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(54) VIRUT GAY BENH MAREK (MDV) BA BIEN NAP ON PINH VOI CAU TRUC
ADN NGOAI LAI, CHE PHAM CHUA VIRUT GAY BENH MAREK (MDV) TAI
TO HOP DUQC BIEN NAP ON PINH VOI CAU TRUC ADN NGOAI LAI VA
PHUONG PHAP TAO RA TAC NHAN VIRUT CO TAC DUNG BAO VE GIA
CAM CHONG LAI BENH MAREK
(57) Sang ché dé cap dén vacxin c6 tac dung hiéu qua dbi voi bénh Marek, c6 thé duoc
bao ché bang cach sir dung virut gy bénh Marek tai t6 hop (MDV), chung CVI988, da
dugc bién nap véi cau traic ADN ngoai lai gom ca trinh tu doan lap ¢ dau cudi cua virut
gay bénh ludi ndi mo khong tang bach cau. Tac nhan virut an toan ndy tao ra dap Gmg mién
dich bao vé mirc cao & ga chéng lai MDV thtr nghiém c6 doc tinh ma khéng giy ra tinh
trang bénh 1y nghiém trong. Cac thanh phan thich hop cua vacxin dé 'dung cho ga bao gdém
lidu tao mién dich hitu hiéu cta tac nhan virut moi ndy, cing v6i chat mang hodc chat pha
loang dugc dung.
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Linh vue k§ thut dwoe dé cap

Sang ché dé cap dén vacxin chura virut va cac phuong phap sir dung ching.
Cu thé hon, sang ché dé& cap dén cac vacxin méi c6 kha nang bao vé ga chéng lai su
nhiém virut giy bénh Marek, c6 do an toan va hiéu qua cai thién hon so véi cac loai

vacxin hién co.

Tinh trang k§ thuit cia sang ché

Bénh Marek (MD), 1a bénh tang sinh cao d6 té bao lympho réat phd bién &
ga, dugce phong ngira cho ga ban trén thi trudng bang cac vacxin chira virut sdng 13
cac virut herpes gy bénh MD di dugc 1am suy yéu hodc vo hai trong tu nhién.
Mic du cdc chuong trinh tiém ching duoc xem 14 c6 hiéu qua téng thé, nhung
nganh chan nuoi gia cAm van lién tuc bi ton thit do bénh MD. Do virut MD ¢6 xu
huéng gy doc ngay cang manh hon theo thoi gian (vi du, bang cach chuyén sang
dang doc tinh hon), cing v6i ap luc kinh té d6i v6i nganh chan nudi gia cam, nén
van cin khuyén khich phét trién manh céc san pham hitu hiéu va an toan hon dé
bao vé t6t hon chéng cac chiing ¢ doc tinh rdt manh ma khong gy ra cac tac dung
phu (vi du, loan dudng tuyén uc).

C6 ba kiéu huyét thanh riéng biét cta virut MD da tim thdy & ga: (1) kiéu
huyét thanh 1 - dang sinh khdi u gy bénh nay, bao gdm ca virut MD ¢6 doc tinh
cao va thip va cac bién thé da dugc lam suy yéu cta ching; (2) kiéu huyét thanh 2 -
virut MD khéng sinh khdi u; va (3) kiéu huyét thanh 3 - virut herpes & ga tay
(herpesvirut of turkey - HVT). Trugc day, vacxin MD ciu thanh tir virut c6 kiéu
huyét thanh 3 ban ddu duoc phan l4p tir ga tdy nhu da néu trong Witter et al. [Am.
J. vet. Res.31:525-538 (1970)] va Okazaki et al. [Patent My s63,642,574]. Do
khong c6 kha nang sinh khéi u, kha nang nhiém c6 tinh tu gi6i han, c6 kha niang
sao chép tdt in vivo va in vitro, ¢6 thé & dang ché phim v bao va c¢6 thanh phan té
bao, va ¢6 hiéu qua bao vé¢ cao, nén HVT dugc coi 1a vacxin tiéu chuén cho céc
vacxin WID trén toan thé gi¢i. Ching HVT sir dung phd bién 1a FC126.

Vacxin tao ra tu chung SB-1 v6 hai trong tu nhién [Schat et al., J. Natl.
Cancer inst.60:1075-1082 (1978) va Patent My s6 4,160,0241, dang phén lap cia
kiéu huyét thanh virut 2 MD] da dugc cdp phép & My tir nim 1984. Chiing SB-1
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nay c6 kha nang bao vé kém ddi véi cac ching MDV ¢6 doc tinh manh. N6 thuong
duoc st dung két hop véi HVT & dang vacxin nhi gia do hai virut nay tao ra kha
ning bao vé cong hop tdt hon so véi khi ding mot virut don 1é [Schat et a/., Avian
Pathol. 11:593-606 (1982); Witter, Avian Pathol. 11:49-62 (1982), ndi dung cua tai
lidu nay dugc két hop vao ddy bang cach vién dan]. Tac dung nay duoc goi 1a "bao
vé hiép ddng". Hién nay, vacxin nhi gia SB-1 + HVT chiém hon 50% trén thi
trudng vacxin MD & M§ va duoc xem 13 ¢6 hiéu Iyc manh nhét trong sd cic san
pham MD khéc nhau. Tuy nhién, doi khi n6 ciing khong c6 hiéu qua.

Vacxin MD khac tao ra tir ching CVI988 dong vo tinh C (CVI988/C) dugc
cép phép sir dung trén thi trudng M. Vacxin nay c¢6 ngudn goc tir virut MD kiéu
huyét thanh 1 ¢6 ddc tinh yéu da dugc lam suy yéu bang cach ciy chuyén ndi tiép
trong méi trudng nudi cdy mod va duoc cong bd béi De Boer et al. [Avian Dis.
30:276-283 (1986)]. Cac dan xuét khic nira cia CVI988/C, duoc xac dinh la
CVI988/C/R6, ciing dugc mo ta bdi De Boer et al. [Advances in Disease Marek
Research, pp.405-4 3 (1988)]. Gan ddy, mot ching nguyén gbc c6 sb lan cay
chuyén thap, duoc ky hiéu 1a CV1988/Rispens, va da duoc sir dung trén thi truong &
cac nudc khac trong nhiéu nam, c¢6 hiéu lyc manh khang lai mot ) ching virut MD
c¢6 doc tinh rat manh, da dugc Witter et al. cong bd trong [4th Intl. Symp. Marek’s
Disease, pp. 315-319 (1992)].

Vacxin thtr nghiém c6 ngudn gbe tir Md11, 1a thé phan lap dai MD kiéu
huyét thanh 1 c6 doc tinh rit manh, da duge Witter cong bb trong tai liéu néu trén.
Md11 duoc lam suy yéu qua 75 lan cdy chuyén trong mdi truong nudi ciy té bao,
va vacxin thu duoc duge ky hiéu 1a Md11/75C. Nhén thdy ring vacxin nay c6 kha
ning bao vé tét chdng nhiém Md5 va hau hét cac virut MD ¢6 doc tinh manh khac
da thr nghiém; nhung no lai kém hiéu qua dbi véi ching IM/102W, mdt virut MD
kidu gbc duge bao vé mot cach hiru hiéu boi cac vacxin HVT va SB-1. Hon nita,
hiéu luc ciia né déu kém hon & cac loai ga con & khang thé HVT.

Trong Patent My s 4,895,717, Witter da boc 10 mot dan xudt thé hdi bién
cia Mdn/75C, duge goi 1a Md11/75C/R2. Nhan thdy rang Md11/75C/R2 nay c¢6
hiéu qua vuot troi so véi mot sé vacxin don gia khac va c6 hiéu qua twong duong
v6i vacxin nhi gia (HVT + SB-1) [Witter, Avian Dis. 31:752-765 (1987)]. Tuy
nhién, dac tinh gdy bénh vén ¢6 clia cac virut kiéu huyét thanh 1 va kha ning cua
cac chung suy yéu hoi bién sang dic tinh gdy bénh ning hon [Witter et al., Avian
Pathol. 13:75-92 (1984)] 1a céc yéu t6 can duoc xem xét khi xét cip phép cho céc
san pham nay. Dong vo tinh thu duoc bang cach cdy chuyén tiép ching
Mdn/75C/R2, duge ky hiéu 1a Md11/75C/R2/23 (hodc R2/23), duoc tim thiy boi
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Witter et al. [Avian Dis., 35:877-891 (1991)], c6 kha nang bao vé & muc cao cia
ching bd me ma khong co6 dic tinh gay bénh ctia né.

Witter cling md ta vacxin MD khac ¢6 ngudn goc tir 301 B/1 - thé phan 1ap
kiéu huyét thanh 2 khong gy bénh, trong Patent My s6 4,895,718, ndi dung ciia tai
liéu nay duoc két hop vao ddy bang cach vién din Chung 301 B/1 nay c6 kha ning
sao chép vuot troi thanh SB-1, ciing nhu kha ning bao vé chbng virut tbt hon.

Ciing da biét virut gdy bénh Marek tai t6 hop, duge goi 1a RMI1, ¢6 doan lap
dai & ddu cubi cua virut gay bénh lugi ndi mé khong ting bach cau duge hop nhét
én dinh vao ving doan lip ngin (repeat short - RS) ciia b gen ctia n. Ching nay
duoc tao ra & USDA-ARS-ADOL tir chung JM ciia virut gy bénh Marek kiéu
huyét thanh 1 [Witter et al., 1997, Avian Dis., 41:407-421, and Jones et al., 1996, J.
Virology, 70(4):2460-2467i]. Tuy nhién, nhan thay rang tuy ching RM1 tao ra murc
bao vé twong duong hodc vugt troi hon so vai CVI988, nhung né cling c6 lién quan
t6i tinh sinh bénh du, tirc 1a gy ra chimg loan dudng tuyén trc & gia cdm da dugc
didu tri.

Do do6, tuy cac vacxin HVT, SB-1, CVI9g88, CVI988/C, Mdl11/75C,
Md11/75C/R2 va 301 B/1 hién c6 c6 thé gy dap tng mién dich chdng lai mot sd
virut MD nhét dinh, nhung khong c6 vacxin nao trong sb cac vacxin nay cé kha
nang bao vé tdi uu chdng lai toan b cac virut MD thir nghiém & tit ca cac loai ga.
Hon nifa, cac vacxin nay kém hiéu luc chéng lai mét sb ching virut MD c6 ddc
tinh rdt manh méi duoc phan Iap. Pé ngin ngira sy bung phét ciia bénh MD & pham
vi rong trong tuwong lai, van cin nghién ctru phat trién cc vacxin an toan hon, c6

hiéu Iuc cao hon chéng lai cac chung virut MD c6 ddc tinh manh.

Ban chét k§ thuit ciia sang ché

Sang ché dwa mot phan vao qua trinh san xuét va str dung cic vacxin bao
gdm virut gdy bénh Marek (MDV) da dugc boc 16 ban diu trong don s6 USSN
10/623,891 (sb cong bd don US2005/0019348A1, cia Reddy et al.), noi dung cia
no, cling nhu toan bd tién trinh cua don nay, déu duoc két hop toan bo vao day
béng cach vién dan. Dic biét, sang ché nay dua trén phat hién dang ngac nhién va
bat ngd rang trén thuc té “virut” CVRM2 (chiing “CVI988” ctia MDV dugc bién
nap voéi cAu trac ADN ngoai lai; da dugc boc 19, vi du, trong Bang 1 cta Reddy et
al.) khong phai 1a virut gdy bénh Marek (MDV) da dugc 1am suy yéu tai to hgp don
1¢, khac biét vé mat dong vo tinh. Thay vao d6, ngudi nop don di xac dinh duoc
rang CVRM?2 1a t§ hop khong ddng nhit cia MDV tai to hop va bd me, va khi
nguoi ndp don phan 1ap dugc dong vo tinh tinh khiét CVRM2 (duéi day duoc goi

la “RN1250”) va sau d6 dua ching vao cac loai gia cam, thi thu dugc do an toan va
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hiéu quéa vuot trdi ma nguoi co hiéu biét trung binh trong linh vuc khong du doan
duogc trong Reddy et al.

Dua trén phat hién nay, muc dich cua sang ché 12 nham tao ra vacxin mdi, c6
kha ning bao vé cao chéng lai MD & céc loai gia cAm, ké ca ga. Ngoai ra, muc dich
cua sang ché 12 nham tao ra vacxin c6 kha nang bao v¢ manh hon chéng lai cac
ching ¢6 doc tinh manh cua virut gdy bénh Marek so v6i cac vacxin hién dang c6
trén thi truong.

Muc dich khéc ciia sang ché 12 nham cai thién kha ning séng va kha ning
sinh san cua ga, dic biét 1a ga gid va ga dé tring, va nham 1am giam ton thét kinh té
do bénh Marek gy ra cho nganh chin nudi gia cam.

Cac phuong an nay va phuong an khac dugce boc 16 hodc 1a hién nhién tir, va

bao ham trong, phan md ta chi tiét sang ché dudi day.

MO ta van tit cac hinh vé

FIG. 1 1a so d6 ctia bo gen MDV, chtra mdt ving don vi dai (UL) duoc chin
boi doan lip dao nguge (IRS), doan lp dai & dau cubi (TRL), doan lip dai bén
trong (IRL), va mdt ving don vi ngan (US) duge chin bsi hai doan 1ap ddo nguoc
1a doan lip ngin bén trong (IRS) va doan lip ngin tan cung (TRS). Fig nay ciing
thé hién so db cua cac dong vo tinh cosmit chdéng lip dugc tao ra dé giai ctru virut
nhiém bénh ra khéi ching c6 doc tinh manh ctia MDV;

FIG. 2 mo6 ta quy trinh tao ra cosmit B40-Pac dugc dung dé tao ra vacxin
CVRM;

FIG. 3 minh hoa viéc chin doan dua trén PCR ctia MDV téi to hop; dugc thé
hién béi cac doan mdi PCR, kich ¢& san phdm mong mudn, va anh chup cta gel
agaroza, tir 6 chimg to rang CVRM2 khéng phai 1a dong vo tinh, ma trén thuc té
14 t6 hop kép ctia MDYV téi t6 hop va bd me. Céc dai: 1) dang bac thang; 2) am tinh;
3) Rispens; 4) GA 22; 5) Rismavac; 6) RB1B; 7) RN1250; 8) duong tinh (t6 hop
két hop ban dau);

FIG. 4 14 xac nhén bang PCR ciia RN1250 MSV, RN1250 x+5, va BP5. Céc
dai: khong c¢6 khudn mau (1), RN1250 MSV (2), RN1250 x+5 (3), RN1250 BP5
(4). Cac phan tng PCR véi toan bd céac cdp doan mdi tao ra san phdm PCR mong
mudn va miu dang dai bang, tir d6 ching to rang khong c6 bang chung vé su ¢o
mat cua virut Rispens b me trong sd cac thé phan 1ap RN1250 MSV, RN1250
x+5, va BPS.

MO ta chi tiét sang ché
Dinh nghia
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"Dap Gmg mién dich" v6i ché phim hodc vacxin 1a qué trinh dién bién cta
dap tmg mién dich qua té bao va/hodc qua khéng thé trong vét chu véi ché pham
hodc vacxin quan tdm. Thong thuong, "dap tmg mién dich" bao gbém nhung khong
chi gi¢i han & mot hodc nhidu tic dong sau: san sinh khang thé, té bao B, t& bao hd
trg T, va/hodc té bao gy doc T, dic biét huéng téi khang nguyén hoic céc khing
nguyén nam trong ché phdm hodc vacxin quan tam. Tt hon néu vat chu s& biéu
hién dép Gmg mién dich tri liéu hay ddp tng mién dich béo vé sao cho tinh khang
voi viée nhiém méi duge ting 1én va/hodc mirc do trAm trong cua bénh trén 1am
sang duoc giam xudng. Kha ning bao vé nhu vy sé dugc chimg minh boi viée
giam hodc khong c6 tri¢u chung va/hodc ddu hiéu bénh trén 1am sang dugc biéu
hién théng thudng béi vat chit dd nhiém virut, thoi gian phuc hdi nhanh hon
va/hodc ndng do virut giam xudng trong vat chi da nhiém virut.

“Pong vat” c¢6 nghia la dong vat c6 vu, chim, va céc loai tuong ty. Dong vat
hodc vét chu duoc sir dung trong ban moé td bao g6m dong vat c6 va va nguoi.
Dong vat ¢ thé duge chon tir nhém gdm gidng ngua (vi du, ngua), gidng cho (vi
du, ch6 nha, cho soi, cdo, chd soi d@)ng c0, cho rung), giéng meo (vi du, su tu, hd,
meo nha, meo hoang, cac loai meo 16n khac, va cac gibng méo khic bao gém bao
gépa va linh miéu), gidng ciru (vi du, clru), giéng bod (vi dy, bd), gidng lon (vi dy,
lon), gia cAm (vi dy, ga, vit, ngéng, ga tay, chim cut, ga 161, vet, chim bdy mau
finch, diu hau, qua, da diéu chau Phi, da diéu sa mac Uc va da diéu Uc dau meéo),
loai linh truéng (vi du, bd ban hau, khi nhé culi, khi, vuon, khi khong dudi), chon
swong, cho bién, va ca. Thuat ngit “dong vat” cling bao gdm cac ca thé dong vat &
tat ca cac giai doan phat trién, bao gdm giai doan so sinh, phoi va bao thai.

Trur khi ¢6 chi dan khac, tat ca cac thuat ngit ky thuat va thudt nglt khoa hoc
str dung trong ban mo ta cé nghia twong duong nhu duoc hiéu thong thudng boi
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuit ma ban md ta da boc 16. Cac
thuat ngr s6 it “mot” bao gém ca céc tir s6 nhiéu néu khong dugc chi ra mot cach
1o rang theo cach khac. Tuong tu, tr “hodc” duoc du dinh bao ham “va” néu khong
dugc chi ra mot cach rd rang theo cach khéc.

Cén luu y ring phin mb ta nay va cu thé 1a phan yéu cau bao ho va/hoic cac
doan, thudt ngt nhu “bao gém”, “duoc bao gém”, “gém” va cac thuat nglr tuong tu
c¢6 thé c6 nghia lién quan téi Luat Sang ché M¥; vi du, ching c6 thé c6 nghia “bao
ham”, “duogc bao ham”, “ké ca”, va cac thuat ngit trong tu; va thuat ngt nhu “vé co
ban ciu thanh tr” va “vé co ban duoc ciu thanh ti” c6 nghia lién quan t6i Luat
Sang ché My, vi du, chiing cho phép céc yéu t6 khong duoc dé cap rd rang, nhung
cac yéu td loai trir duge tim thdy trong tinh trang k§ thuat da biét hodc c¢6 anh

hudng téi déc tinh co ban hodc méi theo sang ché.
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Tao dong vé tinh. Viéc lua chon va nhan giéng (a) vat liéu di truyén tr ca
thé riéng biét, (b) vecto chira mdt gen hodac doan gen, hodc (c) mot sinh vat chira
mot gen hodc doan gen nay.

Vecto tao dong vé tinh. Trinh tu plasmit, virut, retrovirut, thé thuc khuén,
cosmit, nhiém sic thé nhan tao (vi khuédn hodc ndm men), hodc axit nucleic c6 thé
duoc sao ma & té bao vat chi, duoc dic trung bdi mot hodc mot s6 it vi tri nhan
dién endonucleza han ché, tai do trinh tu nay c6 thé bi cit theo cach da xac dinh
trude, va c6 thé chira chit danh diu tuy y thich hop dé st dung trong viéc nhan dién
cac t& bao dd chuyén nhiém, vi du, chdt khang tetraxyclin hodc chit khang
ampixilin. Vecto tao dong v tinh c6 thé hoic khong thé c6 cac dic tinh can thiét
dé diéu khién vecto biéu hién.

Biéu hién. Qua trinh nay duoc thuc hién bdi gen cdu truc dé tao ra
polypeptit. Viéc biéu hién doi hoi qua trinh phién ma ADN, cai bién sau phién ma
cta san phidm phién ma ARN ban d4u, va dich ma ARN.

Cat-xét biéu hién. Trinh tu axit nucleic trong vecto can duoc phién ma, va
gen khoi ddu dé didu khién qua trinh phién ma. Cat-xét biéu hién c6 thé chira mot
hodc nhidu trinh tu ADN khong lién quan ma héa mdt hodc nhiéu peptit quan tam.

Trinh tw ddi chimg biéu hién. Trinh tu dbi chimg biéu hién 1a cac trinh tur
ADN bao ham theo cach bét ky trong viéc kiém soat qua trinh phién ma hoic dich
ma va can bao ham ca gen khéi dau. Cac trinh tu di ching biéu hién thich hop va
phwong phép tao ra va st dung chung 14 di biét trong linh vuc k¥ thuat.

Vecto biéu hién. Pon vi sao chép nhu plasmit, virut, retrovirut, thé thuc
khuén, cosmit, nhiém séc thé nhan tao (vi khuin hodc nim men), hodc trinh ty axit
nucleic ¢o thé sao chép trong té bao vat chu, dugc dic trung bdi vi tri nhén dién
endonucleza han ché ma tai d6 trinh tu nay co thé duogc cit theo cach da dinh trude
d8 cai xen trinh tu ADN khac loai. Vecto biéu hién c6 gen khéi dau nim nguoc
chiéu véi vi tri tai d6 trinh tu nay bi cit dé xen cai trinh tw ADN khac loai vao, vi
tri nhan dién duoc lua chon sao cho gen khoi dau dugc lién két didu khién v6i trinh
tw ADN khéc loai. Trinh tu ADN khéc loai "duoc lién két didu khién" vé6i gen khéi
dau trong té bao khi ARN polymeraza gin két trinh tu gen khoi du phién ma trinh
tr ma hoa trong mRNA, tiép d6 dich ma vao protein da dugc ma héa bai trinh tw
ma hoa.

Thuét ngit “axit nucleic” va “polynucleotit” ding dé chi ARN hoic ADN la
mach théng hodc mach nhanh, soi don hoac kép, hoac dang lai cia chiing. Thuit
ngit nay ciing bao gdm ca cac dang lai ARN/ADN. Vi du khong han ché dudi day
vé polynucleotit: gen hoac manh gen, exon, intron, mMARN, tRNA, rRNA, ribozym,
cADN, polynucleotit tai t& hop, polynucleotit mach nhanh, plasmit, vecto, ADN
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phan 14p cia trinh tu bt ky, ARN phan lap cia trinh tu bét ky, doan do va doan
mdi axit nucleic. Polynucleotit c6 thé bao gdm nucleotit cai bién, nhu nucleotit
duoc metyl hda va cac gen tuong tu nucleotit, uraxyl, cdc duong khéc va cdc nhom
lién két nhu flororiboza va thiolat, va cac nhanh nucleotit. Trinh tu nucleotit c6 thé
con duoc cai bién sau khi polyme hod, nhu bang cach tiép hop, véi thanh phan
danh dAu. Céc loai cai bién khac bao ham trong dinh nghia nay 1 dang mii, thé mot
hodc nhiéu nucleotit xut hién trong ty nhién bang gen twong tw, va dua ra cic
phwong phép gin két polynucleotit v6i protein, ion kim loai, thanh phan danh déu,
polynucleotit hodic chit mang ran khac. Polynucleotit c6 thé thu duoc bang cach
téng hop héa hoc hodc c6 ngudn gbc tir vi sinh vat.

Thuét ngit “gen” dugc st dung rong rai dé chi phan doan bat ky cia
polynucleotit lién quan t6i chtrc ndng sinh hoc. Do dd, cdc gen bao gbm intron va
exon nhu trong trinh tu bd gen, hodc chi la cac trinh ty ma hoa nhu trong cADN
va/hodc trinh tu diéu hoa cin dé biéu hién. Vi du, gen ciing ding dé chi méanh axit
nucleic biéu hién mARN hoidc ARN chuc nang, hodc ma hoa protein dac hiéu, va
bao ham ¢4 trinh tu diéu hoa.

Thanh phén sinh hoc “dugce phan 14p” (nhu axit nucleic hodc protein hodc
bao quan) ding d& chi thanh phin vé co ban dugc tach riéng hoic tinh ché ra khoi
cac thanh phan sinh hoc khac trong té bao ctia vi sinh vat trong d6 thanh phan nay
xuét hién trong tu nhién, ching han, ADN va ARN nhidm sic thé va ngoai nhiém
sdc thé, protein, va bao quan khac. Axit nucleic va protein da “dugc phan I1ap” bao
gdm axit nucleic va protein dugc tinh ché bang cac phuong phép tinh ché tiéu
chuén. Thuat ngit nay ciing bao gdm axit nucleic va protein da dugc diéu ché bang
k¥ thuét tai tb hop ciing nhu téng hop héa hoc.

Thuét ngir “tinh ché” dugc sir dung trong ban md ta khong yéu cau do tinh
khiét tuyét dbi; t6t hon 1a dy dinh dugc ding la thuét ngit twong déi. Do d6, vi du,
ché phim polypeptit tinh ché mot phan 1a ché phdm trong dé polypeptit dugc lam
giau hon so vdi polypeptit ¢ trong mdi truong tu nhién cua nd. Day la polypeptit
duoc tach riéng tir cac thanh phin té bao. “vé co ban dugc tinh ché” c6 nghia la it
nhit 60%, it nhit 70%, it nhit 80%, it nhat 90%, it nhit 95%, hodc it nhat 98%,
hodc nhiéu thanh phan hoic vt lidu té bao da dugc loai bd. Twong tu, polypeptit co
thé tinh ché mot phin. “Tinh ché mot phin” c6 nghia la it hon 60% thanh phan
hoac vat liéu té bao da dugc loai bo. Thuat ngt nay cling dugc ap dung cho
polynucleotit. Polypeptit néu trong ban mo ta co thé dugc tinh ché bang cach bat ky
da biét trong linh vuc k¥ thuat.

Céc bién thé bao gdm cac bién thé alen. Thuat ngit "bién thé alen" ding dé

chi polynucleotit hodc polypeptit chira cdc dang da hinh, lam thay dbi trinh tu axit

-8



34074

amin cua protein va ton tai trong quén thé tu nhién (vi du, loai hodc thr ctia virut).
Cac dang bién ddi alen tu nhién nhu vdy c6 thé thuong lam bién déi 1-5% trong
polynucleotit hodc polypeptit. Cac bién thé alen co thé dugc xac dinh bang cach tao
trinh tu axit nucleic quan tam & nhiéu loai khac nhau, c6 thé dugc thuc hién mét
cach d& dang bang cach sir dung doan do lai héa dé xac dinh locut di truyén cia
cung mdt gen trong cac loai nay. Cac dang bién dbi axit nucleic bat ky va toan bd
cac dang bién d6i axit nucleic nhu vy va cac dang da hinh hodc bién d6i axit amin
thu dugc 1a két qua cua qua trinh bién dbi alen tu nhién va khong lam thay doi hoat
tinh chirc nang cua gen quan tam, dugc du dinh nim trong pham vi ctia sang ché.

Nhu dugc st dung trong ban md ta, thuit nglr "dan xuét" hodc “bién thé”
ding dé chi polypeptit, hodc axit nucleic ma hoa polypeptit, c6 mot hodc nhiéu
dang bién déi axit amin bao toan hodc cac cai bién khong dang ké khac sao cho (1)
polypeptit twong ung vé co ban ¢6 chic ning tuong duong so véi polypeptit kiéu
hoang hodc (2) khang thé duoc tao ra dé khang polypeptit, phan tmg mién dich véi
polypeptit kiéu hoang. Cac bién thé hodc din xudt nay bao gdm polypeptit c6 cac
cai bién khong dang ké cia trinh tu axit amin so cip cia polypeptit rotavirut, tir d6
tao ra cac peptit vé co ban c¢6 hoat tinh tuong duwong so véi polypeptit dbi chiéu
khong duogc cai bién. Cac cai bién nhu vay co thé duoc tinh toan cin than, nhu
bang cach tao dot bién truc tiép tai vi tri, hodc c6 thé dién ra tu phat. Thuat ngit
“bién thé” con bao ham doan khuyét, doan bo sung va doan thé vao trinh tu, voi
didu kién cac chtrc nang polypeptit dé tao ra dap tmg mién dich nhu dugc xac dinh
trong ban mo ta.

Thuét ngir "bién ddi bao toan" ding dé chi viéc thé gdc axit amin bing gbe
sinh hoc tuong tu khac, hodc viéc thé nucleotit trong trinh tu axit nucleic sao cho
gbc axit amin d4 ma hoa khong bi bién ddi hoac 1a gbe sinh hoc tuong tw khac. V&
van dé nay, cu thé 1a cac doan thé thuong duoc bao toan trong tu nhién, nhu da néu
trén.

“Vecto” dung dé chi plasmit hodc virut chira ADN hodc ARN tai td hop bao
gdm polynucleotit khac loai dugc dua t6i té bao dich, & in vitro hodc in vivo.
Polynucleotit khac loai c6 thé bao gbm trinh tu quan tim nham muc dich phong
ngura hodc tri liéu, va tuy y ¢ thé & dang cat-xét biéu hién. Nhu dugc st dung trong
ban md &, vecto khong can c6 kha ning sao chép trong té bao dich hoac dbi tuong
cubi ciing. Thuét ngit ndy bao ham ca vecto tao dong va vecto virut.

Thudt ngir “tai t6 hop” c6 nghia 14 polynucleotit ¢6 ngudn gdc ban tong hop,
hoic téng hop, khong cé trong tu nhién hodc dugc lién két véi polynucleotit khac
v6i cach sap xép khong tim thay dwgc trong tu nhién.

“Khéc loai” c6 nghia 1a c¢6 ngudn gdc tir thuc thé khac biét vé mit di truyén
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so voi phan thuc thé ma n6 can duge so sanh. Vi du, bing cong nghé di truyén,
polynucleotit co thé dugc dua vao plasmit hodc vecto c6 ngudn gbe tir ngudn khac
nhau, va la polynucleotit khac loai. Gen khoi dau duoc loai ra khéi trinh tw ma hoa
tur nhién cua né va dugc lién két diéu khién v6i trinh ty ma héa khac so véi trinh tu
tu nhién, 1a gen khai dau khac loai.

Polynucleotit theo sang ché c6 thé bao gdm cac trinh tur bd sung, nhu trinh
tu ma hoa bd sung nam trong cing don vi phién ma, céc yéu t6 kiém soat nhu gen
khoi dau, vi tri gén két ribosom, 5°UTR, 3°UTR, gen két thic phién ma, vi tri
polyadenyl hoa, don vi phién ma bd sung trong qua trinh kiém soat cing mot gen
khéi diu hodc gen khoi dau khac nhau, cac trinh tu cho phép tao dong, biéu hién,
tai td hop tuong dong, va bién nap té bao vat chu, va ciu tric bat ky nhu vay 1a ¢6
thé mong muén dé tao ra cac phuong 4n theo sang ché.

Ma héa hodc lién két diéu khién. Ma héa diéu khién hogc lién két diéu khién
dung dé chi lién két chirc ning giita gen khoi dau va trinh tu axit nucleic, trong d6
gen khéi déu bit ddu qua trinh phién ma ARN tuong tng v6i trinh tw ADN. Trinh
tw ADN khéc loai "duge lién két didu khién" v6i gen khoi ddu trong té bao khi
ARN polymeraza gin két voi trinh tu gen khoi dau phién ma trinh tw ma héa vao
mRNA, tiép do6 dugce dich ma thanh protein d3 ma hoéa bédi trinh tw ma hoa nay.

Gen khéi dau. Trinh tu ADN nam trong trinh tw ADN 16n hon x4c dinh vj tri
d8 which ARN polymeraza c6 thé gin két va bit dau qud trinh phién ma. Gen khéi
d4u co6 thé gdm ca gen ting cudng ngoai bién tuy y hodc cac yéu t6 kim ham. Gen
khéi dau c6 thé 1a tuong ddng, tirc 1a xudt hién mot cach tur nhién nham huéng toi
viéc biéu hién axit nucleic mong mudn, hoic cac khac loai, tic 1a xuét hién mot
cach tu nhién nhim hudng téi viéc biéu hién axit nucleic c6 ngudn gde tir gen
khong phai axit nucleic mong muén. Gen khéi dau c6 thé 12 yéu té co ban chi yéu
hodc cam ung.

Vacxin. Vacxin duoc xac dinh theo nghia rong trong bdn mo ta ndy dung dé
chi loai chét sinh hoc bit ky & dang dung dugc c6 kha ning kich thich dap Gng

mién dich bao vé & dong vat da dugc ching ngira béi vacxin.

Céac phuong an thuc hién sang ché

Sang ché d& xuit virut gy bénh Marek (MDV) tai t6 hop, trong d6 né duge
cai xen vao thong qua doan lap dai & dau cudi (LTR), tai t6 hop tuong dong c6
ngudn gdc tir virut gay bénh Iudi ndi mo khong tang bach cau (REV). Cac doan tai
td hop nay c6 kha ning tao ra dap ing mién dich ¢ gia cAm ddi véi virut gdy bénh
Marek nhung khong gy ra tinh trang bénh ly nghiém trong cho gia cam. Nhu dugc
dung trong ban mo ta, "khéng gdy ra tinh trang bénh ly nghiém trong” dugc xac
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dinh 1a khong quan sat thdy ¢ ton thuong MD dic hiéu bang mat thudong & cac loai
gia cAm da duoc tiém ching/thtr nghiém, ngay ca & céc loai gia cam rat dé mic.
Theo céc phuong 4n cu thé, cac loai gia cAm nay 13 ga.

CVRM-2 dugc tao ra boi cac tac gia Reddy va cong su, nhu duoc mo ta
trong tai li¢u ctua ho, va nhu duoc tém tat trong cac FIG.1 va 2 cia sang ché nay.
Trong qué trinh nhan mau CVRM2, Ngudi ndp don tién hanh phan tich ngay dua
trén PCR mdt cach cdn than dé khing dinh tinh ddng nhét/tinh toan ven cta thé
phan 14p virut (FIG.3 thé hién qua trinh dung gidi gel agaroza ctia c4c san pham da
khuéch dai). Nguoi ndp don bat ngd phét hién ra mau nay khong phai 1a thé phan
lap dong vo tinh, ma trén thyc té 12 td hop cia CVRM2 tai t6 hop va ching MDV
b6 me. Sau do, Nguoi ndp don tién hanh tinh ché mang can thiét dé thu duogc thé
phan 1ap tinh khiét chi cdu thanh tir CVRM2 (va khong gdm chiing MDV Rispens
bd me). DPé cho 1o rang, thé phéan 1dp dong don tinh, méi dugce goi la “RN1250”
trong ban mo ta nay.

MDV tai td hop theo sang ché nay co thé dugc tao ra bang cach cai bién
MDV kiéu huyét thanh 1 ching CVI988, hoic dong v tinh cia n6 hodc chung da
x&lybéngcédacéychuyélhélﬁép,dugcgoichungléchﬁng“(ﬂﬂ9880€i[M)d@
nhu duoc dung trong ban mo ta CVI988/X bao gbm, nhung khong chi gi6i han &,
ching ciy chuyén thip dd néu trudc day, CVI988/Rispens (Rispens et al., 1972,
Avian Dis., 16:106-125 and 126-138), ching CVI988 dong vo tinh C (CVI988/C)
(De Boer, Patent My s6 4,673,572, va De Boer et al., 1986, Avian Dis. 30:276-
283), va CVI988/C/R6 (De Boer et al., 1988, Advances in Marek’s Disease
Research, pp. 405-413). Noi dung ctia mdi don séng ché/patent néu trén dugc két
hop vao ddy bang cach vién dan.

Theo mot phuong 4n, sang ché dé cap dén ching MDV mdi, tai to hop, da
duoc lam suy yéu, duoc tao ra dé thay thé cho mot phan trinh tw CVI988/X tu
nhién v6i ADN ngoai sinh, bao gdm trinh tur doan lap & dau cudi (LTR) tir virut giy
bénh lu6i ndi md khong tang bach cau (REV).

Theo mét phuong 4n, qué trinh tai t6 hgp ching CVI988 dat hiéu qua bang
cach str dung ching RM1 ctia MDV kiéu huyét thanh 1 1am ngudn LTR ngoai sinh
(RM1 1a MDV tai td hop ma REV LTR duoc hop nhét vao). Nhu da thé hién &
FIG. 2, REV LTR duoc cit ra khoi ADN virut cia RM1 d tinh ché bing cach tiéu
Pac 1 va dugc cai xen vao vecto con thoi, B40, dugc diéu ché tur chung virut gay
bénh Marek rat doc Md5. Vecto tai td hop thu duge B40-Pac, dugc sir dung dé cai
xen LTR vao chung virut gdy bénh Marek CVI988. D& tao ra MDV tai to hop véi
LTR, ADN virut da tinh ché cua ching CVI988 cia MDV duoc dong bién nap vao
c4c té bao nguyén bao soi phoi ga hodc vit (CEF hodc DEF) véi vecto tai to hop da
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tiéu Not 1. Céc virut tai t& hop c6 RM1 LTR da hop nhét vao bo gen clia chiing
dugc sao chép nhanh hon so véi chung CVI988 bd me. Khong gin két véi gia
thuyét nao, tin riang tbc do sao chép tang lén 1a két qua ciia qua trinh cai xen virut
gdy bénh ludi ndi md khong tang bach cau LTR vao bd gen ciia MDV nguoc cla
gen ICP4.

Theo phuong 4n khac, MDV CVI988/X c6 thé dugc cai bién bang cach bo
sung virut gdy bénh Iudi ndi mo khong ting bach cdu LTR da phan lap tr cac
ngudn khong phai 1a ching RMI. Chéng han, vi trf cai xen ctia LTR trong chiing
RM1 cia MDV duoc chi ra 13 cin ndm gitta IRL va IRS ctia bd gen (Jones et al.,
1996, Retroviral insertional activation in a herpesvirus: transcriptional activation of
US genes by an integrated long terminal repeat in a MDYV clone, J. Virology,
70(4):2460-2467). Vi tri nay gan nhu tuong tmg véi vi tri 152,745 cia céc ching
virut gdy bénh Marek Md5. Vung nay nam trong doan dai EcoRl gdom 1.704 cip
bazo (cac nucleotit 152, 198-153, 902) ctia Md5 kiéu huyét thanh 1 (Tulman et al.,
2000, The genome of a very virulent Marek's disease virus, J. Virology,
74d7):7980-7988). Doan EcoRl dai 1.704 bp nay co thé duoc tao dong vo tinh vao
plasmit vecto khong chira vi tri Dralll endonucleaza gii han va duoc st dung lam
vecto dich chuyén dé dua LTR bét ky vao bd gen MDV. Doan EcoRX nay c6 mot
vi tri gi6i han Dralll duy nhat nim ngugc chiéu cach ving LTR & RM1 10 bp. Céc
LTR ¢6 thé dugc cai xen vao vi tri Dralll cua doan EcoR1 gém 1.704 cdp bazo dé
tao ra vecto dich chuyén LTR, tir d6 tao ra MDYV tai to hop v6i doan cai xen LTR,
vecto dich chuyén nay can tao tuyén tinh véi EcoRl, duoc chiét bang phenol va
cloroform va dugc két tia bing etanol. Qua trinh ddng bién nap cua vecto dich
chuyén tuyén tinh ciing véi ADN tir ching MDV kiéu huyét thanh 1 bat ky vao cac
té bao chip nhén trong madi truong nudi ciy s& dua trinh tw LTR vao bo gen MDV
bang céch tai td hop twong dong.

Tai liéu Reddy et al. néu trén chi ra rang virut tai t6 hop thu duge (tic 1a
MDYV véi LTR gay bénh lu6i ndi méd khong ting bach cau) can “phét trién nhanh
hon so v6i chung MDV bb me tuwong Gng ctia nd, va tir d6 khong can tinh ché
méang”. Tuy nhién, Nguoi nop don bat ngd phat hién ra rang mau CVRM-2 trén
thuc té 1a dang két hop ctia MDV téi td hop cong voi MDV bd me tuong tmg ctia
n6, ngudi c¢6 hiéu biét trung binh trong linh vuc k¥ thuat can tinh ché mang cua
toan bd MDV tai td hop nhu d4 néu trong ban md ta nay. Day la diéu dic biét quan
trong do ngudi cé hiéu biét trung binh trong linh vuc k¥ thuat c6 thé hd tro sai dé
loai bd MDV tai td hop hitu ich sau khi thu duoc céc két qua chimg t6 ring qua

trinh tao mién dich béng virut khong tao ra tac dung bao vé du dé chéng lai viéc tha
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nghiém MDYV gy doc tinh sau nay (xem Bang 1 cua Reddy et al., trong d6 CVRM-
2 tao ra kha nang bao vé nhd hon 80%).

Theo phwong 4n khac, MDV tai td hgp ¢6 RETV LTR ¢6 thé dugc diéu ché
tir MDYV bét k¥, bao gdm ca céc chung CVI988/X khac, bang cach sir dung CVRM-
2 da luu gitt, voi didu kién 12 CVRM-2 1a mang da dugc tinh ché dé dam bao ring
virut nay 1a RN1250, cht khong phai dang két hop ctia RN1250 va ching MDV b6
me.

Nhiéu REV LTR 14 thich hop dé sit dung trong ban mé ta nay. Nhiéu LTR
virut gdy bénh ludi ndi mo khong tang bach cau thich hop duoc phan lap va mo ta,
va bao gdbm nhung khong chi giéi han & cac loai LTR da duge md ta boi Kost et al.
(1993, Retrovirus insertion into herpesvirus: characterization of a virut gdy bénh
Marek harboring a solo LTR, Virology, 192:161-169), Ridgway (1992, REV LTR
elements are efficient promoters in cells of various species and tissue origin,
including human lymphoid cells, Gene, 121:213-218), Boerkoel va Kung [1992,
Transcriptional interaction between retroviral long terminal repeats (LTRS):
mechanism of 5' LTR suppression and 3' LTR promoter activation of c-myc in
avian B-cell lymphomas, J. Virol., 66:4814-4823], Hippenmeyer va Krivi (1991,
Gene expression from heterologous promoters in a replication -defective avian
retrovirus vector in quail cells, Poult. Sci., 70:982-92), Ridgway et al. (1989,
Transient expression analysis of the reticuloendotheliosis virus long terminal repeat
element, Nucleic Acids Res., 17:3199-3215), Embretson va Temin (1987,
Transcription from a spleen necrosis virus 5' long terminal repeat is suppressed in
mouse cells, J. Virol., 61:3454-3462), Notani va Sauerbier (1987, Sequence
instability in the long terminal repeats of avian spleen necrosis virus and
reticuloendotheliosis virus, J. Mol. Evol., 25:241-247), Robinson va Gagnon (1986,
Patterns of proviral insertion and deletion in avian leukosis virus-induced
lymphomas, J. Virol., 57:28-36), va Ridgway et al., (1985, In vitro transcription
analysis of the viral promoter involved in c-myc activation in chicken B
lymphomas: detection and mapping of two RNA initiation sites within the
reticuloendotheliosis virus long terminal repeat, J. Virol., 54:161-170). N6i dung
cta mdi tai liéu cong bd nay dugc két hop vao ddy bang cach vién dan, ngoai ra,
nhiéu trinh tw LTR 12 ¢6 sin trong Ngan hang gen va céc dit liéu vé bo gen khac va
c6 thé duoc téng hop béi PCR béng cach st dung céc doan mdi dic hiéu LTR. Sau
do, cac trinh tu da khuéch dai PCR ¢6 thé duogc cai xen vao vecto dich chuyén bat
ky trong s6 hai vecto dich chuyén nhu da néu trén.

Céc trinh tu axit nucleic REV LTR da néu trong ban md ta, hodc cac dang

tuong duong vé chirc nang sinh hoc cia chiing, ¢6 thé duoc st dung theo sang ché.
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Cum ttr "dang tuong duong vé chtrc nang sinh hoc" nhu duge dung trong ban md
ta, dung dé chi cac trinh tu axit nucleic ¢é hoat tinh sinh hoc/béo vé mién dich nhu
nhau ho#c twong duong nhu trinh tu axit nucleic LTR virut gdy bénh Iudi ndi mo
khong tiang bach cau néu trén (tirc 1a khi dua vao vat chu CVI988 MDYV theo cach
diéu khién chirc ning, chiing sé tao ra dép tmg mién dich bdo vé ma khong gay ra
tinh trang bénh Iy nghiém trong ¢ ga).

Vi du, cdc trinh tu axit nucleic da néu trong ban mo ta co thé duogc thay dbi
béng cach thé, cai xen, bd sung, hodc khuyét bazo, dé tao ra cac axit nucleic twong
dwong vé mit chtic ning sinh hoc ma van giit duge hoat tinh cta gen khoi dau hoic
gen tdng cuong.

Céc bién thé ctia ADN hoic cADN ciia bd gen (néu thu dugce bang RT-PCR
tr ARN), du dinh trong ban mo ta nay can c6 muc twong dong 16n hon 75%, tot
hon 12 16n hon 85%, va t6t nhét 1a 16n hon 95%, so v6i REV LTR xuét hién trong
tu nhién da néu trong ban mo ta nay.

Vacxin chira virut gdy bénh Marek tai t6 hop theo sang ché ¢c6 thé dugc bao
ché & dang ché phdm vo bao, hodc theo phuong 4n uu tién, & dang ché phdm lién
két té bao. Vacxin lién két t& bao c6 thé duoc bao ché truc tiép tir mdi trudng nudi
cdy in vitro chita cac tc nhén virut song trong moi trudng nudi ciy thich hop, nhu
nguyén bao sgi phoi ga nhu duge md ta boi Witter (US4,895,718, ndi dung cua tai
lidu nay dugc két hop vao day bang cach vién din). Theo cach khéc, dé bao ché
chét chiing ngira virut vo bao, cac té bao tr md vat chi hodc méi trudng nudi cay té
bao dd nhiém duoc siéu 4m hodc theo cach khac duge phd v& nhu dd mo ta néu
trén. Manh vun té bao dugc loai bé bang cach ly tAm va dich ly tim da thu hdi dugc
lam chit chung ngira. Hon nita, khi vacxin duoc uvu tién 1a virut sdng, thi cling nhan
thdy rang vacxin nay c6 thé duogc bao ché tir virut da chét hodc tir cdc thanh phéan
mién dich da tach riéng khoi virut, mdc du quy trinh xur ly nay can chi phi kha 16n.
Vi du, vacxin tiéu phin c¢6 thé duge bao ché biang cach tach riéng ra khoi virut da
chét, mot hoac nhiéu protein virut da tinh ché duoc xac dinh 13 c¢6 dic tinh giy
mién dich.

Téc nhéan virut duoc didu ché dé dung bang cach tao ra véi lidu tao mién
dich hiru hiéu v6i chét mang hogc chit pha long dugc dung, nhu nuéc mudi sinh
1y hoac mdi trudng nuodi céy moO. Thuat nglr "liéu tao mién dich hiru hiéu" dugc xac
dinh 12 luong sé tao ra tinh mién dich & ga chéng lai viéc thir nghiém boi chung gy
doc chua virut gdy bénh Marek, tinh mién dich nay duge xem 1a duoc cam Ung
trong quan thé ga khi mirc do bao vé d6i v6i quan thé nay 1a cao hon dang ké so véi
mitc do bao vé ctia nhém déi ching khong duoc chiing ngira (da xac dinh véi do tin

cdy it nhét béng 80%, tot hon néu duoc xac dinh véi do tin cay béng 95%). Mot
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cach xac dinh mtrc dd bao vé 1a chi sb bao vé (P1), dugc tinh toan bdi ty 1€ méc phai
ctia MD & cac nhom dbi chimg khong duoc ching ngira, d thir nghiém MDV trur
di ty 1é mac phai cia MD & c4c nhém duge ching ngira, da th nghiém MDV, va
hiéu sd nay duoc chia cho ty 1& phan trim mic bénh Marek ¢ nhém khong duoc
chiing ngtra, da thtr nghiém MDYV, sau d6 nhan véi 100.

Thong thudng, vacxin chira it nhit khoang 200 PFU (plaque-forming units -
don vi tao mang) cta virut, va t6t hon 1 nim trong khoang tir 2000 dén 5000 PFU.
Vacxin c6 thé duge dung thich hop vao thoi diém bat ky sau khi ga da c6 kha nang
mién dich, tic 12 vao khoang ngay thir 18 sau khi u bénh (3 ngay trude khi nd
trirg); nhung no6 thuong duoc dung bing cach ching ngira trong vong 24-48 gid
sau khi n¢ tring. Theo cach khac, ADN virut tai t6 hop co thé duoc ding & dang
vacxin ADN nhu duge md ta béi Tischer et al. (2002, J. Gen. Virology, 83:2367-
2376, ndi dung cua tai lidu nay duge két hop vao dy bang cach vién dan).

Céc chat bd tro thich hop nhu da biét trong linh vuc k¥ thuét ciing c6 thé bao
gbm trong ché phdm vacxin. Trong nhiéu trudng hop, hiéu luc ctia vacxin c6 thé
duoc tang 1én bang cach két hop cac virut gdy bénh Marek tai t6 hop theo sang ché
v61i céce tac nhan virut khac vao vacxin nhi gia hodc da gia.

Theo phuong an khéc, chét mang, ta dugc hodc td dugc long dugc dung
hodc dung dugc trong tha y co thé 1a nhil trong nudc trong dau. Van theo phuong
4n khéc, nhii twong nudc trong dau ndy cé thé 13 nhii twong 3 thanh phan
nuéc/ddu/nude (W/O/W). Van theo phuong an khac, chat mang, t4 dwoc hodc ta
duoc 16ng dugc dung hoac dung dugc trong thu y co thé 1a nhii tvong dau trong
nudc.

Phuong phép dung va vat pham san xudt

Sang ché bao gdm ca cic phuong an vé phuong phap dudi diy. Theo mot
phuong an, phuong phéap ching ngira cho gia cdm bao gdm budc dung ché pham
bao gém virut gy bénh Marek (MDV).

Theo mot phuong 4n cua sang ché, phac do dung lidu ting cudng c6 thé duoc
ap dung, bao gdm it nhit mot lidu dung chi yéu va it nhdt mot lidu dung ting
cuong bang cach st dung it nhat mot polypeptit, khang nguyén, epitop hoic chét
sinh mién dich thong thudng. Thong thuong, ché phim mién dich hogc vacxin st
dung trong lidu ding cht yéu 1a khac vé ban chét so véi ché pham mién dich hoic
vacxin st dung ¢ liéu ding tang cuong. Tuy nhién, can luu y ring cing mot loai
ché phim c6 thé duge st dung lam lidu dung chi yéu va lidu dung tang cuong.
Tién trinh dung liéu nay duogc goi 1a “chu yéu-ting cuong”.

Phéac dd dung liéu ting cuong bao gom it nhit mot lidu dung chu yéu va it

nhit mot lidu dung tang cuong bing cach st dung it nhat mot polypeptit thong
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thuong va/hodc cc bién thé hodc manh cia né. Vacxin sir dung trong lidu dung chu
yéu c6 thé khac vé ban chét so v6i vacxin sit dung lam vacxin tang cudng sau. Liéu
dung cht yéu c¢6 thé bao gdm mdt hodc nhiéu lidu ding. Twong ty, lidu ding ting
cudng c6 thé bao gdm mot hodc nhiéu lidu dung.

ThéﬁChHéucﬁachéph&nthubngnﬁn1ﬁongkhoéngUhOJ,d&nZJ)nﬂ,nén
trong khoang ttr 0,1 dén 1,0 ml, va nam trong khoang tir 0,5 ml dén 1,0 ml.

ngubicélﬁéulﬁétﬁunglﬁnhironglﬁﬁlvuckythuétnéycénlﬁéurﬁngséng
ché duoc tao ra bang cach vi du va sang ché khong bi gi6i han béi cic vi du nay.
Tur phén boc 16 dudi day va kién thirc da biét trong linh vuc k§ thuat, ngudi c6 hiéu
biét trung binh trong linh vuc k§ thuat ¢ thé xac dinh duoc sb 1an dung, dudng
dung, va lidu cAn dung véi mdi lidu trinh tiém, ma khong can bat ky thir nghiém
qua muc nao.

Sang ché bao ham it nhit mot liéu ding cho dong vat véi lugng hitu hiéu ctia
ché phdm diéu tri da dugc bao ché theo sang ché. Dong vat c6 thé 1 con duc, con
cai, con cai mang thai va con mdéi sinh. Viéc dung nay c6 thé thong qua cac dudng
khac nhau bao gdm, nhung khong chi gi¢i han &, tiém trong co (IM), trong da (ID),
hodc dudi da (SC) hodc qua mili hodc duong miéng. Ché pham diéu tri theo sang
ché ciing c6 thé duwoc ding bing cac thiét bi khong can kim tiém (vi du, bang
Pigjet, Dermojet, Biojector, Avijet (Merial, GA, USA), thiét bi Vetjet hoac Vitajet
(Bioject, Oregon, USA)). Phuong phap khac dé dung ché phim plasmit 1a str dung
xung dién (xem, vi dy, Tollefsen et al., 2002; Tollefsen et al., 2003; Babiuk et al.,
2002; PCT Application No. W099/01158). Theo phuong an khac, ché pham diéu
tri dugc phan phdi cho dong vat bing sing ban gen hoic ban hat vang. Theo
phuong an c6 191, dong vat 1a lon, ché nha, chdn suong hodc hai cAu.

Phuong 4n khac theo sang ché dé xuét kit dé tién hanh phuong phap gay ra
hodc cam tng dap tmg mién dich hoic dap tmg bao vé khang MDV & dong vt bao
gbm ché phdm mién dich hodc vacxin chira MDV tai t6 hop va huéng dan sir dung
d8 tién hanh phuong phéap phéan phdi luong hiru hiéu dé gay ra dap tmg mién dich &
dong vat.

Phuong 4n khéc theo sang ché 1a dé xuét kit dé tién hanh phuong phap cam
g dap tmg mién dich hoic dap tmg mién dich ma c6 thé bao gdm mot ché pham
hodc vacxin chira MDV tai t& hop bat ky va huéng dan st dung dé tién hanh
phuong phép nay

Céc xytokin khéc c6 thé duoc sir dung trong séng ché bao gdm, nhung khong
chi gidi han &, yéu td kich thich khuén lac tao bach cau hat (G-CSF), yéu td kich
thich khuén lac bach ciu hat/dai thuc (GM-CSF), interferon o (IFNY), interferon f3
(IFNB), interferon vy, (IFNy), interleukin-la (IL-1a), interleukin-1p (IL-1B),
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interleukin-2 (IL-2), interleukin-3 (IL-3), interleukin-4 (IL-4), interleukin-5 (IL-5),
interleukin-6 (IL-6), interleukin-7 (IL-7), interleukin-8 (IL-8), interleukin-9 (IL-9),
interleukin-10 (IL-10), interleukin-11 (IL-11), interleukin-12 (IL-12), yéu t6 gay
chét hoai khdi u o (TNFa), yéu t& gy chét hoai khdi u p (TNFB), va yéu t ting
trudng bién nap p (TGEP). Cin hiéu ring cac xytokin co thé duge ding dong thoi
va/hodc dung lién tiép véi ché phdm mién dich hodc ché pham vacxin theo sing
ché. Do d6, ching han, vacxin theo sang ché ciing c6 thé chira phan tir axit nucleic
ngoai sinh biéu hién xytokin thich hop in vivo, vi du, xytokin twong xtng véi vat
cht nay cin dugc ching nglra hoic trong d6 dap tng mién dich can dugc tao ra

(chang han, xytokin cia gia cam doi vdi cheé pham can duge dung cho gia cam).

Vi du thwe hién sang ché

Sang ché duoc md ta tiép bang cac Vi du khong han ché dudi day.

Vi du 1 - Hiéu lwe ciia virut giy bénh Marek (MDV), cac ching SR-1, CVRM-
2 RN1250 va RMI CN32399, va Rispens CN32553

Khia canh quan trong cua sang ché nay 1a sau khi hoan thanh nghién ctru
dua ra trong Vi du nay, cac tac gid sang ché sau d6 sé& x4c dinh dugc raing CVRM-2
MDV khéng phai 1a MDV t4i to hop tao dong vé tinh, nhung trén thuc té 1a tap hop
gdm RN1250 MDV tai t& hop va Rispens MDV b6 me. Do d6, cac tac gia sing ché
da tao ra RN1250 MDYV tao dong vo tinh thich hgp, ma hi¢u luc manh cua virut &
dang vacxin da dugc ching minh trong cac Vi du sau, nguoi co hiéu biét trung binh
trong linh vuc k¥ thuat khéng hé ngac nhién vé khoang bao vé rong (va khong chép
nhéan) (37-86%) duong nhu da dugc tao ra boi CVRM-2 MDYV trong nghién ctru so
bo nay.

Muc dich. Nham danh gia va so sanh hi¢u luc cia ba chung MDV SR-1 va
Rispens thir nghiém véi san phdm vacxin thwong mai (Rismavac®-Intervet, Inc.) &
ga SPF bang cach sir dung thir nghiém mién dich sém véi MDV T. King.

Vat liéw/Phuong phdp. Mot trim nam muoi con ga con mot ngay tudi SPF
(dan SPAFAS W-42) dugc chia ngiu nhién vao nim nhém khéc nhau, mdi nhém
gbém ba muoi con (Cac nhém 1-5). Mdi nhom diéu tri sau d6 duogc chia ngiu nhién
vao cac don vi phan 1ap. Céac con ga con & Nhom 1 dugce st dung lam nhém ddi
chirng da thir nghiém, khéng dugc chung ngura trude tién duge dat vao don vi phin
1ap ap luc am, muoi 1am con trong mdt don vi. Cac nhéom con lai (Cac nhém 2-5)
tiép d6 dugc chung ngira dudi da (SQ) bing 0,2ml trén mdt con véi Intervet
Rispens Rismavac®; MDV SR-1 RMI CN32399 P4; MDV SR-1 CVRM-2 RN1250
P4; hoic MDV Rispens CN32553 P,. Cac con ga con da chung ngra SQ & céac

Nhém 2-5 cling dugc dat vao don vi phan 1ap ép luc am, 15 con trong mot don vi.
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Bén nay sau vao ngay nghién ctru thir 4, cic con ga & cac Nhom 1-5 duge thir
nghiém riéng 1¢é bang MDV T. King, da pha lodng theo ty 1& 1:500 (tién trinh 02-
085 02 thang 1, 03). Cac con ga dugc tht nghiém theo duong trong mang bung
(IP), v6i 0,2ml trén mot con. Cac con vat nay dugc quan sat 49 ngay sau khi thtr
nghiém. Con ga bét ky ma chét truéc ngay nghién ctru thir 53 duoc md xac va duoc
thtr nghiém vé céc tén thuong do MDV. Vao ngay thtt 53, cic con ga con lai duoc
dem giét, dwoc md xac va duogce thir nghiém vé cac ton thuong do MDV.

Két qua. Cac ching MDV SR-1 va Rispens thir nghiém tao ra mtc do bao
vé bang 37-86% dbi v6i thir nghiém MDV T. King sém. Intervet’s Rismavac® c6
murc d6 bao vé bing 83%. Thir nghiém dat duoc hiéu luc & cac con ga ddi ching da

thir nghiém, khong dugc ching ngira chi ra ring ty 1é mac phai MD bang 97%.

Vi du 2 — Hiéu lwe ciia vacxin MDV, SR-1, RN1250 ¢ ga gio thwong mai bing
cach sit dung m6 hinh thir nghiém Shedder

Nguyén liéu & Phuwong phdp: Bady muoi séu (76) ga gio thuong mai mot
ngay tudi 14y tir dan gia cAm Harrison 1-1 dwgc chia ngiu nhién vao ba chudng
khac nhau va bdn nhém khac nhau nhu sau: Nhom 1: 13 con; Nhom 2: 13 con;
Nhém 3: 25 con; va Nhém 4: 25 con (mot chuéng duoc chia thanh hai phﬁn dé tao
ra vong quiy mt va vong quay hai). Sau khi chia ngiu nhién, céc con ga dugc kep
vao phin gay cd dé nhan dién va tiép d6 cho tiém ching 0,2 ml vvMDV T cho mot
con theo duong trong mang bung (IP). Thtr nghiém King, da pha loang theo ty 1&
1:500. Sau khi thir nghiém, cac con ga nay duoc cho vao cic chudng twong ting ciia
chung, mdi chudng chira 25-26 con. Céc con ga nay dugc nhét trong chudng trong
14 ngay trude khi thay bang cic con ga con ddi ching tiép xuc, da chung ngira
MDV va khong dugc chung ngira. Mudi bdn ngay sau khi thay thé bang cac con
mat stc, 304 ga gio thuong mai mot ngay tudi duge chia ngdu nhién nhu sau: hai
nhém v6i mdi nhém gdém 75 con (Cac nhém 3 va 4) va hai nhém v6i mdi nhom
gbm 38 va 40 con (Cac nhém 1 va 2), dé tién hanh chung ngira; ngoai ra, hai nhoém
gbm 25 con va hai nhém gdém 13 con dugc sir dung ma khong dugc chiing ngira,
cac con dbi chimg tiép xtc dbi véi cac nhém 1-4 (Nhém 1: 13 con; Nhém 2: 13
con; Nhom 3: 25 con; va Nhoém 4: 25 con). Cac con dbi ching tiép xtic nay dugc
kep vao phan gay cb dé nhan dién va duoc nhét trong chudng. Cac con cho ching
nglra dugc tiém ching dugc thyc hién theo dudong dudi co (SQ) (0,2 ml trén mot
con) nhu sau: Nhom 1 duge ching ngira bang RN1250 pre MSV, P6 (thé phan lap
I); Nhom 2 duoc ching ngira bang RN1250 pre MSV, P7 (thé phan 1ap U); Nhém 3
dugc ching ngira bang RN1250 pre MSV, P7 (thé phan lap F); va Nhom 4 duoc
chung ngira bang Rismavac® diy v02760010, ngoai trir 15 APR 2012. Sau khi
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ching ngtra, cac con da chung ngtra dugc nhét vao cac chudng nhu nhau trong d6
cac con ddi chung tiép xtc, khong duoc ching nglra, va céc con mét stc duge nhot
trude. Nam muoi (50) con ga gio thuong mai khic khong duoc tiém ching mot
ngay tudi duoc cho vao chudng trong cac don vi phan 1ap, va dugc gitt trong 49
ngay dé dam bao rang nhom thtr hai chira céc con d6i chung tiép xuc ¢ ngay tiép
theo. Tét ca cac con di ching ngira dugc kep vao phan gay c¢b tAm ngay sau bang
dai mau, c6 danh sd. Cac con mat sirc con lai trong chudng trong nim muoi ngay,
va sau d6 toan bd cac con nay dugc dem giét va md xac.

Bénh va ty 18 tir vong trén 1am sang duoc kiém sodt hang ngay trong 49 ngay
sau khi chiing ngira. Cac phan 14 lach thu dugc tir con d6i chung tiép xuc bat ky da
chét duge thu gom dé phan 1ap virut. Vao ngay thir nghiém thit 53, bon muoi con
ga gio thuong mai khong dugc tiém chung dugc nhét trong cac don vi phan 1ap, sao
cho nhém thtr hai gdm céac con ddi ching tiép xtic, duoc nhdt trong chudng, cac
nhom 1-4, theo danh muc ngéu nhién, 10 con trong mdt nhém. Cac con nay dugc
kep bang cac dai ¢6 danh sb trude khi thay thé dé nhan dién. Cac phan 14 lach thu
duoc tir cac con nay ciing duoc thu thap dé phan lap virut trong trudng hop ¢ con
bi chét. Céc con da tiém ching ngira con lai va khong dugc chiing ngira ban dau,
cac con dbi chung tiép xtic duoc dem giét va md xac vao giai doan cubi ciia giai
doan quan sat 49 ngay vao ngay thtr nghiém thtr 63. Cac 14 lach va it nhat hai nang
16ng trén mdt con dugc thu gom tr 10 con d6i chung tiép xuc dé phan lap virut.
Céc con thtr nghiém duogc x4c dinh bdi danh muc ngiu nhién. Vao ngay thit nghiém
thir 83, cac con dbi chimg tiép xtic con lai duoc bd sung vao cac nhém vio ngiy
thtt nghiém thtr 53 (nhoém thir hai), dugc dem giét. Cac 14 1ach va it nhét hai nang

16ng trén mot con duwoc thu gom tir cac con d6i ching tiép xuc nay dé phan lap

virut.
Béang 1. S6 con ga con sdng sét t61 nam ngay tudi
Phéac d6 Nhém Tén # sbng sot t6i 5 ngay
tubi/tdng sb con

D3 chung nglra 1 RN1250 pre MSV (I) 38/38

D4 chung ngra 2 RN1250 pre MSV (U) 40/40

Da ching ngira 3 RN1250 pre MSV (F) 73/75

ba chung nglra 4 Rismavac® 73175

Dbi chimg tiép xtc 1 RN1250 pre MSV (I) 12/13

Dbi chimg tiép xuc 2 RN1250 pre MSV (U) 13/13

D6i chimg tiép xtc 3 RN1250 pre MSV (F) 22/25

Dbi chiig tiép xiic 4 Rismavac® 23/25
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Phac dd Nhém Tén # S6 con Ty1é | Chi s bao
nhiém/tbng | nhiém vé >
Sé con
D3 chung ngira 1 RN1250 pre MSV (I)! 2/38 5,26% 87,4
(81,2)°
D3 chung ngira 2 RN1250 pre MSV (U)* 6/40 15,0% 2,6
(46,4)°
Da chung ngtra 3 RN1250 pre MSV (F)’ 6/73 8,22% 84.9
D3 chung ngira 4 Rismavac®™ 15/73 20,5% 63,7
Shedder 1 RN1250 pre MSV (I) 9/12 75,0% N/A
Shedder 2 RN1250 pre MSV (U) 11/12 91,7% N/A
Shedder 3 RN1250 pre MSV (F) 20/25 80,0% N/A
Shedder 4 Rismavac” 22/24 91,7% N/A
Dbi chimg tiép 1 RN1250 pre MSV (I) 5/12 41,7% N/A
xuc
Déi chung tiép 2 RN1250 pre MSV (U) 2/13 15,4% N/A
xuc
Dbi chimg tiép 3 RN1250 pre MSV (F) 12/22 54,5% N/A
xac
Dbi chimg tiép 4 Rismavac” 13/23 56,5% N/A
xuc
Déi chung lan 1 RN1250 pre MSV (I) 9/10 90,0% N/A
th hai
Pbi chimg lan 2 RN1250 pre MSV (U) 8/10 80,0% N/A
tha hai
Dbi chung lan 3 RN1250 pre MSV (F) 9/10 90,0% N/A
thi hai
Dbi chiing lan 4 Rismavac® 8/10 80,0% N/A

thr hai

Tchuan d6 vacxin RN1250 (I): 3600 pfu/0,2ml.
2chuén d6 vacxin RN1250 (U): 3144 pfu/0,2ml.
3chuén do vacxin RN1250 (F): 3710 pfu/0,2ml.
*chuén d6 vacxin Rismavac®: 2328 pfu/0,2ml.

SChi sé bao vé: Ty 1é cac con ga tiép xtc khong dugce ching ngira bi tén thuong MD (d6i chimg

thtr nghiém) - Ty 1€ cac con ga da ching ngura bi tén thuong MD/Ty 18 cac con tiép xic khong

duoc ching ngira bi tén thuong MD (d6i chimg thir nghiém).

SChi sb bao vé chi ra ty 1é cac con ga khong duge ching ngira d6i ching tiép xic bi ton thuong

MD trong chuéng 10, Cac nhém 1 va 2, 1a chi mét nhém (28% hoac 7 /25).
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Két ludn. Vacxin ngura bénh Marek, Kiéu huyét thanh 1, Vacxin RN1250,
pre MSV (I) va (F), 1a hiru hi¢u hon so véi Rismavac® cua Intervet & ga gio
thwong mai bang cach sit dung MDV T. King trong md hinh thtr nghiém Shedder.

Vi du 3 — Do an toan ciia MDV RN1250 (X+5) ¢ ga con SPF mot ngay tudi

Hai trdm nim muoi con ga SPE, mot ngay tudi duge chia ngau nhién thanh
nim nhom diéu tri, m&i nhém gdm 50 con ga con, ddng thoi chia ngiu nhién vao
don vi phan lap &p luc 4m da st dung dé nhét trong chudng. Mot trim con ga con
duoc chi dinh 13 c4c con ga da dugc ching nglra va dugc xac dinh 1a cac nhom 1 va
2. M6t tram con ga con dugc chi dinh 13 cic con dbi chimg tiép xuc, di dugc ching
ngura gia cua cac nhom 1 va 2 (cac nhom 4 va 5, twong ung); cdc con ga con da
chiing ngtra gia con lai (50) dugc cho vao Nhom 3, dong vai tro 1a nhom d6i ching
am tinh. Sau khi chon ngﬁu nhién, cac con ddi ching tiép xuc, da dugc ching nglra
gi4, va cac con ddi ching 4m tinh, d4 chiing ngira gia dugc kep vao canh céc dai co
danh s6 dé nhan dién va duoc nhét vao cac don vi tuong ng ctia ching (7-10 con
trong mot don vi). Cac con da dugc ching ngura gia dugc tiém ching bang dich pha
lodng chtra virut gdy bénh Marek, 0,2ml trén mot con. Céc con ga con dugc xac
dinh 1a cac con ga di dugc ching nglra dugc tiém chung theo duong dudi da (SQ)
bang: RN1250 (X+5) (Nhém 1) hodc Rismavac® (Nhém 2), 0,2ml trén mot con (~
5000-6500 don vi tao mang (pfu) trén mét lidu). Sau khi ching ngira, cac con da
ching ngira duoc nhét vao cac don vi xac dinh ctia ching (7-10 con trong mot don
vi) chita cac con dbi ching tiép xtic, dd ching ngira gia, da dugc nhét vao chudng
truge do, dé tong sd gdm tir 15 dén 20 con ga con trong mot don vi.

Bang 3. Thiét ké nghién ctru

.. _ Duongching |

MDVSR-1 ' )

1 50
RN1250
5 MDV SR-1 sQ 50
Rismavac®
P4 ching ngtra gia
3 gnguagl SQ 50

(Dbi chimg 4m tinh)

Dbi chimg tiép xiic, da ching ngira gia cho céc con
ga con da chiing ngira bang MDV SR-1 RN 1250
5 Pai chung tiép xtc, da c‘hﬁng ngura gid cho cc con sQ 50

ga con da chuing ngtra bang MDV SR-1 Rismavac®
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Vao ngay thir nghiém tha 7, mau bo phan trong co thé (tai, tuyén wc va la
Mch)ﬂulduqcﬁrnénlmnlgéconthuéccécnhénll-iInSinhénldugcchondéthu
thap va ¢ dinh trong 10% dung dich dém formalin dé tién hanh mo bénh hoc. Cac
con ga, 2-3 con trong mot don vi, dugc chon theo danh muc ngﬁu nhién. Vao ngay
thr nghiém thtr 14, trong luong co thé va trong luong cic co quan (i, tuyén trc va
14 lach) cta 15 con ga con thu dugc tir mdi nhém, cidc nhém 1-5, dugc thu gom.
Céac mau trong co thé (tdi, tuyén e va 14 lach) tir nam con ga con trong mdi nhém
(Céc nhom 1-5) duoc thu thap va cb dinh trong 10% dung dich dém formalin. Hai
dén ba con trong mdt don vi dugce sir dung dé can trong lugng va thu gom céc bo
phan trong co thé. Cac con ga dugc chon theo danh muc ngdu nhién. Tién trinh thir
nghiém dugc mo ta vao ngay thtr nghiém thtr 14, duogc ldp lai vao ngay thir 28, va
vao ngay thir 49 v6i cac con con lai.

Két qua. RN1250 1am teo cac bd phan trong co thé. Ty 1& cac tii clia cac con
da duoc ching ngira bang vacxin MDV SR-1 RN1250 va ty 1& ctia con dbi chimg
tiép xtic, 44 duwoc ching ngira gia 1a khong khac biét dang ké so véi ty 18 cia cac
con ddi chimg 4m tinh, da dugc ching ngira gia, ngoai trir rang vao ngay tha 28, ty
16 cac ti cua cac con ddi ching tiép xtc di voi MDVSR-1 RN1250 14 cao hon
dang ké so v6i ty 18 cia nhém dbi ching 4m tinh (p> 0,0111). Ty 1¢ cac tuyén Gc
clia cac con da chung ngira bang vacxin MDVSR-1 RN1250 va ty 1& cia con d6i
chung tiép xtic, d3 dugc chiing ngira gia 1a khong khac biét dang ké so voi ty 18 cia
cac con dbi chimg am tinh, d4 dugc ching ngira gia (p> 0,7265). Cudi cung, ty 18 14
lach cua cac con da ching ngira bang vacxin MDVSR-1 RN1250 va ty 1¢ con d6i
chimg tiép xuc, da duogc ching ngira gia la khong khac biét dang ké so voi ty 18 cla
cac con dbi chimg am tinh, da duoc ching ngira gia (p> 0,5286).

Rismavac® lam teo cac bd phén trong co thé

Ty I¢ cta céc ti cda con da chung ngua bang vacxin MDVSR-1 Rismavac®
va ty 1& con dbi chimg tiép xiic, da duge chiing ngilra gia 1a khong khac biét déng ké
s0 v6i that of cac con dbi chimng am tinh, dd duge ching ngilra gia (p> 0,0581). Ty
16 cac tuyén trc of con di ching ngira bang vacxin MDVSR-1 Rismavac® va ty 1€
con ddi chimg tiép xtic, di duge ching ngira gia 1a khong khac biét dang ké so véi
ty 1€ cda cac con dbi chtng am tinh, da duoc ching ngira gia (p> 0,4004). Ty 1¢ 14
lach cua con d chung ngira bang vacxin MDVSR-1 Rismavac® 16n hon dang ké
véi gia tri p = 0,0141; va ty 1€ 14 lach cua céac con dbi ching tiép xuc, da chung
ngira gia 16n hon déng ké so véi ty 1& ciia cic con d6i ching am tinh, da duoc
ching ngtra gia, vao ngay thu 28 vai gia tri p <0,0001. Céc ty 1€ nay khong khac
nhau déng k& & cac ngay khéac bat ky (p> 0,5558). Két qua thir nghiém md bénh hoc
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tir thir nghiém mo bénh hoc chirng minh rang khong c6 hién tuong teo & tii, tuyén
tic hodc 14 lach cia cac con ga da tiém ching bang vacxin phong bénh Marek SR-1
RN1250 hoac Rismavac®.

Két lugn. Trong cac diéu kién cua thu nghiém nay, MDV SR-1, RN1250,
X+5 12 an toan khi dung theo duong SQ, nhu duoc danh gid bdi chung teo tuyén

wre, tai va/hoac 1a lach.

Vi du 4 — Kh4 ning gieo ric bénh khi ding MDYV, SR-1, RN1250 é ga con SPF
mét ngay tudi

Muc dich. Bé danh gia kha nang gieo ric bénh khi ding vacxin thir nghiém
(X+5) MDV, SR-1, RN1250 & ga (SPF) khong gy bénh dac hiéu mot ngay tudi
khi dung theo duong SQ va xac dinh xem li¢u n6é cé gdy bénh va lan tran bénh cho
cac con tiép xic, khong duge ching ngira hay khong.

Nguyén liéu & Phwong phdp. Mot tram hai muoi (120) con ga SPF mot
ngay tudi dugc chia ngiu nhién vao ba nhém didu tri khac nhau va sau don vi,
trong d6 mdi don vi chira 15 céc con ga da dugc ching nglra va nam con ga dbi
ching. Cac con ga dugc chon ngiu nhién vao nhém tiép xuc, duge kep vao phan
gdy ¢b co cac dai danh sb mau trong mdi danh muc ngau nhién va tiép d6 cho vao
cac don vi twong tng ciia chiing. Céc con ga dugc chon ngau nhién 1a cc con ga da
duoc chung ngira dugc ching ngira bing MDV RN1250 X+5 hodc Rispens. Céc
vacxin thtr nghiém va thuong mai dugc pha lodng thanh dich pha lodng Marek dé
tao ra khoang 100.000 pfu trén mot liéu (gdp khoang 17 lan so véi lidu mong
mudn) khi duge dung theo duong SQ. Sau khi chiing ngira, céc con ga dugc nhét
vao don vi twong ung cda ching cung v4i cac con tiép xtic da nhdt vao truée do.
Céc con da ching ngira vao ngay tudi thir tim dugc kep co bang céac dai danh sb co
mau theo danh muc ngiu nhién. C4c ngudi c6 hiéu biét trung binh lién quan t6i cac
danh gia thir nghiém trong qué trinh nghién ctru khong c6 mat dé kep cac con ga
tiép xuc hodc cac con ga di dugc ching ngira cling nhu ho khong tién hanh cac
quan sat 14m sang bit ky & giai doan nay nham muc dich lam mu.

Béang 4. Nhom nghién ctu

- - = Séicrpn?"‘ -
| | Dubngchingngia/Thé | | Tiép xiic
. eI o = Pachine |
- -~ tich - - - khéng duwoc
, : , - . noira -
- - _ chang ngira
MDYV SR-1 SQ/
1 . 30 10
RN1250 0,2ml trén mot con
2 Vacxin MDV SR-1 SQ/ 30 10
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Rispens 0,2ml trén mot con
D6i chiing am tinh,
- o SQ/
3 da chung ngtra gia 30 10

0,2ml trén mot con

Sau khi ching ngira hai tuan, cac miéng gac dat & khi quan va hiu mén dé
phat hién virut tir tit ca cic con ga da ching ngira. Céc miéng gac nay duoc gop
vao nhom, chira nam miéng gac dit khi quan hodc hau mon trong mot 6ng gac chira
5 ml chét 1am 4n dinh SPGA. C4c nang 16ng chinh dugc thu gom dé phat hién virut
tir hai con da ching ngira trong mdi nhém, thu thap hai dén ba mau 1dng trén mot
con. Hai con trong mdt nhém dé 14y mau nang 16ng dugc chon theo danh muc ngéu
nhién va dugc giit cho sdng sét sau khi 14y mau. Toan bd cic miu dugc dua vao
phong phan tich Merial Select dé xtr ly. Quy trinh 1dy mau twong tu duoc lap lai hai
1an, mdi 14n cach nhau bay ngay.

Vao ngay tht nghiém thtr 21, ngoai viéc 14y mau tir miéng gac dat khi quan
va hau mén va ldy mau tir nang 16ng, nim con tiép xtic, da chung ngira va khong
dugc chung ngura trong mdt nhom (duge chon theo danh muc ngau nhién) duoc
dem giét va md xéc, va thu thap riéng céc 14 lach. Viéc phan lap virut chi tién hanh
& cac phan 14 lach da thu thap tir cdc con tiép xuc, khong dugc ching ngira (cac con
da chung ngira duoc thu thap nhim muc dich lam mu). Vao ngay cudi cing cla
nghién ctru (Ngay 49), toan by cac con con lai da dem giét va dugc md xac va
nghién ctru duge két thic. Cac 14 lach thu dugce tir ndm con tiép xuc, di chung ngira
va khong dugc chung ngtra con lai trong mot nhém duoc thu gom riéng biét. Qua
trinh phan 1ap virut chi dugc tién hanh trén cac phan 14 lach da thu gom tir cac con
ga con tiép xtc, khéng dugc chiing ngira (con ga con da ching ngira duge thu gom
nhiam muc dich 1am mu).

Két qua. Nhém mot gdbm MDV SR-1 RN1250 X+5 ¢6 d6 chuén trung binh
(arithmetic mean titer - AMT) bang 94,160 pfu/0,2ml lidu. Nhom hai gdbm MDV
SR-1 Rispens c6 d6 chun bing 51,800 pfu/0,2ml liéu. Toan bd cdc miéng gac dat
khi quan va hdu mon 1a 4m tinh dé phat hién virut.

Nhém 1 - MDV SR-1 RN1250: Toan bd cic miu da thir nghiém ddi véi
nhom nay 1a 4m tinh dé phét hién virut tir nang 16ng.

Nhom 2 - MDV SR-1 Rispens: Vao ngay thtr 21, nang 16ng tr ca cac con ga
da 14y mau 1a duong tinh déi v6i tac dung gy bénh té bao Marek (MD CPE). Vao
céc ngay thir 14 va 28, nang 16ng tir tit ca con ga con da ldy mau la am tinh.

Nhém 3 D3 ching ngira gia ddi chitng am tinh: Toan bd cac miu nang 1ong

da thir nghiém 12 4m tinh dé phat hién virut tir 16ng.
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Khong phat hién thy virut tir cac phan 1a lach bat ky thu duoge tir cac con
tiép xtc & cac ngay 21 va 49. Cac miu tir ngay 49 duge cho nhiém ban dau nhung
dugc thtr nghiém lai béng cach str dung PCR va toan bd 1a am tinh. Phan mau chtra
bach va tiéu ciu déng lanh tir cac mau tuong tu ndy cling dugc tao mang lai va toan
bd cac mau nay dugc khang dinh 13 Am tinh.

Két lugn. Trong cac diéu kién cua thir nghiém nay, ching t6 rang cac con da
chung ngura theo duong SQ bang vacxin thir nghiém MDV, SR-1, RN1250 c6 kha
ning gieo ric bénh twong tu cho cic con da ching ngira theo duong SQ bang céc
vacxin MDV, SR-1 Rispens ¢6 san trén thi truong. Khong phat hién thay virut hosc
bing ching bénh trén 1dm sang & cic con ga khong dugc chung nglra ma da tiép

xc voi cac con da ching ngira bang vacxin thir nghiém MDV RN1250.

Vi du 5 — Panh gia hiéu lwc cia vacxin MDV, S1, RN1250 (X+5) da dung cho
ga con mot ngay tudi chong lai virut vwvMDYV, RB1B

Nguyén ligu & Phuwong phdp. Hai tram tdm muoi (280) con ga SPF mot
ngay tubi duoc chia ngiu nhién vao tdim nhém khéc nhau va 24 cac don vi phan 1ap
khac nhau theo danh muc ngau nhién (11-12 con trong mdt don vi; 35 con cho mot
14n diéu tri). Sau khi chia ngiu nhién, cic con ga & cdc Nhom 6 va 7 - cac con da
dugc ching ngura gid, dugc tht nghiém va dbi ching 4m tinh dd chung ngira
gia/thtr nghiém gia, dugc ching ngura bang dich vacxin Marek pha loang va dugc
nhdt vao cac don vi da dinh theo danh muc ngiu nhién. Cac con con lai tiép do
duoc chung ngira bing MDV SR-1 RN1250, vé6i don vi tao mang bang 287, 578,
736, 1085, hodc 1392 pfu trén mét liéu mot con, hodc bing MDV SR-3 HVT, 1728
pfu trén mot liéu mot con. Céc con ga duge ching nglra theo duong dudi da (SQ)
v6i 0,2ml trén mot ga con. Sau khi chiing ngira, mdi nhém da ching ngtra dugc cho
vao don vi da dinh ctia né theo danh muc ngau nhién. Vao ngay thir nghiém thu 4,
cac con ga 6 Nhom 7 dugc thir nghiém gia bang dich vacxin Marek pha lodng va
céc nhom 1-6 va 8 dugc thir nghiém bang vwMDV RB1B, theo dudng trong mang
bung (IP), 0,2ml trén mot con. Céc con ga dugc quan sit hang ngay trong 45 ngay
sau thtr nghiém ddi v6i phan tng khong thich hop cho thir nghiém, cu thé 1a gay
chét hodc e ché. Vao ngay thir nghiém thir 49, cic con ga dugc cho chét va duoc
md xéac dé thir nghiém ton thuong toan phén c6 lién quan dén bénh Marek.

Két qua. Khoang gy ra tac dung ngin ngira nhim danh gia kha ning chéng
lai thir nghiém bang vvMDV RBIB & cac Nhom 1-5 ndm trong khoang tir 0,84 dén
0,94. Khoang gy ra tac dung ngan ngra & Nhoém &, nhém da chung ngua bing
HVT, bang 0,73. Ty 1& méc phai cia MDV trong nhém 6 da ching ngira gia, dbi
ching thtr nghiém bing 91,2%. Céc con ga & Nhém 7 - dbi chimg am tinh, da
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chung ngura gia, tht nghiém gian khong cé tén thuong do MDV trong sudt qué
trinh nghién ctru.

Két lugn. Vacxin MDV, Kiéu huyét thanh-1, Virut séng, Vacxin thtr nghiém
RN1250 (X+5) da dung theo duong dudi da (SQ) cho ga SPF mdt ngay tudi 12 co
hiéu luc & 287 don vi tao mang trén mot liéu béng cach st dung virut RB1B lam

virut tht nghiém.

Bang 5. Tom tat hiéu luc dap tung lidu

_#sbcondd | .
- . . ,nhiémiténg 6| | % :
- Tén nhém . Liéu thue té L con nhiém
. 2872
Vacxin MDV RN1250 (X+5)
1 B pfu/0,2ml 5/34 85,3% | 14,7%
250 pfu
(AMT)
. 578,4
Vac-xin MDV RN1250 (X+5)
2 H pfu/0,2ml 4/34 88,2% |11,8%
500 pfu
(AMT)
Véc-xin MDV RN1250 (X+5) | 736 pfu/0,2ml
3 C 2/34 94,1% | 5,9%
750 pfu (AMT)
. 1084.8
Vac-xin MDV RN1250 (X+5)
4 A pfu/0,2ml 3/35 91,4% | 8,6%
1000 pfu
(AMT)
. 1392
Vac-xin MDV RN1250 (X+5)
5 D . pfu/0,2ml 4/34 88,2% [11,8%
1500 pfu
(AMT)
Déi ching da ching ngira N/A
6 E 2 s " 31/34 91,2%
gid/tht nghiém (8,8% *)
Dbi ching am tinh da ching
7 G R . 0/35 N/A | 0,0%
ngura gid/thtr nghiém gia
1725
8 F |Nbng do giai phong MDV HVT | pfu/0,2ml 8/33 75,8% |24,2%
(AMT)

Ttr do, viéc md ta cac phuong an uu tién chi tiét theo sang ché, can hiéu rang
sang ché dugc xac dinh bdi phan mo ta néu trén la khong nham gidi han ¢ phdn mo
ta chi tiét néu trén cling nhu nhiéu dang bién doi hién nhién cua chung c6 thé co6

mit ma khéng ndm ngoai y tudng va pham vi cta sang ché.
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YEU CAU BAO HQ

1. Ché pham véi luong hitu hidu c6 tac dung didu tri chira virut gdy bénh
Marek (MDV) tai td hop duogc bién nap dn dinh véi ciu trac ADN ngoai lai, chira
trinh tu doan 13p & dau cudi dai (LTR) ctia virut gdy bénh luéi ndi mo khong ting
bach cau dé sir dung trong phuong phép tao ra & dong vat 1a gia cAm dép ung mién
dich an toan va bao vé chdng lai virut gy bénh Marek bao gdm budc cho dong vat
nay dung ché pham nay, nhd d6 giy ra dap tng mién dich bao vé, trong d6 MDV 1a
virut vo tinh, va khong phai 1a quin thé hdn hop gbm virut b me va virut tai t6
hop, trong d6 MDV 1a CVI988/X MDV; hon nita trong d6 LTR 1a nhu duoc thé
hién trong SEQ ID NO:2, trong d6 trinh tw LTR bao gém phéan doan ADN da loai
bé Pac I ra khoi MDV ¢6 tit ca cac ddc tinh nhan dang cda ching da nop luu &
ATCC véi sb truy cap PTA-4945 va trong d6 trinh tw LTR dugc cai xen vao dau 5'
ctua gen ICP4 cia MDYV nay.

2. Ché phdm theo diém 1, trong d6 ché phim nay con chira chat mang hoic

chat pha loang duoc dung hodc dung dugc trong thi y.
3. Ché pham theo diém 1 hoic 2, trong d6 trong d6 gia cAm la ga.

4. Ché pham theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 MDV tai

tb hop 1a virut lién két té bao.

5. Phuong phap tao ra tac nhan virut cé tdc dung bao vé gia cAm chéng lai
bénh Marek bao gdm budc bién nap ching CVI988 cua virut gdy bénh Marek
(MDV) v6i céu tric ADN ngoai lai chira trinh tu LTR cta virut gdy bénh luéi ndi
md khong ting bach cdu; trong d6 LTR duoc thé hién trong SEQ ID NO:2, trong
d6 trinh tr LTR bao gdm phan doan ADN d4 loai bd Pac I ra khéi MDV ¢6 tat ca
cac dic tinh nhan dang ctia chung da nop luu 6 ATCC véi sb truy cap PTA-4945 va
trong do6 trinh tu LTR duogc cai xen vao dau 5' cia gen ICP4 cia MDV nay.

6. Virut gdy bénh Marek (MDV) da bién nap 6n dinh véi cu tric ADN ngoai
lai, bao gbm trinh tu doan lap & dau cudi cua virut gay bénh luéi ndi mo khong ting
bach cu, trong d6 MDYV la CVI988/X; hon nita trong d6 MDYV 1a virut vo tinh, va
khong phai 14 quan thé hén hop gbm virut bd me va virut tai to hop va hon nita
trong d6 LTR la nhu duoc thé hién trong SEQ ID NO:2, trong d6 trinh tw LTR bao
gém phan doan ADN da loai bo Pac I ra khéi MDV ¢6 tat ca cac dic tinh nhéan
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dang cua ching da ndp luu & ATCC véi sd truy cap PTA-4945 va trong d6 trinh tu
LTR dugc cai xen vao ddu 5' ctia gen ICP4 ctia MDYV nay.

7. Ché phim mién dich bao gdbm MDV theo diém 6.
8. Té& bao phan lap da dwoc bién nap 6n dinh v6i MDV theo diém 6.

9. Té bao phan 1ap theo diém 8, trong do té bao nay 1a té bao nguyén bao soi
phoi thai cta ga hoac vit (CEF, DEF).
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DANH MUC TRINH TU

<110> Pritchard, Joyce

Mebatsion, Teshome

Bublot, Michel
<120> Virut gay bénh Marek (MDV) da bién nap &n dinh véi cédu tric ADN ngoai
lai, ché phlm chta virut gay bénh Marek (MDV) t&i t& hop dugc bién nap én dinh

véi chu tric ADN ngoai lai va phuong phdp tao ra tac nhan virut cé téc dung bao
vé gia cdm chdng lai bénh Marek

<130> MER 09-144

<150> US 61,614,142

<151> 2012-03-22

<160> 2

<170> PatentIn phién ban 3.5

<210> 1

<211> 585

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Genbak S82226.1 Ching MDV tai té hop RM1 can thiép rpt

<400> 1

ttaacctctc tataggcggg ggtgtgggag ggagctccgg gggaatgtgg gagggagcectc 60
cggggggaat agcgctggct cgctaactgc catattagct tctgtaatca tgcttgcettg 120
ccttagccge cattgtactt gatatatttc gctgatatca tttctcggaa tcggcatcaa 180
gagcaggctc ataaaccata aaaggaaatg tttgttgaag gcaagcatca gaccacttgc 240
accatccaat cacgaacaaa cacgagatcg aactatcata ctgagccaat ggttgtaaag 300
ggcagatgct atcctccaat gagggaaaat gtcatgcaac atcctgtaag cggctatata 360
agccaggtgc atctcttgct cggggtcgcc gtcctacaca ttgttgtgac gtgcggccca 420
gattcgaatc tgtaataaaa gctttttctt ctatatcctc agattggcag tgagaggaga 480
ttttgttcgt ggtgttggct ggcctactgg gtggggtagg gatccggact gaatccgtag 540
tatttcggta caacaggggg gaagtccctc ttatattggc gagtg 585
<210> 2

<211> 533

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Trinh tu ldp lai dai diu tan cung tu virut Reticuloendothelial
<400> 2

tgtgggaggg agctccgggg gaatgtggga gggagctccg gggggaatag cgctggctceg 60
ctaactgcca tattagcttc tgtaatcatg cttgcttgcc ttagccgecca ttgtacttga 120
tatatttcgc tgatatcatt tctcggaatc ggcatcaaga gcaggctcat aaaccataaa 180
aggaaatgtt tgttgaaggc aagcatcaga ccacttgcac catccaatca cgaacaaaca 240
cgagatcgaa ctatcatact gagccaatgg ttgtaaaggg cagatgctat cctccaatga 300
gggaaaatgt catgcaacat cctgtaagcg gctatataag ccaggtgcat ctcttgctcg 360
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gggtcgccgt cctacacatt gttgtgacgt gcggcccaga ttcgaatctg taataaaagce 420
tttttcttct atatcctcag attggcagtg agaggagatt ttgttcgtgg tgttggctgg 480
cctactgggt ggggtaggga tccggactga atccgtagta tttcggtaca aca 533
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SN5 SN16 B40
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FIG.1
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Md5 RMA1

B BB 7
B40 cosmid
] |

n U3 RUS U3 RUS
Pac | Pac | Tiéu Pacl TR
Néi

Bién nap vi khuin Pac | Pac |
Sang loc dong v tinh

B40-Pac
U3 RUS U3 RUS
LTR LTR

Pac | Pac |

- _J
~—

RM 1

Dong bién nap CVI988 DNA va B40-Pac vao té bao
Taité hop dong nhat
Xac nhan tai to hop bdi PCT

CVRM-2
U3 RUS U3 RUS
LTR LTR

MDV LTR U3

TTAACCTCTCTATAGGCGGGGEEGTGGGAGGGAGCTCCGGGGGAjgGTGGGAGGGAGCTCCGGGGGGAATAGCGCTGGCTCGCTAACTGC
CATATTAGCTTCTGTAATCATGCTTGCTTGCCTTAGCCGCCATTA@TACTTGATATATTTCGCTGATATCATTTCTCGGAATCGGCATCAA
GAGCAGGCTCATAAACCATAAAAGGAAATGTTTGTTGAAGGCAAGCATCAGACCACTTGCACCATCCAATCACGAACAAACACGAGATCG
IAACTATCATACTGAGCCAATGGTTGTAAAGGGCAGATGCTATCCTCCAATGAGGGAARAATGTCATGCAACATCCTGTAAGCGGCTATATA
AGCCAGGTGCATCTCTTGCTCGGGGTCGCCGTCCTACACATTGTTGTGACGTGCGGCCCAGATTCGAATCTGTAATAAAAGCTTTTTCTT]
CTATATCCTCAGATTGGCAGTGAGAGGAGATTTTGTTCGTGGTGTTGGCTGGCCTACTGGGTGGGGTAGGGATCCGGACTGAATCCGTAG
TATTTCGGTACAACAGGGGGGAAGTCCCTCTTATATTGGCGAGTG...

FIG.2

U5 LTR MDV
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~ [Trinhtu (5’ 0 3”)

1 gecctgtegaagaggaaata SEQ ID NO:3
2 teteactgecaatctgagga SEQ ID NO:4
3 cacttgcaccatccaatcac SEQ ID NO:5
4 ctatttgegeggaggaag SEQ ID NO:6
7 cagccttcgaaatatatctca SEQ ID NO:7
8 cectttatgaaagetggecte SEQ ID NO:8
RN1250Nco gegetgtecatggtaactgga SEQ ID NO:9
Céap doan moi RN1250 (2 LTR) Rispens (0 LTR)

1+2 531 -

2+3 242 -

3+4 538 -

1+4 827 289

RN1250Nco + 7 3510 2977

RN1250Nco + 8 3762 3229

1 2 3 45 6 7 8

Doan mdi 1+2+4

- Déai ADN (100-1000bps)

. Am tinh

. Rispens

.GA 22

. Rismavac

.RBIB

. RN1250

. Duong tinh (t6 hop két hop)

00NN LN AW~

FIG.3
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