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(57) Sang ché dé cap dén vacxin da tri H5NI. Cu thé hon, sang ché dé cap dén phuong
phap nhan dién ba chung H5N1 bao gom toan bo cac bién thé trong epitop trung hoa cua
ngung két to hong cau trong s6 hau hét cac dong H5N1. Sang ché con dé cap dén vacxin da
tri HSN1 bao gom ba chung H5N1 hoidc bao gdm céc peptit khang nguyén ctia mdi ching
trong s6 ba ching nay.

+ Hin bop BacHA don 18
—O-- Hia hyp BacHA + chat phy trg
= BucHA-VN dem [
10 —vv- BacHA-VN + chil phu trg

.| _._ HEN1-WT dom 1
__D_ HSN1-WT + chét phy trg
8 4 —— Nuim 06 chimg

Nong do Log2 HI

04 @ L 2 L 3

14 28 42
Ngiay sau chung ngira



23422

Linh vire k§ thuat dwoc dé cap

Séng ché dé cép dén vacxin da tri H5N1. Cu thé hon, sdng ché dé cap dén
phuong phap nhan dién 3 ching H5SN1 bao gbm toan bd cic bién thé & cac epitop
trung hoa ciia ngung két t6 hdng cau trong sé hiu hét cac dong H5N1. Sang ché con dé
cap dén vacxin da trj HSN1 bao gdm 3 chung H5N1 nay hoic bao gdm céc peptit
khéng nguyén ctia mdi chiing trong sé ba chiing nay.

Tinh trang k¥ thuit ciia sang ché

Céac cong bd don va cdc tai liéu khac sir dung trong bdn md ta ndy nhim giai
thich tinh trang k¥ thut ciia sang ché hodc cung cip cac chi tiét bd sung dé thuc hién
sang ché dugc két hop vao day bang cach vién din, va dé cho thusn tién ching dugc
liét ké trong phan thu muc.

Virut cim vugt qua hé min dich bang c4ch bién ddi mot cach ngau nhién cac
yéu t6 x4c dinh khang nguyén, nhu cac epitop trung hoa chinh, c6 mit trong ving dau
hinh cdu ciia ngung két t6 hdng cu. Khi bi lay nhiém, d4p tmg ciia vat cha dugc dic
trung ch yéu béi viée tao ra cc khang thé khéng lai cdc epitop trung hoa nay, phong
bé kha ning gén két cia ngung két t6 hdng ciu trén virut véi thu thé t& bao dich. Tuy
nhién, c4c bién dbi axit amin dang ké trong céc epitop trung hoa cia HA ndy 1am xuét
hién virut cim H5N1 khéc biét v& mat khang nguyén. Trén thuc té, da 6 bao cdo r?mg
céc virut cim mua c6 kha ning trén duoc tic dong mién dich do vacxin & quan thé
ngudi thong qua co ché trdi dat khang nguyén (antigen drift). Hon nira, d6t bién & mot
vai axit amin quan trong trong ving bién d6i HA1 cfing da dé vinit thoat khoi dap timg
khang thé do vacxin. Céc nd luc truge day dé xac dinh céc doan thé axit amin trong
trinh tw HA cta bién thé da thoat khéi qué trinh trung hoa boi khang thé don dong da
phat hién ra cic vi tri epitop trung hoa ciia HA (Kaverin et al., 2002; Kaverin et al.,
2007).

Ban chét ciia virut cum gy dot bién ngiu nhién va phat trién thém nhiéu loai
méi mang cac yéu td xac dinh khang nguyén khic nhau 1a mét thach thirc 16n trong
viéc kiém soat bénh 1ay nhidm virut cim (Plotkin et al., 2002). Piéu nay dugc minh
chimg boi dich cim gia cdm H5N1 va dich cam lon HIN1 (HIN1 swine-origin
influenza virut - S-OIV) bing phat gin d4y. Trén thuc té, cac tai liéu c6 dugc d3 ching

minh rang kha ning gdy nhiém mé ngudi ma H5N1 ¢6 dugc chu yéu 1a do su xuat hién
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cta cac thé dot bién (Ayora-Talavera et al., 2009). H5N1 cim gia cdm doc luc cao
(Highly pathogenic avian influenza - HPAI) c6 su khéac biét vé tinh khang nguyén do
¢6 su khic nhau trong trinh tw ctia ngung két t6 hong cu (hemagglutinin - HA), yéutd
xac dinh chu yéu ctia hé mién dich d6i v6i bénh cim, tir d6 tao ra cac dong hodc céac
nhanh H5N1 khac nhau (Lam et al., 2008; WHO, 2005). Viéc kiém soat lay nhiém
bing vacxin H5N1 hién nay khéng dem lai hiéu qua khang lai céc chung khac loai
hodc nhénh bién dbi sinh loai ctia H5N1 mdt phin 13 do sy thay dbi trong c4c trinh tu
HA nay, dédc biét 1a trong ving epitop trung hoa. Do cdc vacxin hién nay chi tao ra
khang thé trung hoa khéang lai céc epitop nay, nén su khic biét trong c4c trinh tu nay
¢6 thé 1am cho cac vacxin hién nay khéng da tic dung dé phong ngira dich ciim trén
toan cau. Trén thuc t8, cac vacxin H5N1 du tuyén hién nay van tiép tuc ¢6 tac dung
khang nguyén hiéu qua & hau hét cac thé phan l4p thudc cc nhénh twong tng, tuy gin
d4y nhan thdy ring mot s6 virut trong cac nhénh 1, 2.2 va 2.3 ¢6 tinh khong ddng nhét
khang nguyén.

Pé khic phuc cic han ché néu trén va khai thac duge ddy du tiém ning cta céc
vacxin ndy trén toan cdu, gin diy da ¢ ¥ tudng vé viée tao ra cic vacxin da tri dua
trén céc protein virut bao tdn. Protein kénh ion dugc bdo tén & mirc cao (M2) hoic
nucleoprotein (NP) cua virut cum da dugc déanh gia v& kha ning tao ra tinh mién dich
té bao bao vé chéo va mirc d6 thanh thai virut (Wu et al., 2007; Chen and Subbarao,
2009). M6t cach thirc trong tur 1a diing peptit dung hop duge bao ton cuia ngung két tb
hong ciu dé tc ché qua trinh dung hop virut v6i mang té bao vat chi (Gerhard et al.,
2006). Céc khang thé duoc tao ra dé khang lai cdc protein bao tdn ndy c6 thé 1am gidm
téc d6 lan truyén virut va thiuc ddy qué trinh phuc hdi khéi bénh cum. Tuy nhién, cic
khang thé dic hidu véi céc protein ndy c6 tinh mi&n dich yéu va d& 14y nhiém. Do vay,
viéc phét trién vacxin dira trén ngung két t6 hdng cau ciia virut cam 13 lya chon kha thi
dé phong ngilra 18y nhiém HPAI nhu H5N1. Tuy nhién, c4c bién dbi axit amin trong
ving epitop trung hda khéng nguyén chinh thudc phan nhém H5 d han ché viéc phat
trién cia cac vacxin da tri khang lai céc dong H5N1 khac nhau nhu vay.

Do d6, mong mudn phat trién dugc vacxin da tri ¢6 tinh mién dich bao vé
khéng lai cac dong HSN1 khéac nhau.
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Ban chit k§ thuit ciia sing ché

Sang ché @& xult vacxin da tri H5N1. Cu thé hon, sing ché d& xuét phwong
phép nhan dién ba ching H5N1 bao gdm toan bd céc bién thé trong epitop trung hoa
cia ngung két t5 hong cau trong hau hét cac dong H5N1. Ngoai ra, sang ché con dé
xut vacxin da tri H5N1 bao gdm ba chiing H5N1 nay hoic cac peptit khang nguyén
ctia mdi chung trong sé ba chiing nay.

Theo khia canh thtr nhét, sang ché d& xuit vacxin da tri H5N1 dé phong ngira
bénh & dbi tuong, trong d6 bénh nay do phan nhém virut ctim gia cim H5N1 gy ra.
Theo m6t phuong 4n, vacxin da tri HSN1 nay chtra lugng hitu hiéu c6 tdc dung phong
bénh cia chét gy mién dich thir nhat, lugng hitu hiéu cé tic dung phong bénh cia
chét gdy mién dich tht hai va lugng hiru hidu c¢6 tic dung phong bénh ciia chit giy
mién dich thi ba. Theo phuong 4n khac, mdi chit giy mién dich bao gém ngung két t&
hdng cdu hoic phin khang nguyén clia né hoic axit nucleic ma héa ngung két t6 hdng
ciu ndy hodc phin khing nguyén ciia né. Theo phuong 4n bd sung, phin khéng
nguyén bao gdm epitop clia ngung két t5 hdng ciu. Theo phuong 4n khac, dbi tuong
c6 thé 14 ngudi, dong vat nudi trong nha (ch6, méo, khi, v.v.); vt nudi (ngua, bo, ciru,
dé, lon v.v.), cac loai gia cAm hoang da (ngdng trdi, vit trdi, v.v.) va céc loai gia cAm
nudi trong nha (ga, vit, ngdng, v.v.). Theo m6t phuong 4n, chit gdy mién dich 1a virut
bao gdm ngung két t6 hdng ciu. Theo phuong 4n khéc, virut niy dugc bat hoat. Theo
phuong 4n bd sung, virut nay 1 virut da suy yéu. Theo phuong 4n khic, virut niy &
dang thé virut. Theo phuong 4n khéc, virut ndy c6 ngudn gbc tir trig hodc ¢6 ngudn
gbc tir m6i trudong nudi cdy té bao. Theo phuwong 4n khac, chit gay mién dich 13 virut
phan cét bao gdbm ngung két t6 hdng cdu hoic ché phim khang nguyén chira virut
phén cit. Theo mét phuong 4n, chét gay mién dich 12 ngung két td hf“)ng cdu hodc phén
khéng nguyén ciia né. Theo phuong 4n khac, ngung két t5 hdng ciu hoic phén khang
nguyén ctia né dugce phan 14p. Theo phuong &n bd sung, ngung két t6 hdng ciu hodc
phdn khang nguyén ctia n6 dugc san xuat bdi hé biéu hién. Theo mdt phuong 4n, hé
biu hién nay 13 hé biéu hién bt ky, nhu vecto bidu hién virut trong d6 ngung két tb
hdng ciu hoic phan khang nguyén cia né c6 mit hosc biéu hién trén bé mit cia virut
nay. Theo mot phuong 4n, vecto biéu hién virut 1a vecto biéu hién virut bat ky nhu
vecto biéu hién virut gdy bénh dau mia d3 cai bién, vecto biu hién adenovirut, vecto

biéu hién virut gdy bénh giang mai, vecto biéu hién baculovirut va cac vecto tuong tu.
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Theo mot phuong éan, vecto biu hién 14 vecto biéu hién baculovirut va virut nay cb
mit hodc bidu hién ngung két t6 hdng ciu hoic phan khing nguyén cta né 1a
baculovirut. Theo phuong 4n khéc, chit gy mién dich 1a axit nucleic ma héa ngung
két t8 hdng cAu hoic phin khang nguyén ciia n6 c6 kha ning biéu hién trén dbi tuong.

Theo khia canh thi hai, sang ché md ta phuong phép tao ra tinh mién dich bao
vé cho virut cim gia cAm bao gém budc cho d6i trong ding lwong hitu hiéu c6 tac
dung phong bénh cia vacxin da tri HSN1. Vacxin da tri HSN1 nay 1a nhu dugec mé ta
trén day.

Theo khia canh thir ba, sang ché md ta phuong phép phong ngira hodc didu tri
bénh do virut cim gia cdm gay ra bao gdm budc cho d6i tuong ding lugng hitu hiéu
c6 tac dung phong bénh ctia vacxin da tri HSN1. Vacxin da tri HSN1 nay 1a nhu dugc
mo ta trén day.

Theo khia canh thir tu, sang ché mé ta vacxin da tri H5N1 dung dé kich thich
d4p trng mién dich dbi véi virut cim gia cAm. Vacxin da tri H5N1 nay 12 nhu duge md
ta trén day.

Theo khia canh thir nim, sang ché mo ta vacxin da trj HSN1 ding & phong
ngira bénh do virut cim gia cAm gay ra. Vacxin da tri H5N1 nay 13 nhu duge mo ta
trén day.

Theo khia canh thr sdu, sang ché d& xuét vacxin da tri H5N1 ding dé 1am
thude.

Theo khia canh thtr bay, séng ché d& xuét vacxin da tri H5N1 dung dé didu bién
dép tng mién dich & d6i tugng.

" Theo khia canh thtr tAm, sing ché d& xult vacxin da tri H5N1 ding dé diéu tri
ho#c phong ngira bénh clim gia cdm & dbi tuong.

Theo khia canh thir chin, séng ché md ta vacxin da tri HSN1 ding dé san xuét
thudc diéu bién dép tng mién dich & dbi twong.

Theo khia canh thi mudi, sing ché mo ta vacxin da tri H5N1 dung @& san xuét
thudc diéu tri hodc phong ngira bénh cim gia cim & ddi tuong.

MG ta vit tit cac hinh vé

Fig.1 thé hién ndng do e ché ngung két t5 hong ciu trong huyét thanh. Céc

nhom chudt nhit duoc gy mién dich duéi da hai 1in vao ngay 0 va 28 bing Tri-

BacHA (BacHA-mix) hodc Mono-BacHA (A/Vietnam/1203/2004(H5N1)) cia BacHA

-5-



23422

(BacHA-VN) hodc vacxin mang virut da bét hoat toan b (WT-H5N1). M3i diém duoc
thé hién bang gia trj trung binh cong (n=10) + SD.

Céc Fig.2A va 2B thé hién kha ning vi trung hoa huyét thanh nhanh chéo &
chudt nhit. Cac nhém chudt nhit duoc gay mién dich dudi da hai 14n vao ngay 0 va 28
bing 3 ching BacHA (Tri-BacHA) hodc ching don (A/Vietnam/1203/2004(H5N1))
cta BacHA (Mono-BacHA) hodc vacxin mang virut HSN1 da bat hoat toan bo (WT-
H5N1). Céc virut nay cb ngudn gbc tir nhanh 1.0 (A/Vietnam/1203/2004(H5N1)),
nhanh 2.1 (A/Indonesia/CDC1031/2007(H5N1)), nhédnh 2.2 A/gd tiy/ga
tdy1/05*(H5N1), nhanh 4.0 (nhanh 4.0 A/ngdng/Guiyang/337/06(H5N1)), nhénh 7.0

' (A/ga/Shanxi/2/06(H5N1)) va nhanh 8.0 (A/gd/Henan/12/04(H5N1)) duoc dung dé
nghién ctru. Cac nhanh 1, 2.1 va 2.2 dugc thé hién trong Fig. 2A, va cac nhanh 4, 7 va
8 dugc thé hién trong Fig. 2B. Huyét thanh 14y tir ngay dap tng pic, ngdy 14 sau lin
cubdi gy mién dich, dugc st dung dé thu nghiém. Mbi didm duge thé hién béng gia tri
trung binh cdng (n=10) + SE.

Fig.3 thé hién kha ning bao vé ciia chudt nhit khoi sy kich thich gy chét cta

virut H5SN1. Céc nhém chudt nhit duoc giy mién dich duéi da hai 1an vao ngay 0 va
28 bing 3 ching BacHA  (Tri-BacHA)  hodc  ching  don
(A/Vietnam/1203/2004(H5N1)) of BacHA (Mono-BacHA) hodc vacxin mang virut
- H5N1 da bét hoat toan phé‘m (WT-H5N1). 3 tudn sau 14n chiing ngira cudi, chudt nhét
dugc lay nhifm 5MLD50 (Lidu gdy chét 50% chudt nhit) cia nhanh 1.0
(A/Vietnam/1203/2004(H5N1)) cia ching H5N1 HPAI theo dudng miii. Chudt nhit
duge theo doi vé kha ning sdng s6t bang cach quan sat trong 14 ngay. Céc két qua
dugc bidu hién bang ty 18 phin tréfn sdng sot.

Fig.4 thé hién kha ning bao vé ciia chudt nhit khdi sy kich thich gay chét ctia
virut H5N1. Cc nhém chu6t nhét duge gdy mién dich duéi da hai 14n vao ngay 0 va
28 bing 3 ching  BacHA (Tri-BacHA) hoac ching  don
(A/Vietnam/1203/2004(H5N1)) BacHA (Mono-BacHA) hodc vacxin virut HSN1 da
bét hoat toan phz“m (WT-H5N1). 3 tudn sau lan ching ngira cudi, chudt nhét dugc 13y
nhiém S5MLD50 (Lidu gdy chét 50% chudt nhit) thuéc nhénh 2.1
(A/Indonesia/TLL013/2006(HSN1)) cia ching H5N1 HPAI theo dudng mii. Chudt
nhit duoc theo doi v& kha ning sdng sét bang cach quan sat trong 14 ngay. Cac két

qué duge biéu hién bing ty 16 phan trim sdng s6t.’
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Fig.5 thé hién kha ning bao vé clia chudt nhit khéi su kich thich gy chét cia
virut HSN1. C4c nhém chudt nhit duge gdy mién dich dudi da hai 1dn vao ngay 0 va
28 bing 3 chung BacHA (Tri-BacHA) hodc ching don
(A/Vietnam/1203/2004(H5N1)) of BacHA (Mono-BacHA) hodc vacxin virut HSN1 da
bét hoat toan phan (WT-H5N1). 3 tudn sau lan ching ngira cudi, chudt nhét dugc lay
nhifm S5MLD50 (Liéu gdy chét 50% chudt nhit) thudc nhanh 7.0
(A/ga/Shanxi/2/06(H5N1)) ctia ching HSN1 HPAI theo dudong mii. Chudt nhit duoc
theo ddi vé mirc giam trong luong bang cich quan sét trong 14 ngly. Cac két qua duge
biu hién bang ty 16 phin trim thé trong (& giai doan d4u cta thir nghiém).

Fig.6 thé hién kha ning bao vé ciia chudt nhit khéi su kich thich gdy chét ctia
virut H5N1. C4c nhém chudt nhit dugc gdy mién dich duéi da hai 1an vao ngay 0 va
28 bing 3 ching BacHA  (Tri-BacHA)  hoic  ching  don
(A/V iétnam/ 1203/2004(H5N1)) of BacHA (Mono-BacHA) hodc vacxin virut HSN1 da
bét hoat toan phin (WT-H5N1). 3 tudn sau lan ching ngira cudi, chudt nhét duge 1ay
nhifm S5MLD50 (Lidu gdy chét 50% chuét nhit) thudc nhanh 7.0
(A/gd/Shanxi/2/06(H5N1)) ctia ching HSN1 HPAI theo dudong miii. Chudt nhét duoc
theo d&i vé& kha ning sbng sét bing cach quan sat trong subt 14 ngiy. Cac két qua
duoc bidu hién bang ty 18 sbng sot.

Mo ta chi tiét sang ché

Sang ché @& xuit vacxin da tri H5N1. Pic biét hon, sang ché d& xuét phuong
phép nhén dién ba ching H5N1 bao gbm toan bd cac bién thé trong epitop trung hoa
ctia ngung két t6 hdng ciu trong hiu hét cac dong H5N1. Ngodi ra, sang ché con dé
xut vacxin da tri HSN1 bao gdm ba ching H5N1 nay hoic céc peptit khang nguyén
ctia mdi chiing trong s ba ching nay.

Néu khoéng c6 quy dinh khac, toan bd cac thuit ngit k§ thuat va thuat ngir khoa
hoc sir dung trong ban md ta nay c6 nghia tvong tu nhau do chiing dwgc hiéu theo cach
thong thudng boi ngudi 6 hidu biét trong linh vic k§ thuat. T4t ca céc patent, don yéu
cau cép patent, don da bdc 19 va cong bd don, trinh tu Genbank, trang web va céc tai
lidu d cong bd khac duoc ding trong toan bd ban mé ta nay, trir khi c¢6 qﬁy dinh khéc,
dugc dua toan bd vao ban mo ta nay béng cach vién dén.

Mic du vacxin H5N1 du tuyén hién nay van c6 tinh khang nguyén dic hiéu &
hau hét cac thé phéan 14p trong cac nhanh trong tmg, nhung gin diy nhan thdy ring
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mdt s8 virut thudce cac nhanh 1, 2.2 va 2.3 ¢6 tinh khong ddng nhét khang nguyén. Do
céc virut H5N1 dugc chia thanh nhiéu dong hodc nhanh, nén séng ché dua ra cach
phén tich va lya chon chiing vacxin chira céc bién thé trong sb cac phan nhém H3, dic
biét 1a trong ving epitop trung hoa. Viéc lira chon chiing vacxin nhu véy theo sang ché
s& tao ra duge phd bao vé rong khang lai hau hét cac dong H5NI.

Trong ban mo ta nay, viéc phat trién toan bd vacxin da tri dya trén HA cia virut
ctim ¢6 thé thuc hién dugc, néu viée cai bién hoic bao tdn cac epitop trung hda thude
mot s6 nhanh HPAI ctia H5N1 ¢6 thé dugc nhén dién. Can hiéu réng kiéu phén bd cia
céac epitop trung hoa nay s& gitip cho viéc tao ra vacxin da tri bing cach dua hai hoic
- nhiéu ching H5N1 1y tudng vao ché phdm vacxin. Cac epitop trung hoa ciia chiing
virut da chon bao gdm céc bién dbi trong s hau hét cic phan nhém H5, & tao ra tinh
mién dich bao vé phd rong khang lai hdu hét cac phan nhém H5N1. Trude diy da cb
nhiéu nd luc dé nhan dién cac doan thé axit amin trong céac trinh ty HA cia céc bién
thé thoat khoi viée trung hoa bdi cac khang thé don dong da phat hién ra cic vi tri
epitop trung hoa cia HA (Kaverin et al., 2002; Kaverin et al., 2007). Cing v&i céc
phét hién trugc ddy, sdng ché dua ra phuong phép nhan dién céc cic epitop chinh
trung hoa khéc cia HSN1 bang cach 1ap ban dd céc trinh tu axit amin ctia ching nhd
sir dung céc khang thé don dong trung hoa. Viée phan tich sy phin bb cia tht ca cac
epitop trung hoa da nhan dién trong sé cac phan nhém HS da phat hién ra cac bién dbi
trong c4c yéu t§ xac dinh khang nguyén cla cac phan nhém H5NI tir ca ngudi 14n céc
loai gia cAm. Dua trén céc két qua ndy, sing ché @& xuét 3 ching vacxin bao gdm céc
epitop trung hoa chinh ciia HA dé chira toan b céc bién thé trong cac dong H5N1. Dé
chimg minh thir nghiém vé& phd bao vé réng in vivo, cac protein HA clia cic ching
vacxin da chon dugc biéu hién trén bé mit baculovirut va hiéu qua cta ché phém
vacxin dugc danh gia & mo hinh chudt nhét d& dugc kich thich boi cac ching bién thé
phat sinh loai H5N1.

Theo séng ché, chién luoc phét trién vacxin da tri bao gdm 3 budc: (i) 14p ban
dd cac epitop trung hoa clia ngung két t& héng ciu ciia virut HSN1 bang cach str dung
cac khang thé don dong trung hoa (neutralizing monoclonal antibody - n-mAb); (ii)
phan tich su phén b clia cic epitop trung hoa trong s tht ca cac dong H5N1; va (iii)
lra chon ching vacxin ly tuéng chira cac bién d6i nim trén cac epitop trung hoa cua

toan bd virut H5N1. Theo sang ché, bing gébm 5 n-mAb (6B8, 4C2, 2D9, 4F8 v
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3H11) duge sir dung & 1ap ban dd cac epitop trung hoa cia virut H5N1. Viée lap ban
d céc epitop trung hoa bing céc n-mAb da phét hién ra ring céc axit amin & vi tri 138
hodc 155 hodc 189 hodc 223 c¢¢ lién quan téi viée tao ra cac epitop trung hoa chinh cia
ngung két t6 hdng ciu cua virut H5N1. Ngoai ra, c4c axit amin khac (140, 159, 194 va
218) d4 nhan dién 12 mot phan ciia céc epitop trung hoa chinh nay (Kaverin et al.,
2007) cling tham gia d4ng ké vao cac phan tich tiép theo. Trong ban mé ta nay, viéc so
sanh trinh tu epitop trung hoa chinh cda cac virut HSN1 véi dir 1liéu nghién ‘ctru vé
bénh ctim d4 phét hién ra céc bién d6i ndm trong viing epitop ciia toan bd ngung két tb
hdng cau virut H5N1 & ngudi va gia cdm. Xem Béang 2 dudi day.

Dua trén viéc phan tich su phan bb epitop dugc néu trong ban mé ta nay, 3
ching khéc nhau A/Indonesia/CDC669/2006(H5N1) (nhanh 2.1), A/Vietnam/1203/20-
04(HSN1) (nhanh 1.0) va Anhui/1/2005(H5N1) (nhénh 2.3) dugc chon @ cing biéu
hién céc bién thé trong sb tit ci cac phan nhém H5N1. Céc ching vacxin da chon
dugc khing dinh vé kidu hoat dong véi cac mAb trung hoa khéc nhau bing cach trung
hoda virut va ndng d6 HI. Nhu duogc thé hién trong cic Bang 4A va 4B duéi day, n-
mAb 4C2 va 4F8 chi nhan biét ching A/Indonesia/CDC669/2006(H5N1) va khong
- phéan Umg véi céc ching A/Vietnam/1203/2004(H5N1) va A/Anhui/1/2005(H5NT1).
Kiéu hoat dong nay c6 thé x4y ra do thay dbi axit amin & vi trf 189 vi ching A/Indone-
- 5s1a/CDC669/2006(H5N1) c¢6 “Arg” & vi tri 189 trong khi “Lys” c¢6 mit & cac ching
A/Vietnam/1203/2004(H5N1) va A/Anhui/1/2005(H5N1) & cting mot vi tri. Mt khéc,
n-mAb 6B8 c6 thé phin tng véi ca ching A/Vietnam/ 1203/2004(H5N1) 14n
A/Anhui/1/2005(H5N1) do c6 mit gbc “Lys” thong thudng & vi tri 189. Tuong tu,
nhén thy ring axit amin & vi tri 155 cling c6 anh huéng dang ké dbi v6i viée nhan biét
khang thé ctia ching H5N1. Hon nita, nhu duge thé hién trong bang 2 dudi day, vong
150 c6 hai bién thé véi 63,4% thé phén 14p H5N1 ctia nguoi co axit amin “Ser” va giir
lai 34,4% thé phén 14p H5N1 c6 axit amin “Asn” & vi tri nay. Ngoai ra, axit amin & vi
tri 189, nim & vi tri gén két thu thé ciia HA, chira 64,26% thé phan 1ap c6 axit amin
“Arg” clia tat ca cdc ching HSNI clia ngudi ddng thoi gitr dugc 34,65% thé phan lap
c6 axit amin “Lys” & vi tri ndy. Do d6, tin ring c4c chiing vacxin dwgc chon theo séng
ché c6 cac bién dbi nam trong hdu hét 99% epitop khdng nguyén ctia tit ca cac dong

HS5N1 bao gbm ca virut ctia ngudi 13n gia cam.
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Céc protein HA cia céc ching da chon dugce biéu hién riéng r& trén bé mat
baculovirut va ché phém vacxin dugc danh gid & mo hinh chudt nhét. Baculovirut tai
t6 hop c¢6 gen khdi ddu sém qua trung gian 1 (immediate early promoter 1 - iel) ctia
WSSV duge tao ra d& biéu hién & méc cao d& dang ngung két t5 hdng cau cam H5 &
ca c4c té bao cdn tring va dong vat c¢6 vi. Ban chit ciia gen khéi ddu sém qua trung
gian iel nay 1a hd trg cho viéc biéu hién protein & pha sém trong vong ddi cia
baculovirut, 1am ting muc biéu hién ngung két t6 hong cau chirc ning trén v
baculovirut. Do qué trinh oligome héa doi hoi qua trinh vén chuyén hiru hiéu cia céc
protein HA t6i mang té bao vat chi (Copeland ef al., 1986), nén nhin thdy ring diéu
kién tién quyét déi véi baculovirut d& tao ra protein d6 1a HA da biéu hién trén bé mit
baculovirut phai ¢c6 mit & dang oligome cuia ching. Do d6, mé6 hinh nay giup tao ra
chu tric gibng véi cdu tric ty nhién cta protein, tir 6 s& md phong duge virut ctim
kiéu hoang. HA da biéu hién trén bé mit baculovirut gift lai dugc cAu tric tu nhién cia
né nhu dugc ching minh béi hoat tinh ngung két t6 hdng cdu va phan cit HAO chinh
x4ac thanh HA1 va HA2 (dit liéu khong duoc thé hién). Mic di ngung két td hdng ciu
cam (HA) bidu hién baculovirut thudng khong duoc phén gidi trong cic té bao con
tring, nhung nhén thdy ring HA clia cic virut ctim gia cdm doc luc cao (nhu H5 va
H7) c6 nhidu axit amin bazo & vi tri phan cit dugc phan giai thanh cac tiéu don vi
HA1 va HA2 khi khéng c6 miét trypsin hodc proteaza tuong tu trypsin (Kuroda et al.,
1986). Viéc phén cét mot phdn HAO trong nghién ctru hién nay c6 thé xay ra do sy ¢6
mjt cla subtilisin twong tu proprotein convertaza (PC) & cac té bao con tring (Cieplik
et al., 1998), trong d6 tinh dac hiéu co chét va dic tinh ctia chit trc ché 14 gibng véi PC
cta dong vat co vu.

Trong ban md ta ndy, viéc gdy mién dich dudi da hdn hop bd tro chira méi
baculovirut biéu hién HA tir A/Indonesia/CDC669/2006(H5N1), A/Viet Nam/1203/2-
004(H5N1) hodc A/Anhui/1/2005(H5N1) (Tri-BacHA) lam ting d4ng ké ndng d6
chudn HI trong huyét thanh khi duoc so sanh v&i hdn hop so sanh khong duge b tro
clia nd. Hon nita, nf’)ng d6 chuén HI cia chudt nhit duge ching ngira b?mg Tri-BacHA
bd trg duge so sanh véi chudt (khang lai A/Vietnam/1203/2004(H5N1)) da ching
nglra b%mg toan bd virut RG-H5N1 d3 bd trg hodc HA biéu hién baculovirut da bd trg
cta H5N1-A/Vietnam/1203/2004(H5N1) (Mono-BacHA). Ngoai ra, Tri-BacHA bb trg

_1am ting ndng d6 chufn ctia khang thé trung hoa, d4 trung hoa hitu hiéu 100 TCID50
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clia céc ching H5N1 ddng nhat tir cac nhanh khac nhau (nhanh 1.0, nhanh 2.1, nhénh
2.2, nhanh 4.0, nhanh 7.0 va nhanh 8.0) dugc so sanh véi Tri-BacHA khéng duogc bd
trg. Ché phém vacxin chi chira Mono-BacHA bd trg hodc vacxin RG-H5N1 da bat
hoat c6 thé trung hoa nhanh 1 (ddng nhét), nhanh 2.1 va nhanh 8.0 nhung khéng trung
hoa hitu hiéu céc virut HSN1 tir cidc nhanh khac (nhanh 2.2, nhanh 4.0 va nhanh 7.0).
Tinh mién dich chéo nhanh manh cta ché phém vacxin Tri-BacHA d3 bd trg c6 thé dat
dwgc do né chita cic bién d6i ndm trong céc epitop trung hoa cia cac dong H5N1.

Hiéu qua bdo v¢ cla vacxin dugc dénh gia béng cach kich thich chudt nhit da
dugce ching nglra HSN1 tir nhénh 1, nhanh 2.1 va nhanh 7. Trong ban mo ta nay, ty 1é
~ séng s6t 1% thu dugc tir nhém da duogc ching ngira bing Tri-BacHA hoic Mono-
BacHA bd trg hodc vacxin tir virut d3 bat hoat toan bd khang lai nhanh 1.0 va nhénh
2.1. Ngoai ra, Tri-BacHA bd trg c6 kha néng bao vé€ 100% khang lai nhanh 7.0 cia
virut H5N1 ma khéng biéu hién céc triéu chimg nhiém khudn bét ky. Tuy nhién,
vacxin tir virut da bét hoat toan bd va Mono-BacHA bd trg 14n luot chi c6 kha nang
bdo vé 66,6 % va 83,3% khéng lai sy lay nhiém H5N1 tir nhanh 7.0. Ngoai ra, qua
trinh tién trién bénh nhifm cim dwgc chi ra bing cich thay ddi xu huéng gidm thé
trong & cdc nhom khéc nhau. Chudt nhét d4 duge ching ngira bing Mono-BacHA bb
trg hodc vacxin tir toan bd virut bd trg ¢6 mitc gidm thé trong manh, I1én téi 17% vao
ngdy thtr 6 nham khang lai nhanh 7.0. Mirc giam nay cho thiy ring cac vacxin hod tri
mdt khong cb kha nang bao vé khang lai nhiéu phan nhém HS5N1 khac nhau, ¢6 thé 1a
do sy bién ddi cac yéu t6 xac dinh khang nguyén (nhu céc epitop trung hoa) cia cic
phén nhém virut khic nhau.

Tom lai, viéc gdy mién dich dudi da chudt nhit bing baculovirut bidu hién
ngimg két t5 hdng ciu tir 3 chiing vacxin d4 chon gdy dép tmg mién dich hé théng va
¢6 kha ning bao vé chéo khéang lai su 1dy nhiém gy ra bdi virut HSN1 ma khong biéu
hién céc triéu ching bét ky trén 14m sang. Ngoai ra, cic phat hién theo sang ché da chi
ra r?mg viéc chon loc céc ching vacxin dua trén céc bién thé trong sb cac epitop trung
hoa trong cac phin nhém s& gitip phong ngira su 1y nhiém gay ra bdi cac dot bién
H5N1 méi xuét hién. Ché phdm vacxin dugc st dung trong nghién ctru ndy dugc bao
ché mét cach nhanh chéng ma khéng yéu cdu vé tinh an toan sinh hoc bét ky.

Baculovirut biéu hién HA s& 13 Iya chon 1y tudng cho vacxin trong trudng hop dich
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bénh va trude dich bénh va st dung k§ thuat vacxin ma khéng yéu cau cac diéu kién
khét khe v& sinh hoc hodc cic quy trinh tinh ché protein don gian.

Khi str dung trong badn md ta, céc thult ngix "diéu tri" va "viée didu tri" dung dé
chi viéc sir dung bét ky va sir dung toan bd céc tinh trang bénh hodc triéu chimg bénh,
phong ngtra su xuét hién céc tinh trang bénh hodc bénh, hodc theo céch khac phong
| ngira, can tr@, lam chdm, céi thién hodc ddo nguoc su tién trién cua tinh trang bénh

hoic bénh hoic cac tridu chimg khong mong mudn khéac theo cach bét ky.

Khi str dung trong ban md ta, thuét nglt "luong hitu hiéu" hodc “luong hitu hiéu
¢6 téc dung phong bénh” ding dé chi lugng khong doc va du ctia chét hodc hop chét
dé thu duge tac dung mong mudn. Vi dy, lugng hitu hi€u co tdc dung phong bénh dé
didu bién dép tmg mién dich 13 Iuong cua chét hoac hop chét tao ra téc dung diéu bién
dap tng mién dich mong mubn & dbi twong. Tuong tu, luong hiru hidu cb tic dung

| phong bénh d8 didu tri hodc phong ngira bénh do virut cim gia cAm gay ra 1 lugng
chét hodc hop chét tao ra dugc tac dung diéu tri hodc phong nglra bénh mong mubn &
d6i trong. Luong chinh x4c s& thay dbi theo timg ddi twong khéc nhau tuy thudc vao
cac yéu t8 nhu loai cdn didu tri, d6 tudi va tinh trang chung cta débi tugng, muc 4o
nghiém trong ciia tinh trang bénh cn didu tri, chét cu thé can ding va dudng ding va
v.v.. Do d6, khong thé md ta dugc "luong hiru hidu” chinh xac. Tuy nhién, di voi
trudng hop bt ky, "lugng hitu hiéu" thich hop ¢ thé duge x4c dinh bdi ngudi ¢6 hiu
biét trung binh trong linh vurc ndy chi bing céach st dung thir nghiém thong thuong.

Khi str dung trong ban md ta, cac thuat nglr "polypeptit", "peptit" va "protein"
duoc st dung thay cho nhau ding dé chi polyme ciia cic gbc axit amin va céc doan,
bién thé, chét trong tu, gen tién héa thing hoic chit trong ddng cta ching. Do vy,
céc thuft ngir nay ding dé chi ca polyme ciia axit amin trong d6 mdt hoic nhiéu gbc
axit amin 12 axit amin téng hop khong c6 trong tu nhién, nhu hop chit héa hoc tuong
tu cta céc axit amin cé trong tu nhién tuong ing, cling nhu polyme cia axit amin cé
trong tu nhién.

Khi st dung trong ban mé ta, cac thudt nglt "polynucleotit" hodc "axit nucleic"
dugc st dung thay cho nhau va ding dé chi phén tr bao gém mdt hoic nhiéu nuclebtit,
hoic oligonucleotit, hodc doan cua chung, bao gdm nhung khong chi giéi han &, ARN

hoic ADN nucleotit hodc dang két hop ctia chéng.
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Khi sir dung trong ban mo6 ta, cum tir "bénh do virut cim gia cAm thude phan
nhém H5N1 gdy ra" c6 nghia 1a bénh, tinh trang bénh hodc rdi loan bit ky gdy ra boi
hoic c6 méi lién quan véi virut cim gia cdm thudc phan nhém H5NI.

Khi st dung trong ban mo ta, thuit ngit "diéu bién" khi dugc st dung c6 lién
quan dén dép tng mién dich c6 nghia 13 1am ting hoic 1am gidm, mot cach truc tiép
hodc gian tiép, dap tmg mién dich khang khéng nguyén. Vacxin thudng lam ting déap
tmg mién dich khang kh4ng nguyén.

Do d6, theo khia canh dau tién, séng ché @ xuét vacxin da tri H5N1 dé diéu tri
hodc phong nglra bénh & d6i turong, trong d6 bénh nay 1a do phan nhém H5N1 cia
virut cim gia cim giy ra. Theo mot phuong 4n, vacxin da tri HSN1 chtra lugng hitu
hidu c6 tac dung phong bénh ciia chit gdy mién dich thir nhét, lugng hitu hiéu c6 tac
dung phong bénh ciia chit gdy mién dich thit hai va lugng hiru hiéu c6 téc dung phong
bénh ciia chit gdy mién dich thtr ba. Theo phuong 4n khac, ddi twong c6 thé 1a ngudi,
dong vét nudi trong nha (chd, meo, khi, v.v.); vat nuéi (ngua, bo, ctru, dé, lon v.v.),
c4c loai gia cAm hoang d& (ngbng trdi, vit troi, v.v.) va cac loai gia cdm nubi trong nha
(g3, vit, ngdng v.v.).

Theo mét phwong 4n, mdi chit gy mién dich bao gbm ngung két t6 hdng ciu
hodc phan khang nguyén ciia né hoic axit nucleic ma héa ngung két td hdng ciu hozc
phén khéng nguyén ciia n6. Khi st dung trong ban mod 14, phin khang nguyén cia
ngung két t hdng ciu ding d& chi phin hemagglutin bao gdm céc epitop trung hoa.
Theo phuong 4n bd sung, phin khang nguyén bao gdm epitop clia ngung két tb hong
cdu. Theo phuong 4n khéc, chit gay mién dich 13 virut bao gdm ngung két t6 héng
cdu. Theo phuong 4n khéc, virut ndy dwgc bat hoat. Theo phuong 4n b sung, virut
nay 1a virut d4 suy yéu. Theo phwong 4n khéc, virut ndy & dang thé virut. Theo phuong
4n khdc, virut ndy c6 ngudn gdc tir trimg hoic ¢6 ngudn gdc tir moi trudng nudi cdy té
bao. Theo phuong 4n khac, chit gdy mién dich 14 virut phéan cét bao gbm ngung két t&
hdng ciu hoic ché phim khéng nguyén chira virut phan cit. Theo mot phuong 4n, chét
gy mién dich 1 ngung két t6 hong cdu hoidc phin khang nguyén ctia né. Theo phuong
4n khac, ngung két t5 hdng cdu hodc phin khang nguyén ciia né duge phin 1ap. Theo
phuong éan bd sung, ngung két t hdng ciu hoiic phin khang nguyén ctia né duoc tao
ra bdi vecto biéu hién virut sao cho né ¢ mit hodc biéu hién trén bé mit cta virut nay.

Theo mot phuong én, vecto bi€u hién virut 1& vecto bi€u hién baculovirut va virut nay
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c6 mit hodc biéu hién ngung két t6 hdng ciu hoic phin khing nguyén cia né 1a
baculovirut. Theo phuong 4n khéc, vecto biéu hién virut nhur vecto bidu hién virut gdy
bénh dau mua da cai bién, vecto biéu hién adenovirut, vecto biéu hién virut gdy bénh
giang mai, va céc vecto tuong tu khic. Theo mdt phuong 4n, chit gdy mién dich 1a
axit nucleic ma héa ngung két t6 hdng ciu hoic phin khing nguyén cia nd c6 kha
nang biéu hién trén abi tugng.

Theo mét phuong én, chét gy mién dich c6 thé thude cung mot nhém, vi duy,
ching ¢6 thé duge bt hoat virut hodc baculovirut thé hién hoic bidu hién ngung két td
hdng ciu hodc phan khang nguyén ciia né. Theo phuong 4an khéc, chit gdy mién dich
c6 thé thude cac nhém khac nhau, vi du, chét gay mién dich thir nhit c6 thé 13 virut
dugc bat hoat, chit gdy mién dich thir hai c6 thé 1a baculovirut thé hién hodc biéu hién
ngung két t5 hdng ciu hoic phin khing nguyén ciia né va chit gay mién dich thir ba
c6 thé gidng mét trong s6 hai nhém néu trén hodc thudc nhém khac nhau.

Theo sang ché, vacxin da tri HSN1 duoc diéu ché trong d6 chét gay mién dich
thir nhit bao gdm ngung két té hdng ciu hodc peptit khang nguyén cia ching cia
ching virut A/Indonesia/CDC669/2006 (H5N1), chit gdy mién dich thtr hai bao gdm
ngung két t6 hong ciu hodc peptit khing nguyén cta ching cia ching virut
A/Vietnam1203/2004 (H5N1) va chat gay mién dich thi ba bao gdm ngung két &
hdng ciu hodc peptit khing nguyén cta ching cia ching virut A/Anhui/1/2005
(H5N1). Khi duge néu trong ban mo ta, mdi chat gdy mién dich c¢6 thé 14 virut, protein,
peptit, axit nucleic hodc chét tuong tr bao gdm hoic ma héa ngung két t§ hdng cdu
hodc peptit khang nguyén cia virut cu thé.

Chét gay mién dich c6 thé duoc tao ra trong ché phim & dang trung hoa hodc
mubi. Cac mubi dugc dung bao gém cac mubi cOng axit (dugc tao ra bdi cac nhom
amin tu do cda peptit) va dugc tao ra bdi céc axit vd co nhu, vi dy, axit hydrocloric
hodc axit phosphoric, hodc cic axit hitu co nhu véy nhu axit axetic, oxalic, tartric,
maleic, va cac axit. Cac mudi dugc tao ra boi cac nhém carboxyl tu do cling c6 thé c6
nguén géc tir cac bazo vo co nhu, vi dy, natri, kali, amoni, canxi, hodc st hydroxit, va
cac bazo hitu co nhu vay 13 isopropylamin, trimetylamin, 2-etylamino etanol, histidin,
procain, va céc bazo tuong tu.

No6i chung, céc ché phim thich hop c6 thé duge diéu ché theo c4c phuong phép

da biet doi véi ngudi cb hicu biét trong linh vuc k¥ thuét nay va cé thé bao gom céc
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chét pha lodng, chét bd trg va/hodc ta duge dugce dung. Cac chét pha lodng, chit bd tro
va céc ta duge ndy "c6 thé chip nhan dugc" vé tinh tuong hop véi céc thanh phan khéc
ctia ché phim, va khong gay hai cho ngudi nhén chung.

Vi du vé céc chét pha lodng dugc dung 14 nudc khir khoang hodc nude cét;
dung dich nuéc mudi; cac diu thue vt nhu dau dau phdng, dau rum, diu oliu, ddu hat
bong, dau ngo, déu hat vung nhu dau lac, diu rum, dau oliu, ddu hat bong, dau ngo,
dau hat vimg, dau lac hoiic diu dira; cic diu silicon, bao gdm polysiloxan, nhu metyl
polysiloxan, phenyl polysiloxan va metylphenyl polysolpoxan; silicon bay hoi; dau
khoédng nhu parafin 16ng, paraffin déo hoic squalan; din xuét xenluloza nhu metyl
xenluloza, etyl xenluloza, carboxymetylxenluloza, natri carboxymetylxenluloza hoic
hydroxypropylmetylxenluloza; alkanol bic thip, vi du, etanol hodc iso-propanol;
aralkanol bac thip; polyalkylen glycol bac thip hoic alkylen glycol bc thap, vi du,
polyetylen glycol, polypropylen glycol, etylen glycol, propylen glycol, 1,3-butylen
glycol hodc glyxerin; cc este cua axit béo nhu isopropyl palmitat, isopropyl myristat
hodc etyl oleat; polyvinylpyridon; aga; caragenan; gém tragacan hodc gém acaxia, va
vazolin. Thong thudng, cic chit mang hoic chit mang chiém véi lugng ndm trong
khong tir 1% dén 99,9% khéi Iugng ché phim. Tét nhat, néu chét pha lodng 1 nuéc
mudi.

Pé dung Iam dung dich hoic huyén phti ding dé tiém, cac chét pha lodng hodc -
chit mang khong doc ding dugc ngoai dudng tiéu héa c6 thé bao gbm, dung dich
Ringer, triglyxerit mach trung binh (medium chain triglyceride - MCT), nu6c mubi
ding truong, nuéc mudi dém phosphat, etanol va 1,2 propylen glycol. Mét sb vi du vé
cac chét mang, chét pha lodng, t4 dugc va chit bd trg thich hop dé dung qua duong
miéng bao gém dau lac, parafin long, natri carboxymetylxenluloza, metylxenluloza,
natri alginat, gém acaxia, gobm tragacan, déxtroza, sucroza, sorbitol, manitol, gelatin va
lexitin. Ngoai ra, cic ché phim ding qua dudng miéng ndy c6 thé chira cac chit didu
vi va chit mau thich hop. Khi dugc st dung ¢ dang vién nang, cic vién nang nay cé
thé dugc bao bing cac hop chat nhu glyxeryl monostearat hoic glyxeryl distearat 1am
chém su phén ra.

Céc chit bd trg thong thudng bao gdm chit 1am mém, chit tao nhii turong, chét
lam d3c, chit bao quén, chét khang khuén va chit dém. Céc chét bd trg hodc cac thanh

phan kich thich mién dich sir dung trong viéc didu ché céc ché pham bao gom, va
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khong chi giéi han &, cac mubi nhom, diu khoéng, san phém Mycobacterial (vi du,
chat bd trg hoan toan hoic khéng hoan toan Freund) hoic céc ta duge 16ng nhur hén
hop cua saponin glycosit tir thuc vét, cholesterol va phosphatidylcholin tao ra ta duge
long @& dua ra mot s loai protein gibng nhau vé ciu tric tuong tu dang khung. Nham
muc dich md ta, chit bd trg 1a hop chét 1am gia ting, 1am ting, 1am diu hoic tdng
cudng dap g mién dich véi chét khang nguyén hoic khang nguyén. Cac chit bd trg
thong thudng ting cudng ca dép tmg mién dich thé dich va té bao va d4p ung da gia
ting d6i v6i cac 2 loai nay khi khong c6 mit céc chit khac nhdm xéc dinh chét b tro.
Hon nita, cdc chét bd trg va viée sit dung chiing 14 da biét d6i véi cac nha nghién ctru
mién dich va thudng dugce sir dung dé ting cudng dép Gng mién dich khi liéu cta chét
‘khang nguyén bi han ché, khi chét khing nguyén ngheo tinh khang nguyén, hodc khi
dudng dung thubc chua dat t6i vu. Do do, thuat ngit “lugng bd tro” 1a lugng cda chét
bd trg c6 kha ning lam ting cudng dap ung mién dich vé6i chit khdng nguyén hoic
khéng nguyén di dinh. Luong bing véi “luong bd tro” c6 thé thay dbi va phu thudc
vao nhiéu yéu td bao gém, nhung khong chi giéi han &, dic tinh cda chét khang
nguyén, luong chat khang nguyén duoc ding, cac loai vat cha, dudng dung, va tién
tinh/quy trinh diing chit khdng nguyén. “Luong bd tro” c6 thé dugc x4c dinh mot cach
d& dang bang cach thir nghiém thong thudng trong céc trudong hop da dinh. Lugng ndy
la da biét dbi v6i ngudi c6 hidu biét trong Iinh vyc ky thuat ndy va thudng st dung
viéc x4c dinh d4p tmg liéu théng thudng xac dinh dé thay dbi lwong chét khéng
nguyén va chét bd trg da ding. Cac dap tmg duge do bang cach xac dinh ndng do
chuén khang thé trong huyét thanh hodc cac dap ing qua trung gian té bao dbi véi chét
khéng nguyén bang cach sir dung thir nghiém hép phu mién dich lién két enzym, thir
nghiém mién dich phéng xa, thir nghiém gn két hemagglutin va céc thir nghiém tuong

Dang rin @ ding qua dudng miéng c6 thé chira chit két dinh duge dung dung
trong dugc phém dung cho nguoi va dong vat, chit 1am ngot, chét phén ri, cic chét
pha losng, huong lidu, chat bao, chit bao quan, chit boi tron va/hoic chit 1am cham
thoi gian. Céc chét két dinh thich hop bao gdm gém acaxia, gelatin, tinh bdt ng6, gbm
tragacan, natri alginat, carboxymetylxenluloza hodc polyetylen glycol. Chét 1am ngot
thich hgp bao gf‘)m sucroza, lactoza, glucoza, aspartam hodc sacarin. Chét phén ra

thich hgp bao gbm tinh bét ngd, metylxenluloza, polyvinylpyrolidon, gém guar, gébm
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xanthan, bentonit, axit alginic hosic aga. Cac chit pha loang thich hop bao gdm
lactoza, sorbitol, manitol, dextroza, kaolanh, xenluloza, canxi cacbonat, canxi silicat
hoic dicanxi phosphat. Céc chit tao huong thich hop bao gdm chit tao mui tinh dau
bac ha, diu ciia cdy thuong xanh, anh d3o, cam hosc mim x6i. Céc chét bao thich hop
bao gdm polyme hoic copolyme ctia axit acrylic va/hodc axit methacrylic va/hodc cac
este cua chung, sap ong, cac rugu béo, zein, senldc hodc gluten. Céc chét bao quan
thich hop bao gdm natri benzoat, vitamin E5 alpha-tocopherol, axit ascorbic, metyl
paraben, propyl paraben hodc natri bisulphit. C4c -chit bdi tron thich hop bao gbm
magie stearat, axit stearic, natri oleat, natri clorua hodc bot talc.

Dang 1éng dé ding qua dudng miéng c6 thé chtra chit mang l1éng ngoai cac
chit néu trén. Cac chdt mang 16ng thich hop bao gdm nudce, céc dau nhu ddu oﬁu, dau
lac, ddu hat vung, dau huéng duong, dau rum, dau déu phong, dau dira, parafin 16ng,
etylen glycol, propylen glycol, polyetylen glycol, etanol, propanol, isopropanol,
glyxerol, cac rugu béo, triglyxerit hodc hdn hop clia ching.

Huyén pha ¢ ding qua dudng miéng c6 thé con bao gdm céc chét phén tan
va/hoic chit lo Iimg. Céc chit lo limg thich hop bao gdm natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-xenluloza, poly-vinyl-
pyrolidon, natri alginat hoic axetyl rugu. Cac chét phén tan thich hop bao gbm lexitin,
polyoxyetylen este clia axit béo nhu axit stearic, polyoxyetylen sorbitol mono- hoic di-
oleat, -stearat hodc -laurat, polyoxyetylen sorbitan mono- hodc di-oleat, -stearat hoic -
laurat va cac chét trong ty. Nhii tuong dé dung qua dudng miéng c6 thé con bao gdm
mdt hogc nhiéu chat tao nhii twong. Céc chit tao nhii twong thich hop bao gdm céc
chét phén tan nhu dugc léy l1am vi du néu trén hodc gbém tu nhién nhu gdm guar, gdm
acaxia hodc gdm tragacan.

Céc phuong phép bio ché ché phdm ding ngoai dudng tiéu hoa 13 hién nhién
dbi véi ngudi c6 hiéu biét trong linh vuc nay, va dugc mo ta chi tiét trong, vi du,
Remington: The Science and Practice of Pharmacy, 21st Ed., Ed. D.B. Troy,
Lippincott, Williams & Wilkins, Baltimore, 2006, dugc dua vao ban mo ta nay b%mg
cach vién dan.

Ché phém c6 thé duge két hop vé&i chét hoat dong bé mdt thich hop nhu chét
hoat dong bé mit anion, cation hoic khong ion nhu céc sorbitan este hodc din xuét

polyoxyetylen ctia chiing. Chat lo ltmg nhu gdm tu nhién, din xuét xenluloza hoic v4t
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liéu v6 co nhu silic dioxit, va cdc thanh phén khéc nhu mé& 16ng ctru, cling ¢6 thé bao
gbm trong sang ché nay.

Quy trinh bao ché ché phim c6 sir dung céc phuong phap thong thuong da biét
b&i ngudi ¢ hiéu biét trong linh vuc k¥ thut ndy. Thong thudng, cic ché phim nhu
vay duoc bao ché dudi dang ché phém ding dé tiém, cling nhu céac dung dich hoic
huyén phu 16ng; cac dang ran thich hop dé hoa tan, hodc tao huyén phu, tao dang 16ng
trude khi tiém ciing c6 thé dugce bao ché. Quy trinh bao ché ciing c6 thé dugc tao nhil
tuong. Hoat chét mién dich thuong duge tron véi céc ta dugce 1a duge dung va tuong
hop v&i hoat chét.

Theo phuong 4n thir hai, sing ché mé ta phuong phap didu bién d4p tmg mién
dich dbi véi virut cam gia cAm bao gdm buéce cho ddi tugng dung lugng hitu hiéu cé
tac dung phong bénh cua vacxin da tri H5N1. Vacxin da tri H5N1 1a nhu duoc mé ta
trén ddy. Mac di tét hon néu vacxin da tri H5N1 dugc ding dudi dang ché phim don
1¢, nhung goi y ring c4c hop phdn riéng r& ciia vacxin c6 thé duge dung riéng r& hoic
d6ng thoi cho dbi tugng.

Theo phuong phép ciia sang ché, vacxin va ché phdm c6 thé dugc dung theo
dudng thich hop bat ky, ké ca ding ndi hap, diing khu tréi hoic tai chd. Pudng ding cu
thé cén st dung trong trudng hop bat ky s& phu thudc vao nhidu yéu t4, bao gbm ban
chét caa bénh cén duge didu tri, mirc do trAm trong va quy mo cta bénh, liéu cua hop
chét cu thé cin phan phéi va céc tic dung phu c6 thé xuét hién cia cc vacxin hoic
ché phdm mong mudn.

Vi dy, trong céc trudng hop yéu ciu ring ndng do thich hop cta céc vacxin
hodc ché phém mong mudn dugc phén phéi truc tiép t6i vi tri can duge didu tri, khu
vuc ding c6 thé 1a theo khu vire chir khong phai 1a dung toan than. Viéc ding theo khu
vue ¢6 thé phan phdi cac vacxin hodc ché phidm mong muén t6i vi tri cn thiét véi
ndng do tai chd rit cao va do d6 1a thich hop @ thu dugc hiéu qua didu trj hodc phong
nglra mong mubn ddng thoi tranh dugc su phoi nhiém ctia céc co quan khic véi
vacxin hodc ché phﬁm va tir d6 c6 thé 1am giam dugc céc tic dung phu. Vi duy, theo
phuong 4n vé dudng diing cia sang ché, dudng ding c6 thé 1a cac dudng dung thong
thuong bét ky, bao gdm trong héc, trong bang quang, trong co, trong ddng mach, tinh
mach, dudi da, khu trt hodc ding qua dudng miéng. Pudng dung trong hbc ¢6 thé 1a

ding trong mang bung (IP) hoic trong mang phdi.
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Néu muédn, thiét bj hodc ché phidm chira chit gdy mién dich thich hop dé giai
phong kéo dai hodc khong lién tuc ¢6 thé dugce cdy hitu hidu vao co thé hoic ding khu
tra dé giai phong twong déi cham céc chit nhu vay vio co thé.

Viéc ding vecto biéu hién hodc té bao vét chii ¢6 thé bao gém viéc phan phéi
bing cach ubng truc tiép, tiém vao hé théng, hodc phan phdi vao cac mb hoic té bao
da chén hodc bing cach gian tiép théng qua viéc phan phdi t6i cac t& bao dugc phan
lap tir dbi tugng hodc vét cho twong thich. Lién quan t6i ché phim c6 ngudn gdc tir
axit nucleic, tit ci cic dudng phan phdi cic ché phdm nhur viy duge bao ham trong
sang ché.

Céc ché phdm ciing c6 thé dugc ding dudi dang liposom. Néi chung, liposom
¢4 ngudn gdc tir phospholipit hodc cac chit 1ong khac, va duge tao ra béi cac tinh thé
16ng gdbm mdt hogc nhidu 16p da hydrat héa duge phan tan vio moi trudng nudc. Chét
16ng chép nhén duge vé mit sinh ly va chuyén héa duge khdng ddc, c6 kha néng tao ra
liposom ¢6 thé dwoc sir dung. Cac ché phidm & dang liposom c6 thé chira chét én dinh,
chét bao quan, t4 dugc va cac chit trong tu. Tt hon néu cac chét 1ong 14 phospholipit
va phosphatidyl cholin (lexitin), c6 ngudn gbc tir tw nhién 14n téng hop. Cac phuong
phép diéu ché liposom 14 d4 biét trong Iinh vue k¥ thuit nay.

Ndng d6 liéu hitu hiéu ciia hop chit da ding cho d6i twong cu thé bat ky s& phu
thudc vao nhiéu yéu t§ bao gém: loai bénh can diéu trj va tinh trang bénh; hoat tinh
cua hop chét dugc st dung; ché phém duogc st dung; tudi tac, thé trong, tinh trang stc
khoe téng thé, gi6i tinh va ché d6 an uéng ctia dbi tugng; thoi diém diung thuéc; dudng
ding thubc; tdc 4o riéng ré€ cda cc hop chét; qua trinh diéu tri; thube duge st dung dé
két hop hodc ding ddng thdi véi viée didu tri, cling véi cac yéu té lién quan khac da
biét trong linh vuc k¥ thuét nay.

Theo khia canh thi ba, séng ché mé ta phuong phép phong ngira hodc diéu trj
bénh do virut cim gia cim gay ra bao gbm budc cho dbi twong dung lueng hitu hiéu
c6 tac dung phong bénh cia vacxin da tri HSN1. Vacxin da tri HSN1 1a nhu dugc md
t4 trén day. Cac ché phim, dudng ding va lidu luong thich hop 1a nhu duge mé ta trén
day.

Theo khia canh thir tu, sang ché md ta vacxin da trji H5N1 dung dé diéu bién
dap tmg mién dich dbi véi virut cim gia cdm. Vacxin da tri HSN1 13 nhu dugc mo ta

trén day.
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Theo khia canh thr nim, séang ché mb ta vacxin da tri HSN1 duoc ding dé didu
trj bénh do virut ctim gia cAm gay ra. Vacxin da tri HSN1 12 nhu dugc mé ta trén day.

Céc phuong phép bao ché va ding cac vacxin 14 da biét trong linh vuc ky thuat
ndy va dugc mo ta trong cac patent M¥ s6 7,510,719, 7,537,768, 7,666,439 va
7,691,368; cac Cong bd cép patent sé 2008/0187557, 2009/0136532, 2009/0263422,
2009/0304730, 2010/0047271, 2010/0074916 va 2010/0086485; va cac Cong bd qudc
té s6 WO 2007/129984, WO 2008/048984, WO 2008/115314, WO 2009/069447, WO
2009/115917, WO 2010/021289 va WO 2010/036948, ndi dung ctia mdi tai lidu duoc
dwra vao ban mo ta nay bang cach vién din.

Trén thyc té, trir khi ¢6 quy dinh khéc, séng ché sir dung céac k¥ thuit héa hoc
thong thudng, sinh hoc phén tir, vi tring hoc, t4i td hop ADN, di truyén, mién dich,
sinh té bao, mdi truong nudi céy t& bao va sinh hoc chuyén gen, 1a hién nhién d6i véi
ngudi c6 hiéu biét trong linh vue k¥ thuédt nay. Xem, vi du, Maniatis et al., 1982,
Molecular Cloning (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New
York); Sambrook et al., 1989, Molecular Cloning, 2nd Ed. (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York); Sambrook and Russell, 2001,
Molecular Cloning, 3rd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York); Ausubel et al., 1992), Current Protocols in Molecular Biology
(John Wiley & Sons, including periodic updates); Glover, 1985, DNA Cloning (IRL
- Press, Oxford); Russell, 1984, Molecular Biology of plants: a laboratory course
manual (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.); Anand,
Techniques for the Analysis of Complex Genomes, (Academic Press, New York,
1992); Guthrié and Fink, Guide to Yeast Genetics and Molecular Biology (Academic
Press, New York, 1991); Harlow va Lane, 1988, Antibodies, (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York); Nucleic acid Hybridization (B. D.
Hames & S. J. Higgins eds. 1984); Transcription And Translation (B. D. Hames & S.
J. Higgins eds. 1984); Culture Of Animal Cells (R. I. Freshney, Alan R. Liss, Inc.,
1987); Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, 4 Practical
Guide To Molecular Cloning (1984); the treatise, Methods In Enzymology (Academic
Press, Inc., N.Y.); Methods In Enzymology, Vols. 154 va 155 (Wu et al. eds.),
Immunochemical Methods In Cell and Molecular Biology (Mayer and Walker, eds.,
Academic Press, London, 1987); Handbook Of Experimental Immunology, Volumes I-
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IV (D. M. Weir va C. C. Blackwell, eds., 1986); Riott, Essential Immunology, 6th
Edition, Blackwell Scientific Publications, Oxford, 1988; Fire et al., RNA Interference
Technology: From Basic Science to Drug Development, Cambridge University Press,
Cambridge, 2005; Schepers, RNA Interference in Practice, Wiley—VCH, 2005;
Engelke, RNA Interference (RNAi): The Nuts & Bolts of siRNA Technology, DNA
Press, 2003; Gott, RNA Interference, Editing, and Modification: Methods and
Protocols (Methods in Molecular Biology), Human Press, Totowa, NJ, 2004; Sohail,
Gene Silencing by RNA Interference: Technology and Application, CRC, 2004.
Vi du thye hién sang ché

Sang ché dugc mé ta béi cac vi du dudi ddy, duge dua ra bing cich minh hoa
va khong nhim gidi han sang ché theo cach bit ky. Céc k¥ thuat tiéu chuin da biét
trong linh vyc k¥ thuét nay hodc céc k¥ thuit cu thé néu dudi day dugc st dung.
Vidul
Vat liéu va phuong phép

Virut: Céc virut cim H5NI1 ngudi tir nhénh 2.1 A/Indonesia/CDC669/2006,
A/Indonesia/TLL013/2006 va mdt ching A/Indonesia/TLL014/2006 cia gia cAm thu
duogce tir BO Y té (the Ministry of Health - MOH), Indonesia. Ph&n nhém H5N2 cua gia
cAm thu dugc tir nha chic trach nong phdm va tha y (the Agri-Food and Veterinary
Authority -AVA) cua Singapore. Cac virut HSN1 tr cAc nhénh/phén nhanh phat sinh
loai khac nhau (Bang 1) dugc tich ra bing k§ thuat di truyén ngugc [WHO, 2004].
To6m lai, céc gen ngung két t6 hdng ciu (HA) va neuraminidaza (NA) cia virut HSN1
thu@cA cac nhanh 1, 2.1, 2.2, 2.3, 4,7 va 8 duoc téng hop (GenScript, USA) dua trén
trinh tr thu duoc tir dir liéu cim NCBI. Céc gen HA va NA téng hop dugc tao dong
vao plasmit khéi diu kép dé di truyén nguogc bénh cim A (Prabakaran et al., 2009).
Céc plasmit khéi diu kép nay thu duge tir Trung tAm kiém soat va phong ngira bénh
(Center for Disease Control and Prevention), Atlanta, GA, USA. Céc virut tai tb hop
duge tach ra bang cach chuyén nhiém céc plasmit chira HA va NA cing v6i sdu gen
cum con lai ¢6 ngudn gbe tir ching phat trién & mic cao A/Puerto Rico/8/34 (HIN1)
vao céc t& bao 293T va MDCK dugc nudi cdy ddng thdi bang cach sir dung
Lipofectamine 2000 (Invitrogen Corp.). Sau 72 gi¢ chuyén nhiém, moi trudng nudi
chy dugc cdy ching vio trimg chira phdi hodc céc t& bao MDCK. Céc gen HA va NA

clia cac virut tai td hop tir doan thir hai dugc tao trinh tu dé khéng dinh sy ¢6 mit caa
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cac gen HA va NA 44 dua vao va khfmg dinh sy khéng c6 mit cua cac thé dot bién.
Céc virut Iuu trit dugc nhan gidng trimg chira pho6ill ngay tudi vao tai niéu, virut chira
dich niéu duoc thu gom va cét gitr thanh cac phan & -80°C. Ham luong virut duoc xac
dinh bing thir nghiém ngung két hdng cau (HA) tiéu chuan. Tét ca céc thir nghiém véi
cac virut doc luc cao duge tién hanh & muc an toan sinh hoc 3 (biosafety level 3 -

BSL-3) tién hanh d& dang theo chi din ctia CDC/NIH va WHO.

Bang 1 i .

Virut cim A téi t0 hgp tao ra tir k§ thuit di truyén nguoc.

Diy sb Tén virut (phan loai) Nhanh Vit chi
1 A/Vietnam1203/04 (H5N1) 1 Nguoi

2 A/Indonesia/CDC1031/07 (H5N1) 2.1 Nguoi

3 Alga tAy/Ga tay1/05 (H5N1) 22 Gia cAm
4 A/Anhui/1/05"(H5N1) 2.3 Ngudi

5 A/ga/Shanxi/2/06 (H5N1) 7 Gia cAm
6 A/ngdng/Guiyang/337/06 (H5N1) 4 Gia cAm
7 A/ga/Henan/12/04 (H5N1) 8 Gia cAm

Cdc khdng thé don dong trung hoa (n-mAb): Bang gdbm 5 mAb trung hoa khac
nhau khang HA cta virut HSN1 duoc chon dé bidu hién dic diém cua thé dot bién 14n
trén. Tém lai, chut nhit BALB/c dugc gy nhiém hai 1an/2 tudn bing cach tiém dudi
da formalin tinh ché da bt hoat khang nguyén H5N2 cua A/Indonesia/CDC669/2006
hodc A/Indonesia/TLL014/2006 hoic A/Ga/Singapore/98 dugc tron véi chit bd tro

_(SEPPIC, France). Chudt nhét nhan cing khang nguyén virut bing cach tiém tinh
mach bd sung, 3 ngdy trudc khi dung hgb té bao la lach véi cic t& bao SP2/0
(Yokoyama, 2004).

Lép bdn dé epitop trung héa HSHA bang cdch sir dung n-mAb: Céc epitop
trung hoa chinh cia H5 dugc 14p ban db bing cach biéu hién dic diém cia cac thé dot
bién 14n trén (Kaverin et al., 2007) v6i 5 khang thé don dong trung hoa khac nhau
(6B8, 4C2, 2D9, 4F8 va 3H11). Tém lai, virut HSN1 duge 0 véi lugng du n-mAb
trong 1 gid va hén hop dugc cdy ching trimg ga gia chtra ph6i 11 ngay tudi. Tring
duge 0 & 37°C trong 48 gid. Virut duoc thu gom va duge ding dé tach dong dé gidi
han mitc d6 pha lodng & trimg ga chira phdi va cac thé dot bién 14n trén duoc tinh ché
¢ dang tér_n. Céc thé dot bién trong gen HA sau d6 dugc xé4c dinh béng céch tao trinh

tur va duge so sanh véi trinh tu clia virut bd me.
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Phaén tich sw phdn b6 cua epitop: Cac epitop trung hoa cia HSHA da xac dinh
bdi Kaverin et al. (2007), ciing véi céc epitop chinh da x4c dinh trong nghién ctru nay,
dugc ding @ phan tich trinh ty. D& phan tich mirc d6 phén bd ciia epitop trung hoa
trong s6 cac virut H5N1, cac trinh tr HA ¢6 chidu dai ddy du duoc so sanh véi virut
H5NI clia gia cAm va ngudi tir dit liéu cim NCBIL Hién tuong da hinh protein ctia
H5N1 dugc phén tich bing dir liéu nghién ctru v& dich ctim (Fludb.org) va 1én t6i 317
chiing ctia ngudi va 2028 chiing gia cAm duge sip hang trong nghién ctru nay. D& danh
gia c4c bién thé trong epitop, bang tan s6 vi tri dugc tao ra tir nhidu 14n sip hang trinh
tw d6i v6i mdi virut HSN1.

Chon loc ching vacxin: 3 ching H5N1 khac nhau duoc chon dé chua cac bién
thé trong céc epitop trung hoa ciia HA trong hau hét cac dong H5N1. Ngoai ra, hoat
tinh cta céc ching vacxin d3 chon dugc xac dinh be"mg thir nghiém trc ché ngung két
héng cdu va thir nghiém vi trung hoa nhd sir dung khang thé don dong trung hoa thich
hop.

Tao baculovirut tdi té hop: Dé tao vecto baculovirut tai td hop, nhu duge mb ta
trén ddy, gen khéi ddu WSSV iel kiém soat cat-xét biéu hién HA dwgc chén vao vecto
dang con thoi pFastBacl va dugc hop nhit thanh bd gen baculovirut nim trong
DHiOBACTM theo quy trinh ctia hé Bac-To-Bac (Invitrogen). Tém lai, gen HA ¢6
chiéu dai ddy di dugc khuéch dai tir 3 ching cim khac nhau theo phuong phép PCR

tiéu chuin (94°C trong 20 gidy, 55°C trong 30 gidy va 72°C trong 2 phut trong 30 chu
| ky). Céc trinh ty HSHA duogc khuéch dai béng céc doan mbi H5FSal 5> ACGCGTCG-
ACATGGAGAAAATAGTGC TTCT 3’ (SEQ ID NO:1) va H5SRNot 5° ATAAGGC-
GGCCGCTTAAATGCAAATTCTGCA TTG 3’ (SEQ ID NO:2) tir cac virut H5N1 -
A/Indonesia/CDC669/2006(H5N1) (S6 truy cdp ngdn hing gen CY014481 va
ABI36428; SEQ ID NO:3 (trinh tu nucleotit) va SEQ ID NO:4 (trinh ty axit amin);
A/Viet Nam/1203/2004(H5N1) (S6 truy cip ngan hang gen EU122404 va
ABW90135; SEQ ID NO:5 (trinh tur nucleotit) va SEQ ID NO:6 (trinh tu axit amin);
va A/Anhui/1/2005(H5N1) (Sé truy cdp ngén hang gen DQ371928 va ABD28180;
SEQ ID NO:7 (trinh tr nucleotit) va SEQ ID NO:8 (trinh tur axit amin). Gen khéi du
WSSV iel dugce chén vao vecto & céc vi tri Snabl va Sall va cac gen HA dugc chén
vao vecto pFastBacl & vi tri NotI-Sall. Sau khi bién nap vecto chuyén vao DH10BAC,

cac bacmit tai t6 hgp dugc chuyén nhiém vao cac t€ bao S, va c4c hat baculovirut
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sinh trudéng d4 dugc giai phéng vao moéi trudng dugc thu gom sau 4 ngay chuyén
nhiém.

Thir nghiém vacxin: Chudt nhét cai BALB/c khong mang mim bénh (6 tudn
tudi) thu duoc tir Trung tAm Nghién ctru dong vat, trudng Dai hoc Singapore, va duoc
nudéi & Pon vi nudi git dong vat cia Vién Nghién ctu khoa hoc cudc séng (the
Temasek Life Sciences Laboratory). 24 chudt nhit trong mdi nhém thir nghiém
(n=24/nh6m) duge ching ngira dudi da hai 1dn trong khoang thdi gian nhu nhau 12 28
ngdy bing 10031 baculovirut biéu hién HA ciia H5N1-A/Vietnam/1203/2004 (Mono-
BacHA) hoic hén hop chta mbi baculovirut biu hién HA tir
A/Indonesia/CDC669/2006-H5N1, A/Viet Nam/1203/2004-H5N1 A/Anhui/1/2005-
H5N1 (Tri-BacHA) c6 hoic khong c6 chit b trg, Montanide ISA563 (nu6c trong nhi
twong dau) (SEPPIC, France). Ngoai ra, virut RG-HS5N1 di bat hoat
(A/Vietnam/1203/2004-H5N1) dugc sir dung 1am nhém vacxin so sanh. Huyét thanh
duoc thu gom tir 10 con chudt nhit/nhém thir nghiém vao céc ngay 14, 28 va ngay 42.
Thit nghiém ¢ ché ngung két hong cau va ELISA gi4n tiép duogc tién hanh dé d4anh
gi4 dap tmg khang thé dic hidéu HA. Ngoai ra, kha ning trung hoa nhanh chéo huyét
thanh dugc xéc dinh bz"mg thir nghi€ém vi trung hda. Hiéu qua cia vacxin dugc danh gia
bang cach kich thich vit chi khang lai ching ctim HPAI H5N1 tir cic nhanh khac
nhau. Toan bd thir nghiém trén dong vat dugc tién hanh theo Huéng din thir nghiém
dong vat cia Vién qudc gia vé cac bénh truyén nhifm (the National Institute of
Infectious Diseases - NIID), va quy trinh thir nghiém duogc quan st va phé chuin béi
Uy ban str dung va chidm séc dfng vat cua Vién Nghién ctru khoa hoc cude séng, Pai
hoc quéc gia Singapore, Singapore.

Thir nghiém ke ché ngung két hong cdu: Thir nghiém Gc ché ngung két hdng
cAu dugc tién hanh nhu da néu (Webster et al.,, 1991). Huyét tuong 44 xu ly béng
enzym pha hdy thu thé (receptor-destroying enzyme - RDE) dugc pha lodng theo
chudi (g4p 2 14n) trong cac dia 96 18 c6 dy hinh chit V. Khoang 4 don vi HA cua virut
khéng nguyén duoc i v6i huyét thanh trong 30 phit & nhiét do trong phong, sau d6 bd
sung 1% héng ciu ga (RBC) va i & nhiét do trong phong trong 40 phtt.

Thir nghiém vi trung hoa: Thir nghiém vi trung hoa duoc tién hanh theo quy
trinh da néu (Suguitan et al., 2006). Tém lai, céc té bao MDCK dugc nhan giéng trong

dia nudi cy 96 15 va dugc nudi cé__y &37°C & tao ra 16p don. Serial 2-fold dilutions of
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cdc mAu huyét thanh d3 bat hoat béi nhiét (56°C trong 45 phut) da pha loadng theo
chudi 2 14n duge tron riéng ré v6i 100 liéu 1ay nhiém mai trudng nudi cdy méd 50%
(TCID50) cta virut H5N1 tir cdc nhanh khéc nhau va dugc 0 & nhiét d0 trong phong
trong 1 gidy, va cac hdn hop duogc bd sung vao 16p don chira céc té bao MDCK vao 3 13
giéng nhau. Hiéu chuén trung hoa hiéu gia ciia khang huyét thanh ctia chudt nhit ngin
ngira hodn toan hiéu qua chita bénh té bao bt ky & cc dich pha lodng thusn nghich
duoc tinh toan.

Thik nghiém kich thich bénh chéng nhiém virut HSNI: 3 tudn sau lin chung
ngira cudi, chudt nhit dugc chuyén vao budng nudi dong vit BSL3. 6 con chudt
nhét/nhém duge gay kich thich theo duong mili bing SMLD50 (Liéu gy chét chuot
nhét 50%) cia ching H5N1 HPAI ddng nhit (A/Vietnam/1203/2004(H5N1) nhanh
1.0) va nhanh 2.1 khic loai (A/Indonesia/TLI13/2006(H5N1)) va nhdnh 7.0
(A/ga/Shanxi/2/06). 50% lidu gdy chét chudt nhit (MLD30) clia virut cim ndy cin
- dugc thir nghiém kich thich theo dudng miii duge x4c dinh. Chudt nhit duge quan sat
hing ngay dé theo doi thé trong va ty 18 tir vong. Qua trinh theo dbi tip tuc cho téi khi
cac dong vat chét hoic ngay 14 sau khi kich thich. Pdi v6i tién bénh hoc, chudt nhit
duge mb va phéi dugc cht gitt trong 10% (khéi lugng/thé tich) formalin tao dém trung
tinh va dugc ngdm trong parafin va dugc phan doan. Cic phin duoc rhuém bing
hematoxylin va eosin (H/E) tru6e khi soi bing kinh hién vi quang.hoc va dugc danh
gia bénh phdi. Toan bd thir nghiém kich thich dugc tién hanh trong budng nudi gitt
dong vat an toan & mirc do 3.

Vidu2
Nhan biét va m6 ta dic diém ctia cac epitop trung hoa ciia HSHA bang cach sit dung n-
mAb

Béng gbm 5 mAb trung hoa khac nhau (6B8, 4C2, 2D9, 4F8 va 3H11) khang
ngung két t6 hong ciu ciim (HA) duoc tao ra trude d6 trong nghién ctru. Toan bd cac
n-mAb nhan biét cic epitop cdu dang ctia H5 va c6 kha ning trung hda viéc nhiém
virut cim in vitro. Ngoai ra, nhan théy cic n-mAb c6 hoat tinh tc ché qué trinh tao
hemagglutin (dir liéu khong thé hién). Axit amin c6 lién quan téi qué trinh tao thanh
c4c epitop clia n-mAb duoc phan tich bang céach sir dung thé dot bién l4n trén virut.
Qua trinh tao trinh tr gen HA dy da duoc tach ta tir nhidu bién thé 14n trén (a) dén n-
mAb 6B8 mang thé dot bién don diém & cdc vi trf axit amin 189 (tir Lys dén Asn) hodc
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155 (tir Asn dén Asp), (b) dén n-mAb 4F8 mang thé d6t bién don diém & vi tri axit
amin 155 (tir Asn d&én Asp) v (c) dén n-mAb 2D9 mang thé dot bién don diém & céac
vi tri axit amin 189 (tir Arg dén Trp) hodc 223 (tir Ser dén Arg). Phén tich twong tu dbi
v6i n-mAb 4C2 ciing chi ra ring c6 mébi lién quan gifta axit amin 155 (Ser to Ile) hodc
189 (Arg to Lys) trong viéc tao ra epitop trong khi d6 n-mAb 3H11 mang thé dot bién
don diém & vi trf axit amin 138 “Leu”, 139 “Gly” va 140 “Ser”. Toan b0 cac vi tri axit
amin dugc néu trong ban mo ta ndy 1a khong tinh téi peptit tin hi€u cua HA. Xem SEQ
ID NO:9-11 di véi trinh tw axit amin ctia céc protein HA truéng thanh 1an luot ddi
véi A/Indonesia/CDC669/2006(H5N1), A/Vietnam/1203/2004(H5N1) va A/Anhui/1/-
2005(HS5N1).
Vidu3
Phén tich mtrc phan b epitop

Céc trinh tu HA c6 chidu dai ddy du cua virat HSN1 gia cAm va ngudi thu dugc
tir dit lidu virut cim duoc duy tri bdi Trung tdm quéc gia thong tin sinh hoc. Céc trinh
tu HA cia céc thé phéan 1ap HSN1 ngudi va gia cdm duge so sanh véi trinh tyr epitop
trung hoa chinh (vi tri axit amin 138, 140, 155, 189, 159, 194 va 218 ctua ving HA1).
Céc két qua cho thiy ring hau hét cac ving epitop khang nguyén chinh chira cac bién
thé dang ké trong s cac dong H5N1 ciia ngudi ciing nhu cia gia cdm (Bang 2). Phan
tich vé& vong bién dbi 140 & mirc d6 cao (140 aa) cho thy rang su co mat uu thé cta
* axit amin “Lys” (22,5%) va “Ser” (28,5%) & vi tri nay tfong toan bd céc thé phén lap
HS5N1 cta ngudi, chi véi su cd mat khong dang ké ctia “Thr” & vi tri 140 (6 %) (Bang
2). Hon nita, 155 aa cta vong 150 chi c6 hai bién thé (63,4% thé phén 1ap H5N1 cia
ngudi cd axit amin “Ser” va 34,4% con lai c6 axit amin “Asn” ¢ vi tri ndy). Ngoai ra,
axit amin & vi tri 189 trén ngung két t& hdng ciu cia virut cim, nim trén vi tri gin két
thu thé, chira axit amin “Arg” véi ty 18 64,26% ctia toan bd cac ching HSN1 clia ngudi
trong khi do6 gifr lai 34,65% co axit amin “Lys” & vi tri ndy (Béang 2).

Bing 2
Tén s6 epitop trong chung H5N1

H5N1 cia ngudi H5N1 ca gia cim
Axit amin | Gln 58,9% Leu 41,1% Gln 80,4% Leu 13,6%
thir 138
Axit amin | Lys 22,5% | Ser Thr Lys Ser 6% | Thr
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tha 140 28,5% 6% 34,8% 16,6%
Axit amin | Asn 34,4% Ser 63,4% Asn 50,6% Ser 43,2%
tha 155
Axit amin | Arg 64,3% Lys 34,7% Arg 43,3% Lys 55,1%
thir 189
Axit amin | Thr 99,7% Thr 98,4%
tha 159
Axit amin | Pro 100% Pro 98%
tha 194
Axit amin | Lys 99,7% Lys 99,2%
thir 218
Vidu4

Chon loc chting vacxin

Dua vao viéc phén tich trinh tir axit amin trong céc epitop trung hoa, bang gdm
virut H5N1 (317 ching ctia ngudi va 2028 ching cia gia cim) duogc phan tich vé tin
sb bién dbi axit amin trong céc epitop trung hoa chinh ciia HA. Céc tac gia sang ché
chor_i 3 ching H5N1 khic nhau (A/Indonesia/CDC669/2006(H5N1) (nhédnh 2.1),
A/Viet Nam/1203/2004(H5N1) (nhanh 1.0) va A/Anhui/1/2005(H5N1) (nhéanh 2.3)),
sao cho su két hop cia cac ching nay c6 thé bao gdm toan bd cac bién dbi axit amin
chinh cia céc epitop trung hoa cia H5HA (Bang 3). Vi duy, ching A/Viet
Nam/1203/2004(H5N1) va A/Indonesia/CDC669/2006(HS5N1) chira “Ser” & vi tri 155
trong d6 chung A/Anhui/1/2005(H5N1) c6 “Asn” & cung mot vi tri. Hon nita, ching
A/Viet Nam/1203/2004(H5N1) va A/Anhui/1/2005(H5N1) chira “Lys” & vi tri 189
trong khi d6 ching A/Indonesia/CDC669/2006(H5N1) ¢ axit amin “Arg” & cung mét
vi tri (Béng 3).

Bang 3

Epitop khang nguyén trong 3 ching

Tén Nhénh | 138 | 140 | 155 | 189 | 194 | 159 | 218 | Vatchu
A/Vietnam/1203/2004 1 Gln |Lys | Ser |Lys |Pro | Thr |Lys | Nguoi
(HS5N1)

A/Indonesia/CDC669/2006 | 2.1 Leu | Ser |Ser |Arg |Pro | Thr | Lys | Nguoi
(H5N1)

A/Anhui/1/2005(H5N1) 2.3 Gln | Thr | Asn |Lys | Pro | Thr |Lys | Nguoi
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Vidu5

Nhén biét su khéc biét ciia cic ching vacxin dd chon boi n-mAbs
Céhc bién thé trong cic ching vacxin dd chon (A/Vietnam/1203/2004(H5N1)

(ﬁhénh 1.0), A/Indonesia/CDC669/2006(H5N1) (nhanh 2.1) va
A/Anhui/1/2005(H5N1) (nhanh 2.3)) duge x4c nhén dua vao két qua trung hoa virut
va trc ché tao hemagglutin (HI) vé6i cic n-mAb khac nhau. Su phoi nhiém ciia ching
vacxin véi cac n-mAb 13 do céc kiéu phan Gmg khac nhau véi cdc n-mAb. Nhu duge
thé hién trong cac bang 4A va 4B, n-mAb 6B8 c6 thé gin két wu tién véi ching
A/Vietnam/1203/2004(H5N1) va A/Anhui/1/2005(H5N1) trong khi d6 khong xay ra
qué trinh trﬁng hoa cia A/Indonesia/CDC669/2006(H5N1) boi cing n-mAb nhu duge
chi ra bai thir nghiém e ché kha nang tao hamgglutin va thir nghiém vi trung hoa. Tuy
nhién, n-mAb 4C2 chi trung hoa ching A/Indonesia/CDC669/2006(H5N1). Su khéc
nhau trong tu vé& kiéu nhan biét duoc quan sat véi cic n-mAb khac. Céc phét hién nay
cling duoc chi ra sy ton tai ctia muc thay dbi tinh khdng nguyén manh gifta ching
A/Indonesia/CDC669/2006(H5N1) va A/Vietnam/1203/2004(H5N1) (Bang 4A va
Bang 4B). Ngoai ra, k& ca viéc A/Anhui/1/2005(H5N1) trong ché phdm vacxin bao
gdm céc bién thé ciia axit amin & vi tri 155 (Asn) clia chiing vacxin, bao g0m 34% thé
phén 1ap H5N1 ngudi.

Bang 4A

Uc ché ngung két t6 hdng cdu khang lai 3 ching H5N1

bang cic n-mAb (1mg/ml)

n-mAb | A/Vietnam/1203/200 | A/Indonesia/CDC669/20 | A/Anhui/1/2005
4 (H5N1) 06 (H5N1) (H5N1)

6B8 512 <8 256

4C2 <8 512 <

4F8 64 512 32

3H11 | <8 512 <8

2D9 128 512 128
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Béang 4B
Vi trung hoa virut khang lai 3 ching H5N1 bang n-mAb (1mg/ml)
n-mAb | A/Vietnam/1203/200 | A/Indonesia/CDC669/20 | A/Anhui/1/2005
4 (H5N1) 06 (HS5N1) (H5N1)
6B8 320 <10 160
4C2 <10 320 <10
4F8 40 320 20
3HIT | <10 320 <10
2D9 80 320 160

Vidu6
Tht nghiém @c ché ngung két hdng cau (HI) trong huyét thanh

Ndng dd e ché ngung két hdng cau xac dinh hiéu qua cla dép tng khang thé
@8 tc ché chte ning cia HA (A/Vietnam/1203/2004(H5N1)), cling thu dugc. Cac két
qua v& ndng d6 HI cho thdy rdng chudt nhit d3 gdy mién dich bing Tri-BacHA b trg
lam gia ting dang ké ndng d6 HI trong huyét thanh khi so sénh v&i Tri-BacHA khong
dugce bd tro vao ngay thir 28 va 42 (Fig.1).

Hon nfra, né)ng d6 HI cta chudt nhit da ching ngira Tri-BacHA bd trg duge so
sanh v6i ndng d6 HI cita chudt nhit da ching ngira virut RG - HSN1 bd trg hodc duoc
bd trg bing Mono-BacHA (Fig.1).

Vidu7
Ndng d6 khang thé trung hoa nhanh chéo trong huyét thanh

Ndng d6 khang thé trung hoa cta huyét thanh khéng 100 TCID50 cla céc
nhénh khéc nhau cta ching H5N1 vao ngay 42 cho thiy ring viéc ching ngira bing
Tri-BacHA bd trg 1am trung hoa déng ké cac virut tir cdc nhénh khéc nhau (nhanh 1.0,
nhénh 2.1, nhénh 2.2, nhanh 4.0, nhanh 7.0 va nhanh 8.0) dugc so sanh véi chudt nhit
da ching ngira Tri-BacHA khéng duge bd trg (Cac Fig. 2A va 2B).

Hon nita, chudt nhit dugc gdy mién dich b?mg Tri-BacHA bd trg 1am tang
cudng dang ké ndng d6 trung hoa d6i véi cac nhanh 2.2, nhanh 4 va nhanh 7 khi dugc
so sénh vé&i chudt nhit da ching ngira cac vacxin bd trg: vacxin RG — H5N1 hoic
Mono-BacHA (Céc Fig. 2A va 2B). Ngoai ra, ché phim vacxin chita Mono-BacHA
hoic RG-H5N1, déu duogc bd trg bing Seppic, c6 kha ning trung hoa nhanh 1 (ddng
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nhit), nhanh 2.1 va nhanh 8.0 nhung khong di dé trung hoa cic nhénh khéc (nhanh
2.2, nhanh 4.0 va nhanh 7.0 cia chung H5N1).

Vidu8

Nghién ciru kha néng kich thich sau chiing ngtra

3 tudn sau 14n gay mién dich cudi, toan bd cac nhém ddng vat dugc kich thich 5
MLDs, ctia chung HSN1 HPAI tir cdc nhanh 1.0 hodc nhénh 2.1 hodc nhénh 7.0 theo
dudong miii. Cac nhom dong vat di duge gdy mién dich bing Tri-BacHA hozc Mono-
. BacHA hoic RG-H5N1 bd trg ¢ kha ning bao vé 100% khéang lai cdc nhanh 1.0 va
nhanh 2.1 (Fig. 3 va Fig. 4). Hon nfta, Tri-BacHA bd trg c6 kha ning bao vé 100%
khang lai cidc nhanh 7.0 cta virut cim H5N1. Tuy nhién, chut nhit dugc gy mién
dich bing vacxin RG-H5N1 va Mono-BacHA b trg chi c6 kha ning bao vé 1an lugt 12
66,6 % va 83,3% khang lai nhanh 7.0 cda bénh cim H5N1 (Fig. 6).

Tién trién cta bénh ciim nay dugc chi ra 13 do thay déi xu huéng 1am giam thé
trong & cic nhom khac nhau. G cac nhém chudt nhit duge kich thich ching H5N1
thudc nhanh 7.0 (A/gd/Shanxi/2/06(H5N1)), quan sét thdy khong c¢6 su giam thé trong
dang k& & chudt nhét da duge chiing ngira bang Tri-BacHA bd trg sau khi kich thich
(Fig.5). Tuy nhién, nhén thdy & chuot nhét da duoc ching ngira bing Mono-BacHA
v6i chit bd tro, thi c6 t6i 12% sb chudt co su giam thé trong déu dan sau 6 ngay kich
thich. Cac nhém dugc ching ngira bing vacxin RG-H5N1 bd trg c6 sy giam sut thé
trong 16n hon, 1én t6i 17% vao ngay tha 6, sau 46 gidm tir tr vao ngdy thir 14 sau khi
kich thich (Fig.5).

Viéc st dung thuat ngt “mot” va cac thuét ngt tuong tu trong badn md ta (dac
biét trong phin yéu ciu bao hd) nén hiéu 1a bao ham ca sb it va s& nhiéu, trir khi c6
quy dinh khac hodc cé ndi dung d6i 1ap ro rang. Cac thut ngir “bao gbm,” “c6”,
“odm” va “chira” nén hiéu 13 cac thuat ngit c6 két thiic m& (tirc 13, c6 nghia “bao gdm,
nhung khong chi gigi han &,”) trir khi cé quy dinh khéc. Viéc dé cap dén cac khoang
gi trj trong ban m6 ta nay chi nhim muc dich dua ra cach vién din riéng r& ngén gon
@& chi mdi gia tri riéng r& ndm trong khoang d6, trir khi c6 quy dinh khac, va mbi gia
tri riéng ré nay dugc dua vao badn md ta néu né dugc dé cap riéng ré&. Vi duy, néu dé cép
dén khoang 10-15, thi cac gia tri 11, 12, 13, va 14 ciing dugc dua ra. TAt ca céc
phuong phép dugc néu trong ban md ta ¢ thé dugc thuc hién theo trinh tir thich hop
bét ky trir khi ¢6 quy dinh khac hoic theo cach khéc c6 ndi dung dbi 14p 16 rang. Viéc
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st dung cac Vi du bét ky va tat ca cac Vi du, hodc cach dién dat dugc léy lam vi du (vi
du, “nhu”) nhu néu trong ban mé ta, chi nhdm muc dich minh hoa chi tiét hon sang
ché va khéng nhim gi6i han pham vi ciia sang ché trir khi c6 quy dinh khac. Céch dién
dat trong ban mo ta nay khong nén hiéu 1a chi dua ra yéu t§ khong bt budc nhu mot
yéu t6 can thiét dé thuc hién sang ché.

Cén hiéu rang c4c phuong phap va ché phim theo sang ché c6 thé dugc két hop
duéi dang nhiéu phuong 4n, va chi c6 mdt vai phuong 4n trong sé ching duge boc 16
trong ban mé ta nay. Cac phuong 4n theo sang ché dugc néu trong ban mé ta, bao gém
cach thire t6t nhit @& cac tac gia sang ché thuc hién sang ché. Dang cai bién cua cic
phuong 4n nay c6 thé 13 hién nhién d6i véi nguoi cb hiéu biét trong linh vuc k§ thujt
nay khi doc ban mo ta. Cac tac gia sang ché mong mubn ngudi c6 hiéu biét trong linh
vuc tmg dung cic cai bién nay mot cach thich hop, va cac tic gia sang ché du dinh
séng ché can duoc thuc hién theo cach khic so v6i cach di néu trong mé ta nay. Do
d6, sang ché bao gbm toan bod cac cai bién va cac dang twong duong cta dbi tuong dé
cip trong phin yéu ciu bao hd dudi day nhu duge cho phép béi luat thich hop. Hon
nita, dang két hop bét ky cia cac yéu t6 néu trén & tit ca cc dang cai bién ciia chung
cling dugc bao ham trong sang ché nay sang ché trir khi c¢6 quy dinh khac hodc theo
cach khéc c6 ndi dung trdi ngoc rd rang.
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YEU CAUBAO HO
1. Ché phidm vacxin da tri H5N1 chira Iugng hitu hidu c6 téc dung phong bénh cua
chét gay mién dich thtr nhét hodc axit nucleic ma héa chit gy mién dich thtr nhét nay,
lwong hiru hiéu c6 tic dung phong bénh ctia chit gdy mién dich thir hai hodc axit
nucleic md hoa chit gy mién dich thir hai ndy, luong hitu hidu c6 tic dung phong
bénh cua chit gdy mién dich thtr ba hodc axit nucleic ma héa chét gy mién dich thir
ba ndy va chit mang duoc dung, trong d6 chit gdy mién dich thtr nhit bao gdm ngung
két t6 hong cdu hoic peptit khang nguyén cia chang cia ching virut
A/Indonesia/CDC669/2006 (H5N1), trong d6 chit gy miép dich thr hai bao gdm
r;gung két té: hdng cdu hodic peptit khdng nguyén ciia chung cua chung virut
A/Vietnam1203/2004 (H5N1) va trong d6 chit gy mién dich thir ba bao gdm ngung
két t5 hdng cdu hoic peptit khang nguyén ctia chung cia chung virut A/Anhui/1/2005
(H5N1).,
2. Ché phim theo diém 1, trong d6 mdi chét gay mién dich trong s6 céc chit giy mién
dich th nhét, chat gdy mién dich tht hai va chit gdy mién dich thir ba bao gdm ngung
két t& hong cau.
3. Ché phim theo diém 1, trong d6 mdi chét gy mién dich trong s6 cac chit gdy mién
dich th® nhit, chit gdy mién dich tht hai va chét gy mién dich thir ba bao gom peptit
khéng nguyén-ciia ngung két t& hong cau. i
4. Ché phim theo diém 1, trong d6 mdi chét gy mién dich trong sb cac chit gy mién
dich thtr nhit, chit gy mién dich thtr hai va chdt gdy mién dich thir ba bao gdm axit
nucleic ma hoa ngung két t6 hong cau.
5. Ché phdm theo diém 1, trong d6 mdi chat gdy mién dich trong s6 céc chit gay mién
dich thir nhét, chit gy mién dich thi hai va chit gy mién dich thr ba bao gdm axit
nucleic ma hoa peptit khang nguyén cta ngung két t& hdng cau.
6. Ché phim theo diém 1, trong d6 mdi chit gdy mién dich trong sé céc chat giy mién
dich thir nhat, chat gdy mién dich thir hai va chit gy mién dich thi ba bao gdm virut
thé hién hoac biéu hién ngung két t6 hong ciu.
7. Ché phém tﬁeo diém 6, trong do mdi virut 13 baculovirut.
8. Ché phdm theo diém 1, trong d6 mdi chit gdy mién dich trong s6 cac chit gay mién
dich thir nhat, chat gdy mién dich thir hai va chit gy mién dich thir ba bao gdm virut

thé hién hodc biéu hién peptit khang nguyén ctia ngung két t6 hong cau.
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9. Ché phim theo diém 8, trong d6 mdi virut 12 baculovirut. '
10. Ché phim theo diém bét ky trong sé cac diém 1-9, trong d6 ché phdm nay con

chtra chit bd tro.
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<210>
<211>
<212>
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atg gag
Met Glu
1

gat cag

2
34
ADN

Virut cuim A

2
ggc cgcttaaatg caaattctgc attg

3 .

1707

ADN

Virut ctm A

CDS
(1)..(1707)

3

aaa ata gtr ctt ctt ctt gca a
Lys Ile Xaa Leu Leu Leu Ala I

att tgc att ggt tac cat gca a

ta gtc
le Val
0

ac aat

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn

gac aca
Asp Thr

ctg gaa

20 25

atc atg gaa aag aac gtt act g

tt aca

Ile Met Glu Lys Asn Val Thr Val Thr

aag aca cac aac ggg aag ctc t

Leu Glu Lys Thr His Asn Gly Lys Leu C

50

cct cta

55

att tta aga gat tgt agt gta g

gc gat
ys Asp

ct gga

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly

65

cca atg

70

tgt gac gaa ttc atc aat gta c

75

cg gaa
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Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 90 95

gag aag gcc aat cca acc aat gac ctc tgt tac cca ggg agt ttc aac 336
Glu Lys Ala Asn Pro Thr Asn Asp Leu Cys Tyr Pro Gly Ser Phe Asn
100 105 110

gac tat gaa gaa ctg aaa cat cta ttg agc aga ata aac cat ttt gag 384
Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

aaa att caa atc atc ccc aaa agt tct tgg tcc gat cat gaa gcc tca 432
Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
- 130 - 135 140 ’

tca gga gtg agc tca gca tgt cca tac ctg gga agt ccc tcc ttt ttt 480
Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
145 150 155 160

aga aat gtg gta tgg ctt atc aaa aag aac agt aca tac cca aca ata 528
Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175

aag aaa agc tac aat aat acc aac caa gaa gat ctt ttg gta ctg tgg 576
Lys Lys Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 190

gga att cac cat cct aat gat gcg gca gag cag aca agg cta tat caa 624
Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
195 200 205

aac cca acc acc tat att tcc att ggg aca tca aca cta aac cag aga 672
Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

ttg gta cca aaa ata gct act aga tcc aaa gta aac ggg caa agt gga 720
Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

agg atg gag ttc ttc tgg gca att tta aaa cct aat gat gca atc aac 768
Arg Met Glu Phe Phe Trp Ala Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

ttc gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att 816
Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 © 265 270 .

gtc aag aaa ggg gac tca gca att atg aaa agt gaa ttg gaa tat ggt 864
Val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

aac tgc aac acc aag tgt caa act cca atg ggg gcg ata aac tct agt 912
Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

atg cca ttc cac aac ata cac cct ctc acc atc ggg gaa tgc ccc ‘aaa 960
Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 . 310 315 320

tat gtg aaa tca aac aga tta gtc ctt gca aca ggg ctc aga aat agc 1008
Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

cct caa aga gag agc aga aga aaa aag aga gga cta ttt gga gct ata 1056
Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

gca ggt ttt ata gag gga gga tgg cag gga atg gta gat ggc tgg tat 1104

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
355 360 365
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ggg tac cac cat agc aat gag cag ggg agt ggg tac gct gca gac aaa 1152
Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 _ 375 380 .

gaa tcc act caa aag gca ata gat gga gtc acc aat aag gtc aac tca 1200
Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
385 390 395 400

att att gac aaa atg aac act cag ttt gag gct gtt gga agg gaa ttt 1248
Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
405 410 415

aat aac tta gaa agg aga ata gag aat tta aac aag aag atg gaa gac 1296
Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430 )

ggg ttt cta gat gtt tgg act tat aat gcc gaa ctt ctg gtt ctc atg 1344
Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met
435 440 445

gaa aat gag aga act cta gac ttt cat gac tca aat gtt aag aac ctc 1392
Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
450 455 460

tac gac aag gfc cga cta cag ctt agg gat aat gca aaa gag ctg ggt 1440
Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 -~ 470 475 480

aac ggt tgt ttc gag ttc tat cac aaa tgt gat aat gaa tgt atg gaa 1488
Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

agt ata aga aac gga acg tac aac tat ccg cag tat tca gaa gaa gca 1536
Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510

aga tta aaa aga gag gaa ata agt ggg gta aaa ttg gaa tca ata gga 1584
Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
515 520 525

act tac caa ata ctg tca att tat tca aca gta gcg agt tcc cta gca 1632
Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
530 . 535 540

ctg gca atc atg ata gct ggt cta tct tta tgg atg tgc tcc aat gga 1680
Leu Ala Ile Met Ile Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

tcg tta caa tgc aga att tgc att taa 1707
Ser Leu Gln Cys Arg Ile Cys Ile
565

<210> 4°

<211> 568

<212> PRT

<213> Virut ctam A

<220>

<221> d&c diédm hdén tap

<222> (5)..(5)

<223> ‘Xaa' ndm & vi tri 5 &bi voi val.

<400> 4.

Met Glu Lys Ile Xaa Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser
T 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30
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Pro
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Lys
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115

Gln

Val

Val

Ser
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Thr

Pro

Glu

Ser
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275

Asn
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Met
Thr
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Asp
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100
Glu
Ile
Ser
Val
Tyr
180
His
Thr
Lys
Phe
Asn
260
Gly

Thr

His

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Trp

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Lys

Asn

Asp

70

Phe

Thr

Lys

Pro

Ala

150

Leu

Asn

Asn

Ile

Ala

230

Trp

Asn

Ser

Cys

Ile

Asn
Gly
55

Cys
Ile
Asn
His
Lys
135
Cys
Ile
Thr
Asp
Ser
215
Thr
Ala
Phe
Ala
Gln

295

His

Val

40

Lys

Ser

Asn

Asp

Leu

120

Ser

Pro

Lys

Asn

Ala

200

Ile

Arg

Ile

Ile

Ile

280

Thr

Pro

Thr

Leu

Val

Val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu
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Val

Cys

Ala

Pro

90

Cys

Ser

Trp

Leu

Asn

170

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Met

Thr

Thr

Asp

Gly

75

Glu

Tyr

Arg

Ser

Gly

155

Ser

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile
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Trp

Trp

Pro
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140

Ser
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Leu

Thr

Thr

220

Asn

Asn
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Glu
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300

Gly

Ala

45

Asp

Leu

Ser
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Asn

125

His

Pro

Tyr

Leu

Arg

205

Leu

Gly

Asp
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Leu

285

Ile

Glu

Gln

Gly

Leu

Tyr

Ser

110

His

Glu

Ser

Pro

Val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu
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Cys
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95

Phe
Phe
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Phe
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175
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255
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Ser
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Trp
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305 : 310 315 320

fyr Val Lys Sér Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
405 410 415

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met
435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
450 455 460

Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495 -

Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
530 535 540

Leu Ala Ile Met Ile Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu Gln Cys Arg Ile Cys Ile

565
<210> 5
<2115 1695
<212> ADN

<213> Virut ctm A
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<220>
<221> CDS
<222> (1)..(1695)

<400> 5

atg gag aaa ata gtg ctt ctt ttt gca ata gtc agt ctt gtt aaa agt 48
Met Glu Lys Ile Val Leu Leu Phe Ala Ile Val Ser Leu Val Lys Ser

1 5 10 15

gat cag étt tgc att ggt tac cat gca aac aac tcg aca gag cag gtt 96
Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
’ 20 25 30

gac aca ata atg gaa aag aac gtt act gtt aca cat gcc caa gac ata 144
Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

ctg gaa aag aaa cac aac ggg aag ctc tgc gat cta gat gga gtg aag 192
Leu Glu Lys Lys His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys

cct cta att ttg aga gat tgt agc gta gct gga tgg ctc ctc gga aac 240
Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

cca atg tgt gac gaa ttc atc aat gtg ccg gaa tgg tct tac ata gtg 288
Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 90 95

gag aag gcc aat cca gtc aat gac ctc tgt tac cca ggg gat ttc aat 336
Glu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110

gac tat gaa gaa ttg aaa cac cta ttg agc aga ata aac cat ttt gag 384
Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

aaa att cag atc atc ccc aaa agt tct tgg tcc agt cat gaa gcc tca 432
Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Ser His Glu Ala Ser
130 135 140

tta ggg gtg agc tca gca tgc cca tac cag gga aag tcc tcc ttt ttc 480
Leu Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Lys Ser Ser Phe Phe
145 150 155 © 160

aga aat gtg gta tgg ctt atc aac aag aac agt aca tac cca aca ata 528
Arg Asn Val Val Trp Leu Ile Asn Lys Asn Ser Thr Tyr Pro Thr Ile
165 170 175

aag agg agc tac aat aat acc aac caa gaa gat ctt ttg gta ctg tgg 576
Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 190

ggg att cac cat cct aat gat gcg gca gag cag aca aag ctc tat‘caa 624
Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
- 195 200 205

aac cca acc acc tat att tcc gtt ggg aca tca aca cta aac cag aga 672
Asn Pro Thr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

ttg gta cca aga ata gct act aga tcc aaa gta aac ggg caa agt gga 720
Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

agg atg gag ttc ttc tgg aca att tta aag ccg aat gat gca atc aac 768

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255
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ttc gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att 816
Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
. 260 265 270 ’
gtc aag aaa ggg gac tca aca att atg aaa agt gaa ttg gaa tat ggt 864
Val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285
aac tgc aac acc aag tgt caa act cca atg ggg gcg ata aac tct agc 912
Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300
atg cca ttc cac aat ata cac cct ctc acc att ggg gaa tgc ccc aaa 960
Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320
tat gtg aaa tca aac aga tta gtc ctt gcg act ggg ctc aga aat agc 1008
Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335
cct caa cga gag acg cga gQa tta ttt gga gct ata gca ggt ttt ata 1056
Pro Gln Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile
340 345 350
gag gga gga tgg cag gga atg gta gat ggt tgg tat ggg tac cac cat 1104
Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
355 360 365
agc aat gag cag ggg agt ggg tac gct gca gac aaa gaa tcc act caa 1152
Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
370 375 380
aag gca ata gat gga gtc acc aat aag gtc aac tcg atc att gac aaa 1200
Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile Ile Asp Lys
385 390 395 . 400
atg aac act cag ttt gag gcc gtt gga agg gaa ttt aac aac tta gaa 1248
Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn Asn Leu Glu
405 410 415
agg aga ata gag aat tta aac aag aag atg gaa gac ggg ttc cta gat 1296
Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
' 420 425 430
gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg gaa aat gag aga 1344
Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu Asn Glu Arg
435 440 445
act cta gac ttt cat gac tca aat gtc aag aac ctt tac gac aag gtc 1392
Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val
450 455 460
cga cta cag ctt agg gat aat gca aag gag ctg ggt aac ggt tgt ttc 1440
Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
465 470 475 480
gag ttc tat cat aaa tgt gat aat gaa tgt atg gaa agt gta aga aat 1488
Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Arg Asn
485 490 495
gga acg tat gac tac ccg cag tat tca gaa gaa gcg aga cta aaa aga 1536
Gly Thr Tyr A$p Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Lys Arg
500 505 510
gag gaa ata agt gga gta aaa ttg gaa tca ata gga att tac caa ata 1584
Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Ile Tyr Gln Ile
515 520 525
ctg tca att tat tct aca gtg gcg agt tcc cta gca ctg gca atc atg 1632
Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu Ala Ile Met
530 535 540
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gta
Val
545

aga
Arg

gct
Ala

att
Ile

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

<400>

Met

1

Asp

Asp

Leu

Pro

65

Pro

Glu

Asp

Lys

Leu

145

Arg

Lys

Gly

Asn

Glu

Gln

Thr

Glu

50

Leu

Met

Lys

Tyr

Ile

130

Gly

Asn

Arg

Ile

Pro
210

ggt
Gly

tgc
Cys

6.
564
PRT

cta
Leu

att
Ile

23422

tcc tta tgg atg tgc tcc aat gga tcg tta caa tgc
Ser Leu Trp Met Cys Ser Asn Gly Ser Leu Gln Cys

taa

Virut ctm A

6

Lys
Ile
Ile
Lys
Ile
Cys
%la
Glu
115
Gln
§al
Val
Ser
His
195

Thr

Ile

Cys

20

Met

Lys

Leu

Asp

Asn

100

Glu

Ile

Ser

val

Tyr

180

His

Thr

Val

Ile

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Trp

165

Asn

Pro

Tyr

550

Leu

Gly

Lys

Asn

Asp

70

Phe

Val

Lys

Pro

Ala

150

Leu

Asn

Asn

Ile

Leu

Tyr

Asn

Gly

Cys

Ile

Asn

His

Lys

135

Cys

Ile

Thr

Asp

Ser
215

Phe

His

Val

40

Lys

Ser

Asn

Asp

Leu

120

Ser

Pro

Asn

Asn

Ala

200

Val

Ala

Ala

25

Thr

Leu

val

Val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ile

10

Asn

Val

Cys

Ala

Pro

90

Cys

Ser

Trp

Gln

Asn

170

Glu

Glu

Thr

555

Val

Asn

Thr

Asp

Gly

75

Glu

Tyr

Arg

Ser

Gly

155

Ser

Asp

Gln

Ser
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Ser

Ser

His

Leu

60

Trp

Trp

Pro

Ile

Ser

140

Lys

Thr

Leu

Thr

Thr
220

Leu

Thr

Ala

45

Asp

Leu

Ser

Gly

Asn

125

His

Ser

Tyr

Leu

Lys

205

Leu

Val

Glu

30

Gln

Gly

Leu

Tyr

Asp

110

His

Glu

Ser

Pro

Val

190

Leu

Asn

Lys

15

Gln

Asp

Val

Gly

Ile

95

Phe

Phé

Ala

Phe

Thr

175

Leu

Tyr

Gln

560

Ser

val

Ile

Lys

Asn

80

vVal

Asn

Glu

Ser

Phe

160

Ile

Trp

Gln

Arg

1680

1695
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Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 : 310 315 320

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro Gln Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile
: 340 345 350

Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
370 375 380

Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile Ile Asp Lys
385 390 395 400

Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn Asn Leu Glu
405 410 415

Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
420 425 430

Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu Asn Glu Arg
435 440 445 .

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val
450 455 460

Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
465 470 475 480

Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Arg Asn
: 485 490 495

Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Lys Arg
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Glu Glu

Leu

val
545

Arg

Ser
530

Ala

Ile

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

<220>
<221>
<222>

<400>
atg gag aaa

Met
1

éat
Asp

gac
Asp

ctg
Leu

cct
Pro
65

cca
Pro

gag
Glu

gac
Asp

aaa
Lys

tca
Ser
145

aga

Glu

cag
Gln

aca
Thr

gaa
Glu
50

ctg
Leu

atg
Met

aag
Lys

tat
Tyr

att
Ile
130

999
Gly

aat

7
1

Ile
515
Ile
Gly

Cys

704

ADN
Virut cum A

CDs
(1)..(1704)

7

Lys

att
Ile

ata
Ile
35

aag

Lys

att
Ile

tgt
Cys

gcc
Ala

gaa
Glu
115

cag
Gln

gtg
Val

gtg

500

Ser

Tyr

Leu

Ile

ata
Ile

tdc
Cys
20

atg
Met

aca
Thr

tta
Leu

gac
Asp

aac
Asn
100

gaa
Glu

atc
Ile

agc
Ser

gta

505

Gly Val Lys Leu Glu

520

Ser Thr Val Ala Ser

535

Ser Leu Trp Met Cys

gtg
Val
5

att
Ile

gaa
Glu

cac
His

aga
Arg

gaa
Glu
85

cca
Pro

ctg
Leu

atc
Ile

tca
Ser

tgg

550

ctt
Leu

ggt
Gly

aag
Lys

aac
Asn

gat
Asp
70

ttc
Phe

gcc
Ala

aaa
Lys

ccc
Pro

gca
Ala
150

ctt

ctt
Leu

tac
Tyr

aac
Asn

999
Gly

tgt
Cys

atc
Ile

aat
Asn

cac
His

aaa
Lys
135

tgt
Cys

atc

ctt
Leu

cat
His

gtt
Val
40

aag

Lys

agt
Ser

aat
Asn

gac
Asp

cta
Leu
120

agt
Ser

cca
Pro

aaa

‘gca

Ala

gca
Ala
25

act

Thr

ctc
Leu

gta
Val

gtg
Val

ctc
Leu
105

ttg
Leu

tct
Ser

tac
Tyr

aag

23422

510

Ser Ile Gly Ile Tyr Gln Ile

525

Ser Leu Ala Leu Ala Ile Met

540

Ser Asn Gly Ser Leu Gln Cys

ata
Ile
10

aac

Asn

gtt
Val

tgc
Cys

gct
Ala

ccg
Pro
90

tgt
Cys

agc
Ser

tgg
Trp

cag
Gln

aac

555

gtc
Val

aac
Asn

aca
Thr

gat
Asp

gga
Gly

gaa
Glu

tac
Tyr

aga
Arg

tcc
Ser

gga
Gly
155

aat
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agc
Ser

tcg
Ser

cat
His

cta
Leu
60

tgg
Trp

tgg
Trp

cca
Pro

ata
Ile

gat
Asp
140

acg
Thr

aca

ctt
Leu

aca
Thr

gcc
Ala
45

gat
Asp

ctc
Leu

tct
Ser

999
Gly

aac
Asn
125

cat
His

ccc
Pro

tac

gtt
Val

gag
Glu
30

caa

Gln

gga
Gly

ctc
Leu

tac
Tyr

aat
Asn
110

cat
His

gaa
Glu

tcc
Ser

cca

aaa
Lys
15

cag

.Gln

gac
Asp

gtg
Val

gga
Gly

ata
Ile
95

ttc
Phe

ttt
Phe

gcc
Ala

ttt
Phe

aca

560

agt
Ser

gtt
Val

ata
Ile

aag
Lys

aac
Asn
80

gtg
Val

aac
Asn

gag
Glu

tca
Ser

ttc
Phe
160

ata

48

96

144

192

240

288

336

384

432

480

528
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Arg Asn Val Val Trp Leu Ile Lys Lys Asn Asn Thr Tyr Pro Thr Ile
165 170 175

aag aga agc tac aat aat acc aac cag gaa gat ctt ttg ata ctg tgg 576
Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
180 185 190

ggg att cat cat tct aat gat gcg gca gag cag aca aag ctc tat caa 624
Gly Ile His His Ser Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

aac cca acc acc tat att tcc gtt ggg aca tca aca cta aac cag aga 672
Asn Pro Thr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220 ’

ttg gta cca aaa ata gct act aga tcc aaa gta aac ggg caa agt gga 720
Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

agg atg gat ttc ttc tgg aca att tta aaa ccg aat gat gca atc aac 768
Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

ttc gag agt aat gga aat ttc att gct cca gaa tat gca tac aaahatt 816
Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
: 260 265 270

gtc aag aaa ggg gac tca gca att gtt aaa agt gaa gtg gaa tat ggt 864
Val Lys Lys Gly Asp Ser Ala Ile Val Lys Ser Glu Val Glu Tyr Gly
275 280 285

aac tgc aac aca aag tgt caa act cca ata ggg gcg ata aac tct agt 912
Asn Cys Asn Thr Lys Cys Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

atg cca ttc cac aac ata cac cct ctc acc atc ggg gaa tgc ccc aaa 960
Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

tat gtg aaa tca aac aaa tta gtc ctt gcg act ggg ctc aga aat agt 1008
Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

cct cta aga gaa aga aga aga aaa aga gga cta ttt gga gct ata gca 1056
Pro Leu Arg Glu Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile Ala
340 345 350

ggg ttt ata gag gga gga tgg cag gga atg gta gat ggt tgg tat ggg 1104
Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly
355 360 365

tac cac cat agc aat gag cag ggg agt ggg tac gct gca gac aaa gaa 1152
Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
370 375 380

tcc act caa aag gca ata gat gga gtc acc aat aag gtc aac tcg atc 1200
Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile
385 390 395 400

att gac aaa atg aac act cag ttt gag gcc gtt gga agg gaa ttt aat 1248
Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
405 410 415

aac tta gaa agg aga ata gag aat tta aac aag aaa atg gaa gac gga 1296
Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly
i 420 425 430

ttc cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg gaa 1344

Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
435 440 445
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aat gag éga act cta gac ttc cat gat tca aat gtc aag aac ctt tac 1392
Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
450 455 460

gac aag gtc cga cta cag ctt agg gat aat gca aag gag ctg ggt aac 1440
Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn
465 470 475 480

ggt tgt ttc gag ttc tat cac aaa tgt gat aat gaa tgt atg gaa agt 1488
Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser
' 485 490 495

gta aga aac gga acg tat gac tac ccg cag tat tca gaa gaa gca aga 1536
Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg
500 505 510

tta aaa aga gag gaa ata agt gga gta aaa ttg gaa tca ata gga act 1584
Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Thr
515 520 525

tac caa ata ctg tca att tat tca aca gtt gcg agt tct cta gca ctg 1632
Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu
530 535 540

gca atc atg gtg gct ggt cta tct ttg tgg atg tgc tcc aat ggé tcg 1680
Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 550 555 560

tta caa tgc aga att tgc att taa 1704
Leu Gln Cys Arg Ile Cys Ile
565

<210> 8

<211> 567

<212> PRT

<213> Virut clm A

<400> 8
Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser

1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
50 55 60

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 90 95

Glu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125
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Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
! 130 135 140

Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Thr Pro Ser Phe Phe
145 150 155 160

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Asn Thr Tyr Pro Thr Ile
. 165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
180 185 190

Gly Ile His His Ser Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
210 ) 215 220

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270 ’

Val Lys Lys Gly Asp Ser Ala Ile Val Lys Ser Glu Val Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro Leu Arg Glu Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile Ala
340 345 350

Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly
355 360 365

Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
370 375 380

Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile
385 390 395 400

Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
405 410 415
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Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly
420 425 430

Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
435 440 445

Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
450 455 460

Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn
465 470 475 480

Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser
485 490 495

Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg
500 505 510

Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Thr
515 520 525

Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu
530 535 540

Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 . 550 555 560

Leu Gln Cys Arg Ile Cys Ile

565
<210> 9
<211> 552
<212> PRT

<213> Virut cim A
<400> 9
Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val

1 5 10 15

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
35 40 45

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 . 55 60

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
65 70 75 80

Glu Lys Ala Asn Pro Thr Asn Asp Leu Cys Tyr Pro Gly Ser Phe Asn
85 90 95
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Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115 120 125

Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Ser Pro Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
145 150 155 160

Lys Lys Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
165 170 175

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
’ 180 185 190

Asn Pro Thr Thr Tyr Ile Ser Ile Gly Thr Ser Thr Leu Asn Gln Arg
) 195 200 205

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
210 215 220

Arg Met Glu Phe Phe Trp Ala Ile Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
245 250 255

Val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Leu Glu Tyr Gly
260 265 270 :

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
305 310 315 - 320

Pro Gln Arg Glu Ser Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
325 330 335

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Vval Asp Gly Trp Tyr
340 345 350

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
' 355 360 365

Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
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370 375 380

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
385 390 395 400

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
405 410 415

Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met
M 420 425 430

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
435 440 445

Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
450 - 455 460

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
465 470 475 480

Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gln Tyr Ser Glu Glu Ala
485 490 495

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
500 505 510

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
515 520 525

Leu Ala Ile Met Ile Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
530 535 540

Ser Leu Gln Cys Arg Ile Cys Ile

545 550
<210> 10
<211> 548
<212> PRT

<213> Virut cim A
<400> 10
Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val

1 5 10 15

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
20 25 30

Leu Glu Lys Lys His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
35 40 45

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 55 60

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
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65 70 75 80

Glu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gly Asp Phe Asn
85 90 95

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Ser His Glu Ala Ser
115 120 125

Leu Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Lys Ser Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu Ile Asn Lys Asn Ser Thr Tyr Pro Thr Ile
145 ' 150 155 160

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
165 170 175

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
180 185 190

Asn Pro %hr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
195 200 205

Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
210 215 220

Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Tle
245 250 255

Val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
260 265 270

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
- 275 280 285

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
305 310 315 320

Pro Gln Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile
. . 325 330 335 °

Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
340 345 350
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Ser

Lys

Met

385

Arg

Val

Thr

Arg

Glu

465

Gly

Glu

Leu

Val

Arg
545

Asn

Ala

370

Asn

Arg

Trp

Leu

Leu

450

Phe

Thr

Glu

Ser

Ala

530

Ile

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

<400>

Glu
355
Ile
Thr
Ile
Thr
Asp
435
Gln
Tyr
Tyr
Ile
Ile
515
Gly

Cys

11
551
PRT

11

Gln

Asp

Gln

Glu

Tyr

420

Phe

Leu

His

Asp

Ser

500

Tyr

Leu

Ile

Gly

Gly

Phe

Asn

405

Asn

His

Arg

Lys

Tyr

485

Gly

Ser

Ser

Virut cim A

Ser

Val

Glu

390

Leu

Ala

Asp

Asp

Cys

470

Pro

vVal

Thr

Leu

Gly

Thr

375

Ala

Asn

Glu

Ser

Asn

455

Asp

Gln

Lys

Val

Trp
535

Asp Gln Ile Cys Ile Gly Tyr

1

-+

5

Asp Thr Ile Met Glu Lys Asn

20

Leu Glu Lys Thr His Asn Gly

35

Tyr

360

Asn

vVal

Lys

Leu

Asn

440

Ala

Asn

Tyr

Leu

Ala

520

Met

His

Val

23422

Ala Ala

Lys Val

Gly Arg

Lys Met
410

Leu Val
425

Val Lys

Lys Glu

Glu Cys

Ser Glu

490

Glu Ser
505

Ser Ser

Cys Ser

Asp

Asn

Glu

395

Glu

Leu

Asn

Leu

Met

475

Glu

Ile

Leu

Asn

Lys

Ser

380

Phe

Asp

Met

Leu

Gly

460

Glu

Ala

Gly

Ala

Gly
540

Ala Asn Asn Ser

10

Thr Val Thr His

25

Lys Leu Cys Asp Leu

40
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Glu

365

Ile

Asn

Gly

Glu

Tyr

445

Asn

Ser

Arg

Ile

Leu

525

Ser

Thr

Ala

Ser

Ile

Asn

Phe

Asn

430

Asp

Gly

Val

Leu

Tyr

510

Ala

Leu

Glu

Gln
30

Thr Gln

Asp Lys

Leu Glu
400

Leu Asp
415

Glu Arg
Lys Val
Cys Phe
Arg Asn

480

Lys Arg
495

Gln Ile

Ile Met

Gln Cys

Gln Val
15

Asp Ile

Asp Gly Val Lys

45
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Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
65 70 75 80

Glu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
85 90 95

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115 120 125

Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Thr Pro Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Asn Thr Tyr Pro Thr Ile
145 150 155 160

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
165 170 175

Gly Ile His His Ser Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
180 185 190

Asn Pro Thr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
195 200 205

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
210 215 220

Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
245 250 255

Val Lys Lys Gly Asp Ser Ala Ile Val Lys Ser Glu Val Glu Tyr Gly
260 265 270

Asn Cys Asn Thr Lys Cys Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
305 310 315 320

Pro Leu Arg Glu Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile Ala
325 330 335
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Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly
340 345 350 '

Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
355 360 365

Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile
370 375 380

Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
385 390 395 400

Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp Gly
405 410 415

Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu
420 425 430

Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr
435 440 445

Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn
450 . 455 460

Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser
465 470 475 480

Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg
485 490 495

Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Thr
500 505 510

Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala Leu
515 520 525

Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
530 535 540

Leu Gln Cys Arg Ile Cys Ile
545 550
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