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Linh vwe ky thuat dwoc dé cip

Sang ché nay lién quan dn linh vuc tha y, cu thé 13 dé phong nglra va diéu tri
bénh & dong vét, cu thé hon 1a lién quan dén virut dich ta logn chau Phi gidm doc luc va

véc xin lam tir virut nay.
Tinh trang ky thuit ciia sang ché

Virut dich ta lgn chau Phi 1a thanh vién duy nhét cia ho Asfarviridae, va cha yéu
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nhiém cép tinh, ning va rat d& 14y lan cho lon nha va lon rimg, ching virut manh c6 thé
giét chét lon nha trong khoang 5-14 ngay lay nhiém, trong d6 ty 1é tir vong 1a gan 100%,
khong cé vic xin phong bénh hiéu qua, khong céd thudc diéu tri dic hiéu. Lon nha, lon
rimg va ve mém & tit ca cac giai doan 13 vét chu tu nhién cta bénh dich ta lon chau Phi,
c6 thé 14y truyén truc tiép gifta lon nha va lon rimg, ciing ¢6 thé bi phat tan khi bi ve
mém cén, hay ciing c6 thé bi phat tan xuyén qudc gia va ving lanh thé thong qua nude vo
gao, thirc 3n gia stc va cac san pham thit lon nhu giim bdéng khd uép gia vi bi nhiém
virut, v.v... Khi phat hién ra bénh dich bat budc phai tién hanh tiéu hity, day 12 mot trong
nhimg bénh truyén nhiém nguy hiém gay hai cho dan lgn trong pham vi phong ngira trén
toan thé gidi, 1a dich bénh cia dong vat ngoai lai s6 mot ma Trung Qubc dang chu trong

phong chéng.

Nghé chan nudi lon cia Trung Quéc chiém hon 50% cia thé gii. Can cir theo dic
diém dién bién cua bénh dich ta lon chiu Phi trén pham vi toan cau va hién trang cta
nganh chan nudi lgn & Trung Quéc thi tinh hinh dich bénh dich ta lon chau Phi s€ con mé
rong va ton tai 1au dai tai Trung Quéc. Mot 1a, do sb lugng chédn nudi lon & Trung Quéc
rat 16m, trinh d6 chin nudi noi chung thép, diéu kién phong ngtra an toan sinh hoc kém,
thudng xuyén van chuyén lon xuyén ving va ton tai cac vat chi hoang di, di tao diéu
kién thuédn loi cho sy 1ay lan cta dich ta Ign chau Phi. Hai 1a, céc quéc gia xung quanh

cac nudce bi dich hang nam déu gia tang, tdn tai céc nguén dich bénh tu nhién. Ba 13, theo
1
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lich st bénh dich ta lgn chau Phi & nudc ngoai, néu mot khi tinh hinh dich bénh dich ta
lon chau Phi xay ra thi s& phai mét rat nhiéu thoi gian va phai trd mot cai gia rit 16n dé
tiéu diét tan gdc. Do do, bit budc phai ddy manh trién khai nghién ctru vé dich t& hoc, cac
co ché gy bénh lién quan, cic san phim cong nghé kiém tra chin doan nhanh, vic xin
phong va diéu tri bénh dich ta lon chau Phi, trién khai cac chinh sach va cong nghé ngin
ngira va kiém soat dai han dé d6i pho véi tinh hinh phirc tap ciia dich bénh dich ta lon
chau Phi. Cin ct theo tinh hinh trong nudc va kinh nghiém hién cé trong viéc ngan ngura
va kiém soét dich bénh virut da c6 cia Trung Québc, vic-xin 1 phuong phép hiéu qua va
kinh té nhit dé ngan ngira va kiém soat tinh hinh dich bénh dich ta lon chiu Phi, nghién
ctru ché tao véc xin hiéu qua va an toan 14 vd cling cip bach. Pic biét 12 tinh hinh dich ta
lon chdu Phi bung phat tai Trung Quéc vao diu thang 8 nim 2018, tinh dén ngay 14
thang 01 nam 2019, di c6 24 tinh da c6 dich, ti€u hdy trén 916.000 con lgn, gay thiét hai
kinh té truc tiép 1én t6i vai ty nhan dan té, nhitng thiét hai gian tiép khong thé do luong
da gay ra ton thét to 16n cho nganh chin nubi va nén kinh t& qudc dén cia Trung Qudc.
Do l4n dau tién xuét hién & Trung Quéc, do thiéu kién thirc khoa hoc hé théng va hé
théng k¥ thudt phong nglra va kiém soat hiéu qué bénh dich ta lgn chau Phi nén chi c6
thé dua vao cac bién phép nhu tiéu diét, khu trung v.v... dé phong nglra va kiém soat,

mang lai khé khin cuc 16n dbi véi cong tac phong ngira va kiém so4t tinh hinh dich bénh.

Virut dich ta lon chau Phi da ton tai duoc hon 100 nam ké tir khi phat hién, ap
dung chién lugc nghién ctru ché tao véc - xin truyén thong [Forman, A.J., R.C. Wardley,
and P.J. Wilkinson, The immunological response of pigs and guinea pigs to antigens of
African swine fever virus. Arch Virol, 1982. 74(2-3): p. 91-100; Mebus, C.A., African
swine fever. Adv Virus Res, 1988. 35: p. 251-69; Stone, S.S. and W.R. Hess, Antibody
response to inactivated preparations of African swine fever virus in pigs. Am J Vet Res,
1967. 28(123): p. 475-81] (bao gdm véc-xin bat hoat, vic-xin giam ddc luc tu nhién hodc
véc-xin gidm doc luc truyén thé hé, v.v...), t4 duge méi [Blome, S., C. Gabriel, and M.
Beer, Modern adjuvants do not enhance the efficacy of an inactivated African swine fever
virus vaccine preparation. Vaccine, 2014. 32(31): p. 3879-82] va cac loai vic-xin méi
nhu vic-xin dudi don vi, v.v... [Jancovich, JK., et al., Immunization of Pigs by DNA

Prime and Recombinant Vaccinia Virus Boost to Identify and Rank African Swine Fever
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Virus Immunogenic and Protective Proteins. J Virol, 2018. 92(8); Gomez-Puertas, P., et
al., The African swine fever virus proteins p54 and p30 are involved in two distinct steps
of virus attachment and both contribute to the antibody-mediated protective immune
response. Virology, 1998. 243(2): p. 461-71; Neilan, J.G., et al., Neutralizing antibodies
to African swine fever virus proteins p30, p54, and p72 are not sufficient for
antibody-mediated protection. Virology, 2004. 319(2): p. 337-42; Ruiz-Gonzalvo, F. F.
Rodriguez, and J.M. Escribano, Functional and immunological properties of the
baculovirus-expressed hemagglutinin of African swine fever virus. Virology, 1996.
218(1): p. 285-9; Lacasta, A., et al., Expression library immunization can confer
protection against lethal challenge with African swine fever virus. J Virol, 2014. 88(22): p.
13322-32] va cac chién luoc nghién ciru ché tao khac déu khong thanh cong, khién cho
bénh dich ndy d3 hoanh hanh khip noi trong nhiéu nim qua, 1ay lan tir chau Phi sang
pham vi toan thé gioi. Gén v6i chién lugc tidu hiy, chi c6 mot sb it cac quéc gia nhu Tay
Ban Nha va Brazil d4 kiém soat thanh cong bénh dich ta lon chau Phi. Tuy nhién, do sb
lwong lon nudi & Trung Qudc rat 16n, chi 4p dung cac phuong phép tiéu hiy, chi phi qua
cao, thé nén nhig vic-xin an toan va hiéu qua s& 1a mot nhu ciu cAp bach dé kiém soat
tinh hinh dich bénh dich ta lon Chéau Phi & Trung Qubc. Hién nay, su suy gidm doc luc do
bi x6a gen di trd thanh huéng di quan trong trong cong tac nghién clru vic-xin chéng

bénh dich ta lon chau Phi.

Virut dich ta lgn chiu Phi 1a mot virut DNA s¢i kép, ¢6 bd gen 16n va nhiéu kiéu
gen (c6 24 kiéu gen) [Quembo, C.J., et al., Genetic characterization of African swine
fever virus isolates from soft ticks at the wildlife/domestic interface in Mozambique and
identification of a novel genotype. Transbound Emerg Dis, 2018. 65(2): p. 420-431], ma
héa 150-167 loai protein, co ché 14n tranh mién dich phtc tap, théng thudng thi nhiéu
gen doc luc s€ phat huy tdc dung cung nhau, diéu d6 din dén su khac biét vé dic tinh
sinh vat hoc gifta cac loai gen khdc nhau la rat 16n, kha nang bao vé mién dich chéo gilra
cac loai gen khac nhau 1 yéu [Souto, R., et al., Vaccine Potential of Two Previously
Uncharacterized African Swine Fever Virus Isolates from Southern Africa and
Heterologous Cross Protection of an Avirulent European Isolate. Transbound Emerg Dis,

2016. 63(2): p. 224-31; King, K., et al., Protection of European domestic pigs from
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virulent African isolates of African swine fever virut by experimental immunisation.

Vaccine, 2011. 29(28): p. 4593-600].

Virut dich ta lgn chau Phi suy gidam ddc luc do bi x6a chiic nang cua cac gen sau
duoc cong bd trong tai liéu sang ché CN 106459931 A: Cac gen 9L, 10L, 11L, 12L, 13L
va 14L cua ho da gen 360; cac gen 1R, 2R, 3R va 4R cua ho da gen 505, sang ché cling
dé xuét virut dich ta lon chau Phi suy giam doc luc do bi x6a chiic ning ctia gen DP148R
déng thoi thao luan vé cac cach sit dung khéc nhau cta véc xin, vi du nhu thong qua Viéé

tiém bap, mili va uong.

Trinh tr DNA c6 chiéu dai ddy di cua virut dich ta lon chau Phi ASF-GVAV dugc
dua ra trong tai liéu sang ché US9474797B1, trong d6 ngoai viéc xdéa doan tlr vi tri
178643 dén 182578 din dén viéc x6a khung doc MGF505-11L, MGF100-1L,
17L18LASFV GACD 01870, I9R, 110U11L, virut dich ta lon chau Phi suy giam doc luc
con thu duge bing cach két hop voi nhidu loai dot bién khac. Virut dot bién cta virut dich
t4 lon chau Phi ASF-Georgia2007 duoc cong bd trong tai liéu sang ché US9528094B2,
¢6 thé tao ra su bao vé hiéu qua vai liéu luong tir 102-10* HADso, dot bién chi yéu la x6a
mot phin gen MGF5001R va 3R va x6a toan bd cic gen 12L, 13L, 14L cta ho gen
MGF360 va 2R cua ho gen MGF5002R. Tai liéu sang ché W02012/107614 Al chi yéu
lién quan dén biéu hién e ché pp220, pp62 hoic pB438L, dong thoi cling lién quan viéc
x6a gen CD2 va gen pol X. Virut dot bién ASFV-G A9GL cua virut dich ta lgn chau Phi
ASF-Georgia2007 dugc cong bd trong tai liéu sang ché W02016049101A (trong d6 trinh
tu 172 nucleotide cua gen 9GL bi x04).

Nghién ctru so bd cia sang ché cho thiy riang ngay ca khi 4p dung chién luoc x6a
gen ddc luc tuong tng thi hi€u qua giam doc luc cla cac gen khéc nhau lai cé sy khac
biét rat 16n: Vi du ching BA71 (kiéu gen I) bi x6a gen CD2V di hoan toan bi giam doc
luc, ty 1€ séng sot cua lon sau khi dugce tiém ching déu 12 100% [Monteagudo, P.L., et al.,
BA71DeltaCD2: a New Recombinant Live Attenuated African Swine Fever Virus with
Cross-Protective Capabilities. J Virol, 2017. 91(21)]; tuy nhién ty 1€ sdng s6t cia lon sau
khi duge tiém ching mién dich v6i ching dich tai Trung Quéc (kiéu gen II) va ching

Malawi Lil-20/1 (kiéu gen II) bj x6a gen twong tu [Borca, M.V. et al., Deletion of a
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CD2-like gene, 8-DR, from African swine fever virus affects viral infection in domestic
swine. J Virol, 1998. 72(4): p. 2881-9] 14n luot 13 khoang 50% (dit liéu chua dugc hién
thi) va 0%; ching Benin 97/1 (kiéu gen I) bi x6a gen DP148R [Reis, A.L., et al., Deletion
of the African Swine Fever Virus Gene DP148R Does Not Reduce Virus Replication in
Culture but Reduces Virus Virulence in Pigs and Induces High Levels of Protection
against Challenge. J Virol, 2017. 91(24)] ciing c6 thé khién virut suy giam doc luc hoan
toan, ty 16 séng sot cua lon sau khi duoc tiém ching mién dich déu 1a 100%, nhung ty 18
séng sot cia lon duoc tiém chung mién dich véi ching dich Trung Qudc bi xba gen

DP148R chi 1a 0%, hi€u qua gidm ddc luc 1a vo cung han ché.

Trong giai doan dau, cAc tic gia da phan lap dugc ching Pig/CN/HLJ/2018 luu
hanh & Trung Qudc, thong qua giai trinh tir va phan tich trinh tur, trinh tu cda bo gen ¢6
chidu dai ddy du cua n6 (GenBank: MK333180.1) va DB/LN/2018 déu 1a 189,404 bp,
con chidu dai ddy du cia ching PoL/2017 13 189,401 bp, va su chén, x6a va ddt bién
trinh ty dugc phan tich [Xuexia Wen et al., Genome sequences derived from pig and
dried blood pig feed samples provide important insights into the transmission of African
swine fever virus in China in 2018. Emerging Microbes & Infections. 2019, VOL. 8].
Nghién ctru cho thdy né ¢6 doc luc va kha niang lay nhiém cao [Dongming Zhao et al.,
Replication and virulence in pigs of the first African swine fever virus isolated in China.
Emerging Microbes & Infections. 2019, VOL. 8], do d6, viéc nghién ciru ché tao véc-xin

lién quan la v6 cung cap bach, dic biét can phai chu y dén chi tiéu an toan va hiéu qua.
Ban chat ky thuit ciia sang che

Dé giai quyét tinh trang thiéu vic-xin phong dich bénh ta lon chau Phi va higu qua
khong dat yéu clu cua céc loai vac-xin da biét, dic biét 1a su thiéu véc-xin san xuit trong
nudc, phuong phéap bao ché véc-xin tir virut dich ta lon chau Phi suy giam ddc luc do bi
x04 gen da duoc nghién ciru phat trién va 2 chiing vic-xin an toan va hiéu qua da dugc

thu nhan thanh cong.

Sang ché sir dung phuong phép k¥ thuét gen, tién hanh x6a cac gen doc luc (CD2V
va MGF360-505R) cta chung virut dich t lgn chiu Phi Iuu hanh ¢ Trung Qudc, thu duge
hai ching virut bi x6a gen (rASFA360-eGFP va rASFVACD2VyS60-eGFP-mCherry),

5
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thong qua vi€c danh gid c6 hé thong ve hi€u qua bdo vé€ mién dich va kich ddc, v.v... thi hiéu

qua va tinh an toan déu dugc biéu hién xuit sic.

Do d6, sang ché d3 cung cAp mot loai virut dich ta lon chau Phi suy gidm doc luc
do bi xb6a gen, dic trung cua & chd, thu dugc thong qua viéc tién hanh x6a gen
MGF360-505R, hoic tién hanh x6a két hop gen CD2V va gen MGF360-505R ctia virut
gdy bénh dich ta lon chau Phi kiéu gen II. Tét nhat 13, x6a gen MGF360-505R tirc 1 4m
chi viéc x06a toan bg trinh tu cia hai loai gen 1a MGF360 va 505R, hoéc x0a két hop gen
CD2V va MGF360-505R tirc 1a am chi viéc x6a toan bd trinh tu cua ba loai gen 1a CD2V,
MGF360, va S05R.

Tét nhét 13, virut dich ta lon chau Phi kiéu gen II dugc mo ta 1a chung dich
Pig/CN/HLJ/2018 hru hanh tai Trung Qudc, trinh tu chiéu dai diy dii ctia n6 di duge
cong khai trén GenBank (GenBank: MK333180.1).

Virut x6a gen MGF360-505 dugc uu tién theo sang ché d3 x6a nucleotide & vi tri
thir 27942-35500 so véi trinh tu chiéu dai ddy du cua ching virut ban dau; virut x6a két
hop gen CD2V va MGF360-505R dia x6a nucleotide & vi tri thu 27942-35500 va
73394-74476 so véi trinh tu chiéu dai ddy du cua ching virut ban dau. Virut x6a gen
MGF360-505R va virut x6a két hop gen CD2V va MGF360-505R dugc xay dung cu thé
hon da dugc tién hanh cip bang sang ché vao ngay 11 thang 04 nim 2019 va dugc luu trit
tai Trung tdm luu trit nudi cdy dién hinh Trung Qudc, mi luu trix lan lugt 1a CCTCC

NO:V201925 va CCTCC NO:V201924

Hon nira, sang ché cling dé xuat vac-xin chtra virut dich ta lgn chiu Phi suy gidm
doc luc, vac-xin theo sang ché da tao ra phan ung mién dich bao vé d6i twong thir nghiém

chéng lai virut dich ta lon chau Phi sau do.

Viac-xin ¢é thé chira nhiéu loai virut dich ta lon chau Phi suy giam dgc luc cta céac
ki€u gen khac nhau. Nhiing loai vac-xin nhu vay c6 thé tao ra phan ung mién dich bao vé

chéo chéng lai nhiéu kiéu gen cta virut ASF.

Sang ché ciing @& xuét t& hop thude c6 chira mét hoic nhiéu loai virut gay bénh
dich ta lon chau Phi suy giam déc luc. Té hop thudc nay c6 thé dung dé ngan ngira hoic

6
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diéu tri bénh dich ta lon chau Phi. Vic-xin hoic t6 hop thube c6 thé chira mot hozc nhidu
loai virut gdy bénh dich ta lon chau Phi suy giam doc luc theo sang ché, hon nita con ¢
thé chira mot hodc nhiéu ta duoc, ta duge 16ng, vat dan va chét pha lodng. T4 dugc c6 thé
1a bét ky ta dugce thich hgp nao, ta dugc mién dich héa hoc nhu nhdm hydroxit, ta duge
freund, dau khoéng chét, span, v.v...; t& dugc mién dich vi sinh vat nhu mycobacteria,
BCC, lipopolysaccharide, muramyl dipeptide, cytosines, sap tan trong chat béo D,
corynebacterium parvum; t4 duoc mién dich thuc vat cha yéu. 1a polysaccharid chiét xuit
tir thue vat hodc ndm 16m, vi du nhu tuckahoe polysaccharides, safflower polysaccharides,
cac loai thao dugc Trung Quéc, V.v...; va ta dugc mién dich sinh hoéa nhu thymosin, yéu
t chuyén giao, interleukin, v.v.... Cac t4 dugc duge uu tién cod thé 1a chét bd trg sinh hoc

cua tad duoc nano, interleukin, interferon v.v....

Vic-xin theo sang ché ciing c¢6 thé ding nhu vic-xin két hop, vi du nhu két hop
v6i loai véc-xin khac cho lon, nhung trong tdm 13 vic xin séng giam ddc luc, dic biét 1a
tich hop céc gen virut, vi du nhu vac-xin hoa tri hai, hoa tri ba, v.v... Vic-xin két hop cé
thé chira nhiéu loai virut giy bénh dich ta lon chau Phi giam doc luc cia cic kidu gen
khac nhau, do d6 c6 thé tao ra phan ung mién dich bao vé chéo chéng lai nhiéu kiéu gen

cua virut gdy bénh dich ta Ign chau Phi.

Vic-xin theo séng ché c6 thé dugc si dung béng nhiing con dudng thuén tién, vi
du nhu tiém bép, mili, uéng, tiém duoi da, xuyén qua da, dudng am dao, v.v... Vic-xin
giam doc Iuc trong sang ché duoc wu tién Ira cho phwong phép tiém bép, liéu lugng thich
hop 1a 1023-10%5 TCIDso, liu lugng wu tién 1a 103-103 TCIDso. Vic-xin ting cudng cé

thé dugc sir dung sau tiém chiing mién dich lan dau.

Vi du, sau lan tiém ching dau tién, d6i twong thir nghiém c6 thé dugc tiém ting
cudng 1an hai sau mot khoang thoi gian (vi du: khoang 7, 14, 21 hodc 28 ngay). Noéi
chung, lidu ding ting cudng phai gidng hodc thip hon liéu dung Jan dau. Ngoai ra, con
c¢6 thé tién hanh mién dich ting cudng J4n ba, vi dy, 2-3 thang, 6 thang, hoic mét nim

sau khi mién dich.

Virut dich ta lgn chiu Phi suy giam ddc luc do bi x6a gen thu dugc theo sing ché
c6 nhimg wru thé sau day. Hai chiing virut giy bénh dich ta lon chau Phi suy giam doc luc

7
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do bi x6a gen duoc xiy dung trong sing ché (rASFVA360-eGFP va
rASFVACD2V/360-eGFP-mCherry) sau khi mién dich cho lon, ngay ca khi dugc tiém
hén hop mién dich véi liéu luong 105 TCIDso déu khéng c6 triéu chl'mg lam sang nhu
tang nhiét do co thé, su phan 14p virut trong méu va co quan ndi tang déu 12 4m tinh, ty 1€
song sot déu 1a 100%, chimg té n6 da hoan toan suy giam, l1a mot véc-xin an toan va tot
hon céc nghién ciru tuong tr vé ASFV kiéu gen II & nudc ngoai [Borca, M.V, et al.,
Deletion of a CD2-like gene, 8-DR, from African swine fever virus affects viral infection
in domestic swine. J Virol, 1998. 72(4): p. 2881-9; O'Donnell, V. et al., African Swine
Fever Virus Georgia Isolate Harboring Deletions of MGF360 and MGF505 Genes Is
Attenuated in Swine and Confers Protection against Challenge with Virulent Parental
Virus. J Virol, 2015. 89(11): p. 6048-56] (Bang 1): Nghién ctru nudc ngoai da xay dung
dugce virut x6a gen MGF360-505R bang céach sir dung chiing Georgia cip cao gibng véi
ching luu hanh & Trung Quéc, ty 1é duong tinh phan 1ap ciia virut trong méu ciia lon sau
khi duge mién dich déu & trén 60%; str dung virut bi x6a gen don CD2V duge xiy dung
bang cach st dung ching Malawi Lil-20/1 kiéu gen I, ty 1¢ duong tinh phan 14p ctia virut
& trong mau cua lon sau khi dugc tiém mién dich déu 12 100%, ty 1& séng sét 1a 0%. Thir
hai, vé phurong dién hiéu qua, sau khi bi doc luc manh tAn cong thi ty 1& bao vé mién dich
cia rASFVA360-eGFP va rASFVACD2V/360-eGFP-mCherry dugce xay dung theo sang
ché déu 1a 100%, ty 1 duong tinh phén l4p cia virut trong méu 1an lugt thap hon 35% va
100%, thé nhung sau ngay thir 21-22 thi déu chuyén sang 4m tinh, ching té hai ching
virut nay déu c6 hiéu qua bao vé mién dich rét tét, cling ndi troi hon so vdi cac nghién
ctru & nude ngoai vé ASFV kiéu gen II [Borca, M.V, et al., Deletion of a CD2-like gene,
8-DR, from African swine fever virus affects viral infection in domestic swine. J Virol,
1998. 72(4): p. 2881-9; O'Donnell, V., et al., African Swine Fever Virus Georgia Isolate
Harboring Deletions of MGF360 and MGF505 Genes Is Attenuated in Swine and
Confers Protection against Challenge with Virulent Parental Virus. J Virol, 2015. 89(11):
p. 6048-56] (Bang 1): Ty 1& duong tinh phén 14p cia virut trong mau cta lgn bi nhiém
bénh sau khi dugc tiém ching mién dich v6i virut Georgia bi x6a gen MGF360-505R
theo nghién ctru cla nudce ngoai 1a 70% [O'Donnell, V., et al., African Swine Fever Virus
Georgia Isolate Harboring Deletions of MGF360 and MGF505 Genes Is Attenuated in

Swine and Confers Protection against Challenge with Virulent Parental Virus. J Virol,
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2015. 89(11): p. 6048-56] (trong do, lidu lugng mién dich 10° TCIDso dugc 4p dung trong
sang ché nhé hon lidu luong mién dich 10* HADso ciia nghién ciru nuéc ngoai, tuy nhién
ty 1€ duong tinh phéan 1ap cua virut trong méau sau khi bi kich doc chi 1a 25%); mdc du ty
16 duong tinh phén I4p cua virut trong mau ctia lon bi nhiém bénh sau khi dugc tiém mién
dich véi ching virut x6a hai gen MGF360-505R va CD2V duoc x4y dung trong sang ché
14 100%, hoi kém hon so vé6i virut bi x6a gen MGF360-505R, nhung tét hon dang ké so
v6i virut ching Malawi Lil-20/1 kidu gen II bi x6a gen don CD2V (ty 1& chét sau khi
duoc tiém mién dich 13 100%) [Borca, M.V, et al., Deletion of a CD2-like gene, 8-DR,
from African swine fever virus affects viral infection in domestic swine, J Virol, 1998.
72(4): p. 2881-9], va ty 1& phan lap cia virut trong méu sau sau khi bi nhiém s& dugc
chuyén sang 4m tinh sau 21 ngay. Cudi cung, hai ching virut x6a gen dugc xay dung
theo sang ché déu c6 thé cung ca‘ip su bao vé déy du dé chéng lai ddc luc manh sau tiém
chung mién dich 21 ngay, t&t hon so vé&i 28 ngay ciia nghién ctru nuée ngoai [O'Donnell,
V., et al., African Swine Fever Virus Georgia Isolate Harboring Deletions of MGF360 and
MGF505 Genes Is Attenuated in Swine and Confers Protection against Challenge with
Virulent Parental Virus. J Virol, 2015. 89(11): p. 6048-56]. Do do, viéc st dung chung
phan 14p cia ving Ivu hanh dé xdy dung virut suy giam doc luc do bi x6a gen cua virut
dich ta lon chau Phi la chién luoc tot nhat, va cling la mau chbt trong viéc nghién clru ché
tao véc-xin chéng virut gdy bénh dich ta lon chau Phi cua Trung Quéc. Vay nén, virut
dich td lgn chau Phi suy gidm doc luc do bi xdéa gen (rASFVA360-eGFP va
rASFVACD2V/360-eGFP-mCherry) duoc xdy dung trong sang ché c6 mot gia tri ting

dung rét 16n.

Bang 1. So sanh tinh an toan cua virut dich ta lgn chau Phi suy gidm ddc luc do bi xda

gen (kiéu gen II) theo nghién ctru trong va ngoai nuéc

Nghién ctru nude ngoai Séng ché
Gen doc luc MGF360-505R CD2V va
CD2V [19] |MGF360-505R
bi x6a [20] MGF360-505R
Ching virut va Ching Malawi Chung Ching
, Chung Georgia
kiéu gen Lil-20/1 CN/HLJ/18 CN/HLIJ/18
Kiéu gen Kiéu gen II Kiéu gen II Kiéu gen II Kiéu gen II
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Ty 16 duong tinh |
phén 14p cua virut
>60% 100% 0% 0%
sau khi dugc tiém
mién dich
Ty 1& séng st sau
khi dugc tiém 100% 0% 100% 100%
mién dich
Ty 1€ duong tinh 70% 25% 100%
phén lap cua virut | (Mién dich véi (Mién dich véi | (Mién dich véi
trong mau sau khi lidu 104 - lidu 103 lidu 103
bi nhiém doc HAD3) TCIDso) TCIDso)
Ty 1é sbng sét sau
i 100% — 100% 100%
khi bi nhiém doc
Ghi cha: “—> thé hién chua bi nhifm doc (do chung ddc luc nay mién dich nén din dén

hién tuong lon bi chét hét)

Théng tin luu trir: Virut bi x6a gen MGF360-505R va virut bi x6a két hop gen

CD2V va MGF360-505R ciia chung CN/HLJ/18 theo sang ché da dugc cip bang sing
ché vao ngay 11 thang 04 nam 2019 va dugc luu trit tai Trung tAm luu trit nuoi cdy dién

hinh Trung Quéc, ma luu trir 1an lugt 1a CCTCC NO:V201925 va CCTCC NO:V201924.
Mo ta vin tit cac hinh vé
Fig.1 12 hinh minh hoa so 6 c4u tao vecto dé x6a gen CD2V.

Fig.2 14 hinh minh hoa so d6 c4u tao vecto (biéu hién huynh quang mau xanh luc)

dé x6a gen MGF360-505R.

Fig.3 12 hinh minh hoa so d6 ciu tao vecto (biéu hién huynh quang mau do) dé
x6a gen MGF360-505R.

Fig.4 12 hinh thé hién virut x6a gen gy bénh dich ta lon chau Phi biéu hién protein

huynh quang mau xanh luc hodc mau doé.
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Fig.5 12 hinh thé hién két qua giam dinh tinh sach virut x6a gen gy bénh dich ta
lon chiu Phi, trong d6, ACD2V la rASFVACD2V-eGFP, A360 la rASFVA360-eGFP,
CD2V/360 1a rASFVACD2V/360-eGFP-mCherry.

Fig.6 Su thay d6i than nhiét cia lon duge tiém ching mién dich véi

rASFVA360eGEP va rASFVACD2V/360-eGFP-mCherry va lon dbi chimg.

Fig.7 Su thay ddi than nhiét sau khi bi kich doc cta lon dugc tiém ching mién

dich v6i rASFV A360-eGFP va rASFVACD2V/360-eGFP-mCherry va lon dbi ching.

Fig.8 Ty 1& séng s6t ciia lon thir nghiém sau khi duoc tiém ching mién dich hodc
sau khi bi kich dbc, trong d6, ACD2V 1a rASFVACD2V-eGFP, A360 la
rASFVA360-eGFP, CD2V/360 1a rASFVACD2V/360-eGFP-mCherry.

MO ta chi tiét sang ché

Sang ché dugc mé ta chi tiét hon thong qua cac phuong phép thuc thi cu thé dudi

day, nhung diéu nay khéng tao ra gidi han cho séng ché.
Vat liéu va phuong phéap dugc st dung trong cac vi du

Chung luu hanh & Trung Qudc cua virut dich ta lon chau Phi (African swine fever
virut, ching ASFV/CN/HU/18, con dugc goi 1a chung Pig/CN/HLJ/2018 cta virut dich ta
lon chau Phi luu hanh tai Trung Quéc) do Vién thu y Cap Nhi Tan ctia Vién khoa hoc
ndng nghiép Trung Qudc phén 1ap va bao quan (dé biét trinh ty chidu dai dy du cia né
tham khao GenBank: MK333180.1). Té bao dai thuc bao phé nang (Primary porcine
alveolar macrophages, PAM) c¢6 ngudn gbc tir lon SFS c6 dd tudi 1a 30-50 ngay, nudi
trong moi truong nudi cdy 1640 co chira 10% FBS (mua tir cong ty Thermo Scientific,
Hoa K¥). Té bao mau ngoai vi don nhan (Peripheral Blood Mononuclear Cell, PBMC)
duoc phén 14p tir trong mau chdng dong EDTA cua lgn SPF bing cach st dung bd kit
phan 1ap PBMC (mua tir cong ty TBD, Trung Qudc).

Cac thao tac trong cac thir nghiém déu 13 phuong phap thao tac dugc biét 15 trong

linh vuc nay trir khi c6 gidi thich thém.
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Vi du 1. C4u tao vecto tai t& hop twong dong

L4y khung ORF cua gen CD2V dai khoang 1000bp ctia bd gen (12 nhanh tuong
ddng trai va phai, vi tri trinh tw ndm & vi tri thir 73394-74476 so véi trinh tu ¢6 chiéu dai
dy da) va doan PCR cta eGFP nhan ban thanh vecto pBluescriptllKS (+) biang bg kit
nhan ban mot bude (mua tir Cong ty TNHH Novazin Biotechnology, Trung Qudc), trong
do, gen eGFP dugce biéu hién béng cach st dung trinh tu ving gen khéi dong cua chinh

gen CD2V, thu dugc plasmid pB-LRACD2V-eGFP (Fig.1).

L4y nhanh tuong ddng bén trai va phai cia gen MGF360-505R (khoang 1000bp
phia bén trai trinh tu 5'-aagccctgagaacagcagea-3' va khodng 1000bp phia bén phai cua
trinh tu 5'-gcgagacgtttcaataaaag-3' cia gen ASF) (lién quan dén vi tri thir 27942-35500 so
vé6i trinh tw ¢6 chidu dai diy du), trinh tu khai dong p72 [Reis, AL, et al., Deletion of the
African Swine Fever Virus Gene DP148R Does Not Reduce Virus Replication in Culture
but Reduces Virus Virulence in Pigs and Induces High Levels of Protection against
Challenge. J Virol, 2017. 91(24)] va doan PCR cua 4 gen nhu eGFP dé nhan ban thanh
vecto pBluescriptlIKS (+) bing bo kit nhan ban mot 1an, trong d6 gen eGFP dugc biéu
hién duédi su kiém soat cia trinh tu khéi dong p72, thu dugce plasmid pB-LRA360-eGFP
(Fig.2). Thay thé gen eGFP trong pB-LRA360-eGFP thanh gen mCherry, thu dugc
plasmid pB-LRA360-mCherry (Fig.3).

Vi du 2. Chu tao, tinh sach va giam dinh virut dich ta Ign chau Phi bi x6a gen

Céc plassmid pB-LRA360-eGFP va pB-LRA360-mCherry 1an lugt truyén nhiém
sang té bao PAM da bi nhiém ASFV bang nhan té chuyén gen TransIT-LT1 (mua tir Cong
ty Mirus Bio, Hoa Ky), gen CD2V va MGF360-505R dugc tinh sach bang phuong phap
nhan bén doan lan luot bi x6a, ddng thdi virut x6a gen dich ta lon chau Phi duoc biéu
hién protein huynh quanh mau xanh [Reis, A.L., et al., Deletion of the African Swine
Fever Virus Gene DP148R Does Not Reduce Virus Replication in Culture but Reduces
Virus Virulence in Pigs and Induces High Levels of Protection against Challenge. J Virol,
2017. 91(24); Chen, W., et al.,, A goat poxvirus-vectored peste-des-petits-ruminants
vaccine induces long-lasting neutralization antibody to high levels in goats and sheep.
Vaccine, 2010. 28(30):4742-50; Chen Wei Ye, et al., Nghién ciru vic-xin tai t6 hop chéng
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virut bénh dau & dé biéu hién protein H ctia dong vat nhai lai peste des petts, Hoc bao ky
thuat sinh hoc, 2009. 25(4): p. 496-502], lan luot dat tén 1a rASFVACD2V-eGEP va
rASFV A360-eGFP (mi Iuu trir 14 CCTCC NO:V201925). Trong do, so véi trinh tu chiéu
dai ddy du cia ching dich Pig/CN/HLI/2018 ciia virut dich ta lgn chau Phi luu hanh &
Trung Qudc thi chiing thir nhit bi x6a nucleotide thir 73394-74476, chung thit hai bi x6a
nucleotide thir 27942-35500.

Tuong tir nhu trén, plasmid pB-LRA360-mCherry téi t6 hop twong déng dugc lay
nhi®m sang t€ bao PAM di bi nhiém rASFVACD2V-eGFP theo phuong phap & trén,
virut bi x0a hai gen CD2V va MGF360-505R thu dugc thong qua nhiéu vong tinh sach,
co tén 1a rASFVACD2V/360-eGFP-mCherry (ma luu trit 1Ja CCTCC NO:V201924).
Trong d6, so véi trinh tu chiéu dai diy du cia ching dich Pig/CN/HLJ/2018 cua virut
dich ta lon chau Phi luu hanh & Trung Quéc thi ching nay bi x6a ddng thoi nucleotide

thir 73394-74476 va nucleotide thir 27942-35500.

B& kit tach gen cua virut (mua tir Cong ty cong nghé sinh hoc Tiangen Bic Kinh)
duge st dung dé tach bd gen ciia ASFV va ASFV bi x6a ba loai gen, lan luot ding moi
(5'-CACCACCTGAATCTAATGAAG-3' va 5-GCGGGATATTGGGTAGTAG-3") cho
CD2V va mdi (5-CGTCTATTTGGATGTTTT-3', va 5-CGGCAGTATTATTTTGTG-3")
cho MGF360-505R d tién hanh PCR x4c nhan xem di x6a thanh cong hay chua.

Cac virut di xoda gen va dugc tinh sach rASFV ACD2V-eGFP, rASFV
A360-eGFP va rASFV ACD2V/360-eGFP-mCherry 1dn luot biéu hién huynh quang
xanh luc, xanh luc, hai mau xanh - d6 trong t& bao PAM bi 14y nhiém (Fig.4). Tién hanh
giam dinh PCR cho gen bi x6a cia 3 loai virut, két qua (Fig.5) cho thy, dbi chiéu ASFV
déu khuéch dai doan gen CD2V va MGF360, nhung virut xda gen tuong tmg khong

khuéch dai gen bi x6a.
Vi du 3. Chuén db hiéu gia virut

Chudn dd hiéu gia virut dich ta lon chau Phi dugc 1an luot tién hanh thao tac bing
hai phuong phép liéu gay nhiém 50% té bao (50% Tissue Culture Infectious Dose, TGDso)
va 50% lidu hap phu hdng cau (50% haemadsorption, HADso).

13
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Chuén d6 TCIDso dugc tién hanh theo cac buéc sau: ASFV duogc pha loang lién
tuc 10 14n trong méi truong dich nudi cdy 1640 khong c6 huyét thanh, té bao PAM dugc
nudi cdy trong dia nudi cdy 96 giéng véi mat do khoang 90-100%, mdi d6 pha lodng
dugc cdy trong 8 giéng, mdi giéng 0.02 ml, duoc 1 sau 1 gidy trong diéu kién 37 °C, ndng
dd CO, 12 5%, mbi giéng ciy thém 0.1 ml dich nudi cdy hoan chinh 1640 chira huyét
thanh bao thai bd trong difu kién 37 °C, ndng d6 CO» 12 5%, quan sat 3-7 ngay, lidu gay
‘nhiém 50% té& bao (TCIDso) dugc tinh theo t& bao hodc huynh quang xanh va phuong
phép Reed and Muench [4].

Thi nghiém HADso dugc tién hanh thao tac theo tai liéu [5] va dugc diéu chinh

thich hop: Cdy PBMC lic diu vao dia nubi ciy té bao 96 giéng, tién hanh pha loang 10

Av)1]

lan mau can thir nghiém, mdi giéng cay 0.02 ml, su 1y nhiém virut c6 thé dugc tién hanh

A
-

.
¢

xac dinh dua trén vong hoa thi cia cac té bao héng cdu dugc hinh thanh xung quanh té
bao bi lay nhi®m, quan sat 7 ngay, lidu hip phu hdng ciu (HADso) duge tinh theo phuong
phap Reed and Muench [Reed, L. and H. Muench, A simple method of estimaing fifty
percent endpoints. American Journal of Epidemiology 1938. 27: p. 493-497].

Vi du 4. Thir nghiém tiém ching mién dich dong vat

Phong thir nghiém ddng vat an toan sinh hoc cép 4 ctia Vién nghién ciru thi y Cap
Nhi Tan thudc Hoc vién khoa hoc ndong nghiép Trung Quéc d3 tién hanh nhap lon SPF 7
tudn tu_éi thudc dong can lai Dabai va Changbai (mua tir Trung tdm dong vat cua Vién
nghién ctru thu y Cap Nhi Téan thudc Hoc vién khoa hoc nong nghiép Trung Quéc). Poi
sau khi lon thich nghi duoc 2-3 ngay thi tién hanh phan nhém va tiém ching mién dich
theo Béang 2-1. Ngoai ra, thir nghiém vé su phén b virut trong noi tang dugc thiét ké
(Bang 2-2). Sau khi dugc tiém chiing, tiép tuc quan st trang thai tinh than va tinh trang
an udng cla con vat, gidm sat than nhiét ciia con vét, thu gom huyét tuong chéng déng

EDTA va tach huyét thanh.

Béang 2-1. Phan nhém thi nghiém

Virut Liéu luong Puong tiém S6 luong va sb hiéu
Nhém  mién  dich|10%va 105 TCIDso |Tiém bép (IM) |M>i liéu lugng 4 con,
rASFVA360-eGFP 6 90-93 va 95-98

14
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Nhém mién dich | 10° va 10° TCIDs; | Tiém bép (IM) M&i lidu lugng 4 con,
rASFVACD2V/360-eG s6 80-83 va 85-88
FP-mCherry

Nhém dbi chimg — — 2 con, s6 101 va 102

Bang 2-2. Thit nghiém doc tinh trong ndi tang sau khi tiém ching mién dich

Virut Liéu lugng | Puong tiém S6 luong va sb hidu
Nhoém mién dich | 10° Tiém bip (IM) | Viéc giai phdu dugc tién
rASFVA360-eGFP hanh 14n luot vao céc ngay

the 5, 10, 15, 21 dé lay
virut phan 14p ndi tang,
mdi mdt thoi gian lfiy 4

con, sb 121-136

Nhém mién dich | 10° Tiém bip (IM) | Viéc giai phiu duoc tién
rASFVACD2V/360-eGFP- hanh 14n luot vao cac ngiy
mCherry thir 5, 10, 15, 21 dé liy

virut phan 14p ndi tang,
mdi mot thdi gian ldy 4

con, s6 137-152

Kiém tra than nhiét sau khi dugc mién dich cho théy (Fig.6), sau khi lon dugc
tiém ching mién dich rASFVA360-eGFP, cho du nhém mién dich véi liéu lugng cao
(105 TCIDso, s6 90-93) hay mién dich véi lidu lwong thdp (10® TCIDso, sb 95-98) déu
khong c6 hién tugng tdng nhiét do co thé, ty 1€ sbng sot 1a 100% (Fig.8); trong d6 lon s6
90 chét bt ngd vao ngay thir 16, khong thdy ro bénh bién khi md kiém tra ndi tang, két
qua doc tinh méau la &m tinh. Sau khi Ign dugc tiém chung mién dich
rASFVACD2V/360-eGFP-mCherry, cho di nhém mién dich véi lidu luong cao (103
TCIDso, s6 80-83) hay mién dich véi lidu luong thdp (105 TCIDso, sé 80-83) déu khong
c6 hién tuong ting nhiét d6 co thé. Ngoai ra, lon ddi ching (s6 101 va 102) cling khong

¢6 hién tuong ting nhiét d6 co thé. Trang thai tinh than va tinh trang 4n ubng sau khi
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mién dich cia lgn tiém ching mifn dich va logn dbi ching déu khéng c6 bit thudng,

khong c6 tri€u ching 1am sang rd rang.

Két qua phén l4p virut ciia mau mau sau khi tiém ching mién dich (Bang 3-1) cho
théy, lon tiém chung mién dich véi rASFVA360-eGFP,
rASFVACD2V/360-eGFP-mCherry va lon d6i chting sau 5, 9, 14, 19 ngay sau khi tiém

chung déu khéng phan 1ap duoc virut.

Ngoai ra, phan l4p virut trong cac ndi tang ciia tt ca cac con lon tiém chiing mién
dich véi rASFVA360-eGFP, rASFVACD2V/360-eGFP-mCherry va lon dbi chimg sau
tiém ching trong vong 21 ngay déu 4m tinh, trong thdi gian quan sat ddng thoi ciing
khéng phat hién thiy cac hién tuong bét thudng vé trang thai tinh thn, trang thai in ubng,

triéu ching 1am sang, v.v... (Bang 3-2).

Tom lai, 2 ching virut xéa gen rASFVA360-eGFP  va
rASFVACD2V/360-eGFP-mCherry déu hoan toan suy yéu trong co thé ciia lon.

Bang 3-1. Kiém tra phan 14p virut trong mau ctia lon sau khi tiém chiing mién dich

rASFVA360-eGFP va rASFVACD2V/360-eGFP-mCherry

Chung virut va lidu lugng mién dich | S& Doc tinh trong mau
hiéu | 5ngay | 9ngay | 14 ngay | 19 ngay
rASFVA360-eGFP, 90 N N N /
10° TCIDso 91 N N N N
92 N N N N
93 N N N N
rASFV A360-eGFP, 95 N N N N
103 TCIDso 96 N N N N
97 N N N N
98 N N N N
rASFVACD2V/360-eGFP-mCherry, 80 N N N N
10° TCIDso &1 N N N N
82 N N N N
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83 N N N N
rASFVACD2V/360-eGFP-mCherry, | 85 N N N N
103 TCIDso 86 N N N N
87 N N N N
88 N N N N
Déi chimg 101 N N N N
102 N N N N

Ghi chu: “N” thé hién két qua kiém tra 12 4m tinh; “/ thé hién khong c6 mau
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Vi du 5. Thi nghiém kich doc dong vat

Doi 21 ngay sau khi mién dich, tAt c4 cac con lon cia nhém mién dich
rASFV A360-eGFP va rASFVACD2V/360-eGFP-mCherry déu duge tién hanh kich doc
manh ASFV, lidu luong kich doc 1a 1035 HADso, con dudng kich doc 1a tiém bép, dong
thoi nhap 2 con lon SPF 8 tudn tudi dwoc dua vao dé lam ddi chimg kich doc. Sau khi
kich dbc, tiép tuc quan sat trang thai tinh than, tinh trang an ubng, giam sat than nhiét cia

con vat, thu thdp mau chdng déng EDTA va tach huyét thanh.

Cac con lon ddi chung cho tiém ching mién dich rASFVA360-eGFP va
rASFVACD2V/360-eGFP-mCherry (s6 101 va 102) bi chét & ngay tha 11 sau khi bi kich
ddc, nhung nhém tiém ching mién dich sau khi bi kich doc déu c6 ty 1€ song sét 1a 100%
(Fig.8), dén ngay 21-22 thi giét md dé kiém tra. Tinh trang cu thé vé than nhiét va doc

tinh trong mau dugc mo ta nhu sau.
1. Nhitng thay d6i vé than nhiét va triéu chimg 14m sang sau khi bi kich doc

Céc con lgn d6i chimg (s6 101 va 102) sau khi bi kich ddc, sang ngdy tha 5-7 thi
xuét hién cac triéu chimg nhu than nhiét ting cao (40.5-42 °C) (Fig.7), tinh than u dot, an

uong kém, v.v...

Céc con lon dugc mién dich rASFVA360-eGFP sau khi bi kich dc thi chi ¢6 con
lon sb 95 t6i ngay thir 7 bi ting than nhiét o rang, sau d6 thi khoi phuc binh thuong,
trang thai tinh thin va an udng ciing duge phuc héi lai binh thuong, than nhiét, trang thai
tinh than va tinh trang in ubng cta cac con lon khac déu khéng ¢ bat thudong, déu khong

co tricu ching 1am sang.

Cac con lon dugc mién dich ASFVACD2V/360-eGFP-mCherry sau khi bi kich
doc thi chi ¢6 con lon sb 82 trong nhém liéu lugng cao (103 TCIDso) ¢6 mot 1an bi st cao
dén 40.7 °C, sau d6 thi khoi phuc lai binh thuong; cac con lgn sb 85, 87, 88 trong nhom
lidu lugng thap (103 TCIDso) déu bi ting than nhiét mot vai lan 1én dén trén 41 °C vao
ngay thr 5-11, sau d6 thi cling khoi phuc lai binh thuong, riéng con lon sb 86 thi than

nhiét bén ngoai hoi cao mdt chut nhung van thip hon 41 °C. Con lgn c6 than nhiét ting
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cao s€ c6 trang thdi tinh than 4 rf, an uéng hoi kém, nhung cung v6i su khoi phuc lai than
nhiét thi trang thai tinh thin va tinh trang 4n udng ciing tré lai binh thudng, ngoai ra

khong c6 triéu ching 1am sang rd rang nao khéc.
2. Kiém tra phan 1ap virut trong mau sau khi bi kich doc

Két qua phan lap virut tfrong mau (Bang 4) cho thiy, sau khi bi kich ddc, cac con
lon déi chimg (s6 101 va 102) c6 két qua phén 1ap virut & ngdy thir 5 sau khi bi kich doc
déu chuyén sang duong tinh va chét vao ngay thu 7; con dbi véi nhitng con lon dugc
mién dich rASFVA360-eGFP sau khi bi kich doc thi chi ¢6 cac con lon (s6 91 va 95) ¢6
két qua phan 1ap virut saﬁ khi bi kich doc chuyén sang duong tinh, nhung t6i ngdy thir 21
thi déu chuyén sang am tinh. Nhitng két qua nay cho thdy, nhitng con lon dugc mién dich
rASFVA360-eGFP va rASFVACD2V/360-eGFP-mCherry déu cé thé cung cip su bao

v€ mién dich day da doi véi su kich ddc manh.

Bang 4. Kiém tra phén 1ap virut trong méu ctia lon durge mién dich rASFVA360-eGFP va
rASFVACD2V/360-eGFP-mCherry sau khi bi kich doc

Chung virut va lidu lugng mién dich | Sé bdc tinh trong méau
hiéu | 5 ngay 11 ngay | 16 ngay | 21 ngay
rASFVA360-eGFP, 91 + + + N
10° TCIDso 92 N N N N
93 N N N N
rASFVA360-eGFP, 95 + + + N
10° TCIDso 96 N N N N
97 N N N N
98 N N N N
rASFVACD2V/360-eGFP-mCherry, | 80 + N N N
10° TCIDso 81 + N N N
82 + + + N
83 + N N N
rASFVACD2V/360-eGFP-mCherry, 85 + + + N
103 TCIDso 86 + + + N
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7 + + + N
88 + + + N
Séng thir 101 + / / /
102 + / / /

Ghi cha: “+” thé hién két qua kidm tra 1a duong tinh; “N” thé hién két qua kiém tra 1a 4m tinh.
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Yéu ciu bao hd

1. Virut dich ta lgn chau Phi suy giam doc luc do bi x6a gen, dic trung & chd gen
MGF360-505R cta virut dich ta lon chau Phi kiéu gen II bi x06a, va virut bi x6a gen
MGF360-505R d3a bi x6a nucleotide thir 27942-35500 so v6i trinh tu bo gen dﬁy du cua
chung virut ban dau, hodc ca hai gen CD2V va MGF360-505R cua virut dich ta lgn chau
Phi kiéu gen II bi x6a, va virut bi x6a két hop ca hai gen CD2V va MGF360-505R d2 bi
x6a nucleotide thir 27942-35500 va thtr 73394-74476 so véi trinh ty b gen ddy di cia
ching virut ban dau, trong d6 virut dich ta lon chau Phi kiéu gen II duge mo ta 14 chiing
Pig/CN/HLI/2018 luu hanh & Trung Quéc c6 trinh tu gen ¢ chiéu dai diy du dugc mé ta
trong GenBank: MK333180.1

2. Virut dich ta lon chau Phi suy gidm doc luc do bi xdéa gen theo diém 1, dic

trung & chd virut bi x6a gen MGF360-505R ¢6 ma luu trir 1a CCTCC NO:V201925.

3. Virut dich ta lgn chau Phi suy giam doc luc do bi xdéa gen theo diém 1, dic
trung & chd virut bi x6a két hop gen CD2V va MGF360-505R ¢6 ma Iuu trit 1a CCTCC
NO:V201924.

4. Vic-xin phong bénh dich ta lon chau Phi, dic trung & chd né chira virut dich ta
lon chau Phi suy giam doc luc do bi x6a gen theo bét ky diém nao trong sb cac diém tir 1

dén 3.

5. Phuong phap diéu ché virut dich ta lon chau Phi suy gidm doc luc do bi x6a gen
theo bit k¥ diém nao trong sé cac diém tir 1 dén 3, dic trung & chd: bang phuong phép
k¥ thuat gen chung virut dich ta lon chau Phi ban du c6 thé bi suy giam doc luc bing
cach x6a nucleotide thir 27942-35500 hodic x6a két hop nucleotide thir 27942-35500 va
thir 73394-74476.
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