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Linh vire k§ thuét dwoe dé cip

Sang ché d& cap dén ché phdm vacxin bao gdm nim men chira polypeptit kich thich

mién dich va tlly y polypeptit khang nguyén.
Tinh trang k§ thuit ciia sang ché

Vacxin duge sit dung dé khéi dau dap tng mién dich thich tng chéng lai khang nguyén,
cu thé 14 khéng nguyén tir mam bénh dé cai thién hodc ngan ngira bénh. Vacxin vi sinh vat bat
hoat hodc gidm ddc luc thuong hitu hiéu trong viéc kich thich dap ing mién dich manh bao
vé ddy du, nhung trong mot s6 truong hop cc vacxin nay khong bao vé hoic chi bao vé mot
phén va céc chién luge khéc cin dugce st dung dé phat trién cac vacxin bao vé. Vacxin dua
trén vi sinh vat khong thé bién déi sau dich mi cac protein bang cach glycosyl hoa dé biéu
hién thich hop protein khang nguyén Ién, nhu protein virut; do do, viéc phat trién vecto vacxin
nidm men c6 thé glycosyl hoa va tao ra cac protein khang nguyén 16n duge gap mot cach thich
hop ma an toan va hiru hiéu trong viéc kich thich dép tng mién dich bao vé kéo dai 1a can

thiét.
Bén chét k§ thuit ciia siang ché

Sang ché dé xuat vecto vacxin nam men. Vecto vacxin nay thich hop dé dung qua
dudng miéng va tao ra tinh mién dich nhanh va kéo dai doi véi khang nguyén va sy bao vé
chdng lai bénh nhiém tring theo sau véi cac vi sinh vat dich. Cu thé 13, dap img mién dich

dugc tao ra 1a dap ang IgA thich hop d€ bdo vE khéi bénh nhiém tring niém nrac.

Theo mdt khia canh, ché phdm vacxin nAm men dwoc dé xudt. Ché phim nay bao gém
ndm men chua polynucleotit kich thich mién dich ma héa polypeptit kich thich mién dich
dugc chon tir polypeptit HMGB1 hodc phdi tir CD40. N4m men duoc thao tic di truyén dé
biéu hién polypeptit HMGB1 hoic phéi tir CD40 trén bé mit ciia niAm men. Ché pham ciing
c6 thé bao gém polypeptit khang nguyén, ciing dugc bidu hién thich hop trén bé mat cia nAm
men. Ché phém nay co thé duoc két hop véi chit mang va/hodc ta duoc duge dung dé tao ra

duge pham. Ché pham nay c6 thé bao 26m nhiéu hon mét polypeptit khdng nguyén va nhiéu
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hon mét polypeptit khang nguyén c6 thé thu duoc tir céc sinh vat hodc loai giéng nhau hodc

khac nhau.

Theo mot khia canh khac, sang ché dé xuit phuwong phap ting cudng dép Gmg mién
dich & dbi tuong bang cach str dung ché phdm vacxin va duoc phdm cho ddi twong véi lwong
hiru hiéu dé ting cudong dap tmg mién dich cta ddi tuong véi ché pham vacxin va tac nhan

gdy nhiém lién quan dén polypeptit khang nguyén.
M@ ta viin tit cdc hinh vé

Fig.1 12 dd thi so sanh cudng d huynh quang ctia dai thuc bao RAW 264 sau khi dong
nudi cdy kém theo danh diu huynh quang vé&i Salmonella Enteriditis aroA/htrA, Salmonella

Enteriditis aroA/htrA-AgA-CD154, va Salmonella Enteriditis arod/htrA-AgA-AgB-HMGB1.

Fig.2 md ta bing so dd ban dd plasmit pPICZ dugc thao téc di truyén dé bao gom su
biéu hién protein nhém di dong cao hop 1 (HMGBI1) dic hidu Gallus gallus trén Pichia
pastoris bang cach st dung phwong phdp biéu hién bé mit t& bao alpha aglutinin cta
Saccharomyces cerevisiae dugc neo glycosylphosphatidylinositol. pPICZ ¢6 tinh chiu cam

mg v6i metanol bang cach sir dung viing gen khéi dong AOX1.

Fig.3 1a b0 anh thé hién sy biéu hién bé mit té bao cia HMGBI1 trén Pichia pastoris
(X33). CAu trtc Pichia pastoris-HMGBI1 #4 (Fig.3D: chi DIC, Fig.3E: chi huynh quang, Fig
3F: DIC/pht huynh quang) va khung Pichia pastoris (X33; Fig.3A: chi DIC, Fig.3B: chi
huynh quang, Fig 3C: DIC/phtl huynh quang) dugc nhudm bang cach sir dung da dong clia
tho HMGBI1 156-177 dugc pha lodng véi ty 1€ 1:5 trong nudce mudi dém phosphat (PBS) v&i
phan F(ab)? chtra khang IgG thé ctia dé dugc lién hop voi Alexa 488 ¢ ty 1€ 1:1000 trong 1%
huyét thanh dé trong PBS. Su biéu hién protein HMGB1 dugc biéu hién t6i wu trén ba trong

s chin cAu truc Pichia pastoris-HMGB1 da duge bién nap.

Fig.4 1a dd thi thé hién ty 16 mAu khang thé huyét thanh dic hidu Pichia pastoris/huyét
thanh dbi ching 4m. Chiing ti da quan sat dugc duong cong dap tng lidu dién hinh ctia khang
thé dic hiéu Pichia pastoris dugc xac dinh bang cach str dung ELISA. Pichia pastoris dugc
ding SQ & 107/ga 14y thit 1a qué it dé ting dap tng mién dich,va 10%/ga 14y thit 1a qué nhiéu
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dé gay ra su chuyén hoa huyét thanh déi vdi ca khung cdu trac X33. Pichia pastoris dugc
ding SQ & 10%/ga 13y thit 13 lidu t&t nhit ma din dén tt ca cac cdu traic HMGB1+ Pichia
pastoris 1am tang dang ké khang thé huyét thanh dic hiéu Pichia pastoris (P<0,001).

Fig.5 14 dd thi thé hién khang thé huyét thanh dc hiéu Pichia pastoris duge chuin hoa
s0 v6i ty 18 huyét thanh & céc con ga 14y thit dbi ching khong duoc tiém chung (Nhom 1).
Pap tng lidu ma cac tac gia sang ché mong doi 13p lai. Céc tic gia sang ché quan st dugc
duong cong dap ung lidu dién hinh. Pichia pastoris duge ding SQ & 107/ga 14y thit 1a qua it
dé tang d4p tng mién dich, va 10%ga 14y thit 1a qua nhiéu dé gay ra su chuyén hoa huyét thanh
dbi v6i ca khung cAu trac X33. Pichia pastoris duge dimg SQ & 10%/ga 14y thit 12 lidu tot nhat
ma dan dén tit ca cac cdu trac HMGBI1+ Pichia pastoris 1am tang déng ké khang thé huyét

thanh déc hi¢u Pichia pastoris (P=0,049).

Fig.6 12 dd thi thé hién ty 1& phan trim dong vat ¢6 diém ton thuong 13 4 vao ngay 6
sau thach thirc va phan trim duge néu trong mdi thanh thé hién ty 1é phan traim chét vao ngay

6 sau thach thirc.

Fig.7 1a dd thi thé hién su phan bd cua toan bd diém ton thuong ciing gidm di & dong
vat duoc tiém ching. Pong vat da tiém ching thé hién diém t6n thuong thép hon.
MO ta chi tiét sang ché

Sang ché dé cap dén ché phdm vacxin c6 kha ning goi ra dap Ging mién dich chéng lai
ché phdm vacxin hozic chéng lai polypeptit khdng nguyén duoc biéu hién boi ché pham vacxin.
Cu thé, ché phim vacxin bao gbm ndm men dugc thao tic di truyén dé biéu hién polypeptit
kich thich mién dich trén b& mit cta n6. Ndm men nay ciing ¢6 thé dugc thao téc di truyén dé
biéu hién polypeptit khang nguyén khéc trén bé mat ciia ndm men. Theo cic phuong 4n cu
thé, vecto vacxin Pichia pastoris dugc dé xult. Vecto vacxin ndy bao gdm trinh tu
polynucleotit kich thich mién dich ma hoa polypeptit kich thich mién dich ma dugc thé hién
hozic biéu hién trén bé mit ctia nAm men. Polypeptit kich thich mién dich c6 thé 1a polypeptit
kich thich mién dich nhém di dong cao hop 1 (high mobility group box 1 - HMGB1) hoic
phéi t CD40 nhu polypeptit CD154 hodc manh ctia n6 hodc chit cht van CD40 khac nhu
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khang thé chti van CD40. Polypeptit kich thich mién dich c6 thé dwoc biéu hién trén bé mat
ctia ndm men, vi du, Pichia pastoris, bang cach sir dung phuong phap bat ky sin c6 v6i nguoi
c¢6 hidu biét trung binh trong linh vuc k¥ thudt. Trong phdn Vi du thuc hién sang ché,
polypeptit kich thich mién dich duwoc gin vao bé mit cua nim men qua co ché neo
glycosylphosphatidylinositol (GPI) dugc ma hoa béi dau 3° cua Saccharomyces cerevisiae a-
aglutinin. Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat s& biét 1 14 cac hé biéu hién
khac c6 thé duoc st dung dé thu duge sy biéu hién bé mit cia polypeptit kich thich mién dich

va/hodc khdng nguyén c6 trong nam men nay dé tao ra ché pham vacxin.

Protein HMGB1 dwoc nhan dién lan ddu tién 1a protein lién két ADN quan trong ddi
v6i chu trac va su dn dinh caa ADN. N 1a protein trong nhan dugc biéu hién & khip noi ma
lién két v6i ADN khong co tinh ddc hi€u trinh tu. Protein nay dugc bdo toan cao va dugc tim
théy & céac sinh vat tir thuc vat dén dong vat c6 vu. Ga, cd ngua van, ngudi, chudt nhat, chudt
céng, khi macaca &@n cua, bo, ngua, cho, lon, thd, ca du do, ca tré, ca hE“)ng dau khum, ca vang,
ran hd mang chia, tdm nudc man va cac trinh ty axit amin HMGB1 khéac duoc dé xuat. Xem
SEQ ID NO: 2-30 va 94-105. Trinh ty xuyén subt cac dong vat c6 vu dugce bao toan cao vdi
do ddng nhét axit amin 1a 95% va céc thay dbi axit arrﬁn duge bao toan. Do do, protein
HMGBI1 tir mdt loai ¢ thé thay thé cho protein ndy & loai khac vé mit chirc nang. Protein
HMGB1 ¢6 do dai ddy da hoic mdt phan ctia n6 ¢6 thé duge sir dung 1am polypeptit HMGB1
trong vecto vacxin dugc md ta trong ban mo td. HMGB1 c6 hai vung lién két ADN duge goi
la Al va A2 va Bl va B2. Xem Andersson and Tracey, Annu. Rev. Immunol. 2011, 29:139-
162.

HMGBI 14 chit trung gian ctia phan ting viém va déng vai tro 13 tin hiéu ctia ton thuong
nhén, nhu tr t& bao hoai tt. HMGBI1 ciing c6 thé duoc tiét chi dong bdi té bao thude dong té
bao bach cau don nhan to/dai thuc bao trong qua trinh doi hoi sy axetyl hoa protein, di chuyén
qua nhan, va tiét. HMGB1 ngoai bao déng vai trd 1a chét trung gian hiéu luc ctia phan tng
viém bang cach truyén tin hiéu qua Thu thé cho san phdm cudi ciing dugce glycat héa tién tién
(Receptor for Advanced Glycated End-products - RAGE) va thong qua thanh vién thudc ho
Thu thé giéng Toll (Toll-like Receptor - TLR), cu thé 1a TLR4. Hoat tinh lién két RAGE da
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duogc xéac dinh va doi hoi polypeptit ctia mién lién két RAGE ctia HMGB1. Viéc lién két TLR4
doi hoi xystein ¢ vi tri 106 cua trinh ty HMGB1 cia ga (SEQ ID NO: 2), dugc tim théy 4]
vung hop B cia HMGBI1.

Thich hop 13, vecto vacxin nay chta polynucleotit ma hoa polypeptit bao gdm céc axit
amin 150-183 va 89-109 ctia polypeptit HMGBI1 ctia ga hodc thé trong ddng ciia ching. Xem
SEQ ID NO: 2. Trong phan Vi du thyc hién sang ché, polypeptit 190 axit amin ctia HMGB1
dugce str dung. Thich hop 14, polynucleotit méi hoéa polypeptit HMGB1 tir loi giéng véi ddi
twong trong d6 ché phim vacxin s& duge sir dung. Su két hop khéc loai ctia polypeptit HMGB1
va ddi tuong (nghia 13, polypeptit HMGBI ctia ngudi st dung trong vacxin ga) ¢6 thé hiru ich
trong cac phuong phap theo sang ché vi HMGB1 duoc bao toan cao qua nhiéu loai nhu duge
thao lun trén day. Polypeptit HMGB1 ¢6 thé duge st dung dé ting cudng dap ing mién dich
& dbi tuong dbi v6i khang nguyén hoic polypeptit khang nguyén ngoai lai bét ky trinh dién
trong hodc trén ché phidm vacxin ndm men. Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thuat s& hiéu & 1a polypeptit HMGBI ¢6 thé duge sir dung dé ting cudng dép iing mién dich
d6i v&i nhiéu hon mét polypeptit khang nguyén trinh dién trong ché phdm vacxin nAm men.
Polypeptit tir HMGB1 kich thich dap tmg mién dich it nhét mot phan bang cach hoat hoa té
bao tua va dai thuc bao va nho d6 kich thich san sinh céc xytokin nhu IL-1, IL-6, IFN-y va
TNF-a. Trong phan Vi du thuc hién sang ché, polypeptit cia HMGB1 duoc biéu hién trén bé

mat ctia ch¢ pham vacxin.

Hoat tinh viém cua HMGB1 khong doi hoéi protein ¢6 d¢ dai dy di va cac manh chirc
nang da duoc xac dinh. Hop B da thé hién 1a di dé diéu tiét cac tac dong tién viem cia HMGB1
va do d6 HMGB1 hop bl va HMGB1 hdp b2 1a cac polypeptit HMGB1 hodc manh chirc nang
cta chung trong nglt cdnh cla sang ché. Xem, vi du, SEQ ID NO: 35 va 36. Ngoai ra, vi tri
lien két RAGE va hoat tinh xytokin tién viém da dugc 1ap ban d6. Xem lan lugt SEQ ID NO:
37 va 38. Do d6, cac polypeptit nay 1a cdc manh chirc ndng ctia polypeptit HMGBI trong ng
canh cua sang ché. Xem SEQ ID NO: 31-38.

Nguoi cod hiéu biét trung binh trong linh vuc k¥ thuat ¢6 kha ning xac dinh polypeptit

HMGB]1 va ménh cta né ¢6 kha nang kich thich hoat tinh xytokin tién viém, bang cach sir
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dung c4c phwong phap nhur trong Coéng bd don qubc t& s& WO02002 092004, duge dua vao
ban md ta bang cach vién din toan bo. Thich hop 14, polypeptit HMGB1 bao gdm mién lién
két RAGE & céc axit amin 150-183 ciia trinh ty HMGBI ciia ga (mién lién két RAGE cua
HMGB]1 hoic thé twong dong ctia né) va mién hoat dong xytokin tién viém gitra cdc axit amin
89-109 ctia trinh tw HMGBI1 ctia ga (SEQ ID NO: 2; hoat dong xytokin tién viém HMGB1
hoic thé tuong dong ctia nd). Cu thé 13, polypeptit HMGB1 va cac manh chirc ning hodc thé
tuwong ddng clia ching bao gdm polypeptit ddng nhat v6i, hodc ddng nhat it nhat 99%, dong
nhét it nhat 98%, ddng nhét it nhit 95%, dong nhét it nhat 90%, ddng nhit it nhat 85%, hodc
ddng nhét it nhat 80% vai polypeptit HMGBI ciia trinh tu HMGBI1 ctia ga hodc HMGR1 hop
al, HMGB1 hop a2, HMGBI hop bl, HMGB1 hop b2, mién lién két RAGE ctia HMGBI,

hodc hoat dong xytokin tién viem HMGBI1, twong (mg.

Polypeptit kich thich mi&n dich cfing c¢6 thé 1a phdi tir CD40 hodc chat chi van CDA40.
Polypeptit CD154 c6 kha nang lién két CD40 & déi tugng va kich thich déi twong déap tmg v6i
ché phdm vacxin v polypeptit khang nguyén ngoai lai két hop cia n6 c6 thé duogce s dung
lam polypeptit kich thich mién dich. Polypeptit CD154 c6 thé 1a CD154 ¢6 do dai ddy du hodc
¢6 thé c6 do dai it hon 50 axit amin, thich hop hon néu it hon 40, it hon 30 hogc it hon 20 axit
amin. Polypeptit ndy c6 thé ¢6 do dai ndm trong khoang tir 10 dén 15 axit amin, tir 10 dén 20
axit amin hodc tir 10 dén 25 axit amin. Trinh tu CD154 va ving lién két CD40 khong dugc
b4o toan cao gitra nhidu loai khac nhau. Trinh tw CD154 clia ga va ngudi duge néu trong SEQ

ID NO: 106 va SEQ ID NO: 107, tuong tng.

Ving lién két CD40 ciia CD154 da dugc xdc dinh dbi véi nhiéu loai bao gdm hgubi,
ga, vit, chudt nhit va gia stic va dugc thé hién trong SEQ ID NO: 108, SEQ ID NO: 109, SEQ
ID NO: 110, SEQ ID NO:111, va SEQ ID NO:112, tuong tng. Cling duoc bao gbm 1a cac
polypeptit ddng nhét véi, hosic ddng nhét it nhit 99%, ddng nhat it nhit 98%, dong nhat it
nhét 95%, ddng nhit it nhét 90%, ddng nhét it nhit 85%, hodc ddng nhét it nhit 80% véi trinh
tu CD154 duoc néu trong SEQ ID NO: 106-112. Méc du ¢6 su bién dbi trong cac trinh tu nay
& vung lién két CD40 giita cac loai, su lién két chéo loai cia CD154 véi CD40 da dwoc béo

cdo. Vi du, polypeptit CD154 cua nguoi co thé ting cudng dap ing mién dich & ga. Do do, c6
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thé thuc hién sang ché bang cach st dung polypeptit CD154 diic hiéu loai hodc polypeptit
CD154 khéc loai.

Trong mdt vi du khac, phdi tir CD40 c6 thé 1a khang thé chi van CD40 hoic phin cua
n6. Khang thé chu van CD40 nay dﬁgc boc 16 it nhét trong Cong bd don qubc té sb
WO02015/187969. Khang thé CD40 va khang thé chu van CD40 ciing da c¢6 san trén thi trudng
cho mot s6 lodi, cu thé 1a chudt nhit va ngudi. Khang thé chii van ddi véi CD40 néu né c6
kha nang cam Gng su truyén tin hidu trong té bao dich biéu hién CD40. Sy truyén tin hiéu qua
CD40 dan dén sy biéu hién ting cua CD40 va thy thé TNF trén bé mit cta té bao trinh dién
khang nguyén va cam Ung sy sén sinh céc dang oxy phén tng va oxit nitric, va su hoat héa té

bao B dan dén sy chuyén ddi isotyp.

Khang thé cha van CD40 cua ga thich hop bao gdm khéng thé dugc dé xuit trong ban
md ta 12 SEQ ID NO: 113 (chudi ning) va SEQ ID NO: 114 (chudi nhe) duge goi 1a 2C5 hodc
SEQ ID NO: 115 (ménh bién ddi chudi don (scFv)) duoc goi 1a DAG-1). Céc khang thé nay
¢6 thé duoc tao ra & dang “duoc lam gidng nhu clia ga” sao cho phan Fe va viing khong phai
CDR ¢6 thé dugc thay thé bing trinh tu khung cta khang thé twong thich véi vat chi cing
loai dé 1am giam tdi da dap mg mién dich véi chinh khung ctia khang thé. Ngoai ra, cic khang
thé nay co thé dugc tao ra bing céch tai td hop hodc thong qua phéan giai bang enzym (nghia
la, papain hodc pepsin) thanh céc phén nhé hon cia céc khang thé nay va chi bao gdm phan
F(ab) ctia khang thé, nhu manh F(ab),. Ving CDR cho khang thé CD40 cua ga da duge xac
dinh. D6i v6i khang thé dugc ky hiéu 1a 2C5 va dugce néu trong SEQ ID NO: 113 va SEQ ID
NO: 114, ving bién dbi chudi nang chita CDR1 ¢4 trinh tu axit amin dugc néu trong SEQ ID
NO: 116, CDR2 chtra trinh ty axit amin dugc néu trong SEQ ID NO: 117, va CDR3 chtra
trinh tu axit amin dugc néu trong SEQ ID NO: 118 va vung bién ddi chudi nhe chira CDR1
¢ trinh tu axit amin duoc néu trong SEQ ID NO: 119, CDR2 chira trinh ty axit amin dugc
néu trong SEQ ID NO: 120, va CDR3 chta trinh ty axit amin dugc néu trong SEQ ID NO:
121. Déi v6i khang thé dugc ky hidu 1a DAG-1 va duogc néu trong SEQ ID NO: 115, ving
bién d6i chudi niang chira CDRI1 ¢ trinh tu axit amin duge néu trong SEQ ID NO: 122, CDR2
chira trinh tu axit amin dugc néu trong SEQ ID NO: 123, va CDR3 chtra trinh tu axit amin
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duge néu trong SEQ ID NO: 124 va trong d6 viing bién ddi chudi nhe chira CDR1 ¢6 trinh ty
axit amin dugc néu trong SEQ ID NO: 125, CDR2 chtra trinh tu axit amin dugc néu trong
SEQ ID NO: 126, va CDR3 chtra trinh tu axit amin dugc néu trong SEQ ID NO: 127. Ciing
dugc bao gdm 14 cac polypeptit ddng nhat véi, hodc ddng nhét it nhat 99%, ddng nht it nhit
98%, ddng nhat it nhit 95%, dong nhét it nhit 90%, ddng nhét it nhit 85%, hoic dong nhét it
nhit 80% vd&i it nhat mot trong s SEQ ID NO: 113-127.

Ché phdm vacxin duge d& xudt trong ban mo ta chira ndm men. Ndm men nay c6 thé
duge chon tir bat ky trong sé cac chi ndm men sau ddy: Saccharomyces, Candida,
Cryptococcus, Hansenula, Kluyveromyces, Pichia, Rhodotorula, Schizosaccharomyces va
Yarrowia. N4m men nay c6 thé 12 loai duoc chon tir nhom bao gdm Saccharomyces cerevisiae,
Candida albicans, Hansenula polymorpha, Pichia pastoris va Schizosaccharomyces pombe.
Trong phén Vi du thuc hién sang ché, Pichia pastoris dugc st dung. NAim men nay bao gém
polynucleotit kich thich min dich ma hoa polypeptit kich thich mi&n dich va c6 thé chtra thém
polynucleotit khang nguyén ma hoa polypeptit khdng nguyén. Thich hop la, polypeptit kich
thich mién dich va polypeptit khang nguyén khong duge bidu hién ty nhién béi nadm men nay.
N4m men dugc thao tac di truyén dé bidu hién polypeptit kich thich mién dich va polypeptit

khang nguyén va thé hién hodc biéu hién cic polypeptit nay trén bé mit clia ndm men.

ft nhat mot phin cta polypeptit khdng nguyén va it nhit mot phan cua polypeptit kich
thich mién dich trinh dién trén bé mit ctia ché phém vacxin dua trén Pichia pastoris hodc nam
men khéc. Su trinh dién trén bé mit cta ché pham vacxin bao gdm polypeptit ma dugc chta
trong protein chuyén mang, twong tac véi, lién két chéo ddng hoa tri hodc hoa hoc véi protein
chuyén mang, hydrat cacbon hodc protein neo lipit mang hogc GPI mang. Polypeptit c6 thé
dugc chira trong protein chuyén ma‘mg bang cach c6 cac axit amin chia polypeptit duge lién
két thong qua lién két peptit vi dau cing N, dau cung C hodc vi tri bét ky trong protein
chuyén mang (nghia 13, duoc gén xen gitta hai axit amin ctia protein chuyén mang hoic thay
thé mot hodc nhiéu axit amin cta protein chuyén mang (nghia 13, dot bién mét doan-gén xen)).
Ngudi ¢6 hiu biét trung binh trong linh vuc k¥ thuat sé hiéu rd 1 polynucleotit kich thich

mién dich khong tu nhién hodc polynucleotit khang nguyén c6 thé dugc gin xen vio khung
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nim trong vong ngoai bao cua protein chuyén mang hodc vach té bao dé thu dugc su biéu
hién bé mit cta polypeptit kich thich mién dich hodc khang nguyén. Trong phan Vi du thuc
hién sang ché, phuong phap neo diu cung C o-aglutinin ma st dung hé neo GPI duoc lién két
d6ng hoa tri ctia nAm men duge st dung, nhung cac phuong phap neo tuong tu khac ciing sén

c¢6 d6i v6i nguoi ¢6 hiéu biét trung binh trong linh vure k¥ thuat.

Theo cach khac, polypeptit ¢6 thé duge lién két dong hoa tri hodc héa hoc véi protein,
lipit hodc hydrat cacbon trong mang nhd cac phuong phép sén c6 dbi véi nguoi c6 hiéu biét
trung binh trong linh vyc k¥ thuat. Vi du, lién két disulfua hodc lién két chéo biotin — avidin
c6 thé duge sit dung dé trinh dién polypeptit khang nguyén va kich thich mién dich trén bé
mit cia nAm men trong ché pham vacxin. Thich hop 14, polypeptit khang nguyén va polypeptit
kich thich mién dich 12 mdt phin cta protein dung hop. Hai polypeptit nay c¢6 thé duoc lién
két truc tiép thong qua lién két peptit hodc c6 thé duoc tach béi peptit cau ndi duge ma hoa
boi polynucleotit hodc doan protein thir ba ma ching dwoc gin xen vao. Theo mdt sd phuong
an, protein dung hop chira nhiéu hon mt ban sao ctia mdi polypeptit kich thich mién dich
va/hodc polypeptit khang nguyén duoc bao gdbm trong ndm men. Theo mot s6 phuong 4n,
nhiéu ban sao ctia polypeptit kich thich mién dich bao gdm nhiéu hon mét ban sao ctia cliing
polypeptit kich thich mién dich hodc cac polypeptit khac nhau. Diéu nay cling dung dbi véi
polypeptit khang nguyén & chd nhiéu ban sao cua ciing polypeptit khang nguyén hodc cac
polypeptit khang nguyén twong tu ¢6 thé duoc bao gbm trong ndm men, vi du, nhidu ban sao
cta khadng nguyén M2e cum chim c6 thé c6 mot hodc chi vai khac biét trinh tu axit amin.
Theo cach khéc, ndm men ¢6 thé dugc thao tac di truyén dé biéu hién nhiéu polypeptit khang
nguyén khac nhau va riéng biét dé cho phép ding ché phim vacxin mot 1an duy nhat goi ra
hodc tang cudng dap ung mién dich vé6i cac khdng nguyén khéc nhau tir cac loai khac nhau.
Vi du, ché pham vacxin ¢6 thé dugc bao ché dé tang cudng dap tmg mién dich d6i voi bénh
nhiém trung theo sau voi Campylobacter va Eimeria bang cich bao gbm polypeptit khang
nguyén cia SEQ ID NO: 55 va SEQ ID NO: 61 ¢6 thé duoc bao gdm trong ciing ché phim

vacxin.
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Polynucleotit ma héa polypeptit khang nguyén hogc polypeptit kich thich mién dich co
thé dugc gin xen vao nim men ctia ché phdm vacxin va duge bidu hién dé tao ra polypeptit
khang nguyén va polypeptit kich thich mién dich. Polynucleotit c6 thé duge gin xen vao
nhidm sic thé cta ché phdm vacxin hodc duoc ma hoa trén plasmit hoic ADN ngoai nhiém
sdc thé khac nhu trén YAC (nhidm sic thé nhan tao ctia ndm men). Thich hop 14, polynucleotit
ma hoa polypeptit khang nguyén va/hodc polypeptit kich thich mién dich c6 thé dugc biéu
hién doc 1ap hodc duoc gin xen vao polynucleotit clia vacxin ndm men ma dugc biéu hién.
Polynucleotit cia vacxin ndm men c¢6 thé ma hoa polypeptit dugc biéu hién trén bé mit cua
vacxin nAm men nhu protein chuyén mang. Polynucleotit ma hoa polypeptit khang nguyén
va/hodc polypeptit kich thich min dich c6 thé duoc gin xen vao trinh ty polynucleotit ctia
vacxin nAm men dé cho phép biéu hién polypeptit khdng nguyén va/hodc polypeptit kich thich

mién dich trén bé mit cia nam men.

Theo cach khac, polynucleotit ma héa polypeptit khang nguyén va/hoidc polypeptit kich
thich mién dich co6 thé duoc gén xen vao polypeptit dugce tiét ma duoc thé hién hodc duogc
trinh dién trén bé mit cua vacxin nAm men thong qua su két hop véi protein, lipit hodc hydrat
cacbon trén bé mat ctia vacxin ndm men. Ngudi ¢6 hiéu biét trung binh trong linh vue k¥ thuat
s& biét 13 1a polynucleotit ma hoa polypeptit khang nguyén va/hodc polypeptit kich thich mién
dich c6 thé duogc ge"m xen vao nhiéu polynucleotit ndm men dé tao ra su bidu hién va trinh dién
ctia polypeptit khang nguyén va/hoidc polypeptit kich thich mién dich véi té bao mién dich

cua doi tugng dugce dicu tri bdng nam men.

Nhu dugc luu ¥ trong phéan thao ludn & trén, vacxin duge md ta trong ban mo ta co thé
cling bao gdbm polynucleotit khdng nguyén ma héa polypeptit khang nguyén. Polypeptit khang
nguyén la polypeptit c6 kha ndng dugc nhén biét ddc hiéu bai hé mién dich dép tmg. Polypeptit
khang nguyén c6 thé dwoc biéu hién tw nhién bdi ndm men dugc chon lam vecto dé tiém
chung chéng lai nAm men hoat dong lam vecto vacxin. Theo céch khéc, vecto vacxin nam
men c¢6 thé mang polynucleotit khac loai ma hoa polypeptit khac loai khong dugc lién két theo
cach tu nhién v6i vecto vacxin dudi dang polypeptit khang nguyén. Polypeptit khang nguyén

bao gdm polypeptit bit ky c6 tinh gdy mién dich. Polypeptit khang nguyén nay bao gom,
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nhung khong gi6i han &, khang nguyén lién quan dén mam bénh, lién quan dén di ung nguyeén,
lién quan dén khdi u hodc lién quan dén bénh. Mam bénh bao gém mam bénh virut, ky sinh
tring, nAm va vi khuan ciing nhw mam bénh protein nhu prion. Polypeptit khang nguyén co

thé 1a protein co do dai diy dt hodc phan cia no.

ba chimg minh duogc 1a su nhan biét ciia hé mién dich dbi véi nhiéu protein la dua trén
s6 lwong axit amin twong déi nho, thudng duoc goi 1a epitop. Epitop c6 thé chi gom 8-10 axit
amin. Thudt ngtt polypeptit khang nguyén c6 thé bao gdm epitop ma dap ung mién dich khang
thé hodc té bao T duoc tao ra ddi véi né & ddi twong. Thudt ngit epitop va khang nguyén hodc
polypeptit khang nguyén c6 thé duge st dung thay thé cho nhau. Do d6, polypeptit khang
nguyén duge md ta trong ban md ta c6 thé 1a protein c6 do dai day du, epitop dai 8 axit amin
hoic phan bét ky nam gifta cac ddu ciing. Thue té 1, polypeptit khang nguyén ¢ thé bao gom
nhiéu hon mot epitop tir mét mam bénh hodc protein. Polypeptit khang nguyén cé thé bao
gdm, nhung khong gi¢i han ¢ doan 1n cta vi khudn hogc polypeptit nhé ctia vi khudn nhu
cdc vi khuén lién quan dén bénh nhiém khuin viém vu, Salmonella, Clostridium,
Campylobacter, Escherichia, Shigella, Helicobacter, Vibrio, Plesiomonas, Edwardia,
Klebsiella, Staphylococcus, Streptococcus, Aeromonas; protein virut bao gdm, nhung khong
gi¢i han & virut ctim, virut Chan va Miéng, virut gdy dich bénh tiéu chdy & lon (PEDv), va
virut gy hoi chimg sinh san va ho hdp & lon (PRRSV); bénh nhidm ky sinh tring bao gdm,
nhung khong gi6i han & Eimeria spp, Toxoplasma, bénh s6t rét, hodc cac ky sinh tring khéc;
va khang nguyén khdi u. Vi du, khang nguyén hogc epitop duge xac dinh trong Patent My s6
8,604,198, Cong bd don québc té€ s6 W02009/059018, WO2009/059298, WO2011/091255,
W02011/156619, WO2014070709, WO 2014/127185 hodc WO 2014/152508 c6 thé dworc sir
dung. Polypeptit khang nguyén c6 thé bao gdm bét ky mot hodc nhidu polypeptit trong 5O cac
polypeptit dugc néu trong SEQ ID NO: 39-93 va bao gbm polypeptit dong nhat véi, hodc
ddng nhat it nhat 99%, ddng nhat it nhit 98%, ddng nhat it nhat 95%, dong nhat it nhat 90%,
ddng nhét it nhit 85%, hodc ddng nht it nhit 80% véi cac polypeptit duge néu trong SEQ ID
NO: 39-93. Ngudi ¢6 hiéu biét trung binh trong linh vuce k§ thuft s& hiéu 1a mot sb peptit dugc
bao gdm trong SEQ ID NO: 39-93 dai hon so véi c6 thé duge yéu cau dé hoat dong nhw 1a
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epitop khang nguyén, do d6 manh cua polypeptit khang nguyén nay ciing duoc bao gdm trong
ban mo ta. Ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat s& hiéu 1a polypeptit khang
nguyén ciling ¢6 thé bao gdm cac axit amin bd sung hoic ¢6 thé duoc lién két voi nhau hodc
v6i polypeptit kich thich mién dich théng qua axit amin cdu ndi dé tao thanh dang protein
dung hop. Axit amin cdu nbi c6 thé 13 axit amin bat ky nhung serin va glyxin duoc sir dung
phd bién nhit. Cau ndi nay c6 thé ngin bang mot hodc hai axit amin, nhung c6 thé dai 4, 5, 6,

8,10, 12, 14, 15 hodc nhiéu axit amin.

Nhiéu ban sao clia cing mot epitop hodc polypeptit khang nguyén hojc nhiéu epitop
tr cac protein khac nhau co thé dwoc bao gdm trong vecto vacxin. Hinh dung ring mot sé
epitop hodc khang nguyén tir cic mam bénh hodc bénh gidng nhau v khac nhau c6 thé dugc
dung két hop véi vecto vacxin ndm men dé tao ra dép tng mién dich ting cudng chdng lai
nhiéu khang nguyén. Vecto vacxin nim men co thé ma hoa khang nguyén tir nhiéu vi sinh vat
gdy bénh, virut gdy bénh hodc khang nguyén lién quan dén khéi u. Viéc ding vecto vacxin co
kha nang biéu hién nhiéu khang nguyén c¢6 wu diém 1a cam tmg tinh mién dich chdng lai hai

hozic nhiéu bénh ddng thoi.

Polynucleotit ma héa polypeptit kich thich mién dich c6 kha nang tang cudng dap tmg
mién dich vé&i polypeptit khang nguyén cling c6 thé mad hoa polypeptit khang nguyén.
Polynucleotit ma hoa polypeptit kich thich mién dich ¢6 thé duoc lién két vi polynucleotit
ma hda polypeptit khang nguyén, sao cho trong vecto vacxin, polypeptit kich thich mién dich
va polypeptit khang nguyén dugc ma hoda bing ciing polynucleotit. ft nhat mot phan cia
polypeptit khang nguyén va polypeptit kich thich mién dich trinh dién trén bé mit ctia vecto
vacxin ndm men. Ché phdm vacxin c6 thé chira polynucleotit khdng nguyén ma hoa polypeptit
khang nguyén va polynucleotit kich thich mién dich ma héa polypeptit kich thich mién dich.
Polypeptit kich thich mién dich va polypeptit khang nguyén co thé duoc lién két, nhu trong
protein dung hop. Ca polypeptit kich thich mién dich va polypeptit khang nguyén déu co thé
dugce gén xen vao trong vong ngoai cla protein chuyén mang hoic c6 thé duoc gin vao bé

mit thong qua co ché neo GPL.
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Polynucleotit khic loai bao gdm, nhung khong gi6i han &, polynucleotit ma héa khéang
nguyén dugc chon tr vi sinh vat hodc virut gy bénh khac véi vecto vacxin ndm men.
Polynucleotit khac loai hodc polynucleotit khang nguyén nhu vay ¢6 thé c6 ngudn gbc tir virut
gdy bénh nhu virut cim (vi dy, M2e, hemaglutinin, hodc neuraminidaza), virut herpes (vi du,
gen mi hoa protein cu tric cua virut herpes), virut retro (vi du, protein vé gp160), virut
adeno, virut paramyxo, virut corona va virut twong tu. Polynucleotit khac loai ciing ¢6 thé thu
duoc tr vi khuén gdy bénh, vi dy, gen ma hoa protein vi khuan nhu doc td, va protein mang
ngoai. Ngoai ra, polynucleotit khac loai tir ky sinh trung, nhu Eimeria 1a cdc trng vién thu hut

dé str dung trong ché pham vacxin ¢ vecto nam men.

Polypeptit kich thich mién dich khéc lién quan dén viéc khéi phat hé mién dich ciing
c¢6 thé duge chira trong ché phim vacxin dugc mé ta trong ban md ta ndy. Polynucleotit ¢6
thé ma hoa cac phén tr hé mién dich d3 biét vé tac dong kich thich cua ching, nhu interleukin,
yéu tb hoai tir khéi u hodc interferon, hodc polypeptit khéc lién quan dén viéc diéu hoa mién
dich nhu phéi tir CD40 hoiic chét chii van CD40. Vi vdy, vecto vacxin nam men c6 thé chira
nhiéu hon mot polypeptit kich thich mién dich hodc nhiéu hon mét polypeptit khédng nguyén.
Vecto ndy chtra nhiéu hon mot ban sao ctia cling polypeptit dé gia taing mc do biéu hién cua
polypeptit. Theo cach khac, nhiéu polypeptit kich thich mién dich khac nhau hogc nucleotit
ma hoa cung polypeptit khang nguyén hodc céac polypeptit khac nhau hodc nucleotit ma héa
chung c6 thé duge bao gbm trong ndm men tai t6 hop don I¢. Nhiéu polypeptit khang nguyén
nay c6 thé 1a nhidu ban sao ctia khdng nguyén tuong tu nhu hai epitop khdc nhau cua khang
nguyén M2e¢ (SEQ ID NO: 41 va 42). Polypeptit khang nguyén c6 thé 1a khang nguyén duoc
dinh hudng dén cac khang nguyén hoan toan khéc nhau nhung lién quan dén ciing mot tac
nhén l1dy nhiém nhu M2e va HAS. Xem SEQ ID NO: 41-44. Polypeptit khang nguyén cling
¢6 thé 1a khang nguyén duoc dinh huéng dén cac loai khac nhau dé tiém chiing nhiéu hon mot
mam bénh véi mot vacxin don vi don 1&. Nhu SEQ ID NO: 41 dbi voi M2e virut cim két hop
vGi SEQ ID NO: 54 dugc dinh hudng dén PAL tr E. coli hoiac SEQ ID NO: 61 dugc dinh
hudng dén MPP tir Eimeria. Trong phén Vi du thuc hién sang ché, ché pham vacxin chtra nam

men biéu hién MPP-TRAP-HMGB-1 (SEQ ID NO: 61 dugc lién két v6i SEQ ID NO: 65 dugc
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lién két v6i SEQ ID NO: 2) duoc tao ra va thé hién 13 1am giam ca ty sudt bénh va ty 16 tr

vong lién quan dén thach thuc véi Eimeria maxima.

Sang ché con d& xuét ché phdm chtra ché phim vacxin va chit mang dugc dung. Chét
mang dugc dung la chat mang bat ky thich hop dé ding i vivo. Thich hop 14, chat mang duoc
dung chip nhén duoc dé phan phéi qua dudng miéng, miii hodc niém mac. Chit mang duoc
dung c6 thé bao gdm nude, dung dich dém, dung dich glucoza hodc dich nuoi céy vi khuén.
Céc thanh phan b6 sung ciia ché phdm nay c6 thé theo cach thich hgp bao gbm ta duoc nhu
chét 1am 6n dinh, chét bao quéan, chét pha lodng, chit nhii hoa va chét bsi tron. Vi du vé chit
mang hoic chit pha lodng dugc dung bao gém chét 1am 6n dinh nhu hydrat cacbon (vi du,
sorbitol, manitol, tinh bot, sucroza, glucoza, dextran), protein nhu albumin hodc casein, chét
chira protein nhu huyét thanh bo hodc sita tach kem va chét dém (vi du, chat dém phosphat).
Dic biét khi chét lam 6n dinh dugce bd sung vao ché phim, ché phidm nay thich hop dé sy

dong lanh hodc sdy phun.

Ché pham vacxin ¢6 thé khong ¢6 kha ning sao chép & d6i twong. NAm men c6 thé
khong ¢6 kha ning sinh truéng bén ngoai méi trudng phong thi nghiém, nhu dang duge gidm
doc Iuc ciia nAm men nay. Thich hop 13, ndm men bi bat hoat hodc bi tiéu diét truge khi bd
sung vao ché phdm vacxin. Ché phim vacxin ciing c6 thé chira chét bd trg. Chit bd tro da biét
trong linh vuc k§ thuat va trong phan Vi du thuc hién sdng ché, chit bd tro chitosan dugc

mannosyl héa duogc sit dung. Xem WO 2014/070709.

Ché pham dugc mo ta trong ban mo ta nay c6 thé duoc st dung dé tang cudng dap ting
mién dich nhu dép ing khang thé véi polypeptit khdng nguyén hodc véi ban than vecto vacxin.
Ché phdm va vecto vacxin dugc md ta trong bdn md ta nay o thé 1am giam mtc do nghiém
trong cta bénh theo sau bang cach lam gidm do dai cua bénh, lam giam ty suit bénh hoic ty
16 tir vong lién quan dén bénh hodc 1am giam kha nang tiép xtic véi bénh. Ty suat bénh hozc
ty 1€ tr vong lién quan dén bénh sau khi ding vecto vacxin duge md ta trong ban mo ta nay
c6 thé dugc lam giam di 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90% hodc thdm chi 1a 100%

khi so sanh v6i ddi twong tuwong tu khong dugce cung cap vecto vacxin.
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Sang ché cling d& xuit phuong phéap lam ting cudng dép tng mién dich & ddi tuong
bang cach dung ché phim vacxin. Ché phdm vacxin c6 thé chira polypeptit kich thich mién
dich c6 do dai day di hoic mot phan cta n6 c6 kha nang kich thich d4p ung mién dich voi
ché phdm vacxin va polypeptit khang nguyén lién quan ctia n6. Ché phdm vacxin chira
polypeptit kich thich mién dich dwoc ding cho déi twong v6i lugng hitu hidu dé tang cuong
dap tmg mién dich cua ddi twong v4i vacxin va cu thé 1a véi polypeptit khang nguyén. Viéc
ting cudng dap tmg mién dich bao gdm, nhung khong giéi han &, cam tng tac dung diéu tri
hoic phong ngira bénh ma duoc diéu tiét boi hé mién dich cta ddi twong. Tac dung nay cé thé
duoc do bing cach thir nghiém dap tmg v6i polypeptit khang nguyén hodc véi tac nhan lay
nhiém hodic gdy ung thu ma biéu hién polypeptit khang nguyén. Cu thé, viéc tang cuong dap
Gmg mién dich c¢6 thé bao gdm, nhung khong gidi han &, viéc ting cudng san sinh ra khéng
thé, ting cuong chuyén doi 16p chudi ning khang thé, lam trudng thanh té bao trinh dién
khang nguyén, kich thich té bao T hd trg, kich thich té bao T tiéu té bao hodc cam tng su ghi

nhé cua té bao T va/hodc B.

Ché phim c6 thé dugce ding bang cac phuong thirc khac nhau bao gbm, nhung khong
giGi han ¢, dudi da, qua miéng, trong mii, va qua niém mac. Vi du, ché phém vacxin hodc
vecto vacxin ¢ thé dwoc phan phbi bang khi dung, bang cach phun, bang cach bd sung vao
thirc an hodc nude, bing éng qua miéng, hodc thong qua thude nhé mét. Theo mét s phurong
an, ché phim duoc dung bang cich tiém nhu tiém trong da, ngoai dudng tiéu hoa, dudi da,
trong bung, trong tinh mach, trong so, hodc trong co. Dbi voi ga hodc gia cAm khac, ché phém
c6 thé duge ding in ovo. T hop céc phuong thirc ding ciing 6 thé dwoc sir dung. Trong phan
Vi du thuc hién sang ché, viéce tiém ching du6i da duge theo sau bai liéu manh ctia ché pham
vacxin qua miéng. Céc t6 hop khac cling c6 thé duoc st dung, nhu trong mili hodc phan phéi
thong qua khi dung hodc phun sau do la éng qua miéng hodc bao gdm trong thirc n hogc

nudc udng.

Déi tuong bao gdm, nhung khong gidi han &, dong vat c6 xuong song, thich hop 1a
dong vat c¢6 va, thich hop 1a ngudi, bo, meo, ché, lon, thuy hai san, cd tré thich hop, ca hanh,

ca vang, hoac chim, gia cAm thich hop nhu ga hodc ga tdy. Mo hinh lay nhiém & dong vat

15



51328 16/185

khac cling c6 thé dugc st dung. Viée tang cudong dap tng mién dich bao gdm, nhung khong
giéi han &, cam tng tac dung diéu tri hoic phong nglra bénh duoc didu tiét boi hé midn dich
ctia d6i twong. Cu thé 13, viée ting cudng dap tmg mién dich c6 thé bao gdm tdng cuong san
sinh ra khang thé, nhu dugc thé hién trén Fig.4 va Fig.5. Theo m6t s phuong 4n, dap Gng

IgA dugc tao ra.

Liéu lugng hitu dung can duge ding s& thay dbi tiry thude vao do tudi, khbi luong va
loai ddi tugng, phuong thirc va dudng ding va loai mim bénh hodc bénh chéng lai dap tmg
mién dich duoc tim kiém. Ché phdm c6 thé duoc dung & lidu vecto vacxin ndm men bét ky
du dé goi ra dap ing mién dich. Hinh dung dugc rang lidu nim trong khoang tir 10° dén 1010
ban sao vecto ndm men 14 du. Cu thé, lidu lugng 108 ban sao vecta vacxin Pichia pastoris-
HMGBI1 duoc x4c dinh bing cach dém s lvong ndm men trong mm khéi bang cach st dung
hdng cdu ké trong diéu kién phong dai 400X 1 t6i vu dé cam tng dp Gtmg mién dich dac hidu
vecto vacxin cubi cing bdo hiéu sy kich thich dap tmg mién dich véi tai trong khang nguyén

lién ké véi HMGBI1 trén bé mat t€ bao ndm men.

Ché pham c6 thé duoc ding chi mét 1an hodc co thé duge ding hai hoéc nhiéu 1an dé
gia tang dap tng mién dich. Néu ché pham dugc ding nhiéu hon mét 1an, ché pham nay co
thé duoc dung théng qua cac duong ding khdc nhau mdi thoi diém vacxin dugc ding nhu
dugc mo ta trén day. Vi duy, ché phém ¢6 thé dugce dung hai hodc nhiéu 14n cach nhau mot
tudn, hai tudn, hogc ba tudn, mot thang, hai thang, ba thang, sdu thang hodc lau hon. N4im men
c6 thé sbng trude khi dung, nhung theo hau hét cac phwong 4n, nam men s& bi tiéu diét hoac
bi bat hoat trude khi dang. Theo mét s& phuong an, ndm men c6 thé c6 kha nang sao chép &
d6i tuong, trong khi theo cac phuong 4n khéc, ndm men c6 thé khong c6 kha ning sao chép &
d6i twong. Nhu duoce thé hién trong phan Vi du thuc hién sdng ché, vecto vacxin nAm men ¢6
thé bi bét hoat trude khi ding bing cich st dung formalin, glutaraldehyt, etanol, axit hoa,
nhiét hodc khang sinh. Nguoi ¢6 hidu biét trung binh trong linh vue k¥ thuat s& hidu rang cac

phuong phap khéac dé bAt hoat vecto vacxin ndm men ciing ¢6 thé dugc st dung.

Sang ché khong gidi han & céac chi tiét cu thé vé cau tao, sy sap xep cac thanh phén,

hodc cac bude trong phuong phap néu trong ban md ta nay. Ché pham va phuong phap dugc
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bdc 10 trong ban md ta nay co thé duogc tao ra, thyc hién, st dung, tién hanh va/hodc hinh
thanh theo cac cach khac nhau ma s& rd rang d6i voi ngudi co hiéu biét trung binh trong linh
vue k¥ thuat dua theo phan mé ta sau ddy. Cum tir va thut ngit duoc st dung trong ban md
t4 nay chi nhdm muc dich mé ta va khong nén duoc coi 1a 1am giéi han 'pham vi ctia phan yéu
cAu bao hd. Céc chi bao thong thuong, nhu thi nhét, thi hai, va thr ba, nhu duoc st dung
trong phin md ta va phan yéu ciu bao ho 1a ding dé chi cac ciu tric khac nhau hodc cic budce
khac nhau cta phuwong phap, khéng c6 nghia duoc hidu 14 chi cdu tric hodc bude cu thé bat
ky, hodc thtr tu hodc két cdu cu thé bt ky dbi véi cac chu tric hodc bude nay. Tét ca céc
phuong phéap duge mo ta trong ban mb ta nay cé thé dwoc thyuc hién theo thi tur thich hop bat
ky trir khi dugc néu khac di trong ban md t4 hodc rd rang dugce néu trdi ngugc bdi ngilr canh.
Viéc st dung bét ky va tat ca cac vi du, hoic ngon nglt vi du (vi du, “nhu”) dugc néu trong
ban md ta ndy, chi nhdm tao didu kién boc 16 va khong ham y gidi han bat ky dén pham vi cia
sang ché trir khi duge néu khéc di. Khong ¢ ngdn ngit nao trong ban mb ta, va khong c6 cau
tric nao duoc thé hién trong céc hinh v&, duge hiéu 14 chi ra ring yéu t6 khong duge yéu cau
bao ho bt kyla cAn thiét cho thuc tién cua dbi tugng dugce boc 10. Viée stt dung céc thuét ngir
“bao gbm”, “chira”, hodc “c6”, va cac bién thé cua ching trong ban mo ta ndy, c6 nghia la
bao gdm céc yéu t6 duoge liét ké sau day va céc dang twong duong cua chung, cling nhu céc
yéu t6 bd sung. Cac phuong an duoc dé cap dudi dang “bao gdm”, “chtra”, hodic “c6™ cic yéu

t0 nhat dinh cling dugc du tinh 1a “veé ban chat gom ¢6” va “gdm c6” cac yeu t0 nay.

Viéce trich ddn khoang gid tri trong ban mo t4 nay chi dugce du dinh 12 dong vai tro 1am
phuong phép téc ky dé chi riéng ré dén ting gié tri riéng ré nim trong khoang nay, trir khi
duoc néu khéc trong ban md ta, va mdi gid tri riéng ré duoc két hop vao ban mb ta nhu thé n6
duoc trich dan riéng ré trong ban mo ta. Vi du, néu khoang néng d6 duge néu dudi dang tur
1% dén 50%, duoc du dinh ring cac gid tri nhu tir 2% dén 40%, tir 10% dén 30%, hodc tir 1%
dén 3%, v.v., dugc liét ké mot cach rd rang trong ban mo ta nay. DAy chi 1a cac vi du vé gia
tr1 dugc du dinh cu thé, va tit ca cac to hop ¢c6 thé c6 cua céac gia tri s6 ndm gitta va bao gém
gi4 tri nho nhét va gia tri 16n nhét duogc liét ké duoc coi 1a duoc néu rd rang trong ban md ta

nay. Viéc st dung tir “khoang” dé mo ta lugng duogc trich dan cu thé hoic khoang cac lugong
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c6 nghia 1 chi ra rang céc gié tri rat gan véi lugng duge trich dan dugc bao gom trong luong
nay, nhu gid tri ma c6 thé hoac vé co ban dugc giai thich do dung sai trong san xuét, sai sb do
thi€t bi va con ngudi trong phép do, va yéu t6 twong tw. Tat ca cac phan tram lién quan dén

luong 14 theo khdi luong trir khi duoc chi ra khac di.

Khong c6 thira nhan nao duoc dua ra ring tai lidu tham khao bt k¥, bao gom tai liéu
khong phai patent hoc tai lidu patent bt ky dwoc trich dan trong ban mb ta nay, thiét 1ap tai
liéu k¥ thuat ctia sang ché. Cu thé, s& hibu réng, trir khi c6 quy dinh khac, viéc tham khao tai
lidu bat ky trong ban mo ta nay khong thiét 1ap su thira nhan rang tai liéu bat ky trong s cac
tai liéu nay tao ra mot phan kién thire tdng quat chung trong linh vuc nay ¢ Hoa Ky hoic &
nuée bat ky khac. Bt ky thao luén vé cac tai liéu tham khao nay chi ra ring céc tac gia khéng
dinh, va cht don c6 quyén thach thtc tinh chinh x4c va sy thich hop cta tai liéu bat ky trong
s6 cac tai lidu duoc trich dan trong ban mo ta nay. TAt ca cac tai liéu tham khao duoc trich
dan trong ban mé ta duoc két hop day di bang cach vién dan, trir khi rd rang duge néu khéc
di. Ban md ta s& kiém soat trong truong hop c6 bat ky su khéc biét nao gitra dinh nghia bét ky

va/hodc phén mo ta dugc tim théy trong céc tai liéu duogc trich dan.

Céc vi du sau chi c6 nghia 1a minh hoa va khong c6 nghia la lam gi6i han pham vi cua

sang ché hoac phan yéu cau bao ho di kem.
Vi du thye hién sang ché

Céc tac gia sang ché da phat trién vecto vacxin Pichia pastoris biéu hién nhom di dong
cao hop 1 (HMGB1) c6 do dai diy du dé gia ting mot cach dang ké dap Gmg mién dich véi tai
trong khang nguyeén. Trudc do, céc tac gia sang ché gin xen CD154 da cit cut, hodc phdi tir
CD40, polypeptit va/hoac HMGB1 c6 do dai ddy dii vao Salmonella Enteriditis (SE) da giam
doc luc kép va so sénh sy hép thu thuc bao SE bai cac té bao dai thure bao ctia chudt Raw 264
(Fig.1). Cuong do huynh quang tuong d6i trong Raw 264 dugc do bang cach sir dung phan
tich phan loai té bao dwgc hoat héa huynh quang (FACS). Cudng dd huynh quang dugc do do
tin hiéu huynh quang trén céc hat S. aureus pHrodo gia tang ¢ d§ pH axit cao hon. Thé thuc
bao sinh tan duoc tao ra bén trong dai thuc bao mdi khi vi khuén duoc hép thu vao dai thuc

bao nho qué trinh thue bao. Dai thuc bao phd huy vi khudn bang cach axit hoa do pH bén
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trong thé thuc bao sinh tan. Do d6, dai thuc bao ma chi dong phé hiy vi khuén s& c6 cudng
d6 huynh quang 16n hon. Dit lidu trén Fig.1 cho thay ring dai thuc bao cta chudt vu tién thuc
bao vecto vacxin SE chtra HMGB1 so véi vecto vacxin SE da gidm doc luc riéng 1é (P=0,011)
va CD154 khong lam thay doi mot cach dang ké sy hép thu thuc bao boi dai thirc bao cta
chudt (P=0,057).

Céc tac gia sang ché da thao tac di truyén Pichia pastoris cho sy biéu hién HMGB1
trén bé mit té bao bang cach st dung hé thdng hop nhét boi plasmit dé gin xen protein
HMGB1 & cip dd nhiém sic thé vao Pichia pastoris gia ting dap ing mién dich dbi véi tai
trong vacxin. Pichia pastoris tao ra mirc do biéu hién protein cao hon glp tir 10 dén 100 1an
80 V6i Saccharomyces cerevisiae. HMGB1 giri di tin hiéu nguy hiém dén hé mién dich khaoi
phat dap tng RAGE. Thir nghiém thuc bao dwoc mo ta trén day cho thiy ring HMGB1 la
phan tir kich thich mién dich hiéu lyc ma c6 thé gia tdng sy hép thu ctiia hé théng mang, vi du,
Salmonella Enteriditis, vao dai thuc bao cia chudt. Su biéu hién HMGB1 trén bé mit t& bao
clia nAm men nén lam ting cudng sy hip thu cia vacxin c6 vecto ndm men vao dai thuc bao
b&i qua trinh thye bao nhw duge quan st trong cu tric Salmonella Enteriditis. Céc téc gia
sang ché ¢6 duge b kit biéu hién EasySelect Pichia tit Invitrogen® bao gdm vecto biéu hién
pPICZ cho su biéu hién trong Pichia pastoris. B kit biéu hién bé mit té bao dbi vai Pichia
pastoris hién chua c6 sin, nhung mot s6 nha nghién ctiru da str dung protein neo GPI dé bat
dAu biéu hién bé mit té bao trong hé théng ndm men (Wasilenko et al., 2009). Protein neo
GPI duge st dung 1a phan dau tan cing C cia a-aglutinin tr Saccharomyces cerevisiae.
HMGB1 dugc ndi voi phan dau tan cing C clia Saccharomyces cerevisiae o-aglutinin bing
vung dém serin dugc ndi bén vao plasmit biéu hién ndi bao pICZ (Fig.2 va SEQ ID NO: 1).
pPICZ 1a plasmit chiu cdm rng metanol véi mirc do bidu hién protein nhanh va cao. Su biéu
hién bé mit té bao ctia HMGB1 dugc xac nhén trén Fig.3, thé hién mién dich huynh quang

khi ¢6 miat HMGB-1 chi trén t& bao ndm men duogc bién nap (Fig.3E va Fig.3F).

Sau khi x&c nhan su biéu hién protein HMGB]1 trén bé& mit té bao cua Pichia pastoris,
c4c tac gia sang ché chon ba dong vé tinh Pichia pastoris duong tinh véi HMGB1 dé thir

nghiém & ga 14y thit (n=15 con ga/nhém). Dong Pichia pastoris duong tinh véi HMGB1 #3,
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4, va 6 dugc bat hoat bang cach st dung 0,3% glutaraldehyt trong nuée vo tring va dugc tron
v6i ty 18 1:2 trong chat bd trg chitosan duoc mannosyl héa. Xem WO 2014/070709 duoc dua
vao ban md ta ndy bang cach vién dan toan bo. Cac tac gia sang ché dung ba lidu, 107-10°, cta
mdi cdu tric Pichia pastoris duong tinh véi HMGBI bing cach tiém dué6i da, 0,25mL
vacxin/con ga (Bang 1). Ga l4y thit duge tiém chiing vao ngay nd va vao ngay 14. Huyét thanh
dugc thu gom dé do do chuén cua khang thé IgG vao ngay 21. ELISA truc tiép do IgG dac
hiéu déi v6i Pichia pastoris dugc toi vu hoa trong phong thi nghiém ctia ho. T 1 huyét thanh
mau/déi chung 4m duge béo cédo dé giai thich cho do bién thién gitta cac dia trong thir nghiém
ELISA. P9 chuén ciia khang thé dic hiéu dbi voi Pichia pastoris dugc xac dinh tir mdi con
ga 14y thit nay. IgG cua ga duge tiém ching Pichia pastoris-HMGB]1 duoc so sanh véi IgG
clia ga duge tiém ching Pichia pastoris khong cai bién (X33). Két qua dugc thé hién trén

Fig.4.

Bang 1: Chién lugc dung lidu tiém ching Pichia pastoris & ga 13y thit

Nhém Liéu
1 Déi chung - Khong Pichia pastoris -
2 Pichia pastoris w/o HMGB1 (X33) 107
3 Pichia pastoris-HMGB1 3 107
4 Pichia pastoris-HMGB1 4 107
5 Pichia pastoris-HMGB1 6 107
6 Pichia pastoris-HMGB1 (X33) 108
7 Pichia pastoris-HMGB1 3 108
8 Pichia pastoris-HMGB]1 4 108
9 Pichia pastoris-HMGB1 6 108
10 Pichia pastoris-HMGB]1 (X33) 10°
11 Pichia pastoris-HMGB1 3 10°
12 Pichia pastoris-HMGB1 4 10°
13 Pichia pastoris-HMGB1 6 10°

Sau do, cdc tac gia sang ché tiém ching ga liy thit ba tuan tudi bang cau trac Pichia

pastoris-HMGB1 # 3, 4, hodc 6 dé x4c dinh xem c6 quan sat dugc dap Gng khéng thé IgG
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tuong tu khong. Céc tdc gia sang ché tiém ching ga iy thit ba tudn tudi véi 0,25mL mdi
vacxin Pichia pastoris (Bang 1: n=10 con g&/nhom). Cau trac dwong tinh véi Pichia pasioris-
HMGBI1 #3, 4, hoic 6 duogc bit hoat bang cach sir dung 0,3% glutaraldehyt trong nuée vo
tring va duge tron & ty 18 1:2 trong chat bd tre chitosan dugc mannosyl hoa. Ga lay thit duoc
tiém ching vao ngay 21 va vao ngay 35. Huyét thanh duoc thu gom dé do do chuén cta khang
thé IgG vao ngay 21. ELISA truc tiép do IgG dic hiéu dbi v6i Pichia pastoris duge t6i wu hoa
trong phong thi nghiém ctia ho. P hip thu & 450nm duogc chuén hoa déi véi ga khong duoc
tiém chung (nhém 1) duoc bao céo dé giai thich cho do bién thién gitta cac dia trong thir
nghiém ELISA. Do chuén cta khang thé dac hiéu ddi véi Pichia pastoris duge xac dinh tir
mdi con ga 14y thit. IgG cta ga duoc tiém ching Pichia pastoris-HMGB1 dugc so sanh véi
IgG cta ga duge tiém ching Pichia pastoris khong cai bién (X33). Két qua dugc thé hién trén
Fig.5.

HMGBI nang dang ké do chuén cta khang thé IgG dic hiéu dbi v6i Pichia pastoris &
ga léy thit duoc tiém SQ v6i HMGB 1+Pichia pastoris da bét hoat so véi ga duoc tiém Pichia
pastoris khdng cai bién (Fig.4 va Fig.5). HMGBI gia ting dap Gmg mién dich cho vecto vacxin
Pichia pastoris, dé xuat rang tai trong khang nguyén bét ky duoc biéu hién bai cuing Pichia
pastoris s& goi ra ddp img mién dich cao hon néu tai trong khang nguyén nay dugc biéu hién

trong Pichia pastoris ma khong c6 HMGBI.
Vit liéu va phuong phap

Pichia pastoris X-33 (kiéu dai) thu dugc tir Invitrogen (Carlsbad, CA, Hoa Ky) 1a mot
phin ctia b kit bidu hién Easy Select™ Pichia. Trinh tw ma hoa HMGBI duoc i wu hoa
cho su biéu hién trong Pichia pastoris dugc tdng hop bang Genscript (Piscataway, NJ, Hoa
Ky), va dugc cung cép cho phong thi nghiém ctia cic téc gia sdng ché trong vecto tach dong
pUCS57. E. coli c6 kha ning bi bién nap dién TOP10 (Invitrogen) dugc st dung cho tat ca quy
trinh nhan gidng plasmit cin thiét trong khi tao ciu tric vacxin. Sau khi bién nap ADN
plasmit, E. coli dugc nhan gidng & nhiét do 37°C bang cach sir dung maéi truong LB duge bd
sung Ampixilin 100pg/mL, hodc moi truong LB mudi thip chira Zeocin 50pug/mL. Sy nhén

gidng thong thudng clia Pichia pastoris duge thyc hién ¢ nhiét d6 30°C bang cach st dung
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moi trudmg YPD duoce bd sung 50ug Zeocin khi thich hop. Méi trudng t6i thiéu dbi voi nAm
men chtra histidin (MMH) va mdi truong téi thiéu ddi v6i nAm men chta dextroza (MDH)
duge st dung cho bude sang loc sau d6 cac ching vacxin tai td hop. Mai truong ti thiéu chia
glyxerol (MGY) va méi truong tdi thiéu chira metanol (MM) dugc st dung dé cam tng sy

biéu hién cia HMGBI tir Pichia pastoris trong qué trinh nu6i cdy.
Tao cau truc vecto vacxin.

Pé tao ra vecto biéu hién Pichia pastoris-HMGBI1, pPICZ duqc phan giai bing KpnI
va Pmel dé chuén bi khung chinh vecto cho qua trinh tich dong. pUC57/HMGBI-alpha
aglutinin dugc phan giai bing Kpnl va EcoRV va phan gin xen HMGB1-alpha aglutinin 1,6
kb sau d6 duoc tinh ché gel. Sau khi ndi va bién nap vao TOP10 E. coli, PCR khuén lac dugc
thyc hién dé nhan biét cac khuén lac mang plasmit dugc nbi pPICZ/HMGB 1-alpha aglutinin
chinh xac. Cac doan mdi cho PCR nay - AOXSeqF (5 GACTGGTTCCAATTGACAAGC
37; SEQ ID NO: 128); AOXSeqR (5> GCAAATGGCATTCTGACATCC 3’; SEQ ID NO:
129) duge cung cp trong bd kit Easy Select™. Amplicon dugc tao ra bing cich st dung
KOD ADN polymeraza (Millipore; Darmstadt, Puc). Thong s6 tao chu ky ddi véi phan ung
nay la nhu sau: 98°C, 10 phtt; sau d6 1a 25 chu ky & 98°C, 15 gidy; 55°C, 5 gidy. Plasmit
pPICZ/HMGB1-alpha aglutinin da ndi con duge x4c nhan bang cach giai trinh tu tai Trung
tam phong thi nghiém DNA Core cua Dlai hoc Arkansas (Fayetteville, AR). pPICZ/HMGB1-
alpha aglutinin sau d6 dugc tao mach thang thong qua qué trinh phan gidi Pmel va dugc tinh

ché dé chuén bi cho budc dién di vao Pichia pastoris X-33.

Pé dién di, SmL Pichia pastoris X-33 duogc sinh truéng qua dém & 30°C trong mdi
truong canh thit YPD. Nam tram mililit moi trudong canh thit YPD mdéi duoc ciy truyén vao
ngay tiép theo v6i 5 mL gidng cdy va duoc sinh truong dén OD 1a 1,5. Sau do, té bao duoc
rira hai 1in bing nudc vo tring, d4 lanh va mot lan bang sorbitol vd tring, d4 lanh (1M). Té
bao cudi ciing duoc tai tao huyén phi trong 1mL sorbitol dé lanh. Tam muoi ul Pichia pastoris
¢6 kha ning bi bién nap dugc tron v6i 10 pg pPICZ/HMGB 1-alpha aglutinin mach thang va
duoc xung mot 1an & 2,0KV dé dién di té bao nAm men. Thé bién nap trai qua qué trinh hop

nhat cu triic vacxin mach thing chtra gen khang Zeocin vao nhiém sac thé thanh cong dugc
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chon loc trén dia YPD chtra Zeocin 100 pg/mL. Mot 1an nita, PCR khuén lac duoc st dung

dé phan tich thé bién nap. Doan mdi da dé cap ¢ trén va thong sb tao chu ky dugc st dung.
Sang loc gen Pichia pastoris pPICZ/HMGB1 AOX].

Chung vacxin tao thanh dugc thtr nghiém dé x4c nhan su c6 mit va do 6n dinh cla gen
AOXT can thiét dé didu khién su biéu hién cia HMGB 1-alpha aglutinin. Chin chiing khang
Zeocin ngoai GS115 Mut (ching ddi ching am vé6i gen A0X7 khéng chiic nang duge cung
cép trong b kit biéu hién Easy Select™ Pichia) dugc thir nghiém bang cach cdy trén thach
MDH va MMH. Chung thiéu hut AOXT thé hién sy sinh trudng chdm hon nhidu trén moi
truong MMH so véi trén MDH. Thoi gian sinh trudng trén ca hai moi truong nay dugce st
dung dé nhén dién ching thiéu hut AOX7. Mdi ching trong chin ching cdng véi d6i chung
am GS115 Mut duoc cdy lap lai trén méi truong MMH va MDH va duoc  trong 3 ngdy. Qué

trinh nudi cdy duoc kiém tra mdi 24 gio va muc do sinh trudng dugc ghi lai.
Cam ung protein HMGB 1-alpha aglutinin.

Pé cam ung su biéu hién cia HMGBI trong gidng cdy, 50 mlL giéng cdy Pichia
pastoris pPICZ/HMGB 1-alpha aglutinin dugc cho sinh truéng qua dém & 30°C trong moi
truong canh thit MGY tu khudn lac don. 25mL gidng cdy qua dém nay dugc chuyén vao trong
250 mL hodc moi truong canh thit MM da lam 4m trude va duoc phi vai thua tiét trung dé
thong khi thich hop. Gibng cdy nay sau d6 dwoc cho sinh trudng khi ldc manh (250 vong/phit)
trong 96 gid; vi metanol 100% duge bd sung dén ndng do cudi cung 1 0,5% mdi 24 gio dé
duy tri sy cdm Ung. Sy cam Gng san pham gen HMGBI-alpha aglutinin dugc td1 da hoa sau
96 gio.

Sau khi cam tng, mdi cau tric trong s6 chin cdu truc dwong tinh v6&i Pichia pastoris-
HMGB1 duoc thit nghiém dbi voi su bidu hién protein HMGBI trén bé mit té bao Pichia
pastoris st dung phan tich mién dich huynh quang. CAu truc Pichia pastoris-HMGB1 #1, 3,
4,5,6,7,8,9, va 10 va khung chinh X33 dugc nhuém nho st dung da dong cua th HMGB1
156-177 dugce pha lodng véi ty 1€ 1:5 trong nude mudi dém phosphat (PBS) véi phan F(ab)?
cta dé khang IgG thé duoc lién hop véi Alexa 488 & ty 18 1:1000 trong 1% huyét thanh dé
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trong PBS. Su biéu hién protein HMGB1 duoc biéu hién tbi wu trén ba (#3, 4, va 6) trong sb
chin céu tric Pichia pastoris-HMGB1 da duoc bién nap (Fig.3).

Péanh gia su phuc hoi cia S. Enteritidis sau tiém ching v&i tng vién vacxin ¢6 vecto ndm

men.

Tiép theo, cic téc gia sang ché thir nghiém hiéu qua ctia PAL-HMGBI c6 vecto ndm
men (SEQ ID NO: 54 lién két v6i SEQ ID NO: 2) v céc ting vién vacxin PAL dugc chi dan
boi khang thé dé 1am giam su phuc hdi cua S. Enteritidis (SE), Salmonella nhém huyét thanh
D, sau thach thirc. S4u muoi con ga logo SPF dugc nd & trang trai gia cAm. Vio ngay nd, ga
duge chia thanh hai nhém, ddi ching va dugc tiém chung. Ga dugc tiém ching duoc tiém
ching 4,25 x 10° cfu/mdi con Ndm men-PAL-HMGBI1 duéi da va bang dng qua miéng, sau
d6 ca hai nhom dugc dit trong cac diy chudng nudi san ddy, va thiic dn va nuée duge cung
cip tuy y. Trude khi tiém ching, mudi con ga 1 ngay tudi duoc gay chét khong dau bing cach
x6ng khi CO, cho qua trinh 14y mau dé_xéc nhan ga am tinh véi Salmonella. Vao ngay 7, ga
da tiém chung duogc tiém lidu bd sung 5 x 10° cfu/mdi con dudi da va bing 6ng qua miéng.
Vao ngay 14, tit ca cac con ga duoc thach thic bing dng qua miéng voi 1,2 x 108 cfu/mdi con
SE. Vao ngay 21 va 28, 10 miéng gac 6 nhép mdi nhém duoc thu dé danh gia sy phat tan clia
cac ching thach thire. Vao ngay 32, gan va 14 lach (LS), va mé (CT) dugc thu tir 20 con ga
(d6i chtng) hodc 10 con ga (dugc tiém chiing) va duge nudi cdy bang cdy truc tiép trén dia
(CFU/g) va lam giau dbi véi ty 16 méi mac SE.

Tbng két quy trinh thi nghiém:
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Nhém s6 Lidutiém  Lidu bd sung Liu cho phép ,
Nhém Gac 0 nhép
(n=30) chung DOH Ngay 7 Ngay 14
.. SE@10%/mdi
1 Doi ching NA NA Ngay 21, 28
con
Ném men-PAL- Se@10%/mdi
2 10%/ml 10%/ml Ngay 21, 28
HMGB1-SC/miéng con

Nhu duoc thé hién trong Bang 2, lugng Salmonella it hon dang ké dugc phuc hoi tir ga
da tiém ching vacxin Ndm men-PAL-HMGB-1 18 ngay sau thach thirc. Nhu duoc thé hién
trong Bang 3, luong Salmonella it hon déng ké ciing duoc phuc hoi tir gac 6 nhép va duoc

lam sach hoan toan sém 1 2 tuln sau thach thuec.

Bang 2. Do phuc hdi cta SE 18 ngay sau thach thue.

LS (%+) CT (% + #+)

Déi chung 0 65 (13/20)
N4m men-PAL-HMGB1 0 30 (3/10)*
*Khac v6i ddi chimg p<0,1

Béang 3. B0 phuc hoi cua SE tir gac b nhép 1 va?2 tudn sau thach thirc.

1tudn (% + #+) 2 tudn (% + #+))

Péi ching 70 (14/20) 25 (5/20)
Nim men-PAL-HMGBI 40 (4/10) 0 (0/10)*
*Khac véi dbi chimg p<0,1

Dénh gi4 su lay nhiém Coccidia sau tiém ching v&i tng vién vacxin ¢é vecto nam men.
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Tiép theo, cac tac gia sang ché kiém tra hiéu qua cia MPP-TRAP-HMGBI1 c¢6 vecto
nim men (Pichia pastoris) (SEQ ID NO: 61 lién két véi SEQ ID NO: 65 lién két v6i SEQ ID
NO: 2) dé giam ty suit bénh va ty 16 tir vong sau khi 14y nhiém Eimeria maxima, ching M6,
sau thach thirc. Su biéu hién ctia MPP-TRAP-HMGB1 dugc x4c nhan 14 biéu hién trén bé mit
bang mién dich huynh quang. Tam muoi con g duoc thu vao ngay nd tir 10 dp thuong mai.
Vio ngay né, ga duoc chia ngiu nhién thanh bdn nhom, ddi ching am, dbi chung duong,
duogc tiém ching Pichia-MPP-TRAP-HMGB-1 trong vacxin MCA bang 6ng qua miéng vio
ngay nd va ngdy 14 hodc dugc tiém ching Pichia-MPP-TRAP-HMGB-1 trong vacxin MCA
trong nude udng vao ngay 4 vangay 14. Ga dugc tiém ching duge tiém ching 5 x 107 cfu/mbi
con N4m men-MPP-TRAP-HMGBI1 bing éng qua miéng hoic trong nudc udng. Dung dich
gbc chit bd tro chitosan duoc mannosyl hda (MCA) (1,5% chitosan w:v) dugc pha lodng véi
ty 18 1:2 v6i huyén phi ctia Pichia (ndng do cudi 0,5%). Dbi v6i dng qua migéng, MCA (0,5%)
bd sung céu truc Pichia (1x107 € bao) duoc phan phdi trong 0,25 mL dbi v&i ca lidu co ban
va lidu b6 sung bang dng qua miéng. Déi voi viee diung nude ubng, ndng do cudi cia MCA
trong nude udng 1a 0,004% va nong do cudi ciia Pichia 14 2,3 x 109té bao/mL trong nudc udéng
va ndng dd nay duoc sir dung cho ci viée ding lidu co ban va lidu bd sung. Tét ca céc con ga
duoc gin the riéng va tat ca cac con ga (N=20 mdi nhém) duge tron 1an ngoai trir trong khi

tiém ching qua nudc udng va thire dn va nude duge cung cap tuy y.

T4t ¢4 cac nhom duge thach thire vao ngay 20 va diém ton thuong duoce xac dinh vao
ngay 6 sau khi cdy truyén. Mot sb kén hop tir thoat khéi thach thirc dau tién (ching vuot qua
khong bi thay d6i) nén thach thtrc rat khiém tén duwoc mong doi & ddi chimg khong duge thach
thirc & cac con ga duoc tron 1an nay. Vao ngay 20, ga dbi chtmg duong va ca hai tip hop ga
duoc tiém ching dugc thach thire véi 100.000 kén hop tir Eimeria maxima (chung M6). Vao
ngay 26, mdi con ga dugc cho diém ton thuong nho st dung chi s6 cho diém tén thuong cua
Johnson va Reid. Johnson, J. and W. M. Reid 1970. Experimental Parasitology 28: 30-36.
Trong phuong phap cho diém tdn thuong nay, diém sb chi ra sau day: 0: Khong c6 ton thuong
ndng; 1: Pém mau dé nho c6 thé xuit hién trén phia thanh mac cua rudt gitra, khong c6 su

phinh hodc day rudt, mdc du co thé ¢ luong nho dich nhﬁy mau cam; 2: Bé mit thanh mac
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6 thé bi 16m dém véi nhidu ddm mau do6 nho:; rudt c6 thé déy dich nhéy mau cam; rat it hodc
khong ¢6 sy phinh rudt; day thanh; 3: Thanh rudt bi phinh ra va day 1én, bé mat niém mac tro
nén xu xi; thé tich rudt chira déy cuc mau nho va nhon va dich nhﬁy;, 4: thanh rudt c6 thé bi
phinh ra & hau hét chiéu dai ctia n6; chira nhidu cuc méu va hong cau bi phan hiy tao ra mau

sdc dac trung va mui thoi; thanh day 1én nhicu; ga chét dugce ghi nhan véi diém so nay.

Fig.6 thé hién phan traim ctia dong vat c¢6 diém ton thuong 13 4 vao ngay 6 sau thach
thire va ty 1& phan tram chi ra & mdi thanh thé hién ty 1¢ tir vong & ngay 6 sau thach thirc. Dang
cha y 13, khong ¢6 con ga nao trong sd cac con ga duge tiém ching chét vao ngay 6, dbi lap
v6i 15% dong vat d6i ching dwong. Piém ton thuong cling giam nhu duoc thé hién bang gia
tri p da tinh duoc thé hién trong Fig.6 (p= 0,037 ddi véi tiém ching qua nudce udng, p= 0,067
d6i v6i éng qua miéng). Khi Pichia biéu hién ca khang nguyén MPP va TRAP clng v6i
HMGBI 1a polypeptit kich thich mién dich dugc bao gdm trong nudc udng, diém tén thuong
giam dang ké. Phan tich thdng ké dugc tién hanh nhu sau. Dit lidu ton thuong duge phan tich
bang cach sir dung md hinh PROC MIXED ANOVA trong SAS, gia thiét duoc thyc hién ma
su khac biét v& do nghiém trong gitra diém sé 0 va 1 twong tu v6i sw khac biét vé do nghiém
trong gitta diém sd 1 va 2, va tuong tu. Dudi gia thiét nay, trung binh diém sd c6 thé duoc
phén tich déi véi phan tich PROC MIXED ANOVA. Diém tén thuong ndm trong khodng tir
0 dén 4 nhu duoc md ta bai Johnson va Reid (1970). Kiém dinh céc yéu t6 ngdu nhién va cd
dinh duoc tién hanh. Su khac biét cta trung binh dugce tinh dé xac dinh c6 bat ky sw khac biét
¢6 ¥ nghia nao gitra sd diém t6n thuong giita cic nhom didu tri. Dit liéu duge xac dinh 1a ¢6
phan bb Poisson va va kiém dinh Tukey Kramer dugc st dung dé xé4c dinh liéu ¢ su khac
biét c6 y nghia thong ké giita cic nhom diéu tri hay khéng.

Nhu duoc thé hién trong Fig.7, phan bd cta tAt ca cac diém ton thuong cling gidm di
trong cdc dong vat duoc tiém ching. Cac dong vat dugc tiém chung ching minh la ¢6 diém
tén thuong thdp hon. Do d6, su tiém ching hodc qua nude ubng hoic qua dng qua miéng dan

dén ty 18 tir vong thip hon va ty sut bénh thap hon sau thach thirc v6i Eimeria.
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YEU CAU BAO HO
1. N4m men duoc thao tac di truyén chira polynucleotit ma hoa polypeptit kich thich mién
dich nhom di dong cao hop 1 (HMGB1) c6 chidu dai day du va polypeptit alpha-aglutinin
dugc neo boi GP1 tir Saccharomyces cerevisiae, trong d6 polypeptit HMGB1 nay duoc ndi
v6i ddu tan cing C cta polypeptit alpha-aglutinin, va trong dé nim men duoc thao tac di
truyén nay thé hién polypeptit HMGB1 trén bé mit ctia nAm men.
2. Nim men dugc thao tic di truyén theo diém 1, trong d6 nidm men nay con chia
polynucleotit ma hoa polypeptit khang nguyén, trong dé polypeptit khdng nguyén nay dugc
thé hién trén bé mit ctia nAm men.
3. N&m men dugc thao téc di truyén theo diém 2, trong d6 polypeptit khang nguyén va
polypeptit HMGB1 12 mot phan ctia protein dung hop.
4. NA&m men duogc thao tac di truyén theo diém 2, trong d6 polypeptit khdng nguyén dugc
chon tir nhém bao gdm polypeptit clia virut ctim, polypeptit ctia Campylobacter, polypeptit
cua Clostridium, polypeptit ctia Salmonella, polypeptit ctia Eimeria, va polypeptit lién quan
dén khéi u.
5. N&m men duoc thao tac di truyén theo diém 2, trong d6 polypeptit khdng nguyén chua
trinh tu axit amin dugc chon tir nhém bao gdm SEQ ID NO: 39 dén SEQ ID NO: 56 va SEQ
ID NO: 58 dén SEQ ID NO: 93.
6. NAm men duoc thao tac di truyén theo diém 1, trong d6 nidm men nay 1a Pichia.
7. NAm men duoc thao tac di truyén theo diém 1, trong d6 polypeptit HMGB1 chira trinh tu
axit amin c6 do déng nhét it nhat 98% véi trinh tu duoc chon tir nhdm bao gém SEQ ID NO:
2 dén SEQ ID NO: 30 va SEQ ID NO: 94 dén SEQ ID NO: 105.
8. Duoc phim chira niAm men duoc thao tac di truyén theo diém 2 va chat mang duoc dung.
9. Duogc phém theo diém 8, trong d6 chét mang dugc dung dugc chap nhan ding qua duong
miéng hodc miii.
10. Duoc phdm theo diém 8, trong d6 ndm men khdng c6 kha ning sao chép hodc bi bét hoat

hodc bi ti€u diét.
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11. Nim men duoc thao tac di truyén theo diém 1, trong d6 ndm men nay dugc san xuat dé
dugc dung qua duong miéng hodc mili.
12. Nam men duoc thao tac di truyén theo diém 1, trong d6 ndm men nay khong c6 kha ning

sao chép hoic bi bit hoat hoic bi tiéu diét.
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<151> 03-05-2016
<160> 129
<170> PatentIn phién ban 3.5

<210> 1
<211> 1578
<212> ADN

<213> Saccharomyces cerevisiae

<220>
<221> misc_feature
<222> (1)..(1578)

<223> HMGBl + 3 phédn cua Saccharomyces cerevisiae alpha-aglutinin



<400> 1

cacgtgatgg

tttgttcaaa

tctgaatttt

aaatttgaag

gttccaccaa

ccatctgcett

ggtttatcta

gatgataaac

attgctgctt

gaaaaatcta

acagctagcg

actagtgcgt

gaagtgatca

ctgacaattg

attcacacca

accgttgtag

gtaaaggtga

cttgtcgtga

ctaaaaaatg

atatggctaa

aaggtgaaac

tttttctatt

ttggtgatgt

aaccatatga

atagagctaa

aaaaaaaaaa

ccaaaagctc

attccactgg

gccatgtggt

cacaaaccag

catcagaagt

ccgctccaac

tccaaaaaaa

agaacataaa

ttctgaaaga

agctgataaa

taaaaaaaaa

ttgttctgaa

tgctaaaaaa

aaaaaaagct

aggtaaagtt

agaagaagaa

ttttatctca

atccatttcc

gactaccagc

tatctattct

gattagtgat

ctcaacaact

51328

ccaagaggta

aaaaaacatc

tggaaaacta

ctacgttatg

tttaaagatc

tttagaccaa

ttaggtgaaa

gctaaattaa

gatgctggta

gaagattcct

accactacta

acagtagaaa

acaaaactgt

actgactcaa

gtggaaacca

ggatggacag

aaatgtcttc

cagatgcttc

tgtcttctaa

aaaaagaaat

caaatgctcc

aaattaaagg

tgtggaataa

aagaaaaata

aaaaagttgt

cctccggtceg

ctgatttaac

caggcaatcg

ctccaactgc

atatcacagt

ttagcagaga

gcgctatgaa

ttatgctttt

tgttaatttt

agaaaaaggt

gaaaaattat

aaaaagacca

tgaacatcca

tactgctgct

tgaaaaagat

tgctaaagct

gaacctcggt

aagtataaac

aactacatca

tactaccagc

aggaacagat

aacagcttcg

tacttacatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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tcgcaattta

gcagtatttg

actgctgctg

tccttctgea

tcgtcecctcet

tctaatacat

tcttcagttg

gacacctttt

tccggtatcc

gcgtctatat

ctattctaat

<210> 2

<211> 215
<212> PRT

<213>

<220>

<221>

catcctcttc

aaacctcaga

ttccatctga

gcagcaaaca

ccgtaagcaa

atatcaaaac

gccttaattce

tagtgtcatc

aacagaattt

ttttctcagce

aaggtacc

Gallus gallus

misc feature

tttcgcaaca

tgcttcaatt

agagcccact

gccatccagt

aacattacta

gaaaaatacg

ttttagtgaa

cttgatcgca

cacatcaact

tgagctcggt
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atcaacagca

gtcaatgtgc

tttgtaaatg

ccctcatcett

agcaccagtt

ggttactttg

acagcagtct

tatccttctt

tctctcatga

tcgatcattt

caccaataat

acactgaaaa

ccacgagaaa

atacgtcttc

ttacgccttc

agcacacggc

catctcaggg

ctgcatcagg

tttcaaccta

ttctgctttt

ctcttcatca

tatcacgaat

ctccttaaat

cccactcgta

tgtgccaaca

tttgacaaca

aacgaaaatt

aagccaattg

tgaaggtaaa

gtcgtacctg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1578

39/185



<222>

<223>

<400>

Met

Ala

Asp

Trp

Lys

65

Pro

Arg

Gly

Phe

Ala

Lys

50

Ala

Lys

Pro

HMGB1

Lys

Phe

Ser

35

Thr

Asp

Gly

Pro

Gly

Val

20

Val

Met

Lys

Glu

Ser

100

(1)..(215)

Asp

Gln

Asn

Ser

Leu

Thr

85

Ala

Pro

Thr

Phe

Ser

Arg

70

Lys

Phe

Lys

Cys

Ser

Lys

55

Tyr

Lys

Phe

Lys

Arg

Glu

40

Glu

Glu

Lys

Leu

Pro

Glu

25

Phe

Lys

Phe

Phe

105
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Arg

10

Glu

Ser

Gly

Glu

Lys

90

Cys

Gly

His

Lys

Lys

Met

75

Asp

Ser

Lys

Lys

Lys

Phe

60

Lys

Pro

Glu

Met

Lys

Cys

45

Glu

Asn

Asn

Phe

Ser

Lys

30

Ser

Asp

Tyr

Ala

Arg

110

Ser

15

His

Glu

Met

Val

Pro

95

Pro

Tyr

Pro

Arg

Ala

Pro

80

Lys

Lys
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Ile

Leu

Glu

145

Ala

Lys

Glu

Glu

Lys

Gly

130

Lys

Tyr

Ala

Asp

Asp

210

<210>

<211>

Gly

115

Glu

Lys

Arg

Glu

Glu

195

AsSp

3

205

Glu

Met

Ala

Ala

Lys

180

Glu

Asp

His

Trp

Ala

Lys

165

Ser

Asp

Asp

Pro

Asn

Lys

150

Gly

Lys

Glu

Asp

Gly

Asn

135

Leu

Lys

Lys

Glu

Glu

215

Leu

120

Thr

Lys

Val

Lys

Asp

200

Ser

Ala

Glu

Asp

Lys

185

Glu

51328

Ile

Ala

Lys

Ala

170

Glu

Glu

Gly

Asp

Tyr

155

Gly

Glu

Glu

Asp

Asp

140

Glu

Lys

Glu

Glu

Val

125

Lys

Lys

Lys

Glu

Glu

205

Ala

Gln

Asp

Val

Asp

190

Glu

Lys

Pro

Ile

Val

175

Glu

Glu

Lys

Tyr

Ala

160

Ala

Asp

Glu
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<212> PRT

<213>

Danio rerio

<220>

<221> misc feature
<222> (1)..(205)
<223> HMGB1

<400> 3

Met Gly Lys

Tyr Phe Val

Ala Thr Val

35

Lys Thr Met

50

Leu Asp Lys

65

Lys Gly Glu

Asp

Gln

20

Asn

Ser

Ala

Lys

Pro

Thr

Phe

Ala’

Arg

Lys

85

Thr

Cys

Ser

Lys

Tyr

70

Lys

Lys

Arg

Glu

Glu

55

Glu

Arg

Pro

Glu

Phe

40

Lys

Arg

Phe

Arg

Glu

25

Ser

Gly

Glu

Lys
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Gly

10

His

Lys

Lys

Met

Asp

90

Lys

Lys

Lys

Phe

Lys

75

Pro

Met

Lys

Cys

Glu

60

Asn

Asn

Ser

Lys

Ser

45

Asp

Tyr

Ala

Ser

His

30

Glu

Met

Ile

Pro

Tyr

15

Pro

Arg

Ala

Pro

Lys

95

Ala

Glu

Trp

Lys

Pro

80

Arg
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Pro

Lys

Gly

Lys

145

Tyr

Lys

Asp

Pro

Glu

Glu

130

Lys

Arg

Pro

Glu

<210>

<211>

Ser

Glu

115

Met

Ala

Ser

Asp

Asp

195

215

Ala

100

Thr

Trp

Ala

Lys

Lys

180

Asp

Pro

Asn

Lys

Gly

165

Ala

Asp

Phe

Gly

Lys

Leu

150

Lys

Asn

Asp

Ile

Leu

Ile

135

Lys

Val

Asp

Glu

Phe

Ser

120

Ser

Glu

Gly

Glu

Glu

200

Cys

105

Ile

Ser

Lys

Gly

Asp

185

Glu

51328

Ser

Gly

Glu

Tyr

Gly

170

Glu

Glu

Glu

Asp

Glu

Glu

155

Ala

Asp

Asp

Phe

Val

Lys

140

Lys

Ala

Asp

Asp

Arg Pro

110

Ala Lys

125

Gln Pro

Asp Ile

Lys Ala

Asp Glu

190

Glu

205

Lys

Arg

Tyr

Ala

Pro

175

Glu

Val

Leu

Glu

Ala

160

Ser

Glu
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<212>

<213>

<220>

<221>

<222>

<223>

<400>

Met Gly

Ala Phe

Asp Ala

Trp Lys

50

Lys Ala

65

Pro Lys

PRT

Homo sapiens

misc feature

(1)..(215)

HMGB1

Lys

Phe

Ser

35

Thr

Asp

Gly

Gly

Val

20

Val

Met

Lys

Glu

Asp

Gln

Asn

Ser

Ala

Thr

Pro

Thr

Phe

Ala

Arg

70

Lys

Lys

Cys

Ser

Lys

55

Tyr

Lys

Lys

Arg

Glu

40

Glu

Glu

Lys

Pro

Glu

25

Phe

Lys

Arg

Phe

51328

Arg Gly

10

Glu His

Ser Lys

Gly Lys

Glu Met

75

Lys Asp

Lys

Lys

Lys

Phe

60

Lys

Pro

Met

Lys

Cys

45

Glu

Thr

Asn

Ser

Lys

30

Ser

Asp

Tyr

Ala

Ser

15

His

Glu

Met

Ile

Pro

Tyr

Pro

Arg

Ala

Pro

80

Lys
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45/185

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Tyr Arg Pro Lys

100 105 110

Ile Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

Glu Lys Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala

145 150 155 160

Ala Tyr Arg Ala Lys Gly Lys Pro Asp Ala Ala Lys Lys Gly Val Val
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Arg

70

Gly

Ala

Lys

Cys

Ala

Lys

55

Tyr

Ser

Phe

Lys

Arg

Glu

40

Glu

Asp

Arg

Phe

Pro

Glu

Phe

Lys

Arg

Lys

Ile

105

51328

Lys

Thr

Glu
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Asp

Asp

Gly

Asp

140

Tyr

Ser

Asp

Asp

Ser

125

Glu
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<212>

<213>

<220>

<223>

<400>

48
6
PRT

Trinh ty nhdn tao

Téng hop: peptit

48

78

114/185



51328

Gly His Ala Asp Glu Arg

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5

49
6
PRT

Trinh ty nhan tao

Tdng hop: peptit

49

Asp Glu Arg Gly Thr Pro

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5

PRT

Trinh ty nhén tao

Tédng hop: peptit

Glu Tyr Asn Ile Ser Leu

1

5

79

115/185



<210>

<211>

<212>

<213>

<220>

<223>

<400>

51
6
PRT

Trinh tyu nhdn tao

Téng hop: peptit

51

Ile Ser Leu Gly Glu Arg

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Glu Gly His Ala Asp Glu Arg Gly Thr Pro Glu Tyr Asn Ile Ala Leu

1

5
52
19
PRT
Vibrio spp.

misc feature

(1)..(19)

PALbis tu vibrio spp.

52

5

51328

10

80

116/185



Gly Glu Arg

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Glu Gly Asn Cys Asp Glu Trp Gly Thr Asp Glu Tyr Asn Gin Ala Leu

1
£+

Gly

<210>
<211>
<212>

<213>

<220>

53

17

PRT

Campylobacter spp.

misc feature
(1) ..(17)

peptit tuong ung tu Campylobacter spp.

53

54

19

PRT

E.

coli

51328

10

81

117/185



<221>

<222>

<223>

<400>

Thr Val Glu Gly His Ala Asp Glu Arg Gly Thr Pro Glu Tyr Asn Ile

1

misc feature
(1)..(19)

PAL tu E. coli

54

5

Ser Leu Gly

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Gly Val Ser Ile Thr Val Glu Gly Asn Cys Asp Glu Trp Gly Thr Asp

1

55
21
PRT

Campylobacter jejuni

misc_feature
(1)..(21)

Campylobacter jejuni Cj0113

55

5

Glu Tyr Asn Gln Ala

51328

10

10

82

15

15

118/185



<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Thr Val Glu Gly His Ala Asp Glu Arg Gly Thr Pro Glu Tyr Asn Ile

1

51328

20
56
19
PRT
Vibrio spp.

misc_ feature
(1)..(19)

Epitop cua PAL khé&c tu Vibrio spp.

56

5 10

Ala Leu Gly

<210>

<211>

<212>

<213>

<220>

<221>

57
57
ADN

E. coli

misc feature

83

1

[
2

119/185



<222>

<223>

<400>

gaaggtcacg cggacgaacg tggtaccccg gaatacaaca tctctctggg tgaacgt

<210>

<211>

<212>

<213>

<400>

51328

(1)..(57)

Trinh tu nucleotit cho epitop ctia PAL cua E. coli

57

58

PRT

E. coli

misc feature
(1)..(9)

Epitop cua PAL tl E. coli

Glu Tyr Asn Ile Ser Leu Gly Glu Arg

1

<210>
<211>
<212>

<213>

<220>

<221>

5

59
9
PRT

Vibrio spp.

misc feature

84

120/185



<222>

<223>

<400>

51328

(1)..(9)

Epitop cua PAL tl Vibrio spp.

59

Glu Tyr Asn Ile Ala Leu Gly Glu Arg

1

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

Pro Xaa Xaa Xaa Xaa Xaa Gly Tyr Gly Ala Cys Glu Xaa Asn Leu Gly

1

5

60
16
PRT

Trinh ty nhan tao

Téng hop: epitop tdi thidu két hop

misc feature
(2)..(6)

%aa c6 théd 1a axit amin xult hién trong tu nhién bit ky

misc feature
(13)..(13)

Yaa c6 théd 14 axit amin xudt hién trong tu nhién bt ky

60

5 10 15

85

121/185



<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

51328

61
43
PRT

Eimeria maxima

misc feature
(1) ..(43)

MPP; Eimeria maxima

61

Pro Ser His Asp Ala Pro Glu Ser Glu Arg Thr Pro Arg Val Ile Ser

1

5 10 15

Phe Gly Tyr Gly Ala Cys Glu His Asn Leu Gly Val Ser Leu Phe Arg

20 25 30

Arg Glu Glu Thr Lys Lys Asp Pro Arg Gly Arg

<210>

<211>

<212>

<213>

35 40

62
28
PRT

Neospora canium

86

122/185



<220>

<221>

<222>

<223>

<400>

Pro Arg Ile Val Ser Phe Gly Tyr Gly Ala Cys Glu His Asn Leu Gly

1

Met Ser Leu Tyr Asp Arg Gln Gly Leu Gln Arg Gln

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Glu Ser Gln Arg Ala Pro Met Val Ile Arg Tyr Gly Tyr Gly Ala Cys

1

misc feature
(1)..(28)

Neospora canium

62

5

20

63
21
PRT

Eimeria tenella

misc_feature
(1)..(21)

Eimeria tenella

63

5

25

51328

10

10

87
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51328

Glu Tyr Asn Leu Gly

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

20

64
10
PRT

Eimeria maxima

misc feature
(1)..(10)

Eimeria maxima TRAP-1

64

Gly Gly Gly Phe Pro Thr Ala Ala Val Ala

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

5 10

65
40
PRT

Eimeria maxima

misc feature
(1)..(40)

Eimeria maxima TRAP-02

88

124/185



51328 125/185

<400> 65

Ala Ala Pro Glu Thr Pro Ala Val Gln Pro Lys Pro Glu Glu Gly His

1 5 10 15

Glu Arg Pro Glu Pro Glu Glu Glu Glu Glu Lys Lys Glu Glu Gly Gly

20 25 30

1y Phe Pro Thr Ala Ala Val Ala

35 40
<210> 66
<211> 40
<212> PRT

<213> Eimeria maxima

<220>
<221> misc feature
<222> (1)..(40)

<223> Eimeria maxima TRAP-03

<400> 66

Gly Gly Gly Phe Pro Thr Ala Ala Val Ala Gly Gly Val Gly Gly Val

1 5 10 15

89



51328 126/185

Leu Leu Ile Ala Ala Val Gly Gly Gly Val Ala Ala Phe Thr Ser Gly

20 25 30

Gly Gly Gly Ala Gly Ala Gln Glu

35 40
<210> 67
<211> 21
<212> PRT

<213> Campylobacter jejuni

<220>
<221> misc_ feature
<222>  (1)..(21)

<223> Campylobacter jejuni Cj0982

<400> 67

Lys Asp Ile Val Leu Asp Ala Glu Ile Gly Gly Val Ala Lys Gly Lys

1 5 10 15

Asp Gly Lys Glu Lys

20

<210> 68
<211> 35
<212> PRT

90



<213>

<220>
<221>
<222>

<223>

<400>

51328

Campylobacter jejuni

misc feature
(1)..(35)

Campylobacter jejuni Cj0420

68

Lys Val Ala Leu Gly Val Ala Val Pro Lys Asp Ser Asn Ile Thr Ser

1

5 10 15

Val Glu Asp Leu Lys Asp Lys Thr Leu Leu Leu Asn Lys Gly Thr Thr

20 25 30

Ala Asp Ala

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

35

69
16
PRT

Clostridium perfringens

misc feature
(1)..(16)

péc td Clostridium perfringens alpha

91

127/185



<400>

Asn Ala Trp Ser Lys Glu Tyr Ala Arg Gly Phe Ala Lys Thr Gly Lys

1

<210>

<211>

<212>

<213>

<220>
<221>
<222>

<223>

<400>

69

5

70
9
PRT

Cum chim

misc_ feature
(1)..(9)

Peptit M2e ga&y bénh cum chim

70

Cys Glu Val Glu Thr Pro Thr Arg Asn

1

<210>

<211>

<212>

<213>

<220>

<221>

5

71
9
PRT

Clostridium perfringens

misc feature

51328

10

92

128/185



<222>

<223>

<400>

51328

(1)..(9)

1-Alpha-31

71

Gly Lys Ile Asp Gly Thr Gly Thr His

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Glu Asn Asp Met Ser Lys Asn Glu Pro Glu Ser Val Arg Lys Asn

1

<210>
<211>
<212>

<213>

5

72
15
PRT

Clostridium perfringens

misc feature
(1) ..(15)

2-Alpha-51

72

5 10

73
20
PRT

Clostridium perfringens

93

129/185



<220>

<221>

<222>

<223>

<400>

Glu Asn Met His Glu Leu Gln Leu Gly Ser Thr Tyr Pro Asp Tyr Asp

1

misc feature
(1)..(20)

3-Alpha-71

73

5

Lys Asn Ala Tyr

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Thr Tyr Pro Asp Tyr Asp Lys Asn Ala Tyr Asp Leu Tyr Gln Asp His

1

20

74
20
PRT

Clostridium perfringens

misc feature

(1)..(20)
4-Alpha-81
74

5

51328

10

10

94

130/185



51328

Phe Trp Asp Pro

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Asp Leu Tyr Gln Asp His Phe Trp Asp Pro Asp Thr Asp Asn Asn Phe

1

20

75
20
PRT

Clostridium perfringens

misc feature
(1) ..(20)

5-Alpha-91

75

5 10

Ser Lys Asp Asn

<210>

<211>

<212>

<213>

<220>

20

76
10
PRT

Clostridium perfringens

95

15

131/185



<221>
<222>

<223>

<400>

51328

misc feature
(1)..(10)

6-Alpha-117

76

Tle Pro Asp Thr Gly Glu Ser Gln Ile Arg

1

<210>

<211>

<212>

<213>

<400>

5 10

77
10
PRT

Clostridium perfringens

misc feature
(1) ..(10)

7-Alpha-136

77

Glu Trp Gln Arg Gly Asn Tyr Lys Gln Ala

1

<210>

<211>

<212>

<213>

5 10

78
23
PRT

Clostridium perfringens

96

132/185



<220>

<221>

<222>

<223>

<400>

Asp Ile Asp Thr Pro Tyr His Pro Ala Asn Val Thr Ala Val Asp Ser

1

misc feature
(1)..(23)

8-Alpha-158

78

5

Ala Gly His Val Lys Phe Glu

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Val Asp Ser Ala Gly His Val Lys Phe Glu Thr Phe Ala Glu Glu Arg

1

20

79
20
PRT

Clostridium perfringens

misc feature
(1)..(20)

9-Alpha-170

79

5

51328

10

10

97

133/185



51328

Lys Glu Gln Tyr

<210>
<211>
<212>

<213>

<220>

<221>

<222>

<223>

<400>

Thr Phe Ala Glu Glu Arg Lys Glu Gln Tyr Lys Ile Asn Thr Ala Gly

1

20

80
20
PRT

Clostridium perfringens

misc feature
(1)..(20)

10-Alpha-181

80

5 10

Cys Lys Thr Asn

<210>

<211>

<212>

<213>

20

81
21
PRT

Clostridium perfringens

98
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<220>
<221>
<222>

<223>

<400>

Lys Ile Asn Thr Val

1

misc feature
(1)..(21)

11-Alpha-191

81

5

Ile Leu Lys Asn Lys

<210>

<211>

<212>

<213>

<220>
<221>
<222>

<223>

<400>

Glu Asp Phe Tyr Ala Asp Ile Leu Lys Asn Lys Asp Phe Asn Ala Trp

1

20

82
20
PRT

Clostridium perfringens

misc_ feature
(1) ..(20)

12-Alpha-200

82

5

51328

Gly Cys Lys Thr Asn Glu Asp Phe Tyr Ala Asp

10

10

99

135/185



51328

Ser Lys Glu Tyr

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Lys Asp Phe Asn Ala Trp Ser Lys Glu Tyr Ala Arg Gly Phe Ala Lys

1

20

83
20
PRT

Clostridium perfringens

misc feature
(1)..(20)

13-Alpha-210

83

5 10

Thr Gly Lys Ser

<210>
<211>
<212>

<213>

<220>

20

84
17
PRT

Clostridium perfringens

100

136/185



51328 137/185

<221> misc feature
<222> (1) .. (17)
<223> 14-Alpha-220

<400> 84

Ala Arg Gly Phe Ala Lys Thr Gly Lys Ser Ile Tyr Tyr Ser His Ala

1 5 10 15
Ser

<210> 85

<211> 17

<212> PRT

<213> Clostridium perfringens

<220>
<221> misc_ feature
<222>  (1)..(17)

<223> 15-Alpha-233

<400> 85

Ser His Ala Ser Met Ser His Ser Trp Asp Asp Trp Asp Tyr Ala Ala

1 5 10 15

101



<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Ser Trp Asp Asp Trp Asp Tyr Ala Ala Lys Val Thr Leu Ala Asn Ser

1

86
20
PRT

Clostridium perfringens

misc feature
(1)..(20)

16-Alpha-240

86

5

Gln Lys Gly Thr

<210>

<211>

<212>

<213>

<220>

<221>

20

87
16
PRT .

Clostridium perfringens

misc feature

51328

10

102

138/185



<222>

<223>

<400>

Asp Val Ser Glu Gly Asn Asp Pro Ser Val Gly Asn Asn Val Lys Glu

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

Ser Thr Ser Gly Glu Lys Asp Ala Gly Thr Asp Asp

1

<210>
<211>
<212>

<213>

(1)..(16)

17-Alpha-270

87

5

88
12
PRT

Clostridium perfringens

misc feature
(1)..(12)

18-Alpha-291

88

5

89
13
PRT

Clostridium perfringens

51328

10

10

103

139/185



51328 140/185

<220>
<221> misc_ feature
<222> (1)..(13)

<223> 19-Alpha-309
<400> 389

Lys Thr Lys Asp Gly Lys Thr Gln Glu Trp Glu Met Asp

1 5 10
<210> 90

<211> 21

<212> PRT

<213> Clostridium perfringens

<220>
<221> misc_feature
<222> (1)..(21)

<223> 20-Alpha-320

<400> 90

Asp Asn Pro Gly Asn Asp Phe Met Ala Gly Ser Lys Asp Thr Tyr Thr

1 5 10 15

Phe Lys Leu Lys Asp

20

104



<210>

<211>

<212>

<213>

<220>
<221>
<222>

<223>

<400>

Ser Lys Asp Thr Tyr Thr Phe Lys Leu Lys Asp Glu Asn Leu Lys Ile

1

51328

91
20
PRT

Clostridium perfringens

misc feature
(1) ..(20)

21-Alpha-330

91

5 10

Asp Asp Ile Gln

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

20

92
16
PRT

Clostridium perfringens

misc feature
(1) ..(16)

22-Alpha-354

105

141/185



<400>

Arg Lys Arg Lys Tyr Thr Ala Phe Pro Asp Ala Tyr Lys Pro Glu Asn

1

<210>
<211>
<212>

<213>

<220>

<221>

<222>

<223>

<400>

Val Val Asp Lys Asp Ile Asn Glu Trp Ile Ser Gly Asn Ser Thr Tyr

P
L

92

5

93
19
PRT

Clostridium perfringens

misc feature
(1)..(19)

23-Alpha-379

5

Asn Ile Lys

<210>

<211>

<212>

94
215
PRT

Amazona aestiva

51328

10

10

106
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<220>
<221>
<222>
<223>

<400>

Met Gly

Ala Phe

Asp Ala

Trp Lys

50

Lys Ala

65

Pro Lys

misc feature

(1)..(215)

Protein nhém di ddéng

94

Lys

Phe

Ser

35

Thr

Asp

Gly

Gly

Val

20

Val

Met

Lys

Glu

Asp

Gln

Asn

Ser

Leu

Thr

85

Pro Lys

Thr Cys

Phe Ser

Ser Lys

55

Arg Tyr

70

Lys Lys

cao

Lys

Arg

Glu

40

Glu

Glu

Lys

Bl

Pro

Glu

25

Phe

Lys

Lys

Phe

51328

Arg

10

Glu

Ser

Gly

Glu

Lys

90

Gly

His

Lys

Lys

Met

75

Asp

107

Lys

Lys

Lys

Phe

60

Lys

Pro

Met

Lys

Cys

45

Glu

Asn

Asn

Ser

Lys

30

Ser

Asp

Tyr

Ala

Ser

15

His

Glu

Met

Val

Pro

95

Tyr

Pro

Arg

Ala

Pro

80

Lys

143/185



51328

144/185

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Tle Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

Glu Lys Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala

145 150 155 160

Ala Tyr Arg Ala Lys Gly Lys Val Asp Ala Gly Lys Lys Val Val Ala

165 170 175

Lys Ala Glu Lys Ser Lys Lys Lys Lys Glu Glu Glu Glu Asp Glu Asp

180 185 190

Glu Asp Glu Glu Asp Glu Asp Asp Glu Glu Glu Glu Glu Glu Glu Glu

195 200 205

Glu Asp Asp Asp Asp Asp Glu

210 215

108



<210>
<211>
<212>

<213>

<220>

<221>

<222>

<223>

<400>

Met Gly

Ala Phe

Asp Ala

Trp Lys

50

Lys Ala

65

95

213

PRT

Chlamydotis macqueenii

misc_ feature
(1)..(213)

Protein nhém

Lys Gly Asp

Phe Val Gln

20

Ser Val Asn

35

Thr Met Ser

Asp Lys Leu

di déng

Pro

Thr

Phe

Ser

Arg

70

Lys

Cys

Ser

Lys

55

Tyr

cao

Lys

Arg

Glu

40

Glu

Glu

B1,

Pro

Phe

Lys

Lys

51328

mbt

Arg

10

Glu

Ser

Gly

Glu

Gly

His

Lys

Lys

Met

75

109

Lys

Lys

Lys

Phe

60

Lys

Met

Lys

Cys

45

Glu

Asn T

Ser

Lys

30

Ser

Asp

Ser

15

His

Glu

Met

Val

Tyr

Pro

Arg

Ala

Pro

80

145/185



51328

146/185

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Ile Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

Glu Lys Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala

145 150 155 160

Ala Tyr Arg Ala Lys Gly Lys Val Asp Ala Gly Lys Lys Val Val Ala

165 170 175

Lys Ala Glu Lys Ser Lys Lys Lys Lys Glu Glu Glu Glu Asp Glu Asp

180 185 190

Glu Asp Glu Glu Asp Glu Glu Asp Glu Glu Glu Glu Glu Glu Glu Asp

195 200 205

110



Glu Asp Asp Asp Asp

210

<210>

<211>

<212>

<220>

<221>

<222>

<400>

PRT

Tyto alba

misc feature
(1)..(209)

Protein nhém

96

Met Gly Lys Gly Asp

Ala Phe

5

Phe Val Gln

20

Asp Ala

Trp Lys

50

Ser

35

Thr

Val Asn

Met Ser

di déng

Pro

Thr

Phe

Ser

Lys

Cys

Ser

Lys

cao

Lys

Arg

Glu

40

Glu

B1,

Pro

Glu

25

Phe

Lys

51328

ndt

Arg

10

Glu

Ser

Gly

phan

Gly

His

Lys

Lys

111

Lys

Lys

Lys

Phe

60

Met

Lys

Cys

45

Glu

Ser

Lys

30

Ser

Asp

Ser Tyr

15

His Pro

Glu Arg

Met Ala

147/185



Lys

65

Pro

Arg

Ile

Leu

Glu

145

Ala

Lys

Ala

Lys

Pro

Lys

Gly

130

Lys

Tyr

Ala

Asp

Gly

Pro

Gly

115

Glu

Lys

Arg

Glu

Lys

Glu

Ser

100

Glu

Met

Ala

Ala

Lys

180

Leu

Thr

85

Ala

His

Trp

Ala

Lys

165

Ser

Arg Tyr

70

Lys Lys

Phe Phe

Pro Gly

Asn Asn

135

Lys Leu

150

Gly Lys

Lys Lys

Glu

Lys

Leu

Leu

120

Thr

Lys

Val

Lys

Lys

Phe

Phe

105

Ser

Ala

Glu

Asp

Lys

185

51328

Glu

Lys

90

Cys

Ile

Ala

Lys

Ala

170

Glu

Met

75

Asp E

Ser

Gly

Asp

Tyr

155

Gly

Glu

112

Lys

Glu

Asp

Asp

140

Glu

Lys

Glu

Asn

Asn

Phe

Val

125

Lys

Lys

Lys

Tyr

Ala

Arg

110

Ala

Gln

Asp

val

ASpP

190

Val

Pro

95

Pro

Lys

Pro

Ile

val

175

Pro

80

Lys

Lys

Lys

Tyr

Ala

160

Ala

Asp

148/185



51328

Glu Asp Glu Glu Asp Glu Asp Asp Glu Glu Glu Glu Glu Glu Glu Asp

Glu

<210>

<211>

<212>

<213>

<220>

<221>

222>

<223>

<400>

195 200

97
209
PRT

Podiceps cristatus

misc feature
(1)..(209)

Protein nhém di déng cao

97

Met Gly Lys Gly Asp Pro Lys Lys

1

5

Ala Phe Phe Val Gln Thr Cys Arg

20

Asp Ala Ser Val Asn Phe Ser Glu

205

B1, moét phan

Pro Arg Gly Lys Met Ser Ser Tyr

10 15

Glu Glu His Lys Lys Lys His Pro

25 30

Phe Ser Lys Lys Cys Ser Glu Arg

113

149/185



51328 150/185

35 40 45

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

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys
95

85 90

Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

105

Arg Pro Pro Ser

100

110

Ile Lys Gly Glu His Pro Gly Leu Ser Tle Gly Asp Val Ala Lys Lys
115 120 125

Thr Ala Ala Asp Asp Lys Gln Pro Tyr

Gly Glu Met Trp Asn Asn
140

135

Leu

130

Glu Lys Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala
150 155 160

Ala Tyr Arg Ala Lys Gly Lys vVal Asp Ala Gly Lys Lys Val Val Ala

114



51328

151/185

165 170 175

Lys Ala Glu Lys Ser Lys Lys Lys Lys Glu Glu Glu Glu Asp Glu Asp

180 185 190

Glu Asp Glu Glu Asp Glu Asp Glu Glu Glu Glu Glu Glu Glu Asp Glu

195 200 205
Asp
<210> 98
<211> 206
<212> PRT

<213> Chaetura pelagic

<220>
<221> misc_ feature
<222> (1)..(206)

<223> Protein nhém di déng cao Bl, mot phan

<400> 98

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

1 5 10 15

115



51328

152/185

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu Arg

35 40 45

Trp Lys Thr Met Ser Ser Lys Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 . 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Tle Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

TLeu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

116



Glu Lys

145

Ala Tyr

Lys Ala

Glu Asp

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

1

Lys

Arg

Glu

Glu

195

99
206

PRT

Ala

Ala

Lys

180

Glu

Ala

Lys

165

Ser

Asp

Lys Leu

150

Gly Lys

Lys Lys

Glu Asp

Tauraco erythrolphus

misc feature

(1)..(206)

51328

Lys Glu Lys Tyr Glu

155

Val Asp Ala Gly Lys

170

Lys Lys Glu Glu Glu

185

Asp Glu Glu Glu Glu

200

Protein nhém di déng cao Bl, mdt phén

99

5

10

117

Lys Asp Ile Ala

160

Lys Val Val Ala

175

Glu Asp Glu Asp

190

Glu Glu

205 .

15

153/185



51328

154/185

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu Arg

35 40 45

Trp Lys Thr Met Ser Ser Lys Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Ile Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

118



Glu Lys

145

Ala Tyr

Lys Ala

Glu Glu

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

1

Lys

Arg

Glu

Glu

195

100
203

PRT

Ala Ala

Ala Lys

165

Lys Ser

180

Glu Asp

Lys Leu

150

Gly Lys

Lys Lys

Glu Asp

Phaethon lepturus

misc feature

(1) .

. (203)

Lys

Val

Lys

Asp

200

51328

Glu Lys

Asp Ala

170

Lys Glu

185

Glu Glu

Tyr Glu

155

Gly Lys

Glu Glu

Glu Glu

Protein nhém di déng cao Bl, mdt phén

100

5

10

119

Lys

Lys

Glu

Glu

205

Asp

Val

Asp

190

Glu

Ile Ala

160

Val Ala

175

Glu Asp

15

155/185



51328

156/185

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu Arg

35 40 45

Trp Lys Thr Met Ser Ser Lys Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Ile Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

120



Glu Lys

145

Ala Tyr

Lys Ala

Glu Asp

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Se

51328

Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile

150 155

Arg Ala Lys Gly Lys Val Asp Ala Gly Lys Lys Val Val

165 170

Glu Lys Ser Lys Lys Lys Lys Glu Glu Glu Glu Asp Glu

180 185

Glu Glu Asp Glu Asp Asp Glu Glu Glu
195 200
101
201
PRT

Pterocles gutturalis

misc feature
(1)..(201)

Protein nhém di déng cao Bl, mdt phan

101

121

190

Rla

160

Ala

Asp

r Tyr

157/185



51328 158/185

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu Arg

35 40 45

Trp Lys Thr Met Ser Ser Lys Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

TIle Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

122



130

Glu Lys

145

Ala Tyr

Lys Ala

Glu Asp

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Lys Ala Ala

Arg Ala Lys

165

Glu Lys Ser

180

Glu Glu Asp

195

102
200

PRT

135

Lys Leu

150

Gly Lys

Lys Lys

Glu Asp

Gavia stellata

misc feature

(1)..(200)

51328

Lys Glu Lys Tyr

155

Val Asp Ala Thr

170

Lys Lys Glu Glu

185

Asp Glu

200

140

Glu Lys Asp Ile Ala

160

Lys Lys Val Val Ala

175

Glu Glu Asp Glu Asp

190

Protein nhém di déng cao Bl, mdt phan

102

123

159/185



51328

160/185

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

1 5 10 15

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu Arg

35 40 45

Trp Lys Thr Met Ser Ser Lys Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Leu Arg Tyr Glu Lys Glu Met Lys Asn Tyr Val Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Phe Arg Pro Lys

100 105 110

Tle Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

124



Leu Gly

130

Glu Lys

145

Ala Tyr

Lys Ala

Glu Asp

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

Glu Met Trp Asn

Lys Ala Ala Lys

150

Arg Ala Lys Gly

165

Glu Lys Ser Lys

180

Glu Glu Asp Glu

195

103
176

PRT

Asn

135

Leu

Lys

Lys

Asp

Thr Ala

Lys Glu

Val Asp

Lys Lys

185

Glu

200

Nannospalax ehrenbergi

misc feature

(1)..(176)

Protein nhém di ddng cao

103

51328

Ala Asp Asp Lys Gln

140

Lys Tyr Glu Lys Asp

155

Ala Gly Lys Lys Val

170

Glu Glu Glu Glu Asp

125

190

Pro

Ile

Val

175

Glu

Tyr

Ala

160

Ala

Asp

161/185



51328 162/185

Met Gly Lys Gly Asp Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

Ala Phe Phe Val Gln Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

20 25 30

Asp Ala Ser Val Asn Phe Ser Glu Phe Ser Lys Lys Cys Ser Glu ARrg

35 40 45

Trp Lys Thr Met Ser Ala Glu Glu Lys Gly Lys Phe Glu Asp Met Ala

50 55 60

Lys Ala Asp Lys Ala Arg Tyr Glu Arg Glu Met Lys Thr Tyr Ile Pro

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Tyr Arg Pro Lys

100 105 110

TIle Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

126



Leu Gly

130

Glu Lys

145

Ala Tyr

<210>
<211>
<212>

<213>

<220>
<221>
222>

<223>

<400>

Glu Met Trp Asn Asn Thr Ala Ala Asp ASp Lys Gln Pro Tyr

135

51328

140

Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala

150

155

160

Arg Ala Lys Gly Lys Pro Asp Ala Ala Lys Lys Gly Val Val

165

104

176

PRT

Gekko japonicas

misc feature
(1)..(176)

Protein nhém

104

Met Gly Lys Gly Asp

1

5

Ala Phe Phe Val Gln

20

di déng cao Bl

Pro Lys Lys Pro Arg Gly Lys Met Ser Ser Tyr

Thr Cys Arg Glu Glu His Lys Lys Lys His Pro

25

170

10

127

30

175

15

163/185



Asp

Trp

Lys

65

Pro

Arg

Ile

Leu

Glu

145

Ala

Lys

50

Ala

Lys

Pro

Lys

Gly

130

Lys

Ser

35

Thr

Asp

Gly

Pro

Gly

115

Glu

Lys

Val

Met

Lys

Glu

Ser

100

Glu

Met

Ala

Asn

Ser

Ala

Thr

85

Ala

His

Trp

Ala

Phe

Ala

Arg

70

Lys

Phe

Pro

Asn

Lys

150

Ser

Lys

55

Tyr

Lys

Phe

Gly

Asn

135

Leu

Glu

40

Glu

Glu

Lys

Leu

Leu

120

Thr

Lys

Phe

Lys

Arg

Phe

Ser

Ala

Glu

51328

Ser

Gly

Glu

Glu

90

Cys

Ile

Ala

Lys

Lys

Lys

Met

75

Asp

Ser

Gly

Asp

Tyr

155

128

Lys

Phe

60

Lys

Pro

Glu

Asp

Asp

140

Glu

Cys

45

Glu

Thr

Asn

Tyr

Val

125

Lys

Lys

Ser

Asp

Tyr

Ala

Arg

110

Ala

Gln

Asp

Glu

Met

Ile

Pro

95

Pro

Lys

Pro

Ile

Arg

Ala

Pro

80

Lys

Lys

Lys

Tyr

Ala

160

164/185



51328

Ala Tyr Arg Ala Lys Gly Lys Pro Asp Ala Ala Lys Lys Gly Val Val

<210>
<211>
<212>

<213>

<400>

Met Gly

1

Ala Phe

Asp Ala

Trp Lys

PRT

165

Tupaia chinensis

misc feature

(1) .

(175)

Protein nhém di déng

105

Lys

Phe

Ser

35

Thr

Gly Asp

Val Gln

20

Val Asn

Met Ser

Pro

Thr

Phe

Ala

Lys

Cys

Ser

Lys

cao

Lys

Arg

40

Bl

Pro

Glu

25

Phe

Lys

170

Arg Gly Lys

10

Glu His Lys

Ser Lys Lys

Gly Lys Phe Glu

129

Met

Lys

Cys

45

Ser

Lys

30

Ser

Asp

175

Ser Tyr

15

His Pro

Glu Arg

Met Ala

165/185



51328 166/185

50 55 60

Lys Ala Asp Lys Ala His Tyr Glu Arg Glu Met Lys Thr Phe Ile Pro

65 70 75 80

Pro Lys Gly Glu Thr Lys Lys Lys Phe Lys Asp Pro Asn Ala Pro Lys

85 90 95

Arg Pro Pro Ser Ala Phe Phe Leu Phe Cys Ser Glu Tyr Arg Pro Lys

100 105 110

Ile Lys Gly Glu His Pro Gly Leu Ser Ile Gly Asp Val Ala Lys Lys

115 120 125

Leu Gly Glu Met Trp Asn Asn Thr Ala Ala Asp Asp Lys Gln Pro Tyr

130 135 140

Glu Lys Lys Ala Ala Lys Leu Lys Glu Lys Tyr Glu Lys Asp Ile Ala

145 150 155 160

Ala Tyr Arg Ala Lys Gly Lys Pro Asp Ala Ser Lys Lys Gly Val

165 170 175

<210> 106

130



<211>
<212>

<213>

<220>

<221>

<222>

<223>

<400>

Met Asn

Ser Pro

Val Val

Lys Met

50

Phe Leu

65

51328

272
PRT

Gallus gallus

misc feature
(1)..(272)

CD154 ctia ga (Gallus gallus)

106

Glu Ala Tyr Ser Pro Ala Ala Pro Arg Ft

Ser Thr Met Lys Met Phe Met Cys Phe

20 25

Gln Thr Ile Gly Thr Val Leu Phe Cys

35 40

Asp Lys Met Glu Glu Val Leu Ser Leu

55

Arg Lys Val Gln Lys Cys Gln Thr Gly

70 75

131

Leu

Leu

Asn

60

Glu

Met

Ser

Tyr

45

Glu

Asp

Gly

vVal

30

Leu

Asp T

Gln

Ser

15

Phe

His

Lys

Thr

Met

Met

Ile

Ser

80

167/185



Thr

Cys

Arg

Ala

Ser

145

Pro

Lys

Ala

Leu

Lys

Gly

Glu

130

Asn

Thr

Ala

Ala

Leu

Asp

His

115

Glu

Thr

Ser

Gly

Ala

195

Asp

Arg

100

Glu

Lys

Thr

Ser

Leu

180

Ser

Cys

85

Thr

His

Arg

Val

Leu

165

Tyr

Ala

Glu

Ala

Pro

Gln

Arg

150

Ile

Tyr

Pro

Lys

Ser

His

Pro

135

Val

Ser

Ile

Phe

Val

Glu

Leu

120

Ile

Leu

Tyr

Tyr

Thr

200

Leu

Glu

105

Lys

Ala

Lys

His

Ser

185

Leu

51328

Lys

90

Leu

Ser

Thr

Trp

Glu

170

Gln

Tyr

Gly

Pro

Arg

His

Met

155

Gly

Val

Ile

132

Phe

Lys

Asn

Leu

140

Thr

Ser

Tyr

Gln

Phe

Glu

125

Ala

Thr

Leu

Phe

Leu

205

Asp

Glu

110

Thr

Gly

Ser

Lys

Cys

190

Tyr

Leu

95

Met

Ser

Val

Tyr

Val

175

Thr

Leu

Gln

His

Val

Ala

160

Glu

Lys

Pro

168/185



Met Glu Glu Asp Arg Leu Leu Met Lys

210

215

Ser Thr Ala Leu Cys Glu Leu Gln Ser

225

230

Glu Leu Arg Gln Gly Asp Met Val Phe

Ala Val

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

245

Asn Val Asn Pro Gly Asn Thr

260 265

107
261
PRT

Homo sapiens

misc feature
(1)..(261)

CD154 cua ngudi Homo sapiens

107

51328

Gly Leu Asp Thr

Ile Arg Glu Gly

235

Val Asn Val Thr

250

Tyr Phe Gly Met

Met Ile Glu Thr Tyr Asn Gln Thr Ser Pro Arg

1

5

10

133

His Ser

Gly Val

Asp Ser

255

Phe Lys

270

15

Thr

Phe

240

Thr

Leu

Ser Ala Ala Thr Gly

169/185



51328 170/185

T,eu Pro Ile Ser Met Lys Ile Phe Met Tyr Leu Leu Thr Val Phe Leu

20 25 30

Ile Thr Gln Met Ile Gly Ser Ala Leu Phe Ala Val Tyr Leu His Arg

35 40 45

Arg Leu Asp Lys Ile Glu Asp Glu Arg Asn Leu His Glu Asp Phe Val

50 55 60

Phe Met Lys Thr Ile Gln Arg Cys Asn Thr Gly Glu Arg Ser Leu Ser

65 : 70 75 80

Leu Leu Asn Cys Glu Glu Ile Lys Ser Gln Phe Glu Gly Phe Val Lys

85 90 95

Asp Ile Met Leu Asn Lys Glu Glu Thr Lys Lys Glu Asn Ser Phe Glu

100 105 110

Met Gln Lys Gly Asp Gln Asn Pro Gln Ile Ala Ala His Val TIle Ser

115 120 125

Glu Ala Ser Ser Lys Thr Thr Ser Val Leu Gln Trp Ala Glu Lys Gly

130 135 140

134



51328

171/185

Tyr Tyr Thr Met Ser Asn Asn Leu Val Thr Leu Glu Asn Gly Lys Gln

145 150 155 160

Leu Thr Val Lys Arg Gln Gly Leu Tyr Tyr Ile Tyr Ala Gln Val Thr

165 170 175

Phe Cys Ser Asn Arg Glu Ala Ser Ser Gln Ala Pro Phe Ile Ala Ser

180 185 190

Leu Cys Leu Lys Ser Pro Gly Arg Phe Glu Arg Ile Leu Leu Arg Ala

195 200 205

Ala Asn Thr His Ser Ser Ala Lys Pro Cys Gly Gln Gln Ser Ile His

210 215 220

TLeu Gly Gly Val Phe Glu Leu Gln Pro Gly Ala Ser Val Phe Val Asn

225 230 235 240

Val Thr Asp Pro Ser Gln Val Ser His Gly Thr Gly Phe Thr Ser Phe

245 250 255

Gly Leu Leu Lys Leu

260

135



<210>

<211>

<212>

<213>

<220>

<221>

222>

<223>

<400>

51328

108
11
PRT

Homo sapiens

misc feature
(1)..(11)

Mot phdn CD154 cla ngudi Homo sapiens

108

Trp Ala Glu Lys Gly Tyr Tyr Thr Met Ser Cys

1

<210>
<211>
<212>

<213>

<221>

<222>

<223>

<400>

5 10

109
11
PRT

Gallus gallus

misc feature
(1) ..(11)

Peptit CD154 cua ga Gallus gallus

109

Trp Met Thr Thr Ser Tyr Ala Pro Thr Ser Ser

136

172/185



<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

51328

110
10
PRT

Anas sp.

misc_ feature
(1)..(10)

Peptit CD154 cua vit (Anas sp.)

110

Trp Asn Lys Thr Ser Tyr Ala Pro Met Asn

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

5 10

111
10
PRT

Mus sp.

misc feature
(1) ..(10)
Peptit CD154 cua chudt (Mus p.)

111

137

173/185



51328

Trp Ala Lys Lys Gly Tyr Tyr Thr Met Lys

1

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

5 10

112
10
PRT

Bos taurus

misc feature
(1)..(10)

Peptit CD154 cua bo (Bos taurus)

112

Trp Ala Pro Lys Gly Tyr Tyr Thr Leu Ser

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5 10

113
139
PRT

Trinh ty nhdn tao

Téng hop: Chudi ning, trinh tu dan dau

-FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4

113

138

174/185



51328 175/185

Met Ala Val Leu Ala Leu Leu Leu Cys Leu Val Ala Phe Pro Ser Cys

Thr Leu Ser Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala

20 25 30

Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu

35 40 45

Thr Thr Tyr Asp Ile Asn Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu

50 55 60

Glu Trp Leu Gly Ile Ile Trp Thr Gly Gly Gly Thr Asn Tyr Asn Ser

65 70 75 80

Ala Phe Met Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys Ser Gln

85 90 95

Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr

100 105 110

Tyr Cys Val Arg Asp Arg Gly Tyr Tyr Val Tyr Tyr Ser Met Asp Tyr

115 120 125

139



51328

Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser

130

<210>
<211>
<212>

<213>

<220>

<223>

<400>

135

114
127
PRT

Trinh ty nhén tao

Téng hop: chudi nhe, trinh tu dan dau

—FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4

114

Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu

1

5 10

Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr

20 25

Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys

35 40

Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys

50

55

140

Leu

Thr

Arg

Pro

60

Leu

Ser

Ala

45

Asp

Cys

Ser

30

Ser

Gly

Phe

15

Leu

Gln

Thr

Gln

Ser

Asp

Val

176/185



Lys Leu

65

Arg Phe

Asn Leu

Met Phe

<210>
<211>

<212>

<220>

<223>

<400>

Met Thr

1

Ser Val

Leu

Ser

Glu

Pro

115

115

264

PRT

Ile

Gly

Gln

100

Trp

Trinh tu

Téng

115

Gln

Thr

hop:

Cys

Ser

85

Glu

Thr

51328

Tyr Thr Ser Arg Leu His Ser Gly Val

70

75

Gly Ser Gly Thr Asp Tyr Ser Leu Thr

90

Asp Ile Ala Thr Tyr Phe Cys Gln Gln

105 110

Phe Gly Gly Gly Thr Lys Leu Glu Ile

120

nhan tao

axit amin

125

Pro Ser

Ile Ser

95

Gly Asn

Lys

Gln Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val

5

10

15

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

25 30

141

177/185



Tyr

Ser

Gly

65

Ala

Gly

Glu

Ser

Tyr

145

Gln

Tyr

50

Thr

Asp

Gly

Val

Val

130

Ile

Gln

35

Arg

Asp

Tyr

Thr

Gln

115

Arg

Tyr

Lys

Tyr

Phe

Phe

Lys

100

Leu

Ile

Trp

Pro

Ser

Thr

Cys

85

Leu

Gln

Ser

Val

Gly

Gly

Leu

70

Gln

Glu

Gln

Cys

LyS

150

Gln

Val

55

Thr

Gln

Ile

Ser

Lys

135

Gln

Ser

40

Pro

Ile

Tyr

Lys

Gly

120

Ala

Arg

Pro

Asp

Ser

Ser

Gly

105

Ala

Ser

Pro

51328

Lys

Arg

Asn

Ser

90

Gly

Glu

Gly

Gly

Ala

Phe

Val

75

Tyr

Ser

Leu

Tyr

Gln

155

142

Leu

Thr

60

Gln

Pro

Ser

Val

Thr

140

Gly

Ile

45

Gly

Ser

Leu

Arg

Lys

125

Phe

Leu

Tyr

Ser

Glu

Thr

Ser

110

Pro

Thr

Glu

Ser

Gly

Asp

Phe

95

Ser

Gly

Asn

Trp

Ala

Ser

Leu

80

Gly

Leu

Thr

Tyr

Ile

160
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Gly Trp

Lys Gly

Met Gln

Ala Arg

210

Thr Thr

225

Ser Gly

Tyr Asp

<210>

<211>

Ile

Lys

Leu

195

Arg

Leu

Gln

Val

116

10

Tyr

Ala

180

Ser

Gly

Thr

Ala

Pro

260

Pro

165

Thr

Ser

Thr

Val

Gly

245

Asp

Gly

Leu

Leu

Gly

Ser

230

Gln

Tyr

Asn

Thr

Thr

Thr

215

Ser

His

Ala

Val

Val

Ser

200

Val

Ala

His

Ser

Asn

Asp

185

Glu

Val

Lys

His

51328

Thr

170

Lys

Asp

Phe

Thr

His

250

Lys

Ser

Ser

Asp

Thr

235

His

143

Tyr

Ser

Ala

Tyr

220

Pro

His

Asn

Ser

Val

205

Trp

Pro

Gly

Glu

Thr

190

Tyr

Gly

Ser

Ala

Lys

175

Ala

Phe

His

Val

Tyr

255

Phe

Tyr

Gly

Thr

240
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<212>

<213>

<220>

<223>

<400>

51328

PRT

Trinh ty nhén tao

T3ng hop: CDR1 chudi ning

116

Gly Phe Ser Leu Thr Thr Tyr Asp Ile Asn

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ile Ile Trp Thr Gly Gly Gly Thr Asn Tyr Asn Ser Ala Phe Met Ser

1

<210>

<211>

<212>

<213>

<220>

5 10

117
16
PRT

Trinh tu nhén tao

Tdng hop: CDR2 chudi nidng

117

5 10

118
12
PRT

Trinh tu nhén tao

144

180/185



51328

<223> Téng: CDR3 chudi ning

<400> 118

Asp Arg Gly Tyr Tyr Val Tyr Tyr Ser Met Asp Tyr

1 5 10
<210> 119
<211> 11
<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Tdng hop: CDRL chudi nhe

<400> 119

Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn

1 5 10
<210> 120

<211> 7

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop: CDR2 chudi nhe

<400> 120

145
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51328

Tyr Thr Ser Arg Leu His Ser

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5

121
9
PRT

Trinh ty nhé&n tao

Téng hop: CDR3 chudi nhe

121

Gln Gln Gly Asn Met Phe Pro Trp Thr

1

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5

122
5
PRT

Trinh ty nhé&n tao

Téng hop: VH, CDR1

122

Asn Tyr Tyr Ile Tyr

1

5

146
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51328

<210> 123
<211> 17
<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Tbéng hop: VH, CDR2

<400> 123

Trp Ile Tyr Pro Gly Asn Val Asn Thr Lys Tyr Asn Glu Lys Phe Lys

1 5 10 15
Gly

<210> 124

<211> 11

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Téng hop: VH, CDR3

<400> 124

Arg Gly Thr Gly Thr Val Val Phe Asp Tyr Trp

1 5 10

147
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51328

<210> 125
<211> 11
<212> PRT

<213> Trinh tuy nhan tao

<220>

<223> Téng hop: VL, CDR1

<400> 125

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala

1 5 10
<210> 126

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Tbéng hop: VL, CDR2

<400> 126

Ser Ala Ser Tyr Arg Tyr Ser

1 5
<210> 127

<211> 9

<212> PRT

<213> Trinh ty nhan tao

148
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51328

<220>

<223> Tbéng hop: VL, CDR3

<400> 127

Gln Gln Tyr Ser Ser Tyr Pro Leu Thr

1 5
<210> 128

<211> 21

<212> ADN

<213> Trinh tuy nhdn tao

<220>

<223> Téng hop: AOXSeqF

<400> 128

gactggttcc aattgacaag c

<210> 129
<211> 21
<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Téng hop: AOXSegR

<400> 129

gcaaatggca ttctgacatc c

149

21

21
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