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TOM TAT

Virus gy bénh dich ta lon chau Phi (ASFV) 1a tac nhan gay bénh truyén nhiém va thudng gay chét lon nuéi,
gay hau qua kinh té dang ké cho nganh chan nuéi lon. Viéc kiém soat bénh dich ta lon chau Phi (ASF) da bi can
tr& do khong co vacxin. Cac vacxin thir nghiém da duoc phat trién bang cach sir dung ASFV song giam doc luc
do dugc bién ddi gen bang cach loai bo cac gen lién quan dén doc Iue ciia virus. Ho da gen 360 (MGF360) va
MGF505 dai dién cho mdt nhom gen, ¢6 chung mot phfin trinh tu va céu trac ddc trung ¢6 lién quan dén tinh dic
hiéu vé pham vi vat chu ctia ASFV, ngan chan dap ing ty nhién cia vat cha va doc luc cua virus. O day, ching t6i
bao c4o viée tao dung mot loai virus téi to hop (ASFV-G-AMGF) ¢6 ngudn gdc tir ching ASFV Georgia 2007 doc
luc cao (ASFV-G) bing cach x6a 6 gen thudc ho MGF360 hoic MGF505: MGF505-1R, MGF360-12L, MGF360
-13L, MGF360-14L, MGF505-2R va MGF505-3R. ASFV-G-AMGF nhan 1én hi¢u qua trong mdi truong nudi
cdy té bao dai thuc bao so cip cua lon gidng nhu virus ban dau. Thur nghiem trén dong vat, ASFV-G-AMGF bi
giam doc lyc hoan toan & lon, vi lon dugc tiém bap (i.m) véi 10> hodc 10*liéu hap thu 50% hong cau (HAD;) van
khée manh, khong ¢6 ddu hiéu cia bénh. Diéu quan trong 13 lon sau khi tiém dugc cho tiép xtc véi ASFV-G thi
khong c¢6 biéu hién ctia bénh, mic dii phan 16n nhimg lon ndy c6 mang virus cong cuong doc. Pay 14 bao cao dau
tién chi ra vai trd ctia cac gen MGF hoat déng nhu nhiing yéu t6 doc 1ap quy dinh doc luc cia ASFV. Ngoai ra,
ASFV-G-AMGF la vacxin thtr nghiém dau tién duge bao c4o 1a tao ra su bao vé & nhiing con lon dugcthtr thach
v&i ASFV-G ¢6 ddc luc cao va c6 lién quan vé mat dich & hoc.

TAM QUAN TRONG

Vén dé chinh trong kiém soat ASF 1a thiéu vacxin. Nhiéu nghién ctru tdp trung vao viéc tim hiéu doc luc
ctia ASFV nhim san xudt cac virus tai tb hop bién di gen, mic du da giam doc luc, nhung van c6 kha ning
bao v¢ lon khi du'orc thir thach véi virus twong dong. O ddy chung t6i d tao ra mot ASFV tai t6 hop giam doc
luc c6 ngudn gbe tir chung ASFV Georgia c6 doc luc cao (ASFV—G) chi thiéu sau trong sb cac gen cua ho da
gen 360 (MGF360) va MGF505 (ASFV-G-AMGF). Diéu nay, 1an dau tién chi ra rang chi can x0a cic gen
MGF dic hiéu c6 thé 1am giam hoan toan doc luc cua chung ASFV c6 doc luc cao.Virus tai td hop ASFV-
G-AMGF tao ra hiéu qua bao vé & lon trude thach thirc véi ASFV-G khi lon duoc tiém mot lan qua dudng
tiém bap (1 m). Viéc bao vé chong lai ASFV-G c6 hiéu qua cao sau 28 ngay ké tir ngay tiém. Pay 1a bao cdo
dau tién vé vacxin thir nghiém tao ra sy bao vé vimg chic chong lai doc lyc cia ASFV-G.

I Agricultural Research Service, USDA, Plum Island Animal Disease Center, Greenport, New York, USA
2 Department of Pathobiology and Veterinary Science, CAHNR,

University of Connecticut, Storrs, Connecticut, USA

> DHS, Plum Island Animal Disease Center, Greenport, New York, USA

4 Center for Genome Innovation, University of Connecticut, Storrs, Connecticut, USA

> APHIS, USDA, Plum Island Animal Disease Center, Greenport, New York, USA

75



KHOA HQC KY THUAT THU Y TAP XXIX SO 6 - 2022

I. PAT VAN PE

Bénh dich ta Ign chau Phi (ASF) la bénh virus
truyén nhiém & lon gay ra do virus ASF (ASFV),
mot loai virus 16n c6 vo, chira 2 sgi ADN c6 kich
thudc khoang 180 dén 190 kbp (1). ASF gay ra mot
loat cac biéu hién bénh, tir gdy tir vong cao dén can
1am sang, iy thudc vao dic diém vat chi va ching
virus (2). Lon nuoi bi chét do nhiém ASFV doc luc
cao c6 biéu hién dic trung la s6t, xudt huyét, mat
kiém soat va suy nhuoc nghiém trong.

Hién nay, ASF 1a bénh dic hiru & mét s6 qudc
gia chau Phi cén Sahara. O chau Au, cin bénh nay
lwu hanh ¢ Sardinia (Y), va cac dot bung phat dich
bénh da dugc ghi nhan ¢ vung Caucasus tor nam
2007, anh huéng dén Gruzia, Armenia, Azerbaijan
va Nga, va gan day la & Ukraine, Belarus,
Lithuania, Latvia, va Ba Lan, de doa lay lan ca
sang cac nudc lang giéng ¢ Tay Au (3).

Chua c6 vacxin cho ASF, cac 6 dich hién dang
duoc dap tit bang cac phuong phap kiém dich va loai
bo dong vat nhiém bénh. Céc thir nghiém vacxin dua
trén viéc su dung céc loai virus bét hoat khac nhau
da khong thanh cong trong viéc tao ra mién dich bao
vé (4-6). Kha nang mién dich bao vé ch6ng lai su tai
nhidm véi cac virus twong dong va (hiém khi) chéng
lai su tai nhiém véi cac virus khac loai phat trién &
nhiing con lon sdng sot sau khi nhidm virus (7, 8). Lon
d4 mién dich voi ASFV séng giam doc lyc co chua
cac ca thé da duoc thiét ké di truyén loai bo cac gen
lién quan dén doc Iuc ciia ASFV (gen UK, DP69R,
23-NL, TK va 9GL) dugc bao v¢€ khi thir thach voi
virus ¢6 doc Iyc trong ddng voi virus ban dau (9-12).
Cho dén nay, nhiing nghién ctru d6 di cung cap bang
chimg thuc nghiém duy nhat mé ta sy phat trién hop
ly ctia mdt loai virus séng giam doc luc cé hiéu qua
chdng lai ASFV.

Bd gen ASFV chua cac gen cAu tao nén mot
s6 ho da gen riéng biét (MGF), ban dau duoc dic
trung la cac gen hién dién dudi dang trinh tu [ap lai
trong cac ving gen cudi va dugc dat tén dé phan
anh d¢ dai trung binh cla san pham gen du doan.
(13, 14). Ha1 trong sd cac ho nay, MGF360 va
MGFSOS nam trong ving gen bién dbi cao & diém
cubi bén trai va cac san phim ma hoa c6 chung
nhiing diém tuong ddng vé ciu trac (13-18).

Mot s6 chimg ASFV duoc nudi thich nghi trén
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mdi trudng té bao (ching han nhu ching Badajoz71
hodc Georgia07 dugc nudi thich nghi véi té bao Vero)
¢6 chtra cac khoang trong trong ving gen bién doi ¢
diém cudi bén trai co mang doan gen bi x6a bao gdbm
mdt sb gen khac nhau cta ca MGF360 va MGF505
(15, 19-22). Thong thuong, sy thich nghi dé nhan
1én trong cac dong té bao nay xay ra dong thoi véi
su suy giam cia cac ching nay ¢ lon (8, 22-25). Tuy
nhién, khong c6 bang chimg thuyét phuc nao ting ho
¥ tuong vé co ché hoat dong nhan - qua giita viéc x6a
b6 cac gen MGF dic hiéu, sy thich nghi véi nudi cdy
t& bao va sy suy giam virus & lon.

Nghién ctru cac ving MGF360 va MGF505 c6
thé 1am sang to vai tro ciia ching trong chu trinh sao
chép ASFV va/hodc nhing tic dong ciia ching ddi
véi doc lyc. Vi dy, viée xda cac gen MGF ¢ ching
ASFV BA71 thich nghi véi té bao Vero da lam giam
kha nang sao chép cua virus trong cac dai thuc bao
o lon (26, 27), Va phuc hdi mot phan khoang trong
trong bd gen, nam trong Vung bién ddi ¢ diém cubi
bén trai, ddn dén viéc virus lay lai kha ning sao chép
trong cac dai thuc bao ¢ lgn (26). Ngoai ra, nguoi
ta da ghi nhan rang cac gen trong vung MGF360 va
MGF505 rit quan trong dbi v6i kha nang nhén lén
ctia virus trong t bao ve (28). Ciing da c6 nhimng bao
céo rang cac gen MGF360 va MGF505 ¢6 lién quan
dén sy e ché san sinh interferon (IFN) (29). Cac gen
MGF360 va MGF505 ciing lién quan dén doc luc
clia virus; sy x0a cac gen trong cac MGF nay da gop
phan lam suy giam doc luc ciia ching Malawi Lil-20
/ 1ANL téi t6 hop (30), ching virus c6 gen lién quan
dén doc lyc NL di bi xoa (31).

Trong nghién ctru ndy, ching toi bdo cao két
qua nghién ctru tao chung virus tai t6 hop co
ngudn gdc tir chung doc luc cao ASFV Georgia
2007 (ASFV-G) bang cach x6a dic hiéu 6 gen
cua cac ho da gen ASFV MGF360 va MGF505
(ASFV-G-AMGF). Két qua cho thiy ASFV-G-
AMGF nhan 1én trong té bao nudi cdy dai thuc
bao so cip ¢ lon hiéu qua twong tw nhu ASFV-G.
Trén dong vat thi nghiém, ASFV-G-AMGF duoc
ti@m bép cho lon v&i lidu cao t6i 10 HAD,_ thisuy
yéu hoan toan. Quan trong la lon da gay nhiém
bang tiém bap litu ASFV-G-AMGF 10? hoic
10* HAD,, dugc bao vé khong c6 dau hi¢u lam
sang khi cong cuong doc bang chung virus ddc
luc cao ban dau ASFV-G ¢ 28 ngay sau giy
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nhiém (dpi). Pay la bao céo dau tién chi ra ring
x6a dac hiéu cac gen thudc ho da gen MGF360
va MGF505 1a du dé gdy ra sy suy giam hoan
toan doc luc cua virus phan 1ap tur thuc dia va vi
thé virus di tai to hop gen ciing c6 kha niang giy
d4p tmg mién dich hiéu qua khi cong cudng doc
béng ching virus doc luc cao ban dau, ASFV-G.

II. VAT LIEU VA PHUONG PHAP
2.1. Nubdi cay té bao va virus

Té bao dai thuc bao lon so cép duge chuan bi
tr mau lon da loai bo to huyét bé'mg cach da duoc
Zsak et al. (11) md ta trudc day. Mot cach ngin
gon, mau lon duoc chdng dong bang heparin duoc
@ 4m & 37°C trong 1h dé lam ling hong cau. Cac
bach cdu don nhan dugc phan tach bang cach tuyén
ndi trén gradient mat do Ficoll-Paque (Pharmacia,
Piscataway, NJ) (trong luong riéng 1,079). Phan té
bao don bao/dai thuc bao duoc nudi céy trong cac
binh nudi ciy mé Primaria bang nhwa (Falcon; Becton
Dickinson Labware, Franklin Lakes, NJ), c6 chua
mbi truong dai thyc bao, bao gdm méi truong RPMI
1640 (Life Technologies, Grand Island, NY) vdi
30% chat tao ndi L929 va 20% huyét thanh nhau thai
bo bat hoat béng nhiét (HI-FBS; Thermo Scientific,
Waltham, MA), trong 48 gio ¢ 37°C véi 5% CO,.
Cac té bao két dinh dugc tach ra khoi chai nhya bang
cach sir dung dung dich mubi dém phosphat (PBS)
10 mM EDTA va sau d6 duoc gin vao dia Primaria
T25 6 hodc 96 giéng & mat do 5x10° t& bao/ml dé

ASFV-G 27928

360-10L 360-11L | 505-1R

st dung trong céac thir nghiém trong 24 gio sau do.
ASFV Georgia (ASFV-G) 1a chung phan 1ap tur thuc
dia duoc cung cip boi N. Vepkhvadze thudc Phong
thi nghiém cua B§ Nong nghi€ép (LMA) ¢ Thilisi,
Cong hoa Georgia (22).

So sanh su tang trudng cua virus ASFV-G va
ASFV-G-AMGF da duoc thyc hién trong nudi céy
té bao dai thuc bao lon so cép. Pia nhua 24 giéng
da duge pha mot 16p té bao da chuan bi trude do va
dugc gy nhiém & muc do da nhiém (MOI) 14 0,1
hoac 0,01 (dl.ra’ trép HAD, da dugc xac diqh trude
do trong nuoi cay t€ bao dai thuc bao lon so cap). Sau
1 ,gi(‘w hap phu ¢ 37°C Vé@ 5% CO,, moi tm(‘)}qg n}léi
cay dugc loai bo va cac té bao dugc rira hai lan bang
PBS. Sau do, cac don 16p duoc rira bang moi trudng
dai thuc bao va t trong 2, 24, 48, 72 va 96 gio 6 37°C
Vi 5% CO,. Vao nhing thoi diém thich hop sau khi
gy nhiém, cac t€ bao dugc dong lanh & -70°C hodc
thép hon va cac dich tan ra dong dugc st dung dé xac
dinh hiéu gia bang HADSO/ml trong nuodi cdy té bao
dai thuc bao lon so cap. Tat ca cac mau dugc chay
ddng thoi dé tranh sy thay ddi gitta cac lan.

Chuén d6 virus duoc thuc hién trén nudi céy té bao
dai thuc bao lon so cap trong cac dia 96 giéng. Pha
loang va nuoi céy virus dugc thuc hi¢n sir dung moi
truong dai thyuc bao. Su hién dién cta virus dugc danh
gia bang hap thy hong cau (HA), va hiéu gia virus
duoc tinh bang phuong phap Reed va Muench (32).

2.2. Tao chiing ASFV-G-AMGF tii t6 hop

360-10L 360-11L

ASFV-G-AMGF

360-8L 360-9L 360-10L 360-11L

35487
D s >
360-12L 360-13L 360-14L 505-2R  505-3R 505-4R
.,
»
p72GUS S05-4R
. ' B,
>—1
p72GUS 505-4R 505-5R 505-6R

Hinh 1. So' d6 thé hién viing gen MGF360 va MGF505 bj xéa trong ASFV-G-AMGF va dwoc thay thé
bang ddai gen chi thi p72GUS. Cac vi tri nucleotide nam ¢ ranh gioi cua doan bi xoa trén bo gen ASFV-G

dwoc biéu hién/danh dau.

Céac ASFV tii t6 hop dugc tao ra bang cach tai
t6 hop twong dong glu’a bd gen ASFV ctia bd me va
vector chuyén tai to hcrp sau lay nhiém va chuyén
nhiém trong nudi cay té bao dai thyc bao lon (11, 33).

Vector chuyén tai to h0p (p72GUSAMGF) chura cac
ving gen dém, bao gom amino acid két thic ciia gen
MGF505-1R ndm & bén trai (nhanh trai nim giira
céc vi tri gen 24566 va 27928) va carboxyl két thuc
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ciia gen MGF505-3R nam bén phai (nhanh phai
nam giira cic vi tri gen 35.487 va 36.515) va mot
dai gen chi thi chira gen /- glucuronzdase (B-GUS)
gen khoi dong muodn ASFV p72 (11). Céu trac nay
tao ra su mat doan 7.558 nucleotide trong ving bién
d6i bén trai ciia ASFV-G (giira cac vi tri nucleotide
27.928 va 35.487) (hinh 1). Vector chuyén tai t6
hop p72GUSAMGF dugc tao ra bang cach tong
hop DNA (Epoch Life Sciences, Sugar Land, TX,
USA). Té bao dai thuc bao nudi cdy bi gdy nhiém
ASFV-G va duoc chuyén bing p72GUSAMGEF.
Céc virus tai to hop bam trén bé mat dia so cip di
duoc tinh sach dé dong nhat bang céc 1an tinh sach
lién tiép cac dia thir nghiém thuan khiét.

2.3. PCR

ASFV-G-AMGF thuan khiét trong méi truong
bao quan virus da dugc st dung cho PCR. Trinh tu cap
mdi str dung trong PCR phat hién cac gen MGF350/
MGF505 nhu sau: mdi xudi: 5-GAGGATGATTT-
GCCCTTCACTCA-3', mdi nguoc: 5-CGCCAC-
TAGTAAACATTGTTCTATCT-3". Cip mdi niy
khuéch dai doan gen c6 kich thudc 422bp thude
khung doc mé (ORF) gen MGF505-1R. Trinh tu cap
mdi str dung cho PCR xac dinh gen B-GUS nhu sau:
mdi xudi: 5-GACGGCCTGTGGGCATT-3', mdi
ngugc: 5-GCGATGGATTCCGGCAT-3'. Trinh ty
cap mdi sir dung cho PCR xac dinh gen p72 (B646L)
nhu sau: mdi xudi: 5-GTCTTATTGCTAAC-
GATGGGAAG3', moi nguoc: 5-CCAAAGGTAA-
GCTTGTTTCCCAA-3".

2.4. Giai trinh ty cic sin pham PCR

Céc san pham PCR duoc giai trinh ty bang phuong
phép két thic chudi st dung dideoxynucleotide
dideoxynucleotide  chain  termination  (34).
BigDye terminator cycle sequencing kit (Applied
Biosystems, Foster City, CA) da dugc sir dung trong
phén (g giéi trinh tu gen. San pham phan tng dugc
giai trinh ty trén may giai trinh ty ADN ty dong
Prism 3730xl (Applied Biosystems). Dir li¢u trinh
tw duoc tap hop bang chwong trinh phan mém Phrap
(http://www.phrap.org), xac nhan céc tap hop duoc
thuc hién stir dung CAP3 (35).Trinh ty dong thuan
ADN cudi cung thé hién cac nucleotide duoc lap lai
it nhat 5 lan. So sanh trinh tw dugc thuc hién br?lng
phﬁn mém BioEdit (Tom Hall, Ibis Biosciences,
Carlsbad, CA) (35).
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2.5. Giai trinh tw thé hé méi (NGS) bd gen
ASFV

ADN ctia ASFV duoc chiét tich tir nhimg té bao bi
nhiém virus va duoc dinh lugng nhu mo ta trudc day
(22). Giai trinh ty toan bo gen cua virus da duoc thuc
hién theo nhiing mo ta trude do (22). Mo ta ngén gon
nhu sau: 1 ug ADN ciia virus duoc cit bang enzyme
thanh nhiéu manh ADN c6 kich thude da duoc ude
dinh. B diéu hop va luu trit mé vach da dugc lién két
v6i ADN bi phan manh. Kich thudc thu dugc trong bo
diéu hop duoc thu thap bang cach st dung hé thong
Pippin Prep (Sage Science), sau do duoc chuén hoéa
nong do. ADN thu dugc sau d6 dugce khuéch dai vo
tinh 16n cac hat Ion hinh cu (ISPs) va duoc 1am giau.
Céc mau ISP d3 lam giau duoc chuén bi va tai 1én cac
chip Ton dé giai trinh tur. Phan tich trinh tw duoc thuc
hién bing Galaxy (https://usegalaxy.org/) va CLC
Genomics Workbench (CLCBIo).

2.6. Thir nghiém trén dfng vat

Céac thi nghiém trén dong vat dugc thyc hién
trong diéu kién an toan sinh hoc cip d6 3 trong
cac co sO dong vat tai Trung tdm Bénh dong vat
Plum Island (PIADC) theo mot quy trinh da duoc
Uy ban Cham soc va sit dung dong vat phé duyét.

Kiéu hinh doc luc cia ASFV-G-AMGF dugc
danh gia twong quan véi kiéu hinh doc luc cua
ASFV-G, virus b me ciia n6, trén lon giéng thuong
mai nang 80 dén 90 pound. Nam con lon dugc
tiém bép (i.m) v&i 10* hoac 10 HAD,, ASFV-
G-AMGF hoidc ASFV-G. Céac diu hiéu 1am sang
(chan an, trAm cam, sdt, da tim nhot, dang di loang
choang, ti€u chay va ho) va su thay d6i nhiét do co
thé duoc ghi lai hang ngay trong subt thi nghiém.

Dé danh gia hiéu qua bao vé cia ASFV-G-AMGF,
& 28 ngay sau khi gy nhiém, cac con lgn bi nhiém
ASFV-G-AMGF duogc cong cuong doc béng cach
tiém bap ASFV-G véi liéu 10° HAD, . Céc dau hiéu
lam sang (nhu mo ta & trén) va sy thay d6i nhiét do
co thé dugc ghi lai hang ngay trong sudt thi nghiém.

2.7. Phit hi¢n khang thé khang ASFV

Cac khang thé khang ASFV trong huyét thanh
clia dong vat bi nhiém bénh da dugc dinh luong theo
quy trinh ni bd ctia phong thi nghiém. Té bao Vero
da duoc gay nhiém (MOI = 0,1) ASFV chiing Georgia
thich nghi trén té bao Vero (22) trong dia 96 giéng. Cac
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dung dich huyét thanh pha lodng béc hai duoc 1 trong
1 gid & 37°C trong dia 96 giéng da duoc phu mét 16p té
bao nhiém ASFV. Sau khi rira, sy hién dién cua khéng
thé khang ASFV duoc phat hién bang cach st dung
globulin mién dich chudt khang lon g'fln peroxidase
thuong mai va chit nén peroxidase (Phong thi nghiém
Vector, Burlingame, CA). Chuén do dugc biéu thi béng
log,, nghich dao ctia do pha loang huyét thimh cao nhat
cho thay c6 phan tmg véi céc t€ bao bi nhiém.

III. KET QUA

Tuong dong amino acid ciia cac protein gia
dinh duoc ma hoa bdéi ORFs MGF360-12L, -13L
va -14L va MGF505-1R, -2R va -3R. Cac protein
gia dinh dugc ma héa boi ORF MGF360-12L,
-13L va -14L va MGF505-1R, -2R va -3R cuta
ASFV-G duogc so sanh gitra cac ching ASFV ¢o6
ngudn gbc dia 1y va thoi gian khac nhau (bang
1 va hinh 2).

Bang 1. Twong déong amino acid cua cac protein gia dinh dwgc ma héa béi ORFs
MGF360-12L, -13L va -14L va MGF505-1R, -2R va -3R cua cac ching ASFV so vé&i ASFV-G

_ . s Nim R MGF360 ORF MGF505 ORF
Chiing Ma Nguon goc  y/3 chy phan  29¢ identity identity
GenBank dia ly : A lwe
lap 12L 13L  14L 1R 2R 3R

Tengani 62 AY261364 Malawi Lon 1962 Cao 0,994 0,951 0,966 0,979 0,952 0,964
Khéng

Mkuzi AY261362 Nam Phi Ve 1979 xac 0,957 0,960 0,988 0,915 0,988 0,935
dinh
Khéng

Warmbaths AY261365 Nam Phi Ve 1987 xac 0,962 0,929 0,932 0,907 0,948 0,953
dinh

Benin 97/1 AM712239 Benin Lon 1997 Cao 0,928 0,957 0,988 0,902 0,990 0,925

E75 FN557520 Tay Ban Nha Lon 1975 Cao 0,9402 0,957 0,988 0,902 0,990> 0,925

L60 KM262844 BdDaoNha Lon 1960 Cao 0,934 0,957 0,988 0,902 0,990 0,925
Khéng

Warthog AY261366 Namibia Warthog 1980 xac 0,962 0,937 0,966 0,896 0,933 0,964
dinh

Pretor- .

. AY261363 Nam Phi Ve 1996 Cao 0,965 0,923 0,960 0,883 0,944 0,957

isuskop/96/4

Malawi Lil-20/1  AY261361 Malawi Ve 1983 Cao 0,894 0,870 0,896 0,892 0,899 0,864

Kenya 1950 AY261360 Kenya Lon 1950 Cao 0,866 0,841 0,899 0,862 0,861 0,834

A- ASFY Meld zolates
360-8BL 360-91L 360-10L 360-11L S05-1fR F60-12L F60-13L 360-14L SO05-Z2R S05-3R =

ASFV-G, Benin 9771, L0, Pretorisuskop/96/4, Warthog, Warmbaths, Tengani 62, Mkuzi 79, MMalawi
Lil-20/1, Kenya 1950,

A — A A A T - —— { e ———

EYS

A —— . < m— o= iIIIIII S e = = ==,

MHV, OURT 8873

B- ASFY abtained after daerial pasaages in Vera cells

——— < T iz - < i< 1 o -

BAT71V

A ——— > <L T SIS IS IS eI e

ASFV-G-F110

C- ASFW recombinant viruses

B e —— —— et e b — Zo
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Hinh 2. So do biéu hién viing gen MGF360 va MGF505 bj xda ciia ASFV-G-AMGF so v6i virus ti nhién
(A), virus dieoc chuyén sang té bao (B), va virus tdi to hop (C). Mii tén mau ghi va diet doan dai dién mot
phan va toan by gen bi xoa.
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Bit chép nhiing khac biét, mic do bao tdn cao
da dugc quan sat thdy gitra cac ORF nay. Mirc do
tuong dong tir 84% trd 1én dugc quan sat thiy trong
s6 cac ORF nay, voi mirc d6 trong dong thip nhit
duoc quan sat thay voi ching ciia Kenya phan 1ap
duogc vao nam 1950. Cac ching thuc dia nay dugc
coi la ching doc luc dbi voi lon nha, ngoai trur cac
chung thuc dia Mkuzi, Warmbaths va Warthog, kha
nang gay bénh cua nhiing ching nay chua dugc
biét. Nguoc lai, so sanh viing gen bién ddi bén trai
cua chung khong doc luc ASFV phan 1ap tir thuc dia
OURT88/3 va NHV véi ving gen nay cia ASFV-G
da cho thiy doan bi x0a bao gdm céc thanh vién
khéc nhau cia MGF360 va MGF505 ORF, bao gom
MGF360-12L, -13L, va -14L va MGF505 -1R, -2R
va -3R, nhu viy cac ho gen nay co thé dong vai tro
trong kha nang gay bénh ctia ASFV.

3.1. Su phat trién cia ASFV-G-AMGF djt
bién xéa

ASFV-G-AMGF dugc tao dung tu ching
ASFV Georgia 2007 c6 kha nang gay bénh cao
(ASFV-G). Vung gen 7.558 bp (giita cac vi tri
nucleotide 27928 va 35487) da bi x6a khoi virus
ASFV-G va dugc thay thé bang mot dai chira gen
chi thi p72GUS bang cach tai t6 hop twong dong
(xem phan Vit lidu va phuong phéap). Két qua 1a
virus tai td hop c6 doan gen bi x6a bao gdm mot
nira ciia gen MGF505-1R ¢ dau carboxyl va xoa
bo hoan toan cac gen MGF360-12L, -13L va -14L
va gen MGF505-2R cung voi sy x6a bd mdt nura
gen MGF505-3R ¢ dau amin (hinh 1).Virus tai to
hop thu duoc sau tam 1an thanh loc mang bam lién
tiép trén cac don 16p té bao nudi ciy dai thuc bao
lon so cép. Toan b virus thu dugc tir vong tinh
sach mang bam cubi cung duoc khuéch dai trong
té bao nudi cdy dai thuc bao lon so cip dé thu
duoc nguén du trir virus.

Pé chic chin khong c6 mat ASFV-G bd me,
ADN cua virus da dugc chiét tach tir virus dy trit
va phan tich bang PCR sir dung cac doan mdi nhdm
vao cac gen p72 (B646L), MGF va p-GUS. Chi
amplicon (mdt doan ADN hoédc ARN) cho gen p72
(B646L) va f-GUS duoc phat hién trong ADN chiét
tacht tir virus du trlr; khong c6 amplicon nao dugc
tao ra v6i cac doan mdi nhdm vao gen MGF505-
IR (hinh 3), cho thdy khong c6 sy 6 nhiém cia
ASFV-G trong ASFV-G-AMGEF du trir.
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Hinh 3. Phan tich PCR cac ASFV-G-AMGF du
triv b&ng cach st dung cac doan méi dac hiéu voi
cac gen MGF360, MGF505, p72 (B646L) hodc
B-GUS. + control: ADN ciia ASFV-G dé phat hién
gen MGF360, MGF505, p72 va plasmid tdi t6 hop
p72GUSAMGEF dé phdt hién gen p-GUS.

3.2. Phan tich twong quan giira trinh tu bo
gen ASFV-G-AMGF véi trinh tu by gen
ASFV-G

bé danh gia do chinh xac cia viéc chinh sta
gen va tinh toan ven ctia bo gen cua virus tai to
hop, trinh ty b gen dﬁy da cia ASFV-G-AMGF
va cac chung ASFV-G duoc giai trinh tu bfing cach
su dung NGS va Ion Torrent Personal Genome
Machine (PGM) va so sanh. So sanh bd gen c6 do
dai day du gitra ASFV-G bd me va ASFV Georgia
2007/1 (Ma GenBank FR682468) (3) da thu duoc
cac két qua sau: su hién dién cua hai nucleotide
chén vao (mot nucleotide T va mot nucleotide A
& vi tri nucleotide 430 va 441, 1an lugt) trong mot
doan khong ma hoa ¢ dau 5’ ctia bd gen virus; dot
bién léch khung kép (mat doan TT va chén T &
vi tri nucleotide 1.602 va 1.620, tuong tng) anh
huong dén gen MGF360-1L; mot dot bién lan (¢
vi tri nucleotide 97.321) trong ORF B438L; thay
thé Ala thanh Pro & vi tri 85 trong ORF E199L; va
chén mot nucleotide (¢ vi tri nucleotide 183.303)
trong mot doan khong ma hoa & dau 3’ cua bod
gen (22). So sanh bo gen day du gitta ASFV-G-
AMGF va ASFV-G cha me cho théy su mat doan
nucleotide (7.558 bp) tuong tng véi sy thay doi
dugc trinh bay & trén. Ngoai ra, trinh tu dong
thuan cua bd gen ASFV-G-AMGF cho thay c6 su
chén 2.324 nucleotide twong tng vdi trinh tu dai
p72GUS. Bén canh viéc cheén dai p72GUS, khong
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¢6 thém sy khac biét nao dugc quan sat thiy giita
bd gen ASFV-G-AMGF va ASFV-G, nhu vay co
thé khing dinh riang virus ASFV-G-AMGF khong
xay ra dot bién ngoai du kién trong qua trinh tai
t6 hop twong dong va thanh loc mang bam/té bao.

3.3. Sw nhén Ién cia ASFV-G-AMGF trong
dai thuc bao lon so cip

Céc gen MGF nam trong ving bién dbi bén trai
trong b gen ASFV da dugc mo ta 1a co lién quan
dén qua trinh sao chép ciia ASFV & dai thuc bao
lon (22, 26, 27). Cac dic diém tang trudng in vitro
cia ASFV-G-AMGF dugc danh gia trong qua trinh
nudi céy té bao dai thuc bao lon so cép, té bao so
cap dugc ASFV nhim t6i trong qué trinh 1ay nhiém
& lon va dugce so sanh véi cac dic diém cua giéng
ASFV-G bd me trong phan tich dudng cong ting
treong nhiéu bude. Nudi ciy t& bao bi nhidm cac
virus nay & MOI 12 0,1 hodc 0,01; va cac mau dugc
thu thap & 2, 24, 48, 72 va 96 gio sau gdy nhiém
(hpi). ASFV-G-AMGF hién thi dong ning phat
trién trong tw nhur dong nang cua virus ASFV-G cha
me (hinh 4). Do d6, viéc xda cac gen MGF360 va

MGF505 trong ASFV-G-AMGF khoéng anh hudng
dang ké dén kha niang nhan 1én cia virus trong cac
mau nudi céy dai thuc bao lon so cép.

sl;-':f'i

T THADSTT
- - N - - n -3 - ® L]

o 24 a8 72 o6
Hours post-infection

—O= ASFV-AMGE 0.1 —@—ASFV-G 0.1 -~ ASFV-AMGEF 0.01 - ASFV-G 0.01

Hinh 4. Su ting trieong dong ndng trong éng nghiém
ciia ASFV-G-AMGF va ASFV-G bé me. Nudi cay té
bao dai thire bdo lon so cap da bi nhiém (MOI =
0,1 hodc 0,01) virus ASFV-G-AMGF hodc ASFV-G
cha me, va ham lwong virus dwoc chuan do trong
nuoi ccfy té bao dai thuc bao lon so cd'p thu duoc
vdo thoi diém xdc dinh sau khi gdy nhiém. Dit liéu
thé hién gid tri trung binh va d¢ léch chudn ciia cdc
két qua tir hai thi nghiém déc lap. PG nhay phat
hién virus, >log,, 1,8 HAD, /ml.

Bang 2. Kha nang séng sét va phan (rng sét sau khi gay nhiém cho lon qua dwéng
tiém bap vé&i cac liéu ASFV-G-AMGF va ASFV-G khac nhau

Dir liéu vé sét

Liéu lvong $6 séngltdng Thei gian chét —
(HAD,,) va chung sé (con) trung binh Ngay sétsau  Khoang th&i gian sét Nltuet de toi da
virus (ngdy +SD)  tiam (ngay +SD) (s ngay * SD) rong ngay
(°F £ SD)
102
ASFV-G 0/5 9,2 (0,45) 7,2 (0,84) 2(0,71) 106,4 (0,67)
ASFV-G-AMGF 10/10 a — — 102,2 (0,29)
10
ASFV-G 0/5 7,4 (0,55) 3,6 (0,89) 3,8 (1,1) 106,9 (0,51)
ASFV-G-AMGF 10/10 — — — 102,7 (0,81)

Ghi chii: a: lon khéng bi chét hodc khéng cé biéu hién sot trong sudt thoi gian theo doi.

3.4. Danh gia doc luc cia ASFV-G-AMGF &
lon

Dé danh gia anh hudng cia viéc xoa bo cac gen
MGF360 va MGF505 d6i véi doc luc cua ASFV-G-
AMGEF, bén nhém lon tir 80 dén 90 pound da duoc
tiém bap huyén dich virus ASFV-G-AMGF (n = 10)
hodc ASFV-G (n = 5) véi lidu 10% hodc 10* HAD,.
blng nhu dy dvoén, lon bi nhiém 10* HADso,, cua
ASFV-G c¢6 biéu hién ting nhiét do co the (>

104°F) tir 3 dén 4 ngay sau khi gay nhiém, sau do
xuat hién cac ddu hiéu 1am sang lién quan dén bénh,
bao gém chén an, trim cam, da d6i mau tim tai, di
loang choang va tiéu chay (bang 2). Cac dau hiéu
ctia bénh tang dan theo thoi gian, va dong vat chét
hodc dugc giét bo trong 7 dén 8 ngay sau khi gy
nhiém. Pong vat bj nhiém 10> HAD, cua ASFV-G
cling mac bénh tuong tu, vdi su khac biét 1a thoi
gian khoi phat cac ddu hiéu 1am sang va thoi gian
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chét cham hon tir 3 dén 4 ngay so voi nhitng lon bi
nhiém 10* HAD, . Nguoc lai, nhiing con lon dugc
gay nhiém bang tiém bap vdi 1 0? hogc 10* HAD,,
ASFV-G-AMGF khéng c6 bat ky dau hi¢u 1am
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Hinh 5. Ham lwong virus trong cdc mau mdu thu
dwoc tir nhitng con lon dwoc tiém bap bang ASFV-G
liéu 10° (4) hodc 10" (B) HAD,, Gid tri dwgc biéu
hién dang logl0 HAD  /ml. Do nhay phdat hién virus
la >logl0 1,8 HADj/mZ.

Ham luong virus trong mau lon thi nghiém duoc
dinh lugng & cac ngiy khac nhau sau khi gay nhiém
vao moi truong nudi ciy té bao dai thue bao lon. Pung
nhu du doan, nhiing con lgn dugc ti€ém ASFV-G cha
me lidu 102 hodc 10* HAD, c6 ndng do virus trong
méu rat cao cho dén ngay chung chét (hinh 5). Trong
ca hai nhom, hiéu gia virus huyét dat gia tri cao (tir
107 dén 108 HAD, /ml) ¢ thoi diém tir vong. Nguoc
lai, cac lon dugc tiém ASFV-G-AMGF liéu 10* hoac
10* HAD,, c6 hi¢u gid virus trong mau tuong déi
thap so voi cac lon duogc tiém ASFV-G. Nhitng con
lon duoc tiém ASFV-G-AMGF liéu 10> HAD, d4 cho
biéu hién kiéu hi¢u gia virus trong méau khong dong
nhét. Ba con lon thé hién mirc c6 thé phat hién (d6
nhay thtr nghiém ctia chung t6i la >10"* HAD_ /ml),
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sang nao ciia bénh trong sudt thoi gian theo ddi (21
ngay). Do do, x6a bo MGF360-12L, -13L va -14L
va MGF505-1R, -2R va -3R lam suy giam hoan

toan ddc luc cia ASFV-G.
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Hinh 6. Ham lwong virus trong cdc mau mdu thu
duwoc tir nhitng con lon dwoc tiém bap bang ASFV-G-
AMGF lieu 10? (4) hodc 107 (B) HAD,, Gia tri duoc
biéu hién dang logl0 HAD/ml. Dg nhay phat hién
virus la >logl0 1,8 HADW/ml.

sdu con khac c6 gia tri hiéu gia trung binh (10> dén
10* HAD, /ml) va chi mét con c6 hi¢u gid virus huyét
dat 10° HAD, /ml (hinh 6A). Hau hét tat ca lon thi
nghiém déu cho két qua am tinh (<10"* HAD, /ml)
0 28 ngay sau cong cuong doc (28 dpi). Cac dong vat
duge tiém ASFV-G-AMGF liéu 10* HAD, /ml ¢6 biéu
hién kiéu nhiém virus ciing khong dong nhat, mac du
nhin chung, chiing cé gia tri virus trong mau cao hon
so v6i nhitng con dugc tiém 10* HAD, . Trong nhom
ndy, 4 trong s6 10 con lon co gié tri virus huyét 16n
hon 10* HAD, /ml it nhét tai mot s diém mAu, trong
khi 6 con khac biéu hién hi€u gia virus huy¢t cao nhat
thinh thoang dat dén 10° dén 10* HAD, /ml (hinh 6B).
Tai thoi diém thir thach, sau trong s6 nhiing con lon
nay khong thé phat hién dugc c6 virus ¢ trong méu,
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trong khi bon con khac trong nhom c6 hiéu gia virus
trong méau 1én dén 10? dén 10° HAD, /ml. Nhin chung,
cac lon bi nhiém ASFV-G-AMGEF c6 xu hudng biéu
hién ndng do virus trong mau thdp hon nhung biéu
hién nhiém virus trong mau kéo dai so véi cac dong
vat duge tiém ASFV-G bd me.

3.5. Lon dwoe giy nhiém virus ASFV-G-
AMGF dwoc bio vé khi cong curong ddc bang
virus b me ¢6 déc Iwc cao

Dé danh gia anh huong cua viée tiém ASFV-G-
AMGF dbi v6i kha niang bao vé lon tiém khi cong
cuong doc vai virus bd me doc luc cao, nhiing con
lon da tiém ASFV-G-AMGEF da dugc cong cuong doc
v6i ASFV-G bd me. Lon duogc chia thanh 2 nhém,
mdt nhém nhimg con dugc tiém bip véi ASFV-G-
AMGF 10> HAD, va nhém con lai 1a nhiing con
dugc tiém bap ASFV-G-AMGF10* HAD,, sau 28
ngay tiém, lgn ¢ ca hai nhom dugc cong cuong doc
bang ASFV-G cha me liéu 10° HAD, . C4c dau hi¢u

lam sang va sy thay ddi nhiét d6 co thé cua cac lon
thi nghiém dugc theo ddi hang ngay.

Nam con lon khoe, sach bénh da duoc tiém voi
ASFV-G cha me bang duong tiém va lidu luong tuong
tw dé lam nhom ddi chimg. Nhitng con lon niy c6 cac
déu hiéu lién quan dén ASF sau 5 ngay tiém (day post
challenge - dpc), v6i cac dau hiéu tién trién thanh cac
biéu hién bénh nang hon trong nhiing ngay tiép theo va
tit ca cac con lon chét hodc bi giét chét trong khoang
8 dpc. Tt ca cac lon duoc tiém ASFV-G-AMGF liéu
107 hoge 10* HAD, déu song sot sau thur thach voi
virus bo me doc luc cao. Nhin chung, tat ca nhiing
con lon ndy van binh thuong v& mét lam sang trong
sudt thoi gian quan sat (21 ngay), ngoai trir mot sé con
¢6 biéu hién tang than nhiét vira phai nhét thdi trong
vong mdt ngay (bang 3). Nhu vay, giy nhiém bang
ASFV-G-AMGF liéu 10? hogc 10* HAD, ¢6 hiéu qua
béo v¢ lon khi cong cuong doc bang virus ASFV-G bo
me doc luc cao, lon khong chét va khong c6 biéu hién
lam sang cta bénh.

Bang 3. Kha nang song cua lgn va phan (rng sot cta lgn dwerc tiém bap véi ASFV-G-
AMGEF lieu 10% hoac 10* HAD va dwoc thir thach sau 28 ngay tiém bang cach tiém bap
ASFV-G? b me liéu 10° HAD_,

S6 liéu vé sét2

S6 séng/tdng  Thoi gian chét sau

Thirnghiém 4 e (con)  tiem (s6 ngay + SD) Ngay sétsautiém  Thoigianbisét  Than nhiét cao nhit
(so ngay * SD) t (so ngay * SD) trong ngay (°F £ SD)
102 HAD,, 10110 : 7,5 (1,74 1(0) 103,5 (1,04)
104 HAD,, 10110 — 7,5 (4.42) 1(0) 103,7 (1,10)
Chiing am 05 8.2 (1,1) 5,20 (1,31) 3,0 (0,70) 1065 (0,46)

Ghi chii: a: S6 liéu thé hién gid tri trung vi va do léch chudn; b:Nhiét do truc trang trén 104°F; c: lon
khéng chét hodc ching khéng biéu hién sot trong suot thoi gian quan sat; d: 3 trong s6 10 con lon biéu
hién sot: 1 con sot 105,1°F & 4 dpi va 2 con sét 104,2°F va 105,5°F & 7 dpi; e: 4 trong 10 con lon co biéu
hién sét 1 con lon sot 105,8°F 6 4 dpi, 2 con lon sét 104,8°F va 105,6°F ¢ 6 dpi va 1 con bi sot 104,2°F

6 14 dpi.

Biéu hién hiéu gia virus trong mau lgn thu
dugc khi thir thach 1a mot chi s6 thé hién higu
luc bao vé ctia mién dich dugc tao ra boi ASFV-
G-AMGF. Sy hién dién cua virus trong mau sau
khi cong cuong doc dugc phat hién (¢ cac miic
dd khac nhau) ¢ 8/10 con lon trong ca hai nhom
(dir lidu khong duoc hién thi). Loai virus c6 trong
cac mau mau do dugc xac dinh bang PCR thong
thuong, st dung cac doan mdi dic hiéu cho gen
S-GUS va cho gen MGF-IR lam chi thi cho su

hién dién cua ASFV-G-AMGF va ASFV-G, tuong
mg. Thoi diém kiém tra dugc chon dya trén higu
gia cao nhit cho mdi con lgn. Trong sé 10 con
lon thudc nhém duoge tiém ASFV-G-AMGF liéu
10°HAD,, 1 con khong c6 biéu hién nhiém virus
hodc PCR duong tinh. Mgt con lgn khéc ¢6 hi¢u
gia rat thap ma khong phat hién dugc bang PCR.
Trong sb 8 con lon con lai, 5 con duong tinh véi
ASFV-G-AMGF nhung am tinh véi ASFV-G,

trong khi 3 con con lai duong tinh voi sy hién dién
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cua ca hai loai virus (bang 4). Bdi v6i nhitng con
lon duoc tiém ASFV-G-AMGF liéu 10* HAD,,
sau con trong s6 chung c6 ASFV-G-AMGF trong
mau mau nhung am tinh véi ASFV-G, trong khi
bdn con con lai duong tinh véi ca hai loai virus
(bang 4). Do d6, mac du da dat dugc su bao vé
hoan toan ddi voi dang 1am sang ctia bénh, nhung
khoang 30% dén 40% sb lon dugc tiém ASFV-

G-AMGF van mang virus bd me. Diéu tha vi la
hau hét cac lon c6 biéu hién tang nhiét do co thé
nhe déu la nhiing con vat c6 chira virus tht thach
trong mau cua chung. Hon nira, lién quan dén sy
hién dién ctia virus ASFV-G hodc sdt nhe, tat ca
céc lon thi nghiém déu cho thay mirc d6 cao ciia
khang thé khang ASFV luu hanh tai thoi diém
thtr thach.

Bang 4. Virus huyét, virus dwoc phat hién trong mau, dap wng khang thé, va sét & lon
dwoc nhiém véi ASFV-G-AMGF va thir thach véi ASFV-G b6 me

Phat hién virus trong

Ham lwong hang

ASFV-G-AMGF HAD, / . A 5
thai gian thie th,éc_ﬁo (|o\élru::|;lyfr:n)§ mau (PCR) thé khang ASFV séte
cho Ign dwore chi dinh 10 50 AASI\I:I\gl(-';- ASFV-G (log,,)®
10%/28 dpi
41748 2,05 + 3,81 Khéng
41749 2,55 + 3,51 Co
41750 4,55 + 2,9 Co
41751 <1,8 + - 3,68 Khong
41752 <1,8 + - 3,81 Khong
41753 2,97 + - 3,81 Co
41754 2,47 + - 3,81 Khéng
41755 2,47 - - 3,81 Khéng
41756 2,47 + - 3,81 Khéng
41757 <1,8 - - 3,68 Khéng
10%/28 dpi

41758 2,97 + + 3,81 Co
41759 6,12 + 3,68 Co
41760 <1,8 + - 3,68 Khéng
41761 <1,8 + - 3,81 Khéng
41762 3,47 + - 3,81 Khéng
41763 <1,8 + - 3,68 Khéng
41764 5,55 + + 3,08 Cé
41765 3,3 + - 3,81 Khéng
41766 3,55 + - 3,81 Khéng
41767 4,55 + + 3,81 Co

Ghi chu. a:Virus huyét da duoc kiém tra ¢ 4 hodgc 7 dpc; chi ham luong cao nhat dwoc phat hién dwoc
thé hi¢n. Do nhay phat hi¢n la >log, 1,8 HAD, /ml. b: Ham luong khdng thé trong huyét thanh (o 28 dpi)
dwoc biéu hién dang log, , cua nghich dao dj pha lodang cao nhat ¢ do cho ket qua dwong tinh. c: Cac lon

co nhiét do truc trang tang tam thoi o trén 104°F.

IV. THAO LUAN

Gay nhiém bang cac chung ASFV song giam doc
luc 14 phuong phap duy nhét hién c6 dé bao vé lon
hiéu qua trudce sy thach thirc voi cac chiing c6 doc
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luc trong ddng. Cac virus giam doc luc nay da duoc
phat trién bang cach chuyén doan tuan ty trong nudi
cy té bao (8, 23-25) hodc bang thao tic di truyén.

Céac virus giam doc luc thu dugc béng thao tac di
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truyén lién quan dén viéc xda cac gen didc hiéu bang
qua trinh tai to hop twong dong (9-12, 36). Cac virus
dot bién tai t6 hop bang xoa gen dugc tao ra di bi
giam dang ké doc lyc & lon, va trong m01 truong hop,
lon dugc gay nhiém bang mdt trong s6 cac loai virus
bién ddi gen nay déu sdng sot sau khi bi nhidm virus
doc lyc tuong tmg (9-12, 36). Nhimg phat hi¢n do
cho thiy rang sy phat trién cua virus tai tb hop ASFV
giam doc lyc bang cac thao tac di truyén ciia mot gen
(mdt sb gen) dic hidu 1a mot cach tiép can hidu qua
dé phat trién vacxin.

Cac gen MGF360 va MGF505 ton tai trong ving
bién ddi cao & tn cliing bén trai cia bd gen ASFV va
14 mdi quan tm cta cac nghién ciru ké tir khi mot
s0 chiing phan 18p trong thuc dia bi giam doc luc tu
nhién nhu OURT 88/3 hodac NHV (37), hoac ching
1am yéu, thich nghi nuéi ciy t& bao nhu chung BA71v
(15, 19-21) hay ASFV-G/V110 (22), ¢6 hién dién cac
loai bo tuwong tur trong khu vire nay bao gom céc thanh
vién ctia ca hai nhom MGF (hinh 2). Chéng han nhu:
ASFV-G/V110 thiéu MGF360-13L va -14L cting
voi MGF505-2R, -3R, -4R va -5R; NHV va OURT
88/3 cling ¢6 cac loai x6a gidng nhau anh hudng dén
MGF360-10L, -11L, -12L, -13L va -14L cung véi
MGF505-1R va -2R; va BA71v ¢6 céac vung x6a bao
gdom MGF360-9L, -10L, -11L, -12L, -13L va 14L
cting voi MGF505-1R. Mic du tit ca cac virus giam
doc Iyc nay déu bi x6a & ving bién doi bén trai ciia bo
gen bao gdm céc thanh vién MGF360 va MGF505,
cho dén nay mdi quan hé nguyén nhan - két qua truc
tiép gitta giam doc luyc va xo6a gen MGF van chua
duoc chung minh.

Vai tro cua MGF360 va MGF505 trong viéc xac
dinh pham vi vat chi cua ASFV da dugc nghién ctiru
t6t hon. Vi dy: ngudi ta da chimg minh duoc rang viée
x6a bo MGF360-12L, -13L va -14L khoi bo gen cua
chung ASFV Pretoriuskop/96/4 lam gidam kha ning tai
tao cua virus trong bo ve (28). Quan trong hon, viéc
khoi phuc cac MGF dac hiéu (MF360-9L, -10L va
-11L cung véi MGF505-1R hodac MF360-12L, -13L
va -14L) trong BA71v da thich tmg véi té bao Vero
phuc hdi mot phan kha ning sao chép cuia virus trong
dai thuc bao lgn (27). Nguoc lai, viéc x6a bo MF360-
9L, -10L, -11L, -12L, -13L va -14L cting vdi cac gen
MGF505-1R va 2R lam giam déng ké kha ning sao
chép cua chung ASFV Pretoriuskop/96/4 trong dai
thuc bao lon (27). Ngoai ra, viée x6a bo ndy lam mat

kha nang cta virus Pretoriuskop/96/4 trong viéc tic
ché su biéu hién IFN loai I trong cac dai thuc bao &
lon bi nhiém bénh thuong duogc quan sat théy trong
céc trudng hop nhiém virus bd me (29).

San phiam gen ASFV NL (DP71L) ton tai ¢ hai
dang khac nhau, dang dai (184 amino acid) hodc dang
ngan (70 - 72 amino acid), ity thudc vao dong ASFV
phan 1ap (11). Viéc x6a gen nay ¢ chung ASFV E70
(dang ngén) tao ra virus giam doc luc, trong khi viéc
x6a gen NL (DP71L) khoi ASFV Malawi Lil-20/1
(dang dai) hodc Pretoriuskop/96/4 (dang ngin) da
khong dan dén sy suy giam virus (30). Didu tha vi 1
khi bd gen cua virus téi t6 hop doc luc Malawi Lil-
20/1-ANL (30) da duoc bién d6i gen dé tao ra sy xoa
bd cac gen MGF360 va MGF505 tuong tu nhu su
x0a bd duogc gidi thi€u trong ASFV-G tao ra ASFV-
G-AMGTF, virus duogc tao ra cho théy kiéu hinh giam
doc luc o lgn (31). Nhu céc tac gia da néu, viéc x6a
cac gen MGF nay khéi Malawi Lil-20/1-ANL da
b6 sung chirc ning gen NL. Tir két qua nghién ctru
do, khong thé phéan biét duoc li€u viéc xda cac gen
MGF360 va MGF505 khoi chung Malawi Lil-20/1
doc luc c6 lam suy giam virus hay khong. Ngoai ra,
ching ASFV Malawi Lil-20/1 thiéu gen NL va gen
MGTF theo bao cao cia Neilan et al. (31) khong dugc
thtr nghiém nhu mét vacxin thir nghiém dé danh gia
hiéu qua bao vé do virus tai to hop tao ra chéng lai
thach thirc vo1 ASFV doc luc.

Toém lai, chung t6i bao cao & ddy bang chimg dau
tién cho théy vigc x6a céc thanh vién cua ho da gen
MGF360 va MGF505 c6 thé 1am suy giam sy phan
lap ASFV doc luc cao. Ngoai ra, dir liéu ASFV-G-
AMGEF 14 bang chimg thyc nghiém duy nhét cho dén
nay vé chét kich thich sinh mién dich ¢6 thé tao ra
su bao vé chdng lai thach thirc v6i ching phan 1ap
ASFV-G doc luc cao. Chéc chén, viéce si dung virus
bién dbi gen 1am vacxin séng giam doc lyc co thé
gdy rui ro vé an toan. Vi dy, can phai danh gi tac
dong lau dai cua sy phat trién ctia bénh man tinh nhu
1a hau qua ctia viéc 1ay nhiém ASFV tai t6 hop bi suy
giam ddc luc cho dong vat. Ngoai ra, phan ung lau
dai cua dong vat dLrO’c bao v¢ trudc thach thirc voi
virus doc hai cung can duoc giai quyét. O day, chung
t0i da quan sat thdy rang mét ty 1& cac lon bi thach
thire, méc du dugce bao vé, nhung lai chira virus doc
hai kiéu hoang da. Anh huéng lau dai cta tinh trang
nay khong duoc biét dén.
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Loi cam on: Chung t6i cam on nhdn vién Don
vi cham soc dong vt cua Trung tam dich bénh
dong vdat Plum Island da hé tro ky thudt tuyét
voi. Chung toi muén ddc biét cam on Melanie V.
Prarat da chinh siwra ban thao.

Dy an nay dwoc tai tro thong qua mot thoa
thudn lién nganh voi Cuc Khoa hoc va cong nghé
ciia Bé An ninh néi dia Hoa Ky theo gidi thieong so.
HSHQDC-11-X-00077 va HSHQPM-12-X-00005.
Chung t6i cam on ARS / USDA - University of
Connecticut (SCA s6 58-1940-1-190) di hé tro
mét phan cho céng viéc nay.
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