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Linh vuc ky thuit dwoc dé cip

Sang ché dé cap dén axit nucleic ma hod protein ndy, vecto chira axit nucleic,
protein vé HIV tng hop va ché phdm chira protein ndy, va phuong phéap kich thich
mi2n dich bdo vé khang lai sy nhiém virut gdy suy gidm mién dich & ngudi (HIV).
Vecto bidu bién virut ma hoa protein vé ctia HIV ¢6 thé dugc st dung trong vacxin aé
tao ra dap mg mién dich bao vé duoc cai thién khang lai HIV.

Tinh trang ky thuit ciia sing ché

Virut gdy suy gidm mién dich & ngudi (Human Immunodeficiency Virus - HIV)
anh hudng dén hang triéu ngudi trén thé gidi, va viéc ngin nglra HIV thong qua vacxin
hitu hiéu van dugc uu tién rit cao, ngay ca trong thoi dai diéu tri khéng retrovirut phd
bién. HIV-1 1a chiing virut gy bénh phd bién nhét, v6i hon 90% ca HIV/AIDS c6 ngudn
gbc tir sy nhiém HIV-1 nhém M. Nhém M dugc chia tiép thanh céc nhanh hodc céc
kiéu phu khac. Vacxin hitu hidu Iy tuéng 13 c6 kha nang gy ra ca dap Gng té bao hidu
nghiém va khang thé trung hoa rong c6 kha ning 1am trung hoa céc ching HIV-1 tir céc
nhanh khac nhau.

Muc d6 dot bién cao ctia HIV-1 1am cho viéc phat trién vacxin HIV-1 trd thanh
thach thitc chua timg c6. D& céi thién mirc do phu ciia epitop t& bao T tiém ning, va cai
thién d4p tmg t& bao, cac khang nguyén Gag, Pol va Env ctua HIV-1 “kham”, ¢6 ngudn
gbc tir cac protein Khang Nguyén Nhém (Group Antigen - Gag), Polymeraza
(Polymerase - Pol), va V6 (Envelope - Env) ctia HIV, dugc md ta bdi cac tac gia khac
va duoc phat trién véi nd luc mang lai mic do phu t6i da cua epitop té bao T tiém ning
(vi du nhu, Barouch et al, Nat Med 2010, 16: 319-323). Khang nguyén kham tuong tu
vé chidu dai va cu triic mién véi khang nguyén HIV-1 c6 trong ty nhién, kiéu dai.

Vi dy, khang nguyén HIV kham dugc md ta va dugc st dung trong vacxin bao
gdm céc khéng nguyén dugc mo ta trong tai liéu Barouch et al, & #rén; va WO
2010/059732 chang han nhu::

(a) khang nguyén kham Gag bao gbm:

(a)(@) trinh ty Gag kham th nhét (“mos1Gag”) c6 trinh tu axit amin nhu dugc
néu trong SEQ ID NO: 1, va

(a)(ii) trinh ty Gag kham th{r hai (“mos2Gag”) c6 trinh tu axit amin nhu dugc
néu trong SEQ ID NO: 2;

(b) khang nguyén kham Pol bao gdm:
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(b)(i) trinh tu Pol kham thir nhit (“mos1Pol”) c6 trinh tur axit amin nhu dugc néu
trong SEQ ID NO: 3, va

(b)(ii) trinh ty Pol kham thit hai (“mos2Pol”) c6 trinh tu axit amin nhu dugc néu
trong SEQ ID NO: 4; va

(¢) khéng nguyén kham Env bao gdm:

(¢)(i) trinh ty Env kham tht nhét (“mos1Env”) c6 trinh tu axit amin nhu duge
néu trong SEQ ID NO: 5, va

(c)(ii) trinh ty Env kham thi hai (“mos2Env”) c6 trinh ty axit amin nhu dugc
néu trong SEQ ID NO: 6.

Trinh tu ma hod cic khang nguyén nay dugc tach dong trong vecto, vi dy, nhu
vecto adenovirut téi td hop, vi du nhu, typ huyét thanh adenovirut tai t6 hop 26 (rAd26),
va cdc vecto nay dugc st dung trude day lam vacxin 8 tao ra dép Gng mién dich d6i
v6i khang nguyén (xem tai liéu vi du nhu Barouch et al, ¢ trén; va WO 2010/059732).
Vi du, trinh ty khang nguyén kham mos1Gag va mos1Pol thuong dugc két hop vao
protein dung hop cua Gag va Pol (“mos1GagPol”), va trinh tu mi héa ctia ching dugc
tach dong vao vecto Ad26 thu nhét (“rAd26.mos1GagPol”); va céc trinh ty khang
nguyén mos2Gag va mos2Pol dugc két hop vao protein dung hgp khéc cuia Gag va Pol
(“mos2GagPol”), va trinh tu ma hoa cua ching dugc tich dong vao vecto Ad26 thir hai
(“rAd26.mos2GagPol”). Céu triic ma hod mos1Env va mos2Env thudng duoc tich dong
vao vecto Ad26 riéng r& (1an lugt 12 “rAd26.mos1Env” va “rAd26.mos2Env”).

Tép hop ciia cac khang nguyén kham nay nhu dugc mé ta & trén tao ra muc do
pht tdng thé tt ciia thd phan 1ap HIV-1 Nhém M, trong d6 vecto rAd26 ma hoa trinh
tu khéng nguyén 1 kham (vi du nhu, rAd26.mos1GagPol va rAd26.mos1Env) thién vi
nhanh B va kiéu phu HIV-1 CRF01, va vecto rAd26 ma ho4 trinh tw khang nguyén 2
kham (vi du nhu, rAd26.mos2GagPol va rAd26.mos2Env) thién vi chung nhénh C. Cac
khéang nguyén Gag, Pol, va Env HIV-1 kham dugc bidu hién & vecto rAd26 c6 thé dugc
st dung dé cai thién ca d6 rong va do siu cta dép ung té bao lympho T déc hi¢u khang
nguyén & khi rhesus, ma khong 1am thoa hiép do 16n cua ca dap Gng t& bao va thé dich
khi so v6i khang nguyén HIV-1 trinh tu lién ng hodc tu nhién (Barouch et al, ¢ trén;
va WO 2010/059732).

Tuy nhién, khi tiép tuc nd luc phat trién thanh phan vacxin dugc mo ta & trén, da
phét hién ra ring rAd26.mos2Env thé hién su biéu hién bé mit té bao va dép tmg mién
dich khong t&i uu & dong vat linh truéng khong phéi ngudi, ma hon nita thé hién do 6n
dinh di truyén khong tbi wu, bt ngd va khong dy doén trude duoc chua duge béo cdo
cho dén nay trong quy trinh san xuit khi so vé&i cac vecto rAd26 khac, nhu

rAd26.mos1Env. Do d6, vacxin chita rAd26.mos2Env c¢6 thé dan dén dap tng mién
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dich khong t8i vu chéng lai kidu phu HIV-1 Nhénh C, vi khang nguyén kham mos2Env
thién vi ching HIV-1 nhanh C. Theo d6, ¢6 nhu cau vé phuong 4n thay thé cho khang
nguyén mos2Env trong vacxin chéng lai HIV ma c6 thé dugc st dung dé gay ra dép
mg mién dich duoc cai thién chéng lai HIV-1 nhanh C.

Bén chit ky thuét ciia sang ché

Sang ché dé cap dén protein vo virut gdy suy giam mién dich & ngudi (HIV) téng
hop méi 1am cai thién sy biu hién bé mit t& bao va dd dn dinh di truyén khi so véi
khang nguyén mos2Env dugc md ta truée do. Sang ché ciing @& cép dén ché phdm va
phuong phap st dung protein vé HIV téng hop méi ndy va/hodc trinh tw ma hoa ciia
ching d& gy ra dap img mién dich chéng lai HIV-1 ting 1én, cy thé 13 HIV-1 nhénh C,
t6t hon 12 khi duoc str dung & dang két hop véi cac khang nguyén HIV khéc.

Theo mot khia canh chung, sang ché dé cap dén axit nucleic ma ho4 protein vo
HIV téng hop c6 chira trinh ty axit amin ctia SEQ ID NO: 8, hodc SEQ ID NO:8 c¢6 mét
hodc nhiéu dot bién duoc chon tir nhém g@)m c6 (1) I529P (tuc 1a, dot bién thay thé Ile
cho Pro & vi tri 529 ctia SEQ ID NO:8), (ii) K480E (tirc 13, dot bién thay thé Lys cho
Glu & vi tri 480 cua SEQ ID NO:8), va (iii) sw két hop ciia EK479-480RRRR (tirc 1a sy
thay thé cta Glu-Lys & vi tri 479-480 cua SEQ ID NO:8 bing bdn gbc Arg lién tiép),
1529P, A471C (tuc 1a, dot bién thay thé Ala cho Cys ¢ vi tri 471 cua SEQ ID NO:8) va
T575C (tirc 13, dot bién thay thé Thr cho Cys & vi tri 575 ciia SEQ ID NO:8). Theo mot
phuong én, protein vo HIV téng hop con chira trinh tu tin higu, vi du trinh ty tin hiéu
c6 trinh tu axit amin dugc chon tir nhom gém c6 cac SEQ ID NO: 9-12. Theo mot
phuong an, trinh ty tin hiéu c6 trinh ty axit amin cia SEQ ID NO: 9.

Theo céc phuong 4n nhét dinh, protein vé HIV tdng hop con chira viing xuyén
mang, t6t hon 12 viing xuyén mang c6 trinh ty axit amin dwoc néu tfong SEQ ID NO:
13.

Theo céc phuong 4n nhit dinh, protein vo HIV tdng hop con chita manh cua
viung t& bao chét, tbt hon 1a manh cta ving té bao chét c6 chira trinh tu axit amin dugc
néu trong SEQ ID NO:14, hodc cé4c axit amin 1-4 cla ching (tic 13, NRVR). Theo
phuong &n trong d6 protein vo HIV tdng hop con chira ving xuyén mang va manh cla
ving té bao chét, wu tién 13 protein cling ¢6 chira trinh tu axit amin dugc néu trong SEQ
ID NO: 37, dugce dung hop véi ddu tan cling carboxy (d4u tan cing C) cia SEQ ID
NO:8 va diu tan ciing amin (d4u tan cling N) clia ving xuyén mang.

Theo phuong an khéc, protein vo HIV téng hop ¢ chtta ving trime hod, vi dy,
ving trime ho4 c¢é chita trinh tu axit amin dugc néu trong SEQ ID NO: 15 (GCN4) hodc
SEQ ID NO:16 (mién foldon). Theo mdt phuwong an uu tién, ving trime hoé c6 chira
trinh tu axit amin dugc néu trong SEQ ID NO: 15. Cac phuong 4n nay vé6i ving trime
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hoé hitu dung d& hoa tan (ttrc 12 khong lién két mang) protein vo HIV tong hop dua trén
trinh ty viing ngoai bao (ectodomain) dwoc dé Xuét trong ban md ta ndy, chéng han nhu
¢6 chita trinh ty axit amin dugc néu trong SEQ ID NO: 8, trong d6 ving trime hoa ndm
& d4u tan cing C ciia protein vé HIV téng hop.

Theo céc phuong an khéc nita, protein vo HIV téng hop c6 chita SEQ ID NO: 8
v6i cac dot bién sau: EK479-480RRRR, 1529P, A471C va TS575C. Viée dua 6 gbc
arginin lién tiép (cac vi tri 478 va 481 trong trinh tu tu nhién dugc néu trong SEQ ID
NO: 8 da 13 gbc Arg) dan dén vi tri phan cét furin duoc t61 uvu hoa thém, sao cho thu
duoc vung ngoai bao dugce x1r ly (tic 1a duoc phan ce'it) duoc cai thién. Ba dot bién
I529P, A471C va T575C dugc bibt dén du6i dang dot bién SOSIP, tir d6 hai dot bién
cudi cing din dén viéc dua vao ciu disulfua cé thé c6 & gifta cic gbc xystein méi duge
tao ra. Nhin chung, céc dot bién nay dan dén protein vo HIV tdng hop, dugc trime héa,
hoa tan ma khéng cén ¢ ving trime hod.

Theo phuong 4n dwoc uu tién, sang ché d& cap dén axit nucleic ma hoa protein
vo HIV téng hop c6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 17, SEQ ID
NO: 18, hodc aa 1-686 ctua SEQ ID NO: 19. Tét nhét 13 protein vé HIV tng hop dugce
ma hoa boi axit nucleic ¢6 chira hoac gém ¢ trinh tu axit amin dugc néu trong SEQ ID
NO: 18.

Theo mdt khia canh chung khéc, sang ché dé cap dén vecto c6 chira axit nucleic
ma hoa protein vé HIV tdng hop theo phuong 4n cla séng ché. Theo mét phuong 4n,
vecto 13 vecto virut. Theo phuong an duge uu tién, vecto virut 1a vecto adenovirut. Theo
mdt phuong &n wu tién, vecto adenovirut 1 vecto adenovirut 26.

Khia canh chung khac ctia séng ché d& cap dén ché phim, t6t hon 13 ché phim
vacxin, ¢ chira luong hitu hidu dé gy dap ng mién dich clia vecto theo phwong 4n
cta sang ché, va chit mang, trong d6 axit nucleic ma hod protein vo HIV tdng hop duoc
lién két c6 diéu khién v6i trinh tu khoi dong. Theo mdt phuong én, ché pham c6 chta
vecto adenovirut, t6t hon 14 vecto adenovirut 26, m hoé protein v HIV tdng hop ¢6
chira trinh tu axit amin dugc néu trong SEQ ID NO: 18.

Theo mot khia canh chung khac, sang ché dé cap dén vacxin két hop dé gay ra
d4p ung mién dich chéng lai virut gy suy giam mién dich & ngudi (HIV) & ddi tuong
cin chung. Vacxin két hop ndy c6 chira ché pham thir nhat c6 chta c6 chita lugng hitu
hiéu dé gay dap tmg mién dich cua vecto, tét hon 1 vecto adenovirut, t5t hon nita 1a
vecto adenovirut 26, ma hod protein vo HIV téng hop ¢6 trinh ty axit amin dugc néu
trong SEQ ID NO: 18, ché phim thtt hai c¢6 chita lugng hitu hiéu dé gy dap ung mién
dich cua vecto thu hai, tot hon 13 vecto adenovirut tht hai, tdt hon nira 13 vecto

adenovirut 26 thir hai, ma ho4 polypeptit khang nguyén HIV c6 chia trinh tu axit amin
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duoc néu trong SEQ ID NO: 5, va tiy ¥ it nhit mot ché phidm bd sung c6 chira lugng
hitu hiéu dé gdy dap ung mién dich cta it nhit mét vecto dugc chon tir nhém gém co
vecto ma hoa polypeptit khang nguyén c6 trinh tu axit amin dwgc chon tir nhém gém
¢6 céc SEQ ID NO: 1-4, 28 va 29, va polypeptit c6 chira lugng hitu hidu dé gy dap ing
mién dich cta polypeptit khang nguyén HIV dwoc phan 1ap, bao gdm, nhung khéng chi
gi6i han &, polypeptit c6 cac gdc 30-708 ctia trinh tur axit amin duge néu trong SEQ ID
NO: 7, hoic polypeptit c6 cac gbc 30-724 ctia SEQ ID NO:36, trong d6 ché phim thw
nhét, ché phim thir hai va ché phdm b6 sung tily ¥ ¢6 mit trong cling ché phdm hoic
trong mot hozc nhiéu ché phim khac nhau.

Khia canh chung khac nita ciia sang ché d& cap dén phuong phap gay ra dép tng
mién dich chdng lai virut gy suy giam mién dich & ngudi (HIV) & d6i tuong cén ching,
¢6 chita budc ding cho dbi twong ché phdm hodc vacxin két hop theo phuong 4n cua
sang ché. Sang ché cling @& cép dén phuong phap giy ra dap Gng mién dich chéng lai
HIV ¢6 chira bude mdi va thuc ddy dap ung mién dich bing cach st dung ché phim
hodc vacxin két hop theo phuong 4n cia sng ché.

Khia canh khéc nita ctia sang ché dé cap dén protein vé HIV tdng hop ¢6 chira
trinh tu axit amin dugc néu trong SEQ ID NO: 8, hodc SEQ ID NO: 8 c6 mdt hodc
nhidu dot bién duoc chon tir nhdém gbm c6 (i) 1529P, (i) K480E, (iii) tb hop cac dot
bién EK479-480RRRR, I529P, A471C va T575C. Theo mot phuong 4n, protein vé HIV
tbng hop c6 chira SEQ ID NO:8 ¢6 céc dot bién EK479-480RRRR, I529P, A471C va
T575C. Theo phuong an khac, protein vo HIV téng hop ¢ chita céc gbc 30-704 hoic
30-711 cta trinh ty axit amin dugc néu trong SEQ ID NO: 18. Theo phuong 4n khac
nita protein vo HIV tdng hop c6 chira céc gdc 30-686 cla trinh ty axit amin dugc néu
trong SEQ ID NO:19.

Khia canh khéc cta sang ché @& cap dén t& bao, tot hon 1a t& bao dugc phén 1ép,
¢6 chira vecto theo phwong 4n clia sang ché.

MO ta vin tit cac hinh vé

Phin ban chét k§ thuat cta séang ché néu trén, ciing nhu 12 phan mé ta chi tiét
sang ché dudi ddy, s& duoc hiéu rd hon khi tham khao hinh vé& kém theo. Cén hiéu ring
sang ché khong bi gii han & cic phuong 4n chinh x4c dugc thé hién trong hinh v&.

FIG. 1A- 1C 12 hinh v& dang so d cua cu trac ciia protein vo HIV; FIG. 1A thé
hién protein vé HIV ¢6 chidu dai ddy du; FIG. 1B thé hién chu tric cta protein vo HIV
chudi don hoa tan theo phuong 4n cta sang ché trong d6 ving xuyén mang (TM) dugc
thay thé bing ving trime hod GCN4, va vi tri phan cét furin bi dot bién (sC4); FIG. 1C
thé hién cAu truc cia protein vé HIV lién két mang theo phuong 4n clia sang ché ¢6

chira viing xuyén mang va manh ctia ving té bao chit (C4D7);
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FIG. 2 thé hién murc d0 biéu hién cta protein vo sC1 hoa tan, dugc dua trén trinh
tu khang nguyén kham mos2Env véi ving trime hoa d4u tan cing C bd sung, va protein
vo HIV téng hop hoa tan (sC4) theo phuong 4n ciia sang ché; su biéu hién dugce do bing
thdm tich Western dinh lwong bang céch st dung khang thé da dong chdng lai gp120;
plasmit ma hod sC1 hoac sC4 dugc biéu hién tam thoi hai 14n, va mdi chuyén nap dugc
dinh lugng hai 14n bing c4ch do ti trong; protein sC1 thé hién murc d¢ biu hién rét thip
khi so v6i protein vo HIV tdng hop sC4, ma thé hién mirc d6 bidu hién tuong déi cao;

FIG. 3A va FIG. 3B thé hién lién két ctia protein vé HIV tng hop véi khéng
thé don dong 17b (mAb17b) trong su ¢6 mit (mau x4m nhat) va su véng mit (mau
x4m d4m) ctia CD4 hda tan nhu x4c dinh bing thtr nghiém ELISA; FIG. 3A thé hién
lién két ctia sC1; FIG. 3B thé hién lién két cia sC4;

FIG. 4 13 anh cta thim tach Western tlr dién di gel polyacrylamit ty nhién cta
protein sC1, v protein vé HIV tdng hop sC4;

FIG. 5 thé hién muc dd biéu hién bé mit té bao twong dbi cua protein vé HIV
téng hop C1, C1D7, C4 va C4D7 lién két mang bing phén tich FACS cta té bao biéu
hién céc protein ndy bing céch st dung khang thé da dong khéng gp120 (GP120), va
bing céch lién két v6i khang thé trung hoa rong PG9 (PG9) va PG16 (PG16) ma phy
thudc cdu trac bac bdn va lién két vu tién véi trime Env di gip nép ding;

FIG. 6 1 su biéu dién dd hoa cua dd dn dinh ctia vecto adenovirut chira trinh tu
ma hod protein vé HIV tdng hop theo sang ché bao gdbm C4 chiéu dai day da (FLC4),
C4D7, va sC4 sau nhiéu 1an céy truyén virut; vecto adenovirut tai tb hop 26 dugc taora
trong t& bao PER.C6; sau 3 1in cAy truyén ban diu dé chuyén nap va tinh ché mang, 5
mang dugc chon va dugce tang quy md cho 10 1an céy truyén & dinh dang T25, dan dén
tbng s 14n cAy truyén virut (vpn) 13 13; d 6n dinh sau vpn 3, 5, 10, va 13 nhu x4c dinh
bing phan Gng chudi polymeraza (PCR) bing gen chuyén E1 dugc thé hién; vi du, 3/5
c6 nghia 13 3 méang dn dinh trong s& 5 mang dugc thir nghiém, va 5/5 ¢6 nghia 12 5 mang
6n dinh trong sb 5 mang dugc thir nghiém; va

FIG. 7A va FIG. 7B thé hién do chuln trung hoa virut chdng lai hat virut kiéu
gia vo (EVP) HIV-1 trong thtr nghiém trung hoa dua trén té bao TZM-bl & tho; gia tri
ICso duoc chuyén dbi logl0 ctia nhém ding lidu lugng vecto adenovirut cao duge do
chéng lai EVP VSV-G (dbi chiing 4m) vA MW965.26 (Bic 1A nhanh C) & céc tudn 1,
8, 14, va 20; mdi chAm biéu thi gia tri ICso duoc chuyén ddi logl0 ctia c4 thé thd, véi
trung binh nhém dugc chi ra boi dudng ndm ngang; HD: D3 Pha Lodng Cao Nhét dugc
thir nghiém (dudng nét 1ién phia trén); LD: D6 Pha Loang Thip Nhit dugc thi nghiém
(dudng nét lién phia dudi); LOB: giéi han cua nén, gia tri phin trim 95 cta miu 4m

duoc tudn theo (dudng chdm chim); Gia tri log10 ICso vugt qua ngudng LD hodc HD
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dugc thiét 1ap & dudng twong tng; so sanh khong tham sé mot chidu v6i dbi chung bing
cach str dung phwong phap Dunn dé xép hang chung dugc thuc hién cho mdi thoi diém;
su khéc biét c6 y nghia vé mat théng ké duogc chi ra trong biéu dd: * = P<0,05, ** =
P<0,01, va *** — P<0,001; FIG. 7A thé hién két qua v6i VSV-G (dbi chung am); va
FIG. 7B thé hién két qua v6i MW965.26 (Bic 1A nhéanh C).

M3 ta chi tiét sang ché

Céc tai liéu cong bd, bai bao va béng sang ché khac nhau duoc vién dan hodc
duge mo ta trong tinh trang k§ thuét va trong toan bd ban mé ta nay; mdi tai liéu tham
khéo nay dugc Kkét hop & day nhim muc dich tham khao dén toan bd ndi dung cta no.
Thao luan vé tai liéu, hanh dong, nguyén liéu, dung cu, vét phém hodc dang tuong tu
duoc bao gdm trong ban md ta nay 1a nhdm muc dich cung cip ngit canh cho sang ché.
Thao luén nay khong phai 1a su thira nhan réng bét ky hodc tht ca cac van dé nay tao
thanh mét phan cta tinh trang k¥ thuat ddi véi sang ché bat ky duoc bodc 16 hodc duge
yéu ciu bao ho. ‘

Trir khi chi ¢6 dan khac, tit ca cac thuét ngit k§ thudt va khoa hoc ding trong
ban mb ta ndy c6 cling nghia nhu thudng duoc hiéu boi ngudi ¢6 hidu biét trung binh
trong linh vuc ma sang ché nay thudc v&. Miit khac, c4c thuat nglt nhét dinh duoc dung
trong ban mo ta nay c6 nghia nhu dugc néu trong ban mo ta. Tat ca cic bing sang ché,
don séng ché da cong bd va tai lidu cong bd duoc vién din trong ban md ta ndy dugc
két hop dé tham khao nhu thé dugc néu day du trong ban mo ta ndy.

Nhu dugce dung trong ban mo ta nay, “dbi tuong” cé nghia la ddng vat bét ky,
t6t hon 1a dong vat ¢ vu, tdt nhit 13 ngudi, ma s& duoc cho ding hodc di duoc cho
dung vecto, ché phidm hoic vacxin két hop theo phuong 4n cila séng ché. Thuat ngit
“dong vét c6 vu” nhu dugce dung trong ban mo ta ndy, bao ham ddng vat c6 va bét ky.
Vidu vé dong vat c6 vu bao gém, nhung khéng chi gidi han &, bo, ngua, curu, lon, meo,
cho, chudt nhét, chudt céng, tho, chudt lang, khi, con nguoi, v.v., t6t hon nira 12 con
nguoi.

Sang ché dé cap chung dén protein vé HIV tbng hop, axit nucleic va vecto ma
ho4 protein vo HIV tdng hop nay, va phuong phép gy ra dép Gmg mién dich chéng lai
HIV bang vecto mi hoa protein vo HIV tdng hop hoic protein vo HIV tdng hop, mot
minh hoic két hop v6i mét hodc nhidu vecto bd sung ma hod mot hoc nhiéu polypepit
khéng nguyén HIV b6 sung va/hoic két hop véi mot hogic nhidu polypepit khang nguyén
HIV dugc phan l4p bd sung.

Virut gdy suy giam mién dich & ngudi (HIV) 13 thanh vién cta chi Lentivirinae,
mdt phan ctia ho Retroviridae. Hai loai HIV 14y nhiém & nguoi: HIV-1 va HIV-2. HIV-
1 13 chung phd bién nhét cua virut HIV, va duoc biét 1 gy bénh nhiéu hon HIV-2. Nhu



33766

duoc dung trong ban mo ta ndy, thudt ngit “virut gdy suy giam mién dich & ngudi” va
“HIV” dung dé chi, nhung khong chi gi6i han &, HIV-1 va HIV-2.

HIV dugc chia thanh nhiéu nhanh ¢6 muc d6 sai khac di truyén cao. Nhu duoc
ding trong ban mé ta nay, thuat ngit “nhanh HIV” hogc “kiéu phy HIV” ding d chi
virut gdy suy giam mién dich & ngudi lién quan dugc phan loai theo muc do tuong tu
di truyén cua chung. Hién nay c6 ba nhém thé phan 1ap HIV-1: M, N va O. Nhém M
(cac ching chinh) gdm c6 it nhit mudi nhanh, tr A dén J. Nhém O (céc ching phia
ngoai) c6 thé gdm c6 sb lugng nhanh tuong tw. Nhém N 13 thé phén 18p HIV-1 méi ma
chua dugc phén loai vao nhém M hodc nhém O.

Nhu duge ding trong ban md ta nay, thuét nglr “polypeptit khang nguyén HIV,”
“protein khang nguyén HIV,” va “chat sinh mién dich HIV” dung dé chi polypeptit c6
kha ning gay ra dap ing mién dich, vi du nhu,dép tng thé dich vi/hoic qua trung gian
t& bao, chéng lai HIV & dbi tuong. Polypeptit khang nguyén c6 thé 13 protein cta HIV,
ménh hoic epitop ctia ching, hoic dang két hop cua nhiéu protein HIV hozc phan cta
chung, c6 thé gdy ra dap ung mién dich hoic tao ra su mién dich, vi du nhu, sy mién
dich bao v8, chéng lai HIV ¢ dbi tuong.

Tét hon 13, polypeptit khang nguyén c6 kha ning 1am tang dap Ung mién dich
bao vé & vat chu, vi du nhu, gdy ra dap ung mién dich chéng lai bénh virut hodc su
nhiém virut, va/hodc tao ra sy mién dich & (trc 13, chiing ngira) dbi tuong chéng lai
bénh virut hoic sy nhiém virut, ma bao vé dbi tuong chéng lai bénh virut hodc sy nhiém
virut. Vi du, polypeptit khang nguyén c6 thé c6 chira protein hodc manh cua ching tir
Virut Gay Thiéu Hut Mién Dich O Khi (Simian Immunodeficiency Virus - SIV) hodc
HIV, nhu protein gp160 vo HIV hodc SIV, protein chét nén/capsit HIV hodc SIV, va
san phim gen gag, pol va env HIV hogc SIV.

Polypeptit khang nguyén HIV c6 thé 12 khang nguyén HIV-1 hogc HIV-2 bét ky
hodc méanh cta chung. Vi du vé khéng nguyén HIV bao gdm, nhung khong chi gi¢i han
& san phdm gen gag, pol, va env, ma ma hoa protein chu trac va enzym thiét yéu. San
phdm gen gag, pol, v env dugc tdng hop nhu polyprotein, dugc xt Iy thém thanh nhiéu
san phim protein khic. San pham protein so cép ciia gen gag 13 polyprotein gag protein
cAu tric virut, duge xir Iy thém thanh céc san phém protein MA, CA, SP1, NC, SP2, va
P6. Gen pol ma hoé enzym virut (Pol, polymeraza), va san pham protein so cép dugc
XU ly thém thanh céc san pham protein RT, ARNaza H, IN, va PR. Gen env ma hoé
protein cAu trdc, cu thé 13 glycoprotein cua vo hat virut. San pham protein so cép cla
gen env 13 gp160, dugc xir ly thém thanh gp120 va gp41. Vi du khac vé khéng nguyén
HIV bao gdm céc protein didu hoa gen Tat va Rev; céc protein phu trg Nef, Vpr, Vif va

Vpu; protein capsit, protein nucleocapsit, va protein virut p24.
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Theo céc phuong 4n nhat dinh, polypeptit khang nguyén HIV ¢ chira khang
nguyén Gag, Env, hodc Pol HIV, hoic phan khang nguyén hoic epitop bét ky hodc dang
két hop ctia ching, t&t hon 13 khang nguyén Gag, Env, hoic Pol HIV-1 hoic phan khang
nguyén bat ky hozc epitop hoic dang két hop clia ching.

Polypeptit khang nguyén HIV ciing c6 thé 13 khang nguyén HIV kham. Nhu
duoc ding trong ban md ta nay, “khang nguyén kham” ding dé chi protein t4i t6 hop
duoc lip rép tir manh c6 trinh tu ty nhién. Khang nguyén kham gidng véi khang nguyén
tu nhién, nhung dugc t8i wu héa dé tdi da héa mirc d6 phu cia epitop té bao T tiém ning
duoc tim théy trong trinh tw tu nhién, ma cai thién d6 rong va dd bao phu cla dép tng
mién dich. Khang nguyén HIV kham duoc st dung theo sang ché tét hon 13 khang
nguyén Gag, Pol, va/hodc Env kham, va tSt hon nita 13 khang nguyén Gag, Pol, va/hodc
Env HIV-1 kham. Nhu dugc dung trong ban mo ta nay, “khang nguyén Gag, Pol,
va/hozc Env HIV kham” cu thé 1a ding dé chi khang nguyén kham c6 chira nhiéu epitop
¢6 ngudn gbc tir mot hozc nhiéu trinh ty polyprotein Gag, Pol vivhoic Env ctia HIV.

Theo mdt phuong 4n, khang nguyén HIV kham dwoc sit dung theo séng ché 13
khéng nguyén Gag HIV kham vdi epitop ¢6 ngudn gbc tir trinh tw clia san phim gen
gag (céc vi du dugce néu trong cac SEQ ID NO: 1, 2); khang nguyén Pol HIV kham véi
epitop c6 ngudn gdc tir trinh tw ctia san phdm gen pol (cac vi du duge néu trong cic
SEQ ID NO: 3, 4); hoic khang nguyén Env HIV kham véi epitop c6 ngudn gdc tir trinh
tu ctia san phdm gen env (cic vi du dugc néu trong cac SEQ ID NO: 5, 6; ciing nhu 12
khéng nguyén mdi cua séng ché, vi dy nhu trong cac SEQ ID NO: 8, 17, 18, 19, c¢6 thé
duoc coi 12 khang nguyén Env HIV kham). Theo cic phuong 4n nhit dinh, khang
nguyén HIV khadm dugc st dung theo séng ché c6 thé c6 chira dang két hop cla cac
epitop ¢6 ngudn gdc tir cAc trinh tur clia cac san phdm gen gag, pol, vi/hodc env . Céc vi
du minh hoa va khong 1am giéi han séng ché bao gdm cac khang nguyén Env-Pol kham
v6i cac epitop ¢6 ngudn gde tlr céc trinh tu clia san phdm gen env va pol ; cic khang
nguyén Gag-Pol kham véi céc epitop c6 ngudn gbc tir céc trinh tu clia san phdm gen
gag va pol ; va cac khang nguyén Gag-Env kham véi céc epitop co ngudn gbc tir céc
trinh ty cta san phdm gen gag va env. Trinh ty cta san phdm gen gag, pol, va env cb
thé 13 ¢6 ngudn gbc tir mot hodc nhiu nhanh.

Vi du v& khéng nguyén Gag, Pol va/hoic Env HIV kham c6 thé duoc st dung
theo sang ché bao gdm céc khang nguyén dugc mé ta trong, vi dunhu, US20120076812;
Barouch et al., Nat Med 2010, 16:319-323; va Barouch et al., Cell 155:1-9, 2013, tat ca
céc tai liéu nay duoc két hop trong ban mé ta niy chi dé tham khao. Tét hon 13, khang
nguyén Gag, Pol, va/hodc Env HIV khadm dugc sir dung theo sdng ché bao gém, nhung
khong chi gidi han ¢, mos1Gag (SEQ ID NO: 1), mos2Gag (SEQ ID NO: 2), mos1Pol
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(SEQ ID NO: 3), mos2Pol (SEQ ID NO: 4), mos1Env (SEQ ID NO: 5), mos2Env (SEQ
ID NO: 6), mos1GagPol (SEQ ID NO: 28), mos2GagPol (SEQ ID NO: 29), va dang két
hop ctia chung.

Nhu duge ding trong ban mo ta ndy, thuat ngt “protein vo HIV,” “protein Env,”
va “Env” dung d& chi protein dugc biéu hién trén vo cia hat virut HIV va 1am cho HIV
nhim dich va gin vao mang huyét twong cta té bao nhiém HIV, hoic manh hoic din
Xuét ctia chiing ma c6 thé gay ra dap {tmg mién dich hoc tao ra sy mién dich chéng lai
HIV & d6i twong can chiing. Gen env HIV m3 hod protein tién chit gp160, duoc phan
cét bing cach phén giai protein thanh hai glycoprotein vé trudng thanh, gp120 va gp41.
Phan g phan cit dugc diéu khién bing proteaza té bao chu, furin, & trinh tw duge bao
toan cao trong tién chét glycoprotein vo retrovirut. Cu thé hon, gp160 trime héa thanh
(gp160)3 va sau d6 trai qua phan cét thanh hai phin duoc két hop khong cong héa tri
gp120 va gp41. Su xAm nhép virut sau d6 duge didu khién bing trime ctia dime khéc
loai gp120/gp41. Gp120 12 méanh lién két thu thé, va lién két v6i thu thé CD4 trén té bao
dich ma c6 thu thé nay, nhu, vi du nhu, té bao T-trg giap. Gp41, dugc lién Kkét khong
cong héa tri véi gpl120, 12 manh dung hop va cung cip bude thir hai nhd d6 HIV di vao
t& bao. Gp41 ban diu dugc che gidu trong vo virut, nhung khi gp120 lién két véi thu
thé CD4, gp120 thay dbi hinh dang ctia n6 1am cho gp41 dé tré nén duoc 19 ra, khi d6
n6 c6 thé gitp do trong viéc dung hop véi t€ bao chu. Gp140 1 ving ngoai bao khong
duge phan cét ctia gpl60 trime, tirc 13, (gp160)s, d4 duoc sit dung 1am dang thay thé
cho trang thai ty nhién cda gai virut, dugc phan cit.

Theo phwong 4n cta sang ché, “protein vé HIV” ¢6 thé 13 protein gp160, gp140,
gpl120, gp41, dang két hop, dung hop, dang cit cut hodc dan xut cua chung. Vi duy,
“protein v HIV” ¢6 thé bao gdm protein gp120 duoc két hop khong cong héa tri vé6i
protein gp41. N6 ciing c6 thé bao gbm protein gp140 trime dugc 1am 6n dinh ma c6 thé
¢6 hodc ¢6 thé duge cai bién dé bao gdm ving trime hod ma 1am on dinh trime cta
gp140. Vi du v& ving trime hoé bao gdm, nhung khéng chi giéi han &, ving trime hoé
“foldon” T4-fibritin; viing trime ho4 cudn quin c6 ngudn gbc tir GCN4; va don vi con
XUc tac cua E. coli aspartat transcarbamoylaza lam du6i trime. “Protein vo HIV” cling
cHthé 1a protein vé HIV bi cét cut bao gc‘Sm, nhung khong gidi han, protein vo c6 chira
phin cit cut ddu tan cing C trong ving ngoai bao (tc 13 mién ma kéo dai vao khéng
gian ngoai bio), phin cit cut trong gp41, ching han nhu phin cét cut trong viing xuyén
mang cta gp41, hodc phan cat cut trong viing té bao chit ctia gp41. “Protein vo HIV”
¢6 thé con 1a din xuit cta protein vo HIV c¢6 trong tur nhién c6 dot bién trinh tu, vi du

nhu, & vi tri phan cit furin, v&/hodc con dugc goi 1a dot bién SOSIP.
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Tét hon 13, “protein vo HIV” 13 “protein vo HIV tbng hop.” Nhu dugc ding
trong ban md ta nay, thudt ngit “protein vo HIV tdng hop ” ding d chi protein vo HIV
khong c6 trong ty nhi€n dugc t61 wu hoa dé gdy ra dap Ung mién dich hoic tao ra su
mién dich chéng lai mot hodic nhiéu chung HIV c6 trong tu nhién & dbi tuong can chung.
Protein Env HIV kham 14 vi du v& prorein Env HIV tdng hop, va séng ché d& xuit khang
nguyén Env HIV téng hop mdi, vi du nhu khang nguyén Env HIV téng hop c6 chira
SEQ ID NO: 8, 17, 18, hoac 19.

Protein vo HIV tdng hop va trinh tu mé héa cia ching

Phuong 4n ctia sang ché dé cap dén protein vo HIV téng hop méi va phan tir axit
nucleic ma ho4 céc protein nay.

Theo médt phwong 4n, sang ché dé cap dén protein vo HIV tdng hop c6 chita trinh
ty axit amin dugc néu trong SEQ ID NO: 8, hoac SEQ ID NO:8 c6 mot hoac nhiéu dot
bién duogc chon tir nhém gdm cé (i) I529P, (i) K480E, va (iii) té hop cac dot bién
EK479- 480RRRR, I529P, A471C va T575C. SEQ ID NO:8 c6 chtra gp120 truéng
thanh tdng hop va gp4l bi cit cut tdng hop ma khéng c6 ving xuyén mang, hay ving té
bao chit. SEQ ID NO:8 12 trinh tu khong c6 trong tur nhién ¢ chira thé kham cta trinh
tu tr khang nguyén kham mos2Env (SEQ ID NO: 6), va trinh tu protein vé HIV khéc.
Trinh tu ctia khang nguyén Env téng hop méi ¢6 chita SEQ ID NO:8 duoc t6i uu héa
& tao ra d6 pht rong va dép ting té bao T dugc ting cudng chdng lai HIV nhanh C (khi
so v6i khang nguyén mos2Env (SEQ ID NO: 6)). Theo c4c phuong an nhét dinh, cac
axit amin khac c6 thé duoc bd sung vao SEQ ID NO: 8 hodc mot trong céc bién thé cua
n6 dugc xac dinh trong ban mo t nay.

Theo céc phuong an nhét dinh, protein vé HIV téng hop con chira trinh ty tin
hidu. Protein v HIV tdng hop duoc tbng hop véi trinh tu tin hiéu dwoc phan cét tir
chudi polypeptit méi sinh trong qua trinh van chuyén né vao lumen ctia luéi ndi chét
(endoplasmic reticulum - ER). V& nguyén tic, trinh ty tin hiéu da biét bit ky c6 thé
dugc st dung. Tt hon 14 trinh tyu tin hiéu Env HIV hodc bién thé cua ching duogc su
dung. Cac trinh ty tin hiéu khac nhau d& dugc st dung trong linh vuc k§ thuét nay cho
prorein Env HIV (xem tai li€u vi du nhu WO 2014/107744). Theo cac phuong an nhét
dinh, trinh tu tin hiéu c6 chira SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11 hodc SEQ
ID NO:12. Theo mdt phuong an uvu tié€n, trinh tu tin hiéu c6 chira SEQ ID NO: 9.

Theo cic phuong 4n nhit dinh, protein vo HIV tdng hop con chira viing xuyén
mang. Ving xuyén mang neo protein vé HIV tdng hop vio mang ER, va gép phan vao
viée lép rap mang va chirc ning ctia vo HIV. Tt hon 13, viing xuyén mang ¢ chira SEQ
ID NO:13.
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Theo phuong 4n khéc, protein vo HIV tdng hop c6 chira gp41 c6 ving té bao
chét bi cit cut. gp41 ¢ ving té bao chit dai bit thuong & dau cacboxyl ctia né, thudong
1a khodng 150 axit amin (Edwards et al., J. Virology, 2002, 76:2683-2691). Phan cat cut
cla vung té bao chat dugc bao cdo 1 gdy ra sy bdc 10 cua ving dugc bao toan trong
vung ngoai bao cua protein Env HIV-1 (/d.). Ving té bao chit bi cét cut trong vé HIV
téng hop theo sang ché nim trong khoang tir mot dén khoang 140 axit amin, chéng han
nhu 1,2, 3,4,5,6,7,8,9, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130,
hodc 140 axit amin ctia ving té bao chét chidu dai ddy du. Theo c4c phuong an nhét
dinh ving t& bio chét bi cét cut c6 ngudn gbc tir cac axit amin 704-862 ctia SEQ ID
NO: 17 (ttc 1a tir ving té bao chét ctia phéan tir C4 theo sang ché), bing su cét cut sau
axit amin nhit dinh dén dau tan ciing C. Theo phuong 4n dugc uu tién, protein vo HIV
téng hop c6 chira viing té bao chét bi cét cut c6 tir 1 dén 10 gbc axit amin, tot hon 13 tir
4 dén 8 gbc axit amin, va tot nhat 14 7 gbc axit amin cla ving té bao chit gp41 HIV.
Ving t& bao chit hodc manh cua ching cua protein vo HIV tdng hop nim & tir ddu tan
cing C dén viing ngoai bao (viing ngoai bao-ectodomain), va khi protein vé HIV tdng
hop cfing ¢6 chita viing xuyén mang, ving té bao chét hogic méanh ctia ching nim & tir
dau tin cing C dén ving xuyén mang. Xem, vi du nhu, FIG. 1A va FIG. 1C. Theo
phuong 4n cu thé, protein vé HIV tdng hop c6 chita gp41 véi ving té bao chét bi cit
cut ¢6 trinh tu axit amin dugc néu trong SEQ ID NO:14 hodc manh cua ching, chéng
han nhu cac gbc 1-4 ctia chung (tirc 14 NRVR). Viing té bao chit bi cét cut khac da dugce
md ta va cb thé duoc st dung (vi du nhu Schiernle et al., PNAS 1997; Abrahamyan et
al., J Virol 2005).

Theo phuong 4n trong d6 protein vo HIV tong hop con chira viing xuyén mang
va manh cta ving t& bao chét, wu tién 13 protein nay ciing ¢6 chira trinh tu axit amin
duoc néu trong SEQ ID NO: 37, ma chira cac géc 655-682 cua SEQ ID NO: 18, trong
d6 trinh tu axit amin dugc néu trong SEQ ID NO: 37 dugc dung hop véi dau tan cung
C ctia SEQ ID NO: 8 va dau tan cling N ctia viing Xuyén mang.

Theo phuong an dugce dic bigt uu tién cua sang ché, protein vo HIV téng hop
con chira ving xuyén mang, ching han nhu viing xuyén mang c6 trinh ty axit amin dugc
néu trong SEQ ID NO:13, va vung té bao chét bi cét cut hodic manh ciia ving té bao
chét, chéng han nhu manh té bao chét c6 trinh ty axit amin dugc néu trong SEQ ID NO:
14 hodic cac gbe 1-4 cua SEQ ID NO:14 (ttc 13, NRVR). Tét nhét 13, protein vé HIV
téng hop c6 chira hodc gdm c6 trinh ty axit amin dugc néu trong SEQ ID NO: 18, ¢6
hodc khdng ¢6 trinh tu tin hidu (tic 13, céc axit amin 1-29 cia SEQ ID NO:18).

Theo phuong 4n khéc, protein vo HIV tdng hop c6 chita viing trime hoa ma thay

thé ving xuyén mang Env. Vung trime hoa lam téng d¢ on dinh cua cu tric trime Env.
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Tét hon 13, protein vé HIV tdng hop c6 chira polypeptit gpl40 duge cai bién dé bao
gdm ving trime ho4 ma 1am 6n dinh trime cta gp140. Vi du vé ving trime ho4 bao
gbm, nhung khong chi giéi han &, viing trime ho4 “foldon” T4-fibritin, chéng han nhu
vung trime hod cé chira trinh ty axit amin cia SEQ ID:16; ving trime hoé cufn quin
¢6 ngudn gdc tir GCN4, ching han nhu viing trime ho4 c6 chira trinh ty axit amin cta
SEQ ID:15; don vi con xdc t4c cua E. coli aspartat transcarbamoylaza lam dudi trime;
hodc métip trime héa dua trén matrillin. Néu c6 mit, viing trime ho4 thudng nim & tir
dAu t4n cing C dén viing ngoai bao (xem FIG. 1B). Theo phuong 4n dugc uu tién nhét
dinh trong d6 protein vo HIV tdng hop c6 chira viing trime hod, protein vé HIV tbng
hop ¢6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 19, ¢6 hodc khong c6 trinh
tu tin hiéu (tic 13, cac gde axit amin 1-29 ctia SEQ ID NO:19). Céc phuong 4n nay véi
vung trime hoa chu yéu hitu dung d6i v&i bién thé viing ngoai bao hoa tan cua protein
vo HIV tdng hop. Theo cic phwong 4n nhét dinh cua cac bién thé hoa tan ndy ctia séng
ché, c6 thé gay dot bién vi trf phan cit furin (vi du nhu dét bién cta Lys cho Glu & vi
tri 480 trong SEQ ID NO: 8) d& 1am bét hoat vi tri phan cit ndy, sao cho protein s& 1a
chudi don; n6 két hop t6t v6i viing trime hod, dic biét 1 v6i ving trime hod GCN4 cta
SEQ ID NO: 19.

Phién béan thay thé cia c4c bién thé viing ngoai bao hoa tan ndy cua protein vo
HIV tdng hop ma khéng st dung ving trime ho4 cfing 1& phuong 4n cua séng ché, va
c6 thé duge didu ché tir SEQ ID NO: 8 bing cach két hop cac dot bién ma lam tdi vu
héa vi tri phan ct furin (thay thé dipeptit Gly-Lys & vi tri 479-480 béng 4 gbc Arg)
cling nhu 13 d6t bién duge goi 1a SOSIP (d6t bién I>P & vi tri 529, va dua ciu disulfua
vao gifta céc vi tri 471 va 575 bang cach thay thé mdi Ala va Thr tvong Ung trén céc vi
tri nay trong SEQ ID NO: 8 bing gbc Cys). Pidu nay tao ra protein c6 trinh ty axit amin
dugc néu trong SEQ ID NO: 8 véi dang két hop sau day cua cic dot bién: EK479-
480RRRR, I529P, A471C va T575C.

MOt cai bién c6 thé c6 dé 1am ting hon nita ham lugng trime cua protein vo HIV
tbng hop theo sang ché (c6 chita SEQ ID NO: 8), 12 sy cai bién ctia Ile thanh Pro & vi
trf 529. Piéu nay c6 thé hitu hiéu ddi véi ca bién thé hoa tan va bién thé lién két mang.

Vecto

Khia canh chung khéc cia sang ché dé cap dén vecto c6 chira axit nucleic ma
hoé protein vé HIV tdng hop. Theo phuong 4n cla sang ché, vecto c6 thé co chia
protein vo HIV tdng hop bét ky duoc mb ta trong ban mo td ndy. Theo phuong an dugc
wu tién cua sang ché, vecto ¢6 chira axit nucleic ma hod protein vo HIV tbng hop co
chira trinh tu axit amin duoc néu trong SEQ ID NO: 8, SEQ ID NO:17, SEQ ID NO:
18, hodc SEQ ID NO: 19, va tt hon 1a SEQ ID NO: 18.
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Theo phuong 4n ctia séng ché, axit nucleic ma hoa protein vo HIV téng hop duoc
lién két c6 diéu khién véi vung khoi ddng, c6 nghia 13 axit nucleic nay chiu sy kiém
sot ctia ving khai dong. Ving khéi dong ¢6 thé 1 ving khéi dong cung loai (tac 13,
c¢6 ngudn gdc tlr cling ngudn di truyén véi vecto) hodc ving khoi dong khac loai (tic
13, c6 ngudn gbc tlr vecto khac hodc ngudn di truyén khac). Vi du vé& ving khoi dong
thich hop bao gém vung khéi dong virut cy bao (CMV) va viing khoi dong virut gay
ung thu m6 lién két Rous (RSV). Tét hon 13, ving khéi dong ndm nguoc chiéu véi axit
nucleic ¢ trong bang biéu hién. Trinh tu khéi dong CMV vi du ma c6 thé duogc lién két
¢6 didu khién véi axit nucleic ma hoa protein vé HIV tdng hop dugc thé hién trong SEQ
ID NO: 24.

Theo phuong an cua sang ché, vecto ¢6 thé 1 vecto biéu hién. Vecto biéu hién
bao gdm, nhung khong chi gi6i han &, vecto dé biéu hién protein tai td hop va vecto dé
chuyén axit nucleic vao ddi tuong dé biéu hién & mé cia dbi tuong, chéng han nhu
vecto virut. Vi du vé vecto virut thich hop duogc sir dung theo sang ché bao gdbm, nhung
khong chi gidi han ¢ vecto adenovirut, vecto virut Kkét hop adeno, vecto virut ddu mua,
vecto MVA, vecto virut rudt, vecto virut gdy viém ndo ngua Venezuela, vecto virut
rung Semliki, vecto virut kham thudc 14, vecto lentivirut, v.v.. Vecto cling ¢6 thé 1a
vecto khong phai 13 virut. Vi du vé vecto khong phai 13 virut bao gdm, nhung khong
chi gi6i han & plasmit, nhi®m séc thé nhan tao cia vi khuan, nhim sic thé nhén tao cla
ndm men, thé thuc khuén, v.v..

Theo cic phuong 4n nhit dinh cta sang ché, vecto 13 vecto adenovirut.
Adenovirut theo sang ché thudc vao ho Adenoviridae, va t6t hon 13 thudc chi
Mastadenovirus. N6 c6 thé 13 adenovirut ngudi, nhung ciing 13 adenovirut nhiém céc
loai khac, bao gdm nhung khéng gi6i han adenovirut bd (vi du nhu adenovirut bd 3,
BAdV3), adenovirut ché (vi du nhu CAdV2), adenovirut lgn (vi du nhu PAdV3 hodc
5), hodc adenovirut khi (ma bao gdm adenovirut khi va adenovirut khi khong dudi,
chéng han nhu adenovirut tinh tinh hodc adenovirut khi dot). T6t hon 13, adenovirut 13
adenovirut nguoi (HAdV, hodac AdHu), hodc adenovirut khi nhu adenovirut tinh tinh
hodc adenovirut khi dt (ChAd, AdCh, hodc SAdV). Theo sang ché, no6 co nghia 1a
adenovirut ngudi néu duge dé cap dén dudi dang Ad ma khong chi thi lodi, vi du nhu
ky hidu ngén “Ad26” c6 cling nghia véi HadV26, ma 13 typ huyét thanh adenovirut
ngudi 26. Cling nhu dugc dung trong ban mé ta nay, ky hi¢u “rAd” c6 nghia la
adenovirut tai td hop, vi du nhu, “rAd26” ding dé chi adenovirut nguoi ti t5 hop 26.

Céc nghién cuu tién tién nhét d3 duoc thuc hién béng cach st dung adenovirut
nguoi, va adenovirut nguoi dugce uu tién theo céc khia canh nhét dinh cta séng ché.

Theo phuong 4n dugc uu tién nhét dinh, adenovirut tai t hop theo sang ché dugc dya
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trén adenovirut ngudi. Theo phuong &n dugce vu tién, adenovirut tai td hop dugc dua
trén cac typ huyét thanh adenovirut nguoi 5, 11, 26, 34, 35, 48, 49, 50, 52, v.v. Theo
phuong an dugce dédc biét uu tién cua sang ché, adenovirut 13 adenovirut ngudi ¢é typ
huyét thanh 26. Uu diém cuta typ huyét thanh ndy 13 ti 18 c6 mit trong huyét thanh thip
va/hogc dd chudn khéang thé trung hoa tdn tai tir trudce thip trong quan thé ngudi, va
kinh nghiém st dung & ddi twong ngudi trong thr nghiém 14m sang.

Adenovirut khi thudng cling ¢6 ti 1€ ¢ mat trong huyét thanh thip va/hoic do
chuén khang thé trung hoa ton tai tir trude thAp trong quin thé ngudi, va lugng dang ké
cla cdng viéc da duoc bao cdo béng céach str dung vecto adenovirut tinh tinh (vi du nhu
US6083716; WO 2005/071093; WO 2010/086189; WO 2010085984; Farina et al,
2001, J Virol 75: 11603-13 [13]; Cohen et al, 2002, J Gen Virol 83: 151-55 [69];
Kobinger et al, 2006, Virology 346: 394-401 [70]; Tatsis et al., 2007, Molecular
Therapy 15: 608-17 [71]; cling xem phin xem xét ciia Bangari and Mittal, 2006,
Vaccine 24: 849-62 [72]; va phé“m xem xét cua Lasaro and Ertl, 2009, Mol Ther 17:
1333-39 [73]). Do d6, theo c4c phwong 4n khac, adenovirut t4i t6 hop theo sang ché
dugc dua trén adenovirut khi, vi du nhu adenovirut tinh tinh. Theo cac phuong an nhét
dinh, adenovirut téi t hop duogc dua trén typ adenovirrut khi 1, 7, 8, 21, 22, 23, 24, 25,
26,27.1,28.1, 29, 30, 31.1, 32, 33, 34, 35.1, 36, 37.2, 39, 40.1, 41.1, 42.1, 43, 44, 45,
46, 48, 49, 50 hodc SATP.

T6t hon 13, vecto adenovirut 13 vecto virut téi t5 hop thiéu kha ning sao chép,
nhu rAd26, rAd35, rAd48, rAdSHVR48, v.v.

Theo phuong an dugc uu tién cua sang ché, vecto adenovirut c6 chta protein
capsit tir cac typ huyét thanh hiém bao gdm Ad26. Theo phuong 4n dién hinh, vecto 12
virut rAd26. “Protein capsit adenovirut” dung d& chi protein trén capsit cua adenovirut
(vi du nhu, vecto Ad26, Ad35, rAd48, rAdSHVR48) tham gia vao viéc xéc dinh typ
huyét thanh vd/hodic tinh huéng kich thich cua adenovirut cy thé. Protein capsit
adenovirut thudng bao gdm céc protein s¢i, penton va/hodc hexon. Nhu duge dung
trong ban mo ta nay “protein capsit” d6i v6i adenovirut cu thé, ching han nhu “protein
capsit Ad26” co thé 13, vi du, protein capsit khdm ma bao g@)m it nhat mot ph'c‘in cua
protein capsit Ad26. Theo cdc phuong an nhét dinh, protein capsit 1& protein capsit
nguyén ven ciia Ad26. Theo cic phuong an nhét dinh, hexon, penton va s¢i 1a cia Ad26.

Ngudi ¢6 hidu biét trung binh trong linh vyc k¥ thuat ndy s& nhén ra ring céc
thanh phdn c6 ngudn gbc tir nhidu typ huyét thanh c6 thé dugc két hop trong vecto
adenovirut tai t6 hop don 1&. Do d6, adenovirut kham ma két hop cac tinh chit mong
mubn tir céc typ huyét thanh khéc c6 thé dugc tao ra. Do d6, theo mot s6 phuong 4n,

adenovirut kham theo sang ché c6 the ket hop sy khong c6 mét clia sy mien dich ton tai
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tir trude cta typ huyét thanh thi nhit v6i cac dic diém ching han nhu do 6n dinh nhiét
do, su lép rap, su neo, hiéu suét san xuét, sy nhidm dugc dinh huéng lai hodc duge cai
thién, do dn dinh cia ADN trong té bao dich, va dang tuong tu.

Theo c4c phuong 4n nhét dinh vecto adenovirut téi td hop hitu dung theo sang
ché ¢6 ngudn gbe chu yéu hodc toan b tir Ad26 (turc la, vecto 1a rAd26). Theo mot s6
phuong 4n, adenovirut thiéu kha ning sao chép, vi du nhu, bai vi nd chira sy 1am khuyét
trong ving E1 cta hé gen. Pbi v6i adenovirut c6 ngudn gbc tir adenovirut khong phai
nhom C, nhu Ad26 hodc Ad35, nd thuong trao ddi trinh tu ma hoéa E4-orf6 cla
adenovirut voi E4- orf6 ctia adenovirut ciia nhéom phu C ¢ ngudi nhu AdS. Didu nay
cho phép su nhén gidng ctia cac adenovirut ndy trong céc dong t& bao bd sung da biét
rd ma bidu hién gen E1 ctia AdS, chin han nhu vi du té bao 293, té bao PER.C6, va
dang tuong tu (xem, vi du Havenga, et al., 2006, J Gen Virol 87: 2135-43; WO
03/104467). Tuy nhién, cic adenovirut ndy s& khong cé kha nang sao chép & té bao
khong bd thé ma khong biéu hién gen E1 ciia AdS.

Didu ché vecto adenovirut tai td hop da dugc biét 15 trong linh vuc k¥ thuét nay.
Didu ché vecto rAd26 duoc md ta, vi du nhu, trong WO 2007/104792 va trong Abbink
et al., (2007) Virol 81(9): 4654-63. Trinh tu hé gen vi du cia Ad26 dugc tim thiy trong
Ma s6 truy cdp GenBank EF 153474 va trong SEQ ID NO:1 ctia WO 2007/104792. Vi
du v& vecto hitu dung cho sang ché vi du bao gdm céc vecto dugc md ta trong
W02012/082918, phin boc 16 cua ching duoc két hop & day chi dé tham khao.

Thudng 13, vecto hitu dung theo séng ché dugc tao ra béng cach st dung axit
nucleic ¢6 chira toan bd hé gen adenovirut tai td hop (vi du nhu, vecto plasmit, cosmit,
hodc baculovirut). Do d6, sang ché cling dé xuét phén tr axit nucleic dugc phin 1ap ma
ho4 vecto adenovirut theo sang ché. Phan tr axit nucleic theo sang ché c6 thé & dang
ARN hoic & dang ADN thu duoc bing cach tach dong hodc san xuét bing cach tong
hop. ADN c¢6 thé 13 soi kép hoic soi don.

Vecto adenovirut hitu dung theo sang ché thuong thiéu kha ning sao chép. Theo
cac phuong an nay, virut dugc lam cho thiéu kha ning sao chép béng cach 1am khuyét
hodic 1am bt hoat cac ving thiét yéu dé sao chép cta virut, ching han nhu ving E1.
Vung c6 thé 14 v& co ban bi lam khuyét hodc lam bét hoat bé‘mg céch, vi duy, cai xen gen
quan tAm, chéng han nhu gen ma hod protein vé HIV tdng hop (thudng lién két voi
viung khoi dong), hodc gen ma hod polypeptit khang nguyén HIV (thudng lién két véi
vung khoi dong) ¢ trong vung ndy. Theo mot s6 phuong 4n, vecto theo séng ché c6 thé
chtra su lam khuyét o cac vung khac, chéng han nhu cac ving E2, E3 hodc E4, hodc su
cai xen ctia gen khac loai lién két v6i viing khéi dong & trong mot hogic nhiéu ving nay.

Péi véi adenovirut duge dot bién E2 vi/hodc E4, thong thudng dong té bao bd sung E2

-17-



33766

va/hoac E4 dugc st dung dé tao ra adenovirut tai td hop. Dot bién & vung E3 cua
adenovirut khong cin duoc bd sung bai dong té bao, vi E3 khong cin thiét dé sao chép.

Dong té bao déng gbi thuong dugc sir dung dé tao ra luong du cua vecto
adenovirut d& str dung theo sang ché. Té bao déng gbi 14 t& bao ma c6 chira cdc gen ma
da bi lam khuyét hodc 1am bét hoat & vecto thiéu kha ning sao chép, do d6 cho phép
virut sao chép trong t& bao. Té bao dong goi thich hop ddi véi adenovirut cé sw lam
khuyét trong viing E1 bao gdm, vi du, PER.C6, 911, 293, va E1 A549.

Theo phuong 4n cia sang ché, va nhu luu y & trén, protein vé HIV tdng hop bét
ky dugc mo ta trong ban mo ta nay co thé duoc biéu hién & vecto theo sang ché. Cin
ot vao sy thoai héa ctia ma di truyén, ngudi ¢é hidu biét trung binh trong linh vuc k§
thuat nay hiéu & rfmg mot vai trinh tu axit nucleic ¢é thé dugc thiét ké ma ma hoa cung
protein, theo phuong phép hoan toan thdng thuong trong linh vuc k¥ thuit nay. Axit
nucleic ma ho4 protein vo HIV tdng hop c6 thé tiy y dugc t81 wu hoa bd ba ma hoa dé
dam bao su biéu hién phi hop & vat cht duge xi ly (vi du nhu, ngudi). Sy t6i uu hoa
b6 ba mi hoa 1a cong nghé dugc ap dung rong rai trong linh vuc k¥ thuét nay. Mot s6
vi du khong 1am giéi han sang ché v& trinh tw ma hoa protein vé HIV tbng hop theo
sang ché dugc néu trong cac SEQ ID NO: 25, 26 va 27. Thong thudng, axit nucleic ma
hod4 protein vé HIV tdng hop dugc tach dong vao ving E1 vd/hodc E3 cla hé gen
adenovirut.

Theo phuong an dugc uu tién cia sang ché, vecto 12 vecto adenovirut, va tbt hon
13 vecto rAd26, tét nhit 12 vecto rAd26 véi it nhét mot sy 1am khuyét trong vung El
cia hé gen adenovirut, vi du nhu chéng han nhu dugc moé ta trong Abbink, J Virol,
2007. 81(9): p. 4654-63, dwoc két hop trong ban md ta ndy dé tham khao.

Sang ché con dé xudt té bao, tbt hon 1a té bao duoc phan 1dp, c6 chira vecto bét
ky dugc mo ta trong ban mo ta nay. Té bao c6 thé duge str dung cho su san xuét protein
t4i tb hop, hodc cho su san xuét hat virut.

Do d6 cac phuong 4n cua séng ché ciing lién quan dén phuong phap tao ra
polypeptit khang nguyén HIV tdng hop. Phuong phap ndy c6 chia bude chuyén nap té
bao chi bing vecto biéu hién c6 chira axit nucleic ma hod polypeptit khang nguyén HIV
téng hop lién két c6 diéu khién véi ving khéi dong, cho sinh trudng té bao da duoc
chuyén nap trong diéu kién thich hop dé biéu hién polypeptit khdng nguyén HIV tdng
hop, va phén 18p polypeptit khdng nguyén HIV tbng hop tir t& bao. Polypeptit khang
nguyén HIV tdng hop c6 thé dugc phén 1ap hodc duge thu gom tir té bao bang phuong
phép bét ky da biét trong linh vuc k¥ thuat ndy bao gbm sic ky ai luc, v.v. K§ thuat
duoc sir dung dé biéu hién protein tai t6 hop dugc bibt ro dbi v6i ngudi c6 hidu biét

trung binh trong linh vuc k¥ thudt nay dua vao sang ché.
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Séng ché ciing bao gdm phuong phap sin xuét vecto ma hoa polypeptit khang
nguyén HIV tdng hop theo sang ché, phuong phép ndy c6 chira budc nudi cy té bao
ma ¢6 chira vecto, d& nhan gidng va nhan 1én vecto trong qué trinh nudi cdy, va phan
14p vecto ma ma hoa polypeptit khang nguyén HIV tdng hop theo séang ché tir moi
trudng nudi cdy té bao, vi du nhu tur té bao, tir moi trudng nudi cly, hogc tir ca hai.
Vecto ¢6 thé duge tinh ché thém theo cdc phuong phap da biét trong linh vuc k¥ thuét
nay.

Theo céc phuong 4n nhét dinh, sang ché d xuét vecto theo phuong 4n clia séng
ché c6 chira axit nucleic ma hod polypeptit khang nguyén HIV tdng hop, va theo phuong
4n vi du nhit dinh axit nucleic ndy c6 trinh tu nucleotit duge chon tir nhém gém c6 SEQ
ID NO: 25, 26 va 27.

Ché phdm

Theo mét khia canh chung khac, sang ché d& cap dén ché pham c6 chira vecto
¢6 chra axit nucleic ma ho4 protein vé HIV tong hop va chit mang. Theo phuong 4n
clia sang ché, vecto bit ky duoc md ta trong ban mo ta ndy c6 thé dugc bao gdm trong
ché phém. T6t hon 13, vecto 13 vecto virut, tdt hon 12 vecto adenovirut, va t6t hon nita
1a vecto adenovirut 26. Theo phuong an dugc uu tién, ché phém c6 chua vecto
adenovirut, tot hon 13 vecto adenovirut 26 ma hoa protein vo HIV tdng hop c6 chia
trinh tu axit amin dugc néu trong SEQ ID NO: 8, SEQ ID NO: 18, hodc SEQ ID NO:
19, va tbt hon nita 13 trinh ty axit amin dugc néu trong SEQ ID NO: 18.

Theo mét khia canh, sang ché dé xut vacxin két hop c6 chita mdt hoic nhiéu
vecto ciing nhau c6 chta trinh tu axit nucleic ma hod (i) protein vo HIV tdng hop c6
chta trinh tu axit amin duoc néu trong SEQ ID NO: 8 (vi dy nhu SEQ ID NO: 18 hodc
19) va (ii) protein vé HIV th® hai c6 cha trinh ty axit amin dugc néu trong SEQ ID
NO: 5. Mdi vecto ¢6 thé & trong ché pham riéng &, hogdc dugc két hop trong ché phim
don 1é. C4 hai axit nucleic trong (céc) vecto dugc dy dinh la duoc st dung cho mot d6i
twong, ma s& din dén d4p tng mién dich v6i HIV ma rong hon so véi dép Umg mién
dich ma s& thu duoc khi st dung mot trong hai vecto mot minh. Ca hai trinh tur axit
nucleic ¢6 thé cung c¢6 mat trén mdt vecto don 1¢.

Theo phuong 4n cua sang ché, ché phém ¢6 chira lugng hitu hiéu dé gay dép tng
mién dich cua vecto, chéng han nhu vecto virut. Nhu duge dung trong ban md ta nay,
“lugng hitu hiéu dé gay dap tng mién dich” hodc “lugng hitu hiéu vé& mit mién dich”
¢6 nghia 12 luong ché phim du dé gay ra tic dung mién dich hodc dap tmg mién dich
mong mudn & déi tuong can ching. Theo mot phuong an, luong hitu higu dé gay dap
g mién dich c6 nghia 12 lugng du dé g4y ra dép tmg mién dich & d6i twong can chiing.

Theo phuong an khac, luong hiru hi¢u d8 gay dap ing mién dich c6 nghia 12 lugng du
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dé tao ra sy mién dich & dbi tuong can chiing, vi du nhu, mang lai tdc dung bao vé chéng
lai bénh ching han nhu sy nhiém virut. Luong hitu hiéu dé gy d4p tmg mién dich c6
thé thay dbi tuy thudc vao nhiéu yéu td, ch.%lng han nhu tinh trang stc khoe cua dbi
tuong, tudi, khoi luong, stc khoe, v.v.; ing dung cu thé, c6 gdy ra dap Uung mién dich
hay tao ra su mién dich bao vé hay khong; vecto tai t6 hop cu thé dugc ding; polypeptit
gdy mién dich hodc polypeptit khang nguyén dugc ma hoa boi vecto téi td hop duoc
dung; polypeptit khang nguyén cu thé dugc ding; va bénh cu thé, vi du nhu, sy nhiém
virut, ma mong mudn c¢6 sy mién dich nay ddi véi né. Lugng hiru hiéu dé gay dap ung
mién dich ¢6 thé dugc x4c dinh d& dang boi ngudi cd hiéu biét trung binh trong linh vuc
k¥ thuét nay dua vao sang ché.

Chi dan chung 13, lugng hitu hiéu dé gdy dap ung mién dich khi dugc st dung
¢6 tham chiéu dén vecto virut tai t6 hop chang han nhu vecto adenovirut ¢6 thé nim
trong khoang tir khoang 108 hat virut dén khoang 10'2 hat virut, vi du nhu 105, 107, 10'°,
10", hoic 10'2 hat virut. Luong hitu hiéu dé gay dép ing mién dich c¢6 thé duge dung
trong ché phdm don 18, hoic trong nhiéu ché phim, nhu 1, 2, 3, 4, 5, 6,7, 8, 9, hodc 10
ché pham (vi du nhu, vién nén, vién nang hodc thudc tiém), trong d6 viée sir dung nhiéu
vién nang hodc viéc tiém cung nhau cung cép cho dbi tuong véi lugng hitu higu dé gay
dap img mién dich. Nhin chung, khi dugc st dung c6 tham chiéu dén polypeptit, ching
han nhu polypeptit khang nguyén dugc phan 1dp, lugng hitu hi€u dé gay dép tmg mién
dich ndm trong khoang tlr, vi du nhu tir khoang 0,3 dén khoang 3000 microgam (pg),
vi du nhu 1-1000pg, vi du nhu 10-500pg, vi du nhu khoang 10, 50, 100, 150, 200, 250,
300, 350, 400, 450 hogic 500pg. Vi du khong 1am gidi han sang ché 13, c6 thé két hop
viéc s dung vecto ma hoé khang nguyén Env HIV tdng hop theo sang ché (c6 SEQ ID
NO: 8) véi viée st dung polypeptit Env, vi du nhu 250pg protein trime Env nhanh C
HIV ¢6 c4c axit amin 30-708 cua SEQ ID NO: 7. Ciing ¢c6 thé str dung luong hitu higu
dé gy déap tmg mién dich cho ddi tuong, va sau d6 st dung 1iéu luong khac ctia lugng
hitu hiéu dé gy dap tng mién dich cho cling dbi tugng, trong ché db tri lidu goi 1a mdi-
thtic diy. Y tudng chung ctia ché do tri 1iéu mdi-thac ddy duge biét rd ddi véi ngudi ¢o
hiu biét trung binh trong linh vuc vacxin. Cac 14n st dung thuc ddy khac c6 thé tuy y
duge bd sung vao ché do tri liéu, khi can.

Ché pham theo sang ché con chtra chit mang. Chat mang c6 thé bao gdbm mot
hoac nhiéu t4 duoc dugc dung nhu chét gén, chét phén r, tdc nhan lam phéng, chét tao
huyén phu, chét nhil twong hoa, chit 1am 4m, chét bdi tron, huwong liéu, chét 1am ngot,
chét bao quan, thudc nhudm, chét 1am tan va chit phu. Ban chét chinh x4c cta chit
mang hodc nguyén liéu khac co thé phu thudc vao dudng dung, vi du nhu, cac dudng

trong co, dudi da, qua dudng miéng, trong tinh mach, qua da, trong niém mac (vi du
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nhu, rudt), trong miii hodc trong mang bung. Ddi v6i ché phérn tiém duoc dang long,
vi du, huyén phu va dung dich, chét mang va chét phu trg thich hop bao g(‘A)m nudc,
glycol, dau, rugu, chét bao quan, chét tao mau va chét twong tu. Dbi v6i ché phém dung
qua dudng miéng dang rén, vi dy, bot, vién nang, vién nén hinh elip, gelcap va vién nén,
chét mang va chét phu trg thich hop bao gém tinh bdt, dudng, chét pha loang, chét tao
hat, chit béi tron, chét ghn, chat 1am phéan ra va chit tuong tw. D8i v6i hdn hop chét
phun/thubc xéng qua dudng mii, dung dich/huyén phii trong nuéc c6 thé ¢ chira nuéc,
glycol, dAu, chit lam mém, chét 6n dinh, chét 1am 4m, chét bao quan, chét thom, huong
vi, va chét tuong tu lam chét mang va chét phu trg thich hop.

Ché pham theo sang ché ¢6 thé dugce tao ché phdm trong vt chét bét ky thich
hop dé str dung cho dbi tuong dé 1am thuan loi cho viéc st dung va cai thién hiéu qua,
bao gém, nhung khong gi¢i han &, viéc sit dung qua dudng miéng (trong rudt) va tiém
ngoai dudng tiéu hda. Viéc tiém ngoai dudng ti€u hoa bao gém tiém hodc truyén trong
tinh mach, tiém trong dong mach, tiém dudi da, tiém trong co, va tiém trong khdp. Ché
phém theo séng ché cling c6 th8 duoc tao ché phdm cho cac dudng dung khéc bao gbm
qua niém mac, qua mit, qua truc trang, ciy ghép tac dong lau dai, st dung dudi ludi,
duéi ludi, tr niém mac miéng bd qua su tudn hoan tinh mach, xdng, hodc trong miii.

Theo phuong an nhét dinh cia séng ché, ché phém c6 chira lugng hitu hiéu dé
gay dap ing mién dich cta vecto adenovirut dugc tinh ché hoic duoc tinh ché mot phﬁn,
ching han nhu vecto adenovirut 26, c6 chta axit nucleic mé hod protein vé HIV tbng
hop theo séng ché. Ché phém nay cé thé duoc tao ché phém dudi dang vacxin (cling
dugc d& cap dén dudi dang “ché phdm gy mién dich”) theo phwong phap da biét ro
trong linh vuc.

Ché phim theo séang ché c6 thé con tlly ¥ ¢6 chira ta duoc dé tang cudng dap ung
mién dich. Thuat ngit "chét b tro" va "chat kich thich mién dich" dugc st dung thay
thé 13n nhau trong ban md ta nay, va dugc dinh nghia 12 mdt hodc nhiéu chét gay kich
thich hé mién dich. Trong ngft canh nay, ta dugc dugc sir dung dé tdng cuong dap Ung
mi2n dich déi véi vecto ma hoéd protein vo HIV tdng hop theo sang ché va/hoic
polypeptit khang nguyén HIV dugc sit dung ¢ dang két hop véi vecto ma hoa protein
vo HIV tdng hop theo sang ché.

T4 duoc thich hgp duge st dung theo sang ché nén 14 t duoc ma c6 khé ning
13 an toan, dung chiu t6t va hitu hidu & nguoi, chéng han nhu vi du QS-21, Detox-PC,
MPL-SE, MoGM-CSF, TiterMax-G, CRL- 1005, GERBU, TERamit, PSC97B,
Adjumer, PG-026, GSK-I, GcMAF, B-alethine, MPC-026, Adjuvax, CpG ODN,
Betafectin, mudi nhdm (vi du nhw AdjuPhos), Adjuplex, va MF59. Ti 1¢ t61 wu clia moi
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thanh phan trong ché phim c6 thé duoc x4c dinh bing cac k¥ thudt da biét rd dbi véi
ngudi c6 hidu biét trung binh trong linh vuc dya vao sang ché.

Theo phuong &4n dugc uu tién, ta duge la mudi nhém, ching han nhu AdjuPhos.

Viéc didu ché va st dung ché phim gay mién dich da duoc biét rd ddi v6i ngudi
¢6 hidu biét trung binh trong linh vuc. Dugc phdm long thudng bao gbm chit mang
long chéng han nhu nuée, diu mo, dau dong vat hodc thuc vit, dau khoéng hodc dau
téng hop. Dung dich nudc mudi sinh ly, dextroza hodc dung dich sacarit khic hodc
glycol chiang han nhu etylen glycol, propylen glycol hodc polyetylen glycol cling c6 thé
duoc bao gom.

Vi du, vecto adenovirut ti t& hop ¢6 thé dugc bao quan trong chét dém ma cling
dugc st dung d8i véi Adenovirut theo Tiéu chuén thé gi6i (Hoganson et al., 2002,
Bioprocessing J 1: 43-8): 20 mM Tris d6 pH 8, 25 mM NaCl, 2,5% glyxerol. Chét dém
ché phim hitu dung khéc thich hop dé ding cho ngudi 12 20 mM Tris, 2 mM MgCl, 25
mM NaCl, sucroza 10% khdi lugng/thé tich, polysorbat-80 0,02% khdi luong/thé tich.
Chét dém ché pham khac thich hop cho adenovirut téi t6 hop ¢ chita 10-25 mM chét
dém xitrat 46 pH 5,9-6,2, 4-6% (khdi lucmg/khéi luong) hydroxypropyl-beta-
xyclodextrin (HBCD), 70-100 mM NacCl, 0,018-0,035% (khéi luong/khdi luong)
polysorbat-80, va tly ¥ 0,3-0,45% (khdi lwong/khéi lugng) etanol. T4t nhién, nhiéu chét
dém khéac co thé duoc st dung, va mot s6 vi du vé ché phém thich hop dé bao quén va
dé sir dung céc vecto da dugc tinh ché trong dugc phim 13 da dugc biét.

Theo phwong 4n clia sang ché, ché phdm theo sang ché ¢ thé duoc str dung cling
v6i mot hodic nhidu vecto bd sung ma hod mot hozic nhidu polypepit khéng nguyén HIV
bd sung, v/hodic mot hodc nhiéu polypeptit khang nguyén HIV duoc phén 18p. Vecto
bd sung v/hoic polypeptit khang nguyén HIV ¢6 thé c6 mit trong cing ché pham c6
chtra protein Env HIV tong hop theo sang ché. Chung ciing c6 thé c6 mit trong mot
hodc nhidu ché phdm khéc nhau ma c6 thé duge st dung cling v6i ché phdm c6 chira
protein Env HIV téng hop theo sang ché trong vacxin két hop. T6t hon 13, mdt hodc
nhiéu vecto b sung 14 vecto virut, ching han nhu vecto adenovirut, va t5t nhét 1 vecto
adenovirut 26. Mot hodc nhidu vecto bd sung c6 thé ma hoa polypeptit khang nguyén
HIV bét ky di dugc biét dbi voi ngudi c6 hidu biét trung binh trong linh vyc k§ thudt
nay dua vao sang ché.

Theorn@tphuongén,chéphénlhoécvacxhlkéthqpcbnchﬁavecu)adenovhut
th hai, t8t hon 13 vecto adenovirut 26, ma hod polypeptit khang nguyén HIV c¢6 chua
trinh tu axit amin dugc néu trong SEQ ID NO: 5. Uu diém clia cc phuong 4n ndy 1a do
rong duoc ting 1én ctia dap ing mién dich (bao phu cac ching tir Nhdnh B va Nhanh
C).
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Theo phuong an khac, ché phém hodc vacxin két hop theo sang ché con chta
vecto adenovirut, tbt hon 13 vecto adenovirut 26, ma hod polypeptit khdng nguyén HIV
¢6 chira trinh tu axit amin dugc néu trong SEQ ID NO: 28 (mos1GagPol).

Theo phuong 4n khéc, ché phdm hoic vacxin két hop theo sing ché con chtra
vecto adenovirut, tot hon 13 vecto adenovirut 26, ma hod polypeptit khdng nguyén HIV
¢6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 29 (mos2GagPol).

Theo phuong 4n cu thé, ché phim hodc vacxin két hop theo sing ché con chira
vecto adenovirut thr hai, tét hon 13 vecto adenovirut 26, ma hod polypeptit khéng
nguyén HIV c¢6 chta trinh ty axit amin dugc néu trong SEQ ID NO: 5, va mdt hoéc
nhiu vecto adenovirut bd sung, t5t hon 12 vecto adenovirut 26, ma hod mdt hodc nhiéu
polypeptit khang nguyén HIV c6 chira trinh tu axit amin dugc chon tir nhém gbm c6
SEQ ID NO: 28 hoac SEQ ID NO: 29. Vi duy, ché phém hodc vacxin két hop theo
phuong 4n ctia sang ché c6 thé c6 chira bdn vecto adenovirut, tot hon 13 vecto adenovirut
26, vbi vecto thi nhét ma hoa protein vo HIV téng hop c6 chira trinh ty axit amin dugc
néu trong SEQ ID NO: 8 (vi du nhu SEQ ID NO: 18); vecto thir hai ma hod polypeptit
khang nguyén HIV ¢6 chia trinh ty axit amin dugc néu trong SEQ ID NO: 5; vecto thi
ba ma hod protein vé HIV tdng hop c6 chia trinh ty axit amin duge néu trong SEQ ID
NO: 28; va vecto thtr tu mé hoa protein vo HIV tbng hop c6 chia trinh ty axit amin
dugc néu trong SEQ ID NO: 29.

Theo mot sb phuong an, ché phém hodc vacxin két hop con chira mgt hodc nhiéu
polypeptit khang nguyén HIV dugc phan 1ap. Polypeptit khdng nguyén HIV bét ky da
biét 15 dbi v6i ngudi c6 hidu biét trung binh trong linh vuc k¥ thudt ndy dya vao sing
ché ¢4 thé cling duoc bao gdm trong ché phdm hoic vacxin két hop theo sang ché, bao
gdm, nhung khong giéi han protein vo HIV (vi dy nhu, gp160, gp140, gp120, hodc
gp41), tét hon 14 protein gp140 trime dugc lam 6n dinh, nhu protein gp140 nhanh C
hodc nhanh A dugc 1am 6n dinh. Theo phuong 4n dugc wu tién, polypeptit khang
nguyén HIV dugc phén 14p 1a protein gpl40 trime nhanh C HIV duoc lam 6n dinh,
chang han nhu protein gp140 trime nhanh C HIV dugc 1am 6n dinh c6 chira cac gde 30-
708 cua trinh tu axit amin dugc néu trong SEQ ID NO:7 (cac gbc 1-29 cua SEQ ID
NO:7 trong trinh tu tin hiéu). Polypeptit Env HIV thay thé hodc bd sung ma ¢6 thé dugc
st dung cling v6i protein gp140 nhanh C hogc mét minh, la protein trime Env kham, vi
du c¢6 trinh ty axit amin nhu duge bdc 1§ trong céc axit amin 30-724 cta SEQ ID NO:
36 (twong ung v6i SEQ ID NO: 2 cuia WO 2014/107744, cac gbc 1-29 cua SEQ ID
NO:36 trong trinh tu tin hig¢u).

Theo phuong 4n cu thé ctia sang ché, protein khéang nguyén HIV ¢6 thé 13 protein
vo HIV tdng hop theo sang ché. Do d6, protein vo tbng hop theo sang ché c6 thé duoc
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st dung ¢ dang dugc phéan 14p va/hodc dugc tinh ché dé gdy ra dap ing mién dich hodc
mang lai sy mién dich bao v§, v.v. chéng lai HIV & d6i tuong can ching. Protein vo
téng hop bét ky dugc md ta trong ban mo ta nay cé chira trinh ty axit amin dugc néu
trong SEQ ID NO: 8 ¢6 thé dugc sir dung 1am protein khéang nguyén HIV & dang dugc
phan 14p va/hodc dugc tinh ché. Theo phuong an dugc wu tién, khi dugc str dung & dang
duoc phéan 1ap 1am protein khang nguyén HIV, protein vo tdng hop c6 chira cic gbe 30-
711 ctia trinh ty axit amin duoc néu trong SEQ ID NO: 18 hoic cac gbc 30-686 cta
trinh ty axit amin duoc néu trong SEQ ID NO: 19, va tt hon nita 13 gbc cac 30-704 cta
trinh ty axit amin dugc néu trong SEQ ID NO: 18. Polypeptit khang nguyén HIV dugc
phan 14p ciing c6 thé c6 chira SEQ ID NO: 8 véi cac dot bién sau: EK479-480RRRR,
I529P, A471C va T575C.

Phuong 4n ctia sang ché cling dé cap dén ché pham hoic vacxin két hop c6 chira
protein vé HIV téng hop duoc phan 14p c¢6 chira trinh tu axit amin duge néu trong SEQ
ID NO: 8. Protein vo HIV tong hop bat ky dugc md ta trong ban mé ta nay c6 thé dugc
str dung. Theo phuong 4n cu thé cia sang ché, protein vo HIV tdng hop dugc phan lap
c¢6 chira cac gdc 30-704 hodc 30-711 cia trinh ty axit amin dugc néu trong SEQ ID
NO:18, céc géc 30-686 cua trinh ty axit amin dugc néu trong SEQ ID NO: 19, hodc
trinh ty axit amin dugc néu trong SEQ ID NO: 8 vdi céc dot bién sau: EK479-
480RRRR, I529P, A471C va T575C. Cac ché phim hoic vacxin két hop nay c6 thé con
chira m6t hodc nhidu vecto bidu hién, vi du nhu, vecto adenovirut chéng han nhu vecto
adenovirut 26, ma ho4 mét hodc nhidu polypepit khang nguyén HIV b sung, ching han
nhu protein vo HIV téng hop theo sang ché, hoic protein khang nguyén HIV khac nhu
dugc néu trong cac SEQ ID NO: 4, 5, 7, 28 hodc 29, hodc manh cia ching.

Séang ché cling dé cap dén phuong phép san xuét ché phém hoc vacxin két hop
theo sang ché. Theo phuong 4n cia sang ché, phuong phap san xut ché phim hodc ché
phim két hop c6 chira budc két hop vecto ¢ chira axit nucleic ma ho4 protein vé HIV
téng hop theo sang ché véi chit mang, va tily y mot hodc nhidu vecto bd sung ma hod
mdt hodc nhidu polypepit khang nguyén HIV bd sung va/hoiic mdt hodc nhiéu
polypeptit khang nguyén HIV duoc phan 1ap. Ngudi c6 hiéu biét trung binh trong linh
vuc k§ thuat ndy quen thudc vdi céc k§ thuat thong thuong duge sir dung dé diéu ché
c4c ché phim nay.

Vacxin V3 Vacxin Ké&t Hop

Theo phuong 4an cua séﬁg ché, ché pham c6 thé 13 vacxin. Nhu duge ding trong
ban md ta nay, thuat ngfr “vacxin” dung dé chi ché pham c6 chira vecto biéu hién, tbt
hon 1 vecto virut, ma hoa protein vé HIV tdng hop theo sang ché ma c6 thé mang lai

su mién dich bao vé ho#ic dap ing mién dich bao vé cho doi tugng, hodc dé chung nglra
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dbi tuong. Theo phwong 4n ctia sang ché, khi sir dung ché phim cho dbi tugng, vecto
biéu hién biéu hién protein vo HIV téng hop dugc ma hoa, va protein vo HIV téng hop
duoc biéu hién ndy trinh dién véi hé mién dich ciia d6i tuong, bing cach d6 gay ra dap
ing yéu cau dé tao ra sy mién dich, hodc gy ra dap tng mién dich.

Do d6, theo mét khia canh chung khéc, sang ché d& xuit vacxin dé gay ra dap
g mién dich chdng lai virut giy suy gidm mién dich & ngudi (HIV) & ddi tuong. Theo
phuong 4n ctia séng ché, vacxin c6 chira lwong hitu hiéu dé gay dép tmg mién dich cia
vecto biéu hién ma hod protein vé HIV téng hop c6 chira trinh ty axit amin dugc néu
trong SEQ ID NO: 8, va tét hon 14 trinh ty axit amin dugc néu trong SEQ ID NO:18.
T8t hon 14, vecto biéu hién 12 vecto virut, tét hon nita 13 vecto adenovirut, va t5t nhét 1a
vecto adenovirut 26.

Theo phuong 4n cta séang ché, “gdy ra dap tmg mién dich” khi duoc st dung dé
@& cap dén phuong phap va ché phim dugc mo ta trong ban md ta ndy bao ham viée
mang lai su mién dich bao vé va/hoic chung ngura dbi tuong chéng lai sy nhiém, nhu
sw nhiém HIV, nhim muc dich phong ngira, ciing nhw 13 gay ra dép ing mién dich hodc
tac dung mong mudn & dbi tuong can chung chéng lai sy nhiém, nhu sy nhiém HIV,
nhdm muc dich tri liéu. Tt hon 13, phwong phép theo séng ché 1a dé nhim muc dich
phong nglra, nhu dé mang lai sy mién dich bao vé. Pap tng mién dich c6 thé 1a dap ung
mién dich t& bao va/hodc dap tmg mién dich thé dich.

Nhu dugce dung trong badn md ta nay, thudt nglt “su mién dich bao v&” hoic “dap
ting mi2n dich bao v&” ¢6 nghia 13 d6i twong ching ngira c6 thé kiém soat sy nhiém béi
tac nhan gdy bénh ma viéc ching nglra dugc thuc hién dé chdng lai ching. Thong
thudng, dbi twong da phat tridn “dép tng mién dich bao v&” chi phét trién tridu ching
1am sang tir nhe dén trung binh hozic khong c6 triéu ching nio. Thong thudng, ddi tugng
cd “dap ung mién dich bao v&” hoic “su mién dich bao vé&” chéng lai tAc nhan nhét dinh
s& khong tir vong do su nhiém tac nhan dé.

Theo phwong 4n cta sang ché, ché phim vacxin c6 thé con chira mét hoc nhidu
vecto bd sung, vi du nhu, vecto virut, nhu vecto adenovirut, tét hon 12 vecto adenovirut
26, md hoa mot hodc nhiéu polypepit khang nguyén HIV bd sung va/hoic mot hodc
nhidu polypeptit khang nguyén HIV dugc phén lap. Protein vo HIV tdng hop, vecto bd
sung v&/hodc mot hodc nhidu polypeptit khang nguyén HIV duoc phan 18p c6 thé dugce
tao ché phim trong ciing ché phim hodc mdt hoic nhidu ché pham khac nhau trong
vacxin.

Sang ché ciing d& cap dén vacxin két hop dé mdi va thic ddy dap tng mién dich
61 v6i mot hodc nhiéu nhanh HIV & ddi tugng can chiing bang cach st dung mdt hogc
nhiéu vecto & dang két hop véi polypeptit khang nguyén dugc phan 1ap. Do d6, theo
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mot khia canh chung khéc, sang ché d& xuét vacxin két hop dé gy ra dép Uing mién
dich chéng lai HIV & d6i twong. Theo phuong 4n ciia séng ché, vacxin két hop c6 chira:

(i)  ché phim thi nhét c6 chira lwong hitu hidu dé gy dap ing mién dich ctia
vecto biéu hién ma ho4 protein vo HIV téng hop c6 chita trinh tu axit amin dugc néu
trong SEQ ID NO: 8 hodc SEQ ID NO: 8 cé mot hodc nhidu dot bién duge chon tir
nhém gdm c6 (a) I529P, (b) K480E, va (c) td hop cac dot bién EK479-480RRRR,
1529P, A471C va T575C, va cht mang; va

(i)  ché phdm thu hai ¢6 chira lugng hitu hidu dé gay dap ing mién dich cia
polypeptit khang nguyén HIV dugc phén lap va chit mang,

trong d6 mot trong s6 ché phadm thi nhit va ché phdm tht hai 12 dé tao mdi dap
ting min dich va ché phim con lai 1a & thic ddy dap tng mién dich.

Theo phwong 4n cta sang ché, vacxin két hop tity y con chita lugng hitu hiéu daé
gdy déap Ung mién dich cia mdt hoic nhiéu vecto biéu hién bd sung ma hod mdt hodc
nhiéu polypepit khang nguyén HIV b sung. Mot hozic nhidu vecto bidu hién bd sung
c6 thé dugc bao gém trong ché phém thr nhét hodic ché phém thir hai, hodc mot hodc
nhiu vecto biéu hién bd sung co thé dugc bao gém trong mot hodc nhiéu ché phém bd
sung d& duoc ding ciing v6i ché phim thi nhét vi/hodc ché phdm tht hai.

Nhu duge dung trong ban md ta nay, thuét ngtt “cung phan phdi”, “cliing st dung”
hogic “dugc ding cung v6i” ding dé chi viée st dung ddng thdi hai hodc nhidu thanh
phan, chéng han nhu vecto biéu hién virut va polypeptit khang nguyén duoc phan lap,
hodic nhiéu vecto bidu hién virut. “Viée st dung déng thoi” ¢6 thé 1a viéc st dung hai
hodc nhiéu thanh phén it nhit 13 trong cing mdt ngdy. Khi hai thanh phén duogc "dung
cung nhau," ching c6 thé dugc dung trong cac ché phém riéng r€ mot cach tudn tu trong
khoang thoi gian ngén, chéng han nhu 24, 20, 16, 12, 8 hoac 4 gio, hodc trong 1 gio
hoic ngén hon, hoic chiing c6 thé dugc diing trong ché phim don 1é vao cling thoi diém.

Theo phuong 4n cu thé cta vacxin két hop theo sang ché, ché phim thir nhat c6
chira vecto adenovirut, tot hon 13 vecto adenovirut 26, ma ho4 protein vo HIV tdng hop
¢6 chtra trinh tu axit amin dugc néu trong SEQ ID NO: 18; va polypeptit khang nguyén
HIV dugc phén 1ap ¢6 chira cac gde 30-708 ctia trinh ty axit amin dugc néu trong SEQ
ID NO: 7 hoic cée gbe 30-724 ctia SEQ ID NO: 36. Theo mdt phuong 4n cy thé, ché
phém thtr nhét con chia vecto adenovirut, tdt hon 13 vecto adenovirut 26, mi hod
polypeptit khang nguyén HIV c6 chta trinh ty axit amin duogc néu trong SEQ ID NO:
5. Theo phuong an cu thé khac, ché phém thir nhét con chita mdt hoiic nhiéu vecto
adenovirut bd sung, tét hon 13 vecto adenovirut 26, ma hoa mét hogc nhiéu polypepit
khang nguyén HIV b6 sung c6 chita trinh tu axit amin dugc chon tir nhém gbm cb cac
SEQ ID NO: 28 va 29.
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Khia canh chung khac ctia sang ché dé& cap dén bd kit c6 chira vacxin két hop
theo phuong an ciia sang ché.

Céc phuong 4n khac ciia protein vo HIV tdng hop, vecto biéu hién, vecto bidu
hién bd sung, polypeptit khang nguyén HIV dugc ma héa bodi vecto biéu hién, va
polypeptit khang nguyén HIV duoc phan lap v.v. ma c6 thé duoc st dung trong vacxin
két hop theo sang ché duogc thao luén chi tiét & trén va trong céc vi du minh hoa dudi
day.

Phuong Phap Gay Ra Su Mién Dich Bao Vé Chéng Lai Su Nhiém HIV

Sang ché ciing d& cap dén phuong phép gy ra dap tmg mién dich chéng lai mét

hodc nhidu nhanh HIV & dbi twong cin ching. Phuong phap duge mo ta trong ban md
t4 ndy bao gdbm phuong phép mdi va thuc ddy dap ing mién dich bing céch st dung
mdt hodc nhidu vecto biéu hién & dang két hop véi mot hodc nhidu polypeptit khang
nguyén dugc phan lap.

Theo mdt khia canh chung, phuong phap giy ra dép Gng mién dich chéng lai
virut gdy suy giam mién dich & ngudi (HIV) & d6i twong c6 chira budce ding cho dbi
twong ché phim c6 chira luong hitu hidu dé gdy dép ting mién dich cia vecto biéu hién
¢6 chira axit nucleic ma hoé protein vé HIV tdng hop c6 chira trinh tw axit amin dugc
néu trong SEQ ID NO: 8. Ché phém bt ky duge mo ta trong ban mo ta nay cd thé dugc
str dung trong phuong phép gdy ra dap tmg mién dich chdng lai HIV & ddi tuong. Tét
hon 13, ché phém 6 chita vecto adenovirut, tdt hon 13 vecto adenovirut 26, c6 chira axit
nucleic ma ho4 protein vo HIV tong hop c¢é chira trinh ty axit amin dugc néu trong SEQ
ID NO: 18. Ché phém ¢4 thé con chtra mot hodc nhiéu vecto bd sung ma hod mot hodc
nhiéu polypepit khang nguyén HIV bd sung vi/hoic mdt hogic nhiéu polypepit khang
nguyén HIV dugc phan 14p bd sung.

Theo mdt khia canh chung khéc, phuong phap giy ra dép tmg mién dich chéng
lai virut gdy suy giam mién dich & nguoi (HIV) & d6i tugng c6 chira budc:

()  cho di tuong st dung ché phdm thir nhét c6 chira lugng hitu higu dé gay
dép ung mién dich vecto biéu hién ma hoa protein vo HIV kham c6 trinh ty axit amin
duoc néu trong SEQ ID NO: 8 hodc SEQ ID NO: 8 c6 mot hodc nhiéu dot bién duoc
chon tr nhém gdm c6 (a) I529P, (b) K480E, va (c) t& hop cac dot bién EK479-
480RRRR, 1529P, A471C va T575C, va chat mang;

(i)  cho dbi tuong st dung ché phim tht hai c6 chtra lwgng hitu hidu dé gay
dap ing mién dich polypeptit khang nguyén HIV duoc phan 1ap va chit mang; va

(i) tdy ¥, cho ddi twong str dung lugng hitu higu dé gay dap ung mién dich
mot hodc nhidu vecto biéu hién bd sung mé hod mdt hodc nhiéu polypeptit khang

nguyén HIV b6 sung,
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trong d6 céc bude (i) va (i) duge thuc hién theo trinh tu bt ky, véi mot trong sb
cac bude dé mdi mién dich va budce kia dé thiic ddy mién dich. Theo phuong 4n cia
sang ché, luong hitu hi€u, tuy chon cua mot hodc nhidu vecto biéu hién bd sung dugc
ding cing v6i ché phdm thi nhét hodc ché pham thtr hai. Theo phuong 4n duge uu tién,
luong hitu hiéu tuy chon cua mdt hodc nhiu vecto biéu hién bd sung dugc dung cung
v6i ché phim tha nhit.

Theo phwong 4n cu thé cia phuong phép giy ra dép ing mién dich, ché phdm
thir nhét c6 chta vecto adenovirut, tot hon 13 vecto adenovirut 26, ma hod protein vo
HIV téng hop c6 chia trinh tw axit amin duge néu trong SEQ ID NO: 8 va vecto
adenovirut thr hai, tt hon 13 vecto adenovirut 26, ma ho4 polypeptit khing nguyén
HIV c6 chira trinh tu axit amin dugc néu trong SEQ ID NO: 5; ché phdm tht hai ¢6
chira polypeptit khang nguyén HIV dugc phén l4p ¢6 cac gbe 30-708 clia trinh tu axit
amin dugc néu trong SEQ ID NO:7 hodc cac géc 30-724 cia SEQ ID NO:36; va mot
hodc nhiéu vecto biéu hién bd sung la vecto adenovirut, tdt hon 13 vecto adenovirut 26,
ma hod mot hodc nhidu polypepit khang nguyén HIV bd sung ¢ chita trinh tu axit amin
dugc chon tr nhém gém ¢ cac SEQ ID NO: 28 va 29; trong do ché pham thir nhét
dugc dung cho dbi tugng, cung v4i maot hodc nhiéu vecto biéu hién bd sung, mot hodc
nhidu 1An mdi miln dich, va ché phém th hai dugc dung cho dbi tuong maot hodc nhiéu
14n dé thuc ddy mién dich.

Viéc dung ché pham mién dich c¢6 chira vecto biéu hién va/hoic polypeptit khang
nguyén thuodng 12 trong co, trong da hodc dudi da. Tuy nhién, cdc phuong thirc st dung
khac nhu trong tinh mach, qua truc trang, da, dudng miéng, qua dudng mii, v.v. cling
c¢6 thé dugc du tinh. Viée sir dung trong co ciia ché phém mién dich c6 thé dat duoc
bﬁng cach st dung kim dé tiém huyén phu cua vecto biéu hién, vi du nhu vecto
adenovirut, vd/hodc polypeptit khang nguyén. Phuong én thay thé 1a str dung dung cu
tiém khong kim d& ding ché phim (bang cach st dung, vi du nhw, Biojector™) hodc
bdt dong kho chira vacxin.

Dé tiém trong co, trong tinh mach, da ho#ic duéi da, hodc tiém & vi tri dau, vecto
s& & dang dung dich trong nudc chip nhan dugc ngoai dudng tiéu héa ma khong chua
chit gy sbt va c6 do pH, tinh ding truong va do 6n dinh thich hop. Ciing nhu vy,
polypeptit khang nguyén dugc phén 18p s& ¢ dang dung dich chép nhan dugc ngoai
dudng tidu héa c6 d6 pH, tinh ding truong, va d6 6n dinh thich hop. Ngudi ¢6 hiéu biét
trung binh trong linh vuc k¥ thudt nay c6 kha ndng diéu ché dung dich thich hop bing
cach st dung, vi dy, ta dugc long déng truvong nhu Dung Dich Tiém Natri Clorua, Dung
Dich Tiém Ringer, Dung Dich Tiém Ringer Lactat. Chét bao quan, chit én dinh, chét
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dém, chét chéng oxy héa vi/hodc cac chit phu gia khéc c6 thé dugc bao gdm, khi can
thiét. Ché phdm giai phdng cham ciing ¢6 thé duoc st dung.

Thong thudng, viéc dung ché phim vacxin theo phuong 4n ciia sang ché 13 nhim
muc dich phong ngira d tao ra dép Gng mién dich chéng lai khang nguyén HIV trudc
khi nhiém hoc phat trién triéu ching. Theo cac phuong an khéc, vecto biéu hién, vi du
nhu, vecto adenovirut, v&/hodic polypeptit khang nguyén HIV c¢6 thé dugc ding ¢
phong ngtra sau phoi nhiém.

Ché phém gay mién dich chta vecto biu hién, vi du nhu, vecto adenovirut,
va/hodic polypeptit khang nguyén dugce ding cho ddi twong, mang lai sy ting 1én cho
d4p tng mién dich khang HIV ¢ d6i tugng. Luong ché phdm da dé gay ra dép tmg mién
dich c6 thé phat hién duoc duoc x4c dinh 13 “lidu luong hitu hidu dé gay dp Gng mién
dich” hoic “lugng hitu hiéu d& gy dap ing mién dich.” Theo phuong 4n dién hinh cta
sang ché, dap img mién dich 13 dap tmg mién dich bao vé.

Luong thuc sy dugc dung, va ti I¢ va thoi gian dung, s€ phu thudc vao ban chét
va muc do nghiém trong clia bénh can duoc diéu tri. Pon thubc diéu tri, vi du nhu, quyét
dinh v& 1iéu lugng v.v., thudc v& trach nhiém cta bac si da khoa va béc si y khoa khac,
hodc béc si tht y trong trudng hop thu y, va thudng cé tinh dén rdi loan can diéu tri,
tinh trang cua bénh nhén cu thé, vi tri phan phdi, phuong phap st dung va cac yéu td
khac da biét déi véi bac st. Vi du vé k¥ thuat va quy trinh dugc d& cap & trén c6 thé
duoc tim thdy trong Remington's Pharmaceutical Sciences, 16th edition, Osol, A. ed.,
1980. |

Sau khi san xuét vecto adenovirut va ché phadm tity chon ctia céc hat ndy thanh
ché phém, vecto ¢ thé dugc dung cho ca thé, cu thé 1a nguoi hodc dong vat linh trudng
khéc. Viéc phan phdi cho dong vat c6 vii khong phai 1a nguoi khong can phai 13 nhim
muc dich tri, ma c6 thé 1a d& st dung trong trudng hop thi nghiém, vi du trong viéc
nghién ctru co ché cua d4p tng mién dich a6i véi protein vo HIV tdng hop dugc bidu
hién boi vecto adenovirut theo sang ché.

Theo mdt phuong an cta phuong phap dugc bdc 16, mot hozc nhiéu vecto
adenovirut ma hod mot hodc nhidu polypeptit khéang nguyén HIV dugc sir dung dé mdi
d4p tng mién dich. Mot hodc nhiéu polypeptit khdng nguyén HIV duoc phan 18p c6 thé
dugc st dung cung v6i mdt hodc nhiéu vecto adenovirut cho sy gay mién dich mbi. Su
gay mién dich mdi c6 thé dugc ding chi mot 1An nhung cling ¢6 thé tiy ¥ duge ding
nhidu 13n, vi du, viéc ding d& mdi 14n ddu & thoi diém 0, sau d6 13 viéc dung dé mdi
khac khoang 4-14 tudn, vi du nhu 4, 5, 6,7, 8, 9, 10, 11, 12, 13 hodc 14 tudn, hodc thdi
diém bét ky gitra d6, sau khi dung dé mdi 1an ddu. Mot hodc nhiéu polypeptit khang

nguyén HIV dugc phan lap tuy y cing véi mot hodc nhiéu adenovirut bb sung hozc cac
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vecto khac ma hod mot hogic nhidu polypepit khang nguyén HIV b6 sung c6 thé dugc
st dung d& thuc diy dép ing mién dich. Sy gay mién dich thic ddy ciing ¢6 thé duoc
dung mdt 14n hodc nhiéu 14n, vi dy, 13n thi nhit & khoang 18- 36, vi du nhu 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 hodc 36 tuin, hogc thdi diém
bat ky gitra d6, sau khi ding dé mdi 1an ddu, sau d6 12 viéc ding dé thic ddy khac &
khoang 36-52, vi du nhu 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52,53, 54, 55, 56, 57, 58, 59 hodic 60 tuln, hoic thoi diém bét ky gitta d6, sau khi ding
@& mdi 1an dau. Pap ung mién dich gay ra béi su gay mién dich ndy duoc theo doi.

Céc phuong an ctia phuong phép dugc boc 1 con dé cap dén ché do tri lidu mdi-
thic ddy ngén hon, c6 nghia 12 sy gy mién dich thiic diy cubi cing dugc ding khoang
22-26 tuln sau khi ding d& mdi 14n dAu. Sy gay mién dich mdi c¢6 thé dugc ding & tudn
0. Su gay mién dich thuc dy c6 thé duoc ding nhidu 1in, vi dy, 1an thit nhét & khoang
7-9 tudn hodc 11-13 tudn, hodc & khoang 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, hoic 14 tun,
hogc thoi didm bat ky gitra d6, sau khi dung dé mdi 14n dAu, sau d6 13 viée ding dé thic
day khac & khoang 22-26 tudn, hoic & khoang 16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26,
27, hodc 28 tudn, hodc thdi diém bét ky gitra d6, sau khi ding & mdi 1an dau. Theo céc
phuong 4n nhét dinh, m6t hoic nhiéu polypeptit khang nguyén HIV dugc phén 1ap duge
dung ciing v&i mot hodc nhidu vecto adenovirut dé gay dap tmg mién dich mdi vivhoic
thic ddy.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat ndy hiéu rd ring ché do tri
liéu ding d& mdi va thuc dy c6 thé dugc didu chinh dua trén dap tmg mién dich do
duoc sau khi ding. Vi dy, ché phadm thic day thudong duoc ding vai tudn hozc vai thang
sau khi dung ché phém mdi, vi du, khoang 2-3 tudn hodc 4 tudn, hoic 8 tudn, hoic 16
tudn, hodc 20 tudn, hoic 24 tudn, hodic 28 tuén, hoic 30 tudn hodc 32 tun hoic mot dén
hai nm sau khi diing ché phdm mbi.

Theo phuong 4n ciia séng ché, ta duoc c6 thé duge ding clng véi polypeptit
khéng nguyén HIV dwoc phan 1ap dudi dang mot phan cla sy gdy mién dich mdi
va/hodc thic déy. T4 duoc bét ky co thé duoc st dung dua vao sang ché, va theo cac
phuong 4n nhét dinh t4 dugc 13 mudi nhém, nhu AdjuPhos.

Theo phwong 4n dwoc wu tién cila sng ché, vecto adenovirut dugc st dung trong
phuong phap dugc bde 10 trong ban mo ta nay bao gém vecto rAd26. Tét hon 13, vecto
rAd26 ma hoa protein vo HIV tdng hop c6 chira trinh ty axit amin duge néu trong SEQ
ID NO: 18 hodic SEQ ID NO: 19, t6t nhét 1a SEQ ID NO: 18, dugc sir dung dé mdi dap
ung mién dich, mdt minh hoc Kkét hop v6i mot hodc nhiéu vecto rAd26 bd sung ma hod
mot hodc nhidu polypepit khang nguyén HIV bd sung, nhu mos1Env c6 trinh ty axit
amin dugc néu trong SEQ ID NO:5, va polypeptit khang nguyén HIV dugc phén 1ap,

-30-



33766

nhu polypeptit ¢6 chita cac gde 30-708 clia trinh tu axit amin dugc néu trong SEQ ID
NO: 7 hoic céc gbc 30-724 ctia SEQ ID NO: 36, dugc sir dung dé thuc diy déap ung
mién dich, hodc nguoc lai.

Theo mét phuong an vi du, vecto rAd26 ma hod protein vo HIV téng hop co
chtra trinh tu axit amin dugc néu trong SEQ ID NO: 18 dugc st dung d& modi dap ung
mién dich két hop véi vecto rAd26 mi hoa polypeptit khang nguyén HIV ¢6 trinh ty
axit amin dugc néu trong SEQ ID NO: 5. Mot hodc nhiéu vecto rAd26 bd sung m& hoa
mdt hodc nhiéu polypepit khang nguyén HIV b sung c6 trinh tu axit amin dugc chon
tir nhém gdm c6 cac SEQ ID NO: 1-4, 28 va 29 ciing c6 thé dugc ding clng véi cac
vecto rAd26 khac d& mdi dép Gng mién dich. Viéc ding &8 mdi theo cic phuong én
nhét dinh duge ding hai 13n trude khi ding sw gay mién dich thic ddy bt ky. Polypeptit
khang nguyén HIV dugc phén 1ap, ching han nhu polypeptit ¢ chta cac gbc 30-708
cua trinh ty axit amin dugc néu trong SEQ ID NO: 7 (tt hon 13), hodc polypeptit 6
chira cac géc 30-724 cua trinh ty axit amin dugc néu trong SEQ ID NO:36, hodc dang
két hop cua it nhat hai polypeptit khing nguyén HIV nay dugc phén lap, sau d6 duoc
ding d thic diy dap tng mién dich, va tt hon 1a dugc ding nhidu hon mot 1an. Tét
hon 13, t4 dugc duoc dung thém véi polypeptit khang nguyén HIV dugc phén 14p trong
su gy mién dich thiic déy.

Theo phuong an cu thé, dép img mién dich dugc mdi bang céch st dung bbn
khang nguyén HIV dugc mi hda trén vecto adenovirut, t5t hon 13 vecto rAd26, bdn
khang nguyén dugc ma hoa 1a: (i) protein vo HIV tbng hop c6 chita trinh ty axit amin
dugc néu trong SEQ ID NO: 18, (ii) polypeptit cé trinh ty axit amin dugc néu trong
SEQ ID NO: 5, (iii) polypeptit ¢6 trinh ty axit amin dugc néu trong SEQ ID NO: 28, va
(iv) polypeptit cé trinh ty axit amin dugc néu trong SEQ ID NO: 29. MB&i trong bén
khang nguyén nay c6 thé duoc ma hoa trén vecto adenovirut riéng rg, t5t hon 14 vecto
rAd26, duoc ding ¢ lidu luong tdng cong bang khoang 1, 2, 3, 4, 5, 6, 7, 8, 9, hodc 10
x101° hat virut (vp), vi du nhu khoang 5x10'° vp (d6i véi tit ca céc vecto cing nhau).
Cac vecto ¢6 thé duoc tron so bd, vi du nhu & ti 16 1:1:1:1. Viée ding dé mdi c6 thé
duoc 13p lai sau khi ding d& mdi 14n ddu, vi du nhu ¢'8, 9, 10, 11, 12, 13, 14, 15 hoic
16 tudn sau khi ding d& mdi 14n dau. Theo phuong 4n ndy, dép ung mién dich duge
thiic day bang cch sir dung cling vacxin vecto adenovirut ding d& mdi cuing v&i protein
gp140 Env HIV dugc phan 14p, vi du nhu protein gp140 nhanh C (c6 chita cac gbc 30-
708 cla trinh tu axit amin dugc néu trong SEQ ID NO: 7), hodc protein gpl140 kham
(c6 chita cac gbe 30-724 cua trinh ty axit amin dugc néu trong SEQ ID NO:36), hogc
protein gp140 nhanh C va protein gp140 kham, & liéu luong tdng cong bang khoang 50-
300pug protein, vi du nhu 50, 100, 150, 200, 250, hodc 300 microgam, hodc lugng bét
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ky & gitta chung, cta protein gp140 kham, hodc vi du nhu 50, 100, 150, 200, 250, hodc
300 microgam, hoic luong bat ky & gitta, ctia dang két hop protein gp140 nhanh C va
protein gp140 kham (vi dy nhu & ti 1€ 1:1, dugc trdn véi nhau hodc dugce dung riéng re).
Tét hon 14 protein gp140 duge dung cing v6i td dugce, vi du nhu nhém phosphat. Viéc
str dung adenovirut céng véi protein gp140 dé thic dAy dap tmg mién dich c6 thé dugc
thuc hién & khoang 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 hodc 30 tudn, hosic &
thoi didm bat ky gitta d6, sau khi ding dé mdi 1dn diu. Viée ding dé thic ddy c6 thé
duoc 13p lai, vi du nhu & khoang 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53 hodc 54
tuln, hodc thoi diém bat ky gitta do, sau khi dung dé mdi 1dn dAu. T4t ca c4c 1an ding
theo phuong 4n nay t6t hon 1a duge thuc hién qua dudng trong co.

Phuong 4n thuc hién sang ché

Phuong 4n 1 1a axit nucleic ma hoé protein vo HIV tdng hop c6 chira trinh ty
axit amin dugc néu trong SEQ ID NO: 8, hodc SEQ ID NO: 8 c6 mot hodc nhiéu dot
bién duoc chon tir nhém gdm c6 (i) I529P, (i) K480E, va (iii) t& hop cac dot bién
EK479-480RRRR, I529P, A471C va T575C.

Phuong 4n 2 12 axit nucleic theo phuong an 1, trong d6 protein vo HIV tdng hop
con chita trinh tu tin hidu, vi du trinh tu tin hiéu ¢6 chira trinh ty axit amin dugc chon
tir nhém gdm ¢6 cac SEQ ID NO:9 dén 12, tot hon 12 SEQ ID NO: 9.

Phuong 4n 3 12 axit nucleic theo phuong 4n 1 hodc 2, trong d6 protein vo6 HIV
t6ng hop con chira viing xuyén mang, vi du viing xuyén mang c trinh ty axit amin duge
néu trong SEQ ID NO: 13, t6t hon 14 protein vé HIV tbng hop con chira SEQ ID NO:37
duoc dung hop véi dau tan cling C ctia SEQ ID NO:8 va dau tan cing N clia ving xuyén
mang.

Phuong 4n 4 12 axit nucleic theo phuong 4n 3, trong d6 protein vo HIV tbng hop
con chira manh ciia ving té bao cht, t6t hon 12 manh cta ving té bao chat c6 chtta trinh
tu axit amin dugc néu trong SEQ ID NO: 14, hodc cac gbc axit amin 1-4 ctia chung (tirc
13, NRVR). |

Phuong 4n 5 la axit nucleic theo phuong an bét k¥ trong sd cic phuong an tir 1
dén 4 néu trén, trong d6 protein vo HIV téng hgp c6 chira trinh tu axit amin dugc néu
trong SEQ ID NO: 18.

Phuong 4n 6 12 axit nucleic theo phuong 4n 1 hodc 2, trong d6 protein vo HIV
tdng hop (a) con chira viing trime hod dugc chon tir nhém gbm c6 GCN4, fibritin (mién
foldon), vi du ving trime hoa ¢4 trinh ty axit amin dugc néu trong SEQ ID NO: 15 hodc
SEQ ID NO:16, t6t hon 13 SEQ ID NO: 15, hodc (b) ¢6 chira SEQ ID NO:8 véi td hop
céc dot bién: EK479-480RRRR, I529P, A471C va T575C.
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Phuong 4n 7 13 axit nucleic theo phuong 4n 6, trong d6 protein vo HIV tong hop
¢6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 19.

Phuong 4n 8 13 axit nucleic theo phuong 4n 5, trong d6 protein vé HIV tong hop
gbm ¢4 trinh ty axit amin duoc néu trong SEQ ID NO: 18.

Phuong 4n 9 13 axit nucleic theo phwong 4n 7, trong d6 protein vo HIV tdng hop
gdm c6 trinh ty axit amin duoc néu trong SEQ ID NO: 19.

Phuong 4n 10 1a vecto ¢6 chia axit nucleic theo phuong an bét ky trong s céc
phwong 4n tir 1 dén 9, trong d6 axit nucleic dugc lién két c6 didu khién véi trinh tu khoi
dong.

Phuong 4n 11 13 vecto theo phuong 4n 10 13 vecto virut, tt hon 13 vecto
adenovirut, va tét hon nita 12 vecto adenovirut 26.

Phuong 4n 12 13 t& bao dugc phan 14p c6 chita vecto theo phuong dn 10 hogc
phuong an 11.

Phuong 4n 13 14 ché phim c6 chira lugng hitu hisu d gay dép Uing mién dich
cta vecto theo phuong 4n 10 hodc diém 11, va chit mang.

Phuong 4n 14 12 vacxin két hop, c6 chira ché phim th nhét c6 chira lugng hitu
hiéu dé gdy dap ung mién dich cua vecto adenovirut, tdt hon 13 vecto adenovirut 26, ma
ho4 protein vo HIV tdng hop ¢6 trinh ty axit amin dugc néu trong SEQ ID NO: 18, ché
phdm thir hai ¢6 chira lugng hitu hidu dé gay dap ing mién dich clia vecto adenovirut
thir hai, t5t hon 14 vecto adenovirut 26 tht hai, ma ho4 polypeptit khang nguyén HIV
¢6 chira trinh ty axit amin dugce néu trong SEQ ID NO: 5, va tuy y it nhét mot ché phdm
b sung c6 chira lugng hitu hiu dé gay dap ing mién dich cua it nhét mét vecto dugc
chon tir nthém gdm c6 vecto ma hod polypeptit khang nguyén c6 trinh ty axit amin duoc
chon tir nhém gdm c6 cac SEQ ID NO: 1-4, 28 va 29, va polypeptit khang nguyén HIV
dugc phan 1ap c6 chita cac gbe 30-708 cla trinh tu axit amin dugc néu trong SEQ ID
NO: 7, hodc cac géc 30-724 cua trinh tu axit amin dugc néu trong SEQ ID NO: 36,
trong d6 ché phim tha nhit, ché phim tht hai va ché phdm bd sung c6 mit trong ciing
ché phém hodc trong mdt hodc nhiéu ché phém khac nhau.

Phuong 4n 15 13 phuwong phép gay ra dép ting mién dich chéng lai virut gy suy
giam mién dich & ngudi (HIV) & d6i twong can ching, phuong phép ndy c6 chira budce
dung cho dbi tuong ché phdm theo phuong 4n 13 hoic vacxin két hop theo phuong 4n
14.

Phuong 4n 16 1 ché phdm theo phuong 4n 13 hoic vacxin két hop theo phwong
4n 14, c6 chira vecto adenovirut, t5t hon 14 vecto adenovirut 26, ma ho4 protein vo HIV
téng hop c6 chira trinh tu axit amin duge néu trong SEQ ID NO:18, vecto adenovirut

thi hai, tot hon 1a vecto adenovirut 26, ma hoa polypeptit khang nguyén HIV c6 chira
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trinh tu axit amin dugc néu trong SEQ ID NO: 5, mdt hodc nhiéu vecto adenovirut bd
sung mi hoa mdt hozc nhiéu polypeptit khang nguyén bb sung c6 chia trinh ty axit
amin duge chon tir nhém gdm c6 cac SEQ ID NO: 1-4, 28 va 29, va polypeptit khang
nguyén HIV duoc phan 1ap c¢6 chira cac gbe 30-708 cua trinh ty axit amin dugc néu
trong SEQ ID NO: 7 hodc céac géc 30-724 cua SEQ ID NO: 36, dé su dung trong viéc
gay ra dép tmg mién dich chdng lai virut gdy suy gidm mién dich & ngudi (HIV).

Phuong 4n 17 13 protein vo HIV tdng hop c6 chira trinh ty axit amin dugc néu
trong SEQ ID NO: 8 hoic SEQ ID NO: 8 ¢6 mét hodc nhiéu dt bién duge chon tir
nhém gdm c6 (i) I529P, (i) K480E, va (iii) t& hop cic dot bién EK479-480RRRR,
[529P, A471C va T575C.

Phuong 4n 18 13 protein vo HIV téng hop theo phuong 4n 17, ¢6 chira trinh tu
axit amin dugc néu trong SEQ ID NO: 8 véi td hop céc dot bién EK479-480RRRR,
I529P, A471C va T575C, hodc cac géc 30-704 cua trinh tu axit amin trong SEQ ID NO:
18 hoic céc gbc 30-686 ctia SEQ ID NO: 19.

Phuong an 19 1a ché phém theo phuong an 13, con chira mot hodc nhiéu vecto
biéu hién bd sung ma hoa mdt hodc nhiéu polypepit khédng nguyén HIV bd sung, va/hoic
mdt hodc nhiéu polypeptit khang nguyén HIV dugc phén 14p.

Phuong 4n 20 1 ché pham theo phuong én 13 c6 chtra vecto adenovirut, t6t hon
1 vecto adenovirut 26, ma hod protein vo HIV téng hop gbm c6 trinh ty axit amin dugc
néu trong SEQ ID NO: 18.

Phuong 4n 21 13 ché phim theo phuong 4n 20 con chira vecto adenovirut thi hai,
t8t hon 1a vecto adenovirut 26, ma hoa polypeptit khang nguyén HIV c¢6 chia trinh tu
axit amin dugc néu trong SEQ ID NO: 5, va tiry y mot hodc nhiéu vecto adenovirut bd
sung, t6t hon 13 vecto adenovirut 26, ma hod mot hodc nhiu polypepit khang nguyén
HIV b sung c6 chua trinh ty axit amin ctia cac SEQ ID NO: 1-4, 28 va 29.

Phuong an 22 1a phuong phép tao ra dap Ung mién dich chdng lai virut gay suy
giam mién dich & ngudi (HIV) & d6i trong can ching, phuong phap nay c6 chira budc
dung cho dbi twong ché phim theo phuong 4n bét ky trong sd cac phuong 4n 19, 20,
hoac 21.

Phuong én 23 1a phuong phép san xuét ché phém hodic vacxin két hop, c6 chia
bude két hop vecto theo phuong 4n 10 hodc phuong an 11 véi chét mang, va tily y mot
hodc nhidu vecto bd sung ma hod mdt hogc nhidu polypepit khdng nguyén HIV b sung
va/hodc mdt hodc nhiéu polypeptit khang nguyén HIV dugc phan 14p trong mét hodc
nhiéu ché phdm, cing véi chit mang.

Phuong 4n 24 13 vacxin két hop dé gay ra dép tng mién dich chéng lai virut gay

suy giam mién dich & ngudi (HIV) & d6i tuong, c6 chira:
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(i) ché phim thtr nhét ¢6 chira lugng hitu hidu dé gy dap tmg mién dich cta
vecto biéu hién ma hoa protein vo HIV téng hop cé chira trinh ty axit amin dugc néu
trong SEQ ID NO: 8 hodc SEQ ID NO: 8 c6 mot hodc nhiéu dot bién duge chon tir
nhém gdm c6 (i) 1529P, (ii) K480E, va (iii) t6 hop cac dot bién EK479-480RRRR,
1529P, A471C va T575C, va chit mang; va

(i)  ché phAm thi hai c6 chira lugng hitu hidu dé gay d4p ing mién dich cua
polypeptit khang nguyén HIV duoc phén 1ap va chét mang,

trong d6 mot trong s& ché phim thir nhat va ché phim thtr hai 1a d& mdi sy mién
dich va ché phim kia 12 dé thuc ddy sy mién dich, va

trong d6 vacxin két hop tiy ¥ con chira luong hitu hiéu dé gay dap tmg mién
dich cla mét hodc nhiéu vecto biéu hién bd sung mi hoa mdt hodc nhiéu polypepit
khang nguyén HIV bd sung, va mot hodc nhiu vecto biéu hién bd sung nay dugc bao
gdm trong ché phim thi nhét hosc ché phdm tht hai hodic mét hoic nhiéu ché pham bd
sung dugc st dung cing v6i ché phim thir nhét hoic ché phdm thir hai.

Phuong 4n 25 13 vacxin két hop theo phuong 4n 24, trong d6 ché phdm th nhét
¢6 chita vecto adenovirut, t5t hon 13 vecto adenovirut 26, ma hoé protein vo HIV téng
hop ¢6 chita trinh ty axit amin dugc néu trong SEQ ID NO: 18; polypeptit khang nguyén
HIV dugc phan 14p c6 chira cac gde 30-708 cua trinh ty axit amin duge néu trong SEQ
ID NO: 7, hoiic cac gbc 30-724 ciia SEQ ID NO: 36; va mdt hodc nhiéu vecto biéu hién
bd sung la vecto adenovirut, tdt hon 13 vecto adenovirut 26, ma hod mdt hodc nhiéu
polypepit khang nguyén HIV bd sung ¢6 chira trinh ty axit amin dugc chon tir nhém
gbm c6 cac SEQ ID NO: 1-5, 28 va 29.

Phuong 4n 26 13 phuong phap gy ra d4p tmg mién dich chéng lai virut gay suy
giam mién dich & ngudi (HIV) & d6i twong cin chiing, phuong phap ndy c6 chira budc:

(1) cho déi tuong str dung ché phim thit nht c6 chira lugng hitu hiéu dé gay
dap tmg mién dich ctia vecto biéu hién ma hoa protein vé HIV tdng hop c6 chia trinh
ty axit amin dugc néu trong SEQ ID NO: 8 hodc SEQ ID NO: 8 c6 mot hodc nhiéu dot
bién dugc chon tir nhém gdm c6 (i) I529P, (ii) K480E, va (iii) td hop cic dot bién
EK479-480RRRR, I529P, A471C v T575C, va chit mang;

(i)  cho déi tuong sit dung ché phim thir hai c6 chira lugng hitu higu dé gy
dap tmg mién dich ctia polypeptit khang nguyén HIV dugc phan 1ap va chét mang; va

(iii) tiy ¥, cho dbi twong st dung luong hitu hiéu dé gay dap tmg mién dich
ctia mdt hodc nhidu vecto bidu hién bd sung ma hod mot hodc nhidu polypeptit khéng
nguyén HIV bd sung,

trong d6 cac bude (i) va (ii) duge thyc hién theo trinh tur bét ky, véi mot trong s6

céc bude 1a @& mdi dap tng mién dich va budc kia dé thic day dap Ging mién dich, va
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t6t hon 13, luong hitu hidu, tiy chon cia mdt hodc nhidu vecto biéu hién bd sung duge
ding cung v&i ché phim tht nhét.

Phuong 4n 27 13 phuong phép theo phuong 4n 26, trong do ché phim tht nhét
¢6 chita vecto adenovirut, t6t hon 1a vecto adenovirut 26, ma hod protein vo HIV téng
hop c6 trinh tu axit amin dugc néu trong SEQ ID NO: 18 va vecto adenovirut thr hai,
t6t hon 13 vecto adenovirut 26, ma hoa polypeptit khang nguyén HIV c6 chua trinh tu
axit amin dugc néu trong SEQ ID NO: 5; ché phdm tht hai c6 chta polypeptit khang
nguyén HIV duoc phén 18p co6 cac gbc 30-708 clia trinh ty axit amin dugc néu trong
SEQ ID NO: 7, hoic c4c gbe 30-724 ciia SEQ ID NO: 36; va mdt hodc nhiéu vecto biéu
hién bd sung tiy chon 1a vecto adenovirut, tdt hon 14 vecto adenovirut 26, ma hod mot
hoic nhiéu polypepit khang nguyén HIV bd sung c6 chira trinh ty axit amin dugc chon
tr nhom gém c6 cac SEQ ID NO: 28 va 29; trong do ché phém thr nhat dugc cho ddi
tuong su dung, tiy y cing v6i mot hodc nhidu vecto bidu hién bd sung, mot hodc nhiéu
1An mdi mi2n dich, va ché phém tht hai dugc cho dbi tuong sir dung mot hodc nhidu
14n dé thuc ddy mién dich.

Phuong 4n 28 13 protein vo HIV tdng hop gdm c6 trinh ty axit amin dugc néu
trong SEQ ID NO: 18 hodc SEQ ID NO: 19, ¢6 hodc khong c6 trinh ty tin hiéu.

Phuong 4n 29 13 vacxin két hop c6 chita mdt hodc nhidu vecto cling v6i nhau ¢6
chtra trinh tu axit nucleic ma hoa (i) protein vo HIV tdng hop thit nhét ¢ chira trinh ty
axit amin duoc néu trong SEQ ID NO: 8 va (ii) protein vo HIV thit hai c6 chura trinh ty
axit amin duoc néu trong SEQ ID NO: 5.

Phuong 4n 30 1a vacxin két hop theo phuong 4n 29, trong d6 protein vo HIV
tbng hop thir nhét ¢6 chira trinh ti axit amin dugc néu trong SEQ ID NO: 18.

Phuong an 31 14 vacxin két hop c6 chira cic thanh phan sau day:

(i) vecto Ad26 ma ho4 protein vo HIV tbng hop gdm c6 trinh ty axit amin dugc
néu trong SEQ ID NO: 18; va

(ii) vecto Ad26 ma hod protein vo HIV gbm c6 trinh ty axit amin dugc néu trong
SEQ ID NO: 5.

Phuongén32lévacxhlkéthqptheophuongén31,cbnchﬁacécthénhphénsau
day:

(iii) vecto Ad26 ma hoa khang nguyén HIV gdm ¢6 trinh ty axit amin dugc néu
trong SEQ ID NO: 28.

Phuong 4n 33 12 vacxin két hop theo phuong 4n 31 hodc 32, con chita céc thanh
phan sau day:

(iv) vecto Ad26 ma hoé khang nguyén HIV gdm ¢6 trinh ty axit amin dugc néu
trong SEQ ID NO: 29.
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Phuong an 34 1a vacxin két hop theo phuong 4n bét ky trong sd c4c phuong 4n
tir 31 dén 33, con chira cac thanh phan sau day:

(v) polypeptit khang nguyén HIV dugc phéan 1ap c6 cac gbc 30-708 cua trinh ty
axit amin dugc néu trong SEQ ID NO: 7, hodc cac géc 30-724 cua trinh ty axit amin
duge néu trong SEQ ID NO: 36, tuy y con chira ta duoc.

Phuong 4n 35 1a phuong phap gy ra dap tmg mién dich chéng lai virut gdy suy
giam mién dich & ngudi (HIV) & d6i twong nguoi can ching, phuong phap nay c6 chira
budec:

(a) cho dbi twong st dung: (i) vecto rAd26 ma hoa protein vo HIV tdng hop ¢6
chira trinh tur axit amin dugc néu trong SEQ ID NO: 18; (ii) vecto rAd26 ma hoéd khéng
nguyén cé chira trinh ty axit amin dugc néu trong SEQ ID NO: 5; (iii) vecto rAd26 ma
ho4 khang nguyén c6 chtta trinh ty axit amin dugc néu trong SEQ ID NO: 28; va (iv)
vecto rAd26 mi hod khang nguyén c6 chira trinh ty axit amin dugc néu trong SEQ ID
NO: 29; tét hon 13 trong d6 cac vecto rAd26 dugc dung & ti 1¢ khoang 1:1:1:1 & lidu
luong téng cong bang khoang 1-10x10° hat virut (vp), vi du nhu 5x10'° vp;

(b) ldp lai budc (a) & khoang 10-14 tuln, vi du nhu & 12 tudn sau budc (a);

(¢) cho dbi twong str dung: (i) vecto rAd26 ma hoa protein vo HIV tbng hop ¢6
chia trinh tu axit amin dugc néu trong SEQ ID NO: 18; (ii) vecto rAd26 ma hod khang
nguyén c6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 5; (iii) vecto rAd26 ma
ho4 khang nguyén c6 chira trinh tu axit amin duge néu trong SEQ ID NO: 28; (iv) vecto
rAd26 mi hoa khang nguyén c6 chua trinh ty axit amin duge néu trong SEQ ID NO:
29; (v) protein gp140 HIV duge phan 18p c6 trinh tu cla cac axit amin 30-708 cia SEQ
ID NO: 7; va (vi) t& dugc nhdm phosphat; tdt hon 14 trong d6 cac vecto rAd26 dugc
dung o ti 1€ khoang 1:1:1:1 & lidu luong téng cong biang khoang 1-10x10'° hat virut
(vp), vi du nhu 5x10'° vp va trong d6 protein gp140 HIV dugc phan 18p duge dung ¢
liéu luong bang khoang 50-300 microgam, vi du nhu 250 microgam; & khoang 20-28
tuln, vi du nhu & 24 tuln sau budc (a); va

(d) 1ap lai budc (c) & khoang 42-54 tudn, vi du nhu & 48 tuan sau budc (a);

Phuong 4n 36 13 phuong phap gy ra dap Ung mién dich chéng lai virut gay suy
giam mién dich & ngudi (HIV) & ddi twgng ngudi cin ching, phuong phap nay ¢ chira
budec:

(a) cho dbi tuong st dung: (i) vecto rAd26 ma hod protein vo HIV tdng hop c6
chtta trinh tu axit amin duoc néu trong SEQ ID NO: 18; (ii) vecto rAd26 mé hod khang
nguyén c6 chira trinh ty axit amin duge néu trong SEQ ID NO: 5; (iii) vecto rAd26 ma
ho4 khang nguyén cé chira trinh ty axit amin dugc néu trong SEQ ID NO: 28; va (iv)
vecto rAd26 ma hod khidng nguyén c6 chua trinh ty axit amin dugc néu trong SEQ ID
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NO: 29; tét hon 13 trong d6 céc vecto rAd26 dugc dung & ti 1& khoang 1:1:1:1 & lidu
luong tdng cong bang khoang 1-10x10° hat virut (vp), vi du nhu 5x10'° vp;

(b) lap lai bu6c (a) & khoang 10-14 tudn, vi du nhu & 12 tudn sau bude (a);

(c) cho ddi tugng sir dung: (i) vecto rAd26 ma hoa protein vo HIV tdng hop c6
chua trinh tu axit amin dugc néu trong SEQ ID NO: 18; (ii) vecto rAd26 ma hoéd khang
nguyén c6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 5; (iii) vecto rAd26 ma
ho4 kh4ng nguyén cé chira trinh ty axit amin dugc néu trong SEQ ID NO: 28; (iv) vecto
rAd26 mi ho4 khang nguyén cé chira trinh ty axit amin dugc néu trong SEQ ID NO:
29; (v) protein gp140 HIV dugc phén 1dp c6 trinh tu cla c4c axit amin 30-708 ctia SEQ
ID NO: 7; (vi) protein gp140 HIV dugc phén 18p c0 trinh tu cla céc axit amin 30-724
cta SEQ ID NO: 36; va (vii) t& dugc nhdm phosphat; t5t hon 13 trong d6 cic vecto
rAd26 dugc dung & ti 16 khoang 1:1:1:1 & lidu lugng téng cong bing khoang 1-10x10°
hat virut (vp), vi du nhu 5x10'° vp va trong d6 protein gp140 HIV duoc phan 14p dugc
dung 6 ti 18 bang khoang 1:1 & liéu lugng tbng cong bang khoang 50-300 microgam, vi
du nhu 250 microgam; & khoang 20-28 tudn, vi du nhu & 24 tudn sau budc (a); va

(d) 1&p lai budce (c) ¢ khoang 42-54 tudn, vi du nhu & 48 tudn sau bude (a);

Vi du thwe hién sang ché
Vi du 1: Thiét ké cta trinh tu khang nguyén vé HIV

Mot vai trinh ty khang nguyén vo HIV dugce thiét ké c6 do tuong tu trinh tu so
véi khang nguyén HIV kham mos2Env (SEQ ID NO: 6; cling dugc mo ta trude day
trong WO 2010/059732). Céc trinh ty lién két mang, dugc thiét ké méi, dugc dya trén
(su két hop cta) céc trinh tw kiéu dai tw nhién diy du tir protein vo HIV, hodc thé kham
cua trinh tw mos2Env va trinh tu protein vo HIV kiéu dai. Ngoai trinh ty protein vo
chidu dai ddy du (xem FIG. 1A), c4c trinh tu c6 phin cit cut dAu tan cling C clia ving
t& bao chit cling dugc thiét ké (xem, vi du nhu, FIG. 1C). Ciing xem vi du nhu, Schiernle
et al., PNAS 1997; Abrahamyan et al., J Virol 2005); Edwards et al., J. Virology, 2002,
76:2683-2691. Cac bién thé hoa tan ciing dugc diéu ché bing phan cit cut dAu tan cling
C trude vung xuyén mang (TM), dugc thay thé bang ving trime ho4, nhu ving trime
ho4 GCN4 (xem, vi du nhu, FIG. 1B). C4c bién thé hoa tan ndy dugc bién ddi thém
thanh bién thé chudi don 1¢ bing sw dot bién cua vi tri phan cét furin, do d6 tc ché viée
xur ly clia ving ngoai bao ctia protein vo thanh cac don vi con gpl120 va gp4l.

Trong sb tAt ca céc cAu tric dugc tao ra va duoc thir nghiém, céc cAu trac dua
trén C4 ¢6 tinh chét tdi vu nhét, vi du nhu, kha ning san XUét, su gép nép, kha nang gay
mién dich, v.v. tot va chung dugc chon cho céc nghién cliru tiép theo. Bién thé hoa tan
clia cdu trac C4 c6 ving trime hod GCN4 thay cho ving xuyén mang (sC4, FIG. 1B),
va bién thé ¢6 chita manh c¢6 7 axit amin cia ving té bao chét (C4D7, FIG. 1C) cling

-38-



33766

duoc tao ra va duoc thir nghiém trong cc nghién ctru tiép theo. Trinh tu axit amin ctia
C4, sC4, va C4D7 1an luot duge thé hién trong cac SEQ ID NO: 17, 19, va 18. Céc trinh
tw ma hoa cac protein nay 14n luot dugc thé hién trong cac SEQ ID NO: 25, 27, va 26.
Céu tric C1 ¢4 trinh tw viing ngoai bao dua trén trinh tu mos2Env (SEQ ID NO: 6).
Bién thé hoa tan ctia cdu tric C1 ¢6 ving trime hoA GCN4 thay cho viing xuyén mang
(sC1), va bién thé c6 chira méanh c6 7 axit amin cua ving té bao chét (C1D7), tuong tu
v6i sC4 va C4D7 nhu 14n luot duoc thé hién trén cac FIG. 1B va 1C, ciing duoc tao ra.
Céu trac C1 va bién thé cua né dwoc sir dung trong cc nghién ctru tiép theo nhim muc
dich so sanh, vi ching v& co ban dya trén trinh ty mos2Env trong tinh trang k¥ thuat.
Trinh ty axit amin cta C1, sC1 va C1D7 1an luot duge thé hién trong cac SEQ ID NO:
31, 30, va 32. Trinh tu axit nucleic ma hoé cac protein nay 14n luot duge thé hién trong
cac SEQ ID NO: 34, 33, va 35. Cac cAu tric khac dugc thi nghiém it t81 vu hon so véi
c4c cAu tric dua trén cdu tric C4, va khong duoc phat trién tiép.
Vi du 2: Su Biéu Hién Va Gip nép Cua Protein V6 HIV Téng Hop

Mtc d6 biéu hién, gép nép, va su biéu hién bé mit té bao cua protein vo HIV
téng hop duoc do.

Mitc Db Biéu Hién

Té bao HEK293F duoc chuyén nap tam thoi bing plasmit ma ho4 céc protein vo

HIV tbng hop hoa tan sC1 va sC4 nhu duoc mé ta trong Vi du 1. Mirc dd biéu hién cua
protein hoa tan dugc do trong dich ndi bé mit béng cach sir dung thdm tach Western
dinh lugng (QWB). K&t qua duoc thé hién trén FIG. 2. Mitc d6 bidu hién thip dbi véi
sC1 (ma v& co ban tuong ng véi mos2Env ¢b ving xuyén mang dugc bd sung) phu
hop véi nhén thirc gin day cta ching t6i vé mos2Env. Nhu di dugc chiing minh béi
két qua nay, bién thé sC4 theo séng ché thé hién muc d6 biéu hién cao hon dang ké so
v6i bién thé sC1 (dbi chimg).

Su Gip nép Protein

Su gép nép protein duoc thir nghiém bang cach do su lién két cia protein vé HIV
tdng hop hoa tan véi khang thé (MADb 17b) da biét 12 lién két v6i vi tri lién két dong thy
thé cta protein vo HIV, ma chi dugc bdc 16 ra sau sy lién két cua CD4, béng thr nghiém
hap thu mién dich lién két enzym (ELISA). Cu thé 13, lién két ctia sC4 dugc tinh ché
dugce thir nghiém vé su lién két véi MAD 17b ¢6 su lién két trude clia sC4 véi CD4, va
khong c6 su lién két trude cta sC4 v6i CD4. sC1 duge tinh ché duge sir dung lam dbi
chimg. Su lién két cia MADb 17b v6i sC4 ma khong c6 su lién két CD4 trudce véi protein
v0 12 d4u hiéu cua protein vo khong gip nép mot phan hodc duge khdi dong trude (tic
13, Env khong 6n dinh ma tuén theo hinh dang “md” khi khong ¢6 sy lién két CD4). Két
qué cua thir nghiém ELISA duoc thé hién trén FIG. 3A va FIG. 3B.
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Nhu thé hién trén FIG. 3B, sC4 thé hién sy lién két manh véi MAb 17b ¢6 su
lién két truée véi CD4, nhung khéng 6 su lién két ¢6 thé phat hién duoc véi MAD 17b
ma khong ¢6 sur lién két trude vi CD4. Nguoc lai, nhu duge thé hién trén FIG. 3A, sC1
thé hién su lién két yéu hon nhidu véi MAb 17 ca c6 va khong c6 su lién két trudce vai
CD4. Két qua nay goi ¥ ring sC4 ¢6 md hinh gép nép ding, khong c6 su bdc 16 ctia vi
trf lién két dong thu thé trude khi lién két CDA4.

Su gip nép protein cling dugc phan tich bing dién di gel polyacrylamit tw nhién
(PAGE) cuia sC1 va sC4 d& danh gia cAu tric bac bdn ciia cac bién thé protein hoa tan,
va su tao thanh cdu disulphua khong chinh x4c c6 thé c6 giita cic protome. Sau khi dién
di trén gel tu nhién, protein trong gel dwoc phat hién bang phan tich thAm tach Western.
Nhu dugc thé hién béi két qua trén FIG. 4, phan 16n sC4 ¢6 mit & trang thai trime, ma
13 cAu triic bac bdn ding.

Cuing v6i nhau, cac két qua ctia thi nghiém gip nép protein ching t ring protein
vo HIV tong hop hoa tan sC4 c6 bién dang gép nép mong mudn, dugc cai thién khi so
voi bién dang gép nép cta khang nguyén mos2Env hién nay (dugc thé hién boi sC1).

Su biéu hién bé mit té bao

Sy biéu hién bé mit té bao cua cac bién thé lién két mang cua protein vo HIV C1
(chidu dai ddy du), C4 (chiéu dai ddy da, xem FIG. 1A), C1D7, va C4D7 ciing duge
nghién ctru. Té bao HEK293T dugc chuyén nap tam thoi chi v6i plasmit ma hoa eGFP
(dbi chimg 4m, NC), hoic véi plasmit ma hod eGFP cling v&i cdu tric biéu hién ma hod
bién thé protein vo HIV. Hai ngay sau chuyén nap, té bao dugc dua di phan tich phan
loai t& bao dwoc hoat héa huynh quang (FACS) khi bdc 16 v6i modt vai khéng thé da
dong va khéng th don dong dinh huéng chdng lai gp120, va khang thé thi cép, va sau
d6 thir nghiém muc do bidu hién bé mit té bao ctia protein vo. Chit lugng clia bién thé
vo duge dénh gia bing céch x4c dinh mirc d6 bidu hién néi chung bing cach sir dung
khang thé da dong khang gp120, va bing cach dénh gia su lién két twong dbi cia cac
khéng thé trung hoa rong PG9 va PG16, ma phu thudc cAu tric bac bdn, va lién két wu
tién vdi trime vo duoc gép nép dung.

K&t qua cua thi nghiém biéu hién b& mit té bao dugc thé hién trén FIG. 5. Mirc
d6 biéu hién bé mit cua céc bién thé bi cét cut C1D7 va C4D7 nhu do dugc bang cach
stt dung khang thé khang gp120, 14 cao hon nhidu so v6i mirc d6 biéu hién bé mit cta
cac dbi tac chidu dai dé‘ly da cua chung, 14n luot 1a C1 va C4. bidu nay xac nhén r::ing
sy 1am khuyét 144 gbc tir diu tan cing carboxy ctia Env 1am ting mérc do biéu hién bé
mit cta vo. CAu tric C4 chidu dai ddy du theo sang ché cling thé hién su lién két PG9
va PG16 duoc cai thién khi so v6i C1 chidu dai diy du, goi ¥ ring trinh tu vé C4 dugc
gip nép thich hop (tic 13, trime) trén bé mit t& bio.
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K&t qua nay ciing chimg t6 ring bién thé C1D7, ma vé co ban 1a Mos2Env véi
ving xuyén mang dugc bd sung va 7 axit amin ctia ving t& bo chét, c6 thé dugc biéu
hién bé mat trén t& bao HEK293T. Piéu nay trdi nguoc véi cdu tric hoa tan &
Ad26.mos2Env, ma khong thé dugc biéu hién & mic d6 cb thé phét hién dugc trén bé
mit khi dugc chuyén nap vao té bao A549. Tuy nhién, su lién két tuong dbi véi PG9 va
PG16 vira du d& c6 thé phat hién dugc & trén mic nén, goi y ring trinh ty vo C1D7
duoc gip nép kém va c6 kha ning 13 khong thé hién dudi dang trime nguyén ven trén
b& mit té bao.

Nhin chung, bién thé v C4D7 c6 bién dang lién két khang thé t6i wu nhét, véi
su biéu hién gp120 cao hon so v&i ddi tac C4 chidu dai ddy di clia n6, va véi su lién két
PG9 va PG16 tang 1én hon 15 1an khi so véi C1 va C1D7 (FIG. 5).

Vi du 3: P9 én dinh cua vecto ma hod trinh ty vo HIV

Coéng viéc trude d6 & phong thi nghiém cla ching t6i (khdng cong bd) chi ra
ring vecto adenovirut 26 (Ad26) ma hod trinh ty khang nguyén mos2Env cho thiy c6
t 16 VP/IU tuong dbi cao (chi ra chét luong thip cia mé san phdm adenovirut) va hon
nita c4c vecto nay thé hién vén dé v& do on dinh. Theo do, didu quan trong 1a phai thu
nghiém d6 on dinh ctia céc cAu tric protein vé HIV tdng hop theo sang ché trén nén
adenovirut.

Vecto Ad26 tai td hop (rAd26) ma ho4 trinh ty khdng nguyén HIV theo sang ché
C4, C4D7, va sC4 nhu dugc mo ta & trén trong Vi du 1 dugc tao ra trong té bao PER.C6
(14n luot dugc @& cap dén dudi dang “rAd26.C4”, “rAd26.C4D7”, va “rAd26.sC4”).
Dong (mang) vecto dugc chon lya va mé rdng quy mo d8 tao ra cac mé nghién ctru. T6i
da 13 5 dong (mang) virut duge mé réng quy md dén dinh dang T25 va dugce cdy truyén
theo day cho 10 14n cy truyén & dinh dang T25 (cac 14n cAy truyén 1-3 13 c4c bude
chuyén nap va tinh ché mang, sau d6 1a 10 14n cdy truyén & dinh dang T25, dén dén
téng cong 13 1an ciy truyén). Do 6n dinh di truyén duoc danh gia & 1an cdy truyén virut
sb (vpn) 3, 5, 10 va 13 bang thir nghiém PCR bing gen chuyén E1, sau d6 13 x4c dinh
trinh tu & vpn 13. Két qua dugc thé hién trén FIG. 6.

Vecto rAd26 ma hoa C4 (rAd26.C4) chidu dai ddy du cho thiy céc dic diém phat
trién kém, nhu x4c dinh duoc bing vide khong c¢6 tic dung gay bénh té bao (CPE) day
du trong 2-3 ngdy; su khong én dinh di truyén, nhu duge x4c dinh bing su khuyét ving
bang gen chuyén E1; hoic dang két hop cta ching (FIG. 6). Do dic diém phét trién
kém va su khong 6n dinh di truyén quan sat duoc, vecto ma hoa C4 chidu dai ddy da
nay khong duoc theo dudi thém.

Nguoc lai, d6i véi vecto rAd26 mad hod C4D7 (rAd26.C4D7) va sC4
(rAd26.sC4), tht ca cac mang dugc nhan gidng vin bn dinh v& mit di truyén trong qua
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trinh thi nghiém (FIG. 6). Do d6, c4c cAu tric sC4 va C4D7 méi t6t hon so v6i cdu tric
mos2Env ban dau v& d6 6n dinh trong nén vecto adenovirut. Thir nghiém do bn dinh di
truyén 1én dén vpn 13 bidu thi sw nhan giéng vuot xa mot vai 14n cAy truyén so véi dugc
str dung trong su didu ché quy mo cong nghiép ctia vecto.

Vi du 4: Sy biéu hién va tinh khéng nguyén in vivo cla trinh ty vo HIV trong vecto
adenovirut

Su biéu hién va tinh khang nguyén cia rAd26.C4D7 va rAd26.sC4 dugc danh
gié riéng & hodc két hop vdi vecto Ad26 tai td hop ma hod mos1Env (SEQ ID NO: 5)
(sau day goi 1a “rAd26.mos1Env”) trong té bao A549 duoc tai nap vecto (dong té bao
ngudi) in vitro (dit liéu khong duge thé hién). Phén tich dém té bao ching minh ring
tat ca cac khang nguyén duoc bidu hién trong mdi trudong nudi cly té bao dugc tai nap
v6&i 2x10* hat virut (vp) cua khang nguyén vo don 1é 1am dbi chiing, hodc véi 1x10* vp
cua 2 khang nguyén Env két hop bang cach tai nap adenovirut. TAt ca céc tai nap chira
thém lidu don (1x10* vp) cla vecto adenovirut md hod moslGagPol
(“rAd26.mos1GagPol”) va mos2GagPol (“rAd26.mos2GagPol”) (Barouch et al, Nat
Med 2010, 16:319-323), sao cho vecto két hop dugc danh gia thé hién cung ti I¢ tuong
dbi ctia cac vecto adenovirut khac nhau khi du dinh dé st dung tién 1am sang va lam
sang. Tt hon 13, vecto ma hoa protein vo HIV tdng hop theo séng ché duoc két hop
v6i vecto ma hod khang nguyén mos1GagPol va khang nguyén mos2GagPol dé sir dung
lam sang.

Su két hop ctia rAd26.mos1Env va rAd26.C4D7 dat duoc muc do phi tbi da ctia
epitop dugc danh gid nhu duoc xé4c dinh bing sy lién két khang thé don dong. Cu thé
13, su boc 16 cua epitop PG16, dugc gbp phan béi sy bién ddi véi Ad26.C4D7 hira hen
d6i véi viée st dung vacxin vi PG16 biéu thi khang thé don dong trung hoa rong nhan
dién ving vong V1/V2 cta Env HIV-1 (Walker et al, Science. 2009). Do do, protein vo
HIV tbng hop theo sang ché c¢6 ngudn gbc tir trinh tu C4 1am téng d rong cua dap tng
mién dich chéng lai protein vé HIV khi so véi dap ing mién dich dugc tao ra chi boi
mos1Env. Khang thé dugc kich thich bsi béc xin dinh huéng vé phia viing protein vd
da duoc thé hién 13 twong quan véi su bao vé khoi sy nhiém HIV-1 trong nghién ciru
RV144 (Haynes et al, N Engl J Med. 2012), va do d6 protein vo HIV tbng hop theo
séng ché 1a ung vién htra hen dé bao gém trong ché d6 tri liéu vacxin HIV.

Vi du 5: Kha ning gay mién dich cua vecto ma hoa protein vo HIV tdng hop

Trinh tu protein vé HIV tdng hop theo séng ché trong nén vecto Ad26 dugc thir

nghiém & thé dé x4c dinh xem ligu cic cdu triic ndy c6 phai 12 phuong 4n gdy mién dich

thay thé dbi v6i clu tric rAd26.mos2Env hay khong.
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Kha ning giy mién dich cla vecto adenovirut md hod moslEnv
(rAd26.mos1Env; SEQ ID NO: 5) dugc thttr nghi€ém mot minh, va két hop véi vecto
adenovirut ma hod protein vo HIV tdng hop theo sang ché (rAd26.C4D7 va rAd26.5C4;
¢6 chira SEQ ID NO: 8, cu thé 14n luot 1a cac SEQ ID NO: 18 va 19). Trong tit ca céc
truong hop, vecto adenovirut 26 ma hod khang nguyén mos1GagPol va khang nguyén
mos2GagPol (14n luot 13 rAd26.mos1GagPol [SEQ ID NO: 28] va rAd26.mos2GagPol
[SEQ ID NO: 29]) ciing duoc dung. Cu thé hon 13, kha ning gdy mién dich cia mot
minh rAd26.mos1Env (vacxin ba thanh phan: rAd26.mos1GagPol, rAd26.mos2GagPol
va rAd26.mos1Env) dugc so véi kha ning gay mién dich clia rAd26.mos1Env & dang
két hop v6i mot trong sb rAd26.C4D7 hodc rAd26.sC4 (vacxin bén thanh phin: ding
rAd26.mos1GagPol, rAd26.mos2GagPol, rAd26.mos1Env va rAd26.C4D7; hodc dung
rAd26.mos1GagPol, rAd26.mos2GagPol, rAd26.mos1Env va rAd26.sC4). Viéc so
sanh ndy cua vacxin ba thanh pha‘in, ma thiéu vecto bit ky ma hod protein vé HIV tbng
hop theo séng ché, v6i vacxin bdn thanh phin, ma chita vecto mi hod protein vo HIV
téng hop theo sang ché, cho phép xac dinh xem lidu protein vo HIV cla sdng ché ¢6
g6p phin vao d6 rong clia sw bao vé hay khong.

Viéc dung dugc thuc hién trong ché d6 tri liéu vacxin, trong d6 céc vecto Ad26
ndy duoc ding & cac tudn 0 va 6 1am mdi kép, va protein gp140 nhanh C (protein Env
gp140 ba thanh phan ¢6 SEQ ID NO: 7 ma khéng c6 trinh tu peptit tin higu gbm cac
gbe 1-29, ciing xem WO 2010/042942) vao c4c tudn 12 va 18 1am su thic ddy kép (xem
tai liéu vi du nhu Barouch et al, 2015, Science 349: 320-324). Bang 1 md ta ché do tri
liéu vacxin dugc st dung cho nghién ctru nay. rAd26. Empty dung dé chi vecto dbi
chiing thiéu gen bit kyy ma hoa trinh ty clia protein khang nguyén HIV. M53i nhém chira
sau con tho.

Bang 1: Ché d tri lidu vacxin dugc thir nghiém trong nghién ctru kha nang gay mién

dich ¢ tho
Nhém | GAy mién dich 1in thi nhét va gy mién | Giy mién dich ln thi ba va giy |[N=
dich Ian thit hai mién dich lan thi tu
vecto adeno Liéu lwgng| Liéu thic diy | Liéu Ta dwoc
(vp) lwgng protein |luwgng
tong cong (ug)
(vp)
1 rAd26.Mos1Env | 2,5x10° | 5x10% GP140 10 AdjuPhos | 6

rAd26.Mos1GagPol | 1,25x10'° (nhanh C) 250pg
rAd26.Mos2Gagpol | 1,25x10™°
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2 rAd26.Mos1Env | 1,25x10'° | 5x10° | GP140 | 10 | AdjuPhos | 6
rAd26.C4D7 1,25x10' (nhénh C) 250pg
rAd26.Mos1GagPol | 1,25x10'°
rAd26.Mos2Gagpol | 1,25x10°

3 rAd26.Mos1Env | 1,25x10'° | 5x10'° GP140 10 AdjuPhos | 6

rAd26.sC4 1,25x10'° (nhénh C) 250pg

rAd26.Mos1GagPol | 1,25x10!°

rAd26.Mos2Gagpol | 1,25x10'

doi rAd26.Empty 5x10° | 5x10'° | Khong cb 0 AdjuPhos | 6
ching 250pg

So sénh vacxin Ad26 ba thanh phén (thiéu khéng nguyén Env mdi theo sadng ché)
v6i vacxin Ad26 bdn thanh phan (ma c6 chira khang nguyén sC4 hoic C4D7 méi) cho
phép thir nghiém xem khang nguyén méi ¢ gép phan vao d6 rong cia sy bao vé hay
khong. Thir nghiém trung hoa dua trén té bio TZM-bl di dugc thiét 14p [ Montefiori
DC. Methods Mol Biol 2009,485:395-405; Sarzotti-Kelsoe M et al., J Immunol Methods
2014,409:131-146] dugc st dung dé& do hoat tinh 1am trung hoa clia céc ing vién vacxin.

Két qua dugc thé hién trén Fig. 7, va duoc phén tich vé mit thdng ké bing cach
str dung vacxin ba thanh phan (nhém 1 trong Bang 1) 1am nhém di chimg va so sanh
v&i mdi vacxin bdn thanh phan (c4c nhém 2 va 3 trong Bang 1).

Nhin chung, ¢6 ngudn gbc tir C4 méi (tic 13 ma hoa protein Env ¢ chira SEQ
ID NO: 8, 1a phuong 4an thay thé d6i v6i mos2Env) c6 kha ning gdy mién dich sau hai
lan gdy mién dich trong co ciing loai & thé.

Kha ning trung hoa ciia huyét thanh mién dich tho chdng lai pseudovirut Bac 1B
khéng c6 mit (dit 1iéu khong dugc thé hién), 1a diéu khong dugc mong doi khi da biét
rdng cac virut ndy 13 khé trung hoa hon.

Kha ning trung hoa pseudovirut cia huyét thanh mién dich thé chéng lai virut
Béc 1A nhénh B khong bi anh hudng bai sw bd sung clia cic thanh phan méi (dit liéu
khong duoc thé hién). Piéu ndy ching minh ring khang nguyén méi khéng gay trd ngai
bét loi t6i kha ning gdy mién dich cta khéng nguyén nhanh B hién tai cé madt trong
vacxin (mic di cac thanh phan méi dugc dinh huéng dén nhanh C, su can trd khéng
mong mubn nay c6 thé khong duoc loai trir theo cach tién nghiém trudc khi né dugc
thtr nghiém).
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Kha ning trung hda pseudovirut ctia huyét thanh mién dich tho chéng lai virut
Béc 1A nhanh C duoc ting cudng dang ké trong C4D7 méi cb bdn thanh phan chira
adeno (bén thanh phan, nhém 2), khi so v6i mét minh sy gy mién dich ba thanh phan
(chi ¢ mos1Env) (nhém 1) (Fig. 7 khung B). Ngoai ra, kha ndng trung hoa pseudovirut
ctia huyét thanh mi&n dich thd chéng lai virut Bac 1A nhénh C & tudn 8 dugc ting cudng
dang ké trong sC4 méi c6 bbn thanh phin chira adeno (bdn thanh phan, nhém 3), khi so
v6i su gy mién dich ba thanh phan (chi ¢6 mos1Env) mdt minh (nhém 1) (Fig. 7 khung
B).

Tém lai, céc cdu tric C4D7 va sC4 duge ma hoa trong Ad26 ¢ kha ning gay
mi&n dich va viéc bd sung chiing 1am mé rong kha ning lién két va trung hoa clia vacxin
ma ¢6 mos1Env (chu yéu nhanh B) 1am thanh phan Env dugc ma héa Ad26 duy nhét,
v6i cac chung nhanh C (Fig. 7B).
Vi du 6: Kha ning gy mién dich cua ché d6 tri liéu vacxin bao gdm vecto ma hoa
protein vo HIV tdng hop theo séng ché

Mot nghién ciu thd khic dénh gid sy két hop vecto bdn thanh phin
Ad26.Mos4 HIV (gdm c6 bbn vecto adenovirut: Ad26.Mos1GagPol [mi hoa SEQ ID
NO: 28], Ad26.Mos2GagPol [mi hoa SEQ ID NO: 29], Ad26.Mos1Env [ma hod SEQ
ID NO: 5] va Ad26.Mos2SEnv [tén goi “C4D7” nhu duoc ding & trén ciing dugc dé
cap dén dudi dang “Mos2S”; vecto ndy mi héa SEQ ID NO: 18 méi theo sang ché],
trong hdn hop 1:1:1:1 & liéu lugng tdng cdng 5x10° vp,) dugc ding trong co dudi dang
sy gdy mién dich mdi kép & tudn 0 va 6, & dang két hop véi su thic diy béng protein
Env HIV-1 tai t6 hop bing cach sir dung gp140 Nhanh C [c6 trinh ty gém cac gbc axit
amin 30-708 cta SEQ ID NO: 7], gp140 kham [c6 trinh tw gdm céc gdc axit amin 30-
724 ctia SEQ ID NO: 36], hoic su két hop cta gp140 Nhanh C va gp140 kham, & tudn
13 va 19. Viée thuc ddy bing protein niy dugc ding trong co & liéu luong tdng cong
bing 10 hodc 50 microgam cuia protein két hop véi 250 meg t4 duge nhom phosphat da
duoc tao ché phdm vio ngay giy mién dich.

Két qua chi ra ring tat ca céc ché do dugc thir nghiém c6 kha ning gy mién dich
& tht ca cac con vat, gdy ra do chudn khang thé cao va hoat tinh 1am trung hoa trung
binh chéng lai virut kiéu gia Env Bac 1. Néu gp140 Kham dugc st dung lam khéng
nguyén vacxin, mdt minh hodc két hop véi gpl140 Nhénh C, do chuén ELISA dic hiéu
gpl140 Kham va sy nhan dién pseudovirut Nhanh B dugc téng 1én dang ké & tuan 15 khi
so sanh v6i nhém tham chiéu duoc thic day bang gp140 Nhanh C mot minh. Quy md
tac dung tdng cong cta su ci thién 13 trung binh, va 16n hon ddi véi nhém dugce thic
dAy bing dang két hop gp140 Nhanh C — gp140 Kham hai thanh phan khi so véi mot
minh gp140 Kham. O tudn 21 ctia nghién ctru, su khac nhau nay mét di va dép tng mién
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dich dugc do déi v6i cac doan hé tiép nhan s thic diy bing gp140 Nhanh C — gp140
Kham hai thanh phin hoic su thic ddy bing gp140 Nhanh C mdt thanh phan 13 khong
thé phan biét dwoc v& mit théng ké.

Ché 46 tri liéu protein hai thanh phén cho théy sy cam ung cd thé so sanh dugc
cta d0 chudn ELISA Nhanh C va su nhin dién pseudovirus nhu ché do tri lidu dugc
thic diy bang mdt minh gp140 Nhénh C, cho thy ring su bao gdm ctia chét gay mién
dich lién quan dén nhanh B gp140 Kham khéng c6 téc dung bét 1oi 1én mirc dd phu
khang nguyén nhanh C, mdc du lam téng cuong ding ké muc d6 pht nhanh B & tuln
15 cua nghién ctru.

Dir liéu ndy xé4c nhan riang vecto Ad26.Mos2SEnv ma hoé4 khang nguyén Env
téng hop theo sang ché c6 thé duoc sir dung thanh cong trong ché d tri lidu vacxin.
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Yéu ciu bao hd
1. Axit nucleic ma ho4 protein vé HIV téng hop ¢6 chira trinh tu axit amin dugc néu
trong SEQ ID NO: 8, hoic SEQ ID NO:8 ¢6 mdt hoic nhidu dot bién dugc chon tir
nhém gdm c6 (i) 1529P, (ii) K480E, va (iii) su két hop cia EK479-480RRRR, I529P,
A471C va T575C.

2. Axit nucleic theo diém 1, trong d6 protein vo HIV téng hop con chia trinh ty tin
hiéu, vi dy, trinh tu tin hiéu c6 chira trinh ty axit amin dugc chon tir nhém gém co
tir SEQ ID NO:9 dén SEQ ID NO: 12.

3. Axit nucleic theo diém 1 hoéc 2, trong d6 protein vo HIV téng hop con chira ving
xuyén mang, vi dy, ving xuyén mang c6 chira SEQ ID NO:13, t6t hon 13 protein vo
HIV tdng hop con chira SEQ ID NO:37 dung hop véi dau tan cing C ctia SEQ ID

NO:8 va dau tan cung N cla vung xuyén mang.

4. Axit nucleic theo diém 3, trong d6 protein vé HIV tdng hop con chita manh cua
vung té bao chét, tot hon 1a manh cua ving t& bao chét ¢ chira trinh tu axit amin

duoc néu trong SEQ ID NO:14 hoic céc gbc 1-4 clia ching. .

5. Axit nucleic theo diém bat k¥ trong sb cac diém tir 1 dén 4 néu trén, trong d6

protein vo HIV téng hop c6 chira trinh ty axit amin dugc néu trong SEQ ID NO: 18.
6. Axit nucleic theo diém 1 hoic 2, trong d6 protein vé HIV tdng hop: (a) con chira
ving trime ho, vi dy ving trime ho4 c¢6 trinh ty axit amin dugc néu trong SEQ ID
NO: 15 hoiic SEQ ID NO:16; hodc (b) ¢6 chira SEQ ID NO:8 ¢6 t& hop cac ddt bién
EK479-480RRRR, I529P, A471C va T575C.

7. Axit nucleic theo diém 6, trong d6 protein vé HIV tdng hop c6 chira trinh ty axit
amin gdm cac gdc 1-686 ctia SEQ ID NO: 19.

8. Vecto ¢6 chira axit nucleic theo diém bit ky trong sb cac diém tir 1 dén 7, trong

d6 axit nucleic ndy dugc lién két ¢ diéu khién véi trinh tu khoi dong.

9. Vecto theo diém 8, 1a vecto virut, t8t hon 13 vecto adenovirut.
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10. Vecto theo diém 9, trong d6 vecto adenovirut 12 vecto typ huyét thanh adenovirut
nguoi 26 (Ad26).

11. Té bao dugc phén 14p c6 chira vecto theo diém bét k¥ trong sb cac diém tir 8 dén
10.

12. Ché phim c6 chira lugng hitu hiéu d& gay dap mg mién dich cua vecto theo

diém bAt ky trong sb cac diém tir 8 dén 10, va chit mang.

13. Vacxin két hop, bao gom:

(i)  ché phém thir nhit ¢6 chira lugng hitu hi¢u d& gdy dap tmg mién dich ctia
vecto adenovirut, tot hon 13 vecto adenovirut 26, ma hoa protein vo HIV téng
hop ¢6 trinh ty axit amin dugc néu trong SEQ ID NO: 8, t6t hon 13 SEQ ID
NO: 18;

(i)  ché phdm thit hai c6 chta lugng hiru higu d& gay dap ing mién dich cta vecto
adenovirut thi hai, tbt hon 13 vecto adenovirut 26 thit hai, ma hod polypeptit
khéng nguyén HIV c6 chira trinh ty axit amin duge néu trong SEQ ID NO:
S5;vatuyy

(iii) it nhét mot ché phdm bd sung c6 chira lugng hitu hidu dé gay dép Gng mién
dich cua it nhit mot vecto dugc chon tir nhom gém co
(iiia) vecto ma hod it nhit mét polypeptit khang nguyén c6 trinh ty axit amin
duogce chon tr nhom gém c6 cac SEQ ID NO: 1-4, 28 va 29, va
(iiib) polypeptit cé chra lugng hitu hiéu dé gay dép tng mién dich cua
polypeptit khang nguyén HIV dugc phén 14p c6 cac gbc 30-708 cua trinh ty
axit amin duogc néu trong SEQ ID NO: 7, hodc cac géc 30-724 cua SEQ ID
NO: 36,

trong d6 ché phim thi nhét, ché pham tht hai va ché phidm bb sung c6 mit trong

cting ché phim hoic trong mot hodc nhiéu ché phdm khéc nhau.

14. Protein vo HIV téng hop c6 chia trinh ty axit amin dugc néu trong SEQ ID NO:8
hodc SEQ ID NO:8 c6 mot hodc nhiu dot bién dugc chon tir nhém gém c6 (1) 1529P,
(ii) K480E, va (iii) sw két hop cia EK479-480RRRR, I529P, A471C va T575C, t6t hon
13, c6 chtra (i) SEQ ID NO:8 c6 t6 hop cac dot bién EK479-480RRRR, 1529P, A471C
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va T575C; (ii) cac gbe axit amin 30-704 ctia SEQ ID NO: 18, hogc (iii) cac gbc axit
amin 30-686 cia SEQ ID NO: 19.

15. Vecto adenovirut 26 ma hoa protein vé HIV tng hop chira hodc gbm c6 trinh tur
axit amin dugc néu trong SEQ ID NO: 18.

16. Ché pham chira vecto adenovirut 26 ma héa protein vo HIV tdng hop chira trinh ty
axit amin dugc néu trong SEQ ID NO: 18.

17. Vecto MVA mi hoa protein vo HIV tdng hop chira hodc gbm c6 trinh ty axit amin
dugc néu trong SEQ ID NO: 18.
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DANH MUC TRINH TU
<110> Janssen Vaccines & Prevention B.V.

<120> AXIT NUCLEIC MA HOA PROTEIN VO HIV TONG HQP, VECTO CHUA AXIT NUCLEIC,
CHE PHAM VA VACXIN BAO GOM CHE PHAM NAY

<130> 0265 EP POl PRI
<160> 37

<170> PatentIn phién ban 3.5

<210> 1
<211> 500
<212> PRT

<213> Trinh tu Nhén tao

<220>

<223> trinh tu khang nguyén kham moslGag

<400> 1

Met Gly Ala Arg Ala Ser Val Leu Ser Gly Gly Glu Leu Asp Arg Trp

1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys Lys Tyr Arg Leu Lys
20 25 30

His Ile Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro

35 40 45
Gly Leu Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Leu Gly Gln Leu
50 55 60

Gln Pro Ser Leu Gln Thr Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn

65 70 75 80

Thr Val Ala Thr Leu Tyr Cys Val His Gln Arg Ile Glu Ile Lys Asp

85 90 95

Thr Lys Glu Ala Leu Glu Lys Ile Glu Glu Glu Gln Asn Lys Ser Lys
100 105 110

Lys Lys Ala Gln Gln Ala Ala Ala Asp Thr Gly Asn Ser Ser Gln Val

115 120 125
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Glu

700

Met

Glu

Lys

Asp

Ile

780

Ile

Val

Lys

Ala

685

Phe

Asn

His

Arg

Ile

765

Lys

Trp

Ile

Ile

Gly

845

Gly

Lys

Leu

Lys

750

Ile

Ile

Lys

Gln

Ile

830

Arg

Ile

Glu

Lys

735

Gly

Ala

Gln

Gly

Asp

815

Lys

Gln

Pro

Leu

720

Thr

Gly

Thr

Asn

Pro

800

Asn

Asp

Asp
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Met Ala Pro

1

Gly

Ile

Ile

Ile

65

Glu

Pro

Val

Tyr

Arg

145

Ile

Asn

Ser

Gln

Lys

Met

Lys

Ser

50

Lys

Leu

His

Gly

Thr

130

Tyr

Phe

Pro

Asp

His

210

Glu

Asp

Ala

35

Lys

Lys

Asn

Pro

Asp

115

Ala

Gln

Gln

Asp

Leu

195

Leu

Pro

Ile

Gly

20

Leu

Ile

Lys

Lys

Ala

100

Ala

Phe

Tyr

Ser

Ile

180

Glu

Leu

Pro

Ser

Pro

val

Gly

Asp

Arg

85

Gly

Tyr

Thr

Asn

Ser

165

Val

Ile

Arg

Phe

Pro

Lys

Glu

Pro

Ser

70

Thr

Leu

Phe

Ile

Val

150

Met

Ile

Gly

Trp

Leu

Ile

Val

Ile

Glu

55

Thr

Gln

Lys

Ser

Pro

135

Leu

Thr

Tyr

Gln

Gly

215

Trp

Glu

Lys

Cys

40

Asn

Lys

Asp

Lys

vVal

120

Ser

Pro

Lys

Gln

His

200

Phe

Met
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Thr

Gln

25

Thr

Pro

Trp

Phe

Lys

105

Pro

Ile

Gln

Ile

Tyr

185

Arg

Thr

Gly

Val

10

Trp

Glu

Tyr

Arg

Trp

90

Lys

Leu

Asn

Gly

Leu

170

Met

Thr

Thr

Tyr

-67-

Pro

Pro

Met

Asn

Lys

75

Glu

Ser

Asp

Asn

Trp

155

Glu

Ala

Lys

Pro

Glu

val

Leu

Glu

Thr

60

Leu

Val

Val

Glu

Glu

140

Lys

Pro

Ala

Ile

Asp

220

Leu

Lys

Thr

Lys

45

Pro

Val

Gln

Thr

Asp

125

Thr

Gly

Phe

Leu

Glu

205

Lys

His

Leu

Glu

30

Glu

Ile

Asp

Leu

val

110

Phe

Pro

Ser

Arg

Tyr

190

Glu

Lys

Pro

Lys

15

Glu

Gly

Phe

Phe

Gly

95

Leu

Arg

Gly

Pro

Lys

175

Val

Leu

His

Asp

Pro

Lys

Lys

Ala

Arg

80

Ile

Ala

Lys

Ile

Ala

160

Gln

Gly

Arg

Gln

Lys
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Trp

Asn

Tyr

Lys

Leu

305

Tyr

Gly

Thr

Gln

Trp

385

Glu

Glu

Lys

Asn

Arg

Thr

Asp

Ala

Ala

290

Ala

Asp

Gln

Gly

Leu

370

Gly

Ala

Phe

Glu

Arg

450

Gln

Val

Ile

Gly

275

Leu

Glu

Pro

Trp

Lys

355

Thr

Lys

Trp

Val

Pro

435

Glu

Lys

Gln

Gln

260

Ile

Thr

Asn

Ser

Thr

340

Tyr

Glu

Thr

Trp

Asn

420

Ile

Thr

Val

Pro

245

Lys

Lys

Glu

Arg

Lys

325

Tyr

Ala

Ala

Pro

Thr

405

Thr

Val

Lys

Val

230

Ile

Leu

Val

Val

Glu

310

Asp

Gln

Arg

Val

Lys

390

Glu

Pro

Gly

Leu

Ser

Val

val

Lys

Val

295

Ile

Leu

Tle

Met

Gln

375

Phe

Tyr

Pro

Ala

Gly

455

Leu

Leu

Gly

Gln

280

Pro

Leu

Ile

Tyr

Arg

360

Lys

Lys

Trp

Leu

Glu

440

Lys

Thr
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Pro

Lys

265

Leu

Leu

Lys

Ala

Gln

345

Gly

Ile

Leu

Gln

Val

425

Thr

Ala

Asp

Glu

250

Leu

Cys

Thr

Glu

Glu

330

Glu

Ala

Ala

Pro

Ala

410

Lys

Phe

Gly

Thr
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235

Lys

Asn

Lys

Glu

Pro

315

Ile

Pro

His

Thr

Ile

395

Thr

Leu

Tyr

Tyr

Thr

Asp

Trp

Leu

Glu

300

Val

Gln

Phe

Thr

Glu

380

Gln

Trp

Trp

Val

val

460

Asn

Ser

Ala

Leu

285

Ala

His

Lys

Lys

Asn

365

Ser

Lys

Ile

Tyr

Ala

445

Thr

Gln

Trp

Ser

270

Arg

Glu

Gly

Gln

Asn

350

Asp

Ile

Glu

Pro

Gln

430

Gly

Asp

Lys

Thr

255

Gln

Gly

Leu

Val

Gly

335

Leu

Val

Val

Thr

Glu

415

Leu

Ala

Arg

Thr

240

Val

Ile

Thr

Glu

Tyr

320

Gln

Lys

Lys

Ile

Trp

400

Trp

Glu

Ala

Gly

Ala
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Leu

Ile

Asp

Lys

Gly

545

Val

Tyr

Ile

Gly

Leu

625

Val

Gln

Lys

Lys

Tyr

Gln

Val

Lys

Lys

530

Gly

Leu

His

Val

Glu

610

Ala

Ala

Glu

Thr

Ala

690

Asn

Ala

Thr

Ser

515

Glu

Asn

Phe

Ser

Ala

595

Ala

Cys

Ser

Thr

Ile

675

Ala

Pro

Ile

Ala

500

Glu

Lys

Glu

Leu

Asn

580

Lys

Ile

Thr

Gly

Ala

660

His

Cys

Gln

His

485

Ser

Ser

Val

Gln

Asp

565

Trp

Glu

His

His

Tyr

645

Tyr

Thr

Trp

Ser

470

Leu

Gln

Glu

Tyr

Val

550

Gly

Arg

Ile

Gly

Leu

630

Ile

Phe

Ala

Trp

Gln

Ala

Tyr

Leu

Leu

535

Asp

Ile

Ala

Val

Gln

615

Glu

Glu

Leu

Asn

Ala

695

Gly

Leu

Ala

Val

520

Ala

Lys

Asp

Met

Ala

600

Val

Gly

Ala

Leu

Gly

680

Gly

vVal
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Gln

Leu

505

Ser

Trp

Leu

Lys

Ala

585

Ser

Asp

Lys

Glu

Lys

665

Ser

Ile

Val

Asp

490

Gly

Gln

val

vVal

Ala

570

Ser

Cys

Cys

val

Val

650

Leu

Asn

Lys

Ala
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475

Ser

Ile

Ile

Pro

Ser

555

Gln

Glu

Asp

Ser

Ile

635

Ile

Ala

Phe

Gln

Ser

Gly

Ile

Ile

Ala

540

Arg

Glu

Phe

Lys

Pro

620

Leu

Pro

Gly

Thr

Glu

700

Ile

Leu

Gln

Glu

525

His

Gly

Glu

Asn

Cys

605

Gly

Val

Ala

Arg

Ser

685

Phe

Asn

Glu

Ala

510

Gln

Lys

Ile

His

Leu

590

Gln

Ile

Ala

Glu

Trp

670

Ala

Gly

Lys

Val

495

Gln

Leu

Gly

Arg

Glu

575

Pro

Leu

Trp

Val

Thr

655

Pro

Thr

Ile

Glu

480

Asn

Pro

Ile

Ile

Lys

560

Lys

Pro

Lys

Gln

His

640

Gly

val

vVal

Pro

Leu



33766

705 710 715 720
Lys Lys Ile Ile Gly Gln Val Arg Asp Gln Ala Glu His Leu Lys Thr
725 730 735
Ala Val Gln Met Ala Val Phe Ile His Asn Phe Lys Arg Lys Gly Gly
740 745 750
Ile Gly Glu Tyr Ser Ala Gly Glu Arg Ile Val Asp Ile Ile Ala Ser
755 760 765
Asp Ile Gln Thr Lys Glu Leu Gln Lys Gln Ile Thr Lys Ile Gln Asn
770 775 780
Phe Arg Val Tyr Tyr Arg Asp Ser Arg Asp Pro Leu Trp Lys Gly Pro
785 790 795 800
Ala Lys Leu Leu Trp Lys Gly Glu Gly Ala Val Val Ile Gln Asp Asn
805 810 815
Ser Asp Ile Lys Val Val Pro Arg Arg Lys Ala Lys Ile Ile Arg Asp
820 825 830
Tyr Gly Lys Gln Met Ala Gly Asp Asp Cys Val Ala Ser Arg Gln Asp
835 840 845
Glu Asp

850

<210> 5

<211> 685

<212> PRT

<213> Trinh tu Nhén tao

<220>

<223> trinh tu khang nguyén kham moslEnv

<400> 5

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

-70-



Leu

Thr

His

65

Gln

Asn

Gln

Asn

Asn

145

Ser

Ala

Asn

Ala

Pro

225

Thr

Arg

Trp

Thr

50

Asn

Glu

Asn

Ser

Cys

130

Ser

Phe

Leu

Thr

Cys

210

Ala

Gly

Pro

Val

35

Leu

Val

Val

Met

Leu

115

Thr

Ser

Asn

Phe

Asn

195

Pro

Gly

Pro

Val

20

Thr

Phe

Trp

Val

Val

100

Lys

Asp

Trp

Ile

Tyr

180

Tyr

Lys

Phe

Cys

vVal

Val

Cys

Ala

Leu

85

Glu

Pro

Asp

Gly

Thr

165

Lys

Arg

Val

Ala

Thr

245

Ser

Tyr

Ala

Thr

70

Glu

Gln

Cys

Val

Glu

150

Thr

Leu

Leu

Ser

Ile

230

Asn

Thr

Tyr

Ser

55

His

Asn

Met

Val

Arg

135

Pro

Ser

Asp

Ile

Phe

215

Leu

Val

Gln

Gly

40

Asp

Ala

Val

His

Lys

120

Asn

Met

Ile

Val

Ser

200

Glu

Lys

Ser

Leu
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25

Val

Ala

Cys

Thr

Glu

105

Leu

Val

Glu

Arg

Val

185

Cys

Pro

Cys

Thr

Leu

Pro

Lys

Val

Glu

90

Asp

Thr

Thr

Lys

Asn

170

Pro

Asn

Ile

Asn

Val

250

Leu
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Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Gly

155

Lys

Ile

Thr

Pro

Asp

235

Gln

Asn

Trp

Tyr

60

Thr

Phe

Tle

Leu

Asn

140

Glu

vVal

Asp

Ser

Ile

220

Lys

Cys

Gly

Lys

45

Asp

Asp

Asn

Ser

Cys

125

Ala

Ile

Gln

Asn

Val

205

His

Lys

Thr

Ser

30

Glu

Thr

Pro

Met

Leu

110

Val

Thr

Lys

Lys

Asp

190

Ile

Tyr

Phe

His

Leu

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Gln

175

Ser

Thr

Cys

Asn

Gly

255

Ala

Thr

Val

Pro

80

Lys

Asp

Leu

Thr

Cys

160

Tyr

Asn

Gln

Ala

Gly

240

Ile

Glu



Glu

Ile

Asn

305

Tyr

Ile

Leu

Ser

Glu

385

Trp

Glu

Gln

Arg

Asn

465

Arg

Glu

Glu

Met

290

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

His

Glu

Cys

450

Asp

Asp

Pro

Val

275

vVal

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Ile

val

435

Ser

Thr

Asn

Leu

260

Val

Gln

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Thr

420

Gly

Ser

Ser

Trp

Gly

Ile

Leu

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr

405

Leu

Lys

Asn

Gly

Arg

485

val

Arg

Asn

Lys

310

Ile

Trp

Gly

Glu

Asn

390

Trp

Pro

Ala

Ile

Thr

470

Ser

Ala

Ser

Val

295

Ser

Ile

Asn

Asn

Ile

375

Ser

Asn

Cys

Met

Thr

455

Glu

Glu

Pro

Glu

280

Ser

Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Arg

Tyr

440

Gly

Ile

Leu

Thr
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265

Asn

Val

His

Asp

Thr

345

Lys

Met

Lys

Thr

Ile

425

Ala

Leu

Phe

Tyr

Lys

Phe

Glu

Ile

Ile

330

Leu

Thr

His

Leu

Lys

410

Lys

Pro

Leu

Arg

Lys

490

Ala
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Thr

Ile

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Gln

Pro

Leu

Pro

475

Tyr

Lys

Asn

Asn

300

Pro

Gln

Gln

Val

Phe

380

Asn

Ser

Ile

Ile

Thr

460

Gly

Lys

Arg

Asn

285

Cys

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Ile

Arg

445

Arg

Gly

Val

Arg

270

Ala

Thr

Arg

His

Val

350

Asn

Cys

Thr

Asp

Asn

430

Gly

Asp

Gly

Val

Val

Lys
Arg
Ala
Cys
335
Glu
His
Gly
Trp
Thr
415
Met
Gln
Gly
Asp
Lys

495

Val

Thr

Pro

Phe

320

Asn

Lys

Ser

Gly

Thr

400

Glu

Trp

Ile

Gly

Met

480

Ile

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
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<211>

<212>

<213>

<220>

<223>

Lys

515

Ala

Arg

Ala

Lys

Gln

595

Thr

Ile

Tyr

Glu

Trp

675

6
684

PRT

500

Ser

Gly

Leu

Ile

Gln

580

Gln

Thr

Trp

Thr

Lys

660

Asn

Ala

Ser

Leu

Glu

565

Leu

Leu

Val

Asn

Ser

645

Asn

Trp

Val

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

Trinh ty Nhan tao

Ile

520

Gly

Gly

Gln

Arg

Ile

600

Asn

Thr

Tyr

Glu

Ile

680

33766

505

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
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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

510

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
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6

Met Arg Val

1

Gly

Leu

Thr

His

65

Gln

Asn

Gln

Glu

Ile

145

Thr

Arg

Ser

Ala

His

Ile

Trp

Thr

50

Asn

Glu

Asp

Ser

Cys

130

His

Thr

Leu

Glu

Ile

210

Tyr

Leu

val

35

Leu

val

Met

Met

Leu

115

Arg

Asn

Val

Asp

Asn

195

Thr

Cys

Arg

Gly

20

Thr

Phe

Trp

vVal

Val

100

Lys

Asn

Glu

Val

Ile

180

Ser

Gln

Ala

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

Val

Thr

Glu

165

val

Ser

Ala

Pro

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Cys

Arg

Tyr

150

Asp

Pro

Glu

Cys

Ala

Gln

Met

Tyr

Ser

55

His

Asn

Met

val

Asn

135

Lys

Arg

Leu

Tyr

Pro

215

Gly

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

Val

Glu

Lys

Asp

Tyr

200

Lys

Tyr
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Asn

Ile

25

Val

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

Glu

185

Arg

Val

Ala

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Ser

Lys

Lys

170

Asn

Leu

Ser

Ile
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Pro

Cys

val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

vVal

Asn

Ile

Phe

Leu

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Ser

Asn

Asp

220

Lys

Trp

Val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Ala

Ser

Cys

205

Pro

Cys

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

Val

Tyr

Phe

Leu

Glu

190

Asn

Ile

Asn

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Phe

175

Lys

Thr

Pro

Asn

Trp

Asn

Lys

vVal

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr

Ser

Ser

Ile

Lys
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Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Cys

385

Thr

Leu

Arg

Asn

Val

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Tyr

Pro

Ala

Ile

450

Pro

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Met

Cys

Met

435

Thr

Asn

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Pro

Arg

420

Tyr

Gly

Asp

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asn

405

Ile

Ala

Leu

Thr

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Gly

Lys

Pro

Leu

Glu

Pro

Val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Thr

Gln

Pro

Leu

455

Thr

Cys
Val
Ile
280
His
Thr
Gly
Asp
His
360
Leu
Cys
Asn
Ile
Ile
440

Thr

Phe

33766

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ser

Ile

425

Ala

Arg

Arg

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Asn

410

Asn

Gly

Asp

Pro
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235

val

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Ser

395

Ser

Met

Asn

Gly

Gly

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Gly

Ser

Trp

Ile

Gly

460

Gly

Thr

Leu

Asn

285

Val

Arg

Asp

Thr

Thr

365

His

Leu

Ser

Gln

Thr

445

Ser

Gly

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Asn

Glu

430

Cys

Asn

Asp

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Ile

415

Val

Arg

Asn

Met

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Gly

400

Thr

Gly

Ser

Gly

Arg



465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Leu

Asn

Leu

Lys

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Tyr

Glu

Trp

<210>

<211>

Trp

Gly

Ser

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Asn

675

708

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

580

Leu

Val

Asp

Gly

Asn

660

Trp

Ser

485

Ala

Val

Thr

Leu

Ala

565

Gln

Leu

Pro

Asn

Glu

645

Glu

Phe

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Ile

Lys

Asp

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Asp

Ile

Tyr

Glu

Gly

520

Ala

Ile

His

Val

Trp

600

Thr

Trp

Arg

Leu

Thr

680

33766

Lys

Ala

505

Ala

Ala

Val

Met

Leu

585

Gly

Ser

Met

Leu

Leu

665

Asn

Tyr

490

Lys

Val

Ser

Gln

Leu

570

Ala

Cys

Trp

Gln

Leu

650

Ala

Trp
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475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Glu

Leu

Leu

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Glu

Asp

Trp

Val

Val

Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Ser

Glu

Val

510

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Glu

Gln

Trp

670

Val

495

Glu

Leu

vVal

Leu

Trp

575

Leu

Ile

Gln

Ile

Asn

655

Lys

480

Lys

Ser

Gly

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640

Gln

Asn



33766

<212> PRT
<213> Trinh tu Nhédn tao
<220>

<223> trime gpl40 nhanh C dugc lam én dinh: C97ZA012-gpl40-foldon vdi cac
dé6t bién phan céit

<400> 7
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
20 25 30
Leu Trp Val Gly Asn Met Trp Val Thr Val Tyr Tyr Gly Val Pro Val
35 40 45
Trp Thr Asp Ala Lys Thr Thr Leu Phe Cys Ala Ser Asp Thr Lys Ala
50 55 60
Tyr Asp Arg Glu Val His Asn Val Trp Ala Thr His Ala Cys Val Pro
65 70 75 80
Thr Asp Pro Asn Pro Gln Glu Ile Val Leu Glu Asn Val Thr Glu Asn
85 90 95
Phe Asn Met Trp Lys Asn Asp Met Val Asp Gln Met His Glu Asp Ile
100 105 110
Ile Ser Leu Trp Asp Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro
115 120 125
Leu Cys Val Thr Leu His Cys Thr Asn Ala Thr Phe Lys Asn Asn Val
130 135 140
Thr Asn Asp Met Asn Lys Glu Ile Arg Asn Cys Ser Phe Asn Thr Thr
145 150 155 160
Thr Glu Ile Arg Asp Lys Lys Gln Gln Gly Tyr Ala Leu Phe Tyr Arg
165 170 175

Pro Asp Ile Val Leu Leu Lys Glu Asn Arg Asn Asn Ser Asn Asn Ser

-77-



Glu

Pro

Gly

225

Pro

Val

Ile

Val

Asn

305

Thr

Gly

Glu

Gly

Phe

385

Glu

Gln

Tyr

Lys

210

Tyr

Cys

Val

Ile

His

290

Thr

Gly

Ser

Asn

Asp

370

Tyr

Thr

Gly

Ile

195

Val

Ala

Asn

Ser

Ile

275

Leu

Arg

Asp

Lys

Tyr

355

Leu

Cys

Ile

Val

180

Leu

Asn

Ile

Asn

Thr

260

Arg

Asn

Lys

Ile

Trp

340

Asn

Glu

Asn

Thr

Gly

Ile

Phe

Leu

Val

245

Gln

Ser

Lys

Ser

Ile

325

Asn

Asn

Ile

Thr

Leu

405

Arg

Asn

Asp

Lys

230

Ser

Leu

Glu

Ser

Met

310

Gly

Glu

Asn

Thr

Thr

390

Pro

Ala

Cys

Pro

215

Cys

Thr

Leu

Asn

Val

295

Arg

Asp

Thr

Lys

Thr

375

Arg

Cys

Met

Asn

200

Ile

Asn

Val

Leu

Leu

280

Glu

Ile

Ile

Leu

Thr

360

His

Leu

Arg

Tyr

33766

185

Ala

Pro

Asn

Gln

Asn

265

Thr

Ile

Gly

Arg

Lys

345

Ile

Ser

Phe

Ile

Ala

Ser

Ile

Lys

Cys

250

Gly

Asp

Val

Pro

Gln

330

Arg

Lys

Phe

Asn

Lys

410

Pro

-78-

Thr

His

Thr

235

Thr

Ser

Asn

Cys

Gly

315

Ala

Val

Phe

Asn

Asn

395

Gln

Pro

Ile

Tyr

220

Phe

His

Leu

Val

Thr

300

Gln

Tyr

Lys

Ala

Cys

380

Asn

Ile

Ile

Thr

205

Cys

Ser

Gly

Ala

Lys

285

Arg

Thr

Cys

Glu

Pro

365

Arg

Ala

Ile

Ala

190

Gln

Ala

Gly

Ile

Glu

270

Thr

Pro

Phe

Asn

Lys

350

Ser

Gly

Thr

Asn

Gly

Ala

Pro

Lys

Lys

255

Lys

Ile

Asn

Tyr

Ile

335

Leu

Ser

Glu

Glu

Met

415

Asn

Cys

Ala

Gly

240

Pro

Glu

Ile

Asn

Ala

320

Ser

Gln

Gly

Phe

Asp

400

Trp

Ile



Thr

Glu

Lys

465

Lys

Arg

Gly

Gln

Leu

545

Gly

Lys

Cys

Thr

Ser

625

Gln

Asn

Cys

Asp

450

Asp

Pro

Glu

Ala

Ala

530

Arg

Ile

Asp

Thr

Asp

610

Asn

Gln

Leu

Lys

435

Asn

Asn

Leu

Glu

Ala

515

Arg

Ala

Lys

Gln

Thr

595

Ile

Tyr

Glu

Trp

420

Ser

Lys

Trp

Gly

Arg

500

Gly

Gln

Ile

Gln

Gln

580

Asn

Trp

Thr

Lys

Ser

Asn

Thr

Arg

Ile

485

Ala

Ser

Leu

Glu

Leu

565

Leu

val

Asn

Asp

Asn

645

Trp

Ile

Glu

Ser

470

Ala

Val

Thr

Leu

Ala

550

Gln

Leu

Pro

Asn

Thr

630

Glu

Phe

Thr

Glu

455

Glu

Pro

Gly

Met

Ser

535

Gln

Thr

Gly

Trp

Met

615

Ile

Lys

Asp

Gly

440

Ile

Leu

Thr

Ile

Gly

520

Ser

Gln

Arg

Ile

Asn

600

Thr

Tyr

Asp

Ile

33766

425

Leu

Phe

Tyr

Gly

Gly

505

Ala

Ile

His

Val

Trp

585

Ser

Trp

Arg

Leu

Ser

Leu

Arg

Lys

Ala

490

Ala

Ala

Val

Met

Leu

570

Gly

Ser

Met

Leu

Leu

650

Asn

-79-

Leu

Pro

Tyr

475

Lys

Val

Ser

Gln

Leu

555

Ala

Cys

Trp

Glu

Leu

635

Ala

Trp

Val

Gly

460

Lys

Glu

Phe

Leu

Gln

540

Gln

Ile

Ser

Ser

Trp

620

Glu

Leu

Leu

Arg

445

Gly

Val

Arg

Leu

Thr

525

Gln

Leu

Glu

Gly

Asn

605

Asp

Asp

Asp

Trp

430

Asp

Gly

Ile

Val

Gly

510

Leu

Ser

Thr

Arg

Lys

590

Lys

Arg

Ser

Ser

Tyr

Gly

Asn

Glu

Val

495

Phe

Thr

Asn

Val

Tyr

575

Leu

Ser

Glu

Gln

Trp

655

Ile

Gly

Met

Leu

480

Glu

Leu

Val

Leu

Trp

560

Leu

Ile

Gln

Ile

Thr

640

Lys

Lys
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660 665 670
Ser Arg Ile Glu Gly Arg Gly Ser Gly Gly Tyr Ile Pro Glu Ala Pro
675 680 685
Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu
690 695 700

Ser Thr Phe Leu

705

<210> 8
<211> 625
<212> PRT

<213> Trinh tu Nhan tao
<220>

<223> manh C4: gp4l bi cdt cut gpl20 khéng cé peptit tin hiéu va viung xuyén
mang

<400> 8

Met Gly Asn Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys

1 5 10 15

Asp Ala Lys Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Glu
20 25 30

Lys Glu Val His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp

35 40 45
Pro Asn Pro Gln Glu Ile Val Leu Gly Asn Val Thr Glu Asn Phe Asn
50 55 60

Met Trp Lys Asn Asp Met Val Asp Gln Met His Glu Asp Ile Ile Ser

65 70 75 80

Leu Trp Asp Ala Ser Leu Glu Pro Cys Val Lys Leu Thr Pro Leu Cys

85 90 95

Val Thr Leu Asn Cys Arg Asn Val Arg Asn Val Ser Ser Asn Gly Thr

100 105 110

Tyr Asn Ile Ile His Asn Glu Thr Tyr Lys Glu Met Lys Asn Cys Ser

-80-



Phe

Leu

145

Glu

Asn

Ile

Asn

Val

225

Leu

Leu

Asn

Ile

Ile

305

Leu

Ile

Thr

Asn

130

Phe

Lys

Thr

Pro

Asn

210

Gln

Asn

Thr

Ile

Gly

290

Arg

Gln

Lys

Phe

115

Ala

Tyr

Ser

Ser

Ile

195

Lys

Cys

Gly

Asn

Thr

275

Pro

Gln

Gly

Phe

Asn

Thr

Arg

Ser

Ala

180

His

Thr

Thr

Ser

Asn

260

Cys

Gly

Ala

Val

Ala

340

Cys

Thr

Leu

Glu

165

Ile

Tyr

Phe

His

Leu

245

Ala

Thr

Gln

His

Lys

325

Pro

Arg

Val

Asp

150

Asn

Thr

Cys

Asn

Gly

230

Ala

Lys

Arg

Thr

Cys

310

Lys

His

Gly

Val

135

Ile

Ser

Gln

Ala

Gly

215

Ile

Glu

Thr

Pro

Phe

295

Asn

Lys

Ser

Glu

120

Glu

Val

Ser

Ala

Pro

200

Thr

Lys

Glu

Ile

Asn

280

Tyr

Leu

Leu

Gly

Phe

33766

Asp

Pro

Glu

Cys

185

Ala

Gly

Pro

Glu

Ile

265

Asn

Ala

Ser

Ala

Gly

345

Phe

Arg

Leu

Tyr

170

Pro

Gly

Pro

Val

Ile

250

Val

Asn

Thr

Arg

Glu

330

Asp

Tyr
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Lys

Asp

155

Tyr

Lys

Tyr

Cys

val

235

Ile

His

Thr

Gly

Asp

315

His

Leu

Cys

Gln

140

Glu

Arg

Val

Ala

Asn

220

Ser

Ile

Leu

Arg

Asp

300

Gly

Phe

Glu

Asn

125

Lys

Asn

Leu

Ser

Ile

205

Asn

Thr

Arg

Asn

Lys

285

Ile

Trp

Pro

Ile

Thr

Val

Asn

Ile

Phe

190

Leu

Val

Gln

Ser

Glu

270

Ser

Ile

Asn

Asn

Thr

350

Ser

His

Ser

Asn

175

Asp

Lys

Ser

Leu

Glu

255

Thr

Ile

Gly

Lys

Lys

335

Thr

Asn

Ala

Ser

160

Cys

Pro

Cys

Thr

Leu

240

Asn

Val

Arg

Asp

Thr

320

Thr

His

Leu



Phe

Cys

385

Ile

Thr

Asn

Trp

Gly

465

Arg

Gly

Gln

Ile

Gln

545

Gln

Ala

Trp

Asn

370

Arg

Tyr

Gly

Asp

Arg

450

Val

Ala

Ser

Leu

Glu

530

Leu

Leu

Val

Asp

355

Glu

Ile

Ala

Leu

Thr

435

Ser

Ala

Val

Thr

Leu

515

Ala

Gln

Leu

Pro

Asn

Ser

Lys

Pro

Leu

420

Glu

Glu

Pro

Gly

Met

500

Ser

Gln

Thr

Gly

Trp

580

Met

Asn

Gln

Pro

405

Leu

Thr

Leu

Thr

Ile

485

Gly

Gly

Gln

Arg

Leu

565

Asn

Thr

Ile

Ile

390

Ile

Thr

Phe

Tyr

Glu

470

Gly

Ala

Ile

His

Val

550

Trp

Thr

Trp

Glu

375

Ile

Ala

Arg

Arg

Lys

455

Ala

Ala

Ala

Val

Met

535

Leu

Gly

Ser

Met

360

Arg

Asn

Gly

Asp

Pro

440

Tyr

Lys

Val

Ser

Gln

520

Leu

Ala

Cys

Trp

Gln

33766

Asn

Met

Asn

Gly

425

Gly

Lys

Arg

Phe

Ile

505

Gln

Gln

Ile

Ser

Ser

585

Trp

Asp

Trp

Ile

410

Gly

Gly

val

Arg

Leu

490

Thr

Gln

Leu

Glu

Gly

570

Asn

Asp
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Ser

Gln

395

Thr

Ser

Gly

Val

Val

475

Gly

Leu

Ser

Thr

Arg

555

Lys

Lys

Lys

Ile

380

Glu

Cys

Asn

Asp

Glu

460

Val

Ile

Thr

Asn

Val

540

Tyr

Leu

Ser

Glu

365

Ile

vVal

Arg

Asn

Met

445

Val

Glu

Leu

Val

Leu

525

Trp

Leu

Ile

Gln

Ile

Thr

Gly

Ser

Gly

430

Arg

Lys

Arg

Gly

Gln

510

Leu

Gly

Gln

Cys

Thr

590

Gly

Leu

Arg

Asn

415

Val

Asn

Pro

Glu

Ala

495

Ala

Arg

Ile

Asp

Thr

575

Asp

Asn

Pro

Ala

400

Ile

Pro

Asn

Leu

Lys

480

Ala

Arg

Ala

Lys

Gln

560

Thr

Ile

Tyr
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33766

600 605

Thr Gly Glu Ile Tyr Arg Leu Leu Glu Glu Ser Gln Asn Gln Gln Glu

610

Lys

625

<210>
<211>
<212>
<213>
<220>
<223>

<400>

9
29
PRT

Trinh tu

trinh tu

9

Met Arg Val Arg

1

Ser Ser Leu Gly

<210>

<211>

<212>

<213>

<220>

<223>

<400>

20
10
29
PRT
Trinh tu
trinh tu
10

Met Arg Val Thr

1

Gly Thr Met Leu

<210>

<211>

20

11

29

615 620

Nhan tao

tin hiéu

Gly Met Leu Arg Asn Trp Gln Gln Trp Trp Ile Trp

5 10 15

Phe Trp Met Leu Met Ile Tyr Ser Val

25

Nhéan tao

tin hiéu

Gly Ile Arg Lys Asn Tyr Gln His Leu Trp Arg Trp

5 10 15

Leu Gly Ile Leu Met Ile Cys Ser Ala

25
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<212>

<213>

<220>

<223>

<400>

33766

PRT

Trinh ty Nhén tao

trinh tu tin hiéu

11

Met Arg Val Arg Gly Ile Gln Arg Asn Trp Pro Gln Trp Trp Ile Trp

1

5 10 15

Gly Ile Leu Gly Phe Trp Met Ile Ile Ile Cys Arg Val

<210>

<211>

<212>

<213>

<220>

<223>

<400>

20 25
12
29
PRT

Trinh ty Nhé&n tao

trinh tu tin hiéu

12

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

<210>

<211>

<212>

<213>

<220>

<223>

<400>

20 25
13
22
PRT

Trinh ty Nhé&n tao

ving xXuyén mang

13

Ile Phe Ile Met Ile Val Gly Gly Leu Ile Gly Leu Arg Ile Ile Phe

1

5 10 15

Ala Val Leu Ser Ile Val
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20
<210> 14
<211> 17
<212> PRT

<213> Trinh tu Nhén tao

<220>

<223> vung té bao chit bi cit cut
<400> 14

Asn Arg Val Arg Gln Gly Tyr

1 5
<210> 15

<211> 32

<212> PRT

<213> Trinh tu Nhan tao

<220>

<223> mién trime héa GCN4

<400> 15

Met Lys Gln Ile Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Ile Tyr
1 5 10 15

His Ile Glu Asn Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu Val

20 25 30
<210> 16
<211> 30
<212> PRT

<213> Trinh tu Nhén tao
<220>
<223> mién trime héa foldon

<400> 16
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Gly Ser Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr

1

5

10

Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

17

862

PRT

20

Trinh tu

trinh tu

17

Met Arg Val

1

Ser

Leu

Thr

His

65

Gln

Asn

Ala

Asn

Ser

Trp

Thr

50

Asn

Glu

Asp

Ser

Cys

130

Leu

Val

35

Leu

Val

Ile

Met

Leu

115

Arg

Arg

Gly

20

Thr

Phe

Trp

Val

Val

100

Glu

Asn

Nhan tao

C4

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

vVal

Met

Trp

Tyr

Ala

Thr

70

Gly

Gln

Cys

Arg

Leu

Met

Tyr

Ser

55

His

Asn

Met

val

Asn

135

Arg

Leu

Gly

40

Asp

Ala

vVal

His

Lys

120

vVal

25

Asn Trp

10
Met Ile
25

Val Pro

Ala Lys

Cys Val

Thr Glu

90

Glu Asp

105

Leu Thr

Ser Ser

-86-

Gln

Tyr

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Gln

Ser

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Trp

Val

Lys

45

Glu

Asp

Asn

Ser

Cys

125

Thr

30

Trp

Met

30

Asp

Lys

Pro

Met

Leu

110

val

Tyr

15

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Trp

Asn

Lys

val

Pro

80

Lys

Asp

Leu

Ile



Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Ala

His

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Pro

370

Asn

Val

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

His

Glu

Val

Ile

180
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Asn

Thr

Ser

395

Thr

Gly

Ser

Gly

Arg

475

Lys

Arg

Gly

Gln

Leu

555

Gly

Gln

Lys

Thr

380

Asn

Leu

Arg

Asn

Val

460

Asn

Pro

Glu

Ala

Ala

540

Arg

Ile

Asp

Thr

365

His

Leu

Pro

Ala

Ile

445

Pro

Asn

Leu

Glu

Ala

525

Arg

Ala

Lys

Gln

Ile

Thr

Phe

Cys

Ile

430

Thr

Asn

Trp

Gly

Arg

510

Gly

Gln

Ile

Gln

Gln

590

Lys

Phe

Asn

Arg

415

Tyr

Gly

Asp

Arg

Val

495

Ala

Ser

Leu

Glu

Leu

575

Leu

Phe

Asn

Glu

400

Ile

Ala

Leu

Thr

Ser

480

Ala

Val

Thr

Leu

Ala

560

Gln

Leu



Gly

Trp

Met

625

Ile

Gln

Glu

Gly

Leu

Asn

610

Thr

Tyr

Ile

Asn

Ala

Trp

595

Thr

Trp

Arg

Glu

Glu

675

Pro

Gly Cys Ser

Ser Trp Ser

Met Gln Trp

630

Leu Leu Glu

645

Asp Lys Ile

660

Ile Ala Arg

Thr Lys Ala

Gly

Asn

615

Asp

Glu

Glu

Ile

Lys

Lys

600

Lys

Lys

Ser

Glu

Lys

680

Arg

33766

Leu

Ser

Glu

Gln

Ile

665

Lys

Arg

Ile

Gln

Ile

Asn

650

Leu

Leu

Val

Cys

Thr

Gly

635

Gln

Ser

Ile

Val

690
<210> 20
<211> 4050
<212> ADN
<213>
<220>
<223>
<400> 20
atgggagcca
ctgaggcctg
ctggaacggt
ctgggacagc
accgtggcca
ctggaaaaga

gacacaggca

cagatggtgc

gagccagcgt
gagggaagaa
ttgccgtgaa
tgcagcccag
ccctgtactg
tcgaggaaga
acagcagcca

accaggccat

695

Trinh tu Nhén tao

trinh tu nucleotit m& hoda

gctgtccgga
gaagtacagg
ccctggcectg
cctgcagaca
cgtgcaccag
gcagaacaag
ggtgtcccag

cagccctcgg

Thr Thr Ala

605

Asp Ile Trp

620

Asn Tyr Thr

Gln Glu Lys

Lys Ile Tyr

670

Gly Glu Val
685

Gln

Arg Glu

700

cho moslGagPol

ggggagctgg

ctgaagcaca
ctggaaacca
ggcagcgagg
cggatcgaga
agcaagaaga
aactacccca

accctgaacg

-96-

accgctggga
tcgtgtggge
gcgagggcetg
aactgcggag
tcaaggacac
aagcccagca
tcgtgcagaa

cctgggtgaa

Val Pro

Asp Asn

Gly Glu
640
Met Lys
655

Ile

His

Gly Ser

Lys Arg

gaagatcagg
cagcagagag
taggcagatt
cctgtacaac
caaagaagcc
ggctgccgcet
catccaggga

ggtggtggag

60

120

180

240

300

360

420

480



gaaaaggcct
ccccaggacc
ctgaaagaga
ggacctatcg
tccacactgc
atctacaagc
agcatcctgg
tacaagaccc
ctgctggtgce
gccaccctgg
agggtgctgg
ggcaacttcc
attgccaaga
caccagatga
aacaagggca
gaaagcttcc
aaagagatgt
atggctccca
cccagggtga
gaggaaatgg
cctgtgttcg
gagctgaaca
ggcctgaaga
cctctggacg
acacctggca
atcttccagt
gtgatctacc
agagccaaaa
aagaagcacc

tggaccgtgce

tcagccctga
tgaacaccat
caatcaacga
ctcctggcecca
aggaacagat
ggtggatcat
acatcaggca
tgagagccga
agaacgccaa
aagagatgat
ccgaggccat
ggaaccagag
actgcagggc
aggactgcac
ggcctggcaa
ggtttggcga
accctctggce
tcagcccaat
agcagtggcc
aaaaagaggg
ccatcaagaa
agcggaccca
aaaagaaaag
agggcttccg
tcagatacca
gcagcatgac
agtatatggc
tcgaagaact
agaaagagcc

agcccatcca

ggtgatcccc
gctgaacacc
ggaagctgcc
gatgagagag
cggctggatg
tctgggactg
gggacccaaa
gcaggccagc
ccctgactgce
gacagcctgce
gagccaggtg
aaagaccgtg
tcccaggaag
cgagaggcag
cttcctgcag
ggaaaccacc
cagcctgaag
cgagacagtg
tctgaccgag
caagatcacc
gaaagacagc
ggacttctgg
cgtgaccgtg
gaagtacaca
gtacaacgtg
cagaatcctg
tgccctctac
ccgcgagcac
tccettectg

gctgccagag

33766

atgttctctg
gtgggagggc
gagtgggaca
cccagaggca
accaacaacc
aacaagatcg
gagcccttca
caggacgtga
aagaccatcc
cagggagtgg
accaactctg
aagtgcttca
aaaggctgct
gccaacttcc
aacagacccg
acccctagcce
agcctgttcg
cctgtgaagc
gaaaagatca
aagatcggac
accaagtgga
gaggtgcagc
ctggctgtgg
gccttcacca
ctgcctcagg
gaacccttca
gtgggcagcg
ctgctgaagt
tggatgggct

aaggactcct

-97-

ccctgagcga
accaggctgc
gggtccaccc
gcgatattgc
ctcccatccce
tgcggatgta
gggactacgt
agaactggat
tgaaagccct
gaggacctgg
ccaccatcat
actgtggcaa
ggaagtgcgg
tgggcaagat
agcccaccgce
agaagcagga
gcaacgaccc
tgaagcctgg
aagccctgac
ccgagaaccce
ggaaactggt
tgggcatccc
gagatgccta
tcecccagceac
gctggaaagg
gagccaagaa
acctggaaat
ggggattcac
acgagctgca

ggaccgtgaa

gggagccaca
catgcagatg
agtgcacgct
tggcaccacc
tgtgggagag
cagccctgtg
ggaccggtte
gaccgagaca
gggacctgct
ccacaaggcc
gatgcagaga
agagggacac
aaaagaaggc
ctggcctagce
tccteeccgag
acccatcgac
cagcagccag
catggacgga
agccatctgc
ctacaacacc
ggacttcaga
tcaccctgct
cttcagcgtg
caacaacgag
cagccctgcec
ccctgagatc
cggacagcac
cacccctgac
ccctgacaag

cgacatccag

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



aaactggtcg
ctgtgtaagc
gccgagetgg
tacgacccct
taccagatct
acagcccaca
agcatcgtga
gaaacctggt
accccacccc
acattctacg
accgacagag
ctgcaggcca
agccagtatg
aaccagatca
cacaagggca
gtgctgttcc
tggagagcca
agctgcgacc
ggcatctggc
gtggccagcg
tacttcatcc
agcaacttca
tttggcatcc
aagaagatca
gccgtgttca
cggatcatcg
aagatccaga
gccaagctgce
gtggtgccca

gactgtgtcg

gcaagctgaa
tgctgagggg
aactggccga
ccaaggacct
atcaggaacc
ccaacgacgt
tctggggaaa
ggaccgacta
tggtgaagct
tggctggage
gcagacagaa
tctatctggc
ccctgggecat
tcgagcagct
tcggagggaa
tggacggcat
tggccagcga
agtgccagct
agctggcatg
gatacatcga
tgaagctggc
cctctgctge
cctacaatcc
tcggacaggt
tccacaactt
acatcattgc
acttcagggt
tgtggaaagg
gacggaaggt

ctggcaggca

ctgggccagce
agccaaagca
gaacagagag
gattgccgag
tttcaagaac
gaagcagctg
gacacccaag
ctggcaggcc
gtggtatcag
tgccaacaga
aatcgtgagc
actgcaggac
catccaggcc
gatcaagaaa
cgagcaggtg
cgataaagcc
cttcaacctg
gaaaggcgag
cacccacctg
agccgaagtg
tggcagatgg
cgtgaaggct
ccagtctcag
cagggatcag
caagcggaag
caccgatatc
gtactacagg
cgaaggagcc

gaaaatcatc

ggacgaggac

33766

cagatctacc
ctgaccgaca
atcctgaaag
atccagaaac
ctgaaaacag
accgaagccg
ttcaggctgce
acctggattc
ctggaaaagg
gagacaaagc
ctgaccgaaa
agcggaagcg
cagcctgaca
gaacgggtgt
gacaagctgg
caggaagagc
cctccegtgg
gccatgcacg
gaaggcaaga
atccctgceccg
cctgtgaagg
gcctgttggt
ggagtggtgg
gccgagcacce
ggagggatcg
cagaccaaag
gacagcaggg
gtcgtcatcc

aaggactacg

-08-

ctggcatcaa
tcgtgcctct
aacccgtgca
agggacacga
gcaagtacgc
tgcagaaaat
ccatccagaa
ccgagtggga
accctatcgce
tgggcaaggc
ccaccaacca
aggtgaacat
agagcgagag
acctgagctg
tgtccagcgg
acgagaagta
tggccaaaga
gacaggtgga
tcattctggt
agacagggca
tgatccacac
gggctggcat
ccagcatgaa
tgaaaactgc
gagggtactc
agctgcagaa
accccatctg
aggacaacag

gcaaacagat

agtcagacag
gacagaagaa
cggagtgtac
ccagtggacc
caagatgcgg
cgccatggaa
agagacatgg
gttcgtgaac
tggcgtggag
tggctacgtg
gaaaacagcc
cgtgacagcc
cgagctggtg
ggtgccagcc
aatccggaag
ccacagcaat
aatcgtggcc
ctgctcccct
ggccgtgcac
ggaaacagcc
agccaacggc
tcagcaggaa
caaagagctg
cgtccagatg
tgctggcgag
acagatcatc
gaagggacct

cgacatcaag

ggctggagcc

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

- 3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4050



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

atgggagcca
ctgaggcctg
ctggaacggt
atcaagcagc
accgtggcca
ctggacaaga
gccgacggca
caccagccca
ttcagccctg
ctgaacacca
accatcaacg
gctcctggcece
caggaacaga
cggtggatca
gacatcaagc
ctgagagccg
cagaacgcca
gaagagatga
gccgaggcca
agcaagcgga
agggcaccca

tgcaccgaga

4023

gagccagcat
gagggaagaa
ttgccctcaa
tgcagcctgce
ccctgtactg
tcgaggaaga
aggtctccca
tcagccctceg
aggtgatccc
tgctgaacac
aggaagctgc
agatgagaga
tcgcctggat
tcctgggact
agggacccaa
agcaggccac
accctgactg
tgacagcctg
tgagccagac
tcgtgaagtg
ggaagaaagg

ggcaggccaa

Trinh ty Nhén tao

trinh ty nucleotit m& hoda

cctgcgagéa
acactacatg
tcctggectg
cctgcagaca
cgtgcatgcc
gcagaacaag
gaactacccc
gacactgaat
catgttcaca
cgtgggaggg
cgagtgggac
gcccagaggc
gaccagcaac
gaacaagatc
agagcctttc
ccaggacgtg
caagaccatc
ccagggagtg
caacagcacc
cttcaactgt
ctgctggaag

cttcctgggce

33766

cho mos2GagPol

gggaagctgg

ctgaagcacc
ctggaaacca
ggcaccgagg
gagatcgaag
agccagcaga
atcgtgcaga
gcctgggtga
gccctgagcg
caccaggctg
aggctgcacc
agcgatattg
cctcccatcc
gtgcggatgt
agggactacg
aagaactgga
ctgagagccc
ggaggaccct
atcctgatgc
ggcaaagagg
tgcggaaaag

aagatctggc

-99-

acaagtggga
tggtctgggce
gcgagggctg
aactgcggag
tgagggacac
aaacccagca
acctgcaggg
aggtgatcga
agggagccac
ccatgcagat
ctgtgcacgc
ctggcaccac
ctgtgggaga
acagccctac
tggaccggtt
tgaccgacac
tgggacctgg
ctcacaaggc
agcggagcaa
gacacattgc
aaggccacca

ctagccacaa

gaagatcagg
cagcagagag
caagcagatc
cctgttcaac
caaagaagcc
ggccaaagaa
acagatggtg
ggaaaaggcc
accccaggac
gctgaaggac
tggacctgtg
ctccaatctg
catctacaag
ctccatcctg
cttcaagacc
cctgctggtg
agccaccctg
tagggtgctg
cttcaagggc
cagaaactgt
gatgaaggac

gggcagacct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ggcaacttcc
gaggaaacca
agaagcctgt
gtgcctgtga
gaggaaaaga
agcaagatcg
agcaccaagt
tgggaggtgce
gtgctggcecg
acagccttca
gtgctgcctc
ctggaaccct
tacgtcggca
cacctgctge
ctgtggatgg
gagaaggact
agccagatct
gccctgaccg
gagatcctga
gagatccaga
aacctgaaaa
ctgaccgaag
aagttcaagc
gccacctgga
cagctggaaa
agagagacaa
tccctgaccg
gactctggcc
gcacagcctg

aaagaaaagg

tgcagagcag
cccctgetcece
tcggcagcga
agctgaagcc
tcaaagccct
gacccgagaa
ggaggaaact
agctgggcat
tgggagatgce
ccatccccag
agggatggaa
tccggaagceca
gcgacctgga
ggtggggatt
gctacgagct
cctggaccgt
acgctggcat
aggtggtgcc
aagaacccgt
agcagggaca
caggcaagta
ccgtgcagaa
tgcccatcca
ttcccgagtg
aagaacccat
agctgggcaa
ataccaccaa
tggaagtgaa
acaagagcga

tgtacctggc

acccgagccc
caagcaggaa
ccctctgagce
tggcatggac
ggtggagatc
cccctacaac
ggtggacttc
ccctcaccct
ctacttcagc
catcaacaac
gggctctcct
gaaccctgac
aatcggacag
caccacccct
gcacccagac
gaacgacatc
caaagtgaag
actgacagag
gcacggagtg
gggacagtgg
cgccaggatg
gatcgccacc
gaaagagaca
ggagttcgtg
cgtgggagce
ggctggctac
ccagaaaaca
catcgtgaca
gagcgagctg

ctgggtgcca

33766

accgctcctce
cctaaggaca
cagatggctc
ggacccaagg
tgtaccgaga
acccctatct
agagagctga
gctggcctga
gtgcctctgg
gagacacctg
gcaatcttcc
atcgtgatct
caccggacca
gacaagaagc
aagtggaccg
cagaaactgg
cagctgtgta
gaagccgagc
tactacgacc
acctaccaga
aggggagccc
gagagcatcg
tgggaggcect
aacaccccac
gagacattct
gtgaccgaca
gccctgcagg
gccagccagt
gtgtctcaga

gcccacaagg

-100-

cagccgagag
gagagcctct
ccatctcccc
tgaaacagtg
tggaaaaaga
tcgccatcaa
acaagcggac
agaaaaagaa
acgaggactt
gcatcagata
agagcagcat
accagtacat
agatcgaaga
accagaaaga
tgcagcccat
tcggcaagct
agctcctgag
tggaactggc
ccagcaagga
tctaccagga
acaccaacga
tgatttgggg
ggtggaccga
ccctggtgaa
acgtggctgg
gaggcaggca
ccatccacct
atgccctggg

tcattgagca

ggatcggagyg

cttccggttce
gaccagcctg
tatcgagaca
gcctctgacc
gggcaagatc
gaagaaagac
ccaggacttc
aagcgtgacc
cagaaagtac
ccagtacaac
gaccaagatc
ggcagccctg
actcaggcag
gcctcectte
cgtgctgect
gaactgggcc
aggcaccaaa
cgagaacaga
cctgattgcc
acccttcaag
cgtcaaacag
aaagacaccc
gtactggcag
gctgtggtat
agctgccaac
gaaagtggtg
ggctctgcag
catcattcag
gctgatcaag

gaacgagcag

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtggacaagc
gcccaggaag
ctgcctccca
gaggccattc
ctggaaggca
gtgatccctg
tggcctgtga
gctgcctgtt
cagggagtgg
caggccgagc
aagggaggga
atccagacca
agggacagca
gccgtcgtcea
atcagagact

gac

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

<400> 22

atgcgggtga
ctgggcatcc
gtgcccgtgt
gacaccgagg
caggaagtgg

gagcagatgc

2055

tggtgtccag
agcacgagaa
tcgtggccaa
acggacaggt
aggtgatcct
ccgagacagg
aaaccatcca
ggtgggctgg
tggcctccat
atctgaaaac
tcggagagta
aagaactgca
gagatcccct
tccaggacaa

acggcaaaca

ccggcatccg
tgatgatttg
ggaaagaggc
tgcacaacgt
tcctggaaaa

acgaggacat

gggcatccgg

gtaccacagc
agaaatcgtg
ggactgcagc
ggtggccgtg
ccaggaaaca
cacagccaac
cattaagcag
caacaaagag
agccgtccag
ctctgctggc
gaagcagatc
gtggaaggga
cagcgacatc

gatggctgge

Trinh ty Nhén tao

trinh tu nucleotit m& héa

gaagaactac
ctctgccgcec
caccaccacc
gtgggccacc
cgtgaccgag

catcagcctg

33766

aaggtgctgt
aattggagag
gcctcttgceg
ccaggcatct
cacgtggcct
gcctacttcc
ggcagcaact
gaatttggca
ctgaagaaga
atggccgtgt
gagaggatcg
acaaagatcc
cctgccaagc
aaggtggtgc

gacgactgcg

ttctggacgg
ccatggccag
acaagtgcca
ggcagctggce
ctggatacat
tgctgaagct
tcacctctgc
tccectacaa
tcatcggaca
tcatccacaa
tggacattat
agaacttcag
tgctgtggaa
ccagacggaa

tcgcctctag

cho moslEnv

cagcacctgt
ggaaagctgt
ctgttctgcg
cacgcctgcg
aacttcaaca

tgggaccaga

-101-

ggcggtgggg
gggtgaccgt
ccagcgacgc
tgcccaccga
tgtggaagaa

gcctgaagcc

catcgacaaa
cgagttcaac
gctgaaaggc
ctgcacccac
cgaagccgaa
ggctggcagy
caccgtgaag
ccctcagtct
ggtcagggat
cttcaagcgg
cgccagcgat
ggtgtactac
aggcgaagga
ggccaagatc

gcaggacgag

caccatgctg
gtactacggc
caaggcctac
ccccaacccce
caacatggtg

ctgcgtgaag

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4023

60

120

180

240

300

360



ctgacccccc
gccaccaaca
agcttcaaca
aagctggacg
tgcaacacca
cactactgcg
accggcccct
tccacccagc
aatttcacca
tgcacccggce
tacacagccg
aactggaaca
aagaccatcg
aactgtggcg
tggaacaact
ctgccctgcece
gcccctcecca
c¢gggacggcyg
cgggacaact
gtggctccca
ggcgccgtgt
accctgaccg
ctccgggcca
ctgcaggcca
tggggctgca
aacaagagcc
aacaattaca
aacgagcagg

agcaactggc

tgtgcgtgac
ccaacagcag
tcaccacctc
tggtgcccat

gcgtgatcac

cccectgeecgg

gcaccaacgt
tgctgctgaa
acaatgccaa
ccaacaacaa
gcgacatcat
acaccctgcg
tgttcaacca
gcgagttctt
ccacctggaa
ggatcaagca
tccggggcecea
gcaacgatac
ggcggagcga
ccaaggccaa
ttctgggcectt
tgcaggcccg
tcgaggccca
gggtgctgge
gcggcaagct
tggacaagat
ccagcctgat

aactgctgga

tgtgg

cctgaactgc
ctggggcgag
catccggaac
cgacaacgac
ccaggcctgce
cttcgccatc
gagcaccgtg
cggcagcctg
gaccatcatg
cacccggaag
cggcgacatc
gcagatcgtg
cagcagcggc
ctactgcaac
taacaccaag
gattatcaat
gatccggtgc
cagcggcacc
gctgtacaag
gcggcgggtyg
cctgggagcc
gctgctgctg
gcagcacctg
cgtggagaga
gatctgcacc
ctggaacaat
ctacaccctg

actggacaag

33766

accgacgacg
cctatggaaa
aaggtgcaga
agcaacaaca
cccaaggtgt
ctgaagtgca
cagtgcaccc
gccgaggaag
gtgcagctga
agcatccaca
cggcaggccc
gagaagctgg
ggagaccccg
agcaccaagc
cggagcaacg
atgtggcagg
agcagcaaca
gagatcttcc
tacaaggtgg
gtgcagagcg
gccggaagca
tccggecateg
ctgcagctga
tacctgaagg
accaccgtgce
atgacctgga
atcgaggaaa

tgggccagcc

-102-

tgcggaacgt
agggcgagat
agcagtacgc
ccaactaccg
ccttcgagcecce
acgacaagaa
acggcatccg
aggtggtgat
acgtgagcgt
tcggceccectgg
actgcaacat
gcaagcagtt
agatcgtgat
tgttcaacag
acaccgaaga
aggtcggcaa
tcaccggcct
ggcctggcgg
tgaagatcga
agaagagcgc
ccatgggagc
tgcagcagca
ccgtgtgggg
atcagcagct
cctggaacgc
tggaatggga
gccagaacca

tgtggaactg

gaccaacaac
caagaactgc
cctgttctac
gctgatcagc
catccccatc
gttcaacggc
gcccgtggtyg
cagaagcgag
ggagatcaac
cagggccttc
cagccgggcc
cggcaacaac
gcacagcttc
cacctggacc
gcacatcacc
ggccatgtac
gctgctgacc
cggagatatg
gcccctggge
cgtgggcatc
cgccagcatg
gaacaacctg
catcaagcag
cctggggatc
cagctggtcc
gcgcgagatc
gcaggaaaag

gttcgacatc

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2055



<210> 23

<211> 2052
<212> ADN
<213>
<220>
<223>
<400> 23

atgagagtgc
ttttggatga
gtgcccgtgt
gagaaagagg
caggaaatgg
gaccagatgc
ctgacccccce
acctacaaca
accaccgtgg
gtgcccctgg
cggctgatca
cccatcccca
accttcaacg
aagcccgtgg
atccggtccg
gtgaacatca
ggccagacct
ctgagccggg
ttccccaata
cacagcttca
acctacatgc

atcaagcaga

gccggcaata

ggggcatcca
tcatcatctg
ggaaagaggc
tgcacaacgt
tcctggaaaa
acgaggacat
tgtgcgtgac
tcatccacaa
tggaggaccyg
acgagaacaa
actgcaacac
tccactactg
gcaccggccc
tgtccaccca
agaacctgac
cctgcacccg
tttacgccac
acggctggaa
agaccatcaa
actgcagggg
ccaacggcac
tcatcaatat

tcacctgccg

Trinh tu Nhédn tao

trinh tu nucleotit m& hda

gcggaactgg
ccgggtgatg
caagaccacc
gtgggccacc
cgtgaccgag
catccggctg
cctggaatgce
cgagacctac
gaagcagaag
cagcagcgag
cagcgccatc
cgcccctgec
ctgcaacaac
gctgctgctg
caacaacgcc
gcccaacaac
cggcgacatc
caagaccctg
cttcaccagc
cgagttcttc
caacagcaac
gtggcaggag

gtccaacatc

33766

cho mos2Env

ccccagtggt
ggcaacctgt
ctgttctgcg
cacgcctgcg
aacttcaaca
tgggaccaga
cggaacgtga
aaagagatga
gtgcacgccc
aagtccagcg
acccaggcct
ggctacgcca
gtgagcaccg
aacggcagcc
aagaccatca
aacacccgga
atcggcgaca
cagggcgtga
agcagcggcg
tactgcaata
agcagcagca
gtcggcaggg

accggcctgce

-103-

ggatctgggg
gggtgaccgt
ccagcgacgc
tgcccaccga
tgtggaagaa
gcctgaagcc
gaaacgtgag
agaactgcag
tgttctaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtgcacct
agagcatccg
tccggcaggce
agaagaagct
gagacctgga
cctccggect
acatcaccct
ccatgtacgce

tgctgaccag

catcctgggc
gtactacggc
caaggcctac
ccccaacccce
cgacatggtg
ctgcgtgaag
cagcaacggc
cttcaacgcc
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggcatc
agagatcatc
gaatgagacc
gatcggccct
ccactgcaac
ggccgagcac
aatcaccacc
gttcaatggc
gccctgecgg

ccctcecccatce

ggacggcggce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



agcaacaacg
aacaactggc
gctcctaccg
gccgtgttte
ctgaccgtgc
agagccatcg
cagacccggg
ggctgcagcg
aagagccaga
aactacaccg
gagaaggacc

aactggctgt

<210> 24
<211> 829
<212> ADN
<213>
<220>

<223>
Ad26

<400> 24

tcaatattgg
ttggccattg
aacattaccg
gtcattagtt
gcctggctga
agtaacgcca
ccacttggca
cggtaaatgg

gcagtacatc

gcgtgcctaa
ggagcgagct
aggccaagcg
tgggcattct
aggcccggca
aggcccagca
tgctggccat
gcaagctgat
ccgacatctg
gcgagatcta
tgctggcecct

99

vung khéi déng

ccattagcca
catacgttgt
ccatgttgac
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgecectggce

tacgtattag

cgacaccgag
gtacaagtac
gcgggtggtg
gggagccgcece
gctgctgtcc
gcacatgctg
cgagagatac
ctgcaccacc
ggacaacatg
caggctgctg

ggacagctgg

Trinh tu Nhan tao

33766

accttccggce

aaggtggtgg

gagagcgaga
ggaagcacca
ggcatcgtgc
cagctgaccg
ctgcaggatc
gccgtgeect
acctggatgc
gaagagagcc

aagaacctgt

CMV dung d& biédu hién

tattattcat
atccatatca
attgattatt
atatggagtt
acccccgcecec
tccattgacg
tgtatcatat
attatgccca

tcatcgctat

tggttatata
taatatgtac
gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc

taccatggtg

-104-

ctggcggcgg
aggtgaagcc
agagcgccgt
tgggagccgc
agcagcagag
tgtggggcat
agcagctcct
ggaacaccag
agtgggacaa
agaaccagca

ggaactggtt

agatatgcgg
cctgggcgtg
gggcatcggce
cagcatcacc
caacctgctg
caagcagctg
gggcctgtgg
ctggtccaac
agagatcggc
ggaaaagaac

cgacatcacc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2052

khang nguyén trong vat truyén

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
ttatgggact

atgcggtttt

atattggcta
gctcatgtcc
caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

ggcagtacat

60

120

180

240

300

360

420

480

540



caatgggcgt
caatgggagt
cgccccattg
tcgtttagtg

aagacaccgg

<210> 25
<211>
<212> ADN
<213>
<220>
<223>
<400> 25

atgagagtgc
ttctggatgc
gtgcccegtgt
gagaaagagg
caggaaatcg
gatcagatgc
ctgacccctc
acctacaaca
accaccgtgg
gtgcccctgg
agactgatca
cctatcccca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca

ggccagacct

2586

ggatagcggt
ttgttttggc
acgcaaatgg
aaccgtcaga

gaccgatcca

ggggcatgct
tgatgatcta
ggaaggacgc
tgcacaacgt
tcctgggcaa
acgaggacat
tgtgcgtgac
tcatccacaa
tcgaggaccg
acgagaacaa
actgcaacac
tccactactg
gcaccggccce
tgtctaccca
agaacctgac
cctgtacccg

tttacgccac

ttgactcacg
accaaaatca
gcggtaggcg
tcgcctggag

gcctccgcegg

Trinh tu Nhé&n tao

trinh ty nucleotit m& hoda

gagaaactgg
cagcgtgatg
caagaccacc
ctgggccacc
cgtgaccgag
catctccctg
cctgaactgce
cgagacatac
gaagcagaag
cagcagcgag
cagcgccatc
cgcccectgcece
ctgcaacaat
gctgctgctg
caacaacgcc
gcctaacaac

cggcgatatt

33766

gggatttcca
acgggacttt
tgtacggtgg

acgccatcca

ccgggaacgg

cho C4

cagcagtggt
ggcaacctgt
ctgttttgcg
cacgcctgtg
aacttcaaca
tgggacgcct
cggaacgtgc
aaagagatga
gtgcacgccc
aagtcctccg
acccaggcct
ggctacgcca
gtgtccaccg
aacggcagcc
aaaaccatca
aacacccgga

atcggcgaca

-105-

agtctccacc
ccaaaatgtc
gaggtctata
cgctgttttg

tgcattgga

ggatctggtc
gggtcaccgt
cctccgatge
tgcccaccga
tgtggaagaa
ccctggaacc
gcaacgtgtc
agaactgcag
tgttctaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg

tccggcaggce

ccattgacagt
gtaacaactc
taagcagagc

acctccatag

cagcctgggce
gtactacggc
caaggcctac
ccccaatccc
cgacatggtc
ctgcgtgaag
cagcaacggc
cttcaacgct
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggcatc
agagatcatt
gaacgaaacc
gatcggccct

ccactgcaat

600

660

720

780

829

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ctgagccggg
ttccctaaca
cacaccttca
agcaacatcg
aatatgtggc
tgccggtcca
ccaaacgaca
gagctgtaca
aagagaagag
atcctgggag
agacagctgc
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac
gccctggatt
atcaagatct
ctgagcatcg
cagaaccctg
aaggatcgga
agcctgtgcec
gtcgaactgc
tacctgggct
ctcgacacaa
cggatctgcc
ctgcag
<210> 26

<211>

2133

acggctggaa
agactatcaa
actgtcgggg
agcggaacga
aggaagtggg
atatcaccgg
ccgagacatt
agtacaaggt
tggtcgaacg
ccgctggcete
tcagcggcat
tgctgcagcect
gatacctgca
ccaccgccgt
acatgacctg
tgctggaaga
cttggaacaa
tcatcatgat
tgaaccgcgt
gcggactgga
gcatcaggct
tgttcagcta
tggggagaag
ccctgcectgea
tcgctattge

gggccatctg

caagacactg
gttcgcecect
cgagttcttc
cagcatcatc
cagagccatc
cctgctgctce
cagacccggce
ggtggaagtg
cgagaagcgg
taccatgggce
cgtgcagcag
gaccgtgtgg
ggatcagcag
gccctggaat
gatgcagtgg
gtcccagaac
tctgtggaac
cgtgggcggce
gcggcaggga
cagactgggc
ggtcaacggc
ccacagactg
ctctctgaga
gtactggggc
cgtggccgaa

caacatcccc

33766

cagggcgtca
cactctggcg
tactgcaata
acactgcctt
tacgccccte
accagagatg
ggaggcgaca
aagcccctgg
gccgtgggaa
gctgcctcta
cagagcaacc
ggcattaagc
ctcctgggece
acctcttgga
gacaaagaaa
cagcaggaaa
tggttcagca
ctgatcggcc
tacagccecctc
cggattgagg
ttcttecgete
cgggacttta
ggcctgcagce
ctggaactga
ggcaccgata

agacggatca

-106-

agaagaagct
gcgacctgga
cctccaacct
gccggatcaa
caatcgccgg
gcggctccaa
tgcggaacaa
gcgtggeccc
tcggageccgt
tcaccctgac
tgctgagagc
agctccagac
tgtggggctg
gcaacaagag
tcggcaacta
agaacgagaa
tctccaagtg
tgcggatcat
tgagcctgceca
aagaaggcgg
tgttttggga
tcctgattgt
ggggctggga
agaagtctgc
gaatcatcga

gacagggctt

ggccgaacac
aatcaccacc
gttcaacgag
gcagattatc
caacatcaca
caatggcgtg
ttggcggagce
taccgaggcc
gtttctggga
agtgcaggcc
cattgaggcc
acgggtgctg
tagcggcaag
ccagaccgac
taccggcgag
ggacctgctg
gctgtggtac
ctttgccgtg
gaccctgact
cgagcaggac
cgacctgcgg
ggccagagcc
gattctgaag
catcaatctg
gctgatccag

cgaggccgcet

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2586



<212> ADN
<213>
<220>
<223>
<400> 26

atgagagtgc
ttctggatgc
gtgcccgtgt
gagaaagagg
caggaaatcg
gatcagatgc
ctgacccctc
acctacaaca
accaccgtgg
gtgccecctgg
agactgatca
cctatcccca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagccggg
ttccctaaca
cacaccttca
agcaacatcg
aatatgtggce
tgccggtcecca

ccaaacgaca

ggggcatgcet
tgatgatcta
ggaaggacgc
tgcacaacgt
tcctgggcaa
acgaggacat
tgtgcgtgac
tcatccacaa
tcgaggaccg
acgagaacaa
actgcaacac
tccactactg
gcaccggccce
tgtctaccca
agaacctgac
cctgtacccg
tttacgccac
acggctggaa
agactatcaa
actgtcgggg
agcggaacga
aggaagtggg
atatcaccgg

ccgagacatt

Trinh ty Nhan tao

trinh tu nucleotit m& hba

gagaaactgg
cagcgtgatg
caagaccacc
ctgggccacc
cgtgaccgag
catctccctg
cctgaactgc
cgagacatac
gaagcagaag
cagcagcgag
cagcgccatc
cgcccctgcece
ctgcaacaat
gctgctgcectg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
gttcgccect
cgagttcttc
cagcatcatc
cagagccatc
cctgctgcete

cagacccggc

33766

cho C4D7

cagcagtggt
ggcaacctgt
ctgttttgcg
cacgcctgtg
aacttcaaca
tgggacgcct
cggaacgtgc
aaagagatga
gtgcacgccc
aagtcctccg
acccaggcect
ggctacgcca
gtgtccaccg
aacggcagcc
aaaaccatca
aacacccgga
atcggcgaca
cagggcgtca
cactctggcg
tactgcaata
acactgcctt
tacgcccectce
accagagatg

ggaggcgaca

-107-

ggatctggtc
gggtcaccgt
cctccgatge
tgcccaccga
tgtggaagaa
ccctggaacc
gcaacgtgtc
agaactgcag
tgttctaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg
tccggcaggce
agaagaagct
gcgacctgga
cctccaacct
gccggatcaa
caatcgccgg
gcggctccaa

tgcggaacaa

cagcctgggc
gtactacggc
caaggcctac
ccccaatccc
cgacatggtc
ctgcgtgaag
cagcaacggc
cttcaacgct
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggcatc
agagatcatt
gaacgaaacc
gatcggccecct
ccactgcaat
ggccgaacac
aatcaccacc
gttcaacgag
gcagattatc
caacatcaca
caatggcgtg

ttggcggagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gagctgtaca
aagagaagag
atcctgggag
agacagctgc
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac
gccctggatt
atcaagatct

ctgagcatcg

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

atgagagtgc
ttctggatgce
gtgcccgtgt
gagaaagagg
caggaaatcg
gatcagatgc
ctgacccctc
acctacaaca

accaccgtgg

gtgcccctgg

2112

agtacaaggt
tggtcgaacg
ccgctggcetce
tcagcggcat
tgctgcagcet
gatacctgca
ccaccgccegt
acatgacctg
tgctggaaga
cttggaacaa
tcatcatgat

tgaaccgcgt

ggggcatgcet
tgatgatcta
ggaaggacgc
tgcacaacgt
tcctgggcaa
acgaggacat
tgtgcgtgac
tcatccacaa
tcgaggaccg

acgagaacaa

ggtggaagtg
cgagaagcgg
taccatgggc
cgtgcagcag
gaccgtgtgg
ggatcagcag
gccctggaat
gatgcagtgg
gtcccagaac
tctgtggaac
cgtgggcggce

gcggcagggc

Trinh ty Nhén tao

trinh ty nucleotit m& hoda

gagaaactgg
cagcgtgatg
caagaccacc
ctgggccacc
cgtgaccgag
catctccctg
cctgaactge
cgagacatac
gaagcagaag

cagcagcgag

33766

aagcccctgg
gccgtgggaa
gctgcctcta
cagagcaacc
ggcattaagc
ctcctgggcece
acctcttgga
gacaaagaaa
cagcaggaaa
tggttcagca
ctgatcggcc

tac

cho sC4

cagcagtggt
ggcaacctgt
ctgttttgcg
cacgcctgtg
aacttcaaca
tgggacgcct
cggaacgtgc
aaagagatga
gtgcacgccc

aagtcctccg

-108-

gcgtggcccc
tcggagccgt
tcaccctgac
tgctgagagc
agctccagac
tgtggggctg
gcaacaagag
tcggcaacta
agaacgagaa
tctccaagtg

tgcggatcat

ggatctggtc
gggtcaccgt
cctccgatgce
tgcccaccga
tgtggaagaa
ccctggaacc
gcaacgtgtc
agaactgcag
tgttctaccyg

agaacagctc

taccgaggcc
gtttctggga
agtgcaggcc
cattgaggcc
acgggtgctg
tagcggcaag
ccagaccgac
taccggcgag
ggacctgctg
gctgtggtac

ctttgcecgtg

cagcctgggce
gtactacggc
caaggcctac
ccccaatccce
cgacatggtc
ctgcgtgaag
cagcaacggc
cttcaacgct
gctggacatc

cgagtactac

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2133

60

120

180

240

300

360

420

480

540

600



agactgatca
cctatcccca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagccggg
ttccctaaca
cacaccttca
agcaacatcg
aatatgtggc
tgccggtcca
ccaaacgaca
gagctgtaca
aagagaagag
atcctgggag
agacagctgc
cagcagcaca
gccatcgaga
ctgatctgta
atctgggaca
atctatagac
aagatcgaag
aaactgatcg

cgcgagaaac

<210> 28
<211>

<212> PRT

1350

actgcaacac
tccactactg
gcaccggccc
tgtctaccca
agaacctgac
cctgtacccg
tttacgccac
acggctggaa
agactatcaa
actgtcgggg
agcggaacga
aggaagtggg
atatcaccgg
ccgagacatt
agtacaaggt
tggtcgaacg
ccgctggcetce
tcagcggcat
tgctgcagcect
gatacctgca
ccaccgccegt
acatgacctg
tgctggaaga
agattctgag
gcgaagtggg

gc

cagcgccatc
cgcccecctgcece
ctgcaacaat
gctgctgctg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
gttcgccect
cgagttcttc
cagcatcatc
cagagccatc
cctgctgctc
cagacccggc
ggtggaagtg
cgaggaacgg
taccatgggc
cgtgcagcag
gaccgtgtgg
ggatcagcag
gccctggaat
gatgcagtgg
gtcccagaac
caagatctac

atccggcegcet

33766

acccaggcecct
ggctacgcca
gtgtccaccg
aacggcagcc
aaaaccatca
aacacccgga
atcggcgaca
cagggcgtca
cactctggcg
tactgcaata
acactgcecctt
tacgccectce
accagagatg
ggaggcgaca
aagcccctgg
gccgtgggaa
gctgcctcta
cagagcaacc
ggcattaagc
ctcctgggcece
acctcttgga
gacaaagaaa
cagcaggaaa
cacatcgaga

cccacaaagg

-109-

gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg
tccggcaggce
agaagaagct
gcgacctgga
cctccaacct
gccggatcaa
caatcgccgg
gcggctccaa
tgcggaacaa
gcgtggcccce
tcggagccgt
tcaccctgac
tgctgagagc
agctccagac
tgtggggctg
gcaacaagag
tcggcaacta
agatgaagca
acgagatcgc

ccaaaagacg

gtccttcgac
caacaacaag
ccacggcatc
agagatcatt
gaacgaaacc
gatcggccct
ccactgcaat
ggccgaacac
aatcaccacc
gttcaacgag
gcagattatc
caacatcaca
caatggcgtg
ttggcggagce
taccgaggcc
gtttctggga
agtgcaggcc
cattgaggcc
acgggtgctg
tagcggcaag
ccagaccgac
taccggcgag
gatcgaggac
ccgcatcaag

ggtggtgcag

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2112



<213> Trinh tu
<220>

<223> trinh tu
<400> 28

Met Gly Ala Arg
1

Glu Lys Ile Arg

20
His Ile Val Trp
35
Gly Leu Leu Glu
50

Gln Pro Ser Leu
65

Thr Val Ala Thr

Thr Lys Glu Ala
100

Lys Lys Ala Gln

115
Ser Gln Asn Tyr
130
Gln Ala Ile Ser
145

Glu Lys Ala Phe

Glu Gly Ala Thr
180
Gly His Gln Ala

195

Nhé&n tao

33766

khang nguyén kham moslGagPol

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

Val

Pro

Arg

Glu

55

Gly

Cys

Lys

Ala

val

135

Thr

Glu

Asp

Gln

Leu

Gly

Glu

40

Gly

Ser

val

Ile

Ala

120

Gln

Leu

Val

Leu

Met

200

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Gly

10

Lys

Glu

Arg

Glu

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

-110-

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

205

Asp

Arg

30

Val

Gly

Leu

Ile

Lys

110

Ser

Met

vVal

Ala

Thr

190

Asn

Arg

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Gln

Val

vVal

Leu

175

vVal

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

Val

Gln

Asn

385

Ile

Gly

Phe

Ala

210

Gly

Thr

Val

Val

Lys

290

Ala

Leu

Gly

Gly

Val

370

Gln

Ala

Lys

Leu

Glu

Gln

Leu

Gly

Arg

275

Glu

Glu

Val

Pro

Gly

355

Thr

Arg

Lys

Glu

Gly

435

Trp

Met

Gln

Glu

260

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Asp

Arg

Glu

245

Ile

Tyr

Phe

Ala

Asn

325

Ala

Gly

Ser

Thr

Cys

405

His

Ile

Arg

Glu

230

Gln

Tyr

Ser

Arg

Ser

310

Ala

Thr

His

Ala

Val

390

Arg

Gln

Trp

Val

215

Pro

Ile

Lys

Pro

Asp

295

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala

Met

Pro

His

Arg

Gly

Arg

vVal

280

Tyr

Asp

Pro

Glu

Ala

360

Ile

Cys

Pro

Lys

Ser

440

33766

Pro

Gly

Trp

Trp

265

Ser

Val

val

Asp

Glu

345

Arg

Met

Phe

Arg

Asp

425

Asn

Val

Ser

Met

250

Ile

Ile

Asp

Lys

Cys

330

Met

vVal

Met

Asn

Lys

410

Cys

Lys

-111-

His

Asp

235

Thr

Ile

Leu

Arg

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Thr

Gly

Ala

220

Ile

Asn

Leu

Asp

Phe

300

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

Glu

Arg

Gly

Ala

Asn

Gly

Ile

285

Tyr

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Pro

Gly

Pro

Leu

270

Arg

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ile

Thr

Pro

255

Asn

Gln

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Ala

Thr

240

Ile

Lys

Gly

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe



Leu

Phe

465

Lys

Pro

Lys

Thr

Lys

545

Pro

Val

Gln

Thr

Gly

625

Thr

Gly

Phe

Gln

450

Gly

Glu

Ser

Leu

Glu

530

Glu

Val

Asp

Leu

Val

610

Phe

Pro

Ser

Arg

Asn

Glu

Met

Ser

Lys

515

Glu

Gly

Phe

Phe

Gly

595

Leu

Arg

Gly

Pro

Ala

675

Arg

Glu

Tyr

Gln

500

Pro

Lys

Lys

Ala

Arg

580

Ile

Ala

Lys

Ile

Ala

660

Lys

Pro

Thr

Pro

485

Met

Gly

Ile

Ile

Ile

565

Glu

Pro

Val

Tyr

Arg

645

Ile

Asn

Glu

Thr

470

Leu

Ala

Met

Lys

Thr

550

Lys

Leu

His

Gly

Thr

630

Tyr

Phe

Pro

Pro

455

Thr

Ala

Pro

Asp

Ala

535

Lys

Lys

Asn

Pro

Asp

615

Ala

Gln

Gln

Glu

Thr

Pro

Ser

Ile

Gly

520

Leu

Ile

Lys

Lys

Ala

600

Ala

Phe

Tyr

Cys

Ile

680

33766

Ala

Ser

Leu

Ser

505

Pro

Thr

Gly

Asp

Arg

585

Gly

Tyr

Thr

Asn

Ser

665

vVal

Pro

Gln

Lys

490

Pro

Arg

Ala

Pro

Ser

570

Thr

Leu

Phe

Ile

Val

650

Met

Ile

-112-

Pro

Lys

475

Ser

Ile

Val

Ile

Glu

555

Thr

Gln

Lys

Ser

Pro

635

Leu

Thr

Tyr

Glu

460

Gln

Leu

Glu

Lys

Cys

540

Asn

Lys

Asp

Lys

vVal

620

Ser

Pro

Arg

Gln

Glu

Glu

Phe

Thr

Gln

525

Glu

Pro

Trp

Phe

Lys

605

Pro

Thr

Gln

Ile

Tyr

685

Ser

Pro

Gly

Val

510

Trp

Glu

Tyr

Arg

Trp

590

Lys

Leu

Asn

Gly

Leu

670

Met

Phe

Ile

Asn

495

Pro

Pro

Met

Asn

Lys

575

Glu

Ser

Asp

Asn

Trp

655

Glu

Ala

Arg

Asp

480

Asp

Val

Leu

Glu

Thr

560

Leu

Val

vVal

Glu

Glu

640

Lys

Pro

Ala



Leu

Glu

705

Lys

His

Ser

Ala

Leu

785

Ala

His

Lys

Lys

Asn

865

Ser

Lys

Ile

Tyr

690

Glu

Lys

Pro

Trp

Ser

770

Arg

Glu

Gly

Gln

Asn

850

Asp

Ile

Glu

Pro

Val

Leu

His

Asp

Thr

755

Gln

Gly

Leu

val

Gly

835

Leu

Val

Val

Thr

Glu

915

Gly

Arg

Gln

Lys

740

Val

Ile

Ala

Glu

Tyr

820

His

Lys

Lys

Ile

Trp

900

Trp

Ser

Glu

Lys

725

Trp

Asn

Tyr

Lys

Leu

805

Tyr

Asp

Thr

Gln

Trp

885

Glu

Glu

Asp

His

710

Glu

Thr

Asp

Pro

Ala

790

Ala

Asp

Gln

Gly

Leu

870

Gly

Thr

Phe

Leu

695

Leu

Pro

Val

Ile

Gly

775

Leu

Glu

Pro

Trp

Lys

855

Thr

Lys

Trp

Val

Glu

Leu

Pro

Gln

Gln

760

Ile

Thr

Asn

Ser

Thr

840

Tyr

Glu

Thr

Trp

Asn

920
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Ile

Lys

Phe

Pro

745

Lys

Lys

Asp

Arg

Lys

825

Tyr

Ala

Ala

Pro

Thr

905

Thr

Gly

Trp

Leu

730

Ile

Leu

Val

Ile

Glu

810

Asp

Gln

Lys

val

Lys

890

Asp

Pro

-113-

Gln

Gly

715

Trp

Gln

Val

Arg

Val

795

Ile

Leu

Ile

Met

Gln

875

Phe

Tyr

Pro

His

700

Phe

Met

Leu

Gly

Gln

780

Pro

Leu

Ile

Tyr

Arg

860

Lys

Arg

Trp

Leu

Arg

Thr

Gly

Pro

Lys

765

Leu

Leu

Lys

Ala

Gln

845

Thr

Ile

Leu

Gln

Val

925

Ala

Thr

Tyr

Glu

750

Leu

Cys

Thr

Glu

Glu

830

Glu

Ala

Ala

Pro

Ala

910

Lys

Lys

Pro

Glu

735

Lys

Asn

Lys

Glu

Pro

815

Ile

Pro

His

Met

Ile

895

Thr

Leu

Ile

Asp

720

Leu

Asp

Trp

Leu

Glu

800

Val

Gln

Phe

Thr

Glu

880

Gln

Trp

Trp
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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

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

-114-



Thr

Val

Lys

Pro

Glu

Leu

Arg

Asp

Ile

Asp

Gly

Arg

Gly

<210>

<211>

<212>

Ala
1160
Ile
1175
Ala
1190
Tyr
1205
Leu
1220
Lys
1235
Lys
1250
Ile
1265
Ile
1280
Pro
1295
Ala
1310
Arg
1325
Ala

1340

29

Tyr

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Ile

Val

Lys

Asp

1341

PRT

Phe

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Trp

val

vVal

Cys

Ile

Ala

Trp

Gln

Ile

Val

Ile

Thr

Gln

Lys

Ile

Lys

vVal

Leu

Asn

Trp

Ser

Ile

Gln

Gly

Asp

Asn

Gly

Gln

Ile

Ala

Lys
1165
Gly
1180
Ala
1195
Gln
1210
Gly
1225
Met
1240
Gly
1255
Ile
1270
Phe
1285
Pro
1300
Asp
1315
Ile
1330
Gly

1345

Leu

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Ala

Asn

Lys

Arg

33766

Ala

Asn

Ile

Val

val

Val

Ser

Thr

Val

Lys

Ser

Asp

Gln

Gly

Phe

Gln

Val

Arg

Phe

Ala

Lys

Tyr

Leu

Asp

Tyr

Asp

-115-

Arg

Thr

Gln

Ala

Asp

Ile

Gly

Glu

Tyr

Leu

Ile

Gly

Glu

Trp
1170
Ser
1185
Glu
1200
Ser
1215
Gln
1230
His
1245
Glu
1260
Leu
1275
Arg
1290
Trp
1305
Lys
1320
Lys
1335
Asp

1350

Pro

Ala

Phe

Met

Ala

Asn

Arg

Gln

Asp

Lys

Val

Gln

Val Lys

Ala Val

Gly Ile

Asn Lys

Glu His

Phe Lys

Ile Ile

Lys Gln

Ser Arg

Gly Glu

Val Pro

Met Ala
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<213> Trinh ty Nhéan tao

<220>

<223> trinh tu khang nguyén kham mos2GagPol

<400> 29

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

1 5 10 15

Glu Lys Ile Arg Leu Arg Pro Gly Gly Lys Lys His Tyr Met Leu Lys
20 25 30

His Leu Val Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Leu Asn Pro

35 40 45
Gly Leu Leu Glu Thr Ser Glu Gly Cys Lys Gln Ile Ile Lys Gln Leu
50 55 60

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

65 70 75 80

Thr Val Ala Thr Leu Tyr Cys Val His Ala Glu Ile Glu Val Arg Asp

85 90 95

Thr Lys Glu Ala Leu Asp Lys Ile Glu Glu Glu Gln Asn Lys Ser Gln
100 105 110

Gln Lys Thr Gln Gln Ala Lys Glu Ala Asp Gly Lys Val Ser Gln Asn

115 120 125
Tyr Pro Ile Val Gln Asn Leu Gln Gly Gln Met Val His Gln Pro Ile
130 135 140

Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Ile Glu Glu Lys Ala

145 150 155 | 160

Phe Ser Pro Glu Val Ile Pro Met Phe Thr Ala Leu Ser Glu Gly Ala

165 170 175

Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr Val Gly Gly His Gln
180 185 190

Ala Ala Met Gln Met Leu Lys Asp Thr Ile Asn Glu Glu Ala Ala Glu

195 200 205

-116-



Trp

Met

225

Gln

Asp

Met

Pro

Gln

305

Gln

Gly

Pro

Ser

vVal

385

Arg

Gln

Trp

Asp

210

Arg

Glu

Ile

Tyr

Phe

290

Ala

Asn

Ala

Ser

Thr

370

Lys

Ala

Met

Pro

Arg

Glu

Gln

Tyr

Ser

275

Arg

Thr

Ala

Thr

His

355

Tle

Cys

Pro

Lys

Ser

435

Leu

Pro

Ile

Lys

260

Pro

Asp

Gln

Asn

Leu

340

Lys

Leu

Phe

Arg

Asp

420

His

His

Arg

Ala

245

Arg

Thr

Tyr

Asp

Pro

325

Glu

Ala

Met

Asn

Lys

405

Cys

Lys

Pro

Gly

230

Trp

Trp

Ser

Val

Val

310

Asp

Glu

Arg

Gln

Cys

390

Lys

Thr

Gly

Val

215

Ser

Met

Ile

Ile

Asp

295

Lys

Cys

Met

Val

Arg

375

Gly

Gly

Glu

Arg

His

Asp

Thr

Ile

Leu

280

Arg

Asn

Lys

Met

Leu

360

Ser

Lys

Cys

Arg

Pro

440

33766

Ala

Ile

Ser

Leu

265

Asp

Phe

Trp

Thr

Thr

345

Ala

Asn

Glu

Trp

Gln

425

Gly

Gly
Ala
Asn
250
Gly
Ile
Phe
Met
Ile
330
Ala
Glu
Phe
Gly
Lys
410

Ala

Asn

-117-

Pro

Gly

235

Pro

Leu

Lys

Lys

Thr

315

Leu

Cys

Ala

Lys

His

395

Cys

Asn

Phe

Val

220

Thr

Pro

Asn

Gln

Thr

300

Asp

Arg

Gln

Met

Gly

380

Ile

Gly

Phe

Leu

Ala

Thr

Ile

Lys

Gly

285

Leu

Thr

Ala

Gly

Ser

365

Ser

Ala

Lys

Leu

Gln

445

Pro

Ser

Pro

Ile

270

Pro

Arg

Leu

Leu

Val

350

Gln

Lys

Arg

Glu

Gly

430

Ser

Gly

Asn

Val

255

Val

Lys

Ala

Leu

Gly

335

Gly

Thr

Arg

Asn

Gly

415

Lys

Arg

Gln

Leu

240

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

Val

Met

Ile

Pro

450

Ala

Ser

Ile

Val

Ile

530

Glu

Thr

Gln

Lys

Ser

610

Pro

Leu

Thr

Tyr

Thr

Pro

Leu

Glu

Lys

515

Cys

Asn

Lys

Asp

Lys

595

vVal

Ser

Pro

Lys

Gln

675

Ala

Lys

Phe

Thr

500

Gln

Thr

Pro

Trp

Phe

580

Lys

Pro

Ile

Gln

Ile

660

Tyr

Pro

Gln

Gly

485

Val

Trp

Glu

Tyr

Arg

565

Trp

Lys

Leu

Asn

Gly

645

Leu

Met

Pro

Glu

470

Ser

Pro

Pro

Met

Asn

550

Lys

Glu

Ser

Asp

Asn

630

Trp

Glu

Ala

Ala

455

Pro

Asp

Val

Leu

Glu

535

Thr

Leu

Val

vVal

Glu

615

Glu

Lys

Pro

Ala

Glu

Lys

Pro

Lys

Thr

520

Lys

Pro

Val

Gln

Thr

600

Asp

Thr

Gly

Phe

Leu

680
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Ser

Asp

Leu

Leu

505

Glu

Glu

Ile

Asp

Leu

585

Val

Phe

Pro

Ser

Arg

665

Tyr

Phe

Arg

Ser

490

Lys

Glu

Gly

Phe

Phe

570

Gly

Leu

Arg

Gly

Pro

650

Lys

vVal

-118-

Arg

Glu

475

Gln

Pro

Lys

Lys

Ala

555

Arg

Ile

Ala

Lys

Ile

635

Ala

Gln

Gly

Phe

460

Pro

Met

Gly

Ile

Ile

540

Ile

Glu

Pro

vVal

Tyr

620

Arg

Ile

Asn

Ser

Glu

Leu

Ala

Met

Lys

525

Ser

Lys

Leu

His

Gly

605

Thr

Tyr

Phe

Pro

Asp

685

Glu

Thr

Pro

Asp

510

Ala

Lys

Lys

Asn

Pro

590

Asp

Ala

Gln

Gln

Asp

670

Leu

Thr Thr

Ser Leu

480
Ile Ser
495

Gly Pro

Leu Val

Ile Gly

Lys Asp

560
Lys Arg
575

Ala Gly

Ala Tyr

Phe Thr

Tyr Asn

640

Ser Ser

655

Ile Val

Glu Ile



Gly

Trp

705

Leu

Tle

Leu

Val

Val

785

Glu

Asp

Gln

Arg

Val

865

Lys

Glu

Pro

Gln

690

Gly

Trp

Val

vVal

Lys

770

Val

Ile

Leu

Ile

Met

850

Gln

Phe

Tyr

Pro

His

Phe

Met

Leu

Gly

755

Gln

Pro

Leu

Ile

Tyr

835

Arg

Lys

Lys

Trp

Leu

915

Arg

Thr

Gly

Pro

740

Lys

Leu

Leu

Lys

Ala

820

Gln

Gly

Ile

Leu

Gln

900

Val

Thr

Thr

Tyr

725

Glu

Leu

Cys

Thr

Glu

805

Glu

Glu

Ala

Ala

Pro

885

Ala

Lys

Lys

Pro

710

Glu

Lys

Asn

Lys

Glu

790

Pro

Ile

Pro

His

Thr

870

Ile

Thr

Leu

Ile

695

Asp

Leu

Asp

Trp

Leu

775

Glu

Val

Gln

Phe

Thr

855

Glu

Gln

Trp

Trp

Glu

Lys

His

Ser

Ala

760

Leu

Ala

His

Lys

Lys

840

Asn

Ser

Lys

Ile

Tyr

920
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Glu

Lys

Pro

Trp

745

Ser

Arg

Glu

Gly

Gln

825

Asn

Asp

Ile

Glu

Pro

905

Gln

Leu

His

Asp

730

Thr

Gln

Gly

Leu

val

810

Gly

Leu

Val

Val

Thr

890

Glu

Leu

-119-

Arg

Gln

715

Lys

vVal

Ile

Thr

Glu

795

Tyr

Gln

Lys

Lys

Ile

875

Trp

Trp

Glu

Gln

700

Lys

Trp

Asn

Tyr

Lys

780

Leu

Tyr

Gly

Thr

Gln

860

Trp

Glu

Glu

Lys

His

Glu

Thr

Asp

Ala

765

Ala

Ala

Asp

Gln

Gly

845

Leu

Gly

Ala

Phe

Glu

925

Leu

Pro

Val

Ile

750

Gly

Leu

Glu

Pro

Trp

830

Lys

Thr

Lys

Trp

vVal

910

Pro

Leu

Pro

Gln

735

Gln

Ile

Thr

Asn

Ser

815

Thr

Tyr

Glu

Thr

Trp

895

Asn

Ile

Arg

Phe

720

Pro

Lys

Lys

Glu

Arg

800

Lys

Tyr

Ala

Ala

Pro

880

Thr

Thr

Val
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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

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 1Ile Leu Val
1115 1120 1125

Ala Val His Val Ala Ser Gly Tyr Ile Glu Ala Glu Val Ile Pro
1130 1135 1140

Ala Glu Thr Gly Gln Glu Thr Ala Tyr Phe Leu Leu Lys Leu Ala

1145 1150 1155

-120-



Gly

Phe

Lys

Val

Arg

Phe

Ala

Lys

Tyr

Leu

Asp

Tyr

Asp

<210>

<211>

<212>

Arg
1160
Thr
1175
Gln
1190
Ala
1205
Asp
1220
Ile
1235
Gly
1250
Glu
1265
Tyr
1280
Leu
1295
Ile
1310
Gly
1325
Glu

1340

30

Trp

Ser

Glu

Ser

Gln

His

Glu

Leu

Arg

Trp

Lys

Lys

Asp

709

PRT

Pro

Ala

Phe

Ile

Ala

Asn

Arg

Gln

Asp

Lys

Val

Gln

Val

Thr

Gly

Asn

Glu

Phe

Ile

Lys

Ser

Gly

val

Met

Lys

Val

Ile

Lys

His

Lys

Val

Gln

Arg

Glu

Pro

Ala

Thr
1165
Lys
1180
Pro
1195
Glu
1210
Leu
1225
Arg
1240
Asp
1255
Ile
1270
Asp
1285
Gly
1300
Arg
1315
Gly

1330

Ile

Ala

Tyr

Leu

Lys

Lys

Ile

Thr

Pro

Ala

Arg

Asp

33766

His

Ala

Asn

Lys

Thr

Gly

Ile

Lys

Leu

vVal

Lys

Asp

Thr

Cys

Pro

Lys

Ala

Gly

Ala

Ile

Trp

Val

Ala

Cys

-121-

Ala

Trp

Gln

Ile

vVal

Ile

Ser

Gln

Lys

Ile

Lys

Val

Asn
1170
Trp
1185
Ser
1200
Ile
1215
Gln
1230
Gly
1245
Asp
1260
Asn
1275
Gly
1290
Gln
1305
Ile
1320
Ala

1335

Gly

Ala

Gln

Gly

Met

Glu

Ile

Phe

Pro

Asp

Ile

Ser

Ser

Gly

Gly

Gln

Ala

Tyr

Gln

Arg

Ala

Asn

Arg

Arg

Asn

Ile

val

Val

Val

Ser

Thr

vVal

Lys

Ser

Asp

Gln



<213> Trinh tu
<220>

<223> trinh tu
<400> 30

Met Arg Val Arg
1

Gly Ile Leu Gly

20
Leu Trp Val Thr
35
Thr Thr Leu Phe
50

His Asn Val Trp
65

Gln Glu Met Val

Asn Asp Met Vval
100

Gln Ser Leu Lys

115
Glu Cys Arg Asn
130
Ile His Asn Glu
145

Thr Thr Val Val

Arg Leu Asp Ile
180
Ser Glu Asn Ser

195

Nhan tao

sC1

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

val

Thr

Glu

165

Val

Ser

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Cys

Arg

Tyr

150

Asp

Pro

Glu

Gln

Met

Tyr

Ser

55

His

Asn

Met

Val

Asn

135

Lys

Arg

Leu

Tyr

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

Val

Glu

Lys

Asp

Tyr

200

33766

Asn

Ile

25

vVal

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Gln

Glu

185

Arg

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Ser

Lys

Lys

170

Asn

Leu

-122-

Pro

Cys

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

Val

Asn

Ile

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

His

Ser

Asn

Trp

Val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Ala

Ser

Cys

205

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

vVal

Tyr

Phe

Leu

Glu

1190

Asn

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Phe

175

Lys

Thr

Trp

Asn

Lys

Val

Pro

80

Lys

Asp

Leu

Ile

Ala

160

Tyr

Ser

Ser



Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Cys

385

Thr

Leu

Arg

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Tyr

Pro

Ala

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Gly

Met

Cys

Met

435

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Pro

Arg

420

Tyr

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asn

405

Ile

Ala

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Gly

Lys

Pro

Pro

215

Gly

Pro

vVal

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Thr

Gln

Pro

Lys

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

Asn

Ile

Ile

440

33766

Val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Ser

Ile

425

Ala

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

Asn

410

Asn

Gly

-123-

Phe
Leu
235
Val
Gln
Ser
Glu
Ser
315
Ile
Asn
Asn
Thr
Ser
395
Ser

Met

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Gly

Ser

Trp

Ile

Pro

Cys

Thr

Leu

Asn

285

val

Arg

Asp

Thr

Thr

365

His

Leu

Ser

Gln

Thr

445

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Asn

Glu

430

Cys

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Ile

415

Val

Arg

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Gly

400

Thr

Gly

Ser



Asn

Val

465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Asn

Gln

Lys

Ile

450

Pro

Asn

Leu

Glu

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Tyr

Glu

Ile

Thr

Asn

Trp

Gly

Arg

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Thr

Lys

Tyr

675

Gly

Asp

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

580

Leu

Val

Asp

Gly

Met

660

His

Leu

Thr

Ser

485

Ala

Val

Thr

Leu

Ala

565

Gln

Leu

Pro

Asn

Glu

645

Lys

Ile

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Ile

Gln

Glu

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Tyr

Ile

Asn

Thr
Phe
Tyr
Glu
Gly
520
Ala
Ile
His
Val
Trp
600
Thr
Trp
Arg
Glu

Glu

680

33766

Arg

Arg

Lys

Ala

505

Ala

Ala

Val

Met

Leu

585

Gly

Ser

Met

Leu

Asp

665

Ile

Asp

Pro

Tyr

490

Lys

Val

Ser

Gln

Leu

570

Ala

Cys

Trp

Gln

Leu

650

Lys

Ala

-124-

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Glu

Ile

Arg

Gly

460

Gly

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Glu

Glu

Ile

Ser

Gly

Val

Val

Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Ser

Glu

Lys

685

Asn

Asp

Glu

Val

510

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Glu

Gln

Ile

670

Lys

Asn

Met

Val

495

Glu

Leu

Val

Leu

Trp

575

Leu

Ile

Gln

Ile

Asn

655

Leu

Leu

Gly

Arg

480

Lys

Arg

Gly

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640

Gln

Ser

Ile



33766

Gly Glu Val Gly Ser Gly Ala Pro Thr Lys Ala Lys Arg Arg Val Val

690

Gln Arg Glu Lys Arg

705

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Arg
1

Gly Ile

Leu Trp

Thr Thr

50

His Asn

65

Gln Glu

Asn Asp

Gln Ser

Glu Cys

130

31
867
PRT

Trinh tu

trinh tu
31

Val Arg

Leu Gly

20
Val Thr
35

Leu Phe

Val Trp

Met Val

Met Val

100
Leu Lys
115

Arg Asn

Nhé&n tao

Cl

Gly

Phe

Val

Cys

Ala

Leu

85

Asp

Pro

Val

Ile

Trp

Tyr

Ala

Thr

70

Glu

Gln

Cys

Arg

695

Gln

Met

Tyr

Ser

55

His

Asn

Met

Val

Asn

135

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

Val

Asn Trp

10
Ile Ile
25

Val Pro

Ala Lys

Cys Val

Thr Glu

90

Glu Asp

105

Leu Thr

Ser Ser

-125-

Pro

Cys

val

Ala

Pro

75

Asn

Ile

Pro

Asn

700

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Trp Trp

Val Met

30
Lys Glu
45

Glu Lys

Asp Pro

Asn Met

Arg Leu

110
Cys Val
125

Thr Tyr

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Trp

Asn

Lys

val

Pro

80

Lys

Asp

Leu

Ile



Ile

145

Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

His

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Asn

Val

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Glu

Val

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Thr

Glu

165

Val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Tyr

150

Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Lys

Arg

Leu

Tyr

Pro

215

Gly

Pro

Val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Glu

Lys

Asp

Tyr

200

Lys

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

33766

Met

Gln

Glu

185

Arg

Val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Lys

Lys

170

Asn

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

-126-

Asn

155

Val

Asn

Ile

Phe

Leu

235

Val

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Cys

His

Ser

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Ser

Ala

Ser

Cys

205

Pro

Cys

Thr

Leu

Asn

285

Val

Arg

Asp

Thr

Thr

365

His

Phe

Leu

Glu

190

Asn

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Asn

Phe

175

Lys

Thr

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Ala

160

Tyr

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

Asp

Thr

Arg

Tyr

Pro

Ala

Ile

450

Pro

Asn

Leu

Lys

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Gly

Met

Cys

Met

435

Thr

Asn

Trp

Gly

Arg

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Glu

Pro

Arg

420

Tyr

Gly

Asp

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

580

Leu

Val

Phe

Asn

405

Ile

Ala

Leu

Thr

Ser

485

Ala

Val

Thr

Leu

Ala

565

Gln

Leu

Pro

Phe

390

Gly

Lys

Pro

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Tyr

Thr

Gln

Pro

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Cys

Asn

Ile

Ile

440

Thr

Phe

Tyr

Glu

Gly

520

Ala

Ile

His

Val

Trp

600

Thr

33766

Asn

Ser

Ile

425

Ala

Arg

Arg

Lys

Ala

505

Ala

Ala

val

Met

Leu

585

Gly

Ser

Thr

Asn

410

Asn

Gly

Asp

Pro

Tyr

490

Lys

Val

Ser

Gln

Leu

570

Ala

Cys

Trp

-127-

Ser

395

Ser

Met

Asn

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Gly

Ser

Trp

Ile

Gly

460

Gly

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Leu

Ser

Gln

Thr

445

Ser

Gly

Val

Val

Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Phe

Asn

Glu

430

Cys

Asn

Asp

Glu

Val

510

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Asn

Ile

415

Val

Arg

Asn

Met

Val

495

Glu

Leu

Val

Leu

Trp

575

Leu

Ile

Gln

Gly

400

Thr

Gly

Ser

Gly

Arg

480

Lys

Arg

Gly

Gln

Leu

560

Gly

Gln

Cys

Thr



Asp

625

Asn

Gln

Leu

Phe

Val

705

Leu

Ile

Val

Leu

Ala

785

Trp

Glu

Val

Arg

Ile

Tyr

Glu

Trp

Ile

690

Leu

Gln

Glu

Asn

Phe

770

Val

Glu

Leu

Ala

Ala

850

Trp

Thr

Lys

Asn

675

Met

Ser

Thr

Glu

Gly

755

Ser

Glu

Ile

Lys

Glu

835

Ile

Asp

Gly

Asn

660

Trp

Ile

Ile

Leu

Glu

740

Phe

Tyr

Leu

Leu

Lys

820

Gly

Cys

Asn
Glu
645
Glu
Phe
Val
Val
Thr
725
Gly
Phe
His
Leu
Lys
805
Ser

Thr

Asn

Met

630

Ile

Lys

Asp

Gly

Asn

710

Gln

Gly

Ala

Arg

Gly

790

Tyr

Ala

Asp

Ile

Thr

Tyr

Asp

Ile

Gly

695

Arg

Asn

Glu

Leu

Leu

775

Arg

Leu

Ile

Arg

Pro

855

Trp

Arg

Leu

Thr

680

Leu

Val

Pro

Gln

Phe

760

Arg

Ser

Gly

Asn

Ile

840

Arg

33766

Met

Leu

Leu

665

Asn

Ile

Arg

Gly

Asp

745

Trp

Asp

Ser

Ser

Leu

825

Ile

Arg

Gln

Leu

650

Ala

Trp

Gly

Gln

Gly

730

Lys

Asp

Phe

Leu

Leu

810

Leu

Glu

Ile

-128-

Trp

635

Glu

Leu

Leu

Leu

Gly

715

Leu

Asp

Asp

Ile

Arg

795

Leu

Asp

Leu

Arg

Asp

Glu

Asp

Trp

Arg

700

Tyr

Asp

Arg

Leu

Leu

780

Gly

Gln

Thr

Ile

Gln

860

Lys

Ser

Ser

Tyr

685

Ile

Ser

Arg

Ser

Arg

765

Ile

Leu

Tyr

Ile

Gln

845

Gly

Glu

Gln

Trp

670

Ile

Ile

Pro

Leu

Ile

750

Ser

val

Gln

Trp

Ala

830

Arg

Phe

Ile

Asn

655

Lys

Lys

Phe

Leu

Gly

735

Arg

Leu

Ala

Arg

Gly

815

Ile

Ile

Glu

Gly

640

Gln

Asn

Ile

Ala

Ser

720

Arg

Leu

Cys

Arg

Gly

800

Leu

Ala

Cys

Ala



Ala Leu Gln

865

<210> 32

<211> 716
<212> PRT
<213> Trinh tu
<220>

<223> trinh tu
<400> 32

Met Arg Val
1

Gly Ile Leu

Leu Trp Val
35
Thr Thr Leu
50
His Asn Val
65

Gln Glu Met

Asn Asp Met

Gln Ser Leu

115

Glu Cys Arg
130

Ile His Asn

145

Arg

Gly

20

Thr

Phe

Trp

Val

vVal

100

Lys

Asn

Glu

Nhan tao

C1D7

Gly Ile

Phe Trp

Val Tyr

Cys Ala

Ala Thr

70

Leu Glu

85

Asp Gln

Pro Cys

Val Arg

Thr Tyr

150

Gln

Met

Tyr

Ser

55

His

Asn

Met

Val

Asn

135

Lys

Arg

Ile

Gly

40

Asp

Ala

Val

His

Lys

120

Val

Glu

33766

Asn

Ile

25

Val

Ala

Cys

Thr

Glu

105

Leu

Ser

Met

Trp

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Ser

Lys

-129-

Pro

Cys

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Asn

155

Gln

Arg

Trp

Tyr

60

Thr

Phe

Ile

Leu

Gly

140

Cys

Trp

val

Lys

45

Glu

Asp

Asn

Arg

Cys

125

Thr

Ser

Trp

Met

30

Glu

Lys

Pro

Met

Leu

110

Val

Tyr

Phe

Ile

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Trp

Asn

Lys

val

Pro

80

Lys

Asp

Leu

Ile

Ala

160



Thr

Arg

Ser

Ala

His

225

Thr

Thr

Ser

Asn

Cys

305

Gly

Ala

Val

Thr

Cys

385

Thr

Leu

Glu

Ile

210

Tyr

Phe

His

Leu

Ala

290

Thr

Gln

His

Lys

Ser

370

Arg

Val

Asp

Asn

195

Thr

Cys

Asn

Gly

Ala

275

Lys

Arg

Thr

Cys

Lys

355

Ser

Val

Ile

180

Ser

Gln

Ala

Gly

Ile

260

Glu

Thr

Pro

Phe

Asn

340

Lys

Ser

Glu

Glu

165

Val

Ser

Ala

Pro

Thr

245

Lys

Glu

Ile

Asn

Tyr

325

Leu

Leu

Gly

Phe

Asp

Pro

Glu

Cys

Ala

230

Gly

Pro

Glu

Ile

Asn

310

Ala

Ser

Ala

Gly

Phe

390

Arg

Leu

Tyr

Pro

215

Gly

Pro

Val

Ile

Val

295

Asn

Thr

Arg

Glu

Asp

375

Tyr

Lys

Asp

Tyr

200

Lys

Tyr

Cys

Val

Ile

280

His

Thr

Gly

Asp

His

360

Leu

Cys

33766

Gln

Glu

185

Arg

Val

Ala

Asn

Ser

265

Ile

Leu

Arg

Asp

Gly

345

Phe

Glu

Asn

Lys

170

Asn

Leu

Ser

Ile

Asn

250

Thr

Arg

Asn

Lys

Ile

330

Trp

Pro

Ile

Thr

-130-

val

Asn

Ile

Phe

Leu

235

val

Gln

Ser

Glu

Ser

315

Ile

Asn

Asn

Thr

Ser

395

His

Ser

Asn

Asp

220

Lys

Ser

Leu

Glu

Thr

300

Ile

Gly

Lys

Lys

Thr

380

Gly

Ala

Ser

Cys

205

Pro

Cys

Thr

Leu

Asn

285

vVal

Arg

Asp

Thr

Thr

365

His

Leu

Leu

Glu

190

Asn

Ile

Asn

Val

Leu

270

Leu

Asn

Ile

Ile

Leu

350

Ile

Ser

Phe

Phe

175

Lys

Thr

Pro

Asn

Gln

255

Asn

Thr

Ile

Gly

Arg

335

Gln

Asn

Phe

Asn

Tyr

Ser

Ser

Ile

Lys

240

Cys

Gly

Asn

Thr

Pro

320

Gln

Gly

Phe

Asn

Gly

400



Thr

Leu

Arg

Asn

Val

465

Asn

Pro

Glu

Ala

Ala

545

Arg

Ile

Asp

Thr

Asp

625

Tyr

Pro

Ala

Ile

450

Pro

Asn

Leu

Lys

Ala

530

Arg

Ala

Lys

Gln

Thr

610

Ile

Met

Cys

Met

435

Thr

Asn

Trp

Gly

Arg

515

Gly

Gln

Ile

Gln

Gln

595

Ala

Trp

Pro

Arg

420

Tyr

Gly

Asp

Arg

Val

500

Ala

Ser

Leu

Glu

Leu

580

Leu

Val

Asp

Asn

405

Ile

Ala

Leu

Thr

Ser

485

Ala

Val

Thr

Leu

Ala

565

Gln

Leu

Pro

Asn

Gly

Lys

Pro

Leu

Glu

470

Glu

Pro

Gly

Met

Ser

550

Gln

Thr

Gly

Trp

Met

630

Thr

Gln

Pro

Leu

455

Thr

Leu

Thr

Ile

Gly

535

Gly

Gln

Arg

Leu

Asn

615

Thr

Asn

Ile

Ile

440

Thr

Phe

Tyr

Glu

Gly

520

Ala

Ile

His

Val

Trp

600

Thr

Trp

33766

Ser

Ile

425

Ala

Arg

Arg

Lys

Ala

505

Ala

Ala

Val

Met

Leu

585

Gly

Ser

Met

Asn

410

Asn

Gly

Asp

Pro

Tyr

490

Lys

val

Ser

Gln

Leu

570

Ala

Cys

Trp

Gln

-131-

Ser

Met

Asn

Gly

Gly

475

Lys

Arg

Phe

Ile

Gln

555

Gln

Ile

Ser

Ser

Trp

635

Ser

Trp

Ile

Gly

460

Gly

Val

Arg

Leu

Thr

540

Gln

Leu

Glu

Gly

Asn

620

Asp

Ser

Gln

Thr

445

Ser

Gly

Val

Val

Gly

525

Leu

Ser

Thr

Arg

Lys

605

Lys

Lys

Asn

Glu

430

Cys

Asn

Asp

Glu

vVal

510

Ile

Thr

Asn

Val

Tyr

590

Leu

Ser

Glu

Ile

415

Val

Arg

Asn

Met

Val

495

Glu

Leu

Val

Leu

Trp

575

Leu

Ile

Gln

Ile

Thr

Gly

Ser

Gly

Arg

480

Lys

Arg

Gly

Gln

Leu

560

Gly

Gln

Cys

Thr

Gly

640



33766

Asn Tyr Thr Gly Glu Ile Tyr Arg Leu Leu Glu Glu Ser Gln Asn Gln
645 650 655
Gln Glu Lys Asn Glu Lys Asp Leu Leu Ala Leu Asp Ser Trp Lys Asn
660 665 670
Leu Trp Asn Trp Phe Asp Ile Thr Asn Trp Leu Trp Tyr Ile Lys Ile
675 680 685
Phe Ile Met Ile Val Gly Gly Leu Ile Gly Leu Arg Ile Ile Phe Ala
690 695 700
Val Leu Ser Ile Val Asn Arg Val Arg Gln Gly Tyr
705 710 715
<210> 33
<211> 2127
<212> ADN
<213> Trinh tuy Nhan tao
<220>
<223> trinh tu nucleotit md hda cho sCl
<400> 33
atgagagtgc ggggcattca gagaaactgg ccccagtggt ggatctgggg catcctggge 60
ttttggatga tcattatctg ccgcgtgatg ggcaacctgt gggtcaccgt gtactacggc 120
gtgcccgtgt ggaaagaggc caagaccacc ctgttctgcg ccagcgacgc caaggcctac 180
gagaaagagg tgcacaacgt ctgggccacc cacgcctgtg tgcccaccga ccccaatccc 240
caggaaatgg tcctggaaaa cgtgaccgag aacttcaaca tgtggaagaa cgacatggtg 300
gaccagatgc acgaggacat catccggctg tgggaccaga gcctgaagcc ctgcgtgaag 360
ctgaccccte tgtgegtgac cctggaatgc cggaacgtgc gcaacgtgtc cagcaacggc 420
acctacaata tcatccacaa cgagacatac aaagagatga agaactgcag cttcaacgct 480
accaccgtgg tcgaggaccg gaagcagaag gtgcacgccc tgttttaccg gctggacatc 540
gtgccecctgg acgagaacaa cagcagcgag aagtcctccg agaacagctce cgagtactac 600
agactgatca actgcaacac cagcgccatc acccaggcct gccccaaggt gtccttcgac 660
cctatcccca tccactactg cgcccctgece ggctacgcca tcctgaagtg caacaacaag 720

-132-



accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagccggg
ttccccaaca
cacagcttta
acctacatgc
atcaagcaga
gccggcaaca
tctaacaatg
aacaattggc
gcccectaccg
gccgtgttte
ctgacagtgc
agagccatcg
cagacacggg
ggctgtagcg
aagagccaga
aactataccg
aagcagatcg
atcgcccgceca

agacgggtgg

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

<220>

2601

gcaccggccce
tgtctaccca
agaacctgac
cctgtacccg
tttacgccac
acggctggaa
aaaccatcaa
actgcagagg
ccaacgggac
ttatcaatat
tcacatgcag
gcgtgccaaa
ggagcgagct
aagccaagag
tgggaatcct
aggccagaca
aggcacagca
tgctggccat
gcaagctgat
ccgacatctg
gcgagatcta
aggacaagat
tcaagaaact

tgcagcgcga

ctgcaacaat
gctgctgctg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
cttcaccagc
cgagttcttc
caacagcaac
gtggcaggaa
aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtc
gggagccgcet
gctcctgagce
gcacatgctg
tgagagatac
ctgtaccacc
ggacaacatg
ccgactgctg
cgaagagatt
gatcggcgaa

gaaacgc

Trinh tu Nhéan tao

33766

gtgtccaccg
aacggcagcc
aagacaatca
aacacccgga
atcggcgaca
cagggcgtca
tcctetggeg
tactgcaata
tccagcagca
gtgggcagag
accggcecctge
acattcagac
aaggtggtgg
gaacgcgagg
ggcagcacca
ggcatcgtgc
cagctgaccg
ctgcaggatc
gccgtgecett
acctggatgc
gaagagtccc
ctgagcaaaa

gtgggatccyg

-133-

tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg
tccggcaggce
agaagaagct
gcgacctgga
cctccggect
atatcaccct
ctatgtacgc
tgctcaccag
ccggcggagyg
aagtgaagcc
aacgggccgt
tgggcgctge
agcagcagag
tgtggggcat
agcagctgct
ggaacacctc
agtgggacaa
agaaccagca
tctaccacat

gcgctcccac

ccacggcatc
agagatcatc
gaacgaaacc
gatcggccct
ccactgcaat
ggccgaacac
aatcaccacc
gttcaatgga
gccttgccgg
ccctccaatc
ggacggcggce
cgacatgcgg
cctgggcgtg
gggcattgga
ctctatcaca
caacctgctg
taagcagctc
cggcctgtgg
ctggtccaac
agaaatcggc
ggaaaagatg
cgagaacgag

aaaggccaaa

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2127



<223>
<400> 34

atgagagtgc
ttttggatga
gtgccecgtgt
gagaaagagg
caggaaatgg
gaccagatgc
ctgacccctc
acctacaata
accaccgtgg
gtgcccctgg
agactgatca
cctatcccca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagccggg
ttccccaaca
cacagcttta
acctacatgc
atcaagcaga
gccggcaaca
tcfaacaatg
aacaattggc
gcccctaccg
gccgtgttte

ctgacagtgc

ggggcattca
tcattatctg
ggaaagaggc
tgcacaacgt
tcctggaaaa
acgaggacat
tgtgcgtgac
tcatccacaa
tcgaggaccg
acgagaacaa
actgcaacac
tccactactg
gcaccggccc
tgtctaccca
agaacctgac
cctgtacccg
tttacgccac
acggctggaa
aaaccatcaa
actgcagagg
ccaacgggac
ttatcaatat
tcacatgcag
gcgtgccaaa
ggagcgagct
aagccaagag
tgggaatcct

aggccagaca

trinh tyu nucleotit m& hba

gagaaactgg
ccgcgtgatg
caagaccacc
ctgggccacc
cgtgaccgag
catccggctg
cctggaatgce
cgagacatac
gaagcagaag
cagcagcgag
cagcgccatc
cgcccectgcece
ctgcaacaat
gctgctgctg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
cttcaccagc
cgagttcttc
caacagcaac
gtggcaggaa
aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtc
gggagccgcet

gctcctgagce

33766

cho C1l

ccccagtggt
ggcaacctgt
ctgttctgceg
cacgcctgtg
aacttcaaca
tgggaccaga
cggaacgtgc
aaagagatga
gtgcacgccc
aagtcctccg
acccaggcect
ggctacgcca
gtgtccaccg
aacggcagcc
aagacaatca
aacacccgga
atcggcgaca
cagggcgtca
tcctctggceg
tactgcaata
tccagcagca
gtgggcagag
accggcctge
acattcagac
aaggtggtgg
gaacgcgaga
ggcagcacca

ggcatcgtgce

-134-

ggatctgggg

gggtcaccgt
ccagcgacgc
tgcccaccga
tgtggaagaa
gcctgaagcc
gcaacgtgtc
agaactgcag
tgttttaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg
tccggcaggce
agaagaagct
gcgacctgga
cctcecggect
atatcaccct
ctatgtacgc
tgctcaccag
ccggcggagg
aagtgaagcc
agcgggcecgt
tgggcgcetge

agcagcagag

catcctgggce
gtactacggc
caaggcctac
ccccaatccc
cgacatggtg
ctgcgtgaag
cagcaacggc
cttcaacgct
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggcatc
agagatcatc
gaacgaaacc
gatcggccect
ccactgcaat
ggccgaacac
aatcaccacc
gttcaatgga
gccttgecgg
ccctccaatc
ggacggcggc
cgacatgcgg
cctgggcegtg
gggcattgga
ctctatcaca

caacctgctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



agagccatcg
cagacacggg
ggctgtagcg
aagagccaga
aactataccg
gagaaggacc
aactggctgt
atcatctttg
ctgcagaccc
ggcggcegagce
tgggacgacc
attgtggcca
tgggagattc
tccgccatca
atcgagctga
ggctttgaag
<210> 35

<211>
<212> ADN
<213>
<220>
<223>
<400> 35

atgagagtgc
ttttggatga
gtgcccgtgt
gagaaagagg
caggaaatgg
gaccagatgc

ctgaccccte

2148

aggcacagca
tgctggccat
gcaagctgat
ccgacatctg
gcgagatcta
tgctggccect
ggtacatcaa
ccgtgctgag
tgacccagaa
aggacaagga
tgcggagcct
gagccgtcga
tgaagtacct
atctgctcga
tccagcggat

ccgccectceca

ggggcattca
tcattatctg
ggaaagaggc
tgcacaacgt
tcctggaaaa
acgaggacat

tgtgcgtgac

gcacatgctg
tgagagatac
ctgtaccacc
ggacaacatg
ccgactgctg
ggacagctgg
gatcttcatc
catcgtgaac
tccaggcgga
ccgcagcatc
gtgcctgttc
gctgctgggce
gggctccctg
cacaatcgct
ctgccgggec

g

Trinh tyu Nhdn tao

trinh ty nucleotit md hoda

gagaaactgg
ccgcgtgatg
caagaccacc
ctgggccacc
cgtgaccgag
catccggctg

cctggaatgc

33766

cagctgaccg
ctgcaggatc
gccgtgectt
acctggatgc
gaagagtccc
aaaaatctgt
atgatcgtgg
cgcgtgcggce
ctggatcggc
agactcgtga
tcctaccaca
agatcttctc
ctgcagtatt
attgccgtgg

atctgcaaca

cho C1D7

ccccagtggt
égcaacctgt
ctgttctgcg
cacgcctgtg
aacttcaaca
tgggaccaga

cggaacgtgc

-135-

tgtggggcat
agcagctgct
ggaacacctc
agtgggacaa
agaaccagca
ggaattggtt
gcggcctgat
agggatacag
tgggccggat
acggcttctt
gactgcggga
tgagaggcct
ggggcctgga
ccgaaggcac

tccccagacg

ggatctgggg

gggtcaccgt
ccagcgacgc
tgcccaccga
tgtggaagaa
gcctgaagcc

gcaacgtgtc

taagcagctc
cggcctgtgg
ctggtccaac
agaaatcggc
ggaaaagaac
cgacatcacc
cggcctgegg
ccctctgage
tgaggaagaa
cgctctgttt
ctttatcctg
gcagcggggce
actgaagaag
cgacagaatc

gatcagacag

catcctgggce
gtactacggc
caaggcctac
ccccaatccce
cgacatggtg
ctgcgtgaag

cagcaacggc

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2601

60

120

180

240

300

360

420



acctacaata
accaccgtgg
gtgccecctgg
agactgatca
cctatcccca
accttcaatg
aagcccgtgg
atcagaagcg
gtgaacatca
ggccagacct
ctgagccggg
ttccccaaca
cacagcttta
acctacatgc
atcaagcaga
gccggcaaca
tctaacaatg
aacaattggc
gcccctaccg
gccgtgttte
ctgacagtgc
agagccatcg
cagacacggg
ggctgtagcg
aagagccaga
aactataccg
gagaaggacc
aactggctgt
atcatctttg

<210> 36

tcatccacaa
tcgaggaccg
acgagaacaa
actgcaacac
tccactactg
gcaccggccec
tgtctaccca
agaacctgac
cctgtacccg
tttacgccac
acggctggaa
aaaccatcaa
actgcagagg
ccaacgggac
ttatcaatat
tcacatgcag
gcgtgccaaa
ggagcgagct
aagccaagag
tgggaatcct
aggccagaca
aggcacagca
tgctggccat
gcaagctgat
ccgacatctg
gcgagatcta
tgctggccct
ggtacatcaa

ccgtgctgag

cgagacatac
gaagcagaag
cagcagcgag
cagcgccatc
cgcccecctgece
ctgcaacaat
gctgctgctg
caacaacgcc
gcctaacaac
cggcgatatt
caagacactg
cttcaccagc
cgagttcttc
caacagcaac
gtggcaggaa
aagcaacatt
cgacaccgag
gtacaagtac
aagagtggtc
gggagccgcet
gctcctgagc
gcacatgctg
tgagagatac
ctgtaccacc
ggacaacatg
ccgactgctg
ggacagctgg
gatcttcatc

catcgtgaac

33766

aaagagatga
gtgcacgccc
aagtcctccg
acccaggcct
ggctacgcca
gtgtccaccg
aacggcagcc
aagacaatca
aacacccgga
atcggcgaca
cagggcgtca
tcctectggeg
tactgcaata
tccagcagca
gtgggcagag
accggcctgce
acattcagac
aaggtggtgg
gaacgcgaga
ggcagcacca
ggcatcgtgce
cagctgaccg
ctgcaggatc
gccgtgectt
acctggatgc
gaagagtccc
aaaaatctgt
atgatcgtgg

cgcgtgegge

-136-

agaactgcag
tgttttaccg
agaacagctc
gccccaaggt
tcctgaagtg
tgcagtgcac
tggccgagga
tcgtccacct
agtccatccg
tccggcaggce
agaagaagct
gcgacctgga
cctccggect
atatcaccct
ctatgtacgc
tgctcaccag
ccggcggagyg
aagtgaagcc
agcgggcecgt
tgggcgctgce
agcagcagag
tgtggggcat
agcagctgct
ggaacacctc
agtgggacaa
agaaccagca
ggaattggtt
gcggcctgat

agggctac

cttcaacgct
gctggacatc
cgagtactac
gtccttcgac
caacaacaag
ccacggcatc
agagatcatc
gaacgaaacc
gatcggccct
ccactgcaat
ggccgaacac
aatcaccacc
gttcaatgga
gccttgecgg
ccctceccaatce
ggacggcggce
cgacatgcgg
cctgggcgtg
gggcattgga
ctctatcaca
caacctgctg
taagcagctc
cggcctgtgg
ctggtccaac
agaaatcggc
ggaaaagaac

cgacatcacc

cggcctgegg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2148



<211>

<212>

<213>

<220>

<223>

<400>

724

PRT

Trinh tu

trinh tu

36

Met Arg Val

1

Gly

Leu

Thr

His

65

Gln

Asn

Gln

Asn

Asn

145

Ser

Ala

Thr

Trp

Thr

50

Asn

Glu

Asn

Ser

Cys

130

Ser

Phe

Leu

Leu

Val

35

Leu

Val

Val

Met

Leu

115

Thr

Ser

Asn

Phe

Arg

Ile

20

Thr

Phe

Trp

Val

Val

100

Lys

Asp

Trp

Ile

Tyr

180

Nhé&n tao

trime Env kham

Gly

Leu

Val

Cys

Ala

Leu

85

Glu

Pro

Asp

Gly

Thr

165

Lys

Ile

Gly

Tyr

Ala

Thr

70

Glu

Gln

Cys

Val

Glu

150

Thr

Leu

Gln

Met

Tyr

Ser

55

His

Asn

Met

Val

Arg

135

Pro

Ser

Asp

Arg

Leu

Gly

40

Asp

Ala

Val

His

Lys

120

Asn

Met

Ile

Val

33766

Asn

Met

25

Val

Ala

Cys

Thr

Glu

105

Leu

vVal

Glu

Arg

Val

185

Cys

10

Ile

Pro

Lys

Val

Glu

90

Asp

Thr

Thr

Lys

Asn

170

Pro

-137-

Gln

Cys

Val

Ala

Pro

75

Asn

Ile

Pro

Asn

Gly

155

Lys

Ile

His

Ser

Trp

Tyr

60

Thr

Phe

Ile

Leu

Asn

140

Glu

Val

Asp

Leu Trp

Ala Ala

30
Lys Glu
45

Asp Thr

Asp Pro

Asn Met

Ser Leu

110

Cys Val

125

Ala Thr

Ile Lys

Gln Lys

Asn Asp

190

Arg

15

Gly

Ala

Glu

Asn

Trp

95

Trp

Thr

Asn

Asn

Gln

175

Ser

Trp

Lys

Thr

vVal

Pro

80

Lys

Asp

Leu

Thr

Cys

160

Tyr

Asn



Asn

Ala

Pro

225

Thr

Arg

Glu

Ile

Asn

305

Tyr

Ile

Leu

Ser

Glu

385

Trp

Glu

Thr

Cys

210

Ala

Gly

Pro

Glu

Met

290

Asn

Thr

Ser

Gly

Gly

370

Phe

Asn

His

Asn

195

Pro

Gly

Pro

Val

Val

275

Val

Asn

Ala

Arg

Lys

355

Gly

Phe

Asn

Ile

Tyr

Lys

Phe

Cys

Val

260

Val

Gln

Thr

Gly

Ala

340

Gln

Asp

Tyr

Ser

Thr

420

Arg

Val

Ala

Thr

245

Ser

Ile

Leu

Arg

Asp

325

Asn

Phe

Pro

Cys

Thr

405

Leu

Leu

Ser

Ile

230

Asn

Thr

Arg

Asn

Lys

310

Ile

Trp

Gly

Glu

Asn

390

Trp

Pro

Ile

Phe

215

Leu

Val

Gln

Ser

Val

295

Ser

Ile

Asn

Asn

Tle

375

Ser

Asn

Cys

Ser

200

Glu

Lys

Ser

Leu

Glu

280

Ser

Ile

Gly

Asn

Asn

360

Val

Thr

Asn

Arg

33766

Cys

Pro

Cys

Thr

Leu

265

Asn

Val

His

Asp

Thr

345

Lys

Met

Lys

Thr

Ile

425

Asn

Ile

Asn

Val

250

Leu

Phe

Glu

Ile

Ile

330

Leu

Thr

His

Leu

Lys

410

Lys
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Thr

Pro

Asp

235

Gln

Asn

Thr

Ile

Gly

315

Arg

Arg

Ile

Ser

Phe

395

Arg

Gln

Ser

Ile

220

Lys

Cys

Gly

Asn

Asn

300

Pro

Gln

Gln

val

Phe

380

Asn

Ser

Ile

Val

205

His

Lys

Thr

Ser

Asn

285

Cys

Gly

Ala

Ile

Phe

365

Asn

Ser

Asn

Ile

Ile

Tyr

Phe

His

Leu

270

Ala

Thr

Arg

His

Val

350

Asn

Cys

Thr

Asp

Asn

430

Thr

Cys

Asn

Gly

255

Ala

Lys

Arg

Ala

Cys

335

Glu

His

Gly

Trp

Thr

415

Met

Gln

Ala

Gly

240

Ile

Glu

Thr

Pro

Phe

320

Asn

Lys

Ser

Gly

Thr

400

Glu

Trp



Gln

Arg

Asn

465

Arg

Glu

Arg

Gly

Gln

545

Leu

Gly

Lys

Cys

Asp

625

Asn

Gln

Glu

Cys

450

Asp

Asp

Pro

Glu

Ala

530

Ala

Arg

Ile

Asp

Thr

610

Lys

Asn

Gln

val

435

Ser

Thr

Asn

Leu

Glu

515

Ala

Arg

Ala

Lys

Gln

595

Thr

Ile

Tyr

Glu

Gly

Ser

Ser

Trp

Gly

500

Arg

Gly

Leu

Ile

Gln

580

Gln

Thr

Trp

Thr

Lys

660

Lys

Asn

Gly

Arg

485

Val

Ala

Ser

Leu

Glu

565

Leu

Leu

val

Asn

Ser

645

Asn

Ala

Ile

Thr

470

Ser

Ala

Val

Thr

Leu

550

Ala

Gln

Leu

Pro

Asn

630

Leu

Glu

Met

Thr

455

Glu

Glu

Pro

Gly

Met

535

Ser

Gln

Ala

Gly

Trp

615

Met

Ile

Gln

Tyr

440

Gly

Ile

Leu

Thr

Ile

520

Gly

Gly

Gln

Arg

Ile

600

Asn

Thr

Tyr

Glu

33766

Ala

Leu

Phe

Tyr

Lys

505

Gly

Ala

Ile

His

Val

585

Trp

Ala

Trp

Thr

Leu

665

Pro

Leu

Arg

Lys

490

Ala

Ala

Ala

Val

Leu

570

Leu

Gly

Ser

Met

Leu

650

Leu
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Pro

Leu

Pro

475

Tyr

Lys

val

Ser

Gln

555

Leu

Ala

Cys

Trp

Glu

635

Ile

Glu

Ile

Thr

460

Gly

Lys

Glu

Phe

Met

540

Gln

Gln

Val

Ser

Ser

620

Trp

Glu

Leu

Arg

445

Arg

Gly

Val

Arg

Leu

525

Thr

Gln

Leu

Glu

Gly

605

Asn

Glu

Glu

Asp

Gly

Asp

Gly

Val

Val

510

Gly

Leu

Asn

Thr

Arg

590

Lys

Lys

Arg

Ser

Lys

670

Gln

Gly

Asp

Lys

495

vVal

Phe

Thr

Asn

Val

575

Tyr

Leu

Ser

Glu

Gln

655

Trp

Ile

Gly

Met

480

Ile

Gln

Leu

Val

Leu

560

Trp

Leu

Ile

Leu

Ile

640

Asn

Ala



Ser Leu Trp Asn Trp Phe Asp Ile

675 680

Ser Arg Ile Glu Gly Arg Gly Ser

690

695

Arg Asp Gly Gln Ala Tyr Val Arg

705

710

Ser Thr Phe Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

37
28
PRT

Trinh ty Nhé&n tao

Cac gbc 655-682 cua SEQ ID NO:18

37

33766

Ser Asn Trp Leu

Gly Gly Tyr Ile

Lys Asp Gly Glu

715

700

Trp Tyr Ile Lys
685

Pro Glu Ala Pro

Trp Val Leu Leu

720

Asn Glu Lys Asp Leu Leu Ala Leu Asp Ser Trp Asn Asn Leu Trp Asn

1

5

10

Trp Phe Ser Ile Ser Lys Trp Leu Trp Tyr Ile Lys

20

25

-140-

15





