtccgcaga
cggccatcca
aggcatcgat
agcggagatc
tgttggctga
tgatcatgtc
cgtcagattt
cgtcctttga
gatttccttc
taagagcatg
aaataagaaa
agcacttggg
aaggcatgtt
ggcatggagg
ttaaagacga
ccccacctta
gcccactagg

ggagcgtata

atgagatggg
aaaatatagc
ctctagagtc
agttggaaat
attacatatg
caaacaaaat
attcccgagce
agtaatcctt
ttatagaagg
aatcagactg
cgatgatatt
agttgtgtcg
tgtagaggct
ctcaaggtca
gcttacatga
tgattctgtg
atattccagce
aagatactcc
gcgaggagag
tatgtaatca
aaaatcgaaa
atagtgggta
aggtgtgagt
gtaggtaagg
gttgtgactc
caagggcatt
agtcttgcga
tcgcgagtgce
gttaaaggtg

ttgtatcagg

32205

tttttatgat
gcgcaaacta
tcaagcttgg
caataaaatg
ttacataaca
aacactatat
aaaaaaagtc
ctgttgactt
gatcccacct
gcaacctatt
ataggtggcg
cccgagactt
ggggtgtetyg
gattgtgctt
tataggtgcg
aagggcgaca
cattgaagct
tccttagacg
accttatgat
aggacttgtt
aaagaaggat
gtgccatctt
ttctcccaga
aaaacatatt
cgaggggttg
ttggtaattt
caaggggggc
tttagcacga
ttcacactat

tatttccgtce

-165-

tagagtcccg
ggataaatta
cgcggggtac
attattttat
cacgaaataa
atatcctcgt
tccecegtceac
gtcattgata
tttattttct
aattgcttcc
tgttcatcgt
ctagcccagg
accccagtcc
gatcgtagga
tctctctcca
cgtactgctc
ttgttgccca
ttgcagtctg
ctcggaaatc
tagagtttct
ccctaataca
gatgaagctc
gaaactggaa
tagattggag
cctcaaactc
aagtagttag
ccacgccgaa
gcggtccaga
aaaagcatat

ggatacgaat

caattataca
tcgcgcgegg
cgagctcgaa
gaatatattt
acaaaaaaac
atgaggagag
acatatagtg
acatccagtc
tcttttttce
acaatgggac
agttggtgaa
tggtctttcc
ttccctecatce
gacaggatgt
gttgtgcaga
aggttgtgga
ttcatgaggg
gataatagtt
tcctctggtt
agctggetgg
aggtttttta
agaagcaaca
taaatcatct
tctgaagttc
tatcttataa
tggaaaatga
ttttaatatt
tttaaagtag
acgatgtgat

tattcgtac

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5279



<213> Trinh tu

<220>

32205

nhdn tao

<223> H5 (A/Indonesia/05/2005) TM/CT

<400> 41
Gln Ile Leu Ser
1

Ile Met Met Ala
20

Gln Cys Arg Ile
35

<210> 42

<211> 38

<212> PRT

<213> Trinh tu

<220>

Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu Ala

5 10

Gly Leu Ser Leu Trp Met Cys Ser Asn
25

Cys Ile

nhdn tao

<223> H3 (A/Brisbane/10/2007) TM/CT

<400> 42

Asp Trp Ile Leu
1

Val Ala Leu Leu
20

Arg Cys Asn Ile
35

<210> 43

<211> 45

<212> ADN

<213> Trinh tu

<220>

15

Gly Ser Leu
30

Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Leu Cys

5 10

Gly Phe Ile Met Trp Ala Cys Gln Lys
25

Cys Ile

nhén tao

<223> IF-Opt EboGP.s2+4c

<400> 43

tctcagatct tcgccatcce tctgggagtg atccacaatt cgact

<210> 44
<211> 48
<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> H5iTMCT+Opt EDOGP.r

<400> 44

ttgaataaat tgacagtatc tggcgccatc cggtccacca gttatcgt

-166-

15

Gly Asn Ile
30

45

48



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

45
2031
ADN

<220>
<223>

<400> 45
atgggggtga

ctctgggtga
tcgactctcc
aatcagctca
tccgcgacca
gccggggagt
tgtctgcceg
gtctcgggaa
ctctacgata
gtggcattcc
gaaccagtca
caggccacag
tacgtgcagce
tataccagtg
atcgacacca
atcaggtcgg
cagagccctg
attatggcct
gccgtctege
aagcccgggce
gctacgcagg
cctcccgeca
accgacctcc
aacaacaaca
ctgatcacaa
agagaggcca

caggacgagg

ccggaatcct
tcatcctgtt
aggtgagcga
gaagtgttgg
agcgctgggg
gggctgaaaa
cggccccaga
ccggcccgtg
gactggcctc
tcatcctgcce
acgccacaga
gcttcgggac
tcgaatcgcecg
gtaaacggag
cgattggaga
aggagttgag
cccggactte
cggagaattc
acctgacaac
ccgacaactc
tggagcagca
ccacggcagce
tggaccccge
cacaccatca
acaccatagc
ttgtgaacgc

gggccgctat

Trinh tu nhé&n tao

tcagctccct
tcagcgcacc
ggtcgacaaa
cctcaacctg
ctttcggtcg
ctgctacaac
cgggatcagg
cgccggcgat
cacggtcatc
gcaggctaag
ggatccctcc
caatgagact
gtttaccccg
caacacgacc
gtgggctttc
cttcactgcc
cagcgaccca
ctctgcaatg
cttggcaacg
cacccataat
ccaccggagg
gggcccaccc
gactaccacg
ggatactggg

cggggtcgcecce

ccagcccaaa

cggcctggcec

32205

cgcgataggt
ttctcaatcce
ctcgtgtgcce
gaggggaatg
ggtgttccce
ctggaaatca
ggtttcccga
tttgccttece
tatcgcggca
aaagatttct
tcgggatatt
gagtacctgt
cagttccttt
gggaagctca
tgggaaacca
gtctccaata
ggtaccaaca
gtccaggtge
atttccacca
accccggtet
accgacaacg
aaggctgaga
agcccccaga
gaggagtcgg
gggctgatca
tgcaacccaa

tggatcccat

-167-

tcaaacggac
ctctgggagt
gcgataagtt
gggtcgccac
ctaaagtcgt
agaaacccga
ggtgccggta
ataaggaggg
ccaccttcgce
tcagctccca
acagcaccac
tcgaggtgga
tgcaacttaa
tctggaaagt
agaaaaacct
gagcaaaaaa
ccacgacaga
atagccaggg
gcccacaacc
ataagctgga
actcaacagc
acaccaatac
atcacagcga
cctccagcgg
ctggaggccg
acctccacta

actttgggcc

Gen GP tdng hop dugc tdi wu hoéa(tuong Gng véi nt 6039-8069 tu
S8 gia nhap Ngan hang gen AY354458 v&i trinh ty gen kiéu dai).

gtccttcecttt
gatccacaat
gtccagcacc
agacgtgcca
gaattacgag
cggcagcgag
cgtgcacaag
cgcattcttt
ggagggggtyg
ccctctcagg
aattcggtac
caacctaaca
cgagacgatc
aaacccggag
gacccggaag
catcagcggce
ggaccacaag
gcgcgaagct
acccacgaca
catttccgaa
tagcgatacc
gagcaagggc
aacggcggge
aaaactgggc
gagggcacgce
ctggaccacg

cgccgctgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



. <223>

ggcatataca
cttgccaacg
acgttcagca
tgccacatcc
gataaaatcg
aacgataact
gtcattatcg
<210> 46

<211> 45

<212> ADN

<213>

<220>

<400> 46

cggagggcct

agaccactca
ttctgaatcg
tgggacccga
accagatcat

ggtggaccgg

ccgtgatcge

catgcacaat
ggcgttgceag
gaaggcaatc
ttgttgcatc
tcatgatttc
atggcgccag

cctgttttgce

Trinh tu nhé&n tao

Opt_EboGP+H5iTMCT.c

32205

caggacggac
ctgtttctgce
gatttcctac
gagccccacg
gtggacaaga
tggatcccag

atttgcaaat

tgatctgcgg
gggccactac
tccagcggtg
actggaccaa
cactgccgga

ccgggattgg

tcgttttcta

ggatggcgcc agatactgtc aatttattca acagtggcga gttcc

<210> 47
<211>
<212>
<213>

ADN

<220>

<223> San

<400> 47
tggcaggata

gacgttttta
aataactcaa
aatattcacc
ataagaacaa
gttgttctet
aaaacataat
aaatatcatt
taaggatgac
aagaataaat
atgaattgat
taatttgaca
tatttcatag

gtatatttac

4897

phidm thiét

tattgtggtg
atgtactgaa
aaaccataaa
tactactgtt
gagtagtgat
cttttcattg
gtgagtatga
gaggaatttg
gcattagaga
tatttttaaa
gaaagagttg
tttgatcttt

atcaaataag

.taaaaaatct

Trinh tyu nhdn tao

ké 1192

taaacaaatt
ttaacgccga
agtttaagtt
ataaatcatt
attttgacaa
gtcaaaaaca
gagagaaagt
acaaaagcta
gatgtaccat
attaaaagtt
gattaaagtt
tcctatatat
agaaataacg

aagccacgta

gacgcttaga
atccecgggcet
agcaagtgtg
attaaacatt
caattttgtt
atagagagag
tgtacaaaag
cacaaataag
tagagaattt
gagtcatttg
gtattagtaa
tgccccatag
gtatattaat

ggaggataac

-168-

caacttaata
ggtatattta
tacattttta
agagtaaaga
gcaacatttg
aaaaaggaag
ttgtaccaaa
ggttaattgce
ttggcaagtc
attaaacatg
ttagaatttg
agtcagttaa
ccctccaaaa

aggatccccg

actccgccag
cgagctcagg
gggcgggaca
gaacattaca
ccagggggac
cgtgacaggt

g

acacattgcg
tatgttgtca
cttgaacaaa
aatatggatg
agaaaatttt
agggagaata
atagttgtac
tgtaaataaa
attaaaaaga
tgattattta
gtgtcaaatt
ctcattttta
aaaaaaaacg

taggaggata

1680

1740

1800

1860

1920

1980

2031

45

60

120

180

240

300

360

420

480

540

600

660

720

780

840



acatccaatc
ctgtggcaca
accaatccac
gattcccttce
aaaatggaac
gatggaggat
actgagtggc
aaggaaagct
gaagcttcac
tctcgatttt
agtatcaccg
tctaagcaag
tgccctgaag
ctcctattta
tcgttgttgt
ataagtggag
cgtacaattg
gtggttaata
tatcgaaatt
ttgataaatg
ccgccttcag
cgcgttggga
cgacacactt
tgagactttt
ctgtcacttt
cgataaagga
cccacccacg
ggattgatgt
tacagtctca
cctcctegga
aggtggctcc

tgccgacagt

caaccaatca
tctacattat
atctttatca
aaacacatac
gagctataca
caggaggtac
ggctacataa
ggggtttcgg
tgcacagagt
tcggtttcga
tttctggagg
aactgctaca
gtactcaaac
taatatggtt
tatgaaatac
tcagaatcag
tcttatattt
tagctcaaat
cattaacaat
atagtacacc
tttgcaagct
attactagcg
gtctactcca
caacaaaggg
attgtgaaga
aaggccatcg
aggagcatcg
gataacatgg
gaagaccaaa
ttccattgcecce
tacaaatgcc

ggtcccaaag

caacaatcct
ctaaatcaca
cccattctat
aaagagaaga
aggaaacgac
cacttctccc
cgatgagacg
gaaagttgta
ccttggatct
ccagatcgga
gtcgcgaact
gcttgcccca
cﬁtcgaaaaa
tgttattgtt
tatttgtatg
aatgtttcct
gaacaactaa
atatggtcaa
caacttaacg
aattaggaag
gctctagcceg
cgtgtcgaca
aaaatatcaa
taatatccgg
tagtggaaaa
ttgaagatgc
tggaaaaaga
tggagcacga
gggcaattga
cagctatctg
atcattgcga

atggaccccc

32205

gatgagataa
cattcttcca
aaaaaatcac
gactaattaa
gctagggaac
ttcaaacttc
aattcgaatc
tttaagagat
tggacgggag
tgtacctata
cttcagcatc
atcgaagtgg
gaaagcgagt
aattttgttc
agatgaactg
ccataactaa
aattgaacat
gttcaataga
ttattaacta
gagcatgctc
tgtagccaat
agcttgcatg
agatacagtc
aaacctcctc
ggaaggtggc
ctctgccgac
agacgttcca
cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag

acccacgagg

-169-

cccactttaa
cacatctgag
actttgtgag
ttaattaatc
aagctaacag
ctgacgaaag
aagataatcc
atctcagata
attcggttaa
gtattcggtt
tctgtgagat
aaagtaatgt
aagttaaaat
ttgtagaaga
gtgtaatgta
ctagacatga
cttttgccac
ttaataatgg
ctaattttat
gcctaggaga
acgcaaaccg
ccggtcaaca
tcagaagacc
ggattccatt
tcctacaaat
agtggtccca
accacgtctt
tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg

agcatcgtgg

gcccacgceat
ccacacaaaa
tctacacttt
atcttgagag
tgaacgttgg
tccgagttgg
ccttggtttc
cgacaggacg
ctatgcagca
tcgaggagtt
ggcaattcgg
atcaagagga
gcttcttegt
gcttaattaa
attcatttac
agacctgccg
aactttataa
aaatatcagt
atcatcccct
ttgtegttte
cctctcceceg
tggtggagca
aaagggcaat
gcccagctat
gccatcattg
aagatggacc
caaagcaagt
atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc

aaaaagaaga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



cgttccaacc
tgacgcacaa
tttggagagg
ccaaaccttc
ttgcgtgagce
tcactgaagc
tgtacttgtc
gttcagcccc
acttctgctt
tctataagaa
gaaagattgt
ttgcgatttt
cggctcctca
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgtc
tgtgcccagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgctcagtce
gctcaccatc
ttactgttat
tttattttat
aggacacaaa
atcaagctta
atcctgttgce
taataattaa
cgcaattata
tatcgcgcgce

cgtgactagt

acgtcttcaa
tcccactatc
tattaaaatc
ttctaaactc
gatcttcaac
gaaatcaaag
ctattcttgt
atacattact
gacgaggtat
atctagtatt
taagcttctg
cggcttattg
gccaaaacga
tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gattgtggtt
cccccaaagce
gtagacatca
gtgcacacag
agtgaacttc
accatcacca
tcggtgtgca
gtaatttaat
aagattttaa
tcgacctgca
cggtcttgeg
catgtaatgc
catttaatac
ggtgtcatct

ggcactggcc

agcaagtgga
cttcgcaaga
ttaataggtt
tctctcatct
gttgtcagat
atctctttgt
cggtgtggtce
tgttacgatt
tgttgcctgt
ttctttgaaa
tatattctgc
ttttctctte
cacccccatc
ccctgggatg
gatccctgte
tgagcagctc
ttgcccaccce
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
tcaccatcac
tttctatgtt
ttctttgtga
ttttattaaa
gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa
atgttactag

gtcgttttac

32205

ttgatgtgat
cccttectcet
ttgataaaag
ctcttaaagc
cgtgcttcgg
ggacacgtag
ttgggaaaag
ctgctgactt
acttctttct
cagagttttc
ccaaatttgt
ttgtgttggt
tgtctatcca
cctggtcaag
cagcggtgtg
agtgactgtc
ggccagcagc
catatgtaca
gctcaccatt
tcccgaggtce
accccgggag
ccaggactgg
cattaaaggc
tggtgagcgg
gctcctgttt
aaaaaaaaaa
acatttggca
tataatttct
ttatgagatg
acaaaatata
atctctagag

aacgtcgtga

-1/0-

atctccactg
atataaggaa
cgaacgtggg
aaacttctct
caccagtaca
tgcggcgcca
aaagcttgct
tcggcegggtyg
tcttecttett
ccgtggtttt
cgggcccatg
tccttctcag
ctggccectg
ggctatttcc
cacaccttcc
ccctccagca
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagttca
ctcaatggca
ctattttctt
ttttctgtgce
agcaggtcgt
aaaaagaccg
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac
tctcaagctt

ctgggaaaac

acgtaaggga
gttcatttca
gaaacccgaa
cttgtctttc
acgttttctt
ttaaataacg
ggaggctgcet
caatatctct
gctgattggt
cgaacttgga
gcgaaaaacg
atcttcgecceg
gatctgctgce
ctgagccagt
cagctgtcct
cctggcccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagcgatc
tagtttgaat
tcagagtgtg
cccttcagca
ggaattcgat
ttaagattga
gttaagcatg
attagagtcc
taggataaat
ggcgcgcceca

cctggecgtta

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



cccaacttaa
cccgcaccga
tgagcttgga
tatattggcg
<210> 48

<211>

<212>
<213>

ADN
<220>
<223>

<400> 48
gtcaacatgg

gaagaccaaa
ttccattgcce
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat
aagatagtgg
atcgttgaag
atcgtggaaa
tccactgacg
taaggaagtt
acgtggggaa
cttctctett
cagtacaacg
ggcgccatta
gcttgctgga
gcgggtgcaa
tcttettget
tggttttcga
gcccatggcg

ttctcagatc

3780

tcgeccttgcea
tcgeccecttec
tcagattgtc

ggtaaaccta

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct
aaaaggaagg
atgcctctge
aagaagacgt
taagggatga
catttcattt
acccgaacca
gtctttcttg
ttttctttca
aataacgtgt
ggctgctgtt
tatctctact
gattggttct
acttggagaa
aaaaacgttg

ttcgccatcce

gcacatcccc
caacagttgc
gtttcccgece

agagaaaaga

Trinh tu nhé&n tao

Caset bidu hién sb 1366

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattce
tggctcctac
cgacagtggt
tccaaccacg
cgcacaatcc
ggagaggtat
aaccttcttc
cgtgagcgat
ctgaagcgaa
acttgtccta
cagccccata
tctgcttgac
ataagaaatc
agattgttaa
cgattttcgg

ctctgggagt

32205

ctttcgccag ctggcgtaat agcgaagagg

gcagcctgaa tggcgaatgc tagagcagcet

ttcagtttaa actatcagtg tttgacagga

gcgttta

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag
aaatgccatc
cccaaagatg
tcttcaaagc
cactatcctt
taaaatctta
taaactctct
cttcaacgtt
atcaaagatc
ttcttgtegg
cattacttgt
gaggtattgt
tagtattttc
gcttctgtat
cttattgttt

gatccacaat
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atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca
attgcgataa
gacccccacc
aagtggattg
cgcaagaccc
ataggttttg
ctcatctctc
gtcagatcgt
tctttgtgga
tgtggtcttyg
tacgattctg
tgcctgtact
tttgaaacag
attctgccca
tctcttcettg

tcgactctcce

tacagtctca
cctcctcgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg
aggaaaggcc
cacgaggagc
atgtgatatc
ttcctctata
ataaaagcga
ttaaagcaaa
gcttcggcac
cacgtagtgc
ggaaaagaaa
ctgactttcg
tctttcecttet
agttttcccg
aatttgtcgg
tgttggttcc

aggtgagcga

4740

4800

4860

4897

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ggtcgacaaa
cctcaacctg
ctttcggtcg
ctgctacaac
cgggatcagg
cgccggcgat
cacggtcatc
gcaggctaag
ggatccctcc
caatgagact
gtttaccccg
caacacgacc
gtgggctttc
cttcactgcc
cagcgaccca
ctctgcaatg
cttggcaacg
cacccataat
ccaccggagg
gggcccaccce

gactaccacg

ggatactggg

cggggtcgcec

ccagcccaaa
cggcctggece
catgcacaat
ggcgttgceag
gaaggcaatc
ttgttgcatc
tcatgatttc
atggcgccag

gatggctggt

ctcgtgtgcce
gaggggaatg
ggtgttcccc
ctggaaatca
ggtttcccga
tttgccttcc
tatcgcggceca
aaagatttct
tcgggatatt
gagtacctgt
cagttccttt
gggaagctca
tgggaaacca
gtctccaata
ggtaccaaca
gtccaggtgc
atttccacca
accccggtcet
accgacaacg
aaggctgaga
agcccccaga
gaggagtcgg
gggctgatca
tgcaacccaa
tggatcccat
caggacggac
ctgtttctgc
gatttcctac
gagccccacg
gtggacaaga
atactgtcaa

ctatctttat

gcgataagtt
gggtcgccac
ctaaagtcgt
agaaacccga
ggtgccggta
ataaggaggg
ccaccttcgce
tcagctccca
acagcaccac
tcgaggtgga
tgcaacttaa
tctggaaagt
agaaaaacct
gagcaaaaaa
ccacgacaga
atagccaggg
gcccacaacc
ataagctgga
actcaacagc
acaccaatac
atcacagcga
cctccagecgg
ctggaggccg
acctccacta
actttgggcc
tgatctgcgg
gggccactac
tccagcggtg
actggaccaa
cactgccgga
tttattcaac

ggatgtgctc
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gtccagcacc
agacgtgcca
gaattacgag
cggcagcgag
cgtgcacaag
cgcattcttt
ggagggggtyg
ccctcectcecagg
aattcggtac
caacctaaca
cgagacgatc
aaacccggag
gacccggaag
catcagcggce
ggaccacaag
gcgcgaagcet
acccacgaca
catttccgaa
tagcgatacc
gagcaagggce
aacggcggge
aaaactgggc
gagggcacge
ctggaccacg
cgccgctgag
actccgceccag
cgagctcagg
gggcgggaca
gaacattaca
ccagggggac
agtggcgagt

caatggatcg
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aatcagctca
tccgcgacca
gccggggagt
tgtctgcccg
gtctcgggaa
ctctacgata
gtggcattcc
gaaccagtca
caggccacag
tacgtgcagc
tataccagtg
atcgacacca
atcaggtcgg
cagagccctg
attatggcct
gccgtctege
aagcccgggce
gctacgcagg
cctcccecgceca
accgacctcc
aacaacaaca
ctgatcacaa
agagaggcca
caggacgagg
ggcatataca
cttgccaacg
acgttcagca
tgccacatcc
gataaaatcg
aacgataact
tccctagceac

ttacaatgca

gaagtgttgg
agcgctgggg
gggctgaaaa
cggccccaga
ccggceccegtg
gactggcctc
tcatcctgcece
acgccacaga
gcttcgggac
tcgaatcgcg
gtaaacggag
cgattggaga
aggagttgag
cccggacttce
cggagaattc
acctgacaac
ccgacaactc
tggagcagca
ccacggcagc
tggaccccge
cacaccatca
acaccatagc
ttgtgaacgc
gggccgctat
cggagggcct
agaccactca
ttctgaatcg
tgggacccga
accagatcat
ggtggaccgg
tggcaatcat

gaatttgcat

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



ttaaaggcct
gtgagcggtt
tcctgtttag
aaaaaaaaaa
atttggcaat
taatttctgt
atgagatggg
aaaatatagc
<210>
<211>

<212>
<213>

49
679
PRT

<220>
<223>

attttcttta
ttctgtgctc
caggtcgtcc
aaagaccggg
aaagtttctt
tgaattacgt
tttttatgat

gcgcaaacta

gtttgaattt
agagtgtgtt
cttcagcaag
aattcgatat
aagattgaat
taagcatgta
tagagtcccg

ggataaatta

Trinh ty nhén tao

tt A/Indonesia/5/2005

<400> 49
Met Ala Lys
1

Leu Val Pro

Thr Leu

35

Ser

Ser Ser

50

Leu

Asn Val

65

Gly

Arg Ser Gly

Ala Glu Asn

Pro
115

Cys Leu

Val
130

Tyr His

Asn Val

Ser Gln

20

Gln Val

Thr Asn

Ala Thr

Val Pro

85

Cys
100

Tyr
Ala

Ala

Lys Val

Ala

Ile

Ser

Gln

Asp

70

Pro

Asn

Pro

Ser

Ile Phe

Phe Ala

Glu Val

40

Leu
55

Arg

Val Pro

Lys Val

Leu Glu

Asp Gly

120

Gly Thr

135

Asp

32205

actgttattc
tattttatgt
gacacaaaaa
caagcttatc
cctgttgeceg
ataattaaca

caattataca

tcgegegegy

Trinh tu axit amin cua PDISP-GP tu Zaire

Leu Leu

10

Gly

Ile
25

Pro Leu

Lys Leu

Ser Val Gly

Ala Thr

75

Ser

Val Asn

90

Tyr

Ile
105

Lys Lys

Ile Arg Gly

Gly Pro Cys

-173-

ggtgtgcatt
aatttaattt
gattttaatt
gacctgcaga
gtcttgcgat
tgtaatgcat
tttaatacgc

tgtcatctat

Phe Ser Leu

Val Ile

30

Gly

Val Cys

45

Arg

Leu Asn Leu

60

Lys Arg Trp

Glu Ala Gly

Pro Asp Gly

110

Phe Pro

125

Arg

Ala
140

Gly Asp

tctatgtttg
ctttgtgagc
ttattaaaaa
tcgttcaaac
gattatcata
gacgttattt
gatagaaaac

gttactagat

95 Ebolavirut-H5 TM+CY

Leu Val

15

His Asn

Asp Lys
Glu

Gly

Phe
80

Gly

Glu
95

Trp

Glu

Ser

Cys Arg

Phe Ala

3360

3420

3480

3540

3600

3660

3720

3780



Phe

145

Val

Ile

Glu

Thr

Leu

225

Thr

Lys

Ile

Leu

Asn

305

Asp

Glu

Ala

Pro

Val
385

His

Ile

Leu

Pro

Ile

210

Phe

Pro

Arg

Asp

Thr

290

Arg

Pro

Asn

Val

Pro

370

Tyr

Lys

Tyr

Pro

Val

195

Arg

Glu

Gln

Ser

Thr

275

Arg

Ala

Gly

Ser

Ser

355

Thr

Lys

Glu

Arg

Gln

180

Asn

Tyr

Val

Phe

Asn

260

Thr

Lys

Lys

Thr

Ser

340

His

Thr

Leu

Gly

Gly

165

Ala

Ala

Gln

Asp

Leu

245

Thr

Ile

Ile

Asn

Asn

325

Ala

Leu

Lys

Asp

Ala

150

Thr

Lys

Thr

Ala

Asn

230

Leu

Thr

Gly

Arg

Ile

310

Thr

Met

Thr

Pro

Ile
390

Phe

Thr

Lys

Glu

Thr

215

Leu

Gln

Gly

Glu

Ser

295

Ser

Thr

Val

Thr

Gly

375

Ser

Phe

Phe

Asp

Asp

200

Gly

Thr

Leu

Lys

Trp

280

Glu

Gly

Thr

Gln

Leu

360

Pro

Glu

32205

Leu

Ala

Phe

185

Pro

Phe

Tyr

Asn

Leu

265

Ala

Glu

Gln

Glu

Val

345

Ala

Asp

Ala

Tyr

Glu

170

Phe

Ser

Gly

Val

Glu

250

Ile

Phe

Leu

Ser

Asp

330

His

Thr

Asn

Thr
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Asp

155

Gly

Ser

Ser

Thr

Gln

235

Thr

Trp

Trp

Ser

Pro

315

His

Ser

Ile

Ser

Gln
395

Arg

Val

Ser

Gly

Asn

220

Leu

Ile

Lys

Glu

Phe

300

Ala

Lys

Gln

Ser

Thr

380

Val

Leu

Val

His

Tyr

205

Glu

Glu

Tyr

Val

Thr

285

Thr

Arg

Ile

Gly

Thr

365

His

Glu

Ala

Ala

Pro

190

Tyr

Thr

Ser

Thr

Asn

270

Lys

Ala

Thr

Met

Arg

350

Ser

Asn

Gln

Ser

Phe

175

Leu

Ser

Glu

Arg

Ser

255

Pro

Lys

Val

Ser

Ala

335

Glu

Pro

Thr

His

Thr

160

Leu

Arg

Thr

Tyr

Phe

240

Gly

Glu

Asn

Ser

Ser

320

Ser

Ala

Gln

Pro

His
400



Arg

Thr

Thr

Glu

Ser

465

Val

Val

Gln

Pro

Gly

545

Leu

Leu

Cys

Lys

Lys

625

Arg

Arg

Ala

Asp

Thr

450

Ala

Ala

Asn

Asp

Ala

530

Leu

Gln

Asn

His

Asn

610

Thr

Gln

Thr

Ala

Leu

435

Ala

Ser

Gly

Ala

Glu

515

Ala

Ile

Leu

Arg

Ile

595

Ile

Leu

Ile

Asp

Gly

420

Leu

Gly

Ser

Leu

Gln

500

Gly

Glu

Cys

Phe

Lys

580

Leu

Thr

Pro

Leu

Asn

405

Pro

Asp

Asn

Gly

Ile

485

Pro

Ala

Gly

Gly

Leu

565

Ala

Gly

Asp

Asp

Ser
645

Asp

Pro

Pro

Asn

Lys

470

Thr

Lys

Ala

Ile

Leu

550

Arg

Ile

Pro

Lys

Gln

630

Ile

Ser

Lys

Ala

Asn

455

Leu

Gly

Cys

Ile

Tyr

535

Arg

Ala

Asp

Asp

Ile

615

Gly

Tyr

Thr

Ala

Thr

440

Thr

Gly

Gly

Asn

Gly

520

Thr

Gln

Thr

Phe

Cys

600

Asp

Asp

Ser

32205

Ala

Glu

425

Thr

His

Leu

Arg

Pro

505

Leu

Glu

Leu

Thr

Leu

585

Cys

Gln

Asn

Thr

Ser

410

Asn

Thr

His

Ile

Arg

490

Asn

Ala

Gly

Ala

Glu

570

Leu

Ile

Ile

Asp

Val
650
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Asp

Thr

Ser

Gln

Thr

475

Ala

Leu

Trp

Leu

Asn

555

Leu

Gln

Glu

Ile

Asn

635

Ala

Thr

Asn

Pro

Asp

460

Asn

Arg

His

Ile

Met

540

Glu

Arg

Arg

Pro

His

620

Trp

Ser

Pro

Thr

Gln

445

Thr

Thr

Arg

Tyr

Pro

525

His

Thr

Thr

Trp

His

605

Asp

Trp

Ser

Pro

Ser

430

Asn

Gly

Ile

Glu

Trp

510

Tyr

Asn

Thr

Phe

Gly

590

Asp

Phe

Thr

Leu

Ala

415

Lys

His

Glu

Ala

Ala

495

Thr

Phe

Gln

Gln

Ser

575

Gly

Trp

Val

Gly

Ala
655

Thr

Gly

Ser

Glu

Gly

480

Ile

Thr

Gly

Asp

Ala

560

Ile

Thr

Thr

Asp

Trp

640

Leu
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Ala Ile Met Met Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
660 665 670

Leu Gln Cys Arg Ile Cys Ile
675
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