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Linh vuc k¥ thuit dwoc dé cip

Séang ché dé cap dén trime vo ngoai (envelop-Env) virut gdy suy gidm mién dich
& ngudi (human immunodeficiency virus —HIV) én dinh. Sang ché ciing dé cap dén
vacxin, axit nucleic, vat truyén dé truyén va/hodc tao thudn loi cho viéc san xut trime
EnV HIV én dinh. Ngoai ra, sing ché ciing d& cép dén cac phuong phap san xuét cac

trime Env HIV 6n dinh theo sang ché.
Tinh trang ky thuit ciia sang ché

Vacxin ma gdy ra dap tng mién dich té bao chdng lai virut tim cach phan 4nh
tinh da dang virut trén toan cau dé diéu tri hodc ngin ngira mot cach hitu hiéu su lay
nhiém virut. D8i véi vacxin HIV, sy khoi ddu ctia cac dap tmg té bao T déc hiéu virut
gdy suy giam mién dich & nguoi (human immunodeficiency virus-HIV) manh mé& va
da dang dugc mong mudn dbi véi vacxin HIV hitu hiéu. Protein vo ngoai (Env) c6 thé
bién dbi & mirc cao 13 dich quan trong nhét ciia cic khang thé trung hoa khang HIV va
khang nguyén vacxin c6 thé dwoc bién ddi mot cach twong ting dé gay ra cac dap ung
khang thé nay. Dé dat duoc muc tiéu ndy, chit gy mién dich bét chuée cau tric trime
ctia Env trén cdc hat virut HIV (virion) nguyén thé dang duoc tich cuc theo dudi dé
1am vacxin HIV dugc tao thanh chii yéu tir khang thé. Tuy nhién, da chimg minh duoc
rang rat kho dé tao ra chét gy mién dich trime Env 6n dinh vé mit hoa sinh ma gay ra

cac dap ng khang thé trung hoa khac nhau.

Do d6, van c6 nhu cau chwa duoc dap Gmg trong linh vurc nay dé phat trién vacxin
bao gdm chit gy mién dich trime Env méi, t6i uu, c6 thé giy ra cac dap tmg khang
thé trung hoa ¢ mirc rong rdi dé khién cho két qua ching ngira HIV thanh coéng hon.
Ban chit ky thuit ciia sang ché

Theo khia canh thtr nhét, sing ché dé xuét trime 6n dinh c¢6 ba polypeptit gp140
trong d6 it nhit mot (vi du hai hodc m&i) trong sd cac polypeptit gp140 bao gom trinh
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tu axit amin giéng it nhit 90% (vi dy, it nhat 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hodic 99%) véi, hodc c6 trinh tu cia, SEQ ID NO: 2 (mEnv+).

Theo khia canh thtt hai, sang ché d& xuét trime 6n dinh c6 ba polypeptit gp140
trong d6 it nhat mot (vi dy, hai hodc mdi) trong s céc polypeptit gp140 bao gdm trinh
tu axit amin gén nhu la giéng trinh tu cta (vi du, giéng 99% hoac 16n hon), hodc c6

trinh tu ctia, SEQ ID NO: 1 (mEnv) hodc SEQ ID NO: 3 (cEnv).

Theo mot sb phuong 4n, trime 6n dinh 13 heterotrime (di trime). Polypeptit
heterotrime dn dinh c6 thé bao gém hai polypeptit gp140 Envl kham (vi dy, mEnv
va/hoic mEnv+) bao gdm trinh ty axit amin gibng it nhit 90% (vi du, it nhat 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99%) vdi, hodc co trinh tu ctia, SEQ ID NO: 1
hodic 2, va mét polypeptit gp140 Env nhanh C (vi dy, “cEnv” ¢6 SEQ ID NO: 3) bao
gdm trinh ty axit amin giéng it nhit 90% (vi du, it nhét 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodc 99%) v6i, ¢ hodc trinh tu ciia, SEQ ID NO: 3 (cEnv) (vi du,
hai mEnv va mdt cEnv; hai mEnv+ va mdt cEnv; hodc mét mEnv, mét mEnv+, va mot
Env). Theo cac phuwong an khéc, heterotrime dn dinh c6 thé bao gdm mot Envl
polypeptit gp140 kham (vi du, mEnv va/hodc mEnv+) bao gdm trinh tur axit amin gibng
it nht 90% (vi du, it nhit 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hoic 99%)
véi, hodc ¢6 trinh tu ciia, SEQ ID NO: 1 hodc 2, va hai polypeptit gp140 Env nhanh C
(vi du, cEnv) mdi polypeptit bao gbm trinh tu axit amin gibng it nhit 90% (vi du, it
nhét 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%) véi, hodc c6 trinh tu
ctia, SEQ ID NO: 3 (vi du, mét mEnv va hai cEnv; mét mEnv+ va hai cEnv). Theo mot
s6 phuong 4n, heterotrime dn dinh bao gdm td hop clia hai trinh ty Envl kham khéc
nhau (vi dy, mét mEnv va hai mEnv+; hai mEnv va m§t mEnv+; hodc mét mEnv, mot
mEnv+ va cEnv). Theo mdt s phuong 4n, heterotrime dn dinh bao gdbm cEnv va hai
trong s cc polypeptit Env1 gidng nhau (vi dy, hai mEnv va mét cEnv; hai mEnv+ va
mdt cEnv). Theo cac phuong an khac, heterotrime dn dinh bao gbm mot cEnv va hai
polypeptit Envl kham khac nhau (vi dy, mot cEnv, mét mEnv va m6t mEnv+). Theo
cac phuong an khéac nita, heterotrime dn dinh bao gdém hai polypeptit cEnv va mét

polypeptit Env1 kham (vi dy, hai cEnv va mft mEnv; hodc hai cEnv va mot mEnv+).

Theo cach khac, trime gp140 Env dn dinh c6 thé dugc tao ra, trong d6 mdt hodc
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hai trong s6 céc polypeptit gp140 Env trong trime c6 trinh tu SEQ ID NO: 4 (gp140
Env2 kham, “mEnv2”) hoic SEQ ID NO: 5 (gp140 Env3 kham, “mEnv3”). Theo
phuong an khéc, trime dn dinh c6 ba polypeptit gp140 trong d6 it nhit mot (vi dy, hai
hodc mdi) trong sb cac polypeptit gp140 bao gdm trinh ty axit amin gibng it nhat 90%
(vi du, it nhit 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%) vdi, hodc co
trinh tu cta, SEQ ID NO: 4 hodc 5. Tét hon 13, mEnv2 hodc mEnv3 duoc cai bién theo
céch tuong tu v6i cach cia mEnv, mEnv+, hodc cEnv, ma mdi trong s chiing c6 mién
trime ho4, nhu dugc mé ta dudi day trong ban md ta nay. Do do6, theo mot sd phuong
4n cua sang ché, trime gp140 Env bn dinh c6 thé duoc tao ra ma c6 cau tir polypeptit
sau ddy: mot mEnv va hai mEnv2; hai mEnv va mot mEnv2; mt mEnv+ va hai mEnv2;
hai mEnv+ va mdt mEnv2; mot cEnv va hai mEnv2; hai cEnv va mot mEnv2; mét
mEnv, mdt mEnv+, va mét mEnv2; mdt mEnv, mdt cEnv, va mEnv2; mot mEnv+, mat
cEnv, va mdét mEnv2; mét mEnv va hai mEnv3; hai mEnv va mét mEnv3; mot mEnv+
va hai mEnv3; hai mEnv+ va mdt mEnv3; mdt cEnv va hai mEnv3; hai cEnv va mét
mEnv3; mét mEnv, mét mEnv+, va mot mEnv3; mdt mEnv, mét cEnv, va mEnv3; mot
mEnv+, mdt cEnv, v mdt mEnv3; mdt mEnv, mdt mEnv2, va mdt mEnv3; mot

mEnv+, mdt mEnv2, va mét mEnv3; hodc mt cEnv, mot mEnv2, va mdt mEnv3.

Theo khia canh thit ba, sang ché d& xuit duge phdm bao gdm trime 4n dinh ctia
khia canh thir nhit hodc thir hai. Theo phuong 4n, duoc pham ctia khia canh thit ba bao
gbm mét hoic nhiéu trime 6n dinh khac nhau. Theo cac phuong an khac, (cé4c) trime
dn dinh khac nhau c6 ba polypeptit gp140 trong do it nhit mot (vi du, hai hoic mdi)
trong s cac polypeptit gp140 bao gdm trinh ty axit amin gidng it nhat 90% (vi dy, it
nhét 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%) v6i, hodc cd trinh tu
cta, SEQ ID NO: 1, 2,3, 4 hodc 5. Theo cac phuohg an khac, (cac) trime dn dinh khéac
nhau c6 thé 13 homotrime hodc heterotrime. Theo mdt s6 phuong én, dugc phim clia
khia canh thtr ba con bao gém chét mang, ta dugc hodc chét pha lodng duogc dung,

va/hoic chét bb trg.

Theo khia canh thi tu, sang ché dé xuit vacxin bao gdm bt ky mot trong sb céc
duoc phém cta khia canh thir ba. Theo mot sb phuong 4n, vacxin dugc st dung dé didu
tri hogc 1am giam nguy co ldy nhidm virut gdy suy giam mién dich & ngudi (HIV) &

d6i twong cin diéu tri hodc lam giam nay. Theo mdt s6 phuong 4n, vacxin gay ra viéc
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san xuét huyét thanh khang HIV trung hoa (vi dy, huyét thanh khang HIV-1 trung hoa)
sau khi ding cho d6i twong. Khang huyét thanh khéang HIV c6 thé 1am trung hoa HIV
(vi dy, HIV-1), vi dy, duoc chon tir bit ky mdt hogc nhiéu trong s6 nhénh A, nhanh B
va nhanh C.

Theo khia canh thit ndm, sang ché @ xuit phéan tir axit nucleic c6 trinh ty
nucleotit ma ma hod it nhit mot (vi dy, hai hozic ba hodc nhiéu) polypeptit gp140, trong
d6 it nhat mét polypeptit gp140 bao gbm: (a) trinh tu axit amin gibng it nhit 95% (vi
du, it nhat 96%, 97%, 98%, hodc 99%) véi, hodc c6 trinh tw ctia, SEQ ID NO: 1; (b)
trinh tu axit amin giéng it nhit 95% (vi dy, it nhat 96%, 97%, 98%, hodc 99%) vdi,
hoic c6 trinh tu cia, SEQ ID NO: 2; hodc (c) trinh ty axit amin cé trinh tu SEQ ID
NO: 3; (d) trinh tur axit amin ¢6 trinh ty SEQ ID NO: 4; (e) trinh tu axit amin c6 trinh
tu SEQ ID NO: 5 hoic cac td hop clia ching. Theo mot s6 phuong 4n, phan tir axit
nucleic con bao gdm trinh ty nucleotit ma ma hod mot hodc nhiéu polypeptit gp140 (vi
duy, th{ hai, thir ba hodc th{ tu) khac nhau (vi dy, polypeptit gp140 gibng it nhét 95%
(viduy, it nhit 96%, 97%, 98%, hoic 99%) véi, hodc co trinh tu cua, SEQ ID NO: 1, 2,
3, 4 va/hodac 5). Theo mot sd phuong an, phén tir axit nucleic bao gém mot hodic nhidu
trinh tu ¢6 vi tri di vao ribosom bén trong (IRES) @& cho phép su biéu hién cua nhiéu

chudi peptit hodc polypeptit tir san phAm phién ma phan tt axit nucleic don.

Theo khia canh thit squ, sang ché d& xuét vat truyén bao gdm mot hodc nhiéu
phan tt axit nucleic cta khia canh thir ndm. Theo mét s6 phuong 4n, vat truyén la vat
truyén adenovirut hogic vt truyén poxvirut (virut phat ban). Vat truyén adenovirut c6
thé thu duoc, vi du tir kiéu huyét thanh adenovirut tai td hop 11 (Ad11), kiéu huyét
thanh adenovirut 15 (Ad15), kidu huyét thanh adenovirut 24 (Ad24), kiéu huyét thanh
adenovirut 26 (Ad26), kiéu huyét thanh adenovirut 34 (Ad34), kiéu huyét thanh
adenovirut 35 (Ad35), kiéu huyét thanh adenovirut 48 (Ad48), kidu huyét thanh
adenovirut 49 (Ad49), kidu huyét thanh adenovirut 50 (Ad50), Pan9 (AdC68), hogc
bién thé kham cua né (vi du, kiéu huyét thanh adenovirut 5 HVR48 (Ad5HVRA48)). Vit
truyén poxvirut co thé thu duoc, vi dy, tir virut gdy bénh dau mua Ankara dugc ci bién

(MVA).

Theo khia canh thit bay, sang ché dé xuit phuong phap diéu tri hodc 1am gidm
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nguy co lay nhidm HIV & d6i tugng can diéu tri hoc 1am giam nay bing cach cho dbi
tugng, nhu dong vat cb vu, vi du con ngudi dung luong hitu hi¢u vé mat diéu tri cua
duge phim cua sang ché (vi du, bt ky mot trong s6 céc trime 6n dinh ciia khia canh
thi nhat hodc thi hai, dugc phém cua khia canh thir ba, vacxin cua khia canh tht tu,
phén tir axit nucleic cta khia canh thir ndm va/hodc vét truyén cua khia canh thir séu).

Viéc didu tri, theo khia canh thir bay ctia sang ché, c¢6 thé 1a didu tri hodc phong bénh.

Theo khia canh thir tim, séng ché dé xu4t phwong phap lam gidm hoat tinh qua
trung gian HIV & d6i tugng bi 1ay nhiém HIV bing cach cho d6i tuong dung luong hitu
hiéu vé mat diéu tri ctia duoc phém clia sang ché (vi du, bét ky mdt trong sb cac trime
dn dinh ctia khia canh th& nhit hodc thi hai, dugc phém cua khia canh th{ ba, vacxin
cua khia canh th tu, phin tir axit nucleic ciia khia canh thir ndm, va/hodc vat truyén
ctia khia canh thtt sau). Theo mot s§ phuong 4n, hoat tinh qua trung gian HIV 14 sy lan
truyén virut, 14y nhim hoic su dung hop té bao. Sy dung hop t& bao c6 thé 13, vi du,
su di vao cua té bao dich hodc sy hinh thanh hgp bao. Theo mot s6 phuong 4n, d§ chudn
HIV & dbi tugng bi lay nhiém HIV 14 duoc giam (vi du, it nhit khoang 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc nhidu hon so véi do chuén
HIV cta d6i tuong trude khi diéu tri hoic phong trir ddi tugng bi lay nhiém HIV nhung
khéng dugc didu tri bing (c4c) dugc pham clia sing ché) sau khi diing vacxin cho d6i

tugng, nhu dong vét c6 vu, vi du, con nguoi.

Theo mdt sb phuong 4n, duge pham (vi dy, vacxin) dugc dung trong co, trong
tinh mach, trong da, dudi da, trong ddong mach, trong mang bung, trong thuong tbn,
trong so, trong khép, trong tuyén tién liét, trong mang phdi, trong khi quan, trong mili,
trong thuy tinh thé, trong 4m dao, trong truc trang, cuc b, trong khdi u, qua mang
bung, dudi da, dudi mang két, trong thii, mang nhdy, trong mang ngoai tim, trong rn,
trong nhin cAu, qua dudng miéng, cuc bd, khu tru, béng vi€c xong, bang viéc tiém,
béng viée truyén, béng viéc truyén lién tuc, béng viéc truyén khu trt tim t€ bao dich
mot céch tryc tiép, bing dng thong, bing viée rira, bang 6ng thong vao da day, trong
duoc phdm dang kem hogc dang 16ng. Theo mot sb phuong 4n, d6i twong duge dung it
nhét mot lidu (vi dy, 1,2, 3, 4, 5, 6, 7, 8, 9, 10 lidu hodc nhidu hon) ctia dugc phdm
hoiic dugc ding it nhét mét lidu (viduy, 1,2, 3, 4, 5, 6, 7, 8, 9, 10 liéu hogc nhiéu hon)
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hang ngay, hang tun, hang thdng hodc hang ndm. Khoang thoi gian ding c6 thé duoc
x4c dinh (vi du, tir 1 dén 4 tudn, tir 1 dén 12 thang, tir 1 dén 20 nidm) hogc c6 thé trong
cudc ddi cua ddi teong. Theo céc phuong 4n khéc, d6i twong dugc ding it nhét hai lidu
(vidy, 2,3,4,5,6,7,8,9, 10 liéu hodc nhiéu hon) cta dugc phém. Theo phuong 4n
khac nita, dugc phém duoc dung cho d6i tugng nhu duoc phém co ban hodc lidu cao
hoc theo ché do co ban-lidu cao. Theo phuong 4n dugc wu tién, mot hodc nhiéu dugc

pham (vi dy, vacxin) cta sang ché dugc dung nhu liéu cao.

Theo phuong an dugc uu tién khac, sang ché d xuét phuong phap diéu tri hoic
lam giam nguy co 1y nhiém HIV & d6i twong bang cach cho dung, nhu dugce phim co
ban trong ché d6 ding vacxin co ban-lidu cao, vacxin ma bao gdm polypeptit thit nhét
c6 it nhét 85% trinh tir axit amin (vi du, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hodc 99%) giéng véi, hodc ¢6 trinh tu cia, SEQ ID NO:
6, hodc it nhit vat truyén thu nhét (vi du, vét truyén adenovirut hodc poxvirut) ma bao
gdm phan tir axit nucleic thi nh4t ma ma hoa polypeptit thir nhét. Tuy ¥ 13, polypeptit
thir hai c6 it nhat 85% (vi duy, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodac 99%) giéng v6i, hodc cé trinh tu ctia, SEQ ID NO: 7 cling ¢6
th8 dugc ding trong t6 hop v6i polypeptit thi nhét hodc, néu vat truyén thir nhit ma
hoa polypeptit thir nhét dugc ding, vét truyén thi hai (vi dy, vat truyén adenovirut hoic
poxvirut) bao gdm phan tir axit nucleic thir hai ma ma hoa polypeptit thit hai c6 thé
duoc ding trong td hop véi vat truyén thir nhit. Dugc phim liéu cao trong ché d6 co
ban-lidu cao c6 thé bao gdm mdt hodic nhiéu trong sd (cac) duge phim ciia séng ché (vi
du, bat ky mot trong sb cac trime 6n dinh cta khia canh thir nhét hodc thir hai, duoc
phém cua khia canh tht ba, vacxin cua khia canh thi tw, phan tir axit nucleic cua khia
canh thr nam, va/hodc vat truyén cta khia canh tht sau). Van theo phuong 4n khac
nita, dugc phim co ban trong ché @ lidu co ban-lidu cao c6 thé bao gbém (céc)
polypeptit cé (céc) trinh tu cua bat ky trong s§ cac SEQ ID NO: tir 8 dén 32, hodic mot
hoic nhiéu vat truyén bao gdm céc phan tir axit nucleic ma mi hod bét ky trong sb cac
SEQ ID NO: tir 8 dén 32, tiép theo liéu bao bao gdm mot hodc nhiéu trong s& (céc)
dugc phim cia sang ché (vi du, bat ky mét trong s6 cac trime 6n dinh ciia khia canh
thtr nhat hoidc th hai, dugc phém cta khia canh tht ba, vacxin cua khia canh thr tu,

phan tir axit nucleic ctia khia canh thir nim, va/hodc vat truyén ctia khia canh thir sau).
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Van theo phuong 4n khic, mot hodc nhidu duge phém cia sang ché (vi du,
vacxin) dugc dung nhu dugc phém co ban trong ché d6 co ban-lidu cao va duogc phém
lidu cao 1a dugc phém vacxin khac nhau, vi dy, vacxin ma bao gém mdt hodc nhiéu
polypeptit co it nhét 85% trinh tu axit amin (vi du, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ) giéng v4i, hodc ¢ trinh tu cua,
bat ky mot hodc nhiéu trong s6 cac SEQ ID NO: tir 6 dén 32 (t6t hon 1a polypeptit ctia
SEQ ID NO: 6 va/hoéc 7), hodc mdt hodc nhiéu vat truyén (vidy, vat truyén adenovirut
hodc poxvirut) mdi trong s6 chung bao gdm phén tir axit nucleic ma ma hod mdt hodc
nhiéu polypeptit c6 it nhat 85% (vi du, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, holdc 99%) gidng véi, hodc c6 trinh ty clia, mot hodc nhiéu
trong sé cac SEQ ID NO: tir 8 dén 32 (tot hon 14 vat truyén ma hod polypeptit ciia SEQ
ID NO: 6 va/hoac 7).

Theo mot sb phwong 4n, dbi tuong c6 thé, vi dy, dugc cho dung dugc phim
polypeptit ctia sang ché (vi dy, trime gp140 Env dn dinh cta sang ché) trong dugc phdm
khong chtra vat truyén. Dugc phdm polypeptit duoc ding c6 thé bao gbm khoang tir
1pg dén 1mg trime Env n dinh va t6t hon nita 13 khoang tir 50ug dén 300ug trime

Env 0n dinh cta sang ché.

Theo céc phuong 4n khéc, trong d6 vét truyén phan phdi 1a virut, dbi tugng c6
thé duge ding it nhit khoang 1x103 hat virut (vp)/liéu hoc khoang tir 1x10" dén 1x10™
vp/lidy, t5t hon 1a nim trong khoang tir 1x10° dén 1x10'2 vp/liu, va tét hon nita la nim
trong khoang tir 1x10° dén 1x10" vp/liéu. Dugc phim c6 thé dugc dung, vidy, 1,2, 3,
4,5,6,7,8,9, 10, 15, 20, 30, 35, 40, 45, 50, 55, hodc 60 phut, 2, 4, 6, 10, 15, hodc 24
giv, 2, 3, 5, hodc 7 ngay, 2, 4, 6 hodc 8 tudn hoic tham chi 3, 4, hoic 6 thang trudc phoi
nhim hodc trude chin doan, hodc cb thé duoc ding cho dbi tuong tir 15 dén 30 phut
hoic 1,2,3,4,5,6,7,8,9, 10, 12, 20, 24, 48, hodc 72 gio, 2, 3, 5, hodc 7 ngay, 2,4, 6
hodc 8 tuln, 3, 4, 6, hodc 9 thang, 1,2, 3,4, 5, 6,7, 8,9, 10, 15, 20 nam hodc 1au hon
sau chin doan hoic sau phoi nhiém hozc véi HIV. Déi tuong duoc ding mdt hodc
nhidu liéu cta dugc phAm mot 14n hang ngay, hang tun, hing thang hodc hang ndm.
Khi diéu tri 14y nhidm HIV, (c4c) dugc phdm clia séng ché (vi dy, bt ky mét trong sb
céc trime 6n dinh ctia khia canh thir nhét, tht hai hodc thi ba, duoc phém cua khia canh

thi tu hodc thir nim, vacxin ctia khia canh thir siu, phén tir axit nucleic ctia khia canh
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thir bay va/hodc vat truyén cua khia canh thir tdm) c6 thé duogc dung cho abi tuong
truéc khi xuit hién triéu chimg 1ay nhiém HIV hoic bénh/hdi chung (vi dy, hoi chiing
suy giam mién dich mic phai (acquired immune deficiency syndrome-AIDS)) hogc
chin doan dang tin cdy hoic sau khi khi chin doan hoic hdi chimng tré nén rd rang.
(Céc) dugc phém c6 thé duoc dung, vi du, ngay sau khi chén do4n hodc nhan biét triéu
chimg 14m sang hodc 2, 4, 6, 10, 15, hodc 24 gio, 2, 3, 5, hodc 7 ngay, 2, 4, 6 hodc 8

tuln hodc tham chi 3, 4, ho#c 6 thang sau khi chén doan hodc phét hién triéu chung.

Theo khia canh thi chin, sang ché dé xuét phuong phap san xut vacxin dé diéu
tri hodc 1am giam nguy co lay nhiém HIV & d6i tugng can didu tri hodc lam giam nay.
Phuong phép bao gdm céc budc: (a) cho axit nucleic cia khia canh thit hai ctia sang
ché (vi duy, axit nucleic ma con bao gém vat truyén cua khia canh thir tam) véi té bao;
va (b) biéu hién axit nucleic trong t& bao @& tao thanh trime dn dinh. Theo mot s6
phuong 4n, phuong phap dugc thyc hién in vitro hodc ex vivo. Theo mét s6 phuong 4n,
t& bao 1a t& bao vi khuin, thuc vat hodc dong vat ¢6 va (vi dy, té bao ciia ngudi hodc
dong vat c6 vii khong phai con ngudi). Theo phuong én dugc uu tién, té bao dong vat

c6 via 12 t& bao 293T.

Theo khia canh cudi cling, sang ché d& xuét kit bao gdm: (a) dugc phim ctia
sang ché (vi du, bét ky mot trong s6 cac trime dn dinh cta khia canh thir nhét, thi hai
hoac thir ba, duoc phém cua khia canh thir tu hodc thir ndim, vacxin ctia khia canh thir
sau, phan tir axit nucleic ctia khia canh thir bay va/hodc vat truyén cua khia canh thi
tam, vi du, vacxin bao gf‘)m cac trime mEnv vd/hoic mEnv+ va trime cEnv); (b) chét
mang, ta dugc hodc chét pha lodng duoc dung; va (c) cdc chi dan dé st dung né. Kit

tuy v ¢6 thé bao gdm chét bd trg.

Theo cac phuong an dugc uu tién cua tht ca cac khia canh cua sang ché, dbi
tugng 1a dong vat co v, t6t hon 14 dong vat linh trudng, nhu con ngudi.
MO ta vin tit cac hinh vé

Fig.1A thé hién trinh ty axit amin cta polypeptit vo ngoai (Env) gp140 cta virut
gay suy giam mién dich & ngudi (HIV) kham (“mEnv”; SEQ ID NO: 1) cta sang ché.
Vung duoc dong khung d2 chi trinh tu tin hiéu/dan du; ving duoc gach dudi dé chi
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gp120; ving chi gdm vén ban khong danh du dé chi gp41 mién ngoai; va ving dugc

gach dudi kép dé chi mién trime hoé/oligome hoa T4-fibritin “foldon”.

Fig.1B thé hién trinh ty axit amin cia polypeptit gp140 Env HIV kham
(“mEnv+"; SEQ ID NO: 2) cta sang ché. Trinh tu polypeptit dwoc t8i tru hod tiép va
bao gém trinh tu tin hiéw/dan dAu khac nhau d& t8i wu hoa sy bidu hién protein (ving
hdp); viéc bd sung cac dot bién 1am bét hoat vi tri tach (46t bién thay thé E/E) (cac géc
duoc khoanh tron); va bd sung vi tri nhan td Xa (ving dugc gach dudi zig-zag). Céc

vung khac dugc luu y nhu trén Fig.1A.

Fig.1C thé hién trinh ty axit amin cta polypeptit Env nhanh C dugc t61 wu hod
(cEnv; SEQ ID NO: 3) cua sang ché. Tét ca cac ving duge lvu y nhu trén Fig.1B.

Fig.2 1 thim tach Western th hién mitc biéu hién ctia mEnv va mEnv+ Ian lugt
trong duong 3 va 4, so voi cEnv va vat truyén biéu hién dbi chimg (pVRC8400) lan

luot trong cac duong 1 va 2.

Fig.3 1a sic phd loc gel mo ta phép tach rira dbng nhét cac trime mEnv+ sdu

ngay sau chuyén nhiém PEI cua té bao 293 T trong céc chai truc 1an (750-ml dich nbi).

Fig.4 1a hinh anh ctia SDS-PAGE tir gradien 4 dén 16% thé hién cc phan
doan dinh ctia mEnv+ sau khi tach rira loc gel. Hi€u suét protein cudi cfmg/lén tinh
ché biang khoang 8,44mg sau khi loc gel. Ndng d6 cubi cling bang khoang
5,62mg/ml.

Fig.5A 1a biéu db thé hién phép phén tich dinh lugng d6 chuan IDso khi xdc dinh
cac dap Ung khang thé trung hoa TZM.bl & chudt lang trude khi dung vacxin (Pre) va
sau khi dung vacxin (Post) véi homotrime nhanh C gp140 Env (cEnv) dugc thir nghiém
d6i véi panen nhiéu nhénh cta day 1 thé phan 1ap nhay trung hoa bao gdm pseudovirut
v ngoai HIV-1 nhanh B (SF162.LS va Bal.26) va nhanh C (MW965.26 va TV1.21),
cling nhu virut gdy bénh bach cdu cip tinh & chudt (MuLV) (d6i chimg 4m tinh).

Fig.5B 1a biéu dd thé hién phép phan tich dinh lugng ctia do chuén IDso khi x4c
dinh cac dap tng khang thé trung hoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi dung vacxin (Post) v6i homotrime gp140 Env version-1 kham (mEnv) duoc

thir nghiém d6i v6i panen nhiéu nhénh cta day 1 thé phan 1ap nhay trung hoa bao gbm
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pseudovirut vé ngoai HIV-1 nhanh B (SF162.LS va Bal.26) va nhanh C (MW965.26
va TV1.21), ciing nhu virut gy bénh bach cu cp tinh & chudt (MuLV) (d6i chimg
am tinh).

Fig.5C 12 biéu dd thé hién phép phan tich dinh luong clia d6 chudn IDso khi x4c
dinh cac d4p ung khang thé trung hoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi ding vacxin (Post) v&i trime cEnv va mEnv duoc thir nghiém d6i v6i panen
nhidu nhénh ctia ddy 1 thé phan lap nhay trung hoa bao gdm pseudovirut vé ngoai HIV-
1 nhanh B (SF162.LS va Bal.26) va nhanh C (MW965.26 va TV1.21) , cling nhu virut
gy bénh bach ciu cAp tinh & chudt (MuLV) (d6i chimg 4m tinh).

Fig.6A 1a biéu dd thé hién phép phan tich dinh lugng ctia d chuén IDso khi xéc
dinh cac dap tmg khéng thé trung hoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi ding vacxin (Post) v6i homotrime cEnv, homotrime mEnv hogc trime cEnv
va mEnv duoc thir nghiém d6i véi day 1B qua trung gian pseudovirut vo ngoai HIV-1
nhanh A nhay trung hoa, MS208.A1.

Fig.6B 1a biéu d thé hién phép phan tich dinh luong ciia 46 chuén IDso khi xéac
dinh cac dap tmg khéng thé trung hoa TZM.bl & chudt lang trudce khi ding vacxin (Pre)
va sau khi diing vacxin (Post) homotrime cEnv, homotrime mEnv, hodc trime cEnv va
mEnv dugc thir nghiém déi v6i ddy 1B qua trung gian pseudovirut vé ngoai HIV-1
nhanh A nhay trung hoa, Q23.17.

Fig.7A 1a biéu dd thé hién phép phan tich dinh lugng ciia 40 chuan IDso khi xéc
dinh cac dap tmg khang thé trung hoa TZM.bl & chudt lang trude khi dung vacxin (Pre)
va sau khi ding vacxin (Post) véi homotrime cEnv, homotrime mEnv, hodc trime cEnv
va mEnv dugc thir nghiém ddi véi day 1A pseudovirut vo ngoai HIV-1 nhanh B nhay
trung hoa & muc cao, SF162.LS.

Fig.7B la biéu d thé hién phép phan tich dinh luong ciia d6 chuén IDso khi x4c
dinh cac déap ting khang thé trung hoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi ding vacxin (Post) v&i homotrime cEnv, homotrime mEnv, hogc trime cEnv
va mEnv dugc thir nghiém d6i véi diy 1B qua trung gian pseudovirut vé ngoai HIV-1

nhénh B nhay trung hoa, BaL.26.

-11-



217248

Fig.7C 1a bidu db thé hién phép phan tich dinh lugng ctia 9 chuéan IDso khi x4c
dinh c4c déap tmg khang thé trung hoa TZM.bl & chudt lang trude khi dung vacxin (Pre)
va sau khi ding vacxin (Post) v6i homotrime cEnv, homotrime mEnv, hodc trime cEnv
va mEnv duge thir nghiém d6i véi diy 1B qua trung gian pseudovirut vo ngoai HIV-1
nhanh B nhay trung hoa, SS1196.1.

Fig.7D la bidu dd thé hién phép phan tich dinh lugng cta d chuan IDso khi x4c
dinh cac dap ung khang thé trung hoa TZM.bl & chudt lang trude khi dung vacxin (Pre)
va sau khi ding vacxin (Post) v6i homotrime cEnv, homotrime mEnv, hodc trime cEnv
va mEnv dugc thir nghiém ddi véi ddy 1B qua trung gian pseudovirut vo ngoai HIV-1
nhanh B nhay trung hoa, 6535.3.

Fig.8A 12 bidu db thé hién phép phén tich dinh lugng ciia d6 chuan IDso khi xéc
dinh cac dap ung khéng thé trung hoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi ding vacxin (Post) v6i homotrime cEnv, homotrime mEnv, hogc trime cEnv
va mEnv dugc thir nghiém d6i v6i ddy 1A pseudovirut vo ngoai HIV-1 nhanh C nhay
trung hoa & mic cao, MW965.26.

Fig.8B 1a biéu dd thé hién phép phan tich dinh lugng ctia d chuan IDso khi xac
dinh c4c dap tmg khang thé trung hdoa TZM.bl & chudt lang trudc khi ding vacxin (Pre)
va sau khi diing vacxin (Post) v6i homotrime cEnv, homotrime mEnv, hogc trime cEnv
va mEnv duge thir nghiém déi véi ddy 1B qua trung gian pseudovirut vé ngoai HIV-1
nhanh C nhay trung hoa, TV1.21.

Fig.8C 1a bidu dd thé hién phép phén tich dinh luong ctia 49 chudn IDso khi x4c
dinh c4c dép tmg khang thé trung hoa TZM.bl & chudt lang trudce khi dung vacxin (Pre)
va sau khi ding vacxin (Post) vitoi homotrime cEnv, homotrime mEnv, hodc trime
cEnv va mEnv duoc thir nghiém d6i v6i ddy 1B qua trung gian pseudovirut v ngoai
HIV-1 nhanh C nhay trung hoa, ZM109F .PB4.

Fig.8D 1a biéu dd thé hién phép phan tich dinh luong ctia d chuén IDso khi xac
dinh céc dap tmg khang thé trung hdoa TZM.bl & chudt lang trude khi ding vacxin (Pre)
va sau khi diing vacxin (Post) homotrime cEnv, homotrime mEnv, hodc trime cEnv va
mEnv duogc thir nghiém d6i véi ddy 1B qua trung gian pseudovirut vé ngoai HIV-1

nhénh C nhay trung hoa, ZM197M.PB7.
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Fig.9A 1a thAm tach Western thé hién su biéu hién cia HIV-1 mEnv, mEnv2, va
mEnv3 48 gior sau khi chuyén nhiémchuyén nhidm tam thdi t€ bao 293Ts. cEnv
(Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111; Nkolola et al. (2010) J.
Virol. 84:3270) va Clade A (92UG037.8) gp140 (Kovacs et al. (2012) Proc. Natl. Acad.
Sci. U.S.A. 109:12111) duoc st dung 1am dbi chiing duong tinh.

Fig.9B 1a bidu db thé hién profin sic ky loai trir theo kich thuéc cua mEnv tinh
ché.

Fig.9C 1a biéu d6 thé hién profin sic ky loai trir theo kich thuéc ciia mEnv sau
khi tan bing va 0 & 4°C trong 7 ngdy. Cac tin hiéu d6i véi mau dugc 1am tan gid va
mau U & 4°C trong 7 ngay chdng khit 1én nhau.

Fig.10A 1a bidu dd thé hién profin gén két cong hudng plasmon bé mit (SPR)
ctia mEnv véi CD4. CD4 hai mién c6 thé hoa tan duge ghép cip theo cach khong thuédn
nghich véi CMS5 chip va mEnv chay qua chip & ndng do tir 62,5 dén 1000nM.
Sensorgram dugc thé hién theo mau den va khép dong hoc dugc thé hién mau xam; hai
tin hiéu chdng khit 1én nhau. RU = don vi dap tmg.

Fig.10B 1a biéu db thé hién profin gin két SPR ctia mEnv véi 17b IgG. 17b IgG
duoc bét giit va mEnv trime chay qua IgG dugc gén két & néng d6 1000nM véi su co
mit (vét xam) ho#ic khdng c6 mat (vét den) ctia CD4 duogc gin két voi chét gay mién
dich.

Céc hinh v& Fig.10C va Fig.10D 12 c4c biéu db thé hién profin gin két SPR cua
mEnv véi VRCO1 va 3BNC117. VRCO1 IgG (C) hodc 3BNC117 IgG (D) duoc bt gitt
va mEnv trime chay qua IgG duoc gén két & ndng do tir 62,5 &én 1000nM. Sensorgram
dugc thé hién mau den va khép dong hoc duoc thé hién mau xam; trong ca hai bidu dd,
hai tin hiéu chdng khit 1én nhau. RU = don vi dap ung.

* Céc hinh vé tir Fig.11A dén Fig.11F 1a cac bidu dd thé hién profin gén két SPR
ctia mEnv v6i bnAb PGT121 phu thude glycan, PGT126 va bnAbs PG9 va PG16 phu
thuoc nhém bén. Dbi voi tht ca cac thir nghiém, protein A duoc ghép cip theo cach
khong thuén nghich vdi CMS chip va IgG dugc bét giit. M gp140 kham dugc chay qua
(A) PGT121 IgG va (B) PGT126 IgG dugc gin két & ndng d6 tir 62,5 dén 1000nM.
gp140 kham dugc chiy qua (C) PG9 IgG va (D) PG16 IgG dugc gin két. gp120 kham
cling duoc chay qua (E) PG9 IgG va (F) PG16 IgG duge gén két. Sensorgram dugc thé
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hién mau den va khép dong hop duge thé hién mau xam; trong tht ca céc bidu dd, hai
tin hiéu chdng khit 1én nhau. RU = don vi d4p tmg.

Fig.12A 13 viéc cin thing hang trinh tu cta cac trinh tw 2F5 va 4E10 epitop véi
trinh tu trime mEnv.

Fig.12B 13 phép thdm tich Western cia 2F5 va 4E10 dugc gin két véi (1) mEnv
(2) 92UG037.8 gp140 (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111;
Nkolola et al. (2010) J. Virol. 84:3270) (d6i chimg duong tinh) va (3) M gp120 kham
(d6i chimg 4m tinh).

" Fig.12C 1a b biéu dd thé hién 2F5 va 4E10 gin két ELISA ciia mEnv. mEnv
(gp140 kham) va gp120 kham khong thé hién tin hiéu c6 thé phat hién. gp41 qua trung
gian Nhanh A (92UG037.8) (Frey et al. (2008) Proc. Natl. Acad. Sci. U.S.A. 105 :3739)
(d6i chirng duong tinh) dugc thé hién 12 hinh vuong, mEnv dugc thé hién nhu hinh tam
giac. Pudong chdm cho biét ngudng co ban ctia thit nghiém.

Fig.12D 12 b bidu d6 thé hién SPR gén két cta protein-A dugc bét gitt 2F5 va
4E10 véi mEnv, véi GCN4 gp41 ddi chimg dwong tinh mau den va mEnv mau xam.

Fig.13 1a biéu dd thé hién sy 14y nhiém mEnv pseudovirion ctia té bao TZM.bl.
Pseudovirion duoc sinh ra véi M gp160 Env kham c6 chiéu dai nguyén ven dugc st
dung d& chuyén nhidm té bao TZM.bl dich biéu hién CD4 va ddng thu thé
CCR5/CXCR4 trong thir nghiém TZM.bl. Pudng nim ngang nét dirt cho biét nén clia
té bao TZM.bl don 1¢ ma khong c6 virut (d6i chiing 4m tinh).RLU, don vi huynh quang

tuong d6i.

Céc hinh v& Fig.14A va Fig.14B 1a cac biéu do thé hién diém cudi ELISA gén
két d4p tmg khang thé. Huyét thanh thu dugc 4 tudn sau mdi lan gay mién dich ¢ chudt
lang dwoc gdy mién dich v6i gp140 nhanh C (cEnv), mEnv hodc cEnv + mEnv (C+tM)
gp140 hoa tri hai trong (A) chét nén M hoic (B) chét phu trg CpG/Emulsigen dugc thir
nghiém trong cdc ELISA didm cudi dbi voi cac khang nguyén trime mEnv va cEnv.
Céc dit lidu dugc thé hién nhu cac d6 chuln trung binh nhan & mdi thdi diém +/- 4o
léch tiéu chudn. Pudng nét dit nim ngang cho biét ngudng co ban thir nghiém.

*P<0,05; thir nghiém t khong cép doi

Céc hinh v& Fig.15A va Fig.15B 1a cac biéu dd thé hién céc d6 chuin khang thé
lam trung hoa d6i v6i cac panen thé phan 1ap day 1 HIV-1 trong thir nghiém TZM.bl,
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béng cach str dung chat bd trg nén M. Huyét thanh thu dugc sau khi dung vacxin trime
thtr ba trong cEnv (C), mEnv (M), hodc chudt lang dugc ding vacxin cEnv + mEnv
(C+M) hoé tri hai duoc thir nghiém d6i v6i panen nhiéu nhénh cia day 1 (MW965.26,
SF162.LS, Bal.26, DJ263.8, TV1.21, MS208, Q23.17, SS1196.1, 6535.3, ZM109.F,
ZM197M) HIV-1 Env pseudovirut trong cac thir nghiém lam trung hoa TZM.bl. Cac
dudng nim ngang cho biét cac do chuln trung binh. Pudng nét dirt nim ngang cho biét
ngudng co ban thir nghiém. Huyét thanh tir cac thoi diém truée khi dung vacxin thé

hién ngudng co ban ti thiéu. *P<0,05; thir nghiém Mann-Whitney.

Céc hinh vé Fig.15C va Fig.15D 1a cc biéu db thé hién cic d¢ chuén khéng thé
lam trung hoa dbi véi céc panen thé phan lap ctia day 1 HIV-1 trong thir nghiém
TZM.bl, bang cach sir dung chat bd trg CpG/Emulsigen. Huyét thanh thu duoc sau khi
dung vacxin trime thit ba trong cEnv (C), mEnv (M), hodc chudt lang duge dung vacxin
cEnv + mEnv (C+M) ho4 tri hai dugc thir nghiém d6i v6i panen nhidu nhanh cta day
1 (MW965.26, SF162.LS, Bal.26, DJ263.8, TV1.21, MS208, Q23.17, SS1196.1,
6535.3, ZM109.F, ZM197M) HIV-1 Env pseudovirut trong cc thir nghi€ém lam trung
hoa TZM.bl. Céc dudng nim ngang cho biét cac d6 chudn trung binh. Pudng nét dut
gdy nim ngang cho biét ngudng co ban thir nghiém. Huyét thanh tir c4c thoi diém trudce

khi ding vacxin thé hién ngudng co ban tdi thiéu. *P<0,05; thir nghiém Mann-Whitney.

Céc hinh v& Fig.16A va Fig.16B 1a c4c biéu dd thé hién cac do chudn khang thé
lam trung hoa ctia huyét thanh chudt lang d6i v6i cac thé phan lap HIV-1 day 2 nhanh
B va C trong thit nghiém lam trung hoa A3RS5. Huyét thanh thu dugc trudce khi dung
vacxin (Pre) va sau khi ding vacxin trime thi ba (Post) trong nén M duge bd sung chit
bd tro cEnv, mEnv hodic dugc dung vacxin cEnv + mEnv (C+M) hoa tri hai dugc thir
nghiém dbi v6i (A) thé phan 14p day 2 nhéanh C Ce_1086_B2, Ce2010 va Du422.1 va
(B) thé phan 1ap ddy 2 nhanh B SC22.3C2, SUMA va REJO trong céc thir nghiém lam
trung hoa A3RS. Pudng nét dut nim ngang cho biét ngudng co ban thir nghiém.
*P<0,05; thir nghiém Mann-Whitney.

Fig.17A 1a bidu dd thé hién d¢ tinh khiét manh ciia phién ban t6i wu hoé ciia M
gp140 kham dung dé chi “mEnv+" trong dugc phim sach 2-lit.
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Fig.17B 1a biéu dd thé hién d¢ tan manh ctia mEnv+ sau khi déng bang/tan bang
hoac u & 4°C trong 1 tudn. Céc tin hiéu dbi véi lanh déng-tan gid va i & 4°C trong 7
ngdy xép chdng chit ché.

Fig.17C 1a SDS-PAGE gel thé hién d¢ tan manh cia mEnv+ sau khi dong

bang/tan bang hodc 1 ¢ 4°C trong 1 tudn.

Céc hinh v& tir Fig.18A dén Fig.18B 1a c4c biéu db thé hién tinh gdy mién dich
ctia mEnv bing cach sit dung Adju-Phos 1am chit bd tro so véi mEnv+ bang cach sir
dung céc chit bd trg khac nhau. mEnv va mEnv+ thé hién tinh gay mién dich c6 thé so
sanh nhu dugc do bing cac khang thé gén két boi ELISA.

Fig.19 12 bd bidu db thé hién cac phép phan tich dinh lugng cta cac do chuin
Dso, do TZM.bl lam trung hoa cc dép tmg khéng thé & chudt lang trudc khi ding
vacxin (Pre) va sau khi dung vacxin (Post). mEnv va mEnv+ thé hién tinh gdy mién

dich c6 thé so sanh trong céc thir nghiém ma khong quan tim dén chét bd trg.
M ta chi tiét sang ché
Cac dinh nghia

Nhu dugc sir dung trong ban mo ta nay, thuat ngit “khoang” cé nghia la +/- 10%

tri s& duogc trich dan.

Thuat ngit “adenovirut” c6 nghia 1a virut hai muoi mit khong c6 vO ngodi ¢
kich ¢& trung binh (tir 90 ¢én 100nm) ma bao gdm capsit va ADN hé gen mach thing
soi kép. Adenovirut c6 thé 1a adenovirut xut hién tw nhién, nhung dugc phan 1ap (vi
du, sAd4287, sAd4310A, hodc sAd4312) hodc adenovirut tai t5 hop (vi du, sAd4287,
sAd4310A, hoic sAd4312 khong c6 kha ning sao chép hodc c6 kha ning sao chép,

ho#c bién thé kham ctia nd).

Nhu duoc st dung trong ban mo ta ndy, “viéc dung” c6 nghia la phuong phap
ding lidu dugc phdm (vi dy, dugc phdm ciia séng ché, nhu bat ky mot trong sb céc
vacxin ctia cac khia canh tht nhat hogc thir tu, duge phém cua khia canh th® ba, phan
tir axit nucleic cua khia canh thit nim, va/hodc véat truyén cua khia canh thir sdu) cho
déi twong. Dugc pham duge dung trong cac phuong phap dugc mo ta trong ban m6 ta

nay cé th8 duoc ding, vi du, trong co, trong tinh mach, trong da, duéi da, trong dong
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mach, trong mang bung, trong thuong tdn, trong so, trong khép, trong tuyén tién liét,
trong mang phdi, trong khi quan, trong mii, trong thuy tinh thé, trong 4m dao, trong
truc trang, cuc bd, trong khéi u, qua mang bung, dudi da, dudi mang két, trong tui,
mang nhiy, trong mang ngoai tim, trong rbn, trong nhan cu, qua dudng miéng, cuc
bd, khu tra, be"mg viéc xOng, b%mg viéc tiém, béng viée truyén, bﬁng viée truyén lién
tuc, bﬁng viéc truyén khu tru tém té bao dich mot cach truc tiép, béng éng thong, béng
viéc rira, bing 6ng théng vao da day, trong duoc phim dang kem hodc dang long.
Phuong phap dung dugc uu tién ¢c6 thé thay dbi phu thudc vao cc nhan t6 khac nhau
(vi du, céc thanh phﬁn cua dugc phém duoc diung va muc trAm trong cta tinh trang

bénh duoc didu tri).

Nhu duoc st dung trong ban md ta ndy, thut ngft “nhdnh” dung dé chi virut
gdy suy giam mién dich & ngudi (HIV) duoc phan loai theo mitc tuong ty di truyén cia
chiing. Hién nay, c¢6 ba nhém cta cac thé phan lap HIV-1: M, N va O. Nhém M (ching
chinh) gdm c6 it nhat mudi nhanh, tir A dn J. Nhém O (ching vong ngoai) c6 thé gém
¢6 nhiéu nhanh twong tr. Nhém N 14 thé phan 14p HIV-1 méi ma khong dugc phan loai
theo nhém M hoic O. Theo cac phuong én 14y 1am vi dy, duge phim ciia sang ché (vi
du, bat ky mét trong s& cac vacxin cia cac khia canh thit nhit hoic thi tu, duoc phém
cta khia canh thtr ba, phan tr axit nucleic cia khia canh thir ndm, va/hodc vat truyén
cta khia canh thi sau) nhu duge mo ta trong ban mod ta nay s& nhén biét va lam ting
d4p ing mién dich (vi dy, lam trung hoa khing huyét thanh khang HIV) déi véi hai,
ba, bdn, nim, sau, bay, tdm, chin, mudi hodc nhidu nhanh va/hodc hai hodc nhiéu nhém

HIV.

Trong ban mo ta nay va cac diém yéu cu bao hd, thuat ngir “bao gdm” hodc
céc bién thé nhu “su bao gdm” hodc “viéc bao gdm,” s& duge hidu ngu y 1 gdbm c6 cac
s6 nguyén di néu hodc nhém s6 nguyén nhung khong gdm c6 s6 nguyén hozic nhém
s6 nguyén khéc bat ky.

Nhu duoc sir dung trong ban md ta nay, thut ngtt “glycoprotein vo ngoai” ding
d chi, khong khong chi giéi han &, glycoprotein ma duoc bidu hién trén bé mit ciia vo
ngoai cua cac hat virut HIV va bé mit ciia mang sinh chét ctia t& bao bi nhiém HIV.

Gen env ma hoa gp160, ma dugc tach nhd phan giai protein thanh cic protein vo ngoai
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(Env) gp120 va gp4l. Gp120 gin két v6i thu thd CD4 trén té bao dich ma c6 thy thé
ndy, nhu vi dy, t& bao hd trg T. Gp41 khéng duoc gin két cong hod tri véi gp120, va
tao ra budc thir hai ma nho d6 HIV di vao té bao. Ban dAu, n6 duoc giéu trong mang
virut, nhung khi gp120 gén két vdi thu thé CD4, gp120 1am thay ddi cau hinh ctia nd
1am cho gp41 trd nén duge phoi nhiém, & d6 n6 c6 thé tro gitip trong viéc dung hop
v&i té bao vat chu.

Thuat ngit “san phidm gen” c6 nghia 1a bao gbm cac ARN thdng tin dwoc phién

ma tir gen cling nhu polypeptit duoc dich mé tir cdic ARN nay.

Thuat ngit “phan tlr axit nucleic khac loai” hodc “gen khac loai” c6 nghia la
phén tir axit nucleic ngoai sinh bat ky (vi du, phan tir axit nucleic ma hod polypeptit
gp140 Env tdi wu ctia séng ché) ma c6 thé duoc chén vao trong vat truyén ciia sang ché
(vi du, vét truyén adenovirut hodc poxvirut) d8 truyén vao trong té bao, mé hoic co
quan, dbi v6i su bidu hién tiép theo ctia san phdm gen quan tAm hodc méanh cua né duoc
m3 hod bang phan tir axit nucleic khac loai hodc gen. Theo phuong an duge uu tién,
phén tr axit nucleic khéc loai, ma c6 thé duoc ding cho t& bao hodc dbi tugng nhu mot
phén cua séng ché, c6 thé bao gdm, nhung khéng chi gi¢i han &, phén tir axit nucleic
ma hod it nhét mot polypeptit Env kham t&i wu (vi dy, polypeptit Envl kham, nhu
mEnv va mEnv+) vd/hodic polypeptit Env nhanh C (vi du, polypeptit Envl nhénh C,
nhu cEnv).

Thuét ngit “virut gdy suy giam mién dich & ngudi” hodc “HIV” c6 nghia la virut
thudc chi Lentivirinae, mot phan ctia ho Retroviridae, va bao gbm, nhung khong chi
gi6i han &, HIV typ 1 (HIV-1) va HIV typ 2 (HIV-2), hai loai HIV lay nhiém cho con
nguoi.

Thuat ngft “dap tmg mién dich” c6 nghia la dép tmg bét ky v&i khang nguyén
hodic thé quyét dinh khang nguyén bdi hé mién dich cta d6i twong (vi du, con ngudi).
Céc dap timg mién dich 14y 1am vi du bao gbm cac dap tmg mién dich thé dich (vi du,
sén‘xuét khang thé dic hidu khang nguyén, vi dy, lam trung hoa khéng thé (NADb)) va
dap g mién dich qua trung gian t& bao (vi du, su ting sinh té bao bach huyét).

Nhu duoc st dung trong ban m6 ta nay, thuat ngit “lam giam™ d6i véi HIV dung

dé chi viéc thu nho ho#c gidm hoat tinh qua trung gian HIV (vi dy, su lay nhiém, dung
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hop (vi dy, su di vao ctua té bao dich va/hodc sy hinh thanh hop bao), sy lan truyén
virut, v.v) va/hodc giam do chuén virut. Hoat tinh qua trung gian HIV va/hodc d9 chuin
HIV c6 thé dugc giam 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%, 99,3%, 99,4%,
99,5%, 99,6%, 99,7%, 99,8%, 99,9% hozc nhiéu hon so véi viéc giam cua d6i tuong
d6i chimg (vi du, d8i tuong khong duoc didu tri hodc di tuong duge diu tri bing gia

thudc).

Thuét ngit “khang thé trung hoa” hoic “NAb” c6 nghia 1a khang thé ma duoc
tinh ché tir hodic c6 mit trong, huyét thanh va ma nhan biét khang nguyén dic hiéu (vi
du, glycoprotein Env HIV, nhu polypeptit gp140 hodc polypeptit gp120) va trc ché
(c4c) tac dung ctia khéng nguyén & vét chu (vi du, con ngudi). Nhu dugc st dung trong

ban mo ta ndy, khang thé c6 thé 1a khang thé don hodc nhidu khéng thé.

Thuét ngit “axit nucleic” hodc “polynucleotit,” nhu dugc st dung thay thé cho
nhau trong ban mé ta nay, ding d chi polyme cta nucleotit c6 chiu dai bat ky va bao
gém ADN va ARN. Céc nucleotit c6 thé 12 deoxyribonucleotit, ribonucleotit, nucleotit
dugc cai bién hoic bazo va/hoic thé tuong tu cta ching hodc chét bt ky ma co thé
dwoc hop nhét vao trong polyme bang ADN hoic ARN polymeraza hodc bang phan
tmg téng hop. Polynucleotit ¢6 thé bao gdm cac nucleotit duge cai bién, nhu cac
nucleotit dugc metyl hod va cac thé twong tu ciia chung. Néu c6 mit, viéc cai bién dbi
véi ciu tric nucleotit ¢ thé duoc tao ra trudc hodic sau khi 13p rap polyme. Trinh ty
ctia nucleotit c6 thé bi gidn doan bdi cac thanh phin khong phai nucleotit. Polynucleotit
con c6 thé duoc cai bién sau tdng hop, nhu bing viée tiép hop véi chét danh dau. Cac
kiéu cai bién khac bao gém, vi dy, “mi”, su thay thé ctia mot hodc nhiéu nucleotit Xuét
hién tu nhién béng thé tuong tu, cac cai bién bén trong nucleotit nhu, vi dy, cac cai
bién voi cac lién két khong mang dién (vi dy, metyl phosphonat, phosphotrieste,
phosphoamidat, carbamat, v.v) va céac lién két mang dién (vi du, phosphorothioat,
phosphorodithioat, v.v), cic li€n két chira phin ddi xtmg nhu, vi dy, protein (vi du,
nucleaza, doc 6, khang thé, peptit tin hidu, poly-L-lysin, v.v), cac lién két véi cac chat
xen k& (vi du, acridin, psoralen, v.v), cic lién két chira cac chét chelat hoa (vi du, kim

loai, kim loai phéng xa, bo, kim loai oxy hod, v.v), cac lién két chira chit alkyl hoa, cac
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lién két c¢6 céc lién két cai bién (vi dy, axit alpha anomeric nucleic, v.v), cling nhu cac
dang khong cai bién cta (cac) polynucleotit. Hon nita, bét ky trong s6 cac nhém
hydroxyl thudng cé mit trong dudng cd thd dugc thay thé, vi du bing cic nhém
phosphonat, cac nhém phosphat, dugc bao vé bang cic nhom bao vé tiéu chuén hoic
duoc hoat hoa d8 tao ra céc lién két bd sung d8i véi cac nucleotit bd sung hodc c6 thé
dwoc tiép hop véi cac chét mang dang rdn hogc ban rén. OH dau cudi 5° va 3’ c6 thé
duge phosphoryl hoé hodic dugc thé bing amin hodc céc phan nhém nip hitu co chia
tir 1 dén 20 nguyén tir cacbon. Céac hydroxyl khac cling c6 thé tao dAn xuét ddi véi cac
nhém béo vé tiéu chudn. Céc polynucleotit cling c6 thé chtra céc dang tuong ty cua
dudng riboza hodc deoxyriboza ma thudng dé duge biét dén trong linh vuc nay, bao
gdm vi du, 2°-O-metyl-, 2’-O-allyl, 2’-flo- hodc 2’-azido-riboza, chit tuong tu dudng
vong cacbon, dudng alpha-anomeric, dudng epimeric nhu arabinoza, xyloza hodc
lyxoza, dudng pyranoza, duong furanoza, sedoheptuloza, chét tuong tu khong vong va
cac chét twong tu bazo nucleosit nhu metyl ribosit. Mot hodc nhidu lién két
phosphodieste c6 thd duoc thay thé bang céc nhém lién két khac nhau. Cac nhém lién
két khac nhau ndy bao gdm, nhung khéng chi gi6i han &, cac phuong én trong d6
phosphat dugc thay thé bang P(0)S(“thioat”), P(S)S (“dithioat”), “(O)NR: (“amidat™),
P(O)R, P(O)OR’, CO hodc CH; (“formaxetal”), trong d6 mdi R hodc R’ doc 1ap la H
hodic alkyl (1-20C) dugc thé hodc khong dugce thé tuy ¥ chua lién két ete (-O-), aryl,
alkenyl, xycloalkyl, xycloalkenyl hodc araldyl. Khong phai tht ca cac lién két trong _
polynucleotit cdn phai gibng nhau. Phin mé ta trén day 4p dung cho tit ca céc

polynucleotit dugc d& cap trong ban mo ta nay, bao gdm ARN va ADN.

Thuét ngir “t6i wu hod” c6 nghia 1a polypeptit gy mién dich ma khong phai 1a
peptit xudt hién ty nhién, polypeptit hodc protein, nhu polypeptit khong xuét hién tu
nhién (vi duy, polypeptit gp140 cta sang ché). Céc trinh tu polypeptit virut t51 wu ban
dAu duoc sinh ra bing cach cai bién trinh ty axit amin ciia mét hodc nhiéu san phdm
gen virut xuit hién ty nhién (vi du, peptit, polypeptit, va protein, vi du, polypeptit Env
virut, vi du, polypeptit Env1, Env2, va/hodc Env3 virut) dé 1am tang chiéu rong, cuong
6, chidu sau hoic tudi tho ciia d4p img mién dich khang virut (vi dy, cac dap tmg mién
dich té bao hoic thé dich) duoc sinh ra khi gy mién dich (vi dy, khi dugc hop nhét vao

dugc pham cia sang ché, vi dy, vacxin clia séng che) cia doi tuong (Vi du, con ngudi).
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Do do, polypeptit virut t8i wu hoa c6 thé twong tmg véi trinh tu gen virut “cha me”;
theo céch khac, polypeptit t6i uru hoa c6 thé khong tuong Ung véi trinh tu gen virut
“cha me” dic hiéu nhung c6 thé tuong tmg véi cic trinh tw twong tu tir cac ching khac
nhau hodc céc loai hdu nhu virut. Céc cai bién dbi véi trinh tu gen virut ma cé thé duoc
bao gdm trong polypeptit virut t6i wu bao gdm viéc bd sung, thay thé va loai bét axit
amin. Theo mot phwong 4n cua sang ché, polypeptit t6i wu 14 protein vé ngoai kham,
nhu gp140 Env1 kham (xem, vi du, cong b patent My s& 2012/0076812), hodc phién
ban t6i wu cia nd, ma duoc thay ddi tiép dé bao gdm trinh tw din daw/tin higu déi véi
su biéu hién protein tdi da, (cac) dot bién vi tri tach, vi trf nhan td Xa va/hodc mién
trime hoa foldon (xem, vi du, SEQ ID NO: 2). Cac phuong phap sinh ra polypeptit virut
t6i wu duge mo ta, vi dy, trong 4n pham: Fisher et al. “Polyvalent vaccine for Optimal
Coverage of Potential T-Cell Epitopes in Global HIV-1 Variants,” Nat. Med.
13(1):100-106 (2007) va cong bd don qudc t€ s6 WO 2007/024941. Khi trinh tu
polypeptit virut t&i wu duge sinh ra, polypeptit trong tmg cé thé duoc tao ra hodic duge
ding bang cac k¥ thuat tidu chuln (vi du, c4c vat truyén virut tai td hop, nhu vat truyén
adenovirut dugc bdc 16 trong cac cong bd don qubc t& s6 WO 2006/040330 va WO
2007/104792) va tuy y duoc Iip rép két hop véi mét hodc nhiéu polypeptit virut khéc
cta sang ché dé tao thanh trime polypeptit 6n dinh.

Thuét ngit “chét pha lodng, ta dugc, chét mang, hodc chét b trg duoc dung” cé
nghia 1a chét pha lodng, t4 dugc, chét mang hodc chét bd tro ma chép nhén dugc vé
mat sinh ly d6i voi dbi tuong trong khi duy tri duge cac ddc tinh diéu tri ctia duoc phém
ma né dugce ding. Mot chit mang duge dung 14y 1am vi du 1a nuéc mudi sinh ly. Cac
chét pha loang, ta dugc, chit mang hoic chét b tro chép nhén duoc vé mit sinh Iy va
duoc phim chira chung 1a da duoc biét dén dbi v6i ngudi 6 hiu biét trung binh trong
linh vuc nay (xem, vi dy, cong bb patent M§ s6 2012/0076812).

Thuét ngit “tai tb hop”, dbi véi duge phdm (vi du, vat truyén ctia sang ché, nhu
vit truyén adenovirut hodc poxvirut) c¢6 nghia 1a dugc phidm ma da dugc thao tac in
vitro (vi du, st dung céc k¥ thuat tao dong tiéu chuén) dé dua céc thay ddi (vi du, cac
thay dbi dbi véi duoc phém, vi du, hé gen adenovirut hodc poxvirut lan luot cua vt
truyén adenovirut hogc poxvirut) ma c6 kha ning gén két v6i hodc kiém soat chat diéu

tri va/hodc ma thic déy viéc dua chét diéu tri vao trong dbi twong (vi du, con ngudi)
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hodc t& bao chi. Duoc phém tai td hop cua séng ché do do, co thé 1a vat truyén véan
chuyén adenovirut hogic poxvirut (vi dy, vét truyén adenovirut hoic poxviriut sao chép
khiém khuyét) d& phan phdi mét hogc nhiéu trong sé cac trime polypeptit Env 6n dinh

cua sang che.

Thuét ngit “su giéng nhau vé trinh tu” hodc “su tuong tu v& trinh tu” c6 nghia
ring su giéng nhau hoic sy tuong ty giita hai hodc nhiéu trinh ty axit amin hodc hai
hodc nhiéu trinh tu nucleotit, duge bidu hién xét dén su giéng nhau hodc su tuong tu
gifta céc trinh ty. Su gidng nhau v& trinh tu c6 thd dwoc do xét dén “ty 16 phan trim
(%) gibng nhau,” trong d6 ty 1€ phin trim cao hon, sy giéng nhau nhiéu hon duge chia
sé gifta céc trinh tu. Su tuong tu vé trinh tu c6 thé duoc do xét dén ty 1€ phén tram
tuong tu (ma xét dén cac thay thé axit amin bao tdn); ty 16 phan trim cao hon, su twong
tu chung gifta c4c trinh tu nhidu hon. Chit ddng ding hodc chit ddng ding khac loai
thich hop cta axit nucleic hodc trinh ty axit amin ¢6 mirc giéng nhau/trong tu vé trinh
tu twong dbi cao khi dugc cin thing hang bang cach st dung cic phuong phép tiéu
chudn. Su gidng nhau v& trinh tw c6 thé duge do bing cach st dung phén mém phan
tich trinh tu trén thiét 1ap mic dinh (vi dy, Sequence Analysis Software Package of the
Genetics Computer Group, University of Wisconsin Biotechnology Center, 1710
University Avenue, Madison, WI 53705). Phin mém nay c6 thé khop céc trinh tw tuong
tu bing cach gan mirc do twong ddng véi cac thay thé khac nhau, loai bét hodic cac cai
bién khac.

Nhu duoc str dung trong bdn md ta ndy, thudt ngit “trime polypeptit 6n dinh”
ding dé chi, nhung khong chi giéi han ¢, oligome ma bao gdm trinh tu protein va/hodc
polypeptit ma lam tdng 46 dn dinh (vi du, qua sy c6 mat ciia mdt hodc nhidu mién
oligome hod) cua cAu truc trime (vi du, 1am gidm su phén ly cua céc trime thanh cac
don vi monome). Cu thé 13, trime polypeptit dn dinh gbém c6 ba protein Env kham (vi
du, Envl, Env2, va/hodc Env3), ba protein Env Env nhanh C hodc tb hop ctia mot hodc
nhiéu protein Env kham va mot hodc nhiéu protein Env nhanh C, trong do6 it nhét mét
protein Env bao gdm mién oligome hod. “Mién oligome hod” dung dé chi, nhung khong
chi giéi han ¢, trinh tur polypeptit ma co thé duoc sir dung dé 1am ting do 4n dinh cta
protein vO ngoai oligome nhu, vi duy, d& 1am tang d6 on dinh cua trime gp140 HIV. Cac

mién oligome hod c6 thé dugc st dung dé 1am ting d9 On dinh ctia polypeptit oligome
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tuong ddng ciing nhu polypeptit oligome khac loai. Cac mién oligome 1 d4 dugc biét
dén trong linh vuc ndy va bao gdm “céc mién trime hoa.” Mién trime hoé ding dé chi
mién oligome hod ma 1am dn dinh polypeptit trime (vi dy, trime gdm c6 mot hodc nhiéu
trong s cac polypeptit gp140 clia sang ché). Céc vi du vé cac mién trime hoé bao gdm,
nhung khong chi giéi han 6, mién trime hod T4-fibritin “foldon”; mién trime hod cudn
xoén thu dugc tit GCN4 (Yang et al. (2002) J. Virol. 76:4634); va dudi don vi xuc tac
cta E. coli aspartat transcarbamoylaza nhu trime tag (Chen et al. (2004) J. Virol.
78:4508).

Thuat ngit “déi twong” 1a dong vt cé xuong séng, nhw dong vét c6 va (vi dy,
con ngudi). Pong vat cé vu cling bao gdm, nhung khong chi giéi han &, dong vét trang
trai (nhu bo), dong vat thé thao (vi du, ngya), dong vt nudi kiéng (nhw meo va cho),
chudt cbng va chudt nhit. Déi tugng dugc didu tri theo cac phuong phap dugc mo ta
trong ban mo ta nay (vi du, d6i tugng c6 sy lay nhiém HIV hodc d6i tugng c6 nguy co
lay nhiém HIV) c6 thé 1a déi tuong ma d4 dugc chén doén boi bac siy khoa do c6 tinh
frang bénh. Viée chdn doan c6 thé dugc thyc hién bing céc phuong tién thich hop bét
ky. Pbi tuong 1a ngudi c6 nguy co lay nhiém HIV s& dugc lam giam hodc duoc ngén
ngura c6 thé hogic c6 thé khong nhan dugc viéc chin doan nay. Ngudi c6 hiéu biét trung
binh trong linh vuc nay s& hiéu réng dbi tuong s& duoc diéu tri theo sang ché co thé da
duoc cho vao céc thir nghi¢m tiéu chuén hodc c6 thé d3 dugce nhan dang, ma khong can
xét nghiém, khi dbi tuong & nguy co cao do sy c6 mit clia mot hodc nhiéu nhan t6 nguy

co (vi du, dinh kim hoc phoi nhiém d biét véi HIV hogc c4 nhan bi 1ay nhiém HIV).

Thuét ngit “gin nhu 14 giéng trinh ty ctia” dbi véi céc cAu truc ctia sang ché c6
nghia la c6 it nhét 99% trinh tu giéng v6i trinh ty tham chiéu duoc ké dén (vi dy, c6
khong nhiéu hon 7 géc axit amin khac nhau, vi duy, 1, 2, 3, 4, 5, hodc 6 géc axit amin
khéac nhau (vi duy, bd sung, loai bét hodc thay thé axit amin bao ton), so véi trinh ty
tham chiéu dwoc ké dén).

Thuét ngit “luong hitu hiéu v& mit diéu tri” c6 nghia 1a lugng chat diéu tri ma
don 1é hodc cung v4i mét hodc nhidu chét diéu tri bd sung (tuy y), tao ra cac két qua co
loi hodc mong mudn khi ding cho dong vét c6 vi. Luong hitu hi¢u v& mit didu tri phu

thudc vao bbi canh trong d6 chit didu tri dugc ap dung. Vi dy, trong bdi canh ding
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dugc phém vacxin bao gdm chat diéu tri nhu trime gp140 n dinh ctia séng ché, lugng
hitu hiéu v& mit didu tri ciia dugc phdm vacxin 1a luong da dé dat duge viée giam
lugng HIV (vi dy, nhu dugc do b'flng su 6n dinh hoa hoic giam do chuén HIV so véi
d6i chimg khong duge didu tri), va/hodc gia ting lugng 1am trung hda khéng huyét
thanh khang HIV (vi du, nhu duoc do bing viéc gia ting v& huyét thanh 1am trung hoa
luong khang thé so véi d6i chimg khong dugc diéu tri trong thir nghiém 1am trung hoa
virut dua trén luciferaza) nhu dugc so véi dép ung thu duoc ma khong can phai diing
duoc phém cua sang ché (vi du, duoc phém vacxin), va/hodc dé ngin ngira sy nhan
gibng ctia virut 1ay nhiém (vi dy, HIV) & dbi twong (vi du, con ngudi) c6 nguy co lay
nhiém virut gia ting. Ly tudng 14, lugng hitu hi¢u v& mit didu tri tao ra tac dung didu
tri ma khong hau nhu gy ra tic dung doc té bao & dbi tuong. Néi chung, luong hitu
hiéu vé mit diéu trj ctia dugc phém duoc dung cho dbi tuong (vi du, con ngudi) sé thay
dbi phu thudc vao nhiéu nhén t6 két hop véi d6i tuong, vi du strc khoé téng thé cua ddi
tuong, tinh trang bénh dugc didu tri hodc muc trAm trong cia tinh trang bénh. Lugng
hitu hidu v& mit didu tri cta dugc phim c6 thé duoc x4c dinh bing cach lam thay doi

lidu ctia san phim va do dap tmg diéu tri thu duoc.

Nhu duoc sir dung trong ban md ta nay, va nhu dugc hiéu trong linh vuc nay,
“diéu tri” 1a phuong phép thu dugc két qua c6 loi hogc mong mudn, nhu céc két qua
]am sang. Cac két qua c6 loi hodc mong mudn c6 thé bao gdm, nhumg khéng chi giGi
han &, viéc 1am nhe hodc su cai thién ciia mdt hodc nhiéu triéu ching hoic tinh trang
bénh; thu hep pham vi ctia bénh, rdi loan hoic tinh trang bénh; sy 4n dinh hoa (nghia
13, khong tré nén x4u hon) ctia trang thai bénh, r6i loan hodc tinh trang bénh; ngén ngira
su lan toa ctia bénh, r6i loan hodc tinh trang bénh; tri hodn hodc 1am cham sy tién trién
ctia bénh, rdi loan hodc tinh trang bénh; su cai thién hodc gidm nhe bénh, roi loan hodc
finh trang bénh; va thuyén giam (néu riéng phin hoic tdng thé), néu c6 thé phat hién
hodc khong thé phat hién. “Giam nhe” bénh, r6i loan hoic tinh trang bénh c6 nghia
ring pham vi va/hogc thao tac 1am sang khong mong mudn ctia bénh, réi loan hoic tinh
trang bénh duge giam bdt va/hodc khodng thoi gian tién trién duogc 1lam cham hoic kéo

dai, nhu dugc so v6i pham vi hodc khoang thoi gian v6i su khong c6 mat cia diéu tri.

Thuét ngit “vacxin,” nhu dugc st dung trong ban mo ta nay, dugc xac dinh nhu

vat liéu dugc st dung dé gy ra ddp img mién dich (vi du, viéc san xuét lam trung hoa
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khang huyét thanh khang HIV). Viéc dung vacxin cho ddi tuong cd thé tao ra it nhat
su mién dich riéng phan khéng lai su 1ay nhiém HIV.

~ Gl A

Nhu dugce st dung trong ban md ta nay, thuat ngit “vat truyén” c6 nghia 1a bao
gém, nhung khdng chi giGi han &, virut (vi dy, adenovirut hodc poxvirut), AND tran,
oligonucleotit, cation lipit (vi dy, liposom), cation polyme (vi du, polysom), virosom,
hat nano hodc dentrime. Thudt ngit “véat truyén adenovirut” cé nghia la dugc phém ma
bao gém mot hodc nhiéu gen (khong cAu tric hodic cdu tric) hodc cc manh ctia né, tlr
céc loai adenovirut (vi du, kiéu huyét thanh adenovirut 11 (Ad11), kiéu huyét thanh
adenovirut 15 (Ad15), kidu huyét thanh adenovirut 24 (Ad24), kiéu huyét thanh
adenovirut 26 (Ad26), kiéu huyét thanh adenovirut 34 (Ad34), kiéu huyét thanh
adenovirut 35 (Ad35), kidu huyét thanh adenovirut 48 (Ad48), kiéu huyét thanh
adenovirut 49 (Ad49), kidu huyét thanh adenovirut 50 (Ad50), Pan9 (AdC68), hoic
bién thé kham cua né (vi dy, kiéu huyét thanh adenovirut 5 HVR48 (Ad5HVR48))) ma
c6 thé duogc st dung dé truyén mdt hodc nhiéu gen khac loai (vi du, mgt hodc nhiéu
trong sb cac polypeptit gp140 t6i wu hoé cua sang ché) tir ngudn virut hoic khong virut
cho @i tuwong hodc vat chii. Vat liéu axit nucleic cua vat truyén virut c6 thé duoc vo
ngoai, vi dy, trong mang lipit hodc bang protein cu tric (vi dy, capsit protein), ma c6
thé bao gdm mot hogic nhiéu polypeptit virut (vi dy, glycoprotein vo ngoai). Vat truyén
virut c6 thé dugc st dung dé lam 14y nhidm té bao cta vat chi, ma, lan lugt, thuc day
viéc dich mi cua (cac) gen khéc loai cua vt truyén virut thanh san pham protein (vi
du, modt hodc nhidu trong s6 cac polypeptit gp140 Env duge md ta trong ban mo ta nay,
sao cho trime 6n dinh cta sang ché duoc tao thanh).

Thuét ngit “virut,” nhu duge st dung trong ban md ta nay, duge xac dinh nhu
chét 18y nhim ma khong thé sinh truong hogc tii tao bén ngoai té bao vat chu va lay
nhiém dong vat c¢6 va (vi dy, con ngudi) hodc chim.

Céc d4u hiéu va thuan loi khac cia sang ché s& rd rang hon dua vao phﬁn md ta chi tiét,
hinh v& va cac diém yéu cau bao hd sau day.

HAu hét cac khang thé dugc cam tng bai viru gy suy giam mién dich & nguoi
(HIV) (vi dy, HIV typ 1 (HIV-1)) la khong hitu hiéu khi ngin nglra sy khoi du hoic

lan truyén 13y nhiém, do chung khong lam trung hoa hodc thé phan 14p déc hiéu bi han
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ché. Mot trong sb céc thir thach 16n nhét trong su phat trién vacxin HIV la d8 thiét ké
chit gay mién dich vo ngoai HIV ma c6 thé cam tmg céc khéng thé bao vé lam trung
hoa hitu hiéu khang lai cac ching HIV khéac nhau ma lam dic trung dai dich toan cAu.
Thuec vét, viéc sinh ra cac khang thé “lam trung hoa & muc rong rai” ma nhan biét cac
ving twong d6i bao ton trén glycoprotein vo ngoai 1a hiém thdy. Sang ché mot phan
dya trén viéc kham pha ra protein vo ngoai (Env) HIV trime bn dinh va céc td hop clia

ching ma gy ra dap img khang thé 1am trung hoa rong dang ngac nhién in vivo.
Trime gpl40 Env 6n dinh ctia sdng ché

Séang ché dé xuét trime polypeptit gp140 Env HIV m&i bn dinh. Trime 6n dinh
ctia sang ché dé cap dén polypeptit gp140 Env t6i wu. Cac polypeptit nay c6 thé cé hodc
c6 thé duoc cai bién dé bao gém, mot hodc nhiéu trong sb cac mién va/hodc cac dot
bién sau dy. Céc cAu tir polypeptit gp140 Env c6 thé bao gdm trinh tyr mién trime hod
T4-fibritin “foldon” d trg gitip sw hinh thanh trime 6n dinh (xem, vi dy, Fig.1A,
Fig.1B, va Fig.1C, lan luot md té. c4c trinh tu axit amin ctia mEnv (SEQ ID NO: 1),
mEnv+ (SEQ ID NO: 2), va cEnv (SEQ ID NO: 3), ma mdi trong s6 ching bao gém
mién trime hod d4u cudi C). polypeptit gp140 Env t6i uu hoa ciing ¢6 thé bao gdm céc
dot bién vi tri tach dé 1am tang cudng do dn dinh, vi du béng cach loai trir viéc tach
bing peptidaza (xem, vi dy, Fig.1B va Fig.1C, ma m6 ta cac gbc dot bién nhu cac gbe
vong tron 1an lugt trong trinh ty axit amin mEnv+ va cEnv, gifta céc phin gp120 va
gp41). polypeptit gp140 Env t6i wu con c6 thé c6 trinh tw tin hidw/dAn dau dé t6i da hoa
su biéu hién protein (xem, vi dy, trinh ty tin hiéu/dn dau ctia mEnv+ hodc cEnv, lan
lugt duge phan biét trén Fig.1B va Fig.1C). Hon nita, polypeptit gp140 Env t6i wu hod
c6 thé bao gbm vi tri tdch nhan t6 Xa (SRIEGR), ma c6 thé, vi du, dwoc hop nhét nguoc
dong (d4u cubi N véi) mién trime hod (xem, vi dy, Fig.1B va Fig.1C, ma md ta sy dinh
vi cta vi tri tach nhan t6 Xa trong trinh tur axit amin 14n luot cia mEnv+ va cEnv). Nhu
dugc mo ta dudi diy trong ban mo ta nay, trime dn dinh cua sang ché tdt hon 1a
homotrime (vi duy, trime gdm c6 ba polypeptit gidng nhau). Heterotrime (vi dy, trime
gdm c6 ba polypeptit ma khong phai tht ca gibng nhau) ctia sang ché cling dugc hinh
dung.

Trime 6n dinh cta sing che tot hon 1a cac homotrime 6n dinh ma bao gom, vi
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du, ba polypeptit gp140, trong d6 mdi trong sé cac polypeptit gp140 bao gdm trinh tu
axit amin c6 it nhit 90% gidng nhau (vi du, it nhit 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hoic 99% gidng nhau) véi, hoic trinh ty cua, SEQ ID NO: 2 (mEnv+).
Sang ché ciing d& cap dén cc homotrime dn dinh bao gbém ba polypeptit gp140, trong
d6 mdi trong s céc polypeptit gp140 bao gdm trinh tu axit amin gin nhu 14 giéng trinh
tu cta (vi du, 99% giéng nhau hoic nhiéu hon), hoic trinh tu ctia, SEQ ID NO: 1
(mEnv) hozic SEQ ID NO: 3 (cEnv) hodc SEQ ID NO: 4 hodc SEQ ID NO: 5. Céc
homotrime 14y 1am vi du ctia sang ché bao gdm céc Trime 1, 2, va 3 trong bang 1 dudi
day. |

Theo céch khac, trime én dinh ciia sang ché c6 thé 1a heterotrime 6n dinh. Vi
du, trime 4n dinh ¢6 thé 14 heterotrime 4n dinh ma bao gém td hgp cua hai trinh ty
Env1 kham khac nhau (vi du, mot mEnv va hai mEnv+; hai mEnv va m6t mEnv+; hodc
mot mEnv, mdt mEnv+, va cEnv). Trong mot s6 truong hop, heterotrime dn dinh bao
gdm cEnv va hai polypeptit Env1 gidng nhau (vi dy, hai mEnv va mét cEnv; hai mEnv+
va mot cEnv). Trong cac trudng hop khéc, heterotrime dn dinh bao gdm mdt cEnv va

hai polypeptit Env1l kham khéc nhau (vi dy, mét cEnv, mot mEnv, va mét mEnv+).

Theo cach khac, heterotrime dn dinh ¢6 thé bao gém mot, hai hodc ba chu tir
polypeptit Env bao gdm trinh tu axit amin cia SEQ ID NO: 4 (gp140 Env2 kham,
“mEnv2”) hodc SEQ ID NO: 5 (gp140 Env3 kham, “mEnv3”). Tt hon 14, mEnv2 hodc
mEnv3 dugc cai bién theo cach tuong tu v6i céch cia mEnv, mEnv+, hodc cEnv, ma
mdi trong s§ chiing c6 mién trime hod, nhw dugc mod ta trén ddy va nhu duge mé ta
trén cac hinh v& tir Fig.1A dén Fig.1C. Do d6, c4c heterotrime 4n dinh khéc nhau cau
séng ché bao gdm céc trime c6 cAu tir polypeptit sau ddy: mot mEnv va hai mEnv2; hai
mEnv va mét mEnv2; mot mEnv+ va hai mEnv2; hai mEnv+ va mét mEnv2; mot cEnv
va hai mEnv2; hai ¢cEnv va mét mEnv2; mdt mEnv, mt mEnv+, va mot mEnv2; mot
mEnv, mot cEnv, va mEnv2; mét mEnv+, mdt cEnv, va mdt mEnv2; mot mEnv va hai
mEnv3; hai mEnv va mot mEnv3; mdt mEnv+ va hai mEnv3; hai mEnv+ va mét
mEnv3; mot cEnv va hai mEnv3; hai cEnv va mdt mEnv3; mét mEnv, mét mEnv+, va
m6t mEnv3; mot mEnv, mot cEnv, va mEnv3; mét mEnv+, mét cEnv, va mét mEnv3;
mot mEnv, mot mEnv2, va mdt mEnv3; mét mEnv+, mdt mEnv2, va mot mEnv3; hodc

mét cEnv, mot mEnv2, va m§t mEnv3. Céc heterotrime léy lam vi du ctia séng ché bao
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gdm céc Trime tir 4 dén 31 trong bang 1 duéi day.

Béang 1
Trime viduy Polypeptit thanh phan
Polypeptit 1 Polypeptit 2 Polypeptit 3

Trime 1 SEQIDNO: 1 SEQID NO: 1 SEQID NO: 1
Trime 2 SEQ ID NO: 2 SEQ ID NO: 2 SEQID NO: 2
Trime 3 SEQ ID NO: 3 SEQ ID NO: 3 SEQID NO: 3
Trime 4 SEQIDNO: 1 SEQ ID NO: 2 SEQID NO: 2
Trime 5 SEQIDNO: 1 SEQIDNO: 1 SEQ ID NO: 2
Trime 6 SEQID NO: 1 SEQ ID NO: 3 SEQID NO: 3
Trime 7 SEQID NO: 1 SEQIDNO: 1 SEQID NO: 3
Trime 8 SEQ.ID NO: 2 SEQ ID NO: 3 SEQID NO: 3
Trime 9 SEQID NO: 2 SEQ ID NO: 2 SEQID NO:3
Trime 10 SEQID NO: 1 SEQ ID NO: 2 SEQ ID NO: 3
Trime 11 SEQIDNO: 1 SEQ ID NO: 4 SEQID NO: 4
Trime 12 SEQID NO: 1 SEQIDNO: 1 SEQID NO: 4
Trime 13 SEQ ID NO: 2 SEQ ID NO: 4 SEQID NO: 4
Trime 14 SEQ ID NO: 2 SEQ ID NO: 2 SEQID NO: 4
Trime 15 SEQ ID NO: 3 SEQ ID NO: 4 SEQID NO: 4
Trime 16 SEQID NO: 3 SEQ ID NO: 3 SEQID NO: 4
Trime 17 SEQ ID NO: 1 SEQ ID NO: 2 SEQID NO: 4
Trime 18 SEQ ID NO: 1 SEQ ID NO: 3 SEQID NO: 4
Trime 19 SEQ ID NO: 2 SEQ ID NO: 3 SEQ ID NO: 4
Trime 20 SEQIDNO: 1 SEQ ID NO: 5 SEQID NO: 5
Trime 21 SEQID NO: 1 SEQID NO: 1 SEQID NO: 5
Trime 22 SEQ ID NO: 2 SEQ ID NO: 5 SEQID NO: 5
Trime 23 SEQ ID NO: 2 SEQ ID NO: 2 SEQID NO: 5
Trime 24 SEQ ID NO: 3 SEQ ID NO: 5 SEQID NO: 5
Trime 25 SEQ ID NO: 3 SEQIDNO: 3 SEQID NO: 5
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Trime 26 SEQIDNO:1 | SEQID NO: 2 SEQID NO: 5
Trime 27 SEQIDNO:1 | SEQID NO: 3 SEQID NO: 5
Trime 28 SEQIDNO:2 | SEQID NO: 3 SEQID NO: 5
Trime 29 SEQIDNO:1 | SEQIDNO: 4 SEQID NO: 5
Trime 30 SEQIDNO:2 | SEQID NO: 4 SEQID NO: 5
Trime 31 SEQIDNO:3 | SEQIDNO: 4 SEQID NO: 5

Duoc phcfm trime gpl140 Env 6n dinh ciia sang ché

B4t ky trime nao trong sb céc trime gp140 Env n dinh cua sang ché, nhu cac
trime duoc mé ta trén ddy, c6 thé duoc bao gém trong ché pham (vi dy, dugc pham).
Do d6, sang ché d& xuét dugc pham bao gdm it nhét mot trong sé céc trime gp140 Env
6n dinh dugc mé ta trén ddy (vi dy, it nhét 2, 3, 4, 5, hogc nhiéu loai trime gp140 Env
n dinh khac nhau c¢6 thé duoc bao gdm trong dugc pham hoic vacxin don 1€). Vi dy,
duoc phdm bao gdm homotrime ctia mEnv hodc mEnv+ con ¢6 thé bao gdm dang trime
4n dinh bd sung, vi du, dang trime dn dinh b4 sung ma bao gdm ba polypeptit gp140,
trong d6 mdi trong s céc polypeptit gp140 bao gdm trinh tu axit amin ¢ it nhét 90%
(vi du, it nhat 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%) gibng véi, hodc
¢ trinh tu cua, SEQ ID NO: 3 (cEnv).

Duoc phdm c6 thé bao gdm homotrime dn dinh bao gdm ba polypeptit Env1l
kham, vi du, ba polypeptit cia mEnv hodc ba polypeptit clia mEnv+ hodc ba polypeptit
Env nhénh C t6i wu, nhu polypeptit cEnv ctia SEQ ID NO: 3.

Theo cach khac, céc dugc phdm ciing c6 thé bao gdm heterotrime 6n dinh. Vi
duy, dugc phém (vi dy, vacxin) co thé bao gém it nhAt mot heterotrime 4n dinh ma bao
gém t5 hop ctia hai trinh ty Env1 kham khac nhau (vi dy, mft mEnv va hai mEnv+; va
hai mEnv va mot mEnv+). Theo mot sb phuong 4n, dugc phém (vi du, vacxin) bao
gdm it nhit mot heterotrime dn dinh ma bao gébm cEnv va polypeptit Env1 (vi dy, hai
mEnv va mot cEnv; hai mEnv+ va mdt cEnv; hai cEnv va mt mEnv; va hai cEnv va
mdt mEnv+). Theo cac phuong an khéc, duge phim bao gdm it nhat mot heterotrime
dn dinh ma bao gdbm mdt cEnv va hai polypeptit Envl kham khic nhau (vi dy, mot

cEnv, mot mEnv, va mt mEnv+).
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Tuy vy 14, dugc phém c6 thé bao gém it nhat mot heterotrime 6n dinh c6 mét, hai
hodic ba céu tir polypeptit Env bao gdm trinh ty axit amin ciia SEQ ID NO:4 (gp140
Env2 kham, “mEnv2”) hosic SEQ ID NO: 5 (gp140 Env3 kham, “mEnv3”). Nhu dugc
k& dén trén day, tbt hon 13, mEnv2 hodc mEnv3 c6 thé 1a va tt hon 1, dugc cai bién
theo cach twong tu v6i cach cia mEnv, mEnv+, hodc cEnv, ma mdi trong s6 chung c6
mién trime ho4, nhu dugc md ta trén dy va dugc md ta trén cac hinh v& tir Fig. 1A dén
Fig.1C. Do d6, cac vacxin khéc cua sang ché c6 thé bao gdm céc heterotrime dn dinh
c6 cAu tir polypeptit sau dy: mot mEnv va hai mEnv2; hai mEnv va m¢t mEnv2; mot
mEnv+ va hai mEnv2; hai mEnv+ va mot mEnv2; mot cEnv va hai mEnv2; hai cEnv
va mét mEnv2; mét mEnv, mdt mEnv+, va mdt mEnv2; mdt mEnv, mét cEnv, va
mEnv2; mdt mEnv+, mdt cEnv, va mdt mEnv2; mét mEnv va hai mEnv3; hai mEnv
va mdt mEnv3; mét mEnv+ va hai mEnv3; hai mEnv+ va mt mEnv3; mdt cEnv va
hai mEnv3; hai cEnv va mdét mEnv3; mot mEnv, mét mEnv+, va mét mEnv3; mot
mEnv, mdt cEnv, va mEnv3; mét mEnv+, mdt cEnv, va mt mEnv3; mot mEnv, mét
mEnv2, va mdt mEnv3; mot mEnv+, mot mEnv2, va mdt mEnv3; hodc mot cEnv, mot

mEnv2, va mot mEnv3.

Bét ky mot trong s6 cac dugc phdm ctia sang ché con c6 the bao gdbm chéat mang,

t4 duoc hodc chét pha lodng duoc dung, va/hodc chét bd tro.
Vacxin trime gpl140 Env on dinh ciia sdng ché

Sang ché dé xuét vacxin bao gdm it nhit mot trong sb cac dugc phdm ctia dng
ché dugc mb ta trong ban mo ta nay va trén diy. Vacxin c6 thé dugc str dung dé didu
tri hodc lam gidm nguy co lay nhiém virut gdy suy giam mién dich & nguoi (HIV) &
d6i twong cAn diéu tri hodc lam gidm nay. Vi du, vacxin c6 thé gy ra viéc san xuét lam
trung hoa khang huyét thanh khang HIV (vi dy, 1am trung hoa khang huyét thanh khang
HIV-1) sau khi diing cho d6i tugng. Khang huyét thanh khéng HIV ciing c6 téh c6 kha
ning lam trung hoa HIV (vi du, HIV-1), vi dy, dugc chon tir bét ky mot hodc nhiéu
trong sé nhanh A, nhanh B va nhanh C.

Phadn tir axit nucleic cua sdng ché

Theo mot sb phuwong 4n, vacxin cia sang ché bao gom mét hodc nhiéu phén tir

axit nucleic ctia sang ché, nhu phéan tir axit nucleic c6 trinh tw nucleotit ma mé hoa
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polypeptit gp140, trong d6 polypeptit gp140 bao gdm (a) trinh ty axit amin c6 it nhét
95% (vi du, 96%, 97%, 98%, 99%, hodc 100% ) gibng v6i SEQ ID NO: 1, (b) trinh tyr
axit amin c6 it nhit 95% (vi du, 96%, 97%, 98%, 99%, hoic 100%) gidng véi SEQ ID
NO: 2, va/hoic (c) trinh tu axit amin c6 trinh ty SEQ ID NO: 3, (d) trinh tu axit amin
¢6 trinh ty SEQ ID NO: 4, (e) trinh ty axit amin c6 trinh tw SEQ ID NO: 5 va/hodc cac
td hop ciia chiing. Nhu duge md ta dudi day, vat truyén (vi dy, vat truyén virut, nhu
vét truyén adenovirut hodc poxvirut) clia sang ché c6 thé bao gdm mot hoic nhiéu trong
s6 céac phan tir axit nucleic. Do d6, vacxin clia sang ché ¢6 thé bao gdm mot hogic nhidu
trong s cac vat tquén nay. Trime gp140 Env polypeptit dn dinh cua sang ché, cling
nhu vacxin, axit nucleic va vat truyén ma hop nhat mot hodc nhiéu polypeptit gp140
Env 4n dinh, c6 thé duoc bidu hién vé mait tai td hop trong té bao hodc co quan hodc
c6 thé duogc dung mot cach truc tiép cho dbi tuong (vi du, con ngudi) bi lay nhiém véi

hodic ¢6 nguy co lay nhiém véi HIV (vi dy, HIV-1).
Vat truyén cia sang ché

Nhur dugc md ta trén day, sang ché d& xuét vat truyén bao gdm mét hozc nhiéu
trong s6 cac phan tir axit nucleic cua sang ché. Vit truyén c6 thé 13, vi du, chit mang
(vi du, liposom), plasmit, cosmit, nhidm sic thé nhan tao ndm men hodc virut (vi dy,
vét truyén adenovirut hogc vat truyén poxvirut) ma bao gbém mot hodc nhiéu trong s6

cé4c phén tir axit nucleic cla sang che.

Vat truyén adenovirut cla sing ché coa thé thu dugc tir kidu huyét thanh
adenovirut tai t& hop 11 (Ad11), kidu huyét thanh adenovirut 15 (Ad15), kiéu huyét
thanh adenovirut 24 (Ad24), kiéu huyét thanh adenovirut 26 (Ad26), kiéu huyét thanh
adenovirut 34 (Ad34), kiéu huyét thanh adenovirut 35 (Ad35), kiéu huyét thanh
adenovirut 48 (Ad48), kidu huyét thanh adenovirut 49 (Ad49), kiéu huyét thanh
adenovirut 50 (Ad50), Pan9 (AdC68), hodc bién thé kham cta né (vi du, kiéu huyét
thanh adenovirut S HVR48 (Ad5HVR48)). Vit truyén poxvirut clia sang ché c6 thé thu
duoc vi du, tir virut gy bénh dau mua Ankara duoc céi bién (MVA). Céc vit truyén

nady c6 thé bao gdm céc trinh tyr axit nucleic bo sung tir vai ngudn.

V4t truyén cua sang ché c6 thé duge tao cAu tric bang cich st dung k¥ thuét

sinh hoc phén tir tai t6 hop bét ky da duoc biét dén trong linh vuc nay. Vat truyén, khi
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chuyén nhidm hodc truyn t& bao dich hodc co quan, c6 thé 1a nhiém séc thé ngoai bao
hodc duge hop nhit vao trong nhiém sc thé t& bao chu. Thanh phin axit nucleic ctia
vat truyén c6 thé trong mot hoic nhidu ban sao/té bao dich va c6 thé 13 mach th?mg,
mach vong hodc dang moéc nbi. Vat truyén cling cé thé bao gém cac trinh tu vi tri di
vio ribosom bén trong (IRES) dé cho phép su biéu hién ctia nhiéu chudi peptit hodc
polypeptit tir ban sao axit nucleic don 1é (vi dy, vét truyén da cistron, vi dy, vat truyén

bi- hodc tri-cistron).

Vat truyén cua sang ché ciing c6 thé bao gdm yéu t6 biéu hién gen ma tao thuan
loi cho viéc biéu hién ctia (cac) polypeptit duoc mi hod clia sing ché (vi du, SEQ ID
NOs: 1 (mEnv), 2 (mEnv+), 3 (cEnv), 4 v&/hodc 5 hodc polypeptit ¢6 trinh tur axit amin
véi it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99% trinh ty gibng
v6i SEQ ID NO: 1 hodc 2). Cac yéu t& biéu hién gen bao gdm, nhung khong chi gisi
han &, (a) trinh tu diéu hoa, nhu cac doan khai dau phién m3 virut va céc yéu t6 ting
cudng cua ching, nhu doan khai d4u sém SV40, virut giy bénh xacom Rous LTR, va
virut gdy bénh bach ciu & chudt Moloney LTR; (b) cac ving ghép va vi tri polyadenyl
hoa nhu cac vi tri thu duoc tir ving tr& SV40; va (c) vi trf polyadenyl hod nhu trong
SV40. Ciing dugc bao gbm la céc ngudn gbc plasmit clia céc gen sao chép, khang khéng
sinh hodc lua chon, nhiéu vi tri tao dong (vi du, vi tri tich enzym gidi han), va céc trinh
tw gen virut khac (vi dy, c4c trinh tw ma hoé cac nhan td chu truc, chirc ning hoic diéu

hoa virut, nhu doan lip dau cubi dai HIV (LTR)).
Céc vat truyén 14y 1am vi du nhu duge mo ta dudi day.

VAt truyén adenovirut

Adenovirut tai t hop tao ra vai thudn loi déng ké dé st dung lam vat truyén cho
su biéu hién cua, vi du, mot hodc nhiéu trong s6 céc polypeptit gp140 Env t8i wu cta
séng ché. Virut c6 thé dugc tao ra voi do chun cao, c6 thé 1ay nhidm té bao khong sao
chép va co thé tao ra viéc truyén hitu hiéu & mrc cao cua té bao dich ex vivo sau khi
tip xtic véi quin thé t& bao dich. Hon nita, adenovirut khéng hop nhit ADN cta chung
vao trong hé gen vat chil. Do do, viéc sir dung ching lam vét truyén biéu hién c6 nguy
cO giam cam Umg cac 161 loan ting sinh ty phét. Trong cdc md hinh dong vat, vat truyén

adenovirut thuong da dugc tim thiy qua trung gian su biéu hién & mic cao trong
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khoang mét tudn. Khoang thoi gian bidu hién gen chuyén (s biéu hién ciia phan tir
axit nucleic ciia sang ché) c6 thé duge kéo dai béng cach str dung cic doan khdi dau
dic hiéu té bao hodc mo. Céc cai thién khéc trong trong viéc thiét ké phan tur cla vat
truyén adenovirut da tao ra sy bidu hién gen chuyén duy tri nhiéu hon va it viém hon.
Piéu nay ciing duoc goi 1a vat truyén “thé hé tht hai” neo cac dot bién dic hiéu trong
cac gen adenovirut sém b sung va vét truyén “nhu nhugc” trong d6 hau nhur tit ca cac
gen virut dugc phat hién béng cach str dung chién lugc Cre-Lox (Engelhardt et al.,
Proc. Natl. Acad. Sci. USA 91:6196 (1994) va Kochanek et al., Proc. Natl. Acad. Sci.
USA 93:5731 (1996)).

Kiéu huyét thanh hiém va vat truyén adenovirut khac mo dugc bdc 1 trong cac
cong bd don quéc té s6 WO 2006/040330 va WO 2007/104792, 1a hitu ich mt cach
dic biét lam vat truyén cua sang ché. Vi du, kiéu huyét thanh adenovirut tai t5 hop 11
(Ad11), kiéu huyét thanh adenovirut 15 (Ad15), kidu huyét thanh adenovirut 24
(Ad24), kiéu huyét thanh adenovirut 26 (Ad26), kiéu huyét thanh adenovirut 34
(Ad34), kiéu huyét thanh adenovirut 35 (Ad35), kidu huyét thanh adenovirut 48
(Ad48), kidu huyét thanh adenovirut 49 (Ad49), kiéu huyét thanh adenovirut 50
(Ad50), Pan9 (AdC68), hoic bién thé kham ciia né (vi du, kidu huyét thanh adenovirut
5 HVR48 (Ad5SHVR48) co th8 ma hoa va/hodc phan phdi mot hoic nhidu trong s6 cac
polypeptit gp140 Env t81 wu ctia sang ché dé tao thuan lgi cho sy hinh thanh va thé hién
su hinh thanh trime gp140 Env. Theo mot s6 phuong 4n, mot hodc nhidu vat truyén
adenovirut tai td hop c6 thé dugc ding cho dbi twong dé biéu hién polypeptit gp140
Env d8i v6i su hinh thanh trime dn dinh ciia séng ché.

Vat truyen virut két hop adeno (AAV)

Virut két hop adeno (AAV), thu dugc tir cac parvovirut khong phai mam bénh,
cling c6 thé duge sit dung dé tao thuan lgi cho viée phan phdi vahodc biéu hién cua
mdt hodc nhidu trong sb cac polypeptit gp140 Env t6i wu cua sang ché nhu cic vat
truyén gay ra hau hét dap ung mi2n dich t& bao khong khang vét truyén va tao ra su

bidu hién gen chuyén kéo dai hang thang trong héau hét cac hé thir nghiém.

Trime 6n dinh cta sang ché c6 thé duoc tao ra khi su biéu hién ctia polypeptit

gp140 Env dugc mo ta trong ban md ta nay bang céch str dung vat truyén AAV.
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VAt truyén retrovirut

Retrovirut 13 hitu ich cho sy bidu hién cia polypeptit gp140 Env tdi uu cla sang
ché. Khac véi adenovirut, hé gen retrovirut chu yéu 1a ARN. Khi retrovirut 14y nhiém
té bao, né s& dua ARN clia n6 cling v6i vai enzym vao trong té bao. Cac phan tir ARN
virut tr retrovirut s& tao ra ban sao ADN soi kép, dugc goi 14 provirut, qua cac quy
trinh dugc goi 1a sy phién ma ngugc. Sau khi van chuyén vao trong nhan té bao, ADN
provirut dugc hop nhit vao trong nhiém sic thé t& bao chu, 1am thay ddi theo cich
thuong xuyén hé gen cua té bao duoc truyén va té bao con chéu bit ky ma c6 thé thu
duge tir t& bao ndy. Kha ning dua theo cach thudng xuyén gen vao trong té bao hoic
sinh vat la dac diém x4c dinh retrovirut dugc st dung cho liéu phap didu tri gen.
Retrovirut bao gdm lentivirut, ho virut bao gdm virut gay suy gidm mién dich & nguoi
(HIV) ma bao gdm vai protein thém vao dé tao thuén loi cho su 1ay nhiém virut va sy
hop nhét provirut. Hién nay, vat truyén lentivirut “thé hé thir ba” dé cap dén tong su
thiéu kha ning sao chép, tropism rong va kha ning truyén gen gia ting dbi voi té bao
dong vat c6 vi (xem, vi du, Mangeat va Trono, Human Gene Therapy 16(8):913 (2005)
va Wiznerowicz va Trono, Trends Biotechnol. 23(1):42 (2005)).

Trime 8n dinh cua séng ché c6 thé duogc tao ra phu thudc vao sy biéu hién ctia
polypeptit gp140 Env duoc mo ta trong ban mé ta nay bang cach sir dung vat truyén

retrovirut.

Céc vt truyén virut khac

Bén canh cac véat truyén adenovirut va retrovirut, cac vat truyén virut khac va
cac k¥ thudt khac 1a da dugc biét dén trong linh vuc ndy ma c6 thé duoc sir dung dé tao
thuén lgi cho viéc phan phdi va/hogic sy biéu hién cua mot hodc nhiéu polypeptit gp140
Env t6i wu cla séng ché trong té bao (vi du, t& bao mau, nhu t& bao bach huyét) hodc
dbi twong (vi du, con ngudi) @ thic day su hinh thanh ctia c4c trime cua sing ché. Cac
virut ndy bao gdm cac poxvirut (vi dy, virut gdy bénh ddu mua va virut géy bénh dau
mua Ankara dugc cai bién (MVA); xem, vi du, patent M§ s6 4,603,112 va 5,762,938),
herpesvirut, togavirut (vi du, Venezuelan Equine Encephalitis virus; xem, vi dy, patent

M§ sb 5,643,576), picornavirut (vi du, poliovirut; xem, vi du, patent My $6 5,639,649),
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baculovirut va cac virut khac dugc mo ta bdi Wattanapitayakul va Bauer (Biomed.

Pharmacother. 54:487 (2000)).

ADN trin va oligonucleotit

ADN trin hoic oligonucleotit md hoa mot hodc nhidu trong s& cac polypeptit
gp140 Env t6i wu cta sang ché ciing c6 thé dugc sir dung dé biéu hién céc polypeptit
nay trong t& bao hogc dbi twong (vi dy, con ngudi) d8 thuc day sy hinh thanh ctia trime
cla sang ché. Xem, vi dy, Cohen, Science 259:1691-1692 (1993); Fynan et al., Proc.
Natl. Acad. Sci. USA, 90:11478 (1993); va Wolff et al., BioTechniques 11:474485
(1991). Pay 1a phuong phép don gian nhét vé sy 1y nhiém khong virut. Cac phuong
phép hitu hiéu dé phan phéi ADN tran ton tai, nhu tia dién va sir dung “sting gen” ma
bén hat vang phi ADN vao trong t& bao bang cach str dung khi 4p lyc cao va hat mang

(vi dy, vang).

Lipoplex va polyplex

D& cai thién su phan phdi cia axit nucleic ma hoa mt hodc nhiéu trong sb cac
polypeptit gp140 Env tdi wu cla éng ché vao trong té bao hodc ddi twong dé thic day
sw hinh thanh cta cac trime ctia sang ché, lipoplex (vi dy, liposom) va polyplex c6 thé
duogce st dung dé bao vé axit nucleic khong bi thoai hoa khong mong mudn trong quy
trinh chuyén nhim. Phén tir axit nucleic c6 thé dugc phu bang lipit trong cAu trac t
chtrc trong ty mixen hogc liposom. Khi cAu trac td chtrc duoc tao phitc hé véi phan tir
axit nucleic thi né dugc goi 13 lipoplex. C6 ba kiéu lipit: anion (mang dién tich 4m),
trung tinh hodc cation (mang dién tich duong). Lipoplex ma dung lipit cation c6 tinh
hitu ich duoc chimg minh d& truyén gen. Lipit cation, do dién tich duong cua ching,
tao phirc hé ty nhién véi axit nucleic mang dién tich &m. Ngoai ra, nhu két qua cta dién
tich ctia ching, chiing twong tic véi mang t€ bao, su ndi nhap bao cla lipoplex xay ra
va axit nucleic dugc giai phong vao trong t& bao chét. Lipit cation cling bao vé khang
lai su thoai hod cta axit nucleic béi té bao.

Phttc hé cua polyme véi axit nucleic duge goi la polyplex. Hau hét polyplex
gdm c6 céc polyme cation va viéc san xut ching dugc diéu hoa bang céc tuong tac
ion. Mot su khac nhau 16n gitta cdc phuong phap tac dong cua polyplex va lipoplex la

& chd polyplex ¢6 thé khong giai phéng lugng axit nucleic clia ching vao trong té bao

-35-



217248

chét, do d6, dé két thuc, viéc déng chuyén nhidm véi cac chét lam tan hat co quan ndi
bao (dé 1am tan hat co quan ndi bio ma dugce tao ra trong qud trinh ndi nhap bao) nhu
adenovirut bt hoat phai xuét hién. Tuy nhién, didu nay 1a khong thudng xuyén; polyme
nhu polyetylenimin ¢6 phuong phap s¢ hitu cta chung vé viéc pha v& hat co quan ndi

bao nhu tao ra chitosan va trimetylchitosan.

Lipit va polyme cation 14y lam vi du ma c6 thé dwoc sir dung trong td hop véi
mot hodic nhiéu trong s6 cac phén tir axit nucleic md hod mot hodc nhiéu trong sb cac
polypeptit gp140 Env t6i wu ctia sing ché dé tao thanh lipoplex hoic polyplex bao gdm,
nhung khong chi giéi han &, polyetylenimin, lipofectin, lipofectamin, polylysin,

chitosan, trimetylchitosan, va alginat.

Phuong phap lai

Vai phuong phép lai cta viéc truyén gen t& hop hai hodc nhiéu k¥ thuat. Céc
virosom, vi du, t5 hop lipoplex (vi du, liposom) v6i virut bét hoat. Phuong phap nay
d3 duoc thé hién din dén viéc truyén gen hitu hiéu hon trong té bao biéu mo dudng ho
hép so v6i phuwong phép virut hodce liposom don 1¢. Cac phwong phap khéc bao gdm
viéc trOn cac vat truyén viru khac véi céc lipit cation hodc lai virut. Mai trong sb cac
phuong phap nay co thé duoc sir dung dé tao thusn loi cho viée truyén mot hodc nhidu
trong sb cac phan tir axit nucleic clia sang ché ma hod mot hoic nhidu trong s céc
polypeptit gp140 Env ti uu cta sang ché vao trong t& bao hoic ddi tugng dé thiic day

su hinh thanh trime ciia sng ché.
Dendrime

Dendrime ciing c6 thé dugc st dung dé truyén mot hodc nhiéu trong sb cac phan
tir axit nucleic ctia sang ché ma ho4 mot hoic nhiéu trong s6 céc polypeptit gp140 Env
t8i wu ctia sang ché vao trong t& bao hodc d6i tugng dé thic dy su hinh thanh trime
clia sing ché. Dendrime 1a phan tr 16n mach nhédnh & mirc cao v6i hinh cau. B& mit
ctia hat c6 thé dugc tao chirc ning theo nhidu cach va nhidu dic tinh cua ciu tric thu
dugc duogc xac dinh theo bé mit cta nd. Cu thé 13, c6 thé tao cAu truc dendrime cation
(nghia 1a, dendrime c6 di¢n tich bé mit duong tinh). Khi véi sy c6 mat ca vat liéu di

truyén (vi dy, phén ti axit nucleic), dién tich theo cach trao ting dan dén su két hop
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tam thoi cia axit nucleic voi dendrime cation. Khi dat dén noi dich cta nd, phirc hé
dendrime-axit nucleic sau d6 dwoc dua vio trong t& bao qua qué trinh ndi nhép bao.
Phuong phép diéu tri bang cach sir dung ché phdm cua sang ché
Dung in vivo

Séang ché d& xut phuong phap dé ding in vivo lugng hitu hiéu diéu tri cta mot
hodc nhiéu ché phdm (nghia 13, vacxin, vat truyén, (c4c) trime 6n dinh, axit nucleic,
polypeptit, trime dn dinh, hoic ché phim khac chira ching dugc md ta trong ban mo ta
nay) ctia sang ché cho d6i twong (vi dy, con ngudi, vi du, nguoi nhiém HIV hogc con
ngudi ¢6 nguy co nhiém HIV) cén diéu tri ndy. Khi ding mot hodc nhiéu dugc phim
cta sang ché cho dbi tuong, trime dn dinh cna séng ché c6 thé gay ra dap ing mién
dich bao v€ hoac diéu tri (vi dy, dap tmg mién dich té bao hodc thé dich, vi du, lam
trung hoa viéc san xuit khéng huyét thanh khang HIV, vi dy, khéng huyét thanh khéng
HIV ma 1am trung hoa HIV dugc chon tir HIV nhanh A, nhanh B, va/hodc nhénh C)

dwoc chi din khang chét gy mién dich virut.

Phuong phép c6 thé dugc sir dung dé didu tri hodc 1am giam nguy co 14y nhiém
HIV & dbi tuong can diéu tri hodc 1am giam nay. Pbi tuong co thé bi nhiém HIV hoic
c6 thé c6 nguy co phoi nhiém HIV. Dugc phim cla séng ché c6 thé duoc ding cho dbi
twong bi nhidm HIV @ didu trj AIDS. Cac vi du vé céc triéu chimg bénh do sy lay
nhi®m virut gy ra, nhu AIDS, ma c6 thé dugc diéu tri bang cach str dung dugc phdm
cla sang ché bao gém, vi dy, sbt, dau nhtic co, ho, hét hoi, chay nuéc mili, dau hong,
dau dau, 6n lanh, tiéu chay, ndn, ching phat ban, yéu dudi, hoa mét, chdy méu dudi
da, trong céc co quan bén trong hodc tir cac 15 co thé nhu miéng, mét hodc tai, choang,
giam chtrc ndng cua hé than kinh, mé sang, co giat, suy than, thay dbi tinh cach, dau
cung cd, mit nudc, co gidt, hon mé, liét cac chi, nhim 14n, dau lung, mét cam giac, suy
giam chirc ndng bang quang va rudt, va budn ngi ma c6 thé tién trién thanh hon mé
hodc bi chét. Cac triéu chiing nay va sy dung giai cua ching trong qua trinh didu tri, c6
thé dugc do boi, vi dy, bac si trong qua trinh kham strc khoé hogc bﬁng cac thir nghiém

khéc va cac phuong phap da dugc biét dén trong linh vuc nay.

Trong trudng hop ma déi tugng bi nhidm HIV, phuong phap c6 thé dugc sur
dung dé 1am gidm hoat tinh qua trung gian HIV (vi dy, su l1ay nhiém su dung hop (vi
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duy, su di vao cua té bao dich va/hodc su hinh thanh hop bao), su lan truyén virut, v.v)
va/hodc 1am giam d6 chudn HIV & d6i tugng. Hoat tinh qua trung gian HIV va/hodc d6
chudn HIV c6 thé dugc giam, vi du, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%., 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%, 99,3%,
99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9% hodc nhiéu hon so véi viéc giam cla doi
tuong d6i chimg (vi dy, ddi twong khong duoc didu tri hode dbi tuong dugc diéu tri

bing gia duoc).

Mot hodc nhiéu ché pham cuia sang ché ciing c6 thé dugce ding & dang vacxin

@ didu tri du phong cho déi tuong (vi du, con ngudi) c6 nguy co lay nhiém HIV.

Ché phdm duoc dung trong céc phuong phap dugc mo ta trong ban md ta nay
c6 thé dugc bao ché, vi du dé dung trong co, trong tinh mach, trong da, duéi da, trong
dong mach, trong mang bung, trong thuong tdn, trong so, trong khép, trong tuyén tién
liét, trong mang phdi, trong khi quan, trong miii, trong thuy tinh thé, trong 4m dao,
trong tryc trang, cuc b, trong khdi u, qua mang bung, duéi da, dudi mang két, trong
tai, mang nhiy, trong mang ngoai tim, trong rén, trong nhan ciu, qua duong miéng,
cuc bg, khu tru, bﬁng vi€c x0ng, béng viée tiém, b'img viéc truyén, bz‘?mg viéc truyén lién
tuc, bing viéc truyén khu tra tim té bao dich mdt céch truc tiép, bang dng thong, bing

viéc rura, béng 6ng théng vao da day, trong dugc phém dang kem hodc dang long.

Phuong phap ding duoc wu tién cé thé thay ddi phu thudc vao cac nhan t§ khac
nhau (vi du, c4c thanh phan ctia ché phdm dugc dung va mirc trdm trong cuia tinh trang
bénh dugc diéu tri). Cac dang bao ché thich hop dé ding qua dudng miéng hodc dudng
mili c6 thé gém c6 cac dung dich dang long, nhu luong hitu hi€u cua ché phém duoc
hoa tan trong chit pha lodng (vi dy, nudc, nudce mudi hodc PEG-400), vién nang, tdi,
vién nén hoic gel, mbi trong sé chiing chita lugng dinh truéc ciia dugce phém vit truyén
nhiéu mé Ad5 cta sang ché. Duoc phim ciing c6 thé 1a dugc phim sol khi dé xong, vi
duy, vao dudng phé quan. Duoc phém sol khi c6 thé duogc tron véi chit déy ting ap duoc
dung (vi dy, diclodiflometan, propan hoéc nito). Cu thé 13, viéc dung bang viéc xong

¢c6 thé duoc hoan thanh b'fmg cach sir dung, vi du, sol khi chira sorbitan trioleat hodc
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axit oleic, vi du, cing véi tricloflometan, dicloflometan, diclotetrafloetan, hodc khi déy

tuong thich vé mit sinh hoc khéc bét ky.

Tinh gdy mién dich ctia dugc pham cua sang ché c6 thé duoc cai thién mot cach
dang ké néu né dugc ding ddng thoi véi chit kich thich mién dich hodic cht b tro.
Céc chét bd tro thich hop da duoc biét dén dbi voi nguoi c6 hiéu biét trung binh trong
linh vuc nay bao gdm, vi du, nhém phosphat, nhém hydroxit, QS21, Quil A (va céc
dAn xuét va cac thanh phén ctia né), canxi phosphat, canxi hydroxit, k&m hydroxit, chit
tuong tu glycolipit, octodexyl este cla axit amin, muramyl dipeptit, polyphosphazen,
lipoprotein, chit nén ISCOM, DC-Chol, DDA, xytokin, Adju-Phos, chit nén M,

CpG/Emulsigen, va cac chat bo tro khac va cac dAn xuét clia ching.

Duoc phim theo sang ché dugc md ta trong ban mo ta nay co thé duoc bao ché
dé giai phéng duge phdm ngay sau khi dung (vi dy, phan phdi dich) hoc tai khoang
thoi gian dinh trudce bét k¥ sau khi ding bang céach st dung dugc phim gidi phong 6
kidm so4t hodc kéo dai. Viée ding duoc phim trong dugc phim giai phéng cé kiém
so4t hogic kéo dai 12 hiru ich khi dugc pham, riéng hodc trong t8 hop, c6 (i) chi s6 diéu
tri hep (vi du, su khac nhau gifta néng do huyét tuong din dén céc tic dung phu c6 hai
hodc cac phan g doc va ndng dd huyét twong din dén tac dung diéu tri 1 nho; thong
thuong, chi s§ diéu tri, TT, dugc x4c dinh 1a ty 1& cua lidu gay chét (LDso) véi liéu hitu
hiéu trung tuyén (EDso)); (ii) cira s6 hép thy hep tai vi tri giai phong (vi du, duong da
day-rudt); hodc (iii) chu ky ntra phan rd sinh hoc ngén, sao cho tin sb dung liu trong

ngay duoc doi hoi dén duy tri mirc diéu tri.

Nhidu chién luge c¢6 thé duge theo dubi dé thu duoc viée giai phong cb kiém
soét hodc kéo dai trong d6 tdc do giai phong c6 tac dung nhiéu hon té¢c d6 chuyén hod
cua dugc phém. Vi dy, vi€c gidi phdng cé kiém soat c6 thé thu duoc bang viéc lua chon
céc tham s va thanh phﬁn duoc phém thich hop, bao gbm vi du, duoc phém va 1ép bao
ngoai giai phdng c6 kiém soét thich hgp. Céac dugce pham thich hop 1a d& duge biét dén
dbi v&i ngudi c6 hiéu biét trung binh trong linh vyc nay. Céc vi du bao gdm vién nén
mot hodc nhiéu don vi hodc duoc phém dang vién nang, dung dich dau, huyén phu, nhii

twong, vi nang, vi cau, hat nano, miéng ddp va liposom.
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Duoc phém cua sang ché ¢6 thé dugc dung dé tao ra viéc phong bénh trudc 14y
nhidm hodc sau d6 déi tuong duoc chin dodn méc sy 1ay nhiém HIV hogc bénh voi
nguyén nhan c6 thé tao ddu vét v6i sy lay nhiém HIV (vi du, AIDS). Dugc phém co
thé duoc dung, viduy, 1, 2,3,4,5,6,7, 8,9, 10, 15, 20, 30, 35, 40, 45, 50, 55, hodc 60
phut, 2, 4, 6, 10, 15, hodc 24 gio, 2, 3, 5, hodc 7 ngay, 2, 4, 6 hodc 8 tudn hoic thim
chi 3, 4, hoiic 6 thang truéc 14y nhiém hoic trude chén doan hodc c6 thé duge ding cho
dbi twong tir 15 dén 30 phut hoic 1,2, 3,4, 5,6, 7, 8,9, 10, 12, 20, 24, 48, hoic 72 gio,
2, 3, 5, hoidc 7 ngay, 2, 4, 6 hodc 8 tudn, 3, 4, 6, hoic 9 thang, 1,2, 3,4,5,6,7, 8,9,
10, 15, hodc 20 ndm hodc lau hon sau chin doan hoic sau lay nhiém HIV. bdi tugng
c6 thé dugc ding lidu don ctia (cac) duge pham (hodc, vidy, 2, 3,4,5,6,7,8,9, 10
lidu hodc nhidu hon) hogic dbi twong c6 thé dugc ding it nhat modt lidu (vi dy, 1, 2, 3,
4,5,6,7,8,9, 10 liu hodc nhiéu hon) hang ngdy, hang tudn, hang thang hoic hang
nim. Khoang thdi gian diing 6 thé duge xéc dinh (vi dy, tir 1 dén 4 tuan, tir 1 dén 12
thang, tur 1 dén 20 nam) hodc c6 thé trong cude doi cua dbi tuong. (Cac) dugc phim
cling c6 thé dugc dung cho d6i twong nhu duge phém co ban hoic liéu cao hoic trong
ché d6 co ban-lidu cao. Theo phuong 4n duge uu tién, dugc phém (vi du, vacxin) clia
sang ché duoc ding nhu lidu cao sau khi ding dwoc phim bd sung (vi dy, vacxin) nhu
co ban, khi co ban bao gdm it nhét vat truyén thi nhit bao gdm phan tir axit nucleic
thit nhit ma ma ho4 polypeptit ¢6 it nhit 85% trinh tu axit amin gidng nhau (vi dy,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99%
gidng nhau) véi, hoic trinh ty ciia, SEQ ID NO: 6, va tuy y vat truyén thir hai bao gébm
phan tit axit nucleic thit hai ma ma hoé polypeptit c6 it nhit 85% gidng nhau (vi dy,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc
99% gidng nhau) véi, hodc trinh ty cia, SEQ ID NO: 7. Lidu cao trong ché do nay bao
¢dm mot hodc nhidu trong s8 (cac) duge phim ciia sang ché (vi du, bét ky mot trong
s6 cac trime 6n dinh, dugc phém, vacxin, phén tir axit nucleic va/hodc vat truyén cua
sang ché). Van theo phuong 4n khéc, co ban bao gdm it nhit vat truyén tht nhit bao
gdm phén tir axit nucleic ma mé hod polypeptit c6 trinh ty ciia bét ky trong s6 cac SEQ
ID NO: tir 8 dén 32. Theo céch khac, duge pham (vi dy, vacxin) cla séng ché duge
dung nhu co ban. Theo mot s6 phuong 4n trong d6 dugc phdm ctia sang ché duoc ding

nhu co béan, cdc vacxin khac nhau (vi dy, vacxin bao gom it nhat vét truyén thir nhat
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bao gdm phan tir axit nucleic thi nhét ma ma ho4 polypeptit ¢6 it nhit 85% trinh tu
axit amin (vi du, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hodc 99%) giéng vé4i, hodc ¢ trinh tu ctia, SEQ ID NO: 6, va tuy y vat truyén
thir hai bao gdm phén tir axit nucleic thit hai ma ma hoa polypeptit c6 it nhit 85% (vi
du, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodc 99% ) giéng vé6i, hodc ¢6 trinh tu cia, SEQ ID NO: 7; hoac vacxin bao gém it
nhét Vét truyén thir nhit bao gdm phén tir axit nucleic ma ma hoa polypeptit c6 trinh tur
ctia bit ky trong s cac SEQ ID NO: tir 8 dén 32) duoc ding nhu liéu cao.

Khi diéu tri bénh (vi du, AIDS), duoc phém cua sang ché c6 thé duogc dung cho
dbi twong trudce khi xuét hién tridu chimg ho#ic chin doan tin ciy ho#c sau khi chin
doén hodc triéu chimg trd nén rd rang. Vi dy, dugc phém c6 thé duoc dung, vi du, ngay
sua khi chan doan hogic nhén biét 1am sang cua triéu chimg hodc 2, 4, 6, 10, 15, hodc
24 gid, 2, 3, 5, hodc 7 ngay, 2, 4, 6 hodc 8 tudn hodc tham chi 3, 4, hodc 6 thing sau

khi chin doan hodc phat hién triéu ching.

Pé didu tri in vivo cua dbi twong méc bénh 13 con ngudi va khong phai con
ngudi bi nhiém HIV, ngudi bénh c6 thé duoc ding hodc duoc cung cip duge phim bao
gdm dugc phdm cia sing ché. Khi duge st dung cho liéu phap diéu tri in vivo, dugc
phém cua sang ché c6 thé duoc ding cho ngudi bénh véi luong hitu hiéu vé mit didu
tri (nghia 13, lugng ma loai trir hodc lam giam lugng virut ctia ngudi bénh). Dugce phém
c6 thé duoc dung cho ngudi bénh theo cac phuong phap da biét, nhu dung trong tinh
mach, vi du, nhu lidu cao hoic béng viéc truyén lién tuc trong khoang thoi gian, béng
dudng trong co, trong mang bung, trong ndo tuy séng, duéi da, trong khép, trong hoat
dich, trong v6 ndo, qua dudng miéng, khu tri hodc dudng x6ng. Duogc phdm c6 thé
dugc dung ngoai duong tiéu hoa, khi c6 thé thuc hién duoc, tai vi tri té bao dich hoic
trong tinh mach. Viéc dung trong tinh mach hodc dudi da cta dugc phém 1a dugc wu
tién trong mot sd phuong an. Dugc phém diéu tri cta séng ché c6 thé duge dung cho

nguoi bénh hodc d6i tuong theo toan than, ngoai duong tiéu hod hodc hogc khu tru.

Duoc phém 6 thé dugc 1am tiét tring bang cac k¥ thuat lam tiét trung thong
thuong hodc cé thé duogc loc vo tring. Dung dich trong nude thu duge cé thé duogc

dong g6i dé sir dung nhwr 13 hogic dugc 1am khd lanh, dugc phdm kho lanh ¢6 thé dugc
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dung ¢ dang bdt hodc dugc t6 hop v6i chit mang trong nudc vo tring trude khi ding.
D6 pH ciia duoc phim s& thuong nim trong khoang tir 3 dén 11, tdt hon nita 13 ndm
trong khoang tir 5 dén 9 hogc ndm trong khoang tir 6 dén 8, va tot nhét 1a tir 7 dén 8,
nhu tr 7 dén 7,5. Dugc phdm thu dugc & dang rén c6 thé dugc dong géi trong cac don
vi da liéu don, mdi don vi chira lugng b dinh cua bt ky mot hodc nhidu trong sb cac
axit nucleic gp140 Env t6i wu dugc doi hoi dé tro gitip cho sy hinh thanh mét hodc
nhiéu trong sé céc trime dn dinh cua séng ché va/hodc mot hodc nhidu trong sb cac
trime On dinh cta sang ché va, néu mudn, mot hoic chét diéu bién mién dich, nhu trong
g6i vién nén boc kin hodc vién nang hodc dung cu x6ng bot khd thich hgp (DPI) c6 kha
nang ding mot hodc nhiéu liéu.

Liéu dugc phém cua sang ché (vi du, vacxin bao gff)m mot hodc nhiéu trong s6
céc trime gp140 Env 6n dinh ctia sang ché) hodc nhidu phép didu tri bang céch sir dung
duoc phim ctia séng ché c6 thé duoc gia ting hodc dugc gidm dya vao mirc trdm trong
clia, sy xuit hién cta hoic sy tién tridn cua su lay nhiém HIV va/hodc bénh lién quan
dén sy 1ay nhiém HIV (vi du, AIDS) & dbi twong (vi du, dua vao muc trAm trong ciia

mot hodc nhiéu triéu chimg lay nhiém HIV/AIDS duoc mo ta trén day).

Duoc phdm trime gp140 Env n dinh ctia séng ché c6 thé duoc dung voi lugng
hitu hiéu vé mit didu tri ma tao ra tic dung mién dich va/hodc bao vé khang lai HIV
hoic protein dich ctia HIV (vi du, gp140). Déi twong c6 thé, vi du, dugc ding duge
pham polypeptit clia sang ché (vi dy, trime gp140 Env 6n dinh cia sang ché) trong
dugc phim khong chira vat truyén. Dugc phdm polypeptit dugc dung c¢6 thé bao gdm
khoéang tir 1pug dén 1mg trime Env dn dinh va t6t hon 14 khoang tir 50pug dén 300ug
trime Env n dinh cta sang ché.

Theo céch khéc, dbi tuong c6 thé duoc dung, & dang vat truyén virut, it nhét
khoang 1x10? hat virut (vp)/lidu hodic khoang tir 1x10" dén 1x10'* vp/lidu, t6t hon la
Khoang tir 1x10° dén 1x10'2 vp/lidu, va tt hon nita la khoang tir 1x10° dén 1x10"
vp/lidu.

Hat virut bao gém céc phan tir axit nucleic ma hoa mot hodc nhiéu trong s6 cac

polypeptit gp140 Env n dinh cua sang ché va duogc bao quanh boi 16p bao bao vé

-42-



217248

(capsit dugc tao thanh chti yéu tir protein véi hexon va protein dang soi). S6 luong hat
virut ¢6 thé duoc do dua trén, vi dy, su tiéu hat vat truyén, tiép theo do hép thu & 260nm

(xem, vi du 4n phdm: Steel, Curr. Opin. Biotech., 1999).

Liéu duoc dung phy thudc vao dbi tuong dugc diéu tri (vi du, tudi, thé trong,
kha ning cua hé mién dich va stc khoé téng thé cua dbi tugng dugc diéu tri), dang
dung (vi dy, nhu dang rén hoic dang 16ng), cach dung (vi du, bing viéc tiém, xdng,
chét déy dang bot kho), va té bao dich (vi du, té bao biéu md, nhu té bao biéu mdé mach
méu, t& bao biéu md mili hoac té bao biéu mé phdi). Dugc pham t6t hon 1a dugc ding
v6i luong ma tao ra ham luong san phdm gen trime gp140 Env bn dinh day du (vi dy,
ham luong trime gp140 Env n dinh ma gdy ra dap ung mién dich ma khéng c6 tac

dung sinh Iy nguoc déng ké & d6i twong do trime giy mién dich gay ra).

Ngoai ra, mdt hodc nhiéu lan dung dugc phém cua sang ché c6 thé dugc duara
(trude hodc sau lay nhiém va/hoic trudc hoic sau chan doan) cho d6i tuong (vi du, mot
14n ding hodc dung hai hodc nhiéu 14n dung). Vi du, cic d6i trong ma dic biét 1a dé
bi, vi du, nhim HIV c6 thé doi hoi nhiéu Ian diéu tri dé thiét 1ap va/hogic duy tri viée
bao vé khang lai virut. Mic d§ mién dich dugc cdm ung duoc tao ra bdi duge phém
dugc mé ta trong ban mo ta nay co thé duoc kiém tra bing cach, vi du, do lwong lam
trung hoa bai tiét khang HIV va khang thé huyét thanh. Sau d6, cac lidu dugc diéu
chinh hoc duoc lap lai néu can dé khoi dong mirc dép Ung mién dich mong mubn. Vi
du, dap Ung mién dich dugc khéi dong béng viéc dung don (co ban) dugc phém cua
sang ché c6 thé khéng cé hiéu luyc mot cach dﬁy du va/hodc lién tuc tao ra vi€c bao vé
hitu hiéu. Do dd, theo mdt sb phuong an, viéc dung lap lai (lidu cao), sao cho ché a6
co ban-lidu cao duoc thiét 1ap, c6 thé 1am ting cudng mot cach déng ké cac dap tmg

thé dich va t€ bao d6i vai khang nguyén cuia dugc pham.

Theo céch khac, khi &p dung cho lidu phap t4i td hop, hiéu qua diéu tri c6 thé
dugc xac dinh béng viéc kiém tra ham luong cuia mot hodc nhiéu trong s6 cac trime
gp140 Env t8i wu duoc biéu hién bdi hodc c6 mit & d6i tuong (vi du, con ngudi) sau
khi diing duoc pham ciia séng ché. Vi dy, mau hodc bach huyét ctia ddi tuong c6 thé
dugc thir nghiém d6i v6i (cac) trime gay mién dich bang cach sir dung, vi dy, cac thir

nghiém tiéu chuin da dugc biét dén trong linh vuc nay (xem, vi du 4n phdm: Human
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Interferon-Alpha Multi-Species ELISA kit (san phim s§ 41105) va the Human
Interferon-Alpha Serum Sample kit (san phim sb 41110) tir Pestka Biomedical
Laboratories (PBL), Piscataway, New Jersey).

Liéu don ctia mdt hodc nhiéu trong s6 cac duge pham cua sang che c6 the dat
duoc viée bao v§, trude lay nhiém hoic trudc chan doan. Ngoai ra, lidu don duoc dung

sau 1ay nhiém hogc sau chan doan c6 thé c6 chirc ning dicu tri theo sang che.

Liéu don ctia mdt ho#ic nhiéu trong s6 cac dugc pham cuia sang che cling ¢6 thé
dugc sir dung dé dat dugc lidu phap diéu tri & doi tuong s& duoc dicu tri doi v6i bénh.
Pa liéu (vi du, 2, 3, 4, 5 liéu hodc nhiéu hon) cling c6 thé dugc ding, néu cén, cho cac

d6i tuong nay.
Chét mang, t4 dugc, chét pha lodng

Dang dugc phém diéu tri ctia ché phém cua sang ché (vi du, vacxin, vat truyén,
(c4c) trime On dinh, phan tt axit nucleic, v.v) ¢6 thé duoc tao ra bing cach str dung céac
phuong phép ti€u chun @i duoc biét dén trong linh vuc nay bang cach tron hoat chat
c6 d6 tinh khiét mong mudn véi chit mang, t4 dugc hodc chit 1am 4n dinh chip nhan
duoc vé mit sinh 1y tuy y (Remington’s Pharmaceutical Sciences (20% edition), ed. A.
Gennaro, 2000, Lippincott, Williams & Wilkins, Philadelphia, PA). Chét mang c6 thé
chép nhan bao gém nude mudi hodc chit dém nhu phosphat, xitrat va céc axit hitu co
khéc; chét chéng oxy ho bao gdm axit ascorbic; polypeptit trong lugng phan ti thip
(nho hon khoang 10 gbc); protein nhu albumin huyét thanh, gelatin hodc globulin mién
dich; polyme wa nuéc nhu polyvinylpyrrolidon, axit amin nhu glyxin, glutamin,
asparagin, arginin ho3c lysin; c4c monosacarit, disacarit va cc carbohydrat khac bao
gdm glucoza, manoza hodc dextrin; chét tao chelat nhu EDTA; cac dudong rugu nhu
manitol hodc sorbitol; cac ion dbi tao mubi nhu natri; va/hoic chét hoat dong bé mit

khong ion nhu TWEEN™, PLURONICS™, hodc PEG.

Tuy y, nhung t6t hon 13, dugc phém chtta mubi duoc dung, t6t hon 14 natri clorua
va tét hon 14 & khoang ndng d6 sinh ly. Tuy ¥, dugc phdm cua sang ché c6 thé chira
chét bao quan duoc dung. Theo mot sé phuong 4n, ndng do chét bdo quan nim trong
khoang tir 0,1 dén 2,0%, thudng 1a theo thé tich. Céc chit bao quan thich hop bao gom

cac chit da duogc biét dén trong linh vuc duge phém. Ruou benzylic, phenol, m-cresol,
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metylparaben, va propylparaben la cic chét bao quan dugc wu tién. Tuy y, duge phim
ctia séng ché c6 thé bao gdm chit hoat dong bé mat duoc dung & ndng d6 ndm trong

khoang tir 0,005 dén 0,02%.
Chét b tro

B4t ky mot trong s cac dugce phdm cia sang ché (vi du, vacxin, vt truyén, (c4c)
trime &n dinh, phan tir axit nucleic, v.v) ¢6 thé duoc bao ché bao gém, dugc dung mat
cach df?)ng thoi voi va/hodc duoge dung theo ddy voi mot hodc nhiéu chit bd tro dugc
dung dé 1am ting tinh gay mién dich cua dugc pham (vi dy, khi dung cho ddi tuong
can didu tri nay, vi dy, déi twong bi nhidm HIV hoic ¢6 nguy co nhiém HIV). Céc chat
bd tro duoc chip thuan ding cho ngudi st dung bao gbm céc mudi nhém (phén). Cac
chét bd tro nay 13 hitu ich d6i voi mot sb vacxin bao gém bénh viém gan B, bénh bach
hau, bénh bai liét, bénh dai va bénh cum. Céc chét bd trg hitu ich khic bao gdm cac
chit bd trg Freund dau da (CFA), chét bd trg Freund khong dau da (IFA), muramyl
dipeptit (MDP), cac chét twong tw tong hop ctia MDP, N-axetylmuramyl-L-alanyl-D-
isoglutamyl-L-alanin-2-[1,2-dipalmitoyl-s-gly-cero-3-(hydroxyphosphoryloxy)]-
etylamit (MTP-PE), Adju-Phos, chét nén M, CpG/Emulsigen, va dugc phim chira dau
c6 thé chuyén ho4 va chét nhii hoa, trong d6 dAu va chit nhil ho4 c6 thé c6 mit & dang
nhil trong dau trong nude c6 giot diu hiu nhu tht c& trong sb ching c6 dudng kinh nho

hon 1 micron.
Chuyén nhiém va tai nap ex vivo

Sang ché ciing d& xut viéc chuyén nhiém hoic tai nap ex vivo cla té bao, tiép
theo dung té bao nay trd lai vao trong dbi twong (vi du, con ngudi) d€ cho phép a6i véi
su biéu hién cia mo6t hodc nhiéu trong s céc polypeptit gp140 Env ti wu ctia sang ché
ma c6 céc dic tinh gdy mién dich. Theo mdt phuong an, t& bao 1a ty rung dbi voi déi
tuong dugc didu tri. Té bao c6 thé duoge chuyén nhiém ho#ic duoc tai nap ex vivo vdi,
vi du, mdt hodc nhiéu vt truyén ciia sang ché dé cho phép dbi voi sy biéu hién tam
thoi hoiic b dinh ciia mdt hodic nhidu trong sé cac polypeptit gp140 Env t6i wu & dbi
tuong dugc diu tri. Khi ding té bao duoc cai bién nay cho d6i twong, mot hozic nhiéu
vat truyén cla sang ché s& duoc biu hién, gay ra cac dap img mién dich bao vé hoic

diéu tri (vi du, cac dap tmg mién dich té bao hodc thé dich, vi du tao ra viéc lam trung
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hoa khang huyét thanh khang HIV) dugc dinh hudng khéng trime gy mién dich gp140

hodc cac trime ma tao thanh.

Té& bao ma c6 thé dugc phén lap va dugc chuyén nhiém ho#c tai nap ex vivo
theo cac phuong phép cua sang ché bao gdm, nhung khong chi giéi han &, té bao mau,
té bao da, nguyén bao sgi, té bao mang trong, té bao co xuong, té bao gan, té bao biéu
md tuyén tién liét va té bao mang trong mach. Céc t€ bao gbe ciing 14 céc té bao thich
hop d8 tai nap hodc chuyén nhiém véi vat truyén cua sang ché. Té bao tdc toan ning,
nhiéu ning, da ning hoidc don ning, bao gdm céc té bao nguyén ban tuy xuong va té
bao géc tao mau (HSC), co thé duoc phan lap va dugc chuyén nhiém hodc dugc tai nap
voi, vi duy, vat truyén cua sang ché va dugc ding cho d6i tuong theo cac phuong phap

cua sang che.

Phuong phép chuyén nhiém hogc ti nap c6 téc dong manh dén cuong @6 va
tudi tho cua su bidu hién protein (vi dy, sy biéu hién trime gp140 4n dinh) & té bao
duoc chuyén nhidm hoic dugc tai nap va tiép theo, & dbi tuong (vi du, con ngudi) nhan
té bao nay. Sang ché dé xuit vat truyén ma 13 tam thoi (vi dy, vét truyén adenovirut)
hodc kéo dai (vi du, vat truyén retrovirut) trong ty nhién. Céc trinh tw diéu hoa (vi du,
doan khoi dau va doan ting cudng) 1a da dugc biét dén trong linh vuc nay ma c6 thé
duoc st dung @ diéu hoa su biéu hién protein. Loai té bao dugc chuyén nhiém hoic
duoc truyén cling ¢6 quan h¢ chét ché vé cuong do va tudi tho cua su biéu hién protein.
Vi dy, céc loai té bao véi toc do thay thé & muc cao c6 thé dugc mong doi dé c6 khoang

thoi gian biéu hién protein ngén hon.

Céc liéu phap diéu tri két hop

Céc ché @6 diéu tri khac c6 thé duoc t6 hop véi viée dung duoc phém cua sang
ché. Viéc ding t6 hop bao gém viéc dung ddng thoi, bing cach sit dung cac duoc phim
riéng biét hodc dugc phém don 1¢é va dung lién tiép theo thi tu, trong d6 t6t hon 13 ¢
khoang thoi gian trong khi ca hai (hodc tAt c4) hoat chit gay ra mdt cach ddng thoi cac
hoat tinh sinh hoc ctia chiing. Tét hon 1, liéu phép diéu tri két hop nay din dén tac
dung didu tri hiép dong. Theo mdt s& phuong 4n, c6 thé mong mudn diing t6 hop dugc
phim clia sang ché véi cht (vi du, khang thé hodc manh khang thé) dugc dinh hudng
khang khang nguyén két hop v6i chit 1ay nhiém. Viéc gy mién dich thu dong da duoc
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chimg minh la chiém luong hitu hiéu va an toan dé ngan nglra va diu trj cac bénh virut
(xem 4n phdm: Keller et al., Clin. Microbiol. Rev. 13:602- 14 (2000); Casadevall, Nat.
Biotechnol. 20: 114 (2002); Shibata et al., Nat. Med. 5:204-10 (1999); va Igarashi et
al., Nat. Med. 5:211-16 (1999)). Vi€c gay mién dich thu dong bang céch st dung cac
khang thé don dong ctia ngudi, tao ra chién lugc diéu tri tic thi d6i voi viéc phong
bénh khin cép va diéu tri HIV, va c6 th8 duoc sir dung trong t6 hop cling véi céc duge
phém cua sang ché. C4c khang thé HIV va manh ctia n6 gén két mot cach dic hiéu hodc
gin két theo cach uu tién voi té bao 1ay nhiém, nhu so v&i té bao va mo dbi chimg
thong thudng khong 1y nhiém. Do d6, cac khang thé HIV nay c6 thé dwoc st dung aé
tao dich mot cach chon loc t& bao hodc mé bi lay nhiém & ngudi bénh, mAu sinh hoc
hoac quﬁn thé t bao, vi du, nhu mot phén cua li€u phép diéu tri td hop véi duoc phém

cua sang che.

Vi duy, don yéu cAu cép patent tam thdi cia My s6 61/886,932 boc 16 trime Env
nhanh C HIV, polypeptit cua n6 ¢co thé duoc st dung trong t6 hop véi polypeptit dugce
boc 1§ trong ban mo ta nay dé tao thanh trime cia sing ché. Pon yéu cau cép patent tam
thoi ctia Mg sb 61/884,414 boc 16 phuong phap diéu tri d6i tugng bi nhiém HIV va
phong bé sur lay nhiém HIV & d6i trong mic nguy co lay nhiém HIV bang cach str dung
khéng thé phu thudc H332 glycan. Céng bd don quéc té s 2012/030904 boe 19 khang
thé lam trung hoa rong rai khang HIV, bat ky trong s6 ching c6 thé duoc sir dung trong
céc phuong phap diéu tri HIV & d6i twgng can didu tri hodc 1am giam nay theo sang ché.
Cac khang thé 14y 1am vi du bao gdm VRCO1, PGT121, PGT126, PG9, PG16, va
3BNC117.

Kit

Sang ché dé xuét kit ma bao gbm dugc phdm chtra vacxin, vat truyén, trime 6n
dinh, hodc polypeptit virut t8i wru ciia sang ché va chit mang duoc dung, v6i luong hitu
hiéu v& mit didu tri d& ngan ngira hoic diéu tri sy 14y nhiém. Kit bao gdm céc chi din
d& cho phép thiy thudc 1am sang (vi du, bac si hodc y t4) dung duoc phim duoc chita
trong do.

Tét hon 14, kit bao gdm nhiéu géi cua (cac) duge phim lidu don chtra luong hitu

hiéu ctia vacxin, vAt truyén, trime on dinh, hodc polypeptit virut toi uu ctia sang che.
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Tuy ¥ 14, cac dung cu hodc thiét bi cin thiét dé dung (cac) duoc phém c6 thé duogc bao
gbm trong kit. Vi du, kit cta sang ché c6 thd c6 mot hodc nhidu dng tiém duge lam day
trudc chira lugng hitu hi€u cla vacxin, vat truyén, trime dn dinh, hodc polypeptit virut
t8i wu cia sang ché. Hon nita, kit cling c6 thé bao gdém cac thanh phan bd sung nhu cac
chi dn hoic ché d6 dung déi véi ngudi bénh bj nhidm hodc ¢ nguy co bi nhiém virut
@& st dung (c4c) dwoc pham chira vacxin, vét truyén, trime dn dinh, hodc polypeptit
virut t8i wu cta sang ché.

S& o rang dbi voi ngudi ¢6 hiéu biét trung binh trong linh vyc nay rdng céc cai
bién hoic bién ddi khac nhau c6 thé dugc tao ra trong dugc phém, phuong phap va kit
ctia sang ché ma khong tach rdi tinh thAn hodc pham vi ctia séng ché. Do d6, dy dinh
ring sang ché bao gdm cac cai bién va bién ddi ciia sang ché thudc pham vi clia cac

diém yéu cau bao ho kém theo va cac dang twong duong clia ching.
Vi du thue hién sing ché

Séang ché dwgc minh hoa bing cac vi du sau ddy, ma khong phai 1a cach dé lam

gidi han pham vi cua sang ché.
Vi du 1. Vat liéu va phuong phap
Phdt hién mién dich tham tdch Western

Thé tich chira 10-pg dwong lugng vat truyén bidu hién ADN pVRC8400 tréng
rong, phién ban gp140 kham pVRC8400 (vat truyén biéu hién ddi véi polypeptit bao
gdm trinh ty axit amin cua SEQ ID NO: 1), hodc phién ban 2 cua gpl140 kham
pVRC8400 (vat truyén biéu hién ddi véi polypeptit bao gdm trinh ty axit amin ctiia SEQ
ID NO: 2) mdi phién ban dugc tao thanh dén 100pu1 véi moi truong eagle duge cai bién
Dulbeco (DMEM; Invitrogen). Sau d6, thém 60pul DMEM vao 40ul thubc thir chuyén
nhidm Lipofectamine (Invitrogen) va 100u1 hdn hop nay dugc thém vao mdi vét truyén
ADN tiép theo khudy nhe va 1 & nhiét d¢ trong phong trong 30 phit. Rira mot 1an 293T
t& bao duoc sinh trudng dén khoang tir 70 dén 80% hop dong trong binh thét cb T-25
bing 2,5ml DMEM, 2,3ml DMEM dugc thém vio tiép theo 200ul hén hop
ADN/Lipofectamin. Sau d6, u té bao & 37°C, 10% CO; trong 48 gio. 48 gid sau chuyén
nhidm, thu hoach 0,5ml dich ndi tir m3i binh thét ¢ T-25, quay nhanh va 20ul dugc
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dat vao trong 6ng eppendorf sach. Thém 5ul chit dém mAu giam 5 l4n (Pierce) vao mbi
ng, mdi miu duoc gia nhiét trong 5 phut & 100°C va sau d6 dit lén nudc da dé lam
mat. Nap 20pl mdi mu vao tir 4 dén 15% SDS-PAGE duc trude (Biorad), va chay gen
& 150V trong khoang 70 phut. Viéc chuyén protein tir gen vao mang dugc thuc hién
bing cach st dung hé théng tao vét kho iblot (Invitrogen) theo phuong thiic clia nha
cung cip bang céch st dung khéi chuyén gel PVDF. Viéc phong bé mang duoc thuc
hién qua dém & 4°C trong 20ml dung dich phong bé PBS-T (nghfa 13, nu6c mudi dém
phosphat Dulbeco (Invitrogen), chira 0,2% thé tich Tween 20 (Sigma) va 5% trong
luong/thé tich bot sita khong chira chét béo) trén thiét bi lic qu§ dao. Sau d6, thém 10ul
HRP don dong tiép hop khéng thé khang His tag (Qiagen) vao 20ml dung dich phong
bé PBS-T (pha logng 1:2000) tiép theo 1 trén thiét bi lic quy dao & nhiét d6 trong phong
trong 1 gio. Rira mang 5 1an trong dung dich phong bé PBS-T, mang dugc 1am kho trén
gidy hip thu dé loai bo chit phong bé du va d& phat hién, Amersham ECL Plus Western
Blotting Detection System (GE Healthcare) dugc st dung.

Swe chuyén nhiém chai truc ldn va tinh ché protein

MOoi truong sinh truéng DMEM dugc bd sung véi 10% huyét thanh bao thai bo
(FBS) duoc str dung d8 sinh truomg 293T dé& hop dong trong chai truc 1an Cell Bind®
(Corning), moi trudng sinh trudng dugc loai bo, tiép theo bd sung 250ml mdi trudng
biéu hién Freestyle 293 dugc lam Am trude (Invitrogen) va u trong 2 giv & 37°C, 5%
CO.. Tron 250pg phién ban 2 cta gp 140 kham vt truyén biéu hién ADN pVRC8400
v6i 320ul polyetylenimin (PEI) (1mg/ml) dugc bd sung vao 20ml mdi truong freestyle
293 & nhiét d6 trong phong, U & nhiét do trong phong trong 20 phut va sau d6 bd sung
vao mdi chai truc lan tiép theo 1 trong 6 ngay trong 37°C, 5% CO>. Thu hoach dich nbi
t& bao & 6 ngay sau khi thay d6i moi truong. Protein phién ban 2 ctia gp140 Env kham
tdi wu dugc tao Histidin-tag, bao gém SEQ ID NO: 2, dugc tinh ché bang Ni-NTA
(Qiagen) tiép theo sdc ky loai trir theo kich thudc. Tém lai, sau khi gan quay va b sung
imidazol vao dén néng d6 cudi cung béng 10mM, nap dich ndi té bao vao cot niken &
tbc d6 dong 0,8mL/phtit va rira bing 20mM imidazol trong PBS tiép theo rira tiép bang
40mM imidazol trong PBS. Sau d6, tach rira protein bang 300mM imidazol trong PBS.
Gom céc phan doan chta protein tinh ché, c6 dic va tinh ché tiép bang sic ky loc gel

trén Superose 6 (GE Healthcare) trong chit dém chay cot chira 25mM Tris (46 pH=7,5)
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va 150mM NaCl. C6 dic protein tinh ché, 1am dong lanh trong nito dang 1éng va luu
trit & -80°C.

Bong vat va gdy mién dich

Chudt lang gibng c4i giao phéi xa Hartley (Elm Hill Labs) dugc nhét & Phong
nghién ciru dong vat ctia Beth Israel Deaconess Medical Center theo phuong thire dugce
chép thuan boi the Institutional Animal Care and Use Committee. Chuét lang dugc gay
mién dich bing viéc tiém trong co hai bén & co bbn dAu phia trén véi polypeptit gp140
Env nhanh C (nghia 13, homotrime c¢6 ba phén ti bao gdm trinh tu axit amin ciia cEnv
(SEQ ID NO: 3)), gp140 Env khdm (nghfa 14, homotrime c6 ba phan tir bao gdm trinh
tu axit amin ciia mEnv (SEQ ID NO: 1)), hodc hdn hop gp140 Env/gp140 Env kham
nhénh C (100pg/dong vat) & khoang thoi gian 4 tun (céc tuén 0, 4, va 8) sir dung 500pl
td hop chit bd tro kép bao gdm 15% (thé tich) Emulsigen dau trong nuéc (MVP
Laboratories)/PBS va 50ug chit kich thich mién dich di-nucleotit CpG ADN (5’-
TCGTCGTTGTCGTTTTGTCGTT-3") (Midland Reagent Company). Hon hop gp140
Env/ gp140 Env kham nhénh C chita 50pg mdi protein. Cc miu huyét thanh thu dugc

tlr tinh mach chu ciia dong vat gy mé 4 tudn sau mdi 1an gy mién dich.
Thir nghiém lam trung hoa khdng thé trong té bao TZM.bl

Viéc 1am trung hoa céc dép ing khang thé khang HIV-1 Env pseudovirut duge
do bang cach str dung thir nghiém 1am trung hoa virut dya trén luciferaza trong té bao
TZM.bl. Céc thit nghiém nay do viéc gidm sy biéu hién gen thdng béo luciferaza trong
té bao TZM-bl tiép theo vong chuyén nhiém virut don 1&. IDso dugc tinh todn nhu su
pha loéing huyét thanh ma dan dén viéc giam 50% trong cac don vi huynh quang tuong
d6i so véi cac giéng d6i ching virut sau khi trir di cac don vi huynh quang tuong 6i
cuia t& bao dbi ching. Tém lai, céc pha lodng theo day ghp ba 1An ctia cac mau huyét
thanh dugc thuc hién hai 14n (dia day phéng 96 giéng) trong mdi trudng sinh trudng
10% DMEM (100pl/giéng). Virut dugc bd sung vao mdi giéng véi thé tich 50ul, vat
dfa trong 1 gid & 37°C. Sau d6, thém t& bao TZM.bl (1x10* /giéng trong 100yl thé tich)
trong moi trudng sinh truong 10% DMEM chira dietylaminoetyldextran (Sigma) &
ndng d6 cudi cting 11pug/ml. Pbi chimg am tinh virut gy bénh bach cau & chudt

(MuLV) duoc bao gdm trong tAt ca cac thir nghiém. Pseudovirut vo ngoai HIV-1 bao
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gdm thé phan 14p nhanh A (MS208.A1 va Q23.17), thé phan lap nhanh B (SF162.LS,
BaL.26, SS1196.1 va 6535.3), va nhanh C (MW965.26, TV1.21, ZM109F PB4 va
ZM197M.PBY).

Vi du 2. Tao ra trime Env1 gp140 kham t61 wu clia sang ché

mEnv+ (polypeptit bao gdm trinh tu axit amin ctia SEQ ID NO: 2) da dugc cai
bién tir mEnv (polypeptit bao gdm trinh tv axit amin ctia SEQ ID NO: 1) theo cach sau
day. Tha nhét, trinh tw tiét peptit din dau da duoc tao ra giéng véi trinh ty dugc s
dung trong c4u tir trime polypeptit gp140 Env nhanh C 4n dinh (cEnv) (SEQ ID NO:
3). Thtt hai, céc dot bién vi tri téch da duge hop nhét gitta cic phan gp120 va gp41 dé
lam ting cudng tiép do n dinh. Thit ba, vi tri tich nhan t§ Xa proteaza (SRIEGR) da
dugc hop nhét nguoc dong cla mién trime hoa foldon. Trinh ty axit amin cta ba
polypeptit Env (SEQ ID NO: tir 1 dén 3) va c4c cai bién dic hiéu c6 mit trong mdi sb
chiing dugc mo ta trén c4c hinh v& tir Fig.1A dén Fig.1C.

Ngac nhién 13, céc cai bién nay din dén trime gp140 Envl dn dinh mot cach rd
rét (vi du, mEnv+ trime cuia séng ché). Bé danh gia d6 6n dinh, céc tac gia sang ché so
sanh mrc bidu hién ctia mEnv+ so véi mEnv bang phép phan tich thdm tach Western.
Dé két thuc, binh thét ¢b T-25 chita 80% t& bao 293T hop dong dugc chuyén nhiém
v6i vét truyén biéu hién sinh vt nhan that pVRC8400 biéu hién mEnv hogc mEnv+
bang cach sir dung lipofectamine 2000 (Invitrogen) va 10ul mdi dich ndi dugc phan
tich bing viéc phét hién mi&n dich thim tach Western béng céch sir dung khang Histidin
tag HRP (Qiagen). Fig.2 mé ta thAm tach Western thé hién murc biéu hién ctia mEnv
va mEnv+ l4n luot trong dudng 3 va 4. Pang cha y 13, muc biéu hién ctia mEnv+ 1a
cao hon mot cach dang k8 so véi mitc biéu hién ctia mEnv hodc cEnv, ma dugc st dung
lam @8i chimg duong tinh (xem dudng 1). Trong thir nghiém nay, pVRC8400 trong

rong duge st dung lam dbi chimg 4m tinh (xem dudng 2).

Nhu duge mb ta trén ddy, mEnv+ dugc biéu hién & té bao 293T va tinh ché theo
dich tan t& bao va gan bing cdng dung clia His-tag bang cach sir dung cdt Ni-NTA
(Qiagen). Nhém céc phan doan gom lai sau khi tach rira imidazol, ¢o dic va tinh ché
tiép bing séc ky loc gel trén Superose 6 (GE Healthcare) trong chét dém chay cot chira
25mM Tris (46 pH=7,5) va 150mM NaCl. Ddu vét séc ky md ta viéc tich rira mEnv+
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tir cot Superose 6 duge mod ta trén Fig.3. Céc phan doan dinh (nghia 13, cac phan doan
thu duoc dudi dudng cong dinh trén Fig.3) sau d6 dugc phan tich theo cach riéng 1€
trén tir 4 dén 15% tién canh gel SDS-PAGE (Fig.4). Gel SDS-PAGE chimg minh viéc
tinh ché loc gel mot céch thanh cong din dén viéc phan 1ap quén thé ddng nhét cta
mEnv+ polypeptit. Nhu dwge mé ta hon nita trong ban mé ta nay, tinh gay mién dich
cia cdc trime gp140 Env 6n dinh (homotrime ciia mEnv va mEnv+, cling nhu t6 hop
ctia mEnv va homotrime cEnv) dugc dénh gia & chudt lang béng cach sir dung panen
thé phan 14p d6 chuén 1 tir cdc nhanh A, B, va C.
Vi du 3. Phép phan tich 1am trung hoa céc dap tmg khang thé

Viéc danh gia cn 1am sang cua cic chét gay mién dich Env ung vién 14 téi han
dbi v&i khai niém thir nghiém va dbi voi su wu tién cua cic ing vién vacxin. Cac thir
nghiém lam trung hoa virut dva trén luciferaza trong té bao TZM.b1 (Li et al. (2005)
J. Virol. 79:10108; Montefiori (2005) Curr. Prot. Immunol. Chapter 12: Unit 1211) d&
dugc phat trién nhu thir nghiém lién tuc & mic cao ma co thé dugc tiéu chudn hoa
(Montefiori (2009) Methods Mol. Biol. 485:395; Polonis et al. (2008) Virology
375:315). Thir nghiém gen thong bao luciferaza duge thuc hién trong té bao TZM-bl
(dong t& bao dugc thao tac vé mit di truyén ma biéu hién CD4, CXCR4 va CCRS va
chira gen thong bao thdng bdo Luc ¢ thé cam tmg Tat va B-Gal) dua trén sy lay nhiém
vong don voi céc virut kiéu Env-pseudo dugc tao dong vé mit phan tr. Thir nghiém
nay dan dén tdc d¢ thanh cong & mirc cao trong céc lay nhiém vong don, kha nang thir
nghiém ting (vi dy, thir nghiém hai ngay), d6 chinh x4c tang (vi du, do mot cach chinh
x4c su trung hoa 50%) va mic ti€u chuin hoéa duoc cai thién (vi du, dong té bao 6n

dinh). Thit nghiém gen thong béo luciferaza dugc t61 wu hoa va thich hop.

Pé danh gia profin lam trung hoa c6 di kha ning bdi trime gp140 Env 6n dinh
clia sang ché, cac thir nghiém TZM.b1 dugc thuc hién trong d6 huyét thanh chudt lang
thu dugc trudce khi dung vacxin (Pre) va bdn tudn sau 1an ding vacxin thit ba (Post) v6i
homotrime cEnv, homotrime mEnv ho#c cEnv va homotrime mEnv dugc thi nghiém
dbi v6i panen nhiéu nhanh cua day 1 thé phan lap nhay trung hoa bao gdm pseudovirut
v ngoai HIV-1 nhanh B (SF162.LS va Bal.26), va nhanh C (MW965 26 va TV1.21)
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va virut gdy bénh bach cau cip tinh & chudt (MuLV) (d6i chimg am tinh) (c4c hinh v&
tir Fig.5A dén Fig.5C).

Céc thir nghiém TZM.b1 ciing dugc thuc hién trong d6 huyét thanh chudt lang
thu duogc trude khi dung vacxin (Pre) va bbn tudn sau l4n ding vacxin thi ba (Post)
bing cach str dung homotrime cEnv, homotrime mEnv hogc cEnv va homotrime mEnv
dugce thtr nghiém dbi voi pseudovirut vé ngoai HIV-1 ctua thé phén 14p nhanh A do
chuén-1 nhay trung hoa trung gian (Tier 1B) (MS208.A1 va Q23.17) (cac hinh v& tir
Fig.6A dén Fig.6B), thé phan 14p nhanh B (Tier 1A) va Tier 1B nhay trung hoa & mirc
cao (SF162.LS, Bal.26, SS1196.1, va 6535.3) (cac hinh vé tir Fig.7A dén Fig.7D), va
cac thé phan 14p nhéanh C Tier 1A va Tier 1B (MW965.26, TV1.21, ZM109F.PB4, va
ZM197M.PB7) (c4c hinh v& tir Fig.8A dén Fig.8D).

Bét ngd 13, viée dinh luong clia cac dit lidu d6 chuan IDso chimg minh chung
réang t6 hop ctia cEnv va homotrime mEnv gdy ra viéc lam trung hoa cac dap ung khang
th& ma t8t hon so v&i cEnv hoic mEnv don 1é. Cu thé 13, t6 hop ctia cEnv va mEnv
ngac nhiét mot cach dic biét 1a xét dén viéc md rong chiéu réng lam trung hoa céc dap
g khang thé dugc cam umg. Sy mé rong chidu rong lam trung hoa khang thé da dugc

mod ta trudc day va la nhu cAu chinh khong dat dugc trong linh vuc nay.

Vi du 4. Diéu tri hodc 1am giam nguy co 1y nhiém HIV & d6i teong bang céach st dung

duogc pham cua sang che

Duoc phim ciia sang ché (vi dy, vacxin clia sng ché) c6 thé duoc diing cho dbi
tuong (vi dy, con ngudi bi nhi®m HIV hodc c6 nguy co nhiém HIV) trong ché @6 dung
vacxin co ban-lidu cao d& diéu tri hodc 1am giam nguy co nhiém HIV & dbi tuong can
diéu tri hodc lam giam nay. Vi dy, mot hogc nhiéu trong s6 céac dugc phém cua sang
ché, nhu vacxin bao gém trime mEnv, mEnv+, hodc cEnv hodc td hop ctia mEnv véi
trime cEnv hodc mEnv+ véi cEnv ¢ thé duoc dung nhu lidu cao. Trudc khi dung lidu
cao, dbi tuong dugc dung nhu viée dung vacxin co ban it nhét vat truyén tht nhit bao
gdm phén tir axit nucleic thi nhit ma ma hoa polypeptit c6 it nhit 85% trinh tu axit
amin giéng nhau (vi du, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hodc 99% giéng nhau) véi, hoic trinh ty ciia, SEQ ID NO: 6, va tuy y vét

truyén thit hai bao gdm phan tir axit nucleic thir hai ma md hod polypeptit c6 it nhét
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85% gibéng nhau (vi dy, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hodc 99% giéng nhau) véi, hodc trinh tyr ctia, SEQ ID NO: 7.

Duogc phém tdt hon 13 duoc ding véi lugng ma tao ra ham lugng di cua san
phim gen trime gp140 Env n dinh (vi du, ham luong trime gp140 Env 6n dinh ma gy
ra d4p tmg min dich ma khong c6 tac dung sinh 1y bét loi qui muc ¢ dbi tuong do
trime gy mién dich gly ra). Néu dugc phdm khong chira vat truyén, duoc phim
polypeptit dugc dung ¢ thé bao gdm khoang tlr 1pg va 1mg trime Env 6n dinh va tdt
hon nita 14 khoang tir 50pg dén 300pg trime Env dn dinh cta sang ché. Theo cach khéc,
dbi tuong co thé duoc ding, & dang vt truyén virut, it nhat khoang 1x10% hat virut
(vp)/lidu hoc khoang tir 1x10' dén 1x10' vp/liéu, tot hon 14 khoang tir 1x10° dén

1x102 vp/lidu, va tét hon nita 1a khoang tir 1x10° dén 1x10'" vp/liéu.

Sau khi dung diIc_rc phém cua sang ché theo ché do co ban-lidu cao, ngudi bénh
c6 thé duoc danh gia d6i véi cac thay dbi v& mot hodc nhidu triéu ching, cu thé 13, murc
6 chun HIV & déi tuong duogc didu tri va ché do c6 thé duoc 1dp lai néu can nhu duoc
mo ta trén day trong ban mo ta nay.

Vi du 5. T hop cia trime mEnv véi trime cEnv gy ra viéc lam trung hoa céc dap ing
khang thé t6t hon so véi trime don 1€
Giéi thiéu

Viéc sinh ra chit gdy mién dich glycoprotein Env HIV-1 ma c6 thé gay ra viéc
ghn két va nAbs khéang lai c4c chung HIV-1 tudn hoan khac nhau 13 muc tiéu chinh cua
vi€c phat trién vacxin HIV-1 (Stephenson et al. (2013) Immunol. Rev. 254:295;
Srivastava et al. (2005) Hum. Vaccin. 1:45; Barouch (2008) Nature. 455:613; Karlsson
Hedestam et al. (2008) Nat. Rev. Microbiol. 6:143; Mascola et al. (2010) Annu. Rev.
Immunol. 28:413). Glycoprotein Env bé mit, ma 1a dich chinh cta c4c khéng thé lam
trung hod, bao gdm dudi don vi gén két thu thé gp120 va dudi don vi dung hop gp4l
duoc két hop béi céc twong tdc khdng cong hod tri va cd mat nhu dinh trime
(2p120/gp41)s trén bé mat virut. Trong qué trinh 14y nhiém HIV-1 ty nhién, hiu hét cac
c4 thé gay ra dap ung khang thé khang Env vé6i kha ning lam trung hoa bi gi6i han va
tinh bién thién v& gen Env c6 thé 14 cao 30% (Louwagie et al. (1995) J. Virol. 69:263;
Kalish et al. (1995) Aids. 9:851; Korber et al. (2001) Br. Med. Bull. 58:19), cho 1a thu
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thach chinh trong viéc phat trién chit gy mién dich dya trén Env ¢ lién quan dén toan
cAu. Tuy nhién, d3 dugc bao cdo réng khoang tir 10 dén 25% cé thé bi nhiém HIV-1 c6
kha ning tao ra khang thé lam trung hoa & mirc rdng rai (bnAbs) (Stamatatos et al.
(2009) Nat. Med. 15:866) tao ra co s& ring céc dap tmg tuong tw c6 thé dat dugc voi
céc cht gay mién dich Env thich hop. Cac nghién ctru gin day d4 1am sang t6 hiéu qua
didu tri bnAbs c6 & khi ndu An D6 bi nhiém theo cach man tinh véi virut gy suy giam
mién dich & khi-nguodi gdy bénh SHIV-SF162P3 Barouch et al. (2013) Nature.
503:224).

Mot chién luge dé giai quyét su khac biét trinh ty HIV-1 d& str dung céc protein
“kham” t61 wu v& mit thong tin sinh hoc (Fischer et al. (2007) Nat. Med. 13:100), ma
12 c4c trinh tuy HIV-1 tai td hop in silico dugc thiét ké cho viéc bao phu dugc cai thién
ctia su khéc biét HIV-1 toan cAu. Vai nghién ctru tinh gay mién dich bing chimg ca
khai niém & dong vat linh trudng khong phai con nguoi dd ching minh ring khang
nguyén kham duoc méa hoa vat truyén c6 thé 1am ting chidu sau va chidu rong clia cc
dap tmg mién dich té bao va ciing cai thién cac d4p tmg khéng thé khi so véi cac khang
nguyén trinh ty lién tng va/hodc ty nhién (Stephenson et al. (2012) J. Virol. 86:11434;
Barouch et al. (2010) Nat. Med. 16:319; Santra et al. (2010) Nat. Med. 16:324; Santra
et al. (2012) Virology. 428:121). Gén day, céc tic gia sang ché ciing d4 bao céo rang
hiéu qua bao vé cua khang nguyén kham HIV-1 dya trén vét truyén khang cac thit thach
SHIV & khi nau An D6 (Barouch et al. (2013) Cell. 155:531). Tuy nhién, vigc sinh ra
va dénh gia cac chit gdy mién dich protein Env khiam HIV-1 da chua duge m6 ta trude
day.

Trong nghién cru ndy, céc tc gia sing ché béo c4o ring viéc san xult va dic
trung hod cta trime M gp140 kham (mEnv). Bing viéc cong hudng plasmon bé mit,
mEnv gén két CD4 ciing nhu vai bnAb bao gdm VRCO1, PGT121, PGT126, PGY,
PG16, va 3BNC117, chimg minh réng trime 12 nguyén ven va thé hién céc epitop lién
quan. mEnv cling thé hién kha ning chic ning dé 1ay nhiém té bao dich trong thtt
nghiém TZM.bl. Céc nghién ctru gy mién dich & chudt lang thé hién ring mEnv gy
ra cac @9 chudn khang thé gén két & miic cao, ngang nhanh ddy 1 TZM.bl nAbs va do
chuin 2 A3R5 nAbs c6 thé phat hién ma 1 cac quang phd khic véi quang phd dugc
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gy ra bdi trime gp140 nhanh C (cEnv). Pép img nAb duoc gy ra bdi hén hop gdm

mEnv va cEnv chiig minh tac dung cdng hop va t6t hon so véi trime don 1é.

Phuong phép
Sén xudt va biéu hién cia protein Env HIV-1

Ba trinh tu gen M Env kham gp140 téng hop thiét ké mEnv, mEnv2 (Barouch
et al. (2010) Nat. Med. 16:319) va mEnv3, tt ca chita céc dot bién diém d loai trir
hoat tinh tach va dung hgp, thu duoc tir phuong phéap t61 uu hoa may tinh duge mo ta
truge day (Fischer et al. (2007) Nat. Med. 13:100; Barouch et al. (2010) Nat. Med.
16:319). Cac phién ban t&i wu hoa codon & ngudi dugce tdng hop bang GeneArt (Life
Technologies). Mdi chu trac duge theo tdc d& bidu hién mién trime hod “fold-on”
fibritin thd thuc khuén T4 diu cudi C va polyhistidin motif béng su khuéch dai PCR
v6i cac doan mdi theo y. Céc gen duoc tao dong vao trong vi tri gii han Sall-BamHI
cua vat truyén biéu hién nhan thit pCMV, céc thé lé)ng vao dugce kiém tra béng cac
phén loai gidi han chin doan va ADN duoc tao trinh ty va thir nghiém biéu hién dugc
thyc hién bing cach sir dung 10pg ADN véi Lipofectamin (Life Technologies) trong
té bao 293T. Dong té bao én dinh d6i v6i nhanh C (C97ZA.012) (Kovacs et al. (2012)
Proc. Natl. Acad. Sci. U.S.A. 109:12111) va trime Env M gp140 kham dugc sinh ra
boi Codex Biosolutions. Déi véi viée san xuét protein, cac dong té bao 6n dinh dugc
sinh trudng trong mdi trudng Eagle duge cai bién Dulbeco (DMEM) (duoc bd sung
v&i 10% FBS, penixilin/streptomyxin va puromyxin) dé& hop dong va sau d6 dugc thay
ddi thanh moi trudng bidu hién Freestyle 293 (Invitrogen) dugc b sung véi ciing thube
khang sinh. Thu hoach dich ndi té bao & tir 96 dén 108 gioy sau khi thay d6i moi truong
va protein gp140 tao His-tag duoc tinh ché bing Ni-NTA (Qiagen) va séc ky loai trir
theo kich thude nhu duge md ta trudc diy (Kovacs et al. (2012) Proc. Natl. Acad. Sci.
U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270). Gen tdng hop ddi véi M
gp120 kham c6 chiéu dai nguyén ven vé6i His-tag dAu cudi C duoc sinh ra tir ciu tric
mEnv béng viéc khuéch dai PCR véi cac doan moi tuy y, dugc tao ra trong t€ bao 293T
diing c4c 14n chuyén nhimchuyén nhi&m tam thai véi polyetylenimin va tiép theo tinh
ché bing Ni-NTA (Qiagen) va sc ky loai trir theo kich thudc trén Superdex 200 (GE
Healthcare). Gen téng hop d6i v6i M gp160 kham c6 chiéu dai nguyén ven dugc st
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dung trong thir nghiém TZM.bl dugc tdng hop bing GeneArt (Life Technologies) va
duoc tao dong vao trong vat truyén pcDNA™3,1/V5-His-TOPO (Invitrogen).

Phdt hién mién dich tham tdch Western

Dich nbi (20pu]) thu dugc 48 gid sau chuyén nhimchuyén nhiém tam thoi cta
té bao 293T véi cac chu tric biéu hién pCMV- mEnv, mEnv2, hoic mEnv3 gp140 dugc
tron theo céach riéng biét véi viée giam chit dém mAu giam (Pierce), gia nhiét trong 5
phut & 100°C va chay trén tir 4 dén 15% gel SDS-PAGE dtc sin (Biorad). Protein dugc
truyén vao mang PVDF st dung hé thdng tao vét khé iBlot (Invitrogen) va viéc phong
bé mang duoc thuc hién qua dém & 4°C trong PBS-T [nudc mubi dém phosphat
Dulbeco + 0,2% thé tich Tween 20 (Sigma) + 5% trong lugng/thé tich bot sita khong
chta chét béo]. Sau khi phong bé qua dém, mang PVDF dugc u trong 1 gid v6i PBS-
T chira sy pha lodng 1:2000 cuia khing thé don dong penta His-HRP (Qiagen), rira 5
14n bang PBS-T va phat trién béng céach sir dung Amersham ECL cdng v6i hé théng do
tim thAm tach Western (GE Healthcare). Déi v6i viée phat hién mién dich thiAm tach
western bing cach st dung céc khéng thé don dong 2F5 va 4E10, nhanh A
(92UG037.8) gp140 (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111;
Nkolola et al. (2010) J. Virol. 84:3270) va M gp140 protein kham dugc xur Iy nhu trén
day.

Cong hudng plasmon bé mdt

Cong hudng plasmon bé mit (SPR) dugc thuc hién trén Biacore 3000 (GE
Healthcare) ¢ 25°C str dung chit dém chay HBS-EP (GE Healthcare). Viéc gitt dn dinh
CD4 hai mién c6 th hoa tan (Freeman et al. (2010) Structure. 18:1632) (1,500 RU)
hoic protein A (ThermoScientific) vao chip CM5 duge thyc hién theo khuyén céo cta
nha san xuét (GE Healthcare). Cac IgG dugce gitr ¢b dinh duoc bt gitt & tir 300 dén
750 RU. Cac thir nghiém gén két duoc thyc hién & tdc d6 dong 50ul/phut v6i pha két
hop 2 phut va pha phén ly 5 phut. Viéc phuc hdi duoc thuc hién véi viée tiém don 1&
35mM NaOH va 1,3M NaCl & 100pl/phut tiép theo pha cin bing 3 phut trong chat
dém HBS-EP. Viéc tiém qua bé mit trbng rng dugc trir ra khoi dit liéu gén két dé
phan tich. Pong hoc ge"ln két dugc xac dinh béng cach st dung phén mém

BIAevaluation (GE Healthcare) va m6 hinh gén két Langmuir 1:1 v6i viéc ngoai trlr
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PG16 ma dugc x4c dinh bing cach st dung mé hinh phan tich ho4 tri hai. T4t ca cac
mau dugc chay hai 1An va thu dugc két qua déng hoc tuong ty. CD4 hai mién c6 thé
hoa tan dugce tao ra nhu duoc md ta trén diy (Freeman et al. (2010) Structure. 18:1632)
va dugc cung cp rong rii bdi Bing Chen (Children’s Hospital Boston). Thé lai 17b
dwoc cung cép boi James Robinson (Tulane University, New Orleans, LA) va dugc
tinh ché nhu dugc md ta trude ddy (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A.
109:12111). VRCO1 thu dugc qua NIH AIDS Reagent Program, Division of AIDS,
NIAID, NIH: HIV-1 gp120 mAb (VRCO1), tir John Mascola (Wu et al. (2010) Science.
329:856).3BNC117 dugc cung cap boi Michel Nussenzweig (Rockefeller University,
New York, NY). PGT121 va PGT126 dugc cung cAp rong rdi bdi Dennis Burton (The
Scripps Research Institute, La Jolla, CA). 2F5, 4E10, PG9Y, PG16 thu duogc vé& mit
thuong mai (Polymun Scientific). GCN gp41-Inter (Frey et al. (2010) Nat. Struct. Mol.
Biol. 17:1486) duoc st dung 1am d6i chimg duong tinh trong céc phép phan tich 4E10
va 2F5 SPR dugc cung cip boi Bing Chen (Children’s Hospital Boston).

Déng vat va gdy mién dich

Chust lang gibng céi giao phéi xa Hartley (Elm Hill) (n=5/nhém) dugc nhét &
phong nghién cttu dong vat ciia Beth Israel Deaconess Medical Center theo phuong
thic Institutional Animal Care and Use Committee (IACUC) dugc chép thudn. Chudt
lang duoc gdy mién dich trong co (i.m.) bang M kham hoic protein trime gp140 Env
nhénh C (100pg/dong vat) & tudn 0, 4, 8 trong 500p1 thé tich tiém dugc chia gifta co
bbn du bén phai va bén trai. Céc ta chit bd trg duoc ding ddng thdi véi protein 1a t6n
hop dugc md ta trude ddy bao gdm 15% (thé tich) Emulsigen dau trong nuéc (MVP
Laboratories)/PBS va 50pg chét kich thich mién dich di-nucleotit typ B oCpG ADN
(5’-TCGTCGTTGTCGTTTTGTCGTT-3") (Midland Reagent Company) (Kovacs et
al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111) hogc nén M dugc tao thanh chu
yéu tir ISCOM (Isconova, Sweden). C4c nhém dong vat nhan hdn hop gom nhanh C
va M gp140 kham 1a sao cho S50pug mdi trong s6 ching duge tron trong tdng sb gém
100pg dugc dung/dong vat. Cac mau huyét thanh thu duoc tir tinh mach chu cua cac

dong vat gay mé 4 tudn sau mdi 1an géy mién dich.
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Thir nghiém gdn két ELISA

Céc d6 chudn khang thé gin két huyét thanh khéng trime gp140 Env M kham
hodc nhanh C dugc x4c dinh biang céc thir nghiém hép thu mién dich lién két enzym
di8m cubi (ELISA) nhur dugc md ta trude ddy (Kovacs et al. (2012) Proc. Natl. Acad.
Sci. U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270). Cac do chuin diém
cubi ELISA duoc xac dinh nhu su pha lodng huyét thanh thuan nghich cao nhét ma thu
dugc su hép thu >2 14n so véi céc tri s6 géc. Dé phat hién MPER epitop trong trime
kham, céc dia ELISA duoc boc bing 2F5 hogc 4E10 IgG, khang thé dugc bd sung vao
va dugc phat hién bang cach ding mAb khang his tag HRP (Abcam). 2F5 va 4E10 thu
duoc v& mit thuong mai (Polymun Scientific) va GCN gp41-Inter (Frey et al. (2010)
Nat. Struct. Mol. Biol. 17:1486) dugc st dung 1am d6i chiing duong tinh trong 4E10
va 2F5 ELISA duoc cung cip boi Bing Chen (Children’s Hospital Boston).

Thir nghiém lam trung hoa TZM.bl

Viéc lam trung hoa céc dp Gmg khéng thé khang pseudovirut Env ddy 1 HIV-1
duoc do bang cach sir dung céc thir nghiém 1am trung hoa virut dya trén luciferaza voi
t& bao TZM.bl nhu duoc mé ta trude day (Kovacs et al. (2012) Proc. Natl. Acad. Sci.
U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270; Mascola et al. (2005) J.
Virol. 79:10103). Céc thit nghiém nay do viéc giam muc biéu hién gen thdng béo
luciferaza trong t& bao TZM-bl theo vong lay nhidm virut don 1&. Ndng db trc ché 50%
(IC50) duoc tinh todn nhu su pha lodng huyét thanh ma din dén viéc giam 50% trong
cac don vi huynh quang tuong d6i so voi giéng ddi chimg virut sau khi trir cac don vi
huynh quang twong d6i cua t& bao dbi chung. Panen day 1 virut dugc phén tich bao
gdm virut ddy 1A dé lam trung hoa (SF162.LS, MW965.26) va panen kéo dai cua virut
day 1B (DJ263.8, Bal.26, TV1.21, MS208, Q23.17, SS1196.1, 6535.3, ZM109.F,
ZM197M). Céac d6i chimg am tinh virut gdy bénh bach cu & chudt (MuLV) dugc bao

gdm trong tAt ca c4c thir nghiém nay.
Thir nghiém lam trung hoa A3R5

Céc dap ung diy 2 nAb duoc danh gia béng céach sir dung thir nghiém A3RS
nhu dugc mod ta trudc ddy (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A.
109:12111). Tém lai, viéc pha lodng theo ddy cac mAiu huyét thanh duoc thuc hién
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trong moi trudng sinh truéng 10% RPMI (100pL/giéng) trong dia ddy phing 96 giéng.
IMC HIV-1 biéu hién Renilla luciferaza (Edmonds et al. (2010) Virology. 408:1) dugc
bd sung va mdi giéng véi thé tich 50pl, va U dia trong 1 gid & 37°C. Té bao A3RS sau
d6 dugc bd sung (9 x10* té bao/giéng véi thé tich 100p]) trong moi trudong sinh trudng
10% RPMI chira dietylaminoetyl-dextran (11pg/ml). Cac d6i chimg thir nghiém bao
gdm céc giéng sao chép cua t& bao A3R5 don 1& (té bao dbi chimg) va té bao A3RS véi
virut (virut d8i chimg). Sau khi 1 trong 4 ngay ¢ 37°C, 90pl méi truong dugce loai bd
ra khoi mdi giéng thir nghiém va 75pl huyén phii t& bao dugc chuyén vao dia dang rin
mau tréng 96 giéng. Chat nén ViviRen Renilla luciferaza dugc pha lodng (Promega)
duoc bd sung vao mdi giéng (30pl), va sau 4 phit, doc dia trén thiét bi do 4nh sang
Victor 3. Dong té bao A3RS5 duoc cung chp rong rdi bdi R. McLinden va J. Kim (US
Military HIV Research Program, Rockville, MD). Virut ddy 2 nhanh B IMCRenilla
luciferaza bao gdm SC22.3C2.LucR, SUMA.LucR va REJO.LucR. Virut ddy 2 nhanh
C IMCRenilla luciferaza bao gbm Du422.1.LucR.T2A.ecto,
Ce2010_F5.LucR.T2A.ecto, va €1086_B2.LucR.T2A.ecto va dwoc cung cAp rong rai
bdi C. Ochsenbauer (University of Alabama at Birmingham, Birmingham, AL). Dich
gbc virut duoc tao ra trong té bao 293T/17 nhu duge md ta trudc day (Edmonds et al.
(2010) Virology. 408:1).

Két qua
Sw biéu hién va do é6n dinh cua trime M gpl40 kham

Céc vat truyén ADN pCMYV cua sinh vat nhan thét biéu hién HIV-1 mEnv,
mEnv2, va mEnv3 dugc chuyén nhiém vao trong t& bao 293T va sy biéu hién va do on
dinh protein dugc danh gia sau 48 git. Phép phén tich thdm tach Western cho biét kich
¢& dai cia kich ¢& thich hop d6i véi mEnv gp140 nhung khéng cho biét ddi véi mEnv2
hodc mEnv3 (Fig.9A), goi ¥ ring mEnv 1a 4n dinh hon va protein nguyén ven hon so
v6&i cac chét khac. Sic k§ ngoai ¢& (SEC) st dung vat liéu duoc sinh ra tir dong té bao
293T 8n dinh biéu hién mEnv chiing minh din phén tdn mono twong Gng v6i kich c&
duoc mong doi ddi v6i trime gp140 va xac nhén tinh twong ddng cua trime (Fig.9B).
D& danh gia d6 6n dinh cla trime nay, 100pg protein trai qua chu ky lanh dong-tan gia
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hoic dugc luu trit trong 7 ngdy & 4°C va dugce danh gié lai béi SEC va khong thé hién
d4u hiéu v& su két tu, phan ly hoic thodi hoa (Fig.9C).

Tinh khdng nguyén cua trime M gp140 kham

Céc nghién ctru cong hudng plasmon bé mit (SPR) duoc thuc hién dé xac dinh
néu trime mEnv thé hién CD4 gin két va thé hién epitop then chét duoe tao dich boi
vai nAb rong rai. Trime gén két CD4 & i Iuc cao 34,7nM, thé hién ring vi tri gén két
CD4 (CD4b) 1a c6 mit va duoc phoi tran trong mEnv (bang 2; Fig.10A). Tiép theo, cac
tac gia sang ché danh gi4 kha ning linh hoat vé cAu triic nodi tai cia trime mEnv bang
céch do kha ning cta né gin két 17b globulin mién dich (IgG) v&i sy c6 mét hodc
khong c6 mét cua CD4 gin két. 17b nhan biét epitop cam timg CD4 (CD4i) dugc phoi
trAn boi CD4 gén két va sy hinh thanh cta tAm tao cAu va vi tri ghn két ddng thu thé
trong gpl20 (Kwong et al. (1998) Nature. 393:648; Chen et al. (2005) Nature.
433:834). Trime mEnv thé hién viéc gin két 17b thip v6i sy khong c6 mat cia CD4,
nhung c6 su gia ting dang ké v& viéc gén két nay tiép theo gén két CD4 nhu dugc mong
doi (Fig.10B).

Béng 2. Hing sb téc d6 gin két thu duogc tir phép phan tich cong hudng plasmon bé
mit (SPR). Céc dong hoc gin két dugc khop véi md hinh gén két Langmuir 1:1.

Phéita gitt cddinh  Dong chat phan k. (1/Ms)  ka(1/s) Kp (M)
tich
CD4 M gpl40 kham  1,52x 10* 1,73x10* 1,14x10%
17b IgG M gpl40 kham  2,42x10* 5,00x10° 2,07x 107
VRCO1 IgG M gpl40kham  3,84x 10° 4,90x 10° 1,28x107
3BNC117 IgG M gpl40 kham  7,65x10° 1,81x10° 2,12x107°
PGT121 IgG M gpl40 kham  8,63x10° 2,44x10* 2,82x10%
PGT126 IgG M gpl40kham  2,43x10* 1,29x10* 539x10?
PG9 IgG M gpl40kham  9,61x 10®° 5,55x10* 5,78x 1078
Mgpl20 kham  1,86x10° 2,37x103 1,28x10%

Tiép theo, céc téc gid sang ché danh gia kha ning ciia CD4bs bnAbs VRCO1 va
3BNC117 (Wu et al. (2010) Science. 329:856; Scheid et al. (2011) Science. 333:1633)

gén két v6i mEnv. VRCO1 va 3BNC117 gin két trime mEnv véi 4i luc & muc cao lan
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lugt bang 1,28nM va 2,12nM, thé hién ring cac epitop c6 mit trong trime mEnv (bang
2; Fig.10C dén Fig.10D).

Céc nghién ctru gan day da néu bat vai trd ndi bat cua glycan lién két N trong
viéc nhén biét cac epitop duoc tao dich boi vai bnAbs (Pejchal et al. (2011) Science.
334:1097; Walker et al. (2011) Nature. 477:466). Cu thé 13, PGT nhém bnAbs tuong
thc v6i céc glycan lién két N (N332) va vong bién dbi 3 (V3). PGT121 va PGT126 gén
két trime Vi céc 4i luc & mic cao 14n luot bing 28,2nM va 5,39nM (bang 2; Fig.11A
dén Fig.11B), cho biét ring glycan epitop lién két N then chdt duoc nhan biét boi bnAbs

cO mat trén trime.

PG9 va PG16 gin két theo cach uu tién v6i céc trime Env nguyén ven va glycan
lién két N dich va cac vong bién ddi 1 va 2 (V1/V2) va glycan lién két N trong ving
nay (Walker et al. (2009) Science. 326:285; McLellan et al. (2011) Nature. 480:336).
mEnv trime gin két PG voi 4i luc & mitc cao déng ké (57,8nM; Fig.11C), trong khi
monome gp120 kham gén két v6i 4i luc thAp hon 22 lan va d6 16n thip hon mot cach
dang k& (1,280nM) (bang 2; Fig.11E). Viéc gn két dugc quan sét doi voi PG 1a c6
thé so sanh véi viée gén két dugc quan sat véi BG505 SOSIP.664 gpl40 trime tach
duoc glycosyl hoa ddy dua c6 thd hoa tan dwoc md ta gin ddy (Julien et al. (2013)
Science. 342:1477; Sanders et al. (2013) PLoS Pathog. 9:¢1003618). Viéc gin két
PG16 cling 16n hon mdt cach dang ké v&i mEnv trime hon so v&i monome gp120 tuong
tmg (bang 3; Fig.11D, Fig.11F), mic du off-rate la nhanh hon d6i v6i PG16 so véi
PG9. Céc dit lidu nay thé hién ring trime mEnv, nhung khong phai monome twong
tmg, gén két mot cach hitu hiéu cac bnAb phy thudc cu hinh.

Béng 3. Hing s toc do gén két thu dugc tir phép phan tich cong hudng plasmon bé
mit (SPR). Pong hoc gin két duge khép v6i md hinh phén tich hod tri hai.

Phéi tir dwge  Dong chat ko (1/Ms)  kai(1/s) kaz A/Ms)  kazx(1/s) Kon(M)  Kpx(M)
6n dinh phén tich

PG16 IgG M gpld0 234x10° 7,67x10° 131x10° 857x10* 327x10° 6,54x10”
kham
M gpl20 7,14x10° 1,79x10? 1,69x10* 842x10* 2,56x10° 1,51x10%
kham
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Cudi cing, céc tic gia sang ché di danh gia 2F5 va 4E10 gén két véi cac epitop
ving ngoai gin mang (MPER). 2F5 va 4E10 bnAbs gin két véi epitop tuyén tinh
(Cardoso et al. (2007) J. Mol. Biol. 365:1533; Ofek et al. (2004) J. Virol. 78:10724) va
it nhét epitop 2F5 ¢6 mit trong trinh ty mEnv tuyén tinh nhu dugc x4c nhan b?mg viéc
can thing hang trinh ty (Fig.12A) va cac phan tich thAm tach Western (Fig.12B). Tuy
nhién, bang SPR va ELISA, trime mEnv nguyén ven khong c6 kha néng gin két 2F3,
goi y ring MPER epitop dugc vui trong trime (Ofek et al. (2004) J. Virol. 78:10724)
va khong c6 kha ning tiép can trong trime mEnv gép 6n dinh (Fig.12C dén Fig.12D),
tuong tu véi cac phat hién cla tic gia sang ché v6i trime nhanh C 6n dinh dwoc mo ta
trudc day (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111). Cung véi
nhau, cac dit liéu vé tinh khang nguyén ndy cho biét réng trime mEnv thé hién nhiéu
dAu hiéu cua trime gép ding din.

Tinh chitc ndng cua trime mEnv

o Tiép theo, cé4c tac gia sang ché da danh gia néu mEnv protein c6 chic ning. M
gp160 kham cé chiéu dai ddy du duoc sir dung dé sinh ra pseudovirion dé danh gia tinh
]ay nhiém trong té bao TZM.bl (Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A.
109:12111; Nkolola et al. (2010) J. Virol. 84:3270; Mascola et al. (2005) J. Virol.
79:10103; Montefiori (2009) Methods. Mol. Biol. 485:395). Céc tac gia sang ché da
quan sét dugc ring, trong khoang do chuén rong, mEnv d& dang bi nhiém té bao dich
TZM.bl biéu hién qua mirc CD4 va ddng thy thé CCR5/CXCR4 (Fig.13). Céc dit liéu
ndy cho biét ring mEnv tbng hop c6 kha ning chirc ning d8 lay nhidm té bao dich
TZM.bl.

Tinh gdy mién dich cua trime mEny

Chudt lang (n=5/nhém) dugc gdy mién dich ba lan & khoang thoi gian hang
thang bing 100ug trime mEnv, 100pg trime gp140 nhanh C dugc bao céo trude day
(sau day duoc dung dé chi nhu “cEnv”; Kovacs et al. (2012) Proc. Natl. Acad. Sci.
U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270) hodc hdn hop gdm 50ug
trime véi nén M duoc tao thanh chi yéu tir ISCOM hodc chét bd trg Emulsigen/CpG
(Kovacs et al. (2012) Proc. Natl. Acad. Sci. U.S.A. 109:12111; Ioannou et al. (2002) J.
Virol. 76:9002). Céc khang thé gén két 6 chuin ¢ mic cao boi ELISA duoc gy ra

boi tht ca cac ché d6 dung vacxin v6i cac dong hoc cé thé so sénh (Fig.14A dén
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Fig.14B). Céc d4p ung nay co thé phat hién sau khi gay mién dich don 1é va gia ting
sau 14n gdy midn dich thit hai va thi ba. C4c d6 chuén gdy mién dich dinh ndm trong
khoang tir 5,0 &n 7,0 log. Cac d6 chudn khang thé gén két duoc gy ra boi cdc trime
cEnv va mEnv 13 cao hon khang lai cac khang nguyén twong ddng trong tmng cua ching
(P<0,05), trong khi hdn hgp mEnv va cEnv hod tri hai cam tmg cc dap ing c6 thé so
sanh vdi ca hai khang nguyén (Fig.14A dén Fig.14B).

Tiép theo, céc tac gia sang ché d3 danh gi4 cic dap img nAb dugc gly ra & cac
dong vat nay trudce khi ding vacxin va cac mAu huyét thanh sau khi dung vacxin 14n
thit ba bing cach st dung thir nghiém TZM.bl nAb (Kovacs et al. (2012) Proc. Natl.
Acad. Sci. U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270; Mascola et al.
(2005) J. Virol. 79:10103; Montefiori (2009) Methods. Mol. Biol. 485:395). Téac gia
séng ché bao gdm ca panen nhiéu nhanh cta ddy 1 psuedovirut bao gbm virut diy 1A
d& lam trung hoa (SF162.LS, MW965.26) va panen kéo dai ctia virut ddy 1B trung gian
(DJ263.8, Bal.26, TV1.21, MS208, Q23.17, SS1196.1, 6535.3, ZM109.F, ZM197M).
Céc d6 chuin trude khi ding vacxin co s& duge quan sat 1a 4m tinh dé giam (<20).
mEnv duoc ding trong chét bd trg nén M dugc quan sat & cam tmg TZM.bl nAb d6
chuin & mirc cao khang virut diy 1A (SF162.LS, MW965.26) va vai day 1B (DJ263.8,
Bal.26, SS1196.1) (Fig. 15A dén Fig.15B). Khi so v6i cEnv duge ding trong cling chat
bd trg, mEnv gdy ra d6 chuin d¢ 16n cao hon nAb khang virut ddy 1B nhanh B Bal.26
va SS1196.1 (P<0,05; thir nghiém t khong cap doi) (Fig.15A dén Fig.15B). Tréi lai,
cEnv giy ra ddp Ung cao hon so v6i mEnv khing virut nhanh A va nhanh C
(MW965.26, DJ263.8, TV1.21, MS208.1, Q23.17 va ZM109F; P<0,05, thir nghiém t
khong cp doi) (Fig.15A dén Fig.15B).

Quan trong 13, cac dap tmg nAb duoc giy ra boi hén hgp mEnv va cEnv hod tri
hai xut hién cong hop (Fig.15A). Céc dit liéu nay cho biét ring td hop gy ra chiéu
rong tang hon so véi mEnv hogc cEnv don 1é va cc dép img nAb voi mdi thé phan 1ap
dwoc cam ung béi t6 hop thudng 1a c6 thé so sanh 13 cao hon cua hai trime riéng &
(Fig.15A dén Fig.15B). Céc dit liéu nay cho biét ring hdn hop mEnv va cEnv tao ra loi
ich mién dich so véi trime don 1&. Céc két qua so sanh dugc quan sat & chudt lang nhén
mEnv, cEnv, hoic hdn hgp mEnv va cEnv ho4 tri hai trong chét bd tro CpG/Emulsigen
(Fig.15C dén Fig.15D). Noi chung, céc dit liéu nay cho biét ring cc trime mEnv va
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cEnv 13 phin bu va c6 thé duoc & hop mot cach hiru hiéu nhu hdn hop ma 1a tot hon
s0 v6i trime don 1¢ khi xét dén viéc bao phii nAb.

Céac nghién ctru trude voi cEnv chimg minh céc dap ung ddy 2 nAb & muc roi
rac va thip bang thir nghiém TZM.bl (Kovacs et al. (2012) Proc. Natl. Acad. Sci.
U.S.A. 109:12111; Nkolola et al. (2010) J. Virol. 84:3270). Do do, tac gia sang ché lva
chon dé dung thir nghiém A3RS5 nhay hon d so sdnh hoat tinh ddy 2 nAb trong céc
nhém dong vat nay. cEnv va mEnv cam tmg day 2 nAbs c6 thé phat hién khang virut
nhanh C (Cel086 B2, Ce2010, Du422) (Fig.16A) va virut nhanh B (SUMA,
SC22.3C2) (Fig.16B). Hon hop mEnv va cEnv hoé tri hai gy ra cac dap mg ma thuong
¢6 thé so sanh 1a t8t hon cua hai trime riéng 1& (Fig.16A dén Fig.16B). Ngoai ra, hoat
tinh ddy 2 nAb thip dugc phat hién khang virut nhanh B REJO.LucR véi ché d6 6 hop
nhung khong khéang trime don 1& (*P<0,05; thir nghiém Mann Whitney) (Fig.16B). Cac
dit liéu ndy chémg minh ring hdn hop gdm céc trime mEnv va cEnv bu vé tinh mién

dich 1a tt hon so vi trime don 1é.

T4c gia sang ché con phat trién phién ban t6i wu cia mEnv polypeptit, duoc
dung trong ban mé ta nay d& chi “phién ban 2 1 Env gp140 kham” hodc “mEnv+.” Nhu
duogc thé hién trén Fig.2, mEnv+ (duong 4) dugc biéu hién & murc cao hon so v6i cEnv
(dwomg 1) hosic mEnv (dudng 2). mEnv+ ciing chimg minh d9 tinh khiét va d6 n dinh
manh, nhu duoc thé hién béi sic ky loai trir theo kich thuéc (Fig.17A dén Fig.17B) va
boi profin SDS-PAGE (Fig.17C). Tinh géy mién dich ctia mEnv+ 14 c6 thé so sanh véi
tinh gy mién dich ctia mEnv, ma khong xét dén chét b trg dugc sir dung (Fig.18A
dén Fig.18B). Céc thir nghiém trung hoa con chimg minh tinh gay mién dich c6 thé so
sanh dugce cua mEnv+ so voi mEnv (Fig.19).

Céc phuong an khac

Muc du sang ché dd dugc mo ta trong cdc phuong an cu thé cua no, can hiéu
rang c6 kha ning c6 céc cai bién khéc va don sang ché nay dugc du dinh bao gdm cac
bién thé bt ky, tmg dung hoic sy thich tng bét ky clia sang ché, néi chung, tuan theo
cac nguyén ly cua sang ché va bao gdm céc xut phat tlir ban md ta ndy ma nim trong
thuc tién d3 biét hoic thong thuong nam trong linh virc ma sang ché dé cap dén va c6

thé duogc ap dung cho céc dAu hiéu co ban dugc mo ta trén day.
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Pon yéu cdu cap patent tam thoi cia My s6 61/749,737 duoc vién dan trong ban md ta nay
@8 tham khao. T4t ca c4c tai lidu cong bd va don yéu cau cAp patent dugc dua ra trong ban
md ta nay dé tham khao dén cting pham vi nhu néu mdi cong bd hodc don yéu cdu cdp
patent doc 14p duoc chi dinh mdt cach cu thé va theo cach riéng r& duogc két hop vao day

bang céach vién dan.
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YEU CAUBAO HQ
1. Trime én dinh bao gdém ba polypeptit gp140, trong d6 mdi polypeptit gp140 nay bao
gbm trinh tur axit amin chra c4c axit amin 30-724 ctia SEQ ID NO: 2.
2. Ché phim chira trime dn dinh theo diém 1.
3. Ché phim theo diém 2, trong d6 ché phim nay con chira mot hodc nhiéu trime 6n dinh
khac.
4. Ché phim theo diém 3, trong d6 mot hodc nhidu trime 8n dinh khéc nay bao gdm ba
polypeptit gp140 va trong d6 mbi polypeptit gp140 nay bao gOm trinh tyr axit amin c6 trinh
tw gidng it nhat 95% véi trinh ty SEQ ID NO: 3 hodc chira trinh tw SEQ ID NO: 3.
5. Ché phém theo diém 4, trong d6 mdt hoic nhiéu trime 8n dinh khac nay bao gém ba
polypeptit gp140 va trong 6 mdi polypeptit gp140 nay bao gdm trinh ti axit amin chia
cac axit amin 30-708 cua trinh ty SEQ ID NO: 3.
6. Ché phim theo diém bt ky trong sb cac didm tir 2 dén 5, trong d6 ché phim nay con
bao gém chit mang, t4 duoc hodc chét pha lodng dugc dung.
7. Ché phdm theo diém bat ky trong s cac diém 2 hogc 6, trong d6 dugc phim nay con
bao gbém chét bd tro.
8. Vacxin bao gdm ché phdm theo diém bt ky trong s cac diém tir 2 dén 7.
9. Phan tir axit nucleic bao gdm trinh tw nucleotit ma hod it nhét mdt polypeptit gp140,
trong d6 polypeptit gp140 nay bao gdm trinh tu axit amin chira c4c axit amin 30-724 cta
SEQ ID NO: 2.
10. Phan tir axit nucleic bao gdm trinh ty nucleotit ma hod it nhét mot polypeptit gp140,
trong do polypeptit gp140 nay bao gdm trinh ty axit amin chita SEQ ID NO: 2.
11. VAt truyén bao gdm phan tr axit nucleic theo diém 9 hoic 10.
12. Ché phim d& didu trj hodc 1am gidm nguy co lay nhidm HIV & déi tuong can didu tri,
trong d6 ché pham niy chira lugng hitu hiéu vacxin theo diém 8.
13. Ché phdm dé 1am gidm hoat tinh qua trung gian HIV & d6i tuong bi lay nhiém HIV,
trong d6 ché phdm niy chira lugng hitu hiéu vacxin theo diém 8.
14. Ché phim theo diém 12 ho#c 13, trong d6 vacxin nay dugc bao ché dé sir dung & dang

lidu tang cudng sau khi dung vacxin thi nhét chita it nhat vat truyén thir nht chira phan tir
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axit nucleic thi nhit ma hoa polypeptit c6 trinh ty axit amin giéng it nhit 90% véi SEQ ID
NO: 6 va tly ¥ chira vét truyén thit hai chira phan tir axit nucleric thit hai ma héa polypeptit
¢4 trinh ty axit amin gidéng it nhit 90% voi SEQ ID NO: 7.

15. Phuong phap san xuét vacxin dé diéu tri hoic 1am gidm nguy co lay nhiém HIV & a6i

tuong can didu trj hogic 1am giam nay, phuong phép nay bao gém cac budc:

(a) cho té bao tiép xtic véi vat truyén theo diém 11 in vitro hoic ex vivo; va

(b) biéu hién it nhit mdt polypeptit gp140 d8 tao thanh trime &n dinh trong té bao nay.

16. Phuong phap theo diém 15, trong d6 té bao 14 té bao clia dong vat c6 vi.

17. Phuong phép san xuét tai t6 hop trime polypeptit gp140 4n dinh, phwong phap nay bao
gdm céc budc:

(a) biéu hién phén tr axit nucleic gbm trinh tu nucleotit ma héa polypeptit gp140 & té bao
d3 néu in vitro hodc ex vivo & té bao cta sinh vét c6 nhan dién hinh, trong d6 polypeptit
gp140 nay chira trinh ty axit amin bao gbém SEQ ID NO: 2; va

(b) phén 1ap trime polypeptit gp140 6n dinh d3 néu.

18. Phuong phap theo diém 17, phuong phép ndy con bao gdm budc tao ra ché pham sinh
mi2n dich d& gay ra dép tmg khang thé chdng lai HIV & d6i twong cén diéu tri, phuong
phap nay con bao gdbm budc:

(c) phdi ché trime polypeptit gp140 én dinh da duge phén 1ap véi chit mang, t4 dugc hogc
chéit pha lodng dugc dung d8 tao thanh ché phém sinh mién dich.
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Met Arg Val Thr Gly Ile Arg Lys Asn Tyr Gln His Leu Trp Arg Trp

1 5 10 15

Gly Thr Met Leu Leu Gly Ile Leu Met Ile Cys Ser Ala Ala Gly Lys
20 25 30

Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr
35 40 45

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val
50 55 60

His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
65 70 75 80

Gln Glu Val Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys
85 90 95

Asn Asn Met Val Glu Gln Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110
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Trp
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Lys

120

Asn

Met

Ile

vVal

Ser
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Glu

Lys

Ser

Leu
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280
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Ile

105

Leu

vVal

Glu

Arg

Val

185

Cys

Pro

Cys

Thr

Leu
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Asn

Val
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Thr

Thr
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Asn

170

Pro
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Phe
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Trp
Glu
Gln
Arg
Asn
465
Arg

Glu

Ser

Thr
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Glu

Cys
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Gly
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Val
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Tyr
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Thr
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Trp

Gly

500

Ser

Asp
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Trp
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Ala

val

Ile

Asn
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Gly

Asn
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360

Val

Thr
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Arg

Tyr
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Gly
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Leu

Thr

Ile

Asp
Thr
345
Lys
Met
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Thr
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Ala
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Gly
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Ile
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Leu
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530
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435
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515

Ala
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Ala

Lys

Tyr
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Thr
420
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Ser
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Trp
Gly
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485
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Trp
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Cys

Met
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Thr
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Arg
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Leu
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425
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Leu
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Arg

Lys

490

Ala
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Asn
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445
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Gln
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Trp
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Lys Asp Gln Gln Leu Leu Gly Ile Trp Gly Cys Ser Gly Lys Leu Ile
595 600 605

Cys Thr Thr Thr Val Pro Trp Asn Ala Ser Trp Ser Asn Lys Ser Leu
610 615 620

Asp Lys Ile Trp Asn Asn Met Thr Trp Met Glu Trp Glu Arg Glu Ile
625 630 635 640

Asn Asn Tyr Thr Ser Leu Ile Tyr Thr Leu Ile Glu Glu Ser Gln Asn
645 650 655

Gln Gln Glu Lys Asn Glu Gln Glu Leu Leu Glu Leu Asp Lys Trp Ala
660 665 670

Ser Leu Trp Asn Trp Phe Asp Ile Ser Asn Trp Leu Trp Tyr Ile Lys
675 680 685

Ser Arg Ile Glu Gly Arg Gly Ser Gly Gly Tyr Ile Pro Glu Ala Pro
690 695 700

Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu
705 710 715 720

Ser Thr Phe Leu

<210> 3

<211> 708

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Ciu triGc tdéng hop (cEnv)

<400> 3

Met Arg Val Arg Gly Ile Gln Arg Asn Cys Gln His Leu Trp Arg Trp
1 5 10 15

Gly Thr Leu Ile Leu Gly Met Leu Met Ile Cys Ser Ala Ala Glu Asn

-76-
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Trp
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Trp
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130
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Tyr
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Arg
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115

Val
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Trp
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Trp
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Ile
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Trp
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135
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Trp
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Cys
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Tyr
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Pro

Val
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Ser
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Pro

Val

Tle

Val

Asn

305

Thr

Gly

Glu

Gly

Phe

385

Glu

Gln

Thr

Cys

Val

Ile

His

290

Thr

Gly

Ser

Asn

Asp

370

Tyxr

Thr

Gly

Cys
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Ser

Ile

275

Leu

Arg

Asp

Lys

Tyr

355

Leu

Cys

Ile

Val

Lys

Asn

Thr

260

Arg

Asn

Lys

Ile

Trp

340

Asn

Glu
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Thr

Gly

420

Ser

Val

245

Gln
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Lys

Ser

Ile

325

Asn
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Ile

Thr

Leu

405

Arg

Asn

230

Ser

Leu

Glu
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Met

310

Gly

Glu
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Thr
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390
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Leu
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Val

295
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375

Arg
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Thr
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Leu

Leu

280

Glu

Ile

Ile

Leu

Thr
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Leu

Arg

Tyr

Gly
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265
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Ile
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Arg

Lys

345
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Phe
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Leu
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Pro
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315

Ala
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Cys
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430
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335
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Glu
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Gly
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Pro
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Trp
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Glu

Lys

465

Lys

Arg

Gly

Gln

Leu

545

Gly

Lys

Cys

Thr

Ser

625

Gln

Asp

450

Asp

Pro

Glu

Ala

Ala

530

Arg

Ile

Asp

Thr

Asp

610

Asn

Gln

435

Asn

Asn

Leu

Glu

Ala

515

Arg

Ala

Lys

Gln

Thr

595

Ile

Tyr

Glu

Lys

Trp

Gly

Arg

500

Gly

Gln

Ile

Gln

Gln

580

Asn

Trp

Thr

Lys

Thr

Arg

Ile

485

Ala

Ser

Leu

Glu

Leu

565

Leu
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Asp

Asn

Glu

Ser

470
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Leu
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550

Gln
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455
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Gly
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535
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Trp

Met
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440
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Leu
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Trp

585

Ser

Trp

Arg
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490
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Ser

Gln

Leu

555
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Cys

Trp

Glu

Leu
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Gly
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Glu
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Leu

Gln

540
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Trp
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Arg

Lys
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Asn

Glu

Val

495

Phe
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Val

Tyxr

575

Leu
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Glu
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Trp

Met

Leu

480

Glu

Leu

Val

Leu

Trp
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Leu

Ile

Gln
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Ser

Arg

Ser
705

Leu

Arg

Asp

690

Thr

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

<220>
<223>

<400>

Trp Ser
660

Ile Glu
675

Gly Gln

Phe Leu

4

684

PRT
Trinh tu

ciu tric

4

Met Arg Val Arg

1

Gly

Leu

Thr

His

65

Gln

Ile

Trp

Thr

50

Asn

Glu

Leu Gly
20

val Thr

35

Leu Phe

Val Trp

Met Val

645

217248

650

Trp Phe Asp Ile Ser Asn Trp Leu

665

Gly Arg Gly Ser Gly Gly Tyr Ile

680

Ala Tyr Val Arg Lys Asp Gly Glu

695

nhén tao

tbéng hop (mEnv2)

Gly

Phe

Val

Cys

Ala

Leu
85

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Met

Tyr

Ser

55

His

Asn

Arg

Ile

Gly

40

Asp

Ala

Val
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Ile

25

vVal

Ala

Cys

Thr
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Trp
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Ile

Pro

Lys

Val

Glu
90

Pro

Cys

Val

Ala

Pro

75

Asn

700

Gln

Arg

Trp

Tyr

60

Thr

Phe

655

Trp Tyr Ile Lys

670

Pro Glu Ala Pro

685

Trp Val Leu Leu

Trp

vVal

Lys

45

Glu

Asp

Asn

Trp

Met

30

Glu

Lys

Pro

Met

Ile Trp
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Gly Asn

Ala Lys

Glu Val

Asn Pro

80

Trp Lys
95



Asn

Gln

Glu

Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Asp

Ser

Cys

130

His

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala
290

Met

Leu

115

Arg

Asn

Val

Asp

Asn

195

Thr

Cys
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Gly

Ala

275

Lys

vVal
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Asn

Glu
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Ile
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Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Asp

Pro

Val

Thr

Glu

165
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Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Gln

Cys

Arg

Tyr
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Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Met

Val
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Lys

Arg

Leu

Tyr

Pro

215

Gly

Pro

Val

Ile

Val
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His

Lys

120

Val

Glu

Lys

Asp

Tyr

200

Lys

Tyr

Cys

Val

Ile

280

His

Glu

105

Leu

Ser

Met

Gln

Glu

185

Arg

Val

Ala

Asn

Ser

265

Ile

Leu
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Asp

Thr

Ser

Lys

Lys
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Asn

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Ile

Pro

Asn

Asn
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Val
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Ile
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Leu

235
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Gln
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Glu

Ile

Leu

Gly
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Cys
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Ser
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220

Lys
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Leu

Glu

Thr
300

Arg

Cys
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Thr

Ser

Ala
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Cys

205
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Cys
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Leu

Asn

285

Val

Leu
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Tyr

Phe

Leu

Glu
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Asn
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Val

Leu
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Leu
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Trp
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Asn
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Phe
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Thr
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Gln

255
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385
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Leu
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465
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Arg

Tyr

Pro
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Asn

Leu
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Cys
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355
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Met
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435
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Trp

Gly
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Phe
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340
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Arg
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Tyr

325
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Trp
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Ala

Ala
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Trp

<210>
<211>
<212>
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Trp
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Trp
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Trp

Arg

Leu

Thr
680

Ala

Ala

Val

Met

Leu

585

Gly

Ser

Met

Leu

Leu

665

Asn

-83-

Val

Ser

Gln

Leu

570

Ala

Cys

Trp
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Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Ser

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Glu

Gln

Trp
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Trp
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Trp
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Val

Ile

Lys

230

Cys

Gly

Asn

Asn

Pro

310

Gln

Gln

Phe

Asn

Ser

390

Thr

His

215

Lys

Thr

Ser

Asn

Cys

295

Gly

Ala

Ile

Asn

Cys

375

Thr

Glu
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200

Tyr

Phe

His

Leu

Ala

280

Thr

Gln

Tyr

Val

Gln

360

Gly

Trp

Gly

Cys

Asn

Gly

Ala

265

Lys

Arg

Ala

Cys

Thr

345

Ser

Gly

Asn

Asn

-85-

Thr

Gly

Ile

250

Glu

Thr

Pro

Phe

Asn

330

Lys

Ser

Glu

Ser

Asp

Pro

Thr

235

Lys

Gly

Ile

Gly

Tyr

315

Ile

Leu

Gly

Phe

Asn

395

Thr

Ala

220

Gly

Pro

Glu

Ile

Asn

300

Ala

Ser

Lys

Gly

Phe

380

Ser

Ile

205

Gly

Pro

Val

Ile

Val

285

Asn

Thr

Arg

Glu

Asp

365

Tyr

Thr

Thr

Phe

Cys

Ile

Ile

270

Gln

Thr

Gly

Ala

Gln

350

Pro

Cys

Trp

Leu

Ala

Lys

Ser

255

Ile

Leu

Arg

Glu

Lys

335

Phe

Glu

Asn

Asn

Pro

Ile

Asn

240

Thr

Arg

Asn

Lys

Ile

320

Trp

Lys

Ile

Thr

Asp

400

Cys



Arg

Tyr

Gly

Thr

465

Leu

Thr

Leu

Gly

Gly

545

Gln

Arg

Ile

Asn

Ile

Ala

Leu

450

Phe

Tyr

Arg

Gly

Ala

530

Ile

His

Ile

Trp

Ser

Lys

Pro

435

Leu

Arg

Lys

Ala

Ala

515

Ala

Val

Leu

Leu

Gly

595

Ser

Gln

420

Pro

Leu

Pro

Tyr

Lys

500

Val

Ser

Gln

Leu

Ala

580

Cys

Trp

405

Ile

Ile

vVal

Gly

Lys

485

Arg

Phe

Leu

Gln

Lys

565

Val

Ser

Ser

vVal

Glu

Arg

Gly

470

Val

Arg

Leu

Thr

Gln

550

Leu

Glu

Gly

Asn

Asn

Gly

Asp

455

Gly

Val

Val

Gly

Leu

535

Sexr

Thr

Arg

Lys

Lys
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Met

Asn

440

Gly

Asn

Glu

val

Phe

520

Thr

Asn

Val

Tyxr

Leu

600

Ser

Trp

425

Ile

Gly

Met

Ile

Glu

505

Leu

Val

Leu

Trp

Leu

585

Ile

Gln

-86-

410

Gln

Thr

Asn

Lys

Lys

490

Ser

Gly

Gln

Leu

Gly

570

Arg

Cys

Glu

Arg

Cys

Ile

Asp

475

Pro

Glu

Thr

Ala

Lys

555

Ile

Asp

Thr

Glu

Val

Lys

Asn

460

Asn

Leu

Lys

Ala

Arg

540

Ala

Lys

Gln

Thr

Ile

Gly

Ser

445

Arg

Trp

Gly

Ser

Gly

525

Gln

Ile

Gln

Gln

Asn

605

Trp

Gln

430

Asn

Thr

Arg

Val

Ala

510

Ser

Val

Glu

Leu

Leu

590

vVal

Asn

415

Ala

Ile

Asn

Ser

Ala

495

Val

Thr

Leu

Ala

Gln

575

Leu

Pro

Asn

Met

Thr

Glu

Glu

480

Pro

Gly

Met

Ser

Gln

560

Ala

Gly

Trp

Met



610

Thr Trp Met Gln

625

Tyr Arg Leu Leu

Asp Leu Leu Ala

660

Ile Thr Asn Trp
675

<210> 6

<211> 685

<212> PRT

<213> Trinh tu

<220>

<223> Chu trac

<400> 6

Met Arg Val
1

Gly Thr Met

Leu Trp Val
35

Thr Thr Leu
50

His Asn Val
65

Gln Glu Val

Thr

Leu

20

Thr

Phe

Trp

Val

Trp

Glu

645

Leu

Leu

615
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Asp Arg Glu Ile

630

Asp Ser Gln Asn

Asp Lys Trp Ala

Trp

nha&n tao

tdng hop (gpl40

Gly

Leu

Val

Cys

Ala

Leu
85

Ile

Gly

Tyr

Ala

Thr

70

Glu

Arg

Ile

Tyr

Ser

55

His

Asn

Lys

Leu

Gly

40

Asp

Ala

Val

665

Ser

Gln
650

Ser

620

Asn Tyr Thr Asp

635

Gln Glu Lys Asn

Leu Trp Asn Trp

Envl khém)_

Asn

Met

25

vVal

Ala

Cys

Thr

-87-

Tyr

10

Ile

Pro

Lys

vVal

Glu
90

Gln

Cys

Val

Ala

Pro

75

Asn

His

Ser

Trp

Tyr

60

Thr

Phe

Leu

Ala

Lys

45

Asp

Asp

Asn

670

Trp

Ala

30

Glu

Thr

Pro

Met

Thr

Ile
640

Glu Gln

655

Phe

Arg

15

Gly

Ala

Glu

Asn

Trp
95

Ser

Trp

Lys

Thr

Val

Pro

80

Lys



Asn

Gln

Asn

Asn

145

Ser

Ala

Asn

Ala

Pro

225

Thr

Arg

Glu

Ile

Asn

Ser

Cys

130

Ser

Phe

Leu

Thr

Cys

210

Ala

Gly

Pro

Glu

Met
290

Met

Leu

115

Thr

Ser

Asn

Phe

Asn

195

Pro

Gly

Pro

Val

Val

275

Val

Val

100

Lys

Asp

Trp

Ile

Tyr

180

Tyr

Lys

Phe

Cys

vVal

260

Val

Gln

Glu

Pro

Asp

Gly

Thr

165

Lys

Arg

Val

Ala

Thr

245

Ser

Ile

Leu

Gln

Cys

Val

Glu

150

Thr

Leu

Leu

Ser

Ile

230

Asn

Thr

Arg

Asn

Met

Val

Arg

135

Pro

Ser

Asp

Ile

Phe

215

Leu

Val

Gln

Ser

val
295
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His

Lys

120

Asn

Met

Ile

Val

Ser

200

Glu

Lys

Ser

Leu

Glu

280

Ser

Glu

105

Leu

Val

Glu

Arg

Val

185

Cys

Pro

Cys

Thr

Leu

265

Asn

Val

-88-

Asp

Thr

Thr

Lys

Asn

170

Pro

Asn

Ile

Asn

Val

250

Leu

Phe

Glu

Ile

Pro

Asn

Gly

155

Lys

Ile

Thr

Pro

Asp

235

Gln

Asn

Thr

Ile

Ile

Leu

Asn

140

Glu

Val

Asp

Ser

Ile

220

Lys

Cys

Gly

Asn

Asn
300

Ser

Cys

125

Ala

Ile

Gln

Asn

Val

205

His

Lys

Thr

Ser

Asn

285

Cys

Leu Trp Asp
110

Val Thr Leu

Thr Asn Thr

Lys Asn Cys
160

Lys Gln Tyr
175

Asp Ser Asn
190

Ile Thr Gln

Tyr Cys Ala

Phe Asn Gly
240

His Gly Ile
255

Leu Ala Glu
270

Ala Lys Thr

Thr Arg Pro



Asn

305

Tyxr

Ile

Leu

Ser

Glu

385

Trp

Glu

Gln

Arg

Asn
465

Arg

Glu

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

His

Glu

Cys

450

Asp

Asp

Pro

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Ile

vVal

435

Ser

Thr

Asn

Leu

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Thr

420

Gly

Ser

Ser

Trp

Gly
500

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr

405

Leu

Lys

Asn

Gly

Arg

485

val

Lys

310

Ile

Trp

Gly

Glu

Asn

390

Trp

Pro

Ala

Ile

Thr

470

Ser

Ala

Ser

Ile

Asn

Asn

Ile

375

Ser

Asn

Cys

Met

Thr

455

Glu

Glu

Pro
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Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Arg

Tyr

440

Gly

Ile

Leu

Thr

His

Asp

Thr

345

Lys

Met

Lys

Thr

Ile

425

Ala

Leu

Phe

Tyr

Lys
505

-89-

Ile

Ile

330

Leu

Thr

His

Leu

Lys

410

Lys

Pro

Leu

Arg

Lys

490

Ala

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Gln

Pro

Leu

Pro

475

Tyr

Lys

Pro

Gln

Gln

Val

Phe

380

Asn

Ser

Ile

Ile

Thr

460

Gly

Lys

Arg

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Ile

Arg

445

Arg

Gly

Val

Arg

Arg

His

Val

350

Asn

Cys

Thr

Asp

Asn

430

Gly

Asp

Gly

Val

Val
510

Ala Phe
320

Cys Asn
335

Glu Lys

His Ser

Gly Gly

Trp Thr
400

Thr Glu
415

Met Trp

Gln Ile

Gly Gly

Asp Met
480

Lys Ile
495

Val Gln



Ser

Gly

Gln

545

Leu

Gly

Lys

Cys

Asp

625

Asn

Gln

Ser

Glu

Ala

530

Ala

Arg

Ile

Asp

Thr

610

Lys

Asn

Gln

Leu

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

<220>
<223>

Lys
515

Ala

Arg

Ala

Lys

Gln

595

Thr

Ile

Tyr

Glu

Trp

675

7
1350
PRT

Ser

Gly

Leu

Ile

Gln

580

Gln

Thr

Trp

Thr

Lys

660

Asn

Trinh tu

Ala

Ser

Leu

Glu

565

Leu

Leu

Val

Asn

Ser

645

Asn

Trp

vVal

Thr

Leu

550

Ala

Gln

Leu

Pro

Asn

630

Leu

Glu

Phe

Gly

Met

535

Ser

Gln

Ala

Gly

Trp

615

Met

Ile

Gln

Asp

nhin tao
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Ile

520

Gly

Gly

Gln

Arg

Ile

600

Asn

Thr

Tyr

Glu

Ile
680

Gly

Ala

Ile

His

Val

585

Trp

Ala

Trp

Thr

Leu

665

Ser

Ala

Ala

Val

Leu

570

Leu

Gly

Ser

Met

Leu

650

Leu

Asn

Val

Ser

Gln

555

Leu

Ala

Cys

Trp

Glu

635

Ile

Glu

Trp

tdng hop (gagpoll v3 kham)

-90-

Phe

Met

540

Gln

Gln

Val

Ser

Ser

620

Trp

Glu

Leu

Leu

Leu

525

Thr

Gln

Leu

Glu

Gly

605

Asn

Glu

Glu

Asp

Trp
685

Gly

Leu

Asn

Thr

Arg

590

Lys

Lys

Arg

Ser

Lys
670

Phe

Thr

Asn

Val

575

Tyr

Leu

Ser

Glu

Gln

655

Trp

Leu

Val

Leu

560

Trp

Leu

Ile

Leu

Ile

640

Asn

Ala



<400>

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Lys

Ile

Leu

50

Pro

Val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ile

Val

35

Leu

Ser

Ala

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Tyxr

Ser

Phe

Thr

180

Ala

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Pro

Pro

Ser

165

Pro

Ala

Ser

Arg

Ser

Ser

Thr

70

Tyr

Glu

Ala

Ile

Arg

150

Pro

Gln

Met

vVal

Pro

Arg

Glu

55

Gly

Cys

Lys.

Ala

Val

135

Thr

Glu

Asp

Gln
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Leu

Gly

Glu

40

Gly

Ser

Val

Ile

Ala

120

Gln

Leu

Val

Leu

Met

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

-91-

Gly

10

Lys

Glu

Arg

Glu

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

Gly

Lys

Arg

Gln

Leu

75

Arg

Glu

Gly

Gln

Trp

155

Met

Met

Glu

Glu

Lys

Phe

Ile

60

Arg

Ile

Gln

Asn

Gly

140

Val

Phe

Leu

Thr

Leu

Tyr

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

Asp

Arg

30

val

Gly

Leu

Ile

Lys

110

Ser

Met

Val

Ala

Thr

190

Asn

Arg

15

Leu

Asn

Gln

Tyxr

Lys

95

Ser

Gln

Val

Val

Leu

175

Val

Glu

Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

vVal

His

Glu

160

Ser

Gly

Glu



Ala

Pro

225

Ser

Pro

Ile

Pro

Arg

305

Leu

Leu

vVal

Gln

Asn

385

Ile

Ala

210

Gly

Thr

Val

Val

Lys

290

Ala

Leu

Gly

Gly

val

370

Gln

Ala

195

Glu

Gln

Leu

Gly

Arg

275

Glu

Glu

Val

Pro

Gly

355

Thr

Arg

Lys

Trp

Met

Gln

Glu

260

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Asp

Arg

Glu

245

Ile

Tyx

Phe

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

Arg

Glu

230

Gln

Tyxr

Ser

Arg

Ser

310

Ala

Thr

His

Ala

vVal

390

Arg

Val

215

Pro

Ile

Lys

Pro

Asp

295

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala
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200

His

Arg

Gly

Arg

Val

280

Tyxr

Asp

Pro

Glu

Ala

360

Ile

Cys

Pro

Pro

Gly

Trp

Trp

265

Ser

Val

Val

Asp

Glu

345

Arg

Met

Phe

Arg

-92-

Val

Ser

Met

250

Ile

Ile

Asp

Lys

Cys

330

Met

Val

Met

Asn

Lys

His

Asp

235

Thr

Ile

Leu

Arg

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Ala

220

Ile

Asn

Leu

Asp

Phe

300

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

205

Gly

Ala

Asn

Gly

Ile

285

Tyr

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Pro

Gly

Pro

Leu

270

Arg

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Ile

Thr

Pro

255

Asn

Gln

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

Ala

Thr

240

Ile

Lys

Gly

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys



Gly

Phe

Leu

Phe

465

Lys

Pro

Lys

Thr

Lys

545

Pro

Val

Gln

Thr

Lys

Leu

Gln

450

Gly

Glu

Ser

Leu

Glu

530

Glu

Val

Asp

Leu

Val

Glu

Gly

435

Asn

Glu

Met

Ser

Lys

515

Glu

Gly

Phe

Phe

Gly

595

Leu

Gly

420

Lys

Arg

Glu

Tyr

Gln

500

Pro

Lys

Lys

Ala

Arg

580

Ile

Ala

405

His

Ile

Pro

Thr

Pro

485

Met

Gly

Ile

Ile

Ile

565

Glu

Pro

vVal

Gln

Trp

Glu

Thr

470

Leu

Ala

Met

Lys

Thr

550

Lys

Leu

His

Gly

Met

Pro

Pro

455

Thr

Ala

Pro

Asp

Ala

535

Lys

Lys

Asn

Pro

Asp
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Lys

Ser

440

Thr

Pro

Ser

Ile

Gly

520

Leu

Ile

Lys

Lys

Ala

600

Ala

Asp

425

Asn

Ala

Ser

Leu

Ser

505

Pro

Thr

Gly

Asp

Arg

585

Gly

Tyxr

-93-

410

Cys

Lys

Pro

Gln

Lys

490

Pro

Arg

Ala

Pro

Ser

570

Thr

Leu

Phe »

Thr

Gly

Pro

Lys

475

Ser

Ile

Val

Ile

Glu

555

Thr

Gln

Lys

Ser

Glu

Arg

Glu

460

Gln

Leu

Glu

Lys

Cys

540

Asn

Lys

Asp

Lys

Val

Arg

Pro

445

Glu

Glu

Phe

Thr

Gln

525

Glu

Pro

Trp

Phe

Lys

605

Pro

Gln

430

Gly

Ser

Pro

Gly

vVal

510

Trp

Glu

Tyxr

Arg

Trp

590

Lys

Leu

415

Ala

Asn

Phe

Ile

Asn

495

Pro

Pro

Met

Asn

Lys

575

Glu

Ser

Asp

Asn

Phe

Arg

Asp

480

Asp

Val

Leu

Glu

Thr

560

Leu

Val

Val

Glu



Gly

625

Thr

Gly

Phe

Leu

Glu

705

Lys

His

Ser

Ala

Leu

785

Ala

His

610

Phe

Pro

Ser

Arg

Tyr

690

Glu

Lys

Pro

Trp

Ser

770

Arg

Glu

Gly

Arg

Gly

Pro

Ala

675

Val

Leu

His

Asp

Thr

755

Gln

Gly

Leu

val

Lys

Ile

Ala

660

Lys

Gly

Arg

Gln

Lys

740

Val

Ile

Ala

Glu

Tyr

Tyr

Arg

645

Ile

Asn

Ser

Glu

Lys

725

Trp

Asn

Tyr

Lys

Leu

805

Tyr

Thr

630

Tyr

Phe

Pro

Asp

His

710

Glu

Thr

Asp

Pro

Ala

790

Ala

Asp

615

Ala

Gln

Gln

Glu

Leu

695

Leu

Pro

Val

Ile

Gly

775

Leu

Glu

Pro
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Phe

Tyr

Cys

Ile

680

Glu

Leu

Pro

Gln

Gln

760

Ile

Thr

Asn

Ser

Thr

Asn

Ser

665

Val

Ile

Lys

Phe

Pro

745

Lys

Lys

Asp

Arg

Lys

-9Y-

Ile

val

650

Met

Ile

Gly

Trp

Leu

730

Ile

Leu

vVal

Ile

Glu

810

Asp

Pro
635
Leu
Thr
Tyr

Gln

Gly
715
Trp
Gln
Val
Arg
Val
795

Ile

Leu

620

Ser

Pro

Arg

Gln

His

700

Phe

Met

Leu

Gly

Gln

780

Pro

Leu

Ile

Thr

Gln

Ile

Tyr

685

Arg

Thr

Gly

Pro

Lys

765

Leu

Leu

Lys

Ala

Asn

Gly

Leu

670

Met

Ala

Thr

Tyr

Glu

750

Leu

Cys

Thr

Glu

Glu

Asn

Trp

655

Glu

Ala

Lys

Pro

Glu

735

Lys

Asn

Lys

Glu

Pro

815

Ile

Glu

640

Lys

Pro

Ala

Ile

Asp

720

Leu

Asp

Trp

Leu

Glu

800

Val

Gln
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820 825 830

Lys Gln Gly His Asp Gln Trp Thr Tyr Gln Ile Tyr Gln Glu Pro Phe
835 840 845

Lys Asn Leu Lys Thr Gly Lys Tyr Ala Lys Met Arg Thr Ala His Thr
850 855 860

Asn Asp Val Lys Gln Leu Thr Glu Ala Val Gln Lys Ile Ala Met Glu
865 870 875 880

Ser Ile Val Ile Trp Gly Lys Thr Pro Lys Phe Arg Leu Pro Ile Gln
885 890 895

Lys Glu Thr Trp Glu Thr Trp Trp Thr Asp Tyr Trp Gln Ala Thr Trp
900 905 910

Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro Leu Val Lys Leu Trp
915 920 925

Tyr Gln Leu Glu Lys Asp Pro Ile Ala Gly Val Glu Thr Phe Tyr Val
930 935 940

Ala Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr Val
945 950 955 960

Thr Asp Arg Gly Arg Gln Lys Ile Val Ser Leu Thr Glu Thr Thr Asn
965 970 975

Gln Lys Thr Ala Leu Gln Ala Ile Tyr Leu Ala Leu Gln Asp Ser Gly
980 985 990

Ser Glu Val Asn Ile Val Thr Ala Ser Gln Tyr Ala Leu Gly Ile Ile
995 1000 1005

Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu Val Asn Gln Ile
1010 1015 1020

Tle Glu Gln Leu Ile Lys Lys Glu Arg Val Tyr Leu Ser Trp Val

-05-



Pro

val

Lys

Met

val

Gly

His

Gly

Thr

Val

Lys

Pro

Glu

1025

Ala
1040

Ser
1055

Ala
1070

Ala
1085

Ala
1100

Gln
1115

Leu
1130

Tyr
1145

Ala
1160

Ile
1175

Ala
1190

Tyxr
1205

Leu

His

Ser

Gln

Ser

Ser

Val

Glu

Ile

Tyr

His

Ala

Asn

Lys

Lys

Gly

Glu

Asp

Cys

Asp

Gly

Glu

Phe

Thr

Cys

Pro

Lys

Gly

Ile

Glu

Phe

Asp

Cys

Lys

Ala

Ile

Ala

Trp

Gln

Ile

Ile

Arg

His

Asn

Gln

Ser

Ile

Glu

Leu

Asn

Trp

Ser

Ile

1030

Gly
1045

Lys
1060

Glu
1075

Leu
1090

Cys
1105

Pro
1120

Ile
1135

Val
1150

Lys
1165

Gly
1180

Ala
1195

Gln
1210

Gly

217248

Gly Asn

Val Leu

Lys Tyr

Pro Pro

Gln Leu

Gly Ile

Leu Val

Ile Pro

Leu Ala

Ser Asn

Gly Ile

Gly Val

Gln Vval

-96-

Glu

Phe

His

val

Lys

Trp

Ala

Ala

Gly

Phe

Gln

Val

Arg

Gln

Leu

Ser

Val

Gly

Gln

val

Glu

Arg

Thr

Gln

Ala

Asp

1035

vVal
1050

Asp
1065

Asn
1080

Ala
1095

Glu
1110

Leu
1125

His
1140

Thr
1155

Trp
1170

Ser
1185

Glu
1200

Ser
1215

Gln

Asp

Gly

Trp

Lys

Ala

Ala

Val

Gly

Pro

Ala

Phe

Met

Ala

Lys

Ile

Arg

Glu

Met

Cys

Ala

Gln

Val

Ala

Gly

Asn

Glu

Leu

Asp

Ala

Ile

His

Thr

Ser

Glu

Lys

Val

Ile

Lys

His
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1220 1225 1230

Leu Lys Thr Ala Val Gln Met Ala Val Phe Ile His Asn Phe Lys
1235 1240 1245

Arg Lys Gly Gly Ile Gly Gly Tyr Ser Ala Gly Glu Arg Ile Ile
1250 1255 1260

Asp Ile 1Ile Ala Thr Asp Ile Gln Thr Lys Glu Leu Gln Lys Gln
1265 1270 1275

Ile Ile Lys Ile Gln Asn Phe Arg Val Tyr Tyr Arg Asp Ser Arg
1280 1285 1290

Asp Pro Ile Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly Glu
1295 1300 1305

Gly Ala Val Val Ile Gln Asp Asn Ser Asp Ile Lys Val Val Pro
1310 1315 1320

Arg Arg Lys Val Lys Ile Ile Lys Asp Tyr Gly Lys Gln Met Ala
1325 1330 1335

Gly Ala Asp Cys Val Ala Gly Arg Gln Asp Glu Asp

1340 1345 1350
<210> 8
<211> 857
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> CAu tric tdéng hop (gpl60 Envl kham)

<400> 8
Met Arg Val Thr Gly Ile Arg Lys Asn Tyr Gln His Leu Trp Arg Trp

1 5 10 15

Gly Thr Met Leu Leu Gly Ile Leu Met Ile Cys Ser Ala Ala Gly Lys
20 25 30

-97-



Leu

Thr

His

65

Gln

Asn

Gln

Asn

Asn

145

Ser

Ala

Asn

Ala

Pro
225

Trp

Thr

50

Asn

Glu

Asn

Ser

Cys

130

Ser

Phe

Leu

Thr

Cys

210

Ala

Val

35

Leu

Val

Val

Met

Leu

115

Thr

Ser

Asn

Phe

Asn

195

Pro

Gly

Thr

Phe

Trp

Val

Val

100

Lys

Asp

Trp

Ile

Tyr

180

Tyr

Lys

Phe

val

Cys

Ala

Leu

85

Glu

Pro

Asp

Gly

Thr

165

Lys

Arg

vVal

Ala

Tyr

Ala

Thr

70

Glu

Gln

Cys

Val

Glu

150

Thr

Leu

Leu

Ser

Ile
230

Tyr

Ser

55

His

Asn

Met

Val

Arg

135

Pro

Ser

Asp

Ile

Phe

215

Leu

217248

Gly

40

Asp

Ala

Val

His

Lys

120

Asn

Met

Ile

vVal

Ser

200

Glu

Lys

Val

Ala

Cys

Thr

Glu

105

Leu

vVal

Glu

Arg

Val

185

Cys

Pro

Cys

-08-

Pro

Lys

Val

Glu

90

Asp

Thr

Thr

Lys

Asn

170

Pro

Asn

Ile

Asn

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Gly

155

Lys

Ile

Thr

Pro

Asp
235

Trp

Tyr

60

Thr

Phe

Ile

Leu

Asn

140

Glu

Val

Asp

Ser

Ile

220

Lys

Lys

45

Asp

Asp

Asn

Ser

Cys

125

Ala

Ile

Gln

Asn

Val

205

His

Lys

Glu Ala

Thr Glu

Pro Asn

Met Trp

95

Leu Trp
110

Val Thr

Thr Asn

Lys Asn

Lys Gln

175

Asp Ser

190

Ile Thr

Tyr Cys

Phe Asn

‘Thr

Val

Pro

80

Lys

Asp

Leu

Thr

Cys

160

Tyr

Asn

Gln

Ala

Gly
240



Thr

Arg

Glu

Ile

Asn

305

Tyxr

Ile

Leu

Ser

Glu

385

Trp

Glu

Gln

Gly

Pro

Glu

Met

290

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

His

Glu

Pro

vVal

Val

275

Val

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Ile

Val
435

Cys

Val

260

Val

Gln

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Thr

420

Gly

Thr

245

Ser

Ile

Leu

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr

405

Leu

Lys

Asn

Thr

Arg

Asn

Lys

310

Ile

Trp

Gly

Glu

Asn

390

Trp

Pro

Ala

Val

Gln

Ser

Val

295

Ser

Ile

Asn

Asn

Ile

375

Ser

Asn

Cys

Met

217248

Ser

Leu

Glu

280

Ser

Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Arg

Tyx
440

Thr

Leu

265

Asn

Val

His

Asp

Thr

345

Lys

Met

Lys

Thr

Ile

425

Ala

-99-

Val

250

Leu

Phe

Glu

Ile

Ile

330

Leu

Thr

His

Leu

Lys

410

Lys

Pro

Gln

Asn

Thr

Ile

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Gln

Pro

Cys

Gly

Asn

Asn

300

Pro

Gln

Gln

Val

Phe

380

Asn

Ser

Ile

Ile

Thr

Ser

Asn

285

Cys

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Ile

Arg
445

His

Leu

270

Ala

Thr

Arg

His

vVal

350

Asn

Cys

Thr

Asp

Asn

430

Gly

Gly

255

Ala

Lys

Arg

Ala

Cys

335

Glu

His

Gly

Trp

Thr

415

Met

Gln

Ile

Glu

Thr

Pro

Phe

320

Asn

Lys

Ser

Gly

Thr

400

Glu

Trp

Ile



Arg

Asn

465

Arg

Glu

Arg

Gly

Gln

545

Leu

Gly

Lys

Cys

Asp

625

Asn

Cys

450

Asp

Asp

Pro

Glu

Ala

530

Ala

Arg

Ile

Asp

Thr

610

Lys

Asn

Ser

Thr

Asn

Leu

Lys

515

Ala

Arg

Ala

Lys

Gln

595

Thr

Ile

Tyr

Ser

Ser

Trp

Gly

500

Arg

Gly

Leu

Ile

Gln

580

Gln

Thr

Trp

Thr

Asn

Gly

Arg

485

Val

Ala

Ser

Leu

Glu

565

Leu

Leu

Val

Asn

Ser
645

Ile

Thr

470

Ser

Ala

Val

Thr

Leu

550

Ala

Gln

Leu

Pro

Asn

630

Leu

Thr

455

Glu

Glu

Pro

Gly

Met

535

Ser

Gln

Ala

Gly

Trp

615

Met

Ile

217248

Gly

Ile

Leu

Thr

Ile

520

Gly

Gly

Gln

Arg

Ile

600

Asn

Thr

Tyxr

Leu

Phe

Tyxr

Lys

505

Gly

Ala

Ile

His

val

585

Trp

Ala

Trp

Thr

-100-

Leu

Arg

Lys

490

Ala

Ala

Ala

Val

Leu

570

Leu

Gly

Ser

Met

Leu
650

Leu

Pro

475

Tyr

Lys

Val

Ser

Gln

555

Leu

Ala

Cys

Trp

Glu

635

Ile

Thr

460

Gly

Lys

Arg

Phe

Met

540

Gln

Gln

Val

Ser

Ser

620

Trp

Glu

Arg

Gly

Val

Arg

Leu

525

Thr

Gln

Leu

Glu

Gly

605

Asn

Glu

Glu

Asp

Gly

Val

vVal

510

Gly

Leu

Asn

Thr

Arg

590

Lys

Lys

Arg

Ser

Gly

Asp

Lys

495

Val

Phe

Thr

Asn

Val

575

Tyr

Leu

Ser

Glu

Gln
655

Gly

Met

480

Ile

Gln

Leu

Val

Leu

560

Trp

Leu

Ile

Leu

Ile

640

Asn



Gln

Ser

Ile

Ala

705

Ser

Gly

Leu

Cys

Leu

785

Leu

Asn

Ala

Arg

Gln

Leu

Phe

690

Val

Phe

Ile

vVal

Leu

770

Leu

Gln

Ala

Leu

Gln
850

Glu

Trp

675

Ile

Leu

Gln

Glu

Asp

755

Phe

Gly

Tyr

Thr

Gln

835

Gly

Lys

660

Asn

Met

Ser

Thr

Glu

740

Gly

Ser

Arg

Trp

Ala

820

Arg

Leu

Asn

Trp

Ile

Ile

Arg

725

Glu

Phe

Tyr

Arg

Ser

805

Val

Ala

Glu

Glu

Phe

vVal

Val

710

Leu

Gly

Leu

His

Gly

790

Gln

Ala

Cys

Arg

Gln

Asp

Gly

695

Asn

Pro

Gly

Val

Arg

775

Trp

Glu

vVal

Arg

Leu
855

217248

Glu

Ile

680

Gly

Arg

Ala

Glu

Leu

760

Leu

Glu

Leu

Ala

Ala

840

Leu

Leu

665

Ser

Leu

Val

Pro

Arg

745

Ile

Arg

Ala

Lys

Glu

825

Ile

Leu

-101-

Leu

Asn

vVal

Arg

Arg

730

Asp

Trp

Asp

Leu

Asn

810

Gly

Leu

Glu

Trp

Gly

Gln

715

Gly

Arg

Asp

Leu

Lys

795

Ser

Thxr

His

Leu

Leu

Leu

700

Gly

Pro

Asp

Asp

Leu

780

Tyxr

Ala

Asp

Ile

Asp

Trp

685

Arg

Tyxr

Asp

Arg

Leu

765

Leu

Trp

Ile

Arg

Pro
845

Lys Trp Ala
670

Tyr Ile Lys

Ile Val Phe

Ser Pro Leu
720

Arg Pro Glu
735

Ser Val Arg
750

Gln Ser Leu

Ile Val Glu

Trp Asn Leu
800

Ser Leu Leu
815

Val Ile Glu
830

Arg Arg Ile



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

<220>
<223>

<400>

9
867
PRT

Trinh tu

céu triac

9

Met Arg Val

1

Gly

Leu

Thr

His

65

Gln

Asn

Gln

Glu

Ile

145

Thr

Ile

Trp

Thr

50

Asn

Glu

Asp

Ser

Cys

130

His

Thr

Leu

vVal

35

Leu

Val

Met

Met

Leu

115

Arg

Asn

vVal

Arg

Gly

20

Thr

Phe

Trp

Val

Val

100

Lys

Asn

Glu

Val

nhén tao

217248

tédng hop (gpl60

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

Val

Thr

Glu

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Cys

Arg

Tyr

150

Asp

Gln

Met

Tyr

Ser

55

His

Asn

Met

Val

Asn

135

Lys

Arg

Arg
Ile
Gly
40

Asp
Ala
Val
His
Lys
120
val

Glu

Lys

Env2 kham)

Asn

Ile

25

Val

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

-102-

Trp

10

Ile

Pro

Lys

-Val

Glu

90

Asp

Thr

Ser

Lys

Lys

Pro

Cys

vVal

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

Val

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Trp

Val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Ala

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

Val

Tyr

Phe

Leu

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Phe

Trp

Asn

Lys

Val

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr



Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

165

Val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Leu

Tyr

Pro

215

Gly

Pro

Val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

217248

Asp

Tyr

200

Lys

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Glu

185

Arg

Val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

-103-

170

Asn

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Asn
Ile
Phe
Leu
235
Val
Gln
Ser
Glu
Ser
315
Ile
Asn

Asn

Thr

Ser

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

Ser

Cys

205

Pro

Cys

Thr

Leu

Asn

285

Val

Arg

Asp

Thr

Thr

365

His

Glu

190

Asn

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

175

Lys

Thr

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Ser

Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn



Cys

385

Thr

Leu

Arg

Asn

Val

465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

370

Arg

Tyr

Pro

Ala

Ile

450

Pro

Asn

Leu

Lys

Ala

530

Arg

Ala

Lys

Gly

Met

Cys

Met

435

Thr

Asn

Trp

Gly

Arg

515

Gly

Gln

Ile

Gln

Glu

Pro

Arg

420

Tyr

Gly

Asp

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

Phe

Asn

405

Ile

Ala

Leu

Thr

Ser

485

Ala

Val

Thr

Leu

Ala

565

Gln

Phe

390

Gly

Lys

Pro

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

375

Tyxr

Thr

Gln

Pro

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

217248

Cys

Asn

Ile

Ile

440

Thr

Phe

Tyr

Glu

Gly

520

Ala

Ile

His

val

Asn

Ser

Ile

425

Ala

Arg

Arg

Lys

Ala

505

Ala

Ala

Val

Met

Leu

-104-

Thr

Asn

410

Asn

Gly

Asp

Pro

Tyr

490

Lys

vVal

Ser

Gln

Leu

570

Ala

Ser

395

Ser

Met

Asn

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

380

cly

Ser

Trp

Ile

Gly

460

Gly

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Leu

Ser

Gln

Thr

445

Ser

Gly

Val

Val

Gly

525

Leu

Ser

Thr

Arg

Phe Asn

Asn Ile
415

Glu Vval
430

Cys Arg

Asn Asn

Asp Met

Glu Vval

495

Val Glu
510

Ile Leu

Thr Val

Asn Leu

Val Trp

575

Tyr Leu

Gly

400

Thr

Gly

Ser

Gly

Arg

480

Lys

Arg

Gly

Gln

Leu

560

Gly

Gln



Asp

Thr

Asp

625

Asn

Gln

Leu

Phe

Val

705

Phe

Ile

Val

Leu

Ala

Gln

Thr

610

Ile

Tyr

Glu

Trp

Ile

690

Leu

Gln

Glu

Asn

Phe

770

vVal

Gln

595

Ala

Trp

Thr

Lys

Asn

675

Met

Ser

Thr

Glu

Gly

755

Ser

Glu

580

Leu

Val

Asp

Gly

Asn

660

Trp

Ile

Ile

Leu

Glu

740

Phe

Tyr

Leu

Leu

Pro

Asn

Glu

645

Glu

Phe

vVal

Val

Thr

725

Gly

Leu

His

Leu

Gly

Trp

Met

630

Ile

Lys

Asp

Gly

Arg

710

Pro

Gly

Ala

Gln

Gly

Leu

Asn

615

Thr

Tyr

Asp

Ile

Gly

695

Arg

Asn

Glu

Leu

Leu

775

Arg

217248

Trp

600

Thr

Trp

Arg

Leu

Thr

680

Leu

vVal

Pro

Gln

Ala

760

Arg

Ser

585

Gly

Ser

Met

Leu

Leu

665

Asn

Ile

Arg

Arg

Asp

745

Trp

Asp

Ser

-105-

Cys

Trp

Gln

Leu

650

Ala

Trp

Gly

Gln

Gly

730

Arg
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-115-

Ser

Val

Gln

Asp

Trp

730

Glu

His

His

Tyr

Tyxr

810

Thr

Trp

Ser

Glu

Tyr

Val

Gly

715

Arg

Ile

Gly

Leu

Ile

795

Phe

Asp

Trp

Gln

Leu

Leu

Asp

700

Ile

Ala

Val

Gln

Glu

780

Glu

Ile

Asn

Ala

Gly
860

vVal

Ser

685

Lys

Asp

Met

Ala

Val

765

Gly

Ala

Leu

Gly

Gly

845

Val

Asn

670

Trp

Leu

Lys

Ala

Ser

750

Asp

Lys

Glu

Lys

Ser

830

Ile

Val

Gln

Val

Val

Ala

Ser

735

Cys

Cys

Ile

Val

Leu

815

Asn

Gln

Glu

Ile

Pro

Ser

Gln

720

Asp

Asp

Ser

Ile

Ile

800

Ala

Phe

Gln

Ser
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Met Asn Lys Glu Leu Lys Lys Ile Ile Gly Gln Val Arg Asp Gln Ala
865 870 875 880

Glu His Leu Lys Thr Ala Val Gln Met Ala Val Phe Ile His Asn Phe
885 890 895

Lys Arg Lys Gly Gly Ile Gly Gly Tyr Ser Ala Gly Glu Arg Ile Ile
900 905 910

Asp Ile Ile Ala Thr Asp Ile Gln Thr Lys Glu Leu Gln Lys Gln Ile
915 920 925

Ile Lys Ile Gln Asn Phe Arg Val Tyr Tyr Arg Asp Ser Arg Asp Pro
930 935 940

Ile Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly Glu Gly Ala Val
945 950 955 960

Val Ile Gln Asp Asn Ser Asp Ile Lys Val Val Pro Arg Arg Lys Val
965 970 975

Lys Ile Ile Lys Asp Tyr Gly Lys Gln Met Ala Gly Ala Asp Cys Val
980 985 990

Ala Gly Arg Gln Asp Glu Asp
995

<210> 13

<211> 1003

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> C4u tridc tdng hop (pol2 kham)

<400> 13

Phe Phe Arg Glu Asn Leu Ala Phe Pro Gln Gly Lys Ala Arg Glu Phe
1 5 10 15

Ser Ser Glu Gln Thr Arg Ala Asn Ser Pro Thr Arg Arg Glu Leu Gln

-116-



Val

Gln

Pro

65

Asp

Arg

Arg

Gly

Leu

145

Glu

Lys

Cys

Asn

Lys

Trp

Gly

50

Leu

Thr

Trp

Gln

Thr

130

Leu

Thr

Gln

Thr

Pro

210

Trp

Gly

35

Thr

Val

Gly

Lys

Tyr

115

val

Thr

val

Trp

Glu

195

Tyr

Arg

20

Arg Asp

Val Ser

Thr Ile

Ala Asp

85

Pro Lys
100

Asp Gln

Leu Val

Gln Ile

Pro‘Val

165

Pro Leu

180

Met Glu

Asn Thr

Lys Leu

Asn

Phe

Lys

70

Asp

Met

Ile

Gly

Gly

150

Lys

Thr

Lys

Pro

vVal

Asn

Ser

55

Ile

Thr

Ile

Pro

Pro

135

Cys

Leu

Glu

Glu

Ile

215

Asp
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Ser

40

Phe

Gly

Val

Gly

Ile

120

Thr

Thr

Lys

Glu

Gly

200

Phe

Phe

25

Leu

Pro

Gly

Leu

Gly

105

Glu

Pro

Leu

Pro

Lys

185

Lys

Ala

Arg

-117-

Ser

Gln

Gln

Glu

90

Ile

Tle

Val

Asn

Gly

170

Ile

Ile

Ile

Glu

Glu

Ile

Leu

75

Glu

Gly

Cys

Asn

Phe

155

Met

Lys

Ser

Lys

Leu

Ala

Thr

60

Lys

Met

Gly

Gly

Ile

140

Pro

Asp

Ala

Lys

Lys

220

Asn

Gly

45

Leu

Glu

Asn

Phe

His

125

Ile

Ile

Gly

Leu

Ile

205

Lys

Lys

30

Ala

Trp

Ala

Leu

Ile

110

Lys

Gly

Ser

Pro

Val

190

Gly

Asp

Arg

Asp

Gln

Leu

Pro

95

Lys

Ala

Arg

Pro

Lys

175

Glu

Pro

Ser

Thr

Arg

Arg

Leu

80

Gly

val

Ile

Asn

Ile

160

Val

Ile

Glu

Thr

Gln



225

Asp

Lys

Val

Ser

Pro

305

Lys

Gln

His

Phe

Met

385

Leu

Gly

Gln

Phe

Lys

Pro

Ile

290

Gln

Ile

Tyr

Arg

Thr

370

Gly

Pro

Lys

Leu

Trp

Lys

Leu

275

Asn

Gly

Leu

Met

Thr

355

Thr

Tyxr

Glu

Leu

Cys

Glu

Ser

260

Asp

Asn

Trp

Glu

Asp

340

Lys

Pro

Glu

Lys

Asn

420

Lys

vVal

245

vVal

Glu

Glu

Lys

Pro

325

Asp

Ile

Asp

Leu

Asp

405

Trp

Leu

230

Gln

Thr

Asp

Thr

Gly

310

Phe

Leu

Glu

Lys

His

390

Ser

Ala

Leu

Leu

val

Phe

Pro

295

Ser

Arg

Tyr

Glu

Lys

375

Pro

Trp

Ser

Arg

217248

Gly

Leu

Ile

Asp

265

Arg

280

Gly

Pro

Lys

Val

Leu

360

His

Asp

Thr

Gln

Gly

Lys

Ile

Ala

Gln

Gly

345

Arg

Gln

Lys

Val

Ile

425

Thr

-118-

Pro

250

Val

Tyr

Arg

Ile

Asn

330

Ser

Gln

Lys

Trp

Asn

410

Tyr

Lys

235

His

Gly

Thr

Tyr

Phe

315

Pro

Asp

His

Glu

Thr

395

Asp

Ala

Ala

Pro

Asp

Ala

Gln

300

Gln

Asp

Leu

Leu

Pro

380

Val

Ile

Gly

Leu

Ala

Ala

Phe

285

Tyr

Ser

Ile

Glu

Leu

365

Pro

Gln

Gln

Ile

Thr

Gly

Tyr

270

Thr

Asn

Ser

Val

Ile

350

Arg

Phe

Pro

Lys

Lys

430

Glu

Leu
255
Phe
Ile
Val
Met
Ile
335
Gly
Trp
Leu
Ile
Leu
415

Val

val

240

Lys

Ser

Pro

Leu

Thr

320

Tyr

Gln

Gly

Trp

Val

400

Val

Lys

val



Pro

Leu

465

Ile

Tyr

Arg

Lys

Lys

545

Trp

Leu

Glu

Lys

Thr

625

Leu

Leu

450

Lys

Ala

Gln

Gly

Ile

530

Leu

Gln

Val

Thr

Ala

610

Asp

Gln

435

Thr

Glu

Glu

Glu

Ala

515

Ala

Pro

Ala

Lys

Phe

595

Gly

Thr

Asp

Glu

Pro

Ile

Pro

500

His

Thr

Ile

Thr

Leu

580

Tyxr

Tyxr

Thr

Ser

Glu

Val

Gln

485

Phe

Thr

Glu

Gln

Trp

565

Trp

Val

Val

Asn

Gly

Ala

His

470

Lys

Lys

Asn

Ser

Lys

550

Ile

Tyr

Asp

Thr

Gln

630

Leu

Glu

455

Gly

Gln

Asn

Asp

Ile

535

Glu

Pro

Gln

Gly

Asp

615

Lys

Glu
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440

Leu

val

Gly

Leu

Val

520

Val

Thr

Glu

Leu

Ala

600

Arg

Thr

vVal

Glu

Tyxr

Gln

Lys

505

Lys

Ile

Trp

Trp

Glu

585

Ala

Gly

Glu

Asn

-119-

Leu

Tyr

Gly

490

Thr

Gln

Trp

Glu

Glu

570

Lys

Asn

Arg

Leu

Ile

Ala

Asp

475

Gln

Gly

Leu

Gly

Ala

555

Phe

Glu

Arg

Gln

Gln

635

Val

Glu

460

Pro

Trp

Lys

Thr

Lys

540

Trp

Val

Pro

Glu

Lys

620

Ala

Thr

445

Asn

Ser

Thr

Tyr

Glu

525

Thr

Trp

Asn

Ile

Thr

605

Val

Ile

Asp

Arg Glu

Lys Asp

Tyr Gln
495

Ala Arg
510

Ala Val

Pro Lys

Thr Glu

Thr Pro

575

Val Gly

590

Lys Leu

Val Ser

His Leu

Ser Gln

Ile

Leu

480

Ile

Met

Gln

Phe

Tyr

560

Pro

Ala

Gly

Leu

Ala

640

Tyxr



Ala

Val

Ala

Lys

705

Asp

Met

Ala

Val

Gly

785

Ala

Leu

Gly

Gly

Leu

Ser

Trp

690

Leu

Lys

Ala

Ser

Asp

770

Lys

Glu

Lys

Ser

Ile

Gly Ile
660

Gln Ile
675

Val Pro

Val Ser

Ala Gln

Ser Glu
740

Cys Asp
755

Cys Ser

val Ile

val Ile

Leu Ala
820

Asn Phe
835

Lys Gln

645

Ile

Ile

Ala

Arg

Glu

725

Phe

Lys

Pro

Leu

Pro

805

Gly

Thr

Glu

Gln

Glu

His

Gly

710

Glu

Asn

Cys

Gly

vVal

790

Ala

Arg

Ser

Phe

Ala

Gln

Lys

695

Ile

His

Leu

Gln

Ile

775

Ala

Glu

Trp

Ala

Gly
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Gln

Leu

680

Gly

Arg

Glu

Pro

Leu

760

Trp

Val

Thr

Pro

Thr

840

Ile

Pro

665

Ile

Ile

Lys

Lys

Pro

745

Lys

Gln

His

Gly

Val

825

Val

Pro

-120-

650

Asp

Lys

Gly

Val

Tyr

730

Ile

Gly

Leu

Val

Gln

810

Lys

Lys

Tyr

Lys

Lys

Gly

Leu

715

His

Val

Glu

Asp

Ala

795

Glu

Thr

Ala

Asn

Ser

Glu

Asn

700

Phe

Ser

Ala

Ala

Cys

780

Ser

Thr

Ile

Ala

Pro

Glu

Lys

685

Glu

Leu

Asn

Lys

Ile

765

Thr

Gly

Ala

His

Cys

845

Gln

Ser

670

Val

Gln

Asp

Trp

Glu

750

His

His

Tyr

Tyr

Thr

830

Trp

Ser

655

Glu
Tyr
Val
Gly
Arg
735
Ile
Gly
Leu
Ile
Phe
815
Asp

Trp

Gln

Leu

Leu

Asp

Ile

720

Ala

vVal

Gln

Glu

Glu

800

Leu

Asn

Ala

Gly



850

Val Val Glu Ser Ile
865

Arg Asp Gln Ala Glu
885

Ile His Asn Phe Lys
900

Glu Arg Ile Val Asp
915

Gln Lys Gln Ile Thr
930

Ser Arg Asp Pro Leu
945

Glu Gly Ala Val Val
965

Arg Arg Lys Ala Lys
980

Asp Asp Cys Val Ala
995

<210> 14

<211> 206

<212> PRT

Asn

870

His

Arg

Ile

Lys

Trp

950

Ile

Ile

Ser

855

Lys

Leu

Lys

Ile

Ile

935

Lys

Gln

Ile

Arg

<213> Trinh ty nhén tao

<220>

217248

Glu

Lys

Gly

Ala

920

Gln

Gly

Asp

Arg

Gln Asp Glu Asp

Leu

Thr

Gly

905

Ser

Asn

Pro

Asn

Asp
985

1000

<223> C&u tritc tdéng hop (nefl kham)

<400> 14

Lys

Ala

890

Ile

Asp

Phe

Ala

Ser

970

Tyr

Lys

875

Val

Gly

Ile

Arg

Lys

955

Asp

Gly

860

Ile

Gln

Glu

Gln

Val

940

Leu

Ile

Lys

Ile

Met

Tyr

Thr

925

Tyr

Leu

Lys

Gln

Gly

Ala

Ser

910

Lys

Tyr

Trp

Val

Met
990

Gln

Val

895

Ala

Glu

Arg

Lys

Val

975

Ala

Val

880

Phe

Gly

Leu

Asp

Gly

960

Pro

Gly

Met Gly Gly Lys Trp Ser Lys Ser Ser Val Val Gly Trp Pro Ala Ile

1 5

-121-

10

15



Arg

Val

Ala

Glu

65

Tyr

Leu

Trp

Pro

Leu

145

Asn

Glu

His

Glu

Ser

Ala

50

vVal

Lys

Glu

Val

Gly

130

Val

Asn

Lys

Met

<210>
<211>
<212>

Arg

Arg

35

Asn

Gly

Gly

Gly

Tyr

115

Pro

Pro

Ser

Glu

Ala
195

15
206
PRT

Met

20

Asp

Asn

Phe

Ala

Leu
100

His

Gly

Val

Leu

Val
180

Arg

Arg

Leu

Ala

Pro

Leu

85

Ile

Thr

Ile

Glu

Leu

165

Leu

Glu

Arg

Glu

Asp

Val

70

Asp

Tyr

Gln

Arg

Pro

150

His

Met

Leu

Ala

Lys

Cys

55

Arg

Leu

Ser

Gly

Tyr

135

Glu

Pro

Trp

His

217248

Glu

His

40

Ala

Pro

Ser

Gln

Tyr

120

Pro

Lys

Met

Lys

Pro
200

Pro

25

Gly

Trp

Gln

His

Lys

105

Phe

Leu

Ile

Ser

Phe

185

Glu

-122-

Ala

Ala

Leu

Val

Phe

90

Arg

Pro

Thr

Glu

Gln

170

Asp

Tyxr

Ala

Ile

Glu

Pro

75

Leu

Gln

Asp

Phe

Glu

155

His

Ser

Tyr

Asp

Thr

Ala

60

Leu

Lys

Asp

Trp

Gly

140

Ala

Gly

Arg

Lys

Gly

Ser

45

Gln

Arg

Glu

Ile

Gln

125

Trp

Asn

Met

Leu

Asp
205

Val

30

Ser

Glu

Pro

Lys

Leu
110

Asn

Cys

Glu

Asp

Ala

190

Cys

Gly Ala

Asn Thr

Glu Glu

Met Thr
80

Gly Gly
95

Asp Leu

Tyr Thr

Phe Lys

Gly Glu
160

Asp Pro
175

Phe His



<213>

<220>
<223>

<400>

Trinh tu

15

Met Gly Gly

1

Arg

Ala

Ala

Glu

65

Tyxr

Leu

Trp

Pro

Leu

145

Asn

Glu

Glu

Ser

Ala

50

Val

Lys

Asp

Val

Gly

130

vVal

Asn

Arg

Arg

Gln

35

Thr

Gly

Ala

Gly

Tyxr

115

Pro

Pro

Cys

Glu

Lys

Ile

20

Asp

Asn

Phe

Ala

Leu

100

Asn

Gly

Val

Leu

Val

nhan tao

217248

téng hop (nef2 kham)

Trp

Arg

Leu

Ala

Pro

Phe

85

Ile

Thr

vVal

Asp

Leu

165

Leu

Ser

Arg

Asp

Asp

vVal

70

Asp

Tyr

Gln

Arg

Pro

150

His

Val

Lys

Ala

Lys

Cys

55

Lys

Leu

Ser

Gly

Tyr

135

Arg

Pro

Trp

Ser

Glu

Tyr

40

Ala

Pro

Ser

Lys

Phe

120

Pro

Glu

Met

Arg

Ser

Pro

25

Gly

Trp

Gln

Phe

Lys

105

Phe

Leu

Val

Asn

Phe

-123-

Ile

10

Ala

Ala

Leu

Val

Phe

90

Arg

Pro

Thr

Glu

Leu

170

Asp

Val

Ala

Leu

Glu

Pro

75

Leu

Gln

Asp

Phe

Glu

155

His

Ser

Gly

Glu

Thr

Ala

60

Leu

Lys

Glu

Trp

Gly

140

Ala

Gly

Arg

Trp

Gly

Sexr

45

Gln

Arg

Glu

Ile

Gln

125

Trp

Asn

Met

Leu

Pro

Val

30

Ser

Glu

Pro

Lys

Leu

110

Asn

Cys

Lys

Asp

Ala

Ala Val
15

Gly Ala

Asn Thr

Asp Glu

Met Thr
80

Gly Gly
95

Asp Leu

Tyr Thr

Phe Lys

Gly Glu
160

Asp Pro
175

Phe His



180

His Met Ala Arg

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

<220>
<223>

<400>

195

16
850
PRT

Trinh tu

16

Met Ala Pro

1

Gly

Ile

Ile

Ile

65

Glu

Pro

Val

Tyr

Met

Lys

Thr

50

Lys

Leu

His

Gly

Thr
130

Asp

Ala

35

Lys

Lys

Asn

Pro

Asp

115

Ala

Ile

Gly

20

Leu

Ile

Lys

Lys

Ala

100

Ala

Phe

217248

185

190

Glu Lys His Pro Glu Tyr Tyr Lys Asn Cys

nhén tao

200

tdng hop (poll kham)

Ser

Pro

Thr

Gly

Asp

Arg

85

Gly

Tyr

Thr

Pro

Arg

Ala

Pro

Ser

70

Thr

Leu

Phe

Ile

Ile

Val

Ile

Glu

55

Thr

Gln

Lys

Ser

Pro
135

Glu

Lys

Cys

40

Asn

Lys

Asp

Lys

Val

120

Ser

Thr

Gln

25

Glu

Pro

Trp

Phe

Lys

105

Pro

Thr

-124-

Val

10

Trp

Glu

Tyr

Arg

Trp

90

Lys

Leu

Asn

Pro

Pro

Met

Asn

Lys

75

Glu

Ser

Asp

Asn

Val

Leu

Glu

Thr

60

Leu

Val

Val

Glu

Glu
140

205

Lys Leu

Thr Glu
30

Lys Glu
45

Pro Val

Val Asp

Gln Leu

Thr Val
110

Gly Phe
125

Thr Pro

Lys

15

Glu

Gly

Phe

Phe

Gly

95

Leu

Arg

Gly

Pro

Lys

Lys

Ala

Arg

80

Ile

Ala

Lys

Ile



Arg

145

Ile

Asn

Ser

Glu

Lys

225

Trp

Asn

Tyr

Lys

Leu

305

Tyr

Asp

Tyr

Phe

Pro

Asp

His

210

Glu

Thr

Asp

Pro

Ala

290

Ala

Asp

Gln

Gln

Gln

Glu

Leu

195

Leu

Pro

Val

Ile

Gly

275

Leu

Glu

Pro

Trp

Tyr

Cys

Ile

180

Glu

Leu

Pro

Gln

Gln

260

Ile

Thr

Asn

Ser

Thr
340

Asn

Ser

165

Val

Ile

Lys

Phe

Pro

245

Lys

Lys

Asp

Arg

Lys

325

Tyr

Val

150

Met

Ile

Gly

Trp

Leu

230

Ile

Leu

Val

Ile

Glu

310

Asp

Gln

Leu

Thr

Tyr

Gln

Gly

215

Trp

Gln

Val

Arg

Val

295

Ile

Leu

Ile
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Pro

Arg

Gln

His

200

Phe

Met

Leu

Gly

Gln

280

Pro

Leu

Ile

Tyr

Gln

Ile

Tyx

185

Arg

Thr

Gly

Pro

Lys

265

Leu

Leu

Lys

Ala

Gln
345

-125-

Gly

Leu

170

Met

Ala

Thr

Tyr

Glu

250

Leu

Cys

Thr

Glu

Glu

330

Glu

Trp

155

Glu

Ala

Lys

Pro

Glu

235

Lys

Asn

Lys

Glu

Pro

315

Ile

Pro

Lys

Pro

Ala

Ile

Asp

220

Leu

Asp

Trp

Leu

Glu

300

Val

Gln

Phe

Gly

Phe

Leu

Glu

205

Lys

His

Ser

Ala

Leu

285

Ala

His

Lys

Lys

Ser

Arg

Tyr

190

Glu

Lys

Pro

Trp

Ser

270

Arg

Glu

Gly

Gln

Asn
350

Pro

Ala

175

Val

Leu

His

Asp

Thr

255

Gln

Gly

Leu

Val

Gly

335

Leu

Ala

160

Lys

Gly

Arg

Gln

Lys

240

Val

Ile

Ala

Glu

Tyr

320

His

Lys



Thr

Gln

Trp

385

Glu

Glu

Lys

Asn

Arg

465

Leu

Ile

Asp

Lys

Gly
545

Gly

Leu

370

Gly

Thr

Phe

Asp

Arg

450

Gln

Gln

Val

Lys

Lys

530

Gly

Lys

355

Thr

Lys

Trp

vVal

Pro

435

Glu

Lys

Ala

Thr

Ser

515

Glu

Asn
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Glu

Lys

Ile

His

Leu

590

Gln

Met

Leu Glu

Ala Ser

Lys Gly

Ala Ala

480

Val Asn
495

Gln Pro

Leu Ile

Gly Ile

Arg Lys

560

Glu Arg

575

Pro Pro

Leu Lys

Trp Gln



Leu

625

Val

Gln

Lys

Lys

Tyr

705

Lys

Ala

Ile

Asp

Phe

785

Ala

Ser

Ala

Ala

Glu

Val

Ala

690

Asn

Lys

Val

Gly

Ile

770

Arg

Lys

Glu

Cys

Ser

Thr

vVal

675

Ala

Pro

Ile

Gln

Gly

755

Gln

Val

Leu

Ile

Thr

Gly

Ala

660

His

Cys

Gln

Ile

Met

740

Tyxr

Thr

Tyr

Leu

Lys
820

His

Tyr

645

Tyr

Thr

Trp

Ser

Gly

725

Ala

Ser

Arg

Phe

Trp

805

Val

Leu

630

Met

Tyr

Ala

Trp

Gln

710

Gln

Val

Ala

Glu

Arg

790

Lys

Val

Glu

Glu

Ile

Asn

Ala

695

Gly

Val

Leu

Gly

Leu

775

Asp

Gly

Pro

217248

Gly

Ala

Leu

Gly

680

Asn

Val

Arg

Ile

Glu

760

Gln

Ser

Glu

Arg

Lys

Glu

Lys

665

Ser

Val

Ile

Glu

His

745

Arg

Lys

Arg

Gly

Arg
825

-136-

Ile

Val

650

Leu

Asn

Thr

Ala

Gln

730

Asn

Ile

Gln

Asp

Ala

810

Lys

Ile

635

Ile

Ala

Phe

Gln

Ser

715

Ala

Phe

vVal

Ile

Pro

795

Val

Val

Ile

Pro

Gly

Thr

Glu

700

Met

Glu

Lys

Asp

Ile

780

Val

Val

Lys

Val
Ala
Arg
Ser
685
Phe
Asn
His
Arg
Ile
765
Lys
Trp

Ile

Ile

Ala

Glu

Trp

670

Thr

Gly

Lys

Leu

Arg

750

Ile

Ile

Lys

Gln

Ile
830

Val

Thr

655

Pro

Thr

Ile

Glu

Lys

735

Gly

Ala

Gln

Gly

Asp

815

Arg

His

640

Gly

Val

vVal

Pro

Leu

720

Thr

Gly

Thr

Asn

Pro

800

Asn

Asp



217248

Tyr Gly Lys Gln Met Ala Gly Asp Asp Cys Val Ala Gly Arg Gln Asp

835

Glu Asp Gln

850

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

<220>
<223>

<400>

19
508
PRT

Trinh tu

A

Cau trdc

19

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Gln

Ser

Lys

Ile

Leu

50

Pro

vVal

Lys

Lys

Gln

Ile

Val

35

Leu

Ala

Ala

Glu

Thr

115

Asn

Arg

Arg

20

Trp

Glu

Leu

Val

Ala

100

Gln

Tyr

nhén tao

840

tdng hop (Mos3 gag)

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Pro

Ser

Arg

Ser

Ala

Thr

70

Tyr

Asp

Ala-

Ile

Val

Pro

Arg

Glu

55

Gly

Cys

Lys

Ala

Val

Leu

Gly

Glu

40

Gly

Ser

Val

Ile

Ala

120

Gln

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

-137-

Gly

10

Lys

Asp

Gln

Glu

Gln

90

Glu

Thr

Ala

Gly

Lys

Arg

Gln

Leu

75

Arg

Ile

Gly

Gln

Lys

Lys

Phe

Ile

60

Lys

Ile

Gln

Ser

Gly

845

Leu

Tyxr

Ala

45

Ile

Ser

Asp

Asn

Ser

125

Gln

Asp

Lys

30

Leu

Glu

Leu

Val

Lys

110

Ser

Met

Ala

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Lys

Val

Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

vVal

His



Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Pro

Arg

305

Leu

Leu

130

Ala

Lys

Gly

His

Ala

210

Gly

Thr

Val

Val

Lys

290

Ala

Leu

Gly

Leu

Gly

Ala

Gln

195

Asp

Gln

Pro

Gly

Arg

275

Glu

Glu

Ile

Pro

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu

260

Met

Ser

Gln

Gln

Gly

Pro

Asn

165

Pro

Ala

Asp

Arg

Glu

245

Ile

Tyr

Phe

Ala

Asn

325

Ala

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Arg

Thr

310

Ala

Ser

135

Thr

Glu

Asp

Gln

Leu

215

Pro

Ile

Lys

Pro

Asp

295

Gln

Asn

Leu

217248

Leu

Val

Leu

Ile

200

His

Arg

Gly

Arg

Val

280

Tyr

Glu

Pro

Glu

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

Val

Val

Asp

Glu

-138-

Ala

Pro

170

Met

Lys

Val

Ser

Met

250

Ile

Ile

Asp

Lys

Cys

330

Met

Trp

155

Met

Met

Asp

His

Asp

235

Thr

Ile

Leu

Arg

Asn

315

Lys

Met

140

Val

Phe

Leu

Thr

Ala

220

Ile

Ser

Met

Asp

Phe

300

Trp

Ser

Thr

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Ile

285

Phe

Met

Ile

Ala

Val

Ala

Ile

190

Asn

Pro

Gly

Pro

Leu

270

Lys

Lys

Thr

Leu

Cys

Val

Leu

175

Val

Glu

Ile

Thr

Pro

255

Asn

Gln

val

Glu

Arg

335

Gln

Glu

160

Ala

Gly

Glu

Pro

Thr

240

Val

Lys

Gly

Leu

Thr

320

Ala

Gly



217248

340 345 350

Val Gly Gly Pro Ser His Lys Ala Arg Ile Leu Ala Glu Ala Met Ser
355 360 365

Gln Ala Asn Asn Thr Asn Ile Met Met Gln Arg Gly Asn Phe Lys Gly
370 375 380

Gln Lys Arg Ile Lys Cys Phe Asn Cys Gly Lys Glu Gly His Leu Ala
385 390 395 400

Arg Asn Cys Arg Ala Pro Arg Lys Arg Gly Cys Trp Lys Cys Gly Arg
405 410 415

Glu Gly His Gln Met Lys Asp Cys Asn Glu Arg Gln Ala Asn Phe Leu
420 425 430

Gly Lys Ile Trp Pro Ser Ser Lys Gly Arg Pro Gly Asn Phe Pro Gln
435 440 445

Ser Arg Pro Glu Pro Thr Ala Pro Leu Glu Pro Thr Ala Pro Pro Ala
450 455 460

Glu Pro Thr Ala Pro Pro Ala Glu Ser Phe Gly Phe Gly Glu Glu Ile
465 470 475 480

Thr Pro Ser Pro Lys Gln Glu Gln Lys Asp Arg Glu Pro Leu Thr Ser
485 490 495

Leu Lys Ser Leu Phe Gly Ser Asp Pro Leu Leu Gln
500 505

<210> 20
<211l> 206
<212> PRT

<213> Trinh tuy nhén tao
<220>

<223> Chu trdc tdng hop ((Mosl nef) (tu G dén A dé loai boét vi tri
myristyl hod))

-139-



<400>

20

Met Ala Gly

1

Arg

Val

Ala

Glu

65

Tyr

Leu

Trp

Pro

Leu

145

Asn

Glu

His

Glu

Ser

Ala

50

Val

Lys

Glu

Val

Gly

130

Val

Asn

Lys

Met

Arg

Arg

35

Asn

Gly

Gly

Gly

Tyr

115

Pro

Pro

Ser

Glu

Ala
195

Lys

Met

20

Asp

Asn

Phe

Ala

Leu

100

His

Gly

Val

Leu

Val

180

Arg

Trp

Arg

Leu

Ala

Pro

Leu

85

Ile

Thr

Ile

Glu

Leu

165

Leu

Glu

Ser

Arg

Glu

Asp

Val

70

Asp

Tyr

Gln

Arg

Pro

150

His

Met

Leu

Lys

Ala

Lys

Cys

55

Arg

Leu

Ser

Gly

Tyr

135

Glu

Pro

Trp

His

217248

Ser

Glu

His

40

Ala

Pro

Ser

Gln

Tyxr

120

Pro

Lys

Met

Lys

Pro
200

Ser

Pro

25

Gly

Trp

Gln

His

Lys

105

Phe

Leu

Ile

Ser

Phe

185

Glu

-140-

Val

10

Ala

Ala

Leu

Val

Phe

90

Arg

Pro

Thr

Glu

Gln

170

Asp

Tyr

Val

Ala

Ile

Glu

Pro

75

Leu

Gln

Asp

Phe

Glu

155

His

Ser

Tyr

Gly

Asp

Thr

Ala

60

Leu

Lys

Asp

Trp

Gly

140

Ala

Gly

Arg

Lys

Trp

Gly

Ser

45

Gln

Arg

Glu

Ile

Gln

125

Trp

Asn

Met

Leu

Asp
205

Pro

Val

30

Ser

Glu

Pro

Lys

Leu

110

Asn

Cys

Glu

Asp

Ala

190

Cys

Ala Ile
15

Gly Ala

Asn Thr

Glu Glu

Met Thr
80

Gly Gly
95

Asp Leu

Tyr Thr

Phe Lys

Gly Glu
160

Asp Pro
175

Phe His



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

<220>
<223>

<400>

21
206
PRT

Trinh tu

Céu trtc
myristyl hoa))

21

Met Ala Gly

1

Arg

Ala

Ala

Glu

65

Tyr

Leu

Trp

Pro

Leu
145

Glu

Ser

Ala

50

Val

Lys

Asp

Val

Gly
130

Val

Arg

Gln

35

Thr

Gly

Ala

Gly

Tyr

115

Pro

Pro

Lys

Ile

20

Asp

Asn

Phe

Ala

Leu

100

Asn

Gly

Val

nhén tao

217248

téng hop ((Mos2

Trp

Arg

Leu

Ala

Pro

Phe

85

Ile

Thr

Val

Asp

Ser

Arg

Asp

Asp

vVal

70

Asp

Tyr

Gln

Arg

Pro
150

Lys

Ala

Lys

Cys

55

Lys

Leu

Ser

Gly

Tyr

135

Arg

Ser

Glu

Tyr

40

Ala

Pro

Ser

Lys

Phe

120

Pro

Glu

nef)

Ser

Pro

25

Gly

Trp

Gln

Phe

Lys

105

Phe

Leu

Val

-141-

(tt G dén A agé

Ile

10

Ala

Ala

Leu

Val

Phe

90

Arg

Pro

Thr

Glu

vVal

Ala

Leu

Glu

Pro

75

Leu

Gln

Asp

Phe

Glu
155

Gly

Glu

Thr

Ala

60

Leu

Lys

Glu

Trp

Gly

140

Ala

Trp

Ser

45

Gln

Arg

Glu

Ile

Gln

125

Trp

Asn

loai bdét su

Pro Ala
15

Val Gly
30

Ser Asn

Glu Asp

Pro Met

Lys Gly

95

Leu Asp

110

Asn Tyr

Cys Phe

Lys Gly

val

Ala

Thr

Glu

Thr

80

Gly

Leu

Thr

Lys

Glu
160



Asn Asn Cys Leu

Glu Arg Glu Val

180

His Met Ala Arg

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

<220>
<223>

<400>

195

22
208
PRT

Trinh tu

cdu tric

22

Met Ala Gly

1

Arg

Val

Ala

Glu

65

Thr

Gly

Leu

Glu

Ser

His

50

Glu

Tyr

Leu

Trp

Arg

Gln

35

Asn

val

Lys

Glu

Val

Lys

Met

20

Asp

Asn

Gly

Ala

Gly

100

Tyxr

217248

Leu His Pro Met Asn

165

Leu Val Trp Arg Phe

185

Glu Lys His Pro Glu

nhén tao

200

téng hop (Mos3 nef)

Trp

Arg

Leu

Ala

Phe

Ala

85

Leu

His

Ser

Arg

Asp

Asp

Pro

70

Val

Ile

Thr

Lys

Thr

Lys

Cys

55

Val

Asp

His

Gln

Arg

Glu

His

40

Ala

Arg

Leu

Ser

Gly

Ser

Pro

25

Gly

Trp

Pro

Ser

Gln

105

Phe

-142-

Leu
170

Asp

Tyr

Val

10

Ala

Ala

Leu

Gln

His

90

Lys

Phe

His Gly Met

Ser Arg Leu

Asp Asp Pro

175

Ala Phe His

190

Tyr Lys Asn Cys

Val

Ala

Leu

Gln

Val

75

Phe

Arg

Pro

Gly

Glu

Thr

Ala

60

Pro

Leu

Gln

Asp

205

Trp

Gly

Ser

45

Gln

Val

Lys

Glu

Trp

Pro

Val

30

Ser

Glu

Arg

Glu

Ile

110

His

Ala

15

Gly

Asn

Glu

Pro

Lys

95

Leu

Asn

Val

Ala

Thr

Glu

Met

80

Gly

Asp

Tyxr



Thr

Lys

145

Glu

Glu

Arg

Pro

130

Leu

Asn

Asp

His

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

<220>
<223>

<400>

115

Gly

vVal

Asn

Arg

Met
195

23

705
PRT
Trinh tu

23

Met Gly Ala

1

Glu

His

Gly

Gln
65

Lys

Ile

Leu
50

Pro

Ile

Val

35

Leu

Ser

Pro

Pro

Cys

Glu

180

Ala

ciu tric

Arg

Arg

20

Trp

Glu

Leu

Gly Thr

Val Asp
150

Leu Leu
165

Val Leu

Arg Glu

nhén tao

Arg

135

Pro

His

Lys

Leu

217248

120

Phe

Lys

Pro

Trp

His
200

Pro

Glu

Met

Lys

185

Pro

Leu

Val

Ser

170

Phe

Glu

tdng hop (gagnefl kham)

Ala Ser

5

Leu Arg

Ala Ser

Thr Ser

Gln Thr
70

Val

Pro

Arg

Glu

55

Gly

Leu

Ser

Gly Gly

Glu
40

25

Leu

Gly Cys

Ser

Glu

-143-

Gly

10

Lys

Glu

Arg

Glu

Thr

Glu

155

Gln

Asp

Phe

Gly

Lys

Arg

Gln

Leu
75

Phe

140

Glu

His

Ser

Tyr

Glu

Lys

Phe

Ile

60

Arg

125

Gly

Ala

Gly

Ser

Lys
205

Leu

Tyr

Ala

45

Leu

Ser

Trp

Asn

Met

Leu

190

Asp

Asp

Arg

30

Val

Gly

Leu

Cys

Glu

Glu

175

Ala

Cys

Arg

15

Leu

Asn

Gln

Tyr

Tyr

Gly

160

Asp

Arg

Leu

Trp

Lys

Pro

Leu

Asn
80



Thr

Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala

210

Gly

Thr

Val

Val

Ala

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln

195

Glu

Gln

Leu

Gly

Arg
275

Thr

Ala

100

Gln

Tyr

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu

260

Met

Leu

85

Leu

Gln

Pro

Pro

Ser

165

Pro

Ala

Asp

Arg

Glu

245

Ile

Tyr

Tyr

Glu

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Cys

Lys

Ala

Val

135

Thr

Glu

Asp

Gln

Val

215

Pro

Ile

Lys

Pro

217248

Val

Ile

Ala

120

Gln

Leu

Val

Leu

Met

200

His

Arg

Gly

Arg

Val
280

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

-144-

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

val

Ser

Met

250

Ile

Ile

Arg

Glu

Gly

Gln

Trp

155

Met

Met

Glu

His

Asp

235

Thr

Ile

Leu

Ile

Gln

Asn

Gly

140

Val

Phe

Leu

Thr

Ala

220

Ile

Asn

Leu

Asp

Glu

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Ile
285

Ile Lys
95

Lys Ser
110

Ser Gln

Met Val

Val Val

Ala Leu
175

Thr Val
190

Asn Glu

Pro Ile

Gly Thr

Pro Pro
255

Leu Asn
270

Arg Gln

Asp

Lys

Val

His

Glu

160

Ser

Gly

Glu

Ala

Thr

240

Ile

Lys

Gly



Pro

Arg

305

Leu

Leu

Val

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe

465

Lys

Lys

290

Ala

Leu

Gly

Gly

Val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Glu

Glu

vVal

Pro

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyxr

Phe

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

405

His

Ile

Pro

Thr

Pro
485

Arg

Ser

310

Ala

Thr

His

Ala

vVal

390

Arg

Gln

Trp

Glu

Thr

470

Leu

Asp

295

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala

Met

Pro

Pro

455

Thr

Ala

217248

Tyr

Asp

Pro

Glu

Ala

360

Ile

Cys

Pro

Lys

Ser

440

Thr

Pro

Ser

vVal

val

Asp

Glu

345

Arg

Met

Phe

Arg

Asp

425

Asn

Ala

Ser

Leu

-145-

Asp

Lys

Cys

330

Met

val

Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Lys
490

Arg

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Thr

Gly

Pro

Lys
475

Ser

Phe

300

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

Glu

Arg

Glu

460

Gln

Leu

Tyr

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Glu

Glu

Phe

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gly

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Asn
495

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp

480

Asp



Pro

Pro

Val

Ser

545

Glu

Pro

Lys

Leu

Asn

625

Cys

Glu

Asp

Ala

Ser

Ala

Gly

530

Asn

Glu

Met

Gly

Asp

610

Tyr

Phe

Gly

Asp

Phe
690

Ser
Ile
515
Ala
Thr
Glu
Thr
Gly
595
Leu
Thr
Lys
Glu
Pro

675

His

Gln

500

Arg

val

Ala

Glu

Tyr

580

Leu

Trp

Pro

Leu

Asn

660

Glu

His

Ala

Glu

Ser

Ala

Val

565

Lys

Glu

Val

Gly

Val

645

Asn

Lys

Met

Gly

Arg

Arg

Asn

550

Gly

Gly

Gly

Tyr

Pro

630

Pro

Ser

Glu

Ala

Lys

Met

Asp

535

Asn

Phe

Ala

Leu

His

615

Gly

Val

Leu

Val

Arg
695

217248

Trp

Arg

520

Leu

Ala

Pro

Leu

Ile

600

Thr

Ile

Glu

Leu

Leu

680

Glu

Ser
505
Arg
Glu
Asp
Val
Asp
585
Tyr
Gln
Arg
Pro
His
665

Met

Leu

-146-

Lys

Ala

Lys

Cys

Arg

570

Leu

Ser

Gly

Tyr

Glu

650

Pro

Trp

His

Ser

Glu

His

Ala

555

Pro

Ser

Gln

Tyr

Pro

635

Lys

Met

Lys

Pro

Ser

Pro

Gly

540

Trp

Gln

His

Lys

Phe

620

Leu

Ile

Ser

Phe

Glu
700

Val val Gly Trp
510

Ala Ala Asp Gly
525

Ala Ile Thr Ser

Leu Glu Ala Gln
560

Val Pro Leu Arg
575

Phe Leu Lys Glu
590

Arg Gln Asp Ile
605

Pro Asp Trp Gln

Thr Phe Gly Trp
640

Glu Glu Ala Asn
655

Gln His Gly Met
670

Asp Ser Arg Leu
685

Tyr Tyr Lys Asp



Cys
705

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

<220>
<223>

<400>

24
696
PRT

Trinh tu

ciu tric

24

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Gln

Tyr

Ser

Lys

Leu

Leu

50

Pro

Val

Lys

Lys

Pro

130

Pro

Ile

Val

35

Leu

Ala

Ala

Glu

Thr

115

Ile

Arg

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Val

Thr

nhin tao
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tdng hop (gagnef2 kham)

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Gln

Leu

Ser

Arg

Ser

Ser

Thr

70

Tyr

Asp

Ala

Asn

Asn

Ile

Pro

Arg

Glu

55

Gly

Cys

Lys

Lys

Leu

135

Ala

Leu

Gly

Glu

40

Gly

Thr

Val

Ile

Glu

120

Gln

Trp

Arg

Gly

25

Leu

Cys

Glu

His

Glu?

105

Ala

Gly

Val
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Gly

10

Lys

Glu

Lys

Glu

Ala

90

Glu

Asp

Gln

Lys

Gly

Lys

Arg

Gln

Leu

75

Glu

Glu

Gly

Met

Val

Lys

His

Phe

Ile

60

Arg

Ile

Gln

Lys

Val

140

Ile

Leu

Tyr

Ala

45

Ile

Ser

Glu

Asn

Val

125

His

Glu

Asp

Met

30

Leu

Lys

Leu

vVal

Lys

110

Ser

Gln

Glu

Lys Trp

15

Leu Lys

Asn Pro

Gln Leu

Phe Asn

80

Arg Asp

95

Ser Gln

Gln Asn

Pro Ile

Lys Ala



145

Phe

Thr

Ala

Trp

Met

225

Gln

Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

Pro

Ala

Asp

210

Arg

Glu

Ile

Tyr

Phe

290

Ala

Asn

Ala

Ser

Pro

Gln

Met

195

Arg

Glu

Gln

Tyxr

Ser

275

Arg

Thr

Ala

Thr

His

Glu

Asp

180

Gln

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Asn

Leu

340

Lys

Val

165

Leu

Met

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Pro

325

Glu

Ala

150

Ile

Asn

Leu

Pro

Gly

230

Trp

Trp

Ser

Val

Val

310

Asp

Glu

Arg

Pro

Thr

Lys

Val

215

Ser

Met

Ile

Ile

Asp

295

Lys

Cys

Met

Val
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Met

Met

Asp

200

His

Asp

Thr

Ile

Leu

280

Arg

Asn

Lys

Met

Leu

Phe

Leu

185

Thr

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp

Thr

Thr

345

Ala
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Thr

170

Asn

Ile

Gly

Ala

Asn

250

Gly

Ile

Phe

Met

Ile

330

Ala

Glu

155

Ala

Thr

Asn

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

315

Leu

Cys

Ala

Leu

Val

Glu

Val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Arg

Gln

Met

Ser

Gly

Glu

205

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

Ala

Gly

Ser

Glu

Gly

190

Ala

Pro

Ser

Pro

Ile

270

Pro

Arg

Leu

Leu

vVal

350

Gln

Gly

175

His

Ala

Gly

Asn

Val

255

Val

Lys

Ala

Leu

Gly

335

Gly

Thr

160

Ala

Gln

Glu

Gln

Leu

240

Gly

Arg

Glu

Glu

Val

320

Pro

Gly

Asn



Ser

Val

385

Arg

Gln

Trp

Glu

Pro

465

Arg

Lys

Ala

Lys

Cys

545

Lys

Thr

370

Lys

Ala

Met

Pro

Pro

450

Ala

Ser

Ser

Glu

Tyr

530

Ala

Pro

355

Ile

Cys

Pro

Lys

Ser

435

Thr

Pro

Leu

Ser

Pro

515

Gly

Trp

Gln

Leu

Phe

Arg

Asp

420

His

Ala

Lys

Phe

Ile

500

Ala

Ala

Leu

Val

Met

Asn

Lys

405

Cys

Lys

Pro

Gln

Gly

485

Val

Ala

Leu

Glu

Pro

Gln

Cys

390

Lys

Thr

Gly

Pro

Glu

470

Ser

Gly

Glu

Thr

Ala
550

Leu

Arg

375

Gly

Gly

Glu

Arg

Ala

455

Pro

Asp

Trp

Gly

Ser

535

Gln

Arg
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360

Ser

Lys

Cys

Arg

Pro

440

Glu

Lys

Pro

Pro

Val

520

Ser

Glu

Pro

Asn

Glu

Trp

Gln

425

Gly

Ser

Asp

Leu

Ala

505

Gly

Asn

Asp

Met
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Phe

Gly

Lys

410

Ala

Asn

Phe

Arg

Ser

490

vVal

Ala

Thr

Glu

Thr

Lys

His

395

Cys

Asn

Phe

Arg

Glu

475

Gln

Arg

Ala

Ala

Glu

555

Tyxr

Gly

380

Ile

Gly

Phe

Leu

Phe

460

Pro

Ala

Glu

Ser

Ala

540

Val

Lys

365

Ser

Ala

Lys

Leu

Gln

445

Glu

Leu

Gly

Arg

Gln

525

Thr

Gly

Ala

Lys Arg

Arg Asn

Glu Gly

415

Gly Lys

430

Ser Arg

Glu Thr

Thr Ser

Lys Trp

495

Ile Arg

510

Asp Leu

Asn Ala

Phe Pro

Ala Phe

Ile

Cys

400

His

Ile

Pro

Thr

Leu

480

Ser

Arg

Asp

Asp

Val

560

Asp



Leu

Ser

Gly

Tyr

625

Arg

Pro

Trp

His

Ser

Lys

Phe

610

Pro

Glu

Met

Arg

Pro
690

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

<220>
<223>

<400>

Phe

Lys

595

Phe

Leu

Val

Asn

Phe

675

Glu

25
1341
PRT

Phe

580

Arg

Pro

Thr

Glu

Leu

660

Asp

Tyr

Trinh tu

Cciu triac

25

Met Gly Ala Arg

1

Glu Lys Ile Arg

20

565

Leu

Gln

Asp

Phe

Glu

645

His

Ser

Tyxr

Lys

Glu

Trp

Gly

630

Ala

Gly

Arg

Lys

Glu

Ile

Gln

615

Trp

Asn

Met

Leu

Asn
695

nhin tao
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Lys

Leu

600

Asn

Cys

Lys

Asp

Ala

680

Cys

Gly

585

Asp

Tyxr

Phe

Gly

Asp

665

Phe

570

Gly

Leu

Thr

Lys

Glu

650

Pro

His

Leu

Trp

Pro

Leu

635

Asn

Glu

His

tdng hop (gag pol2 v3 kham)

Asp

val

Gly

620

vVal

Asn

Arg

Met

Gly

Tyr

605

Pro

Pro

Cys

Glu

Ala
685

Leu
590

Asn

Gly

Val

Leu

Val

670

Arg

575

Ile

Thr

Val

Asp

Leu

655

Leu

Glu

Tyr

Gln

Arg

Pro

640

His

Val

Lys

Ala Ser Ile Leu Arg Gly Gly Lys Leu Asp Lys Trp

5

10

15

Leu Arg Pro Gly Gly Lys Lys His Tyr Met Leu Lys

25

-150-

30



His

Gly

Gln

65

Thr

Thr

Gln

Tyr

Ser

145

Phe

Thr

Ala

Trp

Met
225

Leu

Leu

50

Pro

Val

Lys

Lys

Pro

130

Pro

Ser

Pro

Ala

Asp

210

Arg

vVal

35

Leu

Ala

Ala

Glu

Thr

115

Ile

Arg

Pro

Gln

Met

195

Arg

Glu

Trp

Glu

Leu

Thr

Ala

100

Gln

Val

Thr

Glu

Asp

180

Gln

Leu

Pro

Ala

Thr

Gln

Leu

85

Leu

Gln

Gln

Leu

Val

165

Leu

Met

His

Arg

Ser

Ser

Thr

70

Tyr

Asp

Ala

Asn

Asn

150

Ile

Asn

Leu

Pro

Gly
230

Arg

Glu

55

Gly

Cys

Lys

Lys

Leu

135

Ala

Pro

Thr

Lys

Val

215

Ser
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Glu

40

Gly

Thr

Val

Ile

Glu

120

Gln

Trp

Met

Met

Asp

200

His

Asp

Leu

Cys

Glu

His

Glu

105

Ala

Gly

Val

Phe

Leu

185

Thr

Ala

Ile
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Glu

Lys

Glu

Ala

90

Glu

Asp

Gln

Lys

Thr

170

Asn

Ile

Gly

Ala

Arg

Gln

Leu

75

Glu

Glu

Gly

Met

Val

155

Ala

Thr

Asn

Pro

Gly
235

Phe Ala
45

Ile Ile
60

Arg Ser

Ile Glu

Gln Asn

Lys Val
125

Val His
140

Ile Glu

Leu Ser

Val Gly

Glu Glu
205

Val Ala
220

Thr Thr

Leu

Lys

Leu

Val

Lys

110

Ser

Gln

Glu

Glu

Gly

190

Ala

Pro

Ser

Asn

Gln

Phe

Arg

95

Ser

Gln

Pro

Lys

Gly

175

His

Ala

Gly

Asn

Pro

Leu

Asn

80

Asp

Gln

Asn

Ile

Ala

160

Ala

Gln

Glu

Gln

Leu
240



Gln

Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

Val

385

Arg

Gln

Trp

Glu

Ile

Tyxr

Phe

290

Ala

Asn

Ala

Ser

Thr

370

Lys

Ala

Met

Pro

Gln

Tyxr

Ser

275

Arg

Thr

Ala

Thr

His

355

Ile

Cys

Pro

Lys

Ser
435

Ile

Lys

260

Pro

Asp

Gln

Asn

Leu

340

Lys

Leu

Phe

Arg

Asp

420

His

Ala

245

Arg

Thr

Tyx

Asp

Pro

325

Glu

Ala

Met

Asn

Lys

405

Cys

Lys

Trp

Trp

Ser

vVal

Val

310

Asp

Glu

Arg

Gln

Cys

390

Lys

Thr

Gly

Met

Ile

Ile

Asp

295

Lys

Cys

Met

Val

Arg

375

Gly

Gly

Glu

Arg
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Thr

Ile

Leu

280

Arg

Asn

Lys

Met

Leu

360

Ser

Lys

Cys

Arg

Pro
440

Ser

Leu

265

Asp

Phe

Trp

Thr

Thr

345

Ala

Asn

Glu

Trp

Gln

425

Gly
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Asn

250

Gly

Ile

Phe

Met

Ile

330

Ala

Glu

Phe

Gly

Lys

410

Ala

Asn

Pro

Leu

Lys

Lys

Thr

315

Leu

Cys

Ala

Lys

His

395

Cys

Asn

Phe

Pro

Asn

Gln

Thr

300

Asp

Arg

Gln

Met

Gly

380

Ile

Gly

Phe

Leu

Ile

Lys

Gly

285

Leu

Thr

Ala

Gly

Ser

365

Ser

Ala

Lys

Leu

Gln
445

Pro

Ile

270

Pro

Arg

Leu

Leu

Val

350

Gln

Lys

Arg

Glu

Gly

430

Ser

Val

255

Val

Lys

Ala

Leu

Gly

335

Gly

Thr

Arg

Asn

Gly

415

Lys

Arg

Gly

Arg

Glu

Glu

Val

320

Pro

Gly

Asn

Ile

Cys

400

His

Ile

Pro



Glu

Pro

465

Arg

Pro

Lys

Glu

Pro

545

Ser

Thr

Leu

Phe

Ile

625

vVal

Pro

450

Ala

Ser

Ile

Val

Ile

530

Glu

Thr

Gln

Lys

Ser

610

Pro

Leu

Thr

Pro

Leu

Glu

Lys

515

Cys

Asn

Lys

Asp

Lys

595

Val

Ser

Pro

Ala

Lys

Phe

Thr

500

Gln

Thr

Pro

Trp

Phe

580

Lys

Pro

Ile

Gln

Pro

Gln

Gly

485

vVal

Trp

Glu

Tyr

Arg

565

Trp

Lys

Leu

Asn

Gly
645

Pro

Glu

470

Ser

Pro

Pro

Met

Asn

550

Lys

Glu

Ser

Asp

Asn

630

Trp

Ala

455

Pro

Asp

Val

Leu

Glu

535

Thr

Leu

vVal

Val

Glu

615

Glu

Lys
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Glu

Lys

Pro

Lys

Thr

520

Lys

Pro

vVal

Ser

Asp

Leu

Leu

505

Glu

Glu

Ile

Asp

Gln Leu

Thr
600

Asp

Thr

585

Val

Phe

Pro

Gly Ser
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Phe

Arg

Ser

490

Lys

Glu

Gly

Phe

Phe

570

Gly

Leu

Arg

Gly

Pro
650

Arg

Glu

475

Gln

Pro

Lys

Lys

Ala

555

Arg

Ile

Ala

Lys

Ile

635

Ala

Phe

460

Pro

Met

Gly

Ile

Ile

540

Ile

Glu

Pro

Val

Tyr

620

Arg

Ile

Glu

Leu

Ala

Met

Lys

525

Ser

Lys

Leu

His

Gly

605

Thr

Tyr

Phe

Glu

Thr

Pro

Asp

510

Ala

Lys

Lys

Asn

Pro

590

Asp

Ala

Gln

Gln

Thr

Ser

Ile

495

Gly

Leu

Ile

Lys

Lys

575

Ala

Ala

Phe

Tyr

Ser
655

Thr

Leu

480

Ser

Pro

Val

Gly

Asp

560

Arg

Gly

Tyr

Thr

Asn

640

Ser



Met

Ile

Gly

Trp

705

Leu

Ile

Leu

Val

Val

785

Glu

Asp

Gln

Arg

Thr

Tyr

Gln

690

Gly

Trp

vVal

vVal

Lys

770

Val

Ile

Leu

Ile

Met
850

Lys

Gln

675

His

Phe

Met

Leu

Gly

755

Gln

Pro

Leu

Ile

Tyr

835

Arg

Ile

660

Tyr

Arg

Thr

Gly

Pro

740

Lys

Leu

Leu

Lys

Ala

820

Gln

Gly

Leu

Met

Thr

Thr

Tyr

725

Glu

Leu

Cys

Thr

Glu

805

Glu

Glu

Ala

Glu

Ala

Lys

Pro

710

Glu

Lys

Asn

Lys

Glu

790

Pro

Ile

Pro

His

Pro

Ala

Ile

695

Asp

Leu

Asp

Trp

Leu

775

Glu

Val

Gln

Phe

Thr
855
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Phe

Leu

680

Glu

Lys

His

Ser

Ala

760

Leu

Ala

His

Lys

Lys

840

Asn

Arg

665

Tyr

Glu

Lys

Pro

Trp

745

Ser

Arg

Glu

Gly

Gln

825

Asn

Asp
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Lys

Val

Leu

His

Asp

730

Thr

Gln

Gly

Leu

Val

810

Gly

Leu

Val

Gln

Gly

Arg

Gln

715

Lys

vVal

Ile

Thr

Glu

795

Tyxr

Gln

Lys

Lys

Asn

Ser

Gln

700

Lys

Trp

Asn

Tyr

Lys

780

Leu

Tyr

Gly

Thr

Gln
860

Pro

Asp

685

His

Glu

Thr

Asp

Ala

765

Ala

Ala

Asp

Gln

Gly

845

Leu

Asp Ile
670

Leu Glu

Leu Leu

Pro Pro

Val Gln
735

Ile Gln
750

Gly Ile

Leu Thr

Glu Asn

Pro Ser

815

Trp Thr
830

Lys Tyr

Thr Glu

Val

Ile

Arg

Phe

720

Pro

Lys

Lys

Glu

Arg

800

Lys

Tyr

Ala

Ala
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Val Gln Lys Ile Ala Thr Glu Ser Ile Val Ile Trp Gly Lys Thr Pro
865 870 875 880

Lys Phe Lys Leu Pro Ile Gln Lys Glu Thr Trp Glu Ala Trp Trp Thr
885 890 895

Glu Tyr Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr
900 905 910

Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Val
915 920 925

Gly Ala Glu Thr Phe Tyr Val Ala Gly Ala Ala Asn Arg Glu Thr Lys
930 935 940

Leu Gly Lys Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val
945 950 955 960

Ser Leu Thr Asp Thr Thr Asn Gln Lys Thr Ala Leu Gln Ala Ile His
965 970 ‘ 975

Leu Ala Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Ala Ser
980 985 990

Gln Tyr Ala Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu Ser
995 1000 1005

Glu Leu Val Ser Gln Ile Ile @Glu Gln Leu Ile Lys Lys Glu Lys
1010 1015 1020

Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn
1025 1030 1035

Glu Gln Val Asp Lys Leu Val Ser Arg Gly Ile Arg Lys Val Leu
1040 1045 1050

Phe Leu Asp Gly Ile Asp Lys Ala Gln Glu Glu His Glu Lys Tyr
1055 » 1060 1065

-155-



His

Ile

Lys

Trp

Ala

Ala

Gly

Phe

Lys

Val

Arg

Phe

Ala

Ser
1070

Val
1085

Gly
1100

Gln
1115

Val
1130

Glu
1145

Arg
1160

Thr
1175

Gln
1190

Ala
1205

Asp
1220

Ile
1235

Gly
1250

Asn

Ala

Glu

Leu

His

Thr

Trp

Ser

Glu

Ser

Gln

His

Glu

Trp

Lys

Ala

Ala

Val

Gly

Pro

Ala

Phe

Ile

Ala

Asn

Arg

Arg

Glu

Ile

Cys

Ala

Gln

Val

Thr

Gly

Asn

Glu

Phe

Ile

Ala

Ile

His

Thr

Ser

Glu

Lys

val

Ile

Lys

His

Lys

vVal

Met
1075

Val
1090

Gly
1105

His
1120

Gly
1135

Thr
1150

Thr
1165

Lys
1180

Pro
1195

Glu
1210

Leu
1225

Arg
1240

Asp
1255
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Ala

Ala

Gln

Leu

Tyr

Ala

Ile

Ala

Tyr

Leu

Lys

Lys

Ile

Ser

Ser

vVal

Glu

Ile

Tyr

His

Ala

Asn

Lys

Thr

Gly

Ile

-156-

Glu

Cys

Asp

Gly

Glu

Phe

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Phe

Asp

Cys

Lys

Ala

Leu

Ala

Trp

Gln

Ile

Val

Ile

Ser

Asn
1080

Lys
1095

Ser
1110

Val
1125

Glu
1140

Leu
1155

Asn
1170

Trp
1185

Ser
1200

Ile
1215

Gln
1230

Gly
1245

Asp
1260

Leu

Cys

Pro

Ile

Val

Lys

Gly

Ala

Gln

Gly

Met

Glu

Ile

Pro

Gln

Gly

Leu

Ile

Leu

Ser

Gly

Gly

Gln

Ala

Tyx

Gln

Pro

Leu

Ile

Val

Pro

Ala

Asn

Ile

Val

val

Val

Ser

Thr



Lys Glu Leu Gln Lys Gln Ile

1265

Tyr Tyr Arg Asp Ser Arg

1280

Leu Leu Trp Lys Gly Glu

1295

Asp Ile Lys Val Val Pro

1310

Tyr Gly Lys Gln Met Ala

1325

Asp Glu Asp

1340
<210> 26
<211> 1359
<212> PRT

<213> Trinh tu

<220>
<223> CAu tric

<400> 26
Met Gly Ala Arg

1

Glu Lys Ile Arg
20

His Ile Val Trp
35

Gly Leu Leu Glu
50

Gln Pro Ala Leu

nhén tao

127

Asp
128

Gly
130

Arg
131

Gly
133

217248

Thr Lys Ile Gln Asn Phe Arg Val
1275

0

Pro Leu Trp Lys Gly Pro Ala Lys
1290

5

Ala Val Val Ile Gln Asp Asn Ser
1305

0

Arg Lys Ala Lys Ile TIle Arg Asp
1320

5

Asp Asp Cys Val Ala Ser Arg Gln
1335

0

tdng hop (Mos3 gag-pol v3)

Ala

Leu

Ala

Thr

Gln

Ser

Arg

Ser

Ala

Thr

val

Pro

Arg

Glu

55

Gly

Leu

Gly

Glu

40

Gly

Ser

Ser

Gly

25

Leu

Cys

Glu

-157-

Gly Gly Lys
10

Lys Lys Lys

Asp Arg Phe

Gln Gln Ile

60

Glu Leu Lys

Leu Asp Ala Trp
15

Tyr Lys Leu Lys
30

Ala Leu Asn Pro
45

Ile Glu Gln Leu

Ser Leu Tyr Asn



65

Thr

Thr

Gln

Ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala

210

Gly

Thr

val

Val

Ala

Glu

Thr

115

Asn

Leu

Gly

Ala

Gln

195

Asp

Gln

Pro

Gly

Arg

Val

Ala

100

Gln

Tyr

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu

260

Met

Leu
85

Leu
Gln
Pro
Pro
Asn
165
Pro
Ala
Asp
Arg
Glu
245

Ile

Tyr

70

Tyr

Asp

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Cys

Lys

Ala

vVal

135

Thr

Glu

Asp

Gln

Leu

215

Pro

Ile

Lys

Pro

217248

Val

Ile

Ala

120

Gln

Leu

vVal

Leu

Ile

200

His

Arg

Gly

Arg

Val

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

-158-

Gln

90

Glu

Thr

Ala

Ala

Pro

170

Met

Lys

Val

Ser

Met

250

Ile

Ile

75

Arg

Ile

Gly

Gln

Trp

155

Met

Met

Asp

His

Asp

235

Thr

Ile

Leu

Ile

Gln

Ser

Gly

140

Val

Phe

Leu

Thr

Ala

220

Ile

Ser

Met

Asp

Asp

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Ile

Val Lys
95

Lys Ser
110

Ser Lys

Met Val

Val Val

Ala Leu
175

Ile Val
190

Asn Glu

Pro Ile

Gly Thr

Pro Pro
255

Leu Asn
270

Lys Gln

80

Asp

Lys

Val

His

Glu

160

Ala

Gly

Glu

Pro

Thr

240

Val

Lys

Gly



Pro

Arg

305

Leu

Leu

vVal

Gln

Gln

385

Arg

Glu

Gly

Ser

Glu

465

Thr

Lys

290

Ala

Leu

Gly

Gly

Ala

370

Lys

Asn

Gly

Lys

Arg

450

Pro

Pro

275

Glu

Glu

Ile

Pro

Gly

355

Asn

Arg

Cys

His

Ile

435

Pro

Thr

Ser

Ser

Gln

Gln

Gly

340

Pro

Asn

Ile

Arg

Gln

420

Trp

Glu

Ala

Pro

Phe

Ala

Asn

325

Ala

Ser

Thr

Lys

Ala

405

Met

Pro

Pro

Pro

Lys

Arg

Thr

310

Ala

Ser

His

Asn

Cys

390

Pro

Lys

Ser

Thr

Pro

470

Gln

Asp

295

Gln

Asn

Leu

Lys

Ile

375

Phe

Arg

Asp

Ser

Ala

455

Ala

Glu
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280

Tyr

Glu

Pro

Glu

Ala

360

Met

Asn

Lys

Cys

Lys

440

Pro

Glu

Gln

vVal

Val

Asp

Glu

345

Arg

Met

Cys

Arg

Asn

425

Gly

Leu

Ser

Lys

-150-

Asp

Lys

Cys

330

Met

Ile

Gln

Gly

Gly

410

Glu

Arg

Glu

Phe

Asp

Arg

Asn

315

Lys

Met

Leu

Arg

Lys

395

Cys

Arg

Pro

Pro

Gly

475

Arg

Phe

300

Trp

Ser

Thr

Ala

Gly

380

Glu

Trp

Gln

Gly

Thr

460

Phe

Glu

285

Phe

Met

Ile

Ala

Glu

365

Asn

Lys

Ala

Asn

445

Ala

Gly

Pro

Lys

Thr

Leu

Cys

350

Ala

Phe

His

Cys

Asn

430

Phe

Pro

Glu

Leu

Val

Glu

Arg

335

Gln

Met

Lys

Leu

Gly

415

Phe

Pro

Pro

Glu

Thr

Leu

Thr

320

Ala

Gly

Ser

Gly

Ala

400

Arg

Leu

Gln

Ala

Ile

480

Ser



Leu

Ser

Pro

Thr

545

Gly

Asn

Lys

Gly

Tyxr

625

Thr

Asn

Ser

Val

Lys

Pro

Lys

530

Glu

Pro

Ser

Thr

Leu

610

Phe

Ile

Val

Met

Ile

Ser

Ile

515

Ile

Ile

Glu

Thr

Gln

595

Lys

Ser

Pro

Leu

Thr

675

Tyr

Leu

500

Asp

Lys

Cys

Asn

Arg

580

Asp

Lys

Val

Ser

Pro

660

Lys

Gln

485

Phe

Thr

Gln

Thr

Pro

565

Trp

Phe

Lys

Pro

Val

645

Gln

Ile

Tyr

Gly

Val

Trp

Glu

550

Tyr

Arg

Trp

Arg

Leu

630

Asn

Gly

Leu

Val

Ser

Pro

Pro

535

Met

Asn

Lys

Glu

Ser

615

Asp

Asn

Trp

Glu

Ala

217248

Asp

val

520

Leu

Glu

Thr

Leu

val

600

vVal

Lys

Glu

Lys

Pro

680

Ala

Pro

505

Thr

Thr

Lys

Pro

Val

585

Gln

Thr

Asp

Thr

Gly

665

Phe

Leu

-160-

490

Leu

Leu

Glu

Glu

Val

570

Asp

Leu

val

Phe

Pro

650

Ser

Arg

Tyr

Leu
Lys
Glu
Gly
555
Phe
Phe
Gly
Leu
Arg
635
Gly
Pro

Ala

Val

Gln

Pro

Lys

540

Lys

Ala

Arg

Ile

Ala

620

Lys

Val

Ala

Gln

Gly

Met

Gly

525

Ile

Ile

Ile

Glu

Pro

605

vVal

Tyr

Arg

Ile

Asn

685

Ser

Ala

510

Met

Lys

Ser

Lys

Leu

590

His

Gly

Thr

Tyr

Phe

670

Pro

Asp

495

Pro

Asp

Ala

Arg

Lys

575

Asn

Pro

Asp

Ala

Gln

655

Gln

Glu

Leu

Ile

Gly

Leu

Ile

560

Lys

Lys

Ala

Ala

Phe

640

Tyr

Cys

Ile

Glu



Ile

705

Ser

Phe

Pro

Lys

Lys

785

Glu

Arg

Lys

Tyr

Ala

865

Ala

Pro

690

Glu

Trp

Leu

Ile

Leu

770

Val

vVal

Glu

Asp

Gln

850

Arg

Val

Lys

Gln

Gly

Trp

Glu

755

Val

Lys

Ile

Ile

Leu

835

Ile

Lys

Gln

Phe

His

Phe

Met

740

Leu

Gly

Gln

Pro

Leu

820

Val

Tyr

Arg

Lys

Arg

Arg

Thr

725

Gly

Pro

Lys

Leu

Leu

805

Arg

Ala

Gln

Ser

Ile

885

Leu

Thr

710

Thr

Tyr

Glu

Leu

Cys

790

Thr

Glu

Glu

Glu

Ala

870

Ala

Pro

695

Lys

Pro

Glu

Lys

Asn

775

Arg

Lys

Pro

Ile

Pro

855

His

Leu

Ile

217248

Ile

Asp

Leu

Glu

760

Trp

Leu

Glu

Val

Gln

840

Tyr

Thr

Glu

Gln

Glu

Lys

His

745

Ser

Ala

Leu

Ala

His

825

Lys

Lys

Asn

Ser

Arg

-161-

Glu

Lys

730

Pro

Trp

Ser

Arg

Glu

810

Gly

Gln

Asn

Asp

Ile

890

Glu

Leu

715

His

Asp

Thr

Gln

Gly

795

Leu

vVal

Gly

Leu

Val

875

Val

Thr

700

Arg

Gln

Arg

Val

Ile

780

Ala

Glu

Tyr

Gln

Lys

860

Arg

Ile

Trp

Ala

Arg

Trp

Asn

765

Tyr

Lys

Leu

Tyr

Asp

845

Thr

Gln

Trp

Glu

His Leu

Glu Pro
735

Thr Val
750

Asp Ile

Pro Gly

Ala Leu

Ala Glu

815

Asp Pro
830

Gln Trp

Gly Lys

Leu Thr

Gly Lys

895

Thr Trp

Leu

720

Pro

Gln

Gln

Ile

Thr

800

Asn

Ser

Thr

Tyr

Glu

880

Ile

Trp
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900 905 910

Thr Glu Tyr Trp Gln Ala Thr Trp Ile Pro Asp Trp Glu Phe Val Asn
915 920 925

Thr Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile
930 935 940

Ala Gly Ala Glu Thr Phe Tyr Val Ala Gly Ala Ser Asn Arg Glu Thr
945 950 955 960

Lys Ile Gly Lys Ala Gly Tyr Val Thr Asp Lys Gly Arg Gln Lys Val
965 970 975

Val Ser Leu Thr Glu Thr Thr Asn Gln Lys Ala Ala Leu Gln Ala Ile
980 985 990

Gln Leu Ala Leu Gln Asp Ser Gly Pro Glu Val Asn Ile Val Thr Ala
995 1000 1005

Ser Gln Tyr Val Leu Gly Ile Ile Gln Ala Gln Pro Asp Arg Ser
1010 1015 1020

Glu Ser Glu Leu Val Asn Gln Ile Ile Glu Glu Leu Ile Lys Lys
1025 1030 1035

Glu Lys Val Tyr Leu Ser Trp Val Pro Ala His Lys Gly Ile Gly
1040 1045 1050

Gly Asn Glu Gln Val Asp Lys Leu Val Ser Ala Gly 1Ile Arg Lys
1055 1060 1065

Ile Leu Phe Leu Asp Gly Ile Asp Lys Ala Gln Glu Glu His Glu
1070 1075 1080

Arg Tyr His Ser Asn Trp Arg Thr Met Ala Ser Asp Phe Asn Leu
1085 1090 1095

Pro Pro Ile Val Ala Lys Glu 1Ile Val Ala Asn Cys Asp Lys Cys

-162-



Gln

Gly

Ile

Ile

Leu

Ser

Asn

Gly

Gln

Ala

Tyr

Gln

Arg

1100

Leu
1115

Met
1130

val
1145

Pro
1160

Ala
1175

Asn
1190

val
1205

Val
1220

val
1235

Val
1250

Ser
1265

Thr
1280

Val

Lys

Trp

Ala

Ala

Gly

Phe

Thr

Ile

Arg

Leu

Ala

Arg

Tyxr

Gly

Gln

Val

Glu

Arg

Thr

Gln

Ala

Glu

Ile

Gly

Glu

Phe

Glu

Leu

His

Thr

Trp

Ser

Glu

Ser

Gln

His

Glu

Leu

Arg

Ala

Ala

Val

Gly

Pro

Thr

Phe

Met

Ala

Asn

Arg

Gln

Asp

1105

Met
1120

Cys
1135

Ala
1150

Gln
1165

vVal
1180

Thr
1195

Gly
1210

Asn
1225

Glu
1240

Phe
1255

Ile
1270

Lys
1285

Ser

217248

His

Thr

Ser

Glu

Lys

Val

Ile

Lys

His

Lys

vVal

Gln

Arg

Gly

His

Gly

Thr

Val

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Asp

-163-

Gln

Leu

Tyxr

Ala

Val

Ala

Tyr

Leu

Lys

Arg

Ile

Ile

Pro

val

Glu

Met

Tyxr

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Val

1110

Asp
1125

Gly
1140

Glu
1155

Tyr
1170

Thr
1185

Cys
1200

Pro
1215

Lys
1230

Ala
1245

Gly
1260

Ala
1275

Ile
1290

Trp

Cys

Lys

Ala

Ile

Ala

Trp

Gln

Ile

vVal

Ile

Thr

Gln

Lys

Ser

Ile

Glu

Leu

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Asn

Gly

Pro

Ile

Val

Lys

Gly

Ala

Gln

Gly

Met

Gly

Ile

Phe

Pro



Ala

Asn

Arg

129

Lys
131

Ser
132

Asp Tyr Gly Lys

134

5

Leu Leu Trp

0

Glu Ile Lys

5

0

Lys

Val

Gln

217248

1300

Gly Glu Gly Ala Val Val

1315

1305

1320

Ile Gln Asp

Val Pro Arg Arg Lys Val Lys Ile Ile
1335

1330

1345

Arg Gln Asp Glu Asp Gln
1355
<210> 27
<211> 1497
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Clu trGc tdng hop
<400> 27
Met Gly Ala Arg Ala Ser Val Leu
1 5
Glu Lys Ile Arg Leu Arg Pro Gly
20
His Ile Val Trp Ala Ser Arg Glu
35 40
Gly Leu Leu Glu Thr Ser Glu Gly
50 55
Gln Pro Ser Leu Gln Thr Gly Ser
65 70
Thr Val Ala Thr Leu Tyr Cys Val
85

Ser

Gly

25

Leu

Cys

Glu

His

-164-

Gly

10

Lys

Glu

Arg

Glu

Gln
90

(gagpoll v4 khém)

Gly

Lys

Arg

Gln

Leu

75

Arg

Met Ala Gly Asp Asp Cys

1350

Glu

Lys

Phe

Ile

60

Arg

Ile

Leu Asp

Tyr Arg
30

Ala Val

45

Leu Gly

Ser Leu

Glu Ile

Arg

15

Leu

Asn

Gln

Tyr

Lys
95

Val Ala Gly

Trp

Lys

Pro

Leu

Asn

80

Asp



Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Pro

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala

210

Gly

Thr

vVal

Val

Lys
290

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln

195

Glu

Gln

Leu

Gly

Arg

275

Glu

Ala

100

Gln

Tyr

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu

260

Met

Pro

Leu

Gln

Pro

Pro

Ser

165

Pro

Ala

Asp

Arg

Glu

245

Ile

Tyxr

Phe

Glu

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Arg

Lys

Ala

Val

135

Thr

Glu

Asp

Gln

Val

215

Pro

Ile

Lys

Pro

Asp

295

217248

Ile

Ala

120

Gln

Leu

Val

Leu

Met

200

His

Arg

Gly

Arg

Val

280

Tyr

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

vVal

-165-

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

Val

Ser

Met

250

Ile

Ile

Asp

Glu

Gly

Gln

Trp

155

Met

Met

Glu

His

Asp

235

Thr

Ile

Leu

Arg

Gln

Asn

Gly

140

Val

Phe

Leu

Thr

Ala

220

Ile

Asn

Leu

Asp

Phe
300

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Ile

285

Tyr

Lys

110

Ser

Met

Val

Ala

Thr

190

Asn

Pro

Gly

Pro

Leu

270

Arg

Lys

Ser Lys

Gln Val

Val His

Val Glu
160

Leu Ser
175

Val Gly

Glu Glu

Ile Ala

Thr Thr

240

Pro Ile

255

Asn Lys

Gln Gly

Thr Leu



Arg

305

Leu

Leu

val

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe

465

Lys

Pro

Ala

Leu

Gly

Gly

Val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Ser

Glu

Val

Pro

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met

Ser

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyxr

Gln
500

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

405

His

Ile

Pro

Thr

Pro

485

Arg

Ser

310

Ala

Thr

His

Ala

Val

390

Arg

Gln

Trp

Glu

Thr

470

Leu

Glu

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala

Met

Pro

Pro

455

Thr

Ala

Asn
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Asp

Pro

Glu

Ala

360

Ile

Cys

Pro

Lys

Ser

440

Thr

Pro

Ser

Leu

Val

Asp

Glu

345

Arg

Met

Phe

Arg

Asp

425

Asn

Ala

Ser

Leu

Ala
505

-166-

Lys

Cys

330

Met

Val

Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Lys

490

Phe

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Thr

Gly

Pro

Lys

475

Ser

Gln

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

Glu

Arg

Glu

460

Gln

Leu

Gln

Met

Ile

Ala

Glu

365

Gly

Lys

Arg

Pro

445

Glu

Glu

Phe

Gly

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gly

Glu
510

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Asn

495

Ala

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp

480

Asp

Arg



Glu

Leu

Gln

545

val

Gly

Lys

Tyr

vVal

625

Thr

Val

Trp

Glu

Tyr
705

Phe

Gln

530

Gly

Ser

Ala

Pro

Asp

610

Leu

Gln

Pro

Pro

Met

690

Asn

Pro

515

Val

Thr

Ile

Asp

Lys

595

Gln

Val

Leu

val

Leu

675

Glu

Thr

Ser

Arg

Leu

Lys

Asp

580

Met

Ile

Gly

Gly

Lys

660

Thr

Lys

Pro

Glu

Gly

Asn

val

565

Thr

Ile

Leu

Pro

Cys

645

Leu

Glu

Glu

Val

Gln

Asp

Phe

550

Gly

Val

Gly

Ile

Thr

630

Thr

Lys

Glu

Gly

Phe
710

Thr

Asn

535

Pro

Gly

Leu

Gly

Glu

615

Pro

Leu

Pro

Lys

Lys

695

Ala
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Arg

520

Pro

Gln

Gln

Glu

Ile

600

Ile

Val

Asn

Gly

Ile

680

Ile

Ile

Ala

His

Tle

Ile

Asp

585

Gly

Cys

Asn

Phe

Met

665

Lys

Thr

Lys
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Asn

Ser

Thr

Arg

570

Ile

Gly

Gly

Ile

Pro

650

Asp

Ala

Lys

Lys

Ser

Glu

Leu

555

Glu

Asn

Phe

Lys

Ile

635

Ile

Gly

Leu

Ile

Lys
715

Pro

Ala

540

Trp

Ala

Leu

Ile

Lys

620

Gly

Ser

Pro

Thr

Gly

700

Asp

Thr

525

Gly

Gln

Leu

Pro

Lys

605

Ala

Arg

Pro

Arg

Ala

685

Pro

Ser

Ser

Ala

Arg

Leu

Gly

590

Val

Ile

Asn

Ile

vVal

670

Ile

Glu

Thr

Arg

Glu

Pro

Ala

575

Lys

Gly

Gly

Met

Glu

655

Lys

Cys

Asn

Lys

Glu

Arg

Leu

560

Thr

Trp

Gln

Thr

Leu

640

Thr

Gln

Glu

Pro

Trp
720



Arg

Trp

Lys

Leu

Asn

785

Gly

Leu

Met

Ala

Thr

865

Tyxr

Glu

Leu

Lys

Glu

Ser

Asp

770

Asn

Trp

Glu

Asp

Lys

850

Pro

Glu

Lys

Asn

Leu

Val

Val

755

Glu

Glu

Lys

Pro

His

835

Ile

Asp

Leu

Asp

Trp
915

Val

Gln

740

Thr

Gly

Thr

Gly

Phe

820

Leu

Glu

Lys

His

Ser

900

Ala

Asp

725

Leu

vVal

Phe

Pro

Ser

805

Arg

Tyr

Glu

Lys

Pro

885

Trp

Ser

Phe

Gly

Leu

Arg

Gly

790

Pro

Ala

Val

Leu

His

870

Asp

Thr

Gln

Arg

Ile

Asp

Lys

775

Ile

Ala

Lys

Gly

Arg

855

Gln

Lys

Val

Ile

217248

Glu

Pro

vVal

760

Tyr

Arg

Ile

Asn

Ser

840

Glu

Lys

Trp

Asn

Tyr
920

Leu

His

745

Gly

Thr

Tyr

Phe

Pro

825

Asp

His

Glu

Thr

Asp

905

Pro

-168-

Asn

730

Pro

Asp

Ala

Gln

Gln

810

Glu

Leu

Leu

Pro

Val

890

Ile

Gly

Lys

Ala

Ala

Phe

Tyr

795

Cys

Ile

Glu

Leu

Pro

875

Gln

Gln

Ile

Arg

Gly

Tyr

Thr

780

Asn

Ser

val

Ile

Lys

860

Phe

Pro

Lys

Lys

Thr

Leu

Phe

765

Ile

val

Met

Ile

Gly

845

Trp

Leu

Ile

Leu

Val
925

Gln Asp
735

Lys Lys
750

Ser Val

Pro Ser

Leu Pro

Thr Arg
815

Tyr Gln
830

Gln His

Gly Phe

Trp Met

Gln Leu
895

Val Gly
910

Arg Gln

Phe

Lys

Pro

Thr

Gln

800

Ile

Tyr

Arg

Thr

Gly

880

Pro

Lys

Leu
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Cys Lys Leu Leu Arg Gly Ala Lys Ala Leu Thr Asp Ile Val Pro Leu
930 935 940

Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu Ile Leu Lys
945 950 955 960

Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys Asp Leu Ile Ala
965 970 975

Glu Ile Gln Lys Gln Gly His Asp Gln Trp Thr Tyr Gln Ile Tyr Gln
980 985 990

Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Lys Met Arg Thr
995 1000 1005

Ala His Thr Asn Asp Val Lys Gln Leu Thr Glu Ala Val Gln Lys
1010 1015 1020

Ile Ala Met Glu Ser Ile Val Ile Trp Gly Lys Thr Pro Lys Phe
1025 1030 1035

Arg Leu Pro Ile Gln Lys Glu Thr Trp Glu Thr Trp Trp Thr Asp
1040 1045 1050

Tyr Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr
1055 1060 1065

Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Asp Pro Ile
1070 1075 1080

Ala Gly Val Glu Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu
1085 1090 1095

Thr Lys Leu Gly Lys Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln
1100 1105 1110

Lys Ile Val Ser Leu Thr Glu Thr Thr Asn Gln Lys Thr Glu Leu
1115 1120 1125

-169-



Gln

Ile

Pro

Leu

Lys

Gly

Glu

Asp

Cys

Asp

Gly

Glu

Phe

Ala
1130

Val
1145

Asp
1160

Ile
1175

Gly
1190

Ile
1205

Glu
1220

Phe
1235

Asp
1250

Cys
1265

Lys
1280

Ala
1295

Ile
1310

Ile

Thr

Lys

Lys

Ile

Arg

His

Asn

Gln

Ser

Ile

Glu

Leu

Tyr

Asp

Ser

Lys

Gly

Lys

Glu

Leu

Cys

Pro

Ile

Val

Lys

Leu

Ser

Glu

Glu

Gly

Val

Lys

Pro

Gln

Gly

Leu

Ile

Leu

Ala

Gln

Ser

Arg

Asn

Leu

Tyxr

Pro

Leu

Ile

Val

Pro

Ala

Leu
1135

Tyxr
1150

Glu
1165

Val
1180

Glu
1195

Phe
1210

His
1225

Val
1240

Lys
1255

Trp
1270

Ala
1285

Ala
1300

Gly
1315

217248

Gln

Ala

Leu

Tyr

Gln

Leu

Ser

Val

Gly

Gln

Val

Glu

Arg

Asp

Leu

Val

Leu

Val

Asp

Asn

Ala

Glu

Leu

His

Thr

Trp
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Ser

Gly

Asn

Ser

Asp

Gly

Trp

Lys

Ala

Ala

Val

Gly

Pro

Gly

Ile

Gln

Trp

Lys

Ile

Arg

Glu

Met

Cys

Ala

Gln

Val

Ser
1140

Ile
1155

Ile
1170

Val
1185

Leu
1200

Asp
1215

Ala
1230

Ile
1245

His
1260

Thr
1275

Ser
1290

Glu
1305

Lys
1320

Glu

Gln

Ile

Pro

Val

Lys

Met

Val

Gly

His

Gly

Thr

vVal

Val

Ala

Glu

Ala

Ser

Ala

Ala

Ala

Gln

Leu

Tyr

Ala

Ile

Asn

Gln

Gln

His

Ser

Gln

Ser

Ser

Val

Glu

Ile

Tyr

His



Thr Asp
1325

Cys Trp
1340

Pro Gln
1355

Lys Ile
1370

Ala Val
1385

Gly Ile
1400

Ala Thr
1415

Ile Gln
1430

Trp Lys
1445

Val Ile
1460

Val Lys
1475

Cys Val
1490

<210> 28
<211> 14

Asn

Trp

Sexr

Ile

Gln

Gly

Asp

Asn

Gly

Gln

Ile

Ala

92

<212> PRT

Gly

Ala

Gln

Gly

Met

Gly

Ile

Phe

Pro

Asp

Ile

Gly

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Ala

Asn

Lys

Arg

Asn

Ile

Val

vVal

Val

Ser

Thr

Val

Lys

Ser

Asp

Gln

Phe
1330

Gln
1345

vVal
1360

Arg
1375

Phe
1390

Ala
1405

Lys
1420

Tyr
1435

Leu
1450

Asp
1465

Tyr
1480

Asp
1495

217248

Thr

Gln

Glu

Asp

Ile

Gly

Glu

Tyr

Leu

Ile

Gly

Glu

Ser

Glu

Ser

Gln

His

Glu

Leu

Arg

Trp

Lys

Lys

Asp
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Ala

Phe

Met

Ala

Asn

Arg

Gln

Asp

Lys

Val

Gln

Ala

Gly

Asn

Glu

Phe

Ile

Lys

Ser

Gly

Val

Met

val
1335

Ile
1350

Lys
1365

His
1380

Lys
1395

Ile
1410

Gln
1425

Arg
1440

Glu
1455

Pro
1470

Ala
1485

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Asp

Gly

Arg

Gly

Ala

Tyr

Leu

Lys

Lys

Ile

Ile

Pro

Ala

Arg

Ala

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Ile

Val

Lys

Asp



<213>

<220>
<223>

<400>

Trinh tu

28

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Gln

Tyr

Ser

145

Phe

Thr

Lys

Leu

Leu

50

Pro

vVal

Lys

Lys

Pro

130

Pro

Ser

Pro

Ile

Val

35

Leu

Ala

Ala

Glu

Thr

115

Ile

Arg

Pro

Gln

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

val

Thr

Glu

Asp

nhén tao

217248

tdng hop (gagpol2 v4 kham)

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Gln

Leu

Val

165

Leu

Ser

Arg

Ser

Ser

Thr

70

Tyxr

Asp

Ala

Asn

Asn

150

Ile

Asn

Ile

Pro

Arg

Glu

55

Gly

Cys

Lys

Lys

Leu

135

Ala

Pro

Thr

Leu

Gly

Glu

40

Gly

Thr

Val

Ile

Glu

120

Gln

Trp

Met

Met

Arg

Gly

25

Leu

Cys

Glu

His

Glu

105

Ala

Gly

Val

Phe

Leu

-172-

Gly

10

Lys

Glu

Lys

Glu

Ala

90

Glu

Asp

Gln

Lys

Thr

170

Asn

Gly

Lys

Arg

Gln

Leu

75

Glu

Glu

Gly

Met

Val

155

Ala

Thr

Lys Leu

His Tyr

Phe Ala
45

Ile Ile
60

Arg Ser

Ile Glu

Gln Asn

Lys Val

125

Val His

140

Ile Glu

Leu Ser

Val Gly

Asp

Met

30

Leu

Lys

Leu

Val

Lys

110

Ser

Gln

Glu

Glu

Gly

Lys

15

Leu

Asn

Gln

Phe

Arg

95

Ser

Gln

Pro

Lys

Gly

175

His

Trp

Lys

Pro

Leu

Asn

80

Asp

Gln

Asn

Ile

Ala

160

Ala

Gln



Ala

Trp

Met

225

Gln

Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

Val

Ala

Asp

210

Arg

Glu

Ile

Tyxr

Phe

290

Ala

Asn

Ala

Ser

Thr
370

Lys

Met

195

Arg

Glu

Gln

Tyxr

Ser

275

Arg

Thr

Ala

Thr

His

355

Ile

Cys

180

Gln

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Asn

Leu

340

Lys

Leu

Phe

Met

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Pro

325

Glu

Ala

Met

Asn

Leu

Pro

Gly

230

Trp

Trp

Ser

val

Val

310

Asp

Glu

Arg

Gln

Cys

Lys

Val

215

Ser

Met

Ile

Ile

Asp

295

Lys

Cys

Met

Val

Arg

375

Gly

217248

Asp

200

His

Asp

Thr

Ile

Leu

280

Arg

Asn

Lys

Met

Leu

360

Ser

Lys

185

Thr

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp

Thr

Thr

345

Ala

Asn

Glu

-173-

Ile

Gly

Ala

Asn

250

Gly

Ile

Phe

Met

Ile

330

Ala

Glu

Phe

Gly

Asn

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

315

Leu

Cys

Ala

Lys

His

Glu

Val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Arg

Gln

Met

Gly

380

Ile

Glu

205

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

Ala

Gly

Ser

365

Ser

Ala

190

Ala

Pro

Ser

Pro

Ile

270

Pro

Arg

Leu

Leu

vVal

350

Gln

Lys

Arg

Ala

Gly

Asn

Val

255

Val

Lys

Ala

Leu

Gly

335

Gly

Thr

Arg

Asn

Glu

Gln

Leu

240

Gly

Arg

Glu

Glu

Val

320

Pro

Gly

Asn

Tle

Cys



385

Arg

Gln

Trp

Glu

Pro

465

Arg

Phe

Asn

Ser

Phe

545

Gly

Val

Gly

Ala

Met

Pro

Pro

450

Ala

Ser

Pro

Ser

Leu

530

Pro

Gly

Leu

Gly

Pro

Lys

Ser

435

Thr

Pro

Leu

Gln

Pro

515

Ser

Gln

Gln

Glu

Ile

Arg

Asp

420

His

Ala

Lys

Phe

Gly

500

Thr

Glu

Ile

Leu

Glu

580

Gly

Lys

405

Cys

Lys

Pro

Gln

Gly

485

Lys

Arg

Ala

Thr

Lys

565

Met

Gly

390

Lys

Thr

Gly

Pro

Glu

470

Ser

Ala

Arg

Gly

Leu

550

Glu

Asn

Phe

Gly

Glu

Arg

Ala

455

Pro

Asp

Arg

Glu

Ala

535

Trp

Ala

Leu

Ile

217248

Cys

Arg

Pro

440

Glu

Lys

Pro

Glu

Leu

520

Asp

Gln

Leu

Pro

Lys

Trp

Gln

425

Gly

Ser

Asp

Leu

Phe

505

Gln

Arg

Arg

Leu

Gly

585

Val

-174-

Lys

410

Ala

Asn

Phe

Arg

Ser

490

Ser

Val

Gln

Pro

Ala

570

Arg

Gly

395

Cys

Asn

Phe

Arg

Glu

475

Gln

Ser

Trp

Gly

Leu

555

Thr

Trp

Gln

Gly

Phe

Leu

Phe

460

Pro

Arg

Glu

Gly

Thr

540

vVal

Gly

Lys

Tyr

Lys

Leu

Gln

445

Glu

Leu

Glu

Gln

Arg

525

Val

Thr

Ala

Pro

Asp

Glu

Gly

430

Ser

Glu

Thr

Asn

Thr

510

Asp

Ser

Ile

Asp

Lys

590

Gln

Gly

415

Lys

Arg

Thr

Ser

Leu

495

Arg

Asn

Phe

Lys

Asp

575

Met

Ile

400

His

Ile

Pro

Thr

Leu

480

Ala

Ala

Asn

Ser

Ile

560

Thr

Ile

Pro



Ile

Thr

625

Thr

Lys

Glu

Gly

Phe

705

Phe

Gly

Leu

Arg

Gly

785

Pro

Glu

610

Pro

Leu

Pro

Lys

Lys

690

Ala

Arg

Ile

Asp

Lys

770

Ile

Ala

595

Ile

Val

Asn

Gly

Ile

675

Ile

Ile

Glu

Pro

vVal

755

Tyr

Arg

Ile

Cys

Asn

Phe

Met

660

Lys

Ser

Lys

Leu

His

740

Gly

Thr

Tyxr

Phe

Gly

Ile

Pro

645

Asp

Ala

Lys

Lys

Asn

725

Pro

Asp

Ala

Gln

Gln

His

Ile

630

Ile

Gly

Leu

Ile

Lys

710

Lys

Ala

Ala

Phe

Tyr

790

Ser

Lys

615

Gly

Ser

Pro

Val

Gly

695

Asp

Arg

Gly

Tyxr

Thr

775

Asn

Ser

217248

600

Ala

Arg

Pro

Lys

Glu

680

Pro

Ser

Thr

Leu

Phe

760

Ile

Val

Met

Ile

Asn

Ile

Val

665

Ile

Glu

Thr

Gln

Lys

745

Ser

Pxro

Leu

Thr

-175-

Gly

Leu

Glu

650

Lys

Cys

Asn

Lys

Asp

730

Lys

Val

Ser

Pro

Lys

Thr

Leu

635

Thr

Gln

Thr

Pro

Trp

715

Phe

Lys

Pro

Ile

Gln

795

Ile

val

620

Thr

Val

Trp

Glu

Tyr

700

Arg

Trp

Lys

Leu

Asn

780

Gly

Leu

605

Leu

Gln

Pro

Pro

Met

685

Asn

Lys

Glu

Ser

Asp

765

Asn

Trp

Glu

Val

Ile

Val

Leu

670

Glu

Thr

Leu

Val

Val

750

Glu

Glu

Lys

Pro

Gly

Gly

Lys

655

Thr

Lys

Pro

Val

Gln

735

Thr

Asp

Thr

Gly

Phe

Pro

Cys

640

Leu

Glu

Glu

Ile

Asp

720

Leu

Val

Phe

Pro

Ser

800

Arg
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805 810 815

Lys Gln Asn Pro Asp Ile Val Ile Tyr Gln Tyr Met Asp His Leu Tyr
820 825 830

Val Gly Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu
835 840 845

Leu Arg Gln His Leu Leu Arg Trp Gly Phe Thr Thr Pro Asp Lys Lys
850 855 860

His Gln Lys Glu Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro
865 870 875 880

Asp Lys Trp Thr Val Gln Pro Ile Val Leu Pro Glu Lys Asp Ser Trp
885 890 895

Thr Val Asn Asp Ile Gln Lys Leu Val Gly Lys Leu Asn Trp Ala Ser
900 905 910

Gln Ile Tyr Ala Gly Ile Lys Val Lys Gln Leu Cys Lys Leu Leu Arg
915 920 925

Gly Thr Lys Ala Leu Thr Glu Val Val Pro Leu Thr Glu Glu Ala Glu
930 935 940

Leu Glu Leu Ala Glu Asn Arg Glu Ile Leu Lys Glu Pro Val His Gly
945 950 955 960

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

Gly Gln Gly Gln Trp Thr Tyr Gln Ile Tyr Gln Glu Pro Phe Lys Asn
980 985 990

Leu Lys Thr Gly Lys Tyr Ala Arg Met Arg Gly Ala His Thr Asn Asp
995 1000 1005

Val Lys Gln Leu Thr Glu Ala Val Gln Lys Ile Ala Thr Glu Ser

-176-
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1010 1015 1020

Ile Val Ile Trp Gly Lys Thr Pro Lys Phe Lys Leu Pro Ile Gln
1025 1030 1035

Lys Glu Thr Trp Glu Ala Trp Trp Thr Glu Tyr Trp Gln Ala Thr
1040 1045 1050

Trp Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro Leu Val Lys
1055 1060 1065

Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Val Gly Ala Glu Thr
1070 1075 1080

Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys
1085 1090 1095

Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val Ser Leu
1100 1105 1110

Thr Asp Thr Thr Asn Gln Lys Thr Glu Leu Gln Ala Ile His Leu
1115 1120 1125

Ala Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Asp Ser
1130 1135 1140

Gln Tyr Ala Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu
1145 1150 1155

Ser Glu Leu Val Ser Gln Ile 1Ile Glu Gln Leu Ile Lys Lys Glu
1160 1165 1170

Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly
1175 1180 1185

Asn Glu Gln Val Asp Lys Leu Val Ser Arg Gly Ile Arg Lys Val
1190 1195 1200

Leu Phe Leu Asp Gly Ile Asp Lys Ala Gln Glu Glu His Glu Lys

-177-
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1205 1210 1215

Tyr His Ser Asn Trp Arg Ala Met Ala Ser Glu Phe ‘Asn Leu Pro
1220 1225 1230

Pro Ile Val Ala Lys Glu Ile Val Ala Ser Cys Asp Lys Cys Gln
1235 1240 1245

Leu Lys Gly Glu Ala Ile His Gly Gln Val Asp Cys Ser Pro Gly
1250 1255 1260

Ile Trp Gln Leu Ala Cys Thr His Leu Glu Gly Lys Val Ile Leu
1265 1270 1275

Val Ala Val His Val Ala Ser Gly Tyr Ile Glu Ala Glu Val Ile
1280 1285 1290

Pro Ala Glu Thr Gly Gln Glu Thr Ala Tyr Phe Leu Leu Lys Leu
1295 1300 1305

Ala Gly Arg Trp Pro Val Lys Thr Ile His Thr Asp Asn Gly Ser
1310 1315 : 1320

Asn Phe Thr Ser Ala Thr Val Lys Ala Ala Cys Trp Trp Ala Gly
1325 1330 1335

Ile Lys Gln Glu Phe Gly Ile Pro Tyr Asn Pro Gln Ser Gln Gly
1340 1345 1350

Val Val Glu Ser Ile Asn Lys Glu Leu Lys Lys Ile Ile Gly Gln
1355 1360 1365

Val Arg Asp Gln Ala Glu His Leu Lys Thr Ala Val Gln Met Ala
1370 1375 1380

Val Phe 1Ile His Asn Phe Lys Arg Lys Gly Gly Ile Gly Glu Tyr
1385 1390 1395

Ser Ala Gly Glu Arg Ile Val Asp Ile Ile Ala Ser Asp Ile Gln

-178-
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5

Ile Thr Lys
0

Asp Pro Leu
5

Gly Ala Val
0

Arg Arg Lys
5

Gly Asp Asp
0

Ile

Trp

Val

Ala

Cys

tdng hop (gagpoll v5 kham).

1400 140
Thr Lys Glu Leu Gln Lys Gln
1415 142
Val Tyr Tyr Arg Asp Ser Arg
1430 143
Lys Leu Leu Trp Lys Gly Glu
1445 145
Ser Asp Ile Lys Val Val Pro
1460 146
Asp Tyr Gly Lys Gln Met Ala
1475 148
Gln Asp Glu Asp
1490
<210> 29
<211> 1350
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Chu trfc
<400> 29

Met Gly Ala Arg
1

Glu Lys Ile Arg
20

His Ile Val Trp
35

Gly Leu Leu Glu
50

Ala

Leu

Ala

Thr

Ser Val

Arg Pro

Ser Arg

Ser Glu
55

Leu Ser Gly Gly Glu

10

Gly Gly Lys Lys Lys

25

Glu Leu Glu Arg Phe

40

Gly Cys Arg Gln TIle

-179-

60

Gln
1425

Lys
1440

Ile
1455

Lys
1470

Val
1485

1410

Asn Phe Arg

Gly Pro Ala

Gln Asp Asn

Ile Ile Arg

Ala Ser Arg

Leu Asp Arg Trp
15

Tyr Arg Leu Lys
30

Ala Val Asn Pro
45

Leu Gly Gln Leu



Gln

65

Thr

Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Pro
Val
Lys
Lys
Gln
130
Ala
Lys
Gly
His
Ala
210
Gly

Thr

Val

Ser

Ala

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln

195

Glu

Gln

Leu

Gly

Leu

Thr

Ala

100

Gln

Tyxr

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu
260

Gln

Leu

85

Leu

Gln

Pro

Pro

Ser

165

Pro

Ala

Asp

Arg

Glu

245

Ile

Thr

70

Tyr

Glu

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Gly

Cys

Lys

Ala

Val

135

Thr

Glu

Asp

Gln

Val

215

Pro

Ile

Lys
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Ser

vVal

Ile

Ala

120

Gln

Leu

Val

Leu

Met

200

His

Arg

Gly

Arg

Glu

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp
265
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Glu

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

Val

Ser

Met

250

Ile

Leu

75

Arg

Glu

Gly

Gln

Trp

155

Met

Met

Glu

His

Asp

235

Thr

Ile

Arg

Ile

Gln

Asn

Gly

140

Val

Phe

Leu

Thr

Ala

220

Ile

‘Asn

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Leu

Ile

Lys

110

Ser

Met

Val

Ala

Thr

190

Asn

Pro

Gly

Pro

Leu
270

Tyxr

Lys

95

Ser

Gln

vVal

Val

Leu

175

Val

Glu

Ile

Thr

Pro

255

Asn

Asn

80

Asp

Lys

Val

His

Glu

160

Ser

Gly

Glu

Ala

Thr

240

Ile

Lys



Ile

Pro

Arg

305

Leu

Leu

vVal

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe
465

Val

Lys

290

Ala

Leu

Gly

Gly

Val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Arg

275

Glu

Glu

Val

Pro

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyr

Phe

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

405

His

Ile

Pro

Thr

Ser

Arg

Ser

310

Ala

Thr

His

Ala

val

390

Arg

Gln

Trp

Glu

Thr
470

Pro

Asp

295

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala

Met

Pro

Pro

455

Thr
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Val

280

Tyr

Asp

Pro

Glu

Ala

360

Ile

Cys

Pro

Lys

Ser

440

Thr

Pro

Ser

Val

Val

Asp

Glu

345

Arg

Met

Phe

Arg

Asp

425

Asn

Ala

Ser
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Ile

Asp

Lys

Cys

330

Met

Val

Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Leu Asp

Arg Phe
300

Asn Trp
315

Lys Thr

Met Thr

Leu Ala

Gln Arg
380

Cys Gly
395

Lys Gly

Thr Glu

Gly Arg

Pro Glu

460

Lys Gln
475

Ile

285

Tyr

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Glu

Glu

Arg

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gln

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Gly

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp
480



Lys

Pro

Lys

Thr

Lys

545

Pro

Val

Gln

Thr

Gly

625

Thr

Gly

Phe

Glu

Ser

Leu

Glu

530

Glu

Val

Asp

Leu

Val

610

Phe

Pro

Ser

Arg

Met

Ser

Lys

515

Glu

Gly

Phe

Phe

Gly

595

Leu

Arg

Gly

Pro

Ala
675

Tyxr

Gln

500

Pro

Lys

Lys

Ala

Arg

580

Ile

Asp

Lys

Ile

Ala

660

Lys

Pro

485

Met

Gly

Ile

Ile

Ile

565

Glu

Pro

Val

Tyxr

Arg

645

Ile

Asn

Leu

Ala

Met

Lys

Thr

550

Lys

Leu

His

Gly

Thr

630

Tyr

Phe

Pro

Ala

Pro

Asp

Ala

535

Lys

Lys

Asn

Pro

Asp

615

Ala

Gln

Gln

Glu
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Ser

Ile

Gly

520

Leu

Ile

Lys

Lys

Ala

600

Ala

Phe

Tyxr

Cys

Ile
680

Leu

Ser

505

Pro

Thr

Gly

Asp

Arg

585

Gly

Tyr

Thr

Asn

Ser

665

vVal
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Lys

490

Pro

Arg

Ala

Pro

Ser

570

Thr

Leu

Phe

Ile

vVal

650

Met

Ile

Ser

Ile

Val

Ile

Glu

555

Thr

Gln

Lys

Ser

Pro

635

Leu

Thr

Tyxr

Leu

Glu

Lys

Cys

540

Asn

Lys

Asp

Lys

Val

620

Ser

Pro

Arg

Gln

Phe

Thr

Gln

525

Glu

Pro

Trp

Phe

Lys

605

Pro

Thr

Gln

Ile

Tyr
685

Gly

vVal

510

Trp

Glu

Tyxr

Arg

Trp

590

Lys

Leu

Asn

Gly

Leu

670

Met

Asn

495

Pro

Pro

Met

Asn

Lys

575

Glu

Ser

Asp

Asn

Trp

655

Glu

Asp

Asp

Val

Leu

Glu

Thr

560

Leu

Val

Val

Glu

Glu

640

Lys

Pro

His



Leu

Glu

705

Lys

His

Ser

Ala

Leu

785

Ala

His

Lys

Lys

Asn

865

Ser

Tyr

690

Glu

Lys

Pro

Trp

Ser

770

Arg

Glu

Gly

Gln

Asn

850

Asp

Ile

vVal

Leu

His

Asp

Thr

755

Gln

Gly

Leu

Val

Gly

835

Leu

Val

Val

Gly

Arg

Gln

Lys

740

Val

Ile

Ala

Glu

Tyr

820

His

Lys

Lys

Ile

Ser

Glu

Lys

725

Trp

Asn

Tyr

Lys

Leu

805

Tyr

Asp

Thr

Gln

Trp
885

Asp

His

710

Glu

Thr

Asp

Pro

Ala

790

Ala

Asp

Gln

Gly

Leu

870

Gly

Leu

695

Leu

Pro

val

Ile

Gly

775

Leu

Glu

Pro

Trp

Lys

855

Thr

Lys
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Glu

Leu

Pro

Gln

Gln

760

Ile

Thr

Asn

Ser

Thr

840

Tyr

Glu

Thr

Ile

Lys

Phe

Pro

745

Lys

Lys

Asp

Arg

Lys

825

Tyr

Ala

Ala

Pro
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Gly

Trp

Leu

730

Ile

Leu

vVal

Ile

Glu

810

Asp

Gln

Lys

Val

Lys
890

Gln

Gly

715

Trp

Gln

Val

Arg

Val

795

Ile

Leu

Ile

Met

Gln

875

Phe

His

700

Phe

Met

Leu

Gly

Gln

780

Pro

Leu

Ile

Tyr

Arg

860

Lys

Arg

Arg

Thr

Gly

Pro

Lys

765

Leu

Leu

Lys

Ala

Gln

845

Thr

Ile

Leu

Ala

Thr

Tyr

Glu

750

Leu

Cys

Thr

Glu

Glu

830

Glu

Ala

Ala

Pro

Lys

Pro

Glu

735

Lys

Asn

Lys

Glu

Pro

815

Ile

Pro

His

Met

Ile
895

Ile

Asp

720

Leu

Asp

Trp

Leu

Glu

800

Val

Gln

Phe

Thr

Glu

880

Gln
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Lys Glu Thr Trp Glu Thr Trp Trp Thr Asp Tyr Trp Gln Ala Thr Trp
900 905 910

Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro Leu Val Lys Leu Trp
915 920 925

Tyr Gln Leu Glu Lys Asp Pro Ile Ala Gly Val Glu Thr Phe Tyr Val
930 935 940

Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr Val
945 950 955 960

Thr Asp Arg Gly Arg Gln Lys Ile Val Ser Leu Thr Glu Thr Thr Asn
965 970 975

Gln Lys Thr Glu Leu Gln Ala Ile Tyr Leu Ala Leu Gln Asp Ser Gly
980 985 990

Ser Glu Val Asn Ile Val Thr Asp Ser Gln Tyr Ala Leu Gly Ile Ile
995 1000 1005

Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu Val Asn Gln Ile
1010 1015 1020

Ile Glu Gln Leu Ile Lys Lys Glu Arg Val Tyr Leu Ser Trp Val
1025 1030 1035

Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp Lys Leu
1040 1045 1050

Val Ser Ser Gly Ile Arg Lys Val Leu Phe Leu Asp Gly Ile Asp
1055 1060 1065

Lys Ala Gln Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala
1070 1075 1080

Met Ala Ser Asp Phe Asn Leu Pro Pro Val Val Ala Lys Glu Ile
1085 1090 1095

-184-



val

Gly

His

Gly

Thr

Val

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Ala
1100

Gln
1115

Leu
1130

Tyr
1145

Ala
1160

Ile
1175

Ala
1190

Tyr
1205

Leu
1220

Lys
1235

Lys
1250

Ile
1265

Ile
1280

Ser

Val

Glu

Ile

Tyr

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Cys

Asp

Gly

Glu

Phe

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Asp

Cys

Lys

Ala

Ile

Asp

Trp

Gln

Ile

val

Ile

Thr

Gln

Gln

Ser

Ile

Glu

Leu

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Asn

Cys
1105

Pro
1120

Ile
1135

Val
1150

Lys
1165

Gly
1180

Ala
1195

Gln
1210

Gly
1225

Met
1240

Gly
1255

Ile
1270

Phe
1285
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Gln

Gly

Leu

Ile

Leu

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Leu

Ile

Val

Pro

Ala

Asn

Ile

Val

Val

Val

Ser

Thr

Val
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Lys

Trp

Ala

Ala

Gly

Phe

Gln

Val

Arg

Phe

Ala

Lys

Tyr

Gly

Gln

val

Glu

Arg

Thr

Gln

Glu

Asp

Ile

Gly

Glu

Tyr

Glu
1110

Leu
1125

His
1140

Thr
1155

Trp
1170

Ser
1185

Glu
1200

Ser
1215

Gln
1230

His
1245

Glu
1260

Leu
1275

Arg
1290

Ala

Ala

Val

Gly

Pro

Ala

Phe

Met

Ala

Asn

Arg

Gln

Asp

Met

Cys

Ala

Gln

Val

Ala

Gly

Asn

Glu

Phe

Ile

Lys

Ser

His

Thr

Ser

Glu

Lys

Val

Ile

Lys

His

Lys

Ile

Gln

Arg



Asp

Gly

Arg

Gly

Pro
129

Ala Val Vval Ile

131

Arg Lys Val Lys

132

Ala Asp Cys Val

134

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

<220>
<223>

<400>

Ile Trp Lys

5

0

5

0

30

1341

PRT
Trinh tu

Cciu tric

30

Met Gly Ala Arg

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Leu

Leu

50

Pro

Val

Lys

Ile Arg
20

Val Trp

35

Leu Glu

Ala Leu

Ala Thr

Glu Ala

nhin

Leu

Ala

Thr

Gln

Leu

85

Leu

Gly Pro Ala Lys Leu Leu

Gln

Ile

Ala

tao

hop

Ser

Arg

Ser

Ser

Thr

70

Tyr

Asp

130

Asp Asn Ser Asp Ile Lys

131

Ile
133
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0

5

Lys Asp Tyr Gly Lys

0

1305

1320

1335

Gly Arg Gln Asp Glu Asp

134

5

(gagpol2 v5 kham)

Ile

Pro

Arg

Glu

55

Gly

Cys

Lys

Leu

Gly

Glu

40

Gly

Thr

vVal

Ile

Arg

Gly

25

Leu

Cys

Glu

His

Glu

-186-

Gly

10

Lys

Glu

Lys

Glu

Ala
90

Glu

Gly

Lys

Arg

Gln

Leu

75

Glu

Glu

1350

Lys Leu

His Tyr

Phe Ala

45

Ile Ile

60

Arg Ser

Ile Glu

Gln Asn

Asp Lys
15

Met Leu
30

Leu Asn

Lys Gln

Leu Phe

Val Arg

95

Lys Ser

Trp Lys Gly Glu

Val Val Pro

Gln Met Ala

Trp

Lys

Pro

Leu

Asn

80

Asp

Gln



Gln

Tyr

Ser

145

Phe

Thr

Ala

Trp

Met

225

Gln

Asp

Met

Pro

Gln

Lys

Pro

130

Pro

Ser

Pro

Ala

Asp

210

Arg

Glu

Ile

Tyr

Phe

290

Ala

Thxr

115

Ile

Arg

Pro

Gln

Met

195

Arg

Glu

Gln

Tyxr

Ser

275

Arg

Thr

100

Gln

vVal

Thr

Glu

Asp

180

Gln

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Gln

Gln

Leu

val

165

Leu

Met

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Ala

Asn

Asn

150

Ile

Asn

Leu

Pro

Gly

230

Trp

Trp

Ser

Val

val

Lys

Leu

135

Ala

Pro

Thr

Lys

vVal

215

Ser

Met

Ile

Ile

Asp

295

Lys
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Glu

120

Gln

Trp

Met

Met

Asp

200

His

Asp

Thr

Ile

Leu

280

Arg

Asn

105

Ala

Gly

Val

Phe

Leu

185

Thr

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp
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Asp

Gln

Lys

Thr

170

Asn

Ile

Gly

Ala

Asn

250

Gly

Ile

Phe

Met

Gly

Met

Val

155

Ala

Thr

Asn

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

Lys

val

140

Ile

Leu

Val

Glu

Val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Val

125

His

Glu

Ser

Gly

Glu

205

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

110

Ser

Gln

Glu

Glu

Gly

190

Ala

Pro

Ser

Pro

Ile

270

Pro

Arg

Leu

Gln

Pro

Lys

Gly

175

His

Ala

Gly

Asn

val

255

val

Lys

Ala

Leu

Asn

Ile

Ala

160

Ala

Gln

Glu

Gln

Leu

240

Gly

Arg

Glu

Glu

Val



305

Gln

Gly

Pro

Ser

vVal

385

Arg

Gln

Trp

Glu

Pro

465

Arg

Pro

Lys

Asn

Ala

Ser

Thr

370

Lys

Ala

Met

Pro

Pro

450

Ala

Ser

Ile

Val

Ala

Thr

His

355

Ile

Cys

Pro

Lys

Ser

435

Thr

Pro

Leu

Glu

Lys

Asn

Leu

340

Lys

Leu

Phe

Arg

Asp

420

His

Ala

Lys

Phe

Thr

500

Gln

Pro

325

Glu

Ala

Met

Asn

Lys

405

Cys

Lys

Pro

Gln

Gly

485

vVal

Trp

310

Asp

Glu

Arg

Gln

Cys

390

Lys

Thr

Gly

Pro

Glu

470

Ser

Pro

Pro

Cys

Met

Val

Arg

375

Gly

Gly

Glu

Arg

Ala

455

Pro

Asp

Val

Leu
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Lys

Met

Leu

360

Ser

Lys

Cys

Arg

Pro

440

Glu

Lys

Pro

Lys

Thr

Thr

Thr

345

Ala

Asn

Glu

Trp

Gln

425

Gly

Ser

Asp

Leu

Leu

505

Glu
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Ile

330

Ala

Glu

Phe

Gly

Lys

410

Ala

Asn

Phe

Arg

Ser

490

Lys

Glu

315

Leu

Cys

Ala

Lys

His

395

Cys

Asn

Phe

Arg

Glu

475

Gln

Pro

Lys

Arg

Gln

Met

Gly

380

Ile

Gly

Phe

Leu

Phe

460

Pro

Met

Gly

Ile

Ala

Gly

Ser

365

Ser

Ala

Lys

Leu

Gln

445

Glu

Leu

Ala

Met

Lys

Leu

Val

350

Gln

Lys

Arg

Glu

Gly

430

Ser

Glu

Thr

Pro

Asp

510

Ala

Gly

335

Gly

Thr

Arg

Asn

Gly

415

Lys

Arg

Thr

Ser

Ile

495

Gly

Leu

320

Pro

Gly

Asn

Ile

Cys

400

His

Ile

Pro

Thr

Leu

480

Ser

Pro

Val



Glu

Pro

545

Ser

Thr

Leu

Phe

Ile

625

Val

Met

Ile

Gly

Trp

705

Leu

Ile

530

Glu

Thr

Gln

Lys

Ser

610

Pro

Leu

Thr

Tyxr

Gln

690

Gly

Trp

515

Cys

Asn

Lys

Asp

Lys

595

Val

Ser

Pro

Lys

Gln

675

His

Phe

Met

Thr

Pro

Trp

Phe

580

Lys

Pro

Ile

Gln

Ile

660

Tyr

Arg

Thr

Gly

Glu

Tyxr

Arg

Met

Asn
550

Lys

565 -

Trp

Lys

Leu

Asn

Gly

645

Leu

Met

Thr

Thr

Tyr

Glu

Ser

Asp

Asn

630

Trp

Glu

Asp

Lys

Pro

710

Glu

Glu

535

Thr

Leu

Val

vVal

Glu

615

Glu

Lys

Pro

His

Ile

695

Asp

Leu
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520

Lys

Pro

Val

Gln

Thr

600

Asp

Thr

Gly

Phe

Leu

680

Glu

Lys

His

Glu

Ile

Asp

Leu

585

val

Phe

Pro

Ser

Arg

665

Tyr

Glu

Lys

Pro
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Gly

Phe

Phe

570

Gly

Leu

Arg

Gly

Pro

650

Lys

Val

Leu

His

Asp

Lys

Ala

555

Arg

Ile

Asp

Lys

Ile

635

Ala

Gln

Gly

Arg

Gln

715

Lys

Ile

540

Ile

Glu

Pro

Val

Tyr

620

Arg

Ile

Asn

Ser

Gln

700

Lys

Trp

525

Ser

Lys

Leu

His

Gly

605

Thr

Tyr

Phe

Pro

Asp

685

His

Glu

Thr

Lys

Lys

Asn

Pro

590

Asp

Ala

Gln

Gln

Asp

670

Leu

Leu

Pro

val

Ile

Lys

Lys

575

Ala

Ala

Phe

Tyr

Ser

655

Ile

Glu

Leu

Pro

Gln

Gly

Asp

560

Arg

Gly

Tyr

Thr

Asn

640

Ser

vVal

Ile

Arg

Phe

720

Pro



Ile

Leu

Val

vVal

785

Glu

Asp

Gln

Arg

vVal

865

Lys

Glu

Pro

Gly

Val

val

Lys

770

val

Ile

Leu

Ile

Met

850

Gln

Phe

Tyxr

Pro

Ala

Leu

Gly

755

Gln

Pro

Leu

Ile

Tyr

835

Arg

Lys

Lys

Trp

Leu

915

Glu

Pro

740

Lys

Leu

Leu

Lys

Ala

820

Gln

Gly

Ile

Leu

Gln

900

Val

Thr

725

Glu

Leu

Cys

Thr

Glu

805

Glu

Glu

Ala

Ala

Pro

885

Ala

Lys

Phe

Lys

Asn

Lys

Glu

790

Pro

Ile

Pro

His

Thr

870

Ile

Thr

Leu

Tyr

Asp

Trp

Leu

775

Glu

Val

Gln

Phe

Thr

855

Glu

Gln

Trp

Trp

vVal
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Ser

Ala

760

Leu

Ala

His

Lys

Lys

840

Asn

Ser

Lys

Ile

Tyr

920

Asp

Trp

745

Ser

Arg

Glu

Gly

Gln

825

Asn

Asp

Ile

Glu

Pro

905

Gln

Gly
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730

Thr

Gln

Gly

Leu

Val

810

Gly

Leu

Val

Val

Thr

890

Glu

Leu

Ala

Val

Ile

Thr

Glu

795

Tyr

Gln

Lys

Lys

Ile

875

Trp

Trp

Glu

Ala

Asn

Tyxr

Lys

780

Leu

Tyr

Gly

Thr

Gln

860

Trp

Glu

Glu

Lys

Asn

Asp

Ala

765

Ala

Ala

Asp

Gln

Gly

845

Leu

Gly

Ala

Phe

Glu

925

Arg

Ile

750

Gly

Leu

Glu

Pro

Trp

830

Lys

Thr

Lys

Trp

Val

910

Pro

Glu

735

Gln

Ile

Thr

Asn

Ser

815

Thr

Tyxr

Glu

Thr

Trp

895

Asn

Ile

Thr

Lys

Lys

Glu

Arg

800

Lys

Tyr

Ala

Ala

Pro

880

Thr

Thr

vVal

Lys
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930 935 940

Leu Gly Lys Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val
945 950 955 960

Ser Leu Thr Asp Thr Thr Asn Gln Lys Thr Glu Leu Gln Ala Ile His
965 970 975

Leu Ala Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Asp Ser
980 985 990

Gln Tyr Ala Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu Ser
995 1000 1005

Glu Leu Val Ser Gln Ile Ile Glu Gln Leu Ile Lys Lys Glu Lys
1010 1015 1020

Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn
1025 1030 1035

Glu Gln Val Asp Lys Leu Val Ser Arg Gly Ile Arg Lys Val Leu
1040 1045 1050

Phe Leu Asp Gly Ile Asp Lys Ala Gln Glu Glu His Glu Lys Tyr
1055 1060 1065

His Ser Asn Trp Arg Ala Met Ala Ser Glu Phe Asn Leu Pro Pro
1070 1075 1080

Ile Val Ala Lys Glu Ile Val Ala Ser Cys Asp Lys Cys Gln Leu
1085 1090 1095

Lys Gly Glu Ala Ile His Gly Gln Val Asp Cys Ser Pro Gly Ile
1100 1105 1110

Trp Gln Leu Ala Cys Thr His Leu Glu Gly Lys Val Ile Leu Val
1115 1120 1125

Ala Val His Val Ala Ser Gly Tyr Ile Glu Ala Glu Val Ile Pro

-191-



1130

Ala Glu
1145

Gly Arg
1160

Phe Thr
1175

Lys Gln
1190

vVal Glu
1205

Arg Asp
1220

Phe Ile
1235

Ala Gly
1250

Lys Glu
1265

Tyr Tyr
1280

Leu Leu
1295

Asp Ile
1310

Tyr Gly

Thr

Trp

Ser

Glu

Ser

Gln

His

Glu

Leu

Arg

Trp

Lys

Lys

Gly

Pro

Ala

Phe

Ile

Ala

Asn

Arg

Gln

Asp

Lys

Val

Gln

Gln

Val

Thr

Gly

Asn

Glu

Phe

Ile

Lys

Ser

Gly

vVal

Met

Glu

Lys

Val

Ile

Lys

His

Lys

Val

Gln

Arg

Glu

Pro

Ala

1135

Thr
1150

Thr
1165

Lys
1180

Pro
1195

Glu
1210

Leu
1225

Arg
1240

Asp
1255

Ile
1270

Asp
1285

Gly
1300

Arg
1315

Gly
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Ala

Ile

Ala

Tyr

Leu

Lys

Lys

Ile

Thr

Pro

Ala

Arg

Asp

Tyr

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Leu

Val

Lys

Asp
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Phe

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Trp

Val

Ala

Cys

Leu

Asp

Trp

Gln

Ile

Val

Ile

Ser

Gln

Lys

Ile

Lys

vVal

1140

Leu
1155

Asn
1170

Trp
1185

Ser
1200

Ile
1215

Gln
1230

Gly
1245

Asp
1260

Asn
1275

Gly
1290

Gln
1305

Ile
1320

Ala

Lys

Gly

Ala

Gln

Gly

Met

Glu

Ile

Phe

Pro

Asp

Ile

Ser

Leu

Sexr

Gly

Gly

Gln

Ala

Tyxr

Gln

Arg

Ala

Asn

Arg

Arg

Ala

Asn

Ile

Val

Val

Val

Ser

Thr

Val

Lys

Ser

Asp

Gln
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5

Asp Glu Asp

134

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

<220>
<223>

<400>

0

31
1556
PRT

Trinh tu

Cciu trac

31

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Ser

Lys

Ile

Leu

50

Pro

Val

Lys

Lys

Gln
130

Ile

Val

35

Leu

Ser

Ala

Glu

Ala

115

Asn

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Tyxr
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1330

nhan tao

tdng hop (gagpolnefl kham)

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Pro

Ser

Arg

Ser

Ser

Thr

70

Tyr

Glu

Ala

Ile

Val

Pro

Arg

Glu

55

Gly

Cys

Lys

Ala

vVal
135

Leu

Gly

Glu

40

Gly

Ser

vVal

Ile

Ala

120

Gln

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

-193-

Gly

10

Lys

Glu

Arg

Glu

Gln

90

Glu

Thr

Ile

Gly

Lys

Arg

Gln

Leu

75

Arg

Glu

Gly

Gln

1335

Glu

Lys

Phe

Ile

60

Arg

Ile

Gln

Asn

Gly
140

Leu

Tyr

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Asp

Arg

30

Val

Gly

Leu

Ile

Lys

110

Ser

Met

Arg

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Gln

Val

Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

Val

His



Gln

145

Glu

Glu

Gly

Ala

Pro

225

Ser

Pro

Ile

Pro

Arg

305

Leu

Leu

Ala

Lys

Gly

His

Ala

210

Gly

Thr

Val

vVal

Lys

290

Ala

Leu

Gly

Ile

Ala

Ala

Gln

195

Glu

Gln

Leu

Gly

Arg

275

Glu

Glu

Val

Pro

Ser

Phe

Thr

180

Ala

Trp

Met

Gln

Glu

260

Met

Pro

Gln

Gln

Ala
340

Pro

Ser

165

Pro

Ala

Asp

Arg

Glu

245

Ile

Tyxr

Phe

Ala

Asn

325

Ala

Arg

150

Pro

Gln

Met

Arg

Glu

230

Gln

Tyr

Ser

Arg

Ser

310

Ala

Thr

Thr

Glu

Asp

Gln

Val

215

Pro

Ile

Lys

Pro

Asp

295

Gln

Asn

Leu
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Leu

val

Leu

Met

200

His

Arg

Gly

Arg

Val

280

Tyr

Asp

Pro

Glu

Asn

Ile

Asn

185

Leu

Pro

Gly

Trp

Trp

265

Ser

Val

Val

Asp

Glu
345
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Ala

Pro

170

Thr

Lys

Val

Ser

Met

250

Ile

Ile

Asp

Lys

Cys

330

Met

Trp

155

Met

Met

Glu

His

Asp

235

Thr

Ile

Leu

Arg

Asn

315

Lys

Met

Val

Phe

Leu

Thr

Ala

220

Ile

Asn

Leu

Asp

Phe

300

Trp

Thr

Thr

Lys

Ser

Asn

Ile

205

Gly

Ala

Asn

Gly

Ile

285

Tyr

Met

Ile

Ala

Val Vval

Ala Leu
175

Thr Val
190

Asn Glu

Pro Ile

Gly Thr

Pro Pro
255

Leu Asn
270

Arg Gln

Lys Thr

Thr Glu

Leu Lys

335

Cys Gln
350

Glu

160

Ser

Gly

Glu

Ala

Thr

240

Ile

Lys

Gly

Leu

Thr

320

Ala

Gly



Val

Gln

Asn

385

Ile

Gly

Phe

Leu

Phe

465

Lys

Pro

Lys

Thr

Lys
545

Gly

Val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Ser

Leu

Glu

530

Glu

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Asn

Glu

Met

Ser

Lys

515

Glu

Gly

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyr

Gln

500

Pro

Lys

Lys

Gly

Ser

Thr

Cys

405

His

Ile

Pro

Thr

Pro

485

Met

Gly

Ile

Ile

His

Ala

Val

390

Arg

Gln

Trp

Glu

Thr

470

Leu

Ala

Met

Lys

Thx
550

Lys

Thr

375

Lys

Ala

Met

Pro

Pro

455

Thr

Ala

Pro

Asp

Ala

535

Lys
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Ala

360

Ile

Cys

Pro

Lys

Ser

440

Thr

Pro

Ser

Ile

Gly

520

Leu

Ile

Arg

Met

Phe

Arg

Asp

425

Asn

Ala

Ser

Leu

Ser

505

Pro

Thr

Gly
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Val

‘Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Lys

490

Pro

Arg

Ala

Pro

Leu

Gln

Cys

395

Lys

Thr

Gly

Pro

Lys

475

Ser

Ile

Val

Ile

Glu
555

Ala

Arg

380

Gly

Gly

Glu

Arg

Glu

460

Gln

Leu

Glu

Lys

Cys

540

Asn

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Glu

Glu

Phe

Thr

Gln

525

Glu

Pro

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gly

Val

510

Trp

Glu

Tyr

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Asn

495

Pro

Pro

Met

Asn

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp

480

Asp

vVal

Leu

Glu

Thr
560



Pro

Val

Gln

Thr

Gly

625

Thr

Gly

Phe

Leu

Glu

705

Lys

His

Ser

Val

Asp

Leu

Val

610

Phe

Pro

Ser

Arg

Tyxr

690

Glu

Lys

Pro

Trp

Phe

Phe

Gly

595

Leu

Arg

Gly

Pro

Ala

675

Val

Leu

His

Asp

Thr
755

Ala

Arg

580

Ile

Ala

Lys

Ile

Ala

660

Lys

Gly

Arg

Gln

Lys

740

Val

Ile

565

Glu

Pro

Val

Tyr

Arg

645

Ile

Asn

Ser

Glu

Lys

725

Trp

Asn

Lys

Leu

His

Gly

Thr

630

Tyxr

Phe

Pro

Asp

His

710

Glu

Thr

Asp

Lys

Asn

Pro

Asp

615

Ala

Gln

Gln

Glu

Leu

695

Leu

Pro

Val

Ile
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Lys

Lys

Ala

600

Ala

Phe

Tyr

Cys

Ile

680

Glu

Leu

Pro

Gln

Gln
760

Asp

Arg

585

Gly

Tyr

Thr

Asn

Ser

665

Val

Ile

Lys

Phe

Pro

745

Lys
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Ser

570

Thr

Leu

Phe

Ile

vVal

650

Met

Ile

Gly

Trp

Leu

730

Ile

Leu

Thr

Gln

Lys

Ser

Pro

635

Leu

Thr

Tyr

Gln

Gly

715

Trp

Gln

val

Lys

Asp

Lys

vVal

620

Ser

Pro

Arg

Gln

His

700

Phe

Met

Leu

Gly

Trp Arg

Phe Trp
590

Lys Lys
605

Pro Leu

Thr Asn

Gln Gly

Ile Leu
670

Tyr Met
685

Arg Ala

Thr Thr

Gly Tyr

Pro Glu

750

Lys Leu
765

Lys

575

Glu

Ser

Asp

Asn

Trp

655

Glu

Ala

Lys

Pro

Glu

735

Lys

Asn

Leu

Val

Val

Giu

Glu

640

Lys

Pro

Ala

Ile

Asp

720

Leu

Asp

Trp



Ala

Leu

785

Ala

His

Lys

Lys

Asn

865

Ser

Lys

Ile

Tyxr

Ala

945

Thr

Ser

770

Arg

Glu

Gly

Gln

Asn

850

Asp

Ile

Glu

Pro

Gln

930

Gly

Asp

Gln

Gly

Leu

Val

Gly

835

Leu

Val

Val

Thr

Glu

915

Leu

Ala

Arg

Ile

Ala

Glu

Tyr

820

His

Lys

Lys

Ile

Trp

900

Trp

Glu

Ala

Gly

Tyr

Lys

Leu

805

Tyxr

Asp

Thr

Gln

Trp

885

Glu

Glu

Lys

Asn

Arg
965

Pro

Ala

790

Ala

Asp

Gln

Gly

Leu

870

Gly

Thr

Phe

Asp

Arg

950

Gln

Gly

775

Leu

Glu

Pro

Trp

Lys

855

Thr

Lys

Trp

Val

Pro

935

Glu

Lys
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Ile

Thr

Asn

Ser

Thr

840

Tyr

Glu

Thr

Trp

Asn

920

Ile

Thr

Ile

Lys

Asp

Arg

Lys

825

Tyr

Ala

Ala

Pro

Thr

905

Thr

Ala

Lys

Val

-197-

vVal

Ile

Glu

810

Asp

Gln

Lys

vVal

Lys

890

Asp

Pro

Gly

Leu

Ser
970

Arg

vVal

795

Ile

Leu

Ile

Met

Gln

875

Phe

Tyr

Pro

Val

Gly

955

Leu

Gln

780

Pro

Leu

Ile

Tyr

Arg

860

Lys

Arg

Trp

Leu

Glu

940

Lys

Thr

Leu

Leu

Lys

Ala

Gln

845

Thr

Ile

Leu

Gln

vVal

925

Thr

Ala

Glu

Cys

Thr

Glu

Glu

830

Glu

Ala

Ala

Pro

Ala

910

Lys

Phe

Gly

Thxr

Lys

Glu

Pro

815

Ile

Pro

His

Met

Ile

895

Thr

Leu

Tyr

Tyxr

Thr
975

Leu

Glu

800

Val

Gln

Phe

Thr

Glu

880

Gln

Trp

Trp

vVal

vVal

960

Asn
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Gln Lys Thr Ala Leu Gln Ala Ile Tyr Leu Ala Leu Gln Asp Ser Gly
980 985 ' 990

Ser Glu Val Asn Ile Val Thr Ala Ser Gln Tyr Ala Leu Gly Ile Ile
995 1000 1005

Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu Val Asn Gln Ile
1010 1015 1020

Ile Glu Gln Leu Ile Lys Lys Glu Arg Val Tyr Leu Ser Trp Val
1025 1030 1035

Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp Lys Leu
1040 1045 1050

Val Ser Ser Gly Ile Arg Lys Val Leu Phe Leu Asp Gly Ile Asp
1055 1060 1065

Lys Ala Gln Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala
1070 1075 1080

Met Ala Ser Asp Phe Asn Leu Pro Pro Val Val Ala Lys Glu Ile
1085 1090 1095

Val Ala Ser Cys Asp Gln Cys Gln Leu Lys Gly Glu Ala Met His
1100 1105 1110

Gly Gln Val Asp Cys Ser Pro Gly Ile Trp Gln Leu Ala Cys Thr
1115 1120 1125

His Leu Glu Gly Lys Ile Ile Leu Val Ala Val His Val Ala Ser
1130 1135 1140

Gly Tyr Ile Glu Ala Glu Val Ile Pro Ala Glu Thr Gly Gln Glu
1145 1150 1155

Thr Ala Tyr Phe Ile Leu Lys Leu Ala Gly Arg Trp Pro Val Lys
1160 1165 1170

-198-



vVal

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Asp

Gly

Arg

Gly

Lys

Ile
1175

Ala
1190

Tyr
1205

Leu
1220

Lys
1235

Lys
1250

Ile
1265

Ile
1280

Pro
1295

Ala
1310

Arg
1325

Ala
1340

Trp
1355

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Ile

Val

Lys

Asp

Ser

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Trp

Val

Val

Cys

Lys

Ala

Trp

Gln

Ile

vVal

Ile

Thr

Gln

Lys

Ile

Lys

vVal

Ser

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Asn

Gly

Gln

Ile

Ala

Ser

Gly
1180

Ala
1195

Gln
1210

Gly
1225

Met
1240

Gly
1255

Ile
1270

Phe
1285

Pro
1300

Asp
1315

Ile
1330

Gly
1345

Val
1360

217248

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Ala

Asn

Lys

Arg

Val

Asn

Ile

Val

vVal

Val

Ser

Thr

Val

Lys

Ser

Asp

Gln

Gly
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Phe

Gln

Val

Arg

Phe

Ala

Lys

Tyr

Leu

Asp

Tyr

Asp

Trp

Thr

Gln

Ala

Asp

Ile

Gly

Glu

Tyxr

Leu

Ile

Gly

Glu

Pro

Sexr
1185

Glu
1200

Ser
1215

Gln
1230

His
1245

Glu
1260

Leu
1275

Arg
1290

Trp
1305

Lys
1320

Lys
1335

Asp
1350

Ala
1365

Ala

Phe

Met

Ala

Asn

Arg

Gln

Asp

Lys

Val

Gln

Met

Ile

Ala

Gly

Asn

Glu

Phe

Ile

Lys

Ser

Gly

Val

Met

Ala

Arg

Val

Ile

Lys

His

Lys

Ile

Gln

Arg

Glu

Pro

Ala

Gly

Glu



Arg

Ser

Ala

Glu

Met

Lys

Ile

Trp

Phe

Glu

Ser

Lys

His

Met
1370

Arg
1385

Ala
1400

Glu
1415

Thr
1430

Gly
1445

Leu
1460

Gln
1475

Gly
1490

Glu
1505

Gln
1520

Phe
1535

Pro
1550

Arg

Asp

Asn

Val

Tyxr

Gly

Asp

Asn

Trp

Ala

His

Asp

Glu

Arg

Leu

Asn

Gly

Lys

Leu

Leu

Tyr

Cys

Asn

Gly

Ser

Tyr

Ala

Glu

Ala

Phe

Gly

Glu

Trp

Thr

Phe

Glu

Met

Arg

Tyr

Glu

Lys

Asp

Pro

Ala

Gly

Val

Pro

Lys

Gly

Asp

Leu

Lys

Pro
1375

His
1390

Cys
1405

Val
1420

Leu
1435

Leu
1450

Tyr
1465

Gly
1480

Leu
1495

Glu
1510

Asp
1525

Ala
1540

Asp
1555
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Ala

Gly

Ala

Arg

Asp

Ile

His

Pro

Val

Asn

Pro

Phe

Cys

Ala

Ala

Trp

Pro

Leu

Tyr

Thr

Gly

Pro

Asn

Glu

His
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Asp

Ile

Leu

Gln

Ser

Ser

Gln

Ile

Val

Ser

Lys

His

Gly

Thr

Glu

vVal

His

Gln

Gly

Arg

Glu

Leu

Glu

Met

Val
1380

Ser
1395

Ala
1410

Pro
1425

Phe
1440

Lys
1455

Tyr
1470

Tyr
1485

Pro
1500

Leu
1515

Val
1530

Ala
1545

Gly

Ser

Gln

Leu

Leu

Arg

Phe

Pro

Glu

His

Leu

Arg

Ala

Asn

Glu

Arg

Lys

Gln

Pro

Leu

Lys

Pro

Met

Glu

Val

Thr

Glu

Pro

Glu

Asp

Asp

Thr

Ile

Met

Trp

Leu
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Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Gln

Tyr

Ser

145

Phe

Lys

Leu

Leu

50

Pro

Val

Lys

Lys

Pro

130

Pro

Ser

Ile

Val

35

Leu

Ala

Ala

Glu

Thr

115

Ile

Arg

Pro

Arg

Arg

20

Trp

Glu

Leu

Thr

Ala

100

Gln

Val

Thr

Glu

nhén tao
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tdng hop (gagpolnef2 kham)

Ala

Leu

Ala

Thr

Gln

Leu

85

Leu

Gln

Gln

Leu

Val

Ser

Arg

Ser

Ser

Thr

70

Tyr

Asp

Ala

Asn

Asn

150

Ile

Ile

Pro

Arg

Glu

55

Gly

Cys

Lys

Lys

Leu

135

Ala

Pro

Leu

Gly

Glu

40

Gly

Thr

Val

Ile

Glu

120

Gln

Trp

Met

Arg

Gly

25

Leu

Cys

Glu

His

Glu

105

Ala

Gly

Val

Phe
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Gly

10

Lys

Glu

Lys

Glu

Ala

90

Glu

Asp

Gln

Lys

Thr

Gly

Lys

Arg

Gln

Leu

75

Glu

Glu

Gly

Met

val

155

Ala

Lys

His

Phe

Ile

60

Arg

Ile

Gln

Lys

Val

140

Ile

Leu

Leu

Tyr

Ala

45

Ile

Ser

Glu

Asn

Val

125

His

Glu

Ser

Asp

Met

30

Leu

Lys

Leu

Val

Lys

110

Ser

Gln

Glu

Glu

Lys

15

Leu

Asn

Gln

Phe

Arg

95

Ser

Gln

Pro

Lys

Gly

Trp

Lys

Pro

Leu

Asn

80

Asp

Gln

Asn

Ile

Ala

160

Ala



Thr

Ala

Trp

Met

225

Gln

Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

Pro

Ala

Asp

210

Arg

Glu

Ile

Tyxr

Phe

290

Ala

Asn

Ala

Ser

Thr

Gln

Met

195

Arg

Glu

Gln

Tyr

Ser

275

Arg

Thr

Ala

Thr

His

355

Ile

Asp

180

Gln

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Asn

Leu

340

Lys

Leu

165

Leu

Met

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Pro

325

Glu

Ala

Met

Asn

Leu

Pro

Gly

230

Trp

Trp

Ser

vVal

Val

310

Asp

Glu

Arg

Gln

Thr

Lys

Val

215

Ser

Met

Ile

Ile

Asp

295

Lys

Cys

Met

vVal

Arg
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Met

Asp

200

His

Asp

Thr

Ile

Leu

280

Arg

Asn

Lys

Met

Leu

360

Ser

Leu

185

Thr

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp

Thr

Thr

345

Ala

Asn
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170

Asn

Ile

Gly

Ala

Asn

250

Gly

Ile

Phe

Met

Ile

330

Ala

Glu

Phe

Thr

Asn

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

315

Leu

Cys

Ala

Lys

Val

Glu

val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Arg

Gln

Met

Gly

Gly

Glu

205

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

Ala

Gly

Ser

365

Ser

175

Gly His Gln
190

Ala Ala Glu

Pro Gly Gln

Ser Asn Leu
240

Pro Val Gly
255

Ile Val Arg
270

Pro Lys Glu

Arg Ala Glu

Leu Leu Val
320

Leu Gly Pro
335

Vval Gly Gly
350

Gln Thr Asn

Lys Arg Ile



Val

385

Arg

Gln

Trp

Glu

Pro

465

Arg

Pro

Lys

Glu

Pro

545

Ser

Thr

370

Lys

Ala

Met

Pro

Pro

450

Ala

Ser

Ile

Val

Ile

530

Glu

Thr

Gln

Cys

Pro

Lys

Ser

435

Thr

Pro

Leu

Glu

Lys

515

Cys

Asn

Lys

Asp

Phe

Arg

Asp

420

His

Ala

Lys

Phe

Thr

500

Gln

Thr

Pro

Trp

Phe

Asn

Lys

405

Cys

Lys

Pro

Gln

Gly

485

Val

Trp

Glu

Tyr

Arg

565

Trp

Cys

390

Lys

Thr

Gly

Pro

Glu

470

Ser

Pro

Pro

Met

Asn

550

Lys

Glu

375

Gly

Gly

Glu

Arg

Ala

455

Pro

Asp

Val

Leu

Glu

535

Thr

Leu

Val
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Lys

Cys

Arg

Pro

440

Glu

Lys

Pro

Lys

Thr

520

Lys

Pro

Val

Gln

Glu

Trp

Gln

425

Gly

Ser

Asp

Leu

Leu

505

Glu

Glu

Ile

Asp

Leu
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Gly

Lys

410

Ala

Asn

Phe

Arg

Ser

490

Lys

Glu

Gly

Phe

Phe

570

Gly

His

395

Cys

Asn

Phe

Arg

Glu

475

Gln

Pro

Lys

Lys

Ala

555

Arg

Ile

380

Ile

Gly

Phe

Leu

Phe

460

Pro

Met

Gly

Ile

Ile

540

Ile

Glu

Pro

Ala

Lys

Leu

Gln

445

Glu

Leu

Ala

Met

Lys

525

Ser

Lys

Leu

His

Arg Asn

Glu Gly
415

Gly Lys
430

Ser Arg

Glu Thr

Thr Ser

Pro Ile
495

Asp Gly
510

Ala Leu

Lys Ile

Lys Lys

Asn Lys

575

Pro Ala

Cys

400

His

Ile

Pro

Thr

Leu

480

Ser

Pro

vVal

Gly

Asp

560

Arg

Gly



Leu

Phe

Ile

625

Val

Met

Ile

Gly

Trp

705

Leu

Tle

Leu

Val

Val

Lys

Ser

610

Pro

Leu

Thr

Tyr

Gln

690

Gly

Trp

Val

Val

Lys

770

Val

Lys

595

Val

Ser

Pro

Lys

Gln

675

His

Phe

Met

Leu

Gly

755

Gln

Pro

580

Lys

Pro

Ile

Gln

Ile

660

Tyr

Arg

Thr

Gly

Pro

740

Lys

Leu

Leu

Lys

Leu

Asn

Gly

645

Leu

Met

Thr

Thr

Tyr

725

Glu

Leu

Cys

Thr

Ser

Asp

Asn

630

Trp

Glu

Ala

Lys

Pro

710

Glu

Lys

Asn

Lys

Glu

vVal

Glu

615

Glu

Lys

Pro

Ala

Ile

695

Asp

Leu

Asp

Trp

Leu

775

Glu
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Thr

600

Asp

Thr

Gly

Phe

Leu

680

Glu

Lys

His

Ser

Ala

760

Leu

Ala

585

Val

Phe

Pro

Ser

Arg

665

Tyr

Glu

Lys

Pro

Trp

745

Ser

Arg

Glu
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Leu

Arg

Gly

Pro

650

Lys

val

Leu

His

Asp

730

Thr

Gln

Gly

Leu

Ala

Lys

Ile

635

Ala

Gln

Gly

Arg

Gln

715

Lys

Val

Ile

Thr

Glu

Val

Tyxr

620

Arg

Ile

Asn

Ser

Gln

700

Lys

Trp

Asn

Tyr

Lys

780

Leu

590

Gly Asp
605

Thr Ala

Tyr Gln

Phe Gln

Pro Asp
670

Asp Leu
685

His Leu

Glu Pro

Thr Val

Asp TIle

750

Ala Gly
765

Ala Leu

Ala Glu

Ala

Phe

Tyxr

Ser

655

Ile

Glu

Leu

Pro

Gln

735

Gln

Ile

Thr

Asn

Tyr

Thr

Asn

640

Ser

vVal

Ile

Arg

Phe

720

Pro

Lys

Lys

Glu

Arg
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785 790 795 800

Glu Ile Leu Lys Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys
805 810 815

Asp Leu Ile Ala Glu Ile Gln Lys Gln Gly Gln Gly Gln Trp Thr Tyr
820 825 830

Gln Ile Tyr Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala
835 840 845

Arg Met Arg Gly Ala His Thr Asn Asp Val Lys Gln Leu Thr Glu Ala
850 855 860

Val Gln Lys Ile Ala Thr Glu Ser Ile Val Ile Trp Gly Lys Thr Pro
865 870 875 880

Lys Phe Lys Leu Pro Ile Gln Lys Glu Thr Trp Glu Ala Trp Trp Thr
885 890 895

Glu Tyr Trp Gln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr
900 905 910

Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Val
915 920 925

Gly Ala Glu Thr Phe Tyr Val Ala Gly Ala Ala Asn Arg Glu Thr Lys
930 935 940

Leu Gly Lys Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val
945 950 955 960

Ser Leu Thr Asp Thr Thr Asn Gln Lys Thr Ala Leu Gln Ala Ile His
965 970 975

Leu Ala Leu Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Ala Ser
980 985 990

Gln Tyr Ala Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu Ser

-205-



Glu

Val

Glu

Phe

His

Ile

Lys

Trp

Ala

Ala

Gly

Phe

Lys

995

Leu Val
1010

Tyr Leu
1025

Gln Val
1040

Leu Asp
1055

Ser Asn
1070

vVal Ala
1085

Gly Glu
1100

Gln Leu
1115

Val His
1130

Glu Thr
1145

Arg Trp
1160

Thr Ser
1175

Gln Glu

Ser

Ala

Asp

Gly

Trp

Lys

Ala

Ala

Val

Gly

Pro

Ala

Phe

Gln

Trp

Lys

Ile

Arg

Glu

Ile

Cys

Ala

Gln

Val

Thr

Gly

Ile

Val

Leu

Asp

Ala

Ile

His

Thr

Ser

Glu

Lys

Val

Ile
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1000

Ile
1015

Pro
1030

Val
1045

Lys
1060

Met
1075

Val
1090

Gly
1105

His
1120

Gly
1135

Thr
1150

Thr
1165

Lys
1180

Pro

Glu

Ala

Ser

Ala

Ala

Ala

Gln

Leu

Tyr

Ala

Ile

Ala

Tyxr

Gln

His

Arg

Gln

Ser

Ser

Val

Glu

Ile

Tyr

His

Ala

Asn
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Leu

Lys

Gly

Glu

Glu

Cys

Asp

Gly

Glu

Phe

Thr

Cys

Pro

Ile

Gly

Ile

Glu

Phe

Asp

Cys

Lys

Ala

Leu

Ala

Trp

Gln

1005

Lys
1020

Ile
1035

Arg
1050

His
1065

Asn
1080

Lys
1095

Ser
1110

Val
1125

Glu
1140

Leu
1155

Asn
1170

Trp
1185

Ser

Lys

Gly

Lys

Glu

Leu

Cys

Pro

Ile

Val

Lys

Gly

Ala

Gln

Glu

Gly

Val

Lys

Pro

Gln

Gly

Leu

Ile

Leu

Ser

Gly

Gly

Lys

Asn

Leu

Tyr

Pro

Leu

Ile

vVal

Pro

Ala

Asn

Ile

Val
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1190 1195 1200

Val Ala Ser Ile Asn Lys Glu Leu Lys Lys Ile Ile Gly Gln Val
1205 1210 1215

Arg Asp Gln Ala Glu His Leu Lys Thr Ala Val Gln Met Ala Val
1220 1225 1230

Phe Ile His Asn Phe Lys Arg Lys Gly Gly Ile Gly Glu Tyr Ser
1235 1240 1245

Ala Gly Glu Arg Ile Val Asp Ile Ile Ala Ser Asp Ile Gln Thr
1250 1255 1260

Lys Glu Leu Gln Lys Gln Ile Thr Lys Ile Gln Asn Phe Arg Val
1265 1270 1275

Tyr Tyr Arg Asp Ser Arg Asp Pro Leu Trp Lys Gly Pro Ala Lys
1280 1285 1290

Leu Leu Trp Lys Gly Glu Gly Ala Val Val Ile Gln Asp Asn Ser
1295 1300 1305

Asp Ile Lys Val Val Pro Arg Arg Lys Ala Lys Ile Ile Arg Asp
1310 1315 1320

Tyr Gly Lys Gln Met Ala Gly Asp Asp Cys Val Ala Ser Arg Gln
1325 1330 1335

Asp Glu Asp Met Ala Gly Lys Trp Ser Lys Ser Ser Ile Val Gly
1340 1345 1350

Trp Pro Ala Val Arg Glu Arg Ile Arg Arg Ala Glu Pro Ala Ala
1355 1360 1365

Glu Gly Val Gly Ala Ala Ser Gln Asp Leu Asp Lys Tyr Gly Ala
1370 1375 1380

Leu Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp Cys Ala Trp
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1385 1390 1395

Leu Glu Ala Gln Glu Asp Glu Glu Val Gly Phe Pro Val Lys Pro
1400 1405 1410

Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Ala Ala Phe Asp Leu
1415 1420 1425

Ser Phe Phe Leu Lys Glu Lys Gly Gly Leu Asp Gly Leu Ile Tyr
1430 1435 1440

Ser Lys Lys Arg Gln Glu Ile Leu Asp Leu Trp Val Tyr Asn Thr
1445 1450 1455

Gln Gly Phe Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly
1460 1465 1470

Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro
1475 1480 1485

Val Asp Pro Arg Glu Val Glu Glu Ala Asn Lys Gly Glu Asn Asn
1490 1495 1500

Cys Leu Leu His Pro Met Asn Leu His Gly Met Asp Asp Pro Glu
1505 1510 1515

Arg Glu Val Leu Val Trp Arg Phe Asp Ser Arg Leu Ala Phe His
1520 1525 1530

His Met Ala Arg Glu Lys His Pro Glu Tyr Tyr Lys Asn Cys
1535 1540 1545
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Fig.1A

Phién ban 1 Env1 gp140 kham (mEnv) (SEQ ID NO:1)

MRVTGIRKNXQHLWRWGTMLLGILMICSHAGKLWVTVYYGVPV
WKEATTTLFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVLE
NVTENFNMWKNNMVEQMHEDIISLWDQSLKPCVKLTPLCVTLN
CTDDVRNVTNNATNTNSSWGEPMEKGEIKNCSFNITTSIRNKV
QKQYALFYKLDVVPIDNDSNNTNYRLISCNTSVITQACPKVSF
EPIPIHYCAPAGFAILKCNDKKFNGTGPCTNVSTVQCTHGIRP
VVSTQLLLNGSLAEEEVVIRSENFTNNAKTIMVQLNVSVEINC
TRPNNNTRKSIHIGPGRAFYTAGDIIGDIRQAHCNISRANWNN
'TLRQIVEKLGKQFGNNKTIVFNHSSGGDPEIVMHSFNCGGEFF
YCNSTKLFNSTWTWNNSTWNNTKRSNDTEEHTTLPCRIKQIIN
MWQEVGKAMYAPPIRGQIRCSSNITGLLLTRDGGNDTSGTEIF
RPGGGDMRDNWRSELYKYKVVKIEPLGVAPlKAKRRVVQSEKS
AVGIGAVFLGFLGAAGSTMGAASMTLTVQARLLLSGIVQQQNN
LLRAIEAQQHLLQLTVWGIKQLQARVLAVERYLKDQQLLGIWG
CSGKLICTTTVPWNASWSNKSLDKIWNNMTWMEWEREINNYTS
LIYTLIEESQNQQEKNEQELLELDKWASLWNWFDISNWLWQ;;
PEAPRDGQAYVRKDGEWVLLSTEL

Pong hop: trinh tw tin hiéu/trinh tw dan dau
Gach duéi: gp120
Pon gian: e]o} 41 mién ngoai

=: mién trime hod "foldon" T4-fibritin
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Fig.1B

Phién ban 2 Env1 gp140 kham (mEnv+) (SEQ ID NO:2)

[MRVRGILORNCOHLWRWGTLILGMIMICSAAGKLWVTVYYGVEV
WKEATTTLFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVLE
NVTENFNMWKNNMVEQMHEDIISLWDQSLKPCVKLTPLCVTLN
CTDDVRNVTNNATNTNS SWGEPMEKGE IKNCSFNITTSIRNKV
OKQYALFYKLDVVPIDNDSNNTNYRLISCNTSVITQACPKVSE
EPTIPIHYCAPAGFAILKCNDKKFNGTGPCTNVSTVQCTHGIRP
VVSTQLLLNGSLAEEEVVIRSENFTNNAKTIMVQLNVSVEINC
TRPNNNTRKSIHIGPGRAFYTAGDI IGDIRQAHCNISRANWNN
TLRQIVEKLGKQFGNNKTIVFNHSSGGDPEIVMHSFNCGGEEFF
YCNSTKLENSTWTWNNS TWNNTKRSNDTEEHTTLPCRIKQI IN
MWQEVGKAMYAPPTRGQIRCSSNITGLLLTRDGGNDTSGTELFE
RPGGCDMRDNWRSELYKYKVVKIEPLGVAPTKAKERVVQRHER
AVGIGAVFLCFLGAAGSTMGAASMTLTVQARLLLSGIVQQONN
LLRATEAQQHLLOLTVWGIKQLQARVLAVERYLKDQQLLGIWG
CSGKLICTTTVPWNASWSNKSLDKIWNNMTWMEWEREINNYTS
LIYTLIEESONQQEKNEQELLELDKWASLWNWEDISNWLWY IK
SRIEGRGSGGYIPEAPRDGQAYVRKDGEWVLLSTEL

DPoéng hop: trinh tw tin hiéu/trinh tw dan dau
Gach duéi: gp120

Péng vong tron:  dot bién vi tri tach

Pon gian: gp 41 mién ngoai

_. vi tri nhan té Xa
= mién trime hoa "foldon" T4-fibritin
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Fig.1C

Env nhanh C (cEnv) (SEQ ID NO:3)

NRVRGLQBNcggLWRWGTLILGMLMICSARENLWVGNMWVTVY_
YGVPVWTDAKTTLFCASDTKAYDREVENVWATHACVPTDPNPQ -
EIVLENVTENFNMWKNDMVDQOMHEDI I SLWDQSLKPCVKLTPL
CVTLHCTNATFKNNVTNDMNKEIRNCSFNTTTEIRDKKQQGYA
LFYRPDIVLLKENRNNSNNSEYILINCNASTITQACPKVNEDP
IPIHYCAPAGYAILKCNNKTFSGKGEPCNNVSTVQCTHGIKPVV
STQLLLNGSLAEKEIIIRSENLTDNVKTIIVHLNKSVEIVCTR
PNNNTRKSMRIGPGQTFYATGDIIGDIRQAYCNT SGSKWNETL
KRVKEKLQENYNNNKT IKFAPSSGGDLEITTHSENCRGEFFYC
NTTRLFNNNATEDET ITLPCRIKQIINMWQGVGRAMYAPPTAG
NITCKSNITGLLLVRDGGEDNKTEETFRPGGGNMKDNWRSELY
KYKVIELKPLGIAPTGAKERVVEREERAVGIGAVFLGFLGAAG
STMGAASLTLTVQARQLLSSIVQQQSNLLRATEAQQHMLOLTV
WGIKOLOTRVLAIERYLKDQQLLGIWGCSGKLICTTNVPWNSS .
WSNKSQTDIWNNMTWMEWDREISNYTDTIYRLLEDSQTQQEKN
EKDLLALDSWKNLWSWFDISNWLWYIKSRIEGRGSGGYIPEAP
RDGQAYVRKDGEWVLLSTFL

DPoéng hép: trinh tw tin hiéu/trinh tw dan dau
Gach dudi: gp120

DPéng vong tron:  dot bién vi tri tach

DPon gian: gp 41 mién ngoal

_ vi tri nhan t6 Xa
=: mién trime hod "foldon" T4-fibritin
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Fig.2
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Fig.3
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Fig.4
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