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(57) Sang ché d& cap dén ché phAm vacxin virut giy dich tiéu chay cap & lon chira
protein ciia virut giy dich tiéu chay cip & lon c6 trinh t axit amin thé hién béi SEQ ID
NO:5, ché phim thitc &n chin nudi d& phong ngira hodc diéu tri dich tiéu chay cip & lon
chtra protein ctia virut gy dich tiéu chay cdp & lon, vecto dé biéu hién protein cta virut
gay dich tiéu chay cip & lon, thé bién nap dugc bién nap vecto, va phuong phap san Xuét

protein clia virut gy dich tiéu chay cap & lon.
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Linh vire ky thuat dwoc dé cip

Sang ché @& cap dén ché pham vacxin virut gy dich tidu chay cép & lon chira
protein S1 cta virut gay dich tiéu chay cip & lon c6 trinh tu axit amin thé hién béi SEQ

ID NO: 5 1am hoat chét, va tuong tu.
Tinh trang k§ thuat ciia sing ché

Dich tiéu chay cip & lon (porcine epidemic diarrhea - PED) 14 bénh duong rudt
& lon gy tir vong va rat dé lay lan, dic trung béi tiéu chay cAp, non mira va mét nudc,
vagayraty & chét cao & lon con so sinh. Bénh nay dugc bdo céo lan d4u tién & Anh
vao nam 1971, va da 1ay lan nhanh chong khép chau Au, va duge cho 14 d4 14y lan sang
luc dia chiu A vao nhitng ndm 1980. Virut twong tu virut corona ban dau dugce chi dinh

la CV777 da dugce xac dinh 1a tic nhan gdy bénh & Bi vao nam 1978.

Pé ngan ngira bénh PED nay, dang xut hién nhu cau phét trién mét loai vacxin
tiéu don vi nhu 13 chién lwoc an toan hon, kinh té€ hon, va téc dong nhanh hon khi bénh
khéi phét. Vacxin tiéu don vi duoc st dung 1am protein khang nguyén ctia vacxin bing
cach san xuit hang loat protein cdu triic hodc phi cu tric véi tinh khdng nguyén da biét,

cAu thanh vi sinh vat gdy bénh, & vi sinh v4t tai t6 hop (E. coli hodc hé biéu hién khéc).

G Han Qudc, vacxin PED séng giam doc luc thuong dugce st dung, nhung van
dé 16n nhét cua vacxin nay 13, mic du dugc lam giam doc luc nhung virut van séng, vi
vay ching phuc hdi doc tinh va trd thanh mam bénh, va do d6, c6 thé c6 van dé vé do
an toan. Ngoai ra, trong qua trinh phat trién vacxin, di véi qud trinh lam giam doc Iy,
cAn mot thoi gian tuong dbi dai dé nudi ciy cip hai 100 lan trén t& bao dong vat, do d6
khé c6 thé dap tmg nhanh véi cac loai virut c6 tbe do dot bién cao va chi phi cho viée

phat trién vacxin ciing trong d6i cao vi sir dung phuong phap nudi cdy té bao dong vat.

Trong khi d6, cac loai vacxin d& phong ngira bénh nay thudmg duge san xuit
bing cach sir dung té bao dong vat, thay vi vi khudn do qua trinh gip cudn ca protein
hodc glycosyl hoa. Tuy nhién, do phwong phép san xuét vacxin str dung té bao dong vat
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can chi phi l6n dé mo rong co s vat chét dé san xuét hang loat, nén viéc san Xuat vacxin
khong dé dang, va hau hét vacxin déu dit tién. Ngoai ra, vacxin virut bat hoat duroc san
xuét bang cach st dung té bao dong vat khong chi khé bao quan, ma con c6 nhuoc diém
13 rht d2 bi nhidm virut c6 thé 1ay nhiém cho dong vat. Tuy nhién, khong gidng nhu té
bao dong vat, vi t& bao thuc vat c6 kha ning bi nhiém virut c6 thé 1ay nhiém cho dong
vat rét thé'tp, nén c6 thé duoc san Xuét hang loat bt i ltic ndo mién 13 khu virc nudi céy
duge bao dam, va dugc bao quan lau dai trong co thé thuc vat, ngudi ta mong doi rﬁmg

c6 thé san xuat vacxin 6n dinh va ré tién.
Ban chat ky thuit cia sang che

Séang ché dugc tao ra d8 giai quyét cac vAn dé néu trén, va hudng dén viéc tao ra
protein virut PED tai t6 hop ma khong chi cho phép dugce san xut hiéu qua bang cach
st dung thuc vat, ma con thé hién kha ning sinh mién dich va kha ning trung hoa virut

cao, ché pham vacxin chira protein nay, va phuong phap diéu ché protein nay.

Tuy nhién, cac vAn d& k¥ thuét can giai quyét trong sang ché khong chi gii han
& cac van dé duoc md ta & trén, va ca cac vAn dé khac khong duge mo ta & day s& dugc
nhitng ngudi ¢6 hidu biét trung binh trong linh vuc nay hidu diy du tir phan mo ta sau
day.

Séang ché d& xuét ché phim vacxin virut PED, chira protein virut PED c¢6 trinh
tu axit amin thé hién bai SEQ ID NO: 5 lam hoat chit. Protein virut PED nay ciing ¢6
thé bao gdm trinh tur trong duong vé chirc ning cua trinh t axit amin thé hién béi SEQ
ID NO: 5 trong pham vi cua sang ché, va trinh tu twong dwong vé chitc ning nay dugc
dimg d& chi polypeptit cé d6 twong ddng trinh tu it nhit 60% tr& 1én, tot hon 1a 70% trd
1én, t6t hon nita 14 80% trd 1én, va t&t nhat 1a 90% trd 1én voi trinh tu axit amin nhu 1am
két qua ctia thém, thay thé hoic loai bd axit amin, va thé hién hoat tinh vé co ban gidng
nhu trinh tu axit amin thé hién bai SEQ ID NO: 5, va mién 13 no 12 trinh tu axit amin
cta protein virut PED ma c6 thé duoc san xuit 6n dinh b?mg cach st dung co thé thuc

vat, nhung sang ché khong bi gi6i han & do.

Ngoai ra, sang ché dé xuét thuc phdm & phong nglra hodc diéu tri bénh PED, c6

chua protein virut PED lam hoat chat.
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Ngoai ra, sang ché dé xuit phuong phap phong ngira hodc diéu tri bénh PED
bing cach dung protein virut PED cho c4 thé.

Ngoai ra, sang ché @ xuét viéc sir dung protein virut PED dé phong nglra hodc

diéu tri bénh PED.

Ngoai ra, sang ché dé xuat viéc sir dung protein virut PED dé diéu ché vacxin

hodc thudc PED.

Ngoai ra, sang ché d& xudt vecto dé biéu hién protein virut PED, chua
polynucleotit m& héa trinh tu axit amin thé hién boéi SEQ ID NO: 5. Tt hon 14,
polynucleotit nay 1a trinh tur polynucleotit thé hién bai SEQ ID NO: 1.

Theo mdt phuong 4n cua sang ché, trong vecto, gen ving khoi dong va
polynucleotit mi héa trinh tr axit amin thé hién bdi SEQ ID NO: 5 ¢6 thé thuc hién lién
két tuan tu duoc.

Theo phurong 4n khac ctia sang cheé, vecto c6 the ¢d cau trac duoc the hién trong

FIG. 1, nhung sang ché khong bi gidi han & do.

Theo phuong an khéc nfta cua sang ché, vecto c6 thé con chira gen ma hda mot
hodc nhiéu peptit dwoc chon tir nhém bao gdm peptit tin hiéu lu¢i ndi chét (endoplasmic
reticulum - ER), manh Fc va protein gén két chaperon (chaperone binding protein - BiP),

nhung sang ché khong bi gi6i han & do.

Theo phuong an khéc nita cua sang ché, peptit tin hiéu ER ¢6 thé 13 peptit dugc
chon tir nhém bao gdm céc trinh tu peptit thé hién boi KDEL, HDEL, SEKDEL,
KHEDL, KEEL, va SEHEDL, nhung sang ché khong bi gidi han & do.

Theo phuong an khéc nita cta sang ché, ving khoi dong c6 thé 1a ving khai
dong 35S c6 ngudn gde tlr virut kham sup lo, ving khéi dong ARN 19S ¢6 ngudn gbc
tir virut kham stp lo, ving khéi dong protein actin & thuc vat, ving khoi dong protein
ubiquitin, vimg khéi ddng virut cu bao (cytomegalovirus - CMV), vung khoi dong virut
simian 40 (simian virus 40 - SV40), ving khoi dong virut hop bao hé hép (respiratory
syncytial virus - RSV), ving khéi dong nhan t6 kéo dai 1 alpha (elongation factor-1
alpha - EF-1a), ving khéi dong pEMU, ving khoi dong MAS, viung khoi dong histon,
hodc ving khéi dong Clp, nhung séng ché khong bi giéi han & d6.
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Theo phuong an khic nita cua sang ché, vecto biéu hién tai t5 hop c6 thé con
bao gdém polynucleotit ma hoa protein gén két chaperon, gen mi hoa peptit His-Asp-

Glu-Leu (HDEL), va gen ma héa manh Fc globulin mién dich mién dich & lon.
Ngoai ra, sang ché @ xudt thé bién nap duoc bién nap vecto.

Theo mot phuong 4n cta sang ché, t5t hon 14 thé bién nap 14 vi sinh vat nhu E.
coli, Bacillus, Salmonella hodc ndm men, t& bao con tring, té bao dong vat bao gém té
bao nguoi, dong vat nhu chudt nha, chudt cbng, cho, khi, lon, ngua hodc bo,
Agrobacterium tumefaciens, hodc thuc vat, va tdt hon nira 14 cay luong thyc nhu lua gao,
lta mi, lta mach, ngd, d4u, khoai tay, dau do, yén mach hoac lua mién; cdy rau nhu
Arabidopsis, cai thao, cti cai, 6t d6, du tay, ca chua, dua hau, dua chudt, bap céi, dua
tdy, bi d6, hanh 14, hanh tiy, hodc ca rdt; cAy trong dic sin nhu nhén sdm, thudc 14, bong,
vimng, mia, ¢l cai duong, tia t6, ddu phong hodc hat cai; cdy &n qua nhu cy tdo, cay 1€,
cdy cha la, dao, nho, quyt, héng, man, mo hodc chudi; va hoa chéng han nhu hoa héng,
hoa ciAm chudng, hoa ctic, hoa hué tdy, hodc hoa tulip, nhung mién 12 thé bién nap 1a
sinh vat c6 thé duoc bién nap vecto clia sing ché, nhung sang ché khong bi gi6i han &
de.

Ngoai ra, sang ché @& xudt phwong phép san xuét protein virut PED, bao gb6m
céc budce: (a) nudi thé bién nap; va (b) phan 1ap va tinh sach protein virut PED tir thé
bién nap hodc dung dich nudi. Thé bién nap t6t hon 14 chinh té bao cta no, co thé thuc
vat hodc san phém duge nudi bao gdbm té bao, va dung dich nu6i t6t hon 13 dung dich
nudi tir t& bao duoc loai bo sau khi nudi té bao. Mién 1a dung dich nudi bao gbm khang

nguyén tai tb hop ctia séng ché, nhung séang ché khong bi gii han & do.

Theo mét phuong 4n ciia séng ché, qua trinh tinh sach ctia bude (b) ¢6 thé 1a qua
trinh tinh sach bing cch st dung phan doan & thé nude, nhung séng ché khong bi gidi
han & d6.

Hiéu qua dat dugc cla sang ché

Protein S1 ctia virut PED t4i td hop cua sang ché khong chi thé hién hiéu qua &
co thé thuc vét, ma con ¢ dd hoa tan trong nude cao, dé dang phan 14p va tinh ché, va
hoat dong nhu khang nguyén trong co thé, do d6 thé hién kha ning sinh mién dich va

kha ning trung hda virut cao. Vi vy, protein S1 ctia virut PED tai t5 hop duge mong
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doi s& duoc str dung rong rii trong céc linh vuc khic nhau. Ngoai ra, do kha nang sinh
mién dich va kha ning trung hoa virut dang ké trong co thé, protein S1 cua virut PED

tai t& hop c6 thé dugc st dung lam ché phim vacxin PED méi.
M5 ta vén tit cac hinh vé

FIG. 1 thé hién su sip xép clia cac gen dé biu hién protein S1 cta virut PED

(PED virus S1 - PEDV-S1) & co thé thuc vt theo mdt phuong 4n clia séng ché.

FIG. 2 thé hién két qua x4c nhan sy biéu hién ciia protein PEDV S1 & co thé thuc

vat thong qua phuong phap western blotting theo mot phuong 4n cua sang ché.

FIG. 3 thé hién két qua phén lap va tinh sach protein PEDV S1 theo mdt phuong

an cua sang ché.

FIG. 4 thé hién két qua x4c nhan kha ning sinh mién dich sau khi khéng thé ctia
protein PEDV S1 tai t6 hop duoc dung 2 14n theo mdt phuong 4n cla sang ché.
MG ta chi tiét sang ché

Theo sang ché, bang cach st gen ctia protein virut PED thé hién bai SEQ ID NO:
1, d4 x4c nhan ring protein virut PED c6 kha ning sinh mién dich cao trong co thé thuc
vat c6 thé duge san xuat va phan 1ap hiéu qua. Theo do, vi protein virut PED cta sang
ché c6 thé dugce san xuit hang loat mot cach dn dinh va hiéu qua, nén n6 duoc ky vong

s& cung cap vacxin PED ré tién va on dinh.

Thuat ngit “khang nguyén” duge st dung & ddy 1a thuat ngit chung cho tAt ca cac
vat liéu gdy ra phan ing mién dich trong co thé, va tot hon 13 virut, héa chét, vi khudn,
phén hoa, té bao ung thu, tdm, hodc peptit mot phan hoic protein cua chung, va mién 14
vat liéu nay 1 bit ky vt liéu nao c6 thé gAy ra phan tmg mién dich trong co thé, nhung
sang ché khong bi gi6i han & do.

Thuét ngit “virut gay dich tiéu chay cAp & lon (porcine epidemic diarrhea - PED)”
duoc str dung & day thudc ho Coronaviridae, va c6 ARN mach don la hé gen, chiéu dai
khoang 28 Kb, va ma hda 3 loai protein cAu thanh chinh, nhu protein gai, protein mang

~, CC

hodc v, va protein nucleocapsid. Thuét ngit “protein vo™ dugc st dung & déy la protein
cAu thanh chinh cta virut PED, va c6 chitc ning sinh hoc quan trong trong viéc nhan

biét té bao dich va dung hop mang té bao véi virut. Gen mot phén ctia protein gai c6 thé
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duge st dung 1am thé quyét dinh khéng nguyén gidm doc luc (epitop trung hoa), va
trong qué trinh trudng thanh, protein gai thudng duge phan cét thanh tiu don vi gén két
thu thé S1 va tiéu don vi ghn két mang S2. Cu thé 13, mién S1 cnia protein S ¢6 thé chira
mién gén két thu thé (receptor-binding domain - RBD) lam trung gian gén két dic hidu

véi thu the t€ bao.

Thuét ngit “vacxin” dugc st dung & d4y 1 tic nhén sinh hoc chira khang nguyén
gay ra phin tmg min dich d6i v6i co thé séng, va ding & chi chét sinh mién dich tao
ra kha ning mién dich trong co th séng bang dudng tiém hodc udng vao ngudi hodc
doéng vat dé phong ngira bénh truyén nhiém. Pong vit 12 ngudi hodc dong vat khong
phai ngudi, va dong vat khong phai ngudi 12 lon, bo, ngua, chd, dé hodc cltru, nhung
sang ché khéng bi giéi han & d6.

Thuit ngt “vecto biéu hién” duoc sir dung & day d8 chi vecto c6 thé biu hién
peptit hodc protein dugce mé hoa béi axit nucleic khéc loai dugc chén vao vecto, va tbt
hon 13, vecto dugc san xudt dé biéu hién khéng nguyén dich dugc dung hop manh Fe &
lon (theo séng ché, protein virut PED). Thudt ngit “vecto” dimg dé chi bét ky phuong
tién nao dé dua v/hoic chuyén bazo vai té bao chu in vitro, ex vivo hoic in vivo, va co
thé 13 don vi sao chép ma doan ADN khdc dugc lién két vao € cim tng qué trinh sao
ché ctia doan lién két, va thuit ngit “don vi sao chép” la don vi di truyén (vi dy, plasmid,
thue khudn thé, cosmid, nhiém sic thé, hodc virut) déng vai trd 1a don vi tu sao chép
ADN in vivo, nghia 12 c6 thé sao chép bing cach tr diéu khién. Vecto bidu hién tai t
hop ctia sang ché tét hon 14 chita vimg khéi dong, 13 yéu t6 khoi dAu phién ma ma ARN
polymeraza bam vao, trinh tir gen chi huy tiy chon @8 diéu hoa qué trinh phién m4, trinh
tuy m3 hoa vi tri bAim mRNA ribosom thich hgp va trinh tir didu hoa két thic qua trinh
phién mé va dich ma, va nhén t8 két thc, tot hon 13, con chira gen vi trf M17 5° UTR
d8 1am ting murc d9 tdng hop protein, gen BiP d& chuyén protein dich dén ER, manh Fc
1am ting mirc d biéu hién va d3 tan cla protein dich, gen clia peptit tin hiéu ER (cung
nghia véi trinh ty nhim ER) 1am gidm thiéu sy phin hiy cta protein dé protein duge
duy tri dn dinh trong ER, va vi trf tich dong, va t4t hon nta 13, con chira gen tag ¢ d&
dang phan 14p protein téi t& hop, va gen chi thi d& chon loc gen khing khéng sinh dé

chon loc thé bién nap.
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Thuét ngft “protein virut PED” duoc st dung & day c6 thé chia trinh ty axit amin
SEQ ID NO: 5, va tdt hon 13, duoc thé hién béi trinh tw axit amin SEQ ID NO: 5. Theo
mot phuong 4n cua sang ché, do c6 dd tan cao, protein virut PED dé dang duge phan
1ap va tinh sach, trc ché su quﬁn tu clia protein tai tb hop, va do d6 c6 hiéu qua dé duy

tri hoat tinh sinh 1y hodc dugc 1y cua protein tai t6 hop.

Ngoai ra, protein cua sang ché c6 thé duoc ma hoa béi trinh ty bazo cla gen thé
hién bsi SEQ ID NO: 1. Ngoai ra, bién thé gen dugc bao gdm trong pham vi ctia sang
ché. Cu thé 13, gen c6 thé chra trinh tu bazo c6 d6 tuong ddng trinh tw 70% tro 1én, tdt
hon nita 13, 80% trd 1én, va t6t nhat 13, 90% trd 1én véi trinh tu bazo SEQ ID NO: 1. Vi
du, protein ctia sing ché chira polynucleotit ¢6 d6 twong ddng trinh tw 70%, 71%, 72%,
73%, T4%, 75%, 76%., 17%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc100%.

Thuat nglt “gen BiP” 1a mot phan ctia trinh tu BiP duogc sir dung d di chuyén
protein tai t& hop dugc bidu hién dén ER, va t&t hon 1a gen chta trinh ty bazo SEQ ID
NO: 2, va t5t nhét 1a gen thé hién béi SEQ ID NO: 2, va c6 chira trinh tu bazo c6 do
tuong ddng trinh tw 80% trd 1én, tot hon nita 13, 90% trd 1én, va tot hon nita 1a 95% tr&
1én véi trinh tu bazo SEQ ID NO: 2. Thuét ngit “% tuong ddng trinh tu” so voi
polynucleotit duge xac dinh bang cach so sanh ving so sanh véi trinh tu duge sap thang
t81 wru, va trong vung so sanh, mot phan ctia trinh tu polynucleotit c6 thé bao gdm su
thém hodc bét (nghia 12 khoang tréng) so v6i trinh ty tham chiéu (khong c6 su thém
hoéc bot) dé c6 su sép théng tdi rru cua trinh tu. Thuit ngtt “gen BIP” dugce st dung dé
di chuyén protein tai to hop dugc bidu hién dén ER, va c6 thé chi c6 mot sd axit amin

con lai sau khi mdt phan cta trinh tu duoc loai bé sau khi dugc bi€u hién.

Thuét ngtt “peptit tin hi¢u ER” dung dé chi trinh tu axit amin cho phép protein
duoc nhan dang boi hat nhin dang tin hiéu trén ER dé chuyén vi tri vao khoang ER.
Theo sang ché, khong c6 giéi han vé loai va trinh tu axit amin cta peptit tin hiéu ER,
mi&n 14 16 13 peptit tin hiéu ER & thuc vat duc biét boi nguodi cé hiéu biét trung binh
trong linh vuc ndy, va vi du vé peptit tin hiéu ER trong cac tai liéu duge bdc 19 trong US
20130295065 va WO2009158716 c6 thé dugc tham khao. Theo sang ché, “peptit tin
hiéu ER” t6t hon 13 bit k¥ polypeptit dugc chon tir nhém bao gdm KDEL (SEQ ID NO:
6), HDEL (SEQ ID NO: 7), SEKDEL (SEQ ID NO: 8), KHEDL (SEQ ID NO: 9), KEEL

7
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(SEQ ID NO: 10), va SEHEDL (SEQ ID NO: 11), va t5t nhat 13, polypeptit thé hién boi
HDEL (His-Asp-Glu-Leu, SEQ ID NO: 7), va dugc mi hoa béi SEQ ID NO: 4. Ngoai
ra, nhu la peptit tin hiéu ER cua sang ché, bién thé ctia SEQ ID NO: 4 dugc bao gbm
trong pham vi cuia sdng ché. Cu thé 13, gen chia trinh tu bazo c6 do tuong ddng trinh tur
t8t hon 13 90% trd 18n, 6t hon nira 13, 95% tr& 1én, va tot nhat 12 98% trd 1én véi trinh
tu bazo SEQ ID NO: 4. Thuit ngit “% tuong ddng trinh tu” so véi polynucleotit duoc
x4c dinh bing cach so sanh ving so sanh véi trinh tu duoc sip thing tdi wu, va trong
ving so sanh, mot phan ctia trinh tu polynucleotit ¢6 thé bao gdm su thém hodc bot
(nghia la khoang trbng) so véi trinh tu tham chiéu (khong c6 sy thém hodc bot) dé co su
sép thing t&i wu ctia trinh ty. Vi trf lién két ctia peptit tin hiéu ER dugc dic trung boi
viéc dugc thém (hodc dugce lién két) vao d4u tan cing C cta protein duge biéu hién hoic
duoc téng hop trong té bao thuc vat.

~, ¢¢

Thuét nglt “manh Fc¢” dung dé chi mét phén cua globulin mién dich khong c6 vi
tri gén két khang nguyén, con lai sau khi chi chudi niang (chudi H) duoc lién két bang
lién két S-S khi globulin mién dich bi phan hity bdi papain, va manh Fe ciia sang ché tot
hon 1a manh Fc & lon, va tdt hon nita 13, manh Fc & lon thé hién boi SEQ ID NO: 3. Tuy
nhién, khéng c6 gidi han mién 13 n6 12 manh Fc 1am ting muc do biéu hién va do tan
ctia protein dich khi dugc dung hop véi protein dich. Ngoai ra, nhu 1a méanh Fe clia sang
ché, bién thé cua SEQ ID NO: 3 dugc bao gém trong pham vi cua sang ché. Cu thé lam
gen chia trinh tu bazo ¢6 d6 tuong déng trinh tu t&t hon 13 90% tr& 1én, tdt hon nita 1a
95% trd 1én, va tot nhét 1a 98% trd 1én véi trinh tu bazo SEQ ID NO: 3. Thuat ngit “%
twong ddng trinh ty” so v&i polynucleotit dugc xac dinh béng cach so sanh ving so sanh
v6i trinh tu duoc sip thing t6i wu, va trong ving so sanh, mét phan ctia trinh tu
polynucleotit cé thé bao gdém sy thém hodc bét (nghia 13 khoang trbng) so v&i trinh tu

tham chiéu (khong c6 su thém hodc bét) dé c6 su sép théng toi wu ctia trinh tu.

Thuét ngft “vi tri tach dong” bao gdm c4c doan chén d lién két/phan biét cac
gen trong vecto, va t8t hon 1a ving thé hién boi “ggatcctg”™ hodc “cccegggea” trong SEQ
ID NO: 12, “RIL, Arg Ile Leu” nim & vi tri th 8 dén thir 10 ctia SEQ ID NO: 13, hodc
“PRA, Pro Arg Ala” nim & vi tri thir 727 dén thtt 729 ctia SEQ ID NO: 13, nhung séng
ché khong bi giéi han & d6.
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Theo sang ché, protein virut t5t hon 12 duge cung cip & dang dung hop v6i manh
Fc. Thuat ngir “dung hop™ c6 nghia 1a ca dung hop héa hoc va di truyén, va theo sang
ché, t8t hon 13, ding dé chi dung hop di truyén, Thuat ngft “dung hop di truyén” ding
@ chi lién két duoc tao ra bi lién két cong hoa tri thing thong qua su biéu hién di truyén

cta trinh ty ADN m4 hoéa protein.

Gen d& gén thé c6 thé bao gdm, vi du, Avi tag, calmodulin tag, polyglutamat tag,
E tag, FLAG tag, HA tag, His tag, Myc tag, S tag, SBP tag, IgG-Fc tag, CTB tag, Softag
1 tag, Softag 3 tag, Strep tag, TC tag, V5 tag, VSV tag, va Xpress tag, va [gG-Fc tag co

thé c6 nguén géc tir nguoi, chudt, tho hodc lon.

Gen chi thi d chon loc c6 thé 13, vi du, gen khéng thudc diét co nhu glyphosat
hodc phosphinothrixin, gen khang khéng sinh nhu kanamyxin, G418, bleomyxin,
hygromyxin hodc cloramphenicol, hodc gen aadA, va vung khoi dong co6 thé 13, vi du,
ving khéi dong pEMU, ving khéi dong MAS, ving khéi dong histon, ving khoi dong
Clp, ving khéi dong 358 ¢6 ngudn gbe tir virut kham stp lo, ving khoi dong ARN 198
c6 ngudn gde tir virut kham stp lo, ving khéi dong protein actin & thuc vat, viung khéi
d6ng protein ubigitin, ving khoi déng virut cw bao (CMV), ving khai ddng virut simian
40 (SV40), ving khéi dong virut hop bao hd hip (RSV), ving khéi dong nhan t6 kéo
dai 1 alpha (EF-1c), va nhan t8 két thiic ¢6 thé 13, vi dy, nhan t6 két thuc nopalin synthaza
(nopaline synthase - NOS), nhan t§ két thac amylaza RAmy1 A ¢ laa gao, nhan t6 két
thic faceolin, nhan t& két thiic cia gen octopin cua Agrobacterium tumafaciens, hodc

nhan t6 két thic rrnB1/B2 cla E. coli, nhung sang ché khong bi gidi han & do.

Thuat ngt “vecto” dugc st dung & day ¢ cAu tric dugc thé hién trong FIG. 1,

nhung séng ché khong bi gidi han & do.

Thuit ngtt “vecto” dugc st dung ¢ day t&t hon 14 gen c6 trinh tu axit amin SEQ
ID NO: 13, v tét nhat 13 trinh tu axit amin thé hi¢n bi SEQ ID NO: 13, va chtra trinh
tur axit amin c6 d0 tuong ddng trinh tu 80% tr& 1én, tot hon nita 1a 90% tro 1én, va tbt
hon nita 14 95% tr& 1én véi trinh tu SEQ ID NO: 13,

Nigoai ra, trinh tyr axit amin ¢6 thé ma héa trinh ty gen thé hién boi SEQ ID NO:
12, nhung sang ché khong bi gi6i han & do. Cu thé 14, gen c6 thé chira trinh tu bazo ¢6
d6 tuong ddng 90% trd 1én, tét hon nita 13 95% tr& 1én, va tot nhét 12 98% trd 1én voi

trinh tu bazo SEQ ID NO: 12. Thuat nglt “% tuong ddng trinh tu” so voi polynucleotit
9
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dugce xac dinh bing cach so sanh ving so sanh v&i trinh tir duoc sap thing tb1 wru, va
trong vung so sanh, mot phén ctia trinh tyr polynucleotit c6 thé bao gbém sy thém hodc
bét (nghia 14 khoang tréng) so v6i trinh ty tham chiéu (khong c6 sir thém hodc bét) dé

c6 su sdp théng t6i ru cua trinh tu.

Thuét nglt “bién nap” duge sir dung & day bao gém su thay déi vé dic tinh di
truyén ctia sinh vat séng duge bdi ADN dugc tiém vao, thuét ngft “sinh vét chuyén gen”
13 sinh vat séng dugc tao ra bing céch tiém gen bén ngoai thong qua phuong phép di
truyén phan ttr, va tt hon 1, sinh vét séng dugce bién nap bang vecto bidu hién t4i t6
hop ctia sang ché. Sinh vt séng 14 thé song nhur vi sinh vét, t& bao nhén thuc, con tring,
dong vat, hoic thyc vit ma khong c6 gidihan, va tdt hon 13, E. coli, Salmonella, Bacillus,
nAm men, t& bao ddng v4t chuft nha, chudt céng, chd, khi, lon, ngua, bo, Agrobacterium

tumefaciens hodc thuc vat, nhung sang ché khong bi gii han & d6.

Thuat ngit “thye vat” duge sit dung & ddy 14 thuc vat co thé san xuit protein véi
s6 Tuong 16m, va cu thé hon 13, ¢6 thé dugc chon tir nhém bao gdm thuc 14, Arabidopsis
thaliana, ngd, lta gao, du tuong, cai diu, c6 linh ling, huéng duong, ta mién, laa mi,
bong, dau phong, ca chua, khoai tay, rau diép va hat tiéu, va t5t hon 14 thude 14. Thube
14 theo sang ché 13 thuc vét thudc chi Nicotiana, co thé biéu hién qua muc protein, nhung
Khong c6 gi6i han cu thé v& loai cdy thube 14, va sang ché ¢6 thé duge thuc hién bing
cach chon loai phtt hgp cho phuong phap bién nap va myc dich sén xuét hang loat protein.
Vi du, loai Nicotiana benthamiana L. hodc Nicotiana tabacum cv. Xanthi c6 thé dugc

st dung.

Thé bién nap c6 thé duge chuén bi bing cach bién nap, chuyén nap, bién nap qua
trung gian Agrobacterium, bén bing stng hat, séng siéu am, dién phén va bién nap qua
trung gian polyetylen glycol (PEG), khong c6 gidi han mi&n 12 thé bién nap duge chuin

bi bang bt ky phuong phép nio 8 tiém vecto clia sang ché.

Thuét ngit “d6 tan” dugc sir dung & ddy d8 chi mirc d6 hoa tan protein hodc peptit
dich trong dung mdi thich hop d& ding cho co the ngudi. Cu thé 13, d tan cho biét mtic
d6 bio hda ctia chét tan trong dung méi nhét dinh & nhiét d9 cu th. Do tan c6 thé dugc
do bing céch xéc dinh ndng d6 béo hoa clia dung mdi, va vi du, do tan ¢6 thé duge x4c
dinh bing céch bd sung luong qué mic chét tan vao dung mdi, khudy va loc dung dich,
va do ndng d6 bing médy quang phd UV hogc HPLC, nhung séng ché khéng bi gisi han

10
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& d6. Do tan cao thich hop hon d& phan 1ap va tinh sach protein ti & hop, va ¢6 wu diém
1a trc ché su quén tu cuia protein tai td hop va duy tri hoat tinh sinh Iy hodc duoc Iy cta

protein tai t6 hop.

Thuét “phong ngira” dugc st dung & day dé chi tAt ca cac hoat dong tc ché hoac
tri hodn su xuat hién ctia bénh PED bing cach dung protein virut PED téi t6 hop ciia

sang che.

Thuét ngit “didu tri” dugce st dung & day dé chi tat ca cac hoat dong lién quan
dén viée cai thién hodc thay dbi c6 loi cac tridu chimg ctia bénh PED bang cach ding

protein theo sang ché.

Thuét ngft “ca thé” duge st dung & day @3 chi déi tuong ma c6 thé ding protein
virut PED t4i td hop cta sang ché, nhung ca thé nay khong bi gi¢i han.

Thuét ngit “ché phém vacxin” dugc st dung & day cé thé duge bao ché duéi
dang ché phém ding dudng miéng nhu bot, hat, vién nén, vién nang, hén dich, nhil
tuong, xi-rd hodc son khi, hogc dung dich tiém vo tring theo phuong phép thong thuong.
Ché phim vacxin c6 thé dugc bao ché bang chét pha lodng hogc ta dugc nhu chét don,
chét lam dic, chét két dinh, chét 1am u6t, chit phan hily, chat hoat dong bé mit, thudng
dugc st dung. Ché phﬁm ran dé dung duong miéng c6 thé 1 vién nén, thudc vién, bot,
hat hodc vién nang, va ché phém dang rin nay c6 thé thu duogc béng cach tron it nhit
mot trong céc t4 duge nhu tinh bdt, canxi cacbonat, sucroza, lactoza va gelatin véi chét
nhil héa tuong tu lexithin. Ngoai ra, ngoai td duge don gian, chét bdi tron nhu magié
stearat va bt talc cling ¢ thé dugc st dung. Chét tao huyén phiy, chat 1ong ding bén
trong, nhil twong hodc xi-ré duogc st dung lam ché pham long dung dudong miéng, va
ngoai chit pha loing don gian thuong dugc st dung nhu nude hodc parafin long, céc ta
duoc khac, vi du, chét lam u6t, chét tao ngot, chét tao huong va chét bao quan cé thé
duoc bao gdm. Dung dich nuge vo trung, chit khong chira nudc, chit tao huyén phu,
chét nhii hoa hodc chit lam dong kho dugc bao gdm nhu 14 ché pham ding dudng ngoai
rudt. La mot chit khong chita nudce hodic chét tao huyén phty, Propylen glycol, polyetylen
glycol, dau thue vat nhu dau 6 liu, hodc este ¢6 thé tiém dugc nhu etyl oleat c6 thé duoc

st dung nhur 14 chét khdng chita nudce hodc chét tao huyén phu

Ngoai ra, thudt ngft “ta dugc” duge stt dung & day dé chi bét ky vt liéu nao lam

ting phan tmg mién dich dich thé v&/hogc t& bao dbi véi khang nguyén. O day, ché phdm
11
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vacxin theo sang ché c6 thé con bao gém thém “ta dugce”. Tac duoc co thé 13, vi du, ta
duoc Freund hoan toan (complete Freund's adjuvant - CFA), t4 duge Freund khong hoan
toan (incomplete Freund's adjuvant - IFA), phén, dau, Lipid A, monophosphoryl lipid
A, tac nhan vi khuan nhu Bacillus-Calmette-Guerrin (BCG), axit nucleic nhu CpG-
DNA, dsRNA, tac nhan thanh phﬁn vi khudn nhu lao t8, vat liéu phan tir cao tu nhién
nhu hemoxyanin & sao sao 15 khoa hoic mannam & nim men, muramyl tripeptit hodc
muramyl dipeptit hodc din xuAt ctia ching, phén, copolyme khéi khong ion, hodc
xytokin nhu interleukin 2 (IL-2), nhan t6 kich thich khuan lac dai thuc bao bach cau hat
(granulocyte macrophage colony stimulating factor - GM-CSF), interferon-o. (IFN-a.),
hoic interferon-p (IFN-B), va su két hop ca it nhit mdt hoic hai t4 dugc trén, va theo

mot phuong an cua sang ché, ta duoc dau IMS1313 dugc st dung.

Ché pham vacxin hogc duoc phim theo sang ché c6 thé dugc bao ché dudi dang
ché phém dung duong miéng nhu bdt, hat, vién nén, vién nang, hon dich, nhil twong, xi-

rd hozic son khi, ché pham dung bén ngoai, thudc dan hodc dung dich tiém vo tring.

Puodng ding ddi véi ché pham vacxin theo sang ché c6 thé bao gdm, nhung
khong gi6i han &, dudng miéng, tinh mach, trong co, trong dong mach, trong tty song,
trong mang clmg, trong tim, qua da, dudi da, trong mang bung, trong miii, duong rudt,
cuc b, dudi ludi hodc truc trang. Pudng miéng hodc ngoai rudt duogc uvu tién. Thuat
ngtr “ngoai rudt” duge stt dung & day co nghia la cac k¥ thuat tiém dudi da, trong da,
trong tinh mach, trong co, trong khdp, trong bao hoat dich, trong xuong urc, trong mang
cing, trong thuong tén va trong so. Ché pham vacxin clia sang ché c6 thé duge ding

duéi dang thube dan dé ding truc trang.

Liéu lugng ctia ché phém vacxin hodc dugc phém theo séng ché duoc lua chon
dua trén tudi, can ning, giéi tinh hodc tinh trang co thé clia c4 thé. Lugng can thiét d¢
cam tng phan tmg bao vé mién dich & ca thé ma khdng c6 phan tng phu riéng biét c6
thé thay ddi tity theo su hién dién ciia bit ky protein tai t0 hop nao duge st dung lam
chit sinh mién dich va bit k¥ ta duoc nao. N6i chung, mdi lidu chtta 0,1 dén 1000 pg,
va t6t hon 12 0,1 dén 100 pg protein tai t6 hop cla sang ché trén mdi mL dung dich v
trung. Trong truong hop ché phdm vacxin, néu can, c6 thé thuc hién kich thich khang

nguyén lap lai ty ¥ sau lidu ban dau.

12
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“Ché phim thic dn chin nuéi” duge st dung & day la thie an chan nudi chira
protein S1 ctia virut PED tai t6 hop cla sang ché, va thirc an chin nudi co thé 1a san
phém phu ctia thit lon, thit bd hogc thit ga cling nhu ngd, gao, rom ra théng thuong, cod
hoang d4, co , t chua, co kho, hodc co ban dia, nhung sang ché khong bi gidi han & do,
va khong c6 giéi han mién 1a né 1a thirc an chan nuéi dugce st dung dé nuoi gia suc. Céc
phuong phap dé b6 sung va tron protein S1 cua virut PED tai td hop clia sang ché véi
thirc &n chin nudi nay cé thé bao gbm phuong phép tron co hoc, hap phu va hip hr,

nhung séng ché khong bi gi6i han & do.

Sau day, dé gitip hiéu sang ché, cac vi du dién hinh s& dugc dé xuat. Tuy nhién,
céc vi du sau day chi duge cung cap dé dé hiéu hon vé sang che chir khong phai nham

gi6i han sang ché.
Vi du thye hién sing ché

Vi du 1: Tao cu tric vecto biéu hién protein S1 cta virut PED (PEDV-S1) tai t6 hop &

thuc vat

Vecto biéu hién tai td hop & thuc vat duge tao cAu tric dé bidu hién protein S1
ctia virut PED & co thé thuc vat duge thé hién trong FIG. 1. Cu thé hon 13, thong tin gen
cho protein S1 cua virut PED da dugc bao mét, va gen SEQ ID NO: 1 dugc téng hop
du6i dang trinh tu dugc t&i tru héa dé bidu hién & Nicotiana benthamiana. Vecto bicu
hién protein S1 cua virut PED & thuc vét dugc tao cAu tric bang cach lién két tudn tu
polynucleotit (SEQ ID NO: 2) ma hoa peptit tin hi¢u ctia protein ghn két chaperon (BiP),
polynucleotit (SEQ ID NO: 1) mé héa protein S1 ctia virut PED, polynucleotit (SEQ ID
NO: 3) mi hoéa pFc2, 12 manh Fc (manh Fc globulin mién dich & lon (pFc) va
polynucleotit (SEQ ID NO: 4) ma héa peptit His-Asp-Glu-Leu (HDEL) gifta gen vung
khoi dong CaMV 35S va nhan 6 két thac NOS ciia vecto pCAMBIA1300.

Vi du 2: X4c nhan su biéu hién cta protein S1 cua PEDV tai td hop
2.1. Biéu hién tam thoi ctia vecto biéu hién ¢ thuc vét

Bién nap vecto biéu hién & thuc vat trong vi du 1 vao chiing Agrobacterium
strain LBA4404 biang phuong phap dién phan. Nudi chy lac Agrobacterium dugc bién
nap trong 5 mL méi trudong long chiét xuAt ndm men pepton (yeast extract peptone -
YEP) (10 g chiét xuit ndm men, 10 g pepton, 5 g NaCl, 50 mg/L kanamyxin, va 25 mg/L
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rifampixin) & 28 °C trong 16 gid, cdy 1 mL mdi trudng nudi chy so bd vio 50 mL moi
tredng YEP tuoi va nudi 1ic & 28 °C trong 6 gid. Thu thip Agrobacterium dugc nudi
théng qua ly tam (7000 vong/phtt, 4 °C, 5 phit), va t41 huyén phtl trong dém thdm loc
(MES 10 mM (pH 5,7), MgClz 10 mM, axetosyringon 200 uM) dén 0.D. 1,0 & budc
séng 600 nm. Tiém dich huyén phit Agrobacterium vao mit sau cua 14 Nicotiana

benthamiana sit dung éng tiém khéng c6 kim tiém dé thyc hién thim loc Agro.
2.2. X4c nhan sy biéu hién cia protein S1 cia virut PED t4i t6 hop trong co thé thuc vat

Chiét protein tir 14 thuc vat dugc chuén bi trong vi du 2.1 va ly tdm, va sau d6
x4c dinh protein trong phan doan nudc (S) chira trong dung dich va protein trong phin
doan vién (pellet: P) bang phuong phip western blotting (thdm tach tay). Cu thé hon 13,
tron 30 pL mdi phan doan véi dém mau SDS, va sau 46 1am néng. Ngoai ra, tai phén
doan 1én gel SDS-PAGE10% cho qua trinh dién di d& phén tach protein theo kich thudée,
va chuyén protein dugc phén tich 1én mang PVDF va phong téa bang sita tach béo 5%,
khang thé thi cAp khang lgn nhan biét pFc2 duge lign k&t v6i mang, va xir Iy bing dung
dich ECL theo phuong phép dugc cung cAp boi nha san xuét dé x4c dinh su bidu hién
ctia protein S1 cua virut PED téi td hop. Két qua dugce thé hién trong FIG. 2.

Nhu duge thé hién trong FIG. 2, d3 x4c nhin réng hdu hét céc protein S1 cla

virut PED téi td hop dugce biéu hién c6 mit trong phén doan nudce.

Tir két qua trén, d4 xé4c nhan ring vecto dé biéu hién protein S1 cta virut PED
tai tb hop clia sang ché c6 thé bidu hién hiéu qua protein S1 cta virut PED tai td hop
trong co thé thuc vat, va do protein S1 ctia virut PED t4i t hop duge chuén bi b%\ng cach
str dung vecto ¢4 d¢ tan cao, nén d& dang phan 14p va tinh sach, va sy qu?in tu ctia protein
t4i t& hop bi e ché dé c6 hidu qua trong viéc duy tri hoat tinh sinh Iy hogc duge ly cua
protein tai t5 hop.

Vi du 3: Phan 1ap vA tinh sach protein S1 cia PEDV t4i to hop

B sung 200 mL dung dich tach chiét protein (Tris 50 mM (pH 7,2), NaCl 150
mM, Triton X-100 0,1 %, chét ttc ché proteaza 1X) vao 40 g Nicotiana ventamia dugc
chuén bi trong vi du 2.1, hdn hop dugc thyc hién pha v& md bang may tron, va ly tAm &
13000 vong/phit trong 20 phit & 4 °C d thu hdi chiét xut. D& phan 14p va tinh sach

protein virut PED t4i tb hop d4 biéu hién, thire hién sic ky 4i Iyc cot 14p dy nhua protein

14



A-sepharoza. Lép day cot bang 5 mL nhya va lam cén bang voi 50 mL dung dich rira
(Tris 50 mM (pH 7,2), NaCl 150 mM). Sau khi dua chiét xuét protein dugc thu hdi vao
¢ot, cho chay 100 mL dung dich rira d& rira nhua, rira giai protein téi t6 hop bang dung
dich rira giai (natri xitrat 0,1 M (pH 3,0), NaCl 150 mM), va trung hoa dich rira giai
bang cahcs bd sung dung dich trung hoa (Tris 1 M (pH 9.,0)). Thay thé dung dich rira
giai chira protein tai t6 hop bang nudc mudi sinh Iy (PBS) st dung mang loc kich thudce
30 kD, va cd dic, tir d6 thu duge protein cua virut PED téi td hop dugc phan lap va tinh
sach. X4c nhan protein dugc phan lap va tinh sach bing cach nhudm mau xanh

Coomassie sau khi thuc hién SDS-PAGE (FIG. 3).

Nhu duge thé hién trong FIG. 3, dd x4c nhan ring protein tai t hop c6 kich
thudc khoang 120 Kd d dugc tinh sach.

Protein t4i t& hop ctia séng ché da duoc tinh sach tot ma khong ¢6 su khac biét
16n so v6i protein thong thudng. K&t qua nay cho thiy rang, khi protein dugc biéu hién
& thuc vat, vAn d& c6 kha ning lam gidm hiéu qua san xuit do céu tric duong bi bién
ddi da khong duoc tim thdy, va protein theo sang ché duoc san xuét tét & thuc vat.

Vi du 4: X4c nhin kha nang sinh mién dich cua protein S1 PEDV dugc biéu hién & thuc

A

vat

Dé x4c nhan liéu khang nguyén protein S1 cua virut PED tai td hop c6 cam Umg
khang thé in vivo va do d6 c6 kha nang sinh mién dich hay khong, thuc hién thi nghi¢m
véi 5 con lon cai 6 tudn tudi cho mdi nhom. Cu thé hon 13, ding nude mudi sinh 1y cho
dbi ching am, dung vacxin PED c6 sén trén thi trudong (Joongang Vaccine) cho a6i
ching duong, va ding dudi da protein S1 ctia virut PED tai t6 hop cho nhém thtr nghiém
v6i lidu lueong 150 pg 2 14n mdi 3 tuan. Khi tiém khéng nguyén, tron va tiém cung mot
lugng ta duge IMS1313 (SEPPIC). L4y méu tlr tinh mach ¢ hodc tim trudce khi dung
khang nguyén va tai thoi diém hai tudn sau khi dung khang nguyén 14n thir hai, tiép theo
12 phan tach huyét thanh, va bao quan trong tii lanh & -20 °C. Xac dinh su san xut khéng
thé dic hiéu chéng lai protein S1 ctia PEDV trong mdi huyét thanh bing cach s dung
dfa ELISA duge pht protein tai tb hop PEDV-S1 dung hop His tag, va két qua duoc thé
hién trong FIG. 4.

Nhu duoc thé hién trong FIG. 4, d4 x4c nhén rang khong c6 phén tmg vdi protein

S1 ctia virut PED téi t hop duge quan sat théy trong huyét thanh ctia nhém khong dieu
15
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tri, nhung c6 phan tmg véi protein S1 ctia virut PED tai t hop dugc thé hién trong huyét
thanh ctia nhom dung 2 14n vacxin ¢6 sin trén thi truong hodc protein khang nguyeén tai
t6 hop, va so v6i nhom ding vacxin c6 san trén thi truong, nhém dung protein khang

nguyén tai tb hop cho thy ty 1& san xuét khang thé dic hiéu tuong d6i cao hon.
Vi du 5: X4c nhén hi¢u gia khang thé trung hoa trong méau

X4c nhan liéu cac khang thé trong mau duge cam Gng bdi viéc dung protein
khang nguyén tai t6 hop c6 kha ning trung hoa virut PED hay khong bang cach sir dung
huyét thanh duoc chudn bi trong vi du 4. Cu thé hon I3, trong thtr nghiém khang thé
trung hoa, st dung ching virut PEDV QIAP1401 va té bao Vero 1a vat chi gdy nhiém.
Phén tach huyét thanh tr méu thu duogc, ¢ dinh & 57 °C trong 30 phut, va sau d6 pha
lodng 2 1An bing mdi truong thiét yéu tdi thiéu (Minimum Essential Media - MEM)
Bagle chira 10 pg/ml trypsin. Tron luong bang nhau ctia 316 TCIDs¢/0,1 mL virut PEDV
va huyét thanh pha lodng d8 trung hoa & 37 °C trong 90 phiit. Ngay trude khi két thuc
nudi cdy, rira 3 1an té bao Vero dugce chudn bi & trang thai don 16p trong dia 96 giéng
bang PBS, bd sung 100 uL. hdn hop huyét thanh-virut, va sau d6 nuéi & 37 °C trong 2
gid. Sau khi nuéi, bd sung 100 uL mdi truong chira 2 pg/mL trypsin, va nudi virut & 37 °C
trong 3 dén 5 ngay dén khi bdc 10 hiéu tmg gy bénh té bao (cytopathic effect - CPE).
Po hiéu gi4 khang thé trung hoa bing cach quan sat hé s pha loding huyét thanh clia
giéng ngay trude khi CPE dugce biéu 16 dudi kinh hién vi (bang 1).

Két qua 13, hiéu gia khéng thé trung hoa béi protein khang nguyén PEDV-S1 tai
t6 hop trung binh 14 16,0 (Log2) va hiéu gia khang thé trung hoa béi vacxin c6 san trén
thi trudng 12 7,2 (Log2), cho thiy ring sy hinh thanh hiéu gia khang thé trung hoa b
protein khang nguyén PEDV-S1 tai t5 hop cao hon so vdi sy hinh thanh hi€u gia khang

thé trung hoa bdi vacxin ¢ sén trén thi truong.

Bang 1
Khang nguyén dugc dung S6 thir tu Hiéu gi4 khang thé trung hoa
1 <4
Nude mudi sinh ly
2 <4
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3 <4
4 <4
5 <4
6 8
7 4
Vacxin thuong mai 8 8
9 8
10 8
11 16
PEDV-S1:pFc2
12 16

Tir két qua trén, d3 x4dc nhin rang protein S1 cua virut PED tai td hop clia sdng

ché khong chi bieu hién mot cach hiéu qua trong co thé thuc vat, ma con cé kha ning

tan trong nudc cao, va do do protein d& dang dugc phén 14p va tinh sach, va déng vai

trd nhu 12 khang nguyén trong co thé, do d6 thé hién kha ning sinh mién dich va kha

ning trung hoa virut cao. Do dé, da xac nhén réng protein c6 thé dugc st dung nhu 1a

ché phim vacxin PED méi.

Sau day, vi du didu ché dugc pham va ché pham thirc an chin nudi cia sang ché

s& duoc mo ta, nhung cic vi du chi dugc néu ra dé mo ta cu the sang ché, thay vi gigi

han sang ché.
Vi du diéu ché 1. Diéu ché duogc phém
1.1. Diéu ché bot

Bang 2
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Protein S1 cua virut PED t4i t6 hop 20 mg
Lactoza 100 mg
Bot talc 10 mg

Bot da duge didu ché bing cach tron cc thanh phin trén va d6 day hdn hop vao

tai kin.

1.2. Piéu ché vién nén

Béang 3
Protein S1 ctia virut PED téi to hop 10 mg
Bot ngd 100 mg
Lactoza 100 mg
Magié stearat 2 mg

Vién thudc duge didu ché bang cach trén cac thanh phan trén va héa hop hdn

hop theo phuong phép thdng thudong d8 diéu ché vién nén.

1.3. biéu che vién nang

Bang 4
Protein S1 cua virut PED tai t6 hop 10 mg
Xenluloza tinh thé 3mg
Lactoza 14,8 mg
Magié stearat 0,2 mg

Vién nang duoc diéu ché bing cé4ch tron cac thanh phan trén va db day hdn hop

vdo nang gelatin theo phuong phdp thong thuong @8 didu ché vién nang.
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1.4. Diéu ché ché pham tiém

19/40

Béang 5
Protein S1 cua virut PED ti t& hop 10 mg
Manitol 180 mg
Nudc cét vo tring @ tiém 2974 mg
Na,HPO42H,0 26 mg

Ché phim tiém dugc didu ché v6i ham luong céc thanh phan nhu trén cho mdi

ong (2 mL) theo phuong phép thong thudong d8 diéu ché ché phim tiém.

1.5. Bidu ché dich 1dng

Bang 6
Protein S1 cta virut PED t4i t6 hop 20 mg
Pudng dong phan héa 10g
Manitol 5¢g
Nudce tinh khiét q-s.

Dich long duoc diéu ché bang cach bd sung va hoa tan timg thanh phéan trong

nude tinh khiét, bd sung mot luong thich hop huong chanh va trén ching v6i nhau, bd

sung nude tinh khiét vao dén tdng thé tich 100 mL, va sau d6 db dung dich thu dugc vao

chai mau nau va khir tring dung dich theo phuong phap diéu ché dich 1ong thong thuong.

Vi du diéu ché 2. Diéu ché ché pham thirc &n chan nu6i

Bang 7

Protein S1 ctia virut PED tai t6 hop

100 mg

Vitamin E

0,7 mg
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L-cacnitin 0,7 mg

Thire in chin nudi duoc didu ché bing cich tron cac thanh phéan trén theo phuong

phap dicu ché thirc an chin nuéi théng thudng.

Nhitng nguoi ¢ hiéu biét thong thuong trong linh vuc nay phai hiéu ring mo ta
& trén clia sang ché 1a vi dy, va cac phuong 4n diéu hinh duge boc 10 & dy c6 the dé
dang duoc sua dbi thanh cac dang cu thé khac ma khong xa roi ban chét k¥ thuat hoic
céc dAu hidu thiét yéu cta sang ché. Do d6, cac phuong 4n diéu hinh dugc md ta & trén

nén duoc hidu 12 @& minh hoa va khong gi6i han & bat ky khia canh nao.
Kha ning ap dung cong nghiép

Protein S1 cua virut PED t4i t6 hop ctia séng ché c6 thé duoc biéu hién mét cach
hiéu qua trong co thé thuc vat, va c6 kha ning tan trong nudc cao, nd dé dang dugc phan
1ap va tinh ché, va ciing dong vai trd nhu 13 khdng nguyén trong co thé dé thé hién kha
nang sinh mién dich va kha ning trung hoa virut cao, va do d6 né dugc ky vong s& duoc
stt dung trong nhiéu loai linh vuc. Hon nita, do kha nang sinh mién dich va kha ning
trung hoa virut dang ké trong co thé, protein nay dugc ky vong s& dugc st dung nhur la

ché phdm vacxin PED mdi, va do d6 kha dung trong cong nghiép.

Don nay yéu cdu huéng quyén wu tién va loi ich ctia Pon ding ky sang ché Han
Quéc s 10-2019-0044008, ndp ngay 16/04/2019, su boc 16 ciia don Han Qudc nay duge

dua vao day bang cach tham chiéu toan bd.
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YEU CAUBAO HO
1. Ché pham vacxin virut gdy dich tiéu chay cAp & lon, chira protein cta virut gdy dich
ti€u chay cAp & lon c¢6 trinh ty axit amin thé hién bdi SEQ ID NO: 5 1am hoat chét.

2. Ché pham thttc &n chin nudi dé phong ngtra hodc diéu tri dich tiéu chay cip & lon,
chira protein cua virut gdy dich ti€u chay cip & lon c6 trinh tu axit amin thé hién boi

SEQ ID NO: 5 lam hoat chét.

3. Vecto dé biéu hién protein cta virut gdy dich ti€u chay cép & lon, chira trinh tu

polynucleotit thé hién béi SEQ ID NO: 1.
4. Vecto theo didm 3, ¢6 cu triic dugc thé hién trong FIG. 1.
5. Vecto theo diém 4, vecto nay con chira:

gen mi hoa mot hodc nhiéu peptit duge chon tir nhém bao gém peptit tin hi€u

ludi ndi chit, manh Fc va protein gin két chaperon (chaperone binding protein - BiP).

6. Vecto theo diém 5, trong d6 peptit tin hiéu luéi ndi chét 1a peptit dugc chon tir nhom
bao gdm céc trinh tur peptit thé hién bsi KDEL, HDEL, SEKDEL, KHEDL, KEEL va
SEHEDL.

7. Thé bién nap dugc bién nap vecto theo diém bét ky trong s6 cac diém 3 dén 6.
8. Thé bién nap theo diém 7, 1a thuc vat.

9. Phuong phap san xuét protein ctia virut gay dich tiéu chay cip & lon, phuong phap

nay bao gom céc budec:
(a) nudi thé bién nap theo diem 8; va

(b) phan lap va tinh sach protein ctia virut gdy dich tiéu chay clp & lon tur thé

bién nap hodc dung dich nudi.

10. Phuong phép theo diém 9, trong d6 qua trinh tinh sach trong budc (b) 1a qua trinh

tinh sach st dung phan doan nudéc.
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FIG. 1
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FIG. 4
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DANH MUC TRINH TU

BioApplications Inc

Ché phdm vacxin virut gdy dich tiéu chay cép & lon, ché phim
thitc %n chin nudi, vecto biéu hién proteln virut nay, thé bién nap dugc

bién nap vecto nay, va phuong phdp san xudt protein virut nay

<130> MPCT20-020

<150> KR 10-2019-0044008
<151> 2019-04-16

<160> 13

<170> KoPatentIn 3.0

<210> 1

<211> 2148

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> PEDV-S1

<400> 1

caagatgtca ctagatgttc tgcaaacacg
60

gttcaagcac ccgcagtggt tgtcctcgga
120

gtgaacagta cttggtattg tgctggtcaa
180

tttgtatcac atattagagg aggacatggt
240

gatcctagtg gttatcaact ttacttacac
300

gccaggctta gaatttgtca gtttccaagc
360

gatgttacga ccggtaggaa ttgtcttttc
420

cattctgttg taggtataac atgggataac
480

tactatttct acttcaagaa cgactggtcg
540

aatttccggce

ggttatctgc

caccctacag

tttgaaattg

aaagcgacta

atcaagacct

aataaggcaa

gatagagtta

cgagtcgcta

gtttcttttc

ctataggcga

ctagcggegt

ggatctcaca

atggtaatac

tgggcccgac

ttccagctca

ctgtgttttc

ctaagtgcta

aaaattcaac

gaatcagggt

tcacggcatc

ggaacctttt

aaatgctacc

tgcaaacaac

tatgtctgaa

cgataaaatt

taatagtggt
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ggatgcgcta
600

ggggaggacg
660

gtttttgcta
720

cttcttagca
780

gtgaattgtc
840

caaactatcg
900

tttaatatta
960

ctggggacta
1020

gctatgccac
1080

aattctactg
1140

actaagtacg
1200

gctgttacta
1260

atagcctcta
1320

atcctttact
1380

gatgatggat
1440

ttcgtgactc
1500

tttggaggac
1560

tccttcetgeg
1620

tgcagtacgt

ggatttccta

ctgagcctaa

atgactctac

ttcttgctat

acggggtctg

atgataccag

acttttcttt

ttggggccac

tctacaagtt

gtgatgtata

tcaatttcac

caaatttcgt

gcgacgatcc

tttatcctat

ttccctcettt

attctggagc

tcgacacaag

gtacgagcca

tcaaccttgc

cggtcacatc

tctagtacat

accaaagatc

taatggcgcect

cgttattctt

tgtgtgcagt

acaggttcca

tctcgectgtt

tgttaacggg

tggccatgga

tgatgctctt

agtctcacag

ttcttcgaga

taacgatcat

taaccttatt

acaattcacc

52994

acatactata
acagccaatt
ccagaaggat
ggaaaagtag
tacggacttg
gctgttcaaa
gctgaaggct
aactcttcta
tactactgtt
ttgccaccaa
tttgaatatc
acagacgatg
atagaagtcc
cttaaatgtt
aacctcctgt
tcttttgtta
gcttctgaca

atttctcttt

tgttgaatgt

gcatcggata

tttctttcaa

tgtcgaatca

gacaattttt

gagcccccga

cgatcgttct

atccacacct

ttctgaaggt

ctgtcagaga

tacatctagg

atgttagtgg

aaggaactgc

ctcaggttgc

ctcacgagca

atataaccgt

ctacgattaa

tctacaatgt

tacctctgct

tgctgctaat

taactggttc

accgctgctc

ctcctttaac

ggctcttcga

tcatactgct

tgccactttt

ggacacttat

aatagttatt

ccttctcgat

cttctggacg

tattcagcgt

attcgatctc

accaatatct

ttcagcttcc

tgggttctcc

tactaattct
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aattgcccgt
tctacctctc
tctggagtta
actccaaaac
aagtatacta
cttgctggtg
tctggagcegg
gacgatattg

cttccaggat

gttgtgttygg
tctectcectac
gtttgtttgc
tctttacgat

taa

tatggatacg tttccaagtc tcaagactct
1680

gattatcttt ctttttctaa gttttgtgtt
1740

attgatcttt tcggataccc agagtttggce
1800

cagtttacta agggagagct aattactgga
1860

gtttctttta tgacgcttga tgtgtgtact
1920

ggtattataa ctcttactaa ctcttctttt
1980

ggacaattac ttgctttcaa aaacgttact
2040

tcgttctcecg aacaggccgce ttatgttgat
2100

tcctcatcta cctttaacag caccagggaa
2148

<210> 2

<211> 273

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> protein g&n két chapheron (BiP)
<400> 2

atggctcgct cgtttggagc taacagtacc
60

tgattttccg atcttcttct ccgatttaga
120

ccttttttcg ttgttcctgg atctgaatgt
180

ttagatctcg attggtattg acgattggaa
240

tgtcctctge aatagaagag gctacgaagt
273

ttactcttca

ttcttgcgtc

aattcactag

ctcttgaagg

tctacgggtt

tttattacac

tttattctgt

ttggtgtcat

ttttctat

cgatcatctt

attgttgctt

aatttcacga

ttcaggatgt

gtctgttaac

tgcttgcacg

cctttatttc

agtgactgat

caagggagag

tagcgactct

gactccatgt

ttcaagcctt

cttcggtgag

aatctcagaa

tcttaaaagg

ttatttgcgt
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<210> 3

<211> 681

<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> Fc2 & lon

<400> 3

gttggaagac catgccctat atgtcctgct
60

ttcccaccaa agccgaagga taccttgatg
120

gttgtggatg tttcacaaga aaatcctgag
180

gaagtgcaca ctgcacagac tcgaccaaag
240

gtttctgttc tcccaatcca acacgaagat
300

gttaacaata aagatctacc agcaccaatt
360

tccagagagc cccaagttta cacattgtct
420

gtgagcatta cctgcttagt gacgggattc
480

tctaatggtc aacctgagcc agaaggtaac
540

gatggcacat actttcttta ttcaaaactt
600

gatccatttc agtgtgctgt aatgcatgag
660

gtttctaaaa cacaagggaa a

681

<210> 4

<211> 12

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> HDEL

52994

tgtgaaggtc
atttcacgta
gtacaattca
gaggcccagt
tggctgaagg
accaggatta
ccttctgcectg
taccctccag
tataggacta
gctgtcgata

gctttgcata

caggtccctce

caccacaagt

gctggtatgt

ttaactcgac

gcaaggaatt

tttctaaggc

aggagcttag

acatcgacgt

ctccaccaca

aggcaagttg

atcattatac

tgcttttata

tacttgtgtt

tgatggggta

ttatagagtt

tgaatgcaag

aaaaggacecc

tagaagtaaa

cgaatggaaa

acaggacgtc

gcaaagagga

acagaaatca
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4

catgatgagc tc

12

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

<400>
Gln Asp

Ser Lys

Leu Pro

Gly Gln

50

Ile Arg
65

Asp Pro

Thr Asn

Thr Leu

Leu Phe

130
Gly Ile
145
Tyr Tyr

Tyr Asn

Tyr Met

5

716

PRT

Trinh ty nhan tao

PEDV-S1

5
Val Thr Arg Cys Ser Ala Asn Thr

Phe Asn Val Gln Ala Pro Ala Val
20 25

Ile Gly Glu Asn Gln Gly Val Asn
35 40

His Pro Thr Ala Ser Gly Val His
55

Gly Gly His Gly Phe Glu Ile Gly
70

Ser Gly Tyr Gln Leu Tyr Leu His
85 90

Ala Thr Ala Arg Leu Arg Ile Cys
100 105

Gly Pro Thr Ala Asn Asn Asp Val
115 120

Asn Lys Ala Ile Pro Ala His Met
135

Thr Trp Asp Asn Asp Arg Val Thr
150

Phe Tyr Phe Lys Asn Asp Trp Ser
165 170

Ser Gly Gly Cys Ala Met Gln Tyr
180 185

Leu Asn Val Thr Ser Ala Gly Glu

Asn

vVal

Ser

Gly

Ile

75

Lys

Gln

Thr

Ser

Val

155

Arg

vVal

Asp

Phe

Val

Thr

Ile

60

Ser

Ala

Phe

Thr

Glu

140

Phe

Val

Tyr

Gly

Arg

Leu

Trp

Phe

Gln

Thr

Pro

Gly

125

His

Ser

Ala

Glu

Ile

Arg

Gly

30

Tyr

vVal

Glu

Asn

Ser

110

Arg

Ser

Asp

Thr

Pro

190

Ser

Phe

15

Gly

Cys

Ser

Pro

Gly

95

Ile

Asn

Val

Lys

Lys

175

Thr

Tyr

Phe

Tyr

Ala

His

Phe

80

Asn

Lys

Cys

Val

Ile

160

Cys

Tyr

Gln
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195 200 205

Pro Cys Thr Ala Asn Cys Ile Gly Tyr Ala Ala Asn Val Phe Ala Thr
210 215 220

Glu Pro Asn Gly His Ile Pro Glu Gly Phe Ser Phe Asn Asn Trp Phe
225 230 235 240

Leu Leu Ser Asn Asp Ser Thr Leu Val His Gly Lys Val Val Ser Asn
245 250 255

Gln Pro Leu Leu Val Asn Cys Leu Leu Ala Ile Pro Lys Ile Tyr Gly
260 265 270

Leu Gly Gln Phe Phe Ser Phe Asn Gln Thr Ile Asp Gly Val Cys Asn
275 280 285

Gly Ala Ala Val Gln Arg Ala Pro Glu Ala Leu Arg Phe Asn Ile Asn
290 295 300

Asp Thr Ser Val Ile Leu Ala Glu Gly Ser Ile Val Leu His Thr Ala
305 310 315 320

Leu Gly Thr Asn Phe Ser Phe Val Cys Ser Asn Ser Ser Asn Pro His
325 330 335

Leu Ala Thr Phe Ala Met Pro Leu Gly Ala Thr Gln Val Pro Tyr Tyr
340 345 350

Cys Phe Leu Lys Val Asp Thr Tyr Asn Ser Thr Val Tyr Lys Phe Leu
355 360 365

Ala Val Leu Pro Pro Thr Val Arg Glu Ile Val Ile Thr Lys Tyr Gly
370 375 380

Asp Val Tyr Val Asn Gly Phe Glu Tyr Leu His Leu Gly Leu Leu Asp
385 390 395 400

Ala Val Thr Ile Asn Phe Thr Gly His Gly Thr Asp Asp Asp Val Ser
405 410 415

Gly Phe Trp Thr Ile Ala Ser Thr Asn Phe Val Asp Ala Leu Ile Glu
420 425 430

Val Gln Gly Thr Ala Ile Gln Arg Ile Leu Tyr Cys Asp Asp Pro Val
435 440 445

Ser Gln Leu Lys Cys Ser Gln Val Ala Phe Asp Leu Asp ASp Gly Phe
450 455 460

Tyr Pro Ile Ser Ser Arg Asn Leu Leu Ser His Glu Gln Pro Ile Ser
465 470 475 480

Phe Val Thr Leu Pro Ser Phe Asn Asp His Ser Phe Val Asn Ile Thr
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485 490 495

Val Ser Ala Ser Phe Gly Gly His Ser Gly Ala Asn Leu Ile Ala Ser
500 505 510

Asp Thr Thr Ile Asn Gly Phe Ser Ser Phe Cys Val Asp Thr Arg Gln
515 520 525

Phe Thr Ile Ser Leu Phe Tyr Asn Val Thr Asn Ser Tyr Gly Tyr Val
530 535 540

Ser Lys Ser Gln Asp Ser Asn Cys Pro Phe Thr Leu Gln Ser Val Asn
545 550 555 560

Asp Tyr Leu Ser Phe Ser Lys Phe Cys Val Ser Thr Ser Leu Leu Ala
565 570 575

Ser Ala Cys Thr Ile Asp Leu Phe Gly Tyr Pro Glu Phe Gly Ser Gly
580 585 590

Val Lys Phe Thr Ser Leu Tyr Phe Gln Phe Thr Lys Gly Glu Leu Ile
595 600 605

Thr Gly Thr Pro Lys Pro Leu Glu Gly Val Thr Asp Val Ser Phe Met
610 615 620

Thr Leu Asp Val Cys Thr Lys Tyr Thr Ile Tyr Gly Phe Lys Gly Glu
625 630 635 640

Gly Ile Ile Thr Leu Thr Asn Ser Ser Phe Leu Ala Gly Val Tyr Tyr
645 650 655

Thr Ser Asp Ser Gly Gln Leu Leu Ala Phe Lys Asn Val Thr Ser Gly
660 665 670

Ala Val Tyr Ser Val Thr Pro Cys Ser Phe Ser Glu Gln Ala Ala Tyr
675 680 685

Val Asp Asp Asp Ile Val Gly Val Ile Ser Ser Leu Ser Ser Ser Thr
690 695 700

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

705 710 715
<210> 6

<211> 4

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<223> KDEL



52994

<400> 6
Lys Asp Glu Leu
1
<210> 7
<211> 4
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> HDEL
<400> 7
His Asp Glu Leu
1
<210> 8
<211> 6
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> SEKDEL
<400> 8
Ser Glu Lys Asp Glu Leu
1 5
<210> 9
<211> 5
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> KHEDL
<400> 9
Lys His Glu Asp Leu
1 5
<210> 10
<211> 4
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> KEEL
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<400> 10

Lys Glu Glu Leu

1

<210> 11

<211> 6
<212>
<213>

<220>
<223>

<400> 11

PRT
Trinh tu nhan tao

SEHEDL

Ser Glu His Glu Asp Leu

1

<210> 12

5

<211> 3131

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> Vecto hoan chinh

<400> 12

atggctcgct
60

tgattttccg
120

ccttttttcg
180

ttagatctcg
240

tgtcctctge
300

ctgcaaacac
360

ttgtcctcgg
420

gtgctggtca
480

cgtttggagc

atcttcttct

ttgttcctgg

attggtattg

aatagaagag

gaatttccgg

aggttatctg

acaccctaca

taacagtacc

ccgatttaga

atctgaatgt

acgattggaa

gctacgaagt

cgtttectttt

cctataggcg

gctagcggcg

52994

gttgtgttgg

tctcctctac

gtttgtttgc

tctttacgat

taaggatcct

caaaattcaa

agaatcaggg

ttcacggcat

cgatcatctt

attgttgctt

aatttcacga

ttcaggatgt

gcaagatgtc

cgttcaagca

tgtgaacagt

ctttgtatca

cttcggtgag

aatctcagaa

tcttaaaagg

ttatttgcgt

actagatgtt

cccgecagtgg

acttggtatt

catattagag
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gaggacatgg
540

tttacttaca
600

agtttccaag
660

attgtctttt
720

catgggataa
780

acgactggtc
840

tgtacgagcc
900

atcaaccttg
960

acggtcacat
1020

ctctagtaca
1080

taccaaagat
1140

gtaatggcgce
1200

gcgttattct
1260

ttgtgtgcag
1320

cacaggttcc
1380

ttctcgectgt
1440

atgttaacgg
1500

ctggccatgg
1560

ttttgaaatt

caaagcgact

catcaagacc

caataaggca

cgatagagtt

gcgagtcgcet

aacatactat

cacagccaat

cccagaagga

tggaaaagta

ctacggactt

tgctgttcaa

tgctgaaggc

taactcttct

atactactgt

tttgccacca

gtttgaatat

aacagacgat

gggatctcac
aatggtaata
ttgggcccga
attccagctc
actgtgtttt
actaagtgct
atgttgaatg
tgcatcggat
ttttctttca
gtgtcgaatc
ggacaatttt
agégcccccg
tcgatcgttc
aatccacacc
tttctgaagg
actgtcagag
ctacatctag

gatgttagtg

52994

aggaaccttt
caaatgctac
ctgcaaacaa
atatgtctga
ccgataaaat
ataatagtgg
ttacctctgce
atgctgctaa
ataactggtt
aaccgctgcet
tctcctttaa
aggctcttcg
ttcatactgc
ttgccacttt
tggacactta
aaatagttat
gccttctcga

gcttctggac

10

tgatcctagt

cgccaggcett

cgatgttacg

acattctgtt

ttactatttc

tggatgcgct

tggggaggac

tgtttttgct

ccttcttage

cgtgaattgt

ccaaactatc

atttaatatt

tctggggact

tgctatgcca

taattctact

tactaagtac

tgctgttact

gatagcctct

ggttatcaac

agaatttgtc

accggtagga

gtaggtataa

tacttcaaga

atgcagtacg

gggatttcct

actgagccta

aatgactcta

cttcttgcta

gacggggtct

aatgatacca

aacttttctt

cttggggcca

gtctacaagt

ggtgatgtat

atcaatttca

acaaatttcg
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ttgatgctct
1620

cagtctcaca
1680

tttcttcgag
1740

ttaacgatca
1800

ctaaccttat
1860

gacaattcac
1920

ctcaagactc
1980

agttttgtgt
2040

cagagtttgg
2100

taattactgg
2160

atgtgtgtac
2220

actcttcttt
2280

aaaacgttac
2340

cttatgttga
2400

gcaccaggga
2460

gtcctgcttg
2520

ccttgatgat
2580

atcctgaggt
2640

tatagaagtc

gcttaaatgt

aaacctcctg

ttcttttgtt

tgcttctgac

catttctctt

taattgcccg

ttctacctct

ctctggagtt

aactccaaaa

taagtatact

tcttgctggt

ttctggagcg

tgacgatatt

acttccagga

tgaaggtcca

ttcacgtaca

acaattcagc

caaggaactg

tctcaggttyg

tctcacgagc

aatataaccg

actacgatta

ttctacaatg

tttactcttc

cttcttgcegt

aaattcacta

cctcttgaag

atctacgggt

gtttattaca

gtttattctg

gttggtgtca

tttttctatc

ggtccctctg

ccacaagtta

tggtatgttg

52994

ctattcaacg
cattcgatct
aaccaatatc
tttcagcttc
atgggttctc
ttactaattc
agtctgttaa
ctgcttgcac
gcctttattt
gagtgactga
tcaagggaga
ctagcgactc
tgactccatg
tttcaagcct
cccgggcagt
cttttatatt
cttgtgttgt

atggggtaga

11

tatcctttac

cgatgatgga

tttcgtgact

ctttggagga

ctccttcectge

ttatggatac

cgattatctt

gattgatctt

ccagtttact

tgtttectttt

gggtattata

tggacaatta

ttcgttctcc

ttcctcatct

tggaagacca

cccaccaaag

tgtggatgtt

agtgcacact

tgcgacgatc

ttttatccta

cttccctcectt

cattctggag

gtcgacacaa

gtttccaagt

tctttttcta

ttcggatacc

aagggagagc

atgacgcttg

actcttacta

cttgctttca

gaacaggccg

acctttaaca

tgccctatat

ccgaaggata

tcacaagaaa

gcacagactc
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gaccaaagga
2700

acgaagattg
2760

caccaattac
2820

cattgtctcc
2880

cgggattcta
2940

aaggtaacta
3000

caaaacttgc
3060

tgcatgaggc
3120

atgatgagct
3131

<210> 13

<211> 96
<212> PR
<213>
<220>
<223> Ve
<400> 13
Ile Glu Glu
1
Ser Ala Asn
Ala Pro Ala
35
Gln Gly Val
50
Ser Gly Val
65

ggcccagttt

gctgaagggc

caggattatt

ttctgctgag

ccctccagac

taggactact

tgtcgataag

tttgcataat

0
T

cto hoan

Ala Thr

Thr
20

Asn
vVal val
Ser

Asn

His Gly

Lys

Phe

vVal

Thr

Ile
70

aactcgactt

aaggaatttg

tctaaggcaa

gagcttagta

atcgacgtcg

ccaccacaac

gcaagttggc

cattatacac

Trinh tu nhdn tao

chinh

Leu Arg

Arg Arg

Leu Gly

40

Trp
55

Tyr

Phe Val

52994

atagagttgt
aatgcaaggt
aaggaccctc
gaagtaaagt
aatggaaatc
aggacgtcga
aaagaggaga

agaaatcagt

Ile Leu Gln

10

Phe
25

Phe Ser

Gly Tyr Leu

Cys Ala Gly

Ile
75

Ser His

12

ttctgttctc

taacaataaa

cagagagccc

gagcattacc

taatggtcaa

tggcacatac

tccatttcag

ttctaaaaca

Asp Val Thr

Phe Asn

30

Lys

Ile
45

Pro Gly

Gln His Pro

60
Arg

Gly Gly

ccaatccaac

gatctaccag

caagtttaca

tgcttagtga

cctgagccag

tttctttatt

tgtgctgtaa

caagggaaac

Arg Cys

Val Gln

Glu Asn

Thr Ala

His Gly

80
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Phe

Leu

Leu

Asn

Pro

145

Asp

Asn

Ala

Ser

Ile

225

Pro

Thr

Cys

Phe

Ala

305

Ala

Phe

Pro

Glu

Tyr

Arg

Asn

130

Ala

Arg

Asp

Met

Ala

210

Gly

Glu

Leu

Leu

Asn

290

Pro

Glu

vVal

Leu

Ile

Leu

Ile

115

Asp

His

Val

Trp

Gln

195

Gly

Tyr

Gly

Val

Leu

275

Gln

Glu

Gly

Cys

Gly
355

Gly

His

100

Cys

vVal

Met

Thr

Ser

180

Tyr

Glu

Ala

Phe

His

260

Ala

Thr

Ala

Ser

Ser

340

Ala

Ile

85

Lys

Gln

Thr

Ser

Val

165

Arg

val

Asp

Ala

Ser

245

Gly

Ile

Ile

Leu

Ile

325

Asn

Thr

Ser

Ala

Phe

Thr

Glu

150

Phe

Val

Tyr

Gly

Asn

230

Phe

Lys

Pro

Asp

Arg

310

vVal

Ser

Gln

Gln

Thr

Pro

Gly

135

His

Ser

Ala

Glu

Ile

215

Val

Asn

Val

Lys

Gly

295

Phe

Leu

Ser

vVal

Glu

Asn

Ser

120

Arg

Ser

Asp

Thr

Pro

200

Ser

Phe

Asn

Val

Ile

280

Val

Asn

His

Asn

Pro
360

52994

Pro

Gly

105

Ile

Asn

Val

Lys

Lys

185

Thr

Tyr

Ala

Trp

Ser

265

Tyr

Cys

Ile

Thr

Pro

345

Tyr

Phe

90

Asn

Lys

Cys

Val

Ile

170

Cys

Tyr

Gln

Thr

Phe

250

Asn

Gly

Asn

Asn

Ala

330

His

Tyr

13

Asp

Thr

Thr

Leu

Gly

155

Tyr

Tyr

Tyr

Pro

Glu

235

Leu

Gln

Leu

Gly

Asp

315

Leu

Leu

Cys

Pro

Asn

Leu

Phe

140

Ile

Tyr

Asn

Met

Cys

220

Pro

Leu

Pro

Gly

Ala

300

Thr

Gly

Ala

Phe

Ser

Ala

Gly

125

Asn

Thr

Phe

Ser

Leu

205

Thr

Asn

Ser

Leu

Gln

285

Ala

Ser

Thr

Thr

Leu
365

Gly

Thr

110

Pro

Lys

Trp

Tyr

Gly

190

Asn

Ala

Gly

Asn

Leu

270

Phe

Val

vVal

Asn

Phe

350

Lys

Tyr

95

Ala

Thr

Ala

Asp

Phe

175

Gly

vVal

Asn

His

Asp

255

Val

Phe

Gln

Ile

Phe

335

Ala

Val

Gln

Arg

Ala

Ile

Asn

160

Lys

Cys

Thr

Cys

Ile

240

Ser

Asn

Ser

Arg

Leu

320

Ser

Met

Asp
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Thr

vVal

385

Phe

Thr

Ser

Gln

Gln

465

Asn

Phe

Gly

Phe

Tyr

545

Asn

Lys

Leu

Tyr

Leu

625

Lys

Tyr

370

Arg

Glu

Gly

Thr

Arg

450

vVal

Leu

Asn

His

Ser

530

Asn

Cys

Phe

Phe

Phe

610

Glu

Tyr

Asn

Glu

Tyr

His

Asn

435

Ile

Ala

Leu

Asp

Ser

515

Ser

val

Pro

Cys

Gly

595

Gln

Gly

Thr

Ser

Ile

Leu

Gly

420

Phe

Leu

Phe

Ser

His

500

Gly

Phe

Thr

Phe

Val

580

Tyr

Phe

val

Ile

Thr

Val

His

405

Thr

Val

Tyr

Asp

His

485

Ser

Ala

Cys

Asn

Thr

565

Ser

Pro

Thr

Thr

Tyr
645

Val

Ile

390

Leu

Asp

Asp

Cys

Leu

470

Glu

Phe

Asn

Val

Ser

550

Leu

Thr

Glu

Lys

Asp

630

Gly

Tyr

375

Thr

Gly

Asp

Ala

Asp

455

Asp

Gln

val

Leu

Asp

535

Tyr

Gln

Ser

Phe

Gly

615

vVal

Phe

Lys

Lys

Leu

Asp

Leu

440

Asp

Asp

Pro

Asn

Ile

520

Thr

Gly

Ser

Leu

Gly

600

Glu

Ser

Lys

52994

Phe

Tyr

Leu

Val

425

Ile

Pro

Gly

Ile

Ile

505

Ala

Arg

Tyr

val

Leu

585

Ser

Leu

Phe

Gly

Leu

Gly

Asp

410

Ser

Glu

Val

Phe

Ser

490

Thr

Ser

Gln

Val

Asn

570

Ala

Gly

Ile

Met

Glu
650

14

Ala

Asp

395

Ala

Gly

Val

Ser

Tyr

475

Phe

Val

Asp

Phe

Ser

555

Asp

Ser

vVal

Thr

Thr

635

Gly

val

380

Val

Val

Phe

Gln

Gln

460

Pro

Val

Ser

Thr

Thr

540

Lys

Tyr

Ala

Lys

Gly

620

Leu

Ile

Leu

Tyr

Thr

Trp

Gly

445

Leu

Ile

Thr

Ala

Thr

525

Ile

Ser

Leu

Cys

Phe

605

Thr

Asp

Ile

Pro

val

Ile

Thr

430

Thr

Lys

Ser

Leu

Ser

510

Ile

Ser

Gln

Ser

Thr

590

Thr

Pro

Val

Thr

Pro

Asn

Asn

415

Ile

Ala

Cys

Ser

Pro

495

Phe

Asn

Leu

Asp

Phe

575

Ile

Ser

Lys

Cys

Leu
655

Thr

Gly

400

Phe

Ala

Ile

Ser

Arg

480

Ser

Gly

Gly

Phe

Ser

560

Ser

Asp

Leu

Pro

Thr

640

Thr
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Asn

Leu

Pro

Gly

705

Leu

Cys

Lys

Val

Tyr

785

Ala

His

Lys

Pro

Leu

865

Pro

Glu

Tyr

Gly

Ser

Leu

Cys

690

vVal

Pro

Pro

Pro

vVal

770

Val

Gln

Glu

Asp

Ser

850

Ser

Pro

Gly

Phe

Asp
930

Ser

Ala

675

Ser

Ile

Gly

Ala

Lys

755

Val

Asp

Phe

Asp

Leu

835

Arg

Arg

Asp

Asn

Leu

915

Pro

Phe

660

Phe

Phe

Ser

Phe

Cys

740

Asp

Asp

Gly

Asn

Trp

820

Pro

Glu

Ser

Ile

Tyr

900

Tyr

Phe

Leu

Lys

Ser

Ser

Phe

725

Glu

Thr

Val

Val

Ser

805

Leu

Ala

Pro

Lys

AsSp

885

Arg

Ser

Gln

Ala

Asn

Glu

Leu

710

Tyr

Gly

Leu

Ser

Glu

790

Thr

Lys

Pro

Gln

Val

870

Val

Thr

Lys

Cys

Gly

Val

Gln

695

Ser

Pro

Pro

Met

Gln

775

vVal

Tyr

Gly

Ile

vVal

855

Ser

Glu

Thr

Leu

Ala
935

Val

Thr

680

Ala

Ser

Arg

Gly

Ile

760

Glu

His

Arg

Lys

Thr

840

Tyr

Ile

Trp

Pro

Ala

920

Val

52994

Tyr

665

Ser

Ala

Ser

Ala

Pro

745

Ser

Asn

Thr

val

Glu

825

Arg

Thr

Thr

Lys

Pro

905

Val

Met

Tyr

Gly

Tyr

Thr

Val

730

Ser

Arg

Pro

Ala

vVal

810

Phe

Ile

Leu

Cys

Ser

890

Gln

Asp

His

15

Thr

Ala

Val

Phe

715

Gly

Ala

Thr

Glu

Gln

795

Ser

Glu

Ile

Ser

Leu

875

Asn

Gln

Lys

Glu

Ser

Val

AsSp

700

Asn

Arg

Phe

Pro

Val

780

Thr

vVal

Cys

Ser

Pro

860

Val

Gly

Asp

Ala

Ala
940

Asp

Tyr

685

ASp

Ser

Pro

Ile

Gln

765

Gln

Arg

Leu

Lys

Lys

845

Ser

Thr

Gln

Val

Ser

925

Leu

Ser

670

Ser

Asp

Thr

Cys

Phe

750

Val

Phe

Pro

Pro

val

830

Ala

Ala

Gly

Pro

Asp

910

Trp

His

Gly

Val

Ile

Arg

Pro

735

Pro

Thr

Ser

Lys

Ile

815

Asn

Lys

Glu

Phe

Glu

895

Gly

Gln

Asn

Gln

Thr

vVal

Glu

720

Ile

Pro

Cys

Trp

Glu

800

Gln

Asn

Gly

Glu

Tyr

880

Pro

Thr

Arg

His
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Tyr Thr Gln Lys Ser Val Ser Lys Thr Gln Gly Lys His Asp Glu Leu
945 950 955 960
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