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Linh vwe ki thuat dwoc dé cap

Séng ché dé cap dén Iinh vuc vacxin (vecto), va dic biét 12 vi tri gén chén EHV
méi ORF70. Sang ché con d& cap dén cac catxet biéu hién va céc vecto c6 lién quan,
ma thich hop dé biéu hién cac gen quan tAm, ddc biét 13 céc trinh ty ma hoa khang
nguyén. Cac vecto virut theo sang ché 13 hitu dung dé san xuét ché phim mién dich

hodc vacxin.
Tinh trang k§ thuit ciia sing ché

Tac nhan giy bénh cho ngua Equid Alphaherpesvirus 1 (virut géy sdy thai &
ngwa, EHV-1) thudc chi Varicellovirus trong phan ho Alphaherpesviringe cla ho
Herpesviridae trong by Herpesvirales. N6 13 virut 16n, c6 vo v6i hé gen ADN soi kép
khoang 150.000 cip bazo. Cécf thanh vién quan trong khic cta phén chi
Varicellovirus 13 Human Alphaherpesvirus 3 (virut Varicella Zoster), Suid
Alphaherpesvirus 1 (virut Pseudorabies), Bovine Alphaherpesvirus 1 (virut gdy bénh
viém phé quan truyén nhiém - Infectious Bronchitis Virus), va Equid
Alphaherpesvirus 4 (Equine Rhinopneumitis Virus, EHV-4)
(http://www.ictvonline.org/virustaxonomy.asp Virus Taxonomy: 2015 Release EC
47, London, UK, July 2015; Email ratification 2016 (MSL #30)
EHV-1 va EHV-4 13 dic hitu va tc dong dén ngua trén toan thé gidi. Trong khi EHV-

4 gay nhi®m phén 16n 1a nhe & dudng hé hap trén, EHV-1 ¢4 thé gdy nhiém toan than
v6i phd bénh tir céc triéu chimg hd hip dén siy thai va bénh nfo tiy gly tir vong tly
thudc vao ching va tinh trang mién dich cua vét chu. Hai vacxin sdng dugc cai bién
(modified live vaccines - MLV) khéang lai EHV-1 hién c6 s&n & M§ va chau Au, lan
luot 12 Rhinomuneo;TM (Boehringer Ingelheim) va Prevaccinolo;TM (MSD). Cé hai
vacxin ndy déu chira ching EHV-1 RacH da duoc 1am suy giam doc luc theo cach
truyén théng, chiing nay dugc chuyén tiép 256 1an trong céc té bao biéu mo ctia lon
dé lam suy giam doc luc (Ma et al. 2013). Co ché 1am suy giam doc luc da duoc

nghién ctru & mtc dd phén tir. Osterrieder et al. (1996) thé hién rang RacH thiéu hai
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ban sao hé gen ctia orf67 va sy khdi phuc cia mdt ban sao la du d& khoi phuc doc luc.
Ngoai ra, RacH mang doan x6a 1283 bp loai bd trén 90% cta trinh tu mé hoa cta
orfl ma ma héa protein virut trc ché mién dich. Cac d6t bién khéc ciing c6 thé tac
dong dén viéc lam suy giam doc luc, nhung di khong duoc nghién ctru chi tiét cho
dén nay. T4t ca cac didu nay khién cho RacH 14 ching vacxin rét an toan vi sy nghich
@40 doc luc bing cach chuyén tiép trén dong vét dugc ching ngira néu c6 1a rat kho

X4y ra.

Hai bién thé ctia nhidm sic thd nhan tao cta vi khuan E.coli (bacterial artificial
chromosome - BAC) chira toan bo hé gen clia chiing vacxin virut Equid Alphaherpes
1 (EHV-1) RacH: pRacH va pRacH-SE da dugc biét 1 nén tang cho su phat trién
vacxin vecto. BAC pRacH-SE dugc tao ra trén co s¢ pRacH, BAC duoc tach dong
dAu tién trong phong thi nghiém ctia Klaus Osterrieder, FU Berlin. pRacH ¢6 su x6a
doan orf71 ma héa glycoprotein II (gpll; Wellington et al., 1996). O vi tri ctia né, céac
trinh tu BAC-vecto va catxet biéu hién GFP dugc dua vao. Pé giai phong EHV-1
RacH khong bién déi ra khoi pRacH, n6 phai duge ddng chuyén nhiém voi plasmit
chia toan bo cac ving gin sudn cong véi ving orf71, do d6 trong qua trinh sao chép
virut cac phén trinh tu BAC-vecto va catxet biéu hién GFP duoc thay thé béng orf71
thong qua sy ti t6 hop tuong ddng sao cho hé gen RacH gbc s& dugc khoi phuc.
pRacH duoc bién ddi theo sang ché sao cho céc trinh tu BAC-vecto/catxet biéu hién
GFP trd nén c6 thé tu cit bo (self-excisable - SE) khi chuyén nhiém trong moi truong
t& bao (Tischer et al., 2007). BAC dugc ci tién nay 1a pRacH-SE dugc dinh 13. Ca
pRacH va pRacH-SE déu c6 thé c6 téc dung lam nén tang cho su phat trién vacxin
vecto, voi su khac biét duy nhét 13 pRacH-SE tao diéu kién thuan loi cho viéc giai

phéng dang ké virut da stra chita orf71.

Da thiy ring cic vacxin vecto trén co s6 EHV-1 RacH 1a ¢6 thé tao ra tinh
mién dich & mot sd loai dong vat c6 va bao gém lon, gia stc, va ché (Rosas et al.
2007, Rosas et al. 2008, Trapp et al. 2005, Said et al. 2013). Cac gen mé hoa cac
protein khang nguyén cua cc tic nhan gy bénh c6 thé duoc bidu hién bang EHV-1
RacH t4i tb hop. Hé gen RacH-EHV-1 dugc xtr ly duéi dang BAC cua né trong E.coli
va dugc didu chinh d& biéu hién cac protein bd sung thuong bing cach gén chén céc

catxet bidu hién gen chuyén (Tischer et al., 2010). Khi chuyén nhiém ADN pRacH-
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SE trong cac té bao cho phép dugc nudi cdy, su sao chép EHV-1 dugc bét dau bang
bing céc yéu t6 phién ma té bao. Hoat tinh cua polymeraza ADN virut dan dén su
x6a bd tht ca céc trinh tu ¢6 lién quan dén BAC-vecto va khoi phuc hé gen EHV-1
RacH vé trang thai ban dAu ctia né. Virut gdy bénh duoc sinh ra, né khong thé phan
biét v&i RacH.

Khi pRacH-SE dugc xtt ly trong E.coli, vi du, bing cach gén chén cac catxet
bidu hién gen chuyén, virut dugc hoan nguyén sau qué trinh chuyén nhiém trong cac
té bao cho phép s& mang su bién ddi nay va s& biéu hién gen bd sung. EHV-1 RacH

t4i td hop c6 thé dugc str dung 1am vacxin vecto.

Céc chung EHV-1 kiéu dai c6 ba khung doc mé (open reading frame - orf)
duoc goi la orfl, orf 2 va orf3 ¢ mot d3u ctia doan don nhét dai cia hé gen ctia chung
(céc toa do trinh tu 1298-3614; fig.1). Orfl va orf3 dugc sép xép tudn tu trén mot soi
ctia ADN trong khi orf 2 dugc mé héa bai soi bd sung. Chiing vacxin RacH c6 doan
x6a 1283 bp trong vang d6 céac orf 1 va 2 anh hudng thé hién ring cac gen ndy la
khong thiét yéu cho su sao chép cua virut. Vi ly do nay, vi tri ndy c6 tic dung 1a vi tri

gén chén gen chuyén. Vi tri gén chén ndy duoc goi 1a ORF1/3.

Tuy nhién, kich thudc va s6 luong cia céc gen chuyén ma c6 thé dugc gin
chén vao trong Vi tri gén chén ORF1/3 thuong bi giéi han. Vi thé, dé ting cuong kha
nang cta vecto EHV-1, c6 mot nhu cAu chua dugc dap ung dbi véi cac cach méi va
thay thé dé gén chén va biéu hién gen chuyén tir vecto EHV-1, dac biét 1a vecto EHV-
1 RacH téi t& hop.

Ban chit k§ thuit ciia sing ché

Dé tang cudng kha ning ctia vecto EHV-1, sang ché dé xuat cac cach thic moi

va thay thé @ gén chén va bidu hién gen chuyén tir khung vecto EHV-1.

Sang ché dé cap dén vi tri gén chén gen chuyén méi, thay thé, ORF70, ma c6
thé duoc st dung @& gin chén trinh tu gen chuyén va biéu hién protein gen chuyén tir

vecto EHV-1, cu thé 1a EHV-1 RacH t4i t hop.

“Vitri gén chén ORF70” mdi trong vecto EHV-1 duoc déc trung bdi viée xoa,

cht, thay thé, bién dbi mot phan hodc tuong tw lién quan dén ORF70. Viée x6a ORF70
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hoan chinh s& dugc coi 1a bét loi cho su sao chép cuia virus va do d6 bt loi cho viéc
san xudt va hidu qua vacxin vi viéc x6a bo hoan toan ORF70 c6 thé anh huong dén
trinh tu khéi ddu ctia ORF71 ma hoéa cho gpll. Vi tri gén chén ORF70 méi va’hodc
viéc gin chén (cua catxet biéu hién) vao trong ORF70 dugc dinh nghia v& mit chuc

ning sao cho ORF71 van gift dugc chitc nidng hodc nguyén ven.

~ Theo mot khia canh cu thé, vi tri gén chén ORF70 bao ham viéc x6a mot phﬁn
khoang 801bp trong ORF70 dbi v6i RacH (SEQ ID NO.: 20) hodc trinh ty tuong
ddng 70%, 80%, 85%, 90%, 95%, 99% clia né. Phan bi x6a trong trinh tu hé gen
RacH duoc thé hién 1a SEQ ID NO.: 20 (khong ¢ s nucleotit vi trinh ty bd gen
RacH hoan chinh khong duoc biét). Theo mot khia canh cu thé khdc, vi trf gdn chén
ORF70 bao ham viéc x6a 801bp theo 1y thuyét trong ORF70 dbi véi chiung EHV-1
kidu dai ab4 (m3 sb truy cip Genbank AY665713.1). Phin bi x6a ndm trong trinh ty
hé gen abd kiéu dai (mé s6 truy cdp Genbank AY665713.1) tir nucleotit 127681 dén
128482 (SEQ ID NO.: 19).

Trong sang ché, “ving gin sudon” dugc dung dé chi viéc tai tb hop ctia catxet
biéu hién chira trinh ti hodic gen quan tam, t5t hon 14 trinh tu ma héa khang nguyén,
vao trong hé gen EHV-1. Céac vung gén sudn nay vbn c6 trong EHV-1. Ving gin
suon Up70 (417 bp, SEQ ID NO.: 13) va ving gan suon Up71 (431 bp, SEQ ID NO.:
14) duoc chon d& tai t5 hop tuong ddng theo cach cb dién ddi voi tat ca cac
vecto/plasmit chuyén duge st dung cho vi tri orf70. Trong ching EHV-1 kiéu dai
ab4 (ma sb truy cap Genbank AY665713.1) cac trinh tu tuong ung dugc nim & cac
nucleotit 127264 — 127680 (ving gin sudn trén orf70, SEQ ID NO.: 15) va 128483
— 128913 (ving gén sudn trén orf71, SEQ ID NO.: 16). Déi véi viée téi t6 hop RED,
cac ving gan suon bi c4t do viéc phan cét gidi han Xbal. Céc ving gén sudn bi cét

2
A

nay giéng voi 283 bp 3’ ciia ving gén suon “cd dién” 417 bp (ving gén suon Up70,
SEQ ID NO.: 13) va 144 bp 5° ciia ving gén suon "cb dién” 431 bp (ving gén suon
Up71, SEQ ID NO.: 14), ma dugc md t & trén. Cac ving gén suon bj cat nay dugc
dat tén 1a ving gan sudn Up70 (283 bp), bao gdm SEQ ID NO.: 17 va ving gin sudn
Up71 (144 bp) bao gdm SEQ ID NO.: 18. Céc ving gén suon khic nhau niy xéc dinh

vi tri gan chén ORF70 gibng nhau. Céc ving gin suon ludn duge st dung theo cap
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mdt ving gin sudon “trdi” nhu cac SEQ ID NO.: 13, 15, 17 va mdt ving gén sudn

“phai” nhu cac SEQ ID NO.: 14, 16, 18.

Céc ban dd plasmit / vecto trén fig.3 d6i voi plasmit chuyén pU-mC70-BGH
(SEQ ID NO.: 21), trén fig.4 d6i véi vecto chuyén pU70-p455-71K71 (SEQ ID NO.:
22), va trén fig.5 d6i voi plasmit chuyén pU70-p455-H3-71K71 (SEQ ID NO.: 23) 1a
céc vi du vé cac vecto chira catxet biéu hién chuta vi tri gén chén ORF70 moi. Céc
ban dd plasmit / vecto trén fig.10 d6i véi vecto chuyén pU-1-3-p430-BGHKBGH
(SEQ ID NO.: 24), va trén fig.11 d6i véi plasmit chuyén pU1-3-p430-Hlav-
BGHKBGH (SEQ ID NO.: 25) la cac vi du vé céc vecto chira catxet biéu hién chtra
vi trf gén chén ORF1/3.

Sang ché con dé cap dén vecto EHV-1 bidu hién hai gen chuyén khéac nhau tir
mot khung vecto ma khong ghép hai gen chuyén bang céc chirc ning c6 ngudn gbc

tr virut ARN (peptit 2a, cac vi tri IRES) duéi su kiém so4t ctia mot trinh tu khoi dau.

Séang ché con d& cap dén vecto Equid alphaherpesvirus 1 (EHV-1), t6t hon 1a
RacH hoic RacH-SE, chira trinh ty thir nhét hoic gen quan tim dugc gén chén vao
vi trf gén chén ORF70 méi va trinh ty thir hai hodc gen quan tam dugc gan chén vao
vi tri gfn chén dugc thiét 14p nhu ORF1/3. Ngoai ra, séng ché con dé cap dén cac
vecto trén co s& cac virut Herpes khac, cu thé 1a cac virut Alphaherpes, cu thé 1a cac
Varicellovirus gdm Equid alphaherpesvirus 3 (EHV-3), Equid alphaherpesvirus 4
(EHV-4), Equid alphaherpesvirus 8 (EHV-8), Equid alphaherpesvirus 9 (EHV-9),
Bovine alphaherpesvirus 1 (BHV-1), Bovine alphaherpesvirus 5 (BHV-5), Canid
alphaherpesvirus 1, va Felid alphaherpesvirus 1.

Sang ché con d cap dén té bao chi cua dong vat c6 va chira cac vecto nhu
vay va cac phuong phép tao ra cac vacxin vecto st dung céc te bao chi nhu vay, cling
nhu cac ché phim mién dich va c4c vacxin chira vecto Equid alphaherpesvirus 1

(EHV-1) theo sang ché.

Vi thé, giai phap cho vén d k¥ thut dugc mod ta & trén dat dugc bang phan
md ta va cac phuong an duge md ta dic trung trong cdc yéu cau bao ho, va theo céc
khia canh khac nhau ctia n6, sang ché duoc thuc hign can cir vao phan yéu cau bao

ho kém theo.
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Céc tinh chit ndy cho phép tao ra cac vacxin vecto tai t6 hop dua trén EHV-1
RacH bidu hién it nhit mot khdng nguyén tir vi tri gin chén ORF70 méi dugc mo ta
hoic it nhat hai khang nguyén khéc nhau song song véi higu qua tuong duong tir vi
trf gén chén ORF70 méi dugc mé ta va vi tri gén chén khac nhu ORF1/3. Néu dich
vacxin chi gém c4c tac nhan gy bénh khac nhau thi viéc ap dung vi tri gén cheén
ORF70 méi nay song song voi vi tri gin chén dugc thiét 1ap nhw ORF1/3 ¢6 thé lam
giam chi phi hang héa mdt cach dang ké va thé hién 1a c6 wu diém 13 rang so voi

vecto chi biéu hién mot thanh phin khang nguyén.
MO t4 vin tit cic hinh vé

Céc hinh v& dudi day tao thanh mot phan ctia bdn mo ta sing ché va duoc dua
vao nhim minh hoa thém vé cac khia canh nhit dinh ctia séng ché. Séng ché c6 thé
duoc hidu 13 hon bang cach tham khao mot hodc nhidu hinh v& nay két hop voi phan

md ta chi tiét cac phuong 4n cu thé dugc thé hién & day.

Fig.11a so dd minh hoa so sanh céc ving orfl/3 cia chung EHV-1 kiéu dai (wt) ab4

va chiing vacxin giam doc luc EHV-1 RacH.
Fig.2 1a hinh minh hoa vi tri gén chén orf70

UL = doan don nhat dai

US = doan don nhét ngén

IR = doan lap dao ngugc bén trong

TR = doan lap ddo nguoc du tAn cung
gG = glycoprotein G

gpll = glycoprotein II

orf = khung doc m& (open reading frame)

bp = cdp bazo (base pairs)
Fig.3 12 ban dd plasmit va trinh ty nucleotit clia plasmit chuyén pU-mC70-BGH
Fig.4 1a ban dd plasmit va trinh ty nucleotit ctia vecto chuyén pU70-p455-71K71

Fig.5 1a ban d plasmit va trinh tw nucleotit clia plasmit chuyén dé gan chén catxet

biéu hién p45 5-H3-71 vao trong orf70 cuia EHV-1 RacH.
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H3 = khung doc mé& ma hoa cho hemagglutinin virut cim A H3

71pA = trinh ty polyA méi nhu duge md ta trong phin mo ta sang ché, EM
P2016-022

I-Scel = vi trf phan cét dbi v6i endonucleaza gidi han I-Scel

trinh tu khoi dAu aph = trinh ty khoi diu gen khdng Kanamycin nhan so

Kana = gen khang Kanamycine

ORF70 du 3’ = ving tai t6 hop xudi chidu véi vi trf gén chén

ORI = ngudn gdc sao chép clia plasmit

APr = gen khang Ampicillin cia plasmit

orf70 nguoc chiéu = ving ti t6 hop nguoc chidu cua vi tri gan chén

p455 = trinh tw khéi ddu méi p455

bp = cép bazo (base pairs)

Fig.6 12 so 6 minh hoa hé gen cua rEHV-1 RacH-SE-70-p455-H3 v6i ving gin chén
orf70 dugc phong dai.

orf69: khung doc m¢& s6 69 nguoc chiéu vi tri gin chén trong orf70; p455: doan
khoi diu méi dugc mod ta trong ban mo ta nay, xem ching han nhu vi du 1; H3:
hemagglutinin virut cim gen chuyén; 71pA.: trinh tu polyadenyl héa méi; Aorf70:
phén con lai ctia orf70 chira doan khoi d4u dbi vé6i orf71, ma ma héa glycoprotein IT

cAu trac cta virut (gpll).

Fig.7 thé hién két qua thir nghiém mién dich huynh quang gian tiép: Thir nghiém mién
dich huynh quang gian tiép cuia cac té bao VERO dugc giy nhiém bang rEHV-1
RacH-SE-70-p455-H3.

Céc té bao 24 gid sau khi nhidm duoc b dinh bing etanol va 1am kho bang
khong khi. Bang cach sir dung khang thé don dong c6 ban trén thi truong khang H3
lam khang thé so cép va IgG cta tho khang chudt dugc lién hop FITC lam khang thé
thtt cAp, H3 da thé hién trong céc té bao bi nhiém EHV-1 RacH SE-70-p455-H3 tai
td hop bing phép hién vi huynh quang.

Fig.8 thé hién két qua thim tach Western: Thim tich Western dbi v6i té bao bi nhiém
véi cac giai doan chuyén tiép khic nhau ctia rEHV-1 RacH-SE-70-p455-H3 hodc
YEHV-1 RacH-SE déi chimg hodc duoc gay nhidm gia. MAu thim tch bén tréi duoc



34209

{1 v6i khang thé don dong Ai2G7 duoc hudng dén gpll ciia EHV-1. Mau thim téch
ban sao bén phai duoc 0 voi huyét thanh ting mién dich ctia tho c6 ban trén thi truong

khang hemagglutinin H3 cim A (PA5-34930).

Fig.9 thé hién két qua d6 chuan virut: C4c bicu do the hién tai luong virut clia cac
mAu phdi ctia cac con lgn duge chung ngira hodc khong dugc chung ngura sau thu

thach

Inact= vacxin v0 hoat cé ban trén thi truong

EHV=rEHV-1 RacH-SE-70-p455-H3.

Fig.10 12 ban d0 plasmit va trinh ty nucleotit ctia vecto chuyén pU-1-3-p430-
BGHKBGH.

Fig.11 14 ban dd plasmit va trinh tw nucleotit ctia plasmit chuyén dé gan chén catxet

biéu hién p430-H1av-BGH vao trong orfl/3 ctia EHV-1 RacH.

Hlav = khung doc mé& ma hoa cho hemagglutinin virut cam A H1

BGHpA = trinh tw polyA hormon sinh truéng bo (bovine growth hormone
polyA sequence)

trinh tu khoi diu aph = trinh tw khéi dAu gen khang Kanamycin nhan so

Kana = gen khang Kanamycine

Flank B = viing tai td hop xudi chiu véi vi tri gén chén

Flank A = viing tai t6 hop nguoc chidu voi vi tri gén chén

p430 = trinh tw khéi ddu méi p430

bp = cdp bazo (base pairs).

Fig.12 14 so &6 minh hoa h¢ gen ciia rEHV-1 RacH-SE-1/3-p430-Hlav v6i ving géan
chén orf1/3 dugc phong dai.

Aorfl: Phén con lai cia khung doc m& 1 nguoc chidu véi vi tri gén chén; p430:
trinh tw khéi diu méi duge mo ta trong ban mo ta nay, chéng han xem vi du 1; Hlav:
hemagglutinin virut cim gen chuyén; BGHpA: trinh ty polyadenyl héa hormon tang

trudng bo; orf3: khung doc md 3 xudi chiéu véi vi tri gén chen.
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Fig.13 thé hién két qua thdm tach Western va mién dich huynh quang cta té bao bi
nhidm rEHV-1 RacH-SE-1/3-p430-Hl1av thé hién su bidu hién cta gen chuyén.

Hlav = rEHV-1 RacH-SE1/3-p430-Hlav
SE = rEHV-RacH-SE (d6i chiing)
Gia = t& bao khong bi nhiém (d6i chimg)

Fig.14 14 so dd minh hoa hé gen cua rEHV-1 RacH-SE-1/3-p430-Hlav-70-p455-H3
(rEHV-1-RacH-SE B) véi hai ving gén chén duge phéng dai.

Aorfl: Phan con lai ctia khung doc m& 1 nguoc chidu v6i vi tri gén chén; p430:
trinh tw khai ddu moi; Hlav: hemagglutinin virut cim gen chuyén; BGHpA: trinh tu
polyadenyl héa hormon ting trudng bo; orf3: khung doc m¢ 3 xudi chiéu véi vi tri

gan chen.

orf69: khung doc mé 69 nguoc chidu véi vi tri gén chén trong orf70; p455:
trinh ty khoi ddu méi; H3: hemagglutinin virut cim gen chuyén; 71pA: trinh tu
polyadenyl hda méi; Aorf70: phan con lai cia orf70 chira trinh ty khoi d4u cho orf71,

ma ma héa glycoprotein II cu tric cta virut (gpIl).

Fig.15 thé hién két qua thdm tach Western: Thém tach Western cua té bao bi nhiém
tEHV-1 RacH-SE-1/3-p430-Hlav-70-p455-H3 (B), vecto trbng rEHV-1 RacH-SE
(SE), hodc duoc gay nhiém gia (ctrl). C4c mAu thdm tach ban sao dugc 1 véi huyét
thanh ting mién dich ctia tho c6 ban trén thi trudng khang H3 (H3), huyét thanh ting
mién dich ctia thd c6 ban trén thi truong (PA 34929) khang H1 (H1), hodc khang thé
don dong Ai2G7 khang EHV-1 gplI (gplD).

Fig.16 thé hién két qua than nhiét trung binh cita cic nhém trude va tai thoi diém 1,
2, va 3 ngay sau khi thir thach. Khoang sai sb, do 1éch chuén. Tir trdi sang phai trén
mdi ngay thit nghiém: nhém dbi chimg 4m (neg. ctrl.), nhém doi chimg thir thach
(chall. ctrl.), ddng vat dugc chung ngira mot lan bang RacH-SE-70-p455-H3 (Ix
EHV-1), duge ching ngira hai 1an bing RacH-SE-70-p455-H3 (2x EHV-1), hodc hai

1an bang vacxin IAV lon vd hoat (2x chét).
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Fig.17 thé hién diém s6 trung binh ctia phdi ctia cic nhém mot va ba ngay sau khi thir
théch. Khoang sai sb, d0 1éch chudn. Nhom déi chimg 4m (neg. ctrl.), nhém d6i chimg
thir thach (chall. ctrl.), dong vat dugce chung ngira mot lan bﬁng RacH-SE-70-p455-
H3 (1x EHV-1), duoc ching ngura hai 1an bing RacH-SE-70-p455-H3 (2x EHV-1),

hoic hai l4n bang vacxin IAV lon v hoat (2x chét).

Fig.18 thé hién d6 chuén trung hoa huyét thanh thuan nghich (SN) ctia huyét thanh
dong vat khang chiing thtr thach IAV H3 lon R452-14 duge thu gom vao ngay thi
thach. 20, giGi han phat hién. Nhom dbi ching am (neg. ctrl.), nhém dbi chimg thir
thach (chall. ctrl.), ddng vat dugc ching ngira mot 1an bang RacH-SE-70-p455-H3
(1x EHV-1), duoc chung ngira hai 1an bang RacH-SE-70-p455-H3 (2x EHV-1), hodc

hai 14n bing vacxin IAV lon v6 hoat (2x chét).

Fig.19 thé hién céc két qua tir IL-1p tir BALF duoc ldy mot hodic hai ngdy sau khi st
dung thir thach TAV lon. M3i chim 12 gid tri duoc xéc dinh cho méi con vat. Nhém
d6i ching am (Neg. Ctr.), nhém dbi ching thir thach (Chall. Ctr.), cac con vat dugc
chiing ngtra mot 14n bang RacH-SE-70-p455-H3 (1x EHV-1), dugc chung ngura hai
l4n bing RacH-SE-70-p455-H3 (2x EHV-1), hodc hai 14n bang vacxin IAV lon v6
hoat (2x chét).

Fig.20 thé hién céc két qua tir IFNy-ELISpots ctia cic PBMC duoc kich thich lai 7
ngay sau khi chung ngtra l4n hai. (A), nhém dbi chung khong duge chung ngira; (B),
duoc chung ngura hai 14n bing vacxin IAV lgn v hoat; (C), dugc chung ngtra mot
IAn bing rEHV-1 RacH-SE-70-p455-H3; (D), duoc chiing ngira hai 1an bang rEHV-
| RacH-SE-70-p455-H3. Déi véi cac con vat chi duge ching ngira mt lan bing
rEHV-1 RacH-SE-70-p455-H3 viéc kich thich lai tuong tmg véi 7 ngay sau khi ching
ngtra 14n thit nht. M3i chdm 1a gi4 tri duge x4c dinh cho m&i con vat & thoi diém da
dinh va sau khi kich thich lai bang céc tac nhan kich thich cu thé. Dé kich thich lai,
TAV HA lon dugc biéu hién téi t6 hop tuong Umg v6i khang nguyén vacxin H3 trong
rEHV-1 RacH-SE-70-p455-H3 (HA_V), AV HA lon dugc biéu hién tai t0 hop tuong
{tmg véi H3 clia chung thir thich R452-14 (HA_CH), mo6i trudng dé phaloangx HA_V
va HA_CH (RPMI), vecto EHV-1 RacH-SE trbng (EHV-1 trbng), vacxin RacH-SE-
70-p455-H3 (EHV-1-H3), ching thir thach TAV H3N2 lon R452-14 (H3N2), dich ndi
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t8 bao tir cac t& bao khong bi nhidm duoc sir dung dé nudi cay R452-14 (MDCK),

hodc duoc bidu hién téi t6 hop nucleoprotein AV lgn (NP) duoc st dung.
Fig.21 thé hién ban dd so luge ctia plasmit chuyén pU1/3-p430-H1hu-BGHKBGH
Fig.22 thé hién ban db so luge cua plasmit chuyén pU70-p455-Hlpdm-71K71

Fig.23 thé hién hé gen ADN soi kép tuyén tinh cua rEHV-1 RacH-SE-1/3-p430-
H1hu-70-p455-H1pdm ({EHV-1 RacH-SE_D) v6i cdc vung gén chén orf1/3 va orf70
dugc phéng dai

Fig.24 thé hién két qua ctia thAm tach Western cua cac té bao bi nhiém rEHV-1 RacH-
SE B, RacH-SE_D, RacH-SE, hodc khong bi nhiém (ctrl). Cac mAu thidm tach ban
sao duoc 0 voi huyét thanh ting mién dich da dong cua tho khang H3 (PAS5-34930),
huyét thanh ting mién dich da dong cua tho khang H1 (PAS5-34929), hodc khéng thé
don dong (Ai2G7) khang EHV-1 glycoprotein IT (gpll). TAt ca cac khang thé déu tao
ra cac mau nhu ky vong x4c nhan su biéu hién cua cac khang nguyén mong mudn H3
va H1 va hiéu qua sao chép co thé so sanh cta cac virut khac nhau nhu duge danh gia

tir két qua nhudm rit gibng nhau ciia EHV-1 gplI trén tht ca cac mAu t& bao bi nhifm.

Fig.25 thé hién két qua ctia cac thi nghiém trung hoa virut cim A d6i voi huyét thanh

chudt nhit. * Khoang sai sé thé hién d6 1&ch chuén.
Fig.26 thé hién ban do plasmit chuyén pU70-455-SBVGe_71K71

Fig.27: A) thé hién két qua ctia RT-PCR dinh luong db6i voi gia suc d6i chimg khong
duogc chiing ngira (6 trén) va cac con vét duge chung nglra hai ]4n bang rEHV-SBV-
Gc (6 dudi) dé phat hién hé gen virut SBV. Cac con vét riéng 1& duoc nhan dién béng
céc loai dudng va ky hi¢u khac nhau 14n luot d6i voi mdi nhém dong vat khong dugc
chiing ngtra va dugc chiung ngira. Con vét sé 1 duoc mo ta 1a dudng lién mau den véi
c4c hinh tron den (tuong tmg véi cdt mau den trén fig.27B). Con vét s6 2 dugc md ta
1a dudng nét dut mau xém véi cée hinh tam gidc mau xdm (twong tmg voi cot mau
x4m nhat trén fig.27B). Con vt s6 3 dugc md ta 1a duong nét dit mau den véi cac
hinh vudng trdng (twong ung Vi cac cot mau trdng trén fig.27B). Con vat s6 4 duge
md ta 13 dudng nét dit mau xam véi hinh thoi mau xam (twong tmg véi cdt mau xam

dam trén fig.27B). B) Két qua tir céc thir nghiém trung hoa huyét thanh dbi véi gia
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stc dbi ching khong duoc chiing ngira (6 trén) va cic con vat dugc ching ngira hai
14n bang rEHV-SBV-Gc (6 duéi). Cac con vt riéng r& dugc nhan dién bing cac mau
sic cot khac nhau (tr mau den dén x4m nhat dén x4m dam va dén tring) 1an luot dbi
v6i mbi nhom dong vat khdng duge ching ngira va duge ching ngtra. Con vat sb 1
duoc mo ta 13 cot mau den (twong Ung voi dudong mau den véi cdc hinh tron mau den
trén fig.27A). Con vat s6 2 dugc mo ta 12 cot mau xam nhat (twong tmg véi dudng
nét dit mau xam véi cac hinh tam gidc mau xam trén fig.27A). Con vét s6 3 dugc mo
t4 1a cOt mau tring (tuong tng v6i dudng nét dit mau den voi cac hinh vubng mau
tréng trén fig.27A). Con vat s6 4 dugc md ta 13 cot mau xam dam (twong Gng véi

dudng nét dirt mau xam voi hinh thoi mau xam trén fig.27A).

Fig.28 thé hién két qua thir nghiém trung hoa EHV. Tht ca céac két qua thu dugc tur
c4c mAu cua con vit giéng nhau trong nhém tuong tng duoc thé hién dudi sic thai
mau xam nhu nhau: mot con vat dugc bidu thi bing c6t mau den, con vat khac dugc
biéu thi béng co6t mau xam nhat, con vat thi ba duogc biéu thi bang cot mau tréng, va

con vat tha tu dugc biéu thi béng cOt mau xam dam.

Fig.29 thé hién do chuén IAV lon & phdi duge x4c dinh 1a md phdi TCID50/g dbi voi
cac dong vat bi giét mot ngdy sau khi thu thach. neg. ctrl., nhom d6i ching am; chall.
ctrl., nhém d6i chimg thir théach; 2x IM, nhoém dugc ching ngira hai lan trong co;
IN+IM, nhém duoc ching ngira 1an thi nhit trong miii va 1an thit hai trong co; 2X
IN, nhém duge ching ngira hai 1in trong miii. Céc diém dit liéu cho biét gia tri trung
binh thu duoc tir céc con vat riéng 1¢. Pudng nim ngang & giita tuong tmg cho biét
céc gid tri trung binh ctia nhém. Céc dudng nim ngang trén va dudi 14n luot thé hién
céc do 1éch chuin. Gia tri p dbi véi cac so sanh théng ké theo cdp ctia cac nhdm duge
néu dudi ddy va duge tinh bing kim dinh t bing cach st dung kiém dinh Mann-
Whitney va GraphPad Prism® cho phin mém Windows 7.02, GraphPad
Software,Inc. La Jolla, CA 92037, USA, bang cach cai dit cac phén mém chuén tuong

ung.

Fig.30 thé hién do chuén IAV lon trong phdi dugc x4c dinh 1a TCID50/g md phdi dbi
v6i céc con vat bi giét ba ngdy sau khi thir thach. neg. ctrl., nhém ddi chimg am; chall.
ctrl.,, nhém ddi ching thir thach; 2x IM, nhém dugc ching nglra hai lan trong co;

IN+IM, nhém duoc ching ngira 1an thir nhét trong miii va lan tht hai trong co; 2X
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IN, nhém dugc ching ngira hai 1in trong miii. Céc di8m dit liéu thé hién gid tri trung
binh thu dwoc tir céc con vat riéng 1é. Pudng nim ngang & gitta tuong tmg thé hién
céc gia tri trung binh ctia nhom. Cac dudng nim ngang trén va dudi 1an lugt thé hién
céc do léch chuin. Gia tri p d6i vé6i cac so sanh théng ké theo cip ctia cdc nhoém dugce
néu dusi ddy va duge tinh bing kiém dinh t bing cach st dung kiém dinh Mann-
Whitney va GraphPad Prism® cho phin mém Windows 7.02, GraphPad
Software,Inc., La Jolla, CA 92037, USA, bing cch cai dit cac phin mém chuén

tuong Ung.

Fig.31 thé hién d6 chuén IAV lon & phdi dugc x4c dinh 1a TCID50/g md phéi dbi véi
céc con vt bi giét nim ngdy sau khi thir thach; neg. ctrl., nhom ddi ching am; chall.
ctrl., nhém ddi chimg thir thach; 2x IM, nhém dugc ching ngira hai lan trong co;
IN+IM, nhém duoc ching ngia 1an thir nhit trong mi va 14n tht hai trong co; 2X
IN, nhém duoc chiing ngira hai 14n trong miii. Céc diém dit liéu the hién gid trj trung
binh thu dwoc tir céc con vat riéng 1é. Puong ndm ngang & gifta tuong tmg thé hién
céc gid tri trung binh ctia nhém. Cac duong ndm ngang trén va dudi 1an luot thé hién
cac d6 léch chudn. Gid tri p dbi vdi céc so sanh théng ké theo cp clia cac nhém duoc
néu dudi day va duge tinh bing kidm dinh t bing cach sir dung kiém dinh Mann-
Whitney va GraphPad Prism® cho phin mém Windows 7.02, GraphPad
Software,Inc., La Jolla, CA 92037, USA, bing cich cai dt cic phin mém chuin
tuong ung.

Fig.32 thé hién cac két qua tr cac thir nghiém hép thu mién dich lién két enzym
(enzyme-linked immunosorbent assay - ELISA) dac hi€u voi globulin mién dich G
(IgG) ctia lon khang khang nguyén hemagglutinin H3 ctia IAV lon duoc biéu hién tai
t6 hop ma tuong ddng véi H3 duoc biéu hién bdi chiing vacxin rEHV-1 RacH-SE_B.
Vi thir nghiém nay, mdi 15 dugc phi bang 100 ng H3 duge bidu hién tai td hop. Céc
mau duoc do theo cip, gia tri trung binh cuia mau duoc tinh tlr cc s6 do theo cip, va
gia tri ctia nhom dugc tinh tir gid tri trung binh cua mau tuong tng. chall. ctrl., nhém
d6i chimg thir thach (dung lam d61 chimg 4m); 2x IM, nhém dugc chung ngira hai lan
trong co; IN+IM, nhém duge ching ngura 14n th& nhat trong miii va 14n tht hai trong

co; 2X IN, nhém duge ching ngira hai 14n trong miii. Khoang sai s6 thé hién do léch
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chun. Ngay nghién ctru (Study days - SD) dugc néu trong chi giai ¢ bén phai cia
db thi.

Fig.33 thé hién cac két qua tir cac thir nghiém hép thu mién dich lién két enzym
(enzyme-linked immunosorbent assay - ELISA) dic hi¢u véi globulin mién dich G
(IgG) ctia lon khang khéng nguyén hemagglutinin H3 ctia IAV lon duge biéu hién tai
t6 hop ma tuong ddng v&i H3 duge biéu hién bai ching vacxin rEHV-1 RacH-SE_B.
Vi thit nghiém nay, m3i 13 dugc phu bing 100 ng H3 duoc biéu hién tai t6 hop. Cac
mAu duoc do theo cip, gid tri trung binh ctia mAu duge tinh tir céc s6 do theo cap, va
gid tri cia nhoém dugce tinh tir gia tri trung binh cua mau tuong ung. chall. ctrl., nhém
d8i chimng thir thach (ding 1am ddi chimg am); 2x IM, nhém dugc ching ngira hai 1an
trong co; IN+IM, nhém duoc chung ngura 14n thir nhét trong mfii va 14n thw hai trong
co; 2X IN, nhém duge chiing ngira hai 14n trong miii. Khoang sai s6 thé hién d6 léch
chuln. Ngay nghién ctru (Study days - SD) duoc néu trong chti gidi & bén phai clia
do thi.

Fig.34 thé hién céc két qua tir thir nghiém dém hép thuy min dich duoc lién két enzym
dic hidu véi interferon gama (IFNy ELISpot). Té bao don nhan mau ngoai Vi
(Peripheral blood mononuclear cell - PBMC) dugc tinh ché tir mau duoc 1y tir dong
vat thir nghiém vao ngay nghién ctru 28 (SD28). Sau d6 PBMC dugc kich thich lai
bang chung thir thach TAV lon H3N2 R452-14 & ty 1€ gay nhiém 1a 1 (H3N2 MOI 1)
hoic bing khang nguyén H3 IAV lon dugc bidu hién tai t6 hop ma tuong ddng voi
H3 duoc biéu hién béi ching vacxin rEHV-1 RacH-SE_B ¢ ndng d6 1a 1pg/ml (rH3
1pug/ml). Béng cach st dung PBMC kich thich lai, thir nghiém dém hép thu mién dich
duoc lién két enzym déc hiéu interferon gama (IFNy ELISpot) dugc thuc hién, va céc
gia tri thu dugc duoc chuin héa véi 1076 té bao va duoc tinh 13 gid tri trung binh
tuong ung cua timg nhom. chall. ctrl., nhém d6i chung thir thach (duge stir dung lam
d6i chuing 4m); 2x IM, nhém dugc ching nglra hai 14n trong co; IN+IM, nhém duoc
ching ngira 14n thi nhat trong miii va 14n thit hai trong co ; 2X IN, nhém dugc chung

nglra hai 1an trong miii. Khoang sai s6 thé hién d6 1éch chuan.

Fig.35 thé hién cac két qua tir thir nghiém dém hép thy mién dich dwoc lién két enzym
ddc hiéu interferon gama (IFNy ELISpot). Té bao don nhan mau ngoai vi (Peripheral
blood mononuclear cell- PBMC) dugc tinh ché tir mau duge liy tir dong vat thir
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nghiém vao ngay nghién ctru 28 (SD28). Sau d6 PBMC duoc kich thich lai béng
chiing thir thach TAV lon H3N2 R452-14 & ty 1€ gay nhiém 13 1 (H3N2 MOI 1) hodc
bing khang nguyén H3 IAV lon dugc biéu hién ti td hop ma twong dong véi H3
duoc bidu hién bdi ching vacxin rEHV-1 RacH-SE_B & ndng d6 1a 1pg/ml (rH3
1pg/ml). Bing cach sit dung PBMC kich thich lai, thir nghiém dém hip thu mién dich
duoc lién két enzym dic hiéu interferon gama (IFNy ELISpot) dugc thuc hién, va cac
gid tri thu dugc duge chudn héa véi 106 t& bao va dugc tinh 13 gid tri trung binh
twong tmg cua timg nhom. chall. ctrl., nhém d6i ching thir thach (duge sir dung lam
d6i chtimg am); 2x IM, nhém dugc ching nglra hai 14n trong co; IN+IM, nhém duoc
chiing ngira 1an thir nhit trong miii va 14n tht hai trong co ; 2X IN, nhém duoc ching

ngira hai lan trong miii. Khoang sai s6 thé hién do 1éch chuan.
Mo ta chi tiét sang ché

Sang ché nay giai quyét dugc cac van dé von c6 trude day va tao ra su cai tien

10 rét trong linh vuc.
No6i chung, sang ché dé cap dén catxet bicu hién chua:

(i) it nhat mét trinh tw nucleotit ngoai sinh quan tam, t5t hon 1a gen quan tAm, t6t hon
nita 13 trinh tu ma héa khang nguyén, qua d6 trinh tu nucleotit quan tdm nay, t6t hon
la gen quan tam, t8t hon nita 14 trinh tw ma héa khang nguyén, dugce lién két duoc lién

két theo kidu hoat dong dugc véi trinh ty khoi dau, va

(if) it nhét mot ving gn suon ORF70 trai duoc chon tir nhém bao gom: SEQ IDNO.:
13 va trinh tu tvong ddng va/hodc ddng nhat 70%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% cta nd, SEQ ID NO.: 15 va trinh tu tuong déng
va/hodc ddng nhat 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%. 99% ctia n6, va SEQ ID NO.: 17 va trinh tw twong dong va/hogc dong nhat 70%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cla no, va

(iif) it nhit mot ving gan sudon ORF70 phai dugc chon tir nhém bao gdm: SEQ ID
NO.: 14 va trinh tu twong ddng va/hodic ddng nhat 70%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% cia n6, SEQ ID NO.: 16 va trinh tu twong
ddng va/hodc ddng nhit 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
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97%, 98%, 99% cta nd, va SEQ ID NO.: 18 va trinh tu tuong ddng va/hoic dong
nhit 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cua

nd.

Sang ché con d& xudt Equid herpesvirus (EHV), dic biét la Equid
Alphaherpesvirus nhu EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9, dic biét hon la
vecto Equid Alphaherpesvirus 1 (EHV-1), déc biét nhét 12 chung RacH, chta catxet

biéu hién theo sang ché.

Séng ché @& xuit vecto Equid Alphaherpesvirus 1 (EHV-1), t5t hon 14 ching

RacH, chira catxet biéu hién theo sang ché.

Sang ché con d& cap dén Equid herpesvirus (EHV), ddc biét la Equid
Alphaherpesvirus nhu EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9, dic biét hon 1a
vecto Equid Alphaherpesvirus 1 (EHV-1), ddc biét nhét 14 ching RacH, chua:

(i) it nhat mot trinh ty nucleotit ngoai sinh quan tam, t&t hon 1 gen quan tam, t6t hon
nita 13 trinh ty m3 héa khang nguyén, qua d6 trinh tu nucleotit quan tdm nay, t6t hon
la gen quan tam, &t hon nita 13 trinh tu m4 héa khang nguyén, dugc lién két duoc lién

két theo kiéu hoat dong dugc véi trinh tu khoi dau, va

(ii) it nhéit mot ving gén sudn ORF70 trai duoc chon tir nhém bao gém: SEQ ID NO.:
13 va trinh tu tuong ddng va/hodc ddng nhét 70%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% cua n6, SEQ ID NO.: 15 va trinh tu twong déng
va/hodc ddng nhat 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%. 99% ctia nb, va SEQ ID NO.: 17 va trinh tu twong ddng va/hodc dong nhét 70%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% clia nd, va

(iii) it nhdt mot ving gén suon ORF70 phai duge chon tir nhém bao gbém: SEQ ID
NO.: 14 va trinh tw tvong ddng va/hodc ddng nhat 70%, 80%, 85%, 90%, 91%, 92%,
93%., 94%, 95%, 96%, 97%, 98%, 99% clia né, SEQ ID NO.: 16 va trinh tu tuong
ddng va/hodc ddng nhit 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% ctia n6, va SEQ ID NO.: 18 va trinh tu tuong ddng va/hoic dong
nhat 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cla

no.
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Sang ché con dé cap dén Equid herpesvirus (EHV), dic biét la Equid
Alphaherpesvirus nhu EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9, dic biét hon 1a
vecto Equid Alphaherpesvirus 1 (EHV-1), dac bi€t nhét 14 ching RacH, chira trinh tu
nucleotit quan tim, t6t hon 1a gen quan tam, tdt hon ntta 13 trinh ty ma3 hoéa khang

nguyén, duoc gén chén vao ORF70.

Séng ché con dé cap dén Equid herpesvirus (EHV), ddc biét la Equid
Alphaherpesvirus nhu EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9, dic biét hon 1a
vecto Equid Alphaherpesvirus 1 (EHV-1), dac biét nhét 13 chiing RacH, chtta trinh tu
nucleotit hodc gen thr nhét quan tim, t6t hon 12 trinh tw ma héa khang nguyén, duoc
gén chén vao ORF70 va trinh ty nucleotit hodc gen thit hai quan tam, t6t hon 14 trinh
tu ma hoa khang nguyén khac, dugc gén chén vao vi tri gén cheén thtt hai, tdt hon 13
ORF1/3. Theo khia canh cu thé ctia vecto EHV-1 nay theo sang ché, it nhét hai gen
quan tAm duoc lién két theo kiéu hoat dong dugc v6i céc trinh tur didu hoa, tot hon 14

céc trinh tu khoi dau.

Theo khia canh cu thé cua vecto theo sang ché, viéc gén chén vao ORF70 duogc
déc trung béng viée x6a, cét, thay thé, bién dbi mot phﬁn ho#c tuwong tu trong ORF70,

nhd d6 ORF71 van gitt duoc chue nang.

Theo mot khia canh cu thé khéc ctia vecto theo sang ché, viéc gén chén vao
trong ORF70 dugc dic trung bang viéc x6a mot phan khoang 801bp trong ORF70
déi v6i RacH (SEQ ID NO.: 20) hodc trinh tu tuong dong va/hogc déng nhét 70%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cla nd.

Theo mot khia canh cu thé khac cua vecto theo séng ché viéc gén chén vao
trong ORF70 duoc dic trung bang viéc x6a mot phan khoang 801bp trong ORF70
dbi v6i RacH (SEQ ID NO.: 20) hodc x6a trinh tu tuong ddng va/hoic ddng nht
70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% clia n6 &
ching bét ki khac.

Theo mot khia canh cu thé khéc cia vecto theo séng ché, viéc gén chén vao
trong ORF70 duoc dic trung bang viéc x6a khoang 801bp trong ORF70 i voi
chiing EHV-1 kiéu dai ab4 (m s6 truy cdp Genbank AY665713.1), nho d6 phan bi
x0a trong trinh tu hé gen ab4 kiéu dai duoc ndm gifta nucleotit 127681 va 128482
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(SEQ ID NO.: 19) hoc trinh tw twong ddng va/hogic ddng nhat 70%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cua nd.

Theo mdt khia canh cu thé khéac cia vecto theo sang ché, viéc gin chén vao
trong ORF70 dugc dic trung bing viéc x6a khoang 801bp trong ORE70 déi voi
ching EHV-1 kiéu dai ab4 (ma s6 truy cdp Genbank AY665713.1), nhdr d6 phan bi
x0a trong trinh ty hé gen ab4 kiéu dai dwoc ndm giita nucleotit 127681 va 128482
(SEQ ID NO.: 19) hoiic x6a trinh tu twong dong va/hodc dong nhit 70%, 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cuané & chung bat ky khéc.

Theo khia canh cu thé nita ciia vecto theo sdng ché, vecto EHV, cu thé 1a vecto
EHV-1 bao gdm it nhat mot ving gén suon dugc chon tir nhém bao gébm: SEQ ID
NO.: 13, SEQ ID NO.: 14, SEQ ID NO.: 15, SEQ ID NO.: 16, SEQ ID NO.: 17, va
SEQ ID NO.: 18 va trinh ty twong ddng va/hodc ddng nhat 70%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% cta trinh tu bat ky trong s6 cac
trinh tu nay.

Theo khia canh cu thé khic ctia vecto theo sang ché, vecto EHV, cu thé 1a
vecto EHV-1 bao gbm (i) it nhat mot ving gin sudon ORF70 trai dugc chon tir nhém
bao gdm: SEQ ID NO.: 13, SEQ ID NO.: 15, va SEQ ID NO.: 17, va (ii) it nhat mot
ving ghn swon ORF70 phai dugc chon tir nhém bao gom: SEQ ID NO.: 14, SEQ ID
NO.: 16, va SEQ ID NO.: 18.

Theo khia canh cu thé khac clia vecto hodc catxet biéu hién theo sang ché,
trinh tu nucleotit quan tdm da néu, t5t hon 14 gen quan tam, tdt hon nita 14 trinh tu ma

hoa khang nguyén 1a khong c6 trong tw nhién va/hodc 1a tai t6 hop.

Theo khia canh cu thé khac clia vecto hodc catxet biéu hién theo sang ché,

trinh tu nucleotit quan tim da néu la tai t6 hop va/hodic khac loai va/hodc ngoai sinh.

Theo khia canh cu thé khac ctia vecto hodc catxet biéu hién theo séng ché,
trinh tu ma hoa khang nguyén da néu d8 cap dén tac nhan gy bénh tic dong dén dong

vét san xuat thuc pham nhu lgn va/hodc gia suc.

Theo khia canh cu thé cua vecto hodc catxet biéu hién theo sang ché, trinh tu

ma hoa khang nguyén di néu d& cap dén tac nhan gy bénh tac dong dén lon. Theo
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khia canh cu thé khéc, tic nhan gdy bénh d& néu la virut cim lgn A (Swine Influenza
A Virus - IAV). Theo khia canh cu thé khac, khang nguyén da néu la khang nguyén
hemagglutinin (HA), d4c biét 1a khang nguyén hemagglutinin da néu la c6 ngudn gbc
tir virut cim A. Vi dy, virut cim A 12 virut cim A (A/lon/Italy/116114/2010(HIN2)),
virut cum A (A/lon/Italy/7680/2001(H3N2)), virut cum A
(A/lon/Gent/132/2005(HINT)), va/hoac virut cim A
(A/lon/Italy/4675/2003(H1N2)). Theo khia canh cu thé khac, khdng nguyén dd néu
bao gém hodac chi bao gém trinh tu dugc ma hoa béng SEQ ID NO. duogc chon tur
nhém bao gdm: SEQ ID NO.: 26, 27, 28, vi 29. Theo khia canh cu thé khac, khang
nguyén di néu bao gém hodc chi bao gém trinh ty m4 héa trinh ty axit amin véi do
tuong ddng it nhét 1a 70%, it nhAt 1a 75%, it nhit 1a 80%, it nhét 1a 85%, it nhét 13
90%, it nhAt 12 91%, it nhAt 1a 92%, it nhét 12 93%, it nhét 1a 94%, it nhét 1a 95%, it
nhét 13 96%, it nhét 1a 97%, it nhat 1a 98% hogc it nhat 1a 99% so véi trinh tir axit
amin nhu néu trong SEQ ID NO.:26, SEQ ID NO.:27, SEQ ID NO.:28 va SEQ ID
NO.:29.

Theo khia canh cu thé khéc cta vecto hodc catxet biéu hién theo sang ché,
trinh tw mi héa khang nguyén da néu @& cap dén tic nhan gy bénh tac dong dén gia
stic. Theo khia canh cu thé khéc, tdc nhan gy bénh da néu 1a virut Schmallenberg
(SBV). Theo khia canh cu thé khéc, khang nguyén dd néu la protein Gc ciia SBV
(SBV-Ggc). Theo khia canh cu thé hon, khang nguyén da néu 1a dang dugc cit cua
SBV-Gc vi du nhu phén 234 axit amin ciia ving ma héa ctia SBV-Ge. Theo khia canh
cu thé, phan 234 axit amin nay cta ving ma héa cua SBV-GC c6 ngudn gbe tlr dAu
tAn cling amino cta glycoprotein Ge ctia SBV. Theo khia canh cu thé khéc, phan 234
axit amin nhu viy cla ving ma héa cia SBV-GC dugc bién ddi dé c6 duge su van
chuyén hiéu qua dén va gin chén vio trong cdc mang huyét twong ctia té bao bi nhiém
(vidu bang cach gén chén peptit tin hiéu vao trinh tu ciia SBV-Ge va/hodc bang su
gin chén clia peptit neo xuyén mang vao trinh tu cla SBV-Gc), va/hodc phan 234
axit amin nay dugc t5i wu hoa vé viée sir dung codon dé biéu hién trong EHV-1,
va/hodic trinh tu lién két GS (vi dy, SEQ ID NO.:30) duoc gén cheén vao gitta phan
Ge va peptit tin hiéu / neo xuyén mang. Theo khia canh cu thé khac, khdng nguyén
d4 néu dwoc ma héa bing trinh ty ¢6 dé twong ddng it nhét 1a 70%, it nhat 12 75%, it
nhéit 14 80%, it nhét 12 85%, it nhat 1a 90%, it nht 1a 91%, it nhét 1a 92%, it nhat 1a
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93%, it nhat 12 94%, it nhat 1a 95%, it nhét 12 96%, it nhat 12 97%, it nhét 12 98%, it
nhét 13 99%, hoic it nhat 1a 100% so véi trinh tu axit nucleic nhu néu trong SEQ ID
NO.:31. Theo khia canh cu thé khac khdng nguyén da néu bao gdm hotc chi bao gdm
trinh tu duoc ma héa bdi SEQ ID NO.: 31.

Theo khia canh cu thé cta vecto theo sang ché, gen quan tdm dugc lién Kkét

theo kiéu hoat dong dugc véi trinh tu didu hoa, tt hon 12 trinh tu khoi dau.

Theo khia canh cu thé khac cta vecto hodc catxet biéu hién theo sang ché,
vecto hogc catxet biéu hién ndy con chira it nhét 1a mot trinh tu didu hoa bd sung khic

nhu trinh tu tin hiéu két thic hodc trinh tu polyadenyl héa.

Theo khia canh cu thé khac cua vecto hodc catxet biéu hién theo sang ché,
vecto hodc catxet biéu hién nay con chira céc trinh tu didu hoa bd sung nhu trinh tu

tin hidu két thuc va/hoic trinh ty polyadenyl hoa.

Theo khia canh cu thé khac ctia vecto hodc catxet biéu hién theo séng ché,
vecto hodc catxet biéu hién nay con chira it nhét 12 mét trinh tu nucleotit quan tdm
khéc, t6t hon 14 gen quan tAm khac, tdt hon nita 13 trinh tw m& hoa khang nguyén.
Theo mdt khia canh, it nhét 14 mot trinh tu nucleotit quan tdm khéac, t6t hon 1a gen
quan tAm khac, t5t hon nfta 14 trinh tw ma héa khang nguyén, duoc gén chén vao cling
vi trf gén chén ORF70, vi dy, thong qua (cac) peptit IRES /2a. Theo khia canh khac,
vecto hodc catxet biéu hién chua it nhét 12 mét trinh tu nucleotit quan tdm khac, tbt
hon 14 gen quan tdm khic, tdt hon nita 12 trinh ty ma hoa khang nguyén, dugc gin

chén vao vi tri gén chén khéc, t6t hon 1a vao ORF1/3.

Theo khia canh cu thé ciia vecto hodc catxet biéu hién theo sang ché, it nhat 1a
hai gen quan tdm dugc lién két theo kiéu hoat dong duoc v6i céac trinh tu diéu hoa,

t6t hon 14 c4c trinh tw khéi dau.

Theo khia canh khac ctia vecto hodc catxet bidu hién theo sang ché, (cac) trinh
fur khéi dAu duge lién két theo kidu hoat dong duoc v6i mdt hogc hai hodc nhiéu trinh
tw hodc gen quan tAm dugc chon tir nhdm bao gém: T 16n SV40, gen bidu hién rat
sém 1 cuia HCMV va MCMV, vung khéi dAu alpha yéu t6 kéo dai ctia nguoi, ving
khéi dAu baculovirus polyhedrin, manh chic nang cia 4pgG600 (SEQ ID NO.: 1), tot
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hon 13 manh chtc ning nay 1a p430 (SEQ ID NO.:3), manh chirc ndng cta trinh tu
nucleotit bd tro cia 4pgG600 (SEQ ID NO. 1), manh chirc nang ctia 4pMCP600 (SEQ
ID NO. 2), t6t hon 13 manh chirc ning nay 1a p455 (SEQ ID NO. 4), manh chirc nang
ctia trinh tu nucleotit bd trg cia 4pMCP600 (SEQ ID NO. 2).

Theo khia canh cu thé khac ctia vecto hodc catxet biéu hién theo séng ché, cac
trinh tu khoi dAu duge lign két theo kidu hoat dong dugce véi it nhat 14 hai gen quan

tAm 1a khac nhau.

Theo khia canh cu thé khac cua vecto hodc catxet biéu hién theo sang ché,
trinh tu khoi ddu duoc lién két theo kiéu hoat dong duoc voi it nhét 12 mot gen quan
tam 14 p455 (SEQ ID NO. 4) hodc manh chirc néng hodc dAn xuit cta né hoic céc
trinh tu nucleotit bd tro clia né va nhd d6 trinh tw khoi dau duge lign két theo kieu
hoat dong duoc véi gen quan tAm khac 1a p430 (SEQ ID NO. 3) hodc manh churc

nang hodc dAn xuit cta nd hoic cac trinh tu nucleotit bo trg ciia no.

Sang ché con dé cap dén plasmit chira cac ving gén suon dé tai t6 hop twong
ddng hoic tai tb hop qua trung gian RED (ca hai phuong phép dugc mo ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 14 vao vi tri orfl1/3 cua vecto
EHV, dic biét 1a EHV-1, dic biét hon la vecto RacH, nhu plasmit chuyén pU-mC70-
BGH (SEQ ID NO.: 21) va/hodc vecto chuyén pU70-p455-71K71 (SEQ ID NO.: 22),
va/hodc plasmit chuyén pU70-p455-H3-71K71 (SEQ ID NO.: 23), va/hodc vecto
chuyén pU-1-3-p430-BGHKBGH (SEQ ID NO.: 24), va/hogc plasmit chuyén pU1-
3-p430-H1av-BGHKBGH (SEQ ID NO.: 25).

Sang ché con d cap dén plasmit chira cac ving gén suon dé tai t6 hop tuong
ddng hodc tai tb hop qua trung gian RED (ca hai phuong phép dugc md ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 13 vao vi tri orf70 cua vecto

EHV, dic biét 1a EHV-1, dc biét hon la vecto RacH.

Sang ché con d& cap dén plasmit chita cac ving gin suon dé tai t6 hop tuong
ddng hoic tai t6 hop qua trung gian RED (cé hai phuong phép duoc mo ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 14 vao vi tri orf1/3 cua vecto
EHV, dic biét 1a EHV-1, dic biét hon 1a vecto RacH va axit nucleic diéu hoa, tot hon
12 trinh ty khoi dAu, t5t hon 1a p430, nhu vecto chuyén pU-1-3-p430-BGHKBGH
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(SEQ ID NO.: 24), va/hodc plasmit chuyén pU1-3-p430-Hlav-BGHKBGH (SEQ ID
NO.: 25).

Sang ché con @& cap dén plasmit chira cac ving gén suon dé tai t6 hop tuong
ddng hoic tai tb hop qua trung gian RED (ca hai phuong phép dugc m6 ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 14 vao vi tri orf70 cla vecto
EHV, dic biét 1a EHV-1, dic biét hon 1a vecto RacH va axit nucleic didu hoa, tot hon
12 trinh tu khoi du, tdt hon 1a p455, nhu vecto chuyén pU70-p455-71K71 (SEQ ID
NO.: 22), va/hodc plasmit chuyén pU70-p455-H3-71K71 (SEQ ID NO.: 23),

Séang ché con dé cap dén plasmit chira cac ving gén suon dé tai t6 hop twong
ddng hodc tai t6 hop qua trung gian RED (ca hai phuong phap dugc mo ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 1a vao vi tri orfl/3 cla vecto
EHV, dic biét 1 BHV-1, d4c biét hon 12 vecto RacH va axit nucleic diu hoa, tét hon |
14 trinh tu khoi dAu, tdt hon 1a p430, nhu vecto chuyén pU-1-3-p430-BGHKBGH
(SEQ ID NO.: 24), va/hodc plasmit chuyén pU1-3-p430-H1lav-BGHKBGH (SEQ ID
NO.: 25).

Séang ché con d& cap dén plasmit chira cac ving gén suon dé tai t6 hop tuong
ddng hodc tai tb hop qua trung gian RED (ca hai phuong phap dugc md ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tdt hon 1a vao vi tri orfl/3 cla vecto
EHV, dic biét 13 EHV-1, dic biét hon 1a vecto RacH va trinh ty axit nucleic diéu hoa,
t4t hon 14 trinh tu khoi dAu, t5t hon 1a p430, va axit nucleic diéu hoa thi hai, tot hon
14 trinh tu polyadenyl héa, t6t hon 1a trinh ty polyadenyl héa BGH, nhu vecto chuyén
pU-1-3-p430-BGHKBGH (SEQ ID NO.: 24), va/hodc plasmit chuyén pU1-3-p430-
H1lav-BGHKBGH (SEQ ID NO.: 25).

Séang ché con dé cap dén plasmit chira cac ving gén suon dé tai t6 hop tuong
ddng hodc tai t5 hop qua trung gian RED (ca hai phuong phap dugc md ta trén day)
vao vi tri dich cu thé trong hé gen vecto virut, tot hon 14 vao vi tri orf70 cua vecto
EHV, dic biét 1a EHV-1, dic biét hon 1a vecto RacH va trinh ty axit nucleic diéu hoa,
t4t hon 14 trinh tu khoi dAu, t5t hon 1a p455, va axit nucleic diéu hoa thir hai, t6t hon

1a trinh tu polyadenyl hoa, t6t hon 12 trinh tu pblyadenyl héa 71pA, nhu vecto chuyén
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pU70-p455-71K71 (SEQ ID NO.: 22), va/hodc plasmit chuyén pU70-p455-H3-
71K71 (SEQ ID NO.: 23).

Séang ché con dé cap dén phuong phép san xuét vecto theo sang ché bao gdm

cac budc:

a. Gén cheén trinh tu nucleotit quan tdm thir nhét, t5t hon 14 gen quan

tam, nhu trinh tu ma héa khang nguyén, vao ORF70,

b. Tuyy lién két theo kiéu hoat dong duoc gen quan tim thir nhit nay
v6i trinh tu axit nucleic didu hoa / trinh tu khoi dau, tt hon 14 p455 hodc
p430,

c. Tuy y lién két theo kiéu hoat dong dugc gen quan tam thir nhét nay
v4i trinh tu axit nucleic didu hoa (khéc), vi dy, trinh tu polyadenyl hda,
t5t hon 12 71pA hozc BGHpA.

Theo mdt khia canh cu thé, phuong phap nay con bao gbm cac budc

d. Gén chén trinh tw nucleotit quan tam, t6t hon 1a gen quan tm thir hai

vao vi trf gén chén thir hai, tot hon 12 ORF1/3,

e. Tuy y lién két theo kiéu hoat déng duoc gen quan tAm thi hai nay véi
trinh tu axit nucleic diéu hoa / trinh tu khéi dAu, t6t hon 1a p455 hodc
p430,

f. Tuy y lién két theo kiéu hoat dong duoc gen quan tam thir nhit nay
vai trinh tu axit nucleic diéu hoa, vi du, trinh tu polyadenyl hoa, tot hon

1a 71pA hodc BGHpA.

Sang ché con dé cap dén kit chtra vecto theo sang ché, (cc) tc nhin chuyén

nhidm ty ¥, va t& huéng dan st dung.

Séng ché con dé cép dén té bao chu dong vat c6 va duoc dac trung ¢ chd no

chtta vecto theo sang ché.
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Séang ché con d& cap dén phuong phép san xudt t& bao chu, dic trung bing cac

budc dudi day:

a. gy nhiém té bao cht dong vat ¢ vu theo sang ché biang vecto theo

sang ché,
b. nudi cdy cac té bao di nhiém trong diéu kién thich hop,
¢. tuyy thuhoach té bao chil néu trén.

Séang ché con d& cap dén viéc st dung ORF70 trong vecto Equid herpesvirus
(EHV), dic biét 1a trong Equid Alphaherpesvirus nhw EHV-1, EHV-3, EHV-4, EHV-
8 va EHV-9, dic biét hon 1a trong vecto Equid Alphaherpesvirus 1 (EHV-1), dac biét
nhét 13 trong RacH, lam vi tri gin chén trong vecto Equid herpesvirus (EHV) vira
néu, trong d6 vi tri gén chén nay h tro / tao diéu kién thuan loi cho sy biéu hién cta
trinh tu nucleotit quan tam, tdt hon 13 gen quan tdm, nhu trinh ty ma héa khang
nguyén, nhd d6 vi tri ghn chén ORF70 chira sw x6a, cét, thay thé, bién d6i mot phan

hoic twong tu trong ORF70, va nho d6 ORF71 van gift dugc chic nang.

Sang ché con dé cap dén viéc sir dung vecto theo sang ché hodc té bao chu

dong vt c6 v theo sang ché dé san xuat ché pham mién dich hodc vacxin.
Sang cheé con dé cip dén ché pham mién dich chura:
a. vecto theo sang ché, va/hodc

b. polypeptit dugc bidu hién bing vecto theo sang ché, nhu virut, virut
séng duoc bién ddi, hat giéng virut (virus like particle - VLP) hodc dang

tuong tu, va

c. tiy y chit mang dugc dung hodc chép nhan dugc cho thu y hodc ta
duoc, t6t hon 1a chit mang nay 1a thich hop dé dung qua dudng miéng,

trong da, trong co hodc trong miii,

t5t hon 1a ché phém mién dich nay chura virut. Theo mét khia canh cu thé, virut nay

1a virut lay nhiém.
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Sang ché con dé cap dén vacxin hodc dugc phim chira
a. vecto theo sang ché, va/hodc

b. polypeptit dugc biéu hién bang vecto theo sang ché, nhu virut séng
duoc bién dbi, hat gidng virut (virus like particle - VLP) hodc dang twong

tu, va

c. chit mang duoc dung hodc chép nhan dugc cho th y hodc ta dugc,
t6t hon 14 chit mang nay 14 thich hop dé ding qua dudng miéng, trong da,

trong co hodc trong mili,
d. tyy vacxin ndy con chira t4 dugc.

Sang ché chimg minh viéc chung ngira thanh cong béng cach sir dung vecto
hoac catxet biéu hién theo sang ché & cac loai khac nhau, dic biét 1a & lon va gia stc.
Vi dy, clu tric vacxin thir nghiém dwa vao EHV-1 RacH biéu hién khang nguyén
Schmallenberg virus (SBV) ma duoc bién dbi trong vi tri gdn chén ORF70 méi duoc
mo ta d3 thé hién 13 c6 hidu qua dbi voi gia stic (xem vi du 9). TAt ca cac con vat dugc
ching ngua déu thé hién mirc sao chép virut giam sau khi thir thach bang virut
Schmallenberg doc lyc nhu dugc danh gia bang k¥ thuat PCR phién ma nguoc dinh
lugng (QRT-PCR). Hai trong s6 bdn con vat duge chiing ngtra dugc bao vé hoan toan,
khong phat hién thdy c6 su sao chép virut trén toan bd cac thoi ky 14y mAu. O hai con
vat con lai trong nhém d6, su sao chép hé gen SBV duge phét hién bdéi qRT-PCR
nhung & mic thip hon so v6i nhém déi chimg thir thach. (Fig.27A). Hon nfa, & cac
con vét déi chiimg khong duoc ching ngira, khong phét hién thiy khéng the dic hiéu
v6i SBV trong thir nghiém trung hoa huyét thanh trudc khi thir thach gay nhiém. Ti
mot hodc hai tudn sau khi gy nhiém tré di, cac khang thé trung hoa c6 thé phét hién
duoc trén tit ca cac con vat khong dugc ching ngira (fig.27B). Nguoc lai voi nhém
d6i chimg khong dugc chung ngira, cac khang thé trung hoa dic hiéu voi SBV ¢6 thé
phat hién duoc vao ngay thr thach gy nhidm & hai trong s6 bdn con gia suc duogc
gdy mién dich bang rEHV-SBV-Ge. O hai con vat con lai trong nhém nay, khong
phét hién dugc khang thé trung hoa dic hiéu v6i SBV trude khi thu thach gay nhiém,
nhung tir hai tudn sau khi gay nhidm, céc khang thé trung hoa lai c6 mat (fig.27B).
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Khéng thé trung hoa ddc hidu véi SBV & tit ca bén con vat 1a thap hon trong nhém

dbi chimg thir thach, diéu nay thé hién su sao chép virut gidm manh sau thir thach.

Do d4, theo khia canh cu thé, ché phém mién dich ho#ic vacxin hodc dugc
pham néu trén chia vecto hodc catxet biéu hién theo sang ché, trong d@6 trinh ty ma
hoéa khang nguyén di néu lién quan dn tac nhan gy bénh gay nhiém cho gia sic.
Theo khia canh cu thé khéc, tac nhan giy bénh da néu la virut Schmallenberg (SBV).
Theo khia canh cu thé khac, khéang nguyén da néu 1a protein Ge cia SBV (SBV-Ge).
Theo khia canh cu thé hon, khang nguyén da néu la dang duoc cét cia SBV-Ge vi du
nhu phén 234 axit amin ctia ving ma héa ctia SBV-Ge. Theo khia canh cu thé, phén
234 axit amin ndy cua ving mé héa ctia SBV-GC c6 ngudn géc tir ddu tan cling amino
cta glycoprotein Ge cia SBV. Theo khia canh cu thé khac, phan 234 axit amin nhu
vay cua vung ma héa cia SBV-GC dugc bién ddi dé c6 duoc su van chuyén hiéu qua
dén va gin chén vao trong cac mang huyét tuong ctia t& bao bi nhidm (vi du bang
cach gén chén peptit tin hiéu vao trinh tu cia SBV-Ge va/hoac bang su gén chén ctia
peptit neo xuyén mang vao trinh tw ciia SBV-Ge), va /hodc phan 234 axit amin nay
duoc tdi vu hoa vé viéc st dung codon dé biéu hién trong EHV-1, va/hodc trinh tur
lien két GS (vi du, SEQ ID NO.:30) dugc gén chén vao gifta phan Ge va peptit tin
hiéu / neo xuyén mang. Theo khia canh cu thé khéc, khang nguyén da néu duoc ma
hoéa bing trinh tu ¢6 do twong ddng it nhit 12 70%, it nhat 1a 75%, it nhit 1a 80%, it
nhit 1a 85%, it nhat 13 90%, it nhat 1a 91%, it nhét 1a 92%, it nhét 1a 93%, it nhét Ia
94%, it nhét 13 95%, it nhit 1a 96%, it nhat 1a 97%, it nhét la 98%, it nhit 1a 99%,
hoic it nhit 12 100% so v&i trinh ty axit nucleic nhw néu trong SEQ ID NO. :31. Theo
khia canh cu thé khic khang nguyén da néu bao gém hodc chi bao gém trinh tu duoc
ma hoa bdi SEQ ID NO.: 31.

Hon nita, theo khia canh cu thé khéc, ché phém mién dich hoidc vacxin hodc
duoc phém néu trén chira vecto hodc catxet biéu hién theo sang ché, trong d6 trinh tu
m3 héa khang nguyén dd néu lién quan dén tAc nhan gdy bénh gy nhiém cho lon.
Theo khia canh cu thé khac, tdc nhan gy bénh d3 néu 1a virut cim lon A (Swine
Influenza A Virus - IAV). Theo khia canh cu thé khac, khang nguyén da néu la khang
nguyén hemagglutinin (HA), ddc biét la khang nguyén hemagglutinin d néu 1a ¢

ngudn gbc tor virut cim A. Vi duy, virut cim A la virut cim A
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(A/lon/Ttaly/116114/2010(HIN2)), virut cam A (A/low/Italy/7 680/2001(H3N2)),
virt cam A (A/lon/Gent/132/2005(HIN1)), va/hogc virut cim A
(A/lgn/Italy/4675/2003(HIN2)). Theo khia canh cu thé khac, khang nguyén da néu
bao gdm hodc chi bao gbm trinh tu duge ma héa bang SEQ ID NO. duge chon tir
nhém bao gém: SEQ ID NO.: 26, 27, 28, va 29. Theo khia canh cu thé khac, khang
nguyén da néu bao gém hodc chi bao gém trinh tu m3 hoa trinh ty axit amin véi do
tuong ddng it nhit 1a 70%, it nhit 1a 75%, it nhat la 80%, it nhat 1 85%, it nhét 1a
90%, it nhat 13 91%, it nhit 1a 92%, it nhét 1a 93%, it nhét 1a 94%, it nhat 1a 95%, it
nhét 13 96%, it nht 1a 97%, it nhit 1a 98% hodc it nhét 1a 99% so véi trinh tw axit
amin nhu néu trong SEQ ID NO.:26, SEQ ID NO.:27, SEQ ID NO.:28 va SEQ ID
NO.:29.

Séang ché con d& cap dén phuong phip sin xudt ché pham mién dich hodc
vacxin dé 1am gidm ty 1& méc phai hodc do ning cia mot hoic nhiéu dau hiéu lam

sang lién quan dén hodc gdy ra boi sy nhiem, bao gbm cac budce sau:

a. gy nhiém té bao chu dong vat c6 vi theo sang ché bang vecto theo

sang che,
b. nudi cay céc t€ bao da nhiém trong diéu kién thich hop,
c. thu gom giong nudi cay t€ bao da nhiem,

d. tuyy tinh ché gibng nudi cay té bao d& nhiém thu gom dugc trong

budc c),

e. tly ¥ tron gidng nudi cy té bao da nhiém thu gom duoc nay voi chit

mang duogc dung.
Ung dung y té:

Sang ché con dé cap dén ché phim mién dich hodc vacxin theo séng ché dé str
dung trong phuong phap giam hodc phong ngura cac d4u hiéu 14am sang hodc bénh do
su nhiém tdc nhan gy bénh gy ra & dong vét hodc dé st dung trong phuong phap
diéu tri hodc phong nglra sy nhiém tac nhan gy bénh & dong vat, tbt hon 13 dong vat

nay la dong vat san xuét thuc phém nhu lon hodc gia suc, dac biét 1a lon.
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Sang ché con dé cap dén phuong phap tao mién dich cho dong vat nhu dong
vat san xuét thuc phim bao gdm lon dé chdng lai bénh 1am sang do téc nhéan gay bénh
gly ra & dong vat nay, phuong phap nay bao gdm budc cho dong vét dung ché phim
midn dich hoic vacxin theo sang ché, trong d6 ché phim mién dich hodc vacxin nay
khoéng gay ra céac dAu hiéu 1am sang vé su nhiém ma c6 kha ning cam Gng dép ung
midn dich ma tao mién dich cho dong vat chéng lai cdc hinh thirc gdy bénh cua tic

nhin gdy bénh da néu.

Theo khia canh cu thé cta timg dung y té theo sang ché duoc mo ta trén day
hodc phwong phap tao mién dich cho dong vét nhu md ta trén day, trinh ty m& hoa
khang nguyén c6 lién quan dén tac nhan gy bénh gy nhiém cho lon. Theo khia canh
cu thé khac, tic nhan gy bénh d4 néu 12 virut cim lon A (Swine Influenza A Virus -
IAV). Theo khia canh cu thé khéac, khang nguyén d3 néu la khang nguyén
hemagglutinin (HA), d4c biét 1a khang nguyén hemagglutinin d& néu la c6 ngudn gbc
tir virut cim A. Vi dy, virut cum A 13 virut cim A (A/lon/Italy/116114/2010(HIN2)),
virut cum A (A/lon/Italy/7680/2001(H3N2)), virut cim A
(A/lon/Gent/132/2005(HINT)), va/hodc virut cum A
(A/lon/Ttaly/4675/2003(H1IN2)). Theo khia canh cu thé khac, khang nguyén da néu
bao gém hodc chi bao gé)m trinh tu dugc ma hda bang SEQ ID NO. dugc chon tir
nhém bao gdm: SEQ ID NO.: 26, 27, 28, va 29. Theo khia canh cu thé khac, khang
nguyén da néu bao gém hodc chi bao gém trinh tu m4 hoda trinh ty axit amin v&i do
twong ddng it nhét 1a 70%, it nht 1a 75%, it nhat la 80%, it nhat 1a 85%, it nhét 1a
90%, it nhat 12 91%, it nhit 1a 92%, it nhit 1a 93%, it nhét 1a 94%, it nhét 12 95%, it
nhét 12 96%, it nhét 1a 97%, it nht 12 98% hodc it nhat 1a 99% so v6i trinh tw axit
amin nhu néu trong SEQ ID NO.:26, SEQ ID NO.:27, SEQ ID NO.:28 va SEQ ID
NO.:29.

Theo khia canh cu thé khic clia ing dung y té theo sang ché dugc md ta trén
day hodc phuong phép tao mién dich cho ddng vat nhu mé ta trén ddy, trinh ty mé
hoa khang nguyén c6 lién quan dén tac nhan gay bénh gay nhiém cho gia stc. Theo
khia canh cu thé khéc, tic nhan gdy bénh d néu la virut Schmallenberg (SBV). Theo
khia canh cu thé khac, khang nguyén da néu 1a protein Ge ctia SBV (SBV-Go). Theo
khia canh cu thé hon, khang nguyén di néu la dang dugc cét ctia SBV-Gce vi du nhu
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phén 234 axit amin cta ving mé hoa ctia SBV-Ge. Theo khia canh cu thé, phan 234
axit amin ndy cta ving mé hoéa cua SBV-GC c6 ngudn gdc tir dAu tan cling amino
ctia glycoprotein Ge cua SBV. Theo khia canh cu thé khac, phan 234 axit amin nhu
vay cuia ving ma héa ctia SBV-GC duge bién ddi dé c6 duoc su van chuyén hiéu qua
dén va gén chén vao trong cc mang huyét twong clia t& bao bi nhidm (vi du bang
cach gén chén peptit tin hiéu vao trinh tu cia SBV-Ge va/hodc béng su gén chén clia
peptit neo xuyén mang vao trinh tu cia SBV-Gc), va /hodc phén 234 axit amin nay
duoc tdi wu héa vé viéc stt dung codon dé biéu hién trong EHV-1, va/hodc trinh tu
lién két GS (vi du, SEQ ID NO.:30) dugc gén chén vao gilta phin Ge va peptit tin
hiéu / neo xuyén mang. Theo khia canh cu thé khac, khang nguyén da néu dugc ma
héa bing trinh tu c6 do twong ddng it nhat 1a 70%, it nhét 1a 75%, it nhét 1a 80%, it
nhét 1a 85%, it nht 13 90%, it nhét 1a 91%, it nhAt 1a 92%, it nhat 1a 93%, it nhat Ia
94%, it nhét 12 95%, it nhit 1a 96%, it nht 1a 97%, it nhét la 98%, it nhat 1a 99%,
hoic it nhit 12 100% so v&i trinh tu axit nucleic nhu néu trong SEQ ID NO.:31. Theo
khia canh cu thé khac khang nguyén da néu bao gém hoéc chi bao gém trinh tu dugc
ma hoa boi SEQ ID NO.: 31.

Sang ché con dé cap dén kit dé ching nglra dong vat, tot hon la dong vét san
xuét thue pham nhu lon hodc gia sic, dé chong lai bénh c¢6 lién quan dén va/hodc
giam ty 1& mdc phai hodc d6 ning ctia mdt hodc nhiéu dau hiéu 1am sang co lién quan

dén hoic do tac nhan giy bénh giy ra ¢ dong vat, chia:

a) dung cu dinh lugng c6 kha ning dua vacxin vao dong vat da néu;

va
b) ché phidm mién dich hodc vacxin theo sdng ché, va
¢) tuy v to hudng dan st dung.
Céc dinh nghia

Trir khi duoc xdc dinh theo cach khac, tAt ca moi thuat ngt khoa hoc va k¥
thuat st dung trong ban md ta nay c6 cing nghia nhu thudng dugc hiéu béi ngudi co
k¥ nidng trong linh vuc cua sang ché nay. Y nghia va pham vi ctia cac thudt ngit can

phai rd rang; tuy nhién, trong truong hop khong rd rang tiém 4n bit ky, cac dinh nghia
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néu ra & day c6 tinh quyét dinh hon so véi bét ky dinh nghia trong tlr dién hogc dinh
nghia bén ngoai ndo. Thém nita, trir khi dugc yéu cAu theo cach khéc boi ngit canh,
c4c thuat ngit sb it s& bao gdm ca sb nhiéu va cac thuat ngit sé nhidu s& bao gdm ca
s6 it. O day, st dung “hodc” c6 nghia 1a “va/hodc” trir khi duoc quy dinh theo cach
khéac. Hon nita, viéc sir dung thudt ngit “bao gdm”, ciing nhu céc dang khac nhu “bao
gdm ca” va “dugc bao gdm” khong bi han ché. TAt ca c4c tai lidu patent va cong bd

@& cap & day dugc két hop béng cach vién din trong sang ché nay.

Viéc thuc hién sang ché s& sir dung, trir khi duge chi rd theo cach khéc, cac k¥
thudt thong thudng vé virut hoc, sinh hoc phan t, vi sinh vt hoc, cong ngh¢ ADN
t4i t hop, hoa hoc protein va mién dich hoc, cdc k¥ thudt nay déu nim trong k¥ ning
trong linh vuc nay. Cac k¥ thuét nhu vay dugc giai thich day du trong tai lidu. Vi dy,
xem trong Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory Manual,
Vols. I, IT and III, Second Edition (1989); DNA Cloning, Vols. I'and IT (D. N. Glover
ed. 1985); Oligonucleotide Synthesis (M. J. Gait ed. 1984); Nucleic Acid
Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Animal Cell Culture (R. K.
Freshney ed. 1986); Immobilized Cells and Enzymes (IRL press, 1986); Perbal, B.,
A Practical Guide to Molecular Cloning (1984); céc tip, Methods In Enzymology (S.
Colowick and N. Kaplan eds., Academic Press, Inc.); Protein purification methods —
a practical approach (E.L.V. Harris and S. Angal, eds., IRL Press at Oxford
University Press); va Handbook of Experimental Immunology, Vols. I-IV (D. M.
Weir and C. C. Blackwell eds., 1986, Blackwell Scientific Publications).

Truéc khi md ta chi tiét sang ché, cAn hidu ring sang ché khong bi gioi han &
céc trinh tw ADN, polypeptit hodc cdc thong s§ quy trinh cu thé ma c6 thé thay doi.
Ciing can hiéu rang, thuat ngft duoc sir dung trong ban mo ta nay chi nham muc dich
mo ta cac phuong an cu thé va khong du dinh dé han ché. Nhu duoc st dung trong
ban mo ta va yéu ciu bao ho cla sang ché nay, dang sb it “mot” va dang x4c dinh bao
gdm ca dang s6 nhiéu trir khi ngit canh chi 13 theo cach khéc. Do d6, vi dy, thut ngir
tham chiéu "khéng nguyén" bao gdm ca hdn hop cua hai hoic nhiéu khang nguyén;
thuat nglt tham chiéu "ta duoc" bao gém ca hdn hop cua hai hodc nhiéu t4 duoc va

tuong tu.
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Céc dinh nghia sinh hoc phan tir

Thuét ngit “vecto” nhu né duogc biét trong linh vuc nay d& cap dén cAu tric
polynucleotit, thuong 1a plasmit hodc nhidm séc thé nhan tao cia vi khuén, duogc st
dung dé truyén vat liéu di truyén sang té bao chi. Vecto ¢6 thé 13, vi du, vi khuén,
virut, thé thuc khudn, nhi®m sic thé nhén tao cta vi khun, cosmit, hodc plasmit.
Vecto nhu duge sir dung trong ban mo ta nay co thé bao gém hodc chita ADN hodc
ARN. Theo mét sb phuong 4n, vecto bao gdm ADN. Theo mot s6 phuong én vecto
la virut lay nhidm. Vecto virut nhu vay chtra hé gen cta virut ma duoc thao tac theo
cach n6 mang gen ngoai lai ma khéng cé chiic nang trong qua trinh sao chép cua
vecto virut ca trong nudi cdy té bao cling nhu trong dong vat cht. Theo céc khia canh
cu thé cua phé‘m mé ta vecto ¢ thé dugc st dung cho cac khia canh khac nhau nhu
don thudn chuyén vat ligu di truyén, dé chuyén nhiém vao té bao chi hodc sinh vét,
dé str dung 1am vacxin, vi du vacxin ADN hodc d& nhim muc dich biéu hién gen. Su
biéu hién gen 1a thuat nglt mé ta qua trinh sinh tbng hop protein trong t€ bao khi dugc
din huéng béng trinh tur polynucleotit ddc thu duoc goi 1a gen. Theo mot khia canh
cu thé vecto c6 thé 12 "vecto biéu hién", 14 vecto c6 kha nang dan huéng su biéu hién
cua protein dugc méa héa bdi mot hodc nhiéu gen duwoc mang bdi vecto khi né c6 méat

trong mdi truong thich hop.

Vecto va phuong phap @ tao ra va/hodc sir dung vecto (hodc thé tai t6 hop)
8 biéu hién c6 thé 1a bang hodc tuong tu nhu cdc phuong phéap duge bde 1o trong:
Patent M§ sb 4,603,112, 4,769,330, 5,174,993, 5,505,941, 5,338,683, 5,494,807,
4,722,848, 5,942,235, 5,364,773, 5,762,938, 5,770,212, 5,942,235, 382,425, cac don
PCT s6 cong bd WO 94/16716, WO 96/39491, WO 95/30018; Paoletti, "Applications
of pox virus vectors to vaccination: An update, "PNAS USA 93: 11349-11353,
October 1996; Moss, "Genetically engineered poxviruses for recombinant gene
expression, vaccination, and safety," PNAS USA 93: 11341-11348, October 1996;
Smith et al., patent My s6 4,745,051 (recombinant baculovirus); Richardson, C. D.
(Editor), Methods in Molecular Biology 39, "Baculovirus Expression Protocols"
(1995 Humana Press Inc.); Smith et al., "Production of Human Beta Interferon in
Insect Cells Infected with a Baculovirus Expression Vector", Molecular and Cellular

Biology, December, 1983, Vol. 3, No. 12, p. 2156-2165; Pennock et al., "Strong and
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Regulated Expression of Escherichia coli B-Galactosidase in Infect Cells with
Baculovirus vector, "Molecular and Cellular Biology March 1984, Vol. 4, No. 3, p.
406; EPAO 370 573; don yéu ciu cAp patent My s6 920,197, ndp ngay 16 thang 10
nam 1986; cong bd don chau Au sb 265785; patent M§ b 4,769,331 (recombinant
herpesvirus); Roizman, "The function of herpes simplex virus genes: A primer for
genetic engineering of novel vectors," PNAS USA 93:11307-11312, October 1996;
Andreansky et al., "The application of genetically engineered herpes simplex viruses
to the treatment of experimental brain tumors," PNAS USA 93: 11313-11318,
October 1996; Robertson et al., "Epstein-Barr virus vectors for gene delivery to B
lymphocytes", PNAS USA 93: 11334-11340, October 1996; Frolov et al.,
“Alphavirus-based expression vectors: Strategies and applications," PNAS USA 93:
11371-11377, October 1996; Kitson et al., J. Virol. 65, 3068-3075, 1991; patent M§
6 5,591,439, 5,552,143; WO 98/00166; loat don My s6 08/675,556, va 08/675,566
c4 hai nop ngay 03 thang 07 nam 1996 (recombinant adenovirus); Grunhaus et al.,
1992, "Adenovirus as cloning vectors," Seminars in Virology (Vol. 3) p. 237-52,
1993; Ballay et al. EMBO Journal, vol. 4, p. 3861-65, Graham, Tibtech 8, 85-87,
April, 1990; Prevec et al., J. Gen Virol. 70, 42434; PCT WO 91/11525; Felgner et al.
(1994), J. Biol. Chem. 269, 2550-2561, Science, 259: 1745-49, 1993; va McClements
et al., "Immunization with DNA vaccines encoding glycoprotein D or glycoprotein
B, alone or in combination, induces protective immunity in animal models of herpes
simplex virus-2 disease", PNAS USA 93: 1 1414-11420, October 1996; va patent My
56 5,591,639, 5,589,466, va 5,580,859, ciing nhu cong bd quéc t& s6 WO 90/11092,
W093/19183, W094/21797, WO95/11307, W095/20660; Tang et al., Nature, va
Furth et al., Analytical Biochemistry, relating to DNA expression vectors, inter alia.
Ciing xem trong tai liéu WO 98/33510; Ju et al., Diabetologia, 41: 736-739, 1998 (hé
biéu hién viru chim); Sanford et al., patent MY s6 4,945,050; Fischbachet al.
(Intracel); WO 90/01543; Robinson et al., Seminars in Immunology vol. 9, pp. 271-
283 (1997), (DNA vector systems); Szoka et al., patent My s6 4,394,448 (phuong
phép gin chén ADN vao cac té bao sbng); McCormick et al., patent My 65,677,178
(str dung céc virut gay bénh té bao); va patent M§ s 5,928,913 (cac vecto dé phan

bb gen); cling nhu céc tai liéu khéc vién dan ¢ day.
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Thuit ngit “vecto virut” md ta virut duge bién dbi di truyén ma duoc thao tac
bang k¥ thust ADN tai t& hop theo cdch ma sy xdm nhdp ctia nd vao t& bao chti dan
dén céc hoat tinh sinh hoc cu thé, vi du su biéu hién ctia gen chuyén duoc mang bdi
vecto. Theo mot khia canh cu thé gen chuyén 14 khang nguyén. Vecto virut c6 thé c6

hodc c6 thé khong c6 kha ndng sao chép trong té bao, mé hoic sinh vat dich.

Viéc tao ra vecto virut co thé duoc thuc hién béng cach sir dung céc k¥ thuit
cong nghé di truyén thich hop bét ky da biét 13 trong linh vyc nay, bao gbm, nhung
khong chi gi6i han 0, cic k¥ thuat chudn vé phan giai endonucleaza gi6i han, ndi,
bién nap, tinh ché plasmit, giai trinh tw ADN, chuyén nhiém trong nudi cly té bao, vi
du nhu duge md ta trong Sambrook et al. (Molecular Cloning: A Laboratory Manual.
Cold Spring Harbor Laboratory Press, N.Y. (1989)) hodc K. Maramorosch and H.
Koprowski (Methods in Virology Volume VIII, Academic Press Inc. London, UK
(2014)).

Vecto virut c6 thé két hop céc trinh t tir hé gen cla sinh vat da biét bat ky.
Céc trinh tu nay cé thé duoc két hop & dang nguyén ban ctia chiing hodc ¢6 thé duoc
bién dbi theo cach bt ky dé thu duoc hoat tinh mong mudn. Vi dy, cac trinh tu ¢6 thé

bao gdm gén chén, x6a hogc thay thé.

Vecto virut c6 thé bao gdm viing ma héa cho hai hay nhiéu protein quan tAm.
Vi du, vecto virut ¢ thé bao gbém ving ma hoéa cho protein quan tam thir nhit va
ving ma hoa cho protein quan tdm thir hai. Protein quan tam thir nhét va protein quan
tam thtt hai c6 thé giéng hodc khac nhau. Theo mot s6 phuong 4n, vecto virut ¢é thé
bao gdm (cac) ving md héa cho protein quan tdm thir ba hodc thi tu. Protein quan
tAm tht ba va thtt tu 6 thé giéng hoic khac nhau. Téng chidu dai ctia hai hay nhiéu
protein quan tAm dugc mi héa bdi mot vecto virut ¢o thé khac nhau. Vi du, tong chiéu
dai ctia hai hay nhidu protein c6 thé it nhét 12 khoang 200 axit amin. ft nhat khoang
250 axit amin, it nhét 13 khoang 300 axit amin, it nhét 1a khoang 350 axit amin, it nhét
1a khoang 400 axit amin, it nhét 1a khoang 450 axit amin, it nhat 1a khoang 500 axit
amin, it nhét 1a khoang 550 axit amin, it nhét 14 khoang 600 axit amin, it nhét 13
khoang 650 axit amin, it nhét 1 khoang 700 axit amin, it nhét 13 khoang 750 axit

amin, it nhét 1a khoang 800 axit amin, hodc dai hon.
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Céc vecto virut duoc wu tién bao gdm vecto virut herpes nhu thu dugc tr EHV-
1 hodc EHV-4 hoic cic varicellovirus nhu PrV (virut Pseudorabies) hodc BHV-1

(Bovine Herpesvirus 1).

Theo khia canh cu thé cia sing ché, thuat ngit “vecto virut” hodc theo cach
khac 13 “cAu trtc virut” dé cap dén cAu trac virut tai to hop thu duogc tir virut, ma duge
chon tir cac ho Herpesviridae nhu EHV-1, EHV-4. Céc vecto virut duge uu tién bao
gém vecto virut herpes nhu thu duoc tir EHV-1 hodc EHV-4.

~, 66

Céc thult ngit “vecto virut” va “cAu trac virut” ¢ thé duoc str dung thay thé
nhau.

Thuat ngit “cau trac" nhu duge st dung & day, de cép dén axit nucleic tai to

hop nhu plasmit, BAC, hodc virut tai t6 hop ma dugc tao ra theo cach nhén tao.

Thuét ngit “plasmit” d& cap dén ADN té bao chit ma sao chép mot cach doc
1ap cua nhidm sic thé vi khudn trong té bao chu vi khun. Theo mot khia canh cu thé
ctia sang ché, thuat ngit “plasmit” va/hodc “plasmit chuyén” d& cap dén mot yéu t6
cua k¥ thuat ADN tai td hop hitu dung dé tao cAu tric vi du catxet biéu hién dé gén
chén vao trong vecto virut. Theo khia canh cu thé khac, thuat ngit “plasmit” c6 thé

duoc st dung dé chi plasmit hiru dung muc dich ching ngtra ADN.

Nhu dugc st dung & ddy, thuat ngft "axit nucleic" va "polynucleotit” c6 thé

thay thé cho nhau va dung d2 chi axit nucleic bat ky.

Thuat ngit “axit nucleic”, “trinh tu axit nucleic”, “trinh tu nucleotit,
“polynucleotit”, “trinh tu polynucleotit”, “trinh tw ARN”, hoic “trinh tw ADN” nhu
dugc st dung trong ban md ta nay d& cap dén oligonucleotit, nucleotit hodc
polynucleotit va cdc manh va cac phan ctia né va ADN hodc ARN c¢6 ngudn gdc tir
hé gen hodc ¢o nguén géc téng hop, ma co thé 12 soi don hodc soi kép va 1a soi co
nghfa hodc soi déi nghia. Trinh tw c6 the 1a trinh ty khong ma héa, trinh ty md hoa
hozic hdn hop ca hai trinh ty nay. Trinh tu axit nucleic theo sang ché ¢6 thé dugce tao
ra bang cach st dung cac k¥ thuét chuén di dugc ngudi c6 k¥ ning trung binh trong

linh vuc nay biét rd.
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Thuét ngit "axit nucleic" va "polynucleotit” cu thé cling bao gém cac axit
nucleic gdm céc bazo khac ngoai nam bazo xuat hién trong sinh hoc (adenin, guanin,

thymin, xytosin va uraxil).

Céc thult ngir “axit nucleic diéu hoa”, "yéu tb didu hoa" va "yéu tb kiém soat
su biéu hién" dugc sur dung thay thé cho nhau va dé chi cac phan tt axit nucleic ma
¢6 thé anh hudng dén su biéu hién cua trinh ty m& hoa dugce lién két theo kiéu hoat
dong dugc trong sinh vat chu cu thé. Cac thuat ngit nay dugc str dung mot cach rong
r3i va bao ham tAt ca cac yéu t6 ma thic dly hodc diéu hoa qua trinh phién ma, bao
gdm cac ving khdi dAu, trinh ty khoi dAu, yéu t6 16i can cho su tuong tac co ban clia
polymeraza ARN va yéu td phién ma, yéu td nguoc dong, yéu t6 ting cudng, va yéu
t6 dap Gmg. Cac yéu t§ diéu hoa 1am vi du & sinh vat nhan so bao gdm ving khéi dau,
trinh tu vin hanh va vi tri gén két ribosom. Cac yéu td diéu hoa duoc st dung trong
t6 bao nhan chudn c6 thé bao gbm, nhung khong chi giéi han ¢, trinh tu kiém soat
phién md va dich md, nhu ving khéi dau, yéu t6 tang cuong, tin hiéu ghép nbi, tin
hiéu polyadenyl hoa, yéu t8 két thuc, tin hidu phén giai protein, cac vi tri ndi nhap
ribosom bén trong (internal ribosome-entry sites - IRES), trinh tur picornaviridal 2A,
va tuong tu, ma tao ra va/hodc didu hoa sy biéu hién cta trinh ty ma héa va/hodc san

xuét polypeptit dugc ma hoa trong t& bao ch.

“Vi trf ndi nhép ribosom bén trong” hodc “IRES” md ta trinh tu ma thic diy
v& mit chitc ning su khoi dau dich ma doc lap voi dau 5'cta gen cta IRES va cho
phép hai xistron (khung doc mé) dugc dich ma tr mot ban phién mi trong té bao
dong vat. IRES tao ra vi tri ndi nhap ribosom doc 1ap cho viéc dich ma cuia khung doc
mé ngay xudi chidu ctia n6. Khong gidng nhu mARN vi khuén c6 thé 13 da xistron,
tirc 12 ma héa cho mdt vai polypeptit khdc nhau ma dugc dich ma 1an luot tir mARN,
hau hét cac mARN cuia té bao dong vat 1a don xistron va ma hoa dé tdng hop chi mot
polypeptit. V&1 san phim phién ma da xistron trong té bao nhan chuin, viéc dich ma
bt du tir diém khoi ddu dich ma & dAu 57, két thic & codon két thc tht nhat, va san
phdm phién ma s& dugc giai phong khoi ribosom, dAn dén viéc dich ma cua polypeptit
dwoc ma hoa thi nhét trong mARN. Trong t& bao nhan chuén, san phdm phién ma da
xistron ¢6 IRES duoc lién két theo kiéu hoat dong dugc voi khung doc mé thir hai

hoic tiép theo trong san phim phién ma cho phép viéc dich ma 14n luot ctia khung
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doc md xudi chiéu dé tao ra hai hay nhiéu polypeptit dugc ma hoa boi cing mdt san
pham phién ma. IRES ¢6 thé ¢6 chidu dai khéc nhau va tir nhidu ngudn khéc nhau, vi
du virut Encephalomyocarditis (EMCV), picornavirus (vi du virut bénh chan tay
miéng, FMDV hotc virut Polio (PV), hodc virut viém gan C (HCV). Cac trinh tu
IRES khac nhau va st dung ching trong viéc tao chu trac vecto dd duoc mo ta va da
duwoc biét r& trong linh vuc ndy. Trinh tw m& hoa xudi chidu dugc lién két theo kiu
hoat dong dugc voi dAu 3' ctia IRES & khoang cach bit ky ma s& khong gy anh hudng
bét loi dén su biéu hién clia gen xudi chidu. Khoang cach tdi uru hodc cho phép gifta
IRES v diém bit dAu cta gen xudi chidu c6 thé duoc xéc dinh dé dang bing cach

thay dbi khoang cach va do su biéu hién dudi dang mdt ham ctia khodng cach.

Thuét ngit “2a” hodc “peptit 2a” c6 nghia 13 cac trinh tu oligopeptit ngin, dugc
mo ta 12 2a va ‘gibng 2a’, dugc dung lam phan tir lién két ma c6 thé didu tiét sy phan
cit dich ma ddng thoi gifta céc protein bang quy trinh dugc x4c dinh 12 bd qua
ribosom. Céc trinh tu 2a va ‘giéng 2a’ (tir Picornaviridae hodc cac virut khac hoac
c4c trinh tu té bao) cb thé duoc st dung dé ndi nhiéu trinh tu gen thanh mdt gen, dam

bao sy bidu hién ddng thoi clia chung trong cing té bao (xem Luke and Ryan, 2013).

Nhu duge st dung trong ban md ta ndy, thudt ngit "ving khoi dau” hoic “trinh
tu khoi dau” c6 nghia 1a trinh tu nucleotit cho phép su gén két cia ARN polymeraza
va din hudng sy phién ma cta gen. Thong thuong, ving khoi diu duoc nim trong
ving khong ma héa 5’ cua gen, gan véi vi tri khoi dau phién ma cua gen. Cac trinh
tu thanh phan trong ving khai dAu ma c6 chic nang khoi diu phién ma thuong duoc
mo t& dic diém bing trinh tw nucleotit lién tng. Cac vi du v& ving khéi dau bao gom,
nhung khong bi gidi han 6, ving khai dau tir vi khuln, ndm men, thuc vat, virut, va
dong vat nhu déng vat co vu (bao gém ngua, lon, trdu bd va ngudi), chim hodc con
trung. Vung khoi dau c6 thé cam tng, kidm ché va/hodc ciu tao. Vung khoi dau cam
tmg bt dAu ting mirc do phién ma tir ADN duéi su kiém soat cia chung dé dép tmg
v6i mot sb thay ddi trong didu kién nudi cdy, nhu thay doi nhiét do (Ptashne, 2014).
Céc vi du vé ving khéi dau da duge ngudi c6 hiéu biét trung binh trong linh vuc nay
biét rd 14, vi du, T 16n SV40, gen bidu hién rat sém 1 cia HCMV va MCMYV, ving

khoi dAu alpha yéu t6 kéo dai ciia ngudi, ving khéi dau polyhedrin ctia baculovirus.
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Nhu dugce st dung trong ban md ta nay trong ngit canh ctia sang ché, thuat ngit
vung khaoi dAu dic biét & chi manh chic nang vi du phﬁn cét ctia 4pgG600 (SEQ ID
NO. 1) hodc trinh tu nucleotit bd trg ciia n6, tot hon 1a 4o ddng nhét trinh tu 1a (it nhét
12) 72% trén toan bd chiéu dai (hodc cao hon). Hon nita, nhu dugc st dung trong ban
md ta nay trong ngit canh cla sang ché, thuét ngtr ving khoi dau ddc biét dé chi manh
chttc ning, vi du phan cét ctia 4pMCP600 (SEQ ID NO. 2) hodc trinh tur nucleotit bd
tro clia n6, t6t hon 13 d6 ddng nhét trinh tu 12 (it nhat 12) 78% trén toan bo chiéu dai
(hoiic cao hon). Tét nhét 1a thudt ngi “ving khéi dau” dé chi p430 (SEQ ID NO.:3)
hodc p455 (SEQ ID NO.: 4). Nhu dugc st dung trong ban m6 ta nay trong nglt canh
clia sang ché, thuat ngt ving khoi dAu dic biét dé chi dan xuét chirc ning cua p430
(SEQ ID NO.:3) hodc p455 (SEQ ID NO.: 4) hogdc 4pgG600 (SEQ ID NO. 1) hodc
4pMCP600 (SEQ ID NO. 2) c6, vi dy, su thay thé, su dot bién hoic su dao doan nho
sao cho d6 ddng nhét trinh ty & & muc tuong ddng hoic dong nhat 70%, 80%, 85%,
90%, 95%, 99%.

Céc thuat ngit “p430~, “gG 430” va “430” dugc su dung ddng nghia va thay
thé cho nhau trong toan ban md ta, hinh v&, danh muc trinh ty, v.v. Céc thuat nglt
“p455”, “MCP 455” va “455” dugc st dung dong nghia va thay thé cho nhau trong

toan ban mé ta, hinh v&, danh muc trinh tw, v.v.

~, ¢

Thuat ngl yéu td ting cudng” dé chi trinh tu polynucleotit ma & vi tri cis tac
dong 1én hoat tinh ctia ving khéi dau va vi thé kich thich sy phién ma cta gen hodc
trinh tur m& hoa duoe lién két v& mét chic nang véi trinh ty khoi dau. Khong gidng
nhu ving khéi dau tac dong cua yéu tb tang cudng doc 14p voi vi tri va hudng vi thé
ching c6 thé n3m trude hodc ndm sau don vi phién ma, trong intron hogc tham chi
trong vung ma hda. Yéu t6 ting cuong c6 thé duogc dit ca trong vung ngay gan don
vi phién ma va & mot khoang cach dang k& so voi ving khoi dau. N6 cfing c6 thé c6
céc doan tring lap vé mit vat ly va chirc nang véi viung khoi dAu. Ngudi c6 hiéu biét
trung binh trong linh vuc s€ biét duoc mot s6 yéu td ting cudng tir cac ngudn khac
nhau (va dugc ndp luu trong kho dit liéu nhu GenBank, vi du yéu td ting cudng
SV40, yéu td ting cuong CMV, yéu t6 ting cudng polyoma, yéu tb ting cudong
adenovirut) co san duéi dang cac yéu td doc 1ap hodc cac yéu td dugc tach dong trong

c4c trinh tu polynucleotit (vi du duoce ndp luu 6 ATCC hodc tur cac nguén thuong mai
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hodc riéng r&). Nhiéu trinh ty khoi d4u ciing chira trinh ty ting cudng nhu ving khoi
diu CMV thuong dugc su dung. Yéu t6 ting cuong CMV clia ngudi 1a mot trong céc
yéu t6 ting cudng manh nhét duge xé4c dinh cho dén nay. Mot vi du vé yéu t6 tang
cuong cam ung la yéu t6 tang cudng metallothionein, ma cé thé duoc kich thich bang

glucocorticoit hodc kim loai ndng.

Thuét nglt “trinh ty nucleotit bd tro” mé ta mdt soi clia hai sgi polynucleotit
theo cip nhu ADN hodc ARN. Trinh tu nucleotit cua soi bd trg phan chiéu trinh tu
nucleotit ctia soi cap doi ctia né sao cho mdi adenosin tuong tmg la thymin (hodc
uraxil d4i véi ARN), cho mdi guanin tuong Umg xytosin, va ngugc lai. Trinh tu
nucleotit bd tro vi du ctia 5’-GCATAC-3 1a 3’-CGTATG-5> hogc d6i vi ARN la
3’-CGUAUG-5".

99 <

Céc thut ngit “gen”, “gen quan tdm”, nhu dugc sir dung trong ban mo ta nay
c6 nghia giéng nhau va dé chi trinh tu polynucleotit co chidu dai bat ky ma hoéa san
phdm quan tdm. Gen ¢4 thé con chira trinh ty didu hoa trudce (trinh ty 5” khong ma
héa hodc khong dich ma) va sau (trinh tw 3" khong ma héa hodc khong dich md) trinh
tu ma héa. Trinh tw duge chon c6 thé c6 chiu dai day du hodc bi cat, gen dung hop
hodc duoc gén the, va c6 thé 1a ADN bd trg, ADN hé gen, hogc manh ADN. Thuong
hiéu rdng ADN hé gen ma hoa cho polypeptit hodgc ARN ¢c6 thé bao gdbm ving khong
ma hoa (tc 1a intron) ma dugc cét tir ARN théng tin thanh thuc (mARN) va vi thé
khong c6 mat trong ADN bd trg mé hoa cho cung polypeptit hodgc ARN. N6 ¢co thé 1a
rinh tir tw nhién, tic 1 (c4c) dang xuat hién trong tw nhién, hogc ¢6 thé bi dot bién,
ho#c chira cac trinh tu thu dugc tir cac nguén khéc nhau hodc duoc bién dbi néu mudn.
Céc bién dbi bao gdm t61 uu hoa codon d8 t61 wu héa viéc sit dung codon trong té bao
chu duoc chon hodc trong viéc gén thé. Ngoai ra ching c6 thé bao gém viéc bdt hodc
thém céc vi tri tdc ddng cis nhu vi trf cung cép cit nbi (4n), vi tri tiép nhén va céc
didm nhanh, tin hiéu polyadenyl hoa, hop TATA, vi tri chi, vi tri ndi nhap ribosom,
trinh tu 1ap, cAu tric béc hai (vi du cdc vong than), vi tri gén két cho yéu tb phién ma
hodc cac yéu t§ didu hoa khéc, vi tri enzym gi6i han duoc néu chi la mot vai vi du
khong phai gii han. Trinh tur dugc chon ¢6 thé ma héa polypeptit dugc tiét, coa té

bao chat, nhan, gin két mang hodc bé mit te bao.
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Thuat ngft “trinh tw nucleotit quan tdm” nhu dugc sir dung trong ban mo6 ta
nay la thuat ngt chung chung hon gen quan tdm do n6 khong nhét thiét bao gdbm gen
ma c6 thé bao gdm céc yéu t6 hoic phin cta gen hogc thong tin di truyén khac, vi du
ori (ving khéi du sao chép). Trinh tw nucleotit quan tdm c6 thé 14 trinh tu ADN hodc
ARN bit ky doc 1ap v6i viéc liéu né c6 bao gbm trinh tw ma hoa hay khong.

“Khung doc md" hodc “ORF” dé cap dén chiéu dai cta trinh tu axit nucleic,
ADN hoic ARN bao gdm tin hiéu khi dAu dich ma hodc codon khéi dau, nhu ATG
hodic AUG, va codon két thic va c6 thé dich méa thanh trinh tu polypeptit.

Thuat ngft “phién ma” md ta qué trinh sinh tbng hop mARN trong té bao.

Thuat ngir “sy biéu hién” nhu duge st dung trong ban md ta nay d& cap dén
su phién ma va/hodc dich ma cta trinh ty axit nucleic trong té bao chi. Theo khia
canh cu thé cta sang ché thuat ngit “su biéu hién” dé& cap dén sy phién ma va/hogc
dich ma cua trinh tu axit nucleic khac loai va/hodc ngoai sinh trong té bao chi. Mirc
bidu hién ctia san phdm mong mudn trong t& bao chli c6 thé duoc xéc dinh trén co s
luong ARN hodc mARN tuong ing c6 mat trong té bao, hodc luong polypeptit mong
mudn duoc ma héa béi trinh ty duge chon. Vi duy, mARN ¢ thé duoc phién ma tur
trinh tu duoc chon cé thé dugc dinh luong bang k¥ thuat lai thAm Northern, bao vé
ARN ribonucleaza, lai hoa in situ véi ARN té bao hodc bing RTqPCR (phién ma
nguoc tiép d6 14 PCR dinh lugng). Protein dugc biéu hién tl trinh tu duge chon cé
thé duoc dinh luong bang cic phuong phap khac nhau, vi du bang ELISA, tham tach
Westernting, béng thir nghiém mién dich phong xa, két tha mién dich, béng thir
nghiém hoat tinh sinh hoc ctia protein, hodc nhuém mién dich protein sau d6 phan

tich FACS.

Thuét ngit “catxet biéu hién” hodc “don vi phién m&” hodc “don vi biéu hién”
dé chi ving trong vecto, cAu tric hoic trinh tu polynucleotit chita mot hodc nhiéu gen
duogc phién mé, trong d6 c4c trinh tu nucleotit mé hoa (céac) gen duogc phién mi cling
nhu céc trinh tu polynucleotit bao gbm céc yéu t6 diéu hoa duoc chira trong catxet
biéu hién duoc lién két theo kiéu hoat dong dugc v6i nhau. Chung duoc phién mé tir
ving khoi diu va qué trinh phién ma duge két thic bing it nhét mét tin hidu

polyadenyl héa. Theo mét khia canh cu thé, ching dugc phién ma tir mét trinh tu
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khoi dAu don 1é. Két qua 1 cac gen khéc nhau it nhét 1a dugc lign két vé mit phién
ma. Nhidu hon mot protein hodic san phim c6 thé duge phién ma va duge biéu hién
tir m3i don vi phién mé (don vi phién ma nhiéu xistron). Mdi don vi phién ma s& bao
gém yéu t§ diéu hoa cin cho qua trinh phién ma va dich ma cla trinh ty dugc chon
bét ky ma dugc chira trong don vi nay. Va mdi don vi phién ma c6 thé chira cac yéu
t6 didu hoa giéng hodic khac nhau. Vi dy, mi don vi phién mé c6 thé chira cling yéu
t§ két thuc, yéu td IRES hodc intron c6 thé duoc stt dung cho viéc lién két vé& mat
chuic ning ctia céc gen trong don vi phién md. Vecto hodc trinh tu polynucleotit ¢

thé chtra nhiéu hon mdt don vi phién ma.

9% N

Thuat nglt “biu hién ting”, "dd chuén hoic ning suit ting" hodc “biéu hién
hodc nédng suét duoc cai thién” c6 nghia la viéc ting su bidu hién, tbng hop hodc tiét
trinh tu khac loai va/hodc ngoai sinh dugc dua vao trong té bao chy, vi du gen ma
héa protein tri liéu, so sénh v&i d6i chimg thich hop, vi du protein dugc ma héa boi
ADN bd tro so v6i protein duge ma héa boi gen chira intron. Do chuin ho#ic ning
suét tang néu t& bao theo séng ché duoc nudi ciy theo phuong phép theo sang ché
duoc md ta ¢ day, va néu té bao cé ning suét hodc do chuén cu thé ting it nhat1a 1,2
14n, 1,5 1an, hai 1in, ba 14n, bén 14n hodc nim 1an. P9 chu4n hoic ning suit tang néu
té bao theo sang ché duge nudi cly theo phuong phap theo séng ché dugc mo ta &
day, va néu té bao co ning suit hodc do chuén cu thé ting it nhét 1a 1,2 1an, hodc it
nhit 14 1,5 14n, hodic it nhat 1a hai An, hogc it nhét 12 ba lan. Cy thé, d6 chuén hodc
ning suft ting néu té bao theo sang ché dugc nudi cay theo phuong phép theo sang
ché dugc mé ta & day, va néu té bao co ning suat hodc do chudn cu thé ting it nhét 1a
1,2 14n dén nim lan, tdt hon 12 1,5 14n dén nam 14n, tot hon nita 1 hai 1An dén nim
lan dic biét t6t hon 12 ba 14n dén nim lan. “Biéu hién ting” con c thé c6 nghia la
nhidu t& bao trén thuc t& biéu hién gen/trinh tu quan tdm. Vi du biéu hién ting c6 thé
c6 nghia 1a ving khéi d3u moi theo sang ché c6 hoat tinh trong thoi gian dai hon

trong chu ky sao chép cua virut so voi céc trinh tu khoi dau khac.

Su tang biéu hién, do chudn hoic ning sut c6 thé dat duoc béng cach st dung
vecto khac loai theo sang ché. Viéc nay c6 thé dugc két hop véi cac phuong phap
khac nhu chon loc dugc hd trg béng FACS céc té bao chu tai t6 hop ma chira, dudi
dang du chuan chon loc‘bé sung, mdt hodc nhiéu protein huynh quang (vi du GFP)
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hoiic ddu chuin bé mit t& bao. Céc phuong phéap khac dé dat duoc s biéu hién tang,
va td hop clia cac phuong phap khac nhau cfing c6 thé dugc sir dung, dugc dua trén
vi du viéc st dung yéu t6 hoat tinh cis dé xir ly chu triic chét nhidm sic (vi du LCR,
UCOE, EASE, chit phan lap, S/MARs, c4c yéu t6 STAR), viée sir dung yéu t0 phién
ma (nhén tao), xur ly té bao bang cac chét tw nhién hodc tdng hop dé diéu hoa ting su
biéu hién gen noi sinh hogc khac loai va/hodc ngoai sinh, ci thién do 6n dinh (thoi
gian ban hiy) ciia mARN hodc protein, cai thién sy khoi dau dich md mARN, ting
lidu luong gen bing viée str dung plasmit episom (dva trén viée st dung trinh tw virut
lam nguén sao chép, vi du SV40, polyoma, adenovirut, EBV hoic BPV), viéc st dung
trinh tu thuc déy khuéch dai hodc hé théng khuéch dai in vitro trén co s& cac chudi

kham ADN.

Thir nghiém dé xac dinh “biéu hién ting” 1a cac phép do protein trén co s¢
LC-MS/MS nhu theo doi da phan Gmg (multiple reaction monitoring - MRM); phuong
phap phat hién trén co s& khang thé nhu thdm tach Western, thdm diém, hoic khuéch
tan mién dich, va dém té bao theo dong; va xac dinh hoat tinh sinh hoc béng thir

nghiém ngung két hong cau.

“Hoat tinh ving khoi dau” duoc xac dinh gian tiép béng cach dinh luong
mARN duoc phién ma dudi su kiém soét ctia ving khoi dau twong tmg. mARN duoc
dinh luong bing RTGPCR theo tiéu chuan ndi sinh.

Théat nglt "dd chudn virut" 12 sb do don vi lay nhidm trén mot thé tich ché phém
virut. P$ chuén virut 13 diém dAu mut trong quy trinh sinh hoc va dugc dinh nghia 1a
muc pha lodng trong d6 mot ty 1€ nhét dinh céac thir nghiém duge thuc hién song song
cho thiy hiéu qua (Reed and Muench, 1938). Cu thé 12 1idu gdy nhiém md nudi chy
50 trén mét mililit (TCID50/ml) 1a d pha loang ctia ché phim virut ma tai d6 50%
sd lugng clia gidng nuoi chy té bao duoc ching song song voéi d6 pha lodng doé bi

nhiém.

"Yéu t6 diéu hoa phién ma" thuong bao gobm ving khdi dau ngugce chiéu cla
trinh tu gen duogc bicu hién, cac vi tri khoi dau va két thuc phién ma va tin hi€u

polyadenyl hda.
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Thuat ngit “vi tri khoi ddu phién ma" d& cap dén axit nucleic trong chu triic
twong Umg vai axit nucleic thir nhit dugc két hop thanh san phim phién ma so cap,
tire 12 tidn chét mARN. Vi tri khai dAu phién ma c6 thé chdng 1én céc trinh tu khoi

dau.

“Ttn hiéu két thiic” hodc “yéu td két thiic” hozc “tin hiéu polyadenyl hoa” hodc
“polyA” hodc vi tri két thuc phién ma" hodc “yéu tb két thtic phién ma” 14 trinh tu tin
hidu gy ra viéc phan cit & vi tri cu thé & ddu 3' cia mARN sinh vat nhan chudn va
két hop sau phién ma clia trinh tw khoang 100 - 200 nucleotit adenin (dubi polyA) ¢
dAu 3’ bi phan ct, va vi thé 1am cho ARN polymeraza két thuc qua trinh phién ma.
Tin hiéu polyadenyl hoa bao gdm trinh ty AATAAA khoang 10-30 nucleotit nguoc
chiéu véi vi tri phan cit va trinh tu duge nim xudi chidu. Céc yéu t polyadenyl héa
khac nhau d3 biét nhu tk polyA, polyA biéu hién muodn va sém cta SV40, polyA
BGH (duwoc mé ta vi du trong patent My s6 5,122,458) hoidc polyA hormon ting
trudng ctia chudt hamster (W02010010107).

"Yéu té didu hoa dich ma" bao gdm vi tri khoi dau dich ma (AUG), codon két
thiic va tin hiéu polyA cho mdi polypeptit cu thé duoc biéu hién. Vi trf ndi nhap
ribosom bén trong (IRES) c6 thé dugc bao gdm trong mot s& cAu truc. D& téi uu hoa
su biéu hién c6 thé nén bat, thém hodc thay ddi cac ving khong dich mé 5' va/hodc
3’ cua trinh ty axit nucleic dugc biéu hién dé loai bo cac codon khoi dau dich ma
khac c6 kha nang khéng phu hop bat ky hodc céc trinh ty khac ma c6 thé can thiép
hodc lam giam su biéu hién, & mirc phién ma hodc dich ma. Vi tri gén két ribosom
lién Ung (trinh ty Kozak) c6 thé dwoc gin chén ngay trudc codon khdi dAu dé tang
cudng qua trinh dich ma vi thé ting cudng sy biéu hién. Cc thanh phin A/U ting

xung quanh vi tri gan ket ribosom nay lam cho viéc gan két ribosom hiéu qua hon.

Theo dinh nghfa, m&i trinh tw polynucleotit hoic mdi gen dugc gin chén trong
té bao chu va protein hodc ARN tuong tng dugc ma héa do d6 duoc goi la “ngoai
sinh”, “trinh tu ngoai sinh”, “gen ngoai sinh”, “trinh ty m&@ hoa ngoai sinh”, so vé&i té
bao ch, khi n6 1 tir loai (virut) khac. Do do, ving khai dau trén co s& EHV-4 theo
séng ché 1a ngoai sinh v& khia canh vecto virut EHV-1. Nhu dugc st dung trong ban
md ta ndy vé mit trinh tw hodc gen quan tdm nhu khang nguyén, thudt ngit “ngoai

sinh” ¢6 nghia 12 trinh ty hodc gen quan tdm do, cu thé 1a khang nguyén do6 dugc biéu
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hién ngoai pham vi loai ty nhién ctia nd. Do d6, khdng nguyén H3 tur IAV lon la m&t
vi du (xem vi du 3) vé khdng nguyén ngoai sinh dbi véi vecto EHV-1. Vi thé trinh tu
khong cua phai cia ngua hodc gen quan tim nhu khéng nguyén khong tr ngua la
trinh tu ngoai sinh hodc gen ngoai sinh quan tdm hogc khing nguyén theo khia canh

cu thé cua sang ché.

Theo dinh nghia, mdi trinh tu polynucleotit hodc mdi gen dugc gan chén vao
trong t& bio chii va protein hodc ARN twong tmg dugc mé hoa theo do6 duoc dung dé
chi “khac loai”, "trinh tu khac loai", "gen khac loai", “trinh ty ma hoa khac loai”,
“gen chuyén” ho#c “protein khéc loai” so véi té bao cht. Piéu nay ap dung ngay ca
khi trinh tu dugc dua vao hodc gen dugc dua vao giéng hét trinh tu ndi sinh hodc gen
ndi sinh clia té bao chil. Vi du, trinh tu khoi dau EHV-4 dugc dua vao vecto virut
EHV-4 & vi tri khac hodc & dang bién ddi so véi virut kiéu dai EHV-4 duge dinh
nghia 14 trinh ty khac loai. Nhu duge st dung trong ban md ta nay vé mit trinh tu
hodc gen quan tAm nhu khang nguyén, thuat ngtt “khac loai” c6 nghia 1 trinh ty hodc
gen quan tdm, cu thé 1a khang nguyén, duoc biéu hién ngoai pham vi phén loai tu
nhién cia né. Do dé, trinh tu hodc gen ddc hiéu phi EHV-1 quan tdm nhu khang
nguyén, vi du khdng nguyén tir Equid alphaherpesvirus ngoai trt EHV-1, vi du EHV-
3, EHV-8, 1 trinh ty hodc gen khac loai quan tdm hodc khang nguyén theo khia canh

cu thé cta séng ché.

Thuét ngit “khong c6 trong tw nhién” c6 nghia 1a trinh ty hodc gen quan tam
bét ky nhu khdng nguyén, ma khong xuét hién trong ngft canh nay mét cach tu nhién,
nhu trinh ty lai hodc trinh tu hodc gen quan tim nhu khang nguyén tur loai khac, hodc
trinh tu hodc gen quan tAm nhu khang nguyén, ma khong phai 1a mot san pham ctia

tu nhién do dot bién nhan tao, gén cheén, x6a hodc tuong tu.

Thuét ngft "tai t6 hop" dugc st dung thay thé nhau véi cac thuat ngit “khong
c6 trong tw nhién”, "khac loai" va “ngoai sinh” trong sudt ban mé ta cua sang ché. Vi
thé, protein "tai to hop” 1a protein duoc biéu hién tir trinh tw polynucleotit khic loai
hodc trinh tu polynucleotit ngoai sinh. Thuét ngi téi t6 hop khi duge st dung lién
quan dén virut, c6 nghia 1a virut dugc tao ra béng thao tic nhén tao trén hé gen virut.

Virut chia trinh tu khac loai hodc ngoai sinh nhu trinh tw ma héa khang nguyén ngoai
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sinh 12 virut tai t6 hop. Thuat ngit virut ti t6 hop va thuat ngft virut khong cé trong

tu nhién duoc st dung thay cho nhau.

Vi thé, thuit ngit “vecto khdc loai” c6 nghia la vecto chtra trinh tu
polynucleotit khac loai hodc ngoai sinh. Thuat nglt “vecto tai t6 hop” c6 nghia 1a

vecto chira trinh tur polynucleotit khéc loai hodc tai t6 hop.

Nhu duoc st dung trong ban md ta nay, thuat ngit "lién két theo kiéu hoat dong
duoc” duge ding dé md ta viee két nbi gitra yéu t6 diéu hoa va gen hodc ving mi hoa
cua nd. Thong thudng, su biéu hién gen dugc dat dudi su kiém soat ctia mot hoic
nhiéu yéu td diéu hoa, vi du, khong gidi han &, ving khai dAu cAu tao hoic cam Ung,
yéu td diéu hoa dic hiéu md, va yéu t ting cuong. Gen hodc ving ma hoéa dugc goi
1a "duoc lién két theo kidu hoat dong dugc voi" hode "lién két mot cach kha thi véi"
hoac "duoc két hop theo kiéu hoat dong dugc v6i" cac yéu t§ didu hoa, c6 nghia 1a
gen hodc ving mé hoa duoc kiém soat hodc duogc tac dong boi yéu td diéu hoa. Vi
du, vung khoi dau duoc lién két theo kiéu hoat dong dugc vai trinh tuw ma héa néu

ving khai dau nay tac dong dén su phién ma hodc su bicu hién cia trinh ty méa hoa.

Ngoai ra, ndm trong pham vi clia phén md ta ndy, cac thuat ngit "lién két vé
mit chirc ndng", "dugc lién két vé mit chirc ning" hodc “lién két theo kiéu hoat dong
duoc” c6 nghia 1a hai hay nhiéu trinh ty axit nucleic hodc thanh phan trong trinh tu
duoc b tri theo cach cho phép ching thyuc hién chiic ndng theo cach dugc du dinh
ctia ching. Vi du, trinh ty khoi dAw/yéu t6 ting cudng hodc yéu t6 két thic duoc lién
két v& mat chtic ning voi trinh ty gen ma hoa néu né c6 thé kidm soat hodc didu bién
sy phién ma cua trinh ty gen dugc lién & vi tri cis. Thong thudng, nhung khong nhét
thiét, c4c trinh tw ADN duoc lién két v& mit chic niing 1a 1ién k& nhau va, khi cin dé
ndi hai ving ma hoéa polypeptit hodc trong truong hop petit tin hiéu tiét, chung lién
ké nhau va trong khung doc. Tuy nhién, mac du ving khoi dAu duoc lién két theo
kidu hoat dong duoc thudong duge nim trude hode yéu td két thic duoc lién két theo
kiéu hoat dong dugc thuong dugc nim sau trinh tv mi héa, nhung khoéng nhat thiét
phai lién ké véi né. Cac yéu t6 tang cudong khong phai lién k& nhau mién 1a chung
1am ting sy phién ma cta trinh tw ma hoa. Vi thé chung c¢6 thé nam trude hodc sau
trinh tu ma hoa va thim chi cach ra mdt khoang nao do6. Vi tri polyadenyl héa duoc

lién két theo kiéu hoat dong dugc véi trinh ty ma hoéa néu nd dugc ndm & dau 3' cua
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trinh tw ma hoa theo cach ma sy phién ma dién ra qua trinh ty ma héa thanh tin hi¢u
polyadenyl hoa. Viéc néi duoc thuc hién bing phuong phép tai t5 hop da biét trong
linh vuc, vi du bang cach ndi & vi tri gi6i han thich hop hodc dAu ti hodc bing cach
stt dung phuong phap PCR dung hop. Phin t&r lién két hodc trinh ty thich tng
oligonucleotit tong hop c¢6 thé duge st dung theo thuc hanh thong thudng néu vi trf

gidi han thich hop khdng cé mat.

Do d6, thuét ngit “manh chirc ning” hoc “dan xuét chirc ning” cla trinh tu
khéi diu c6 nghfa 1a manh hogc din xudt vAn anh hudng dén hoat tinh ctia ving khoi
dAu. Thit nghiém chtic ning vé céch danh gia hoat tinh ctia ving khoi dau da dugc
nguoi co hiéu biét trung binh trong linh vuc nay biét rd (Bustin 2000, Nolan et al.
2006). Phuong 4n vi du cua thir nghiém chirc ndng nhu véy bao gbm vi du thir nghiém
dong hoc vung khai d4u. Té bao dd nhiém virut vecto mang catxet biéu hién, trong
d6 ving khoi dau hogc manh cua no didu khién su phién ma cua gen chuyén thong
bao, dugc 1 trong cac thoi gian khdc nhau. ARN tdng duoc tao ra tir cac mau duoc
thu gom & céc thoi didm khéc nhau sau khi nhiém. Sau khi ph4 huy ADN tap nhiém
bang c4ch phan hity ADNaza I, ARN duoc phién ma nguoc. Mot mAu sao chép duoc
xir Iy bing cach bd sung enzym phién ma ngugc (reverse transcriptase - RT), méu
sao chép thit hai duoc xir ly khong bd sung RT dé chimg t6 viéc loai bo thanh cong
ADN tap nhi®m ra khoi ché phdm ARN. ADN b0 trg thu duge dugc tinh ché va dugc
st dung lam khuén trong PCR thong thuong. Chi ¢6 cac mau duoc xir 1y bang viée
bd sung RT méi tao ra san phém PCR. Sau d6 cac ADN bd tro niy c6 thé duoc st
dung dé qPCR v6i doan mdi cho gen chuyén thong bdo va song song véi doan mdi
cho gen thiét yéu cua vecto virut (gen ndi chuén), sy phién ma ma tao ra san pham
nodi chudn ddi véi hidu qua cua viée nhiém va sao chép. Céc gia tri qPCR ctia gen
thong béo dugc chudn héa gifra cac cAu trac va thoi gian khac nhau sau khi nhiém
bing cach str dung cac gid tri gPCR cua gen ndi chuin. Pidu nay cho phép hiéu 13

c4c hoat tinh cta ving khoi dau cta cac ving khéi dau khac nhau va manh cua chung.

“Sy trong ddng vé mit trinh ty”, nhu duoc st dung ¢ day, dung dé chi phwong
phéap xac dinh mdi quan hé gifta hai trinh ty. Pé x4c dinh muc twong dong trinh ty,
hai hoac nhiéu hon hai trinh tu dugc Sép théng hang theo cach tdi wu, va cac khoang

tréng duoc dua vao neu can. Tuy nhién, nguge voi “mirc dong nhét vé mét trinh ty”,
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viéc thay thé axit amin c6 bao toan dugc tinh 1a khép khi xac dinh muc tuong ddng

v& mit trinh tu.

Noi cach khac, dé thu duoc polypeptit hodc polynucleotit co thé so sanh c6
mitc tuong ddng v& trinh tw 95% vai trinh tu tham chiéu, 85%, t6t hon 12 90%, 91%,
02%, 93%, 94%, tham chi tét hon nita 1a 95%, 96%, 97%, 98%, 99%, 99,9% s6 gbc
axit amin ho#c nucleotit trong trinh ty tham chiéu phai khép hodc bao gdm su thay
thé c6 bao toan bang axit amin hozc nucleotit khac. Cach khac, mot s6 axit amin hodc
nucleotit 18n t6i 15%, t&t hon 1a 1én t6i 10%, 9%, 8%, 7%, 6%, tham chi tot hon nita
14 1én t61 5%, 4%, 3%, 2%, 1%, 0,1% téng ) géc axit amin hodc nucleotit, khong
bao gdm cac thay thé c6 bao toan, trong trinh tu tham chiéu c6 thé duoc gin chén vao
trinh tu tham chiéu. Tét hon 12 trinh ty twong ddng bao gdm it nhat mot mach gdm
50, tham chi t6t hon 14 100, tham chi tét hon 1a 250, tham chi t5t hon 1a 500 nucleotit.

“Murc ddng nhét trinh tu” nhu da biét trong linh vuc dé cap dén mdi quan hé
gitta hai hozc nhiéu trinh tu polypeptit hodc hai hogc nhiéu trinh tu polynucleotit, cu
thé 12 trinh ty tham chiéu va trinh ty dinh s&n dé so sanh vdi trinh tu tham chiéu. Mtic
ddng nhét trinh ty duge x4c dinh bing cach so sénh trinh ty dinh sin v6i trinh fir tham
chiéu sau khi céc trinh tuy nay da dugc sép thing hang mot cach t61 wu dé tao ra muc
dd tuong tu cao nhét v& mat trinh tu, nhu duoc xac dinh boi sw khép gitta cac chudi
trinh tw nay. Bing cch sép thang hang nhu vy, mic ddng nhét trinh tw dugc xac
dinh trén co s& theo ting vi tri, vi du, cac trinh ty la “ddng nhat” tai mot vi tri cu thé
néu tai vi trf d6, cac nucleotit hodc cac gdc axit amin gidng nhau. Tiép theo, tdng mirc
dong nhét vi trf nhu vay duoc chia cho tbng s6 nucleotit hodc cac géc trong trinh tu
tham chiéu dé thu duge muc ddng nhét trinh ty tinh theo %. Mirc ddng nhét trinh tu
¢6 thé duoc tinh toan mot cach dé dang béng cac phuong phap da biét, bao gdm nhung
khong giéi han &, cac phuong phap dugc mé ta trong tai liéu: Computational
Molecular Biology, Lesk, A. N., ed., Oxford University Press, New York (1988),
Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic Press,
New York (1993); Computer Analysis of Sequence Data, Part 1, Griffin, A.M., and
Griffin, H. G., eds., Humana Press, New Jersey (1994); Sequence Analysis in
Molecular Biology, von Heinge, G., Academic Press (1987); Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M. Stockton Press, New York (1991);
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and Carillo, H., and Lipman, D., SIAM J. Applied Math., 48: 1073 (1988), toan bo
ndi dung cua céc tai liéu nay dugc két hop vao day bang cach vién d&n. C4c phuong
phéap dugc uu tién @ xé4c dinh mirc ddng nhét trinh tw dugce thiét k& sao cho thu duge
mutc d6 khép 16n nhat gitta céc trinh tu duoc kiém tra. Cac phuong phap dé xéc dinh
mirc ddng nhat trinh ty dwgc ma hoa trong cac chuong trinh may tinh san c6 cong
khai, cac chuong trinh ndy xac dinh mirc dong nhét trinh tu gitta c4c trinh tw dinh san.
Céc vi du v& cac chuong trinh nhu vay bao gbm, nhung khdng gidi han &, goi chuong
trinh GCG (Devereux, J., et al., Nucleic Acids Research, 12(1): 387 (1984)),
BLASTP, BLASTN and FASTA (Altschul, S. F. et al., J. Molec. Biol., 215:403-410
(1990). Chuong trinh BLASTX san c6 cong khai tt NCBI va cic ngudn khéc
(BLAST Manual, Altschul, S. etal., NCVINLM NIH Bethesda, MD 20894, Altschul,
S.F.etal., J. Molec. Biol., 215:403-410 (1990), toan bd ndi dung ctia cac tai liéu nay
duoe két hop vao ddy bang cach vién dan). Cac chuong trinh nay sép thang hang céc
trinh tu theo cach t6i uu bang cach st dung trong s6 khoang tréng mic dinh dé tao ra
muc do déng nhét cao nhét v& mat trinh tu gitta trinh ty tham chiéu va trinh ty dinh
sin. Theo nhu minh hoa, néu polynucleotit c6 trinh ty nucleotit c6 “dd dong nhét trinh
tu” it nhét 13, vi du, 85%, t6t hon 1a 90%, 91%, 92%, 93%, 94%, tham chi t6t hon nita
13 95%, 96%, 97%, 98%, 99%, 99,9% so vdi trinh ty nucleotit tham chiéu, du dinh
rang, trinh tu nucleotit ctia polynucleotit nhit dinh 12 gidng v6i trinh ty tham chiéu,
chi khéc & chd, trinh tu polynucleotit nhat dinh nay c6 thé bao gdm 1én téi 15, tdt hon
t&i 10, tham chi tt hon nita t6i 5 diém dot bién trén mdi 100 nucleotit cta trinh tu
nucleotit tham chiéu. N6i cach khéc, trong mot polynucleotit ¢6 trinh tw nucleotit o
d6 ddng nhét trinh tu it nhat 1a 85%, tot hon 1a 90%, 91%, 92%, 93%, 94%, tham chi
t6t hon nita 13 95%, 96%, 97%, 98%, 99%, 99,9% so véi trinh ty nucleotit tham chiéu,
thi c6 t&i 15%, t6t hon 1a 10%, 9%, 8%, 7%, 6% tham chi t6t hon nita 1a 5%, 4%, 3%,
2%, 1%, 0,1% s6 nucleotit trong trinh tw tham chiéu c6 thé dugc loai bo hodc thay
thé béng nucleotit khac hoac mot sb lugng nucleotit 1én t&1 15%, tdt hon 13 10%, 9%,
8%, 7%, 6% tham chi tt hon nita 1 5%, 4%, 3%, 2%, 1%, 0,1% tong sb nucleotit
trong trinh tw tham chiéu c6 thé dugc gén chén vao trinh tu tham chiéu. Céc dot bién
nhu vay d6i véi trinh tu tham chiéu co thé xay ra & cac vi tri d4u tan cing 5° hodc 3
ctia trinh tu nucleotit tham chiéu hodc & bét ky noi nao gitta cac vi tri dau tan cling

nay, duoc ndm rai réc riéng ré trong cic nucleotit trong trinh tyr tham chi¢u hodc trong
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mdt hoc nhiu nhom lién k& thudc trinh ty tham chiéu nay. Tuong tu, néu polypeptit
¢6 trinh tur axit amin nhét dinh c6 do ddng nhat trinh ty it nhét 1a, vi du 85%, tt hon
13 90%, 91%, 92%, 93%, 94% tham chi t5t hon nita 1a 95%, 96%, 97%, 98%, 99%
so v4i trinh tu axit amin tham chiéu, dyu dinh ring trinh tu axit amin nhét dinh cua
polypeptit gidng véi trinh ty tham chiéu, chi khac & chd, trinh tu polypeptit nhét dinh
ndy ¢6 thé bao gdm 1én t6i 15, tt hon 12 1én t6i 10,9, 8, 7, 6 tham chi t6t hon nta la
1én t6i 5, 4, 3, 2, 1 su thay ddi axit amin trén mdi 100 axit amin cla trinh ty axit amin
tham chiéu. N6i cach khéc, dé thu duoc trinh tw polypeptit nhét dinh c6 do déng nhit
trinh tw it nhat 12 85%, t5t hon 12 90%, 91%, 92%, 93%, 94%, tham chi t6t hon nita
13 95%, 96%, 97%, 98%, 99% véi trinh tw axit amin tham chiéu, thi 1én t6i 15%, t0t
hon 13 16n t&i 10%, 9%, 8%, 7%, thdm chi tot hon nita 1a 1én t6i 5%, 4%, 3%, 2%,
1% sb géc axit amin trong trinh tu tham chiéu c6 thé duoc loai bé hodc duoc thay thé
bang mot axit amin khéc, hodc s6 luong axit amin 1én t6i 15%, tot hon 14 1én t6i 10%,
9%, 8%, 7%, tham chi tét hon nita 1a 1én t6i 5%, 4%, 3%, 2%, 1% tbng s6 gbc axit
amin trong trinh tu tham chiéu c6 thé duoc gén chén vao trinh tu tham chiéu. Nhiing
thay ddi nhu vay d6i véi trinh tu tham chiéu c6 thé xay ra & cac vi tri dau tan cling
amino hodc carboxy cua trinh ty axit amin tham chidu hodc & bét ky noi nao gifta cac
vi tri du tn cling nay, dugc ndm rai rac riéng ré trong 36 cac gbc trong trinh ty tham
chiéu hodc trong mot hodc nhidu nhém lién k& thudc trinh tu tham chiéu nay. Tbt hon
13, cc vi tri gbc ma khong giéng nhau s& khéc nhau boi cac thay thé axit amin c6 bao
toan. Tuy nhién, cac thay thé ¢4 bao toan khong dugc tinh nhu 1a khép khi xdc dinh
do déng nhét vé mit trinh tu.

Thuét ngit "do ddng nhat trinh tu" hodic "ty 1& % ddng nhat" & day c6 thé duoc
str dung thay ddi cho nhau. Nhim muc dich cta sang ché nay, & ddy dinh nghia ring,
dé x4c dinh ty 1é % d@)ng nhét ctia hai trinh tu axit amin hodc hai trinh tu axit nucleic,
c4c trinh tu duoc sip thing hang nhdm muc dich so sénh t6i wu (vi dy, cac khoang
tréng 6 thé duoc dua vao trong trinh ty cua axit amin hodc axit nucleic thtr nhat dé
sp xép thing hang t8i wu véi trinh tu axit amin hodc axit nucleic thir hai). Tiép theo,
cac géc axit amin hodc nucleotit tai cac vi tri axit amin hodc nucleotit tuong tmg duoc
so sanh. Néu mét vi tri trong trinh tu thit nhét duoc chiém chd béi géc axit amin hodc
nucleotit giéng nhu vy lam vi trf twong tmg trong trinh ty thir hai, thi cac phén tir 1a

gibng nhau tai vi tri . Ty 1¢ % ddng nhét gitta hai trinh tw 1a ham cta sb luong vi
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tri gibng nhau duoc chia d8u boi cac trinh tu (tuc 13, % dong nhét = s6 luong vi tri
giéng nhau/téng s6 luong vi tri (tic 13, cac i tri chdng 1én nhau) x 100). Tt hon, hai
trinh ty 6 chiéu dai nhw nhau,

Viée so sanh trinh tu ¢6 thé dugc thuc hién trén toan bg chiéu dai cta hai trinh
ty dang duoc so sanh hodc trén doan ctia hai trinh ty. Thong thuong, viéc so sénh s€
dugc thuc hién trén toan b chidu dai cta hai trinh tu dang duoc so sanh. Tuy nhién,
d6 ddng nhit trinh tu ¢6 thé dugc thuc hién trén mot ving gom, vi dy, 20, 15, 100

hodc nhidu hon 100 gdc axit amin 1ién ké nhau.

Nguoi co hiéu biét trung binh trong linh vuc nay s& hidu 15 thuc té 13 c6 mot
s6 chwong trinh vi tinh khéc nhau d8 x4c dinh murc trong ddng gifta hai trinh tu. Vi
du, viéc so sanh céc trinh ty va xac dinh ty 1& % déng nhét gitra hai trinh tu ¢ thé
duoc hoan thanh nhd sir dung thuat toén toan hoc. Theo phuong én uu tién, ty 18 %
dong nhét gita hai trinh ty axit amin hodc axit nucleic duoc xac dinh nho st dung
thuét toan cua tac gia Needleman va Wunsch (J. Mol. Biol. (48): 444-453 (1970)),
thut toan ndy duoc két hop vao trong chuong trinh GAP trong g6i phan mém
Accelrys GCG (c6 sin tai dia chi http://www.accelrys.com/products/gcg/), st dung
ma tran Blosum 62 hodc ma tran PAM250 va trong s6 khoang tréng la 16, 14, 12, 10,
8. 6, hoiic 4 va trong s6 chidu dai 1 1, 2, 3, 4, 5, hodc 6. Ngudi c6 hiéu biét trung binh
trong linh vuc nay sé hidu ring, tat ca nhitng thong s& khac nhau nay s& dan dén
nhing két qua khac nhau chut it nhung tdng ty 16 % dong nhit cta hai trinh ty khong
thay dbi dang ké khi st dung céc thudt toan khac nhau.

Céc trinh tu protein hodc céc trinh ty axit nucleic theo sang ché con co thé
duoc st dung lam "trinh ty truy vAn" @ thuc hién tra ctru dbi véi cac co so dit liéu
cdng khai, vi du, dé nhan dién cac thanh vién cua ho khéc hodc céc trinh tu lién quan.
Céc tra clru nhu vy c6 thé duge thuc hién nho st dung cdc chuong trinh BLASTN
va BLASTP (version 2.0) cua tac gia Altschul, et al. (1990) J. Mol. Biol. 215:403-10.
Tra ctru protein BLAST c6 thé duogc thuc hién bang chuong trinh BLASTP, diém ghi
=50, dd daitr =3 dé thu dugc céc trinh ty axit amin tuong ddng véi cac phén tir
protein theo sang ché. P& thu duoc sy sip xép thang hang c6 khoang trdng cho céc
muc dich so sanh, chuong trinh Gapped BLAST c6 thé duoc st dung nhu duge md
ta trong tai lidu cua tac gia Altschul et al. (1997) Nucleic Acids Res. 25(17): 3389-
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3402. Khi str dung cac chuong trinh BLAST va Gapped BLAST, thong s6 mic dinh
clia cac chuong trinh tuong img (vi du, BLASTP va BLASTN) ¢6 thé duogc str dung.
Xem trong trang chii ciia Trung tim Thong tin Cong nghé sinh hoc Qudc gia tai trang

web http://www.ncbi.nlm.nih.gov/.
Dinh nghia k¥ thuat vecto tai t6 hop EHV-1 va EHV-4

Thuét ngit “equid” hogc “equine” hodc “equin” c6 nghia la thude ho Equidae,
ma bao gdm ngua, lira, va ngua van, tot hon 13 ngya. Ngoai ra, thuit ngit “equid”
hodc “equine” hodc “equin” ciing bao gom con lai cua cdc thanh vién trong ho

Equidae (vi du con la, ltra la, v.v).

“Virut Herpes” hodc “vecto virut Herpes” d€ cap dén loai thudoc ho

Herpesviridae trong bd Herpesvirales.

Thuat ngit “vecto virut herpes Equid” hodc “virut herpes Equid” hodc “EHV”
c¢6 nghia 13 thanh vién thudc ho Herpesviridae anh huong dén ngua. Pén nay c6 tam
loai khac nhau cua equid herpesvirut duoc xac dinh, nam trong s @6 thudc phan ho
Alphaherpesvirinae (EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9) va ba trong s6 d6
thudc Gammaherpesvirinae. (http://www.ictvonline.org/virustaxonomy.asp Virus
Taxonomy: 2015 Release EC 47, London, UK, July 2015; Email ratification 2016
(MSL #30)

Thuét ngit “EHV-1" ¢6 nghia 1a Equid Alphaherpesvirus 1, thanh vién cua
phan chi Varicellovirus trong gibng Alphaherpesvirinae trong ho Herpesviridae.
Trinh tur tham chiéu khong gi6i han ciia EHV-1 c6 thé vi du 1a chimg EHV-1 kiéu dai
ab4 (ma sb truy cap Genbank AY665713.1) hodc RacH (Hiibert 1996).

Thuat ngt “EHV-4” c¢6 nghia 1& Equid Alphaherpesvirus 4, thanh vién cua

phén chi Varicellovirus trong chi Alphaherpesvirinae trong ho Herpesviridae.

Thuat ngit “dugc gin chén vao trong ORF70” ¢ nghia 1a manh ADN dugc
gin chén vao trong ADN hé gen & vi trf md hoa khung doc m¢ 70 cia Equid
herpesvirus 1. Theo mdt khia canh cu thé ctia séng ché, viéc gén chén & cap dén viec
dAn dén viéc x6a 801 cip bazo & d4u 5’ cia ORF70 dé lai 423 bp con lai ctia dau 3°

nguyén ven nhung lam mAt su biéu hién clia san phim gen orf70 glycoprotein G.
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Glycoprotein G ciia mét vai Alphaherpesviruses bao gdbm EHV-1 da thé hién 13 dugc
tiét ra tir t& bao bi nhidm va c6 chirc ndng lam protein diéu bién mién dich biang cach
gin két xytokin tidn viém. Viéc lam mét su biéu hién ctia né trong vecto virut ¢6 thé
lam ting tinh sinh mién dich ctia viéc nhiém virut so voi EHV-1 kidu dai c6 su biéu

hién glycoprotein G nguyén ven.

Thuét ngt “dugc gén chén vao trong ORF1/3” ¢ nghia 1a méanh ADN duoc
gén chén trong hé gen virut ¢ vi tri ma bang cach vo tinh x6a khi chuyén tiép trong
qua trinh 1am giam ddc luc ctia ching vacxin EHV-1 RacH manh 1283 bp chira 90%
ORF1 va toan b6 ORF2 bi mét di. Vi tri ga‘in chén nay duge chon do kha ndng ma sy
bidu hién ciia gen chuyén tir vi tri ndy c6 thé can thiép vao su sao chép cua virut duge

du kién s& cuc ky thép;
Céc dinh nghfa vacxin

“Ché phim sinh mién dich hogc ché phim mién dich” @& cap dén ché phim
chira it nhat mot khang nguyén hodc phén sinh mién dich cta no, ché phdm nay gay
ra dap tmg mién dich trong vat chi thudc dap img mién dich qua trung gian té bao

ho#c qua trung gian khang thé v6i ché phim nay.

Thuét ngit "khéng nguyén" dugc st dung trong ban mé ta nay duoc hiéu 18
trong Iinh vuc nay va bao gbm céc chit ma c6 tinh sinh mién dich, tirc 1a chat sinh
mién dich, cling nhu cac chét gay ra tinh khong dép Gng mién dich, hodc tro, tic 1a
thiéu phan mg boi co ché phong vé cua co thé véi cac chét la. Nhu dugc sir dung
trong ban md ta nay, thuat nglt "khdng nguyén" dugc du dinh bao gdm protein co

chidu dai ddy du cling nhu manh peptit cia né chira hodc bao gdm epitop.

Thuét nglt “dng vat san xuét thuc phdm” c6 nghia 1 dong vat duoc st dung
cho su tiéu thu ctia ngudi nhu lon, trau bo, gia cAm, ca va cac dong vat tuong tu, bt

hon 14 ddng vat san xudt thuc pham c6 nghia 1a lon va gia stc, t6t nhat 1a lon.

“Ché phim sinh mién dich” nhu dugc st dung trong ban m6 t4 nay c6 thé chi
polypeptit hodc protein, chéng han nhu protein bé mit cua virut ma giy ra dap img
mién dich nhu duge mb ta trong ban mé ta nay. Thudt nglt “manh sinh mién dich"

hodc “phan sinh mién dich” dé chi manh hodc dang bi cat va/hodc dugc thé cua
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protein hodc polypeptit ma bao gbm mat hozic nhidu epitop va vi thé gay ra dép tng
mién dich duoc md ta trong ban md ta nay. No6i chung, dang bi cat va/hoic duoc thé
hodc cac manh nhu vy s& bao gom it nhét 13 squ axit amin lién tiép tir protein c6
chidu dai ddy do. Cic manh nhu vy c6 thé duge x4c dinh bang céch sir dung nhidu
k¥ thuét lap ban do epitop, dd biét 5 trong linh vuc. Xem, vi du Epitope Mapping
Protocols in Methods in Molecular Biology, Vol. 66 (Glenn E. Morris, Ed., 1996)
Humana Press, Totowa, New Jersey. Vi du, epitop thing c6 thé duoc x4c dinh bing
cach ddng thoi tdng hop s6 lugng 16n céc peptit trén gia thé rén, peptit tuong Gng voi
c4c phan ctia phan tit protein, va cho peptit phan tmg véi khang thé trong khi peptit
van gén v6i gia thé. Cac k¥ thuat nay da biét va duoc md ta trong linh vyc nay, xem
vi du, Patent My s6 4,708,871; Geysen et al. (1984) Proc. Natl. Acad. Sci. USA
81:3998-4002; va Geysen et al. (1986) Molec. Immunol. 23:709-715. Tuong tu,
epitop c4u hinh d& dang dugc nhin biét bing cach x4c dinh cAu hinh khong gian cta
axit amin nhu bing, vi du, tinh thé hoc tia x va cong hudng tir hat nhan hai chiu.
Xem Epitope Mapping Protocols, néu trén. Cac khang nguyén tdng hop cling dugc
bao gdm trong dinh nghia nay, vi du, polyepitop, epitop gin suon, va cac khang
nguyén tai tb hop hogc thu dugc theo cach tdng hop khac. Vi du xem trong Bergmann
et al. (1993) Eur. J. Immunol. 23:2777-2781; Bergmann et al. (1996), J. Immunol.
157:3242-3249; Suhrbier, A. (1997), Immunol. and Cell Biol. 75:402-408; and
Gardner et al., (1998) 12th World AIDS Conference, Geneva, Switzerland, June 28-
July 3, 1998. (Toan bd ndi dung ctia tai ligu nay dugce két hop vao day béng cach vién
dan).

~, 6

Thuat ngft “vacxin” nhu dugc st dung trong ban md ta nay & cap dén dugc
phdm chia it nhét mot thanh phan ¢6 hoat tinh mién dich ma cam tmg d4p tmg mién
dich & dong VAt va c6 thé nhung khong nht thiét mot hode nhiéu thanh phin b6 sung
ma ting cudng hoat tinh mién dich cua thanh phan hoat tinh. Vacxin c6 thé con chira
céc thanh phén khac thuong cé trong dugc phim. Bing céch phén biét, thanh phan
¢6 hoat tinh mién dich ctia vacxin c6 thé chtra c4c hat virut hoan chinh & dang ban
dAu ctia chung hoic 14 cic hat dd giam ddc luc trong cdi dugc goi 1a vacxin song dugc
cai bién (MLV) hoic céc hat duge bét hoat bing cac phuong phép thich hop trong cai
goi 1a vacxin chét (KV). O dang khéc, thanh phén ¢6 hoat tinh mién dich ctia vacxin

c6 thé bao gdm céc yéu t6 thich hop cua sinh vat (vacxin duéi don vi) trong do cac

-53-



34209

yéu td nay dugc tao ra bang cach phan hity hat hoan chinh hogc mdi truong tang
truong chira cac hat ndy va tiiy y cac bude tinh ché tip theo dé thu dugc (cac) ciu
truc mong mudn, hoic bing cach quy trinh téng hop bao gdm thao tac thich hop bang
cach str dung hé théng thich hop trén co sd, vi duy, vi khuén, cén trung, dong vat c6
v, hodic céc loai khac cong voi cac quy trinh tach va tinh ché tiép theo tury y, hodc
bing cach cam tmg qua trinh téng hop & dong vat can vacxin bang cch két hop truc
tiép vat liéu di truyén bang cach st dung dugc pham thich hgp (ching ngira
polynucleotif). Vacxin c6 thé bao gdm mét hogc ddng thdi nhiéu hon mot trong céc
yéu t§ duge md ta & trén. Nhu duoc st dung trong céc khia canh cu thé cua sang ché
“yacxin” dé& cip dén vacxin sdng hodc virut sdng, con goi 1a vacxin tai t6 hop. Theo
mot khia canh cu thé khéac cta sang ché “vacxin” dé cap dén virut bat hoat hozic chét
bao gdm c4c hat gidng virut (virus like particles - VLP). Vi thé, vacxin c6 thé 1a

vacxin dudi don vi hodc vacxin chét (KV) hoic bét hoat.

Thuat ngit “ty 1& gdy nhiém (Multiplicity of Infection - M.O.1.)” d& cap dén sb
luong don vi gay nhidm, vi du TCID50, ctia ché phém virut dugc stir dung trén mot té
bao dé ghy nhidm t& bao nudi cdy. Vi du, M.O.L bing 0,01 ¢6 ngha 14 doi voi moi

100 t& bao trung binh nudi cdy, mot don vi gy nhidm duoc cy truyén.

Thuét ngit “ching ngira bing ADN” hodc “chung ngira bang polynucleotit” c6
nghia la cy truyén truc tiép vat lidu di truyén bang cich st dung dugc phim thich

hop.

Céc phuong phép vat Iy va héa hoc khac nhau dé bét hoat da duge biét dén
trong linh vyc nay. Thuat ngft “da bat hoat” chi virut ho#c vi khuén c6 doc tinh hodc
khong c6 doc tinh trude d6 ma da duge chiéu xa (cuc tim (UV), tia X, chum tia dién
tir hodc buc xa gama), gia nhiét, hodc xtr ly hoa hoc dé bit hoat hodc tiéu diét virut
hodc vi khudn nay, trong khi van gift dugc tinh sinh mién dich ctia né. Céc tic nhan
bét hoat thich hop bao gdm beta-propiolacton, etylenimin cdp d6i hodc beta- hodc

axetyl-etylenimin, gluteraldehyt, ozon, va formalin (formaldehyt).

D& bAt hoat bang formalin hay formaldehyt, formaldehyt thuong dugc tron voi
nudc va ruou metylic dé tao ra formalin. Viéc bd sung rwou metylic ngin chin su

thoai héa hogc phan tmg chéo trong qua trinh hoat héa. Mot phuong an su dung
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khoang 0,1 dén 1% ciia dung dich formaldehyt 37% dé bét hoat virut hodc vi khuan.
Pidu quan trong 13 phai didu chinh lugng formalin dé dam bao vat liéu bi bat hoat

nhung khong nhidu dén muc xay ra cc tac dung phu do lidu lwong cao.

Cu thé hon 13, thuat ng "bat hoat" trong ngit canh nay nghia 1 virut khong
con kha niing sao chép in vivo hodc in vitro va, tuong tmg, thuat ngi "bit hoat" trong
nglt canh vé vi khuén c6 nghia 1a vi khuan khong con kha nang sinh sdi in vivo hodc
in vitro. Vi dy, thuat ngft “bAt hoat” c6 thé chi virut ma da dugc nhén 1én in vitro, va
sau d6 da dugc bit hoat bﬁng bién phap héa hoc hodc vat ly sao cho n6 khong con
kha ning sao chép. Theo vi du khac, thuat ngit "bat hoat" c6 thé dé cép dén vi khuan
ma dd dugc nhén 1én, sau d6 va di dugc bét hoat bang cach st dung bién phap hda
hoc hodc vat Iy dén dén huyén phu cua vi khuén, manh hodc céc thanh phén ctia vi

khuAn, sao cho thu dugc bacterin ma c6 thé duge st dung lam thanh phén ctia vacxin.

Nhu duoc st dung trong ban mo ta nay, cac thut ngtr "bit hoat", "chét" hoic

"KV" duoc stt dung thay dbi cho nhau.

~, 01

Thuat ngit "vacxin song" dé cap dén vacxin chira sinh v4t song hodc virut hodc

vecto virut c6 kha néng sao chép.

"Duge phim" v& co ban chira mt hoge nhidu thanh phan ¢6 kha nang cai bién
cac chirc ning sinh ly vi du chirc nang mién dich, cua sinh vat ma st dung no, hodc
clia sinh vat séng trong hodc trén sinh vat nay. Thuét ngit bao gbm, nhung khong gidi
han &, chit khang sinh hodc chét chdng ky sinh trung, ciing nhu c4c thanh phan khéc
thuong dugc str dung dé dat dugc cac muc dich nhét dinh khéac nhu, nhung khong
gi6i han &, cac dac diém xir ly, d6 vo trung, do 4n dinh, @0 tién loi cho dbi tuong
dung ché phdm qua dudng rudt hodc ngoai dudng ti€u hda nhu dudng miéng, trong
mili, trong tinh mach, trong co, dudi da, trong da, hodc cac dudng dung thich hop
khéc, dung nap sau khi dung, hodc dic tinh dugc giai phong co kiém soat. Mot vi du
khong nham muc dich giéi han vé dugc phém nhu vay, néu chi nham muc dich ching
minh, c6 thé duge bao ché nhu sau: dich ndi gidng nudi ciy té bao cua giéng nuodi
chy t& bao bi nhidm dugc trén véi chat lam 6n dinh (vi dy, spermidin va/hogc albumin
huyét thanh bo (BSA) va hdn hop sau d6 duge dong khd hogc khir nude bang céc
phwong phap khac. Trude khi ching ngua, hdn hop sau d6 dugc hydrat lai trong nudc
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(vi du dung dich nuéc mudi, dung dich mudi dém phosphat (PBS) hodc dung dich

khéng chira nuwée (vi du, nhil twong dau, ta dugc trén co s& alumin).

Nhu st dung trong ban mo ta nay, thuat ngi “chat mang duoc dung hodc chép
nhén dugc trong thi y” bao gdm bat ky trong s va tit ca cac dung moi, mdi truong
phén tan, chét bao, chét phu gia, chét 1am dn dinh, chit pha loang, chét bao quan, chét
khang khuén va chat khang nim, chét tao ding truong, chét 1am cham hép phu va
chét tuong tw. Theo mot s& phuong 4n wu tién va déc biét la cdc phuong an bao gdm
ché phém sinh mién dich dong kho, chit 1am 8n dinh dé str dung trong sdng ché bao

gdm chét 1am 6n dinh dé 1am dong kho hodc sdy thang hoa.

Theo mot s6 phuong 4n, ché phdm sinh mién dich theo sang ché chira ta dugc.
“T4 duoc” nhu dugce st dung & day, co thé bao gdm nhdm hydroxit va nhom phosphat,
saponin chang han, Quil A, QS-21 (Cambridge Biotech Inc., Cambridge MA), GPI-
0100 (Galenica Pharmaceuticals, Inc., Birmingham, AL), nhi twong nudc trong dau,
nhii tuong dau trong nude, nhil tuong nudce trong dAu trong nudce. Cu thé, nhil twong
c6 thé dua trén co s& dau parafin 1ong nhe (loai trong Dugc dién chau Au); dau
isoprenoit nhu squalan hodc squalen; dau thu duoc tir qua trinh oligome hoa céc alken,
cu thé 13 isobuten hodc dexen; cac este cua axit hodc ruou chta nhom alkyl mach
thing, cu thé hon 1a diu thuc vat, etyl oleat, propylen glycol di-(caprylat/caprat),
glyxeryl tri-(caprylat/caprat) hodc propylen glycol dioleat; cac este cua axit béo hodc
ruou béo phan nhanh, cu thé 14 este clia axit isostearic. Déu duoc st dung két hop voi
chéit nhii héa dé tao thanh nhil twong. Chat nhii hoa tdt hon 1a chat hoat dong bé mit
khong ion, cu thé 13 este cua sorbitan, este clia manit (ching han anhydromanitol
oleat), este cua glycol, este ciia polyglyxerol, este clia propylen glycol va este cla axit
oleic, isostearic, rixinoleic hozic hydroxystearic, tily y dugc etoxyl hda, va cac
copolyme khdi polyoxypropylen-polyoxyetylen, cu thé 1a cac san phdm Pluronic, dac
biét 1a L121. Xem Hunter et al., The Theory and Practical Application of Adjuvants
(Ed.Stewart-Tull, D. E. S.), JohnWiley and Sons, NY, pp51-94 (1995) va Todd et al.,
Vaccine 15:564-570 (1997). T4 dugc duge néu 1am vi du la nhil twong SPT duoc mo
ta & trang 147 trong tai liéu “Vaccine Design, The Subunit and Adjuvant Approach”
duoc bién tap boi tac gia M. Powell va M. Newman, Plenum Press, 1995, va nhil

tuong MF59 dugc md ta ¢ trang 183 ctia cung tai liéu nay.
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Mot vi du khac nira vé t4 dugc 14 hop chit dugc chon tir cic polyme cla axit
acrylic hodc metacrylic va cac copolyme ctia anhydrit maleic va dan xuét alkenyl.
Hop chét ta duge c6 loi d6 1a cac polyme clia axit acrylic hodc metacrylic ma dugc
lién két ngang, dic biét 1a voi cac polyalkenyl ete ciia duong ho#c ruou da chuc. Cac
hop chéit nay dugc biét dén bang thuat ngit carbome (Phameuropa Vol. 8, No. 2, June
1996). Ngudi c6 hidu biét trung binh trong Iinh vuc cling c6 thé @& cap dén patent M§
s6 2,909,462 md ta cic acrylic polyme nhu vdy dugc lién két ngang voi hop chét
duoc polyhydroxyl héa co it nhit 3 nhém hydroxyl, tét hon 1a khong nhiéu hon 8,
nguyén ti hydro cua it nhét ba nhém hydroxyl dugc thay bing cac gdc béo chua bo
hoda c6 it nhit 2 nguyén ti cacbon. Céc gbe dugc wu tién 1a gbe chira tir 2 dén 4 nguyén
tir cacbon, vi du vinyl, alyl va cac nhém chua béo hoa vé lién két etylen khéc. Ban
than cac gbc chwa bio hoa cé thé chita cac phan tir thé khac, vi du nhu metyl. Cac san
phim dugc ban dudi ttn CARBOPOL®; (BF Goodrich, Ohio, USA) dic biét thich
hop. Ching dugc lién két ngang véi alyl sucroza hodc v6i alyl pentaerythritol. Trong
sé ching, ddng luu y 1a Carbopol 974P, 934P va 971P. Tét nhit la st dung
CARBOPOL® 971P. Trong sd cic copolyme cua cac dAn xuét anhydrit maleic va
alkenyl c¢6 cac copolyme EMA (Monsanto) ma ching la copolyme cua anhydrit
maleic va etylen. Viéc hoa tan cac polyme nay trong nudce dén t6i dung dich axit ma
dung dich nay s& duoc trung hoa, t6t hon t6i do pH sinh ly, d tao ra dung dich chét
phu gia ma chinh cac ché phdm sinh mién dich, ché pham mién dich hodc ché phim

vacxin s& duoc két hop vao trong do.

Céc ta duoc thich hop khac bao gém, nhung khong gi6i han &, hé ta dugc RIBI
(Ribi Inc.), co-polyme khdi (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
monophosphoryl lipit A, t4 dugc Avridine lipit-amin, doc t6 dudng rudt tir E. coli d&
bi phan hity bdi nhiét (dang tai t5 hop hodc dang khac), doc td gdy bénh ta, IMS 1314,
hodc muramyl dipeptit, hodc cac xytokin ¢6 trong ty nhién hodc tai t6 hop hoic cac
chét twong tu ctia n6 hodc chét kich thich giai phong xytokin ndi sinh, trong s6 nhiéu

ta duoc khéc.

T4 duoc duge ky vong 1a ¢6 thé duoc bd sung v6i lugng ndm trong khoang tir
100pg dén 10mg mdi liéu, tét hon vé6i lugng ndm trong khoang tr 100pg dén 10mg

mdi lidu, t6t hon nita v6i lugng ndm trong khoang tir 500ug dén 5mg mdi liéu, tham
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chi t8t hon nita v6i lugng nam trong khoang tir 750pg dén 2,5mg mdi lidu va t6t nhét
véi luong khoang Img mdi liéu. Theo cach khac, ta duoc c6 thé c6 mat & ndng do
nam trong khoang tir 0,01 dén 50%, tdt hon & ndng d6 nam trong khoang tir 2% dén
30%, t&t hon nita & n@)ng do nam trong khoang tlr 5% dén 25%, tham chi tdt hon nita
& ndng d6 ndm trong khoang tir 7% dén 22% va t6t nhat & ndng d6 ndm trong khoang

tir 10% dén 20% tinh theo thé tich cua san phdm cudi cing.

Chét pha logng c6 thé bao gdm nudc, nude mudi, dextroza, etanol, glyxerol
va chét tuong tu. Chét déng truong co thé bao gém natri clorua, dextroza, manitol,
sorbitol va lactoza, ngoai cac chit khac. Chét 1am 6n dinh bao gém albumin va cac

mudi kiém ciia axit etylendiamintetraxetic, ngoai cdc chat khac.

“Puoc phan 14p” c6 nghia la dugc thay dbi “boi ban tay con ngudi” tir trang
thai tu nhién cua nod, nghia la, néu né xuét hién trong tu nhién, né dugc thay dbi hoic
loai bd khoi mdi trudong ban diu cua nd, hodc ca hai. Vi dy, polynucleotit hodc
polypeptit c6 mat tw nhién trong sinh vét séng khong “dugc phan 1ap” nhung
polynucleotit hodc polypeptit twong tw duoc tach tir vat chit ddng ton tai cla trang

thai tu nhién cta no lai “duge phén 14p”, nhu 1a thuat ngft duoc su dung & day.

“Lam giam doc lyc” ¢6 nghia 13 lam giam doc luc cta mAm bénh. Trong sang
ché nay “su giam doc luc” ddng nghia véi “khong c6 tinh doc”. Trong sang ché nay,
virut dugc giam doc luc 12 virut trong d6 tinh doc dugc giam dén muc khong gay ra
triéu chimg 1am sang cua sy nhiém nhung c6 kha ning tao ra ddp ung mién dich &
dong vat dich, nhung cé thé ciing c6 nghia 1a triéu ching 1dm sang dugc giam ca vé
ty I& méc phai va d§ ning & dong vat bi nhiém virut dugc giam doc luc, dic biét la
vecto virut EHV-1 RacH theo sang ché, so v6i “nhém d6i ching” gdm cic dong vat
bi nhiém virut khong duge giam doc luc hodc maim bénh va khong nhan virut dugc
giam doc luc. Trong ngit canh nay, thuat ngit “giam/duoc giam” ¢ nghia la giam it
nhat 10%, 6t hon 1a 25%, tham chi tdt hon nita 1a 50%, ciing tot hon nita 1a 60%,
tham chi t6t hon nita 1a 70%, cling t6t hon nita 12 80%, tham chi t6t hon nita 1a 90%
va tbt nhét 12 100% so véi nhém dbi chimg nhu duoc xéc dinh trén day. Vi thé, mam
bénh dugc 1am giam doc luc, khdng doc nhu, vi dy, vecto virut duoc lam giam doc

luc theo sang ché, dic biét 1a vecto virut EHV-1 (t6t hon 1a RacH) theo sang ché, 1a
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thich hop dé tao ra vacxin séng duoc cai bién (MLV) hodc ché phém sinh mién dich

song dugc cai bien.

O day, “liéu luong hidu qua” c6 nghia 1a, nhung khong chi gidi han 0, luong
khang nguyén ma gay ra hodc c6 kha ning gy ra, dap ing mién dich dé lam giam

tridu chtng 14m sang trén dong vat ma khang nguyén duge dung cho dong vat nay.

Nhu duge st dung & day, thuat ngt “luong hiéu qua” c6 nghia la, theo ngi
canh ctia ché pham, mot luong ché phdm sinh mién dich c6 kha nang gay ra dap ung
mién dich 1am giadm ty 1& méc hoic 1dm gidm mtc d6 ning ctia bénh nhiém hoic ty
16 mic bénh & dong vat. Cu thé, luong hiéu qua dé cap dén don vi tao thanh khudn
lac (CFU) trén mdi lidu. Theo céach khéc, trong ngit canh cua thudt ngit tri licu, thudt
ngtt “lugng hiéu qua” dé cap dén luong tri liéu ma lugng nay du dé 1am giam hodc
cai thién muc d6 ning hodc khoang thoi gian clia bgnh hodc 161 loan, hodc mdt hodc
nhiéu triéu chimg cua ching, ngan chén sy tién tridn ctia bénh hodc rdi loan, dan dén
su thodi trién ctia bénh hogc rdi loan, ngan chin su tai phat, phat trién, su khoi phat
hodic tién trién cia mot hode nhidu triéu chimg két hop véi bénh hodc réi loan, hodc
ting cudong hodc cai thién sy phong ngira hodc diéu tri ctia liéu phdp tri liéu hodc tac

nhéan tri liéu khac.

“Pép tmg mién dich" hodc “déap tng vé& mién dich” c6 nghia 13, nhung khong
chi gidi han 0, su phat trién d4p tmg mién dich qua trung gian té bao va/hoic khang
thd d6i voi ché phdm (sinh mién dich) hodc vacxin quan tdm. Thong thuong, “déap
{ing mién dich" hodic “dap tmg vé mién dich” bao gdm, nhung khéng chi giéi han &,
mdt hodic nhidu tic dung sau: san sinh hodc hoat hoa khang thé, ¥ bao B, té bao T hd
tro, t& bao T trc ché, va/hoic té bao T gay doc té bao, hudng cu thé dén khang nguyén
hodc cac khang nguyén dugc chira trong ché phdm hodc vacxin quan tdm. Tt hon 1a,
vat cha sé& thé hién dap tmg (tri nho) mién dich diéu tri hodc bao vé, sao cho kha ning
khéng lai su nhiém mdi s& dugc ting 1én va/hodc mirc d§ nang v& mit 1am sang cta
bénh dugc gidm xuéng. Viéc bao vé nay s& dugc chung minh bing su gidm vé sb
luong triéu chiing, murc d6 ndng cua trigu chimg, hodc khéng bi mdt hodc nhiéu triéu
ching két hop véi su nhidm tic nhan gdy bénh, lam cham sy khdi phat cua virut
huyét, giam sy ton tai dai ddng cia virut, gidm tai lugng virut néi chung va/hodc giam

su tiét cua virut.
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Céc thuit ngit “bao vé chéng lai bénh”, “mién dich bao v&”, “mién dich chiic
ning”, “giam triéu ching lam sang”, “cam Umg/tao ra khang thé trung hoa va/hodc
chuyén héa huyét thanh”, va céc cum tir tuong tu, c6 nghia la dap tmg mot phén hoic
hoan toan chéng lai bénh hoc tinh trang bénh duoc sinh ra béng cach st dung mot
hodc nhiéu ché phém tri liéu theo sang ché hoic hdn hop ciia chiing, viéc str dung nay
din dén it tac dong c6 hai hon so v6i ky vong & mot d6i tuong khong duoc gy mién
dich ma ddi tuong nay da dugc tiép xtic v6i bénh hodc ngudn lay nhiém. Ttc 1&, muic
dd ning cla cac tac dong co hai ciia bénh nhiém dugc gidm thiéu & dbi twong duoc
ching ngura. Nhiém tring c6 thé dugc lam giam, lam chim lai hodc c6 thé duoc ngin
chan hoan toan, ¢ d6i tuong dugc ching ngira. O day, s& c6 thong bao cu thé néu viec
Jay nhiém dugc ngén chan hoan toan. Néu viéc ngin chin hoan toan khong duogc

thong bao, thi thudt nglt bao gc‘Sm ca viéc ngan chan mot phén.

G day, “viéc lam gidm ty 18 méc va/hoic mic dd ning ciia cac déu hiéu 1am
sang” hoic “lam giam céc triéu ching 1am sang” c6 nghia 13, nhung khong chi gidi
han bdi, 1am giam s6 luong ddi tugng bi nhiém trong nhém, lam giam hodc loai bo
sd lugng dbi twong biéu hién cac ddu hiéu 14m sang vé bénh nhiém hodc 1am giam
muc d6 ning cla d4u hiéu 1am sang bét ky c6 mdt & mot hodc nhiéu déi tuong, so voi
bénh nhidm kidu tu nhién. Vi dy, thuat ngft ndy d& cap dén bat ky sw giam thiéu nao
vé tai luong mam bénh, su thai loai mam bénh, 1dm gidm vé su lan truyén mam bénh
hodc sy giam vé& triéu ching 1am sang bét ky thude tridu chimg ctia bénh sbt rét. Tot
hon 14 cac dAu hidu 14m sing nay duoc gidm & mot hoc nhidu déi tuong tiép nhan
ché pham tri lidu theo sang ché it nhit 1a 10% so véi céc doi twong khong duge tiép
nhan ché phém va trd nén bi nhiém tring. Tt hon nita la cac ddu hiéu 1am sang duoc
giam & ddi tuong tiép nhén ché phim theo sang ché it nhit 12 20%, 6t hon 14 it nhat
30%, t&t hon nita 1a it nhit 40% va tham chi t5t hon nita 1a it nhat 50%.

Thuét ngit “bao vé ting cudng” & ddy c6 nghia la, nhung khong chi gi6i han
0, lam giam c6 y nghia thdng ké vé mot hodc nhiéu triéu chimg 14m sang c6 lién quan
dén sy nhidm tac nhan lay nhiém & nhom d6i trong duge ching ngira so véi nhém
dbi twong khong dugc ching ngira. Thuat ngtt “lam gidm c6 y nghia théng ké vé cac
triéu chimg 14m sang” c6 nghia 13, nhung khong chi giéi han o, tAn suat vé ty 18 mac

it nhat mét tridu chimg 1am sang ¢ nhém d6i twong dugc chung nglra thap hon it nhit
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12 10%, t5t hon 1a 20%, tt hon nita 12 30%, thdm chi t6t hon nita 12 50%, va thim
chi tét hon nita 12 70% so véi nhom d6i chimg khong dugc ching nglra sau khi thir

thach boi tac nhan lay nhiém.

“Bao vé kéo dai” d cap dén “hiéu lyc cai thién” kéo dai it nhat 3 tudn, nhung
t5t hon nita it nhit 3 thang, tham chi t5t hon nita it nhat 6 thang. Trong trudong hop &
dong vt nudi, tdt nhét 1a sy bao vé kéo dai tdn tai cho t6i tudi trung binh ma tai thoi

didm d6, dong vat dugc dua ra thi truong.

Thuét nglt “giam virut huyét” c6 nghia 13, nhung khong chi giéi han ¢, giam
virut di vao dong méu cua dong vat, trong khi mirc dd virut huyét, nghia la, s6 luong
ban sao ARN hoic ADN virut trong mt ml huyét thanh mau hodc sb luong khuén
lac tao d4m hoai tir trong mot dé-xi-lit huyét thanh mau, trong huyét thanh mau cua
dong vat nhan ché phém theo sang ché giam it nhét 50% so véi dbi tuong khong nhan
ché phém va ¢6 thé bi nhiém. Tét hon nita 13, muc do virut huyét & déng vat nhan ché
phim theo sang ché gidm it nhdt 90%, t5t hon 14 it nhat 99,9%, t6t hon 1a it nhét
99,99%, va thdm chi t6t hon 1a it nhat 99,999%.

Nhu dugce st dung & dy, thuét ngft “virut huyét” dugc hidu cu thé 12 tinh trang
bénh trong d6 cac hat virut sinh s6i va/hodc tudn hoan trong dong mau cta dong vat,

cu thé 1a dong vat ¢ v, chim, hodc con tring.

“P06 an toan” deé cap dén viéc khong cé cac hdu qua bét loi & dong vat duge
chung ngtra sau khi chiing ngtra, bao gdm nhung khong chi gidi han ¢: sy dao nguoc
hiéu luc ciia vacxin trén co s¢ virut thanh tinh doc, cac tac dung phu dang ké vé& mit
1Am sang nhu bénh dai déng, toan than hodc viém khong chdp nhén duoc tai vi tri

dung vacxin.

Thuét ngir “su chiing ngira” hodc “viéc ching nglra” hodc cac bién thé cia
thuat ngit nay, theo sir dung & day c6 nghia 13, nhung khong chi gioi han &, quy trinh
bao gdm budc st dung ché phdm sinh midn dich theo sang ché ma, khi dugc dung
cho dong vat, s& gy ra hodc c6 kha ndng gy ra - truc tiép hodc gidn tiép -, dap ung

mién dich & dong vat nay.
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“Ty 1 t& vong”, theo ngft canh cua sang ché, @ cap dén luong tir vong gay
ra boi bénh nhidm va bao gdm ca tinh huéng trong d6 viéc bénh nhiém nghiém trong
dén muc dong vat duge gy chét nhe nhang dé khong phai chiu dung va khién con

ngudi chdm dut cude song cua nod.
Ché pham phdi che

Pbi tuong ma dung ché phdm phdi ché t6t hon 13 dong vat, bao gdm, nhung
khong chi giéi han &, gia suc, ngua, ciru, lon, gia cam (vi du, ga), dé, méo, chd, chudt

hamster, chudt nhit va chuot céng, t5t nhét 14 dong vat 1a lon.

Ché phim theo sang ché chtra luong gay mién dich hitu hiéu ciia mét hodc
nhiéu thanh phén sinh mién dich va chit din thudc dugc dung. Vacxin chira lugng
gy mién dich hitu hiéu cia mot hoge nhiéu thanh phan sinh mién dich va chét din

thudc duoc dung. Ché phdm phdi ché nén thich hop cho phuong thic dung.

Ché phim sinh mién dich, néu can, cling c6 thé chira lugng nho céc tic nhan
ta0 Am hodic tao nhit hojc tac nhan dém pH. Ché phim sinh mién dich c6 thé la dung
dich léng, hdn dich, nhil tvong, vién nén, vién tron, vién nang, ché phém giai phong
kéo dai hodc bot. Ché phim dung qua dudng miéng c6 thé bao gdm céc chat mang
tiéu chuan nhu manitol, lactoza, tinh bdt, magie stearat, natri sacarin, xenluloza,

magie cabonat loai dung cho duoc pham, v.v.
Phuong phép diéu tri

Céc duong dung uu tién bao gdm nhung khong chi gii han ¢ dudng dung
trong mili, duong ubng, dudng trong da va trong co. Dung trong nuée ubng, t&t nhat
1a trong liéu don, dugc mong mudn. Ngudi c6 ky ning s& nhén thy rang, ché phim
theo sang ché ciing c6 thé dugc str dung 1am mot, hai hodc nhiéu liéu, ciing nhu theo
céc dudng dung khéc. Vi dy, cac duong dung khic nhu véy bao gdm duéi da, trong
da, trong phtic mac, trong da, va phu thudc vao thoi gian va hiéu qua mong mubn cia
qué trinh didu tri, ché phém theo sang ché c6 thé duoc dung mot hodc vai 14n, ca gian
doan, vi du dung trén co s& hing ngay trong vai ngay, tudn hodc thang va vdi céc lidu

khac nhau nhu khoang 10° dén 108 TCID50 (xem dd chuan virut ¢ trén). Theo khia
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canh cu thé cia sang ché, lidu luong 12 khoang 103 dén 108 TCID50, dic biét 1a débi

v6i virut song / vacxin song.

Céc ché phim c6 thé, néu mubn, duge trinh bay trong géi hodc dung cu phén
phéi ma c6 thé chira mot hoc nhidu dang lidu don vi chita thanh phan hoat tinh. G6i
nay co thé vi du bao gém mang kim loai hodc chét déo, nhu vi phf)ng. G061 hodc dung
cu phan phdi c¢6 thé kém theo hudng dén sir dung t5t hon 1a dé dung cho dong vat c6
v, dic biét 13 lon. Di kém véi (cac) vat chira d6 c6 thé 14 mét thong béo theo mau do
co quan chinh pht quy dinh vé viéc san xuét, st dung hodc ban duoc phém hodc san
phim sinh hoc, thong bdo nay phan énh sy chép thuan clia co quan nay vé viéc san

xuét, st dung hoic ban dé ding cho ngudi.
Céc trinh tu:

Céc trinh tu dudi day duge md ta chi tiét va duogc boc 16 trong sang ché:
Vung khoi dau:
SEQIDNO.: 1 Trinh tu axit desoxyribonucleic 600bp EHV-4 4pgG600
SEQID NO.: 2 Trinh ty axit desoxyribonucleic 600bp ~EHV-4 4pMCP600
SEQIDNO.: 3 Trinh tu axit desoxyribonucleic 430bp ~ EHV-4 pG430

SEQIDNO.: 4 Trinh tu axit desoxyribonucleic 449bp ~ EHV-4 p455

SEQIDNO.: 5 doan mdi sb 1130 dic hiéu déi véi orf72
SEQ ID NO.: 6 doan mdi s 1131 dic hidu dbi véi orf72
SEQ ID NO.: 7 doan mdi s§ 1079 dic hidu ddi véi mCherry
SEQIDNO.: 8 doan mdi sb 1080 dic hidu ddi véi mCherry

Vi tri gan chen:

SEQ ID NO.: 9 doan mdi PCR axit nucleic trinh ty nhén tao 1017 cho vung gén
chén orf70
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SEQIDNO.: 10  doan mdi PCR axit nucleic trinh ty nhan tao 1018 cho vung gin
chén orf70

SEQIDNO.: 11  doan mdi PCR axit nucleic trinh tw nhan tao 1007 cho vung géin
cheén orf1/3

SEQIDNO.: 12  doan mdi PCR axit nucleic trinh tuw nhin tao 1008 cho vung gén
chen orfl/3

SEQIDNO.: 13 ving gén sudn trai (Up70) (417 bp)

SEQIDNO.: 14  vung gén sudn phai (Up71) (431 bp)

SEQIDNO.: 15  vung gén suon trai (up orf70) & ching EHV-1 kiéu dai ab4 (ma
sd truy cap Genbank AY665713.1), duoc ndm & cic nucleotit
127264 — 127680

SEQIDNO.: 16  vung gin sudn phai (up orf71) trong chung EHV-1 kiéu dai ab4
(md s truy cdp Genbank AY665713.1), duge nim ¢ cic
nucleotit 128484 — 128913

SEQIDNO.: 17  ving gn sudn bj cht trong hé RED: ving gan suon trai (Up70)
(283 bp) = gidng v&i 283 bp du 3’ ctia ving gin sudn “cb dién”
417 bp |

SEQIDNO.: 18 vung gén suon bi cit trong hé RED: ving gén suon phai (Up71)
(144 bp) = gidng véi 144 bp dAu 5° cua viing gén suon “cd dién”
431 bp

SEQ ID NO.: 19 Phén bi x6a trong trinh tu hé gen ab4 kiéu dai (ma 36 truy cap
Genbank AY665713.1), nt 127681 - 128482

SEQ ID NO.: 20 Phén bi x6a trong trinh ty hé gen RacH (khong c6 s6 nt do trinh
tw hé gen hoan chinh khong dugc thé hién)

Trinh ty plasmit/vecto:

SEQIDNO.:21  Trinh ty nucleotit ctia plasmit chuyén pU-mC70-BGH
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SEQID NO.: 22  Trinh tu nucleotit ctia vecto chuyén pU70-p455-71K71
SEQID NO.: 23  Trinh ty nucleotit ctia plasmit chuyén pU70-p455-H3-71K71
SEQID NO.: 24  Trinh tu nucleotit cta vecto chuyén pU-1-3-p430-BGHKBGH

SEQIDNO.:25 Trinh ty nucleotit clia plasmit chuyén pU1-3-p430-Hlav-
BGHKBGH

Trinh tu hemagglutinin

SEQ ID NO.:26 hemagglutinin [virut cim A (A/swine/Italy/1161 14/2010(HIN2))]
GenBank: ADR01746.1 Hlpdm

SEQ ID NO.:27 hemagglutinin [virut cum A (A/ swine/Italy/7680/2001(H3N2))]
GenBank: ABS50302.2 H3:

SEQ ID NO.:28 hemagglutinin [virut cdm A (A/swine/Gent/ 132/2005(HIN1))]
GenBank: AFR76623.1 Hlav:

SEQ ID NO.:29 hemagglutinin [virut cim A (A/swine/Italy/467 5/2003(HIN2))]
GenBank: ADK98476.1* Hlhu
*Xin luu ¥ rdng axit amin 531 (X, codon két thiic, duoc thay dbi béi cac tac gia

thanh I):
Céc trinh tu ciu trac SBV
SEQIDNO.:30 trinh tu tac nhan lién két GS

SEQIDNO.: 31  Trinh tw ADN tdng hop chira cac vi tri gidi han dé tach dong
phu

SEQIDNO.:32  méanh ADN dugc st dung d€ t4i td hop RED dé tao ra pRacH-
SE-70-455-SBVGc

SEQID NO.:33  doan mdi up70 F
SEQ IDNO.:34  doan mdi up71 R
SEQ IDNO.:35  doan mdi seq455-F1

SEQ IDNO.:36  doan mdi SBV Gc F1
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SEQIDNO.:37  doan mdi SBV Ge R1
Vi du thuc hién sdng ché

Phan vi du tiép sau day dugc bao gdm dé chimg minh céc phuong 4n wu tién
clia sang ché. Nguoi c6 hiéu biét trung binh trong linh vuc s& hiéu ring, cac k¥ thuat
boc 16 trong phén vi du tiép theo dudi day dai dién cho céc k¥ thuat duoc phat hién
bdi cac tac gia sang ché dé thuc hién tdt trong thuc hanh sang ché va do do, c6 thé
dugc xem 13 cAu thanh phuong thirc vu tién trong thuc hanh sang ché. Tuy nhién, véi
su boc 10 nay, nguoi co hiéu biét trung binh trong linh vuc s& hiéu ring, nhiéu thay
ddi c6 thé duoc thuc hién trong cac phuong an cu thé ma chiing dugc boc 10 va van
thu duoc két qua twong tw hodc gidng hét ma khong tréch khoi tinh than va pham vi

bao hd ctia sang ché.
VIiDU 1: Tao ra vi tri gén chén mai orf70

Pé ting cudng kha ning cta vecto EHV-1, céc tac gia sang ché d4 nd luc tim
ra céch dé biéu hién hai gen chuyén khac nhau tir mét khung vecto ma khong ghép
cap hai gen chuyén nay béng cac chirc nang c6 ngudn gde tir ARN-virut dudi su kiém
sot ctia mdt ving khoi dau. Céc tac gia sing ché da gia thiét ring hé gen cua virut
herpes co thé chiu duoc viéc st dung song song hai vi tri gan chén gen chuyén doc
14p. D& xac dinh EHV-1 ORF70 c6 phai 1 vi trf gén chen gen chuyén thich hop hay
khong, 801 cédp bazo cua dau 5¢ cta orf70 (1236 bp) duoc thay thé bang catxet biéu
hién ma héa cho protein mCherry tu phat huynh quang (Shaner et al. 2004) bang cach
tai t& hop tuong ddng cb dién (Fig.2). Ban dd cia plasmit pU-mC70-BGH duoc thé
hién trén Fig.3 (SEQ ID NO.21) Méanh ADN duoec sir dung dé t4i t6 hop tuong dong
dwoc cit tir pU-mC70-BGH bng Xbal. Manh dugc tinh ché bing gel dugc chuyén
nhiém ddng thoi bing ADN hé gen virut ctia EHV-1 RacH vao trong céc té bao RK13.
Viéc giai phéng c6 hidu qua vecto virut tai td hop va sao chép c6 hiéu qua trong té
bao duoc nudi cly dugc thé hién béng mirc phat huynh quang séng va xac dinh ndng
do6 virut chuén (khong dugc thé hién). Viéc x6a hai phén ba orf70 ¢6 loi ich bd sung
14 su bidu hién cua glycoprotein G dwgc ma hoa boi orf70 dugc loai bo. Glycoprotein
G ctia EHV-1 d3 thé hién 12 chemokin duoc tiét khong c6 chu tric gan két protein

lam mét tac dung dap img mién dich cta vat chu (Drummer et al., 1998; Bryant et al.,
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2003). Do vacxin vecto duoc du dinh dé kich thich dap tmg mién dich cta d6i tuong
duoc chung ngua béng vacxin, viéc loai bo chirc néng tic ché mién dich cu thé nay

ciia vecto virut c6 thé cai thién thém hiéu luc cua nén vecto virut EHV-1 RacH-SE.

Vi DU 2: St dung vi tri gén chén ORF70 méi voi ving khoi dau p455 trong vacxin
vecto EHV-1 t4i t6 hop va tao chu trac virut tai td hop

Ving khoi dau p455:

D&i voi thir nghiém thtt nhét trén dong vat, hemagglutinin virut cm kiéu phu
I3 tir virut ctim A ¢6 ngudn gbe tir lon (A/swine/Italy/7680/2001(H3N2), s6 truy cap
GenBank: ABS50302.2) duoc st dung. Trinh ty ma héa clia nd duoc tbng hop va
tach dong phu trong vecto chuyén pU70-p455-71K71 (Fig.4, SEQ ID NO. 22) tao ra
plasmit chuyén pU70-p455-H3-71K71, dat H3 dusi sy kiém soét cta ving khi dau
p455 méi va tin hiéu polyadenyl hoa 71pA méi va dong khung catxet bang cac ving
t4i t6 hop dé gén chén vao trong orf70 (Fig.5, SEQ ID NO. 23).

Bing cach giy dot bién en-passant sit dung hé thdng t4i t6 hop RED (Tischer
et al. 2006) catxet biéu hién p455-H3-71 dugc gan chén trong orf70 ctiia pRacH-SE
d8 tao ra pRacH-SE70-p455-H3 (Fig.6).

Té bao PK/WRL duge chuyén nhidm véi pRacH-SE70-p455-H3, virut tai t6
hop rEHV-1 RacH-SE70-p455-H3 dugc gidi phong va dugc tinh ché vét tan hai lan.
Viéc gén chén chinh x4c catxet biéu hién duoc xdc nhan bing cach giai trinh tu san
phim PCR d¢ trung thyc cao clia viing gan chén. Viéc biéu hién ctia gen chuyén trong
té bao bi nhifm duoc phan tich bing thit nghiém mién dich huynh quang gidn tiép
(IFA, Fig.7).

Viéc khoi phuc orf71 md hoa EHV-1 gpll dugc khing dinh bang IFA (khong
duoc thé hién) va thdm tach Western (Fig.8) sit dung khang thé don dong Ai2G7
(thudc so hitu cua BI). Viéc xudt hién cac trime cua H3 trén mang sinh chét cua té
bao bi nhidm duge thir nghiém bing thir nghiém hip phu hdng ciu lén té bao
(hemadsorption) st dung té bao hdng cau ga (khong dugc thé hién). Do chuén cuc
dai dugc x4c dinh 1a TCIDso/ml trong cac t& bao PK/WRL la trong khoang gidng nhu

d6 chuén cta virut tEHV-1 RacH-SE ban dau, diéu nay chi ra rang viéc bieu hién gen
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chuyén khéng gy anh hudng bét loi cho sur sao chép ctia virut (khong dugc thé hién).
Diu nay duoc khing dinh bing c4ch ciy chuyén rEHV-1 RacH-SE70-p455-H3 trong
céc té bao PK/WRL sang t6i 1an cay chuyén 20 (P20) sau khi giai phong. O 1an cay
chuyén P5, P10, P15, va P20 virut duoc md ta dic di8m bang cach x4c dinh ndng do
chudn, giai trinh tu, va thim tach Western (Fig.8), & P10 va P20 bd sung bing IFA,
va su biéu hién HA va o 4n dinh di truyén cua doan gén chén ma hoa HA cung véi

viing khéi dAu va trinh ty polyA dugc khang dinh.

Hai diém duoc thé hién trén Fig.8 13 cac san phﬁm sao chép duogc u véi khang
thé don dong Ai2G7 (trai) ma phét hién mot cach dac hiéu glycoprotein EHV-1 I
(gpIl) hodc véi khang thé da dong thuong mai tir tho (PA5-34930) tao ra khang
hemagglutinin virut cim ¢ kiéu phu H3 (phai). gplI dugc phat hi¢n & tAt ca cac gidng
nuéi cAy té bao bi nhidm EHV-1 tai td hop nhu dy kién. H3 c6 chieu dai day du duge
phat hién trong tt ca cac té bao bi nhidm boi cac 1an cdy chuyén khac nhau ctia rEHV-
| RacH-SE-70-p455-13 nhu dy kién. Tinh dic hiéu ctia khang huyét thanh H3 dugc
thé hién trong cing tht nghiém thAm tach Western, xem dong gG430mC. O day chi
¢6 gpIl mab tao ra phan tng, nhu mong doi, trong khi khang thé khang H3 khong gin

két trong 1an ban sao twong Gmg.

Béng thir nghiém mién dich huynh quang kép (dIFA) vét tan virut trong té bao
bi nhi®m P20 bang cach st dung khéng thé don dong khang H3 va khang huyét thanh
ngua khang EHV, da khéng dinh duoc ring hau nhu toan bd cic vét tan duoc cam
{mg EHV-1 cling biéu hién H3 (khong dugc thé hién). Tét ca cac thirnghiém da khéng
dinh d6 én dinh ctia EHV-1 RacH-SE-70-p455-H3 t4i t6 hop.

Vi DU 3: Kiém ching khéi niém nghién ctru trén dong vat (POC I) bang cach st
dung vi tri gin chén ORF70 m&i va danh gia dap ing huyét thanh:

Pong vat thir nghiém: Tiéu chudn lya chon va thiét ké thi nghigm:

Nim nhém gém mudi lon con dugce sinh ra tir lon me chua tirmg bi nhiém cum

A duoc bao gdm trong thit nghiém POC-I nhu duge tbng két trong bang 2.

Bang 2
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Nhom Diéu tri 'bang S6 con vit Bu"()'ng Liéu
vacxin : dung
1x NaCl,; 2 ml NaCl;
1 1x vacxin vecto 10 trong co 2 ml EHVI,
EHVI 1,00 x 107 TCIDso
) 2x vacxin vecto 10 frone co 2x 2 ml EHV1,
EHV1 8 1,00 x 107 TCIDso
2x NaCl 10 trong co 2x 2 ml NaCl
4 2x vacxin bét hoat 10 trong co 2x 2 ml IDT
2x NaCl 10 trong co 2x 2 ml NaCl
Nhém | Pidu tri thir thach | S6 con vét Duong Liéu
dung
: VIRUT CUM A 10 Trong khi | 8 ml; 1,00 x 107
H3N2 TU LON quan TCIDso /ml
5 VIRUT CUM A 10 Trong khi | 8 ml; 1,00 x 107
H3N2 TU LON quan TCIDso /ml
3 VIRUT CUM A 10 Trong khi 8 ml; 1,00 x 107
H3N2 TU LON quan TCIDso /ml
4 VIRUT CUM A 10 Trong khi 8 ml; 1,00 x 107
H3N2 TU LON quan TCIDso /ml
Méi trudng nudi cly )
5 |t bao (d6i chimg am 10 Tror&%é(hl 8 ml
tinh) q

Lidu gay nhiém la 1x10” TCID50 cta rEHV-1 RacH-70-p455-H3 (EHV-1)
duogc dung mot 14n lac nim tudn tudi hodc hai 1An luc hai va nim tuln tudi. Dé so
sanh, vacxin bat hoat c6 béan trén thi truong dugc dung hai ]An Ic hai va nim tuan
tudi. T4t ca cac lon con khong c6 khang thé c6 ngudn gde tir me dé khéng loai trir thc
dung ctia vacxin bét hoat (Inact). Hai nhém khong duoc chiing ngira nhung duoc tiém
dung dich natri clorua sinh 1y (NaCl) d& ding 14n lugt 1am d6i ching thir thdch hodc
dbi chung am tuyét dbi. 21 ngay sau khi ching ngira 14n hai tt ca cac nhém ngoai
trir nhém d8i chiing am tuyét ddi dugc thir thach bang 1x107 TCIDso clia cc chiing
ctim A khéc loai (IVA) (cm A H3N2 tlr lon R452-14, thé phan 1ap thtt thach do BI
s& hitu). Trong khi nhém d6i chimg thir thach khong dugc ching ngira (Chall ctrl) tat

ca céc con lon c6 d6 chuan virut cim cao trong phoi vao mot va ba ngay sau khi thtr

-69-



34209

thach 14y nhiém, tAt ca cac con lon trong nhom d6i ching 4m tuyét dbi (neg ctrl) va
nhém duoc ching ngira hai 1in (EHV 2x) bing rEHV-1 RacH-SE-70-p455-H3 déu
13 4m tinh d8i v&i IAV & ca hai ngdy. Trong nhém duge chung ngura hai 14n bang
vacxin ddi chimg bit hoat (Inact 2x), mdt trong ndm con vat c6 do chuén IVA thép
vao ngay thir ba sau khi thtr thach. Trong nhém dugc chung ngira mot lan (EHV 1x)
vao 21 ngay trudce khi thir thach bang rEHV-1 RacH-SE-70-p455-H3, hai trong ndm
con vat c6 do chuin IVA thip trong phdi Iic mot ngdy sau khi thur thach 1y nhiém

va mot trong ndm con vat luc ba ngay sau khi thir thach. (Fig.9).

Hai 14n ching ngira bang 1x 107 TCID50 cua rEHV-1 RacH-SE-70-p455-H3
bao vé lon mot cach hoan toan chéng lai thir thach lay nhiém béng IVA khéc loai,
kidu phu H3N2. D4 chimg minh dugc ring vecto EHV-1 RacH-SE la thich hop dé
chiing ngira cho lon va ving khéi ddu méi p455 c6 chire ndng diéu khién su biéu hién

sinh mién dich ctia hemagglutinin IVA & lon duoc ching ngura.

Vi DU 4: St dung ving khoi dau p430 méi trong vacxin vecto EHV-1 tai t6 hop va

tao cAu trac virut tai to hop
Ving khoi dau p430:

Vung khoi d4u p430 méi duge xac dinh dugc sir dung @& didu khién su biéu
hién coa  hemagglutinin  virut ~cum  khac  tr  virut HIN1
((A/swine/Gent/132/2005(HIN1), s6 truy cdp GenBank: AFR76623.1). Do gen
hemagglutinin trong thé phan lap virut ndy 13 c6 ngudn gdc tir AV chim nén n6 duoc
goi 1a Hlav. Hlav duoc téng hop va tich dong phy trong vecto chuyén d6i voi ving
gin chén orfl/3 (Fig.10, SEQ ID NO. 24) dé tao ra pU1/3-p430-Hlav-BGH_K_BGH
(Fig.11, SEQ ID NO. 25). Viéc biéu hién ctia Hlav duoc ddt dudi sy kiém soat cta
ving khoi dau p430 va tin hiéu polyA hormon tang trudng bo (BGH).

Bling céch gy dot bién en-passant bing cach sir dung hé théng tai to hop RED
(Tischer et al. 2006) catxet biéu hién p430-Hlav-BGH duoc gén chén trong orfl/3
ctia pRacH-SE dé tao ra pRacH-SE1/3-p430-Hlav (Fig.12).

Té bao PK/WRL duge chuyén nhiém véi pRacH-SE1/3-p430-Hlav, virut tai
t& hop rEHV-1 RacH-SE1/3-p430-H1av duoc giai phéng va dugc tinh ché vét tan hai
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lan. Viée gén chén chinh x4c catxet biéu hién dugc x4c nhan bang céach giai trinh tu
san pham PCR d6 trung thuc cao ciia ving gén chén. Viéc biéu hién ctia gen chuyén
trong t& bao bi nhiém duoc phan tich bang thir nghiém mién dich huynh quang gidn
tiép (IFA) va thAm tach Western bing cach st dung khang thé don dong va da dong
c6 ban trén thi truong (Fig.13).

Viéc khoi phuc orf71 ma héa EHV-1 gpll duge xdc nhan bing TFA va thim
tach Western bang cach str dung khang thé don dong Ai2G7 (do BI s¢ hitu), (khdng
duoc thé hién). Viéc xit Iy chinh xac va van chuyén Hlav va dinh vi trong mang sinh
chét cua té bao bi nhiém duge thir nghiém bang thir nghiém hép phu hong ciu lén té
bao bing cach sit dung héng ciu ga (khong dugc thé hién). Do chuin cuc dai duge
xdc dinh 1a TCID50/ml & céc té bao PK/WRL la trong khoang giéng nhu d¢ chuan
ctia virut RacH-SE ban du, diéu nay chi ra rang viéc biéu hién gen chuyén khong

gdy anh huong bét loi cho su sao chép ctia virut (khong duge the hién).

Viéc phat hién dic hiéu sw di chuyén dai rong & 75 kDa bang khang thé PA-
34929 1a phu hop véi su xuét hién dugc mong doi cua glycoprotein HA tai t6 hop
nhu duge du dodn tir trinh tu ctia nd. Viéc nhudm biéu kién mang té bao bang khing
thé don dong C102 1a phi hop véi viée dinh vi dudi mic té bao nhu mong doi
(Fig.13).

D4 kiém tra lidu hemagglutinin tai t& hop dugc biéu hién c6 duge xir Iy va van
chuyén nhu mong doi hay khong, cac té bao VERO duogc cho nhiém rEHV-1 RacH-
SE-1/3-p430-Hlav, tEHV-1 RacH-SE-70-p455-H3, tEHV-1 RacH-SE (ban dau) &
mttc m.o.i. bing 0,01, hosc khong dé bi nhiém. 24 gid sau khi nhiém (p.i.), té bao bi
nhidm va khong bi nhiém séng sét duge 1 v6i thé huyén phi ctia hong cAu ga trong
PBS, duoc ria bing PBS va duoc nhuém bing thuéc nhudm nhan Hoechst 33342
huynh quang. Do hdng ciu cua gia cAm chira nhan t& bao nén ching c6 thé duoc
nhudm bing Hoechst33342 va xuAt hién nhu nhitng ddm nhé mau xanh béng hién vi
huynh quang, so sanh véi cac té bao bi nhiém rEHV-1 RacH-SE ma khong biéu hién
hemagglutinin, viéc hép phu cta hdng cdu ga ting 1én déng ké trén céac té bao bi
nhidm rEHV-1 RacH-SE-1/3-p430-Hlav hodc rEHV-1 RacH-SE-70-p455-H3

(khong dugc thé hién). Tir d6 co thé két luan ring hemagglutinin dugc dich ma, xtr
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ly va van chuyén dén mang sinh chat ctia te bao bi nhiém virut vecto theo cach nhu

thé chiing duoc tao ra bai nhiém virus cim dich thue.

Kiéu hinh 5 rang ciia viéc hip phu hdng ciu 1én té bao ciia té bao b nhiém ho
trg cho viéc phat hién cta cac thir nghiém thdm tach Westerns va mién dich huynh
quang thé hién su biéu hién hiéu qué cta protein chuyén gen va goi y su hinh thanh

trime HA chtic ning trén bé mat t& bao ctia té bao bi nhiém vecto EHV-1.

VI DU 5: St dung song song vi tri gén chén ORF70 méi va vi tri gén chén ORF1/3
trong vacxin vecto EHV-1 tai t6 hop

Dé thé hién rang hai ving khoi diu méi nay co thé duge st dung song song,
EHV-1 RacH téi t6 hop dugc tao ra biéu hién hai hemagglutinin khdc nhau cla hai

kiéu phu virut cim A khac nhau.

Tinh dic hidu va thiéu kha ning phan tmg chéo ctia khing thé da dong thuong
mai v6i H3 (PA5-34930) va H1 (PA5-34929) duoc x4c nhan bing thir nghiém thAm
tach Westerns déi véi té bao bi nhidm di nhiém virut gén chén don rEHV-1 RacH-

SE-70-p455-H3 va rEHV-1 RacH-SE-1/3-p430-Hlav (khong duoc thé hién).

Khung doc m& md hoéa hemagglutinin cua virut cum A
(A/swine/Gent/132/2005(HIN1)) duoc tbng hop va tach dong vao trong vecto
chuyén pU1-3-p430-BGHKBGH (Fig.10) dan dén pU1-3-p430-Hlav-BGHKBGH
(Fig.11). Bét dAu biing pRacH-SE-70-p455-H3 BAC ti t6 hop, catxet bidu hién p430-
H1av-BGH nhu duoc 1ip rép trong pU1/3-p430-Hlav-BGHKBGH (Fig.11, SEQ ID
NO. 25) dugc gén chén vao vi tri gan chén orf1/3 bing viéc tai t6 hop RED hai budc
@ tao ra pRacH-SE-1/3-p430-H1av-70-p455-H3. Céc t€ bao PK/WRL duge chuyén
nhiém v6i pRacH-SE1/3-p430-H1av-70-p455-H3, va virut tai tb hop rEHV-1 RacH-
SE1/3-p430-H1av-70-p455-H3 duoc giai phong va dugc tinh ché vét tan hai lan
(Fig.12).

Tén goi ngin ctia virut tai td hop nay 1a rEHV-1 RacH-SE_B. Viéc gin chén
chinh x4c catxet biéu hién duoc xdc nhin bang cach giai trinh tu san phérn PCR do
trung thyc cao cua cic vung gén chén cling véi céc trinh tu gén suon. Viéc biéu hién

cta gen chuyén trong té bao bi nhiém duge phén tich bing thir nghiém mién dich
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huynh quang gian tiép (IFA, khong dugc thé hién) va thir nghiém thdm tach Western
bing céach sir dung khéng thé don dong va da dong c6 ban trén thi truong (Fig.13).
Viéc khoi phuc orf71 md héa EHV-1 gpll duge khing dinh bang IFA (khong duoc
thé hién) va thdm tach Western bang cach sir dung khang thé don dong Ai2G7 (s&
hitu cua BI), (Fig.13).

Nhu duoge thé hién trén Fig.13 ca hai gen chuyén H3 va Hlav dugc bidu hién
song song trong giéng nuéi chy té bao bi nhiéfm rEHV-1 RacH-SE-1/3-p430-Hlav-
70-p455-H3 (B) t4i td hop ghn chén kép. Viée biéu hién cla gen chuyén la 6n dinh
va khong lam suy gidm dd chuén ctia virut dugc thir nghiém cho dén 1an cAy chuyén

11 trong té bao PK/WRL (khong dugc thé hién).

Hai ving khoi ddu méi p430 va p455 duge thé hién 14 c¢6 chic ning trong
pham vi sao chép rEHV1-RacH trong nudi cdy té bao. Muc hoat tinh trong chu ky
sao chép cua virut thé hién 1a rat giéng v6i muc hoat tinh dugc suy ra tir thir nghiém
dong hoc vung khai du in vitro. Cac dic diém nay cho phép tao ra vacxin vecto tai
td hop trén co s& EHV-1 RacH hodc cic nén vecto khac biéu hién song song hai
khang nguyén khéc nhau v6i hiéu qua tuong duong. Néu dich vacxin gdm c6 hai tac
nhén gdy bénh khac nhau thi viéc 4p dung hai ving khoi dAu méi trong hai vi tri gin
chén duoc két hop voi hai trinh tu polyadenyl hoa c6 thé 1am gidm dang ké chi phi
hang héa va c6 uu diém 1 rang so v6i vecto chi biéu hién mot thanh phan khéng

nguyén.

VI DU 6: Tao ra, m6 ta dic diém in vitro va thtt nghiém in vivo vacxin virut cim A

duoc tao vecto EHV-1 don gia (vacxin H3) cho lon

Hemagglutinin virut cim IAV lon ¢6 kiéu huyét thanh H3 (SEQ ID NO. 27)
(A/swine/Italy/7680/2001(H3N2), sd truy cap GenBank: ABS50302.2) dugc chon
lam khang nguyén d8 thtr nghiém cho nghién ctru ching nglra ¢ lon. Vacxin m&i
khang TAV lon nay c6 dic diém DIVA, vi du bang cach phat hién khéng thé khang
protein NP hodc NA ctia IAV lon ¢ dong vat bi nhiém chiing thuc dia IAV lon nhung
khong & dong vat chi dugc ching ngira bang vacxin dugc mo ta ¢ ddy do nd chi bidu
hién mdt protein HA ctia TAV lon. Trinh tw ma héa cua n6 duoc tbng hop va tach

dong phu tao ra vecto chuyén pU70-p455-H3-71K71, dit H3 dudi sy kiém so4t cua
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ving khoi dau p455 méi va tin hiéu polyadenyl héa 71pA méi va dong khung catxet
bing cac ving tai t6 hop dé gén chén vao trong orf70 (Fig.2).

Bing cach gy dot bién en-passant sit dung hé théng ti t hop RED, catxet
bidu hién p455-H3-71 dugc gén chén trong orf70 ctia pRacH-SE dé tao ra pRacH-
SE70-p455-H3 (Fig.6).

Té bao PK/WRL duge chuyén nhidm véi pRacH-SE70-p455-H3, virut tai t
hop rEHV-1 RacH-SE70-p455-H3 duoc giai phéng va duoc tinh ché vét tan hai 1an.

Viéc gén chén chinh x4c catxet biéu hién duge xac nhin béng cach giai trinh
tu san phém PCR @6 trung thyc cao cua viung gén chén. Viéc biéu hién ciia gen chuyén
trong t& bao bi nhiém dugc phan tich béng thir nghiém mién dich huynh quang gian
tiép (IFA, Fig.7) va thAm tach Western (Fig.8) bang cach st dung khang thé don dong

va da dong cé ban trén thi trudng.

Viéc khoi phuc orf71 ma héa EHV-1 gpll duoc khang dinh bang IFA (khong
duoc thé hién) va thdm téch Western (Fig.8) sit dung khang thé don dong Ai2G7
(thudc sd hitu cta BI). Vigc xuét hién céc trime cua H3 trén mang sinh chét cua té
bao bi nhiém dugc thir nghiém béng thir nghiém hép phu hdng chu 1én té bao st dung
t§ bao hdng cdu ga (khong dugc thé hién). Do chudn cyc dai duoe xéc dinh la
TCIDso/ml trong cac té bao PK/WRL la trong khoang gibng nhu d chuén cta virut
RacH-SE ban diu, diéu nay chi ra rang viéc biéu hién gen chuyén khong gy anh
huong bat loi cho sw sao chép clia virut (khong dugc thé hi¢n). Diéu nay duoc khéng
dinh bing cach cdy chuyén rEHV-1 RacH-SE70-p455-H3 trong céc t€ bao PK/WRL
sang toi lan chy chuyén 20 (P20) sau khi giai phong. & 14n cAy chuyén P5, P10, P15,
va P20 virut duoc m ta dic diém bing céch xé4c dinh ndng d6 chuén, giai trinh tu,
va thim tach Western (Fig.8), & P10 va P20 bd sung bing IFA, va sy biéu hién HA
va do 4n dinh di truyén cua doan gén chén mi hoa HA cung vé6i vung khoi dau va

trinh tu polyA dugc khang dinh.

Hai diém duoc thé hién trén Fig.9 1a cic san phdm sao chép dugc 1 v6i khang
thé don dong Ai2G7 (trdi) ma phat hién mdt cach dac hiéu glycoprotein EHV-1 1I
(gpIl) hodc véi khang thd da dong thwong mai tir tho (PAS5-34930) tao ra khang

hemagglutinin virut cim ¢ kiéu phu H3 (phai). gpII dugc phat hién & tht ca cac gidng
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nubi cdy & bao bi nhiém EHV-1 t4i t& hop nhu trong doi. H3 c6 chidu dai day du
dugc phat hién trong tat ca cac t& bao bi nhi®m v6i cac 1an cAy chuyén khéc nhau cua
fEHV-1 RacH-SE-70-p455-H3 nhu trong doi. Tinh dic hi¢u cua khang huyét thanh
H3 ciing duoc thé hién bing thir nghiém thdm tich Westerns dbi voi cac t€ bao bi
nhiém RacH SE EHV-1 téi t6 hop khac biéu hién hemagglutinin virut cim tir virut
kiéu phu H1, xem dudi déy, Fig.15.

Bang thir nghiém mién dich huynh quang kép (dIFA) vét tan virut trong té bao
bi nhiém P20 bang cach sir dung khéang thé don dong khang H3 va khang huyét thanh
ngua khang EHV, da khéng dinh duogc réng hau nhu toan bod cic vét tan duoc cam
{mg EHV-1 cling bidu hién H3 (khong dugc thé hién). T4t ca cac thir nghiém da khing
dinh d6 n dinh cia EHV-1 RacH-SE-70-p455-H3 t4i t6 hop.

D& kiém tra dic tinh cta n6 d8 1am vacxin dugc tao vecto & lon con, TEHV-1
RacH-SE-70-p455-H3 dugc thir nghiém trong nghién ctru thir thach chung ngira. Cu
thé, lon con khong c6 tinh mién dich khang TAV lon ma c6 ngudn gdc tir me (khong
¢6 khéng thé tir me) duge ching ngira hai 1n bing dich ndi gibng nuéi cay té bao
chtta RacH-SE-70-p455-H3 & lidu 1a 1x10~7 TCID50 trong co & d6 tudi hai va nim
tuan (chung nglra hai mili, 2x EHV-1), hodc chi ¢ d6 tudi ndm tudn tudi (ching ngtra
mdt miii, 1x EHV-1). Nhém khéng dugc chung nglra duge su dung lam d6i chimg
am va nhém ddng vat dugc ching nglra luc hai va ndm tun tudi bang vacxin IAV
lon v6 hoat c6 ban trén thi truong theo huéng dAn ctia nha san xuét (nhung trong cac
thoi diém ching ngira) dugc st dung lam dbi chung duong (vacxin chét). Lic 8 tudn
tudi, tht ca cdc dong vat ngoai dbi chimg am duoc thir thach bing liéu duoc st dung
trong khi quan 1a 1x10*7 TCID50 ctia ching tht thach IAV lon H3N2 (thé phan lap
virut thuc dia chau AuR452-14 ma H3 ctia né khac loai véi khang nguyén vacxin H3
duoc st dung trong RacH-SE-70-p455-H3). Cac dong vét khong dugc ching ngura
va khong thtr thach duoc st dung lam dbi chimg am, trong khi cdc dong vat khong
duoc ching ngira nhung dugc thir thach duoc st dung lam dbi chimg thtr thach. Tai
thoi diém va sau khi ching ngira va trudc va sau khi thir thach, than nhiét duoc do va
mAu mau duoc 13y tai cac thoi diém khac nhau. Mot ngay sau khi thir thach, mot ntra
s6 dong vat m&i nhom b giét va phdi duge tinh diém theo mutc df ton thuong thudng

thdy dbi voi bénh nhidm IAV lon, ba mAu phdi twong tmg tir mdi phoi tréi va phai
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duoc 14y tir m3i con vét d& xac dinh d6 chudn JAV lon 13y nhiém trong chit dong
nhét phdi, va dich ria phé quan phé nang (bronchioalveolar lavage fluid - BALF)
duogc léy mau. Quy trinh twong tu dugc thuc hién véi nua s con vat con lai trong

mdi nhém ba ngay sau khi thir thach.

Khi khéo sat sy ting than nhiét sau khi 4p dung virut thir thach IAV lon, cac
con vat khéng dugc ching ngira thé hién than nhiét ting khoang 1°C 1 ngay sau khi
thir thach. Su ting than nhiét 1 ngdy sau khi thir thach nay dugc ngan chin dbi véi
nhém duogc ching ngira hai 14n bing vacxin RacH-SE-70-p455-H3 (Fig.16).

Viéc danh gi didm s6 phdi tir cac con vét bi giét vao 1 hodc 3 ngay sau khi ap
dung thr thach virut IAV lon cho thiy ring d6i chimg am thé hién khong c6 tén
thuong phéi dién hinh cho bénh nhiém IAV lon, d6i ching thir thich thé hién t6n
thuong phéi trong khoang trung binh 1a 6-7%, va thdy rang lién quan dén cac gi4 tri
trung binh nhom, diém s6 ton thuong phdi dugc gidm manh xudng con mot dén nho
hon 4% dbi v6i nhom duoc ching ngira hai 1an bang vacxin RacH-SE-70-p455-H3
(Fig.17).

Do chuén IAV lon trong phdi trung binh tir cac con vat bi giét luc 1 hodc 3
ngdy sau khi ap dung virut thir thach TAV lgn dé cho thdy ring dbi chimg am thé hién
khong c6 TAV lon trong c4c mAu phéi, trong khi d6 d6i chimg thir thach thé hién do
chuén virut trong mdi gam md phdi trong khoang 16n hon 5 (ngay 3) dén 16n 7 logs
(ngay 1). Nguoc lai hoan toan, gid tri trung binh nhom gidm manh dén khoang hai
logs hodc nho hon dbi v6i nhom dugce ching nglra mot 14n biang vacxin RacH-SE-70-
p455-H3 va giam dén murc khong phat hién duoc ddi voi nhém duge ching ngtra hai

1An bing vacxin RacH-SE-70-p455-H3 (Fig.9).

Khi thir nghiém viéc cam mg khang thé trung hoa IAV lon sau khi chung
ngua, huyét thanh tir dong vét duogc chung ngira mot 1an bing vacxin RacH-SE-70-
p455-H3 da thé hién do chuén trung hoa nghich dao trong khoang 160 ba tudn sau
l4n ching nglra thtt nhAt va huyét thanh tir dong vat dugc chung nglra hai 14n bang
vacxin RacH-SE-70-p455-H3 d thé hién do chuén trung hoa la khoang 2560 ba tun
sau khi chung ngira 14n hai, trong khi huyét thanh tir cdc nhom khong duge chung
ngtra c6 muc khang thé trung hoa IAV lon khong phat hi¢n duge (Fig.18).
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Khi x4c dinh lugng xytokin tién viém IL-1pB trong BALF tir cac dong vat vao
1 hodic 3 ngay sau khi thir thach IAV lon, mtc IL-1f I6n hon 100 pg/ml dén 900
pg/ml dugc phat hién thay & ba trong bdn dong vat thir nghiém vao ngay 1, trong khi
d6 céc muic nay duge giam xudng 100-300 pg/ml IL-1B dbi vi BALF tir dong vat
duoc ching ngira mot 14n bang vacxin RacH-SE-70-p455-H3 va thim chi con giam
thém xubng muc bing 0 dén nhd hon 100 pg/ml IL-1B ddi voi tat ca cdc dong vat
duge chung ngira hai 1an bing vacxin RacH-SE-70-p455-H3 (Fig.19). Diéu nay cho
thiy ring viéc chiing nglra bing vacxin RacH-SE-70-p455-H3 da ngin chan hiru hiéu

viéc cam mg xytokin tién viem IL-1p sau khi nhiém IAV lon.

Khi thir nghiém viéc kich thich lai té bao mau don nhan ngoai vi (PBMC) dugc
ldy mAu vao ngdy nghién ctru thir 28 va sur dung céc tac nhén kich thich khac nhau,
viée kich thich PBMC tir dong vat khong dugce ching nglra cho thiy sb luong nho
hon 75/1x1076 trong IFNy-ELISpot khong phu thudc vao kich thich duge sir dung
(Fig.20 A). PBMC ctia cic dong vét duge nhan vacxin bt hoat hai 1An (vacxin chét)
da thé hien s lugng khoang 150/1x10°6 khi chung duge kich thich lai bing
nucleoprotein NP IAV lon tai t6 hop va sb lugng khoang 3000/1x10"6 trong IFNy-
ELISpot khi chung dugc kich thich lai bing ching thtr thach IAV lon H3N2 R452-
14, nhung thé hién khong kich thich lai PBMC (murc s lugng 75/1x10°6 hodc thap
hon) khi HA TAV lgn tai td hop hozc virut EHV-1 duoc sir dung (Fig.20 B). Nguoc
lai, dong vat dugc ching nglra mot 1in hoc hai l4n béng vacxin RacH-SE-70-p455-
H3 ciing thé hién sé luong khoang 200 (1x EHV-1) dén 300 (2x EHV-1)/1x10"6
trong IFNy-ELISpot khi chung dugc kich thich lai bang ching thtr thach IAV lon
H3N2 R452-14, nhung khong kich thich lai PBMC (mtrc s6 luong 1a 75/1x1076 hodc
thip hon) khi NP TAV lon téi td hop dugc st dung (Fig.20 C va D). Khi virut EHV-
1 duoc st dung d8 kich thich lai, dong vat dugc ching nglra mot lan hodc hai lan
béng vacxin RacH-SE-70-p455-H3 da thé hién sb luong khoang 300/1x10"6 trong
IFNy-ELISpot khi chiing dugc kich thich lai béng vacxin EHV-1 trbng RacH-SE, va
gia tri nay con duoc ting dén s6 luong 16n hon 400/1x1076 khi vacxin RacH-SE-70-
p455-H3 bidu hién H3 IAV lon duge st dung, tuong ing (Fig.20 C va D). Do do, khi
HA TAV lon téi t6 hop dugc sir dung dé kich thich lai, chi c6 dong vét dugc ching
nglra mot 1An hoic hai 14n bing vacxin RacH-SE-70-p455-H3 th8 hién sd luong
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khoang 100-150 (1xEHV-1) dén 150-200 (2x EHV-1)/1x10"6 trong IFNy-ELISpot
(Fig.20 C va D).

Vi DU 7: Tao ra, mé ta dic diem in vitro va thir nghiém in vivo vacxin virut cim A

duoc tao vecto EHV-1 tr gia cho lon

Nhu dugc md ta dudi day, trong sang ché dugc mo ta, bdn khéng nguyén
hemagglutinin (HA) TAV lgn dugc m6 ta ¢ trén thu dugc tir kiéu phw/kiéu huyét thanh
TIAV gia cAm HIN2, H3N2, HIN1, va IAV lgn dai dich HIN1 dugc biéu hién boi hai
virut vecto tai t hop EHV-1. Vacxin t gid méi khang IAV lon nay c6 dac diém
DIVA, vi du bang cach phét hién khang thé khang protein NP hodc NA cua IAV lon
¢ dong vat bi nhi®m ching thuc dia IAV lon nhung khong & dong vat chi dugc chung

ngira bing vacxin duge md ta & ddy do n6 chi bicu hién cac protein HA cta IAV lon.

Vacxin TAV lon tir gid maGi duge md ta déac diém in vitro va duoc thir nghiém

in vivo vé hiéu qua khang IAV lon cta no.

Trinh twr khoi dAu p430 méi duge xac dinh duge st dung dé didu khién su biéu
hién ctia HIN1 IAV lon (A/swine/Gent/132/2005(HINT1), s6 truy cdp GenBank:
AFR76623.1). Do gen hemagglutinin trong thé phan 1ap virut nay 1a c¢6 ngudn gbc tir
IAV chim nén né duoc goi la Hlav. Hlav dugc tbng hop va tach dong phu trong
vecto chuyén ddi véi ving gén cheén orfl/3 dé tao ra pU1/3-p430-Hlav-
BGH K BGH. Viéc biéu hién ctia Hlav duge dat dudi su kiém soat cua trinh tu khoi
dAu p430 va tin hiu polyA hormon ting trudng bo (BGH) va dugc dong khung bing
cAc viing tai td hop dé gén chén vao trong orfl/3 (Fig.11, SEQ ID NO. 25).

Bing cach gy dot bién en-passant st dung hé thdng tai t6 hop RED catxet
biéu hién p430-Hlav-BGH duoc gin chén vao trong orfl/3 cia pRacH-SE dé tao ra
pRacH-SE1/3-p430-Hlav Fig.12). Té bao PK/WRL dugc chuyén nhiém véi pRacH-
SE1/3-p430-H1av, virut tai t6 hop rEHV-1 RacH-SE1/3-p430-Hlav duoc giai phéng
va duoc tinh ché vét tan hai lan. Viée gén cheén chinh xéc catxet biéu hién duoc xac
nhan bing cich giai trinh tw san phdm PCR d¢ trung thuc cao cua ving gin chén.
Viéce biéu hién cua gen chuyén trong té bao bi nhiém duoc phén tich béang thir nghiém
mién dich huynh quang gian tiép (IFA) va thAm tach Western bang céch st dung
khang thé don dong va da dong c6 ban trén thi truong (Fig.13). Viéc khdi phuc orf71
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m3 héa EHV-1 gpll dugc xac nhén bing IFA va thAm tach Western bang céch sur
dung khang thé don dong Ai2G7 (do BI s6 hitu), (khong duge thé hién). Viée xir Iy
chinh x4c va van chuyén Hlav va dinh vi trong mang sinh chét cta té bao bi nhiém
duoc thir nghiém bing thit nghiém hip phu hong cAu 1én té bao bang cach st dung
hdng cAu ga (khong duoc thé hién). Do chuan cuc dai duoc xac dinh 1a TCID50/ml &
cac té bao PK/WRL 14 trong khoang gibng nhu d6 chuén cta virut RacH-SE ban dau,
didu nay chi ra ring viéc bidu hién gen chuyén khong gay anh hudng bét loi cho su

sao chép cua virut (khong dugc thé hién).

Viéc phat hién dac hiéu sw di chuyén dai rong & 75 kDa bang khang the PA-
34929 1 phit hop v6i su xuét hién dugc mong doi ciia glycoprotein HA ti t0 hop
nhu duoc du dodn tir trinh tu ctia né. Viéc nhudm biéu kién mang té bao béng khang

thé don dong C102 1a pht hop véi viée dinh vi dudi muc té bao nhu mong doi.

P4 kiém tra liéu hemagglutinin tai td hop dugc biéu hién cé duoc xir Iy va van
chuyén nhu mong doi hay khong, cac té bao VERO dugc cho nhiém rEHV-1 RacH-
SE-1/3-p430-Hlav, rEHV-1 RacH-SE-70-p455-H3, rEHV-1 RacH-SE (ban dau) &
mirc m.o.i. bing 0,01, hodc khong dé bi nhidm. 24 gidr sau khi nhiém (p.i.), té bao bi
nhidm va khong bi nhim séng sét dugc i voi thé huyén phi ctia hong cau ga trong
PBS, duoc rira béng PBS va dugc nhudm bang thudc nhuém nhan Hoechst 33342
huynh quang. Do hdng ciu cla gia cAm chira nhan t& bao nén ching c6 thé duoc
nhudém bing Hoechst33342 va xuét hién nhu nhitng d6m nhé mau xanh bing hién vi
huynh quang, so sanh voi céac té bao bi nhiém rEHV-1 RacH-SE ma khong biéu hién
hemagglutinin, viéc hép phu cla hdng cdu ga ting lén dang ké trén cac té bao bi
nhidm rEHV-1 RacH-SE-1/3-p430-Hlav hoic rEHV-1 RacH-SE-70-p455-H3
(khong dugc thé hién). Tir d6 c6 thé két luan ring hemagglutinin duoc dich ma, xu
ly va van chuyén dén mang sinh chét cta t& bao bi nhiém virut vecto theo cach nhu
thé ching dugc tao ra bang viéc sao chép virus cim dich thuec.
Kidu hinh ctia viée hap phu hdng ciu 1én t& bio cta té bao bi nhiém hd tro cho viéc
phat hién cua thir nghiém thim tach Westerns va thtr nghiém mién dich huynh quang
(d6i voi Hlav, Fig.13), diéu nay thé hién sy biéu hién higu qua cta protein chuyén
gen va goi ¥ su hinh thanh trime HA chirc néng trén t& mit t& bao ctia té bao bi nhiém

vecto EHV-1.
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Tinh dic hidu va thiéu kha ning phan timg chéo ctia khang thé da dong thuong
mai v6i H3 (PA5-34930) va H1 (PA5-34929) dugc x4c nhan bing thit nghiém thim
tach Western dbi vai té bao bi nhi®m da nhiém virut gén chén don rEHV-1 RacH-SE-
70-p455-H3 va rEHV-1 RacH-SE-1/3-p430-Hlav (khong dugc thé hién).

Tiép theo, EHV-1 RacH-SE tai td hop duogc tao ra biéu hién hai hemagglutinin
khéc nhau ctia hai kiéu phu/kiéu huyét thanh virut cim A khac nhau.

Bét diu bing BAC pRacH-SE-70-p455-H3 tai t6 hop, catxet biéu hién p430-
H1lav-BGH khi dugc lip rép trong vecto chuyén pU1/3-p430-Hlav-BGH_K_BGH
(Fig.12) duoc gén chén vao trong vi tri gén chén orf1/3 bang céch tai t6 hop RED hai
bude dé tao ra pRacH-SE-1/3-p430-H1av-70-p455-H3. Céc t& bao PK/WRL duge
chuyén nhidm v&i pRacH-SE1/3-p430-H1av-70-p455-H3, va virut tai t6 hop rEHV-
1 RacH-SE1/3-p430-Hlav-70-p455-H3 dugc giai phong va dugc tinh ché vét tan hai
14n. Tén goi ngén cta virut ti tb hop nay 1a rEHV-1 RacH-SE_B (Fig.14). Viéc gin
chén chinh x4c catxet bidu hién duoc x4c nhan bang céch giai trinh tu san phidm PCR

d6 trung thuc cao clia cac ving gan chen cing vdi cac trinh ty gan suon.

Viéc bidu hién cua gen chuyén trong t& bao bi nhiém dugc phan tich bang thu
nghiém mién dich huynh quang gidn tiép (IFA, khong dugc thé hién) va thir nghiém
thAm tach Western bang cach st dung khang thé don dong va da dong c6 ban trén thi
truong (Fig.15). Viéc khdi phuc orf71 ma hoa EHV-1 gpll duoc khing dinh bing
IFA (khong dugc thé hién) va thAm tach Western bang cach st dung khang thé don
dong Ai2G7 (s hitu cua BI), (Fig.15).

C4 hai gen chuyén H3 va Hlav déu duoc biéu hién song song trong gibng nudi
chy té bao bj nhidm rEHV-1 RacH-SE_B tdi t hop gén chén kép. Viée biéu hién ctia
gen chuyén 12 6n dinh va khong lam suy giam do chudn cua virut dugce thr nghiém

cho dén 14n cdy chuyén 11 trong té bao PK/WRL.

Vecto EHV-1 duoc tdng cudng voi hai vi tri gén chén va hai ving khoi dAu
m&i da thé hién 13 bidu hién song song hai hemagglutinin virut cim. Viéc dinh vi
dudi muc té bao nhu duoc xac dinh bing IFA va kha nang di dong trong SDS-PAGE
nhu duoc x4c dinh bang thir nghiém thAm tach Western twong tng véi hemagglutinin

dich thue dugc bidu hién & té bao bi nhidm virut cim A da biét trong tai liéu.
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Tiép theo, rTEHV-1 RacH gén cheén kép thu hai biéu hién cac hemagglutinin
Hlhu, SEQ ID NO.:29, (A/swine/Italy/4675/2003(H1N2); s6 truy cdp GenBank
ADK98476.1) va Hlpdm, SEQ ID NO.:26, (A/swine/Italy/1161 14/2010(HIN2); sb
truy cap GenBank ADR01746.1) dugc tao ra.

Trinh tu m4 héa cta Hlhu dugc tdng hop va tach dong phu trong vecto chuyén
cho ving gén chén orfl/3 dé tao ra pU1/3-p430-H1hu-BGHKBGH. Viéc biéu hién
ciia Hlhu duoc dit duéi su kiém soat cia trinh tw khéi déu p430 va tin hiéu polyA
hormon ting truéng bd (BGH) va dugc dong khung béng cic ving tai t6 hop dé gin
chén vao trong orfl/3 (Fig.21).

Trinh tu ma héa ctia Hlpdm dugc téng hop va tach dong phu tao ra vecto
chuyén pU70-p455-H1pdm-71K71, dit Hipdm duéi su kiém soét cta trinh ty khai
dAu m6i p455 va tin hidu polyadenyl héa méi 71pA va dong khung catxet bang cac
ving ti tb hop d& gén chén vao trong orf70 (Fig.22).

Tiép theo, catxet biéu hién p430-H1av-BGH va p455-H1pdm-71 dugc cai xen
vao trong pRacH-SE béng cach gy dot bién en-passant bang cach st dung hé théng
t4i t hop RED, tao ra pRacH-SE-1/3-p430-H1hu thir nhat. Bang céch sir dung BAC
duoc cai bién 1am dich, p455-H1pdm-71 duge gin chén bing cach gay dot bién en-
passant sit dung hé théng t4i td hop RED, tao ra pRacH-SE-1/3-p430-H1hu-70-p455-
H1pdm. pRacH-SE-1/3-p430-H1hu-70-p455-H1pdm dugc chuyén nhiém trong céc
té4 bao PK/WRL va rEHV-1 RacH-SE-1/3-p430-H1hu-70-p455-Hlpdm dugc giai
phong va dugc tinh ché vét tan ba lan. Tén goi ngan cua virut vecto tai t6 hop méi

ndy 1a rEHV-1 RacH-SE_D (Fig.23).

Viéc bidu hién ctia gen chuyén trong t& bao bi nhiém dugc phan tich bang thu
nghiém mién dich huynh quang gién tiép (IFA, khong dugc the hién) va thir nghiém
thAm tach Western bang céch st dung khéng thé don dong va da dong c6 ban trén thi
truong (Fig.24). Viéc khdi phuc orf71 md héa EHV-1 gpll duoc khang dinh béng
IFA (khong duoc thé hién) va thAm tach Western bing céch st dung khéng thé don
dong Ai2G7 (s& hitu cua BI), (Fig.24).

D6 én dinh di truyén va kidu hinh ctia rEHV-1 t4i t§ hop dugc thé hién bang

cach cAy chuyén giong nudi cdy té bao, xac dinh do chuan virut moi 5 lan cay chuyén.
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Céc trinh tu clia cic ving gan chén duge x4c nhén mdi mudi 1an ciy chuyén cling
nhu biéu hién gen chuyén bang thir nghiém thém tach Western (khong dugc thé hién).
Do tin cay bidu hién duoc danh gia bing IFA kép ddi véi cac vét tan dudi viée xép
chdng methocel, dém céc vét tan duoc nhudm bang khang thé khang EHV va khang

thé dic hiéu véi gen chuyén (khéng dugc thé hién).

pé nghién ctru dic tinh ctia né khi st dung lam vacxin duoc tao vecto & lon
con, vacxin IAV lon tr gi4 chita rEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D duoc
thtr nghém trong nghién ctru thir thach chiing ngira. Cu thé, lon con c6 tinh mién dich
khang TAV lgn ma c6 ngudn gdc tir me (dwong tinh v6i khéng thé tir me) dugc ching
ngura hai 14n vao trong co bang rEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D ¢ liéu
bang 1x10*7 TCID50 cho mdi ching vacxin lic mot va bdn tudn tudi (ching nglra
hai miii, 2x EHV-1) hogc chi lic bén tudn tudi (ching ngira mét miii, 1x EHV-1).
Nhém khong dugce chiing ngira ding lam d6i chimg am. Ltc 11 tuln tudi, tit ca céc
dong vat ngoai ddi chimg 4m dugc thir thach bang cach dung trong khi quan lidu
luong 1x1076 TCID50 cua chung tht thach TAV lon H3N2 (thé phén 18p virut thuc
dia chdu Au R452-14 ma H3 ctia n6 khéc loai véi khang nguyén vacxin H3 dugc su
dung trong rEHV-1 RacH-SE_B). Céc dong vat khong duoc chung nglra va khong
thir thach duoc st dung lam d6i chung 4m, trong khi cac dong vat khong duogc ching
ngira nhung duge thir thach duge stt dung lam doi chimg thir thach. Tai thoi diém va
sau khi ching ngira va trude va sau khi thi thach, than nhiét dugc do va mau mau
duoc la‘iy tai cac thoi diém khac nhau. Mot ngay sau khi thir thach, mot nua s6 dong
vat m3i nhém bi giét va phéi duge tinh diém theo mirc do ton thuong thudng thdy dbi
v6&i bénh nhiém IAV lgn, ba mau phéi tir mdi phéi trai va phai 14n luot duoc 14y tir
mdi dong vét, dé x4c dinh 4o chuin TAV lon lay nhiém trong chét dong nhét phéi, va
dich rtra phé quan phé nang (bronchioalveolar lavage fluid - BALF) duoc 14y mAu.
Quy trinh tuong ty dugc thuc hign voi nia s6 dong vat con lai trong mdi nhém ba
ngay sau khi thir thach. Nguyén liéu mau va dit lidu thu thap dugc duoc phan tich aé
xéc dinh, trong s8 cac thong s6 khéc, su thay ddi than nhiét sau khi thir thach, cac dau
hidu 14m sang sau khi nhidm IAV lgn, diém s6 phdi, d9 chudn TAV lon trong phdi, su
thay d6i mo hoc & md phdi, do chuén trung hoa huyét thanh IAV lon, mirc xytokin
trong BALF, su kich thich lai PBMC nhu do duoc bang IFNy-ELISpot, va su hoat
héa té bao B.

-82-



34209

VI DU 8: Cam tng dép Umg khang thé trung hoa khang hai khang nguyén & chudt
nhét duoc ching ngira bing vacxin vecto rEHV-1 RacH nhi gid

fEHV-1 RacH SE B (tfEHV-1 RacH-SE-1/3-p430-Hlav-7-p455-H3 xem
Fig.14) duoc str dung dé gay mién dich cho chu¢t Balb/c dé chimg to rdng gen chuyén
dugc biéu hién 1am sinh midn dich & cc loai khac lon va khéng thé trung hoa duoc

cam g khang mot trong hai khdng nguyén bang cach st dung trong mili.

Chi tiét, ba nhém m3i nhém gdm nam con chudt Balb/c, 3-5 tuln tudi, lan lugt
duoc ching trong mili vao cdc ngay nghién ctru 0 va 21 bang 40ul rEHV-1 RacH SE
B (rEHV-1 RacH-SE-1/3-430-Hlav-7-455-H3, nhém 1), hoac 40 pl vecto trong
(tEHV-1 RacH-SE, nhém 2, ddi chimg vecto), hodc 40 pl mdi truong nudi chy md
(nhém 3 déi chimg am). DSi v6i cac nhom 1 va 2, lidu luong EHV-1 tii td hop gy
nhi®m tuong tmg 13 1x 10°5 TCID50/40 pl. Chudt dugce J4y mau vao céc ngay nghién
ctru 0 (trude khi ching 1an tht nhéf), 7, 14, 21 (trudce khi ching lan tht hai), 28, va

35. Huyét thanh dugc chuin bi tir mau méu va duge trit dong & -80°C.
Thir nghiém mién dich huynh quang dé phat hién khéng thé khang virut vecto

Céc t& bio AL-ST duge cho nhidm & ty 1& gdy nhidm (MOI) 1a 0,001 bing
rEHV-1 RacH-SE1212, virut dugc giai phong khai vecto trbng BAC pRacH-SE1.2.
24 gid sau khi nhiém cac vét tan phan biét dugc quan sit va té bao duge x1t Iy cho
thir nghiém mién dich huynh quang gian tiép (IFA). Huyét thanh ctia mau cubi cling
tr ca ba nhém (thu duoc 14 ngay sau khi ching ngtra 14n hai) duoc pha lodng 1:50
trong PBS dugc thir nghiém. P& 1am d6i chimg duong, huyét thanh tir ngua dugc
ching ngira EHV-1 duoc sit dung voi do pha lodng la 1:500. Khéng thé thir cap la
IgG tho dugc tiép hop FITC khang chudt c6 ban trén thi truong dbi voi huyét thanh
chuot nhét va IgG dé duoc tiép hop Cy5 khang ngua d6i v6i huyét thanh ngua c6 ban
trén thi trudmg va duoc st dung & d6 pha loang la 1:200. Kha ning gin két khang thé
dwoc danh gia bing hién vi huynh quang. T4t ca cac con chudt duoc ching ngira da
phat tridn khéng thé phan tmg trong IFA véi € bao bi nhiém rEHV-1 RacH-SE. Té
bao khong bi nhidm khong duoc ghn két boi huyét thanh thir nghiém bét ky. Huyét
thanh tir nhém chuot déi chimg 4m khong thé hién gin két dic hiéu ca v6i t€ bao bi

nhidm va té bao khong bi nhidm. Dt liéu duge tong két trong bang dudi ddy.
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Béang 3. Két qua hién vi huynh quang ctia IFA déi v6i khang thé khang EHV-1

Diéu tri S6 con ID trong thir | Mitc pha | Té bao Té bao bi
chudt nhit | nghiém lodng khong bi nhiém
nhiém
Nhoém 3 1 1 1:50 am tinh am tinh
(d6i chimg
am tinh)
2 2 1:50 am tinh am tinh
3 3 1:50 am tinh Am tinh
4 4 1:50 am tinh am tinh
5 5 1:50 am tinh am tinh
Nhém 2 1 6 1:50 am tinh duong
(vecto tinh
trong)
2 7 1:50 am tinh duong
tinh
3 8 1:50 am tinh duong
tinh
4 9 1:50 am tinh duong
tinh
5 10 1:50 am tinh duong
tinh
Nhom 1 1 11 1:50 am tinh duong
(rEHV-1 tinh
RacH SE B)
2 12 1:50 am tinh duong
tinh
3 13 1:50 am tinh duong
tinh
4 14 1:50 am tinh duong
tinh
5 15 1:50 am tinh duong
tinh
Khang thé | Dic hiéu
d6i chimg | dbi véi
Huyét thanh | EHV-1 22 1:500 4m tinh duong
ngua tinh
Khéang thé¢ | Dic hiéu
thir cAp d6i véi
FITC cta dé | chudt nhit | 23 1:200 am tinh am tinh
khéng
Cy5cuadé |ngua 24 1:200 am tinh am tinh
khéng
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Tir két qua nay c6 thé ket luan rang viéc chung rEHV-1 vao trong 16 mili cta
chu6t ddn dén sy nhiém va sao chép clia virut, 1am cho h¢ thong mién dich ctia chudt

bi kich thich dé san xuét khang thé khang EHV-1.
Thir nghiém trung hoa virut (VNT)

D& thé hién viéc cam Ung tinh mién dich bao vé khang gen chuyén duoc biéu
hién c¢6 ngudn gde tir virut cam A (IAV) (A/swine/Italy/7680/ 2001(H3N2)) hodc
(A/swine/Gent/132/2005(HIN1)) huyét thanh chudt nhét duoc thir nghiém hoat tinh
trung hoa khang céc virut tuong tmg (Allwinn et al. 2010; Trombetta et al. 2014).
IAV dugc str dung cho thir nghiém trung hoa dugc phén lap tu lon & Puc tr nam
2014, cu thé la A/swine/Germany/AR452/2014 (H3N2) va
A/swine/Germany/AR1181/2014 (HINT1). Do chiing khac loai véi cdc ching ma cac
dich vacxin c6 ngudn gbc tlr d6, viéc trung hoa bAt ky cac virut nay bang huyét thanh
chuot s& 1a ddu hiéu cho thiy viéc cam Umg rdng rdi va hiéu qua sinh ra tinh mién dich
béo vé bang viéc chiing ngtra rEHV-1. Dé 1am huyét thanh dbi ching am, huyét thanh

tir lon ma duoc thé hién 1a 4m tinh véi khang thé virut cim duge sir dung.
Thir nghiém trung hoa virut cum A:

Céc t& bao MDCK dé trung hoa virut cling nhu chuén do nguoc trong cac dia
96 16 duge G trong hai ngay & 37°C/5%COz trude khi str dung. Dung dich gbc AV
trong ung H3N2 va HlavN1 dugc rd dong trén da va pha loang trong MEM chira
Gentamyxin va ndng do ghp d6i clia trypsin (MEM/Genta/2x trypsin).

Huyét thanh duge thir nghiém 14 tir cc mAu mau cudi cling ctia nhém 1 ((EHV-
] RacH SE B), nhém 2 (vecto trong), dbi chimg duong (huyét thanh tir lon duge

ching ngira bang vacxin IAV da gia bét hoat, va d6i chiig am.

Huyét thanh duoc lam bét hoat bing nhiét va trong hai va ba thir nghiém ddc
14p, 1an luot dugc pha loang theo chudi voi ty 18 1:2 bt dau tir 1:16 dén 1:4096. IAV
dugc pha lodng dén khoang 100 TCID50/phan ung trung hoa. San phdm phan tng
trung hoa duoc u trong 2 gio 6 37°C, 5% COa. Viéc chuin dd ngugc virut dugc st
dung dugc thuc hién bdn 1an giéng nhau. Mbi truong ting trudng dugce loai bo va cac

té bao MDCK duoc rira bang méi trudng chira Gentamyxin va trypsin trudce khi bd
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sung san pham phan Ung trung hoa hodc san pham pha lodng virut ctia chuin do
nguoc. VNT va céc dia chuén do6 duogc i & 37°C /5% CO2 trong 1 gio sau khi 1an luot
bd sung san phidm phan Umg trung hoa hodc san phim pha lodng virut vao té bao
MDCK. Sau d6, dich chiing nglra duoc loai bo va cac t€ bao duoc phu bang moi
trudng méi chitra Gentamyxin va trypsin. Nam ngay sau khi chung ngira CPE dugc
theo doi va ghi nhan. D§ chuin virut duoc str dung thuc té trong thir nghiém dugc
tinh 12 TCID50/ml theo Reed va Miinch va d6 pha lodng ma tai d6 huyét thanh thir
nghiém d& ngin chin su cam tmg CPE dién hinh cta virut cum dugc bao cdo, xem

cac bang dudi day.

Béang 4: Két qua ctia VNT cum HlavN1

HlavN
1. VNT#1 VNT#2 VNT#3 Kha
nang | SD (do
trung | l&ch
146 . 132 . | 181 \ X T2
reson | K22 | Temson | K4 | pemsoy | Kha - hoa - chudn -
x nang | x nang | x ning | trung | standard
0 ° ° binh | deviatio
n)
Muc pha Muc pha Muc pha
chust loéng‘ 1oa”1ng\ loﬁng‘
nhit trung hoa trung.hoa trung.hoa
nghich nghich nghich
dao dao dao
rEHV-1 | 32 4672 | 128 4096 |32 5792 | 4853 | 862
RacH
SE B -1
rEHV-1 | 16 2336 | 64 2048 | am tinh 2192 | 204
RacH
SE B -2
rEHV-1 | 32 4672 | 128 4096 | 16 2896 | 3888 | 906
RacH
SE B -3
rEHV-1 | 128 1868 | 512 1638 | 64 1158 | 15552 | 3624
RacH 8 4 4
SE B -4
rEHV-1 | 32 4672 | 256 8192 | 16 2896 | 5253 | 2695
RacH
SE B -5
Vecto | n.d. n/a am tinh n/a am tinh n/a n/a n/a
trong-1
Vecto | n.d. n/a Amtinh | n/a Amtinh | n/a n/a n/a
trbng-2
Vecto | n.d. n/a Amtinh | n/a Amtinh | n/a n/a n/a
trbng-3
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Vecto | 4m tinh n/a am tinh n/a am tinh n/a n/a n/a
trbng-4
Vecto | n.d. n/a Aamtinh | n/a Amtinh | n/a n/a n/a
trdng-5
Huyét |32 n/a n.d n/a n.d n/a n/a n/a
thanh
lon d6i
ching
duong
Bang 5: Két qua ciia VNT cum H3N2
H3N2 | VNT#1 VNT#2 VNT#3 Kha
nang SD
16 \ 24 , 15 . trung (do
TCID50/1 i‘ﬁg TCID50/1 ﬁig TCID50/1 ﬁﬁg hoa | lech
0 0 0 trung chuan
binh )
Muic pha Mtc pha Mtc pha
R lodng lodng lodng
01?1:1;: trung hoa trung hoa trung hoa
nghich nghich nghich
dao dao dao
rEHV | 4096 6553 | 1024 2457 | 2048 3072 | 40277 | 22089
-1 6 6 0
RacH
SE B
-1
rEHV | 1024 1638 | 512 1228 | 128 1920 | 10197 | 7455
-1 4 8
RacH
SE B
-2
rEHV | 1024 1638 | 512 1228 | 256 3840 | 10837 | 6397
-1 4 8
RacH
SE B
-3
rEHV | 256 4096 | 256 6144 | 64 960 | 3733 2611
-1
RacH
SE B
-4
rEHV | 256 4096 | 128 3072 | 64 960 | 2709 1599
-1
RacH
SE B
-5
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Vecto | 4am tinh n/a am tinh n/a am tinh n/a n/a n/a
tréng-
1
Vecto | Am tinh n/a am tinh n/a am tinh n/a n/a n/a
tréng-
2
Vecto | 4m tinh n/a am tinh n/a am tinh n/a n/a n/a
tréng-
3

Dé so sanh két qua ctia cac thir nghiém ddc 1ap, kha nang trung hoa duoc tinh
bang cach nhan do pha lodng huyét thanh nghich dao va do chuén tuong tng ma nd
duge trung hoa boi huyét thanh nay. Sau do 14y gia tri trung binh ctia ba thir nghi¢ém
chia cho 100 dé phéan 4nh gia tri trung hoa cta 100 TCID50. (Céc bang 3, 4, va 5).
Dit liéu duoc tdng két va thé hién dusi dang db thi trong Fig.25.

Tét ca cac con chudt dugce ching ngira bang rEHV-1 RacH SE B da phat trién
khang thé trung hoa khang AV tuong tmg, cic chung khac loai cua kiéu phu H3N2
va HlavN1. Do d6, viéc dung trong miii hai lAn rEHV-1 RacH-SE biéu hién
hemagglutinin cta IAV tir vi tri gén chén orf70 dudi su kiém so4t cia ving khoi dau
p455 (H3) va song song tir i tri gén chén orfl/3 dudi sy kiém soat ctia vung khoi

dau p430 (H1av), kich thich thanh cong dép tng mién dich bao vé & chudt BALB/c.

C6 thé két luan duoc ring vecto rEHV-1 RacH-SE c6 thé dugc str dung dé
biéu hién song song hai gen chuyén khéc nhau d8 kich thich dép tmg mién dich sau

khi chtng nglra trong miii.

Vi DU 9: Tao ra, md ta dic diém in vitro va thir nghiém in vivo vacxin virut

Schmallenberg (SBV) dugc tao vecto EHV-1 cho gia stc

Mot trong s6 cac bunyavirus méi ndi 1a virut Schmallenberg (SBV), virut
nhém huyét thanh Simbu chéu Au dau tién (chi Orthobunyavirus), ma cé thé gay ra
sw sdy thai, luu thai, va thai nhi dj tat khi dong vat mang thai bj nhiém trong pha quyét
dinh cua thai ky va hién duoc sit dung ngay cang nhidu 1am virut mau d nghién ctru
orthobunyavirus (Bilk et al.,2012). Vi cc virut Simbu duoc truyén bing cic vat
truyén con tring va khong co sin céc lua chon diéu tri nén viéc ching ngira la yéu t6

chinh @& kiém soat bénh. Céc vacxin virut toan phin bit hoat khang SBV va khéang
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¢4 cac virut Simbu nhu virut Akabane (AKAV) hodc virut Aino 1a ¢ san va cac
vacxin séng dugc 1am suy giam doc luc khang SBV da dugc phat trién (Anonymous,
2013, 2015; Kraatz et al., 2015; Wernike et al., 2013b), tuy nhién khong c6 vacxin
nao trong sd cic vacxin nay cho phép biét hoa gitta cac dong vét dugc ching ngra va
bi nhiém thuc dia (nguyén tic DIVA). Chi méi gén d4y, cac vacxin phén don vi trong
thich DIVA trén co s6 234 axit amin (aa) tir du tan cing amin cta SBV glycoprotein
Gc, méi duge thir nghiém trén md hinh thir thach dong vat nho gdy tir vong va trén
gia suc (Wernike et al., 2017). Khi dwoc phan phét lam plasmit biéu hién hoic dugc
biéu hién trong hé giéng t€ bao dong vat c6 v, mién Ge cho su bao vé & muc én téi
66% sb dong vat, trong khi tAt ca cac dong vat duoc gy mién dich béng mién Gc cta
SBV duoc lién két v6i mién twong tmg ctia AKAV c6 lién quan duge bao vé hoan
toan (Wernike et al., 2017). Pé nghién ctru tmg dung ctia rEHV-1 RacH-SE lam
vacxin vecto trén gia stc, 234 aa dau tan ciing amin cta SBV-Ge duoc gan chén vao
vi trf gén chén orf70(US4) va duoc bidu hién dudi su kiém soat ctia ving khoi dau
p455 méi va tin hidu poly A 71pA va dugc thir nghiém trong thir nghiém thtr thach

chiing ngtra trén gia suc.

Tao ra EHV-1 t4i t6 hop biéu hién khdng nguyén c6 ngudn gbe tir glycoprotein ¢ (Ge)
cta virut Schmallenberg (SBV)

Phin 234 axit amin cua ving mi héa cua glycoprotein ¢ (Gc) cua virut
Schmallenberg (SBV) dugec ti wu héa vé mit sir dung codon dé biéu hién trong EHV-
1 va duoc bién ddi thém dé dat duoc su truyén hiéu qua va su gén chén hi€u qua vao
mang sinh chét cia cac té bao bi nhiém. Theo d6, trinh tw mé hoa peptit tin hi¢u thu
dwoc tir hemagglutinin (HA) virut cim A (TAV) kiéu phu HIN2
(A/swine/Italy/116114/2010 (HIN2), 36 truy cap GenBank ADR01746.1) cling nhu
phén neo xuyén mang (transmembrane anchor - TM) va phin dau tin cing C cla té
bao chét tir HA dé Iin luot duoc gén vio cac diu 5 va 3. Ngoai ra, tac nhan lién két
GS HMGGSGGGGSGGGGSGGGT (SEQ ID NO.:30) duge gén chén vao gilta phan
Ge va midn HA-TM. ADN (SEQ ID NO.:31) dugc tong hop va dugc tich dong phu
vao céc vi tri Notl/Kpnl ctua pU70-455-71K71, vecto chuyén dé gén chén catxet bidu
hién gen chuyén vao orf70 (US4) ctia EHV-1 bang cach tai td hop qua trung gian
RED d6i véi BAC pRacH-SE. Plasmit thu dugc pU70-455 -SBVGc_71K71 (Fig.26)
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duoc cit bing Xbal dé giai phong manh ADN 3056 bp (SEQ ID NO.:32), ma dugc
bién nap vao E.coli K12 GS1783 mang pRacH-SE.

SEQ ID NO.:31: Trinh tw ADN téng hop chira cac vi tri gidi han dé tach dong phu

GCGGCCGCATGAAGGCGATCCTGGTTGTGCTGCTGTACACCTTTIG
CCACCGCCAACGCCGATACGCTGATCAACTGCAAGAACATCCAGAGCAC
CCAGCTGACAATCGAGCACCTGAGCAAGTGCATGGCCTTCTACCAGAAC
AAGACCAGCAGCCCCGTCGTGATCAACGAGATCATCTCCGACGCCAGCG
TGGACGAACAGGAACTGATTAAGTCTCTGAACCTGAACTGCAACGTGAT
CGACCGGTTCATCAGCGAGTCCAGCGTGATCGAGACACAGGTGTACTAC
GAGTATATCAAGAGCCAGCTGTGTCCACTGCAAGTGCACGATATCTTCA
CCATCAACAGCGCCAGCAACATCCAGTGGAAGGCCCTGGCCCGCAGCTT
TACCCTGGGCGTGTGCAACACCAACCCCCACAAGCACATCTGCCGGTGC
CTGGAATCCATGCAGATGTGTACCAGCACCAAGACCGACCACGCCAGA
GAGATGAGCATCTACTACGACGGCCACCCCGACAGATTCGAGCACGAC
ATGAAGATTATCCTGAATATCATGCGGTACATCGTGCCCGGCCTGGGCA
GAGTGCTGCTGGACCAGATCAAGCAGACCAAGGACTACCAGGCCCTGA
GACACATCCAGGGCAAGCTGAGCCCCAAGTCCCAGAGCAACCTGCAGC
TGAAGGGCTTCCTGGAATTCGTGGACTTCATCCTGGGCGCCAACGTGAC
CATTGAGAAAACCCCCCAGACCCTGACCACCCTGAGCCTGATTCATATG
GGAGGTTCCGGAGGTGGAGGTTCCGGAGGTGGAGGTTCCGGAGGTGGC
ACCATACTGGCCATTTACAGCACAGTTGCGAGCAGCCTGGTCCTGATCG
TGAGCCTGGGTGCTATATCATTCTGGATGTGCAGCAACGGCTCTCTCCA
GTGCCGCATCTGTATCTGAGGTACC

SEQ ID NO.:32: Manh ADN duoc st dung dé tai t5 hop RED dé tao ra pRacH-SE-
70-455-SBVGce

Céc vi trf phén cit enzym gi6i han dugc thé hién bing dau hoa thi (*)

T*CTAGACTCGAGCGCAAGCCCTACACGCGCTACCCCTGCTTTCAA
CGCGTCAACCTGCACATTGACGGGGAGTTTCTGGTTCACAAGATGCTAG
CGTTCAATGCCGCGATGCGCCCATCGGCCGAGGAGCTGCTGTCATACCC
AATGTTTGCTCAACTTTAGGATGACTAACCTGTTTCTGGGAGGAGACAG
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CGTGGGCGACGGTGTATAAAGTTGGTCTGCTTTCAAGCCCTGCCACTGC
GCTACAGTGCCACCAACTGTAAAGCGGTAGTAAGCTGCAGTGGTCGACT
GGTGGTAGCATATACTACCTTATTTATACGCTCCGAGCTGTTTTTCAGCA
TGCTAGCACCCAACGCCGAGCGAGAGTATATAACTCCCATCATTGCCCA
CAAGCTTATGCCACTTATTAGCGTCCGCTCTGCCGTTTGCTTAGTCATAA
TATCTACCGCCGTTTACGCAGCAGACGCTATCTGCGACACAATTGGATTT
GCGATACCGCGCATGTGGATGTGTATTTTAATGAGATCAACCTCCATGA
AGCGTAACTAGGGGGCCTCCCACTGAGGCACTACCGGCTTAGCAGCTGA
CTAACACAGTATAAAACGTGAGAAGAAATCAGTCTCATGCGCCATTAGC
GCTAGGCTAGTTAGCGTGGAGGACCGGAGCGCTACCGCCAGCAGTTTCA
TCCGCCTGGTTACGGGTTTGTTAACACCTACCGGTGTTTTACCGCTACCA
TAGGATCCGATCCATGGGCGGCCGCATGAAGGCGATCCTGGTTGTGCTG
CTGTACACCTTTGCCACCGCCAACGCCGATACGCTGATCAACTGCAAGA
ACATCCAGAGCACCCAGCTGACAATCGAGCACCTGAGCAAGTGCATGG
CCTTCTACCAGAACAAGACCAGCAGCCCCGTCGTGATCAACGAGATCAT
CTCCGACGCCAGCGTGGACGAACAGGAACTGATTAAGTCTCTGAACCTG
AACTGCAACGTGATCGACCGGTTCATCAGCGAGTCCAGCGTGATCGAGA
CACAGGTGTACTACGAGTATATCAAGAGCCAGCTGTGTCCACTGCAAGT
GCACGATATCTTCACCATCAACAGCGCCAGCAACATCCAGTGGAAGGCC
CTGGCCCGCAGCTTTACCCTGGGCGTGTGCAACACCAACCCCCACAAGC
ACATCTGCCGGTGCCTGGAATCCATGCAGATGTGTACCAGCACCAAGAC
CGACCACGCCAGAGAGATGAGCATCTACTACGACGGCCACCCCGACAG
ATTCGAGCACGACATGAAGATTATCCTGAATATCATGCGGTACATCGTG
CCCGGCCTGGGCAGAGTGCTGCTGGACCAGATCAAGCAGACCAAGGAC
TACCAGGCCCTGAGACACATCCAGGGCAAGCTGAGCCCCAAGTCCCAG
AGCAACCTGCAGCTGAAGGGCTTCCTGGAATTCGTGGACTTCATCCTGG
GCGCCAACGTGACCATTGAGAAAACCCCCCAGACCCTGACCACCCTGAG
CCTGATTCATATGGGAGGTTCCGGAGGTGGAGGTTCCGGAGGTGGAGGT
TCCGGAGGTGGCACCATACTGGCCATTTACAGCACAGTTGCGAGCAGCC
TGGTCCTGATCGTGAGCCTGGGTGCTATATCATTCTGGATGTGCAGCAA
CGGCTCTCTCCAGTGCCGCATCTGTATCTGAGGTACCAATAAACGCGGT
ATGTCTACCTTCAAGCCTATGATGAACGGATGTTTGGTGTTTGCGGCTAT
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TATAACGCTCTTGAGTTTTATGCTATCTCTGGGAACATGCGAAAATTACA
GGCGTGTGGTTCGGGATCCTAGGGATAACAGGGTAATCGATTTATTCAA
CAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGATA
AAAATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAA
TACAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGG
CCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGG
CTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGG
GAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTT
GCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAAT
TTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCA
TGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAG
AAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTT
CCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCG
ATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAA
CAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAG
TCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGG
AAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGAT
ACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCA
TTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGA
ATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAAAATAAACGC
GGTATGTCTACCTTCAAGCCTATGATGAACGGATGTTTGGTGTTTGCGGC
TATTATAACGCTCTTGAGTTTTATGCTATCTCTGGGAACATGCGAAAATT
ACAGGCGTGTGGTTCGGGATCCGACCCTGTTGGTGGGTGCGGTTGGACT
CAGAATCTTGGCGCAGGCATGGAAGTTTGTCGGTGACGAAACATACGAC
ACCATCCGCGCAGAAGCAAAGAATTTAGAGACCCACGTACCCTCAAGTG
CTGCAGAGTCGT*CTAGA

ADN pRacH-SE-70-455-SBVGe ti t6 hop dugc chuan bi va su gin chén
chinh xédc catxet bidu hién va do ddng nhét vé trinh ty dugc x4c nhén bing PCR do
tin cAy cao bang cch st dung phuong phap giai trinh tu Herculase™ va Sanger dbi
vGi cac san phém PCR. Céc doan mdi duge st dung, xem bang 6, SEQ ID NO.:33
dén SEQ ID NO.:37.
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Bang 6: Cac doan mdi duoc st dung cho PCR va giéi trinh tur

86 ten trinh tu su dung

SEQ ID ¢ 13 eqe N
NO.:33 up70_F 5¢-CGTGCGCGGATACATCG-3 PCR & giéi trinh tu
SEQ ID ) ‘ N
NO.:34 up71_R 5‘-CGCTTCGCAGGTGGGC-3 PCR & giéi trinh tu
SEQ ID ) 1.

NO.:35 seq455-F1 | 5‘-GACTGGTGGTAGCATATAC-3* | giai trinh tu
IS\I%Q;? SBV Gc F1 | 5“GATCAACGAGATCATCTCC-3* | gidi trinh tu

SEQ ID ) ‘ T

NO.:37 SBV Gc R1 | 5*-CTGGAGAGAGCCGTTGC-3 giai trinh tu

Giai phéng va md ta dic diém cua RacH-SE-70-455-SBVGce EHV-1 téi t6 hop

ADN BAC duoc chuin bi tir bdn dong khac nhau ctia pRacH-SE-70-455-
SBVGe. Céc té bao AI-ST (dong té bao tinh hoan lon cua Boehringer-Ingelheim)
duoc gieo cdy vao céac dia 6 15 (Corning Incorporated — Life Sciences, One Becton
Circle, Durham, NC 27712, USA; REF 353046) ¢ mat do 105 t& bao/1d trong MEM
(Sigma-Aldrich Chemie GmbH, Munich, Germany, SAF C62892-1000M3056) chira
10% FBS (Sigma-Aldrich Chemie GmbH, Munich, Germany, SAFC, Cat 12003C-
1000ml). Khi céac té bao hop dong & muc 60-70%, thuong la & ngay tiép theo, chung
dwoc chuyén nhifm bing 2ug ADN BAC st dung kit chuyén nhiém mARN Mirus™
(Mirus Bio LLC, 545 Science Drive, Madison, WI 53711 USA) theo hudng din cta
nha san xuit. Ngin gon 13, 200 pl mdi truong Optimem™ (Thermo Fisher Scientific)
duoc bd sung vao cac dng polystyren dung tich 5 ml. ADN duoc bd sung va duoc
tron. Tiép theo 3 pl cht phan Gmg Boost dugc bb sung va dugc tron bang céch xody
sau d6 bd sung thé tich twong tu ciia chdt phan tmg chuyén nhiém va lai tron bang
céch xo4y. HOn hop dugce U trong 3 phit ¢ nhi¢t do trong phong va sau d6 dugc bd
sung tung giot truc tiép vao gibng nudi chy té bao. Cac té bao duoc 1 & 37°C/5%CO:
trong nam ngay. Cac t& bao dugc suc rira vao mdi truong va thu gom dé luu trit & -
80°C. Céac dich pha logng theo chudi ty 1& 1:10 cua virut duoc giai phong dugce chuan
bi trong MEM va gieo cy trén céc don 16p té bao AI-ST hop dong trong céc dia 6.10.
Sau khi hép thu trong 1 gio & 37°C/5%COs, dich ching ngira dugc loai bo va cac té
bao dugc phu bing mdi trudng ban rén chta 0,5% Methocel (Methyl cellulose
Ph.Eur., Fluka 64632-500G) va 5%FBS (MEM-Methocel). Sau khi 0 & 37°C/5%CO2

-03-



34209

trong hai dén ba ngay (cAy chuyén lan 1), cac vét tan riéng r&, néu c6 thé, nam & xa
céc vét tan 1an can duoc hat voi thé tich 10 pl va duoc nudi cdy trong moi trudng té
bao AI-ST méi trong céc dia 6 13. Céc 1€ bao bi nhiém dugc i trong hai dén ba ngay
cho dén khi thiy c6 CPE 16n (1in ciy chuyén 2). Céc t€ bao dugc suc rira vao moi
truong va thu gom dé Iuu trit & -80°C. Quy trinh tinh ché vét tan nay dugc 1ap lai hai
14n. Cac té bao AI-ST bi nhiém virut dugc tinh ché vét tan ba 14n duoc xir ly dé 1an
lugt dung cho thr nghiém mién dich huynh quang gian tiép (IFA) hoic thim tach

Western.

ADN virut duoc chuén bi tir cac té bao bi nhiém duogc st dung 1am khuoén cho
PCR d6 tin cdy cao béng cach sir dung Herculase™. Céac san phém PCR thu dugc
duoc phan tich bang cach giai trinh tu Sanger va do ddng nhat ctia ving gin cheén voi

trinh tu Iy thuyét va trinh ty cla san pham PCR tuong tmg ctiia BAC dugc xdc nhén.
Thit nghiém mi&n dich huynh quang gian tiép

Céc té bao AI-ST trong cac dia 24 15 (Corning Incorporated — Life Sciences,
One Becton Circle, Durham, NC 27712, USA; REF 353047) duoc nhiém virut tinh
ché vét tan ba 1dn ma d3 dugc pha lodng theo chudi trong MEM. Moi truong sinh
trudng dugc hut ra khoi cac t& bao va cac té bao dugc phi bang 250 pL virut pha
lodng (mirc do pha lodng 1a 107 dén 107). Céc té bao dugc u trong 1 gio ©
37°C/5%CO, dé hap thu virut, sau d6 dich ching ngtra dugc loai bo va céac t€ bao
duoc phit bang 1000pL MEM-Methocel/ld va duge u & 37°C/5%CO: trong 2 ngay.
Khi su tao thanh vét tan duoc quan sat bing kinh hién vi, cac t& bao duge xut ly dé
IFA. M6i trudng duoc hit ra va céc té bao duge rira mot 1an bang 1ml PBS (Gibco
Life Technologies, Paisley PA49RF, UK, DPBS (1x) REF 14190-136) /15. PBS duoc
loai bd va cac té bao dugc c¢b dinh bing cach b sung vao mbi 16 1ml etanol lanh & -
20°C (Carl Roth GmbH, Schoemperlenstr. 3-5, D-76185 Karlsruhe, Art. Nr. 5054.1)
va U trong 30 phut & nhiét d¢ trong phong. Etanol dugc hut ra va cac té bao duoc lam
kho bang khong khi. Sau khi téi hydrat héa cac té bao bang 1ml PBS/IS trong 10 pht
& nhiét do trong phong, cac khang thé so cip duoc pha lodng trong PBS duge bb sung
(150 pl/13) va u trong 1 gio & nhiét d¢ trong phong. Cac khang thé so cip dugc loai
bo va té bao duoc rira ba lan trong 2 phut bing 1ml PBS/I3 trudc khi bd sung dich
pha lodng khang thé thtr cAp (150 pl/16). Sau 1 gio G ¢ nhigt d6 trong phong duogc bao
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vé tranh 4nh sang, cac dich pha lodng khang thé tht cép duoc loai bd va té bao duoc
ra ba 1in trong 2 phit bang 1ml PBS/16 va cudi cling duge pha 500 pl PBS/I5 dé kiém
tra bang kinh hién vi huynh quang. Cac khang thé dugc st dung duge liét ké trong

bang 7.
Bang 7

Khang thé duoc
pha
lodng

Huyét thanh tang mién dich ctia ngya khang EHV-1 (Boehringer 1:400

Ingelheim Veterinary Research Centre proprietary)

Khang thé don dong khéng SBV-Gc (Wernike et al., 2015a) 1:50

IgG ctia dé duoc lién hop voi FITC khéng chudt Jackson Immuno 1:200

Research cat.no.115-095-003

IgG cua dé duoc lién hop voi Cy™S5 khang ngua Jackson Immuno 1:200

Research cat.no.108-175-003

Thim tach Western

1. Gay nhidm: Ba 15 mdi don 16p hop dong cua té bao AI-ST trong céc dia 6
13 dugc nhidm & £y 18 M.O.L xép xy bing 1 bing hai dich phén 1ap vét tan khic nhau
ctia tEHV-1 RacH-SE-455-SBVGe (#121.131 P6 va #121.232 P6) va dich phan lap
vét tan rEHV-1 RacH-SE1212 P9 (dugc giai phong tir BAC pRacH-SE1.2 tréng ban
dAu) bang céach truc tiép bb sung 14n luot 50p1 va 10ul dung dich virut rd dong vao
méi truong sinh truong. Ba 13 nay duge dé khong bj nhidm. Céc té bao bi nhiém va

khong bi nhiém dugc U trong hai ngay va sau d6 duoc xtt ly d8 thim tach Western.

2. ChuAn bi san phim phén giai: Dung dich dém RIPA dugc bd sung hén hop
chét uc ché proteaza (RIPA+PI) duoc chuén bi nhu sau: 0,7ml 10x dung dich dém
phan giai RIPA Millipore Cat#20-188 dugc bd sung vao 6,3ml H»0, Fisher Scientific
Cat# BP2470-1, va 1 vién nén hdn hop chét trc ché Mini Protease Complete™ (Roche
cat#11 836 153 001) dugc hoa tan trong 7 ml dung dich dém IxRIPA.
Déi chimg khong bi nhiém dugc loai bd vao mdi truong va huyén phu tir ba 15 sao
chép dugc gbp lai trong cac 6ng ly tim dung tich 15ml va duoc dit trén da. Cac té
bao bj nhidm duoc stic rira trong mdi trudng va huyén phi tir ba 16 ban sao dugc gop

lai vao trong 6ng ly tdm dung tich 15 ml va dit trén da. Cac té bao duoc lang dong
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béng cach ly tdm ¢ tbc d6 1000xg & 4°C trong 5 phut. Dich ndi duoc cén than hut ra
va vién két t& bao duoc tai tao huyén phu trong RIPA +PI (céc t& bao khong bi nhiém
trong 300 pl, céc té bao bi nhiém trong 150 pl). Cac huyén phu dugc U trén dé trong
30 phut va xody manh mdi 10 phut. Cac huyén phu duoc chuyén vao cac bng ly tam
dung tich 1,5 ml va vat liéu khéng dugc hoa tan duge ling dong bang cach ly tdm &
the d6 15000 vong/phut, 4°C, trong 10 phit trong may vi ly tam. Dich nbi t€ bao dugc
chuyén vao cac 6ng ly tim dung tich 1,5 ml méi va dugce luu trlr & -80°C cho dén khi

st dung.

3. SDS-PAGE va chuyén trén cic mang nylon: Nguyén liu: Cac gel Precast
khong c6 vét TGX BioRad Criterion, 4-20%, 26 16 Cat#_567-8095; diu chuin mau
kép Bio Rad Precision Plus, Cat#161-0374; d4u chuin mau xanh toan bd Bio Rad
Precision Plus, Cat# 161-0373; kit chuyén Bio Rad Trans Blot Turbo, Midi format
Cat# 170-4159; dung dich dém mau Bio Rad 4x Laemmli (Cat no. 161-0747) (Bio
Rad Laboratories GmbH, Heidemannstrasse 164, D-80939 Miinchen); dung dich dém
chay TGS (Sambrook et al.), dung dich phong bé 1: 5% FBS trong PBST (Sambrook
etal.); PBST. Cac miu duoc chuén bi khong bd sung chét khtr. Cac mau duge ra dong
trén d4 va trén voi 1 thé tich cua 4x dung dich dém Lémmli, dun sdi trong 6 phut &
96°C, va giit & nhiét d6 trong phong cho dén khi tai 1én gel. Gel dugc chay trong 30
phut & 230 mA va sau d6 duge 14p rap dé dién di st dung hé théng BioRad Trans
Blot Turbo. Viéc dién di dugc cai dat ¢ ché d6 2,5 A 25 V 10 phut. Mang dugc rua
trong nudc cit vo trung va dugc u béng 25 mL dung dich phong bé 5% FBS trong
PBST trong 30 phut & 4°C.

U va phat hién khang thé

Nguyén lidu: Kit Immun-Star WesternC Chemiluminecent (Bio Rad
Laboratories GmbH, Heidemannstrasse 164, D-80939 Miinchen) Cat#170-5070
céc khang thé so cap:

A: Khéng thé don dong dic hiéu véi SBV-Ge-protein (Wernike et al., 2015a) 1:20
B: Khang thé don dong cua chudt nhit Ai2G7 khang EHV-1 gpll (Boehringer
Ingelheim proprietary)
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Khéng thé thir cAp: Ctia d& duoc lién hop peroxidaza khang chudt nhit, (Jackson
Immune Research #115-035-146) 1:5000.

T4t ca cac miu 1 dugc thuc hién véi thé tich du trong diéu kién l4c n dinh.
Céc khang thé dugc pha loéing trong 5%FBS/TBST. Céc khang thé so chp duoc 1 qua
dém & 4°C. Dung dich khang thé dugc loai bd va cac vét dugc rira ba 14n bang TBST
trong 5-10 phut. Khéng thé thir cip dugc pha lodng dugc u véi cac vét nay trong 1
gidr & nhiét do trong phong, 14y ra va cac vét duoc rira ba 1an bang TBST trong 5-10
phut. Céac vét duoc dit vao thiét bi bao vé tAm nhua trong. Cac dung dich peroxit va
Lumino/chét ting cudng duge trén 1ml +1ml (tbng cong 2ml cho mdi vét), hut bang
pipet cho vao cac vét va U trong 3 dén 5 phut. Sau d6 cac mang dugc dat vao hé thdng
chup anh ChemiDocXRS (Bio Rad Laboratories GmbH, Heidemannstrasse 164, D-
80939 Miinchen) va céc tin hidu duoc ghi lai bing cach st dung phan mém Image
Lab.

Chudn db virut

Céc té bao AI-ST duoc gieo cdy vao cac dia 96 16 (Corning Incorporated —
Life Sciences, One Becton Circle, Durham, NC 27712, USA; REF 353072) & 2x10*
té bao/16 trong MEM dugc bd sung 10% FBS mdt ngay trude khi nhiém. Céc dung
dich gbc virut dugc nhanh chéng rd dong va dat trén da. Mudi dich pha loang theo
chudi ty 18 1:10 dugc chudn bi trong MEM véi thé tich 1,2 ml trén mdt dich pha
loAng. 100 pl dich pha loéing virut trén mdi 18 dugc bd sung vao céc té bao, 8 16 trong
mot hang doc d6i v6i mot dich pha loang. Céac hang doc 11 va 12 ctia mdi dia dung
Jam d&i chimg méi trudng bing cach bd sung 100ul MEM/I6. Vige chuén do duge
thuc hién ba 1an giéng nhau va cac té bao duoc U trong 5 ngay ¢ 37°C/5%CO0,. Cac
mdi truong gidng t& bao dugce kidm tra bang kinh hién vi va ghi lai cac 15 thiy co
CPE dién hinh ctia EHV-1 RacH. Céc d6 chuén dugc tinh dusi dang TCID50/ml theo
phuong phép ctia Reed va Muench (1938).

Mb ta dic diém ctia EHV-1 tai td hop duoc st dung dé chung ngtra

Su bidu hién ctia Ge234 SBV duge bién dbi trong céc t€ bao bi nhiém duoc
thé hién bing phuong phép thAm tach Western va thit nghiém mién dich huynh quang
kép (DIFA) d6i vi san phim phan 14p vét tan cia rEHV-1 RacH-SE-70-455-SBVGe
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121.232. DIFA v6i khang huyét thanh da dong ctia ngua khang EHV va khang thé
don dong khang SBV xé4c nhén su bidu hién cia gen chuyén & mitc do bidu kién 100%
clia céc t& bao bi nhidm rEHV-1. Khi DIFA dbi véi céc té bao bi nhiém rEHV-1
RacH-SE-70-455-SBVGc 121.232 dugc thuc hién, cac té bao duong tinh véi khang
nguyén EHV-1 ma dugc nhuém bang khang huyét thanh ctia ngua khang EHV (mau
tim) ciing gén két khang thé don dong véi SBV Ge. Thim tach Western dugc chay
trong didu kién khong khir da xdc nhan su biéu hién cia SBVGe234 bién ddi trong
céc té bao bi nhiém EHV-1 RacH-SE-70-455-SBVGe t4i td hop. Thuc hién thdm tach
Western déi véi san phim phan gii cta céc t€ bao bi nhiém hodc khong bi nhiém
duoc tham do bing khang thé don dong khang SBV Ge hogc khéng thé don dong
khang EHV-1 gpll. Mic di EHV-1 gplI dugc biéu hién ¢ tt ca cac té bao bi nhiém,
SBV Gc chi dugc biéu hién & cac t& bao bi nhiém rEHV-1RacH-SE-70-455-SBVGe,
ma khong & cac té bao bi nhidm vecto tréng rEHV-1 RacH-SE1212. Protein virut
cling khong dugc phat hién trong céc sin phdm phéan giai ciia cac t& bao bi nhiém gia.
Su U song song cac Vet d6m voi khang thé don dong khang gplIl cia EHV-1 da xac
nhan su khdi phuc cta orf71 (USS) bang quy trinh tu cit trong qua trinh giai phong
virut t4i t6 hop sau khi chuyén nhiém. Dung dich gbc virut P7 thu duogc tir thé phan
lap duoc tinh ché vét tan ba lan rEHV-1 RacH-SE-70-455-SBVGe_121.232 da sao
chép dén do chuén rit cao 1a 1,85x10° TCID50/ml trong cac té bao AI-ST, diéu nay
chi ra rdng sy biéu hién cta gen chuyén khong 1am suy giam su sao chép EHV trong
dong t€ bao nay. Gia tri trung binh cua séu lan chudn d6 rEHV-1RacH-SE-70-455-
SBVGe 121.232 d& 14y két qua TCID50/ml thu duge 1,85x10° TCID50/ml v6i do
16ch chuén 1a 1,28 x10° TCID50/ml.

Céc con vat va thiét k& thir nghiém

Mot sb luong 4 con gia stic thude gibng vat nudi trong nha ¢ Dtic duge chung
ngira hai 1an cach nhau ba tudn bang 108 TCIDso rEHV-SBV-Gec; 4 con vét bd sung
khong dugc ching ngira d& 1am dbi chimg. Ba tuén sau khi gy mién dich 14n tht hai,
tAt ca cac con vat dugc céy truyén dudi da bang 2 x 0,5 ml ching thyc dia SBV ma
da duge cdy chuyén mot 1An duy nhit & gia stic (Wernike et al., 2012). Trong subt
qué trinh nghién ctru, thén nhiét tai tryc trang dugc do hang ngay va cac con vat duoc

kiém tra cdc du hiéu 14m sang boi bac s§ thi y. Huyét thanh dugc 14y hang tudn va
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dugc phén tich bang phuong phap ELISA trén co sé N ¢6 san trén thi truong (ID
Screen® Schmallenberg virus Competition, ID vet, France) va béng thir nghiém vi
trung hoa khang lai thé phéan 1ap SBV BH80/11 nhu di néu (Wernike et al., 2013a).
Viéc danh gia dugc thuc hién bang cach danh gié tac dung lay bénh té bao sau 3 ngay;
tht ca cac mAu dugc thir nghiém bdn 14n giéng nhau va do chuin khéang thé duge tinh
13 NDso theo Behrens va Kaerber. Huyét thanh dugc 14y 1an luot & cac ngdy gay mién
dich, gay nhiém thir thach, va & cudi qua trinh nghién ctru, dugc phén tich bd sung
bing céc thir nghiém vi trung hoa khang lai ching EHV RacH (cac con vat nhém
tEHV-SBV-Gc va céc con vat ddi chiing khong ching ngira).

Trong qua trinh 10 ngay dAu tién sau khi gy nhiém thir thich, céc mau méu
duoc thu thap bd sung hang ngay. Tur cac mau ndy, ARN virut duoc chiét bang cach
stt dung King Fisher 96 Flex (Thermo Scientific, Braunschweig, Germany) két hop
véi kit MagAttract Virus Mini M48 (Qiagen, Hilden, Germany) theo cac hudng dan
ctia nha san xuét va dugc thir nghiém bang RT-PCR thoi gian thuc trén co s¢ doan S

(Bilk et al., 2012).

Phuong thiic thit nghiém da dugc xem xét k boi iy ban nguyén tac xir thé
qudc gia va duogc phé chuén boi co quan cd thAm quyén (State Office for Agriculture,
Food Safety and Fisheries of Mecklenburg-Vorpommern, Rostock, Germany, ref.
LALLF M-VTSD/7221.3-1.1-004/12).

Quan sét trén 1am sang va phat hién ARN virut

Khéng c6 con vat nao trong so cac con vat thé hién c4c dau hiéu lam sang dac
hidu véi SBV c6 lién quan trong sudt qué trinh nghién ctu va thén nhiét van duy tri

trong khoang binh thuong dbi vai tht ca cac con vat, khi duogc do trong truc trang.

Bt dAu tir ngdy mot hodc ngay hai sau 1y nhiém thir thach, ARN virut c6 thé
phét hién dugc trong cac mAu huyét thanh cta mdi con vat d6i chimg khong dugc
chung ngura trong bbn ngay lién tiép. Tt ca céc con vat dugc ching nglra tir nhom
EHV-SBV-Ge déu thé hién ndng do ARN virut giam bang RT- PCR dinh luong
(Fig.27A) trong sudt toan bd thoi gian l4y mAu. Hai con vat cia nhom rEHV-SBV-
Ge duoc kiém tra hoan toan 4m tinh béi RT- PCR dinh luong (Fig.27A) trong sudt
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toan bo thoi gian ldy mau. & hai con vat duoc gy mién dich bang rEHV-SBV-Ge,

hé gen SBV dugc phat hién ¢& mirc gidm trong 14n luot ba hodc nim ngay.
Dap tmg khéng thé

O céc con vat ddi chimg khong duge chung ngira, khong phat hién thay khang
thé dic hidu véi SBV trong thir nghiém trung hoa huyét thanh truéc khi thir thach gay
nhiém. T mot hodc hai tuan sau khi gay nhiém tr& di, d6 chudn cao cua cac khang

thé trung hoa dugc phat hién trén tAt c& cac con vat khong duoc chung ngira (Fig.27B).

Nguoc lai véi nhom d6i ching khong dugc ching ngira, cic khang thé trung
hoa dic hiéu v6i SBV c6 thé phat hién duge vao ngay thir thich gy nhiém & hai trong
s6 bdn con gia sic dugc gly mién dich bang rEHV-SBV-Gc. O hai con vt con lai
trong nhém nay, khong phat hién dugc khang thé trung hoa dic hiéu véi SBV trudce
khi thi thach gdy nhiém, nhung tir hai tudn sau khi gdy nhiém, cac khang thé trung
hoa lai c¢6 mat (Fig.27B). Do chudn cta cic khang thé trung hoa dac hi¢u véi SBV &
tht ca bén con vt duoc ching ngira 1a thip hon & ddi chimg thir thach, diéu nay chi
ra réng su sao chép virut ctia virut thir thach 1a kém hi€u qua hon, va do do hd tro sb

liéu RT-PCR dinh luong.
Thtr nghiém trung hoa EHV

Céc dich pha long hai lAn cta huyét thanh duoc chuén bi trong MEM, bat dau
& ty 18 1:5. Nam muoi pl MEM chita 100 TCID50 cua SBV va 50 pl huyét thanh da
pha loding dugc U trong cac dia nudi cy té bao 96 16 trong 2 gid. Sau d6, 100 pl huyén
phit m&i duge chudn bi ctia té bao BHK (trong MEM chira 10% huyét thanh thai bod)
duoc bd sung va cac dia nudi chy duoc U trong 3—4 ngay ¢ 37°C/5%CO2. Tac dong
gdy bénh t& bao duoc danh gia bang hién vi quang hoc. T4t ca cac huyét thanh duge
thir nghiém vdi hai ban sao giéng nhau, va d6 chun khang thé duoc tinh dudi dang
NDS50 theo Kaerber (1931) nhu dugc cai bién boi Behrens (truyén thong cé nhan).
Céc két qua nhu dugc thé hién trén Fig.28 chi ra ring viéc ching ngira gia sic bang
'EHV-1 RacH-SE-70-455-SBVGc din dén su sao chép virut vecto dit hidu qua dé
gdy cam ung dap Umg mién dich dic hiéu. O mét trong s6 bdn con vat EHV-1, d6
chudn khang thé trung hoa rat thap (1:4) c6 thé phét hién dugc ba tudn sau khi chiing

nglra 1an dau. Sau hai lan chung ngra, ba tuan sau khi chiing ngtra 1an hai, tat ca bon
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con gia stc déu san sinh khang thé trung hoa & d6 chuan 1:128. Tur két qua nay, c6
thé két ludn ring, EHV-1 RacH ciing c6 thé c6 chic nang nhu 1a vacxin vecto trén

gia suc.

Vi DU 10: Hiéu qua ctia vacxin IAV lon tr gid chta rEHV-1 RacH-SE B varEHV-
1 RacH - SE_D khang thir thach IAV lgn H3N2 & lon con

Pé kiém tra dic diém ctia né khi lam vacxin dugc tao vecto ¢ lon con non,
vacxin TAV lon tir gi4 chita rEHV-1 RacH-SE_B (fEHV-1 RacH-SE-1/3-p43 0-Hlav-
70-p455-H3 xem Fig.14) va rEHV-1 RacH-SE D (rEHV-1 RacH-SE-1/3-p430-
H1hu-70-p455-H1lpdm xem Fig.23) dugc thir nghiém trong nghién ctru thtr thach

ching nglra thir hai.

Trong nghién ctru thit hai ndy, lon con tir lon nai khong dugc chung nglra va
dugc thtr nghiém vé miat huyét thanh 4m tinh v&i khang thé dic hiéu IAV lon bang
céch str dung ELISA dac hiéu H3 (Fig.32) va bang thir nghiém trung hoa virut (dt
liéu khong dugc thé hién) & thoi diém ching nglra lan thtr nhét duge ching ngira hai
1An bing vacxin tr gid chita tEHV-1 RacH-SE B va rEHV-1 RacH-SE_D. Pong vat
duge chung ngira 1an thi nhét trong tudn tudi du tién cua né (ngay nghién ctru 0,
SDO) va 14n hai trong tudn tudi thtt tw ctia n6 (ngdy nghién ctru 21, SD21), tuong tng,
trong co va sau d6 trong co (2X IM), hodc 14n tht nhét trong miii va sau d6 trong co
(IN+IM), hoc hai 1An trong miii (2X IN), & lidu la 1x10"7 TCID50 trong liéu 2 ml
14n luot cho mdi ching vacxin, dong vat, va 14n chiing ngtra. Nhom khong dugc chung
nglra dung lam d6i chimg a4m va nhém khong duoc ching nglra khac dung lam d6i
chimg thit thach & tudn thir bay (cic ngdy nghién ciu 69 hodc 70, SD42/43), tht ca
cac con vat ngoai cac con vat d6i ching am dugc thir thach bang cach dung trong khi
quén liéu 2x10~7 TCID50 clia ching thir thach IAV lon H3N2 (thé phan 13p virut
thuc dia chdu Au R452-14 ma H3 ctia n6 khéc loai véi khang nguyén vacxin H3 dugc
stt dung trong rTEHV-1 RacH-SE_B). Cic con vat khong dugc ching ngra va khong
thir thach duoc st dung 1am dbi chimg am (neg. ctrl.), trong khi cac con vat khong
duoc chung ngira nhung dugce thir thach duge sir dung lam d6i chung thtr thach (chall.
ctrl.). Tai thoi diém va sau khi chung ngira va trude thi thach, mAu mau dugc liy &

cac thoi diém khac nhau.

-101-



34209

MOt ngay sau khi thir thach, mot nira s6 dong vat mdi nhém bi giét va ba mau
phdi tir m3i phdi tréi va mdi phdi phai tuong tmg duoc lay tir mdi dong vét. Sau do,
d6 chuén TAV lon chudn 1ay nhiém trén mdi gam chét ddng nhit phdi duge xac dinh
cho m&i con vét 12 gid tri trung binh ctia céc phdi tréi va phai cho m&i con vat ma mbi
mAu thu duoc tir cac chit ddng nhat ctia ba mAu dugc gop lai tir m&i phoi tréi hodc
phai va dugc chuin héa thanh tdng khdi luong ctia ba miu ca phdi tri hodc phai
twong tmg. Quy trinh twong tu dugc thuc hién véi nira s6 dong vat con lai trong mdi
nhom ba ngay sau khi thir thach. DA&i véi tht ca cac nhom duge chiing ngira, gia tri
trung binh cua d chudn ctia IAV lon lay nhiém thu duoc tir cdc con vat riéng r& trong
nhom dugc giam dang ké v& mit thdng ké d6i v6i cac mau duge 14y vao ngay mot
sau khi thir thach (CH+1) khi so sanh v&i nhém dbi chung thir thach, trong khi tat ca
céc con VAt tir nhém d8i chimg 4m da thé hién khong c6 d9 chuan virut IAV lon 13y
nhidm trong chit ddng nhét phdi ctia chung (Fig.29). Ngoaira, d6i v6i tht ca cac nhém
duoc chung ngira, gid tri trung binh cua do chudn cta IAV lon lay nhiém thu dugc tir
céc con Vit riéng ré trong nhom nay duoc gidm dang ké v& mit théng ké dbi voi cac
mAu duoc 14y vao ngay ba sau khi thir thach (CH+3) khi so sanh voi nhom dbi ching
thir thach, trong khi tit ca cac con vat tir nhém dbi chimg 4m da thé hién khong c6 do
chudn virut IAV lon liy nhiém trong chit ddng nhét phdi cta ching (Fig.30). Vi thé,
viéc chung ngira bang vacxin IAV lon tir gid chita rEHV-1 RacH-SE_B va rEHV-1
RacH-SE D di giam dang ké vé mat thdng ké tai lugng IAV lon trong phéi & thoi
diém tuong tmg 1a mdt va ba ngay sau khi thir thach bang ching TAV lon H3N2 khéc

loai & lon con. Do d6, vacxin dugc md ta ¢ day c6 hieu qua khang TIAV Ion & lon.

Hon nita, huyét thanh dugc 1y tir dong vat thir nghiém & ngay nghién ciru 0
(SDO, truéc khi ching ngira 14n thtt nhat), & ngay nghién ctru 21 (SD21, trude khi
ching ngira 1an hai), va & c4c ngay nghién ctru 42 hogc 43 (SD42/43, trudce khi dung
vat liéu thtr thach) dugc phan tich bang thir nghiém hép thu mién dich duogc lién két
enzym (ELISA) dac hi¢u d6i v6i globulin mién dich G (IgG) ctia lon dugc din huéng
khéng duoc khang nguyén H3 cua IAV lgn biu hién tai td hop ma twong ddng voi
H3 dugc biéu hién bdi ching vacxin rEHV-1 RacH-SE_B. Trong khi cac gié tri OD
trung binh ctia huyét thanh tir nhém ddi chimg 4m chi cho cdc gid tri rt thép d6i véi
tht ca céc thoi diém duge do, huyét thanh tir cdc nhém duge ching nglra da chimg t0

viéc ting manh céc gid tri OD sau hai l4n dung trong co (2X IM; SD21 va SD42/43),
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sau khi dung trong miii 13n thir nhét va sau d6 dung trong co (IN+IM; SD42/43), va
sau hai 14n ding trong miii (2X IN; SD42/43); Fig.32. Do d6, viéc ching ngira bang
vacxin TAV lon tit gid chita rEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D gdy ra dap
mg mién dich vé mit huyét thanh & lon con khang hemagglutinin H3 IAV lon duoc

biéu hién bai ching vacxin rEHV-1 RacH-SE B, tuong ung.

Ngoai ra, té bao don nhan méu ngoai vi (Peripheral blood mononuclear cells -
PBMC) duogc tinh ché tr mau dugc léy tir dong vat thtt nghiém vao ngay nghién ctu
28 (SD28). Sau d6 PBMC dugc kich thich lai béng chiing thtr thach IAV lon H3N2
R452-14 & ty 16 gay nhiém la 1 (H3N2 MOI 1) hogc bang khang nguyén H3 IAV lon
duoc biéu hién tai t6 hop ma tuong ddng véi H3 duoc bicu hién boi ching vacxin
fEHV-1 RacH-SE B & ndng d6 1a 1pg/ml (rH3 1ug/ml). Bing cach stt dung PBMC
duoc kich thich lai, thir nghiém dém hip thu miZn dich dugc lién két enzym dac hiéu
interferon gama (IFNy ELISpot) duoc thuc hién, va cac gia tri thu duoc duge chudn
héa dén 1076 t& bao va duoc tinh 1a gi4 tri trung binh cho mdi nhém, tuong Gng
(Fig.34). Trong khi PBMC duoc kich thich lai tir nhém dbi chimg lay nhiém (duoc
str dung 1am ddi ching 4m cho thit nghiém nay, dong vét khong duoc chung ngira)
da thé hién cac ddm trung binh cho nhém nhé hon 45 sau khi kich thich lai, PBMC
kich thich lai tit ddng vat dugc ching ngira thé hién c4c ddm trung binh cho mdi nhém
trén 85 sau hai 1in dung trong co, 16n hon 100 ddm sau khi dung trong miii lan tht
nhét va sau d6 ding trong co (IN+IM), va 16n hon 150 dém sau 2 lan ding trong miii
(2X IN), va sau khi kich thich lai, twong Ung (Fig.34). Vi thé, viéc chiing nglra béng
vacxin TAV lon tir gia chira rEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D tuong ung
gdy ra d4p ing mién dich t& bao & lon con khang hemagglutinin H3 IAV lon dugc
bidu hién boi ching vacxin rEHV-1 RacH-SE_B va khang IAV lon H3N2 R452-14

duoc sit dung dé lay nhiém virut thr thach khac loai.

Vi thé, viéc ching ngtra cho lon con bang vacxin IAV lon ttr gid chira rfEHV-
] RacH-SE_B va rEHV-1 RacH-SE_D cam tng dap tmg mién dich vé mt huyét
thanh va té bao phat hién duge & lon con va da chung to hiéu luc vacxin béng cach
giam déng ké vé mit thdng ké tai luong IAV lon trong chit ddng nhit phdi mot va ba
ngay sau khi thir thach IAV lon khéc loai.
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VI DU 11: Hiéu qua ctia vacxin IAV lgn tir gia chita rEHV-1 RacH-SE_B va rEHV-
1 RacH-SE_D khéng thir thach IAV lon H3N2 & lon con c6 khang thé thu dugc tir

me

Dé nghién ctru dic tinh cta no6 khi st dung lam vacxin dugc tao vecto o lon
con non, vacxin IAV lon tr gid chita tEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D

duoc thir nghém trong nghién ctru thir thach ching ngira thi ba.

Trong nghién ctru thir ba ndy, lon con sinh ra dugc an stra non va stta cua lon
n4i ma duge ching ngira hai lan trong khi mang thai bing vacxin bat hoat ¢6 ban trén
thi truong khang IAV lon dugc sit dung. Lon con duge thtr nghiém vé mit huyét
thanh duong tinh véi khang thé dic hiéu véi AV lon bing cach st dung ELISA ddc
hidu H3 (Fig.33) va bing céch sir dung ELISA khéng thé dic higu véi TAV lon c6
bén trén thi truong (IDEXX Influenza A (Virus Antibody Test) ®; IDEXX, Westbrook,
Maine 04092, USA) theo hudng din thir nghiém cta nha san xuét (dit liéu khong
duoc thé hién) tai thoi diém ching nglra 14n thtr nhét duoc ching ngira hai lan bang
vacxin tr gia chira tfEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D. Dong vat dugc
ching ngira 14n thir nhét trong tudn tudi dau tién ctia n6 (ngay nghién ctru 0, SDO) va
14n hai trong tudn tudi thi tu cia n6 (ngdy nghién ctru 21, SD21), tuong umg, trong
co va sau d6 trong co (2X IM), hodc 1in tht nhat trong mili va sau d6 trong co
(IN+IM), hodic hai lin trong miii (2X IN), & liéu 1a 1x10*7 TCID50 trong lidu 2 ml
14n luot cho mdi ching vacxin, dong vat, va 14n chiing ngira. Nhom khong duoc chung
ngtra duge sir dung lam d6i chimg am va nhém khong dugc ching ngira khéc dugc
stt dung lam ddi chiing thtt thach. Trong tudn tudi tht mudi mot (cac ngay nghién
ctru 69 hoic 70, SD69/70), tAt ca céc dong vat ngoai doi chimg 4m duge thir thach
bing cach dung trong khi quan lidu 2x1077 TCID50 cta chung thir thach IAV lon
H3N2 (thé phan 1ap virut thuc dia chau Au R452-14 ma H3 cla né khic loai vdi
khang nguyén vacxin H3 dugc sit dung trong rEHV-1 RacH-SE B). Céc con vat
khong duoc ching ngira va khong thir thach duge st dung lam dbi chimg 4m (neg.
ctrl.), trong khi c4c con vat khong duge ching ngira nhung duoc thir thach dugc su
dung lam dbi chimg thir thach (chall. ctrl.). Tai thoi diém va sau khi chung ngira va

trude thir thach, mdu mau duoc 14y & cac thoi diém khac nhau.
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Niam ngay sau khi thir thach dong vt bi giét va ba miu phdi tir mdi phdi trai
va phdi phai lan luot duoc léy tir mdi dong vat. Sau do, do chudn AV lon chuin lay
nhidm trén mdi gam chét dong nhat phdi duoc xac dinh cho mdi con vat 1a gia tri
frung binh ctia cac phéi trai va phai cho mi con vt ma m3i mau thu duoc tir cdc chat
ddng nhét ciia ba mAu duge gdp lai tir m3i phdi trai hodc phai va duge chuin hoa
thanh tdng khéi luong ctia ba mAu ctia phéi tréi hoc phai tuong tmg. POi véi tat ca
cac nhom duoc ching ngtra, gia tri trung binh cia dd chuén cta TAV lon lay nhiém
thu dugc tir cac con vt riéng ré trong nhom duge giam dang ké v& mat thdng ké dbi
véi cac mau duoc 14y vao ngay nam sau khi thir thach (CH+5) khi so snh v6i nhém
d6i chimg thtr thach, trong khi tAt cA cAc con VAt tir nhém dbi chimg Am da thé hién
1a khong c6 d6 chuan virut IAV lon lay nhi®m trong chit déng nhit phdi ctia chiing
(Fig.31). Do d6, viéc ching ngura bang vacxin IAV lon tt gia twong ung chita rEHV-
| RacH-SE_B va rEHV-1 RacH-SE D da giam dang ké vé& mit thong keé tai luong
AV lon trong phéi lic nam ngay sau khi thir thach bang chimg IAV lon H3N2 khic

loai & lon con. Do d6, vacxin duge md ta & day c6 hi¢u qua khang TAV lon & lon.

Hon nita, huyét thanh dugc liy tir dong vat thir nghiém & ngay nghién ctru 0
(SDO, truéc khi ching ngira 1an thtt nhat), & ngay nghién ctru 21 (SD21, trude khi
ching ngira 1an hai), va & cac ngay nghién ctru 35 (SD35, hai tuan sau khi chiing nglra
In hai) duoc phén tich bing thir nghiém hép thu mién dich dwoc lién két enzym
(ELISA) déac hiéu dbi véi globulin mién dich G (IgG) cta lon dugc d&n huéng khang
dwoc khang nguyén H3 cia TAV lgn biéu hién t4i td hop ma twong dong véi H3 duge
biéu hién bdi ching vacxin rEHV-1 RacH-SE_B. Trong khi céc gia tri OD trung binh
ctia huyét thanh tir nhém d6i ching am chi cho cac gia tri rat thip dbi voi SD21 va
SD35, huyét thanh tir cic nhém duge ching ngira da chimg to viée tang manh céc gid
tri OD sau hai 1dn ding trong co (2X IM; SD35), sau khi dung trong mdi 1an thir nhat
va sau d6 dung trong co (IN+IM; SD35), va sau hai lan dung trong mii (2X IN;
SD35); Fig.33. Do d6, viéc ching nglra bang vacxin IAV lon tir gia chira rEHV-1
RacH-SE_B va rEHV-1 RacH-SE_D gy ra dép tmg min dich vé mat huyét thanh &
lon con khang hemagglutinin H3 IAV lon duoc biéu hién bdi ching vacxin rEHV-1
RacH-SE B, tuong Ung.
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Ngoai ra, t& bao don nhan mau ngoai vi (Peripheral blood mononuclear cells -
PBMC) duoc tinh ché tir mau dugc 14y tir dong vat thir nghiém vao ngdy nghién ctu
28 (SD28). Sau d6 PBMC dugc kich thich lai biang chung thir thach IAV lgn H3N2
R452-14 & ty 18 gdy nhiém 1a 1 (H3N2 MOI 1) hozc bing khang nguyén H3 TAV lon
duoc biéu hién tai t6 hgp ma twong ddng véi H3 duge biéu hién boi ching vacxin
fEHV-1 RacH-SE B ¢ ndng d6 1a 1pug/ml (fH3 1pg/ml). Bing céach st dung PBMC
duoc kich thich lai, thir nghiém dém hép thu mién dich duoc lién két enzym dic hiéu
interferon gama (IFNy ELISpot) dugc thuc hién, va céc gia tri thu dugc duoc chuin
héa dén 10°6 t& bao va duoc tinh 1a gia tri trung binh cho mdi nhém, twong Gng
(Fig.35). Trong khi PBMC dugc kich thich lai tr nhom d6i chimg thir thach (duoc sir
dung lam d6i ching 4m cho thir nghiém nay, dong vét khong duoc ching ngtra) da
thé hién s6 dém trung binh cho nhém nhd hon 15 sau khi kich thich lai, PBMC kich
thich lai tir d6ng vat duoc ching ngira lai thé hién sd dém trung binh cho mdi nhém
trén 30 sau hai lAn dung trong co, 16n hon 55 dém sau khi ding trong miii lan thi
nhét va sau d6 dung trong co (IN+IM), va 16n hon 65 dém sau 2 14n ding trong miii
(2X IN), va sau khi kich thich lai, tuong tmg (Fig.35). Vi thé, viéc ching ngira bang
vacxin IAV lon t gi4 chita rEHV-1 RacH-SE_B va rEHV-1 RacH-SE_D tuong img
gy ra dap tmg mién dich té bao & lon con khéang hemagglutinin H3 IAV lgn dugc
bidu hién boi ching vacxin tEHV-1 RacH-SE_B va khang IAV lon H3N2 R452-14

duoc st dung dé 14y nhiém virut thir thach khéc loai.

Vi thé, viéc ching ngira cho lon con béng vacxin IAV lon t gid chita fEHV-
1 RacH-SE B va rEHV-1 RacH-SE_D cam Ung dap ung mi2n dich vé& mat huyét
thanh va t& bao phat hién dugc ¢ lon con va dé ching té hiéu luc vacxin bang cach
giam dang ké v& mit théng ké tai luong IAV lon trong chit ddng nhit phdi ndm ngay
sau khi thir thdch IAV lon khéc loai.

Tt ca céc ché phim va phuong phép dugc boc 16 va yéu cau bao ho & dy c6
thé duoc tién hanh va thuc hién khong can thuc nghiém qué muc khi xem xét bdc 10
nay. Trong khi ché phim va phuong phap theo séng ché di duoc mé ta lién quan dén
céc phuong 4n uu tién, ngudi ¢ k¥ ning trong linh vuc s& hiéu rd ring, mot s6 thay
d8i ¢6 thé duoc 4p dung dbi véi ché phdm va phuong phéap va vé céc bude hodc trinh

tu c4c budc cua phuong phap duge mo ta & ddy ma khong tréch khoi quan niém, tinh
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than va pham vi bao ho cua sang ché. Cu thé hon nita, rd rang 13, mét sb tac nhan ma
ching cé quan hé ca v& m3t hoa hoc va v& mit sinh 1y c6 thé duoc thay thé cho cac
the nhan dugc md ta & day trong khi vAn dat dugc céc két qua trong tu hogic giong
hét. T4t ca cac thay thé va cai bién nhu vay 13 hién nhién dbi voi nguoi ¢6 hidu biét
trung binh trong linh vuc hinh nhu ndm trong quan niém, tinh than va pham vi cta

sang ché nhu duoc xé4c dinh trong phén yéu cau bao hd sau déy.
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TAI LIEU THAM KHAO

Céc tai liéu tham khao sau ddy, trong chimg muc ma céc tai liéu nay cung chp
chi tiét vé phuong thitc minh hoa hogic céc chi tiét khdc bd sung cho céc chi tiét dugc

néu trong sang ché niy, duogc két hop cu thé & ddy bang cach tham khéo.
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YEU CAU BAO HO

1. Vecto Equid Alphaherpesvirus 1 (EHV-1), ching RacH, chra catxet biéu hién
chira trinh tu nucleotit ngoai sinh quan tAm, trong d6 trinh tw nucleotit quan tdm nay
dugc gin chén vao ORF70 trong vecto EHV-1 (ORF70) va duoc lién két theo kiéu
hoat dong dugc véi trinh tu khoi dau, va ving gén suon ORF70 trai dugc chon tu
nhém bao gdm céc trinh tw c6 do twong ddng it nhét 1a 95% so véi trinh tu bét ky
trong s6 c4c trinh ty SEQ ID NO.: 13, 15, va 17, va ving gén suon ORF70 phai duoc
chon tir nhém bao gém céc trinh tu ¢6 d6 tuong ddng it nhét 13 95% so v&i trinh tu
bat ky trong s6 cac trinh ty SEQ ID NO.: 14, 16, va 18.

2. Vecto EHV-1 theo diém 1, trong 46 ORF70 c6 su xoa, cét, thay thé, bién doi mot
phén, va trong @& ORF71 van gitt dugc chic nang.

3. Vecto EHV-1 theo diém 1, trong &6 ORF70 c6 su x6a khoang 801bp tuong ung
v6i SEQ ID NO.: 20 hodc trinh ty ma c6 do twong ddng vé trinh ty it nhét 12 95% so
v6i SEQ ID NO.: 20.

4. Vecto EHV-1 theo diém 1, trong d6 vecto EHV-1 nay chira (i) it nhét 12 mot viing
gin suon ORF70 trai duge chon tir nhém bao gdm: SEQ ID NO.: 13, SEQ ID NO.:
15, va SEQ ID NO.: 17, va (ii) it nhit mét ving gan suon ORF70 phai duoc chon tir
nhém bao gdm: SEQ ID NO.: 14, SEQ ID NO.: 16, va SEQ ID NO.: 18.

5. Vecto EHV-1 theo diém 1, trong d6 trinh tw nucleotit quan tdm da néu la tai tb hop.

6. Vecto EHV-1 theo diém 1, trong d6 trinh tu nucleotit quan tim da néu la tai t6 hop
va/hodc khac loai.

7. Vecto EHV-1 theo diém 1, trong d6 trinh tu nucleotit quan tdm da néu la trinh tu
ma héa khang nguyén lién quan dén tac nhan gy bénh giy nhiém cho dong vat san
xuét thuc phﬁm nhu lon hoac gia stc.

8. Vecto EHV-1 theo diém 1, trong d6 vecto nay con chira céc trinh tu didu hoa bd
sung nhu trinh tu tin hiéu két thic hodc polyadenyl hoa.

9. Vecto EHV-1 theo didm 1, trong d6 trinh tw khéi dAu ma duoc lién két theo kiéu
hoat déng duge véi trinh tu nucleotit quan tdm duoc chon tir nhém bao gém: T 16n

SV40, gen biéu hién rét sém 1 ctia HCMV va MCMYV, ving khoi dau alpha yéu t6
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kéo dai ctia ngudi, vung khoi d4u baculovirus polyhedrin, trinh tu ¢ mirc do ddng
nhAt v& trinh tur it nhét 1 95% so véi trinh ty bat ky trong s4 cc trinh ty SEQ ID NO.:

1,2, 3, va 4 hodc cac trinh tu bd tro ciia ching.
10. Té bao ch ctia dong vat c6 vi khac biét & chd no chira vecto theo diém 1.

11. Phuong phép san xuAt ché phdm mién dich hogc vacxin bao gdm budc st dung

vecto theo diém 1.

12. Phuong phép tao ra ché phém sinh mién dich ho#ic vacxin dé giam ty 18 méc hodc
mutc dd nghiém trong ctia mot hodc nhiéu d4u hiéu 1am sang lién quan dén hoic gay

ra boi su nhi®m, bao gdm cac budc sau:
a. giy nhiém té bao chu ctia dong vat c6 va bang vecto theo diém 1,
b. nudi cAy té bao da nhidm trong didu kién thich hop,
c. thu gom giéng nuéi cdy té bao da nhiém,
d. tuy y tinh ché gidng nudi cy t& bao da nhiém thu gom duogc trong budc c),

e. tuy y tron gidng nuodi cAy té bao dd nhiém thu gom dugc nay véi chit mang

duoc dung.
13. Ché phim min dich chira vecto EHV-1 RacH theo diém 1.
14. Ché phdm mién dich chua:

a. vecto theo diém 1, va/hodc

b. polypeptit dugc bidu hién bing vecto theo diém 1, nhu virut, virut sdng

duoc bién ddi, hat giéng virut (virus like particle - VLP), va

c.tuyy chét mang duoc dung hodc chép nhan duoc cho thu y hodc ta dugc,
trong d6 chit mang nay 1a thich hop dé dung qua dudong miéng, trong da, trong co

hodc trong milii, va
ché phim mién dich ndy chira virut, nhu virut 18y nhieém.
15. Vacxin chua:

a. vecto theo diém 1, va/hoac
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b. polypeptit dugc biéu hién béng vecto theo diém 1, duogc chon tir nhém bao

gbm virut séng duoc bién ddi, hat gidng virut (VLP), va

c. chit mang dugc dung hodc chép nhén duoc cho tha y hodc ta duoc, trong
d6 chit mang nay 1a thich hop dé ding qua duong miéng, trong da, trong co hodc

trong miii, va

tly y vacxin nay con chira ta dugc.
16. Dugc phdm chira:

a. vecto theo diém 1, va/hoic

b. polypeptit dugc biéu hién bing vecto theo diém 1, duoc chon tir nhém bao
gdm virut séng dugc bién dbi, hat gidng virut (VLP), va

c. chit mang dugc dung hodc chép nhan duoc cho tht y hodc ta dugc, trong
d6 chét mang nay la thich hop dé dung qua dudng miéng, trong da, trong co hodc
trong mili, va

tly ¥ dugc pham nay con chua té dugc.

17. Vecto Equid Alphaherpesvirus 1 (EHV-1), ching RacH, chta trinh tu nucleotit
ngoai sinh quan tam, trong d6 trinh tw nucleotit quan tdm nay dugc lién két theo kiéu
hoat dong duogc véi trinh tu khoi déu, va vung gén suon ORF70 trai dugc chon tur
nhém bao gdm: cac trinh ty SEQ ID NO.: 13, 15, va 17, va ving gan suon ORF70
phai dugc chon tir nhém bao gém: céc trinh tw SEQ ID NO.: 14, 16, va 18.

18. Vecto Equid Alphaherpesvirus 1 (EHV-1), chung RacH, chira trinh ty nucleotit
quan tdm dugc gén chén vao ORF70.

19. Vecto Equid Alphaherpesvirus 1 (EHV-1), chiing RacH, chtra trinh tu nucleotit
thtt nhat va thi hai hodc gen quan tdm duoc gén chén vao ORF70.

20. Vecto EHV-1 theo diém 18, trong d6 gen quan tdm dugc lién két theo kiéu hoat
dong dugc véi trinh tu didu hoa, ching han nhu trinh ty khoi dau.

21. Vecto EHV-1 theo didm 19, trong d6 céc trinh tw khoi du duge lign két theo kiéu
hoat dong duge vai trinh ty nucleotit thir nhét va thit hai ho#ic gen quan tAm, va trong

d6 cac trinh tw khoi dau nay 1a khéc nhau.
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22. Vecto EHV-1 theo diém 19, trong d6 trinh tu khoi ddu duoc lién két theo kiéu
hoat dong dugc vai trinh ty nucleotit thi nhét hoic gen quan tdm la p455 (SEQ ID
NO. 4) hoic 1 trinh tw ¢6 do ddng nhat v& trinh tu it nhat 1a 95% so v6i SEQ ID NO.:
4 hodc trinh tu b6 tro clia nd, va trong do trinh tw khoi dau duoc lién két theo kiéu
hoat dong duoc véi trinh ty nucleotit thir hai hodc gen quan tam la p430 (SEQ ID
NO. 3) hodic 1a trinh tw ¢6 d0 ddng nht vé trinh ty it nht 1a 95% so véi SEQ ID NO.:
3 hodc trinh tu bd tro clia nd.

23. Kit dé ching ngtra cho dong vét, nhu lon hodc gia stc, dé chéng lai bénh c6 lién
quan dén va/hodc dé giam ty 18 méc phéi hodc do nghiém trong clia mdt hodc nhiéu
diu hiéu 1am sang c6 lién quan dén hodc gay ra béi tdc nhan gy bénh ¢ dong vét,

bao gdm:
a) dung cu dinh lugng c6 kha nang dua vacxin vao dong vat da néu; va
b) ché phim mién dich theo diém 14, va

¢) thy ¥, to huéng dan st dung.
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Fig.4
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Fig.5
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Fig.6
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Fig.8
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Fig.11
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Fig.12
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Fig.21:
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Fig.22:
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Fig.28:
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Fig.30:
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Fig.31:
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<110>

<120>

34209

DANH MUC TRINH TU

Boehringer Ingelheim Vetmedica GmbH

VECTO EQUID ALPHAHERPESVIRUS 1 (EHV-1) CHUA CATXET BIRU HIEN CHUA VI

TRT GAN CHEN ORF70, CHE PHAM MIEN DICH, VACXIN VA PHUONG PHAP SAN XUAT CHE
PHAM MIEN DICH HOAC VACXIN NAY

<130>
<160> 37
<170>
<210> 1

<211> 600
<212> ADN

<213>

<400> 1
gcagactttyg

accgtggaaa
atatggagcg
gacccgccga
atatcaaagc
cgcggataca
cagcgcgtga
gctgcgatgce
gatgactaac
taccagccca
<210> 2

<211> 600
<212> ADN
<213>

<400> 2
agctggggga

gtttcgcaac
gtgtttggcc
acgctcecgag
catcattgcc

aatatctacc

PO1-

3201 pct

gagcagcaca

ctaacgctcc

ccggaatagt

gtaccccaca

taaagataaa

tcgaatacgce

acctacacat

gcccatccgc

agatttgggg

gtcagtgtgc

gtttgtacta

attcaagcag

tttggtagaa

ctgttttteca

cacaagctta

gccgtttacg

PatentIn version 3.5

Equine herpesvirus 4

atttccggtt

ggaagttttyg

tctgtttgaa

agagtatgta

ccctgaggag

cagcctagag

tgacggggaa

agaagagttg

tggagacggc

tgtagtgcca

Equine herpesvirus 4

tagtgtatta

acatgctacc

ctgtcgegtt

gcatgctagce

tgccacttat

cagcagacgc

gtggacccca
gccagagcaa
atgctcgcat
aaaagctgtc
tttccacggg
cgtaagccac
tttttgatcc
ttgtecctacc
gtgggcgata

ccacctgtaa

catgcggctt
gctaaacact
tttggtggta
acccaacgcce
tagcgtccgce

tatctgcgac

-144-

tggaccttgg

aatacaattc

atccatcaac

attctcaact

aaccagagtc

atacgcgcta

ataaaatgct

caatgtttat

ctgtataaag

agctgtgata

gcaataactg

ttgcaacaat

gcatatacta

gagcgagagt

tctgecegttt

acaattggat

tttggctggt
gaaggtagac
tctatttgag
actgagaata
taggctcgtg
tcettgette
agcgttcaat
gaatctgtag
ttgtactact

agctgcagtt

cctggtttat
tttttattgg
ccttatttat
atataactcc
gcttagtcat

ttgcgatacc
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gcgcatgtgg
ccactgaggc
agtctcatgce
cagtttcatc
<210> 3

<211> 430
<212> ADN

<213>

<400> 3
tctatttgag

actgagaata
taggctcgtg
tccttgette
agcgttcaat
gaatctgtag
ttgtactact
agctgcagtt
<210> 4

<211l> 449
<212> ADN

<213>

<400> 4
ttggtggtag

cccaacgccg
agcgtccget
atctgcgaca
acctccatga
taacacagta
agcgtggagg
acacctaccg
<210> 5

<211> 20

<212> ADN
<213>

atgtgtattt
actaccggct
gccattageg

cgcctggtta

gacccgecga
atatcaaagc
cgcggataca
cagcgcgtga
gctgcgatgc
gatgactaac

taccagccca

catatactac

agcgagagta

ctgcegtttyg

caattggatt

agcgtaacta

taaaacgtga

accggagcgc

gtgttttacc

taatgagatc

tagcagctga

ctaggctagt

cgggtttgtt

Equine herpesvirus 4

gtaccccaca

taaagataaa

tcgaatacgc

acctacacat

gcccatccgce

agatttgggg

gtcagtgtgc

Equine herpesvirus 4

cttatttata

tataactccc

cttagtcata

tgcgataccg

gggggcctcc

gaagaaatca

taccgccagce

gctaccata

Trinh ty nhdn tao

34209

aacctccatg
ctaacacagt
tagcgtggag

aacacctacc

agagtatgta
ccectgaggag
cagcctagag
tgacggggaa
agaagagttg
tggagacggc

tgtagtgcca

cgctccgage
atcattgccc
atatctaccg
cgcatgtgga
cactgaggca
gtctcatgcg

agtttcatcc

-145-

aagcgtaact

ataaaacgtg

gaccggagceyg

ggtgttttac

aaaagctgtc

ttteccacggg

cgtaagccac

tttttgatcc

ttgtcctacc

gtgggcgata

ccacctgtaa

tgtttttcag

acaagcttat

ccgtttacge

tgtgtatttt

ctaccggcett

ccattagcgce

gcctggttac

agggggcctc

agaagaaatc

ctaccgccag

cgctaccata

attctcaact

aaccagagtc

atacgcgcta

ataaaatgct

caatgtttat

ctgtataaag

agctgtgata

catgctagca

gccacttatt

agcagacgct

aatgagatca

agcagctgac

taggctagtt

gggtttgtta

420
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34209

<220>
<223> doan mdi no 1130 specific for orf72

<400> 5
tgtctacctt caagcttatg 20
<210> 6
<211> 17

<212> ADN
<213> Trinh tu nhan tao

<220>
<223> doan mdi sb 1131 dic hiéu dbi vdi orf72

<400> 6
ctagcgcagt cgcgttg 17
<210> 7
<211> 18

<212> ADN
<213> Trinh tu nhén tao

<220>
<223> doan mdi sb 1079 dic hiéu dbi vdi mCherry

<400> 7
gcgaggagga taacatgg 18
<210> 8
<211> 18

<212> ADN
<213> Trinh tyu nhén tao

<220>
<223> doan mdi sb 1080 dic hiéu dbi voi mCherry

<400> 8
acccttggtc accttcag 18
<210> 9
<211> 22

<212> ADN
<213> Trinh tu nhdn tao

<220>
<223> Doan mdi PCR axit nucleic trinh ty nhdn tao sb 1017 aéi véi ving gin
chén orf70

<400> 9

aggctcgtge gcggatacat cg 22
<210> 10

<211l> 22
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<212> ADN

<213> Trinh ty nhdn tao

<220>

<223> Doan mdi PCR axit nucleic trinh tw nhan tao sb 1018 dbéi véi ving gén

chén orf70

<400> 10

ttcggggectg ttagactcct cc 22
<210> 11

<211> 22

<212> ADN

<213> Trinh tuy nhdn tao

<220>

<223> Poan mdi PCR axit nucleic trinh tu nhan tao sb 1007 d6i véi ving gén

chén orfl/3

<400> 11

ccaactcgcc gccatgagac cc 22
<210> 12

<211> 22

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Doan mdi PCR axit nucleic trinh tu nhin tao sbé 1008 dbi véi ving gan

chén orf1l/3

<400> 12

agcgcgccce gtacccagtg gg

<210> 13

<211> 417
<212> ADN
<213>

<400> 13
ctccgagtac

caacgctcaa

gatacatcga

gcgtcaacct

cgatgcgccc

actaacctgt

aagccctgece

<210> 14

cccagaggag

gataaatccg

gtattctaga

gcacattgac

atcggccgag

ttctgggagg

actgcgctac

Equine herpesvirus 1

tatgtgaaaa

gaggagtttc

ctcgagcgceca

ggggagtttc

gagctgctgt

agacagcgtg

agtgccacca

gctgccactc
ctcgagaccc
agccctacac
tggttcacaa
catacccaat
ggcgacggtg

actgtaaagc
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gcaactactg

cgggtcgagg

gcgctaccce

gatgctagcg

gtttgctcaa

tataaagttg

ggtagtaagc

aagataattt

ctecgtgcgeg

tgctttcaac

ttcaatgccg

ctttaggatg

gtetgctttc

tgcagtg

22
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360
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<211>
<212>
<213>

431
ADN

<400> 14

gaccctgttg
tgacgaaaca
aagtgctgca
agttgcccac
cggcatccag
actcggcaca
gtcctectecgg
gtacgttgcet
<210> 15

<211> 417
<212> ADN

<213>

<400> 15
ctccgagtac

caacgctcaa
gatacatcga
gcgtcaacct
cgatgcgccc
actaacctgt
aagccctgec
<210> 16

<211l> 431
<212> ADN

<213>

<400> 16
gaccctgttg

tgacgaaaca

aagtgctgca

agttgcccac

cggcatccag

gtgggtgcgg

tacgacacca

gagtcgtctc

ctgcgaagcg

gactgtgaca

tgtgccatga

aatttttcgc

t

cccagaggag

gataaatccg

gtattctaga

gcacattgac

atcggccgag

ttctgggagg

actgcgctac

gtgggtgcgyg

tacgacacca

gagtcgtctc

ctgcgaagceg

gactgtgaca

Equine herpesvirus 1

ttggactcag

tcegegeaga

tagaaaacca

tcaacagcga

gtcagctcaa

tagggttgat

gcgegcaaaa

Equine herpesvirus 1

tatgtgaaaa

gaggagtttc

ctcgagcgca

ggggagtttc

gagctgctgt

agacagcgtg

agtgccacca

Equine herpesvirus 1

ttggactcag

tcecgegcaga

tagaaaacca

tcaacagcga

gtcagctcaa

34209

aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca
aactgtgtat
agtttacatt

tgtaaaacat

gctgccactc
ctcgagaccc
agccctacac
tggttcacaa
catacccaat
ggcgacggtg

actgtaaagc

aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca

aactgtgtat
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caggcatgga

ttagagaccc

gaggagtcta

cacacggggg

gcctgcttgg

tgtgtattaa

agaaattacc

gcaactactg

cgggtcgagg

gcgctacccec

gatgctagcg

gtttgcacaa

tataaagttg

ggtagtaagc

caggcatgga

ttagagaccc

gaggagtcta

cacacggggg

gcctgcecttgg

agtttgtcgg

acgtaccctc

acagccccga

gtgcgtcgaa

ctctaattgg

ggtcaaaact

agcgacttga

aagataattt

ctecgtgcgcg

tgctttcaac

ttcaatgccg

ctttaggatg

gtctgcttte

tgcagtyg

agtttgtcgg

acgtaccctc

acagccccga

gtgcgtcgaa

ctctaattgg

60

120

180

240

300

360

420

431

60

120

180

240

300

360

417

60

120

180

240

300



34209

actcggcaca tgtgccatga tagggttgat agtttacatt tgtgtattaa ggtcaaaact

gtcctctecgg aatttttcge gegcgcaaaa tgtaaaacat agaaattacc agcgacttga

gtacgttget
<210> 17
<211> 283
<212> ADN
<213>
<400> 17
tctagactcg
attgacgggg
gccgaggagce
gggaggagac
cgctacagtg
<210> 18
<211> 144
<212> ADN
<213>

<400> 18

t

agcgcaagcc

agtttctggt

tgctgtcata

agcgtgggcg

ccaccaactg

Equine herpesvirus 1

ctacacgcgce

tcacaagatg

cccaatgttt

acggtgtata

taaagcggta

Equine herpesvirus 1

tacccctget

ctagcgttca

gctcaacttt

aagttggtct

gtaagctgca

ttcaacgecgt

atgcecgcgat

aggatgacta

gctttcaagce

gtg

caacctgcac

gcgeccatceg

acctgtttct

cctgeccactg

gaccctgttg gtgggtgcgg ttggactcag aatcttggeg caggcatgga agtttgtcgg

tgacgaaaca tacgacacca tccgcgcaga agcaaagaat ttagagaccc acgtaccctc

aagtgctgca gagtcgtctc taga

<210> 19

<211> 801
<212> ADN
<213>

<400> 19
atgttgactg

ctecgeeccag

cagcccgaac

aagggttgtg

aaggtgaatg

tacagagagt

tactcattta

ctecctgttte

tcttagcagc

atgaactctg

gcccaccegt

agctaatttt

cgtccattgc

attacggttg

cccttattag

agcctggaat

Equine herpesvirus 1

cctgagtctg

ttatgccgaa

aatatttgag

attagatcca

ttggtttttt

tattggcaat

gaccgagggt

atacgatagt

ctcagcttge
cccegcagaa
cccccaacaa
cccatagatg
gactttggcg
gctgttcect
atcgtggagt

ggcaatttta

-149-

ttacgagcgc

ctggcagccc

ttgcgattaa

taagctatcg

cttgccggat

ccccagagac

ttaccatcgt

tctacagecgt

aaccggacgg

accaaacacc

agctgaatcc

cagagaagat

gcccatcgca

ttgtgatgcg

aaacatgagc

tctecctggac

360

420

431

60

120

180

240

283

60

120

144

60

120

180

240

300

360

420

480



taccacatat

ggcatgattc

gccagcccac

gcaaacgtta

ggtgattacc

ctgaggcagg

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

20
801
ADN

<400> 20

atgttgactg

ctcgccceccag

cagcccgaac

aagggttgtg

aaggtgaatg

tacagagagt

tactcattta

cteetgttte

taccacatat

ggcatgattc

gccageccac

gcaaacgtta

ggtgattacc

ctgaggcagg

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

21
4435
ADN

<220>

<223>

<400> 21

ttacaggacg

atggactcac

acccgcegtgce

catttactga

cgaatatatc

ccacaggacc

tcttagecage

atgaactctg

gcccacccegt

agctaatttt

cgtccattge

attacggttg

cccttattag

agcctggaat

ttacaggacg

atggactcac

acccgegtge

catttactga

cgaatatatc

ccacaggacc

tgtaacgttg

tgcttacgga

cgtggggtgce

attggggata

agactgtcac

C

Equine herpesvirus 1

tctgagtctyg

ttatgccgaa

aatatttgag

attagatcca

ttggtttttt

tattggcaat

gaccgagggt

atacgatagt

tgtaacgttg

tgcttacgga

cgtggggtge

attggggata

agactgtcac

(e}

Trinh ty nhdn tao

34209

gaagtggaaa
aacatcaacg
tttccecgage

ccagacccaa

tcgtgggagt

ctcagcttgce
cceccgcagaa
cccccaacaa
cccatagatg
gactttggcyg
gctgttcect
atcgtggagt
ggcaatttta
gaagtggaaa
aacatcaacg
tttcececgagce

ccagacccaa

tcgtgggagt

aggacacaaa

tagatgaaac

ccatcgacaa

actcatttct

catacaccta

ttacgagcgc

ctggcagccc

ttgcgattaa

taagctatcg

cttgcecggat

ccccagagac

ttaccatcgt

tctacagegt

aggacacaaa

tagatgaaac

ccatcgacaa

actcatttct

catacaccta

ctatcccetgt

catggacaac

cgaagcgtgg

cgatgacgag

cccaaatacg

aaccggacgg

accaaacacc

agctgaatcc

cagagaagat

gcccatcgeca

ttgtgatgcg

aaacatgagc

tctecctggac

ctatccctgt

catggacaac

cgaagcgtgg

cgatgacgag

cccaaatacg

Trinh tu nucleotit cua plasmit chuyén pU-mC70-BGH

tcgegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca

-150-

540

600

660

720

780

801

60

120

180

240

300

360

420

480

540

600

660

720

780

801

60



cagcttgtct
ttggcgggtg
accatatgcg
attcgccatt
tacgccagct
tttcccagtc
gtatgtgaaa
ggaggagttt
actcgagcgc
cggggagttt
ggagctgctg
gagacagcgt
cagtgccacc
aggaggataa
ccgtgaacgg
cccagaccgce
tgtccecctea
actacttgaa
acggcggcgt
aggtgaagct
tgggctggga
tcaagcagag
acaaggccaa
tcacctccca
actccaccgg
tgttgtttgc
ttcctaataa
gggtggggtyg
ggatgcggtg

ggcgcaggca

gtaagcggat
tcggggctgg
gtgtgaaata
caggctgcgce
ggcgaaaggg
acgacgttgt
agctgccact
cctegagacce
aagccctaca
ctggttcaca
tcatacccaa
gggcgacggt
aactgtaaag
catggccatc
ccacgagttc
caagctgaag
gttcatgtac
gctgteccttce
ggtgaccgtg
gcgcggceacce
ggcctcecctcece
gctgaagcectg
gaagcccgtg
caacgaggac
cggcatggac
cccteececeg
aatgaggaaa
gggcaggaca
ggctctatgg

tggaagtttyg

gccgggagea

cttaactatg

ccgcacagat

aactgttggg

ggatgtgctg

aaaacgacgg

cgcaactact

ccgggtcecgag

cgcgctacce

agatgctagc

tgtttgctca

gtataaagtt

cggtagtaag

atcaaggagt

gagatcgagg

gtgaccaagg

ggctccaagg

cccgagggct

acccaggact

aacttcccct

gagcggatgt

aaggacggcg

cagctgcccg

tacaccatcg

gagctgtaca

tgccttectt

ttgcatcgca

gcaaggggga

atccgaccct

tcggtgacga

34209

gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
gaagataatt
gctegtgegce
ctgctttcaa
gttcaatgcc
actttaggat
ggtctgettt
ctgcagtggt
tcatgcgett
gcgagggcga
gtggcccect
cctacgtgaa
tcaagtggga
ccteectgea
ccgacggccce
accccgagga
gccactacga
gcgcctacaa
tggaacagta
agtaactgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gttggtgggt

aacatacgac

-151-

tcagggcgcg

gcagattgta

aaaataccgc

ggtgcgggcec

aagttgggta

cctcecgagta

tcaacgctca

ggatacatcg

cgcgtcaacc

gcgatgegec

gactaacctg

caagccctgce

cgacatggtg

caaggtgcac

gggcegeccce

gcecettegece

gcaccccgec

gcgegtgatg

ggacggcgag

cgtaatgcag

cggcgceectg

cgctgaggte

cgtcaacatc

cgaacgcgcc

ccttctagtt

ggtgccactc

aggtgtcatt

gacaatagca

gcggttggac

accatccgceg

tcagcgggtyg

ctgagagtgce

atcaggcgcce

tcttegetat

acgccagggt

ccccagagga

agataaatcc

agtattctag

tgcacattga

catcggccga

tttctgggag

cactgcgcta

agcaagggcyg

atggagggct

tacgagggca

tgggacatcc

gacatccceg

aacttcgagg

ttcatctaca

aagaagacca

aagggcgaga

aagaccacct

aagttggaca

gagggccgcec

gccagccatc

ccactgtcct

ctattctggg

ggcatgctgg

tcagaatctt

cagaagcaaa

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



gaatttagag

acaggaggag

tacacacacg

gtatgcctgce

catttgtgta

acatagaaat

ctgtttcectg

ataaagtgta

tcactgceccg

cgcgegggga

ctgcgctegg

ttatccacag

gccaggaacc

gagcatcaca

taccaggcgt

accggatacc

tgtaggtatc

cccegttecage

agacacgact

gtaggcggtg

gtatttggta

tgatcecggca

acgcgcagaa

cagtggaacg

acctagatcc

acttggtctg

tttcgttcat

ttaccatctyg

ttatcagcaa

acccacgtac

tctaacagcc

gggggtgcgt

ttggctctaa

ttaaggtcaa

taccagcgac

tgtgaaattg

aagcctgggg

ctttcecagtce

gaggcggttt

tcgtteggcet

aatcagggga

gtaaaaaggc

aaaatcgacg

ttccceetgg

tgtccgectt

tcagttcggt

ccgaccgcetg

tatcgccact

ctacagagtt

tctgegetcect

aacaaaccac

aaaaaggatc

aaaactcacg

ttttaaatta

acagttacca

ccatagttgc

gcceccagtge

taaaccagcc

cctcaagtge

ccgaagttge

cgaacggcat

ttggactcgg

aactgtcctc

ttgagtacgt

ttatccgcetce

tgcctaatga

gggaaacctg

gcgtattggg

gcggcgagceg

taacgcagga

cgegttgcectyg

ctcaagtcag

aagctceccte

tctecectteg

gtaggtcgtt

cgccttatcc

ggcagcagcc

cttgaagtgg

gctgaagcca

cgctggtagce

tcaagaagat

ttaagggatt

aaaatgaagt

atgcttaatc

ctgactcccc

tgcaatgata

agccggaagg

34209

tgcagagtcg
ccacctgcga
ccaggactgt
cacatgtgcc
tcggaatttt
tgcttaagcet
acaattccac
gtgagctaac
tcgtgccagce
cgctetteceg
gtatcagctc
aagaacatgt
gcgtttttcce
aggtggcgaa
gtgecgctctce
ggaagcgtgg
cgctccaage
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagace

gccgagegcea

-152-

tctctagaaa

agcgtcaaca

gacagtcagc

atgatagggt

tcgecgcecgcege

tggcgtaatc

acaacatacg

tcacattaat

tgcattaatyg

ctteccteget

actcaaaggc

gagcaaaagg

ataggctccg

acccgacagg

ctgttccgac

cgctttcecteca

tgggctgtgt

gtcttgagtc

ggattagcag

acggctacac

gaaaaagagt

ttgtttgcaa

tttctacggg

gattatcaaa

tctaaagtat

ctatctcagc

taactacgat

cacgctcacc

gaagtggtcc

accaatcgac

gcgatgacag

tcaaaactgt

tgatagttta

aaaatgtaaa

atggtcatag

agccggaagce

tgcgttgege

aatcggccaa

cactgactcg

ggtaatacgg

ccagcaaaag

ccceectgac

actataaaga

cctgeegett

tagctcacgc

gcacgaaccc

caacccggta

agcgaggtat

tagaaggaca

tggtagctct

gcagcagatt

gtctgacgct

aaggatctte

atatgagtaa

gatctgtcta

acgggagggc

ggctccagat

tgcaacttta

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



tccegectcea
aatagtttgc
ggtatggcectt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgetgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag
attattatca
<210>
<211>

<212>
<213>

22

ADN

<220>

<223>

<400> 22
caataaacgc

tattataacg

ggttcgggat

caaaatctct

tctgcttaca

tgctcgaggc

cgcgataatg

ccagagttgt

gtcagactaa

actcctgatg

ttagaagaat

5191

tccagtctat

gcaacgttgt

cattcagctc

aagcggttag

cactcatggt

tttctgtgac

gttgctettg

tgctcatcat

gatccagttc

ccagcgtttc

cgacacggaa

agggttattg

gggttcecgcg

tgacattaac

ggtatgtcta

ctcttgagtt

cctagggata

gatgttacat

taaacagtaa

cgcgattaaa

tcgggcaatc

ttctgaaaca

actggctgac

atgcatggtt

atcctgattc

taattgﬁtgc
tgccattgcet
cggttcccaa
ctcectteggt
tatggcagca
tggtgagtac
cccggegtea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgage
cacatttccc

ctataaaaat

Trinh ty nh8n tao

ccttecaagec

ttatgctatc

acagggtaat

tgcacaagat

tacaaggggt

ttccaacatg

aggtgcgaca

tggcaaaggt

ggaatttatg

actcaccact

aggtgaaaat

34209

cgggaagcta
acaggcatcg
cgatcaaggc
cctececgatceg
ctgcataatt
tcaaccaagt
atacgggata
tecttecggggc
actecgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

tatgatgaac
tctgggaaca
cgatttattc
aaaaatatat
gttatgagcc
gatgctgatt
atctatcgat
agcgttgcca
cctetteega
gcgatccccg

attgttgatg

-153-

gagtaagtag

tggtgtcacyg

gagttacatg

ttgtcagaag

ctcttactgt

cattctgaga

ataccgcgcec

gaaaactctc

ccaactgatc

ggcaaaatgc

tccttttteca

ttgaatgtat

cacctgacgt

cgaggccctt

ggatgtttgg

tgcgaaaatt

aacaaagcca

catcatgaac

atattcaacg

tatatgggta

tgtatgggaa

atgatgttac

ccatcaagca

ggaaaacagc

cgctggcagt

ttegeccagtt

ctegtegttt

atcccccatg

taagttggcc

catgccatcc

atagtgtatg

acatagcaga

aaggatctta

ttcagcatct

cgcaaaaaag

atattattga

ttagaaaaat

ctaagaaacc

tegtc

Trinh tu nucleotit cua vecto chuyén pU70-p455-71K71

tgtttgcggc

acaggcgtgt

cgttgtgtet

aataaaactg

ggaaacgtct

taaatgggcet

gcccgatgcg

agatgagatg

ttttatcegt

attccaggta

gttcctgcgce

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4435

60

120

180

240

300

360

420

480

540

600

660



cggttgcatt

gctcaggcgce

cgtaatggcet

ccggattcag

aaattaatag

gccatcctat

aaatatggta

tttttctaaa

tttgcggcta

aggcgtgtgg

caggcatgga

ttagagaccc

gaggagtcta

cacacggggg

gcctgettgg

tgtgtattaa

agaaattacc

ttcctgtgtg

agtgtaaagc

tgcccgettt

cggggagagg

gctcggtcgt

ccacagaatc

ggaaccgtaa

atcacaaaaa

aggcgtttcc

gatacctgtc

ggtatctcag

ttcagcccga

cgattcctgt
aatcacgaat
ggcctgttga
tcgtcactceca
gttgtattga
ggaactgcct
ttgataatcc
ataaacgcgg
ttataacgct
ttcgggatcc
agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa
ctctaattgg
ggtcaaaact
agcgacttga
aaattgttat
ctggggtgcee
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaagce
cgcctttete
ttcggtgtag

ccgctgegec

ttgtaattgt

gaataacggt

acaagtctgg

tggtgatttc

tgttggacga

cggtgagttt

tgatatgaat

tatgtctacc

cttgagtttt

gaccctgttyg

tgacgaaaca

aagtgctgca

agttgcccac

cggcatccag

actcggcaca

gtcctctegg

gtacgttget

ccgctcacaa

taatgagtga

aacctgtcgt

attgggegct

cgagcggtat

gcaggaaaga

ttgctggegt

agtcagaggt

tccctegtge

ccttecgggaa

gtcgttcgcet

ttatccggta

34209

ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctectteat
aaattgcagt
ttcaagccta
atgctatctc
gtgggtgcgg
tacgacacca
gagtecgtctc
ctgcgaagcg
gactgtgaca
tgtgccatga
aatttttcgce
taagcttggce
ttccacacaa
gctaactcac
gccagctgca
cttccgette
cagctcacte
acatgtgagc
ttttccatag
ggcgaaaccc
gctctectgt
gcgtggeget
ccaagctggg

actatcgtct

-154-

gcgatcgegt

cgagtgattt

ataagctttt

accttatttt

cagaccgata

tacagaaacg

ttcatttgat

tgatgaacgg

tgggaacatg

ttggactcag

teccgegeaga

tagaaaacca

tcaacagcga

gtcagctcaa

tagggttgat

gcgcgcaaaa

gtaatcatgg

catacgagcc

attaattgcg

ttaatgaatc

ctegetcact

aaaggcggta

aaaaggccag

gcteccgececce

gacaggacta

tccgaccctg

ttctcatagce

ctgtgtgcac

tgagtccaac

atttcgtctc

tgatgacgag

gccattctca

tgacgagggg

ccaggatctt

gctttttcaa

gctcgatgag

atgtttggtg

cgaaaattac

aatcttggcg

agcaaagaat

atcgacacag

tgacagtaca

aactgtgtat

agtttacatt

tgtaaaacat

tcatagctgt

ggaagcataa

ttgcgctcac

ggccaacgcg

gactcgcectgce

atacggttat

caaaaggcca

cctgacgagc

taaagatacc

ccgcettaceg

tcacgctgta

gaaccccccg

ccggtaagac

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa
cctcecatceccea
gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
ttatcatgac
tcggtgatga
tgtaagcgga
gtcggggctg
ggtgtgaaat

tcaggectgcg

gccactggca

agagttcttg

cgctectgcetg

aaccaccgcet

aggatctcaa

ctcacgttaa

aaattaaaaa

ttaccaatgc

agttgcctga

cagtgctgca

ccagccagcec

gtctattaat

cgttgttgec

cagctccggt

ggttagctcc

catggttatg

tgtgactggt

ctcttgcceg

catcattgga

cagttcgatg

cgtttctggg

acggaaatgt

ttattgtctc

tcegegeaca

attaacctat

cggtgaaaac

tgccgggagce

gcttaactat

accgcacaga

caactgttgg

gcagccactg
aagtggtggce
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctceecegteg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
tteggtccte
gcagcactgce
gagtactcaa
gcgtcaatac
aaacgttcett
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttcecececgaa
aaaaataggc
ctctgacaca
agacaagccc
gcggcatcag
tgcgtaagga

gaagggcgat

34209

gtaacaggat
ctaactacgg
ccttecggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcect
acatatttga
aagtgccacc
gtatcacgag
tgcagctccc
gtcagggcgce
agcagattgt
gaaaataccg

cggtgcgggce

-155-

tagcagagcg

ctacactaga

aagagttggt

ttgcaagcag

tacggggtct

atcaaaaagg

aagtatatat

ctcagcgatc

tacgatacgg

ctcaccggct

tggtcctgca

aagtagttcg

gtcacgctcg

tacatgatcc

cagaagtaag

tactgtcatg

ctgagaatag

cgcgccacat

actctcaagg

ctgatcttca

aaatgccgca

ttttcaatat

atgtatttag

tgacgtctaa

gccctttegt

ggagacggtc

gtcagcgggt

actgagagtg

catcaggcgc

ctcttegcecta

aggtatgtag

aggacagtat

agctcttgat

cagattacgc

gacgctcagt

atcttcacct

gagtaaactt

tgtctatttc

gagggcttac

ccagatttat

actttatccg

ccagttaata

tcgtttggta

cccatgttgt

ttggccgcag

ccatccgtaa

tgtatgcggc

agcagaactt

atcttaccgc

gcatctttta

aaaaagggaa

tattgaagca

aaaaataaac

gaaaccatta

ctcgegegtt

acagcttgtce

gttggcgggt

caccatatgce

cattcgccat

ttacgccagc

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



tggcgaaagg
cacgacgttg
aagctgccac
tcectcgagac
caagccctac
tctggttcac
gtcataccca
tgggcgacgg
caactgtaaa
tatacgctcc
tcccatcatt
cataatatct
accgcgcatg
ctcccactga
atcagtctca
cagcagtttc
ataggatccg
<210> 23

<211>

<212>
<213>

ADN

<220>

<223>

<400> 23
caataaacgc

tattataacg

ggttcgggat

caaaatctct

tctgcttaca

tgctcgaggc

cgcgataatg

6892

gggatgtgcect
taaaacgacg
tcgcaactac
ccecgggtcga
acgcgctacc
aagatgctag
atgtttgctc
tgtataaagt
gcggtagtaa
gagctgtttt
gcccacaagc
accgecegttt
tggatgtgta
ggcactaccg
tgcgccecatta
atccgeectgg

atccatgggc

ggtatgtcta
ctcttgagtt
cctagggata
gatgttacat
taaacagtaa
cgcgattaaa

tecgggcaatc

gcaaggcgat

gccagtgaat

tgaagataat

ggctcgtgeg

cctgetttceca

cgttcaatgc

aactttagga

tggtctgctt

gctgcagtgg

tcagcatgct

ttatgccact

acgcagcaga

ttttaatgag

gcttagcagc

gcgctagget

ttacgggttt

ggccgcggta

Trinh ty nhan tao

ccttcaagcce
ttatgctatc
acagggtaat
tgcacaagat
tacaaggggt
ttccaacatg

aggtgcgaca

34209

taagttgggt
tccteccgagt
ttcaacgctc
cggatacatc
acgcgtcaac
cgcgatgege
tgactaacct
tcaagcecctyg
tcgactggtyg
agcacccaac
tattagecgtc
cgctatcetge
atcaacctcc
tgactaacac
agttagcgtg
gttaacacct

o}

tatgatgaac
tctgggaaca
cgatttattc
aaaaatatat
gttatgagcc
gatgctgatt

atctatcgat

-156-

aacgccaggg ttttcccagt

accccagagg agtatgtgaa

aagataaatc cggaggagtt

gagtattcta gactcgagcg

ctgcacattg acggggagtt

ccatcggeceg aggagctgcet

gtttctggga ggagacagcg

ccactgcget acagtgccac

gtagcatata ctaccttatt

gccgagcegag agtatataac

cgctctgeeg tttgcttagt

gacacaattg gatttgcgat

atgaagcgta actagggggc

agtataaaac gtgagaagaa

gaggaccgga gcgctaccgce

accggtgttt taccgctacc

Trinh tu nucleotit cuia plasmit chuyén pU70-p455-H3-71K71

ggatgtttgg tgtttgcggc

tgcgaaaatt acaggcgtgt

aacaaagcca cgttgtgtct

catcatgaac aataaaactg

atattcaacg ggaaacgtct

tatatgggta taaatgggct

tgtatgggaa gcccgatgcg

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5191

60

120

180

240

300

360

420



ccagagttgt

gtcagactaa

actcctgatg

ttagaagaat

cggttgcatt

gctcaggcgce

cgtaatggcet

ccggattcag

aaattaatag

gccatcctat

aaatatggta

tttttctaaa

tttgcggcta

aggcgtatgg

caggcatgga

ttagagaccc

gaggagtcta

cacacggggg

gcctgettgg

tgtgtattaa

agaaattacc

ttcctgtgtyg

agtgtaaagc

tgcccgettt

cggggagagyg

gctcggtegt

ccacagaatc

ggaaccgtaa

atcacaaaaa

aggcgtttecc

ttctgaaaca
actggctgac
atgcatggtt
atcctgattc
cgattcectgt
aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgcct
ttgataatcc
ataaacgcgg
ttataacgct
ttcgggatcc
agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa
ctctaattgg
ggtcaaaact
agcgacttga
aaattgttat
ctggggtgce
ccagtcggga
cggtttgegt
tcggctgecgg
aggggataac
aaaggccgceg
tcgacgctcea

ccctggaagce

tggcaaaggt

ggaatttatg

actcaccact

aggtgaaaat

ttgtaattgt

gaataacggt

acaagtctgg

tggtgatttc

tgttggacga

cggtgagttt

tgatatgaat

tatgtctacc

cttgagtttt

gaccctgttyg

tgacgaaaca

aagtgctgca

agttgcccac

cggcatccag

actcggcaca

gtcctcectegg

gtacgttgcect

ccgctcacaa

taatgagtga

aacctgtcgt

attgggcgct

cgagcggtat

gcaggaaaga

ttgctggegt

agtcagaggt

tceectegtge

34209

agcgttgcca
cctettecega
gcgatcceceg
attgttgatg
ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctectteat
aaattgcagt
ttcaagccta
atgctatctc
gtgggtgcgg
tacgacacca
gagtcgtctc
ctgcgaagcg
gactgtgaca
tgtgccatga
aatttttcgc
taagcttggc
ttccacacaa
gctaactcac
gccagctgca
cttecegette
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc

gctctecectgt

-157-

atgatgttac

ccatcaagca

ggaaaacagc

cgctggcagt

gcgatcgegt

cgagtgattt

ataagctttt

accttatttt

cagaccgata

tacagaaacg

ttcatttgat

tgatgaacgg

tgggaacatg

ttggactcag

tccgegcecaga

tagaaaacca

tcaacagcga

gtcagctcaa

tagggttgat

gcgcgcaaaa

gtaatcatgg

catacgagcc

attaattgcg

ttaatgaatc

ctcgctceact

aaaggcggta

aaaaggccag

gcteccgececce

gacaggacta

tccgaccctg

agatgagatg

ttttatcecgt

attccaggta

gttcctgcgce

atttcgtctc

tgatgacgag

gccattctca

tgacgagggg

ccaggatctt

gctttttcaa

gctcgatgag

atgtttggtg

cgaaaattac

aatcttggcyg

agcaaagaat

atcgacacag

tgacagtaca

aactgtgtat

agtttacatt

tgtaaaacat

tcatagctgt

ggaagcataa

ttgcgctcac

ggccaacgcg

gactcgctge

atacggttat

caaaaggcca

cctgacgage

taaagatacc

ccgcttaccg

480

540

600

660

720

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gatacctgtce
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa
ccteccatcca
gtttgcgcaa
tggcttecatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
ttatcatgac

tcggtgatga

cgcectttcete

ttcggtgtag

ccgcetgegcece

gccactggca

agagttcttg

cgctectgcetg

aaccaccgct

aggatctcaa

ctcacgttaa

aaattaaaaa

ttaccaatgc

agttgcctga

cagtgctgca

ccagccagcec

gtctattaat

cgttgttgcece

cagcteceggt

ggttagctcc

catggttatg

tgtgactggt

ctcttgececyg

catcattgga

cagttcgatg

cgtttctggg

acggaaatgt

ttattgtctc

tccgecgeaca

attaacctat

cggtgaaaac

ccttegggaa

gtcgtteget

ttatccggta

gcagccactg

aagtggtggc

aagccagtta

ggtagcggtg

gaagatcctt

gggattttgg

tgaagtttta

ttaatcagtg

ctceeegteg

atgataccgc

ggaagggccg

tgttgccggg

attgctacag

tcccaacgat

ttcggtcecte

gcagcactgce

gagtactcaa

gcgtcaatac

aaacgttctt

taacccactc

tgagcaaaaa

tgaatactca

atgagcggat

tttccececgaa

aaaaataggc

ctctgacaca

34209

gcgtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
gtatcacgag

tgcagctcce

-158-

ttctcatage

ctgtgtgcac

tgagtccaac

tagcagagcg

ctacactaga

aagagttggt

ttgcaagcag

tacggggtct

atcaaaaagg

aagtatatat

ctcagecgatc

tacgatacgg

ctcaccggcect

tggtcctgca

aagtagttcg

gtcacgctcg

tacatgatcc

cagaagtaag

tactgtcatg

ctgagaatag

cgcgecacat

actctcaagg

ctgatcttca

aaatgccgca

ttttcaatat

atgtatttag

tgacgtctaa

gcecetttegt

ggagacggtc

tcacgctgta

gaaccccceceg

ccggtaagac

aggtatgtag

aggacagtat

agctcttgat

cagattacgc

gacgctcagt

atcttcacct

gagtaaactt

tgtctatttc

gagggcttac

ccagatttat

actttatccg

ccagttaata

tcgtttggta

cccatgttgt

ttggccgcag

ccatccgtaa

tgtatgcggc

agcagaactt

atcttaccgc

gcatctttta

aaaaagggaa

tattgaagca

aaaaataaac

gaaaccatta

ctcgegegtt

acagcttgtc

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



tgtaagcgga
gtcggggctg
ggtgtgaaat
tcaggctgcyg
tggcgaaagg
cacgacgttg
aagctgccac
tcctegagac
caagccctac
tctggttcac
gtcataccca
tgggcgacgg
caactgtaaa
tatacgctcc
tceccatcatt
cataatatct
accgcgecatg
ctcccactga
atcagtctca
cagcagtttc
ataggatccg
gcctggtgtt
ggcaccacgc
tgaccaacgc
accgcattct
gcgatggcett
actgctaccc
ggaccctgga
ccagcgcectg

agagcggcaa

tgccgggagce

gcttaactat

accgcacaga

caactgttgg

gggatgtgct

taaaacgacg

tcgcaactac

ccegggtega

acgcgctacc

aagatgctag

atgtttgctc

tgtataaagt

gcggtagtaa

gagctgtttt

gcccacaagce

accgecegttt

tggatgtgta

ggcactaccg

tgcgccatta

atccgecectgg

atccatgggc

tgggcaggac

cgtgecgaac

caccgaactg

ggacggggcc

tcaaaacgaa

atacgacgtg

gttcaccaat

taaaagggga

tacttacccg

agacaagccc

gcggcatcag

tgcgtaagga

gaagggcgat

gcaaggcgat

gccagtgaat

tgaagataat

ggctcgtgcg

cctgcetttca

cgttcaatgce

aactttagga

tggtctgctt

gctgcagtgg

tcagcatgct

ttatgccact

acgcagcaga

ttttaatgag

gcttagcagce

gcgctaggcet

ttacgggttt

ggccgcatga

ctcecctggta

ggcacccttyg

gttcagaatt

aactgcacgc

aagtgggact

cccgaataca

gagaacttca

cccaataaca

atgttgaatg

34209

gtcagggcgc
agcagattgt
gaaaataccg
cggtgcgggce
taagttgggt
tccteecgagt
ttcaacgctc
cggatacatc
acgcgtcaac
cgcgatgegce
tgactaacct
tcaagccctg
tcgactggtg
agcacccaac
tattagegtc
cgctatcectge
atcaacctcc
tgactaacac
agttagcgtg
gttaacacct
agaccgtgat
aaggcaacaa
tgaaaactat
ttagcatggg
tgatcgattc
tgttcatcga
ccagcctgeg
attggaccgg
gcttectttag

tgaccatgcce

-159-

gtcagcgggt

actgagagtg

catcaggcgc

ctcttcgeta

aacgccaggg

accccagagg

aagataaatc

gagtattcta

ctgcacattg

ccatcggcecg

gtttctggga

ccactgecgcet

gtagcatata

gccgagegag

cgctctgeceg

gacacaattg

atgaagcgta

agtataaaac

gaggaccgga

accggtgttt

cgcecctgagt

cacggccacg

taccgacgat

caaaatttgc

attgctgggt

acgcagcaag

aagcctgatc

agtgacccaa

caagttgaat

caacagtgac

gttggcgggt

caccatatgc

cattcgccat

ttacgccagce

ttttcccagt

agtatgtgaa

cggaggagtt

gactcgagcg

acggggagtt

aggagctgct

ggagacagcg

acagtgccac

ctaccttatt

agtatataac

tttgcttagt

gatttgcgat

actagggggc

gtgagaagaa

gcgctaccgce

taccgctacc

tacatcttcet

ctgtgceccttg

cagatcgagg

aataacccgc

gatccccact

gcattcagca

gcgagctctg

aacggtggcect

tggctttaca

gactttgata

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



aactgtacat
tgcaggccag
acattggcag
ttgtcaagcc
gctacttcaa
cctgcaatag
acgtgaataa
tggccaccgg
cagggttcat
agaactctga
agatcaacgg
agaaagaatt
ccaagatcga
ccattgacct
gagagaacgc
gctgcatgga
ttaataaccg
tgtggatcag
tgtgggcctg
<210>
<211>

<212>
<213>

24
4977
ADN

<220>

<223>

<400> 24
cctgtgecett

ctggaaggtg

ctgagtaggt

tgggaagaca

agggtaatcg

atggggcgtyg
cgggaagata
ccgaccgtgg
gggagacatc
gatgcagacc
cgaatgcatc
gétcacctac
catgcgcaac
tgagaatggc
aggaatcggc
caagcttaac
cagcgaggtg
cctgtggagce
gaccgacagc
cgaagacatg
gagcatccga
cttccaaatc
ctttgccata

tcaaaagggc

ctagttgcca
ccactcccac
gtcattctat
atagcaggca

atttattcaa

caccatccca

atcgtgagca

gtgcgcggtc

ctgatcatca

ggcaaaagca

acccccaatg

ggcgegtgee

atccccgagce

tgggagggaa

caagctgcgg

cgcgtgattg

gagggccgca

tacaatgccg

gagatgaata

ggtaatgggt

aacggaacct

aaaagcgtgg

agctgcttcecc

aatattcgct

Trinh ty nh8n tao

gccatctgtt

tgtcctttce

tctggggggt

tgctggggat

caaagccacg

34209

gcacggaccyg
ccaagcgcag
tgagctcccg
actctaatgg
gtgtgatgag
gcagcatccce
ccaagtacat
gacagacacg
tggttaacgg
atctgaagtc
aaaagacgaa
tccaagacct
agctcctggt
aactcttcga
gttttaagat
acgaccacaa
aactgaagag
tgetgtgcege

gtaacatctg

gtttgccecct
taataaaatg
ggggtggggc
gcggtggget

ttgtgtctca

-160-

cgaacagata

ccagcagacc

catcagcata

caatcttatc

gagcgacgcc

caacgacaag

caagcagaac

gggcattttt

ctggtacggce

cacgcaagca

cgagaaattc

cgagcgctac

cgccttggaa

gaagacccgg

ctaccacaag

cgagtaccgc

tggctataag

cgtttggttg

catttgaggt

cceecgtgec

aggaaattgc

aggacagcaa

ctatggatcc

aaatctctga

aacctgtacg

atcattccca

tactggacca

gccccacgeg

cccatcgaca

cctttecaga

accctgaagc

ggcgcaatcg

ttecegeccatce

gccatcaacc

caccaaatag

gtggaggaca

aaccaacaca

aagcaactcc

tgcgacaata

gatgaggcag

gactggatac

ggtttcatca

ac

Trinh tu nucleotit cua vecto chuyén pU-1-3-p430-BGHKBGH

ttccttgacc

atcgcattgt

gggggaggat

tagggataac

tgttacattg

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6892

60

120

180

240

300



cacaagataa

caaggggtgt

ccaacatgga

gtgcgacaat

gcaaaggtag

aatttatgcc

tcaccactgc

gtgaaaatat

gtaattgtcc

ataacggttt

aagtctggaa

gtgatttctc

ttggacgagt

gtgagttttc

atatgaataa

ttetagttgce

tgccactccce

gtgtcattct

caatagcagg

aaagctgcgt

atgtgtaacg

tgattgecctc

ccctgtaacce

tacgtcaagc

cacaattcca

agtgagctaa

gtcgtgecag

gcgctettee

ggtatcagct

aaagaacatg

aaatatatca
tatgagccat
tgctgattta
ctatcgattg
cgttgccaat
tectteecgacce
gatccceggg
tgttgatgcg
ttttaacagc
ggttgatgcg
agaaatgcat
acttgataac
cggaatcgca
tccttcatta
attgcagttt
cagccatectg

actgtccttt

attctggggg
catgctgggyg
cttcacgccc
tccecaccggt
ggctgcacac
aacatcgatg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttecctege
cactcaaagg

tgagcaaaag

tcatgaacaa

attcaacggg

tatgggtata

tatgggaagc

gatgttacag

atcaagcatt

aaaacagcat

ctggcagtgt

gatcgegtat

agtgattttg

aagcttttge

cttatttttg

gaccgatacc

cagaaacggc

catttgatgc

ttgtttgcce

cctaataaaa

gtggggtggg

atgcggtggg

gaggcgctta

gtgacgcacyg

atcgcctagg

ggggcctget

catggtcata

gagccggaag

ttgcgttgeg

gaatcggcca

tcactgactc

cggtaatacg

gccagcaaaa

34209

taaaactgtc
aaacgtcttg
aatgggctcg
ccgatgcecgcec
atgagatggt
ttatccgtac
tccaggtatt
tcectgegecyg
ttegtctecge
atgacgagcg
cattctcacc
acgaggggaa
aggatcttgc
tttttcaaaa
tcgatgagtt
ctcececeegtyg
tgaggaaatt
gcaggacagc
ctctatggat
ttgcccactg
tactacggtt
tttcegeegt
gctecttege
gctgtttect
cataaagtgt
ctcactgcce
acgcgcgggg
gctgegetceg
gttatccaca

ggccaggaac

-161-

tgcttacata

ctcgaggcecg

cgataatgtc

agagttgttt

cagactaaac

tcctgatgat

agaagaatat

gttgcattcg

tcaggcgcaa

taatggctgg

ggattcagtc

attaataggt

catcctatgg

atatggtatt

tttctaacca

ccttecttga

gcatcgcatt

aagggggagyg

ccgaccctece

ggtacggggc

gttctaaata

gcctggtgte

taccttagga

gtgtgaaatt

aaagcctggg

gctttccagt

agaggcggtt

gtegttegge

gaatcagggg

cgtaaaaagg

aacagtaata

cgattaaatt

gggcaatcag

ctgaaacatg

tggctgacgg

gcatggttac

cctgattcag

attcctgttt

tcacgaatga

cctgttgaac

gtcactcatg

tgtattgatg

aactgccteg

gataatcctg

tggctgtgcce

ccctggaagg

gtctgagtag

attgggaaga

ccggggctaa

gcgecttttat

gctgtccceg

gagggcccac

ccgttatagt

gttatccgct

gtgcctaatg

cgggaaacct

tgcgtattgg

tgcggcgagce

ataacgcagg

ccgegttget

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ggcgtttttce

gaggtggcga

cgtgegetet

gggaagcgtg

tegctccaag

cggtaactat

cactggtaac

gtggcctaac

agttaccttc

cggtggtttt

tcectttgatce

tttggtcatg

ttttaaatca

cagtgaggca

cgtcgtgtag

accgcgagac

ggccgagegce

ccgggaagcet

tacaggcatc

acgatcaagg

tcectecgatce

actgcataat

ctcaaccaag

aatacgggat

ttcttecgggg

cactcgtgca

aaaaacagga

actcatactc

cggatacata

cataggctcc

aacccgacag

cctgttecga

gcgcetttcete

ctgggctgtg

cgtcttgagt

aggattagca

tacggctaca

ggaaaaagag

tttgtttgca

ttttctacgg

agattatcaa

atctaaagta

cctatctcecag

ataactacga

ccacgctcac

agaagtggtc

agagtaagta

gtggtgtcac

cgagttacat

gttgtcagaa

tctecttactg

tcattctgag

aataccgcgc

cgaaaactct

cccaactgat

aggcaaaatg

ttcettttte

tttgaatgta

gccceccectga

gactataaag

ccetgecgcet

atagctcacg

tgcacgaacc

ccaacccggt

gagcgaggta

ctagaaggac

ttggtagctc

agcagcagat

ggtctgacgc

aaaggatctt

tatatgagta

cgatctgtet

tacgggaggy

cggctccaga

ctgcaacttt

gttcgccagt

gctcegtegtt

gatcccccat

gtaagttggc

tcatgcecatc

aatagtgtat

cacatagcag

caaggatctt

cttcagcatc

ccgcaaaaaa

aatattattg

tttagaaaaa

34209

cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccececgttecag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggc
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atcecgectcece
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggegaccg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat

taaacaaata

-162-

aaaaatcgac

tttcececectyg

ctgtcegect

ctcagttcgg

cccgaccgcet

ttatcgccac

gctacagagt

atctgcgcetc

aaacaaacca

aaaaaaggat

gaaaactcac

cttttaaatt

gacagttacc

tccatagttg

ggccccagtg

ataaaccagc

atccagtcta

cgcaacgttg

tcattcagct

aaagcggtta

tcactcatgg

ttttctgtga

agttgctctt

gtgctcatca

agatccagtt

accagcgttt

gcgacacgga

cagggttatt

ggggttccge

gctcaagtca

gaagctccct

ttcteceectte

tgtaggtecgt

gcgcecttatce

tggcagcagc

tcttgaagtg

tgctgaagcc

ccgetggtag

ctcaagaaga

gttaagggat

aaaaatgaag

aatgcttaat

cctgactccce

ctgcaatgat

cagccggaag

ttaattgttyg

ttgccattgce

ccggttcccea

gctccttcgg

ttatggcagc

ctggtgagta

gccacggegte

ttggaaaacg

cgatgtaacc

ctgggtgagc

aatgttgaat

gtctcatgag

gcacatttcc

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



ccgaaaagtg
taggcgtatc
acacatgcag
agcccgtcag
atcagagcag
aaggagaaaa
gcgatcggtg
gcgattaagt
tgaattcgac
tttggctctyg
tttccatctce
tcctetgtet
caagagtatg
aaccctgagg
gccagcctag
attgacgggg
gcagaagagt
ggtggagacg
gctgtagtge
<210>
<211>

<212>
<213>

25

ADN
<220>
<223>

<400> 25
cctgtgcecett

ctggaaggtg

ctgagtaggt

tgggaagaca

agggtaatcg

cacaagataa

6678

ccacctgacg

acgaggccect

ctccecggaga

ggcgcgtceag

attgtactga

taccgcatca

cgggcectcett

tgggtaacgc

gtaactataa

ggtatttagc

ctctccaact

ccatctccaa

taaaaagctg

agtttccacg

agcgtaagcc

aatttttgat

tgttgtccta

gcgtgggcga

caccacctgt

ctagttgcca

ccactcccac

gtcattctat

atagcaggca

atttattcaa

aaatatatca

tctaagaaac

ttegtctege

cggtcacagc

cgggtgttgg

gagtgcacca

ggcgccattc

cgctattacg

cagggtttte

cggtcctaag

ttccctecca

cgcegecatg

ctagtgtcga

tcattctcaa

ggaaccagag

acatacgcgc

ccataaaatg

cccaatgttt

tactgtataa

aaagctgtga

Trinh tyu nhdn tao

gccatctgtt

tgtcctttcce

tctggggggt

tgctggggat

caaagccacg

tcatgaacaa

34209

cattattatc
gcgtttcecggt
ttgtctgtaa
cgggtgtcgg
tatgcggtgt
gccattcagg
ccagctggeg
ccagtcacga
gtagcgaatt
cttcteattc
agacccgagg
cctectatttg
ctactgagaa
tctaggctceg
tatccttget
ctagcgttca
atgaatctgt
agttgtacta

taagctgcag

gtttgcecect
taataaaatg
gg9ggtggggc
gcggtgggct
ttgtgtctca

taaaactgtc

-163-

atgacattaa

gatgacggtg

gcggatgccg

ggctggctta

gaaataccgc

ctgcgcaact

aaagggggat

cgttgtaaaa

tttccattgg

cactttctcc

gagtttcgcg

aggacccgec

taatatcaaa

tgcgecggata

tccagcgegt

atgctgegat

aggatgacta

cttaccagcc

ttgcggccegce

ccececcgtgece

aggaaattgc

aggacagcaa

ctatggatcc

aaatctctga

tgcttacata

cctataaaaa

aaaacctctg

ggagcagaca

actatgcggc

acagatgcgt

gttgggaagg

gtgctgcaag

cgacggccag

gccectecect

acctgcacct

gggccgcgcece

gagtacccca

gctaaagata

catcgaatac

gaacctacac

gcgecccatcce

acagatttgg

cagtcagtgt

cgggtac

Trinh tu nucleotit cua plasmit chuyén pUl-3-p430-Hlav-BGHKBGH

ttcecttgacc

atcgcattgt

gggggaggat

tagggataac

tgttacattg

aacagtaata

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4977

60

120

180

240

300

360



caaggggtgt
ccaacatgga
gtgcgacaat
gcaaaggtag
aatttatgcc
tcaccactgce
gtgaaaatat
gtaattgtcc
ataacggttt
aagtctggaa
gtgatttctc
ttggacgagt
gtgagttttc
atatgaataa
ttctagttgce
tgccactccece
gtgtcattct
caatagcagg
aaagctgcgt
atgtgtaacg
tgattgcctc
ccctgtaace
tacgtcaagc
cacaattcca
agtgagctaa
gtecgtgcecag
gcgctettee
ggtatcagct

aaagaacatg

tatgagccat
tgctgattta
ctatcgattg
cgttgccaat
tcttecgacce
gatccccggg
tgttgatgcg
ttttaacagc
ggttgatgcg
agaaatgcat
acttgataac
cggaatcgca
tccttcatta
attgcagttt
cagccatctg
actgtccttt
attctggggg

catgctgggg

cttcacgcce
tcccaccggt
ggctgcacac
aacatcgatg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttectege
cactcaaagg

tgagcaaaag

attcaacggg
tatgggtata
tatgggaagc
gatgttacag
atcaagcatt
aaaacagcat
ctggcagtgt
gatcgcgtat
agtgattttg
aagcttttgce
cttatttttg
gaccgatacc
cagaaacggc
catttgatgc
ttgtttgeccc
cctaataaaa
gtggggtggg
atgcggtggg
gaggcgctta
gtgacgcacg
atcgecctagg
ggggcctgcet
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg

gccagcaaaa

34209

aaacgtcttg
aatgggctcg
ccgatgegcec
atgagatggt
ttatccgtac
tccaggtatt
tcctgecgecg
ttcgtctcecge
atgacgagcg
cattctcacc
acgaggggaa
aggatcttgc
tttttcaaaa
tcgatgagtt
ctcecceegtg
tgaggaaatt
gcaggacagc
ctctatggat
ttgcccactg
tactacggtt
tttecegeegt
gcteccttege
gctgtttect
cataaagtgt
ctcactgccce
acgcgcgggg
gctgegeteg
gttatccaca

ggccaggaac

-164-

ctcgaggccg

cgataatgtc

agagttgttt

cagactaaac

tcctgatgat

agaagaatat

gttgcattcg

tcaggcgcaa

taatggctgg

ggattcagtc

attaataggt

catcctatgg

atatggtatt

tttctaacca

ccttecttga

gcatcgcatt

aagggggagg

ccgaccctcec

ggtacggggce

gttctaaata

gcctggtgte

taccttagga

gtgtgaaatt

aaagcctggg

gctttccagt

agaggcggtt

gtcgttcggce

gaatcagggg

cgtaaaaagg

cgattaaatt

gggcaatcag

ctgaaacatg

tggctgacgg

gcatggttac

cctgattcag

attcctgttt

tcacgaatga

cctgttgaac

gtcactcatg

tgtattgatg

aactgcctcg

gataatcctg

tggctgtgcc

ccctggaagg

gtctgagtag

attgggaaga

ccggggctaa

gcgcttttat

gctgtccccg

gagggcccac

ccgttatagt

gttatccgcet

gtgcctaatg

cgggaaacct

tgcgtattgg

tgcggcgagc

ataacgcagg

ccgegttget

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ggcgttttte
gaggtggcga
cgtgecgetcet
gggaagcgtg
tcgctcecaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatce
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcegce
ccgggaagcet
tacaggcatc
acgatcaagg
tcctececgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttecgggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg

cataggctcc

aacccgacag

cctgttecga

gcgctttcete

ctgggctgtyg

cgtcttgagt

aggattagca

tacggctaca

ggaaaaagag

tttgtttgca

ttttctacgg

agattatcaa

atctaaagta

cctatctcag

ataactacga

ccacgctcecac

agaagtggtc

agagtaagta

gtggtgtcac

cgagttacat

gttgtcagaa

tctecttactg

tcattctgag

aataccgcgc

cgaaaactct

cccaactgat

aggcaaaatg

ttcecttttte

tttgaatgta

ccacctgacg

gcccecectga

gactataaag

ccctgeecget

atagctcacg

tgcacgaacc

ccaaccecggt

gagcgaggta

ctagaaggac

ttggtagctc

agcagcagat

ggtctgacgc

aaaggatctt

tatatgagta

cgatctgtct

tacgggaggg

cggctccaga

ctgcaacttt

gttegccagt

gctegtegtt

gatcccccat

gtaagttggc

tcatgccatc

aatagtgtat

cacatagcag

caaggatctt

cttcagcatc

ccgcaaaaaa

aatattattg

tttagaaaaa

tctaagaaac

34209

cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegttcecag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgectece
taatagtttg
tggtatggcect
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgacceg
aactttaaaa
accgctgttyg
ttttactttc
gggaataagg
aagcatttat
taaacaaata

cattattatc

-165-

aaaaatcgac

tttccecectg

ctgtcegect

ctcagttcgg

ccegaceget

ttatcgccac

gctacagagt

atctgcgcetce

aaacaaacca

aaaaaaggat

gaaaactcac

cttttaaatt

gacagttacc

tccatagttyg

ggccccagtg

ataaaccagc

atccagtcta

cgcaacgttg

tcattcagcect

aaagcggtta

tcactcatgg

ttttctgtga

agttgctctt

gtgctcatca

agatccagtt

accagcgttt

gcgacacgga

cagggttatt

ggggttccge

atgacattaa

gctcaagtca

gaagctccct

ttctecectte

tgtaggtcgt

gcgecttatce

tggcagcagc

tcttgaagtg

tgctgaagcecc

ccgcetggtag

ctcaagaaga

gttaagggat

aaaaatgaag

aatgcttaat

cctgactccc

ctgcaatgat

cagccggaag

ttaattgttg

ttgccattgce

ccggttcceca

gctecttegg

ttatggcagc

ctggtgagta

gceeggegte

ttggaaaacg

cgatgtaacc

ctgggtgagc

aatgttgaat

gtctcatgag

gcacatttcc

cctataaaaa

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



taggcgtatc
acacatgcag
agcccgtcag
atcagagcag
aaggagaaaa
gcgatcggtg
gcgattaagt
tgaattcgac
tttggctctyg
tttccatcte
tcectetgtet
caagagtatg
aaccctgagg
gccagcctag
attgacgggg
gcagaagagt
ggtggagacg
gctgtagtgce
aaaattgttc
ttaccacgcce
gactcattcc
caaagccccg
gtgcgacctt
gaatggcgcc
tacagtcagc
cgatactacc
caacctgctg
aaacaacaaa

cgatcagcaa

acgaggcccet
ctceccggaga
ggcgcgtcag
attgtactga
taccgcatca
cgggcctett
tgggtaacgc
gtaactataa
ggtatttagc
ctctccaact
ccatctccaa
taaaaagctg
agtttccacg
agcgtaagcce
aatttttgat
tgttgtccta
gcgtgggcga
caccacctgt
gtgctgttct
aataattcca
gtgaacctct
ctgcaattgg
ctcctgacceg
tgctatcctg
agcttcgaaa
aagggcacta
tggatcgtga
ggcaaagagyg

accctgtacc

ttegtctecge

cggtcacage

cgggtgattgg

gagtgcacca

ggcgecatte

cgctattacg

cagggttttc

cggtcctaag

ttccctecca

cgccgceccatg

ctagtgtcga

tcattctcaa

ggaaccagag

acatacgcgc

ccataaaatg

cccaatgttt

tactgtataa

aaagctgtga

gcgccttcac

ccgacacggt

tggagaactc

ggaattgtaa

ccaacagttyg

gggagttcgc

gattcgagat

cagtgagttyg

agaagggtaa

tgttggttat

agaacaacca

34209

gcgtttcggt
ttgtctgtaa
cgggtgtcgg
tatgcggtgt
gccattcagg
ccagctggcg
ccagtcacga
gtagcgaatt
cttctecattce
agacccgagg
cctctatttg
ctactgagaa
tctaggctceg
tatccttget
ctagcgttca
atgaatctgt
agttgtacta
taagctgcag
tgctctgaag
ggataccatc
acacaatggt
cgtggccgga
gtcctacatce
tgactacgag
cttcccaaag
cagccacagc
cagctacccce
ctggggcgtyg

cacctacgtg

-166-

gatgacggtg

gcggatgccg

ggctggctta

gaaataccgc

ctgcgcaact

aaagggggat

cgttgtaaaa

tttccattgg

cactttctcc

gagtttcgcg

aggacccgcc

taatatcaaa

tgcgcggata

tccagcgegt

atgctgcgat

aggatgacta

cttaccagcc

ttgcggeegce

gcagacacca

ctggagaaga

aaattgtgca

tggatactgg

attgagacga

gagctgcgceg

gccactagcect

ggtgccaata

aagctgagca

catcatcccc

agcgtcggta

aaaacctctg

ggagcagaca

actatgcggc

acagatgcgt

gttgggaagg

gtgctgcaag

cgacggccag

gceccectecect

acctgcacct

gggccgcgcec

gagtacccca

gctaaagata

catcgaatac

gaacctacac

gcgcccatcece

acagatttgg

cagtcagtgt

cgatggaggc

tctgcgtggg

acgtgaccgt

gccttaacgg

ggaaccccga

gcaacagcaa

agcagttgtc

ggcccaacca

gcttctaccg

aatcttacac

caaccgactc

gctctaagta

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



ttaccagcgc
aatgaactac
caacttgatc
gatgagtgat
gaaaagcaat
tgttaaaagc
ccgeggactyg
cggctggtac
gagcacccaa
gaacatccag
tctgaacaag
gatactgctt
cgaaaaggtc
gttctatcac
cccgegctac
aagcgttggt
gttggtgagc
catctgcatc
<210>
<211>

<212>
<213>

26
566
PRT

<400> 26

Met Lys Ala Ile Leu

1

Ala Asp Thr Leu Cys

Val Asp Thr Val Leu

35

Leu Leu Glu Asp Lys

50

ttcacccecceg

tactggaccc

gcceegtgge

gcccacgtge

ctgccecettte

actcagctcc

ttecggegcaa

ggctaccacc

atagcaatcg

ttcacaagcg

aaggttgacg

gagaacgagc

aagtcacagt

aagtgtgaca

tctgaggaga

gtccatcaga

ctgggcgcta

tgaggtac

Virut cGm A

5

20

aaatcgtcgc

tgctggatca

acgecgttcege

ataactgcac

agaatgtgca

gcatggccac

tcgecgggett

atcaaaatga

atggcatctc

tggggaagga

atgggttcct

gcaccctgga

tgcgaaacaa

acgagtgcat

gtaagctcaa

tcctggecat

taagcttttg

Val Val Leu Leu

Ile Gly Tyr His

Glu Lys Asn Val

40

His Asn Gly Lys

55

34209

acgaccgaag
aggcgacact
cctcaataaa
cacgaagtgc
cccecatcacce
cggactgcege
tatagagggc
gcaaggttcc
caacaaggtg
gttcaataac
cgatgtctgg
cttccacgac
tgcgaaggag
ggagagcgte
ccgcgaagag
ctacagcacc

gatgtgttct

Tyr Thr
10

Ala Asn
25

Thr val

Leu Cys

-167-

gtgagagggc

attaccttceg

ggatctaata

cagacccctce

atcggcgagt

aacatcccga

ggctggaccg

ggctacgccg

aacagcgtga

ctggaaaagc

acctataacg

ttcaacgtga

ataggcaacg

aagaacggca

attgacggcg

gtggctagct

aatgggagcc

Phe Ala

Asn Ser

30

His
45

Thr

Lys Leu

60

aggccgggag

aggctaccgg

gcggcataat

acggcgcact

gccccaagta

gcatccaatc

gcatgatcga

cagaccagaa

tcgaaaagat

gcatcgagaa

ccgagctcect

aaaacctgta

gctgcttcga

cttacaacta

tgaaactgga

ctctggttct

tgcagtgccg

Thr Ala Asn

15

Thr Asp Thr

Ser Val Asn

Arg Gly Val

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6678



Ala

65

Asn

Val

Ile

Glu

Ser

145

Phe

Lys

Leu

Tyr

Lys

225

Glu

Ile

Ala

val

Pro

Pro

Glu

Asp

Arg

130

Asn

Tyr

Leu

Trp

Gln

210

Lys

Gly

Thr

Met

His
290

Leu

Glu

Thr

Tyr

115

Phe

Lys

Lys

Ser

Gly

195

Asn

Phe

Arg

Phe

Glu

275

Asp

His

Cys

Ser

100

Glu

Glu

Gly

Asn

Lys

180

Ile

Ala

Lys

Met

Glu

260

Arg

Cys

Leu

Glu

85

Ser

Glu

Ile

Val

Leu

165

Ser

His

Asp

Pro

Asn

245

Lys

Asn

Gly

70

Ser

Ser

Leu

Phe

Thr

150

Ile

Tyr

His

Ala

Glu

230

Tyr

Thr

Ala

Thr

Lys

Leu

Asp

Arg

Pro

135

Ala

Trp

Ile

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Thr
295

Cys

sSer

Asn

Glu

120

Lys

Ala

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

34209

Asn

Thr

Gly

105

Gln

Thr

Cys

val

Asp

185

Thr

Phe

Ile

Thr

Leu

265

Gly

Gln

-168-

Ile

Ala

90

Thr

Leu

Ser

Pro

Lys

170

Lys

Ser

val

Arg

Leu

250

Val

Ile

Thr

Ala

75

Ser

Cys

Ser

Ser

His

155

Lys

Gly

Ala

Gly

Pro

235

val

Val

Ile

Pro

Gly

Ser

Tyr

Ser

Trp

140

Ala

Gly

Lys

Asp

Thr

220

Lys

Glu

Pro

Ile

Lys
300

Trp

Trp

Pro

val

125

Pro

Gly

Asn

Glu

Gln

205

sSer

Val

Pro

Arg

Ser

285

Gly

Ile

Ser

Gly

110

Ser

Asn

Ala

Ser

vVal

190

Gln

Arg

Arg

Gly

Tyr

270

Asp

Ala

Leu

Tyr

95

Asp

Ser

His

Lys

Tyr

175

Leu

Ser

Tyr

Asp

Asp

255

Ala

Thr

Ile

Gly

80

Ile

Phe

Phe

Asp

Ser

160

Pro

Val

Leu

Ser

Gln

240

Lys

Phe

Pro

Asn



Thr

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Glu

ASp

Arg

450

Val

Phe

Asn

Arg

Ile

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Arg

Glu

Gly

Glu

515

Leu

Pro

val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Glu

Ala

Phe

Lys

325

Ile

Gly

Glu

Ile

Thr

405

Ile

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Glu

Tyr

Tyr

Leu

470

His

Asp

Asp

Tyr

Asn

Thr

Ser

Thr

Gly

375

Glu

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

Ile

Lys

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

34209

His Pro

Leu Arg
330

Gly Leu
345

Met Val

Gly Tyr

Thr Asn

Ala Val

410

Asn Lys
425

Glu Leu

Ser Asn

Asn Ala

Asp Asn

490

Lys Tyr
505

Lys Leu

vVal Ala

-169-

Ile

315

Leu

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Thr

Ser

Glu

Ser

Thr

Ala

Gly

Gly

Ala

380

val

Lys

vVal

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Thr

525

Leu

Gly

Gly

Ile

350

Tyr

Leu

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ala

510

Arg

val

Lys

Leu

335

Ala

Gly

Lys

val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Ile

Leu

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

His

Phe

Asn

Glu

Gly

480

val

Leu

Tyr

Ile



530

535

34209

540

Val Ser Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu

545

550

Gln Cys Arg Ile Cys Ile

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

<400>

27
566
PRT

565

Virut cGm A

27

Met Lys Thr

1

Gln

His

Gln

Gly

65

Thr

Asn

Cys

Ala

Gly

145

Asn

Asp

His

Ile

50

Lys

Leu

Glu

Tyr

Ser

130

Val

Ser

Leu

Ala

35

Glu

Ile

Ile

Lys

Pro

115

Ser

Thr

Phe

Val

Pro

20

Val

Val

Cys

Asp

Trp

100

Tyr

Gly

Gln

Phe

Ile

Gly

Pro

Thr

Asn

Ser

85

Asp

Asp

Thr

Asn

Ser

Ala

Lys

Asn

Asn

Asn

70

Leu

Leu

Val

Leu

Gly

150

Lys

Leu

Gly

Gly

Ala

55

Pro

Leu

Phe

Pro

Glu

135

Gly

Leu

Ser

Asn

Thr

40

Thr

His

Gly

Ile

Glu

120

Phe

Ser

Asn

Tyr

Asn

25

Leu

Glu

Arg

ASp

Glu

105

Tyr

Thr

Ser

Trp

-170-

Ile

10

Thr

val

Leu

Ile

Pro

90

Arg

Thr

Asn

Ala

Leu

555

Phe

Ala

Lys

Val

Leu

75

His

Ser

Ser

Glu

Cys

155

Tyr

Cys

Thr

Thr

Gln

60

Asp

Cys

Lys

Leu

Asn

140

Lys

Lys

Leu

Leu

Ile

45

Asn

Gly

Asp

Ala

Arg

125

Phe

Arg

Ser

vVal

Cys

30

Thr

Phe

Ala

Gly

Phe

110

Ser

Asn

Gly

Gly

Phe

15

Leu

Asp

Ser

Asn

Phe

95

Ser

Leu

Trp

Pro

Asn

560

Gly

Gly

Asp

Met

Cys

80

Gln

Asn

Ile

Thr

Asn

160

Thr



Tyr

Leu

Asn

Ser

225

Gly

Asp

Tyr

Pro

Pro

305

Cys

Arg

Gly

Phe

sSer
385

Pro

Tyr

Leu

210

Gln

Leu

Ile

Phe

Ile

290

Asn

Pro

Asn

Phe

Arg

370

Thr

Met

Ile

195

Tyr

Gln

Ser

Leu

Lys

275

Asp

Asp

Lys

Ile

Ile

355

His

Gln

Leu

180

Trp

Val

Thr

Ser

Ile

260

Met

Thr

Lys

Tyr

Pro

340

Glu

Gln

Ala

165

Asn

Gly

Gln

Ile

Arg

245

Ile

Gln

Cys

Pro

Ile

325

Glu

Asn

Asn

Ala

Val

val

Ala

Ile

230

Ile

Asn

Thr

Asn

Phe

310

Lys

Arg

Gly

Ser

Ile
390

Thr

His

Ser

215

Pro

Ser

Ser

Gly

Ser

295

Gln

Gln

Gln

Trp

Glu

375

Asn

Met

His

200

Gly

Asn

Ile

Asn

Lys

280

Glu

Asn

Asn

Thr

Glu

360

Gly

Gln

34209

Pro

185

Pro

Lys

Ile

Tyr

Gly

265

Ser

Cys

Val

Thr

Arg

345

Gly

Ile

Ile

-171-

170

Asn

Ser

Ile

Gly

Trp

250

Asn

Ser

Ile

Asn

Leu

330

Gly

Met

Gly

Asn

Ser

Thr

Ile

Ser

235

Thr

Leu

Val

Thr

Lys

315

Lys

Ile

Val

Gln

Gly
395

Asp

AsSp

vVal

220

Arg

Ile

Ile

Met

Pro

300

Ile

Leu

Phe

Asn

Ala

380

Lys

Asp

Arg

205

Ser

Pro

Val

Ala

Arg

285

Asn

Thr

Ala

Gly

Gly

365

Ala

Leu

Phe

190

Glu

Thr

Trp

Lys

Pro

270

Ser

Gly

Tyr

Thr

Ala

350

Trp

Asp

Asn

175

Asp

Gln

Lys

val

Pro

255

Arg

Asp

Ser

Gly

Gly

335

Ile

Tyxr

Leu

Arg

Lys

Ile

Arg

Arg

240

Gly

Gly

Ala

Ile

Ala

320

Met

Ala

Gly

Lys

Val
400



Ile

Glu

Lys

Asn

Glu

465

Gly

Ile

Asn

Asp

Ala

545

Arg

Glu

val

Ile

Gln

450

Lys

Cys

Arg

Asn

Trp

530

vVal

Cys

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

<400>

Lys

Glu

Asp

435

His

Thr

Phe

Asn

Arg

515

Ile

Trp

Asn

28
566
PRT

28

Thr

Gly

420

Leu

Thr

Arg

Lys

Gly

500

Phe

Leu

Leu

Ile

Asn

405

Arg

Trp

Ile

Lys

Ile

485

Thr

Gln

Trp

Gly

Cys
565

Virut ctGm A

Glu

Ile

Ser

Asp

Gln

470

Tyr

Tyr

Ile

Ile

Phe

550

Ile

Lys

Gln

Tyr

Leu

455

Leu

His

AsSp

Lys

Ser

535

Ile

Phe

Asp

Asn

440

Thr

Arg

Lys

His

Ser

520

Phe

Met

34209

His Gln
410

Leu Glu
425

Ala Glu

Asp Ser

Glu Asn

Cys Asp

490

Asn Glu

505

val Glu

Ala Ile

Trp Ala

Ile

Arg

Leu

Glu

Ala

475

Asn

Tyr

Leu

Ser

Cys
555

Glu

Tyr

Leu

Met

460

Glu

Ser

Arg

Lys

Cys

540

Gln

Lys

Val

vVal

445

Asn

Asp

Cys

Asp

Ser

525

Phe

Lys

Glu

Glu

430

Ala

Lys

Met

Met

Glu

510

Gly

Leu

Gly

Phe

415

Asp

Leu

Leu

Gly

Glu

495

Ala

Tyr

Leu

Asn

Ser

Thr

Glu

Phe

Asn

480

Ser

Val

Lys

Cys

Ile
560

Met Glu Ala Lys Leu Phe Val Leu Phe Cys Ala Phe Thr Ala Leu Lys

1

5

10

15

Ala Asp Thr Ile Cys Val Gly Tyr His Ala Asn Asn Ser Thr Asp Thr

20

25

-172-

30



Val

Leu

Ala

65

Asn

Ile

Ala

Glu

Thr

145

Phe

Lys

Ile

Tyr

Gln

225

Ala

Ile

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

Gln

210

Arg

Gly

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Arg

Ser

Gly

195

Asn

Phe

Arg

Phe

Ile

Asn

Gln

Cys

Ser

100

Glu

Glu

Gly

Asn

Lys

180

val

Asn

Thr

Met

Glu
260

Leu

Ser

Leu

Asp

85

Asn

Glu

Ile

Thr

Leu

165

ser

His

His

Pro

Asn

245

Ala

Glu

His

Gly

70

Leu

Ser

Leu

Phe

Thr

150

Leu

Tyr

His

Thr

Glu

230

Tyr

Thr

Lys

Asn

55

Asn

Leu

Lys

Arg

Pro

135

val

Trp

Thr

Pro

Tyr

215

Ile

Tyxr

Gly

Asn

40

Gly

Cys

Leu

Asn

Glu

120

Lys

Ser

Ile

Asn

Pro

200

vVal

Val

Trp

Asn

34209

vVal

Lys

Asn

Thr

Gly

105

Gln

Ala

Cys

Val

Asn

185

Thr

Ser

Ala

Thr

Leu
265

-173-

Thr

Leu

val

Ala

90

Ala

Leu

Thr

Ser

Lys

170

Lys

Asp

Val

Arg

Leu

250

Ile

Val

Cys

Ala

75

Asn

Cys

Ser

Ser

His

155

Lys

Gly

Ser

Gly

Pro

235

Leu

Ala

Thr

Ser

60

Gly

Ser

Tyr

Thr

Trp

140

Ser

Gly

Lys

Asp

Ser

220

Lys

Asp

Pro

His

45

Leu

Trp

Trp

Pro

val

125

Pro

Gly

Asn

Glu

Gln

205

Ser

Val

Gln

Trp

Ser

Asn

Ile

Ser

Gly

110

ser

Asn

Ala

Ser

Val

190

Gln

Lys

Arg

Gly

His
270

Val

Gly

Leu

Tyr

95

Glu

Ser

His

Asn

Tyr

175

Leu

Thr

Tyr

Gly

AsSp

255

Ala

Asn

Lys

Gly

80

Ile

Phe

Phe

Asp

Ser

160

Pro

Val

Leu

Tyr

Gln

240

Thr

Phe



Ala

Val

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Leu

His

290

Asn

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Asn

275

Asn

Leu

Tyr

Pro

Glu

355

Gln

Ile

Met

Lys

Val

435

Thr

Lys

Glu

Gly

Lys

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr
500

Gly

Thr

Phe

Lys

325

Ile

Gly

Glu

Ile

Ile

405

Ile

Thr

AsSp

Gln

Tyr

485

Tyr

Ser

Thr

Gln

310

sSer

Gln

Trp

Gln

Asp

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asn

Asn

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Arg

Lys

Tyr

Ser

280

Cys

Val

Gln

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

AsSp

Asn

Cys

Pro

34209

Gly

Gln

His

Leu

Gly

345

Met

Gly

Ser

Ser

Asn

425

Glu

Phe

Asn

Asp

Arg
505

-174-

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Met

Pro

Ile

315

Met

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

vVal

Lys

475

Glu

Ser

Met

His

300

Thr

Ala

Gly

Gly

Ala

380

Val

Lys

Val

Ile

Lys

460

Glu

Cys

Glu

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Asp

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser
510

Ala

Leu

Glu

Leu

335

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

His

Lys

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Asn

Phe

Asn

Glu

Gly

480

Val

Leu



Asn Arg Glu Glu Ile

515

Gln Ile Leu Ala Ile

530

Val Ser Leu Gly Ala

545

Gln Cys Arg Ile Cys

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

<400>

565

29

564

PRT

Virut ctm A

29

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ser

Glu

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg
130

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Leu

Cys

Leu

Asn

Leu

Glu

85

Asn

Glu

Ile

Asp

Tyr

Ile

550

Ile

Leu

Ile

Glu

His

Gly

70

Ser

Ala

Leu

Phe

Gly

Ser

535

Ser

Ile

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Pro
135

34209

val Lys Leu Glu

520

Thr

Phe

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Val Ala

Trp Met

Trp Cys
10

His Ala
25

Val Thr

Lys Leu

Ser Ile

Ser Lys

90

Gly Ile
105

Gln Leu

Glu Ser

-175-

Ser

Cys
555

Ala

Asn

val

Cys

Ala

75

Lys

Cys

Ser

Ser

Ser

Ser

540

Ser

Leu

Asn

Thr

Lys

60

Gly

sSer

Tyr

Ser

Trp
140

val

525

Leu

Asn

ser

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

vVal

Gly

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Lys

vVal

Leu

Ser

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

His

Leu

Leu
560

Asp

Thr

Asn

val

Gly

80

Ile

Phe

Phe

Ser



Ile

145

Arg

Ser

Gly

Lys

Phe

225

Arg

Phe

Ser

Glu

Leu

305

Tyr

Pro

Glu

Gln

Gly

Asn

Lys

Val

Glu

210

Thr

Ile

Glu

Arg

Cys

290

Pro

Val

Ser

Gly

Asn

Ala

Leu

Ser

His

195

Thr

Pro

Asn

Ala

Gly

275

Asp

Phe

Lys

Ile

Gly

355

Glu

Thr

Leu

Tyr

180

His

Ala

Glu

Tyr

Asn

260

Phe

Ala

Gln

Ser

Gln

340

Trp

Gln

Ala

Trp

165

Val

Pro

Tyr

Ile

Tyr

245

Gly

Glu

Lys

Asn

Thr

325

Thr

Thr

Gly

Ser

150

Leu

Asn

Ser

val

Ala

230

Trp

Asn

Ser

Cys

val

310

Lys

Arg

Gly

Ser

Cys

Thr

Asp

Asn

Ser

215

Lys

Thr

Leu

Gly

Gln

295

His

Leu

Gly

Met

Gly

Ser

Glu

Lys

Ile

200

Val

Arg

Leu

Ile

Ile

280

Thr

Pro

Lys

Leu

Ile

360

Tyr

34209

Lys

Lys

Glu

185

Glu

Met

Pro

Leu

Ala

265

Ile

Pro

Val

Met

Phe

345

Asp

Ala

-176-

Gln

Asn

170

Arg

Asp

Ser

Lys

Glu

250

Pro

Val

Gln

Thr

Ala

330

Gly

Gly

Ala

Gly

155

Gly

Glu

Gln

sSer

Ile

235

Pro

Trp

Ser

Gly

Ile

315

Thr

Ala

Trp

Asp

Arg

ser

vVal

Arg

Leu

220

Arg

Lys

Tyr

Asn

Ala

300

Gly

Gly

Ile

Tyr

Gln

Ser

Tyr

Leu

Ala

205

Tyr

Asn

Asp

Ala

Ala

285

Ile

Glu

Leu

Ala

Gly

365

Lys

Ser

Pro

Val

190

Ile

Asn

Gln

Thr

Phe

270

Ser

Asn

Cys

Arg

Gly

350

Tyr

Ser

Phe

Asn

175

Leu

Tyr

Arg

Glu

Ile

255

Ala

Met

Ser

Pro

Asn

335

Phe

His

Thr

Tyr

160

Leu

Trp

Arg

Arg

Gly

240

Ile

Leu

ASp

Ser

Lys

320

Ile

Ile

His

Gln



Asn

385

Met

Lys

Ile

Thr

Lys

465

Glu

Gly

Glu

Leu

Leu

545

Arg

370

Ala

Asn

Arg

Trp

Leu

450

Gly

Phe

Thr

Lys

Ala

530

Gly

Ile

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

<220>
<223>

Ile

Thr

Met

Thr

435

Asp

Gln

Tyr

Tyr

Ile

515

Ile

Ala

Cys

30
19
PRT
Trinh tu

Asn

Gln

Glu

420

Tyr

Phe

Leu

His

Asp

500

Asp

Tyr

Thr

Ile

Gly

Phe

405

Asn

Asn

His

Lys

Lys

485

Tyr

Gly

Ser

Ser

Ile

390

Thr

Leu

Ala

Asp

Asn

470

Cys

Pro

val

Thr

Phe
550

375

Thr

Ala

Asn

Glu

Ser

455

Asn

Asn

Arg

Glu

Val

535

Trp

nhan tao

GS linker

Asn

Val

Lys

Leu

440

Asn

Ala

Asn

Tyr

Leu

520

Ala

Met

34209

Lys

Gly

Lys

425

Leu

Val

Lys

Glu

Ser

505

Lys

Ser

Cys

-177-

vVal

Lys

410

Val

Val

Lys

Glu

Cys

490

Glu

Ser

Ser

Ser

Asn

395

Glu

Asp

Leu

Ser

Ile

475

Met

Glu

Met

Leu

Asn
555

380

Ser

Phe

Asp

Leu

Leu

460

Gly

Asp

Ser

Gly

val

540

Gly

Val

Asn

Gly

Glu

445

Tyr

Asn

Ser

Lys

Val

525

Leu

ser

Ile

Lys

Phe

430

Asn

Glu

Gly

Val

Leu

510

Tyr

Leu

Leu

Asp

Leu

415

Leu

Glu

Lys

Cys

Lys

495

Asn

Gln

val

Gln

Lys

400

Glu

Asp

Arg

Val

Phe

480

Asn

Arg

Ile

Ser

Cys
560



<400> 30

34209

His Met Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

1

Gly Gly Thr

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

31
947
ADN

<220>
<223>

5

Trinh tyu nhdn tao

10

Trinh tu ADN téng hop cua glycoprotein c bi cit

gdm céc vi tri giéi han dé& téch déng phu

<400> 31
gcggecegeat

atacgctgat
agtgcatggc
ccgacgecag
tcgaccggtt
agagccagct
tccagtggaa
agcacatctg
ccagagagat
ttatcctgaa
tcaagcagac
cccagagcaa
acgtgaccat
gttccggagg
acagcacagt
tgtgcagcaa
<210>
<211>

<212>
<213>

32
3060
ADN

<220>

gaaggcgatc

caactgcaag

cttctaccag

cgtggacgaa

catcagcgag

gtgtccactg

ggccctggcece

ccggtgectg

gagcatctac

tatcatgcgg

caaggactac

cctgecagcetg

tgagaaaacc

tggaggttcc

tgcgagcagce

cggetcectete

ctggttgtgc

aacatccaga

aacaagacca

caggaactga

tccagcgtga

caagtgcacg

cgcagcttta

gaatccatgc

tacgacggcc

tacatcgtgc

caggccctga

aagggcttcc

cccecagaccec

ggaggtggag

ctggtcctga

cagtgccgca

Trinh ty nhdn tao

tgctgtacac
gcacccagct
gcagccceegt
ttaagtctct
tcgagacaca
atatcttcac
ccectgggegt
agatgtgtac
accccgacag
ccggectggg
gacacatcca
tggaattcgt
tgaccaccct
gttccggagg
tcgtgagcect

tctgtatctg

-178-

ctttgccacc

gacaatcgag

cgtgatcaac

gaacctgaac

ggtgtactac

catcaacagc

gtgcaacacc

cagcaccaag

attcgagcac

cagagtgctg

gggcaagctg

ggacttcatc

gagcctgatt

tggcaccata

gggtgctata

aggtacc

15

(Ge)

gccaacgecg

cacctgagca

gagatcatct

tgcaacgtga

gagtatatca

gccagcaaca

aacccecccaca

accgaccacg

gacatgaaga

ctggaccaga

agccccaagt

ctgggcgcca

catatgggag

ctggccattt

tcattctgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

947



<223>

pPRacH-SE-70-455-SBVGc,

<400> 32
tctagactcg

attgacgggg

gccgaggage

gggaggagac

cgctacagtyg

tatactacct

cgagagtata

gccgtttget

attggatttg

cgtaactagg

aaacgtgaga

cggagcgcta

gttttaccgc

gctgctgtac

gagcacccag

cagcagcccc

gattaagtct

gatcgagaca

cgatatcttce

taccctgggce

gcagatgtgt

ccaccccgac

gcccggectg

gagacacatc

cctggaattce

cctgaccacc

aggttccgga

gatcgtgagc

agcgcaagcec
agtttctggt
tgctgtcata
agcgtgggcg
ccaccaactg
tatttatacg
taactcccat
tagtcataat
cgataccgcg
gggcctceccca
agaaatcagt
ccgecagecag
taccatagga
acctttgcca
ctgacaatcg
gtcgtgatca
ctgaacctga
caggtgtact
accatcaaca
gtgtgcaaca
accagcacca
agattcgagc
ggcagagtgc
cagggcaagc
gtggacttca
ctgagcectga
ggtggcacca

ctgggtgcta

ctacacgcgc
tcacaagatyg
cccaatgttt
acggtgtata
taaagcggta
ctccgagcetg
cattgcccac
atctaccgcecc
catgtggatg
ctgaggcact
ctcatgcgcc
tttcatcegce
tccgatccat
ccgeccaacgce
agcacctgag
acgagatcat
actgcaacgt
acgagtatat
gcgccagcaa
ccaaccccca
agaccgacca
acgacatgaa
tgctggacca
tgagccccaa
tcetgggegce
ttcatatggg
tactggccat

tatcattctg

34209

tacccctget
ctagcgttca
gctcaacttt
aagttggtct
gtaagctgca
tttttcagca
aagcttatgc
gtttacgcag
tgtattttaa
accggcttag
attagcgcta
ctggttacgg
gggcggccgc
cgatacgctg
caagtgcatg
ctcecgacgcece
gatcgaccgg
caagagccag
catccagtgg
caagcacatc
cgccagagag
gattatcctg
gatcaagcag
gtcccagagce
caacgtgacc
aggttccgga
ttacagcaca

gatgtgcagc
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ttcaacgcgt

atgccgcgat

aggatgacta

gctttcaagc

gtggtcgact

tgctagcacc

cacttattag

cagacgctat

tgagatcaac

cagctgacta

ggctagttag

gtttgttaac

atgaaggcga

atcaactgca

gccttctacce

agcgtggacg

ttcatcagcg

ctgtgtccac

aaggccctgg

tgeceggtgec

atgagcatct

aatatcatgc

accaaggact

aacctgcagc

attgagaaaa

ggtggaggtt

gttgcgagca

aacggctctc

Manh ADN duoc s dung dé tadi td hop RED dé tao ra

caacctgcac

gcgcccateg

acctgtttct

cctgeccactg

ggtggtagca

caacgccgag

cgtececgetcet

ctgcgacaca

ctccatgaag

acacagtata

cgtggaggac

acctaccggt

tcctggttgt

agaacatcca

agaacaagac

aacaggaact

agtccagegt

tgcaagtgca

cccgcagcett

tggaatccat

actacgacgg

ggtacatcgt

accaggccct

tgaagggctt

cccceccagac

ccggaggtgg

gcctggtcect

tccagtgeceg

60

120

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



catctgtatc

atgtttggtg

cgaaaattac

caaagccacg

tcatgaacaa

attcaacggg

tatgggtata

tatgggaagc

gatgttacag

atcaagcatt

aaaacagcat

ctggcagtgt

gatcgegtat

agtgattttg

aagcttttgce

cttatttttg

gaccgatacc

cagaaacggc

catttgatgc

atgaacggat

ggaacatgcg

ggactcagaa

cgcgcagaag

<210>

<211>

<212>
<213>

33
17
ADN

<220>

<223>

<400> 33
cgtgcgcecgga

tgaggtacca

tttgcggcta

aggcgtgtgg

ttgtgtctca

taaaactgtc

aaacgtcttg

aatgggctcg

ccgatgcgcece

atgagatggt

ttatccgtac

tccaggtatt

tcectgegeeg

ttegtcectege

atgacgagcg

cattctcacc

acgaggggaa

aggatcttgc

tttttcaaaa

tcgatgagtt

gtttggtgtt

aaaattacag

tecttggcgca

caaagaattt

doan mdi

tacatcg

ataaacgcgg

ttataacgct

ttcgggatcc

aaatctctga

tgcttacata

ctcgaggcceg

cgataatgtc

agagttgttt

cagactaaac

tcectgatgat

agaagaatat

gttgcattcg

tcaggcgcaa

taatggctgg

ggattcagtc

attaataggt

catcctatgg

atatggtatt

tttctaaaat

tgcggctatt

gcgtgtggtt

ggcatggaag

agagacccac

Trinh ty nhin tao

34209

tatgtctacc
cttgagtttt
tagggataac
tgttacattg
aacagtaata
cgattaaatt
gggcaatcag
ctgaaacatg
tggctgacgg
gcatggttac
cctgattcag
attcctgttt
tcacgaatga
cctgttgaac
gtcactcatg
tgtattgatg
aactgcctcg
gataatcctg
aaacgcggta
ataacgctct
cgggatccga
tttgtcggtg

gtaccctcaa
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ttcaagccta

atgctatctc

agggtaatcg

cacaagataa

caaggggtgt

ccaacatgga

gtgcgacaat

gcaaaggtag

aatttatgcc

tcaccactgce

gtgaaaatat

gtaattgtcc

ataacggttt

aagtctggaa

gtgatttctc

ttggacgagt

gtgagttttc

atatgaataa

tgtctacctt

tgagttttat

cccectgttggt

acgaaacata

gtgctgcaga

tgatgaacgg

tgggaacatg

atttattcaa

aaatatatca

tatgagccat

tgctgattta

ctatcgattg

cgttgccaat

tcttcecgacc

gatccceggg

tgttgatgcg

ttttaacagc

ggttgatgcg

agaaatgcat

acttgataac

cggaatcgca

tcecttcatta

attgcagttt

caagcctatg

gctatctcectg

gggtgcggtt

cgacaccatc

gtcgtctaga

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

17



34209

<210> 34

<211> 16

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> doan mdi

<400> 34
cgcttcecgecag gtgggce

<210> 35

<211> 19

<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> doan mdi

<400> 35
gactggtggt agcatatac

<210> 36

<211> 19

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan mdi

<400> 36
gatcaacgag atcatctcc

<210> 37

<211> 17

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> doan mdi

<400> 37
ctggagagag ccgttgc
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16

19

19

17





