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(54) TRINH TU' KHOI DAU, CAT-XET BIEU HIEN VA VECTO THICH HOP BE
BIEN HIEN GEN QUAN TAM, CHE PHAM SINH MIEN DICH, VACXIN, HOAC
DUOC PHAM CHUA CHUNG, VA KIT CHUA CHE PHAM SINH MIEN DICH
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(57) Sang ché dé cap dén Iinh vuc (vecto) vacxin, va dac biét la dé cap dén trinh tu khoi

dau, cat-xet biéu hién va vecto, ma thich hop dé biéu hién gen quan tam, dac biét 1a trinh tu

mé hoa khang nguyén. Cac vecto virut theo sang ché 1a hitu dung dé san xuat ché pham
sinh mién dich hodc vacxin. Sang ché ciing dé cip dén ché pham sinh mién dich, vacxin,
hoac duoc phém chira trinh tu khéi dau va/hodc cat-xet biéu hién va/hodc vecto di néu.

Sang ché ciing dé cap dén kit chira ché phdm sinh mién dich hodc vacxin nay.
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Linh vire k§ thuat dwoc dé ciap

Sang ché dé cap dén linh vuc vacxin (vecto), va dac biét la dé cap dén trinh tu
khéi diu méi, cat-xet biéu hién va vecto, ma thich hop dé biéu hién gen quan tam, dac
biét 1a trinh tu ma hda khang nguyén. Céc vecto virut theo sang ché 12 hitu dung dé san

xuit ché phdm sinh mién dich hodc vacxin.
Tinh trang k¥ thuit ciia sang ché

Téac nhan giy bénh cho ngwa Equid Alphaherpesvirus 1 (virut gy sy thai &
ngua, EHV-1) thudc chi Varicellovirus trong phan ho Alphaherpesvirinae thudc ho
Herpesviridae trong by Herpesvirales. N6 1a virut 16n, c6 vo véi hé gen ADN sgi kép
khoadng 150.000 cdp bazo. Cac thanh vién quan trong khac ctia phin chi Varicellovirus
l1a Human Alphaherpesvirus 3 (virut Varicella Zoster), Suid Alphaherpesvirus 1 (virut
Pseudorabies), Bovine Alphaherpesvirus 1 (virut gay bénh viém phé quan truyén nhiém
- Infectious Bronchitis Virus), va Equid Alphaherpes Virus 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 1a dic hitu va tac dong dén ngua trén toan thé gidi. Trong khi EHV-

4 chii yéu gdy lay nhiém nhe cho duong hé hép trén, thi EHV-1 ¢6 thé gy lay nhiém
toan than vé6i phd bénh tir cac triéu chimg rbi loan ho hip dén siy thai va bénh nio tay
gdy tir vong tuy thudc vao chiing va tinh trang mién dich cta vét chi. Hai vacxin séng
duoc cai bién (MLV) duogc cip phép khang EHV-1 hién c6 sin & My va chau Au lan
luot 12 Rhinomuneo™ (Boehringer Ingelheim) va Prevaccinolo™ (MSD). Ca hai
vacxin nay déu chira chung EHV-1 RacH d3 dugc lam suy gidm ddc luc theo cach
truyén thdng, ma duoc cay chuyén 256 lan trong cac té bao biéu mé cua lon dé lam
gidm doc luc (Ma et al. 2013). Co ché lam giam doc luc da duoc nghién ctru & mie do
phan ti. Osterrieder et al. (1996) thé hién ring RacH thiéu hai ban sao hé gen cua orf67

va viéc khoéi phuc mdt ban sao 1a da dé khoi phuc doc luc. Ngoai ra, RacH mang doan
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x6a 1283 bp loai b trén 90% cua trinh ty mi hoa cta orfl ma ma héa protein virut (e
ché mién dich. Céc dot bién khac cling co6 thé tac dong dén viéc lam giam doc luc, nhung
da khong dugc nghién ctru chi tiét cho dén nay. T4t ca cac diéu nay khién cho RacH Ia
chung vacxin rat an toan vi sy phuc hdi doc luc bang cach cy chuyén trén dong vat

dugc chung ngtra, neu co, 1a rat kho xay ra.

Nhiém séc thé nhan tao cua vi khuin E.coli (BAC) mang toan bd hé gen cua
ching vacxin Equid Alphaherpes Virus 1 (EHV-1) RacH (pRacH-SE) da duoc biét 1a
nén tang cho sy phat trién vacxin vecto. Da thdy rang cac vacxin vecto trén co s& RacH
EHV-1 c6 thé tao ra tinh mién dich & mot s6 loai dong vat c6 va bao gém lon, gia suc,
va cho (Rosas et al. 2007, Rosas et al. 2008, Trapp et al. 2005, Said et al. 2013). Cac
gen ma hoa cac protein khang nguyén cuia cic tac nhan gy bénh c6 thé dugc biéu hién
bang RacH EHV-1 t4i t6 hop. Hé gen RacH-EHV-1 dugc xtt ly du6i dang BAC ciia n6
trong E.coli va dugc diéu chinh dé biéu hién cac protein bd sung thudng bang cach cai
xen céc cat-xet biéu hién gen chuyén (Tischer et al., 2010). Khi chuyén nhiém ADN
pRacH-SE trong cac té bao cho phép duogc nudi cdy, su sao chép EHV-1 dugc bét dau
bang bang cac yéu t6 phién ma té bao. Hoat tinh ctia ADN polymeraza virut dan dén su
x6a bo tAt ca cac trinh tu c6 lién quan dén vecto BAC va khoi phuc hé gen RacH EHV-
1 v& trang thai ban ddu cia né. Virut Iay nhiém dugc sinh ra, né khong thé phan biét

voi RacH.

Khi pRacH-SE dugc xtr ly trong E.coli, vi du, bing cach cai xen céc cat-xet biéu
hién gen chuyén, virut dugc hoan nguyén sau qua trinh chuyén nhiém trong cac té bao
cho phép s€ mang cai bién nay va s& biéu hién gen bd sung. RacH EHV-1 tai t6 hop co

thé dugc st dung lam vacxin vecto.

Tuy nhién, lugng protein chuyén gen dugc biéu hién ma khong c6 trinh tu khéi
dAu ngoai sinh bd sung thudong kha thip. Vi thé, chwa déap tng dugc nhu cdu vé trinh tu
khoi dau bd sung ma c6 thé duoc st dung dé biéu hién céac protein chuyén gen tir vecto

nhu vy, dic biét 1a EHV-1 RacH tai to hop.

Céc ching EHV-1 kiéu dai ¢6 ba khung doc mé (open reading frame - orf) dugc
goi la orfl, orf 2 va orf3 & mot dAu ctia doan don nhit dai ctia hé gen cua ching (cac

toa do trinh ty 1298-3614; fig. 2). Orfl va orf3 duogc sép xép tudn tu trén mot soi cua
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ADN trong khi orf 2 dugc ma héa béi soi bd sung. Ching vacxin RacH c¢6 doan x6a
1283 bp trong d6 ving anh hudng dén cac orf 1 va 2 thé hién ring cac gen nay 1a khong
thiét yéu cho su sao chép cua virut. Vi ly do nay, vi tri ndy dong vai tro 1a vi trf cai xen
gen chuyén. Bing cach str dung yéu td tang cuong ving khoi dau gen rat sém 1 cia
Human cytomegalovirus (Boshart et al. 1985), gen chuyén duogc thong bao 1 duoc biéu
hién hiéu qua tir vi tri cai xen orf1/3. Trong cac nghién ctru ndy, tin hiéu polyadenyl hoa
hormon tang truong bo (bovine growth hormone - BGH) dugc st dung dé 1am 6n dinh
céc san phim phién ma @ biéu hién t6t hon (Ma et al. 2012; Said et al. 2013). Mac du
khong c6 bang ching nao cho thly HCMV ¢6 thé gy ra khéi u & nguoi, nhung rii ro
vé mit Iy thuyét khong thé dugce loai trir. Trude khi yéu t6 tang cuong HCMV-IE dugc
md ta (Boshart et al. 1985) phan 16n cac yéu tb ting cuong manh duge phét hién trong
hé gen cua céac virut gy ung thu nhu virut Simian 40, virut polyoma hodc virut gy
sarcom cho chudt Moloney. Mic du yéu t6 ting cuong trinh tir khéi dau IE HCMV va
MCMV (cytomegalovirut & chudt nhit) dac hiéu khong thudc mé va cuc manh cuc ky
thich hop cho nhiéu hoat dong nghién ctru, chiing ¢6 thé khong phai 12 lwa chon dau tién
cta trinh tw khéi ddu cho vacxin vecto chuyén gen néi chung. Cu thé, nguy co phoi
nhiém ngiu nhién cia ngudi ching ngira cho dong vat c6 thé duge cac co quan quan 1y

xem la rao can cho viéc cap phép vacxin.
Ban chat ky thuat ctia sang che

Pé tranh nhitng trd ngai bat ky nhu vdy, séng ché dé xuét trinh tu axit nucleic
didu hoa / trinh tu khoi ddu méi dé biéu hién gen chuyén, dic biét 14 trong truong hop

vacxin vecto va déc biét 1a trong truong hop vecto EHV-1.

Vi thé, giai phap cho van dé k¥ thuat dugc md ta ¢ trén dat duoc bang phan mo
ta va cac phuong an duge mo ta diac trung trong cac yéu cau bao ho, va theo cac khia
canh khac nhau cia nd, sang ché dugc thuc hién can ct vao phan yéu cau bao ho kém

theo.
Sang ché dé xuét trinh ty axit nucleic diéu hoa / trinh tu khéi dau méi dé bicu
hién gen chuyén, ché phdm mién dich, vacxin, va cac phuong phdp lién quan ma khac

phuc dugc cac thiéu s6t trong linh vyec.
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Trinh tu khéi diu dugc thiét 1ap duoc st dung rong rai dé khién cho su biéu hién
gen chuyén & muc cao trong cac hé vecto khac nhau bao gdm herpesvirut 13 trinh tu
khoi du cta gen rit som ciia HCMV (Boshart et al. 1985; Foecking and Hofstetter
1986) hoac the cytomegalovirut & chut nhit (MCMV; Dorsch-Hisler et al. 1985) hodc
trinh tu khdi diu manh cta virut gay ung thu nhu virut simian 40 (SV40), ching han
trinh tu khoi diu khang nguyén T 16n SV40 va nhiéu trinh tu khoi diu khéc (ching han
trong tai liéu: Kim et al. 1990). Céc trinh tu khoi d4u manh nhu vay dugc cac nha sinh
hoc té bao wu tién do ching hoat dong doc 14p trong nhiéu hé nudi céy t€ bao khac nhau.
Trong truong hop sao chép virut, té bao da gdy nhiém dugc bién nap bdi cac chirc nang
cua virut thanh b may sao chép virut. Qu4 trinh sinh hoc ctia sy sao chép va hinh thai
hoc ctia herpesvirut da dugc biét ro. Sau khi gay nhiém, chi rat it gen (cac gen o) dugc
phién ma va dich ma thanh protein rat sém (IEp). Cac IEp nay 14 cac chét hoat hoa phién
ma ddi véi cac gen p ma hoa enzym virut nhu ADN polymeraza va nhiéu enzym khéc.
Su khoi dau qua trinh sao chép hé gen virut danh dAu su bat dau pha mudn cua sy sao
chép virut & d6 cac gen B va y dang dugc phién ma ma ma hoa cho protein chu tric &
virut (Fields, 2013). D4i voi vacxin vecto cai tién, tuy nhién, khong nhin thay trinh ty
khéi dau manh doc 1ap nao dugc mo ta & trén nhu mot try chon, cu thé 1a céc trinh tu
khoi ddu manh doc 14p ¢6 ngudn gbc tir virut gdy ung thu ¢ profin an toan bét loi. Vi
vay, can tao ra céac trinh tu khoi dau co hoat tinh sao chép virut cao nhu céc trinh tu
khoi dau cia cac gen B vay EHV-1. Do khong thé st dung mot trinh twy ADN gidng hét
hai 14n trong mét phéan tir vecto ma khong dan dén nguy co tai rd hop tuong dong bén
trong va vi vdy lam mét 6n dinh v& mat di truyén, sang ché dé xuét trinh tu khoi dau
thay thé moi c6 ngudn gbc tir trinh ty bd gen di cong bdé EHV-4 (Equid
Alphaherpesvirut 4 chung NS80567, b gen hoan thién, S truy cap AF030027, Version
AF030027.1 GI:2605950, ngay 21 thang 5 nam 1998). D6 dong nhit vé mit trinh tu
cua céac gen véi gen EHV-1 nim trong khoang tir 55 dén 84%.

Sang ché d& xuét hai trinh tu khéi dau méi: p430 va p455, ma dugce chira la co
chirc nang tao ra su sao chép rEHV1-RacH trong nu6i cdy té bao, ciing nhu & dong vat

(lon va chudt nhét). Mirc hoat tinh ctia hai trinh tu khéi d4u méi nay trong chu ky sao
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chép cuia virut duong nhu rat gidng nhu duoc suy ra tir cac thi nghiém dong hoc trinh

tu khéi dau in vitro.

Céc dic diém nay cho phép tao ra vacxin vecto tai t6 hop dua trén viéc EHV-1
RacH biéu hién hai khang nguyén khéac nhau theo cach song song véi hiéu qua twong
tu. Néu dich vacxin gém ¢6 hai mam bénh khac nhau, viéc tng dung hai trinh tu khéi
dau méi nay trong hai vi tri cai xen dugc két hop véi hai trinh tu polyadenyl hoa c6 thé
lam giam déng ké chi phi hang héa va c6 uu diém 16 rang so véi vecto chi biéu hién
mot thanh phan khang nguyén.

Sang ché d& xuét hai trinh tu khéi diu mai: 4pgG600 va 4pMCP600, va cac dan
xuét voi chiéu dai ngan hon ctia né, ma duge chi ra 1a ¢6 chirc nang sau khi chuyén
nhi®m tam thoi trong nudi ciy té bao hoic trong bbi canh sao chép rEHV1-RacH trong
nudi cay té bao.

Ngoai ra, trinh tu khéi dau méi dugce tao ra boi sang ché duoc chi ra 14 hitu hiéu

trong cac bdi canh vecto khac nhu adenovirus & cho (CAdV) chang han.

Quan trong 13, viéc gidi phong CAdV tai t6 hop khong dat duoc khi trinh ty khoi
dau CAG hoic CMV5 déu c6 mat trong cat-xet biéu hién dugc dat trong ving E3. Diéu
nay duong nhu 1a dac hiéu trinh tw do kich thudc cua cat-xet biéu hién khong vuot qua
gi6i han kich thuéc hé gen thi nghiém quan sét duge. Vi vdy, trinh tw khéi dau méi bat
ngudn tir EHV-4 theo séng ché nhu p430 va p455 khong chi tao diéu kién cho su biéu
hién gen chuyén, ma con trg gitip cho budce giai phong virut quyét dinh, va vi vay c6 loi
hon so v6i trinh tu khéi ddu da biét trong linh vuec.

M6 ta vin tit cac hinh vé

Céc hinh v& dudi day tao thanh mot phan clia ban mo ta séng ché va dugc dua
vi0 nhim minh hoa thém vé céc khia canh nhét dinh ctia sang ché. Sang ché c6 thé dugc
hiéu 15 hon bang cach tham khdo mot hoac nhidu hinh v& nay két hop v6i phan mé ta
chi tiét cac phuong an cu thé duoc thé hién & day.

Fig. 1. Hinh minh hoa vi tri cai xen orf70

UL = doan don nht dai

US = doan don nhat ngén
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IR = lap doan ngugc chiéu bén trong
TR = lap doan ngugc chiéu dau tan
gG = glycoprotein G

gpll = glycoprotein II

orf = khung doc mo

bp = cédp bazo

Fig. 2. So d6 minh hoa so sanh cac ving orf1/3 cua ching EHV-1 kiéu dai (wt)
ab4 va chiing vacxin giam doc luc EHV-1 RacH.

Fig. 3. Céc két qua qPCR cua thir nghiém dong hoc trinh ty khoi dau.

D6 thi trén hinh 3.a thé hién dong hoc cua sy phién ma orf72, ma hoéa cho
glycoprotein D thiét yéu. Cac dit liéu nay dugc sir dung dé chuén hoéa dit liéu ctia dong

hoc phién mé ciia mCherry (do thi trén 3.b).

Fig. 4. Cac két qua qPCR ciia thir nghiém dong hoc hai trinh tw khéi dau doc 14p:
Su twong quan duong cua hoat tinh phién ma va gia tri dugc mo ta. Cac gia tri Ct da
chuAn hoa ctia céc két qua mCherry PCR tai cac thoi diém khac nhau sau khi lay nhiém
duoc trir tr gia tri Ct trung binh twong Gng tai t=0. Hai thir nghiém trong hai dong té
bao khac nhau dugc thé hién.

Fig. 5. Ban d6 plasmit ctia plasmit chuyén dé cai xen cat-xet biéu hién p455-
H3-71 vao orf70 cia EHV-1 RacH.
ORF69 dau 3’ trinh ty ADN b6 gen virut kep suon vi tri cai xen ngugc chiéu

ORF70 dau 3’ trinh tv ADN b gen virut kep suon vi tri cai xen xudi chiéu

p455 trinh tu khoi dAu diéu khién sy biéu hién cua gen chuyén
H3 gen chuyén (IAV hemagglutinin)

T1pA trinh tu polyadenyl héa

I-Scel vi tri phan cat dbi véi I-Scel

trinh tu khéi diu aph  trinh tw khéi ddu ¢ sinh vat nhan so diéu khién su biéu hién

cua gen khang Kanamycin

Kana orf khang Kanamycin
ORI gdc sao chép cua vecto plasmit
Apr gen khang Ampicillin
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EcoRlI, Sall, Notl, HindIII, Kpnl, BamHI, Xbal biéu thi cac vi tri phan cat

endonucleaza gi6i han

Fig. 6. So 0 minh hoa hé gen ctia rEHV-1 RacH-SE-70-p455-H3 véi ving cai

xen orf70 dugc phong dai.

orf69: sb khung doc mé 69 ngugce dong vi tri cai xen trong orf70; p455: doan khéi dau
méi duge mo ta trong ban mo ta nay, xem vi du 1 chang han; H3: hemagglutinin virut
cum gen chuyén; 71pA: trinh tu polyadenyl hoa méi; Aorf70: phan con lai cta orf70

chtta doan khéi dau ddi v6i orf71, ma ma héa glycoprotein II virut cau trac (gpll).

Fig. 7. Thir nghiém mién dich huynh quang gian tiép: Thir nghiém mién dich
huynh quang gi4n tiép cta té bao VERO bi nhiém rEHV-1 RacH-SE-70-p455-H3
24 h p.i. té bao dugc cb dinh bang etanol va dwoc lam khod béng khong khi. Bang cach
sir dung khang thé don dong khang H3 c6 bén trén thi truong lam khang thé so cip va
IgG ctia thé khang chudt dugce lién hop FITC lam khang thé thtr cip, H3 da thé hién
trong cAc t& bao bi nhiém EHV-1 RacH SE-70-p455-H3 tai t6 hop bang kinh hién vi
huynh quang.

Fig. 8. Thdm tach Western: Tham tach Western ddi vai té bao bi nhiém céc
dich cdy chuyén khac nhau ctia rEHV-1 RacH-SE-70-p455-H3 hodc rEHV-1 RacH-
SE déi chimg hodc dugc gay nhiém gia. Mau thdm tach bén trai dugc 0 voi khang thé
don dong Ai2G7 duge huéng dén gpll cia EHV-1. Mau thdm tdch ban sao bén phai
duogc G voi huyét thanh ting mién dich cua thd c6 ban trén thi truong khang
hemagglutinin H3 cim A (PA5-34930). Chu thich cac duong:

1: té bao bi nhiém rEHV-1 RacH-SE-70-p455-H3 P5
2: té bao bi nhiém rEHV-1 RacH-SE-70-p455-H3 P10
3: té bao bi nhiém rEHV-1 RacH-SE-70-p455-H3 P15
4: t& bao bi nhiém rEHV-1 RacH-SE-70-p455-H3 P20
5: t€ bao bi nhiém rEHV-1 RacH-mC70

6: té bao khong bi nhiém

Fig. 9a va 9b.D6 chuén virut:



37038

Céc biéu d6 thé hién tai lugng virut ctia cic mau phéi ctia cac con lgn dugc chiing
ngtra hodc khong duge chung ngira sau thtr thach
Inact = vacxin v0 hoat ¢6 ban trén thi truong
EHV=rEHV-1 RacH-SE-70-p455-H3

Fig. 10. Ban d0 plasmit ctia plasmit chuyén dé cai xen cat-xet biéu hién p430-
Hlav-BGH vao orf1/3 cia EHV-1 RacH.

Flank A trinh tu ADN bd gen virut kep suon vi tri cai xen xudi chiéu

Flank B trinh tw ADN bd gen virut kep suon vi tri cai xen xuoi chiéu
p430 trinh tu khéi dau didu khién su biéu hién clia gen chuyén

Hlav gen chuyén (IAV hemagglutinin)

BGHpA trinh tu polyadenyl hoa

I-Scel vi tri phan cit d6i véi I-Scel

trinh tu khoi ddu aph trinh tw khéi du & sinh vt nhan so didu khién sy biéu hién clia

gen khang Kanamycin

Kana orf khang Kanamycin
ORI gbc sao chép cua vecto plasmit
Apr gen khang Ampicillin

EcoRI, Sall, Notl, HindIII, Kpnl, BamHI biéu thi cac vi tri phan cét endonucleaza gi6i

han

Fig. 11. So d6 minh hoa hé gen cia rEHV-1 RacH-SE-1/3-p430-Hlav véi
vung cai xen orfl/3 dugc phong dai.
Aorfl: Phan con lai cia khung doc mé 1 nguoc chiu voi vi tri cai xen; p430: trinh tu
khoi ddu méi dugec mo ta trong ban mo ta nay, chéng han xem vi du 1; Hlav:
hemagglutinin virut cum gen chuyén; BGHpA: trinh tu polyadenyl hoa hormon ting

truong bo; orf3: khung doc md 3 xudi chiéu voi vi tri cai xen.

Fig. 12. Thim tich Western va mién dich huynh quang cua té bao bi nhiém
fEHV-1 RacH-SE-1/3-p430-H1av thé hién sy biéu hién cia gen chuyén.
Hlav =rEHV-1 RacH-SE1/3-p430-H1av

SE = rEHV-RacH-SE (d6i chtng)
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Gia = té bao khong bi nhiém (ddi ching)

Fig. 13. So d6 minh hoa h¢ gen cia rEHV-1 RacH-SE-1/3-p430-Hlav-70-p455-
H3 (rfEHV-1-RacH-SE B) véi hai ving cai xen duoc phong dai.

Aorfl: Phan con lai ciia khung doc mé 1 nguoc chiu v&i vi tri cai xen; p430: trinh tu
khéi ddu mai; Hlav: hemagglutinin virut cim gen chuyén; BGHpA: trinh tu polyadenyl
héa hormon tang trudng bo; orf3: khung doc mé 3 xudi chiéu véi vi trf cai xen.

orf69: khung doc mé 69 ngugc dong cua vi tri cai xen trong orf70; p455: trinh tu khoi
dau méi; H3: hemagglutinin virut cum gen chuyén; 71pA: trinh tu polyadenyl hoa méi;
Aorf70: phin con lai cta orf70 chta trinh ty khéi dau dbi véi orf71, ma ma hoa
glycoprotein II virut cAu trac (gpll).

Fig. 14. Thém tach Western: Tham tach Western clia t€ bao bi nhiém rEHV-1
RacH-SE-1/3-p430-H1av-70-455-H3 (B), vecto trbng rTEHV-1 RacH-SE (SE), hodc
hoic dugc gdy nhidm gia (ctrl). Cac miu thAm tach ban sao duoc @ v6i huyét thanh ting
mién dich cta thé c6 ban trén thi truong (PA-34930) khang H3 (H3), huyét thanh ting
mién dich cta tho c6 ban trén thi truong (PA -34929) khang H1 (H1), hodc khang thé
don dong Ai2G7 khang EHV-1 gpll (gpll).

Fig.15: Phan tich dém té bao trong dong chay déi véi té bao AI-ST 2015 bi nhiém
CAV2 CMVie CPV VP2: 72h sau nhiém

Fig. 16: rCAV-2 v6i trinh ty khoi ddu EHV-4 méi: Phan tich dém t€ bao trong
dong chay dbi vai té bao AI-ST 2015 da nhiém: 48h sau nhiém

Fig. 17: rCAV-2 véi trinh ty khoi dau EHV-4 méi: Phuong phap phén tich thAm
tach diém cua sy biéu hién protein CPV VP2 & céc té bao E1B MDCK (rCAV-2 moi)
da gy nhiém

1°=1/50 a-CPV-FITC mAb (VMRD)

2° = 1/1000 IgG-peroxidaza dé khang chudt (JIR)

A) Dit liéu diém thim tach ban dau

B) Dit liéu ban dinh luong dugc tao ra tir thim tach diém: Dé dinh luong, céc

diém thim tach duoc phan tich bang cach st dung phin mém Image] (Burger, W.,
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Burge, M.J. (Eds.), 2008. Digital Image Processing: An algorithmic introduction using
Java. Springer-Verlag, New York). Mau sic cia hinh anh duge dao nguoc dé trir di nén
va mat do tich hop ciia mdi diém dwgc ghi. Céc gié tri dugc gan cac tén goi + va —nhu
sau: “++++7=>800000, “+++ = tir 500000 dén 800000, “++=tir 300000 dén 499999,
“4 = 1ir 120000 dén 299999, “+/- = tir 80000 dén 119999 va “-* = <80000.

Fig.18: Phat hién RabG ¢ cac t€ bao bi lay nhiém véi rCAV-2 p455 RabG: su
bidu hién dugc phat hién & < 1% té bao bj 1ay nhiém véi rCAV-2 CMVie RabG ban dau

Fig.19: Phat hién RabG ¢ cac t€ bao bi lay nhiém v6i rCAV-2 p455 RabG: A)
IFA dbi véi su biéu hién CPV VP2 & cac té bao AI-ST 2015 bi lay nhiém, B) IFA déi
v6i su bidu hién RabG & cac t& bao AI-ST 2015, C) IFA dbi v6i su biéu hién RabG &
céc té bao BIVI 2011 MDCK — vét nhudém kép dbi véi voi RabG va CAV-2.

Fig. 20. Than nhiét trung binh cua cac nhom truée va ¢ 1,2, va 3 ngay sau khi
thir thach. Khoang sai sb, do léch chuén. Tir trai sang phai trén mdi ngay thir nghiém:
nhém ddi chung 4m (neg. ctrl.), nhom déi chimg thir thach (chall. ctrl.), dong vat duoc
chung ngira mot 1an bang RacH-SE-70-p455-H3 (1x EHV-1), dugc ching ngira hai lan
bing RacH-SE-70-p455-H3 (2x EHV-1), hodc hai 4n bang vacxin IAV lgn v6 hoat (2x
chét).

Fig. 21. Piém sb trung binh ctia phdi clia cic nhom mot va ba ngay sau khi thir
thach. Khoang sai s6, do 1éch chudn. Nhom dbi chimg 4m (neg. ctrl.), nhém ddi chimg
thtr thach (chall. ctrl.), dong vat duge chung ngira mot lan bé‘mg RacH-SE-70-p455-H3
(1x EHV-1), dugc ching ngira hai lan bang RacH-SE-70-p455-H3 (2x EHV-1), hodc

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

Fig. 22. Do chudn trung hoa huyét thanh thuan nghich (SN) cua huyét thanh dong
vat khang chung thit thach IAV H3 lon R452-14 dugc thu gom vao ngay thir thach. 20,
giGi han phét hién. Nhoém d6i chimg 4m (neg. ctrl.), nhom dbi ching thir thach (chall.
ctrl.), dong vat dugc chung ngira mot 1an bang RacH-SE-70-p455-H3 (1x EHV-1), dugc
ching ngtra hai lin bing RacH-SE-70-p455-H3 (2x EHV-1), hodc hai 1an bang vacxin
IAV lon vo hoat (2x chét).

Fig. 23. Cac két qua tir IL-1pB tir BALF dugc 14y mot hodc hai ngay sau khi st
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dung thir thach IAV lon. M&i chém la gié tri dugc x4c dinh cho mdi dong vat. Nhom
dbi chting am tinh (Neg. Ctr..), nhém ddi ching thir thach (Chall. Ctr.), cac con vat
duoc ching ngira mot 1an bang RacH-SE-70-p455-H3 (1x EHV-1), dugc ching ngira
hai 1An bang RacH-SE-70-p455-H3 (2x EHV-1), hogc hai 1an bang vacxin IAV lon v
hoat (2x chét).

Fig. 24. Céc két qua tir IFNy-ELISpots cua PBMC duoc kich thich lai 7 ngay sau
khi ching ngira 1an hai. (A), nhém d6i chung khong dugc ching ngtra; (B), dugc ching
ngira hai lan bang vacxin IAV lgn vo hoat; (C), dugce ching ngira mot 14n bang rEHV-
1 RacH-SE-70-p455-H3; (D), dugc ching ngira hai 1an bang rEHV-1 RacH-SE-70-
p455-H3. Déi véi cdc dong vét chi duge chiing ngira mot 1an bang rEHV-1 RacH-SE-
70-p455-H3 viéc kich thich lai trong tmg v6i 7 ngay sau khi ching ngira lan thir nhét.
Mbi chim 1a gia tri dugc xac dinh cho mdi con vat & thoi diém da dinh va sau khi kich
thich lai bing c4c tac nhan kich thich cu thé. Dé kich thich lai, IAV HA lon dugc biéu
hién tai t6 hop tuong tmg véi khang nguyén vacxin H3 trong rEHV-1 RacH-SE-70-
p455-H3 (HA V), IAV HA lon dugc biéu hién tai to hop twong tng véi H3 cua ching
thir thach R452-14 (HA_CH), méi truong dé pha loang HA_V va HA_CH (RPMI),
vecto EHV-1 RacH-SE tréng (EHV-1 tréng), vacxin RacH-SE-70-p455-H3 (EHV-1-
H3), chiing thir thach TAV lgn H3N2 R452-14 (H3N2), dich ndi té bao tir céc té bao
khong bi nhifm dugc sir dung dé nuodi cdy R452-14 (MDCK), hodc nucleoprotein IAV

lon (NP) duoc biéu hién tai td hop duge sir dung.
Fig. 25. Ban d6 so lugc cia plasmit chuyén pU1/3-p430-H1hu-BGHKBGH
Fig. 26: Ban dd so lugc cua plasmit chuyén pU70-p455-H1pdm-71K71

Fig. 27: Hé gen ADN s¢i kép mach thing cua rEHV-1 RacH-SE-1/3-p430-H1hu-
70-p455-Hlpdm (rEHV-1 RacH-SE_D) v6i cac vung cai xen orfl/3 va orf70 dugc
phong dai

Fig. 28: Tham tach Westerns clia céc té bao bi nhiém rEHV-1 RacH-SE B,
RacH-SE D, RacH-SE, hodc khong bi nhiém (ctrl). Cac mau thAm tach ban sao dugc
{i v6i huyét thanh tang mién dich da dong cua tho khang H3 (PA5-34930), huyét thanh
ting mién dich da dong cua tho khang H1 (PAS5-34929), hodc khang thé don dong
(Ai2G7) khang EHV-1 glycoprotein II (gplI). Tt ca cac khang thé duoc tao ra cac mau
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nhu ky vong xdc nhan sy bi€u hién ciia cac khang nguyén mong muén H3 va Hl va
hiéu qua sao chép c6 thé so sanh ctia cac virut khac nhau nhu dugce dénh gia tir cac két

qua nhudém rat gibng nhau ctia EHV-1 gpll trén tAt ca cac mau té bao bi nhiém.

Fig. 29: Két qua ctia cc thir nghiém trung hoa virut cim A déi véi huyét thanh

chudt nhét. * Khoang sai s6 thé hién d6 1éch chuan.
Fig. 30: Ban db ctia plasmit chuyén pU70-455-SBVGc_71K71

Fig. 31: A) Két qua ctia RT-PCR dinh lugng dbi véi gia suc dbi chimg khong
duoc ching ngira (6 trén) va cac con vat dugce chung ngira hai 14n bang rEHV-SBV-Gc
(6 duéi) dé phat hién hé gen virut SBV. Cac con vt riéng r& dugc nhan dién bang céc
loai duong va ky hiéu khac nhau lan lugt d6i véi mdi nhom dong vat khong duoc ching
ngua va duge chung ngtra. Con vét s6 1 dugc md ta 1a dudong nét lién mau den véi cac
hinh tron den (twong Gng v4i ¢t mau den trén fig.27B). Con vat s6 2 dugc mo ta 1a
dudng nét dit mau xam vai cic hinh tam gidc mau xam (twong Umg véi cft mau xam
nhat trén fig.27B). Con vat s6 3 dugc mo ta 1a duong nét dit mau den véi cac hinh
vudng trang (tuong tmg véi cac cdt mau trang trén fig.27B). Con vat sb 4 duoc mo ta
12 dudng nét dirt mau xam v6i hinh thoi mau xam (twong tng v6i cot mau xam dam trén
fig.27B). B) Két qué tir cac thir nghiém trung hoa huyét thanh déi v6i gia stic doi chimg
khong dugc ching ngtra (6 trén) va cac con vat duoc ching ngira hai l4n bang rEHV-
SBV-Gc (6 dudi). Cac con vat riéng ré dugce nhan dién béng cac mau sic cot khac nhau
(tr mau den dén x4m nhat dén x4m dém va dén tring) 1an luot ddi v6i mdi nhém dong
vat khong dugce ching ngtra va dugce ching ngura. Con vat s6 1 duge md ta 1 cdt mau
den (twong Umg v&i duong mau den véi cac hinh tron mau den trén fig.27A). Con vat
$6 2 dugc mé ta 12 c6t mau xam nhat (twong tmg véi duong nét dirt mau xam voi cc
hinh tam gidc mau xam trén fig.27A). Con vat s6 3 duge md ta 1a cot mau tring (twong
tmg v&i duong nét dat mau den v6i cac hinh vudng mau trang trén fig.27A). Con vat s6
4 dugc mo ta 1a cot mau xam dam (twong ung véi duong nét dirt mau xam v6i hinh thoi

mau xam trén fig.27A).

Fig. 32: Thir nghiém trung hoa EHV. Tt ca cac két qua thu dugc tlr cac mau cla
con vat giéng nhau trong nhém twong Gmg dugc thé hién du6i sic thai mau xdm nhu

nhau: mét con vat dugc biéu thi béng cOt mau den, con vat khac dugc biéu thi béng cot
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mau xam nhat, con vt thir ba dugc biéu thi bang c6t mau trang, va con vat thir tw duogc

biéu thi bang c0t mau xdm dam.

Fig. 33: D9 chuén IAV lon & phéi dugc x4c dinh 1a md phdi TCID50/g d6i véi
cac dong vat bi giét mot ngay sau khi thr thach. neg. ctrl., nhém d6i ching am; chall.
ctrl., nhém ddi ching am thir thach; 2x IM, nhém duge ching ngira hai lan trong co;
IN+IM, nhém dugc chung ngira lan thir nhét trong miii va 1an thir hai trong co; 2X IN,
nhom dugc ching ngira hai lan trong miii. Céc diém dir liéu thé hién gia tri trung binh
thu duoc tir cac con vat riéng 1é. Puong nam ngang & gifta twong ng thé hién céc gia
tri trung binh ciia nhom. Céac duong nam ngang trén va dudi twong ung cho biét cac do
1&ch chudn. Gia tri p ddi voi cac so sanh théng ké theo cap clia cac nhom duge néu dudi
day va dugc tinh bang kiém dinh t bang 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 phin mém chuan tuong ng.

Fig. 34: Do chuén IAV trong phéi lon dugc xé4c dinh la TCID50/g md phoi doi
v6i cac con vat bi giét ba ngay sau khi thir thach. neg. ctrl., nhém d6i ching am; chall.
ctrl., nhéom dbi ching 4m tht thach; 2x IM, nhém dugc chung ngtra hai lan trong co;
IN+IM, nhém dugc ching ngira 1an thir nhét trong miii va 14n thir hai trong co; 2X IN,
nhom dugc ching ngtra hai lan trong miii. Cac diém dit liéu thé hién gia tri trung binh
thu duoc tir cac con vt riéng 1é. Duong nim ngang & giita tuong tng thé hién céc gia
tri trung binh cia nhom. Céac dudng nim ngang trén va dudi trong tng cho biét cac do
1&ch chuén. Gia tri p dbi vdi cac so sanh thong ké theo cdp cia cac nhom duge néu dudi
day va duoc tinh bang kiém dinh t bing cach sir dung kiém dinh Mann-Whitney va
GraphPad Prism® cho phan mém Windows 7.02, GraphPad Software, Inc.,
La Jolla, CA 92037, USA, bang cach cai dit c4c phin mém chuan twong Gmg.

Fig. 35: Do chuén IAV & phdi lon dugc xac dinh 1a TCID50/g mé phéi dbi véi
cac con vat bi giét nam ngay sau khi thir thach. neg. ctrl., nhém d6i chimg am; chall.
ctrl., nhém ddi chung 4m thir thach; 2x IM, nhom dugc chung ngira hai 1an trong co;
IN+IM, nhém dugce ching ngira 14n thtr nhat trong miii va lan tht hai trong co; 2X IN,
nhom dugc ching ngua hai l4n trong mili. C4c diém dir liéu thé hién gia tri trung binh

thu dugc tir cdc con vat riéng 1é. Pudng nam ngang ¢ gitta twong ung thé hién cac gia
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tri trung binh cia nhom. Céc duong ndm ngang trén va duéi twong tmg cho biét cac do
1éch chuén. Gié tri p d6i vé6i cac so sanh thong ké theo cip clia cac nhém duge néu dudi
day va duoc tinh bing kiém dinh t bing cich 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 dat cac phan mém chudn twong tng.

Fig. 36: Cac két qua tr cdc thir nghiém hép thu mién dich lién két enzym
(enzyme-linked immunosorbent assay - ELISA) dédc hiéu véi globulin mién dich G
(IgG) cta lon khang khang nguyén hemagglutinin H3 cua IAV lon duge biéu hién tai
t6 hop ma tuong dong véi H3 duge biéu hién bdi chung vacxin rEHV-1 RacH-SE_B.
Vé6i thir nghiém nay, mdi 16 duoc phu bing 100 ng H3 duoc biéu hién téi to hop. Cac
mau duoc do theo cip, gia tri trung binh cuia mau duogc tinh tir cac sb do theo cap, va
gia tri cia nhém dugc tinh tir gia tri trung binh cua mau tuong tmg. chall. ctrl., nhoém
d6i chung tht thach (dung lam dbi chung 4m); 2x IM, nhém duge ching ngira hai lan
trong co; IN+IM, nhom dugce chung ngura ]an thir nhit trong miii va lan tht hai trong
co; 2X IN, nhém dugc ching ngira hai lan trong miii. Khoang sai s6 thé hién do léch
chuén. Ngay nghién ctru (Study days - SD) dugc néu trong chu giai ¢ bén phai cua dod
thi.

Fig. 37: Cac két qua tir céc thir nghiém hép thy mién dich lién két enzym
(enzyme-linked immunosorbent assay - ELISA) ddc hiéu véi globulin mién dich G
(IgG) cua lon khang khang nguyén hemagglutinin H3 ctia IAV lon duogc biéu hién tai
t6 hop ma tuong ddng voi H3 duge biéu hién béi ching vacxin rEHV-1 RacH-SE_B.
Véi thir nghiém nay, mdi 15 duoc phit bing 100 ng H3 dugc biéu hién tai t6 hop. Cac
mau duoc do theo cdp, gia tri trung binh cuia mau dugc tinh tir cac sb do theo cap, va
gia tri cia nhém dugc tinh tir gid tri trung binh cua mau tuong ung. chall. ctrl., nhom
d6i chimg thir thach (ding lam déi chimg 4m); 2x IM, nhém dugc ching ngira hai lan
trong co; IN+IM, nhom dugc chung ngira l4n thtr nhat trong miii va 14n tht hai trong
co; 2X IN, nhom dugc chung ngtra hai lan trong miii. Khoang sai sb thé hién do léch
chuén. Ngay nghién ctru (Study days - SD) dugc néu trong cha giai & bén phai cia dd
thi.

Fig. 38: Cac két qua tir thir nghiém diém hép thu mién dich dugc lién két enzym
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dic hiéu interferon gamma (IFNy ELISpot). Té bao don nhan méau ngoai vi (Peripheral
blood mononuclear cell- PBMC) dugc tinh ché tir mau duogc léy tir dong vat thir nghiém
vao ngdy nghién ciru 28 (SD28). Sau d6 PBMC dugc kich thich lai bang ching thtr
thach IAV lon H3N2 R452-14 & ty 1é gAy nhiém 1a 1 (H3N2 MOI 1) hodc bang khang
nguyén H3 IAV lon dugc biéu hién tai t hop ma tuong déng v6i H3 duogc biéu hién
bdi chung vacxin rEHV-1 RacH-SE B ¢ ndéng d6 1a 1ug/ml (rH3 1pg/ml). Bing cach
sit dung PBMC kich thich lai, thi nghiém dém hip thu mién dich duoc lién két enzym
dic hiéu interferon gamma (IFNy ELISpot) duoc thuc hién, va céc gia tri thu dugc dugc
chudn héa véi 1076 té bao va dugce tinh 13 gia tri trung binh twong ng cla ting nhém.
chall. ctrl.,, Nhém déi ching lay nhiém (dugc sit dung lam dbi ching 4m); 2x IM, nhom
dugc chung ngtra hai l4n trong co; IN+IM, nhém duge ching ngira 1an thtr nhét trong
mili va 14n thit hai trong co ; 2X IN, nhém duge chung ngira hai l4n trong miii. Khoang

sai sO thé hién do 1éch chuan.

Fig. 39: Cac két qua tir thir nghiém dém hép thu mién dich duoc lién két enzym
dic hiéu interferon gamma (IFNy ELISpot). Té bao don nhan mau ngoai vi (Peripheral
blood mononuclear cac té bao PBMCs) duoc tinh ché tir mau duoc 1éy tr dong vat thir
nghiém vao ngay nghién ctru 28 (SD28). Sau d6 PBMC dugc kich thich lai bang chiing
thir thach IAV lon H3N2 R452-14 ¢ ty 1& gdy nhiém 1a 1 (H3N2 MOI 1) hodc bang
khang nguyén H3 IAV lon dugc biéu hién téi td hop ma twong déng véi H3 dwoc biéu
hién b6i chung vacxin rEHV-1 RacH-SE B & nbéng do 1a 1pg/ml (rH3 1pg/ml). Bing
céch st dung PBMC kich thich lai, thir nghiém dém hép thu mién dich dugc lién két
enzym dic hiéu interferon gamma (IFNy ELISpot) dugc thuc hién, va cac gia tri thu
duoc duoc chuan hoa véi 10°6 té bao va duoc tinh 13 gia tri trung binh twong Gng cla
timg nhom. chall. ctrl., Nném ddi chimg Iay nhiém (duoc st dung lam doi chimg 4m);
2x IM, nhom dugc ching ngira hai lan trong co; IN+IM, nhom dugc ching ngira lan
tht nhat trong miii va 14n thir hai trong co ; 2X IN, nhém dugc ching ngtra hai 1an trong

mii. Khoang sai so thé hién d¢ léch chuén.
M0 ta chi tiet sang che

Sang ché nay gidi quyét dugc cac van dé von co trude day va tao ra sy cai tién

rd rét trong linh vuec.
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Nhin chung, sang ché dé xut trinh tu khéi dau/ trinh tu axit nucleic diéu hoa
chtra 4pgG600 (SEQ ID No. 1) hodc 4pMCP600 (SEQ ID No. 2) hodc trinh ty nucleotit
bd trg ciia n6 hodc manh chirc ning hodc dan xuit chirc ning ciia né hodc trinh ty
nucleotit bd tro clia né, trong d6 trinh tw khéi dau da néu din dén su biéu hién cia trinh
tu nucleotit quan tim, t6t hon 1a gen quan tdm, t6t hon nira 13 trinh ty ma héa khang

nguyeén.

Theo mot khia canh cu thé, manh chtrc nang hodc dan xuét c6 chiéu dai 1a 550
nucleotit, tot hon 1a 500, 490, 480, 470, 460, 455, 450, 445, 440, 435, 434, 433, 432,
431, 430 nucleotit, tot nhét 14 455 hodc 430 nucleotit. Theo mot khia canh khac manh
chirc nang hodc din xuét c6 chiéu dai nim trong khoang tir 430 dén 550 nucleotit, 430
dén 500 nucleotit, hodc 430 dén 480 nucleotit. Tét hon 1a méanh chirc ning c6 do dong
nhat va/hoic dd twong ddng v& mit trinh tw hodc do dong nhit vé mat trinh ty 12 70%,
80%, 85%, t6t hon 12 90%, 91%, 92%, 93%, 94%, t6t hon nita 1a 95%, 96%, 97%, 98%,
99%. 99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%. Theo mot

khia canh cu thé sy biéu hién gia ting.

Theo mot khia canh cu thé manh chirc nang la phén cat cut cua 4pgG600 (SEQ
ID No. 1) hodc trinh ty nucleotit bd trg ctia né, t6t hon 1a do déng nhét vé& mat trinh tu
(it nhét) 14 72% trén toan bd chiéu dai (hodc cao hon). Tét hon 13, manh chirc ning cla
4pgG600 (SEQ ID No. 1) 1a manh c6 tén goi p430 (SEQ ID NO:3). Theo mét khia canh
khéc do ddng nhét trinh tu 1a (it nhét 1a) 70%, 80%, 85%, tot hon 1a 90%, 91%, 92%,
93%, 94%, tdt hon nita 1a 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%, 99,3%, 99,4%,
99,5%., 99,6%, 99,7%., 99,8%, 99,9%.

Theo mot khia canh cu thé khac manh chirc nang 1a doan cat cut ctia 4pMCP600
(SEQ ID No. 2) hodc trinh ty nucleotit bo trg cua nod, tot hon 1a do déng nhét v& mat
trinh tw (it nhat) 12 78% trén toan b chiéu dai (hodc cao hon). Tét hon 1a, méanh chirc
ning cia 4pMCP600 (SEQ ID No. 2) 1a manh c6 tén goi p455 (SEQ ID NO:4). Theo
mot khia canh khac do ddng nhét trinh tw 1a (it nhat 12) 70%, 80%, 85%, t6t hon 1a 90%,
91%, 92%, 93%, 94%, tot hon nita 1a 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%,
99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%.

Séang ché ciing dé xuét trinh tu khéi dau/ trinh tu axit nucleic diéu hoa chira p430
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(SEQ ID No. 3) hodc p455 (SEQ ID No. 4) hodc trinh tu nucleotit bd trg ctia né hodc
manh chtrc nang hodc dan xuét chirc ndng cua no6 hodc trinh ty nucleotit bd tro cia nod,
trong do6 trinh tu khéi dAu da néu dan dén su biéu hién cia trinh tu nucleotit quan tAm,
t6t hon 1a gen quan tAm, tot hon nita 1a trinh ty ma hoa khang nguyén. Tét hon 1a manh
chirc ning c6 do twong dong vé miit trinh tu hodc d6 ddng nhit vé mit trinh tw 1a 70%,
80%., 85%, tot hon 12 90%, 91%, 92%, 93%, 94%, tot hon nita 1a 95%, 96%, 97%., 98%,
99%, 99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%. Theo mdt

khia canh cu thé sy biéu hién gia ting.

Sang ché ciing lién quan dén cat-xet biéu hién chira trinh tu khoi du / trinh tu
axit nucleic diéu hoa duoc chon tir nhém gdm: 4pgG600 (SEQ ID No. 1) va 4pMCP600
(SEQ ID No. 2) va trinh tu nucleotit b trg ctia né va manh chirc nang va dan xuat chirc
ning cta nd va trinh ty nucleotit b tro cia né, va p430 (SEQ ID No. 3) va p455 (SEQ
ID No. 4) va trinh ty nucleotit bd trg clia n6 va manh chirc nang ctia no, va dan xuét

chirc nang cia nd, va trinh ty nucleotit bd tr¢ ctia no,

trong do trinh tu khéi dau duoc lién két theo kiéu hoat dong dugc véi trinh tu
quan tam, tot hon 13 gen quan tdm hodc trinh tw ma héa khang nguy‘én, tot hon nira 1a
trinh tu quan tAm khéc loai va/hodc ngoai sinh, gen quan tdm hodc trinh ty ma hoa
khang nguyén,

trong d6 trinh tu khéi dAu / trinh t axit nucleic didu hoa dan dén su bicu hién
cua trinh tu nucleotit quan tam, tot hon 12 gen quan tam, tot hon nita 12 trinh ty ma hoéa
khang nguyén,

do d6 trinh tu khéi dau nay t6t hon 1a trinh tw khoi dau / trinh tw axit nucleic
diéu hoa khac loai, tét hon nira 1 trinh ty khoi ddu / trinh tu axit nucleic diéu hoa
ngoai sinh. Theo mot khia canh cu thé su biéu hién gia ting.

Theo mot khia canh cu thé cat-xet biéu hién 1 cat-xet biéu hién tai t6 hop, khéc
loai va/hodc ngoai sinh. Theo mdt khia canh cu thé khac trinh tu khai dau / trinh tu axit
nucleic didu hoa 14 trinh ty khéi ddu / trinh ty axit nucleic didu hoa téi to hop, khac loai

va/hodc ngoai sinh.

Sang ché ciing lién quan dén vecto nhu vecto virut hodc cau trac virut chira cat-
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xet biéu hién theo sang ché. Tot hon 12 vecto nay hitu hi¢u dé san xuat ché pham sinh

mién dich hoac vacxin.

Theo mot khia canh khac sang ché lién quan dén vecto nhu vecto virut hodc ciu
tric virut chta cat-xet biéu hién chta trinh tu khéi dau / trinh tu axit nucleic didu hoa
duoc chon tir nhém goém: 4pgG600 (SEQ ID No. 1) va 4pMCP600 (SEQ ID No. 2) va
trinh tu nucleotit bd tro clia né va manh chirc nang va dan xuét chirc nang ctia n6 va
trinh tu nucleotit bd trg ctia no, va p430 (SEQ ID No. 3) va p455 (SEQ ID No. 4) va
trinh ty nucleotit bd trg ciia né va manh chirc nang ctia né, va dan xuét chirc nang cua

no, va trinh tu nucleotit bo trg cua no,

trong d6 trinh ty khéi diu dwoc lién két theo kiéu hoat dong duge vdi trinh tu
quan tam, t6t hon 13 gen quan tm hodc trinh ty ma hoa khang nguyén, t6t hon nira 1a
trinh tw quan tdm khac loai vd/hodc ngoai sinh, gen quan tdm hodc trinh tw ma hoa

khang nguyén,

trong d6 trinh tw khéi dAu / trinh tr axit nucleic didu hoa dan dén sy biéu hién
cua trinh tu nucleotit quan tam, t6t hon 12 gen quan tam, tot hon nita 13 trinh tw ma hoa

khang nguyén,

do d6 trinh tw khéi dAu nay t6t hon 1a trinh tu khoi dau / trinh ty axit nucleic
didu hoa khac loai, tot hon nita 14 trinh tu khéi ddu / trinh tu axit nucleic diéu hoa
ngoai sinh. Theo mot khia canh cu thé su biéu hién gia tang. Tbt hon 1a vecto nay hitu

hiéu dé san xuat ché pham sinh mién dich hodc vacxin.

Sang ché ciing lién quan dén vecto (biéu hién) khéc loai nhu vecto virut hodc
plasmit dé chiing ngira ADN chira axit nucleic diéu hoa/ trinh tu khoi dau chira 4pgG600
(SEQ ID No. 1) va/hodac 4pMCP600 (SEQ ID No. 2) hodc trinh tu nucleotit bd tro cla
n6 hodc manh chirc ndang hodc dAn xuét chuc nang cua no6 hoac trinh ty nucleotit bd tro
ctia nd, hodc p430 (SEQ ID No. 3) va/hodc p455 (SEQ ID No. 4) hodc trinh tw nucleotit
bd tro cua n6 hodc manh chirc ning ctia n6, hodc dan xuét chure nang cua nd, hodc trinh
tu nucleotit bb tro ctia no, trong do6 axit nucleic didu hoa/ trinh tu khéi dau nay dan dén
su phién ma hodc su biéu hién cua trinh tu quan tdm, gen quan tdm, hodc trinh tu ma

héa khang nguyén. Theo mot khia canh cu thé sy phién ma hodc su bi€u hién cia trinh
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tu quan tAm, gen quan tAm, hodc trinh ty ma hoa khang nguyén 1a tang. Tét hon 14 vecto

nay hitu hiéu dé san xuat ché pham sinh mién dich hodc vacxin.

Theo mot khia canh cu thé, vecto nay la vecto tai td hop, khac loai va/hodc ngoai
sinh. Theo mét khia canh cu thé khéc trinh tw khoi dau / trinh tu axit nucleic diéu hoa
1 trinh tu khoi dAu / trinh tu axit nucleic didu hoa tai to hop, khac loai va/hodc ngoai

sinh.

Theo mot khia canh cu thé cua cat-xet biéu hién theo sang ché va/hoic ciia vecto
theo sang ché, manh chtc niang hoic dan xuét (cta trinh ty khoi dau / trinh tu axit
nucleic diéu hoa) c6 do twong déng vé mat trinh tu hodc do déng nhét vé mat trinh tu
13 70%, 80%, 85%, tot hon 1a 90%, 91%, 92%, 93%, 94%, tot hon nita 1a 95%, 96%,
97%, 98%, 99%, 99,1%, 99.2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%.

Theo mét khia canh cu thé khac cua cat-xet biéu hién theo sang ché va/hodc cia
vecto theo sang ché, manh chirc nang hoic dan xuét (cua trinh ty khoi dau / trinh tu axit
nucleic didu hoa) c6 chidu dai 1a 550 nucleotit, t6t hon 1a 500, 490, 480, 470, 460, 455,
450, 445, 440, 435, 434, 433, 432, 431, 430 nucleotit, tt nhat 1a 455 hodc 430 nucleotit.
Theo mot khia canh cu thé khac cua cat-xet biéu hién theo sang ché va/hodc cla vecto
theo sang ché, manh chirc ning hodc dan xuét (cta trinh tu khéi dau / trinh tu axit
nucleic didu hda) c6 chidu dai ndm trong khoang tir 430 dén 550 nucleotit, 430 dén 500
nucleotit, hodc 430 dén 480 nucleotit. Theo mdt khia canh cu thé khac nita cua cat-xet
bidu hién theo sang ché va/hodc cua vecto theo sdng ché, manh chtc nang hodc dan
xuét (cta trinh tw khéi dau / trinh ty axit nucleic diéu hoa) c6 do twong dong vé mat
trinh tu hodc d6 ddng nhat vé& mat trinh tu 1a 70%, 80%, 85%, tot hon 1a 90%, 91%,
92%, 93%, 94%, t6t hon nita 12 95%, 96%, 97%, 98%, 99%, 99,1%, 99,2%, 99,3%,
99,4%., 99,5%, 99,6%, 99,7%, 99,8%, 99,9%.

Theo mdt khia canh cu thé khac cua cat-xet biéu hién theo sang ché va/hoac cla
vecto theo sang ché, manh chtrc nang hodc dan xuét (cta trinh tu khoi dau / trinh tu axit
nucleic didu hoa) 1a doan cat cut ctia 4pgG600 (SEQ ID No. 1) hodc trinh tu nucleotit
bd trg cia né, tét hon 1a do ddng nhat v& mit trinh tur 14 (it nhat 12) 72% trén toan bd
chiéu dai (hodc cao hon). Tét hon 13, manh chirc ning cua 4pgG600 (SEQ ID No. 1) 1a
manh c6 tén goi p430 (SEQ ID NO:3).
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Theo mot khia canh cu thé khéac ctia cat-xet biéu hién theo sang ché va/hoic cua
vecto theo sang ché, manh chirc ning hoac dan xuét (cta trinh tu khoi dau / trinh tur axit
nucleic diéu hoa) 1a doan cit cut ctia 4pMCP600 (SEQ ID No. 2) hodc trinh tw nucleotit
bd tro cua né, tot hon 1a @ ddng nhét vé& mat trinh tu 1a (it nhét 1a) 78% trén toan bd
chiéu dai (hodc cao hon). Tt hon 13, manh chitc nang cua 4pMCP600 (SEQ ID No. 2)
1a manh ¢6 tén goi p455 (SEQ ID NO:4).

Theo mot khia canh cu thé khéc cua cat-xet biéu hién theo sang ché va/hodc ctia
vecto theo sang ché, cat-xet biéu hién va/hoic vecto nay bao gém mot hodc nhiéu trinh
tu diéu hoa khac nhu tin hiéu két thtic, tin hiéu polyadenyl hoa hodc yéu td didu hoa

nhu IRES va/hodc peptit 2a.

Theo mot khia canh cu thé vecto theo sang ché 1a vecto khac loai va/hodc ngoai

sinh.

Theo mot khia canh cu thé khac cua sang ché vecto theo sang ché 14 vecto virut,
t6t hon 1a duge chon tir nhém gdém herpes viridae nhu Equid Alphaherpesvirus 1 (EHV-
1), Equid Alphaherpesvirus 4 (EHV-4) va céc Varicellovirut khac nhu Suid
Alphaherpesvirus 1 (virut Pseudorabies, PrV) va Bovine Alphaherpesvirus 1 (Bovine
Herpesvirus 1, BHV-1), Adenoviridae (AdV) nhu CAdV (Canine Adenovirus), viridae
c6 lién quan dén Adeno, Baculoviridae, Lentiviridae nhu Retroviruses, va Poxviridae.
Theo mot khia canh cu thé hon vecto virut nay 1a thanh phﬁn thudc ho Herpesviridae,
tdt hon 1a thudc chi Alphaherpesvirinae, tdt hon nira 1a thudc phan chi Varicellovirus,
tdt nhat 1a vecto nay 1a Equid Alphaherpesvirus 1 (EHV-1).

Sang ché ciing lién quan dén phwong phap san xuét vecto, tot hon 1a vecto virut,
bao gbm cac budc:

a. Tao ra trinh tu khoi dau va/hoic trinh tu axit nucleic diéu hoa theo sang
ché,

b. Hop nhét trinh tu khéi dau da néu & budce a) vao bo khung vecto ¢o
ngudn goc tir virut, ma duge chon tir nhom gdm: Herpesviridae nhu EHV-1, EHV-4,
Varicelloviruses nhu Suid Alphaherpesvirus 1 (Pseudorabies virus, PrV) va Bovine

Alphaherpesvirus 1 (Bovine Herpesvirus 1, BHV-1), Adenoviridae (AdV) nhu CAdV
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(Canine Adenovirus), Parvoviridae nhu virut c6 lién quan dén Adeno, Baculoviridae,
Retroviridae, va Poxviridae, tot hon 1a bd khung vecto nay c6 nguon goc tir virut

herpes, tot hon nira 1 bo khung vecto nay 1a EHV-1 hoac EHV-4.

Sang ché ciing lién quan dén dong té bao chu sinh vat nhan chuén, dic trung &
chd n6 cho phép su sao chép cla vecto theo sang ché, tdt hon 12 dong té bao chu nay 1a
dong té bao dong vat c6 vii hodc dong té bao con tring, t6t nhat 1a dong t€ bao chi nay
12 dong té bao PK/WRL, dong té bao RK 13, dong té bao MDBK, dong t€ bao ST, dong
t& bao AI-ST, dong té bao VERO, dong té bao S9, Sf21, dong té bao Sf plus, dong té

bao MDCK, va/hogc dan xuét cia no.

Sang ché con dé cap dén phuong phép sin xuét té bao chu, dic trung bing céc
budc dudi day:

a. G4y nhiém dong té bao chu sinh vt nhan chuén theo diém 21 bang vecto

theo cac diém tir 9 dén 19,
b.  nudi cly té bao da gay nhidm trong diéu kién thich hop,
c.  tuyy thu nhan té bao chi néu trén.

Céc dong té bao chii dong vat c6 vi nhu duge liét ké trén day thuong duge nudi
cdy trong binh nuoi cdy mo bang nhwa dugce nhing chim trong mdi trudng dé nuoi cay
t€ bao dong vat c6 vii nhu mdi trudong thiét yéu t6i thiéu (Minimal Essential Medium -
MEM) dugc bd sung véi mudi cta Earle va huyét thanh bao thai bo. Cac dong té bao
dong vat c6 vi dugc gitt trong ti 0 ¢ 37°C trong moi trudng khi quyén thong thuong
duoc bd sung véi 5% CO2 va dd 4m khoang 80%. Dong té bao con trang dwoc nudi ciy
trong binh nudi cdy mo bang nhya dugc nhing chim trong mdi trudong nudi cay té bao

con trung va dugc gitt 6 27°C trong moi truong khi quyén thong thuong trong ti 0.

Sang ché ciing lién quan dén viéc sir dung trinh tu axit nucleic chira 4pgG600
(SEQ ID No. 1) hodc 4pMCP600 (SEQ ID No. 2) hodc trinh tu nucleotit bd tro ctia né
hodc manh chirc nang hodc dan xuét chire ndng ctia né hoac trinh tu nucleotit bd tro cua
no, lam trinh tu khoi dau, trong do trinh ty axit nucleic nay dan dén su biéu hién cta
trinh tu nucleotit quan tam, tot hon 1a gen quan tam, tdt hon nira 13 trinh tw ma hoa

khang nguyén. Theo m¢t khia canh cu thé su biéu hién gia ting.
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Sang ché ciing lién quan dén viéc st dung trinh tu axit nucleic chtra 4pgG600
(SEQ ID No. 1) hodc 4pMCP600 (SEQ ID No. 2) hoac trinh tu nucleotit bb tro ciia né
hodc manh chirc nang hoac dAn xuit chuc nidng cuia no6 hodc trinh tu nucleotit bd trg cua
no, lam trinh tu axit nucleic diéu hoa, trong d6 trinh ty axit nucleic nay dan dén su biéu
hién cua trinh tu nucleotit quan tam, t6t hon 1a gen quan tam, tot hon nita 13 trinh tu ma

hoa khang nguyén. Theo mot khia canh cu thé su biéu hién gia ting.

Sang ché ciing lién quan dén viéc st dung trinh tu axit nucleic chaa p430 (SEQ
ID No. 3) hodc p455 (SEQ ID No. 4) hodc trinh tu nucleotit bd tro cia né hoic manh
chtic nang hoac dan xuét chirc ning cia né hodc trinh tw nucleotit bd tro cta no, 1am
trinh tu khoi dau, trong do trinh ty axit nucleic nay dan dén su biéu hién cua trinh tu
nucleotit quan tim, tot hon 13 gen quan tam, t6t hon nira 13 trinh tuy ma héa khang

nguyén. Theo mot khia canh cu thé su biéu hién gia tang.

Sang ché ciing lién quan dén viéc sir dung trinh ti axit nucleic chira p430 (SEQ
ID No. 3) hodc p455 (SEQ ID No. 4) hoac trinh tir nucleotit bd tro ctia n6 hoic manh
chiric nang hoac dan xuét chtrc nang ctia né hodc trinh tu nucleotit bd tro cta no, 1am
trinh tu axit nucleic diéu hoa, trong do trinh tu axit nucleic nay dan dén su biéu hién
cua trinh tu nucleotit quan tam, tot hon 1a gen quan tam, tot hon nita 12 trinh ty ma hoa

khang nguyén. Theo mot khia canh cu thé su biéu hién gia tang.

Sang ché ciing lién quan dén kit chira vecto theo sang ché, (cac) té bao chu, tuy

y (céc) tdc nhan chuyén nhiém, va to huéng dan st dung.

Sang ché ciing lién quan dén viéc sir dung vecto theo sdng ché hoac dong té bao
chu sinh vat nhan chun theo sang ché hoac té bao chu sinh vat nhan chuén theo sang
ché dé san xuit ché pham sinh mién dich hodc vacxin, tuy y bang cach sir dung M.O.L

bang tir 0,01 dén 0,001.

bac biét 1a, dé sur dung vecto virut, dong té bao chu dong vat c6 va thuong dugce
nudi cdy va duge sinh truéng dé hop dong hodc hgp dong phu tuy thudc vao dong té
bao. Vecto virut duoc két hop v6i lugng thich hgp moi truong nudi cay sach va dugc
pha loang dé tao ra ty 1¢ gay nhiém (multiplicity of infection - m.o.i.) tir 0,001 dén 0,01.
MBoi truong nudi cdy té bao duoc loai bé tir cac té bao chu va duoc thay bang mdi truong

chira vecto virut da pha loang. Dich nuo1 cdy té bao da chung nay dugc u & 37°C/5%
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CO2 trong khoang 2 dén 4 ngay tly thudc vao dong té bao. Su sao chép clia vecto virut

trong cac té bao tao ra tac dong gdy bénh té bao (cytopathic effect - CPE) va cubi cling

pha hity va lam chét cac té bao. Nguyén liéu duge thu hdi va duge bao quan & -80°C.

D6 chuan virut dugc xéac dinh.

Sang ché ciing lién quan dén ché pham sinh mién dich chua

a.

b.

cat-xet biéu hién theo sang ché va/hoic

vecto theo sang ché, va/hoic

polypeptit duoc biéu hién béi cat-xet biéu hién theo sing ché va/hoiac
polypeptit dugc biéu hién béi vecto theo séng ché, nhu virut, virut song
duoc cai bién, hat giéng virut (VLP) hodc dang twong tu, va

ty v chat mang duroc dung hodc chdp nhan duge cho thu y hodc ta dugc,
t6t hon 1 chit mang nay 14 thich hop dé dung qua dudng miéng, trong da,

trong co hodc trong mili.

Theo mot khia canh cu thé ché phém sinh mién dich nay chtra virut. Theo mot

khia canh cu thé khac ché phim sinh mién dich nay chira virut 1y nhiém.

Sang ché cling lién quan dén vacxin hodc dugc pham chira

a.

b.

cat-xet bi€u hién theo sang ché va’hodc
vecto theo sang che, va/hoac

polypeptit dugc biéu hién bdi cat-xet biéu hién theo sng ché va/hoic
polypeptit dugc bidu hién bdi vecto theo sang ché, nhur virut song duge
cai bién, hat giéng virut (VLP) hodc dang twong ty, va

chit mang duoc dung hoic chdp nhan duge cho thi y hodc ta dugc, 1ot
hon 12 chit mang nay la thich hgp dé dung qua duong miéng, trong da,

trong co hodc trong mii,

tuy y vacxin nay con chura ta dugc.
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Séng ché con dé cap den phuong phéap san xuat ché pham mien dich hoéc vacxin
dé 1am giam ty 1& mic phai hodc mtrc 4 nghiém trong cia mot hodc nhi€u dau hi¢u 1am

sang lién quan dén hodc gay ra bdi su ldy nhiém, bao gbm cac bude sau:

a. gay nhiém dong té bao chu dong vat c6 nhan chudn theo sang ché biang

vecto theo sang ché,
b. nudi cAy té bao di gay nhidm trong diéu kién thich hop,
c. thu nhan té bao da gay nhiém va/hodc vecto va/hodc cac thanh phﬁn virut,
d.  tuy ¥ tinh ché phan da thu nhan & budc c)
e. tron 14n phén da thu nhan nay véi chit mang dugc dung.
Phuong phép diéu tri

Sang ché con dé cap dén ché pham mién dich hodc vacxin theo sang ché dé su
dung trong phuong phap gidm hodc phong ngira cac d4u hiéu 14m sang hodc bénh do su
nhiém tac nhan gy bénh gay ra ¢ dong vit hodc dé str dung trong phwong phap diéu tri
hodc phong ngira su nhiém tac nhin gy bénh & dong vat, t6t hon 1a dong vat nay la

dong vat san xuét thue phém nhu lon hodc gia suc.

Séang ché ciing dé cap dén phuong phap gdy mién dich cho dong vét nhu dong
vét san xuét thuc phdm bao gbm viéc cho dong vat san xuét thue phim nay dung ché

pham sinh mién dich hodc vacxin nhu dugc mo ta trong ban mo ta nay.

Sang ché con dé cap dén phuong phap giy mién dich cho dong vét nhu dong
vat san xuét thuc phdm bao gb6m lon dé chéng lai bénh 14m sang do tac nhan gy bénh
gdy ra ¢ dong vat nay, phuong phap nay bao g6m budc cho dong vat dung ché pham
sinh mién dich theo sang ché hoic vacxin theo sang ché, trong d6 ché phim mién dich
hodc vacxin nay khong gay ra cac dAu hiéu 1am sang vé sy nhiém ma c6 kha ning cam
mg dap tng mién dich ma tao mién dich cho dong vat chdng lai cac hinh thirc gdy bénh

cua tac nhan gay bénh da néu.

Theo mot khia canh cu the, viéc gay mién dich dan dén 1am giam ty 1& mac phai
su nhiém virut dac thu trong dan hoac dan dén 1am giam mirc 40 nghiém trong cia cac

dau hiéu 1am sang gy ra boi hodc ¢6 lién quan dén nhiem virut dac thu.
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Ngoai ra, viéc gdy mién dich cho dong vat san xuét thire pham c6 nhu cau bang
ché pham sinh mién dich nhu dwoc dé cip ¢ day, dan dén viéc phong ngira sy lay nhiém
virut cho dong vat san xuét thue phém. Tham chi tot hon nita 13, viée giy mién dich dan
dén dap dmg midn dich hiéu qua, kéo dai, chdng lai sw nhiém virut da néu. S& duoc hiéu
rang, quang thoi gian néu trén s& kéo dai trén 2 thang, t6t hon trén 3 thang, tot hon nita
trén 4 thang, t6t hon nita trén 5 thang, t6t hon nita trén 6 thang. Can hiéu rang, viéc gy
mi&n dich khong thé c6 hiéu qua & tit ca cac dong vat / ddi twong gdy mién dich. Tuy
nhién, thuat ngit nay doi hoi rang mot phan dang ké dong vat/déi tugng trong dan dugc

gdy mién dich mdt cach hiéu qua.

Sang ché dé cap dén phwong phép diéu tri hodc phong ngira céc triéu ching 1am
sang gy ra béi virut ¢ dong vat nhu dong vat san xuét thuc phim can diéu tri hoic
phong ngtra, phuwong phap nay bao gbdm buéc cho dong vat dung luong c6 tac dung diéu

tri bénh cua ché pham sinh mién dich hodc vacxin nhu dugc md ta trong ban mo ta nay.

Tét hon 13, cac triéu ching 14m sang duge giam it nhét 12 50%, con t6t hon nita
1a khoang it nhat 12 60%, con tt hon nita 14 it nhét 12 70%, con tot hon nita 1a it nhat Ia
80%, con tét hon nira 14 it nhat 1a 90%, van con t6t hon nita 13 it nhat 12 95% t6t nhét 1
100% so vai dong vat khong dugce diéu tri (khong dugce chiing ngira) nhung sau dé bi

nhiém virut cim A dic thu & lon.

Séang ché con dé cap dén kit dé chung ngira dong vat, t6t hon 13 dong vat san Xuat
thuc phém nhu lon hodc gia suc, dé chéng lai bénh c6 lién quan dén va/hodc giam ty 1&
mic phai hoac d§ nang cia mot hodc nhiéu ddu hiéu 14m sang c6 lién quan dén hoac do

tac nhan giy bénh gy ra & dong vat, chira:

a) dung cu dinh lugng c6 kha nang dua vacxin vao dong vat da néu; va
b) ché pham sinh mién dich theo sang ché hodc vacxin theo sang che, va

c) ty y to huéng dan st dung.

Trur khi duogc xac dinh theo cach khac, tat ca moi thuat ngit khoa hoc va k¥ thuat
st dung trong ban mo ta nay c6 cung nghia nhu thuong dugc hiéu boi ngudi c6 hiéu
biét trung binh trong linh vuc cua sang ché nay. Y nghia va pham vi cua cac thuat ngir

cén phai 16 rang; tuy nhién, trong truong hop khong rd rang tiém 4n bét ky, cac dinh
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nghia néu ra ¢ day c6 tinh quyét dinh hon so véi bét ky dinh nghia trong tur dién hoac
dinh nghia bén ngoai nao. Thém nira, trir khi dugc yéu cau theo cach khac béi ngit canh,
c4c thudt ngir s it s& bao gdm cé sd nhiéu va cac thuat ngit sb nhidu s& bao gdm ca sb
it. O day, sir dung “hodc” c6 nghia 1a “va/hodc” trir khi duge quy dinh theo cach khac.
Hon ntra, viéc st dung thudt ngit “bao gém”, cling nhu cac dang khac nhu “bao gém
ca” va “dugc bao gdm” khong bi han ché. Tt ca cac tai lidu patent va cong bb dé cap

& day duge két hop bang cach vién din trong sang ché nay.

Viéc thuc hién sang ché s& sir dung, trir khi duoc chi rd theo cich khac, cac ky
thuat thong thuong vé virut hoc, sinh hoc phan tir, vi sinh vét hoc, cong nghé ADN tai
t6 hop, héa hoc protein va mién dich hoc 12 c4c k§ thuét nay thudc vé k¥ ning trong
linh vuc. Cac k¥ thudt nhu vay duoc giai thich de‘iy du trong tai liéu. Vi du, xem trong
Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory Manual, Vols. I, II
and III, Second Edition (1989); DNA Cloning, Vols. I va II (D. N. Glover ed. 1985);
Oligonucleotit 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); the series, 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); and Handbook
of Experimental Immunology, Vols. I-IV (D. M. Weir and C. C. Blackwell eds., 1986,
Blackwell Scientific Publications).

Truéc khi mé ta chi tiét sang ché, can hiéu ring sang ché khong bi gidi han & céac
trinh tu ADN, polypeptit hodc cac thong sd quy trinh cu thé ma c6 thé thay doi. Cling
can hiéu rang, thuat ngit dugc st dung trong ban md ta nay chi nham muc dich mo ta
cac phuong an cu thé va khong du dinh dé han ché. Nhu duge st dung trong ban mo ta
va yéu cau bao ho ctia sdng ché nay, dang s6 it “mot” va dang x4c dinh bao g6m ca dang
s6 nhiéu trir khi ngir canh chi rd theo cach khac. Do d6, vi du, thuat nglt tham chiéu
"khang nguyén" bao g6m ca hdn hop cta hai hodc nhiéu khang nguyén; thuat ngft tham

chiéu "ta dugc" bao gdom ca hdn hop ctia hai hodc nhiéu td dugc va twong tu.
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Céac dinh nghia sinh hoc phan twr

Thuét nglt “vecto” nhu n6 dugc biét trong linh vuc nay d& cap dén cau tric
polynucleotit, thuong 1a plasmit hodc nhiém sic thé nhan tao cua vi khuin, dwoc st
dung dé truyén vat liéu di truyén sang té bao chu. Vecto c6 thé 13, vi dy, vi khudn, virut,
thé thuc khuan, nhiém sic thé nhan tao cia vi khuan, cosmit, hodc plasmit. Vecto nhu
duogc st dung trong ban md ta nay co thé bao gdm hoic chita ADN hodc ARN. Theo
mot sd phuong 4an, vecto bao gdm ADN. Theo mot s6 phuong 4n vecto 1a virut lay
nhiém. Vecto virut chira hé gen ctia virut ma dugc thao tac theo cach né mang gen ngoai
lai ma khong c6 chirc ning trong qua trinh sao chép cia vecto virut khong trong nudi
cdy té bao ciing nhur trong dong vat chi. Theo céc khia canh cu thé cta phan mo ta vecto
c6 thé dugce sir dung cho céc khia canh khac nhau nhu don thuan chuyén vat liéu di
truyén, dé chuyén nhiém vao té bao chu hoic sinh vat, dé sir dung lam vacxin, vi du
vacxin ADN hodc cac muc dich biéu hién gen. Su biéu hién gen la thudt ngir mo ta qua
trinh sinh tbng hop protein trong té bao khi dugc dan hudéng bang trinh trr polynucleotit
dac thu duoc goi 1a gen. Theo mdt khia canh cu thé vecto ¢6 thé 1a "vecto biéu hién", 13
vecto ¢6 kha nang dan huéng su biéu hién cta protein dugc ma hoa béi mot hodc nhiéu

gen dugc mang bdi vecto khi né c6 mat trong moi truong thich hop.

Vecto va phuong phép dé tao ra va/hodc sir dung vecto (hodc thé tai td hop) dé
biéu hién c6 thé 1a hodc twong tw nhu cac phuong phéap dugc boc 1 trong: Patent My
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, cdc don cong b6 PCT
s WO 94/16716, WO 96/39491, WO 95/30018; Paoletti, "Applications of pox virus
vector 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 sb
4,745,051 (baculovirus tai td hop); 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 Regulated Expression of Escherichia coli B-
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Galactosidase in Infect Cells with Baculovirus vector, "Molecular and Cellular Biology
March 1984, Vol. 4, No. 3, p. 406; EPAO 370 573; don yéu cau cip patent M§ sb
920,197, ndp 16 thang 10 ndm 1986; cong bd don chau Au sb 265785; patent My s6
4,769,331 (herpesvirus tai td hop); 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 My sb
s6 5,591,439, 5,552,143; WO 98/00166; loat don My s6 08/675,556, va 08/675,566 ca
hai ndp ngay 03 thang 07 nam 1996 (adenovirus tai t6 hop); Grunhaus et al., 1992,
"Adenovirus as cloning vector," 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
etal., 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: 11414-11420, October 1996; va patent My s 5,591,639,
5,589,466, va 5,580,859, ciing nhu cong bd qudc t& s6 WO 90/11092, WO93/19183,
W094/21797, WO095/11307, W095/20660; Tang et al., Nature, va Furth et al.,
Analytical Biochemistry, lién quan dén vecto biéu hién ADN, ngoai nhitng di tuong
khac. Ciing xem trong tai liéu WO 98/33510; Ju et al., Diabetologia, 41: 736-739, 1998
(hé bidu hién virut cham); Sanford et al., patent M§ sd 4,945,050; Fischbachet al.
(Intracel); WO 90/01543; Robinson et al., Seminars in Immunology vol. 9, pp. 271-283
(1997), (hé vecto ADN); Szoka et al., patent My s6 4,394,448 (phuong phép cai xen
ADN vao céc té bao séng); McCormick et al., patent My s6 5,677,178 (st dung céc
virut gay bénh té bao); va patent My $6 5,928,913 (c4c vecto dé phan bd gen); ciing nhu

cac tai liéu khac vién dan ¢ day.
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Thuat ngit “vecto virut” mo ta virut duoc bién ddi di truyén ma dwgce thao tac
bang k§ thuat ADN tai t6 hop theo cach ma sy xAm nhp cua nd vao té bao chu dan dén
cac hoat dong sinh hoc cu thé, vi du su biéu hién cua gen chuyén dugc mang boi vecto.
Theo mot khia canh cu thé gen chuyén 13 khang nguyén. Vecto virut ¢6 thé hodc khong

thé co kha nang sao chép trong té bao, mé hoic sinh vat dich.

Viéc tao ra vecto virut co thé dugc thuc hién br?mg cach st dung cac k¥ thuat
cong nghé di truyén thich hop da biét rd trong linh vurc nay, bao gbm, nhung khong gi6i
han, cac k¥ thuat chuin vé phén giai endonucleaza gidi han, ndi, bién nap, tinh ché
plasmit, giai trinh tw ADN, chuyén nhiém trong nudi céy té bao, vi du nhu duoc mo ta
trong Sambrook et al. (Molecular Cloning: A Laboratory Manual. Cold Spring Harbor
Laboratory Press, N.Y. (1989)) or K. Maramorosch and H. Koprowski (Methods in
Virology Volume VIII, Academic Press Inc. London, UK (2014)).

Vecto virut c¢6 thé két hop cac trinh tu tir hé gen clia sinh vat da biét bat ky. Cac
trinh tu nay c6 thé dugc két hop & dang nguyén ban cia chung hoac ¢6 thé duoc cai
bién theo cach bt ky dé thu dugc hoat tinh mong mudn. Vi dy, cac trinh tu c6 thé bao

gom cai xen, x0a hodc thay the.

Vecto virut ¢6 thé bao gdm viing ma hoa cho hai hay nhiéu protein quan tam. Vi
du, vecto virut c¢6 thé bao gdm viing ma héa cho protein quan tdm th nhat va viing ma
hoa cho protein quan tdm thr hai. Protein quan tim th nhét va protein quan tAm thu
hai c6 thé gidng hoic khic nhau. Theo mot s6 phwong 4n, vecto virut c6 thé bao gom
(cac) ving ma héa clia protein quan tdm tht ba hodc thir tu. Protein quan tAm thur ba va
thi tu ¢6 thé gibng hoidc khic nhau. Téng chiéu dai ctia hai hay nhiéu protein quan tAm
duge mi héa bai mot vecto virut c6 thé khac nhau. Vi du, tong chiéu dai clia hai hay
nhiéu protein co thé it nhét 14 khoang 200 axit amin. ft nhat khoang 250 axit amin, it
nhat 14 khoang 300 axit amin, it nhét 1a khoang 350 axit amin, it nhat 1a khoang 400 axit
amin, it nht 14 khoang 450 axit amin, it nhét 12 khoang 500 axit amin, it nhéat 1a khoang
550 axit amin, it nhit 12 khoang 600 axit amin, it nhat 1a khoang 650 axit amin, it nhat
1a khoang 700 axit amin, it nhat 1a khoang 750 axit amin, it nhat la khoang 800 axit

amin, hoac dai hon.
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Cac vecto virut dugc vu tién bao gdm vecto virut herpes nhu thu dugc tir EHV-
1 hoic EHV-4 hodc cac varicellovirus nhu PrV (virut Pseudorabies) hoac BHV-1

(Bovine Herpesvirus 1).

~, €6

Theo khia canh cu thé cua sang ché, thuat ngit “vecto virut” hodc theo cach khac
13 “céu trac virut” dé cap dén cAu trac virut tai to hop thu duge tir virut, ma duoc chon
tir cac ho Herpesviridae nhu EHV-1, EHV-4 hoac Suid Alphaherpesvirus 1 gidng
Varicellovirus (Pseudorabies virus, PrV) va Bovine Alphaherpesvirus 1 (Bovine
Herpesvirus 1, BHV-1), Adenoviridae (AdV) nhu CAdV (Canine Adenovirus, van
Regenmortel et al.), virut c6 li€n quan dén Adeno giéng Parvoviridae , Baculoviridae,
Retroviridae, hoic Poxviridae. (http://www.ictvonline.org/virustaxonomy.asp Virus

Taxonomy: 2015 Release EC 47, London, UK, July 2015; Email ratification 2016 (MSL

#30). Cac vecto virut dugce uu tién bao gf”)m vecto virut herpes nhu thu dugce tr EHV-1
hodc EHV-4 hoic cac Varicellovirus khac nhu PrV (virut Pseudorabies) hoac BHV-1
(Bovine Alphaherpesvirus 1).

Céac thuat ngir “vecto virut” va “cAu tric virut” c6 thé dugc st dung thay thé

nhau.

Thuat ngir “ciu tric," nhw dugc st dung & day, d& cap dén axit nucleic tai t6 hop

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

Thuat ngit “plasmit” d& cap dén ADN té bao chat ma sao chép doc 1ap v6i nhiém
sic thé vi khuan trong té bao chu vi khudn. Theo mot khia canh cu thé cua sang ché
thuét ngir “plasmit” va/hodc “plasmit chuyén” dé cap dén thanh phan ciia k§ thuat ADN
tai td hop c6 thé s dung @8 tao cAu tric vi du cat-xet biéu hién dé cai xen vao trong
vecto virut. Theo khia canh cu thé khac thuat ngit “plasmit” co thé duoc str dung dé chi

plasmit c6 thé sir dung cho muc dich chung ngira ADN.

Nhu dugce st dung & day, thuat nglt "axit nucleic" va "polynucleotit” c6 thé thay

thé cho nhau va dung dé chi axit nucleic bat ky.

Thuit ngit “axit nucleic”, “trinh tu axit nucleic”, “trinh tu nucleotit,
“polynucleotit”, “trinh tu polynucleotit”, “trinh tw ARN”, hodc “trinh tw ADN” nhu

dugc st dung trong badn mod ta nay d& cap dén oligonucleotit, nucleotit hoac
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polynucleotit va cdc manh va cac phan ctia né va ADN hodc ARN c¢6 ngudn goc tir hé
gen hoac co ngudn gbe tong hop, ma cé thé 1a soi don hodc sgi kép va 1a s¢i c6 nghia
hodc so1i dbi nghia. Trinh tu co thé 1a trinh ty khong mé hoa, trinh ty ma hoa hodc hon
hop cua hai trinh ty nay. Trinh ty axit nucleic theo sang ché ¢6 thé dugc tao ra bang
céch st dung céac k¥ thut chuan di duge nguoi c6 k§ ning trung binh trong linh vuc
nay biét rd.

Thuit ngir "axit nucleic" va "polynucleotit" cu thé cling bao gdm cac axit
nucleicbao gdm céc bazo khac ngoai nim bazo xuét hién trong sinh hoc (adenin, guanin,
thymin, xytosin va uraxil).

9% 1

Céc thuat nglr “axit nucleic didu hoa”, "yéu tb diéu hoa" va "yéu t6 kiém soét su
biéu hién" dugc su dung thay thé cho nhau va dé chi cac phéan tr axit nucleic ma co thé
anh huéng dén sy biéu hién cia trinh ty ma hoa duge lién két theo kiéu hoat dong duoc
trong sinh vat chu cu thé. Cac yéu t6 nay duge st dung rong va bao ham tat ca cac yéu
t6 thiic ddy hodc diéu hoa qué trinh phién ma, bao gdom yéu té khoi dau, trinh ty khoi
dau, yéu t6 161 can cho su tuong tic co ban cia ARN polymeraza va yéu t6 phién ma,
yéu t6 ngugc dong, yéu t tang cuong, va yéu t6 dap tmg. Cac yéu t6 diéu hoa lam vi
du & sinh vat nhan so bao gém trinh tu khoi dau, trinh tu van hanh va vi tri gén két
ribosom. Cac yéu té diéu hoa dugc st dung trong té bao nhan chuin c6 thé bao gdm,
nhung khong gi6i han &, trinh ty kiém soét phién ma va dich ma, nhu trinh ty khéi dau,
yéu tb tang cuong, tin hiéu ghép ndi, tin hiéu polyadenyl hoa, yéu t6 két thuc, tin hiéu
phan giai protein, cac vi tri ndi nhap ribosom bén trong (internal ribosom-entry sites -
IRES), trinh tu picornaviridal 2A, va twong tw, ma tao ra va/hodc diéu hoa su biéu hién

ctia trinh tw ma hoa va/hodc san xuat polypeptit duge ma héa trong té bao chi.

“Vi tri ndi nhap ribosom bén trong” hodc “IRES” mo ta trinh tw ¢6 chirc nang
thuc day su khéi diu dich ma doc lap v6i ddu 5 ciia gen ctia IRES va cho phép hai
xistron (khung doc m¢) dugce dich ma tir mot ban phién ma trong té bao dong vat. IRES
tao ra vi tri ndi nhap ribosom doc 14p cho viéc dich ma cua khung doc m¢d ngay xudi
dong cia n6. Khong gidng nhr mARN vi khuén c6 thé 1a da xistron, tirc 1a ma hoa cho
mot vai polypeptit khac nhau ma dwgc dich ma Ian lugt tir mARN, hau hét cac mARN

ctia té bao dong vat 1a don xistron va ma hoa chi dé tong hop mot polypeptit. Vi san
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pham phién ma da xistron trong té bao nhan chuén, viéc dich ma bat du tir diém khéi
d4u dich ma & dau 5°, két thuc & codon két thic thir nhat, va sin pham phién ma s& dugc
giai phong khoéi ribosom, dan dén viéc dich ma cta polypeptit dugc ma hoa thir nhat
trong mARN. Trong té bao nhan chuin, san pham phién ma da xistron c6 IRES dugc
lién két theo kiéu hoat dong duoc véi khung doc mé thir hai hodc tiép theo trong san
phim phién ma cho phép viéc dich ma 1an luogt cua khung doc mé xudi dong dé tao ra
hai hay nhiéu polypeptit dugc ma héa boi cing mot san pham phién ma. IRES c6 thé
6 chidu dai khac nhau va tir nhiéu nguén khac nhau, vi du virut Encephalomyocarditis
(EMCV), picornavirus (vi du virut bénh chén tay miéng, FMDV hodc virut Polio (PV),
hoic virut viém gan C (HCV). Céc trinh ty IRES khéac nhau va viéc stt dung ching trong
tao clu truc vecto di dugc md ta va da duogc biét o trong linh vyc ndy. Trinh tu ma hoa
xudi chidu duge lién két theo kiéu hoat dong dugc véi dau 3' cia IRES & khoang cach
bét ky ma s& khong gy anh hudng bat lgi cho su biéu hién cta gen xudi chidu. Khoang
cach tdi uu hodc cho phép giita IRES va bat dau ciia gen xudi dong c6 thé duoc xac
dinh d& dang bang cach thay dbi khoang cach va do su biéu hién & dang ham ctia khoang

cach.

Thuat ngit “2a” hodc “peptit 2a” ¢6 nghia la céc trinh tu oligopeptit ngin, duge
mo ta 1a 2a va ‘gidng 2a’, duge dung lam phén tir lién két ma co thé diéu tiét sy phan
cat dich ma dong thoi giita cac protein bang quy trinh duoc xac dinh 12 bd qua ribosom.
Céc trinh tw 2a va ‘gidng 2a’ (tr Picornaviridae hodc cac virut khac hodc trinh tu té bao)
¢6 thé duoc sir dung dé ndi nhidu trinh tu gen thanh mot gen, dam bao su biéu hién dong

thoi trong cung té bao (xem Luke and Ryan, 2013).

Nhu duoc sur dung trong ban mo ta nay, thuat ngit "trinh tu khoi dau” hodc “trinh
tu khai ddu” c6 nghia 1a trinh tw nucleotit cho phép su gin két cia ARN polymeraza va
dan huéng su phién ma cua gen. Thong thuong, trinh ty khoi diu dugc nim trong viing
khong ma hoa 5’ cua gen, gan v6i vi tri khéi dau phién ma ctia gen. Cac trinh tu thanh
phan trong trinh tu khéi diu ma c6 chirc nang khoi dau phién ma thuong duge mo ta
dac diém br?mg trinh ty nucleotit lién Gtng. Cac vi du vé trinh tu khai dau bao gém, nhung
khong bi gi6i han &, trinh ty khoi dau tir vi khun, nAm men, thuc vat, virut, va dong

vat nhu dong vat ¢ vi (bao gobm ngua, lon, trdu bo va nguoi), chim hodc con trung.
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trinh tu khéi dAu c6 thé cam tng, kidm ché va/hodc mic dinh. Trinh tu khéi dau cam
g bat diu tang mirc do phién ma tr ADN duéi su kiém so4t cua chung dé dap tmg
v6o1 mot sb thay doi trong diéu kién nudi céy, nhu thay dbi nhiét do (Ptashne, 2014). Cac
vi du v trinh tu khoi dau da dugce nguoi c6 k¥ nang trung binh trong linh vuc nay biét
15 12 vi du gen cuc sém 1 SV40 16n T, HCMV va MCMYV, trinh ty khoi dau alpha yéu

to kéo dai ctia nguoi, trinh tu khéi dau polyhedrin cta baculovirus.

Nhu dugce sir dung trong ban mo ta nay trong ngit canh cua sang ché, thuat ngit
trinh tu khéi dAu dic biet dé chi manh chirc ning vi du phan cit cut ciia 4pgG600 (SEQ
ID No. 1) hodc trinh tu nucleotit bd tro ciia n6, t6t hon 1a do déng nhét trinh tur 1a (it
nhét 1a) 72% trén toan bo chiéu dai (hoac cao hon). Hon nita, nhu dugc st dung trong
ban mo ta nay trong ngit canh cua sang ché, thuat ngir trinh tu khéi dau dic biét dé chi
ménh chirc nang, vi du phin cit cut ciia 4pMCP600 (SEQ ID No. 2) hoac trinh tu
nucleotit bd tro cia nod, t6t hon 14 do d@)ng nhét trinh tu 14 (it nhét 1a) 78% trén toan bo
chidu dai (hodc cao hon). Tét nhat 12 thuat ngit “trinh ty khéi dau” dé chi p430 (SEQ
ID NO.:3) hodc p455 (SEQ ID NO.: 4). Nhu dugc st dung trong ban mo ta nay trong
ngtt canh cua sang ché, thuat ngit trinh tu khéi dau dac biét dé chi dan xuét chuc nang
ctia p430 (SEQ ID NO.:3) hodc p455 (SEQ ID NO.: 4) hogc 4pgG600 (SEQ ID No. 1)
hodc 4pMCP600 (SEQ ID No. 2) ¢6, vi du, su thay thé, su dot bién hodc su ddo doan
nhé sao cho d6 déng nhat trinh tir 1a & mitrc twong dong hodc dong nhét 70%, 80%, 85%,
90%, 95%, 99%.

Céc thult ngir “p430”, “gG 4307 va “430” duoc st dung ddng nghia va thay thé
cho nhau trong toan ban md ta, hinh v&, danh muc trinh tu, v.v. Céc thuat ngit “p4557,
“MCP 455" va “455” duogc sit dung dong nghia va thay thé cho nhau trong toan ban mo
ta, hinh v&, danh muc trinh tu, v.v.

Thuat ngft “yéu t6 ting cuong” dé chi trinh tu polynucleotit ma & vi tri cis tac
dong 1én hoat tinh cta trinh tu khéi d4u va vi thé kich thich su phién ma ctia gen hodc
trinh ty ma hoa duoc lién két vé mat chtrc nang vai trinh ty khot dau. Khong giéng nhu
trinh tu khoi ddu, tac dong cua yéu t6 tang cuong doc lap véi vi tri va hudng vi thé
ching c6 thé nam trude hodc nim sau don vi phién ma, trong intron hodc tham chi trong

vung ma hoa. Yéu t6 tang cudng c6 thé duge dit ca trong ving ngay gan don vi phién
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mi va & mot khoang cach dang ké so véi trinh ty khoi ddu. N6 ciing c6 thé c6 cac doan
tring 1ap vé mat vat ly va chirc nang véi trinh ty khoi diu. Nguoi co kién thirc trung
binh trong linh vuc s& biét dugc mot s6 yéu t6 tang cuong tir cac ngudn khéc nhau (va
dugc nop luu trong kho ditr liéu nhu GenBank, vi du yéu t6 tang cuong SV40, yéu t6
ting cudong CMV, yéu t§ ting cudong polyoma, yéu t ting cudong adenovirut) c6 san
dudi dang cac yéu t& doc lap hodc céc yéu t6 dugc tao dong trong céc trinh tu
polynucleotit (vi du dugc ndp luu & ATCC hodc tir cac nguén thuong mai hodc cd nhén).
Nhidu trinh tu khéi ddu ciing chta trinh ty ting cwong nhu trinh tw khéi ddu CMV
thuong dugce st dung. Yéu t6 tang cuong CMV ctia nguoi 1a mot trong cc yéu td tang
cudng manh nhét duge x4c dinh cho dén nay. Mot vi du vé yéu td tang cuong cadm ung
1a yéu td ting cuong metallothionein, ma c6 thé duogc kich thich bang glucocorticoit

hodc kim loai néng.

Thuat nglr “trinh ty nucleotit b sung” mod td mdt mach cia hai mach
polynucleotit theo cip nhu ADN hodc ARN. Trinh tir nucleotit ctia mach bd sung phan
chiéu trinh tu nucleotit ciia mach cip dbi ciia n6 sao cho mdi adenosin twong mg la
thymin (hodc uraxil dbi v6i ARN), cho mdi guanin twong tng xytosin, va nguoc lai.
Trinh tr nucleotit bd sung vi du ciia 5°-GCATAC-3" 1a 3’-CGTATG-5" hogc déi v6i
ARN la 3°’-CGUAUG-5".

Céc thuat ngir “gen”, “gen quan tdm”, nhu dugc st dung trong ban mo ta nay cé
nghia gidng nhau va dé chi trinh ty polynucleotit c6 chiéu dai bat ky ma hoa san pham
quan tam. Gen c0 thé con chira trinh tu diéu hoa trude (trinh tu 5 khong ma hoa hodc
khong dich ma) va sau (trinh tu 3" khong mé héa hodc khong dich ma) trinh ty mé hoa.
Trinh tu duoc chon ¢6 thé c6 chiéu dai déy du hodc bi cat, dung hop hodc gen duoc gén
thé, va ¢6 thé 1a ADN b trg, ADN hé gen, hodc manh ADN. Thudng hiéu ring ADN
hé gen ma hoéa cho polypeptit hodc ARN co thé bao gdbm ving khong ma héa (tirc 1a
intron) ma dugc cit tr ARN thong tin trudng thanh (mARN) va vi thé khong c6 mat
trong ADN bd trg ma hoa cho cing polypeptit hoac ARN. N6 ¢6 thé 12 trinh ty tu nhién,
trc 1a (cac) dang xuét hién trong tu nhién, hodc c6 thé bi dot bién, hodc chua cac trinh
tu thu dugc tur cac nguén khac nhau hoac duogc cai bién néu mubn. Cac cai bién bao

gdm t0i ru hoa codon dé t6i wu hoa viéc st dung codon trong t& bao chu dugc chon
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hodc gin thé. Ngoai ra chiing c6 thé bao gdm viéc bt hodc thém céc vi tri tac dong cis
nhu vi trf cung cp cit ndi (an), vi tri tiép nhan va cac diém nhanh, tin hiéu polyadenyl
hoa, hop TATA, vi tri chi, vi tri ndi nhap ribosom, trinh tu 1ap, cAu trac bac hai (vi du
than vong), vi tri gin két cho yéu t6 phién ma hodc cac yéu td diéu hoa khac, vi tri
enzyme gidi han dugce néu chi 1a mot vai vi du khong phai gidi han. Trinh tu dugc chon

c¢6 thé ma hoa polypeptit dugc tiét, té bao chét, nhan, gin két mang hoic bé mit té bao.

Thuét ngit “trinh tu nucleotit quan tdm” nhur duge st dung trong ban moé ta nay
1a thuét ngft chung chung hon gen quan tdm do n6 khong nhét thiét bao gdbm gen ma c6
thé bao gdm céc yéu té hoic phan ctia gen hodc thong tin di truyén khéc, vi du ori (ving
khéi dau sao chép). Trinh tw nucleotit quan tm c6 thé 1a trinh tu ADN hodc ARN bét

ky doc lap du né c6 bao gdm trinh tw mi hoéa hay khong.

“Khung doc mé" hodc “ORF” dé cap dén chiéu dai cua trinh ty axit nucleic,
ADN hodc ARN bao gdm tin hiéu khéi dau dich ma hodc codon khéi dau, nhu ATG
hoic AUG, va codon két thiic va c6 thé dich ma thanh trinh tu polypeptit.

Thuét ngir “phién ma” mod ta qua trinh sinh tong hop mARN trong té bao.

Thuét ngit “sy biéu hién” nhu duge st dung trong ban mo ta nay dé cap dén su
phién ma va/hodc dich ma cta trinh tu axit nucleic trong té bao chu. Theo khia canh cu
thé cia sang ché thuat nglt “su biéu hién” dé cap dén su phién ma va/hodc dich mi cua
trinh tu axit nucleic khac loai va/hodc ngoai sinh trong té bao chi. Mirc biéu hién cia
san pham mong mubn trong té€ bao chu c6 thé dugc xac dinh trén co sé lugng ARN
hoac mARN tuong ing c6 mat trong té bao, hodc lwong polypeptit mong mudn dugc
ma hoéa béi trinh tu duoc chon. Vi du, mARN c6 thé duge phién ma tir trinh tu duoc
chon c6 thé dugc dinh luong bing k§ thudt lai tham Northern, biao vé ARN
ribonucleaza, lai héa in situ véi ARN té bao hogc bang RTqPCR (phién ma nguoc tiép
do 1a PCR dinh luong). Protein dugc biéu hién tir trinh tu dugc chon co thé duogc dinh
lwong bang cic phuong phap khac nhau, vi du bang ELISA, Tham tach Westernting,
bing thir nghiém mién dich phong xa, két tia mién dich, bang thir nghiém hoat tinh sinh

hoc ctia protein, hodc nhuo¢m mién dich protein sau d6 phan tich FACS.

Thuét ngit “cat-xet biéu hién” hodc “don vi phién ma” hodc “don vi biéu hién”

dé chi vung trong vecto, cAu trac hodc trinh tu polynucleotit chira mot hodc nhiéu gen
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duoc dich m3, trong d6 cac trinh tu nucleotit ma hoa (cac) gen duoc dich ma ciing nhu
cac trinh tu polynucleotit bao gdm yéu tb didu hoa dugc chira trong cat-xet biéu hién
duoc lién két theo kiéu hoat dong dugc voi nhau. Ching dugc dich ma tir trinh tw kKhoi
d4u va qua trinh phién ma duoc két thiic bang it nhat mdt tin hiéu polyadenyl hoa. Theo
mot khia canh cu thé, ching duoc dich ma tir mot trinh tu khoi ddu don 1¢. Két qua 1a
cac gen khac nhau duogc lién két v& mat dich ma. Nhiéu hon mot protein hoic sén phém
¢6 thé duoc dich ma va duge bidu hién tir mdi don vi phién ma (don vi phién ma nhiéu
xistron). Mdi don vi phién ma s& bao gbm yéu t6 didu hoa can cho qué trinh phién ma
va dich mi cua trinh ty dugc chon bat ky ma dugc chira trong don vi nay. Va mdi don
vi phién ma co thé chtra cac yéu t6 didu hoa gidng hoic khac nhau. Vi dy, mdi don vi
phién ma co thé chira cing yéu t6 két thic, yéu t6 IRES hoic intron c6 thé dugc st dung
cho viéc lién két vé mat chuc ning cua cac gen trong don vi phién mé. Vecto hodc trinh
tu polynucleotit co thé chira nhiéu hon mot don vi phién ma.

5% N

Thuat ngix “biéu hién tang”, "do chuin hodc san luong ting" hoic “biéu hién
hodc san lugng dugce cai thién” c6 nghia l1a viéc tang su biéu hién, téng hop hodc tiét
trinh tu khéc loai va/hoac ngoai sinh dugce dua vao trong té bao chu, vi du gen ma hoa
protein tri liéu, so sanh véi dbi ching thich hop, vi du protein dugc ma hoa boi ADN
b trg so véi protein dugc ma hoa béi gen chua intron. PO chuin hodc ning suit ting
néu té bao theo sang ché duoc nudi cdy theo phwong phép theo sang ché duoc mo ta &
day, va néu té bao co nang suét hodc do chuan cu thé tang it nhatla 1,2 1an, 1,5 1an, hai
lan, ba lan, bdn 14n hodc nam lan. Do chuin hoac nang suét tang néu té bao theo sang
ché dugc nudi cdy theo phuong phap theo séng ché dugc mo ta & day, va néu té bio co
nang suét hodc do chuén cu thé tang it nhét 1a 1,2 1an, hoic it nhét 12 1,5 14n, hodc it
nhéat 12 hai 14n, hodc it nhit 1a ba lan. Cu thé, do chuén hodc nang suét tang néu té bao
theo sang ché duge nuodi ciy theo phwong phép theo sang ché dugc mo ta & ddy, va néu
té bao co nang suét hodc do chudn cu thé tang it nhét 1a 1,2 1an dén nam lan, t6t hon 12
1,5 1An dén nam 14n, tét hon nita 12 hai IAn dén ndm 14n d3c biét tt hon la ba lan dén
nim Ian. “Biéu hién ting” con c6 thé ¢6 nghia 1a nhidu té bao biéu hién thyc té gen/trinh
tu quan tam. Vi du biéu hién ting c6 thé c6 nghia 1a ving khéi diu méi theo sang ché
¢6 hoat tinh trong thoi gian dai hon trong chu ky sao chép cua virut so v6i céc trinh tu

khoi dau khac.
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Su tdng biéu hién, do chuin hodc nang suét c6 thé dat duoc b%lng cach str dung
vecto khac loai theo sang ché. Viéc nay c6 thé duoc két hop véi cac phuong phap khac
nhu chon loc FACS hd tro té bao chu tai to hop chira, dudi dang déu chuén chon loc bd
sung, mot hodc nhiéu protein huynh quang (vi du GFP) hodc du chuin té mat té bao.
Céac phuong phép khac dé dat duoc su biéu hién ting, va t6 hop clia cac phuong phap
khac nhau ciing co thé duoc st dung, duoc dua trén vi du viéc st dung yéu t6 hoat tinh
cis dé thao tac cdu trac chét nhidém sic (vi du LCR, UCOE, EASE, chét phan I4p,
S/MARs, céc yéu td STAR), viéc str dung yéu t6 phién ma nhan tao, xir Iy té bao bang
céc chét tu nhién hodc tdng hop dé didu hoa tang su biéu hién gen ndi sinh hodc khac
loai va/hodc ngoai sinh, cai thién do 6n dinh (thoi gian ban hiy) cia mARN hodc
protein, cai thién su khoi dau dich md mARN, tang liéu lugng gen bang viéc sir dung
plasmit episom (dya trén viéc st dung trinh tu virat 1am trinh ty khéi dau sao chép, vi
du SV40, polyoma, adenovirut, EBV hoic BPV), viéc st dung trinh tu thic day khuéch

dai ho#c hé thong khuéch dai in vitro trén co s& cac chuoi kham ADN.

Thir nghiém dé x4c dinh “biéu hién ting” 1a xac dinh protein trén co sé LC-
MS/MS nhu theo doi da phan ing (multiple reaction monitoring - MRM); phuong phap
phat hién trén co s& khang thé nhu Tham tach Western, thim diém, hodc khuéch tan
midn dich, va dém té bao trong dong chay; va xac dinh hoat tinh sinh hoc bang thr
nghiém ngung két hong cau.

N\

“Hoat tinh trinh tu khéi ddu” dwoc x4c dinh gian tiép bang cach dinh luong
mARN duoc dich ma dudi sy kiém soat cta trinh tu khéi dau twong tng. mARN dugc
dinh luong bang RTGPCR theo tiéu chuan ndi sinh.

Thuat ngit "dd chuin virut" 1a s do don vi 1dy nhidm trén mot thé tich ché pham
virut. D6 chudn virut 12 diém cudi trong quy trinh sinh hoc va dugc dinh nghia 1a su pha
lodng trong d6 mot ty 1€ nhét dinh cac thir nghiém dugc thuc hién song song cho thiy
hiéu qua (Reed and Muench, 1938). Cu thé 1a lidu gdy nhiém mo nudi ciy 50 cho mdi
mililit (TCID50/ml) cho d6 pha lodng ciia ché phim virut ma 50% s6 lugng chat nudi

cdy té bao dugc chiing song song bang dich pha loang bi nhiém.

"Yéu t diéu hoa phién ma" thuong bao gbm trinh tu khéi dau nguoc dong cla

trinh ty gen dugc biéu hién, cac vi tri khéi dau va ket thuc phién ma va tin hiéu
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polyadenyl hoa.

Thuét ngit “vi trf khéi ddu phién ma" dé cép dén axit nucleic trong cAu tric tuong
ung vai axit nucleic thu nhat duoc két hop thanh san pham phién mi so cép, tuc 1a tién

chit mARN. Vi tri khoi diu phién ma c6 thé chdng 1én céc trinh tu khéi dau.

“Tin hiéu két thic” hodc “yéu td két thuc” hodc “tin hiéu polyadenyl hoa™ hodc
“polyA” hodc vi tri két thiic phién ma" hodc “yéu t6 két thac phién ma” 1a trinh ty tin
hiéu gay ra viéc phan cét & vi tri cu thé & dau 3' cia mARN sinh vat nhan so va két hgp
sau phién ma cta trinh ty khoang 100 - 200 nucleotit adenin (dudi polyA) & dau 3’ bi
cét, va vi thé 1am cho ARN polymeraza két thiic qué trinh phién ma. Tin hiéu polyadenyl
héa bao gdm trinh trt AATAAA khoang 10-30 nucleotit ngugc chiéu véi vi tri phan cét
va trinh tu dugc ndm xudi chidu. Cac yéu td polyadenyl héa khac nhau da biét nhu tk
polyA, polyA SV40 mudn va sém, BGH polyA (duoc mo ta vi du trong patent My s6
5,122,458) hoic polyA hormon tang trudng ciia chugt hamster (W02010010107).

"Yéu t6 didu hoa dich ma" bao gdm vi tri khoi dau dich ma (AUG), codon két
thtic va tin hiéu polyA cho moi polypeptit cu thé duoc biéu hién. Vi tri ndi nhép ribosom
bén trong (IRES) c6 thé duoc bao gém trong mot s6 cAu tric. P8 t6i wu hoa su biéu hién
¢6 thé nén bét, thém hodc thay dbi cac ving khong dich ma 5'- va/hodc 3’ cla trinh tu
axit nucleic duoc biéu hién dé loai bo cac codon khéi dau dich ma khac c6 kha ning
khong phit hop bat ky hozc cac trinh ty khac ma c6 thé can thiép hodc lam giam su biéu
hién, & murc phién ma hodc dich ma. Vi tri gén két ribosom lién tng (trinh tu Kozak) c6
thé duoc cai xen ngay truéc codon khéi d4u dé tang cuong qué trinh dich ma vi thé tang
cuong sy biéu hién. Cac thanh phan A/U ting xung quanh vi tri gin két ribosom lam

cho viéc gan ket ribosom hiéu qua hon.

Theo dinh nghia, mdi trinh tw polynucleotit hodc moi gen dugc cai xen trong té
bao chu va protein hodc ARN tuong ing dugc ma hoa do d6 duge goi la “ngoai sinh”,
“trinh tu ngoai sinh”, “gen ngoai sinh”, “trinh tw ma héa ngoai sinh”, so vai té bao chu,
khi n6 1a tir loai (virut) khac. Do do, trinh tu khot déu‘trén co s6 EHV-4 theo sang ché
la ngoai sinh vé khia canh vecto virut EHV-1 hoic ecto virut CAdV. Nhu dugc st dung
trong ban mo ta nay vé mat trinh ty hodc gen quan tdm nhu khang nguyén, thuét ngi

“ngoai sinh” ¢6 nghia la trinh tuy hodc gen quan tam do, cu thé 12 khang nguyén d6 dugc
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biéu hién ngoai pham vi loai tu nhién cta n6. Do d6, khang nguyén H3 tir IAV lgn 1a
mdt vi vi du (xem vi du 3) vé khang nguyén ngoai sinh dbi v6i vecto EHV-1. Vi thé
trinh tu khong cta phai cia ngua hodc gen quan tdm nhu khang nguyén khong tir ngua
1a trinh tw ngoai sinh hodc gen ngoai sinh quan tdm hoac khang nguyén theo khia canh

cu thé cia sang ché.

Theo dinh nghia, mdi trinh tu polynucleotit hodc mdi gen dugc cai xen vao trong
té bao chil va protein hodc ARN tuong (mg duge méa héa theo do dé chi “khéc loai,
"trinh tu khédc loai", "gen khéc loai", “trinh tu ma hoa khdac loai”, “gen chuyén” hoic
“protein khac loai” so véi té bao chu. Diéu nay 4p dung ngay ca khi trinh ty dugc dua
vao hoac gen dugc dua vao gidng hét trinh tw ndi sinh hodc gen ndi sinh cua té bao chu.
Vi du, trinh tu khéi dau EHV-4 duoc dua vao vecto virut EHV-4 & vi tri khac hodc ¢
dang céi bién so véi virut kiéu dai EHV-4 duogc dinh nghia 1a trinh ty khac loai. Nhu
dugc stt dung trong ban mo ta nay v& mat trinh ty hodc gen quan tAm nhu khang nguyén,
thuét ngir “khac loai” c6 nghia la trinh ty hodc gen quan tam, cu thé 1a khang nguyén,
duoc biéu hién ngoai pham vi loai phu tu nhién cua né. Do do, trinh ty hodc gen dac
hiéu khong EHV-1 quan tdm nhu khang nguyén, vi du khang nguyén tr Equid
alphaherpesvirus ngoai trirt EHV-1, vi du EHV-3, EHV-8, la trinh tu hodc gen khac loai

quan tdm hodc khang nguyén theo khia canh cu thé ctia sang ché.

Thuat ngit “khong c6 trong ty nhién” c6 nghia la trinh tu hodc gen quan tam bat
ky nhu khang nguyén, ma khong xuét hién trong ngit canh nay mot cach tu nhién, nhu
trinh tu lai hodc trinh tir hodc gen quan tAm nhu khang nguyén tir loai khac, hoac trinh
tu hodc gen quan tAm nhu khang nguyén, ma khong phai 1a mdt san pham cua tir nhién

do dot bién nhén tao, cai xen, x6a hoac tuong tu.

Thuat ngit "tai to hop" dugc sit dung thay thé nhau voi cac thuat ngt “khdng c6
trong tu nhién”, "khac loai" va “ngoai sinh” trong subt ban mo ta cua sang ché. Vi thé,
protein "tai t6 hop” 1a protein dugc biéu hién tir trinh tw polynucleotit khac loai hodc
trinh tu polynucleotit ngoai sinh. Thuét ngir tai t6 hop khi duoc sir dung lién quan dén
virut, ¢6 nghia la virut duoc tao ra béng thao tdc nhén tao trén hé gen virut. Virut chtra

trinh tu khéc loai hodc ngoai sinh nhu trinh ty ma hoa khang nguyén ngoai sinh 1a virut
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t4i to hop. Thuat ngit virut tai t6 hop va thuat ngit virut khong c6 trong tu nhién duoc

str dung thay cho nhau.

Vi thé, thuat ngit “vecto khac 10ai” ¢6 nghia 1a vecto chira trinh tu polynucleotit
khéc loai hodc ngoai sinh. Thuét nglt “vecto tai t6 hop” c6 nghia 1a vecto chira trinh tu

polynucleotit khéc loai hoic tai to hop.

Nhu dugc st dung trong ban mé ta nay, thuat ngir "lién két theo kiéu hoat dong
dugc" duge dung dé mo ta viéc két nbi gitra yéu t6 diéu hoa va gen hodc ving mé hoa
cua nd. Thong thuong, su biéu hién gen dugc dat dudi su kiém soat ciia mot hoic nhiéu
yéu td diéu hoa, vi du, khong gi6i han, trinh tu khoi dau mic dinh hodc cam tng, yéu
td diéu hoa dic hiéu mo, va yéu td ting cuong. Gen hodc ving ma hoa dugc goi la "dugc
lién két hoat dong duoc voi" hodc "lién két theo kiéu hoat dong v6i" hodc "dugc lién
quan theo kiéu hoat dong v6i" céc yéu t6 diéu hoa, c6 nghia 1a gen hoac ving mi hoa
duroc kiém soat hodc dugc anh hudng bai yéu td didu hoa. Vi dy, trinh tu khéi dau duoc
lién két theo kiéu hoat dong duge voi trinh tuy ma hoa néu trinh tu khéi dau nay tdc dong

dén su phién ma hodc su biéu hién cda trinh ty mé hoa.

Ngoai ra, nim trong pham vi cia phan mo ta nay céc thuét ngir "lién két vé& mat
chirc nang", "dugc lién két vé mat chuc nang" hodc “lién két theo kiéu hoat dong dugc”
¢6 nghia 1a hai hay nhidu trinh ty axit nucleic hodc thanh phan trong trinh tu dugc bd
tri theo cach cho phép chung thuc hién chirc nang theo cach duogc du dinh cua chung.
Vi du, trinh tu khoi dAu/yéu t6 ting cuong hodc yéu t6 két thuc duogc lién két vé mat
chirc nang véi trinh tw gen ma hoa néu né c6 thé kiém soat hoic diéu bién su phién ma
cla trinh tu gen dugc lién & vi tri cis. Thong thuong, nhung khong nhét thiét, trinh tu
ADN duoc lién két vé mat chirc ning ké nhau va, khi cdn dé ndi hai ving ma hoa
polypeptit hodc trong truong hop petit tin hi¢u tiét, lién ké va trong khung doc. Tuy
nhién, mac du trinh tu khoi dau dugc lién két theo kiéu hoat dong dugc thuong dugce
nam trude hodc yéu tb két thic duge lién két theo kiéu hoat dong dugc thuong dugc
nim sau trinh tu ma hoa, né khong nhat thiét phai lién ké véi no. Céc yéu t6 ting cuong
khong phai lién ké mién 1a ching lam tdng sy phién ma cta trinh ty ma hoa. Vi thé
chung c6 thé nam trudc hodc sau trinh ty ma hoa va tham chi cich ra mot khoang nao

do. Vi tri polyadenyl hoa duoc lién két theo kiéu hoat dong duoc véi trinh ty ma hoa
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néu né dugc nam 6 diu 3' cha trinh ty ma hoa theo cdch ma su phién ma dién ra subt
trinh ty ma héa thanh tin hiéu polyadenyl hoa. Viéc nbi duge thuc hién bang phwong
phép tai t6 hop da biét trong linh vuc, vi du béang cach ndi & vi tri giéi han thich hop
hodc dau ti hodc bang cach sir dung phuong phap PCR dung hop. Phén tir lién két hoic
trinh tu thich ing oligonucleotit tdng hop co thé dugc st dung theo thyc hanh thong

thuong néu vi tri gi6i han thich hop khong c6 mat.

Do d6, thuat ngit “manh chirc ning” hodc “dan xuét chirc nang” cla trinh tu khoi
dAu ¢6 nghia 1a manh hoc dén xuét vin anh huéng dén hoat tinh clia ving khéi dau.
Thit nghiém chirc ning vé cach dénh gia hoat tinh cta trinh tw khéi dau da duoc nguoi
c6 hiéu biét trung binh trong linh vure nay biét rd (Bustin 2000, Nolan et al. 2006).
Phuong 4n vi du cua thir nghiém chirc ndng bao g6m vi du thir nghiém dong hoc trinh
tir khéi dAu. Té bao bi nhidm vecto virut mang cat-xet biéu hién khi trinh tw khéi dau
hozic méanh ciia n6 didu khién sy phién ma cia gen chuyén thong bao dugc 1 trong cac
thoi gian khac nhau. ARN tbng duoc tao ra tir cac mau duge thu gom & cic thoi diém
khéc nhau sau khi nhidm. Sau khi pha hity ADN tap nhiém bang céch phan hity ADNaza
I, ARN duoc phién mi nguge. Mot mau sao chép dugc xir Iy bang cach bo sung enzym
phién ma ngugc (reverse transcriptase - RT), mau sao chép thir hai duge xir Iy khong
bd sung RT dé chimg té viéc loai b thanh cong ADN tap nhidm ra khoi ché pham ARN.
ADN bb trg thu duge dugc tinh ché va duge sit dung lam khuon trong PCR truyén
théng. Chi c6 cac miu dugce xtt 1y bang viéc bd sung RT méi tao ra san pham PCR. Sau
d6 cac ADN b tro nay c6 thé duge st dung dé qPCR véi doan mdi cho gen chuyén
thong bao va song song voi doan mdi cho gen thiét yéu cia vecto virut (gen ndi chuan),
su phién ma trong do tao ra san phém ndi chuin déi voi hidu qua cua viéc nhiém va sao
chép. Cac gia tri gPCR cua gen thong bdo dugc chudn hoa gifta cac cdu tric va thoi gian
khac nhau sau khi nhiém bang cach st dung cac gia tri gPCR cua gen ndi chuén. Piéu
nay cho phép giai thich cac hoat tinh khéi diu cta cac trinh tr khai dau khac nhau va

manh cua chung.

“Syr twong déng vé mit trinh tu”, nhu dugc st dung & day, dung dé chi phuong
phép xéc dinh mdi quan hé gifta hai trinh ty. Dé xé4c dinh murc twong dong trinh tu, hai

hodc nhiéu hon hai trinh tu duge sap thiang hang theo cach t6i wu, va cac khoang tréng
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dugc duavao néu can. Tuy nhién, nguge voi “mirc d@)ng nhét v& mit trinh tu”, viéc thay
thé axit amin c6 bao toan dugce tinh 1a khép khi xac dinh muc trong ddng vé mit trinh
tw. No6i cach khac, dé thu duoc polypeptit hodc polynucleotit ¢o thé so sanh c6 mic
twong ddng vé trinh tw 95% v6i trinh tu tham chiéu, 85%, t6t hon 1a 90%, 91%, 92%,
93%, 94%, tham chi t&t hon nita 12 95%, 96%, 97%, 98%, 99%, 99,9% s gdc axit amin
hoac nucleotit trong trinh tw tham chiéu phai khép hoic bao gbm sy thay thé co bao
toan béng axit amin hodc nucleotit khac. Cach khac, mot sb axit amin hodc nucleotit 1én
161 15%, t6t hon 1a 1én t6i 10%, 9%, 8%, 7%, 6%, thdm chi tot hon nita 1a Ién t6i 5%,
4%, 3%, 2%, 1%, 0,1% tong sb gbc axit amin hodc nucleotit, khong bao gbm cac thay
thé c6 bao toan, trong trinh tw tham chiéu c6 thé duoc cai xen vao trinh tu tham chiéu.
T6t hon trinh tu twong déng bao gém it nhat mot mach gém 50, tham chi t6t hon 12 100,

tham chi t6t hon 1a 250, thdm chi t&t hon 12 500 nucleotit.

“Mirc d@)ng nhét trinh tu” nhu da biét trong linh vuc dé cap dén mbi quan hé
gitta hai hodc nhiéu trinh tu polypeptit hodc hai hozc nhiéu trinh tu polynucleotit, cu thé
1a trinh tu tham chiéu va trinh tu dinh san dé so sanh véi trinh tu tham chiéu. Mirc déng
nhét trinh tu duoc xac dinh béng céch so sanh trinh tu dinh sén véi trinh ty tham chiéu
sau khi cac trinh ty nay da dugc sép théng hang mot cach tdi wu dé tao ra mirc do tuong
tu cao nhit vé mat trinh tu, nhu duge xac dinh béi sy phu hgp gitra céac chudi trinh tu
nay. Bing cach sip thing hang nhu vy, mirc ddng nhét trinh tw dwgc x4c dinh trén co
s theo ting vi tri, vi du, cac trinh ty 1a “déng nhat” tai mot vi tri cu thé néu tai vi tri
d6, cac nucleotit hodc cac gbe axit amin giéng nhau. Tiép theo, tong mirc ddng nhit vi
tri nhu vay dugc chia cho téng sb nucleotit hodc cac géc trong trinh tu tham chiéu dé
thu dugc muc df)ng nhét trinh tu tinh theo %. Mirc déng nhét trinh tu ¢6 thé duoc tinh
toan mot cach dé dang bang cac phwong phap da biét, bao gobm nhung khong giéi han
&, cac phuong phdp dugc mo 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 I, 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); and Carillo, H., and Lipman, D., SIAM J.
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Applied Math., 48: 1073 (1988), toan bd noi dung cua céc tai liéu nay duoc két hop vao
day bang cach vién dan. Cac phuwong phap dugc uu tién dé xac dinh mirc dong nhat
trinh tu duogc thiét ké sao cho thu dugc muc do tuwong hop 16n nhét gitta cac trinh ty
dugce thir nghiém. Cac phwong phép dé xac dinh mirc dong nhat trinh tu dugc ma hoa
trong cac chuong trinh may tinh san c6 cong khai, cac chuong trinh nay xac dinh muc
ddng nhat trinh tur gitta cac trinh tu dinh sin. Cac vi du vé cac chuong trinh nhu vy bao
gdm, nhung khong giéi han &, goi chuong trinh GCG (Devereux, J., et al., Nucleic
Acids Research, 12(1): 387 (1984)), BLASTP, BLASTN va FASTA (Altschul, S. F. et
al., J. Molec. Biol., 215:403-410 (1990). Chuong trinh BLASTX san c6 cong khai tir
NCBI va céc nguén khac (BLAST Manual, Altschul, S. et al., NCVI NLM NIH
Bethesda, MD 20894, Altschul, S. F. et al., J. Molec. Biol., 215:403-410 (1990), toan
bd ndi dung cua cac tai liéu nay duoc két hop vao day bang cach vién dan). Cac chuong
trinh nay sap thang hang cic trinh ty theo cach t61 vu bang cach str dung trong s6 khoang
hé mac dinh dé tao ra muc do d@)ng nhét cao nhit vé mat trinh tu giita trinh ty tham
chiéu va trinh tu dinh san. Theo nhu minh hoa, do polynucleotit ¢6 trinh tu nucleotit ¢6
“d6 ddng nhat trinh tw” it nhit, vi du, 85%, t6t hon 90%, 91%, 92%, 93%, 94%, tham
chi t5t hon nita 95%, 96%, 97%, 98%, 99%, 99,9% vdi trinh tw nucleotit tham chiéu,
du dinh rang, trinh tw nucleotit ciia polynucleotit xac dinh la gidng véi trinh tu tham
chiéu, chi khac & chd, trinh tu polynucleotit x4c dinh c6 thé bao gdm 1én t6i 15, tot hon
t6i 10, tham chi tot hon nira t6i 5 dot bién diém trén mdi 100 nucleotit clia trinh tu
nucleotit tham chiéu. Néi cach khac, trong mot polynucleotit ¢ trinh tu nucleotit c6 do
ddng nhat trinh tw it nhét 1a 85%, tdt hon 1a 90%, 91%, 92%, 93%, 94%, tham chi tot
hon nita 1a 95%, 96%, 97%, 98%, 99%, 99,9% so véi trinh tu nucleotit tham chiéu, thi
c6 t6i 15%, tot hon 12 10%, 9%, 8%, 7%, 6% tham chi tot hon nita 1a 5%, 4%, 3%, 2%,
1%, 0,1% sb nucleotit trong trinh tu tham chiéu co thé dugc loai bo hoic thay thé bé'mg
nucleotit khac hodc mot sb luong nucleotit 1én t61 15%, tot hon 1a 10%, 9%, 8%, 7%,
6% tham chi t6t hon nita 1a 5%, 4%, 3%, 2%, 1%, 0,1% tong s6 nucleotit trong trinh ty
tham chiéu c6 thé dugc cai xen vao trinh tu tham chiéu. Cac dot bién nhu vay ddi véi
trinh tu tham chiéu c6 thé xay ra & cac vi tri dau tan cung 5° hodc 3’ cua trinh tu nucleotit
tham chiéu hodc ¢ bat ky noi nao gifta cac vi tri dau tan cung nay, dugc nam rai rac

riéng ré trong cac nucleotit trong trinh tur tham chiéu hodc trong mot hodc nhiéu nhém

-44-



37038

lidn k& thudc trinh tu tham chiéu nay. Twong tu, do polypeptit 6 trinh ty axit amin xac
dinh ¢6 d ddng nhét trinh ty it nhat 1, vi du 85%, t6t hon 1a 90%, 91%, 92%, 93%,
94% tham chi tdt hon nita 13 95%, 96%, 97%, 98%, 99% voi trinh tu axit amin tham
chiéu, du dinh rang trinh tur axit amin xac dinh cua polypeptit gidng véi trinh tu tham
chibu, chi khéc & chd, trinh tu polypeptit x4c dinh c6 thé bao gom Ién t6i 15, tot hon 1a
1én téi 10, 9, 8, 7, 6 tham chi t&t hon nira 13 1én tdi 5, 4, 3, 2, 1 thay doi axit amin trén
mdi 100 axit amin cua trinh ty axit amin tham chiéu. Néi cach khéc, dé thu duoc trinh
tw polypeptit xéc dinh ¢6 do dong nhét trinh tw it nhat 1a 85%, tot hon 1a 90%, 91%,
92%, 93%, 94%, tham chi t6t hon nita 1 95%, 96%, 97%, 98%, 99% vdi trinh tur axit
amin tham chiéu, thi 1én t6i 15%, t6t hon 1a 1én t6i 10%, 9%, 8%, 7%, tham chi t6t hon
nita 12 1én t61 5%, 4%, 3%, 2%, 1% géc axit amin trong trinh tu tham chiéu c6 thé duogc
loai bo hoac dugc thay thé bé‘mg mot axit amin khéc, hodc sb lrong axit amin lén té1
15%, t6t hon 1a 16n t6i 10%, 9%, 8%, 7%, tham chi tot hon nita 1 1én t6i 5%, 4%, 3%,
2%, 1% tbng sb gbc axit amin trong trinh ty tham chiéu c6 thé dugc cai xen vao trinh
tu tham chiéu. Nhing thay ddi nhu vay dbi v6i trinh tu tham chiéu c6 thé xay ra & cac
Vi tri dau tan cung amino hodc carboxy cua trinh tu axit amin tham chiéu hoac & bét ky
noi nao gitra cac vi tri diu tan cung ndy, duoc nim rai rac riéng ré trong sb cac gbc
trong trinh ty tham chiéu hodc trong mot hodc nhiéu nhom lién ké thudc trinh tw tham
chiéu nay. Tét hon 13, cac vi tr gbc ma khong gidng nhau s& khéc nhau bdi cac thay thé
axit amin c¢6 bao tén. Tuy nhién, c4c thay thé c6 bao toan khong duge tinh nhu 13 khdp

khi xac dinh d6 dong nhat vé mit trinh ty.

Thuat ngit "do dong nhét trinh tu" hodc "ty 16 % dong nhat" & day c6 the duge
stir dung thay ddi cho nhau. Déi voi muc dich cua sang ché nay, & day dinh nghia rang,
dé xac dinh ty 1& % déng nhét cta hai trinh tu axit amin hodc hai trinh ty axit nucleic,
céc trinh tu duoc sip thing hang nhim muc dich so sanh t6i uu (vi du, cdc khoang trong
6 thé dugc dua vao trong trinh tu clia axit amin thir nhit hogc axit nucleic dé sip xép
thing hang tdi wu véi trinh ty axit amin hodc axit nucleic thir hai). Tiép theo, cac gbc
axit amin hodc nucleotit tai cc vi tri axit amin hodc nucleotit twong g duoc so sanh.
Khi mét vi tri trong trinh ty tho nhét dugc chiém chd bai géc axit amin hodc nucleotit
tuong tu lam vi trf twong Ung trong trinh tur thir hai, thi cac phén tir 1a giéng nhau tai vi

tri d6. Ty 1& % ddng nhét giita hai trinh tw 12 ham cua sd lugng vi tri giéng nhau duoc
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chia déu béi cac trinh tr (tire 13, % dong nhat = s6 lugng vi tri gidng nhau/tdng s6 lugng
vi tri (ttc 13, céc vi tri chong 1én nhau) x 100). Tét hon, hai trinh tu ¢6 chiéu dai nhur

nhau.

Viéc so sénh trinh tu ¢6 thé dugc thuc hién trén toan b chiéu dai cia hai trinh
tu dang duoc so sanh hodc trén doan cua hai trinh tu. Thong thuong, viéc so sanh sé&
dugc thuc hién trén toan bo chiéu dai ctia hai trinh tu dang dugc so sanh. Tuy nhién, do
déng nhét trinh tu c6 thé duoc thue hién trén mot ving gém, vi du, 20, 15, 100 hoac

nhiéu hon 100 gbc axit amin lién ké nhau.

Nguoi cé k¥ nang s€ hiéu rd thue tién rang, nhidu chuong trinh vi tinh khéc nhau
¢6 thé hiru dung dé x4c dinh mtrc twong déng gifta hai trinh ty. Vi du, viéc so sanh céc
trinh tir va x4c dinh ty 1€ % ddng nhét giita hai trinh tu c6 thé dugc hoan thanh nho si
dung thuét toan toan hoc. Theo phuong an wu tién, ty 1€ % déng nhét gifra hai trinh tu
axit amin hodc axit nucleic dugc xac dinh nho st dung thudt toan cia tac gia Needleman
va Wunsch (J. Mol. Biol. (48): 444-453 (1970)), thuat toan nay dugc két hop vao trong
~chuong trinh GAP trong g6i phin mém Accelrys GCG (c6 san tai dia chi
http://www.accelrys.com/products/gcg/), sit dung ma tran Blosum 62 hodc ma tran
PAM250 va trong s6 khoang hé 14 16, 14, 12, 10, 8, 6, hodc 4 va trong sb chiéu dai la
1,2. 3, 4, 5, hoac 6. Ngudi c6 k¥ ning s& hibu ring, tit ca nhimg thong s6 khac nhau
nay sé dan dén nhiing két qua khac nhau chit it nhung téng ty 18 % dong nhit cia hai
trinh tw khong thay dbi ddng ké khi sir dung céc thuat toan khac nhau.

Céc trinh tu protein hodc céc trinh ty axit nucleic theo sang ché con co thé duge
st dung lam 'v'trinh tu truy van" dé thuc hién tra ctru dbi véi cac co so dit lidu cong khai,
vi du, dé nhan dién céac thanh vién cta ho khac hodc céc trinh tur lién quan. Céc tra ctru
nhu vay c6 thé duge thuc hién nho st dung cac chuong trinh BLASTN va BLASTP
(version 2.0) ciia tac gia Altschul, et al. (1990) J. Mol. Biol. 215:403-10. Tra clru protein
BLAST c6 thé duge thuce hién bing chuong trinh BLASTP, diém ghi = 50, d¢ dai tir =
3 dé thu dugc céc trinh ty axit amin twong ddng véi cac phan t protein theo sang ché.
Pé thu duoge su sép xép thang hang c¢6 khoang hé cho cac muc dich so sanh, chuong
trinh Gapped BLAST co thé dugc str dung nhu duoc md ta trong tai liéu cia tac gia
Altschul et al. (1997) Nucleic Acids Res. 25(17): 3389-3402. Khi sir dung cac chuong
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trinh BLAST va Gapped BLAST, thong s6 mac dinh cia cac chuong trinh twong Gng
(vi du, BLASTP va BLASTN) ¢6 thé duogc str dung. Xem trong trang chu cta Trung
tim Thong tin Cong nghé sinh hoc Qubc gia tai trang web

http://www.ncbi.nlm.nih.gov/.

Dinh nghia k§ thuét vecto tai to hgp EHV-1 va EHV-4

Thuat ngit “equid” hodc “equine” hodc “equin” c6 nghia la thudc ho Equidae,
ma bao gdm ngua, lira, va ngua van, tot hon la horses. Ngoai ra, thuat nglt “equid” hoac
“equine” hodc “equin” cling bao gdm con lai cia cac thanh vién trong ho Equidae (vi

du con la, ltra la, v.v).

“Virut Herpes” hodc “vecto virut Herpes” dé cap dén loai thudc ho

Herpesviridae trong bd Herpesvirales.

Thuat ngit “vecto virut ecpet Equid” hoac “virut ecpet Equid” hodc “EHV” ¢
nghia 1a thanh vién thudc ho Herpesviridae danh hudng dén ngua. Pén nay c6 tam loai
khiac nhau cta equid herpesvirut dugc x4c dinh, nam trong s6 d6 thudc phan ho
Alphaherpesvirinae (EHV-1, EHV-3, EHV-4, EHV-8 va EHV-9) va ba trong s6 do
thuéc Gammaherpesvirinae. (http://www.ictvonline.org/virustaxonomy.asp Virus
Taxonomy: 2015 Release EC 47, London, UK, July 2015; Email ratification 2016 (MSL
#30)

Thuat ngit “EHV-1" c6 nghia 12 Equid Alphaherpesvirus 1, thanh vién cta phén
chi Varicellovirus trong giéng Alphaherpesvirinae trong ho Herpesviridae. Trinh tu
tham chiéu khong gi6i han cia EHV-1 c6 thé vi du 1a ching EHV-1 kiéu dai ab4 (ma
sd truy cap Genbank AY665713.1) hodc RacH (Hiibert 1996).

Thuat ngit “EHV-4” ¢6 nghia 1a Equid Alphaherpesvirus 4, thanh vién cia phan
chi Varicellovirus trong chi Alphaherpesvirinae trong ho Herpesviridae.

Thuat ngit “CAdV” hodc “CAV” hoac “CAV2” hodc “CAV-2”" dung dé chi
adenovirus typ 2 & cho, thanh phﬁn thudc chi Mastadenovirus thudc ho Adenoviridae.
Trude day, thuit ngit Canine adenovirus 1 (CAV-1 hodc CAV1) va Canine adenovirus

2 (CAV-2 hoac CAV2) dugc st dung dé chi 2 loai Mastadenoviruses khac nhau. Tuy

nhién, theo nguyén tac phéan loai moi nhat
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(http://www.ictvonline.org/virustaxonomy.asp Virus Taxonomy: 2015 Release EC 47,
London, UK, July 2015; Email ratification 2016 (MSL #30) thuit nglr Canine
adenovirus (CAdV) hién bao ham ca céc loai CAV-2 va CAV-1.

Thuét ngit “duoc cai xen vao trong ORF70” ¢6 nghia 1a manh ADN dugc cai xen
vao trong ADN hé gen & vi tri ma hoa khung doc m¢ 70 ciia Equid herpesvirus 1. Theo
mot khia canh cu thé cia sang ché, viéc cai xen deé cap dén viéc dan dén viéc xoa 801
cdp bazo ¢ dau 5° ctia ORF70 dé lai 423 bp con lai cta dau 3’ nguyén ven nhung lam
mAt su biéu hién cua san pham gen orf70 glycoprotein G. Glycoprotein G ciia mot vai
Alphaherpesviruses bao gém EHV-1 d3 thé hién 1a duoc tiét ra tir té bao bi nhiém va co6
chirc nang lam protein didu bién mién dich bang cach gin két xytokin tién viém. Viéc
lam mét su biéu hién cta no trong vecto virut co thé 1am tang tinh sinh mién dich cua

viéc nhiém virut so v6i EHV-1 ki€u dai c6 su biéu hién glycoprotein G nguyén ven.

Thuat ngit “duoc cai xen vao trong ORF1/3” ¢6 nghia la manh ADN duoc cai
xen trong hé gen virut & vi tri ma bang cach vo tinh x6a khi chuyén tiép trong qua trinh
1am giam doc luc cua ching vacxin EHV-1 RacH manh 1283 bp chira 90% ORF1 va
toan bo ORF2 bi mét di. Vi tri cai xen nay duoc chon do ¢6 thé 1a su biéu hién cta gen
chuyén tur vi tri nay co thé can thiép vao su sao chép cua virut dugc du kién s& cuc ky

thép.
Cac dinh nghia vacxin

“Ché pham sinh mi&n dich hodc ché pham sinh mién dich” dé cap dén ché pham
chura it nhat mot khang nguyén hoic phan sinh mién dich cua no, ché phdm nay giy ra
dap tng mién dich trong vat chu cua dap Gng mién dich qua trung gian té bao hodc qua

trung gian khang thé véi ché pham nay.

Thuat ngit "khang nguyén" dugc sir dung trong ban mo ta nay dugc hiéu rd trong
[inh vuc nay va bao gdm céc chit ma c6 tinh sinh mién dich, tirc 1a chat sinh mién dich,
cling nhu céac chét gay ra tinh khong dép tng mién dich, hodc tro, tirc 1a thiéu phan tmg
béi co ché phong vé cia co thé véi cac chit la. Nhu duogce st dung trong ban md ta nay,
thut ngit "khang nguyén" duoc du dinh bao gdm protein co chiéu dai day du cling nhu

manh peptit ciia n6 chira hodc bao gdm epitop.
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Thuét ngit “dong vat san xudt thue phém” c6 nghia 1a dong vat dugc sir dung cho
su tiéu thu cta ngudi nhu lon, trau bo, gia cAm, c4 VA cac dong vat tuong tu, tot hon 1a
dong vat san xuét thuc pham c6 nghia 1a lon va gia suc, t8t nhét 1a lon. Thuat ngit “dong

vat san xuét thuc phém” khong bao g@)m, dong vat thugc ho Equidae nhu ngua.

“Ché pham sinh mién dich” nhu dugc st dung trong ban mo ta nay co thé chi
polypeptit hodc protein, nhu ching han protein bé mit ctia virut ma gay ra dap ung mién
dich nhu duoc mo ta trong ban mo ta nay. Thuat ngit “manh sinh mién dich" hodc “phan
sinh mién dich” dé chi manh hodc dang bi cat va/hoac dugc thé cia protein hodc
polypeptit ma bao g6m mot hozc nhiéu epitop va vi thé gy ra dap ing mién dich dugc
mo ta trong ban mo ta nay. Noi chung, dang bi cat va/hodc dugce thé hodc cac manh nhu
vy s& bao gom it nhét 13 sau axit amin lién tiép tlr protein c6 chidu dai day da. Cac
manh nay c6 thé dugc xac dinh bang cach sir dung nhiéu k¥ thuét lap ban d6 epitop, da
biét ro 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 xac dinh bang cach dong thoi tbng hop sd luong 16m cac
peptit trén giad thé rén, peptit twong ting véi cac phan ciia phan tit protein, va cho peptit
phan tng véi khang thé trong khi peptit van gin v6i gia thé. Cac k¥ thuét ndy da biét
va dugc mo ta trong linh vuc nay, xem vi du, Patent My sb 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 dé dang duoc nhén biét bang cach xac
dinh cAu hinh khong gian ctia axit amin nhu bang ,vi dy, tinh thé hoc tia x va cong
hudng tir hat nhan hai chiéu. Xem Epitope Mapping Protocols, supra. Cac khang nguyén
tong hop cling duoc bao gbm trong dinh nghia nay, vi dy, polyepitop, epitop suon, va
cac khang nguyén ti td hop hodc thu duge theo cach téng 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;
va Gardner et al., (1998) 12th World AIDS Conference, Geneva, Switzerland, June 28-
July 3, 1998. (Toan b ndi dung cua tai liéu nay dugc két hop vao day bang cach vién

dan.)
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Thuat ngit “vacxin” nhu dugc st dung trong ban mo ta nay dé cap dén duoc
pham chira it nhat mot thanh phan c6 hoat tinh mién dich ma cam Gng dap ting mién
dich & dong vat va c6 thé nhung khong nhét thiét mot hodc nhiéu thanh phén b6 sung
ma ting cuong hoat tinh mién dich cta thanh phan hoat tinh. Vacxin ¢6 thé con chira
céc thanh phan khac thuong c6 trong duge phédm. Bing cach phan biét thanh phan c6
hoat tinh mién dich ctia vacxin ¢ thé chira cac hat virut hoan chinh & dang ban dau cua
chiing hoc 1a céac hat bi giam doc luc duge goi la vacxin séng duoc cai bién (MLV)
hodic céc hat bi bét hoat bang cac phuong phap thich hop trong vacxin chét (KV). O
dang khac thanh phan c6 hoat tinh mién dich cta vacxin c6 thé bao gdbm cac yéu t thich
hop cua sinh vét (vacxin du6i don vi) nho do cac yéu td nay duoc tao ra bang cach phan
huy hat hoan chinh hodc mdi trudng tang trudng chira cdc hat nay va tuy y cac budc
tinh ché 14n luot thu dugc (cac) cAu triic mong mudn, hodc bang cac quy trinh tong hop
bao gdbm thao tac thich hgp bang cach sir dung hé théng thich hop trén co s, vi du, vi
khuén, c6n tring, dong vat c6 vi, hodc cac loai khac cong véi cac quy trinh tdch va tinh
ché tiép theo tity ¥, hodc bang cach cam tmg qud trinh téng hop & dong vat can vacxin
bang cach két hop truc tiép vat lidu di truyén bang cach st dung dugc pham thich hop
(chiing ngtra polynucleotit). Vacxin ¢ thé bao gdm mot hodc ddng thoi nhiéu hon mot
trong cac yéu t6 duoc md ta ¢ trén. Nhu dugc sir dung trong cac khia canh cu thé cta
sang ché “vacxin” dé cép dén vacxin séng hodc virut sdng, con goi 1a vacxin tai t hop.
Theo mot khia canh cu thé khac cia sang ché “vacxin” dé cap dén virut bat hoat hodc
chét bao gdm céc hat gidng virut (virus like particle - VLP). Vi thé, vacxin c6 thé 1a
vacxin dudi don vi hodc vacxin chét (KV) hoac bét hoat.

Thuat ng@t “TY 1¢ gdy nhiém (Multiplicity of Infection - M.O.1.)” dé cap dén s6
luong don vi gay nhiém, vi du TCID50, cua ché phém virut dugc st dung trén mot té
bao dé gay nhidm té bao nudi cdy. Vi du, M.O.I. bang 0,01 ¢6 nghia 1a d6i v6i mdi 100
té bao trong binh nudi cdy, mot don vi gdy nhiém dugc cly truyeén.

Thuéat nglt “chung ngura bang ADN” hoic “chiing ngira bang polynucleotit” c6
nghia la chung truc tiép vat lidu di truyén bang cach sir dung dugc pham thich hop.

Da biét cac phuong phép vat Iy va hoa hoc khac nhau dé bét hoat trong linh vuc

nay. Thuat nglt “da bét hoat” chi virut hodc vi khuan c6 doc tinh hoic khong cé doc tinh
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trude d6 ma da duoc chiéu xa (cuc tim (UV), tia X, chum tia dién tir hodc birc xa gama),
gia nhiét, hodc xtr ly hoa hoc dé bit hoat hodc tiéu diét virut hodc vi khuin nay, trong
khi van gitr duge tinh sinh mién dich cua n6. Céc tac nhan bét hoat thich hop bao gom
beta-propiolacton, binary hodc beta- hodc axetyl-etylenimin, gluteraldehyt, ozon, va

formalin (formaldehyt).

Dé bat hoat bang formalin hay formaldehyt, formaldehyt thuong duge tron véi
nuée va rugu metylic dé tao ra formalin. Viéc bd sung rugu metylic ngdn chan su thoai
héa hodc phan tng chéo trong qua trinh hoat héa. Mot phuong 4n st dung khoang 0,1
dén 1% ctia dung dich formaldehyt 37% dé bét hoat virut hodc vi khuan. Diéu quan
trong 13 phai didu chinh luong formalin dé dim bao vat lidu bi bat hoat nhung khong

nhiéu dén murc xay ra cac tac dung phu do liéu luong cao.

Cu thé hon 14, thuét ngit "bat hoat" trong ngit canh nay nghia la virut khong con
kha ning sao chép in vivo hodc in vitro va, twong tng, thuat nglr "bat hoat" trong ngit
canh vé vi khuin c6 nghia 1a vi khuan khong con khé ndng sinh s6i in vivo hodc in vitro.
Vi duy, thuat ngit “da bt hoat” ¢6 thé chi virut ma da duoc nhan 1én in vifro, sau do va
da duoc bat hoat béng cach hoa hoc hodc vét 1y sao cho n6 khong con kha nang sao
chép. Theo vi du khéc, thuét ngir "bat hoat" ¢6 thé dé cap dén vi khuan ma da dugc nhan
1én, sau do6 va da dugc bét hoat béng cach st dung bién phap hoa hoc hodc vt ly tao ra
huyén phu cua vi khuén, manh hoic cac thanh phﬁn ctia vi khuén, nhu tao ra vi khuin

ma c6 thé duoc sir dung lam thanh phan cua vacxin.

Nhu duge st dung trong ban md ta nay, cac thuat ngit "da bét hoat", "chét" hoic

"KV" duge st dung thay doi cho nhau.

Thuét ngit "vacxin song" dé cép dén vacxin chira sinh vat song hodc virut hodc

vecto virut ¢6 kha nang sao chép.

"Duogc phém" vé co ban chira mot hodc nhiéu thanh phén ¢6 kha nang cai bién
céac chtrc nang sinh ly vi du chtrc nang mién dich, cia sinh vat né dugc dung cho, hodc
ctia sinh vét sdng trong hodc trén sinh vét nay. Thuét ngit bao gbm, nhung khong gidi
han, chat khang sinh hodc chét chéng ky sinh trung, ciing nhu céc thanh phan khac
thuong duoc sir dung dé dat dugce cac muc dich nhét dinh khac nhu, nhung khong gidi

han &, cac dic diém xtr ly, do vo trung, dd 6n dinh, do tién loi cho doi twong dung ché
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pham qua duong rudt hodc ngoai duong tiéu hoa nhu duong miéng, trong mili, trong
tinh mach, trong co, dudi da, trong da, hodc cac duong dung thich hgp khéc, dung nap
sau khi diing, hodc dic tinh duge giai phong c6 kiém soat. Mot vi du khong nhdm muc
dich gi¢i han vé duge pham nhu vay, chi néu nhim muc dich chtng minh, ¢6 thé dugc
bao ché nhu sau: dich ndi méi trudng nudi ciy té bao ciia moi trudng nudi cdy té bao bi
nhiém duoc tron voi chit 1am on dinh (vi du, spermidin va/hodc albumin huyét thanh
bo (BSA) va hdn hop sau d6 dong kho hodc khir nude bang cac phuong phap khéc.
Trude khi ching ngira, sau d6 hon hgp dugce hydrat lai trong nude (vi du dung dich
nude mudi, dung dich mubi dém phosphat (PBS) hodc dung dich khéng chira nuée (vi

du, nhil trong dau, ta duge trén co s¢ alumin).

Nhu str dung trong ban mo ta nay, thut ngtt “chit mang dugc dung hodc chép
nhan duge trong thu y” bao gom bét ky trong sb va tat ca cac dung mdi, moi truong
phén tan, chét bao, chit phu gia, chit lam 6n dinh, chat pha lodng, chit bao quan, chit
khang khudn va chit khang nim, chét tao ding truong, chit lam chim hép phu va chét
twong tu. Theo mot s6 phuong an wu tién va dic biét 1a cac phuong an bao gbdm ché
pham sinh mién dich dong kho, chét 1am 6n dinh dé st dung trong sdng ché bao gdbm

chét 1am 6n dinh dé 1am dong khé hodc siy kho lanh.

Theo mot sé phuong 4n, ché pham sinh mién dich theo sang ché chira chat phu
gia. “Ta dugc” nhu duge st dung & day, cé 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), nhil tvong nudc
trong dau, nhil twong dau trong nude, nhil twong nude trong dau trong nudc. Cu thé,
nhil trong c6 thé dua trén co sé& dau parafin 16ng nhe (loai trong Dugc dién chau Au);
dau isoprenoit nhu squalan hodc squalen; dau thu duoc tir qua trinh oligome hoa cac
alken, cu thé 13 isobuten hodc dexen; cic este ctia axit hodc rugu chira nhom alkyl mach
thang, cu thé hon la dau thuc vat, etyl oleat, propylen glycol di-(caprylat/caprat),
glyxeryl tri-(caprylat/caprat) hodc propylen glycol dioleat; cac este ctia axit béo hodc
ruou béo phan nhanh, cu thé 1a este cua axit isostearic. Dau dugc sit dung két hop véi
chét nhii hoa dé tao thanh nhil twong. Chét nhii hoa tét hon 1a chat hoat dong bé mat

khong ion, cu thé 14 este cua sorbitan, este cia manit (chéng han anhydromanitol oleat),
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este cla glycol, este ciia polyglyxerol, este cta propylen glycol va este cta axit oleic,
isostearic, rixinoleic hodc hydroxystearic, tly ¥ dugc etoxyl hda, va cac copolyme khéi
polyoxypropylen-polyoxyetylen, cu thé 14 cac san pham Pluronic, dic biét1aL121. 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 lam vi du 1a nhii tuong SPT dugc mo ta ¢ trang 147 trong tai
liéu “vacxin Design, The Subunit and Adjuvant Approach” dugc bién tap bdi tac gia M.
Powell va M. Newman, Plenum Press, 1995, va nhii tuong MF59 dugc mo ta ¢ trang
183 cua cung tai liéu nay.

Mot vi du khac nira vé chit phu gia d6 1a hop chat duoc chon tir cac polyme cua
axit acrylic hodc metacrylic va cac copolyme ctia maleic anhydrit va dan xut alkenyl.
Hop chit phu gia c6 lgi d6 1a cac polyme cua axit acrylic hodc metacrylic ma dugc lién
két ngang, dic biét 1a voi cac polyalkenyl ete ctia dudng hodc rugu da chirc. Cac hop
chét nay duogc biét dén bang thuat ngit carbome (Phameuropa Vol. 8, No. 2, June 1996).
Chuyén gia trong linh vuc cling c6 thé dé cap dén Patent My s6 2,909,462 md ta cac
acrylic polyme nhu vay duoc lién két ngang véi hop chét duge polyhydroxyl hoa c6 it
nhét 3 nhom hydroxyl, tot hon 1a khong nhiéu hon 8, nguyén tit hydro cta it nhét ba
nhom hydroxyl dugc thay bang cac gdc béo chura bio hoa c6 it nhét 2 nguyén tir cacbon.
Céc gbe duoc wu tién 1a gbc chira tir 2 dén 4 nguyén tir cacbon, vi du vinyl, alyl va cac
nhém chua bdo hoa vé mat etylen khac. Ban than cic gdc chua bao hoa ¢6 thé chira cac
phén tir thé khéc, vi du nhu metyl. Céc sén pham duoc ban dudi tén CARBOPOL®);
(BF Goodrich, Ohio, USA) dac biét thich hgp. Chung duoc lién két ngang véi alyl
sucroza hodc véi alyl pentaerythritol. Trong s6 ching, dang lvu y 1a Carbopol 974P,
934P va 971P. Tt nhét 1a st dung CARBOPOL® 971P. Trong s céc copolyme cua
cac dan xuét maleic anhydrit va alkenyl c6 cdc copolyme EMA (Monsanto) ma chung
1a copolyme ctia maleic anhydrit va etylen. Viéc hoa tan cdc polyme nay trong nudc
dan t6i dung dich axit ma dung dich nay s& dugc trung hoa, t6t hon t6i do pH sinh 1y,
dé tao ra dung dich chit phu gia ma chinh cac ché pham sinh mién dich, ché pham sinh

mién dich hodc ché pham vacxin s& duge két hgp vao trong do.

Céc ta duge thich hop khac bao gdm, nhung khong gi6i han 6, hé ta dugc RIBI
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(Ribi Inc.), co-polyme khéi (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
monophosphoryl lipit A, t4 dugc Avridine lipit-amin, doc t6 duong rudt tir E. coli dé bi
phan hiy béi nhiét (dang tai t hop hodc dang khac), doc t6 gdy bénh ta, IMS 1314,
ho#ic muramyl dipeptit, hodc cac xytokin co trong tw nhién hodc tai t6 hop hodc cac chat
tuong tu cua né hodac chét kich thich giai phéng xytokin ndi sinh, trong s6 nhiéu ta duoc

khac.

Hy vong rang, chét phu gia c¢6 thé dugc bd sung v6i lwong nam trong khoang tir
100pg dén 10mg mdi lidu, t&t hon v6i lwong nam trong khoang tir 100pg dén 10mg mdi
lidw, tot hon nita véi luong ndm trong khoang tir 500ug dén 5mg mdi liéu, tham chi t6t
hon nita v6i lwong nam trong khoang tir 750pug dén 2,5mg mdi lidu va tét nhét véi lugng
khoang 1mg mdi lidu. Theo cach khac, t4 dugc co thé ¢6 mat & ndng d6 nam trong
khoang tir 0,01 dén 50%, t6t hon & ndng do nim trong khoang tir 2% dén 30%, tot hon
nira & ndng d6 nam trong khoang tr 5% dén 25%, tham chi t6t hon nita & ndong dd nim
trong khoang tir 7% dén 22% va t6t nht & ndng dd nim trong khoang tir 10% dén 20%

tinh theo thé tich ctia san phdm cudi ciing.

Chét pha lodng c6 thé bao gdm nuée, nuéc mubi, dextroza, etanol, glyxerol va
chét tuong ty. Chit ding truong c6 thé bao gdm natri clorua, dextroza, manitol, sorbitol
va lactoza, ngoai cac chét khac. Chit 1am én dinh bao gdm albumin va cac mudi kiém

cua axit etylendiamintetraxetic, ngoai cac chat khac.

“Pugc phan 1ap” c¢6 nghia la dugc thay d61 “boi ban tay con ngudi” tir trang thai
tu nhién cia né, nghia la, néu n6 xuét hién trong tu nhién, né dugc thay dbi hodc loai
b6 khoi méi trudng ban dau cua né, hodc ca hai. Vi du, polynucleotit hodc polypeptit
cO mit tu nhién trong sinh vat séng khong “dwoc phan 14p” nhung polynucleotit hodc
polypeptit twong tu dugc tach tir nguyén li€u d6ng ton tai clia trang thai ty nhién cua n6

A2

“dugc phan 14p”, 1a thuat ngir duoc st dung & day.

“Lam giam doc luc” c6 nghia 1a lam giam doc luc cua mam bénh. Trong sang
ché nay “su giam doc luc” ddng nghia véi “khong c6 tinh doc”. Trong sang ché nay,
virut duoc giam doc lyc 1a virut trong do6 tinh doc dugc giam dén mirc khong giy ra
triéu chung 1am sang cua viéc 1ay nhiém nhung c6 kha ning tao ra dap mg mién dich

& dong vat dich, nhung c6 thé cling c6 nghia 12 triéu chirng 1am sang dugc giam ca vé
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ty 16 mac phai va mic do nghiém trong & dong vét bi nhiém virut duoc giam doc lyc
dic biét 1a vecto virut EHV-1 RacH theo sang ché, so v6i “nhom dbi ching” g@)m cac
dong vat bi nhiém virut khong dugc giam doc luc hoac mam bénh va khong nhan virut
duoc giam doc luc. Trong ngit canh nay, thudt nglt “giam/dugce gidm” c6 nghia la giam
it nhat 10%, t6t hon 1a 25%, tham chi tdt hon nita 12 50%, ciing t6t hon nita 1a 60%,
tham chi t6t hon nita 1a 70%, ciing tot hon nita 1a 80%, tham chi t6t hon nita 1a 90% va
t&t nhét 13 100% so véi nhom ddi chimg nhu duoc x4c dinh trén day. Vi thé, mam bénh
duoc 1am giam doc luc, khong doc nhu vi du vecto virut dugce lam giam doc luc theo
sang ché, dac biét 1a vecto virut EHV-1 (t8t hon 1a RacH) theo sang ché, thich hop dé
tao ra vacxin sdng duoc cai bién (MLV) hoic ché pham sinh mién dich sbng dugc cai
bién.

O day, “liéu lugng hiéu qua” c6 nghia 1a, nhung khong bi gi6i han béi, lugng
khang nguyén ma gay ra hodc c6 kha ning gy ra, dap ing mién dich dé 1am gidm triéu

chimg 14m sang trén dong vat ma khang nguyén dugc dung cho dong vat nay.

Theo st dung & day, thuat ngit “luong hiéu qua” c6 nghia la, theo ngit canh cua
ché phdm, mot luong ché phdm sinh mién dich c6 kha nang kich thich gay ra dap (mg
mién dich lam giam ty 1é mic hodc lam b6t giam murc do trAm trong ctia nhiém trung
hodc ty 1& méc bénh & dong vat. Cu thé, lugng hiéu qua dé cap dén don vi hinh thanh
khuén lac (CFU) mdi lidu. Theo cach khéc, theo ngit canh ctia thuét ngir tri liéu, thuat
nglt “luong hi€u qua” dé cap dén luong tri liéu ma lugng nay du dé lam giam hodc cai
thién mirc do nghiém trong hoac khoang thoi gian ciia bénh hoac r6i loan hodc mot hodc
nhiéu triéu ching cua ching, ngédn chén sy tién trién cua bénh hoic r6i loan, dan dén su
thoai trién cua bénh hoic rdi loan, ngan chan sy tai phat, phat trién, su khoi phéat hoac
tién trién ctia mdt hodc nhiéu triéu ching két hop voi bénh hodc réi loan hodc ting
cuong hodc cai thién sy phong ngira hodc diéu tri cua lidu phap tri liéu hodc tidc nhén tri
liéu khéc.

“P4p ung mién dich" hodc “dap Ging vé mién dich” c6 nghia 13, nhung khong bi
gidi han béi, sy phat trién d4p ung mién dich qua trung gian té bao va/hoic khang thé
d6i v6i ché pham (sinh mién dich) hodc vacxin mong mudn. Thong thuong, “dap tmg

mién dich" hodc “dap tmg vé mién dich” bao gom, nhung khong bi gidi han &, mot hodc
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nhiéu tac dung sau: san sinh hodc hoat hoa khang thé, té bao B, té bao T hd tro, té bao
T tc ché, va/hodc t& bao T gay doc té bao, huéng cu thé dén khang nguyén hodc cac
khang nguyén dugc chira trong ché pham hoic vacxin quan tam. T6t hon 13, vat chi sé
thé hién dép Ung (tri nhé) mién dich diéu tri hodc bao vé, sao cho kha ning khang lai
nhiém trung moéi sé dugc ting 1én va/hodc mirc do nghiém trong vé mit 1am sang cia
bénh dugc giam xudng. Viéc bao vé nay s& duge chimg minh bang su giam vé s6 lugng
triéu chimg, mtrc do nghiém trong cua triéu chimg, hodc khong bi mot hodac nhiéu triéu
chung két hop v6i nhiém trung cla tac nhin gy bénh, 1am cham sy xdm nhép cia virut
vao trong mau, gidm su tdn tai cua virut, giam tai lugng virut toan bo va/hodc giam su
tiét virut.

Cac thuat ngit “bao vé chdng lai bénh”, “mién dich bao v&”, “mién dich chirc
ning”, “giam triéu chimg lam sang”, “cdm {mg/tao ra khang thé trung hoa va/hodc
chuyén hoa huyét thanh”, va cac cum tir trong tu, c6 nghia la ddp mg mot phan hozc
hoan toan chéng lai bénh hodc tinh trang bénh dugc sinh ra béng cach str dung mot hodc
nhidu ché phém tri liéu theo séng ché hodc hdn hop clia ching, viée sir dung nay dan
dén it tac dong c6 hai hon so véi ky vong & mot dbi tugng khong duge giy mién dich
ma déi twong nay da duoc tiép xtc véi bénh hodc ngudn lay nhiém. Tirc 13, mic do
ning cua cac tac dong co hai cua bénh nhiém duoc giam thiéu & dbi tuong dugc ching
ngua. Nhiém tring c6 thé duoc lam giam, lam cham lai hodc ¢o thé duoc ngdn chdn
hoan toan, & d6i tuong duge ching vacxin. O day, khi viéc lay nhiém dugc ngdn chin
hoan toan dugc du dinh, n6 dugc thong bao rd rang. Néu viéc ngan chdn hoan toan

khong dugc thong bao, thi thuat ngit bao g0m ca viéc ngan chin mot phan.

O day, “viéc lam giam ty 1é mac va/hodc muc do tram trong cla cac dau hi¢u

]am sang” hodc “lam gidm céc triéu chimg 14m sang” c6 nghia la, nhung khong bi gidi

r
A

han béi, 1am gidm s6 lugng d6i twong bi nhiém trong nhom, 1am gidm hodc loai bé so
lwong dbi tuong biéu hién cac d4u hiéu 1am sang vé nhiém tring hodc lam giam mirc
do tram trong cua dAu hiéu 1am sang bét ky c6 mat & mot hodc nhiéu déi tuong, so véi
nhidm tring kiéu tu nhién. Vi du, thudt ngit nay dé cap dén bit ky su giam thiéu nao vé
tai lugng mam bénh, su thai loai mam bénh, 1am giam vé su lan truyén mam bénh hoic

su giam vé triéu chiing 1am sang bét ky thudc triéu chimg cta bénh sdt rét. Tot hon céc
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déu hidu 1am sang nay duoc gidm ¢ mot hodc nhiéu déi twong tiép nhan ché pham tri
lidu theo sang ché it nhat 10% so véi cac d6i twong khong duoc tiép nhan ché pham va
tré nén bi nhiém tring. Tét hon nita cac diu hiéu 1am sang duogc giam & d6i tuong tiép
nhan ché phdm theo sang ché it nhat 20%, tot hon it nhét 30%, tot hon nita it nhat 40%

va tham chi t5t hon nira it nhat 50%.

Thuat ngit “bao vé tang cudng” ¢ ddy c6 nghia la, nhung khong chi gi6i han 0,
lam giam c6 y nghia théng ké vé mot hodc nhiéu triéu ching 14m sang c6 lién quan dén
su nhi®m tac nhan 1ay nhidm & nhém déi tuong dugc ching ngira so véi nhém déi twong
khong dugc chung ngira. Thuat nglt “lam giam c6 y nghia théng ké vé cac triéu chimg
1am sang” ¢6 nghia 1a, nhung khong chi gidi han 6, tAn suét vé ty 1&é mic it nhat mot
triéu ching 1am sang ¢ nhom dbi tugng duogc chiing ngira thap hon it nhét 1a 10%, tot
hon 1a 20%, tot hon nita 1a 30%, tham chi t5t hon nita 12 50%, va thdm chi ot hon nita
12 70% so v&i nhoém dbi ching khong duoc chiing ngira sau khi thir thach boi tac nhan

1ay nhiém.

“Bao vé kéo dai” dé cap dén “hiéu luc cai thién” kéo dai it nhét 3 tuln, nhung
t6t hon nita it nhat 3 thang, thAm chi t5t hon nita it nhat 6 thang. Trong trudng hop &
dong vt nudi, tt nhat su bao vé kéo dai ton tai cho t6i tudi trung binh ma tai thoi diém

do, dong vat dugc dua ra thi truong.

Thuat ngir “gidm virut huyét” c6 nghia 13, nhung khong chi gii han &, giam
virut di vao dong mau cta dong vat, trong khi mirc do virut huyét, nghia 13, s6 lugng
ban sao ARN hodc ADN virut trong mot ml huyét thanh hodc sb lugng khuén lac tao
vét tan trong mot dé-xi-lit huyét thanh, trong huyét thanh ctia dong vat nhan ché pham
theo sang ché giam it nhit 50% so v6i ddi tugng khong nhan ché phim va co thé bi
nhidm. Tét hon nita 13, mic do virut huyét ¢ dong vat nhan ché phadm theo sang ché
giam it nhat 90%, 6t hon 14 it nhit 99,9%, t6t hon 1a it nhat 99,99%, va tham chi tot
hon 1a it nhat 99,999%.

Nhu dugce st dung ¢ day, thuat ngilt “virut huyét” dugc hiéu cu thé 1a tinh trang
bénh trong do cac hat virut sinh soi va/hoac tuan hoan trong dong mau ctia dong vat, cu

thé 1a dong vat c6 v, chim, hodc con trung.
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“Do an toan” dé cap dén viéc khong c6 cac hiu qua bat lgi & dong vat duoc
chuing ngtra sau khi ching ngtra, bao gbém nhung khong gi6i han ¢: sy dao nguoc hiéu
luc cia vacxin trén co s¢ virut thanh tinh dc, cac tac dung phu dang ké vé& mat 1am
sang nhu bénh dai dang, toan than hodc viém khong chip nhan dugc tai vi tri dung

vacxin.

Thuét ngir “su ching nglra” hodc “viéc ching nglra” hodc cac bién thé cua thuat
ngit nay, theo st dung & day co6 nghia la, nhung khong bi gidi han bdi, mét quy trinh
bao gdm budc st dung ché pham sinh mién dich theo séng ché ma, khi dugc ding cho
dong vét, s€ gay ra hodc c6 kha nang gdy ra - truc tiép hodc gidn tiép -, dap ing mién

dich & dong vat nay.

“Ty 1€ to vong”, theo ngit canh cua sang ché, d& cap dén luong tir vong gay ra
boi 1ay nhiém va bao gbm ca tinh hubng trong d6 viéc 1dy nhiém nghiém trong dén muc
dong vat dugc giy chét nhe nhang dé khong phai chiu dung va giup con ngudi chdm

dut cude song cua no.
Ché pham phoi ché

Déi tuong ma dung ché phim tét hon 1a dong vat, bao gbm, nhung khong chi
gioi han ¢, gia stc, ngua, clru, lon, gia cam (vi du, ga), dé, meo, cho, chudt hamster,

chudt nhét va chudt cbng, t6t nhit 1a dong vat 1a lon.

Ché phim phdi ché theo sang ché chira lugng gdy mién dich hitu hiéu ctia mot
hodc nhidu thanh phan sinh mién dich va chit din thudc duge dung. Vacxin chira lugng
gy mién dich hitu hidu ciia mot hodc nhidu thanh phan sinh mién dich va chit din thude

duoc dung. Ché pham phdi ché thich hop cho phuong thirc dung.

Ché phém sinh mién dich, néu can, cling c6 thé chira lurong nho céac tdc nhan tao
4m hodic tao nhii héa hodc tac nhan dém pH. Ché phim sinh mién dich c6 thé 1a dung
dich 16ng, hén dich, nhii twong, vién nén, vién tron, vién nang, ché phm giai phéng kéo
dai hodc bot. Ché pham ding qua dudong miéng co thé bao gdm cac chat mang tiéu
chuin nhu manitol, lactoza, tinh bot, magie stearat, natri sacarin, xenluloza, magie

cabonat loai dung cho dugc phém, V.V.
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Céac duong dung uvu tién bao gdm nhung khong bi gi6i han bdi duong ding trong
miii, dudong udng, dudng trong da va trong co. Dung trong nudc ubng, tot nhét 13 trong
lidu don, dugc mong mudn. Nguoi c6 ki nang s& nhan thdy rang, ché phim theo sang
ché ciing c6 thé dugc st dung lam mot, hai hodc nhiéu liéu, cling nhu theo cac duong
dung khac. Vi du, cac duong dung khac nhu vay bao gdm duéi da, trong da, trong phtic
mac, trong da, va phu thudc vao thoi gian va hiéu qua mong mudn cia qué trinh diéu
tri, ché phém theo sadng ché c6 thé duoc dung mdt hodc vai lan, ca gian doan, vi du dung
trén co s& hing ngdy trong vai ngay, tudn hodc thang va véi cac lidu khac nhau nhu
khoang 10° dén 108 TCID50 (xem do chudn virut & trén). Theo khia canh cy thé cia
sang ché, lidu luong 1a khoang 103 dén 108 TCID50, dic biét 1a dbi véi virut séng /

vacxin song.

Céc ché phdm c6 thé, néu muén, dugc trinh bay trong géi hogc thiét bi phan phéi
ma c6 thé chita mét hoidc nhidu dang lidu don vi chira thanh phan hoat tinh. G6i nay c6
thé vi du bao gdm mang kim loai hoic chét déo, nhu vi phdng. Géi hodc thiét bi phan
phéi 6 thé kém theo huéng dan st dung t6t hon 1a dé dung cho dong vat c6 vi, dic
biét 1a lon. Pi kém véi (cac) vat chira do co thé 12 mot thong bao theo miu do co quan
chinh pht quy dinh vé viéc san xuét, str dung hoic ban duoc pham hozc san pham sinh
hoc, théng bao nay phan anh sy phé chudn cta co quan nay vé viéc san xudt, str dung

hodc ban dé dung cho ngudi.
Cac trinh tu:
Céc trinh tu dudi ddy dugc md ta chi tiét va duoc boc 10 trong sang ché:
Trinh ty khéi dau:
SEQID NO: 1 trinh tu axit desoxyribonucleic 600bp ~ EHV-4 4pgG600

SEQ ID NO: 2 trinh tu axit desoxyribonucleic 600bp  EHV-4
4pMCP600

SEQID NO: 3 trinh tu axit desoxyribonucleic 430bp ~ EHV-4 pG430
SEQ ID NO: 4 trinh tu axit desoxyribonucleic 449bp  EHV-4 p455

SEQ ID NO: 5 doan mdi s 1130 dac hiéu ddi véi orf72
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SEQ ID NO: 6 doan mdi s6 1131 dac hiéu dbi véi orf72
SEQ ID NO: 7 doan mdi s6 1079 dac hiéu d6i v6i mCherry
SEQ ID NO: 8 doan mdi sb 1080 dac hiéu d6i v6i mCherry
Vi tri cai xen:

SEQ ID NO: 9 doan mdi PCR axit nucleic trinh tw nhan tao 1017 cho vung

cai xen orf70

SEQ ID NO: 10 doan modi PCR axit nucleic trinh tu nhan tao 1018 cho vung

cai xen orf70

SEQID NO: 11 doan mdi PCR axit nucleic trinh tw nhén tao 1007 cho ving

cai xen orfl/3

SEQ ID NO: 12 doan mdi PCR axit nucleic trinh tw nhéan tao 1008 cho ving

cai xen orfl/3
SEQ ID NO: 13 vung kep suon trai (Up70) (417 bp)
SEQ ID NO: 14 vung kep suon phai (Up71) (431 bp)

SEQIDNO: 15  phén bén trai ving kep sudn (dén orf70) trong ching EHV-
1 kiéu dai ab4 (sb truy cap Genbank AY665713.1), ndm & nucleotit 127264 — 127680

SEQIDNO: 16  phén bén phai ving kep sudn (dén orf71) trong chiung EHV-
1 kiéu dai ab4 (s truy cap Genbank AY665713.1), ndm & nucleotit 128484 — 128913

SEQ ID NO: 17 vung kep suon bi cat cut trong hé RED: vung kep suon tréi
(Up70) (283 bp) = gidng v6i 283 bp & diu 3° cia ving kep suon “cd dién” 417 bp

SEQ ID NO: 18 vung kep suon bi cat cut trong hé RED: vung kep suon phai
(Up71) (144 bp) = gibng v6i 144 bp diu 5° clia ving kep sudn “co dién” 431 bp

SEQIDNO: 19  phin bi x6a trong trinh tw hé gen ab4 kiéu dai (ma so truy
cap Genbank AY665713.1) , nt 127681 - 128482

SEQ ID NO: 20 phén bi x6a trong trinh tuw hé gen RacH (khong co s6 nt do
trinh tw hé gen hoan chinh khong dugc thé hién)

Trinh tu plasmit/vecto:
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SEQ ID NO: 21 trinh tu nucleotit cia plasmit chuyén pU-mC70-BGH
SEQID NO.: 22 trinh tu nucleotit ctia vecto chuyén pU70-p455-71K71

SEQIDNO.:23  trinh ty nucleotit cua plasmit chuyén pU70-p455-H3-
71K71

SEQIDNO.:24  trinh tu nucleotit cua vecto chuyén pU-1-3-p430-
BGHKBGH

SEQIDNO.:25 trinh tu nucleotit cta plasmit chuyén pU1-3-p430-Hlav-
BGHKBGH

Trinh tu hemagglutinin

SEQ ID NO:26 hemagglutinin [virut cim A
(A/swine/Italy/116114/2010(H1N2))] GenBank: ADR01746.1 Hlpdm

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

SEQ ID NO:28 hemagglutinin [virut cum A
(A/swine/Gent/132/2005(H1IN1))] GenBank: AFR76623.1 Hlav:

SEQ ID NO:29 hemagglutinin [virut cim A
(A/swine/Italy/4675/2003(HIN2))] GenBank: ADK98476.1* Hlhu

*Xin luu y réng axit amin 531 (X, codon két thic, duoc thay ddi boi cac tac gia

thanh I):
Céc trinh tu ciu tric SBV
SEQ ID NO:30 trinh tw tdc nhan lién két GS

SEQIDNO:31  trinh tw ADN tdng hop chita cc vi tri gi6i han dé tao dong
phu

SEQIDNO:32  manh ADN duoc sir dung dé tai to hop RED dé tao ra
pRacH-SE-70-455-SBVGc

SEQIDNO:33  doan mdi up70 F

SEQID NO:34  doan mdiup71 R
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SEQ ID NO:35 doan moi seq455-F1

SEQ ID NO:36 doan mdi SBV Gce F1

SEQ ID NO:37 doan mdi SBV Ge R1
Vi du thwe hién sang ché

Phan vi du tiép sau day duoc bao gdm dé chtimg minh cac phuong an wu tién
theo sang ché. Nguoi c6 k§ ning trong linh vuc s& hiéu rang, cac k¥ thuat boc 10 trong
phan vi du tiép theo duédi day dai dién cho cac ky thuét duoc phat hién bdi cic tac gia
sang ché dé thuc hién trong thuc hanh sang ché va do dé, c6 thé dugce xem 1a ciu thanh
phuong thirc uu tién trong thyc hanh sang ché. Tuy nhién, v6i su bdc 10 nay, ngudi co
k¥ nang trong linh vuc s& hiéu ring, nhiéu thay dbi c6 thé duge thuc hién trong céac
phuong an cu thé ma ching duogc boc 10 va van thu dugc két qua tuong tu hodc giéng

hét ma khong di chéch ra khoi tinh thin va pham vi bao ho ctia sang ché.
Vi du 1: Nhan biét va tao cAu triic c4c trinh tw khoi dau méi

Quy ftrinh nhén biét cic trinh tw khéi dau thich hop nhu sau:
Manh 600 bp ctia trinh tw EHV-4 nguoc dong cia hai khung doc mé da biét dugc phan
tich trude bang cach sap thang hang chung v6i ménh trinh ty twong Ung clia hé gen
EHV-1. Cac gen dugc chon 1a orf42 ma hoa protein capsit chinh (major capsid protein
- MCP), va orf70 ma hoa glycoprotein G (gG). Protein capsit chinh la mdt trong cac
thanh phan phong phu nhét ctia virion va cn thiét cho viéc lap rap cac capsit trong nhan
té bao ngay khi ADN virut méi duge tong hop d4 san sang dé dong g6i. Vi thé trinh tu
khéi dau cua nd duge mong doi 1a s& hoat dong trong cac thoi diém sém va muon trong
chu ky sao chép ctia virut. Déi véi glycoprotein G nguoi ta da biét ring gen (orf70) cuia
n6 hoat dong ca & céc thoi diém sém va mudn trong chu ky sao chép (Colle et al. 1995,
Drummer et al. 1998). Do ddng nht trinh tu 12 82,2% déi véi trinh tu khoi dau MCP
gia dinh va 82,3% dbi véi trinh tw khoi dau gG gia dinh. MOt mit, cac khac biét nay
duoc coi 1a da 16n dé ngan chan viéce téi t6 hop tuong dong, va mat khc di nho dé cho
phép dién ra hoat dong phién ma trong qua trinh sao chép EHV-1. Dé thir nghiém hoat
tinh trinh tu khoi dau, cac manh ADN 600bp 4pgG600
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GCAGACTTTGGAGCAGCACAATTTCCGGTTGTGGACCCCATGGACC
TTGGTTTGGCTGGTACCGTGGAAACTAACGCTCCGGAAGTTTTGGCCAGA
GCAAAATACAATTCGAAGGTAGACATATGGAGCGCCGGAATAGTTCTGTT
TGAAATGCTCGCATATCCATCAACTCTATTTGAGGACCCGCCGAGTACCCC
ACAAGAGTATGTAAAAAGCTGTCATTCTCAACTACTGAGAATAATATCAA
AGCTAAAGATAAACCCTGAGGAGTTTCCACGGGAACCAGAGTCTAGGCTC
GTGCGCGGATACATCGAATACGCCAGCCTAGAGCGTAAGCCACATACGCG
CTATCCTTGCTTCCAGCGCGTGAACCTACACATTGACGGGGAATTTTTGAT
CCATAAAATGCTAGCGTTCAATGCTGCGATGCGCCCATCCGCAGAAGAGT
TGTTGTCCTACCCAATGTTTATGAATCTGTAGGATGACTAACAGATTTGGG
GTGGAGACGGCGTGGGCGATACTGTATAAAGTTGTACTACTTACCAGCCC
AGTCAGTGTGCTGTAGTGCCACCACCTGTAAAGCTGTGATAAGCTGCAGTT
(SEQ ID NO:1)

va 4pMCP600

AGCTGGGGGAGTTTGTACTATAGTGTATTACATGCGGCTTGCAATAA
CTGCCTGGTTTATGTTTCGCAACATTCAAGCAGACATGCTACCGCTAAACA
CTTTGCAACAATTTTTTATTGGGTGTTTGGCCTTTGGTAGAACTGTCGCGTT
TTTGGTGGTAGCATATACTACCTTATTTATACGCTCCGAGCTGTTTTTCAGC
ATGCTAGCACCCAACGCCGAGCGAGAGTATATAACTCCCATCATTGCCCA
CAAGCTTATGCCACTTATTAGCGTCCGCTCTGCCGTTTGCTTAGTCATAAT
ATCTACCGCCGTTTACGCAGCAGACGCTATCTGCGACACAATTGGATTTGC
GATACCGCGCATGTGGATGTGTATTTTAATGAGATCAACCTCCATGAAGC
GTAACTAGGGGGCCTCCCACTGAGGCACTACCGGCTTAGCAGCTGACTAA
CACAGTATAAAACGTGAGAAGAAATCAGTCTCATGCGCCATTAGCGCTAG
GCTAGTTAGCGTGGAGGACCGGAGCGCTACCGCCAGCAGTTTCATCCGCC
TGGTTACGGGTTTGTTAACACCTACCGGTGTTTTACCGCTACCATA (SEQ ID
NO:2)

duoc tong hop va duge tao dong nguoc chiéu ctia gen thong bao ma hoa protein tu phat
huynh quang mCherry (Shaner et al., 2004). Do chtrc ning tin hi¢u két thic phién ma
va chirc nang 1am 6n dinh mARN trinh tu polyadenyl héa hormon tang trudng bod
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(BGHpA; Goodwin & Rottman, 1992) dugc tao dong truc tiép xudi chidu dau 3’ cua
gen thong bao.

Dé sir dung lam ddi chitng dwong tinh, trinh ty khoi ddu CMV dugce khuéch dai
tr plasmit pcDNA3.1 c6 ban trén thi truong (Invitrogen) va dugc tao dong ngugc chiéu
gen thong bao mCherry, ¢ day ca BGHpA cling dugc thém vao & du 3’ clia gen thong
bao. Céac gidbng nudi cdy té bao duge chuyén nhiém bing ba plasmit (pBlu-
4pgGmCherry, pBlu-4pMCPmCherry, va pBlu-CMVmCherry) va dugc kiém tra boi
hién vi huynh quang déi véi su phat huynh quang mCherry. Hoat tinh manh cda trinh
tw khéi dAu CMV 1a 16 rang & nhing thoi diém khac nhau sau khi chuyén nhiém. Trinh
tu khéi dau 4pgG600 ciing c6 hoat tinh sau khi chuyén nhiém, hoat tinh cta trinh ty
khéi dau 4pMCP600 ciing dugc phat hién, nhung it khi dugc so sanh véi trinh tw khéi
dAu 4pgG600 va tham chi nhidu hon khi so sanh v6i trinh ty khéi ddu CMV thdm chi
ba ngay sau khi chuyén nhiém.

P4 didu kiém tra hiéu qua cta hoat tinh trinh tu khoi dau, gidng nuoi cdy té bao
duoc chuyén nhim bing pBlu-4pgG600-mCherry hodc pBlu-4pMCP600-mCherry
dwoc nhi®m 14n thtr hai mot ngay sau khi chuyén nhiém véi EHV-1 RacHI-EF huynh
quang xanh 14 cdy. San phim gen virut di duoc hoat chuyén trude dé trinh tw khéi dau
4pMCP600 dén muc hoat tinh cao hon déng ké trong truong hop khong dién ra sy sao
chép EHV-1 RacHI-EF. Téac dung nay ciing co trong gidng nudi cay té bao duoc chuyén
nhiém bang pBlu-4pgG600-mCherry va bi nhiém EHV-1 RacHI-EF 14n hai, mic du
khong qua manh do hoat tinh ban dau khong dién ra su sao chép cua virut cao hon hoat
tinh quan sat dugc voi pBlu-4pMCP600-mCherry. Tuy nhién, d6i voi cac trinh tu khéi
dau 600 bp, tac dung chuyén hoat su sao chép cla virut 1én hoat tinh cua chung trong

nudi cay té bao da dugc ching to.

Téc dung nay c6 thé duoc giai thich néu trinh ty 600bp chira cac yéu t6 kim ham,
ma thuong nam trudc cac yéu t6 hoat hoa. Do d6, trinh tu khéi dau ngan hon co thé
hoat dong manh hon trong treong hop khong cé san pham gen virut. Dé kiém tra diéu
nay, cac trinh tu khoi diu EHV-4 dugc cit dén khoang 75% chiéu dai ban dau cia ching

va duoc kiém tra lai.
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Cu thé, cac trinh tu khoi dau 600 bp duogc cét cut dén 430 bp dbi véi 4pgG, c6
tén méi la: p430:
TCTATTTGAGGACCCGCCGAGTACCCCACAAGAGTATGTAAAAAGCTGTC
ATTCTCAACTACTGAGAATAATATCAAAGCTAAAGATAAACCCTGAGGAG
TTTCCACGGGAACCAGAGTCTAGGCTCGTGCGCGGATACATCGAATACGC
CAGCCTAGAGCGTAAGCCACATACGCGCTATCCTTGCTTCCAGCGCGTGA
ACCTACACATTGACGGGGAATTTTTGATCCATAAAATGCTAGCGTTCAATG
CTGCGATGCGCCCATCCGCAGAAGAGTTGTTGTCCTACCCAATGTTTATGA
ATCTGTAGGATGACTAACAGATTTGGGGTGGAGACGGCGTGGGCGATACT
GTATAAAGTTGTACTACTTACCAGCCCAGTCAGTGTGCTGTAGTGCCACCA
CCTGTAAAGCTGTGATAAGCTGCAGTT (SEQ ID NO:3)

va dén 449 bp dbi voi 4pMCP, c6 tén méi la: p45s:

TTGGTGGTAGCATATACTACCTTATTTATACGCTCCGAGCTGTTTTTC
AGCATGCTAGCACCCAACGCCGAGCGAGAGTATATAACTCCCATCATTGC
CCACAAGCTTATGCCACTTATTAGCGTCCGCTCTGCCGTTTGCTTAGTCAT
AATATCTACCGCCGTTTACGCAGCAGACGCTATCTGCGACACAATTGGATT
TGCGATACCGCGCATGTGGATGTGTATTTTAATGAGATCAACCTCCATGAA
GCGTAACTAGGGGGCCTCCCACTGAGGCACTACCGGCTTAGCAGCTGACT
AACACAGTATAAAACGTGAGAAGAAATCAGTCTCATGCGCCATTAGCGCT
AGGCTAGTTAGCGTGGAGGACCGGAGCGCTACCGCCAGCAGTTTCATCCG
CCTGGTTACGGGTTTGTTAACACCTACCGGTGTTTTACCGCTACCATA (SEQ
ID NO:4).

Plasmit thong bao mCherry chira vung khéi d4u ngin hon dugc chuyén nhiém
trong tat ca cac gidng nudi cAy té bao va dugc kiém tra bang hién vi huynh quang. Trong
khi hoat tinh p430 activity 1a cé thé so sanh vé6i hoat tinh cta phién ban 600 bp
(4pgG600), hoat tinh ctia p455 ting 1én déng ké so v6i hoat tinh ctia 4pMCP600. Két
quéa nay ph hop véi két qua cia cac thir nghiém chuyén nhiém/nhiém 1an hai bang céch
st dung céac phién ban 600bp cua hai trinh ty khoi dau, cu thé 1a, sy ¢6 mat cua qua

trinh sao chép EHV-1 trong cung té bao da cung cip co ché chuyén hoat cta trinh tu

-65-



37038

khoi ddu 4pMCP600 1am ting manh hoat tinh ciia n6 trong khi viéc chuyén hoat trinh
tu khoi ddu 4pgG600 cling quan sét thay nhung it 1 rét hon.

Ngoai hai trinh tu khoi d4u méi, trinh tu polyA méi ciing cAn cho viéc biéu hién
tir vi tri cai xen orf70 mai. Yéu td nay dugc goi 1a 71pA. Trinh ty nucleotit ciia né dugc
téng hop va dugc tach dong xudi chiéu mCherry orf trong plasmit chuyén chira p455
dugc huong dich cho vi tri cai xen orf70 trong pRacH-SE.

Tiép theo, rEHV-1 RacH-SE dugc tao ra dé thir nghiém hoat tinh trinh tw khoi
dau dua trén su sao chép cua virut (Bang 1). Hai trinh tu khéi dau EHV-4 (p430 va
p455), céc trinh ty khéi ddu CMV va trinh tu khéi dau IE1 cua cytomegalovirus & chudt
nhit (MCMYV) duge st dung dé din hudng su biéu hién cua mCherry két hop véi tin
hiéu BGH polyA dé lam ting do én dinh cia mARN. Trinh tu khéi dau MCMV IE1
(véu t6 tang cuwong) nhu duge mo ta boi Dorsch-Hisler et al. (1985) dugce tong hop va
duoc tach dong trong vecto plasmit tir d6 n6é duoc tao dong phu vao plasmit chuyén.
Ngoai ra, p455 cling dugc tach dong vao vi tri cai xen méi trong orf70 diéu khién su
bidu hién ciia mCherry két hop véi 71pA tin hiéu polyA méi. Vi vai trd 1a doi chimg
khac, rEHV-1 RacHmC70 dugc bao gdm trong céc thir nghiém nay. Céc té bao bi nhiém
virut tai t& hop biéu hién mCherry du6i su kiém soét cia trinh tw khéi dau gG ndi sinh

(egGp) (Bang 1).

Béang 1

Vi tri cai xen Orfl/3 Vi tri cai xen Orf70

trinh tw khoi  trinh tu thong trinh tu trinh tw thong  polyA
dau bdo khoidau  bdo
1/3-CMV- HCMV IE1 mCherry BGH khéng khong khong
mC
1/3-MCMV- MCMV IE] mCherry BGH khong khong khong
mC
1/3-p455-mC  p455 mCherry BGH khong khong khoéng
1/3-p430-mC  p430 mCherry BGH khong khong khong
70-egGp-mC  khong khéng khong  gG ndisinh  mCherry BGH
70-p455-mC  khong khéng khong  p455 mCherry 71pA
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Céc té bao VERO hodc PK/WRL bi nhidm tit ¢4 sdu virut biéu hién mCherry &
m.o.i . bang 1. C4c té bao bi nhiém dugc thu gom lac 0, 4, 8, va 12 gio sau gay nhiém
(pi.) va tbng ARN tong dugce tao ra. ADN b gen cia virut va té bao tap nhiém trong
ché pham ARN duoc phan huy bang cach phan hity nhd ADNaza I. Tinh nguyén ven
cua ARN va viéc loai bo ADN virut da dugc thé hién béng cach phién ma nguoc ¢o
hodc khong bd sung enzym phién ma ngugc sau khi PCR véi cap mdi dic hiéu déi voi
orf72 (doan mdi sé 1130/1131, (TGTCTACCTTCAAGCTTATG (SEQ ID NO:5)/
CTAGCGCAGTCGCGTTG (SEQ ID NO:6)) ma hoa glycoprotein D cau tric thiét yéu
cua EHV-1. San phém PCR 196bp dugc mong dgi dugc khuéch dai chi tir cac mau
phién ma ngugc (ADN bd trg) trong d6 cac enzym phién ma ngugc dugc bd sung, cu
thé 14 cac mau duoc tao ra & t1= 4h p.i., 12= 8h p.i., va t3= 12h p.i., khong tir cac mau
duoc tao ra luc t0= 0 h p.i. T4t cA cic mAu ma enzym phién ma nguoc khong dugc b
sung vao phan tng khong tao ra san phim PCR bat ky nhu mong doi. Vi thé n6 da duge
chi ra ring cac mau (ADN bd tro) ma s& duge sit dung lam khudn cho qPCR khéng |

chira ADN hé gen virut.

Céc ADN b trg thu dugc tir qua trinh phién ma nguge duoc bd sung enzym sau
d6 dugc phan tich bing qPCR st dung cip mdi dic hiéu di véi mCherry (doan mdi s
1079/1080, (GCGAGGAGGATAACATGG (SEQ ID NO:7)/
ACCCTTGGTCACCTTCAG (SEQ ID NO:8)) va cap mdi orf72 1130/1131
(TGTCTACCTTCAAGCTTATG (SEQ ID NO:5)/ CTAGCGCAGTCGCGTTG (SEQ
ID NO:6)). Cac gia tri Ct cho orf72 qPCR duoc sir dung dé danh gia kha ning so sanh
ctia cac 1an nhiém virut khac nhau dugc chay song song va dé chuan hoéa céc gia tri Ct
cho mCherry gPCR. Vi vdy, qua trinh phién ma ciia mCherry dugc dinh luong theo thoi

gian sau khi gdy nhiém va cho c4c virut khac nhau (Fig. 3).

Nhu duoc thé hién trén dd thi bén trai trén Fig. 3, cac gia tri Ct ddi v6i cac san
phém phién ma orf72 1a gin nhu giéng nhau dbi véi sau virut khac nhau & ca bon thoi
diém khéac nhau sau khi nhidm. Ly twéng nhat 1a tat ca su virut s& tao ra cac gia tri
gidng hét nhau tai cic thoi diém dugc nghién ciru va chi c6 mot dong s& hién thi. Céc
dong gan nhu gidng hét x4c nhan thir nghiém dat chét luong, dong thoi két qua & thoi

diém 12 h sau gay nhiém 12 hop 1€ do m{rc gidm so v6i thoi diém 8 h sau gay nhiém chi
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ra su gia tang hon nita s6 lwong san pham phién ma ma chi co thé c6 khi qua trinh sao
chép chua vugt qua mirc t6i da ctia n6. Trung binh théng ké ctia mdi thoi diém p.i. da
duoc tinh. Gia tri caa mdi loai virus tai mot thoi diém nhat dinh dugc chia cho muc
trung binh dugc tinh cho thoi diém d6 va duoc sir dung lam ham véi céc gia tri Ct cua
mCherry gPCR duoc chuin hoa dé 1am cho chung c6 thé so sanh truc tiép. Cac gia tri
Ct dugc chudn hoa ctia mCherry gPCR dugc thé hién duéi dang do thi trong d6 thi bén
phai trén Fig. 3. Su khéc biét ciia cac dong cho thdy su khac biét vé s6 luong clia cac

san pham phién ma mCherry dugc tao ra trong cac té bao bi nhiém virut khac nhau.

Trong mot loai dd thi hai thir nghiém khac, mot st dung té bao VERO-EU (V)
va mot st dung té bao PK/WRL (P) dugc két hop (Fig. 4). Chét luong cia cic san pham
ARN va su sao chép cuia virut dugc khing dinh nhwr dugc md ta & trén bang phién mi
ngugc ¢ va khdng cé enzym phién ma nguoc tiép theo 12 PCR v6i doan moi orf72. Cac
gia tri Ct cia qPCR thu dugc cho mCherry dugc chuén héa nhu d3 mé ta & trén trén co
s& cac gia tri Ct cia gPCR cho orf72. Céc gid tri Ct chuén héa cia t1=4h p.i.; 2=8h p.i.,
va t3=12h p.i. dugo trir tir gia tri Ct da chudn hoa lac t0 (Ct duge chudn hoa Delta) thu

dugce mdi trong quan durong véi hoat tinh phién ma.

Mic di hai thir nghiém & cac t& bao VERO (V) hoic PK/WRL (P) khong thé

truc tiép so sanh, nhung mirc bidu hién cao hon & cac té bao PK/WRL rit co thé phan
anh su cho phép vuot trdi cua cac té bao PK/WRL d6i v6i su sao chép cia EHV-1 ma
thudng dan dén ndng do chudn cua virut 1ay nhidm cao hon 10 lan.
Trong khi hoat tinh cua trinh ty khoi dau thu duoc tir EHV p430, p455 va egGp gén
nhu gidng nhau & céc thoi diém p.i. twong ting cho dong té bao da sir dung, khong phan
biét vi tri cai xen cia chiing hodc poly A (BGH hoac 71pA) da sir dung, hoat tinh cua
trinh tu khai ddu CMV- v MCMV cao hon trong té bao PK/WRL. Trong cic té bao
VERO-EU, chi ¢6 trinh ty khéi diu MCMV da thé hién 1a c6 hoat tinh cao hon, trinh
tw khéi dAu CMV khong vuot trdi so v6i trinh ty khoi dau EHV.

Tir cc thir nghiém nay c6 thé két luan ring trinh ty khoi ddu EHV-4 p430 va
p455 1a thich hop dé str dung trong khung EHV-1 RacH dé didu khién sy biéu hién ctia

gen chuyén duoc cai xen tlr cac vi tri cai xen orfl/3 va orf70.
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Vi du 2: St dung trinh tu khét dau p455 trong vacxin vecto EHV-1 tai t6 hop va tao

cu tric virut tai to hop
Trinh ty khoi dau p455:

Déi véi thir nghiém trén dong vat thir nhat hemagglutinin virut cim kiéu phu H3
fir virut cim A c6 ngudn gbe tr lon (A/swine/Italy/7680/2001(H3N2), sb truy cép
GenBank: ABS50302.2) dugc st dung. Trinh tuy ma hoa ctia n6 dugce tong hop va tao
dong phu tao ra vecto chuyén pU70-p455-H3-71K71, dat H3 dudi su kiém soat cua
trinh tw khéi dau p455 va tin hidu polyadenyl héa méi 71pA va dong khung cat-xet bing

cac vung tai t6 hop dé cai xen vao trong orf70 (Fig. 5).

Bang cach gy dot bién en-passant bang cach sir dung hé théng tai t6 hop RED
(Tischer et al. 2006) cat-xet biéu hién p455-H3-71 dugc cai xen trong orf70 ctia pRacH-
SE dé tao ra pRacH-SE70-p455-H3 (Fig. 6).

Té bao PK/WRL dugc chuyén nhiém v6i pRacH-SE70-p455-H3, virut téi td hop
rEHV-1 RacH-SE70-p455-H3 dugc tach khoi va dugc tinh ché vét tan hai lan. Viéc cai
xen chinh xéc cat-xet biéu hién dwoc xac nhan bing cach giai trinh ty san phiam PCR
d6 trung thuc cao cia vung cai xen. Viéc biéu hién ciia gen chuyén trong té bao bi nhiém

duoc phan tich bang thir nghiém mién dich huynh quang gian tiép (IFA, Fig.7).

Viéc khoi phuc orf71 ma héa EHV-1 gpll duoc khing dinh bang IFA (khong
duge thé hién) va thAm tach Western (Fig.8) st dung khéng thé don dong Ai2G7 (thude
so hiru cua BI). Viéc xuét hién céc trime ctia H3 trén mang sinh chét cua té bao bi nhiém
duoc thir nghiém bang thir nghiém hép phu hem sir dung té bao hong cau ga (khong
duoc thé hién). Do chuén cuc dai duoc xéc dinh 1a TCIDso/ml trong céc té bao PK/WRL
la trong khoang gidng nhau nhur d6 chudn cua virut rEHV-1 RacH-SE ban diu ma chi
ra ring viéc biéu hién gen chuyén khong giy 4nh hudng bét loi cho su sao chép cua
virut (khong duoc thé hién). Pidu nay dugc khing dinh bing cach ciy chuyén rEHV-1
RacH-SE70-p455-H3 trong céc té bao PK/WRL sang t6i 1an ciy chuyén 20 (P20) sau
khi tach khéi. O 1an cdy chuyén P5, P10, P15, va P20 virut dugc mo ta dic diém bang
cach xédc dinh ndng do chudn, giai trinh tw, va thim tach Western (Fig.8), ¢ P10 va P20
bd sung béng IFA, va su biéu hién HA va do 6n dinh di truyén cua doan cai xen ma hoa

HA cung v6i ving khéi ddu va trinh tu polyA dugc khang dinh.
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Hai diém duoc thé hién trén Fig.8 1a cac san pham sao chép dugc G v6i khang
thé don dong Ai2G7 (trai) ma phat hién mot cach ddc hiéu glycoprotein EHV-1 II (gplT)
hodc v6i khang thé da dong thuong mai tir thd (PA5-34930) tao ra khdng hemagglutinin
virut ctim c6 kidu phu H3 (phai). gplI dugc phét hién & tit ca cac gidng nudi cay té bao
bi nhiém EHV-1 tai t& hop nhu du kién. Chidu dai ddy du H3 duge phat hién trong tat
ca cac t& bao bi nhidm béi cac 1an cdy chuyén khac nhau ctia rEHV-1 RacH-SE-70-
p455-H3 nhu mong doi. Tinh ddc hi€u cua khang huyét thanh H3 duge thé hién trong
ciing thir nghiém thim tach Western, xem dong gG430mC. O day chi c6 gpll mab tao
ra phan ing, nhu mong doi, trong khi khang thé khang H3 khong gin két trong lan ban

sao tuwong ung.

Bing thir nghiém mién dich huynh quang kép (dIFA) vét tan virut trong té bao
bi nhidm P20 bing cach st dung khéng thé don dong khang H3 va khang huyét thanh
ngua khang EHV, két qua cia thir nghiém nay da khéng dinh duoc rang hiu nhu toan
b6 cac vét tan duge cam émg EHV-1 ciing bidu hién H3 (khong dugc thé hién). TAt ca
céc thir nghiém d khing dinh d6 én dinh ciia EHV-1 RacH-SE-70-p455-H3 t4i t6 hop.
Vi du 3: Bang chung vé khai niém nghién ctru trén dong vat (POC ) bang cach sir dung

trinh ty khéi diu p455 va danh gia dap ung huyét thanh:
Dong vat thir nghiém: Tiéu chuén Iya chon va thiét ké thi nghiém:

Niam nhom gom mudi lon con dugce sinh ra tir Ion me khong bi nhiém cim A

dugc bao gdm trong thir nghiém POC-I nhu dugc tom tat trong bang 2.

Béang 2
5 X S6 con .
Nhém| Diéu tri bang vacxin Duong dung Liéu
vat
2 ml NaCl;
1x NaCl;
1 10 trong co 2 ml EHV1, 1,00 x 107
1x vacxin vecto EHV1
TCIDso
2x 2 ml EHV1, 1,00 x 107
2 |2x vacxin vecto EHV1 10 trong co
TCIDso
3 2x NaCl 10 trong co 2x 2 ml NaCl
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4 2x vacxin vO hoat 10 trong co 2x 2 ml vo hoat
5 2x NaCl 10 trong co 2x 2 ml NaCl
X S6 con .
Nhoém|  Diéu tri thir thach Duong dung Liéu
vat
VIRUT CUM A H3N2
1 . 10 Trong khi quén |8 ml; 1,00 x 107 TCIDso /ml
TU LON
VIRUT CUM A H3N2
2 . 10 Trong khi quén |8 ml; 1,00 x 107 TCIDso /ml
TU LON
VIRUT CUM A H3N2
3 . 10 | Trong khi quan |8 ml; 1,00 x 107 TCIDso /ml
TU LON
VIRUT CUM A H3N2 -
4 . 10 Trong khi quéan |8 ml; 1,00 x 107 TCIDso /ml
TU LON
MBoi trudng nudi cly té
5 bao (dbi chung am 10 Trong khi quan & ml
tinh)

Liéu gy nhiém 1a 1x107 TCID50 cua rEHV-1 RacH-70-p455-H3 (EHV-1) duoc
dung mot 1An Itc nam tudn tudi hodc hai 1an lic hai va nim tudn tudi. P& so sanh vacxin
bét hoat (Inact) c6 ban trén thi truong duoc dung hai 1An lac hai va ndm tuan tudi. Tat
ca cac lon con khong c¢6 khang thé c6 ngudn gbe tir me dé khong loai trir tac dung cua
vacxin bat hoat (Inact). Hai nhém khong dugc ching ngira nhung dugc tiém dung dich
natri clorua sinh Iy (NaCl) dé dung lam déi chimg thir thach hodc ddi chimg am tuyét
déi, twong tng. 21 ngay sau khi chung ngtra 14n hai tat ca cac nhém ngoai trir nhém dbi
chimg am tuyét dbi duoc thir thach bang 1x107 TCIDso clia cac ching cum A khéc loai
(IVA) (ctm A H3N2 tr lon R452-14, thé phan lap thir thach do BI s6 hitu). Trong khi
nhom ddi ching thir thach khong dugc ching ngira (Chall ctrl) tat ca cac con lon c6 do
chuén virut cim cao trong phdi vao mot va ba ngay sau khi thir thach lay nhiém, tit ca
cac con lon trong nhom d6i chung am tuyét dbi (neg ctrl) va nhém dugc ching nglra
hai 1an (EHV 2x) bang rEHV-1 RacH-SE-70-p455-H3 déu la 4m tinh d6i v6i IAV ¢ ca

hai ngay. Trong nhom dugc ching ngtra hai lan bang vacxin dbi chimg bét hoat (Inact
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2x), mot trong nam con vat c6 do chuin IVA thip vao ngay thi ba sau khi thir thach.
Trong nhoém duge ching ngira mot 1an (EHV 1x) vao 21 ngay truée khi thir thach bang
rEHV-1 RacH-SE-70-455-H3, hai trong nim con vat ¢6 do chuén IVA thap trong phoi
lac mot ngay sau khi thir thach 1ay nhiém va mot trong ndm con vat lac ba ngay sau khi

thir thach. (Fig. 9).

Hai 14n ching ngtra bang 1x 107 TCID50 ctia tEHV-1 RacH-SE-70-p455-H3 bao
vé lon mot cach hoan toan chéng lai 1ay nhidm thir thach bang IAV khéc loai, kiéu phu
H3N2. Chung t6 duge rang vecto EHV-1 RacH-SE thich hop dé ching ngtra cho lon
va trinh tu khoi ddu méi 455 6 chirc nang didu khién sy biéu hién sinh mién dich cua

hemagglutinin IAV & lon dugc chung ngtra.

Vi du 4: St dung trinh tu khéi dau p430 trong vacxin vecto ehv-1 tai t6 hop va tao ciu

trac virut tai to hop
Trinh tu khoi dau p430:

Trinh tu khoi dAu p430 méi duoc xac dinh duoc sir dung dé diéu khién su bicu
hién cua hemagglutinin virut cum khac tur virut HINI
((A/swine/Gent/132/2005(HIN1), s6 truy cdp GenBank: AFR76623.1). Do gen
hemagglutinin trong thé phan lap virut nay 1a c6 ngudn gbc tir IAV gia cam nén no6 dugc
goi 1a Hlav. Hlav dugc téng hop va tao dong phu trong vecto chuyén ddi véi viing cai
xen orfl/3 dé tao ra pU1/3-p430-Hlav-BGH K BGH. Viéc biéu hién ctia Hlav dugc
dat dudi su kiém soét cua trinh tu khéi dau p430 va tin hiéu polyA hormon ting truéng

bo (BGH) (Fig. 10).

Bing cach gy dot bién en-passant bang cach sir dung hé théng tai t6 hop RED
(Tischer et al. 2006) cat-xet biéu hién p430-H1lav-BGH dugc cai xen trong orfl/3 cia
pRacH-SE dé tao ra pRacH-SE1/3-p430-Hlav (Fig. 11).

Té bao PK/WRL dugc chuyén nhiém v6i pRacH-SE1/3-p430-Hlav, virut téi to
hop rEHV-1 RacH-SE1/3-p430-H1av dugc tach khoi va duge tinh chét vét tan hai lan.
Viéc cai xen chinh x4c cat-xet biéu hién duoc x4c nhan bé‘mg cach giai trinh tu san phém
PCR d0 trung thuc cao ctia vung cai xen. Viéc biéu hién cua gen chuyén trong té bao bi

nhidm dugc phan tich bang thir nghiém mi&n dich huynh quang gin tiép (IFA) va tham
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tach Western bang cach sir dung khéng thé don dong va da dong c6 bén trén thi trudng
(Fig. 12). Viéc khoi phuc orf71 ma héa EHV-1 gpIl duge xac nhan bang IFA va tham
tach Western bang cach st dung khang thé don dong Ai2G7 (do BI s¢ hitu), (khong
duoc thé hién). Viéc xtr ly chinh x4c va van chuyén Hlav va dinh vi trong mang sinh
chét ciia té bao bi nhiém dugc thir nghiém bang thir nghiém hip phu hem bang céch sir
dung hdng cdu ga (khong dugc thé hién). P9 chuin cuc dai dugce x4c dinh 1a TCID50/ml
& cac té bao PK/WRL 14 trong khoang gidng nhau nhu do chuén cta virut RacH-SE ban
dAu ma chi ra ring viéc biéu hién gen chuyén khong gay anh hudng bét loi cho su sao

chép cua virut (khong duoc thé hién).

Viéc phat hién dic hiéu dai rong va di chuyén & 75 kDa bang khéng thé PA-
34929 phu hop v6i su xuat hién ciia glycoprotein HA tdi t6 hop nhu dugc du doén tir
trinh tu cia né. Viéc nhudm 13 rang mang té bao bing khang thé don dong C102 phu

hop v6i viée dinh vi dudi mirc té bao mong doi (Fig. 12).

Dé kiém tra hemagglutinin t4i to hop dugc bidu hién dwoc xir Iy va van chuyén
nhur mong doi hay khong, cac té bao VERO duoc cho nhiém rEHV-1 RacH-SE-1/3-
p430-Hlav, rEHV-1 RacH-SE-70-p455-H3, rEHV-1 RacH-SE (ban dau) o gia tri m.o.i.
bang 0.01, hodc khong bi nhidm. 24 h p.i. té bao bi nhiém séng va khong bi nhiém dugc
U v6i thé huyén phu ctia hong cau ga trong PBS, duoc rira bang PBS va dugc nhudm
bang thudc nhudm nhan Hoechst 33342 huynh quang. Do héng ciu cla gia cAm chua
nhan té bao chiing ¢6 thé dugc nhuém bang Hoechst33342 va xuét hién nhu nhitng dém
nhé mau xanh bang hién vi huynh quang, so sanh véi cac t€ bao bi nhiém rEHV-1 RacH-
SE khong biéu hién hemagglutinin, viéc hép phu ctia hong ciu ga tang lén dang ké trén
cac té bao bi nhiém rEHV-1 RacH-SE-1/3-p430-Hlav hoac rEHV-1 RacH-SE-70-
p455-H3 (khong dugc thé hién). Tir d6 co thé két luan rang hemagglutinin dugc dich
ma, xt Iy va van chuyén dén mang sinh chét ciia té bao bi nhiém virut vecto theo cach
nhu thé chung duoc tao ra boi nhiém virus cim dich thuec.

Kiéu hinh 16 rang cua viéc hip phu hem ciia té bao bi nhiém hd trg cho phat hién
clia cac thir nghiém thAm tach Westerns va mién dich huynh quang thé hién sy biéu hién
hiéu qua cta protein chuyén gen va dé xuét viéc hinh thanh trime HA chitc ning trén té

mit t€ bao cua té bao bi nhiém vecto EHV-1.
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Vi du 5: St dung hai trinh ty khoi ddu méi p455 va p430 trong vacxin vecto EHV-1

tai t6 hop trong hai vi tri cai xen song song

Pé thé hién réng hai trinh tu khéi ddu méi nay co thé duoc str dung song song,
EHV-1 RacH t4i t5 hop duoc tao ra bidu hién hai hemagglutinin khéc nhau cta hai kiéu
phu virut cim A khac nhau.

Tinh dic hiéu va thiéu kha ning phan ung chéo cua khang thé da dong thuong
mai v6i H3 (PAS-34930) va H1 (PA5-34929) duoc x4c nhin bang thir nghiém thim
tach Westerns dbi véi té bao bi nhiém d& nhiém virut cai xen don rEHV-1 RacH-SE-

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

Bét diu bing BAC pRacH-SE-70-p455-H3 tii td hop, cat-xet biéu hién p430-
Hlav-BGH khi dugc 1ip rap trong vecto chuyén pU1/3-p430-Hlav-BGH_K_BGH
(Fig. 10) dugc cai xen vao trong vi tri cai xen orfl/3 bing quy trinh tai t6 hgp RED hai
buéc dé tao ra pRacH-SE-1/3-p430-H1av-70-p455-H3. Cac té bao PK/WRL dugc
chuyén nhiém véi pRacH-SE1/3-p430-H1av-70-p455-H3, va virut téi t6 hgp rEHV-1
RacH-SE1/3-p430-H1av-70-p455-H3 dugc giai phong va duge tinh ché vét tan hai lan
(Fig.13).

Tén goi ngdn clia virut ti t6 hop nay la rEHV-1 RacH-SE_B. Viéc cai xen chinh
xéc cat-xet biéu hién dugc xac nhan bang cach gidi trinh tu san pham PCR d6 trung
thuc cao cua cdc ving cai xen cung vai cac trinh tu kep suon. Viéc biéu hién cua gen
chuyén trong té bao bi nhiém dugc phan tich bang thir nghiém mién dich huynh quang
gian tiép (IFA, khong dugc thé hién) va thir nghiém tham tich Western bang cach sir
dung khang thé don dong va da dong c6 bén trén thi truong (Fig. 14). Viéc khoéi phuc
orf71 ma héa EHV-1 gplI dugc khang dinh bang IFA (khong dugc thé hién) va tham
tach Western bang cach sir dung khang thé don dong Ai2G7 (s& hitu cia BI), (Fig. 14).

Nhu duoc thé hién trén Fig.14, ca hai gen chuyén H3 va Hlav dugc biéu hién
song song trong moi truong nudi cdy té bao bi nhiém rEHV-1 RacH-SE-1/3-p430-
Hlav-70-p455-H3 (B) ti td hop cai xen kép. Viéc biéu hién cua gen chuyén la 6n dinh
va khong anh hudng dén ndng do chuan cia virut dugce thir nghiém cho dén lan cdy

chuyén 11 trong té bao PK/WRL (khong duoc thé hién).
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Hai trinh tu khéi dAu méi p430 va p455 duoc thé hién 14 c6 chirc nang ddi véi
viéc sao chép rEHV1-RacH trong nudi cAy té bao. Mtic hoat tinh trong chu ky sao chép
clia virut rat gidng véi mirc hoat tinh dugc suy ra tir thir nghiém dong hoc trinh tu khéi
dau in vitro. Cac dic diém nay cho phép tao ra vacxin vecto tai t6 hop trén co s EHV-
1 RacH hoic cac nén vecto khac biéu hién song song hai khang nguyén khac nhau véi
hiéu qua tuwong duong. Néu dich vacxin gdm c6 hai tmg dung mam bénh khac nhau cia
hai trinh tu khéi dau méi nay trong hai vi tri cai xen dugc két hop véi hai trinh tu
polyadenyl hoa c6 thé 1am giam dang ké chi phi hang héa va c6 uu diém rd rang so voi
vecto chi biéu hién mét thanh phan khang nguyén.

Vi du 6: Vacxin vecto RCAV-2 str dung trinh tu khoi dau p455 va p430 méi
Phuong phap
Cdc 18 bao AI-ST 2015 dwoc gdy nhiém véi rCAV-2 sau ddy

1.CAV-2 CMVie BRSV (dbi ching duong tinh déi véi khang-CAV2; d6i ching
Am tinh déi v6i khang-VP2)

2.CAV-2 p430 CPV VP2 (Despliced A1-2-1)

3.CAV-2 p430 CPV VP2 (Gen 0.95 D1-5-1)

4.CAV-2 p455 CPV VP2 (Gen0.95 E1-8-1)

5.CAV-2 p430 RabG (n)

6.CAV-2 p455 RabG (n)

Phén tich mién dich huynh quang (Immunofluorescence Analysis - IFA)

Céc té bao AI-ST 2015 dugc ¢b dinh véi Cytofix/Cytoperm 72h sau nhiém va
duoc nhudm voi khang-CPV VP2-FITC (mAb), khang-RabG-FITC (mAb) va khang-
CAV-2-FITC (khang huyét thanh lon) (VMRD).

Pém té bao theo dong (Flow cytometry - FC)

AI-ST 2015 céc té bao dugc ¢b dinh v6i Cytofix/Cytoperm 48 & 72h sau nhiém
va céc té bao duge nhudom véi khang-CAV-2-FITC, khang-CPV VP2-FITC (VMRD),
huyét thanh ting mi&n dich ctia lon déi v6i CPV (Benchmark) va khang-RabG-FITC
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(Novus).
Thém tdch diém doéi véi CPV VP2

Dich ndi nudi cdy mé da duge lam trong (6000 x g, 5 phut) /dich phan giai (lanh
dong/tan gid) tir céc té bao E1B MDCK da dugc gay nhiém (déi véi rCAV-2) duoc pha
lodng theo day nong do bang PBS truée khi bd sung vao thiét bi va dugc hép phu vao
PVDF béng cach hut. Céc budgc tiép theo 14 cho tiép xdc trong 30 phut v6i 5,0% BioRad
Blotting Grade Blocker trong TBST, tiép xtic trong 1,0h véi khang thé s6 1, rira ba lan
bang TBST, va tiép xtc trong 1,0h véi khang thé sb 2 duoc tiép hop voi peroxidaza
(khang chudt va khang lon, Jackson ImmunoResearch) va cho hién mau bing TMB. bé
dinh luong, cac diém thdm tach dugc phan tich bang cach sir dung phin mém ImageJ
(Burger, W., Burge, M.J. (Eds.), 2008. Digital Image Processing: An algorithmic
introduction using Java. Springer-Verlag, New York). Mau sic ctia hinh anh dugc dao
nguoc dé trir di nén va mat do tich hop cua mdi diém duoc ghi. Cac gia tri dugc gan cac
tén goi + va — nhu sau: “++++7=>800000, “+++” = tir 500000 dén 800000, “++> = tur
300000 dén 499999, “+ = tir 120000 dén 299999, “+/-* = tir 80000 dén 119999 va “-*
= <80000.

CAu tric CAV-2 VP2:

Su tao ra hat giéng virut (VLP) béng té bao bi nhiém virus vacxin rCAV-2 ¢
thé 1a yéu t6 chu chdt dbi voi hiéu luc vacxin canine adenovirus (CAV-2). Mac du
rCAV-2 chira cat-xet biéu hién CPV VP2 dugc din hudng bsi CMVie ¢ thé dugce giai
phong, khong thé dat duoc sy bidu hién dang ké VP2 (dé tao ra VLP) trong té bao bi
nhidm rCAV-2 CMVie CPV VP2 bing cach st dung trinh tw khéi ddu CMVie thong
thuong. Virut rCAV-2 VP2 chira trinh tu khoi ddu CMVS5 ¢6 thé khong dugc giai phong.

Phuong phap IFA, dém té bao theo dong va thAm diém duogc st dung dé danh
gi4 sy biéu hién ciia CPV VP2 duoc din huéng boi trinh tu khéi dau EHV-4 & cac té
bao AI-ST 2015 di gay nhidm rCAV-2. Sy biéu hién cua protein CAV-2 dugc do bang
khéng thé da dong & lon dugc tiép hop véi khang-CAV-2 FITC (VMRD). Sy biéu hién
cia protein CPV VP2 dugc do bing don dong & chudt (VMRD) va huyét thanh ting
mién dich cta lon (Benchmark). Cac protein CAV-2 va CPV VP2 dé dang duoc hién
mau bang IFA va dugc phét hién bing FC 6 phan 16n céc té bao AI-ST 2015 dugc giy
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nhi®m rCA V-2 mang hai bién thé nucleotit khdc nhau cua CPV VP2 (Despl va Gen0.95,
& 48 va 72h sau nhiém). Protein CPV VP2 v6i luong déng ké dugc nhan biét trong dich
ndi nuoi cdy mo/dich phan giai (sau khi lanh dong/tan gid) bang phuong phép thAm

diém Dot Blot (va thé hién rat giéng su c6 mat cia cdc VLP da dugce lap ghép).

Su biéu hién cia CPV VP2 & cac té bao AI-ST 2015 da gdy nhiém dé dang dugc
phat hién badi IFA (xem Fig. 19A). Su biéu hién cia CPV VP2 duoc phat hién & it hon
3% té bao bi gay nhiém véi rCAV-2 CMVie CPV VP2 ban dau (xem Fig. 15). Vi vay,
rCAV-2 mang cat-xet biéu hién CPV VP2 dugc dan huéng boi trinh tw khoi dau p430
va p455 méi duoc din xuét tir EHV4 dugc giai phong va duge kiém tra dé xac dinh
xem liéu chiing c6 thé dn hudng mot cach hiéu qua su biéu hién ciia CPV VP2 ¢ céc
té bao bi nhidm hay khong. B4t ngd 13, sy biéu hién cia CPV VP2 duoc phat hién &
14% dén 36% té bao da gy nhiém (xem Fig. 16). Ngoai ra, va trai nguoc v6i rCAV-2
CMVie CPV VP2 ban diu (¢ d6 phan tich thAm diém cho thay tin hiéu CPV VP2 dugc
dAn huéng bdi CMVie 1 & mirc hogic dudi mirc duong nén — so voi dich néi/dich phan
giai tir CAV-2, t& bao bi nhiém rCAV-2 CMVie BRSV F va dich néi nudi cdy té
bao/dich phén giai tir té bao chua bi nhiém - dit liéu khong thé hién), luong du CPV
VP2 dugc phét hién trong dich nbi/dich phan giai tir cac té bao AI-ST 2015 di gay
nhiém (xem Fig. 17). Fig. 17 chira rang protein VP2 c6 thé duoc nhén biét trong dich
ndi va, vi vy, dugc mong doi 12 & cu hinh dugc doi hoi (VLP) dé sinh mién dich.
Quan trong la, viéc gidi phong CAV-2 tai t6 hop khong dat dugc khi trinh ty khai dau
CAG hoic CMVS5 déu c6 mat trong cat-xet biéu hién dugc dat trong ving E3. Diéu nay
duong nhu 1a dic hiéu trinh ty do kich thuéce cua cat-xet biéu hién khong vuot qué gidi
han kich thuéc bd gen thi nghiém quan sat dugc. Vi vy, trinh tu khoi dau méi bat
ngudn tir EHV-4 theo sang ché nhu p430 va p455 khong chi tao didu kién cho su biéu

hién gen chuyén, ma con trg gitp cho budc gidi phong virut quyét dinh.

Cubi cling, IFA, FC va Dot Blot chimg to su biéu hién ciia gen chuyén CPV VP2
v6i cudong d6 manh duoc din huéng boi trinh tw khoi ddu EHV-4 béi rCAV-2 & céc t&
bao dd dugc gay nhiém AI ST 2015. Céc két qua nay x4c nhan tinh hitu dung cta tﬁnh
tu khoi ddu EHV-4 & vecto khac ngoai EHV-1.

CAu trac rCAV-2 RabG (n):
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Céu trac CAV-2 thtr hai duoc tao ra béng cach st dung trinh ty khoi dau méi
p455 duge dan huéng boi EHV-4 theo sang ché. rCAV-2 RabG(n) duoc lwa chon do
khong quan sat thy su biéu hién béi té bao bi nhidém bang cach sir dung trinh ty khéi

dau CMVie théng thuong.

Muc tiéu ctia thi nghiém nay la dé x4c nhan hoat tinh cua trinh tu khoi dau EHV-
4 méi trong truong hop rCAV-2 véi gen chuyén thtr hai, RabG (protein mang) bang
cach x4c dinh mtrc bidu hién protein RabG dugc dan hudng boi trinh tu khoi dau EHV-
4 béi cac té bao AI-ST 2015 duge gdy nhiém rCAV-2 p455 RabG (n).

Phuong phap IFA va dém té bao theo dong duoc dung dé danh gia mirc bieu hién
ctia RabG duoc din hudng béi trinh tu khoi ddu EHV-4 & cac té bao AI-ST 2015 da
duoc gy nhiém rCAV-2. Su biéu hién cia protein CAV-2 duoc do bing khang thé da
dong & lon duoc tiép hop v6i khang-CAV-2 FITC (VMRD). Su biéu hién clia protein
RabG duoc do bang khang thé don dong & chudt (Novus). Céc protein CAV-2 va RabG
d& dang duoc hién mau bai IFA va dugc phat hién bang FC & cdc té bao AI-ST 2015 da
duoc gay nhiém rCAV-2 mang RabG (n) (& 72h sau nhiém).

Két qua: Trong khi RabG dé dang dugc phat hién & cac té bao duoc gdy nhiém
v6oi rCAV-2 p455 RabG (xem céc Fig 19B va C), su biéu hién nay dugc phat hién & <
2,0% té bao duge gdy nhifm véi rCAV-2 CMVie RabG ban dau (xem Fig. 18). Khong
nhén thy tin hiéu ndo hodc nhan thiy tin hiéu rit yéu & cdc té bao da gy nhiém vdi
rCAV-2 vé6i gen chuyén khong twong tmg (xem Fig. 19B, CPV VP2, ma khong tuong
g voi khang thé khang RabG). Nhu dugc nhén thiy trén Fig. 19C vé viéc nhudm mau
kép, nhiéu té bao duong tinh CAV-2 ciing duong tinh déi v6i RabG.

Két qua 1a, dit liéu IFA va FC chung t6 su biéu hién cta gen chuyén RabG dugc
dAn huéng béi trinh tu khoi dau EHV-4 boi rCAV-2 béi céc té bao da giy nhiém Al
ST. Cac két qua nay cling x4c nhan tinh hiru dung cua trinh tw khoi dau EHV-4 theo
sang ché & vecto khac ngoai EHV-1.

Vidu 7: Tao ra, mo ta dac diém in vitro va thir nghiém in vivo vacxin virut cam A

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

Hemagglutinin virut cam IAV lon c6 kiéu huyét thanh H3 (SEQ ID NO 27)
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(A/swine/Italy/7680/2001(H3N2), s6 truy cap GenBank: ABS50302.2) dugc chon lam
khang nguyén dé thir nghiém cho nghién ctru chung ngira & lon. Vacxin méi khang IAV
lon ¢c6 dic diém DIVA, vi du bang cach phat hién khang thé khang protein NP hoic NA
cua IAV lon ¢ dong vat bi nhiém ching thuc dia IAV lgn nhung ¢ ddng vt chi duoc
ching ngira bang vacxin dugc md ta & day do n6 chi biéu hién mdt protein HA cua IAV
lon. Trinh ty ma héa cia n6 duge tong hop va tao dong phu tao ra vecto chuyén pU70-
p455-H3-71K 71, dat H3 du6i sy kiém sodt ciia trinh ty khoi dau p455 méi va tin hiéu
polyadenyl héa 71pA méi va dong khung cassette bang cc ving tai td hop dé cai xen

vao trong orf70 (Fig. 1 va 5).

Bang cach gy dot bién en-passant str dung hé théng tai to hop RED cat-xet biéu
hién p455-H3-71 dugc cai xen trong orf70 cia pRacH-SE dé tao ra pRacH-SE70-p455-
H3

Té bao PK/WRL duge chuyén nhiém v6i pRacH-SE70-p455-H3, virut téi td hop
rEHV-1 RacH-SE70-p455-H3 dugc tach khoi va duge tinh ché vét tan hai lan. (Fig. 6).

Viéc cai xen chinh xac cat-xet biéu hién duogc xac nhan béng cach giai trinh tu
san pham PCR d9 trung thuc cao clia viing cai xen. Viéc biéu hién cia gen chuyén trong
t& bo bi nhiém duge phan tich bang thir nghiém mién dich huynh quang gién tiép (IFA,
Fig. 7) va tham tach Western (Fig. 8) bang cach st dung khang thé don dong va da dong

c6 ban trén thi truong.

Viéc khoi phuc orf71 ma héa EHV-1 gpll dugc khing dinh bang IFA (khong
duoc thé hién) va thim tach Western (Fig. 8) st dung khang thé don dong Ai2G7 (s&
hiru cua BI). Viéc xudt hién cac trime ctia H3 trén mang sinh chét cua té bao bi nhiém
dwoc thtr nghiém bang thir nghiém hép phu hem sir dung té bao hong cau ga (khong
duoc thé hién). D6 chuln cuc dai duoc xac dinh 1a TCIDso/ml trong c4c té bao PK/WRL
la trong khoang gidng nhau nhu do chuén cta virut RacH-SE ban ddu ma chi ra ring
viée biéu hién gen chuyén khong gy anh hudng bét 1oi cho su sao chép ctia virut (khong
duoc thé hién). Diu nay dugc khing dinh bang céch cdy chuyén rEHV-1 RacH-SE70-
p455-H3 trong cac té bao PK/WRL sang t6i lan cay chuyén 20 (P20) sau khi tach khoi.
O 13n cdy chuyén P5, P10, P15, va P20 virut dugc md ta dic diém bang cach xac dinh
ndng d6 chudn, giai trinh ty, va thim tach Western (Fig. 8), & P10 va P20 b6 sung IFA,
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va su biéu hién HA va d6 6n dinh di truyén ctia doan cai xen ma héa HA cung véi trinh

tw khoi dau va trinh tu polyA duoc x4c nhan.

Hai diém duoc thé hién trén Fig. 8 12 cac san pham sao chép duge U v6i khang
thé don dong Ai2G7 (trai) phat hién ddc hiéu glycoprotein EHV-1 II (gpll) hoac voi
khang thé da dong thuong mai tir tho (PA5-34930) tao ra khang hemagglutinin virut
cim c6 kiéu phu H3 (phai). gpll duge phat hién & tAt ca cac gidng nudi ciy té bao bi
nhidm EHV-1 t4i t5 hop nhu du kién. Chiéu dai ddy di H3 dugc phét hién trong tat ca
cac té bao bi nhidm bdi cac 14n cAy chuyén khac nhau ctia rEHV-1 RacH-SE-70-p455-
H3 nhu mong doi. Tinh dac hi¢u cua khang huyét thanh H3 cling duoc thé hién bé‘mg
thir nghiém thédm tach Westerns ddi v6i cac té bao bi nhiém EHV-1 RacH SE téi t6 hop

khéc biéu hién hemagglutinin virut cim tir virut kiéu phu H1, Fig. 14.

Bang thir nghiém mién dich huynh quang kép (dIFA) vét tan virut trong té bao
bi nhidm P20 bing cach st dung khéang thé don dong khang H3 va khang huyét thanh
ngua khang EHV, két qua cta thir nghiém nay da khing dinh duogc rang hau nhu toan
bd cac vét tan duge cam tmg EHV-1 ciing biéu hién H3 (khong dugc thé hién). Tét ca

céc thir nghiém dé khing dinh do 6n dinh cia EHV-1 RacH-SE-70-p455-H3 ti t6 hop.

Dé kiém tra dic tinh cta nd dé 1am vacxin duoc tao vecto & lon con, rEHV-1
RacH-SE-70-p455-H3 dugc thit nghiém trong nghién ctru thir thach chung ngtra. Cu
thé, lon con khong c6 tinh mién dich khang [AV lgn ma c6 ngudn gdc tir me (khong co
khang thé tir me) duoc chiing ngira hai 1dn bing RacH-SE-70-p455-H3 & lidu 1a 1x10"7
TCIDS50 trong co ¢ d6 tudi hai va nam tudn (chung ngira hai miii, 2x EHV-1), hodc chi
& do tudi nam tuan tudi (chung ngira mot mii, 1x EHV-1). Nhom khong duge ching
ngtra dugc st dung lam dbi chimg 4m va nhom dong vat dugc chung ngira luc hai va
ndm tudn tudi bang vacxin IAV lgn vo hoat c6 ban trén thi truong theo huéng dan cua
nha san xuét (nhung trong cac thoi diém ching ngira) duogc st dung 1am dbi chung
dwong (vacxin chét). Luc 8 tuén tudi, tat ca cac dong vat ngoai dbi ching am dugc thi
thach bang lidu dugc st dung trong khi quan 1a 1x10"7 TCID50 ciia ching thir thach
TAV lon H3N2 (thé phan lap virut thuc dia chdu Au R452-14 ma H3 cua n6 khéc loai
voi khang nguyén vacxin H3 dugc st dung trong RacH-SE-70-p455-H3). Cac dong vat

khong dugc ching ngtra va khong thir thach dugc str dung lam dbi ching 4m, trong khi
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cac dong vat khong dugc ching ngira ngoai cac dong vt thir thach dugc sir dung lam
dbi chimg 1ay nhiém. Tai thoi diém va sau khi ching ngira va trude va sau khi thir thach,
than nhiét duoc do va mau mau duoc léy tai cac thoi diém khac nhau. Mot ngay sau khi
thir thach, mot nira s& dong vat mdi nhom bi giét va phdi duge tinh diém theo mitrc do
tdn thuong thuong thdy dbi v6i nhidm IAV lgn, ba mau phdi tir mdi phoi trai va phai
duoge 14y tir mdi dong vat, trong tmg, dé xac dinh ndng do TAV lon chuén 14y nhiém
trong chit dong nhét phoi, va dich rira phé quan phé nang (bronchioalveolar lavage fluid
- BALF) dugc léy mau. Quy trinh twong tw dugc thyce hién véi nira sb dong vét con lai

trong moi nhém ba ngay sau khi thir thach.

Khi ddnh gi4 than nhiét ting sau st dung virut thir thach IAV lon, dong vét khong
dugc ching ngira thé hién than nhiét ting khoang 1°C 1 ngay sau khi thir thach. Viéc
than nhiét ting 1 ngay sau khi thir thdch dwoc ngin chan d6i voi nhém duge chiing ngira

hai 14n bang vacxin RacH-SE-70-p455-H3 (Fig. 20).

Viéc dénh gia diém sb phdi tir cac dong vat bi giét vao 1 hodc 3 ngay sau thir
thach virut IAV lon cho thiy rang déi chimg 4m thé hién khong c6 ton thuong phéi dién
hinh dbi véi lay nhiém IAV lon, dbi chimg lay nhiém thé hién tén thuong phéi trong
khoang trung binh 1a 6-7%, va lién quan dén céc gia tri trung binh nhom diém sb t6n
thwong phdi duge gidm manh xubng con mot dén nhé hon 4% d6i v6i nhom duge chiing

ngira hai 1in bing vacxin RacH-SE-70-p455-H3 (Fig. 21).

D6 chudn IAV lon trong phdi trung binh tir cac dong vat bi giét Iuc 1 hoic 3
ngay sau khi st dung virut thir thdch IAV lon da cho thdy rang d6i chimg am cho thay
khong c¢6 IAV lon trong cac mau phéi, trong khi d6 d6i chung 1ay nhiém thé hién noéng
d6 virut chuan trong mdi g md phéi trong khoang 16n hon 5 (ngay 3) dén 16n 7 logs
(ngay 1). Hoan toan trai ngugc, gid tri trung binh nhém giam manh dén khoang hai logs
hodc nho hon dbi v6i nhém duge ching ngra mot 14n bang vacxin RacH-SE-70-p455-
H3 va giam dén mtrc khong phat hién dugc d6i voi nhom duoc chiing ngira hai 14n bang

vacxin RacH-SE-70-p455-H3 (Fig. 22).

Khi thir nghiém viéc cam tng khang thé trung hoa IAV lon sau khi ching ngira,
huyét thanh tir dong vat dugc ching ngira mot lan bang vacxin RacH-SE-70-p455-H3

da thé hién d6 chuén trung hoa nghich dao trong khoang tir khoang 160 ba tuan sau lan
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chung ngura thir nhat va huyét thanh tir dong vat duge chung ngira hai 14n bing vacxin
RacH-SE-70-p455-H3 da cho thiy do chudn trung hoa 12 khoang 2560 ba tun sau khi
chung ngira 1an hai, trong khi huyét thanh tir cdc nhom khong duge ching ngira c6 mirc

khang thé trung hoa IAV lon khong phat hién dugc (Fig. 22).

Khi x4c dinh luong xytokin tién viém IL-1pB trong BALF tir cac dong vét vao 1
hoic 3 ngay sau khi tht thach TAV lon, mtrc IL-1f 16n hon 100 pg/ml dén 900 pg/ml
dugc phét hién thiy & ba trong bdn dong vat thir nghiém vao ngay 1, trong khi do céc
muc nay dugc giam xubng 100-300 pg/ml IL-1B dbi v6i BALF tir dong vat duge chung
ngtra mot l4n bang vacxin RacH-SE-70-p455-H3 va tham chi con giam thém xudng
murc bang 0 dén nho hon 100 pg/ml IL-1B dbi véi tht ca cac dong vat duge chung ngira
hai 1in bing vacxin RacH-SE-70-p455-H3 (Fig. 23). Diéu nay cho thy rang viéc ching
ngira bang vacxin RacH-SE-70-p455-H3 d4 ngan chan hiru hi¢u viéc cam tng xytokin

tién viém IL-1B sau khi nhiém IAV lon.

Khi thir nghiém viéc kich thich lai té bao mau don nhan ngoai vi (PBMCs) dugc
14y mAu vao ngay thir nghién ctru 28 va sir dung céc kich thich khdc nhau, viéc kich
thich PBMCs tir dong vat khong dugce ching ngtra cho thdy s6 lwong nhé hon 75/1x10°6
trong IFNy-ELISpot khong phu thudc vao kich thich duoc sir dung (Fig. 24 A). PBMC
cua cac dong vat duge nhan vacxin bt hoat hai lan (vacxin chét) da thé hién sb luong
khoang 150/1x1076 khi ching duoc kich thich lai bang nucleoprotein NP IAV lon tai
t6 hop va sé luong khoang 3000/1x10°6 trong IFNy-ELISpot khi chting dugc kich thich
lai béng chung thir thach TAV lgn H3N2 R452-14, nhung thé hién khong kich thich lai
PBMC (mtc s6 lugng 75/1x1076 hodc thip hon) khi HA TAV lon téi t6 hop hogc virut
EHV-1 dugc st dung (Fig. 24 B). Nguoc lai, dong vat duoc chung ngira mot 14n hoic
hai 14n bing vacxin RacH-SE-70-p455-H3 ciing thé hién so lugng khoang 200 (1x
EHV-1) dén 300 (2x EHV-1)/1x10"6 trong IFNy-ELISpot khi chiing dugc kich thich
lai bang ching thir thach AV lgn H3N2 R452-14, nhung khong kich thich lai PBMCs
(mirc s6 luong 14 75/1x1076 hodc thip hon) khi NP IAV lon t4i t6 hop dugc sir dung
(Fig. 24 C va D). Khi virut EHV-1 dugc st dung dé kich thich lai, dong vat dugc ching
ngira mot 1an hozc hai lan bang vacxin RacH-SE-70-p455-H3 da thé hién s6 lugng
khoang 300/1x10"6 trong IFNy-ELISpot khi chung dugc kich thich lai bang vacxin
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EHV-1 tréng RacH-SE, va gi4 tri nay con duoc tang dén s6 lugng 16n hon 400/1x10"6
khi vacxin RacH-SE-70-p455-H3 biéu hién H3 IAV lgn dugce st dung, twong tng (Fig.
24 C va D). Do d6, khi HA IAV lon tai t6 hop dugc sit dung dé kich thich lai, chi co
dong vat duoc ching ngira mot Iin hogc hai 1in bing vacxin RacH-SE-70-p455-H3 thé
hién s6 luong khoang 100-150 (IXEHV-1) dén 150-200 (2x EHV-1)/1x10"6 trong
IFNy-ELISpot (Fig. 24 C va D).

Vi du &: Tao ra, md ta dic diém in vitro va thir nghiém in vivo vacxin virut cim A

duogc tao vecto EHV-1 tr gid cho lon

Nhu dugc mo ta dudi day, trong sang ché dugc mé ta, bén khang nguyén
hemagglutinin (HA) IAV lon da dugc md ta thu dugc tir kiéu phu/kiéu huyét thanh IAV
gia cAm HIN2, H3N2, HINI, va IAV lon dai dich HIN1 dugc biéu hién béi hai virut
vecto tai t6 hop EHV-1. Vacxin méi khang IAV lgn c6 dic diém DIVA, vi du bang
cach phat hién khang thé khang protein NP hodc NA cua AV lon ¢ dong vat bi nhiém
ching thuc dia IAV lgn nhung ¢ dong vat chi dugc chung ngua bang vacxin dwgc mod

t4 & day do no chi biéu hién cac protein HA ctia IAV lon.

Vacxin IAV lon tir gid méi duge mo ta dic diém in vitro va dugc thir nghi€ém in

vivo vé hiéu qua khang IAV lgn cua no.

Trinh tu khéi ddu p430 méi duoc xac dinh dugc sir dung dé diéu khién su bicu
hién cia HINI IAV lon ((A/swine/Gent/132/2005(HINT1), s truy cap GenBank:
AFR76623.1). Do gen hemagglutinin trong thé phan 1ap virut nay 1a c6 ngudn gdc tir
IAV gia cam nén n6 duoc goi 1a Hlav. Hlav dugc téng hop va tao dong phu trong vecto
chuyén déi véi viing cai xen orf1/3 dé tao ra pU1/3-p430-H1av-BGHKBGH. Viéc biéu
hién ctia Hlav dugc dat dudi su kiém soét cta trinh tu khéi dau p430 va tin hiéu polyA
hormon tang truong bo (BGH) va dugce dong khung bing cac ving tai t6 hop dé cai xen
vao trong orfl/3 (Fig. 10).

Biang cach gay dot bién en-passant st dung hé théng tai t6 hop RED cat-xet biéu
hién p430-H1av-BGH dugc cai xen trong orf1/3 ctia pRacH-SE dé tao ra pRacH-SE1/3-
p430-Hlav ). Céc té bao PK/WRL dugc chuyén nhiém véi pRacH-SE1/3-p430-Hlav,
virut tai t6 hop rEHV-1 RacH-SE1/3-p430-H1av Fig. 11 duoc tach khoi va dugce tinh

ché vét tan hai 1an. Viéc cai xen chinh xac cat-xet biéu hién duogc xac nhan bang cach

-83-



37038

giai trinh ty san phém PCR d6 trung thuc cao ctia vung cai xen. Viéc biéu hién ciia gen
chuyén trong té bao bi nhiém dugc phan tich bang thir nghiém mién dich huynh quang
gian tiép (IFA) va thAm tach Western bang cach str dung khang thé don dong va da dong
6 ban trén thi truomg (Fig. 12). Viée khoi phuc orf71 mad hoa EHV-1 gpll dugc xac
nhan bing IFA va thdm tach Western bang cach st dung khang thé don dong Ai2G7
(do BI s¢ hiru), (khong dugc thé hién). Viéc x1r Iy chinh xac va van chuyén Hlav va
dinh vi trong mang sinh cht ctia té bao bi nhiém dugc thir nghiém bang thir nghiém
hép phu hem bang cach st dung héng cau ga (khong duge thé hién). D6 chuan cuc dai
dwoc xac dinh 1a TCID50/ml & cac té bao PK/WRL la trong khoang gidng nhau nhu d
chuén cua virut RacH-SE ban dau ma chi ra ring viéc biéu hién gen chuyén khong gay

anh hudng bt 1oi cho su sao chép cta virut (khong dugc thé hién).

Viéc phat hién dic hiéu dai rong va di chuyén & 75 kDa bang khang thé PA-
34929 phu hop voi su xuét hién cta glycoprotein HA tai t6 hop nhu duge du doan tir
trinh ty ctia n6. Viéc nhudm 13 rang mang té bao bang khang thé don dong C102 phu

hop véi viée dinh vi dudi mirc té bao mong doi.

Pé kiém tra hemagglutinin tai t6 hop dugc biéu hién duoc xit Iy va van chuyén
nhu mong doi hay khéng, cac té bao VERO dugc cho nhiém rEHV-1 RacH-SE-1/3-
p430-Hlav, rEHV-1 RacH-SE-7 0-p455-H3, rEHV-1 RacH-SE (ban dau) o gid tri m.o.i.
bing 0.01, hoic khong bi nhidm. 24 h p.i. té bao bi nhiém song va khong bi nhidm dugc
U v6i thé huyén phu ciia hong cdu ga trong PBS, dugc ria bang PBS va dugc nhudom
bang thudc nhuém nhan Hoechst 33342 huynh quang. Do hdng ciu cia gia cAm chira
nhan té bao nén ching co thé dugc nhudm béng Hoechst33342 va xut hién nhu nhing
dém nho mau xanh bang hién vi huynh quang, so sanh véi céc té bao bi nhiém rEHV-1
RacH-SE ma khong biéu hién hemagglﬁtinin, viéc hdp phu cia hong ciu ga tang lén
déng ké trén cac té bao bi nhiém rEHV-1 RacH-SE-1/3-p430-H1av hodc rEHV-1 RacH-
SE-70-p455-H3 (khong dugce thé hién). Tir d6 c6 thé két luan ring hemagglutinin dugc
dich ma, xu ly va van chuyén dén mang sinh chét cta té bao bi nhiém virut vecto theo
cach nhu thé chung duoc tao ra béng viéc sao chép nhiém virus cum dich thuec.
Kiéu hinh r5 rang cta viéc hép phu hem cua té bao bi nhiém hd trg cho phat hién cua

cac thir nghiém thim tach Westerns va mién dich huynh quang (dbi véi Hlav, Fig. 12)
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thé hién su biéu hién hiéu qua ctia protein chuyén gen va dé xuat viéc hinh thanh trime

HA chttc ning trén té mat té bao cua té bao bi nhiém vecto EHV-1.

Tinh ddc hiéu va thiéu kha niang phan tng chéo cua khang thé da dong thuong
mai véi H3 (PA5-34930) va H1 (PA5-34929) dugce xac nhén bang thir nghiém tham
tach Westerns ddi véi té bao bi nhiém da nhiém virut cai xen don rEHV-1 RacH-SE-

70-p455-H3 va rEHV-1 RacH-SE-1/3-p430-H1av (khong dugc thé hién).

Tiép theo, EHV-1 RacH-SE tai t6 hop duoc tao ra biéu hién hai hemagglutinin
khac nhau cta hai kiéu phu/kiéu huyét thanh virut cam A khac nhau.

Bt diu bing BAC pRacH-SE-70-p455-H3 téi td hop, cat-xet biéu hién p430-
Hlav-BGH khi duoc lip rép trong vecto chuyén pU1/3-p430-Hlav-BGH_K_BGH
(Fig. 10) dugc cai xen vao trong vi tri cai xen orfl/3 bing tai to hop RED hai budc dé
tao ra pRacH-SE-1/3-p430-H1av-70-p455-H3. Cac té bao PK/WRL dugc chuyén
nhiém véi pRacH-SE1/3-p430-H1av-70-p455-H3, va virut tai t6 hop rEHV-1 RacH-
SE1/3-p430-H1av-70-p455-H3 duoc tach khoi va duge tinh ché vét tan hai lan. Tén goi
ngén cta virut tai tb hop nay 1a rEHV-1 RacH-SE_B (Fig. 13). Viéc cai xen chinh xéc
cat-xet biéu hién duoc xac nhan béng cach giai trinh tu san phém PCR @6 trung thuc

cao clia cdc vung cai xen cung véi cac trinh tu kep suon.

Viéc bidu hién ctia gen chuyén trong té bao bi nhidm dugc phan tich bang thir
nghiém mién dich huynh quang gin tiép (IFA, khong dugc thé hign) va thir nghiém
thAm tach Western bang cach sir dung khang thé don dong va da dong c6 ban trén thi
truong (Fig. 14). Viéc khoi phuc orf71 ma héa EHV-1 gpll duge khing dinh bing IFA
(khong dugce thé hién) va thim tich Western bang cach sir dung khang thé don dong
Ai2G7 (s6 hitu cia BI), (Fig. 14).

Cé hai gen chuyén H3 va Hlav dugc biéu hién song song trong gidng nudi chy
t& bao bi nhidm rEHV-1 RacH-SE B téi td hop cai xen kép. Viéc biéu hién ctia gen
chuyén 12 6n dinh va khong anh hudng dén ndng do chuan cua virut dugc thir nghiém

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

Vecto EHV-1 duoc tang cudng voi hai vi tri cai xen va hai ving khoi dau méi

d3 thé hién 1 biéu hién song song hai hemagglutinin virut cim. Viéc dinh vi dudi mirc
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té bao nhu duge xac dinh bang IFA va kha ning di dong trong SDS-PAGE nhu dugc
x4c dinh bang thir nghiém thdm tach Western twong Umg v6i hemagglutinin thuc sy

dugc biéu hién o té bao bi nhiém virut cim A da biét trong tai liéu.

Tiép theo, rEHV-1 RacH cai xen kép thir hai biéu hién hemagglutinins Hlhu,
SEQ ID NO:29, (A/sWine/Italy/4675/2003(H1N2) - 36 truy cap GenBank ADK98476.1)
va Hlpdm, SEQ ID NO:26, (A/swine/Italy/116114/2010(H1N2); s6 truy cap GenBank
ADRO01746.1) duoc tao ra.

Trinh tu ma héa cia Hlhu dwoc tong hop va tao dong phu trong vecto chuyén
cho vung cai xen orf1/3 dé tao ra pU1/3-p430-H1hu-BGHKBGH. Viéc biéu hién cua
H1hu duoc dat dudi su kiém soat cta trinh tu khoi dau p430 va tin hiéu polyA hormon
tang truong bo (BGH) va dugc dong khung bang cac ving tai t6 hop dé cai xen vao

trong orfl/3 (Fig. 25).

Trinh tu ma héa ciia Hlpdm dugc tong hop va tao dong phu tao ra vecto chuyén
pU70-p455-H1pdm-71K71, dat Hlpdm dudi su kiém soat cua trinh ty khéi diu moi
p455 va tin hiéu polyadenyl hoa méi 71pA va déng khung cat-xet bing cac ving tai to
hop dé cai xen vao trong orf70 (Fig. 26). |

Tiép theo, cat-xet biéu hién p430-Hlav-BGH va p455-H1pdm-71 dugc cai xen
vao trong pRacH-SE bang cach giy dot bién en-passant bang cach str dung hé théng tai
t6 hop RED, tao rapRacH-SE-1/3-p430-H1hu thit nhét. Bang cach sir dung BAC duogc
cai bién lam dich, p455-H1pdm-71 dugc cai xen bing cach giy dot bién en-passant st
dung hé thdng tai t6 hop RED, tao ra pRacH-SE-1/3-p430-H1hu-70-p455-H1pdm.
pRacH-SE-1/3-p430-H1hu-70-p455-H1pdm dugc chuyén nhidm trong céc t€ bao
PK/WRL va rEHV-1 RacH-SE-1/3-p430-H1hu-70-p455-Hlpdm dugc tich khoi va
duoc tinh ché vét tan ba 1an. Tén goi ngin ctia virut vecto tai td hop 1a rEHV-1 RacH-
SE D (Fig. 27).

Viéc biéu hién cta gen chuyén trong té bao bi nhiém duoc phan tich bang thir
nghiém mién dich huynh quang gian 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. 25). Viée khéi phuc orf71 ma hoa EHV-1 gplI dugc khang dinh bang IFA
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(khong duge thé hién) va thAm tach Western bang cach str dung khéang thé don dong
Ai2G7 (s6 hitu cia BI), (Fig. 28).

D6 6n dinh di truyén va kiéu hinh ctia rEHV-1 tai t& hop dugc thé hién bang
cach cAy chuyén giéng nudi cdy té bao, xac dinh noéng do virut chudn mdi 5 lan cay
chuyén. Céc trinh tu ctia c4c ving cai xen dugc xac nhén mdi 1an cdy chuyén ciing nhur
biéu hién gen chuyén bang thir nghiém thédm tach Western (khong dugc thé hién). Do
tin cdy biéu hién dugc dénh gid bang IFA kép cic vét tan duéi viée xép chong methocel,
céc vét tan dém duoc duoc nhudm bang khang thé khang EHV va khang thé dic hidu
gen chuyén (khong dugc thé hién).

pé nghién ctru dic tinh ciia né khi sir dung lam vacxin duoc tao vecto ¢ lon con
non, vacxin IAV lon tir gia chira rEHV-1 RacH-SE B va rEHV-1 RacH-SE_D dugc
thir nghiém trong nghién ctru thir thach chung ngura. Cu thé, lon con c6 tinh mién dich
¢6 ngudn gde tir me khiang IAV lon (duong tinh v6i khang thé tir me) dugc chung ngira
hai 14n bang tEHV-1 RacH-SE_B va rEHV-1 RacH-SE D & lidu bang 1x10"7 TCID50
cho mdi chuing vacxin trong co lic mot va bdn tuan tudi (ching ngira hai miii, 2x EHV-
1) hodc chi lic bbn tuan tudi (chung ngra mot miii, 1x EHV-1). Nhom khong duoc
ching ngtra dung lam dbi chung am. Luc 11 tudn tudi, tt ca cac dong vat ngoai doi
ching am dugc thir thach bang cach dung trong khi quéan lidu luong 1x1076 TCID50
cua chuing thtr thach IAV lon H3N2 (thé phén 14ap virut thuc dia chau Au R452-14 ma
H3 cua noé khac loai voi khang nguyén vacxin H3 duge st dung trong rEHV-1 RacH-
SE B). Cac dong vat khong dugce chung nglra va khong thir thach duge st dung lam
dbi chung am, trong khi cac dong vat khong duge chung ngira ngoai cac dong vat thi
thach dugc st dung lam dbi chimg lay nhiém. Tai thoi diém va sau khi ching nglra va
tru6e va sau khi thir thach, than nhiét duge do va mau mau duoc léy tai cac thoi diém
khac nhau. Mt ngay sau khi thir thach, mot nira sb dong vat m&i nhém bi giét va phoi
duoc tinh diém theo mirc do ton thwong thuong thdy dbi véi nhiém IAV lon, ba méu
phdi tir m&i phdi tréi va phai dugc 14y tir mdi dong vat, twong g, dé x4c dinh nong do
IAV lon chuin lay nhiém trong chit ddng nhat phdi, va dich rira phé quan phé nang
(bronchioalveolar lavage fluid - BALF) duoc ldy mAu. Quy trinh twong tw dugc thuc

hién v&i nira s6 dong vat con lai trong mdi nhém ba ngay sau khi thtr thach. Nguyén
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liéu mau va dir liéu duoc thu thap dugc phéan tich dé xac dinh, trong sb céc thong sb
khac, su thay dbi than nhiét sau khi thir thach, cac triéu chimg 1am sang sau khi nhiém
IAV lon, diém s6 phéi, do chudn IAV lon trong phdi, su thay d6i mé hoc & mo phoi, do
chudn trung hoa huyét thanh IAV lgn, murc xytokin trong BALF, viéc kich thich lai
PBMCS khi duge do bang IFNy-ELISpot, va hoat hoa té bao B.

Vi du 9: Cam tng dap Ung khang thé trung hoa khang hai khang nguyén & chudt nhit
duoc ching ngira bang vacxin vecto fEHV-1 RacH nhi gia

rEHV-1 RacH SE B (rEHV-1 RacH-SE-1/3-p430-Hlav-7-p455-H3 xem Fig.
13) dugc st dung dé gdy mién dich cho chudt Balb/c dé chimg t6 rang gen chuyén dugc
biéu hién sinh mién dich & cac loai khac lgn va khang thé trung hoa dugc cam Ung

khang mot trong hai khang nguyén bang cach sir dung trong mii.

Chi tiét, ba nhom g@)m nam con chudt Balb/c mdi nhém, 3-5 tudn tudi, duoc
ching trong mili vao cic ngay nghién ctru 0 va 21 bang 40ul tEHV-1 RacH SE B
(rEHV-1 RacH-SE-1/3-430-H1av-7-455-H3, nhém 1), hodc 40 ul vecto trong (fEHV-
1 RacH-SE, nhém 2, vecto déi chimg), hodc 40 pl méi truong nudi cdy md (nhém 3 déi
chitng 4m), trong tng. Péi véi cac nhém 1 va 2, lidu lugng EHV-1 t4i t6 hop gdy nhiém
tuwong tmg 1a 1x 10”5 TCID50/40 pl. Chudt dugc ldy mau vao cic ngay nghién ciru 0
(truée khi ching 1an tht nhét), 7, 14, 21 (trudce khi ching 1an tha hai), 28, va 35. Huyét

thanh duogc chuén bi tir mau mau va duoc trit dong & -80°C.
Thir nghiém mién dich huynh quang @ phat hién khang thé khang virut vecto

Céc té bao AI-ST dugc cho nhiém & ty 1& gdy nhiém (MOI) 1a 0,001 bang rEHV-
1 RacH-SE1212, virut duoc tach khoi tir vecto tréng BAC pRacH-SE1.2. 24 gio p.i. cac
mang tan ddc biét dugc quan sat va té bao duogc xtr 1y cho thtr nghiém mién dich huynh
quang gian tiép (IFA). Huyét thanh ctia ca ba nhém méu cubi cung (thu duge 14 ngay
sau khi chung ngira 1an hai) duoc pha loang 1:50 trong PBS dugc thir nghiém. Pé lam
d6i chimg dwong huyét thanh tir ngua dugc ching ngira EHV-1 dugc st dung véi do
pha loang 1a 1:500. Khéang thé thir cip co6 ban trén thi truong IgG thé dugce tiép hop
FITC khang chudt ddi v6i huyét thanh chudt nhit va IgG dé duoc tiép hop Cy5 khéng
ngua di v6i huyét thanh ngua va dugc stt dung & do pha loang 1a 1:200. Kha ning gin

két khang thé duoc danh gia bang hién vi huynh quang. T4t ca cac chudt duoc ching
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nglra da phat trién khang thé phan g trong IFA v6i té bao bi nhiém rEHV-1 RacH-
SE. Té bao khong bi nhiém khong duoc gin két boi khang nguyén thir nghiém bat ky.
Huyét thanh tir nhém chuot d6i chung am khong thé hién gin két dac hiéu ca voi té bao

bi nhi®m va té bao khong bi nhidm. Dt liéu dugc tom tit trong bang dudi day.

Bang 3. Két qua hién vi huynh quang ciia IFA dbi v6i khang thé khang EHV-1

Diéu tri S6 chuot | ID trong thi | pha Té bao khong | Té bao bi
nhit nghiém loing | bi nhiém nhiém
Nhom 3 1 1 1:50 am tinh am tinh
(d6i chimg
am tinh)
2 2 1:50 4m tinh 4m tinh
3 3 1:50 am tinh 4m tinh
4 4 1:50 am tinh am tinh
5 5 1:50 4m tinh 4m tinh
Nhém 2 1 6 1:50 am tinh dwong
(vecto tinh
trong)
2 7 1:50 am tinh dwong
tinh
3 8 1:50 am tinh dwong
| tinh
4 9 1:50 am tinh dwong
tinh
5 10 1:50 am tinh dwong
tinh
Nhom 1 1 11 1:50 am tinh dwong
(tEHV-1 tinh
RacH SE B)
2 12 1:50 am tinh dwong
tinh
3 13 1:50 am tinh dwong
tinh
4 14 1:50 am tinh dwong
tinh
5 15 1:50 am tinh dwong
tinh
Khang thé | Pic hiéu
d6i ching | d6i véi
Huyét thanh | EHV-1 22 1:500 | 4m tinh dwong
ngua tinh
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Khang thé | Pic hiéu

thit cAp dbi voi

FITC-dé chu6t nhat |23 1:200 | &m tinh 4m tinh
khang-

Cy5 dé ngua 24 1:200 am tinh am tinh
khang-

Tur két qua nay co6 thé két luén rang viéc chung rEHV-1 vao trong 16 mii cua
chudt dan dén viéc nhiém va sao chép cua virut, lam cho h¢ thong mién dich cua chudt

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

Dé thé hién viéc cam Umg tinh mién dich bao vé khang gen chuyén duoc biéu
hién c¢6 ngudn gbe tir virut cim A (IAV) (A/swine/Italy/7680/2001(H3N2)) hodc
(A/swine/Gent/132/2005(HIN1)) huyét thanh chudt nhat dugc thir nghiém hoat tinh
trung hoa khang cac virut tuong ing (Allwinn et al. 2010; Trombetta et al. 2014). IAV
duoc st dung cho thir nghiém trung hoa dugc phén 1ap tir lon & Dirc tir ndm 2014, cu
thé 1a A/swine/Germany/AR452/2014 (H3N2) va A/swine/Germany/AR1181/2014
(HIN1). Do chung khéac loai véi cac chung ma céc dich vacxin ¢6 ngudn gbe tir d6, viée
trung hoa bat ky céc virut ndy bang huyét thanh chut s& 1a diu higu cho thay viéc cam
g rong rdi va hi¢u qua sinh ra tinh mién dich bao vé bang viéc chung nglra tEHV-1.
Pé lam huyét thanh déi chuimg 4m, huyét thanh tir lon ma dugc thé hién 1a 4m tinh v6i
khang thé virut cim dugc st dung.

Thir nghi€m trung hoa virut cim A:

Céc té bao MDCK dé trung hoa virut ciing nhu chuén d6 ngugc trong cac dia 96
16 dugc 1 trong hai ngay & 37°C/5%COz trude khi sir dung. IAV twong tng cung cap
H3N2 va HlavN1 duogc lam tan gia trén da va pha loang trong MEM chita Gentamyxin
va trypsin voi néng do gap d6i (MEM/Genta/2x trypsin).

Huyét thanh dugc thir nghiém 1a tir cac miu méu cubi cing ctia nhém 1 (rEHV-
1 RacH SE B), nhom 2 (vecto trbng), dbi chiung dwong (huyét thanh tir lon dugc ching

ngira bang vacxin IAV da gid bét hoat, va d6i chimg am.
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Huyét thanh dwgc 1am bét hoat bang nhiét va twong ung trong hai va ban thir
nghiém doc 1ap, duge pha loang theo chudi voi ty 1& 1:2 bat dau tir 1:16 dén 1:4096.
IAV duoc pha loang dén khoang 100 TCID50/phan tmg trung hoa. Phan tmg trung hoa
duoc U trong 2 gio & 37°C, 5% COa. Viéc chuén do nguoc virut duge st dung duoc
thue hién bon 14n giéng nhau. Mdi truong ting trudng duoc loai b va cac té bao MDCK
duoc rira bang mdi trudng chira Gentamyxin va trypsin trude khi bd sung phan tng
trung hoa hodc san pham pha loang virut ctia chuin do nguoc. VNT va cac dia chuéan
dod duoc 1 ¢ 37°C /5% CO2 trong 1 gi¢ sau khi bd sung tuong ng phéan tmg trung hoa
hodc san phim pha lodng virut vao té bao MDCK. Sau dé, dich chung nglra dugc loai
b va céc té bao dugc phil bang moi tredng méi chira Gentamyxin va trypsin. Nam ngay
p.i. CPE duogc theo ddi va ghi nhén. Néng do virut chuin duoc st dung thuc té trong
thtr nghiém dugc tinh 1a TCID50/ml theo Reed va Miinch va do pha loang ma tai do
huyét thanh thir nghiém da ngan chin viéc cam ung CPE dién hinh virut cim dugc

thong bao, xem cac bang dudi day.

Béang 4: Két qua cia VNT cim HlavN1

HlavN | N1 VNT#2 VNT#3 Kha
1 nang
146 kha |22 kha | 8 i | hoa fefh(d("
TCID50/1 | TCID50/1 | . TCID50/1 | . A
5 nang 5 nang 5 nang trung tleu7
binh chuan)
Mic pha Muc pha Mic pha
chuét loﬁng‘ 1oﬁng‘ loﬁng‘
hit trung hoa trung hoa trung hoa
nghich nghich nghich
dao dao dao
rEHV-1 | 32 4672 128 4096 32 5792 4853 862
RacH
SEB -1
rEHV-1 | 16 2336 64 2048 am tinh 2192 204
RacH
SEB -2
rEHV-1 | 32 4672 128 4096 16 2896 3888 906
RacH
SE B -3
rEHV-1 | 128 18688 | 512 16384 | 64 11584 | 15552 3624
RacH
SEB -4
rEHV-1 | 32 4672 256 8192 16 2896 5253 2695
RacH
SE B -5
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Vecto n.d. n/a am tinh n/a am tinh n/a n/a n/a
tréng-1
Vecto n.d. n/a am tinh n/a am tinh n/a n/a n/a
trong-2
Vecto n.d. n/a am tinh n/a am tinh n/a n/a n/a
trbng-3
Vecto am tinh n/a am tinh n/a am tinh n/a n/a n/a
trong-4
Vecto n.d. n/a am tinh n/a am tinh n/a n/a n/a
trbng-5
Huyét |32 n/a n.d n/a n.d n/a n/a n/a
thanh
lon dbi
ching
duong
tinh
Bang 5: Két qua ctia VNT ctim H3N2
H3N2 | VNT#1 VNT#2 VNT#3 Kha
nang SD
16 |kha |24 Cfkna |15 | kha Lr;’ang gfh
TCID50/16 | nang | TCID50/10 | ndng | TCID50/10 | nang | ¢yypg tidu
binh chuin)
Murc pha Mic pha Muc pha
chudt loang lodng lo2ng
nhit | trunghoa trung hoa trung hoa
nghich ddo nghich ddo nghich dao
rEHV- | 4096 65536 | 1024 24576 | 2048 30720 | 40277 22089
1
RacH
SEB -
1
rEHV- | 1024 16384 | 512 12288 | 128 1920 10197 7455
1
RacH
SEB -
2
rEHV- | 1024 16384 | 512 12288 | 256 3840 10837 6397
1
RacH
SE B -
3
rEHV- | 256 4096 256 6144 64 960 3733 2611
1
RacH
SEB -
4
rEHV- | 256 4096 128 3072 64 960 2709 1599
1
RacH
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SEB -
5

Vecto | am 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 | am tinh n/a am tinh n/a am tinh n/a n/a n/a
tréng-
3

Pé so sanh két qua cta cac thir nghiém doc 1ap kha ning trung hoa dugc tinh
bang cach nhan d6 pha lodng huyét thanh nghich dao va do chuén twong tmg ma né
duoc trung hoa boi huyét thanh nay. Sau d6 liy gi4 tri trung binh ctia ba th nghiém
chia cho 100 dé phan anh gia tri trung hoa cua 100 TCID50. (Céc bang 3, 4, va 5). Dit

lidu duoc tom tit va thé hién du6i dang dd thi trong Fig. 29.

T4t ca cac con chudt dugc ching ngira bang rEHV-1 RacH SE B da phat trién
khang thé trung hoa khang IAV tuong tmg, cac chung khac loai cia kiéu phu H3N2 va
HlavNl1. Do do6, viéc dung trong miii hai 1an rEHV-1 RacH-SE biéu hién hemagglutinin
ctia IAV tir vi trf cai xen orf70 dudi sw kiém so4t ctia viing khéi dau p455 (H3) va song
song tlr vi tri cai xen orfl/3 dudi sy kidm soét cta ving khoi ddu p430 (Hlav), kich

thich thanh céng dap tng mién dich bao vé & chujt BALB/c.

C6 thé két luan duoc réng vecto rEHV-1 RacH-SE c6 thé duoc st dung dé biéu
hién song song hai gen chuyén khac nhau dé kich thich dap tmg mién dich sau khi chung

ngua trong mii.

Vi du 10: Tao ra, mo ta dac diém in vitro va thir nghiém in vivo vacxin virut

Schmallenberg (SBV) duoc tao vecto EHV-1 cho gia suc

Mot trong sb cac bunyavirus méi ndi 12 virut Schmallenberg (SBV), virut nhém
huyét thanh Simbu chau Au dAu tién (chi Orthobunyavirus), ma c6 thé gy ra su sy
thai, luu thai, va thai nhi di tat khi dong vat mang thai b1 nhiém trong pha quyét dinh
cua thai ky va hién dugc st dung ngay cang nhidu lam virut miu dé nghién ctru
orthobunyavirus (Bilk et al.,2012). Vi c4c virut Simbu dugc truyén bang cac vat truyén
con trung va khong c6 san cac Iya chon didu tri nén viéc ching ngira 1a yéu t6 chinh dé

kidm soat bénh. Céc vacxin virut toan phan bat hoat khang SBV va khang ca céc virut
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Simbu nhu virut Akabane (AKAV) hodc virut Aino 12 ¢6 san va céc vacxin song duogc
lam 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 cac vacxin
nay cho phép biét hoa gifta cac dong vat duge chung ngira va bi nhiém thuc dia (nguyén
tdc DIVA). Chi méi gin day, cac vacxin phan don vi twong thich DIVA trén co s& 234
axit amin (aa) tu dau tan cung amin cia SBV glycoprotein Ge, méi duge thr nghiém
trén mo hinh thtr thach dong vat nho gy tir vong va trén gia suc (Wernike et al., 2017).
Khi dugc phéan phat lam plasmit bidu hién hodc duge biéu hién trong hé giéng té bao
dong vat co vu, mién Gc cho su bao vé & mirc 1én t6i 66% s6 dong vat, trong khi tat ca
cac dong vat duge gdy mién dich bang mién Ge ctia SBV dugc lién két v6i mién twong
tmg ctia AKAV c¢6 lién quan dugce bao vé hoan toan (Wernike et al., 2017). Dé nghién
ctru ung dung cia rEHV-1 RacH-SE 1am vacxin vecto trén gia suc, 234 aa dAu tan cling
amin cia SBV-Gc duoc cai xen vao vi tri cai xen orf70(US4) va duogc biéu hién dudi
su kidm soat cua ving khoi dau p455 méi va tin hiéu poly A 71pA va dugc thir nghiém

trong thtr nghiém thur thach ching ngura trén gia suc.

Tao ra EHV-1 tai t6 hop biéu hién khang nguyén c6 ngudn gde tir glycoprotein ¢ (Ge)
cua virut Schmallenberg (SBV)

Phan 234 axit amin cia vung ma hoa cua glycoprotein ¢ (Gc) cia virut
Schmallenberg (SBV) duoc t6i wu hoa vé& mat st dung codon dé biéu hién trong EHV-
1 va dugc bién d6i thém dé dat duogc su truyén hiéu qua va su cai xen hiéu qua vao
mang sinh chét cia céac té bao bi nhiém. Theo do, trinh ty ma hoa peptit tin hiéu thu
dugc tr hemagglutinin (HA) virut cum A (IAV) kiéu phu HIN2
(A/swine/Italy/116114/2010 (HIN2), sd truy cdp GenBank ADR01746.1) ciing nhu
phan neo xuyén mang (transmembrane anchor - TM) va phan dau tan cing C cua té bao
chét tir HA d6 14n luot duoc gén vao cac ddu 5° va 3°. Ngoai ra, tac nhan lién két GS
HMGGSGGGGSGGGGSGGGT (SEQ ID NO:30) dugc cai xen vao gilra phan Gc va
mién HA-TM. ADN (SEQ ID NO:31) dugc té)ng hop va dugc tao dong phu vao cac vi
tri Notl/Kpnl cia pU70-455-71K71, vecto chuyén dé cai xen cat-xet biéu hién gen
chuyén vao orf70 (US4) ctia EHV-1 bang cach tai t6 hop qua trung gian RED dbi véi
BAC pRacH-SE. Plasmit thu dugc pU70-455-SBVGe_71K71 (Fig. 30) duge cat bang
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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 tu ADN tdng hop chira céc vi tri gi6i han dé tao dong phu

GCGGCCGCATGAAGGCGATCCTGGTTGTGCTGCTGTACACCTTTGCC
ACCGCCAACGCCGATACGCTGATCAACTGCAAGAACATCCAGAGCACCCA
GCTGACAATCGAGCACCTGAGCAAGTGCATGGCCTTCTACCAGAACAAGA
CCAGCAGCCCCGTCGTGATCAACGAGATCATCTCCGACGCCAGCGTGGAC
GAACAGGAACTGATTAAGTCTCTGAACCTGAACTGCAACGTGATCGACCG
GTTCATCAGCGAGTCCAGCGTGATCGAGACACAGGTGTACTACGAGTATA
TCAAGAGCCAGCTGTGTCCACTGCAAGTGCACGATATCTTCACCATCAAC
AGCGCCAGCAACATCCAGTGGAAGGCCCTGGCCCGCAGCTTTACCCTGGG
CGTGTGCAACACCAACCCCCACAAGCACATCTGCCGGTGCCTGGAATCCA
TGCAGATGTGTACCAGCACCAAGACCGACCACGCCAGAGAGATGAGCATC
TACTACGACGGCCACCCCGACAGATTCGAGCACGACATGAAGATTATCCT
GAATATCATGCGGTACATCGTGCCCGGCCTGGGCAGAGTGCTGCTGGACC
AGATCAAGCAGACCAAGGACTACCAGGCCCTGAGACACATCCAGGGCAA
GCTGAGCCCCAAGTCCCAGAGCAACCTGCAGCTGAAGGGCTTCCTGGAAT
TCGTGGACTTCATCCTGGGCGCCAACGTGACCATTGAGAAAACCCCCCAG
ACCCTGACCACCCTGAGCCTGATTCATATGGGAGGTTCCGGAGGTGGAGG
TTCCGGAGGTGGAGGTTCCGGAGGTGGCACCATACTGGCCATTTACAGCA
CAGTTGCGAGCAGCCTGGTCCTGATCGTGAGCCTGGGTGCTATATCATTCT
GGATGTGCAGCAACGGCTCTCTCCAGTGCCGCATCTGTATCTGAGGTACC

SEQ ID NO:32: Manh ADN duoc sit dung dé tai tb hop RED d¢ tao ra pRacH-
SE-70-455-SBVGec

Céc vi tri phan cat enzym giéi han dugc thé hién bang dau hoa thi (*)

T*CTAGACTCGAGCGCAAGCCCTACACGCGCTACCCCTGCTTTCAAC
GCGTCAACCTGCACATTGACGGGGAGTTTCTGGTTCACAAGATGCTAGCG
TTCAATGCCGCGATGCGCCCATCGGCCGAGGAGCTGCTGTCATACCCAAT
GTTTGCTCAACTTTAGGATGACTAACCTGTTTCTGGGAGGAGACAGCGTGG
GCGACGGTGTATAAAGTTGGTCTGCTTTCAAGCCCTGCCACTGCGCTACAG
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TGCCACCAACTGTAAAGCGGTAGTAAGCTGCAGTGGTCGACTGGTGGTAG
CATATACTACCTTATTTATACGCTCCGAGCTGTTTTTCAGCATGCTAGCAC
CCAACGCCGAGCGAGAGTATATAACTCCCATCATTGCCCACAAGCTTATG
CCACTTATTAGCGTCCGCTCTGCCGTTTGCTTAGTCATAATATCTACCGCC
GTTTACGCAGCAGACGCTATCTGCGACACAATTGGATTTGCGATACCGCG
CATGTGGATGTGTATTTTAATGAGATCAACCTCCATGAAGCGTAACTAGGG
GGCCTCCCACTGAGGCACTACCGGCTTAGCAGCTGACTAACACAGTATAA
AACGTGAGAAGAAATCAGTCTCATGCGCCATTAGCGCTAGGCTAGTTAGC
GTGGAGGACCGGAGCGCTACCGCCAGCAGTTTCATCCGCCTGGTTACGGG
TTTGTTAACACCTACCGGTGTTTTACCGCTACCATAGGATCCGATCCATGG
GCGGCCGCATGAAGGCGATCCTGGTTGTGCTGCTGTACACCTTTGCCACCG
CCAACGCCGATACGCTGATCAACTGCAAGAACATCCAGAGCACCCAGCTG
ACAATCGAGCACCTGAGCAAGTGCATGGCCTTCTACCAGAACAAGACCAG
CAGCCCCGTCGTGATCAACGAGATCATCTCCGACGCCAGCGTGGACGAAC
AGGAACTGATTAAGTCTCTGAACCTGAACTGCAACGTGATCGACCGGTTC
ATCAGCGAGTCCAGCGTGATCGAGACACAGGTGTACTACGAGTATATCAA
GAGCCAGCTGTGTCCACTGCAAGTGCACGATATCTTCACCATCAACAGCG
CCAGCAACATCCAGTGGAAGGCCCTGGCCCGCAGCTTTACCCTGGGCGTG
TGCAACACCAACCCCCACAAGCACATCTGCCGGTGCCTGGAATCCATGCA
GATGTGTACCAGCACCAAGACCGACCACGCCAGAGAGATGAGCATCTACT
ACGACGGCCACCCCGACAGATTCGAGCACGACATGAAGATTATCCTGAAT
ATCATGCGGTACATCGTGCCCGGCCTGGGCAGAGTGCTGCTGGACCAGAT
CAAGCAGACCAAGGACTACCAGGCCCTGAGACACATCCAGGGCAAGCTG
AGCCCCAAGTCCCAGAGCAACCTGCAGCTGAAGGGCTTCCTGGAATTCGT
GGACTTCATCCTGGGCGCCAACGTGACCATTGAGAAAACCCCCCAGACCC
TGACCACCCTGAGCCTGATTCATATGGGAGGTTCCGGAGGTGGAGGTTCC
GGAGGTGGAGGTTCCGGAGGTGGCACCATACTGGCCATTTACAGCACAGT
TGCGAGCAGCCTGGTCCTGATCGTGAGCCTGGGTGCTATATCATTCTGGAT
GTGCAGCAACGGCTCTCTCCAGTGCCGCATCTGTATCTGAGGTACCAATAA
ACGCGGTATGTCTACCTTCAAGCCTATGATGAACGGATGTTTGGTGTTTGC
GGCTATTATAACGCTCTTGAGTTTTATGCTATCTCTGGGAACATGCGAAAA
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TTACAGGCGTGTGGTTCGGGATCCTAGGGATAACAGGGTAATCGATTTATT
CAACAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGAT
AAAAATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAA
TACAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGC
CGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTC
GCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAG
CCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAA
TGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGC
CTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTAC
TCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATAT
CCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGG
TTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTC
GTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGT
GATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGA
AATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGA
TTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTAT
TGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCC
TATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTC
AAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGA
TGCTCGATGAGTTTTTCTAAAATAAACGCGGTATGTCTACCTTCAAGCCTA
TGATGAACGGATGTTTGGTGTTTGCGGCTATTATAACGCTCTTGAGTTTTA
TGCTATCTCTGGGAACATGCGAAAATTACAGGCGTGTGGTTCGGGATCCG
ACCCTGTTGGTGGGTGCGGTTGGACTCAGAATCTTGGCGCAGGCATGGAA
GTTTGTCGGTGACGAAACATACGACACCATCCGCGCAGAAGCAAAGAATT
TAGAGACCCACGTACCCTCAAGTGCTGCAGAGTCGT*CTAGA

ADN pRacH-SE-70-455-SBVGec tai t& hop duoc chuan bi va sy cai xen chinh
xac cat-xet biéu hién va do déng nhét vé trinh tu dugc xac nhan béng PCR @6 tin cay
cao bing cach str dung phwong phép gii trinh tu Herculase™ va Sanger d6i véi cac san
phim PCR. Céc doan mdi dugc sit dung, xem bang 6, SEQ ID NO: 33 dén SEQ ID NO:
37.

-97-



37038

Bang 6: Cac doan mdi dwgc sir dung cho PCR va giai trinh tyr

Sb tén Trinh tu Str dung

SEQ ID . : T
NO:33 up70 F 5-CGTGCGCGGATACATCG-3 PCR & giéi trinh tu
SEQ ID . ‘ T
NO:34 up71 R 5¢-CGCTTCGCAGGTGGGC-3 PCR & giai trinh tu
SEQID . 1.

NO:35 seqd55-F1 | 5“GACTGGTGGTAGCATATAC-3* | gidi trinh tu
SEQID . 1.

NO36 SBV Gec F1 | 5-GATCAACGAGATCATCTCC-3¢ | gidi trinh tu

SEQ ID . c T

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

Giai phong va md ta dac diém ctia RacH-SE-70-455-SBVGe EHV-1 tdi to hop

ADN BAC duoc chuin bi tir bon dong khac nhau cta pRacH-SE-70-455-
SBVGec. Cac té bao AI-ST (dong té bao tinh hoan lgn ctia Boehringer-Ingelheim) dugc
gieo ciy vao cac dia 6 16 (Corning Incorporated — Life Sciences, One Becton Circle,
Durham, NC 27712, USA; REF 353046) ¢ mat do 10° té bao/1d trong MEM (Sigma-
Aldrich Chemie GmbH, Munich, Germany, SAFC62892-1000M3056) chira 10% FBS
(Sigma-Aldrich Chemie GmbH, Munich, Germany, SAFC, Cat 12003C-1000ml). Khi
cac té bao hop dong & mirc 60-70%, thudng la & ngay tiép theo, chiing dugc chuyén
nhidm bang 2ug ADN BAC st dung kit chuyén nhiém mARN Mirus™ (Mirus Bio
LLC, 545 Science Drive, Madison, WI 53711 USA) theo hudng dAn ctia nha san xuit.
Ngén gon 13, 200 pl méi truong Optimem™ (Thermo Fisher Scientific) duoc bb sung
vao cac éng polystyren dung tich 5 ml. ADN dugc bd sung va dugce tron. Tiép theo 3 pl
chét phan tmg Boost duoc bd sung va duge tron bang cach xoay sau d6 bd sung thé tich
tuong tu cta chat phan tmg chuyén nhiém va lai tron bang cach xody. Hon hop duge u
trong 3 phat ¢ nhiét do trong phong va sau do duoc bd sung timg giot truc tiép vao
gidng nudi cay té bao. Cac té bao dugce 0 & 37°C/5%CO; trong ndm ngady. Cac té bao
duoc sic rira vao moi trudng va thu gom dé Iuu trit & -80°C. Cac dich pha loéng theo
chudi ty 1& 1:10 cua virut duge giai phong duge chuén bi trong MEM va gieo ciy trén
cac don 16p té bao AI-ST hop dong trong céc dia 6 15. Sau khi hép thu trong 1 gio &

37°C/5%CO3, dich ching ngira dugc loai bd va cac té bao dugc phu bang moi trudng
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ban ran chira 0,5% Methocel (Methyl cellulose Ph.Eur., Fluka 64632-500G) va 5%FBS
(MEM-Methocel). Sau khi 0 & 37°C/5%COz trong hai dén ba ngay (ciy chuyén 1an 1),
cac vét tan riéng r€, néu c6 thé, nam & xa céc vét tan 1an cin dugc hut voi thé tich 10 ul
va duogc nudi cdy trong moi truong té bao AI-ST moi trong céc dia 6 16. Céc té bao bi
nhi®m duoc U trong hai dén ba ngay cho dén khi thdy ¢6 CPE lén (1in ciy chuyén 2).
Céc té bao duogc suc rira vao mdi trudong va thu gom dé luu trit & -80°C. Quy trinh tinh
ché vét tan nay duoc lap lai hai 1an. Cac té bao AI-ST bi nhiém virut dugc tinh ché vét
tan ba 14n dugc xt 1y dé 1an luot dung cho thir nghiém mién dich huynh quang gian tiép

(IFA) hodc tham tich Western.

ADN virut dugc chuén bi tir cac té bao bi nhiém duogc str dung 1am khuén cho
PCR d6 tin cay cao béng cach str dung Herculase™. Céac san phém PCR thu dugc dugc
phén tich bang cach giai trinh trr Sanger va do dbng nhét ciia ving cai xen véi trinh ty

Iy thuyét va trinh tur ciia san pham PCR tuong ting ciia BAC dugc xac nhén.
Thit nghiém mién dich huynh quang gian tiép

Cac té bao AI-ST trong céc dia 24 16 (Corning Incorporated — Life Sciences, One
Becton Circle, Durham, NC 27712, USA; REF 353047) dugc nhiém virut tinh ché vét
tan ba 1an ma da duoc pha lodng theo chudi trong MEM. Moi trudng sinh truong duoc
hit ra khoi cac té bao va cac té bao duoc phi bang 250 L virut pha lodng (muc do pha
loang 1a 102 dén 1077). Cac té bao dwgc i trong 1 givy § 37°C/5%CO, dé hap thu virut,
sau d6 dich ching ngura dugc loai bo va cac té bao dugc phi bang 1000pL. MEM-
Methocel/16 va dugc t & 37°C/5%CO; trong 2 ngay. Khi su tao thanh vét tan dugc quan
sat bang kinh hién vi, cac té bao dugc xir 1y dé IFA. Mbi truong duge hit ra va cac té
bao duge rira mot 1an bang 1ml PBS (Gibco Life Technologies, Paisley PA49RF, UK,
DPBS (1x) REF 14190-136) /1. PBS dugc loai bo va cac té bao duge ¢b dinh bang
cach bb sung vao mdi 16 1ml etanol lanh & -20°C (Carl Roth GmbH, Schoemperlenstr.
3-5, D-76185 Karlsruhe, Art. Nr. 5054.1) va G trong 30 phut ¢ nhiét d§ trong phong.
Etanol duoc hut ra va cac té bao duoc 1am kho bang khong khi. Sau khi tai hydrat hoa
cac té bao bang 1ml PBS/15 trong 10 phut & nhiét do trong phong, cac khang thé so cap
dugc pha loang trong PBS dugc bd sung (150 ul/16) va 1 trong 1 gid & nhiét do trong

phong. Céc khang thé so cap duoc loai bo va té bao duoc rira ba 1an trong 2 phut bang
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1ml PBS/15 truéc khi bd sung dich pha lodng khang thé thir cip (150 pl/19). Sau 1 gioy
U ¢ nhiét do trong phong dugc bao vé tranh anh sang, céc dich pha loang khang thé thir
cép dugc loai bo va té bao duoc ra ba lan trong 2 phut bang 1ml PBS/16 va cubi cing
duge phi 500 pl PBS/15 dé kidm tra bing kinh hién vi huynh quang. Céc khang thé

dugc str dung dugc liét ké trong bang 7.

Bang 7

Khang thé Dugc pha
loang
Huyét thanh ting mién dich ctia ngua khang EHV-1 (Boehringer 1:400
Ingelheim Veterinary Research Centre proprietary)
Khang thé don dong khang SBV-Ge(Wernike et al., 2015a) 1:50 SA
IgG ctia dé duoc lién hgp voi FITC khang chudt Jackson Immuno | 1:200
Research cat.no.115-095-003
IgG cua dé dugc lién hop véi Cy™S5 khang ngua Jackson Immuno | 1:200
Research cat.no.108-175-003

Tham tach Western

1. Gay nhiém: Ba 16 mdi don 16p hgp dong cua té bao AI-ST trong céc dia 6 15
duoc nhidm & ty 18 M.O.L xAp xi bing 1 bang hai dich phan 1ap vét tan khac nhau ciia
rEHV-1 RacH-SE-455-SBVGc (#121.131 P6 va #121.232 P6) va dich phan 1ap vét tan
rEHV-1 RacH-SE1212 P9 (duoc giai phong tir BAC pRacH-SE1.2 tréng ban dau) bang
cach truc tiép bd sung lan lugt 50ul va 10pl dung dich virut rd dong vao mdi truong
sinh truéng. Ba 18 nay dugc dé khong bi nhidm. Céc té bao bi nhiém va khong bi nhiém

duoc U trong hai ngay va sau do dugce xtr ly dé thim tach Western.

2. Chuén bi san phim phan giai: Dung dich dém RIPA dugc b6 sung hdn hop
chét wre ché proteaza (RIPA+PI) dugc chudn 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 chit (rc ché Mini Protease Complete™ (Roche cat#11
836 153 001) dugc hoa tan trong 7 ml dung dich dém 1xRIPA.
Déi chung khong bi nhiém duoc loai bo vao méi truong va huyén phu tir ba 16 sao chép
duoc gop lai trong cac 6ng ly tam dung tich 15ml va dugc dat trén da. Céc té bao bi

nhiém dugc stc rira trong moi truong va huyén phu tir ba 16 ban sao duoc gop lai vao
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trong dng ly tdm dung tich 15 ml va dat trén da. Céc té bao duoc lang dong bang cach
ly tim & toc dd 1000xg & 4°C trong 5 phit. Dich ndi duoc can than hut ra va vién két té
bao dugc tai tao huyén phi trong RIPA +PI (cac té bao khong bi nhiém trong 300 pl,
c4c té bao bi nhiém trong 150 pl). Cac huyén phi dugc 1 trén da trong 30 phit va xody
manh mdi 10 phut. Cac huyén phil duoc chuyén vao cac dng ly tim dung tich 1,5 ml va
vét liéu khong duoc hoa tan dugc ling dong bang cach ly tAm & te do 15000 vong/phut,
4°C, trong 10 phut trong may vi ly tim. Dich ndi té bao dugc chuyén vao cac bng ly

tam dung tich 1,5 ml méi va duoc Iuu trit & -80°C cho dén khi st dung.

3. SDS-PAGE va chuyén trén cac mang nylon: Nguyén lidu: Céac gel Precast
khong c6 vét TGX BioRad Criterion, 4-20%, 26 16 Cat# 567-8095; ddu chuin mau kép
Bio Rad Precision Plus, Cat#161-0374; diu 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 miu Bio Rad 4x Laemmli (Cat no. 161-0747) (Bio Rad
Laboratories GmbH, Heidemannstrasse 164, D-80939 Miinchen); dung dich chay TGS
(Sambrook et al.), dung dich phong bé 1: 5% FBS trong PBST (Sambrook et al.); PBST.
Cac mau dugc chuin bi khong bd sung chat khir. Cac mau dugc rd dong trén d4 va tron
v6i 1 thé tich cua 4x dung dich dém Lammli, dun so6i trong 6 phiit & 96°C, va giit & nhiét
do trong phong cho dén khi tai 1én gel. Gel dugc chay trong 30 phit & 230 mA va sau
d6 dugc 1ap rap dé dién di sir dung hé thong BioRad Trans Blot Turbo. Viéc dién di
duoc cai dat & ché do 2,5 A 25 V 10 phit. Mang dugc rira trong nudce cit vb trung va

duoc 1 bang 25 mL dung dich phong bé 5% FBS trong PBST trong 30 phiit & 4°C.
U va phat hién khang thé
Nguyén liéu: 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 dac hiéu véi SBV-Ge-protein (Wernike et al., 2015a)
1:20
B: Khang thé don dong ctia chudt nhit Ai2G7 khang EHV-1 gplIl (Boehringer
Ingelheim proprietary)
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Khang thé thtr cip: Cua dé dugc lién hop peroxidaza khang chudt nhat, (Jackson
Immune Research #115-035-146) 1:5000

Tét ca cac mau Ut dugc thue hién véi thé tich du trong diéu kién lac 6n dinh. Céc
khang thé dugc pha lodng trong 5%FBS/TBST. Cac khang thé so cip duoc i qua dém
& 4°C. Dung dich khang thé duoc loai bo va cac vét duoc rira ba 1an bang TBST trong
5-10 phiit. Khang thé thir cip dugc pha lodng dugc U véi cac vét nay trong 1 giy & nhiét
do6 trong phong, 14y ra va cac vét dugc rira ba 1an bang TBST trong 5-10 phut. Cac vét
duoc dat vao thiét bi bao vé tim nhua trong. Cac dung dich peroxit va Lumino/ chét tang
cuong dugc trén 1ml +1ml (tdng cong 2ml cho mbi vét), hut bang pipet cho vao cac vét
va i trong 3 dén 5 phut. Sau d6 cac mang duoc dit vao hé thdng chup anh
ChemiDocXRS (Bio Rad Laboratories GmbH, Heidemannstrasse 164, D-80939

Miinchen) va cac tin hiéu dugc ghi lai bang cach sir dung phan mém Image Lab.
Chuén d¢ virut

Céc té bao AI-ST duoc gieo ciy vao cac dia 96 16 (Corning Incorporated — Life
Sciences, One Becton Circle, Durham, NC 27712, USA; REF 353072) ¢ 2x10* té bao/1d
trong MEM dugc bd sung 10% FBS mét ngay trude khi nhidm. Cac dung dich gbe virut
duoc nhanh chéng rd dong va dit trén da. Mudi dich pha lodng theo chudi ty 1& 1:10
dugc chuén bi trong MEM véi thé tich 1,2 ml trén mot dich pha loang. 100 pl dich pha
lodng virut trén mbi 16 dugce bd sung vao cac té bao, 8 16 trong mot hang doc ddi véi
mot dich pha lodng. Cac hang doc 11 va 12 ctia mdi dia dung lam déi chimg moi truong
bang cach bd sung 100 ul MEM/13. Viée chuin d6 duoc thuc hién ba l4n giéng nhau va
cac té bao duoc u trong 5 ngay ¢ 37°C/5%CO,. Cac mdi trudng gibng té bao duge kiém
tra bang kinh hién vi va ghi lai cac 16 thdy ¢6 CPE dién hinh ctia EHV-1 RacH. Cac d6
chuén dugc tinh du6i dang TCID50/ml theo phwong phap ctia Reed va Muench (1938).

Mo ta dic diém ctia EHV-1 téi td hop dugc sir dung dé chiing ngira

Su biéu hién cua G234 SBV duoc bién dbi trong cac té bao bi nhiém duoc thé
hién bang phuong phap thim tach Western va thir nghiém mién dich huynh quang kép
(DIFA) dbi v6i san phdm phan lap vét tan cua rEHV-1 RacH-SE-70-455-SBVGc
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121.232. DIFA v6i khang huyét thanh da dong ctia ngua khang EHV va khang thé don
dong khang SBV xac nhan sy biéu hién cta gen chuyén & mirc do biéu kién 100% ciia
cac té bao bi nhiém rEHV-1. Khi DIFA ddi v6i cc té bao bi nhiém rEHV-1 RacH-SE-
70-455-SBVGe 121.232 duge thuc hién, cac té bao dwong tinh véi khang nguyén
EHV-1 ma dugc nhudm biang khang huyét thanh ctia ngua khang EHV (mau tim) ciing
gin két khang thé don dong voi SBV Ge. Thim tach Western duoc chay trong diéu kién
khong khir d x4c nhan su biéu hién cia SBVGc234 bién ddi trong cac té bao bi nhiém
EHV-1 RacH-SE-70-455-SBVGec tai t6 hop. Thuc hién thdm tich Western ddi véi san
phim phan giai cia cac té bao bi nhiém hozc khong bi nhidm duoc tham do bang khang
thé don dong khang SBV Gc hoic khang thé don dong khang EHV-1 gpIl. Mic du
EHV-1 gpll duoc biéu hién & tit ca cac té bao bi nhiém, SBV Ge chi duoc biéu hién &
céc t€ bao bi nhiém rEHV-1RacH-SE-70-455-SBVGc, ma khong & céc té bao bi nhiém
vecto trong rEHV-1 RacH-SE1212. Protein virut ciing khong dugc phét hién trong cac
san pham phén giai ciia cac t€ bao bi nhidm gia. Su 0 song song cac vét thim tach véi
khang thé don dong khang gpll cia EHV-1 d3 x4c nhén sy khdi phuc cta orf71 (US5)
biang quy trinh tu cit trong qua trinh giai phéng virut tai td hop sau khi chuyén nhiém.
Dung dich géc virut P7 thu duoc tir thé phén 14p duogc tinh ché vét tan ba 1an rEHV-1
RacH-SE-70-455-SBVGc_121.232 d3 sao chép dén d6 chuin rit cao 1a 1,85x10°
TCID50/ml trong céac té bao AI-ST, diéu nay chi ra rang sy biéu hién ciia gen chuyén
khong 1am suy giam su sao chép EHV trong dong té bao nay. Gia tri trung binh ciia sau
1an chuin d6 rEHV-1RacH-SE-70-455-SBVGe 121.232 dé l4y két qua TCID50/ml thu
duoc 1,85x10° TCIDS50/ml véi do 1éch chuén 1a 1,28 x10° TCID50/ml.

Dong vat va thiét ké tht nghiém

Mot s6 lugng 4 con gia suc thude gibng vét nudi trong nha & Purc duge chiing
ngira hai 1an cach nhau ba tudn bang 10 TCIDso tEHV-SBV-Gec; 4 con vt khac duge
ding 1am mau déi chimg khong dugc chung ngira. Ba tudn sau khi gy mién dich lan
thtr hai, tat ca cac con vat dugc céy truyén dudi da béng 2 x 0,5 ml ching thuc dia SBV
ma da duoc cdy chuyén mét 1an duy nhét & gia suc (Wernike et al., 2012). Trong subt
qua trinh nghién ctru, than nhiét tai truc trang dugc do hang ngay va céc con vat dugc

kiém tra c4c d4u hiéu 1am sang béi bac s§ thu y. Huyét thanh duoc 14y hang tuan va
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dugc phan tich bang phuong phap ELISA trén co s N c6 sin trén thi truong (ID
Screen® Schmallenberg virus Competition, ID vet, France) va bang thir nghiém vi trung
hoa khang lai thé phan 1ap SBV BH80/11 nhu da néu (Wernike et al., 2013a). Viéc d4nh
gia dugc thuc hién bang cach danh gia tic dung gy bénh té bao sau 3 ngay; tit ca cac
mAau duoc thir nghiém bén 14n gibng nhau va d6 chudn khang thé duoc tinh 1a NDso theo
Behrens va Kaerber. Huyét thanh duoc 14y 1an luot ¢ cac ngay gdy mién dich, gdy nhiém
thir thach, va & cudi qua trinh nghién ciru, dugc phan tich bd sung bang cac thir nghiém
vi trung hoa khéang lai ching EHV RacH (cac con vat nhom rEHV-SBV-Gc va cac con

vét d6i chimg khong chung ngira).

Trong qué trinh 10 ngay dau tién sau khi gdy nhiém thir thach, cac miu mau
duogc thu thap bd sung hang ngay. Tur cac mau nay, ARN virut dugc chiét béng cach su
dung King Fisher 96 Flex (Thermo Scientific, Braunschweig, Germany) két hop véi kit
MagAttract Virus Mini M48 (Qiagen, Hilden, Germany) theo cac huéng dan ctia nha
san xuit va duoc thir nghiém bang RT-PCR thoi gian thuc trén co sé doan S (Bilk et
al., 2012).

Phuong thirc thir nghiém da dugc xem xét k§ béi iy ban nguyén tic xtr thé qudc
gia va dugc phé chuin boi co quan ¢6 tham quyén (Co quan néng nghiép, an toan thuc
phim va thily san ciia Mecklenburg-Vorpommern, Rostock, Germany, ref. LALLF M-
VTSD/7221.3-1.1-004/12).

Quan sat trén 1am sang va phat hién ARN virut

Khong c6 con vat nao trong so cac con vat thé hién cac dau hiéu 1am sang dac
hiéu véi SBV ¢6 1lién quan trong suot qua trinh nghién ctru va than nhiét van duy tri

trong khoang binh thuong dbi voi tit ca cac con vat, khi duoc do trong tryc trang.

Bit dau tir ngdy mot hodc ngay hai sau lay nhiém thir thach, ARN virut c¢6 thé
phat hién duoc trong cdc mau huyét thanh ctia mdi con vat ddi chimg khong duge ching
ngira trong bén ngay lién tiép. Tit ca cac con vét dugce chung ngira tir nhém rEHV-
SBV-Gc déu thé hién ndng do ARN virut giam bang RT- PCR dinh luong (fig. 31A)

trong sudt toan bo thoi gian 14y mau. Hai con vat cia nhém rEHV-SBV-Ge duoc kiém
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tra hoan toan am tinh béi RT- PCR dinh luong (fig. 31A) trong sudt toan bd thoi gian
ldy mau. O hai con vét dugc gy mién dich bang rEHV-SBV-Gc, hé gen SBV duoc

phat hién & mire giam trong 1an luot ba hodc nim ngay.
Dap tng khang thé

O céc con vat dbi ching khéng duge chung ngira, khong phat hién thdy khang
thé dac hidu voi SBV trong thir nghiém trung hoa huyét thanh trude khi thir thach gy
nhiém. Tir mét hodc hai tuin sau khi gdy nhiém tré di, do chuén cao cia cac khéng thé

trung hoa duogc phat hién trén tit ca cac con vat khong duoc ching ngira (fig. 31B).

Nguoc lai voi nhom dbi chimg khong duge chiing ngira, cac khang thé trung hoa
dac hiéu véi SBV ¢6 thé phat hién duoc vao ngay thir thach gdy nhiém & hai trong sd
bdn con gia stic duge gy mién dich béng rEHV-SBV-Ge. O hai con vt con lai trong
nhom nay, khong phat hién duoc khang thé trung hoa dac hiéu véi SBV trude khi thir
thach gdy nhiém, nhung tir hai tudn sau khi gy nhiém, cac khang thé trung hoa lai c6
mit (fig. 31B). Po chuan cia cac khang thé trung hoa dic hiéu voi SBV & tat ca bbn
con vat duoc ching ngira 12 thap hon & d6i chimg thir thach, diéu nay chi ra ring su sao
chép virut cua virut thir thach 1a kém hi€u qua hon, va do do hd tro s6 liéu RT-PCR

dinh lugng.
Thr nghiém trung hoa EHV

Cac dich pha lodng hai 1an ctia huyét thanh duoc chudn bi trong MEM, bt du
& ty 1& 1:5. Nam muoi ul MEM chira 100 TCID50 ctia SBV va 50 ul huyét thanh da
pha lodng duoc 0 trong cac dia nudi cdy té bao 96 15 trong 2 gio. Sau d6, 100 pl huyén
phtt méi duoc chuin b cia té bao BHK (trong MEM chira 10% huyét thanh thai bo)
duoc bd sung va cac dia nudi cdy duoc u trong 3—4 ngay & 37°C/5%CO,. Tac dong gy
bénh té bao dugc danh gia bang hién vi quang hoc. Tét ca cac huyét thanh dugc thir
nghiém véi hai ban sao gidng nhau, va d6 chuan khang thé dugc tinh dudi dang ND50
theo Kaerber (1931) nhu duoc cai bién boi Behrens (truyén thong c4 nhan). Cac két qua
nhu dugc thé hién trén Fig. 32 chi ra rang viéc ching ngira gia stc bang rEHV-1 RacH-
SE-70-455-SBVGc dan dén su sao chép virut vecto du hiéu qua dé gy cam tng dap
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g mién dich dic hiéu. O mét trong s6 bdn con vat EHV-1, d6 chuin khang thé trung
hoa rét thap (1:4) c6 thé phat hién duoc ba tuan sau khi ching ngira 14n dau. Sau hai 1an
chung ngira, ba tuan sau khi ching ngira 1an hai, tit ca bdn con gia stiic déu san sinh
khang thé trung hoa & do chuan 1:128. Tir két qua nay, c¢6 thé két luan rang, EHV-1

RacH cling c6 thé c6 chirc nang nhu 1a vacxin vecto trén gia stc.

Vidu 11: Hiéu qua cda vacxin AV lon tr gid chita rEHV-1 RacH-SE B va rEHV-1
RacH-SE D khéng thtr thach IAV lon H3N2 ¢ lgn con

Dé kiém tra dic diém cua nd khi 1am vacxin duogc tao vecto ¢ lon con non, vacxin
IAV lgn tr gia chira rEHV-1 RacH-SE B (rEHV-1 RacH-SE-1/3-p430-H1av-70-p455-
H3 xem Fig. 13) va rEHV-1 RacH-SE D (rEHV-1 RacH-SE-1/3-p430-H1hu-70-p455-
Hlpdm xem Fig. 27) dugc thir nghiém trong nghién ctru thir thach ching ngira thir hai.

Trong nghién ctru thir hai nay, lgn con tir lon néi khong dugc ching ngira va
dugc thir nghiém vé mat huyét thanh 4m tinh v6i khang thé dic hiéu IAV lon bing cach
sir dung ELISA dic hiéu H3 (Fig. 36) va bang thir nghiém trung hoa virut (dit liéu khong
dugc thé hién) & thoi diém ching ngira 14n tht nhit duoc ching ngira hai 1in bing
vacxin tir gia chta rEHV-1 RacH-SE B varEHV-1 RacH-SE D. Pong vat dugc ching
ngira 1an thir nhat trong tun tudi dau tién cia nod (ngay nghién ctru 0, SDO) va lan hai
trong tuan tudi thir tu ctia né (ngay nghién ciru 21, SD21), twong Ung, trong co va sau
do trong co (2X IM), hoic 1an thi nhét trong miii va sau d6 trong co (IN+IM), hodc hai
1an trong mili (2X IN), & lidu 1a 1x107 TCID50 trong liéu 2 ml cho mdi ching vacxin,
dong vat, va ching ngtra, tuong ing. Nhom khong dugc chﬁng ngira dung lam ddi
chting 4m va nhom khong duoc ching ngira khac dung lam dbi ching thir thach & tuan
thtr bay (cac ngdy nghién ctru 69 hodc 70, SD42/43), tit ca cic con VAt ngoai cac con
vat dbi ching am duoc thir thach bang cach dung trong khi quan liéu 2x10"7 TCID50
ctia chiing thtr thach IAV lon H3N2 (thé phan l4p virut thuc dia chdu Au R452-14 ma
H3 cua n6 khac loai v6i khadng nguyén vacxin H3 dugc st dung trong rEHV-1 RacH-
SE B). Céc dong vat khong dugc ching ngira va khong thir thach duge st dung lam

d6i chung am (neg. ctrl.), trong khi cac dong vat khong dugc chung ngira ngoai cac
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dong vt thir thich dugc st dung lam ddi ching 1ay nhiém (chall. ctrl.). Tai thoi diém

va sau khi chiing ngtra va trude thir thach, mau mau dugce lay 6 cac thoi diém khéac nhau.

Mot ngdy sau khi thir thach, mot nira sé dong vat mdi nhém bi giét va ba mau
phoi tir mdi phdi trai va mdi phdi phai twong tmg duoc ldy tir mdi dong vat. Sau do,
nong do IAV lon chudn 1y nhim cho mdi gam chit ddng nhét phdi dugc x4c dinh cho
mdi dong vat 1a gi tri trung binh cla cac phdi trai va phai cho mdi déng vit ma mdi
mau thu duoc tir cac chat ddng nhét ciia ba miu duoc cong gop tir mdi phdi trai hodc
phai va dugc chuin hoa thanh téng khéi luong cia ba mau cia phoi trai hodc phai twong
ung. Quy trinh twong tu dugc thuc hién vdi nira sb dong vat con lai trong mdi nhom ba
ngdy sau khi thir thach. Déi véi tat ca cac nhom duge ching ngira, gia tri trung binh cia
ndng do chudn cta IAV lon lay nhifm thu duge tir cac dong vat riéng r€ trong nhém
dugc giam dang ké vé mat thong ké ddi voi cac mau duge 14y vao ngay mot sau khi thir
thach (CH+1) khi duoc so sanh v6i nhém ddi chimg 4m 14y nhiém, trong khi tit c4 cac
dong vat tir nhém dbi chimg 4m da thé hién khong c6 ndng do virut IAV lon chuén lay
nhiém trong chét déng nhét phéi (Fig. 33). Ngoai ra, d6i v6i tit ca cac nhém duge ching
ngira, gi tri trung binh ctia ndng d6 chuan cta IAV lon 1y nhiém thu duge tir cac dong
vat riéng ré& trong nhém duoc giam dang ké vé mat thong ké ddi voi cac mau duoc 1ay
vao ngdy ba sau khi thir thach (CH+3) khi duoc so sanh v6i nhém dbi chimg 4m 1ay
nhiém, trong khi tit ca cac dong vat tir nhém ddi chimg 4m da thé hién khong co nong
do virut IAV lgn chuan iy nhiém trong chit dong nhét phdi (Fig. 34). Vi thé, viéc
chung ngira bang vacxin IAV lon tir gia chira rEHV-1 RacH-SE B va rEHV-1 RacH-
SE D di giam dang ké vé mat thong ké tai lwong IAV lon trong phdi & thoi diém twong
g 12 mdt va ba ngay sau khi thir thach bang chiing IAV lon H3N2 khéc loai & lon con.

Vi vay, vacxin dugc mo ta ¢ day co6 hi¢u qua khang IAV lon & lon.

Hon nita, huyét thanh duoc ldy tir dong vat thir nghiém & ngay nghién ciru 0
(SDO, truée khi chiing ngira 1an thir nhét), & ngay nghién ctru 21 (SD21, trude khi chiing
ngira 1an hai), va & cac ngay nghién ciru 42 hodc 43 (SD42/43, tru6e khi dung vat liéu
thir thach) duoc phan tich bang thir nghiém hap thu mién dich duoc lién két enzym
(ELISA) dic hiéu dbi véi globulin mién dich G (IgG) ctia lon duoc dan hudng khang
dugc khang nguyén H3 cua IAV lon biéu hién tai td hop ma twong doéng voi H3 duoc
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biéu hién bdi ching vacxin rEHV-1 RacH-SE B. Trong khi c4c gia tri OD trung binh
ctia huyét thanh tir nhém dbi chimg 4m chi dua ra cac gia tri rit thip ddi véi cac thoi
diém dugc do, huyét thanh tir cac nhém duge ching ngira da ching t6 viéc taing manh
cac gia tri OD sau hai 1an dung trong co (2X IM; SD21 va SD42/43), sau khi diing trong
mili 1an thir nhit va sau d6 dung trong co (IN+IM; SD42/43), va sau d6 dung trong miii
hai 1an (2X IN; SD42/43); Fig. 36. Vi thé, viéc ching ngira bang vacxin IAV lgn tt gia
chirta rEHV-1 RacH-SE B va rEHV-1 RacH-SE D giy ra dép ung mién dich vé mat
huyét thanh & lon con khang hemagglutinin H3 IAV lgn dugc biéu hién boi chung
vacxin rEHV-1 RacH-SE B, tuong tng.

Ngoai ra, t& bao don nhin mau ngoai vi (Peripheral blood mononuclear cells -
PBMCs) duge tinh ché tir mau duogc ldy tir dong vat thir nghiém vao ngay nghién ctru
28 (SD28). Sau d6 PBMC dugc kich thich lai bang chung thir thach IAV lon H3N2
R452-14 & ty 1& gdy nhiém 1 1 (H3N2 MOI 1) hoic bang khang nguyén H3 IAV lon
duoc biéu hién tai tb hop ma tvong dong v6i H3 duge biéu hién béi ching vacxin rEHV-
1 RacH-SE B ¢ néng d6 1a 1pg/ml (rH3 1pg/ml). Bang cach sit dung PBMC duoc kich
thich lai, thit nghiém dém hép thu mién dich duoc lién két enzym dac hi¢u interferon
gamma (IFNy ELISpot) dugc thuc hién, va cac gia tri thu duoc duoc chuin hoa dén
10"6 té bao va duoc tinh 1a gia tri trung binh cho mdi nhém, twong tmg (Fig. 38). Trong
khi PBMC dugc kich thich lai tir nhém dbi chimg 1ay nhiém (duoc sir dung lam déi
chting 4m cho thir nghiém nay, dong vat khong duoc ching ngira) da thé hién cac ddm
trung binh cho nhém nhé hon 45 sau khi kich thich lai, PBMC kich thich lai tr dong
vét duge ching ngira thé hién cac ddém trung binh cho mdi nhém trén 85 sau hai lan
ding trong co, 16n hon 100 dém sau khi dung trong miii 1an tht nhat va sau d6 dung
trong co (IN+IM), va 16n hon 150 ddm sau 2 14an dung trong miii (2X IN), va sau khi
kich thich lai, twong tmg (Fig. 38). Vi thé, viéc chung ngira bang vacxin IAV lon tir gia
chira rEHV-1 RacH-SE B va rEHV-1 RacH-SE D gay ra dap tung mién dich té bao ¢
lon con khang hemagglutinin H3 IAV lon dugc biéu hién bdi chiung vacxin rEHV-1
RacH-SE B va khang IAV lon H3N2 R452-14 duogc st dung dé lay nhiém virut thir

thach khéc loai, twrong ing.
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Vi thé, viéc chiing ngira cho lon con bang vacxin IAV lon tir gia chira rEHV-1
RacH-SE_B va rEHV-1 RacH-SE_D cam tmg d4p tmg mién dich vé& mat huyét thanh
va té bao phat hién duoc & lon con va da chimg t6 hiéu lyc vacxin bang cach giam dang
ké vé mat thong ké tai lugng IAV lon trong chit ddng nhit phi mot va ba ngay sau khi
thir thach TAV lgn khac loai,

Vi du 12: Hi€u qua cta vacxin iav lgn tr gid chirta rtEHV-1 RacH-SE B va rEHV-1
RacH-SE D khéang thir thach IAV lgn H3N2 & lon con c¢6 khang thé thu duogc tir me

bPé nghién ctru dic tinh cia no khi str dung lam vacxin dugc tao vecto ¢ lgn con
non, vacxin IAV lon tr gia chta rtEHV-1 RacH-SE B va rEHV-1 RacH-SE D dugc

thir nghiém trong nghién ctru thit thach ching ngtra thir ba.

Trong nghién ctru thir ba nay, lon con sinh ra dugc an sita non va sita cia lgn nai
ma duoc ching ngira hai 14n trong khi mang thai bang vacxin bat hoat c6 ban trén thi
truomg khang IAV lon duoc st dung. Lon con duoc thir nghiém vé mat huyét thanh
duong tinh v6i khang thé dic hiéu IAV lon bang cach st dung ELISA dic hiéu H3 (Fig.
37) va bé’mg cach st dung ELISA khémg'thé ddc hiéu IAV lgn c6 ban trén thi truong
(IDEXX Influenza A (Virus Antibody Test) ®; IDEXX, Westbrook, Maine 04092, USA)
theo huéng dan thir nghiém cta nha san xuét (data khong duoc thé hién) tai thoi diém
ching ngira 14n tht nhat duoc ching ngira hai 1an bang vacxin tir gia chira rEHV-1
RacH-SE B va rEHV-1 RacH-SE D. Pong vét duoc ching ngira 1an thir nhét trong
tuan tudi du tién ctia n6 (ngay nghién ctru 0, SDO) va 14n hai trong tudn tudi thi tu cia
n6 (ngay nghién ctru 21, SD21), tuong Gmg, trong co va sau d6 trong co (2X IM), hoac
1an thir nhat trong mii va sau d6 trong co (IN+IM), hodc hai 1an trong miii (2X IN), &
lidu 12 1x10~7 TCID50 trong liéu 2 ml cho mdi chung vacxin, dong vat, va chiing ngira,
tuong mg. Nhom khong duoc ching ngira duoc st dung 1am dbi chimg 4m va nhém
khong dugc chung ngira khac duge str dung 1am dbi chung 1ay nhiém. Trong tuan tudi
thi muoi mot (cac ngay nghién ciru 69 hodc 70, SD69/70), tit ca cac dong vét ngoai
ddi ching am dugc thir thach bang cach ding trong khi quan liéu 2x1077 TCID50 clia
chung thir thach IAV lon H3N2 (thé phan lap virut thuc dia chau Au R452-14 ma H3

cua néd khac loai véi khang nguyén vacxin H3 duge st dung trong rEHV-1 RacH-
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SE B). Cac dong vat khong dugc chung ngira va khong thir thach duoc sir dung lam
d6i chimg 4m (neg. ctrl.), trong khi cac dong vat khéng duoc ching ngira ngoai cac
dong vat thir thach dugc st dung lam dbi ching 1ay nhiém (chall. ctrl.). Tai thoi diém

va sau khi chiing ngtra va trude thir thach, mau mau duoc 1y & cac thoi diém khac nhau.

Nam ngay sau khi thir thach dong vét bi giét va ba mau phdi tir mdi phdi trai va
phdi phai duge 1dy tir mdi dong vat, tuong Gmg. Sau d6, ndng do IAV lon chuan lay
nhiém cho mdi gam chit déng nhat phdi duoc xac dinh cho mdi dong vat 14 gié tri trung
binh ctia cac phdi trai va phai cho mdi dong vat ma mdi miu thu dugc tir cac chat dong
nhét ctia ba mau dwoc cong gbp tir mdi phdi trai hodc phai va dugc chuan héa thanh
tong khéi lwong clia ba mau ctia phdi trai hodc phai twong tng. Pdi véi tit ca cac nhom
duogc ching ngira, gié tri trung binh ctia ndng dd chuén ctia IAV lgn lay nhiém thu dugc
tir cac dong vt riéng r& trong nhom duoc giam dang ké vé mat théng ké ddi vai cac
mau duoc 14y vao ngay nam sau khi thir thach (CH+5) khi duoc so sanh véi nhom dbi
ching 4m 14y nhiém, trong khi tit ca cac dong vét tir nhom ddi chimg 4m da thé hién
khong c¢6 ndng do virut IAV lon chuin 14y nhiém trong chit dong nhét phéi (Fig. 35).
Vi thé, viéc ching ngira bang vacxin IAV lon t&r gia chira tEHV-1 RacH-SE B va
rEHV-1 RacH-SE D di giam dang ké tai lwong IAV lon trong phdi luc nim ngay sau
khi thir thach bang ching AV lon H3N2 khéc loai ¢ lon con, tvong tmg. Vi vy, vacxin

dugc md ta & day c6 hi¢u qua khang TAV lon & lon.

Hon nita, huyét thanh dugc 14y tir dong vat thir nghiém & ngay nghién ciru 0
(SDO, truéc khi chiing ngira 1an thir nhét), & ngay nghién ctru 21 (SD21, trude khi ching
ngira 1an hai), va & cac ngay nghién ciru 35 (SD35, hai tudn sau khi chiing ngira 1an hai)
dugc phan tich bang thir nghiém hip thu mién dich dugc lién két enzym (ELISA) dic
hiéu d6i v6i globulin mién dich G (IgG) cta lon duoc din huéng khang duge khang
nguyén H3 cta IAV lon biéu hién tai to hop ma twong dong véi H3 duoc biéu hién boi
ching vacxin rEHV-1 RacH-SE_B. Trong khi cac gia tri OD ciia huyét thanh tir nhém
d6i ching am chi cho cac gia tri rat thap d6i vai SD21 va SD35, huyét thanh tir cac
nhém duoc ching ngira di chimg t6 viée ting manh céc gia tri OD sau hai 1an ding
trong co (2X IM; SD35), sau khi ding trong miii l4n tht nhét va sau d6 dung trong co
(IN+IM; SD35), va sau hai lan ding trong miii (2X IN; SD35); Fig. 37. Vi thé, viéc
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chung ngira bang vacxin IAV lon tir gia chira rEHV-1 RacH-SE B va rEHV-1 RacH-
SE D géy ra dap ung mién dich vé mat huyét thanh & lon con khang hemagglutinin H3
IAV lon dugc biéu hién boi chung vacxin rEHV-1 RacH-SE_B, twong tng.

Ngoai ra, té bao don nhan mau ngoai vi (Peripheral blood mononuclear cells -
PBMCs) duoc tinh ché tir mau duoc 1y tir dong vat thir nghiém vao ngay nghién ctru
28 (SD28). Sau d6 PBMC duoc kich thich lai bang ching thir thach IAV lgn H3N2
R452-14 & ty 1& gay nhiém 1a 1 (H3N2 MOI 1) hoic bing khang nguyén H3 IAV lon
dugc biéu hién tai to hop ma tuong déng v6i H3 dugce biéu hién boi ching vacxin rEHV-
1 RacH-SE B 6 ndng d6 1 1pg/ml (rH3 1pg/ml). Bang cach sit dung PBMC dugc kich
thich lai, thir nghiém dém hip thu mién dich dugc lién két enzym dic hiéu interferon
gamma (IFNy ELISpot) dugc thuc hién, va cac gid tri thu duoc duogc chuin hoa dén
10"6 té bao va duoc tinh 13 gi tri trung binh cho mdi nhém, twong tng (Fig. 39). Trong
khi PBMC dugc kich thich lai tir nhém d6i chimg lay nhiém (duogc sir dung lam déi
ching am cho thit nghiém nay, dong vat khong dugc ching ngtra) da thé hién cac dém
trung binh cho nhém nho hon 15 sau khi kich thich lai, PBMC kich thich lai tir dong
vét duoc ching ngira thé hién cac dém trung binh cho mdi nhém trén 30 sau hai lan
ding trong co, 16n hon 55 dém sau khi dung trong miii 1an thtr 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, tvong tng (Fig. 39). Vi thé, viéc chung ngira bang vacxin IAV lon ti gid chira
rEHV-1 RacH-SE B va rEHV-1 RacH-SE D gay ra dp (mg mién dich té bao & lon
con khang hemagglutinin H3 IAV lon dugc biéu hién boi chiing vacxin rEHV-1 RacH-
SE B va khang IAV lgn H3N2 R452-14 dugce st dung dé 1ay nhiém virut thir thach

khac loai, twong ng.

Vi thé, viéc chung ngira cho lon con bang vacxin IAV lgn tir gid chira rEHV-1
RacH-SE B va rEHV-1 RacH-SE D cam tng dap ung mién dich vé mat huyét thanh
va té bao phat hién duoc ¢ lon con va da ching té hiéu luc vacxin biang cach giam déng
ké vé& mat théng ké tai luong IAV lgn trong chit dong nhit phdi nam ngay sau khi thir
thach TAV lgn khéc loai.

-111-



37038

Tét ca cac ché pham va phuong phap duge boc 16 va yéu cau bao ho & day co
thé duoc tién hanh va thuc hién khong can thuc nghiém qué muc khi xem xét boc 16
nay. Trong khi ché phdm va phuong phap theo sang ché da dugc mo ta lién quan dén
cac phuwong 4n vu tién, ngudi c6 k§ ning trong linh vuc s& hiéu 1 rang, mot s6 thay dbi
c6 thé duoc ap dung dbi véi ché pham va phuong phap va vé cac budce hodc trinh tir cac
bude ciia phuong phap duge mo ta & dy ma khong di chéch khoi quan niém, tinh than
va pham vi bdo ho cla sang ché. Cu thé hon nita, o rang la, mot sb tac nhan ma ching
c6 quan hé ca vé& mat héa hoc va vé mat sinh ly co thé duoc thay thé cho cac tac nhan
duoc mé ta & day trong khi van dat duoc cac két qua twong tu hodc giéng hét. Tat ca
céc thay thé va cai bién nhu vay 1a hién nhién d6i véi nguoi co k¥ nang trong linh vuc
hinh nhu nim trong quan niém, tinh thin va pham vi ctia sang ché nhu duoc xac dinh

trong phan yéu cau bao ho sau day.
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TAI LIEU THAM KHAO

CAc tai lidu tham khao sau ddy, trong chirng muc ma cac tai liéu nay cung cp
chi tiét vé phuong thirc minh hoa hoic céc chi tiét khac bd sung cho cac chi tiét duoc

néu trong sang ché nay, dugc két hop cu thé & day bang cach tham khao.
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YEU CAU BAO HO
1. Trinh tu khéi ddu chira trinh tu c6 do déng nhét va/hodc tuong déng vé mit trinh tu
it nhét 1a 95% vé6i SEQ ID NO: 1 (4pgG600), SEQ ID NO. 2 (4pMCP600), SEQ ID
NO. 3 (p430), SEQ ID NO: 4 (p455), hodc trinh tu nucleotit bd tro cta no, trong do
trinh tu khoi dau nay duoc lién két theo kiéu hoat dong dugc véi trinh ty nucleotit khac
loai quan tam, gen quan tdm, va/hodc trinh tu ma hoa khang nguyén quan tam.
2. Trinh tu khéi dau theo diém 1, trong dé6 trinh ty khoi dau dugc chon tir nhém gém
SEQ ID NO: 3, SEQ ID NO: 4, va trinh tu nucleotit b tro cta né.
3. Cat-xet biéu hién chira trinh tu khoi ddu duogc chon tir nhém gém cac trinh tu ¢6 do
dong nhét va/hodc twong ddng vé mit trinh ty it nhit 12 95% véi SEQ ID NO. 1
(4pgG600), SEQ ID NO. 2 (4pMCP600), SEQ ID NO. 3 (p430), SEQ ID NO: 4 (p455),
va trinh tu nucleotit bd trg cla no,
trong do trinh tu khéi dau dugce lién két theo kiéu hoat dong duoc véi trinh tu nucleotit
quan tam,
trong do trinh tu khoi dau dan dén su biéu hién cia trinh tu nucleotit quan tam,
nh¢ d6 trinh tw khéi diu da néu 1a trinh tu khéi dau khac loai, va/hoic trinh tw khoi dau
ngoai sinh.
4. Cat-xet biéu hién theo diém 3, trong d6 trinh tw khoi ddu dwoc chon tir nhém gom
SEQ ID NO: 3, SEQ ID NO: 4, va trinh tu nucleotit bd tro ctia nod.

5. Vecto chtra cat-xet biéu hién theo diém 3.

6. Vecto theo diém 5, nho d6 vecto da néu 1a vecto tai td hop, va’hoac vecto khac loai,

va/hodc vecto ngoai sinh.

7. Vecto theo diém 5, nher d6 vecto d& néu 1a vecto virut, duge chon tir nhém gém:
Herpesviridae, Varicelloviruses, Adenoviridae (AdV), viridae c6 lién quan dén Adena,

Baculoviridae, Lentiviridae.

8. Vecto theo diém 5, nho d6 vecto virut nay 1a thanh phan thudc ho Herpesviridae,
va/hodc thudc chi Alphaherpesvirinae, va/hoac thudc phan chi Varicellovirus, va/hoac

la Equid Alphaherpesvirus 1 (EHV-1).
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9. Vecto theo diém 5, nho d6 vecto da néu chira mot hoic nhiéu trinh tu diéu hoa khéc,
tin hiéu polyadenyl hoa, yéu té diéu hoa IRES, va/hoic yéu t6 diéu hoa peptit 2a.

10. Dong té bao chu sinh vat nhan chuin chia vecto bao gbm trinh ty khoi dau dugc
chon tr nhom gém cac trinh tu ¢6 do déng nhét va/hoic tuong déng vé mat trinh tu it
nhét 12 95% véi SEQ ID NO. 1 (4pgG600), SEQ ID NO. 2 (4pMCP600), SEQ ID NO.
3 (p430), SEQ ID NO: 4 (p455), va trinh tu nucleotit bd trg cta no,

trong do6 trinh tu khéi dau dugc lién két theo kiéu hoat dong duoc véi trinh tu nucleotit
quan tam, dugc chon tr nhom gém: gen quan tam, trinh ty khéc loai va/hoic ngoai sinh
quan tdm, hodc trinh tu ma hoa khang nguyén quan tam,

trong do6 trinh tu khéi dau dan dén su biéu hién cta trinh tu nucleotit quan tam,

nho d6 trinh tw khoi ddu nay 13 trinh tu khéi ddu khac loai, va/hodc trinh tu khai dau
ngoai sinh,

trong d6 dong té bao chi da néu la dong té bao dong vat ¢ vi hodc dong té bao con
tring, duoc chon tir nhoém gdm: dong té bao PK/WRL, dong té bao RK13, dong té bao
MDBK, dong té bao ST, dong té bao AI-ST, dong té bao VERO, dong té bao Sf9, Sf21,
dong té bao Sf plus, dong té bao MDCK, va/hodc cac dan Xuat ctia no.

11. Kit bao gdm

a. (cac) té bao chu,

b. tiiy ¥ (cac) tac nhan chuyén nhiém,

c. to huéng dan sir dung, va

d. vecto chua trinh ty khoi ddu duge chon tir nhom gém cac trinh tu c6 do d@)ng nhét
va/hodc trong doéng vé mit trinh tu it nhat 1a 95% véi SEQ ID NO. 1 (4pgG600), SEQ
ID NO. 2 (4pMCP600), SEQ ID NO. 3 (p430), SEQ ID NO: 4 (p455), va trinh tu
nucleotit b6 trg cia no,

trong do trinh tu khaéi dau duoc lién két theo kiéu hoat dong dugc véi trinh tu nucleotit
quan tam, dugc chon tir nhdm gém: gen quan tam, trinh tu khac loai va/hodc trinh tu
ngoai sinh quan tdm, hodc trinh tg ma héa khang nguyén quan tam,

trong do trinh tu khéi d4u din dén su biéu hién cta trinh tu nucleotit quan tam,
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nho d6 trinh ty khéi du 13 trinh tu khoi ddu khac loai, va/hodc trinh tu khoi dau ngoai

sinh.
12. Phuong phép san xuit vecto, bao gdm cac budc:

a. tao ra trinh ty khéi ddu chira SEQ ID NO: 1 (4pgG600), SEQ ID NO. 2 (4pMCP600),
SEQ ID NO. 3 (p430), SEQ ID NO: 4 (p455), hodc trinh trr nucleotit bd trg ctia no,
trong d6 trinh tu khdi dau da néu dan dén sy biéu hién cua trinh tr nucleotit quan tim,

va/hodc trinh ty ma hoa khang nguyén quan tam,

b. hop nhat trinh ty khoi dau da néu & bude a) vao bd khung vecto ¢6 nguodn goc tu
virut, dugc chon tir nhém gom: Herpesviridae, varicelloviruses, Adenoviridae (AdV),
Parvoviridae nhu virut c¢6 lién quan dén Adena, Baculoviridae, Retroviridae, va

Poxviridae.
13. Phwong phép tao ra té bao chi, bao gdbm cac budec:

a) gdy nhiém dong té bao chu sinh v4t nhin chuin tuy y v6i vecto chia trinh tu khoi
dau duge chon tir nhom gébm SEQ ID NO: 1 (4pgG600), SEQ ID NO: 2 (4pMCP600),
SEQ ID NO: 3 (p430), SEQ ID NO: 4 (p455), va trinh tu nucleotit bd trg clia né va trinh

tu chirc ndng va céc trinh tu nucleotit bo trg ctia no,

trong do6 trinh tu khoi dau duge lién két theo kiéu hoat dong dugc vai trinh tu nucleotit
quan tdm, dugc chon tir nhém gdm: gen quan tam, trinh tu khac loai va/hodc ngoai sinh

quan tdm, hodc trinh ty ma héa khang nguyén quan tam,

trong do6 trinh tu khéi dau nay dan dén sy biéu hién cua trinh tu nucleotit quan tdm, nho
d6 trinh tu khéi diu da néu 1a trinh ty khéi du khéc loai, va/hodc trinh tu khoi dau

ngoai sinh,
b) nudi ciy cac té bao da chuyén nhiém & budc a) trong cac diéu kién thich hop, va
¢) tiiy ¥ thu nhan té bao chu di néu.

14. Phuong phap diéu ché ché pham sinh mién dich hodc vacxin dé 1am giam ty 1& mac
phai hoac mic d6 nghiém trong cua mdt hodc nhicu dau hi¢u 1am sang cé lién quan

dén hodc dugc giy ra béi su nhiém, bao gdm cac budc sau:
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a) gdy nhiém dong té bao chi sinh vat nhan chudn tily y véi vecto chira trinh tir khéi
dau duge chon tir nhém gdbm SEQ ID NO: 1 (4pgG600), SEQ ID NO. 2 (4pMCP600),
SEQ ID NO. 3 (p430), SEQ ID NO: 4 (p455), va trinh tu nucleotit bd trg ciia né va trinh

tu chirc nang va trinh ty nucleotit bd trg cua nd,

trong do trinh ty khoi dau duoc lién két theo kiéu hoat dong dugc véi trinh tu nucleotit
quan tim, dugc chon tir nhém gdm: gen quan tam, trinh tur khac loai va/hodc trinh tur

ngoai sinh quan tdm, hoc trinh ty ma héa khang nguyén quan tam,
trong do trinh tu khéi dau dan dén sy biéu hién cua trinh t nucleotit quan tam,

nh& d6 trinh tu khoi diu da néu 1a trinh tu khéi dau khac loai, va/hodc trinh tu khoi dau

ngoai sinh,

b) nudi ciy té bao da gdy nhidém & budc a) trong cac diéu kién thich hop,

¢) thu nhén té bao quan tim & bude b) va/hoic vecto va/hodc cac hop phan virut,
d) tiy y tinh ché phan d thu nhan & budc ¢), va

e) tron phan da thu nhan nay vé6i chit mang duoc dung.
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Fig. 3a

Fig. 3b

Gia trj Ct
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37038

Gié tri Ct cia san pham phién m3 orf 72

t0

t0 ah p.i. 8h p.i. 12h p.i.

Gia tri Ct d3 chuan hda cla san pham phién m3 mCherry

4h p.i. 8h p.i. 12h p.i.

—t—1/3-CMV-BGH —0—1/3-MCMV-BGH == 1/3-455-BGH
—+—70-455-71 —e— 70-BGH

—=X%- 1/3-430-BGH
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Fig. 4

Delta Ct d3 duwoc chuan héa

Déng hoc trinh tu khéi dau & cac té bao VERO va PK/WRL

37038

1/3-

1/3-

13- [ 13 173- 70- 13- |13 | M3 s 70- | 1/3-
onv-"M 45| 70 eeep1u30-| - fomv-MM ass-| T legpe 430-
BGH | e |BGH | "% |BGH |BGH| | BGH | o/, |BGH |\°C [BGH | BGH
W |5 W W | W ® |5 | @ ® |
Ghpi |546|5,17|5.95(519|543(596|  |11.2|11,1] 94 | 99 |11,2]10,1
=8hpi | 7,77 10,42 8,06 9,05 | 9,06 | 9.9 153(16,3| 13,4 12,9139 13,4
m12hpi| 8,04 [10,67)839|9,93| 9,48 9.1 16,7 16,6 | 14| 13,7 13,8 13,6
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Fig. 5
!R}Qiiiil}
| 71pA
EcoRI(6427) ;" _BamHI(128)
HndW(6373) é }5 i I-Scel

___ Trinh tw khoi dau aph
&_,__*_“»

~Kana

 HindII (82 4)

- 7ipA

Notl(5181) BamHI{1216)

BamHI{(5165] e

S Xbal{1360)

. ORF70 d3u 3
HindII (4818) -~ - HindlI {1653

Sall{s71 1_;7

ORF69 dau 3' —

Xbal(4428)
EcoRI{4288])

ORF69 d3u 3’: trinh tu AND bd gen virut kep swén vi tri cai xen ngugc chiéu

ORF70 d4u 3: trinh tw AND b gen virut kep swén vi tri cai xen xudi chiéu

P455: trinh tu khdi dau dan hudng sy biéu hién clia gen chuyén

H3: gen chuyén (IAV hemagglutinin)

71pA: trinh ty polyadenin hoéa

I-Scel: vi tri phan cat d&i véi I-Scel

Trinh tu kh&i d3u aph: trinh tu khai dau & sinh vat c6 nhan so dan hudng su biéu hién cla gen khang
Kanamycin

Kana: Orf khang Kanamycine

ORI: géc sao chép cla vecto plasmit

Apr: gen khang Ampicillin

EcoRl, Sall, Notl, Hindlll, Kpnl, BamHlI, Xbal biéu thij cac vi tri phan cit endonucleaza gigi han
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Fig. 7
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Khang thé don dong khang H3

Khang huyét thanh tho khang HA(H3)

2

Mab Ai2G7 (EHV-1 gpll)

B

1 3 4 5 6

khang HA H3 thé 1:5000, Exp G,75 sec. §4 phin gidi cao ‘

1: t& bao nhiém rEHV-1 RacH-SE-70-p455-H3 P5

2: t& bao nhiém rEHV-1 RacH-SE-70-p455-H3 P10
3: t& bao nhiém rEHV-1 RacH-SE-70-p455-H3 P15
4: t& bao nhiém rEHV-1 RacH-SE-70-p455-H3 P20

5: t& bao nhiém rEHV-1 RacH-mC70
6: t& bao khong gy nhiém
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Fig. 9a
P& chuan virut trung binh & phdi cia déng vat
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Fig. 9b
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Fig. 10
Kpnl{y)
BGHpA
b
HindlI (6623} [ ~ BamHl(226)

I-Scel

_Trinh ty khoi dadu aph

_ Kana

Hiav
HindIl {g22

~ BGHpA

o BamHI (1418)

" Kep suom B

HindIIi {1688}

Kep sudn A

Eco RI{4323)

.

\APr

Kep swdn A: Trinh ty AND bd gen virut kep sudn vi tri cai xen nguoc chiéu

Kep sudn B: Trinh tw AND b gen virut kep sudn vi tri cai xen xudi chiéu

P430: trinh ty khdi d4u din hudng su biéu hién cla gen chuyén

Hlav: gen chuyén (IAV hemagglutinin)

BGHpA: trinh tu polyadenyl héa

I-Scel: vi tri phan cat d6i véi I-Scel

Trinh tu khoi d3u aph: trinh tu khdi dau & sinh vat c6 nhan so dan hudng sy biéu hién clia gen khadng
Kanamycin

Kana: Orf khang Kanamycine

ORI: gbc sao chép cha vecto plasmit

Apr: gen khang Ampicillin

EcoRl, Sall, Notl, Hindlll, Kpnl, BamHI bi€u thj cac vi tri phan cat endonucleaza gigi han
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Fig. 11
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Fig. 12

Tham Western : IFA

SE mock T& bao VERO bi nhiém Hlav

Hlav

Khang thé don dong C102 khang H1

Khang thé da dong PA-34929 khang H1
Hlav = rEHV-1 RacH-SE1/3-430-Hlav

SE = rEHV-RacH-SE (d6i chirng)
mock = té bao khéng gay nhiém (d6i chirng)
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Fig. 13
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Déi
chirng

kDa B SE

Fig. 15

Protein CAV-2|T& bao nhiém | Protein VP2 | T& bio bidu

Virut tai to hop trungbinh  |CAV-2 (%) trung binh | hién VP2 (%)

CAV2 CMVie BRSV F 518113 48,47 n/a 0,23
CAV2 CMVie CPV VP2 (Despl) 656218 62,21 178929 2,61
CAV2 CMVie CPV VP2 (Gen0.95) 697527 63,99 164591 2,59
Fig. 16

Protein | Té Eéo Protein |[Tébao  |Protein |Té bao
Virut tai to hop CAV-2 nhiem  fvp2 biéu hién |vp2 biéu hién
trung binh| CAV-2 (%) ftrung binh VP2 (%)  ftrung binh|VvP2 (%)

CAV2 CMVie BRSV F 249037 | 16,13 47389 0,.80' n/a

(Céke\/sngGﬂf?)O CPV VP2 265134 | 18,28 151824 260564
;Zé\e\/nZOggC??O CPV VP2 292271 | 3282 136458 221600
z:é\g/nZOl.\g;Z)PZLSS CPV VP2 248349 | 24,65 188663 292102

Khang -CAV2-FITC

Khang- _
bAb g-CPV VP2-FITC
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Fig. 17A
Dung dich pha loang PBS
= - - .
B l 5 & B l s |5 |"
CAV-2 CMVie BRSV F
‘ Q 2 ‘ CAV-2 gG430 CPV VP2 (Despl) (dich néi/phén giai)
CAV-2 gG430 CPV VP2 (Gen0.95 (dich ndi/phan giai)
- ® ®&® @® @ | cAv-2 MCPCPVVP2(Gen0.95)(dich ndi/phan gisi)
Fig. 17B
Dich ndi/phan giai tir t& bao nhiém
virut tdi td hop
CAV-2 CAV-2 CAV-2
N AV-2
Virut EMWG gG430  |gG430 | MCP CPV
ti to hop BRsvF | CPV VP2 |CPV VP2 VP2
(Despl) (Gen0.95) | (Gen0.95)
o 1 - ++++ ++ +4+++
T 0,5 - +++ + ++4+4
= 0,25 - 4+ + 4+
210125 - P + P
= (0,0625 - ++ +/- 4+
£ 10,0312 - + - ++
S 10,0156 - +/- - +
Fig. 18
. s Protein CAV-2| T€ bao Protein RabG | Té bao biéu
Virut tai to hop . .z N 2
trung binh | nhiém CAV-2 | trung binh | hién rabG
(%) . (%) .
CAV2 gG430 CPV VP2 (Gen0.95) 516801 46.22 n/a 0.63
Original CAV2 CMVie RabG (n) 375281 16.79 33298
CAV2 MCP455 RabG (n) 542598 54.41 90294
khang -CAV2-FITC pAb khang -RabG-FITC
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Fig. 19A: IFA d&i v&i si bi€u hién CPV VP2 & té bao Al-ST 2015 bi nhiém

CAV2 CMVie BRSV F {non-rel. transgene cont.) New CAV2 gG430 CPV VP2 (Despl)

Khéng-CAV2
pAb-FITC

Khang-CPV VP2
mAb-FITC

Khéng-CAVZ
pAb-FITC

£ Khang-CPV VP2
mAb-FITC

Anh sang uv Anh sang uv
Fig. 19B: IFA d6i véi sy biéu hién RabG & cac t& bao AI-ST 2015

CAV2 gG430 CPV VPZ {non-rel. transgene) Griginal CAV2 CMIVie RabG (n) New CAV2 MCP455 RabG {n)

S (hing-cAV2
8l oabrTC

Khang-RabG

mAb-FITC

Anh séng Uy Anh sang uv Anh séng uy

MCP455

Anh sang Khang -CAV2-FITC Khang-RabG vé&i
Itra -g- chudt -AF594
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Fig. 20
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Fig. 22
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Fig. 24
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Fig. 25
Kpn 1(1)
BGHpA (2-226)
Hin Il (6e12) / / | BomHI(z)
l “1Scel
Hihu (4972-6686) | trinh ty khoi d3u aph (249-371)
~Kana (372-1184)
Hin dlI (922)
~___BGHpA (1194-1417)
Hin Al (4982) Qz 1 " Bam H (1418)
Not 104069 pU1-3-p430-H1hu BGHKBGH 20 Kep suom B (1430-1655)
pas0 (633-4962) {5 6671 bp , lCeul
Sd 1(452) L Y 4 Hin dIII (1688)
Kep swrn A (4359-4519) 43
l-Ceul 7
Eo R (4323
Saz 1(3420)

Kep sudn A: Trinh tw AND b gen virut kep swon vi tri cai xen nguoc chiéu

Kep suwérn B: Trinh ty AND bd gen virut kep suon vi tri cai xen xudi chiéu

P430: trinh tu khoi dau dan huéng su biéu hién clia gen chuyén

H1av: gen chuyén (IAV hemagglutinin)

BGHpA: trinh tu polyadenyl héa

I-Scel: vi tri phan cat d6i véi I-Scel

I-Ceul: vi trd phan cat ddi véi I-Ceul

Trinh tw khoi d3u aph: trinh tu khéi d4u & sinh vat cé nhan so dan hudng su biéu hién cla gen khéng
Kanamycin

Kana: Orf khdng Kanamycine

Scal, EcoRl, Sall, Notl, Hindlll, Kpnl, BamHI biéu thi cac vi tri phan cit endonucleaza gidi han
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Fig. 26

Eoo RI(6634) ~71pA (2-226)

 BanHIG28)
T trinh tw khéi dAu aph (151-273)

H1pdm (6187-6887)

~—

Eco RUG57) Kana (274-1089)

_ Hindm(z9)
71pA (1090-1214)
Not [18) Bam HI(1216)
o H5165) ‘ pU70-p455-H1pdm 71K71 1360
p466 (4714-6168) 6892 bp | d3u 3' cha orf70 (1221-165

Hindll (4818) Hindlll (1653)

Sd am)
orf70 ngworc chidu (94293-4709) /
Xha 1(4428)
Fio R (4258) o {

S 1(3%)

ORF69 dAau 3’: trinh tw AND bd gen virut kep suon vi tri cai xen nguorc chiéu

ORF70 d3u 3’: trinh tw AND b gen virut kep swén vi tri cai xen xudi chiéu

P455: trinh tu khéi dau din hudng sy biéu hién cla gen chuyén

H1pdm: gen chuyén (IAV hemagglutinin)

71pA: trinh tu polyadenin hdéa

I-Scel: vi tri phan cat d6i véi I-Scel

Trinh tu khoi d3u aph: trinh tu khéi du & sinh vat c6 nhan so dan huwéng su biéu hién cla gen khéng
Kanamycin

Kana: Orf khdng Kanamycine

Scal, EcoRl, Sall, Notl, Hindlll, Kpnl, BamHI, Xbal biéu thi cac vi tri phan cat endonucleaza gidi han
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Fig. 27
vi tri cai xen orf70
vi tri cai xen orf 1/3 :
- 1 I 4 1y 1

. ]

: \‘~‘\‘ ’,»’ \\

! T el e §

i “-\~\N ’,,’ \\

' Aol 430 Hihu ool \

1 - = g \

~1700 bp >D__>_ '

BGHpA \
,’!’, \

’/,'» \‘
=77 orf6g 455 Hipdm Aorf70 orf71 {gpl) )
7 71pA
Fig. 28
H3 H1 gpll
B D SE BC
B D SE DC :

-143-



37038

Fig. 29
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Fig. 31A

Gia tri chu trinh dinh lwong (Cq)

Gia trj chu trinh dinh lwong (Cq)
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Fig. 31B
D6i chirng khdng ching ngura
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Fig. 32
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Fig. 33
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Fig. 34
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Fig. 35
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Fig. 36
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<120>

37038

DANH MU

C TRINH TU

Boehringer Ingelheim Vetmedica GmbH

kit chtta ché phdm sinh mién dich hodc vacxin nay

<130> PO1-
<160> 37
<170>
<210> 1
<211> 600
<212> ADN
<213>
<400> 1
gcagactttg
accgtggaaa
atatggagcg
gacccgccga
atatcaaagc
cgcggataca
cagcgcgtga
gctgcgatgce
gatgactaac
taccagccca
<210> 2
<211> 600
<212> ADN
<213>
<400> 2

3202

gagcagcaca
ctaacgctcc
ccggaatagt
gtaccccaca
taaagataaa
tcgaatacgc
acctacacat
gcccatccgce

agatttgggg

gtcagtgtgc

PatentIn version 3.5

Eguine herpesvirus 4

atttccggtt
ggaagttttg
tctgtttgaa
agagtatgta
ccctgaggag
cagcctagag
tgacggggaa
agaagagttg
tggagacggc

tgtagtgcca

Equine herpesvirus 4

gtggacccca
gccagagcaa
atgctcgcat
aaaagctgtc
tttccacggg
cgtaagccac
tttttgatcc
ttgtcctacc
gtgggcgata

ccacctgtaa

tggaccttgg
aatacaattc
atccatcaac
attctcaact
aaccagagtc
atacgcgcta
ataaaatgct
caatgtttat
ctgtataaag

agctgtgata

tttggctggt
gaaggtagac
tctatttgag
actgagaata
taggctcgtg
tccttgettce
agcgttcaat
gaatctgtag
ttgtactact

agctgcagtt

agctggggga gtttgtacta tagtgtatta catgcggctt gcaataactg cctggtttat

gtttcgcaac attcaagcag acatgctacc gctaaacact ttgcaacaat tttttattgg

gtgtttggcc tttggtagaa ctgtcgcgtt tttggtggta gcatatacta ccttatttat

-153-

Trinh tu khdi ddu, cat-xet bidu hién va vecto thich hop dé biéu hién
gen quan téam, ché phém sinh mién dich, vacxin, ho&c duogc phém chta chung, va
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acgctccgag
catcattgcc
aatatctacc
gcgcatgtgg
ccactgaggc
agtctcatgc
cagtttcatc
<210> 3

<211> 430
<212> ADN

<213>

<400> 3
tctatttgag

actgagaata
taggctcgtg
tccttgectte
agcgttcaat
gaatctgtag
ttgtactact
agctgcagtt
<210> 4

<211> 449
<212> ADN

<213>

<400> 4
ttggtggtag

cccaacgccg
agcgtccgcet

atctgcgaca

ctgtttttca
cacaagctta
gccgtttacg
atgtgtattt
actaccggct
gccattagcg

cgcctggtta

gacccgccga
atatcaaagc
cgcggataca
cagcgcgtga
gctgcgatgce
gatgactaac

taccagccca

catatactac
agcgagagta
ctgccgtttg

caattggatt

37038

gcatgctagc
tgccacttat
cagcagacgc
taatgagatc
tagcagctga
ctaggctagt

cgggtttgtt

Equine herpesvirus 4

gtaccccaca
taaagataaa
tcgaatacgce
acctacacat
gcccatccge

agatttgggg

gtcagtgtgc

Equine herpesvirus 4

cttatttata
tataactccc
cttagtcata

tgcgataccg

acccaacgcc
tagcgtccgce
tatctgcgac
aacctccatg
ctaacacagt
tagcgtggag

aacacctacc

agagtatgta
ccctgaggag
cagcctagag
tgacggggaa
agaagagttg
tggagacggc

tgtagtgcca

cgctccgagce
atcattgccc
atatctaccg

cgcatgtgga

-154-

gagcgagagt
tctgcecgttt
acaattggat
aagcgtaact
ataaaacgtg
gaccggagcg

ggtgttttac

aaaagctgtc
tttccacggg
cgtaagccac
tttttgatcc
ttgtcctacc
gtgggcgata

ccacctgtaa

tgtttttcag
acaagcttat
ccgtttacgce

tgtgtatttt

atataactcc
gcttagtcat
ttgcgatacc
agggggcctce
agaagaaatc
ctaccgccag

cgctaccata

attctcaact
aaccagagtc
atacgcgcta
ataaaatgct
caatgtttat
ctgtataaag

agctgtgata

catgctagca
gccacttatt
agcagacgct

aatgagatca

240
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acctccatga agcgtaacta gggggcctcc cactgaggca ctaccggcett agcagctgac

taacacagta taaaacgtga gaagaaatca gtctcatgcg ccattagcgc taggctagtt

agcgtggagg accggagcgc taccgccagc agtttcatcc gcecctggttac gggtttgtta

acacctaccg gtgttttacc gctaccata

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

<220>
<223>

<400>

5

20

ADN

Trinh ty nhén tao

doan mdi sb 1130 dic hiéu dbi voi orf72

5

tgtctacctt caagcttatg

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

<220>
<223>

<400>

6

17

ADN

Trinh tu nhédn tao

doan mdi sbé 1131 dic hiéu dbi voi orf72

6

ctagcgcagt cgcgttg

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

<220>
<223>

<400>

7

18

ADN

Trinh ty nhén tao

doan mdi sb 1079 dic hiéu dbi vdi mCherry

7

gcgaggagga taacatgg

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

<220>

8

18

ADN

Trinh ty nhédn tao

-155-
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<223> doan mdi sb 1080 dic hiéu dbi véi mCherry

<400> 8
acccttggtc accttcag

<210> 9
<211> 22
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Trinh tu nhdn tao
xen orf70

<400> 9
aggctcgtgc gcggatacat cg

<210> 10
<211> 22
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu nhdn tao
xen orf70

<400> 10
ttcggggctg ttagactcct cc

<210> 11
<211> 22
<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> trinh ty nhdn tao
xen orfl/3

<400> 11
ccaactcgcc gccatgagac cc

<210> 12
<211> 22
<212> ADN

<213> Trinh tu nhén tao

37038

18

doan mdéi PCR axit nucleic 1017 dung cho vung cai

22

doan mdéi PCR axit nucleic 1018 dung cho vung cai

22

doan mdéi PCR axit nucleic 1007 dung cho vung cai

-156-
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<220>
<223>
xen orfl/3
<400> 12

37038

agcgcgcccce gtacccagtg gg

<210> 13

<211> 417
<212> ADN
<213>

<400> 13
ctccgagtac

caacgctcaa
gatacatcga
gcgtcaacct
cgatgcgccc
actaacctgt
aagccctgcece
<210> 14

<211> 431
<212> ADN

<213>

<400> 14
gaccctgttg

tgacgaaaca
aagtgctgca
agttgcccac
cggcatccag
actcggcaca
gtcctctcgg

gtacgttgct

cccagaggag
gataaatccg
gtattctaga
gcacattgac
atcggccgag
ttctgggagg

actgcgctac

gtgggtgcgg
tacgacacca
gagtcgtctc
ctgcgaagcg
gactgtgaca
tgtgccatga
aatttttcgc

t

Equine herpesvirus 1

tatgtgaaaa
gaggagtttc
ctcgagcgca
ggggagtttc
gagctgctgt
agacagcgtg

agtgccacca

Equine herpesvirus 1

ttggactcag
tccgcgcaga
tagaaaacca
tcaacagcga
gtcagctcaa
tagggttgat

gcgcgcaaaa

gctgccactc
ctcgagaccc
agccctacac
tggttcacaa
catacccaat
ggcgacggtg

actgtaaagc

aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca
aactgtgtat
agtttacatt

tgtaaaacat

-157-

gcaactactg
cgggtcgagg
gcgctacccc
gatgctagcg
gtttgctcaa
tataaagttg

ggtagtaagc

caggcatgga
ttagagaccc
gaggagtcta
cacacggggg
gcctgcttgg
tgtgtattaa

agaaattacc

aagataattt
ctcgtgcgcg
tgctttcaac
ttcaatgccg
ctttaggatg
gtctgctttc

tgcagtg

agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa
ctctaattgg
ggtcaaaact

agcgacttga

trinh tuy nhan tao doan mdi PCR axit nucleic 1008 dung cho vung cai
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<210> 15

<211> 417
<212> ADN
<213>

<400> 15
ctccgagtac

caacgctcaa
gatacatcga
gcgtcaacct
cgatgcgccc
actaacctgt
aagccctgcec
<210> 16
<211> 431
<212> ADN

<213>

<400> 16
gaccctgttg

tgacgaaaca
aagtgctgca
agttgcccac
cggcatccag
actcggcaca
gtcctctcgg
gtacgttgct
<210> 17

<211> 283
<212> ADN

<213>

<400> 17

cccagaggag
gataaatccg
gtattctaga
gcacattgac
atcggccgag
ttctgggagg

actgcgctac

gtgggtgcgg
tacgacacca
gagtcgtctc
ctgcgaagcg
gactgtgaca
tgtgccatga
aatttttcgce

t

37038

Equine herpesvirus 1

tatgtgaaaa
gaggagtttc
ctcgagcgca
ggggagtttc
gagctgctgt
agacagcgtg

agtgccacca

Equine herpesvirus 1

ttggactcag
tccgcgcaga
tagaaaacca
tcaacagcga
gtcagctcaa
tagggttgat

gcgcgcaaaa

Equine herpesvirus 1

gctgccactc
ctcgagaccc
agccctacac
tggttcacaa
catacccaat
ggcgacggtg

actgtaaagc

aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca
aactgtgtat
agtttacatt

tgtaaaacat

-158-

gcaactactg
cgggtcgagg
gcgctacccc
gatgctagcg
gtttgcacaa
tataaagttg

ggtagtaagc

caggcatgga
ttagagaccc
gaggagtcta
cacacggggg
gcctgcttgg
tgtgtattaa

agaaattacc

aagataattt
ctcgtgcgcg
tgctttcaac
ttcaatgccg
ctttaggatg

gtctgctttc

tgcagtg

agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa
ctctaattgg
ggtcaaaact

agcgacttga
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tctagactcg

attgacgggg
gccgaggagc
gggaggagac
cgctacagtg
<210> 18

<211> 144
<212> ADN

<213>

<400> 18

agcgcaagcc
agtttctggt
tgctgtcata
agcgtgggceg

ccaccaactg

37038

ctacacgcgc
tcacaagatg
cccaatgttt
acggtgtata

taaagcggta

Equine herpesvirus 1

tacccctgcet
ctagcgttca
gctcaacttt
aagttggtct

gtaagctgca

ttcaacgcgt
atgccgcgat
aggatgacta

gctttcaagc

gtg

caacctgcac
gcgcccatcg
acctgtttct

cctgccactg

gaccctgttg gtgggtgcgg ttggactcag aatcttggcg caggcatgga agtttgtcgg

tgacgaaaca tacgacacca tccgcgcaga agcaaagaat ttagagaccc acgtaccctc

aagtgctgca gagtcgtctc taga

<210> 19

<211> 801
<212> ADN
<213>

<400> 19
atgttgactg

ctcgccccag
cagcccgaac
aagggttgtg
aaggtgaatg
tacagagagt
tactcattta
ctcctgtttc
taccacatat
ggcatgattc

gccagcccac

tcttagcagc
atgaactctg
gcccacccgt
agctaatttt
cgtccattgce
attacggttg
cccttattag
agcctggaat
ttacaggacg
atggactcac

acccgcecgtge

Equine herpesvirus 1

cctgagtctg
ttatgccgaa
aatatttgag
attagatcca
ttggtttttt
tattggcaat
gaccgagggt
atacgatagt
tgtaacgttg
tgcttacgga

cgtggggtgce

ctcagcttgc
ccccgcagaa
cccccaacaa
cccatagatg
gactttggcg
gctgttccct
atcgtggagt
ggcaatttta
gaagtggaaa
aacatcaacg

tttcccgage

-159-

ttacgagcgc
ctggcagccc
ttgcgattaa
taagctatcg
cttgccggat
ccccagagac
ttaccatcgt
tctacagcgt
aggacacaaa
tagatgaaac

ccatcgacaa

aaccggacgg
accaaacacc
agctgaatcc
cagagaagat
gcccatcgca
ttgtgatgcg
aaacatgagc
tctcctggac
ctatccctgt

catggacaac

cgaagcgtgg
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180
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gcaaacgtta catttactga attggggata ccagacccaa actcatttct cgatgacgag

ggtgattacc cgaatatatc agactgtcac tcgtgggagt catacaccta cccaaatacg

ctgaggcagg ccacaggacc C

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

20
801
ADN

<400> 20

atgttgactg
ctcgccccag
cagcccgaac
aagggttgtg
aaggtgaatg
tacagagagt
tactcattta
ctcctgttte
taccacatat
ggcatgattc
gccagcccac
gcaaacgtta

ggtgattacc

ctgaggcagg

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

21
4435
ADN

<220>

<223>

<400> 21

tcttagcagc
atgaactctg
gcccacccgt
agctaatttt
cgtccattgce
attacggttg
cccttattag
agcctggaat
ttacaggacg
atggactcac
acccgcgtgce
catttactga
cgaatatatc

ccacaggacc

Equine herpesvirus 1

tctgagtctg
ttatgccgaa
aatatttgag
attagatcca
ttggtttttt
tattggcaat
gaccgagggt
atacgatagt
tgtaacgttg
tgcttacgga
cgtggggtgc
attggggata
agactgtcac

C

Trinh ty nhdn tao

ctcagcttgc
ccccgcagaa
cccccaacaa
cccatagatg
gactttggcg
gctgttccct
atcgtggagt
ggcaatttta
gaagtggaaa
aacatcaacg
tttcccgagce

ccagacccaa

tcgtgggagt

ttacgagcgc
ctggcagccc
ttgcgattaa
taagctatcg
cttgccggat
ccccagagac
ttaccatcgt
tctacagcegt
aggacacaaa
tagatgaaac
ccatcgacaa
actcatttct

catacaccta

aaccggacgg

accaaacacc
agctgaatcc
cagagaagat
gcccatcgceca
ttgtgatgcg
aaacatgagc
tctcctggac
ctatccctgt
catggacaac
cgaagcgtgg
cgatgacgag

cccaaatacg

Trinh tu nucleotit cila plasmit chuyén nhiém pU-mC70-BGH

tcgcgegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca

-160-

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
cccagaccgc
tgtcccctcea
actacttgaa
acggcggcgt
aggtgaagct
tgggctggga
tcaagcagag
acaaggccaa
tcacctccca
actccaccgg

tgttgtttgc

gtaagcggat
tcggggcetgg
gtgtgaaata
caggctgcgc
ggcgaaaggg
acgacgttgt
agctgccact
cctcgagacc
aagccctaca
ctggttcaca
tcatacccaa
gggcgacggt
aactgtaaag
catggccatc
ccacgagttc
caagctgaag
gttcatgtac
gctgtccttc
ggtgaccgtg
gcgcggcacce
ggcctcctcce
gctgaagctg
gaagcccgtyg
caacgaggac
cggcatggac

cccteccecececcg

37038

gccgggagca
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
cgcaactact
ccgggtcgag
cgcgctaccc
agatgctagce
tgtttgctca
gtataaagtt
cggtagtaag
atcaaggagt
gagatcgagg
gtgaccaagg
ggctccaagg
cccgagggcet
acccaggact
aacttcccct
gagcggatgt
aaggacggcg
cagctgcccg
tacaccatcg
gagctgtaca

tgccttectt

gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
gaagataatt
gctcgtgcgce
ctgctttcaa
gttcaatgcc
actttaggat
ggtctgcttt
ctgcagtggt
tcatgcgctt
gcgagggcga
gtggccccecct
cctacgtgaa
tcaagtggga
cctccctgcea
ccgacggccce
accccgagga
gccactacga
gcgcctacaa
tggaacagta
agtaactgtg

gaccctggaa

-161-

tcagggcgcg
gcagattgta
aaaataccgc
ggtgcgggcce
aagttgggta
cctccgagta
tcaacgctca
ggatacatcg
cgcgtcaacc
gcgatgcgcc
gactaacctg
caagccctgce
cgacatggtg
caaggtgcac
gggccgcccce
gcccttcegcece
gcaccccgcece
gcgcgtgatg
ggacggcgag
cgtaatgcag
cggcgccecctg
cgctgaggtc
cgtcaacatc
cgaacgcgcc
ccttctagtt

ggtgccactc

tcagcgggtg
ctgagagtgc
atcaggcgcc
tcttcgcectat
acgccagggt
ccccagagga
agataaatcc
agtattctag
tgcacattga
catcggccga
tttctgggag
cactgcgcta
agcaagggcg
atggagggct
tacgagggca
tgggacatcc
gacatccccg
aacttcgagg
ttcatctaca
aagaagacca
aagggcgaga
aagaccacct
aagttggaca
gagggccgcec
gccagccatc

ccactgtcct

120
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ttcctaataa
gggtggggtg
ggatgcggtg
ggcgcaggca
gaatttagag
acaggaggag
tacacacacg
gtatgcctgce
catttgtgta
acatagaaat
ctgtttcctyg
ataaagtgta
tcactgcccg
cgcgcgggga
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtafc
cccgttcecage
agacacgact
gtaggcggtg
gtatttggta

tgatccggca

aatgaggaaa
gggcaggaca
ggctctatgg
tggaagtttg
acccacgtac
tctaacagcc
gggggtgcgt
ttggctctaa
ttaaggtcaa
taccagcgac
tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccectgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgcectcet

aacaaaccac

37038

ttgcatcgca
gcaaggggga
atccgaccct
tcggtgacga
cctcaagtgc
ccgaagttgce
cgaacggcat
ttggactcgg
aactgtcctc
ttgagtacgt
ttatccgcte
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgagcg
taacgcagga
cgcgttgctg
ctcaagtcag
aagctccctc
tctcecectteg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca

cgctggtagce

ttgtctgagt
ggattgggaa
gttggtgggt
aacatacgac
tgcagagtcg
ccacctgcga
ccaggactgt
cacatgtgcc
tcggaatttt
tgcttaagct
acaattccac
gtgagctaac
tcgtgccage
cgctcttccg
gtatcagctc
aagaacatgt
gcgtttttcce
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg

ggtggttttt

-162-

aggtgtcatt
gacaatagca
gcggttggac
accatccgcg
tctctagaaa
agcgtcaaca
gacagtcagc
atgatagggt
tcgcgcgcgce
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgcet
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt

ttgtttgcaa

ctattctggg
ggcatgctgg
tcagaatctt
cagaagcaaa
accaatcgac
gcgatgacag
tcaaaactgt
tgatagttta
aaaatgtaaa
atggtcatag
agccggaagc
tgcgttgcgce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccccectgac
actataaaga
cctgccgett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaaggaca
tggtagctct

gcagcagatt

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgectccea
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag
attattatca
<210>
<211>

<212>
<213>

22

ADN

<220>
<223>

5191

aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgce
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa
agggttattg

gggttccgcg

tgacattaac

37038

tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagyg
taattgttgc
tgccattgct
cggttcccaa
ctcctteggt
tatggcagca
tggtgagtac
cccggcgtcea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagce
cacatttccc

ctataaaaat

Trinh ty nhdn tao

cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagcgca
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggce
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

-163-

tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cacctgacgt

cgaggccctt

gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ctaagaaacc

tcgtc

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

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4435



<400> 22
caataaacgc

tattataacg
ggttcgggat
caaaatctct
tctgcttaca
tgctcgaggc
cgcgataatg
ccagagttgt
gtcagactaa
actcctgatg
ttagaagaat
cggttgcatt
gctcaggcgce
cgtaatggct
ccggattcag
aaattaatag
gccatcctat
aaatatggta
tttttctaaa
tttgcggcta
aggcgtgtgg
caggcatgga
ttagagaccc
gaggagtcta
cacacggggg

gcctgcecttgg

ggtatgtcta
ctcttgagtt
cctagggata
gatgttacat
taaacagtaa
cgcgattaaa
tcgggcaatc
ttctgaaaca
actggctgac
atgcatggtt
atcctgattc
cgattcctgt
aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgcct
ttgataatcc
ataaacgcgg
ttataacgct
ttcgggatcc
agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa

ctctaattgg

37038

ccttcaagcc
ttatgctatc
acagggtaat
tgcacaagat
tacaaggggt
ttccaacatg
aggtgcgaca
tggcaaaggt
ggaatttatg
actcaccact
aggtgaaaat
ttgtaattgt
gaataacggt
acaagtcﬁgg
tggtgatttc
tgttggacga
cggtgagttt
tgatatgaat
tatgtctacc
cttgagtttt
gaccctgttg
tgacgaaaca
aagtgctgca
agttgcccac
cggcatccag

actcggcaca

tatgatgaac
tctgggaaca
cgatttattc
aaaaatatat
gttatgagcc
gatgctgatt
atctatcgat
agcgttgcca
cctcttccga
gcgatccccg
attgttgatg
ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctcectteat
aaattgcagt
ttcaagccta
atgctatctc
gtgggtgcgg
tacgacacca
gagtcgtctc
ctgcgaagcg
gactgtgaca

tgtgccatga

-164-

ggatgtttgg

tgcgaaaatt
aacaaagcca
catcatgaac
atattcaacg
tatatgggta
tgtatgggaa
atgatgttac
ccatcaagca
ggaaaacagc
cgctggcagt
gcgatcgcgt
cgagtgattt
ataagctttt
accttatttt
cagaccgata
tacagaaacg
ttcatttgat
tgatgaacgg
tgggaacatg
ttggactcag
tccgcgcaga
tagaaaacca
tcaacagcga
gtcagctcaa

tagggttgat

tgtttgcggce
acaggcgtgt
cgttgtgtct
aataaaactg
ggaaacgtct
taaatgggct
gcccgatgcg
agatgagatg
ttttatccgt
attccaggta
gttcctgcgce
atttcgtctc
tgatgacgag
gccattctca
tgacgagggg
ccaggatctt
gctttttcaa
gctcgatgag
atgtttggtg
cgaaaattac
aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca
aactgtgtat

agtttacatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tgtgtattaa
agaaattacc
ttcctgtgtyg
agtgtaaagc
tgccecgettt
cggggagagg
gctcggtcgt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccce
cagcaataaa

cctccatcca

ggtcaaaact
agcgacttga
aaattgttat
ctggggtgcce
ccagtcggga
cggtttgcgt
tcggcetgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaagc
cgcctttcectce
ttcggtgtag
ccgctgcgcec
gccactggca
agagttcttg
cgctctgcectg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcc

gtctattaat

37038

gtcctctcgg
gtacgttgct
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgcet
cgagcggtat
gcaggaaaga
ttgctggcgt
agtcagaggt
tccectegtge
ccttcgggaa
gtcgttcgcet
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtyg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctccecegteg
atgataccgc
ggaagggccg

tgttgccggg

aatttttcgce
taagcttggc
ttccacacaa
gctaactcac
gccagctgca
cttccgcectte
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag

aagctagagt
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gcgcgcaaaa
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctccgcccc
gacaggacta
tccgaccctg
ttctcatagc
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggct
tggtcctgca

aagtagttcg

tgtaaaacat
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgc
atacggttat
caaaaggcca
cctgacgagc
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat
actttatccg

ccagttaata

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
ttatcatgac
tcggtgatga
tgtaagcgga
gtcggggctg
ggtgtgaaat
tcaggctgcg
tggcgaaagg
cacgacgttg
aagctgccac
tcctcgagac
caagccctac
tctggttcac

gtcataccca

tgggcgacgg

cgttgttgcce
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc
tccgcgcaca
attaacctat
cggtgaaaac
tgccgggagc
gcttaactat
accgcacaga
caactgttgg
gggatgtgcet
taaaacgacg
tcgcaactac
cccgggtcga
acgcgctacc
aagatgctag
atgtttgctc

tgtataaagt

37038

attgctacag
tcccaaégat
ttcggtcctc
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttccceccgaa
aaaaataggc
ctctgacaca
agacaagccc
gcggcatcag
tgcgtaagga
gaagggcgat
gcaaggcgat
gccagtgaat
tgaagataat
ggctcgtgcg
cctgctttca
cgttcaatgc
aactttagga

tggtctgctt

gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
gtatcacgag
tgcagctccc
gtcagggcgc
agcagattgt
gaaaataccg
cggtgcgggce
taagttgggt
tccteccgagt
ttcaacgctc
cggatacatc
acgcgtcaac
cgcgatgcgc
tgactaacct

tcaagccctyg

-166-

gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg

ctgatcttca

aaatgccgca

ttttcaatat
atgtatttag
tgacgtctaa
gccctttegt
ggagacggtc
gtcagcgggt
actgagagtg
catcaggcgc
ctcttcgcecta
aacgccaggg
accccagagg
aagataaatc
gagtattcta
ctgcacattg
ccatcggccg
gtttctggga

ccactgcgcet

tcgtttggta
cccatgttgt
ttggccgcag
ccatccgtaa
tgtatgcggc
agcagaactt
atcttaccgce
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
gaaaccatta
ctcgcgcecgtt
acagcttgtc
gttggcgggt
caccatatgc
cattcgccat
ttacgccagce
ttttcccagt
agtatgtgaa
cggaggagtt
gactcgagcg
acggggagtt
aggagctgct
ggagacagcg

acagtgccac

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



caactgtaaa
tatacgctcc
tcccatcatt
cataatatct
accgcgcatg
ctcccactga
atcagtctca
cagcagtttc
ataggatccg
<210>
<211>

<212>
<213>

23

ADN
<220>
<223>

<400> 23
caataaacgc

tattataacg
ggttcgggat
caaaatctct
tctgcttaca
tgctcgaggce
cgcgataatg
ccagagttgt
gtcagactaa
actcctgatg
ttagaagaat

cggttgcatt

6892

gcggtagtaa
gagctgtttt
gcccacaagc
accgccgttt
tggatgtgta
ggcactaccg
tgcgccatta
atccgcctgg

atccatgggc

ggtatgtcta
ctcttgagtt
cctagggata
gatgttacat
taaacagtaa
cgcgattaaa
tcgggcaatc
ttctgaaaca
actggctgac
atgcatggtt
atcctgattc

cgattcctgt

37038

gctgcagtgg
tcagcatgct
ttatgccact
acgcagcaga
ttttaatgag
gcttagcagc
gcgctaggcet
ttacgggttt

ggccgcggta

Trinh ty nhén tao

ccttcaagcce
ttatgctatc
acagggtaat
tgcacaagat
tacaaggggt
ttccaacatg
aggtgcgaca
tggcaaaggt
ggaatttatg
actcaccact
aggtgaaaat

ttgtaattgt

tcgactggtyg
agcacccaac
tattagcgtc
cgctatctgc
atcaacctcc
tgactaacac
agttagcgtyg
gttaacacct

C

tatgatgaac
tctgggaaca
cgatttattc
aaaaatatat
gttatgagcc
gatgctgatt
atctatcgat
agcgttgcca
cctcttccga
gcgatccccg
attgttgatg

ccttttaaca

-167-

gtagcatata
gccgagcgag
cgctctgccg
gacacaattg
atgaagcgta
agtataaaac
gaggaccgga

accggtgttt

ggatgtttgg
tgcgaaaatt
aacaaagcca
catcatgaac
atattcaacg
tatatgggta
tgtatgggaa
atgatgttac
ccatcaagca
ggaaaacagc
cgctggcagt

gcgatcgcgt

ctaccttatt
agtatataac
tttgcttagt
gatttgcgat
actagggggc
gtgagaagaa
gcgctaccgce

taccgctacc

Trinh tu nucleotit ctia plasmit chuyén nhiém pU70-p455-H3-71K71

tgtttgcggce
acaggcgtgt
cgttgtgtct
aataaaactg
ggaaacgtct
taaatgggct
gcccgatgcg
agatgagatg
ttttatccgt
attccaggta
gttcctgcgce

atttcgtctc

4740

4800

4860

4920

4980

5040

5100

5160

5191

60

120

180

240

300

360

420

480

540

600

660

720



gctcaggcgce
cgtaatggct
ccggattcag
aaattaatag
gccatcctat
aaatatggta
tttttctaaa
tttgcggcta
aggcgtgtgg
caggcatgga
ttagagaccc
gaggagtcta
cacacggggg
gcctgcttgg
tgtgtattaa
agaaattacc
ttcctgtgtg
agtgtaaagc
tgccecgettt
cggggagagg
gctcggtcgt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc

gatacctgtc

aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgcct
ttgataatcc
ataaacgcgg
ttataacgct
ttcgggatcc
agtttgtcgg
acgtaccctc
acagccccga
gtgcgtcgaa
ctctaattgg
ggtcaaaact
agcgacttga
aaattgttat
ctggggtgcce
ccagtcggga
cggtttgcgt
tcggetgcegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaagc

cgcctttctce

37038

gaataacggt
acaagtctgg
tggtgatttc
tgttggacga
cggtgagttt
tgatatgaat
tatgtctacc
cttgagtttt
gaccctgttg
tgacgaaaca
aagtgctgca
agttgcccac
cggcatccag
actcggcaca
gtcctctcgg
gtacgttgct
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgct
cgagcggtat
gcaggaaaga
ttgctggcgt
agtcagaggt
tcecctegtge

ccttcgggaa

ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctccttcecat
aaattgcagt
ttcaagccta
atgctatctc
gtgggtgcgg
tacgacacca
gagtcgtctc
ctgcgaagcg
gactgtgaca
tgtgccatga
aatttttcgce
taagcttggce
ttccacacaa
gctaactcac
gccagctgca
cttccgcecttce
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc

gctctcctgt

gcgtggcgcet
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cgagtgattt
ataagctttt
accttatttt
cagaccgata
tacagaaacg
ttcatttgat
tgatgaacgg
tgggaacatg
ttggactcag
tccgcgcaga
tagaaaacca
tcaacagcga
gtcagctcaa
tagggttgat
gcgcgcaaaa
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctccgcecccce
gacaggacta
tccgaccctg

ttctcatagce

tgatgacgag
gccattctca
tgacgagggg
ccaggatctt
gctttttcaa
gctcgatgag
atgtttggtg
cgaaaattac
aatcttggcg
agcaaagaat
atcgacacag
tgacagtaca
aactgtgtat
agtttacatt
tgtaaaacat
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgce
atacggttat
caaaaggcca
cctgacgagc
taaagatacc
ccgcttaccg

tcacgctgta

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



ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg

aaataggggt

ttcggtgtag
ccgctgcgcece
gccactggca
agagttcttg
cgctctgcectg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc

tccgcgceaca

37038

gtcgttcgcet
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctcccegteg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
ttcggtcctc
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat

tttcccecgaa

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

-169-

ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgca
aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag

tgacgtctaa

gaaccccccg
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

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



ttatcatgac
tcggtgatga
tgtaagcgga
gtcggggctg
ggtgtgaaat
tcaggctgcg
tggcgaaagg
cacgacgttg
aagctgccac
tcctcecgagac
caagccctac
tctggttcac
gtcataccca
tgggcgacgg
caactgtaaa
tatacgctcc
tcccatcatt
cataatatct
accgcgcatg
ctcccactga
atcagtctca
cagcagtttc
ataggatccg
gcctggtgtt
ggcaccacgc

tgaccaacgc

attaacctat
cggtgaaaac
tgccgggage
gcttaactat
accgcacaga
caactgttgg
gggatgtgct
taaaacgacg
tcgcaactac
cccgggtcga
acgcgctacc
aagatgctag
atgtttgctc
tgtataaagt
gcggtagtaa
gagctgtttt
gcccacaagc
accgccgttt
tggatgtgta
ggcactaccg
tgcgccatta
atccgcctgg
atccatgggc
tgggcaggac
cgtgccgaac

caccgaactg

37038

aaaaataggc
ctctgacaca
agacaagccc
gcggcatcag
tgcgtaagga
gaagggcgat
gcaaggcgat
gccagtgaat
tgaagataat
ggctcgtgeg
cctgctttca
cgttcaatgc
aactttagga
tggtctgctt
gctgcagtgg
tcagcatgct
ttatgccact
acgcagcaga
ttttaatgag
gcttagcagc
gcgctaggct
ttacgggttt
ggccgcatga
ctccctggta
ggcacccttg

gttcagaatt

gtatcacgag
tgcagctccc
gtcagggcgce
agcagattgt
gaaaataccg
cggtgcgggc
taagttgggt
tcctccgagt
ttcaacgctc
cggatacatc
acgcgtcaac
cgcgatgcgc
tgactaacct
tcaagccctg
tcgactggtyg
agcacccaac
tattagcgtc
cgctatctgce
atcaacctcc
tgactaacac
agttagcgtg
gttaacacct
agaccgtgat
aaggcaacaa
tgaaaactat

ttagcatggg

-170-

gccctttegt
ggagacggtc
gtcagcgggt
actgagagtg
catcaggcgc
ctcttcgcecta
aacgccaggg
accccagagg
aagataaatc
gagtattcta
ctgcacattg
ccatcggccg
gtttctggga
ccactgcgct
gtagcatata
gccgagcgag
cgctctgceccg
gacacaattg
atgaagcgta
agtataaaac
gaggaccgga
accggtgttt
cgccctgagt
cacggccacg
taccgacgat

caaaatttgc

ctcgcgegtt
acagcttgtc
gttggcgggt
caccatatgc
cattcgccat
ttacgccagc
ttttcccagt
agtatgtgaa
cggaggagtt
gactcgagcg
acggggagtt
aggagctgcet
ggagacagcg
acagtgccac
ctaccttatt
agtatataac
tttgcttagt
gatttgcgat
actagggggc
gtgagaagaa
gcgctaccgc
taccgctacc
tacatcttct
ctgtgccttg
cagatcgagg

aataacccgc

3900

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



accgcattct
gcgatggcett
actgctaccc
ggaccctgga
ccagcgcctg
agagcggcaa
aactgtacat
tgcaggccag
acattggcag
ttgtcaagcc
gctacttcaa
cctgcaatag
acgtgaataa
tggccaccgg
cagggttcat
agaactctga
agatcaacgg
agaaagaatt
ccaagatcga
ccattgacct
gagagaacgc
gctgcatgga
ttaataaccg
tgtggatcag

tgtgggcctg

ggacggggcc

tcaaaacgaa
atacgacgtg
gttcaccaat
taaaagggga
tacttacccg
atggggcgtg
cgggaagata
ccgaccgtgg
gggagacatc
gatgcagacc
cgaatgcatc
gatcacctac
catgcgcaac
tgagaatggc
aggaatcggc
caagcttaac
cagcgaggtg
cctgtggagc
gaccgacagc
cgaagacatg
gagcatccga
cttccaaatc
ctttgccata

tcaaaagggc

37038

aactgcacgc
aagtgggact
cccgaataca
gagaacttca
cccaataaca
atgttgaatg
caccatccca
atcgtgagca
gtgcgcggtce
ctgatcatca
ggcaaaagca
acccccaatg
ggcgcgtgcec
atccccgagce
tgggagggaa
caagctgcgg
cgcgtgattg
gagggccgcea
tacaatgccg
gagatgaata
ggtaatgggt
aacggaacct
aaaagcgtgg
agctgcttcc

aatattcgct

tgatcgattc
tgttcatcga
ccagcctgceg
attggaccgg
gcttctttag
tgaccatgcc
gcacggaccg
ccaagcgcag
tgagctcccg
actctaatgg
gtgtgatgag
gcagcatccc
ccaagtacat
gacagacacg
tggttaacgg
atctgaagtc
aaaagacgaa
tccaagacct
agctcctggt
aactcttcga
gttttaagat
acgaccacaa
aactgaagag
tgctgtgcgce

gtaacatctg

-171-

attgctgggt
acgcagcaag
aagcctgatc
agtgacccaa
caagttgaat
caacagtgac
cgaacagata
ccagcagacc
catcagcata
caatcttatc
gagcgacgcc
caacgacaag
caagcagaac
gggcattttt
ctggtacggc
cacgcaagca
cgagaaattc
cgagcgctac
cgccttggaa
gaagacccgg
ctaccacaag
cgagtaccgc
tggctataag
cgtttggttyg

catttgaggt

gatccccact
gcattcagca
gcgagctctg
aacggtggct
tggctttaca
gactttgata
aacctgtacg
atcattccca
tactggacca
gccccacgcg
cccatcgaca
cctttccaga
accctgaagc
ggcgcaatcg
ttccgccatce
gccatcaacc
caccaaatag
gtggaggaca
aaccaacaca
aagcaactcc
tgcgacaata
gatgaggcag
gactggatac
ggtttcatca

ac

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6892



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

24
4977
ADN

<220>
<223>

<400> 24
cctgtgectt

ctggaaggtg
ctgagtaggt
tgggaagaca
agggtaatcg
cacaagataa
caaggggtgt
ccaacatgga
gtgcgacaat
gcaaaggtag
aatttatgcc
tcaccactgc
gtgaaaatat
gtaattgtcc
ataacggttt
aagtctggaa
gtgatttctc
ttggacgagt
gtgagttttc
atatgaataa
ttctagttgce

tgccactccc

ctagttgcca
ccactcccac
gtcattctat
atagcaggca
atttattcaa
aaatatatca
tatgagccat
tgctgattta
ctatcgattg
céttgccaat
tcttccgacc
gatccccggg
tgttgatgcg
ttttaacagce
ggttgatgcg
agaaatgcat
acttgataac
cggaatcgca
tccttcatta
attgcagttt
cagccatctg

actgtccttt

37038

Trinh tu nhén tao

gccatctgtt

tgtcctttce

tctggggggt

tgctggggat

caaagccacg
tcatgaacaa
attcaacggg
tatgggtata
tatgggaagc
gatgttacag
atcaagcatt
aaaacagcat
ctggcagtgt
gatcgcgtat
agtgattttyg
aagcttttgce
cttatttttg
gaccgatacc
cagaaacggc
catttgatgc
ttgtttgccc

cctaataaaa

gtttgcccct

taataaaatg

ggggtggggc
gcggtgggcet
ttgtgtctca
taaaactgtc
aaacgtcttg
aatgggctcg
ccgatgcgcc
atgagatggt
ttatccgtac
tccaggtatt
tcctgcgcecg
ttcgtctcge
atgacgagcg
cattctcacc
acgaggggaa
aggatcttgc
tttttcaaaa
tcgatgagtt
ctccceegtg

tgaggaaatt

-172-

cccccgtgece
aggaaattgc
aggacagcaa
ctatggatcc
aaatctctga
tgcttacata
ctcgaggccg
cgataatgtc
agagttgttt
cagactaaac
tcctgatgat
agaagaatat
gttgcattcg
tcaggcgcaa
taatggctgg
ggattcagtc
attaataggt
catcctatgg
atatggtatt
tttctaacca
ccttccttga

gcatcgcatt

Trinh tu nucleotit clla vecto chuyén nhiém pU-1-3-p430-BGHKBGH

ttccttgacc
atcgcattgt
gggggaggat
tagggataac
tgttacattg
aacagtaata
cgattaaatt
gggcaatcag
ctgaaacatg
tggctgacgg
gcatggttac
cctgattcag
attcctgttt
tcacgaatga
cctgttgaac
gtcactcatg
tgtattgatg
aactgcctcg
gataatcctg
tggctgtgcc
ccctggaagg

gtctgagtag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gtgtcattct
caatagcagg
aaagctgcgt
atgtgtaacg
tgattgcctc
ccctgtaacc
tacgtcaagc
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcttcec
ggtatcagct
aaagaacatg
ggcgtttttc
gaggtggcga
cgtgcgcectcet
gggaagcgtyg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcectttgate
tttggtcatg

ttttaaatca

attctggggg

catgctgggg

cttcacgccc
tcccaccggt
ggctgcacac
aacatcgatg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcctcge
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgctttcte
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa

atctaaagta

37038

gtggggtgag
atgcggtggg
gaggcgctta
gtgacgcacg
atcgcctagg
ggggcctgcet
catggtcata
gagccggaag
ttgcgttgcg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcccécctga
gactataaag
ccctgcecegcet
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt

tatatgagta

gcaggacagc
ctctatggat
ttgcccactg
tactacggtt
tttccgecegt
gctccttcge
gctgtttcct
cataaagtgt
ctcactgccc
acgcgcgggg
gctgcgctcg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccecgttceag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc

aacttggtct

-173-

aagggggagyg

ccgaccctcc
ggtacggggc
gttctaaata
gcctggtgtce
taccttagga
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgttcggc
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcccecectg
étgtccgcct
ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgcectc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt

gacagttacc

attgggaaga
ccggggctaa
gcgcttttat
gctgtccccg
gagggcccac
ccgttatagt
gttatccgct
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgagc
ataacgcagg
ccgcgttget
gctcaagtca
gaagctccct
ttctcecctte
tgtaggtcgt
gcgccttatc
tggcagcagc
tcttgaagtyg
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag

aatgcttaat

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcege
ccgggaagct
tacaggcatc
acgatcaagg
tcctccgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata
ccgaaaagtg
taggcgtatc
acacatgcag
agcccgtcag
atcagagcag
aaggagaaaa
gcgatcggtg
gcgattaagt
tgaattcgac

tttggctctg

cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactyg
tcattctgag
aataccgcgc
cgaaaactct
cccaactgat
aggcaaaatg
ttcctttttce
tttgaatgta
ccacctgacg
acgaggccct
ctcccggaga
ggcgcgtcag
attgtactga
taccgcatca
cgggcctctt
tgggtaacgc
gtaactataa

ggtatttagc

37038

cgatctgtct
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtcgtt
gatcccccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
tttagaaaaa
tctaagaaac
ttcgtctcge
cggtcacagc
cgggtgttgg
gagtgcacca
ggcgccattc
cgctattacg
cagggttttc
cggtcctaag

ttccctccca

atttcgttca
cttaccatct
tttatcagca
atccgcctcecc
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
taaacaaata
cattattatc
gcgtttcggt
ttgtctgtaa
cgggtgtcgg
tatgcggtgt
gccattcagg
ccagctggcg
ccagtcacga
gtagcgaatt

cttctcattc

-174-

tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
ggggttccge
atgacattaa
gatgacggtg
gcggatgcceg
ggctggctta
gaaataccgc
ctgcgcaact
aaagggggat
cgttgtaaaa
tttccattgg

cactttctcc

cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgce
ccggttcccea
gctccttcgg
ttatggcagc
ctggtgagta
gcccggegtce
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag
gcacatttcc
cctataaaaa
aaaacctctg
ggagcagaca
actatgcggc
acagatgcgt
gttgggaagg
gtgctgcaag
cgacggccag
gccccteect

acctgcacct

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



tttccatctc
tcctetgtcet
caagagtatg
aaccctgagg
gccagcctag
attgacgggg
gcagaagagt
ggtggagacg
gctgtagtgc
<210>
<211>

<212>
<213>

25

ADN
<220>
<223>

<400> 25
cctgtgectt

ctggaaggtg
ctgagtaggt
tgggaagaca
agggtaatcg
cacaagataa
caaggggtgt
ccaacatgga
gtgcgacaat
gcaaaggtag
aatttatgcc

tcaccactgc

6678

ctctccaact
ccatctccaa
taaaaagctg
agtttccacg
agcgtaagcc
aatttttgat
tgttgtccta
gcgtgggcga

caccacctgt

ctagttgcca
ccactcccac
gtcattctat
atagcaggca
atttattcaa
aaatatatca
tatgagccat
tgctgattta
ctatcgattg
cgttgccaat
tcttccgacc

gatccccggg

37038

cgccgccatg
ctagtgtcga
tcattctcaa
ggaaccagag
acatacgcgc
ccataaaatg
cccaatgttt
tactgtataa

aaagctgtga

Trinh tu nhdn tao

gccatctgtt
tgtcctttcc
tctggggggt

tgctggggat

caaagccacg
tcatgaacaa
attcaacggg
tatgggtata
tatgggaagc
gatgttacag
atcaagcatt

aaaacagcat

agacccgagg
cctctatttg
ctactgagaa
tctaggctcg
tatccttgcet
ctagcgttca
atgaatctgt
agttgtacta

taagctgcag

gtttgcccct

taataaaatg

ggggtggggc
gcggtgggcet
ttgtgtctca
taaaactgtc
aaacgtcttg
aatgggctcg
ccgatgcgcec
atgagatggt
ttatccgtac

tccaggtatt

-175-

gagtttcgcg gggccgcgcec
aggacccgcc gagtacccca
taatatcaaa gctaaagata
tgcgcggata catcgaatac
tccagcgcgt gaacctacac
atgctgcgat gcgcccatcc
aggatgacta acagatttgg
cttaccagcc cagtcagtgt

ttgcggccge cgggtac

ccccecgtgec ttceccttgacc
aggaaattgc atcgcattgt
aggacagcaa gggggaggat
ctatggatcc tagggataac
aaatctctga tgttacattg
tgcttacata aacagtaata
ctcgaggccg cgattaaatt
cgataatgtc gggcaatcag
agagttgttt ctgaaacatg
cagactaaac tggctgacgg
tcctgatgat gcatggttac

agaagaatat cctgattcag

4500

4560

4620

4680

4740

4800

4860

4920

4977

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

60

120

180

240

300

360

420

480

540

600

660

720



gtgaaaatat
gtaattgtcc
ataacggttt
aagtctggaa
gtgatttctc
ttggacgagt
gtgagttttc
atatgaataa
ttctagttgc
tgccactccc
gtgtcattct
caatagcagg
aaagctgcgt
atgtgtaacg
tgattgcctc
ccctgtaacc
tacgtcaagc
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcttce
ggtatcagct
aaagaacatg
ggcgtttttc
gaggtggcga

cgtgcgctct

tgttgatgcg
ttttaacagc
ggttgatgcg
agaaatgcat
acttgataac
cggaatcgca
tccttcatta
attgcagttt
cagccatctg
actgtccttt
attctggggg

catgctgggg

cttcacgccc
tcccaccggt
ggctgcacac
aacatcgatg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcctege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag

cctgttccga

37038

ctggcagtgt
gatcgcgtat
agtgattttg
aagcttttgce
cttatttttg
gaccgatacc
cagaaacggc
catttgatgc
ttgtttgccc
cctaataaaa
gtggggtggg
atgcggtggg
gaggcgctta
gtgécgcacg
atcgcctagg
ggggcctgcet
catggtcata
gagccggaag
ttgcgttgcg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccectga
gactataaag

ccctgceccegcet

tcctgecgcecg
ttcgtctcge
atgacgagcg
cattctcacc
acgaggggaa
aggatcttgce
tttttcaaaa
tcgatgagtt
ctccccegtg
tgaggaaatt
gcaggacagc
ctctatggat
ttgcccactg
tactacggtt
tttccgecegt
gctccttecge
gctgtttcct
cataaagtgt
ctcactgccc
acgcgcegggyg
gctgcgcetceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg

taccggatac

-176-

gttgcattcg
tcaggcgcaa
taatggctgg
ggattcagtc
attaataggt
catcctatgg
atatggtatt
tttctaacca
ccttccttga
gcatcgcatt

aagggggagg

ccgaccctcece
ggtacggggc
gttctaaata
gcctggtgtc
taccttagga
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgttcggce
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcccectg

ctgtccgect

attcctgttt
tcacgaatga
cctgttgaac
gtcactcatg
tgtattgatg
aactgcctceg
gataatcctg
tggctgtgcc
ccctggaagg
gtctgagtag
attgggaaga
ccggggctaa
gcgcttttat
gctgtccccg
gaggécccac
ccgttatagt
gttatccgct
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgagce
ataacgcagg
ccgcgttget
gctcaagtca
gaagctccct

ttctcccttc

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



gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatc
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagcgce
ccgggaagct
tacaggcatc
acgatcaagg
tcctececgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc

cggatacata

gcgctttctce
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcgc
cgaaaactct
cccaactgat
aggcaaaatg
ttcectttttce

tttgaatgta

37038

atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatcccccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg

tttagaaaaa

ctgtaggtat
ccccgttceag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggc
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgéctcc
taatagtttyg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat

taaacaaata

-177-

ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttccgce

tgtaggtcgt
gcgccttatc
tggcagcagc
tcttgaagtyg
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccce
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgc
ccggttccca
gctccttcgg
ttatggcagc
ctggtgagta
gcccggegte
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag

gcacatttcc

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
tttggctctg
tttccatctc
tcctectgtcet
caagagtatg
aaccctgagg
gccagcctag
attgacgggg
gcagaagagt
ggtggagacg
gctgtagtgce
aaaattgttc
ttaccacgcc
gactcattcc
caaagccccg
gtgcgacctt
gaatggcgcc

tacagtcagc

ccacctgacg
acgaggccct
ctcccggaga
ggcgcgtcag
attgtactga
taccgcatca
cgggcctctt
tgggtaacgc
gtaactataa
ggtatttagc
ctctccaact
ccatctccaa
taaaaagctg
agtttccacg
agcgtaagcc
aatttttgat
tgttgtccta
gcgtgggcga
caccacctgt
gtgctgttct
aataattcca
gtgaacctct
ctgcaattgg
ctcctgaccg
tgctatcctg

agcttcgaaa

37038

tctaagaaac
ttcgtctcge
cggtcacagc
cgggtgttgg
gagtgcacca
ggcgccattc
cgctattacg
cagggttttc
cggtcctaag
ttccctecca
cgccgccatg
ctagtgtcga
tcattctcaa
ggaaccagag
acatacgcgc
ccataaaatg
cccaatgttt
tactgtataa
aaagctgtga
gcgccttcac
ccgacacggt
tggagaactc
ggaattgtaa
ccaacagttg
gggagttcgc

gattcgagat

cattattatc
gcgtttcggt
ttgtctgtaa
cgggtgtcgag
tatgcggtgt
gccattcagg
ccagctggcg
ccagtcacga
gtagcgaatt
cttctcattc
agacccgagg
cctctatttg
ctactgagaa
tctaggctcg
tatccttgcet
ctagcgttca
atgaatctgt
agttgtacta
taagctgcag
tgctctgaag
ggataccatc
acacaatggt
cgtggccgga
gtcctacatc
tgactacgag

cttcccaaag

-178-

atgacattaa
gatgacggtg
gcggatgccg
ggctggctta
gaaataccgc
ctgcgcaact
aaagggggat
cgttgtaaaa
tttccattgg
cactttctcc
gagtttcgcg
aggacccgcc
taatatcaaa
tgcgcggata
tccagcgcegt
atgctgcgat
aggatgacta
cttaccagcc
ttgcggccgc
gcagacacca
ctggagaaga
aaattgtgca
tggatactgg
attgagacga
gagctgcgceg

gccactagct

cctataaaaa
aaaacctctg
ggagcagaca
actatgcggc
acagatgcgt
gttgggaagg
gtgctgcaag
cgacggccag
gcccctecect
acctgcacct
gggccgegcece
gagtacccca
gctaaagata
catcgaatac
gaacctacac
gcgcccatcc
acagatttgg
cagtcagtgt
cgatggaggc
tctgcgtggg
acgtgaccgt
gccttaacgg
ggaaccccga
gcaacagcaa
agcagttgtc

ggcccaacca

3900

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



cgatactacc
caacctgctg
aaacaacaaa
cgatcagcaa
ttaccagcgc
aatgaactac
caacttgatc
gatgagtgat
gaaaagcaat
tgttaaaagc
ccgcggactg
cggctggtac
gagcacccaa
gaacatccag
tctgaacaag
gatactgctt
cgaaaaggtc
gttctatcac
cccgcegctac
aagcgttggt
gttggtgagc
catctgcatc
<210>
<211>

<212>
<213>

26
566
PRT

<400> 26

aagggcacta
tggatcgtga
ggcaaagagg
accctgtacc
ttcacccccg
tactggaccc
gcccecgtgge
gcccacgtgce
ctgccctttce
actcagctcc
ttcggcgcaa
ggctaccacc
atagcaatcg
ttcacaagcg
aaggttgacg
gagaacgagc
aagtcacagt
aagtgtgaca
tctgaggaga
gtccatcaga
ctgggcgcta

tgaggtac

Virut cim A

37038

cagtgagttg
agaagggtaa
tgttggttat
agaacaacca
aaatcgtcgce
tgctggatca
acgcgttcgce
ataactgcac
agaatgtgca
gcatggccac
tcgcgggcett
atcaaaatga
atggcatctc
tggggaagga
atgggttcct
gcaccctgga
tgcgaaacaa
acgagtgcat
gtaagctcaa
tcctggcecat

taagcttttg

cagccacagc
cagctacccc
ctggggcgtg
cacctacgtg
acgaccgaag
aggcgacact
cctcaataaa
cacgaagtgc
ccccatcacc
cggactgcgc
tatagagggc
gcaaggttcc
caacaaggtg
gttcaataac
cgatgtctgg
cttccacgac
tgcgaaggag
ggagagcgtc
ccgcgaagag
ctacagcacc

gatgtgttct

-179-

ggtgccaata
aagctgagca
catcatcccc
agcgtcggta
gtgagagggc
attaccttcg
ggatctaata
cagacccctc
atcggcgagt
aacatcccga
ggctggaccg
ggctacgccg
aacagcgtga
ctggaaaagc
acctataacg
ttcaacgtga
ataggcaacg
aagaacggca
attgacggcg
gtggctagct

aatgggagcc

gcttctaccg
aatcttacac
caaccgactc
gctctaagta
aggccgggag
aggctaccgg
gcggcataat
acggcgcact
gccccaagta
gcatccaatc
gcatgatcga
cagaccagaa
tcgaaaagat
gcatcgagaa
ccgagctcct
aaaacctgta
gctgcttcga
cttacaacta
tgaaactgga
ctctggttct

tgcagtgccg

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6678



Met

Ala

Val

Leu

Ala

65

Asn

Val

Ile

Glu

Ser

145

Phe

Lys

Leu

Lys

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Asn

Tyr

Leu

Trp

Ala

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Lys

Ser

Gly
195

Ile

Leu

20

Val

Asp

His

Cys

Ser

100

Glu

Glu

Gly

Asn

Lys

180

Ile

Leu

Cys

Leu

Lys

Leu

Glu

85

Ser

Glu

Ile

Val

Leu

165

Ser

His

Val

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Thr

150

Ile

Tyr

His

Val

Gly

Lys

Asn

55

Lys

Leu

Asp

Arg

Pro

135

Ala

Trp

Ile

Pro

Leu

Tyr

Asn

40

Gly

Cys

Ser

Asn

Glu

120

Lys

Ala

Leu

Asn

Ser
200

37038

Leu

His

25

Val

Lys

Asn

Thr

Gly

105

Gln

Thr

Cys

Val

Asp

185

Thr

Tyr
Ala
Thr
Leu
Ile
Ala
90

Thr
Leu
Ser
Pro
Lys
170

Lys

Ser

-180-

Thr

Asn

Val

Cys

Ala

75

Ser

Cys

Ser

Ser

His

155

Gly

Ala

Phe

Asn

Thr

Lys

60

Gly

Ser

Tyr

Ser

Trp

140

Ala

Gly

Lys

Asp

Ala

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Asn

Glu

Gln
205

Thr

Thr

30

Ser

Arg

Ile

Ser

Gly

110

Ser

Asn

Ala

Ser

Val

190

Gln

Ala

15

Asp

Val

Gly

Leu

Tyr

95

Asp

Ser

His

Lys

Tyr

175

Leu

Ser

Asn

Thr

Asn

Val

Gly

80

Ile

Phe

Phe

Asp

Ser

160

Pro

Val

Leu



Tyr

Lys

225

Glu

Ile

Ala

Val

Thr

305

Pro

Asn

Phe

His

Thr

385

Glu

Gln

210

Lys

Gly

Thr

Met

His

290

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Asn

Phe

Arg

Phe

Glu

275

Asp

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Ala

Lys

Met

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Asp

Pro

Asn

245

Ala

Lys

Asn

Phe

Lys

325

Ile

Gly

Glu

Ile

Thr
405

Ala

Glu

230

Tyr

Thr

Ala

Thr

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Tyr

215

Ile

Tyr

Gly

Gly

Thr

295

Asn

Thr

Ser

Thr

Gly

375

Glu

Phe

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Arg

Gly

360

Ser

Ile

Thr

37038

Phe

Ile

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

Thr

Ala

Val

Arg

Leu

250

Val

Ile

Thr

Pro

Arg

330

Leu

Val

Tyr

Asn

Val
410

-181-

Gly

Pro

235

Val

Val

Ile

Pro

Ile

315

Leu

Phe

Asp

Ala

Lys

395

Gly

Thr

220

Lys

Glu

Pro

Ile

Lys

300

Thr

Ala

Gly

Gly

Ala

380

Val

Lys

Ser

Val

Pro

Arg

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Arg

Arg

Gly

Tyr

270

Asp

Ala

Gly

Gly

Ile

350

Tyr

Leu

Ser

Phe

Tyr

Asp

Asp

255

Ala

Thr

Ile

Lys

Leu

335

Ala

Gly

Lys

Val

Asn
415

Ser

Gln

240

Lys

Phe

Pro

Asn

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

His



Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Val

545

Gln

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile

530

Ser

Cys

<210>
<211>
<212>

<213>

<400>

Lys

Ile

435

Thr

Arg

Glu

Gly

Glu

515

Leu

Leu

Arg

27
566
PRT

27

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Glu

Ala

Gly

Ile

Ile

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Cys
565

Virut cim A

Glu

Tyr

Tyr

Leu

470

His

Asp

Asp

Tyr

Tle

550

Ile

Asn Leu

Asn Ala
440

His Asp
455

Lys Asn

Lys Cys

Tyr Pro

Gly Val
520

Ser Thr
535

Ser Phe

37038

Asn Lys
425

Glu Leu
Ser Asn
Asn Ala
Asp Asn

490

Lys Tyr
505
Lys Leu

Val Ala

Trp Met

Lys

Leu

Val

Lys

475

Thr

Ser

Glu

Ser

Cys
555

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Asp

Leu

445

Asn

Ile

Met

Glu

Thr

525

Leu

Asn

Asp

430

Leu

Leu

Gly

Glu

Ala

510

Arg

Val

Gly

Gly

Glu

Tyr

Asn

Ser

495

Lys

Ile

Leu

Ser

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Ile

Leu
560

Met Lys Thr Val Ile Ala Leu Ser Tyr Ile Phe Cys Leu Val Phe Gly

1

5

10

-182-

15



Gln

His

Gln

Gly

65

Thr

Asn

Cys

Ala

Gly

145

Asn

Tyr

Leu

Asn

Asp

His

Ile

50

Lys

Leu

Glu

Tyr

Ser

130

Val

Ser

Pro

Tyr

Leu
210

Leu

Ala

35

Glu

Ile

Ile

Lys

Pro

115

Ser

Thr

Phe

Met

Ile

195

Tyr

Pro

20

Val

Val

Cys

Asp

Trp

100

Tyr

Gly

Gln

Phe

Leu

180

Trp

Val

Gly

Pro

Thr

Asn

Ser

85

Asp

Asp

Thr

Asn

Ser

165

Asn

Gly

Gln

Lys

Asn

Asn

Asn

70

Leu

Leu

Val

Leu

Gly

150

Lys

Val

Val

Ala

Gly

Gly

Ala

55

Pro

Leu

Phe

Pro

Glu

135

Gly

Leu

Thr

His

Ser
215

Asn

Thr

40

Thr

His

Gly

Ile

Glu

120

Phe

Ser

Asn

Met

His

200

Gly

37038

Asn

25

Leu

Glu

Arg

Asp

Glu

105

Tyr

Thr

Ser

Trp

Pro

185

Pro

Lys

Thr

Val

Leu

Ile

Pro

90

Arg

Thr

Asn

Ala

Leu

170

Asn

Ser

Ile

-183-

Ala

Lys

Val

Leu

75

His

Ser

Ser

Glu

Cys

155

Tyr

Ser

Thr

Ile

Thr

Thr

Gln

60

Asp

Cys

Lys

Leu

Asn

140

Lys

Lys

Asp

Asp

Val
220

Leu

Ile

45

Asn

Gly

Asp

Ala

Arg

125

Phe

Arg

Ser

Asp

Arg

205

Ser

Cys

Thr

Phe

Ala

Gly

Phe

110

Ser

Asn

Gly

Gly

Phe

190

Glu

Thr

Leu

Asp

Ser

Asn

Phe

95

Ser

Leu

Trp

Pro

Asn

175

Asp

Gln

Lys

Gly

Asp

Met

Cys

80

Gln

Asn

Ile

Thr

Asn

160

Thr

Lys

Ile

Arg



Ser

225

Gly

Asp

Tyr

Pro

Pro

305

Cys

Arg

Gly

Phe

Ser

385

Ile

Glu

Gln

Leu

Ile

Phe

Ile

290

Asn

Pro

Asn

Phe

Arg

370

Thr

Glu

Val

Gln

Ser

Leu

Lys

275

Asp

Asp

Lys

Ile

Ile

355

His

Gln

Lys

Glu

Thr

Ser

Ile

260

Met

Thr

Lys

Tyr

Pro

340

Glu

Gln

Ala

Thr

Gly
420

Ile

Arg

245

Ile

Gln

Cys

Pro

Ile

325

Glu

Asn

Asn

Ala

Asn

405

Arg

Ile

230

Ile

Asn

Thr

Asn

Phe

310

Lys

Arg

Gly

Ser

Ile

390

Glu

Ile

Pro

Ser

Ser

Gly

Ser

295

Gln

Gln

Gln

Trp

Glu

375

Asn

Lys

Gln

Asn

Ile

Asn

Lys

280

Glu

Asn

Asn

Thr

Glu

360

Gly

Gln

Phe

Asp

37038

Ile

Tyr

Gly

265

Ser

Cys

Val

Thr

Arg

345

Gly

Ile

Ile

His

Leu
425

Gly

Trp

250

Asn

Ser

Ile

Asn

Leu

330

Gly

Met

Gly

Asn

Gln

410

Glu

-184-

Ser

235

Thr

Leu

Val

Thr

Lys

315

Lys

Ile

Val

Gln

Gly

395

Ile

Arg

Arg

Ile

Ile

Met

Pro

300

Ile

Leu

Phe

Asn

Ala

380

Lys

Glu

Tyr

Pro

Val

Ala

Arg

285

Asn

Thr

Ala

Gly

Gly

365

Ala

Leu

Lys

Val

Trp

Lys

Pro

270

Ser

Gly

Tyr

Thr

Ala

350

Trp

Asp

Asn

Glu

Glu
430

Val

Pro

255

Arg

Asp

Ser

Gly

Gly

335

Tle

Tyr

Leu

Arg

Phe

415

Asp

Arg

240

Gly

Gly

Ala

Ile

Ala

320

Met

Ala

Gly

Lys

Val

400

Ser

Thr



37038

Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu Val Ala Leu Glu
435 440 445

Asn Gln His Thr Ile Asp Leu Thr Asp Ser Glu Met Asn Lys Leu Phe
450 455 460

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

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

Ile Arg Asn Gly Thr Tyr Asp His Asn Glu Tyr Arg Asp Glu Ala Val
500 505 510

Asn Asn Arg Phe Gln Ile Lys Ser Val Glu Leu Lys Ser Gly Tyr Lys
515 520 525

Asp Trp Ile Leu Trp Ile Ser Phe Ala Ile Ser Cys Phe Leu Leu Cys
530 535 540

Ala Val Trp Leu Gly Phe Ile Met Trp Ala Cys Gln Lys Gly Asn Ile
545 550 555 560

Arg Cys Asn Ile Cys Ile
565

<210> 28

<211> 566

<212> PRT

<213> Virut cium A

<400> 28

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 30

Val Asp Thr Ile Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn

-185-



Leu

Ala

65

Asn

Ile

Ala

Glu

Thr

145

Phe

Lys

Ile

Tyr

Gln

225

Ala

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

Gln

210

Arg

Gly

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Arg

Ser

Gly

195

Asn

Phe

Arg

Asn

Gln

Cys

Ser

100

Glu

Glu

Gly

Asn

Lys

180

Val

Asn

Thr

Met

Ser

Leu

Asp

85

Asn

Glu

Ile

Thr

Leu

165

Ser

His

His

Pro

Asn

His

Gly

70

Leu

Ser

Leu

Phe

Thr

150

Leu

Tyr

His

Thr

Glu

230

Tyr

Asn

55

Asn

Leu

Lys

Arg

Pro

135

Val

Trp

Thr

Pro

Tyr

215

Ile

Tyr

40

Gly

Cys

Leu

Asn

Glu

120

Lys

Ser

Ile

Asn

Pro

200

Val

Val

Trp

37038

Lys

Asn

Thr

Gly

105

Gln

Ala

Cys

Val

Asn

185

Thr

Ser

Ala

Thr

Leu

Val

Ala

90

Ala

Leu

Thr

Ser

Lys

170

Lys

Asp

Val

Arg

Leu

-186-

Cys

Ala

75

Asn

Cys

Ser

Ser

His

155

Lys

Gly

Ser

Gly

Pro

235

Leu

Ser

60

Gly

Ser

Tyr

Thr

Trp

140

Ser

Gly

Lys

Asp

Ser

220

Lys

Asp

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Asn

Glu

Gln

205

Ser

Val

Gln

Asn

Ile

Ser

Gly

110

Ser

Asn

Ala

Ser

Val

190

Gln

Lys

Arg

Gly

Gly

Leu

Tyr

Glu

Ser

His

Asn

Tyr

175

Leu

Thr

Tyr

Gly

Asp

Lys

Gly

80

Ile

Phe

Phe

Asp

Ser

160

Pro

Val

Leu

Tyr

Gln

240

Thr



Ile

Ala

Val

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Thr

Leu

His

290

Asn

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

Phe

Asn

275

Asn

Leu

Tyr

Pro

Glu

355

Gln

Ile

Met

Lys

Val

435

Thr

Glu

260

Lys

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

245

Ala

Gly

Thr

Phe

Lys

325

Ile

Gly

Glu

Ile

Ile

405

Ile

Thr

Asp

Thr

Ser

Thr

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Glu

Tyr

Phe

Gly

Asn

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Asn

Asn

His

Asn

Ser

280

Cys

Val

Gln

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

37038

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

Ser

Ser

Asn

425

Glu

Phe

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

-187-

Ala

Met

Pro

Ile

315

Met

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Pro

Met

His

300

Thr

Ala

Gly

Gly

Ala

380

Val

Lys

Val

Ile

Lys

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

His

270

Asp

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

255

Ala

Ala

Leu

Glu

Leu

335

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Phe

His

Lys

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Asn

Phe

Asn

Glu



Lys
465
Cys
Lys
Asn
Gln
Val
545

Gln

450

Val

Phe

Asn

Arg

Ile

530

Ser

Cys

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

<400>

Met

Ala

Val

Leu

Lys

Asp

Asp

Leu
50

Lys

Glu

Gly

Glu

515

Leu

Leu

Arg

29
564
PRT

Ser

Phe

Thr

500

Glu

Ala

Gly

Ile

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Cys
565

Virut cum A

29

Ala

Thr

Thr

35

Glu

Lys

Ile
20

Val

Leu

Cys

Leu

Asp Asn

Leu

470

His

Asn

Asp

Tyr

Ile

550

Ile

Leu

Ile

Glu

His

455
Arg

Lys

Tyr

Gly

Ser

535

Ser

Ile

Gly

Lys

Asn
55

Asn

Cys

Pro

Val

520

Thr

Phe

Leu

Tyr

Asn

40

Gly

37038

Asn

Asp

Arg

505

Lys

Val

Trp

Trp

His

25

Val

Lys

Ala

Asn

490

Tyr

Leu

Ala

Met

Cys

10

Ala

Thr

Leu

-188-

Lys

475

Glu

Ser

Glu

Ser

Cys
555

Ala

Asn

vVal

Cys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Leu

Asn

Thr

Lys
60

Ile

Met

Glu

Val

525

Leu

Asn

Ser

Ser

His

45

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Ala

Thr

30

Ser

Lys

Asn

Ser

495

Lys

Val

Leu

Ser

Thr

15

Asp

Val

Gly

Gly

480

Val

Leu

His

Leu

Leu
560

Asp

Thr

Asn

Val



Ala

65

Asn

Ala

Ser

Glu

Ile
145

Arg

Ser

Gly

Lys

Phe

225

Arg

Phe

Pro

Pro

Glu

Asp

Arg

130

Gly

Asn

Lys

Val

Glu

210

Thr

Ile

Glu

Leu

Glu

Thr

Tyr

115

Phe

Ala

Leu

Ser

His

195

Thr

Pro

Asn

Ala

Gln

Cys

Pro

100

Glu

Glu

Thr

Leu

Tyr

180

His

Ala

Glu

Tyr

Asn
260

Leu

Glu

85

Asn

Glu

Ile

Ala

Trp

165

Val

Pro

Tyr

Ile

Tyr

245

Gly

Gly

70

Ser

Ala

Leu

Phe

Ser

150

Leu

Asn

Ser

Val

Ala

230

Trp

Asn

Lys

Leu

Glu

Arg

Pro

135

Cys

Thr

Asp

Asn

Ser

215

Lys

Thr

Leu

Cys

Phe

Asn

Glu

120

Lys

Ser

Glu

Lys

Ile

200

Val

Arg

Leu

Ile

37038

Ser

Ser

Gly

105

Gln

Glu

Lys

Lys

Glu

185

Glu

Met

Pro

Leu

Ala
265

Ile

Lys

90

Ile

Leu

Ser

Gln

Asn

170

Arg

Asp

Ser

Lys

Glu

250

Pro

-189-

Ala

75

Lys

Cys

Ser

Ser

Gly

155

Gly

Glu

Gln

Ser

Ile

235

Pro

Trp

Gly

Ser

Tyr

Ser

Trp

140

Arg

Ser

Val

Arg

Leu

220

Arg

Lys

Tyr

Trp

Trp

Pro

Val

125

Pro

Ser

Tyr

Leu

Ala

205

Tyr

Asn

Asp

Ala

Ile

Ser

Gly

110

Ser

Lys

Ser

Pro

Val

190

Ile

Asn

Gln

Thr

Phe
270

Leu

Tyr

95

Tyr

Ser

His

Phe

Asn

175

Leu

Tyr

Arg

Glu

Ile

255

Ala

Gly

80

Ile

Phe

Phe

Ser

Tyr

160

Leu

Trp

Arg

Arg

Gly

240

Ile

Leu



Ser

Glu

Leu

305

Tyr

Pro

Glu

Gln

Asn

385

Met

Lys

Ile

Thr

Lys
465

Arg

Cys

290

Pro

Val

Ser

Gly

Asn

370

Ala

Asn

Arg

Trp

Leu

450

Gly

Gly

275

Asp

Phe

Lys

Ile

Gly

355

Glu

Ile

Thr

Met

Thr

435

Asp

Gln

Phe

Ala

Gln

Ser

Gln

340

Trp

Gln

Asn

Gln

Glu

420

Tyr

Phe

Leu

Glu

Lys

Asn

Thr

325

Thr

Thr

Gly

Gly

Phe

405

Asn

Asn

His

Lys

Ser

Cys

Val

310

Lys

Arg

Gly

Ser

Ile

390

Thr

Leu

Ala

Asp

Asn
470

Gly

Gln

295

His

Leu

Gly

Met

Gly

375

Thr

Ala

Asn

Glu

Ser

455

Asn

Ile

280

Thr

Pro

Lys

Leu

Ile

360

Tyr

Asn

Val

Lys

Leu

440

Asn

Ala

37038

Ile

Pro

Val

Met

Phe

345

Asp

Ala

Lys

Gly

Lys

425

Leu

Val

Lys

Val

Gln

Thr

Ala

330

Gly

Gly

Ala

Val

Lys

410

Val

Val

Lys

Glu

-190-

Ser

Gly

Ile

315

Thr

Ala

Trp

Asp

Asn

395

Glu

Asp

Leu

Ser

Ile
475

Asn

Ala

300

Gly

Gly

Ile

Tyr

Gln

380

Ser

Phe

Asp

Leu

Leu

460

Gly

Ala

285

Ile

Glu

Leu

Ala

Gly

365

Lys

Val

Asn

Gly

Glu

445

Tyr

Asn

Ser

Asn

Cys

Arg

Gly

350

Tyr

Ser

Ile

Lys

Phe

430

Asn

Glu

Gly

Met

Ser

Pro

Asn

335

Phe

His

Thr

Asp

Leu

415

Leu

Glu

Lys

Cys

Asp

Ser

Lys

320

Ile

Ile

His

Gln

Lys

400

Glu

Asp

Arg

Val

Phe
480



37038

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

Gly Thr Tyr Asp Tyr Pro Arg Tyr Ser Glu Glu Ser Lys Leu Asn Arg
500 505 510

Glu Lys Ile Asp Gly Val Glu Leu Lys Ser Met Gly Val Tyr Gln Ile
515 520 525

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

Leu Gly Ala Thr Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gln Cys
545 550 555 560

Arg Ile Cys Ile

. <210> 30
<211> 19
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> doan lién két GS

<400> 30

His Met Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Thr

<210> 31
<211> 947
<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Trinh tu ADN téng hop cua glycoprotein c (Gc) da bi cidt cut bao gdm
cac vi tri giéi han d& tao dong phu

-191-



<400> 31
gcggccgeat

atacgctgat
agtgcatggc
ccgacgccag
tcgaccggtt
agagccagct
tccagtggaa
agcacatctg
ccagagagat
ttatcctgaa
tcaagcagac
cccagagcaa
acgtgaccat
gttccggagg
acagcacagt
tgtgcagcaa
<210> 32

<211>

<212>
<213>

ADN

<220>
<223>
SBVGc,

<400> 32
tctagactcg

attgacgggg
gccgaggagce

gggaggagac

3060

gaaggcgatc
caactgcaag
cttctaccag
cgtggacgaa
catcagcgag
gtgtccactg
ggccctggcec
ccggtgcectg
gagcatctac
tatcatgcgg
caaggactac
cctgcagctyg
tgagaaaacc
tggaggttcc
tgcgagcagc

cggctctctc

agcgcaagcc
agtttctggt

tgctgtcata

agcgtgggceg

37038

ctggttgtgc
aacatccaga
aacaagacca
caggaactga
tccagcgtga
caagtgcacg
cgcagcttta
gaatccatgc
tacgacggcc
tacatcgtgc
caggccctga
aagggcttcc
ccccagaccce
ggaggtggag
ctggtcctga

cagtgccgca

Trinh ty nhdn tao

ctacacgcgc
tcacaagatg
cccaatgttt

acggtgtata

tgctgtacac
gcacccagct
gcagccccegt
ttaagtctct
tcgagacaca
atatcttcac
ccctgggegt
agatgtgtac
accccgacag
ccggcectggg
gacacatcca
tggaattcgt
tgaccaccct
gttccggagg
tcgtgagcect

tctgtatctg

tacccctgcet
ctagcgttca
gctcaacttt

aagttggtct

-192-

ctttgccacc
gacaatcgag
cgtgatcaac
gaacctgaac
ggtgtactac
catcaacagc
gtgcaacacc
cagcaccaag
attcgagcac
cagagtgctg
gggcaagctg
ggacttcatc
gagcctgatt
tggcaccata
gggtgctata

aggtacc

ttcaacgcgt
atgccgcgat
aggatgacta

gctttcaagc

gccaacgccg
cacctgagca
gagatcatct
tgcaacgtga
gagtatatca
gccagcaaca
aacccccaca
accgaccacg
gacatgaaga
ctggaccaga
agccccaagt

ctgggcgcca

.catatgggag

ctggccattt

tcattctgga

caacctgcac
gcgcccatceg
acctgtttct

cctgccactg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

947

Manh ADN duoc si dung dé tai td hop RED dé tao ra pRacH-SE-70-455-

60

120

180

240



cgctacagtg
tatactacct
cgagagtata
gccgtttget
attggatttg
cgtaactagg
aaacgtgaga
cggagcgcta
gttttaccgc
gctgctgtac
gagcacccag
cagcagcccc
gattaagtct
gatcgagaca
cgatatcttc
taccctgggce
gcagatgtgt
ccaccccgac
gcccggcectg
gagacacatc
cctggaattc
cctgaccacc
aggttccgga
gatcgtgagc
catctgtatc

atgtttggtg

ccaccaactg
tatttatacg
taactcccat
tagtcataat
cgataccgcg
gggcctccca
agaaatcagt
ccgccagcag
taccatagga
acctttgcca
ctgacaatcg
gtcgtgatca
ctgaacctga
caggtgtact
accatcaaca
gtgtgcaaca
accagcacca
agattcgagc
ggcagagtgc
cagggcaagc
gtggacttca
ctgagcctga
ggtggcacca
ctgggtgcta
tgaggtacca

tttgcggcta

37038

taaagcggta
ctccgagctg
cattgcccac
atctaccgcc
catgtggatg
ctgaggcact
ctcatgcgcc
tttcatccgce
tccgatccat
ccgccaacgc
agcacctgag
acgagatcat
actgcaacgt
acgagtatat
gcgccagcaa
ccaaccccca
agaccgacca
acgacatgaa
tgctggacca
tgagccccaa
tcctgggcecgce
ttcatatggg
tactggccat
tatcattctg
ataaacgcgg

ttataacgct

gtaagctgca
tttttcagca
aagcttatgc
gtttacgcag
tgtattttaa
accggcttag
attagcgcta
ctggttacgg
gggcggcecge
cgatacgctg
caagtgcatg
ctccgacgcc
gatcgaccgg
caagagccag
catccagtgg
caagcacatc
cgccagagag
gattatcctg
gatcaagcag
gtcccagagc
caacgtgacc
aggttccgga
ttacagcaca
gatgtgcagc
tatgtctacc

cttgagtttt

-193-

gtggtcgact
tgctagcacc
cacttattag
cagacgctat
tgagatcaac
cagctgacta
ggctagttag
gtttgttaac
atgaaggcga
atcaactgca
gccttctacc
agcgtggacg
ttcatcagcg
ctgtgtccac
aaggccctgg
tgccggtgcece
atgagcatct
aatatcatgc
accaaggact
aacctgcagc
attgagaaaa
ggtggaggtt
gttgcgagca
aacggctctc
ttcaagccta

atgctatctc

ggtggtagca
caacgccgag
cgtccgcectcet
ctgcgacaca
ctccatgaag
acacagtata
cgtggaggac
acctaccggt
tcctggttgt
agaacatcca
agaacaagac
aacaggaact
agtccagcegt
tgcaagtgca
cccgcagcett
tggaatccat
actacgacgg
ggtacatcgt
accaggccct
tgaagggctt
ccccccagac
ccggaggtgg
gcctggtect
tccagtgccg
tgatgaacgg

tgggaacatg

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



cgaaaattac
caaagccacg
tcatgaacaa
attcaacggg
tatgggtata
tatgggaagc
gatgttacag
atcaagcatt
aaaacagcat
ctggcagtgt
gatcgcgtat
agtgattttg
aagcttttgce
cttatttttg
gaccgatacc
cagaaacggc
catttgatgc
atgaacggat
ggaacatgcg
ggactcagaa
cgcgcagaag
<210>
<211>

<212>
<213>

33
17
ADN

<220>
<223>

aggcgtgtgg
ttgtgtctca
taaaactgtc
aaacgtcttg
aatgggctcg
ccgatgcgcc
atgagatggt
ttatccgtac
tccaggtatt
tcctgecgecg
ttcgtctecge
atgacgagcg
cattctcacc
acgaggggaa
aggatcttgce
tttttcaaaa
tcgatgagtt
gtttggtgtt
aaaattacag
tcttggcgcea

caaagaattt

doan mdi

37038

ttcgggatcc
aaatctctga
tgcttacata
ctcgaggccg
cgataatgtc
agagttgttt
cagactaaac
tcctgatgat
agaagaatat
gttgcattcg
tcaggcgcaa
taatggctgg
ggattcagtc
attaataggt
catcctatgg
atatggtatt
tttctaaaat
tgcggctatt
gcgtgtggtt
ggcatggaag

agagacccac

Trinh tu nhdn tao

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

gtaccctcaa

-194-

agggtaatcg
cacaagataa
caaggggtgt
ccaacatgga
gtgcgacaat
gcaaaggtag
aatttatgcc
tcaccactgc
gtgaaaatat
gtaattgtcc
ataacggttt
aagtctggaa
gtgatttctc
ttggacgagt
gtgagttttc
atatgaataa
tgtctacctt
tgagttttat
ccctgttggt
acgaaacata

gtgctgcaga

atttattcaa
aaatatatca
tatgagccat
tgctgattta
ctatcgattg
cgttgccaat
tcttccgacc
gatccccggg
tgttgatgcg
ttttaacagc
ggttgatgcg
agaaatgcat
acttgataac
cggaatcgca
tccttcatta
attgcagttt
caagcctatg
gctatctctg
gggtgcggtt
cgacaccatc

gtcgtctaga

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



<400> 33
cgtgcgcgga tacatcg

<210> 34
<211> 16
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan moi

<400> 34
cgcttcgcag gtgggce

<210> 35
<211> 19
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan mdi

<400> 35
gactggtggt agcatatac

<210> 36
<211> 19
<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> doan mdi

<400> 36
gatcaacgag atcatctcc

<210> 37
<211> 17
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan mdi

<400> 37
ctggagagag ccgttgc

37038

-195-

17

16

19

19

17





