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I. PAT VAN DE

Bénh dich ta lon chau Phi (ASF) 1a bénh truyén
nhiém do virus va thuong giy chét ¢ lon. Can
nguyén giy bénh, virus ASF (ASFV) 1a loai virus
DNA kép (dsDNA) c6 vo 16n, kich thudc khoang
190 kbp (1). ASFV ¢6 su tuong dong vé cdu trac
gen va chién lwgc nhan 1én véi cac loai virus dsDNA
16n khéc, bao gdbm ca Poxviridae, Iridoviridae va
Phycodnaviridae (2). Tuy nhién, & cap do _protein
hodc amino acid, né co rat it sy twong dong véi
phén 16n virus protein va rt it protein ciia ASFV
duogc danh gia vé chire ning hodc vé su dong gop
cua ching dbi véi sinh bénh hoc cta virus.

Hién nay, ASF 1a bénh dac hitu ¢ hon 20 quéc
gia chau Phi ving ha Sahara. O chau Au, ASF c6
mit trén dao Sardinia (Y), va bung phat & cac qudc
gia khac bit ddu véi vu dich bung phat ¢ ving
Kavkaz vao nim 2007, anh huong dén Georgia,
Armenia, Azerbaijan va Nga. ASF tiép tuc lay
lan khong kiém soét trén khap chau A-chau Au
v6i cac dot bung phat xdy ra trong nim 2018 dén
2019 tai Trung Qudc, Méng CH, Viét Nam, Lao,
Campuchia, Serbia, Myanmar, Bic Triéu Tién va
Philippines. ASF ciling da lay lan sang lon ring
& Bi nhung di bi khong ché va cach ly ngay ké
tr 1an dau tién can bénh nay xuét hién vao nam
2018. Trinh tu gen ctia mot s6 ASFV méi duogc
phat hién c6 su twong dong nucleotide cao, chi co
nhing thay déi nhé so voi ching bung phat ban
dau ndam 2007, ASFV Georgia 2007/1, mot ching
c6 doc luc cao thugc nhom ASFV genotype 11 (3).
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Chua c6 vacxin ASF, céc 6 dich hién dang duogc
kiém soat boi kiém dich va giét huy dong vat. No
luc tiém phong cho dong vat bang cach sir dung dich
chiét tach tir té bao bi nhiém bénh, dich ndi ciia bach
cau méu ngoai vi lon bi nhim bénh, virions tinh
khiét va bat hoat, dai thuc bao ¢6 dinh glutaraldehyde
bi nhiém bénh hoic dai thuc bao bi nhiém bénh duoc
xir Iy bang chat tay rira khong tao ra dwoc kha ning
mién dich bao vé (4-7). Lon sdng sot sau nhiém virus
¢6 kha ning sinh mién dich khang lai cic chung
ASFV gay bénh vira phai hodc da bi suy giam ddc
luc, ¢6 kha nang khang 1au dai véi cac virus tuong tu,
nhung hiém khi véi cac bién chung cia virus (8, 9).
Pang chi ¥ 1a lon dugc tiém ching bang ASFV séng
giam doc lyc bang cach xoa doan gen quy dinh doc
lyc cua virus, dugc bao vé khi cong cuong doc b?mg
ching virus con nguyén doc luc ban dau (10-15).
Nhiing két qua nay tao ra bang chimg thye nghiém
minh ching cho viéc phét trién mot loai vacxin séng
giam doc luc c6 hi€u qua chong lai ASFV la hoan
toan hop 1.

Trong bai bio nay, chung toi cong bd kham
phé ring viéc xoa gen 1177L ¢ ching doc luc cao
ASFV Georgia (ASFV-G) dan dén giam doc luc
hoan toan trén lon. Lon duge gy nhiém véi virus
d3 x6a doan gen 1177L, ASFV-G-AI177L, biéu
hién 1am sang binh thuong va c6 dap tng khang
thé dic hiéu véi virus cao, va quan trong la lon
da nhiém ASFV-G-AI177L duoc bao vé hoan toan
khi cong cudong doc bang chung virus doc luc cao
ban dau, ASFV-G.
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II. KET QUA

Bao toan gen I177L qua cdac ching ASFV
khdac nhau

Khung doc mé ASFV-G (ORF) 1177L ma hoa
protein gdm 177 amino acid va ndm trén soi nguoc,
gilra cac vi tri nucleotide 174471 va 175004 cta hé
gen ASFV-G (hinh 1). Mtrc d6 bao toan 11771 gitra
cac chung ASFV dd dugc kiém tra bang cach can
chinh 1&/so sanh nhiéu trinh ty bang phan mém CLC
Genomics Workbench (CLC bio, Aarhus, Denmark).
Céc trinh tu protein ASFV 11771 dugc st dung c6
ngudn gdc tir tat ca cac trinh tw clia cac ching ASFV
dai dién cho cac chung chau Phi, chau Au va Caribe
tir lon nha, lon hoang di va ve. I177L ¢6 chiéu dai
protein udc tinh tir 161 dén 177 amino acid tiy theo
timg chung. Hau hét cac ching co chira protein c6
chiéu dai 177 amino acid, voi mét vai ching biéu
hién mot diém cudi C bi cét cut hinh thanh protein ¢6
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tir 161 dén 162 amino acid. Nguoi ta du doén rang
11771 c6 thé chira mot xodn ¢ xuyén mang N (dit
liéu khong dugc hién thi). 1177L doi khi dwoc hién
thi trong cac chiing gan day bang cach sir dung mot
bd ba ma hoa khdi dong khac xdy ra ¢ vi tri 112; tuy
nhién, ddy da duoc chimg minh la mot trinh tu 16i
trong hién thi ctia cac bd gen nay (16). O cap do amino
acid, 1177L cho thay mtrc do khac biét amino ac1d rat
cao giita cac chiing, ¢6 chira cac dang 1177L giéng
hoic khac nhau dugc so sanh (hinh 1). Can luu ¥ ring
gen /1771 ciia ASFV-G gibng hét v6i gen ciia ching
virus gan ddy méi dugc phén lap tir Bi va Estonia
(S6 luu trir GenBank LR536725.1 va LS478113.1).
Ngoai ra, trinh ty gen [177L cta ching ASFV Benin
gi6éng hét véi trinh tu gen clia cac ching tir Y, OURT,
NHV, L60 va E75, va gen ciia ching BA71V gidng
hét voi ching tir Kenya va Uganda (Mi sb trén
GenBank AM712240.1, KM262846, FN557520.1,
NC 001659.2, AY261360 va MH025917.1).
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Hinh 1. So sanh sy tuong dong (Multlple—sequences aligment)/Can chinh lé cdc trinh tyw protem 1177L cua cac
chung ASFV dwgc chon, véi mire dé twong dong diege biéu dién dwdi dang ddu chdm va khodng trong trong

chudi dwegre biéu thi bang dau gach ngang. Mirc d bdo ton giita cdc chudi diege thé hién bén dudi cac chudi.

Gen /177L dugc phién ma nhu mdt gen mudn
trong chu ky nhan Ién cta virus. Thoi gian phién

mé gen /177L duogc xac dinh bang microarray déanh
gia RNA téng s6 duogc chiét tach tir té bao dai thuc
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bao lon nguyén phat bi nhiém ASFV-G nuéi cdy &
3,6,9, 12, 15 va 18 gio sau gdy nhidm (hpi) (thé
hién cho khoang mdt vong doi nhéan 1én cia ASFV).

Hinh 2 cho thiy cudng dé tin hiéu microarray
cta ba khung doc mé ASFV tai sau thoi diém 1éy
mau. Gen CP204L (ma hoa protein p30 ciia ASFV)
duoc biéu hién & khoang 41.000 photon cho mdi
pixel & 3 hpi, phtt hop voi biéu hién gen sém da biét
sau khi nhiém ASFV. Biéu hién giam dan & muc
6 va 9 hpi va sau d6 ting dang ké (hon 9 lan), dat
muitc cao nhat & 12 hpi. Nguogc lai, B646L - mot
gen protein vé virus, p72, dugc biét dén véi biéu
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hién muon, thuc té khong dugc biéu hién & mirc
3 hpi, ma & mic <20 photon mdi pixel. Tin hi¢u
biéu hién p72 ting dang ké 1én >44.000 & 6 hpi va
dat dmirc cao nhat & 12 hpi. 1177L duong nhu 1a
mot gen biéu hién mudn, giéng nhu B646L. Gen
[177L dugc phién ma ¢ mc dudi 50 photon trén
mdi pixel & mirc 3 hpi. Khong gidng nhu gen p72,
biéu hién I177L tang tuyén tinh véi toe do thap hon
nhiéu, va biéu hién cta n6 van thap & muic 18 hpi.
Khong biéu hién nao dugc quan sat thiy dbi voi bat
ky gen duoc xac dinh nao trong cic mau dbi chimg
am dugc lay tai cac thoi diém nghién ctu.
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Hinh 2. Thoi gian dién ra phién ma gen 1177L. Biéu hién cwong do tin hiéu microarray trung binh (photon
trén moi pixel) cuia khung doc mo ARN ASFV 1177L, CP204L va B646L dwoc chuan bj tir cdc dai thuc bao
lon da gdy nhiem ASFV o thoi diém 3, 6, 9, 12, 15 va 18 h sau gday nhiém.

Tao dot bién xoa gen 11771 cua ching ASFV-
Georgia. Dé xac dinh vai tro cta 1177L trong qua
trinh nhiém ASFV trong nuéi ciy té bao va doc luc &
lon, mét loai virus tai to hop thiéu gen 11771 di duoc
thiét ké (ASFV-G-AI177L). ASFV-G-AI177L duogc
tao ra tir ASFV Georgia 2010 (ASFV-G) ¢6 khd nang
gay bénh cao duoc phén lap bang cac quy trinh tai t6
hop tuong dong nhur dwge mo ta trong phan Vat li¢u
va phuong phap. Gen 1177L da duoc thay thé bang
mot doan gen c6 chira huynh quang mCherry dudi
dang chat hoat hoa p72 ciia ASFV (hinh 3). Virus tai
t6 hop da duoc chon sau 10 vong pha lodng, thanh
loc han ché dua trén hoat dong huynh quang. Quan
thé virusthu duoc tir vong thanh loc cubi cung da
duoc nhan 1én trong nudi cdy té bao dai thyc bao lon
nguyén thuy dé co duoc ngudn du trix virus.

So dd biéu hién vi tri cua khung doc mo 11771
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trong b gen ASFV-G (bén trén). Mot plasmid
mang, tuong dong v6i ASFV-G va mCherry dudi
su kiém soat cua chat hoat hoa p72, da dugc su
dung dé tao ra nhitng bién d6i gen (bén dudi) dé tao
ra ASFV-Georgia-AI177L, trong d6 trinh tu biéu
hién cua plasmid mang mCherry (mau do) duoc
dua vao dé thay thé ORF ctia 11771, nhu dé néu.

Pé danh gia chinh xac sy thay déi di truyén hoc,
tinh toan ven cua bd gen va do tinh khiét cua virus
tai t6 hop thu duoc, chung t6i di tién hanh giai trinh
tu toan by gen cia ASFV-G-AI177L va ASFV-G
ban d4u bang phuong gii trinh ty gen thé hé méi
(NGS) dé so sanh. Cac cum trinh tw DNA cua ASFV-
G-AIl177L va ASFV-G cho thiy 112 nucleotide
cua gen [177L da bi x6a (gilra cac vi tri nucleotide
174530 va 174671) phit hop voi bién doi da néu.
Trinh ty gen twong tng cia ASFV-G-AI177L cho
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thdy 3.944 nucleotide, twong tmg véi trinh tu doan
gen p72mCherryAll77L, dugce chén vao trong qua

nhitng thay doi duoc thiét ké, khong c6 thém dot
bién khong mong muon nao dugc phat hién trong

phan con lai ciia bd gen ASFV-G-AI177L.

1m0 TS0 17400 e800 172000 17850 e
[ I I I I I 1

trinh x6a 112 nucleotide cua gen //77L. Bén canh
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Hinh 3. So do bleu hién vi tri cua khung doc mo 1177L trong bo gen ASFV-G (bén trén). Mot plasmld
mang, tuong dong v0i ASFV-G va mCherry dudi sy kiém soat ciia chdt hoat héa p72, da dugc s dung
dé tao ra nhitng bién doi gen (bén dwdi) dé tao ra ASFV- Georgza-A]I 77L, trong dé trinh tw biéu hién ciia
plasmid mang mCherry (mdu do) dwoe dwa vao dé thay thé ORF ciia 1177L nhw dé néu.

Su nhan 1én ctia ASFV-G-AI177L trong dai
thuc bao nguyén thuy lon. Pac tinh ting trudong
in vitro cia ASFV-G-AI177L da duoc danh gia
trong nudi cdy té bao dai thuc bao lon nguyén
thity, té bao nguyén thuy dwoc ASFV nhim t&i
trong qua trinh nhiém bénh & lgn duoc so sanh
v6i té bao gin ASFV-G ban dau bing cac duong
cong tang truorng & nhiéu budc (hlnh 4) Té bao
nuoi cay bi nhiém bénh voi hé s6 nhiém trung
(MOI) 12 0,01 va cac miu duoc lay 02,24, 48,

72 va 96 hpi. Két qua da chimg minh rang bién
dong ting truong cua ASFV-G-AI177L gidm so
v6i bién dong ting truong cia ASFV-G ban dau.
Ham lugng ASFV-G-AI177L thip hon khoang
100 dén 1.000 1an so v&i ASFV-G, tiy thude vao
thoi diém kiém tra. Do d6, viée x6a gen/177L lam
giam kha ning nhan ban in vitro trong nudi cdy té
bao dai thyc bao lon nguyén thuy cia ASFV-G-
AI177L, so véi ching ASFV-G ban dau.

Macrophages
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Hinh 4. Bdc diém tang tru"ang in vitro cia ASFV- Georgza—All 77L va ASFV-G ban dau. Pai thuc bao lon
nguyen thuy dwoc nuoi cay da bi nhiém (0,01 MOI) voi moi logi virus va ham luong virus duoc chudn do
vao thoi diém dwoc xdc dinh sau khi nhiém bénh. Dit liéu thé hién két quad trung binh tir ba thi nghzem doc
ldp. Do nhay phat hién virus >1,8 log10 HAD50/ml S sai khac dang ké (*) vé ham lwong virus gnra hai
logi virus tai cac thoi dzem cu thé dwoc xdc dinh bang phwong phdp Holm-Sidak (a = 0,05), ma khong
gia dinh dg léch chuan nhat quan. Dit liéu duoc tinh toan bang phan mém GraphPad Prism phién ban 8.
ICip,, liéu ldy nhiém 50% té bao nuéi cdy.

banh gia doc lyc cia ASFV-G-AI177L & lon.
Pé danh gia mic dg giam doc luc dat dugc boi
ASFV-G-AI177L, mét thi nghiém so by da dugc
thuc hién su dung tai lugng virus thép. Mot nhém
lon nang tu 80 dén 90 pound da dugc gay nhiém
qua tiém bap (i.m.) véi liéu 10> HAD, (liéu hap

phu 50% hong cau) ASFV-G-AI177L va so sanh
v6i dong vat duge tiém voi 102 HAD ASFV-G ban
dau. Ca nam con vat duoc tiém ASFV-G déu tang
than nhiét (>40°C) vao ngay thir 5 sau khi nhiém,
¢6 céc biéu hiéu 1am sang lién quan dén bénh, bao
gém biéng an, trAm cam, da tim nhot nhat, dang di
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loang choang va tiéu chay (bang 1). Cac dau hiéu
clia bénh dan trd nén tram trong hon theo thoi gian
va con vat hodc bi chét hodc duogc giét hay sau 7
ngay giy nhiém (pi). Nguoc lai, ndm con vat dugc

tiém i.m. voi ASFV-G-AI177L khong cé bat ky
dau hiéu nao lién quan dén ASF, van binh thuong
vé mat 1am sang trong toan bd thoi gian quan sat
(28 ngay).

Bang 1. Lon con séng va biéu hién sét sau khi gay nhiém véi liéu 102 HAD,,
ASFV-G-AI177L hodc ASFV-G ban dau

S6 con L « Dir liéu vé sét (mean [SD])
. N 2 Thei gian chét Z N - A PP
Virus con song (mean [SD]) (ngay) S0 ngay Th&i gian Than nhlet hang
(n=5) 9ay sau tiém (ngay) ngay toi da (°C)
ASFV-G 0 7 (0)? 5(0) 1(0) 41,2 (0,77)
ASFV-G-AI177L 5 39,2 (0,31)

@ Tat ca lon thi nghiém da deoc giét hiy vi Iy do nhén dao, theo giao thirc IACUC,

Hiéu gid virus & lon da gay nhiém ASFV-G cao
nhu dy kién (107* dén10%* HAD,/ml) vao ngdy
thir 4 sau gay nhiém, ti€p tuc tang Ién (khodng
1 ’08’5 HAD, /ml) ¢ ngay tha 7 sau gay nhiém, khi
tat ca cac lon thi nghiém duogc an tir. Trai lai, lon
dugc gay nhiém ASFV-G-AI177L thé hién mot
kiéu phan tung khac, voi hiéu gia virus trong mau
(10'# dén 10> HAD, /ml) vao ngay thir 4 sau gy
nhiém, dat gié tri cao nhat (10>% dén 107* HADéo/
ml) & ngay thtr 11pi va dinh luong giam (10** dén

Log; g HADsy/mL

1Q4 HADSO/pﬂ) cho dén ngay thtr 28 pi (hinh 5).
Can luu y rang mot trong nam con vat dugc tiém
ASFV-G-AI177L ¢6 mic d6 virus huyét thap hon
dang ké (thap hon 1.000 dén 10.000 lan tiy thudc
vao thoi diém quan sat) so voi gia tri virus huyét
trung binh ctia cac con khac trong nhom. Do do,
viéc x6a gen /1771 da tao ra sy suy giam hoan
toan doc luc cua virus ASFV-G ban dau khi duoc
tiém ¢ lidu thap, voi nhitng con gay nhidm co gia
tri virus huyét ludn & mic tuong ddi thap.

L
-

T T 1
11 14 21 28

Days post infection

Hinh 5. Hiéu gid virus huyét dwoc phat hién ¢ lon duoc tiém tinh mach véi 10° HAD, ASFV-Georgia-
Al177L hodgc 10° HAD,, ASFV-G. Moi dwong cong thé hién gid tri ciia tieng con thudc moi nhom. Do nhay

phat hién virus huyét la 21,8 logl0 HAD, /ml.

Dé kiém tra liéu doc luc co kha nang con sot
lai trong ASFV-G-AI177L, thi nghiém thuo hai
da duoc thuc hién, trong do6 mot 16 gé)m nam
con lon khac duge tiém im. lidu 102, 10% hodc
10° HAD,, ASFV-G-AI177L va biéu hién cua
chung dugc so sanh véi cac con lon dugc tiém
10> HAD,, ASFV-G ban dau. Ngoai ra, mét con
lon khoe khong tiém duoc nhdt séng chung trong
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moi nhom, d€ theo ddi xem li¢u nhitng con lon da
dugc tiém c6 bai thai mam bénh ra ngoai.

Nhu trong thi nghiém ban dau, dong vat dugc
tiém ASFV-G biéu hién tit ca cac ddu higu 1am
sang dién hinh cia bénh va dugc giét huy vao
ngay 7pi (bang 2). That thi vi, tat ca cac dong
vat duoc tiém ASFV-G-AI177L, ké ca nhitng con
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duoc tiém liéu 10° HAD,, da khong co bét ky theo ddi thi nghiém (28 ngay). Tuong tu, tit ca
ddu hiéu nao lién quan dén ASF, van giit biéu cic dong vat khoe nhét chung van binh thuong
hién 1am sang binh thuong trong sudt thoi gian vé mit 1am sang (hinh 6).

Bang 2. Lo'n con sdng va phan (rng sé6t sau khi gay nhiém
v&i cac lieu ASFV-G-AIM77L hodc ASFV-G khac nhau

S6 lgn con  Thei gian chét Théng tin vé sét (mean [SD]
Virus séng (mean [SD]) S6 ngay Khoang th&i Than nhiét hang ngay

(n=5) (ngay) sau tiém gian (ngay) téi da (°C)

ASFV-G 0 4.8 (0,84) 4.8 (0,84) 0.8 (0,84) 40,7 (0,33)
ASFV-G-AI77L & HAD,,

102 5 39,4 (0,32)

10¢ 5 39,3 (0,32)

100 5 39,3 (0,27)

“Tat ca lon thi nghiém da dwoc an tir vi ly do nhdn dao, theo giao thirc [ACUC
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Hinh 6. Bién doi than nhiét ciia lon dieoc - gdy nhiém véi liéu 10, 10" hodcl0° HAD,, (ghi chi ¢ phia trén
cap so sanh) ASFV-Georgia-Al177L (biéu tieong dwoc té mau), lon cam nhiém/déi chwng (the hién mau
do), hoacl0® HAD,, ASFV-G (biéu twong khong dwoc t6 mau) (ben traz) va sau khi cong czmng doc voi
lieu 10° HAD ASFV G (bén phaz) Moi duong cong thé hién cac gia tri cua lon thi nghiém riéng trong
maoi nhom. Du’ liéu vé dong vit cam nhiém dwoc thé hién bang mau do.

Hiéu gia virus huyét & dong vat nhidm ASFV-G ¢ thir 4 pi, tang 1én (khoang10” HAD, /ml) vao ngay
sy dao dong cao (10°° dén 108 HAD, /ml) vao ngay thir 7 pi, khi tit ca cac dong vat dugc giét hity (hinh
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7). Dong vat duge gly nhiém 10° HAD, /ml ASFV-G-
AI177L cho két qua tuong ty nhu nhiing két qua dugc
thdy trong thi nghiém trudc do, médc dir 1an nay virus
trong mau khong duoc phat hién cho dén ngay 11 pi
(ngoai trir mot con lon thi nghiém), va hai trong s6
nam con vat thé hién ham luong virus thép hon 16 rang
so véi ba con vat khac trong nhom. O nhém lon thi
nghiém duoc gy nhiém liéu’ 10* hodc 10° HAD_/ml
ASFV-G-AI177L, virus huyét dugc phat hién ro rang
4ngay pi, voi gia tri trung binh cao hon dang ké (1.000
dén 10.000 1an) so véi gi4 tri nay & nhimg con cling
nh6m duge gay nhiém liéu 10 HAD, /ml, dc biét & 4
va 7 ngay pi. Su khac bié¢t vé hiu gia virus cling dugc
thé hién 13 trong nhom lon thi nghiém dugc gay bénh
& liu ASFV-G-AI177L cao hon, dic biét & 21 va 28
ngay pi, khi ma 3 con lon duorc tiém ctia mdi nhém c6
ham luong virus huyét thap hon dang ké so véi ham
lugng nay ¢ 3 con lgn con lai trong nhom. Vi vay, x6a
gen /1771 da gay ra sy giam hoan toan doc lyc cao
cta virus ASFV-G ban dau ngay ca khi st dung & liéu
cao, véi nhing con lon da dugc gay nhiém c6 ham
luong virus huyét thip ma sdng duoc trong sudt 28
ngay theo ddi thi nghiém. Pang chu y 1a virus khong
duoc phat hién trong bt ky mau ndo (toan bo mau
méu ldy & cac thoi diém cling nhu mau hach va lach

thu dugc ¢ ngay thlr 28 pi) thu dugc tir dong vat cam
thy bénh (dit liéu khong duoc thé hién), chi ra rang lon
duoc gy nhiém ASFV-G-AI177L di khong thai du
virus dé gay nhiém lon sach bénh trong sudt 28 ngay
nhét chung.

Higu lyc bao vé cia ASFV-G-AI177L khi cong
cuong doc bang ASFV-G ban dau. Pé kiém tra
kha nang bao vé ¢ lgn dugc tiém ASFV-G-AI177L
khang véi virus ASFV-G ban dau khi cong cuong
ddc, toan bd lon dugce gay nhiém v&i ASFV-G-
AI177L da dugc cong cudong doc ¢ 28 ngay sau do
v6i liéu 10> HAD,, ASFV-G bang dudng tiém bép.
Nam con Ign khoe manh, sach bénh ciing dugc
cong cuong doc dé 1am nhom déi chimg.

Toan bo lon d6i chimg bt dau co biéu hién bi bénh
trong ngay 3-4 sau khi duoc tiém (dpc), va bicu hién
bénh ting dan dén muc nguy kich trong nhiing gio
sau do; nhimg lon nay da duoc giét huy khoang 5
ngay sau tiém (bang 3). Trai lai, ba nhém lgn dugc
gdy nhidm v&i ASFV-G-AI177L van c6 biéu hién sirc
khoe binh thudng, khong c6 bat ky dau hiéu dic trung
cta bénh trong sudt 21 ngay theo doi. Nhu vay, lon
duoc gay nhiém véi ASFV-G-AI177L duogc bao vé
khoi virus doc luc cao ban dau khi cong cuong doc.

Bang 3. Lon dwoe gay nhiém ASFV-G-AI177L con séng va phan rng sét khi dwoc cong
cwdng doc bang ASFV-G & 28 ngay sau

Dir liéu vé sét (mean [SD])

S6 lon con. Thei gian chét
Virus song/tong so (mean[SD]) S6 ngay Khoangth®i Than nhiét hang
Ion thi nghiém (ngay) sau tiém  gian(ngay) ngay téi da (°C)
Dbi chirng 0/5 5,6 (0,55) 42(0,84)  1,4(0,88) 40,9 (0,43)
ASFV-G-AI177L
& HAD,, :
102 10/10 39,3 (0,38)
10 5/5 39,4 (0,21)
108 5/5 39,4 (0,24)

“Tét cd lon thi nghiém da dwoc an tur vi Iy do nhdn dao, theo giao thirc IACUC.

Ham luong virus huyét & nhimng lon duoc gay
nhiém v6i ASFV-G 1a cao (1073 dén 1083 HAD,/
ml) & ngay tha 4pi, tang 1én (trung binh
10% HAD, /ml) & ngay thir 7pi, khi lon dugc giét
hiy. Sau cong cuong doc, khong lon nao da dugc
gy nhiém v6i ASFV-G-AI177L c6 ham lugng
virus huyét cao hon ham lugng nay ¢ thoi diém
thir thach, va ham luong virus huyét giam dan cho
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dén khi két thic thir nghiém (21 ngay sau khi thir
thach) va quan trong hon, khong phat hién thiy
virus luu hanh trong mau cua nhitng con lon nay
(hinh 7). Pang cha y, ham luong virus huyét sau
khi cong cuong doc duoc xac dinh bang phan tng
hap phu hdng cau (HA), va phuong phap huynh
quang 13 hoan toan tring khép vé6i nhau, déu cho
thdy rang khong c6 hodc co rat it virus duoc tiém
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vao nhan 1én. Pé kiém tra kha nang nhan 1én cua
virus ding dé cong cudng doc, chung t6i da kiém
tra sy c6 mit cia ASFV-G trong cac maiu méu
duoc ldy ¢ ngay thtr tu sau cong, khi ham luong
virus huyét dat cao nhét sau khi thir thach (hinh

7). Realtime-PCR dic hi¢u 11771 dugc st dung
nham phat hién chi virus dung dé cong cudng doc
(v6i d0 nhay ¢ khoang 10 HAD, ), tt ca cic mau
méu lon duge kiém tra 1a Am tinh, loai trir 1 mau
ctia lon duge gy nhiém véi 102 HAD,  ASFV-G-
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Hinh 7. Hi¢u gia virus huyet dugc phat hién trong lon duoc gay nhlem voi ASFV-Georgia-AIl77L hodc
ASFV-G qua dwong tiém ba (tir A dén H) Lon dwoc gdy nhiem véi liéu 10? HAD,, ASFV-G (A va B)hodc
ASFV-Georgia-All77L o lleu 10° (Cva D), 10* (E va F), hoacl0°(G va H) HAD (C dén H). Virus huyet
o nhwng con lon duoc gdy nhiém ASFV- Georgia-Al177L trude (C, E va G) hoac sau (D, F va H) cong
czto‘ng déc véi liéu 10° HAD,, ASFV-G. Moi dwong cong biéu hién gid tri cua tlmg lon thi nghiém trong
moi nhom. Do nhay phat hlen virus la 21,8 log10 HAD /ml. S6 lidu thu dwoc tiv cac lon cam nhiém dwoc

thé hién bang mau do.
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AI177L (dir liéu khong duoc biéu hién). Hon nita,
mau hach va lach ctia cac lon dugc gay nhiém véi
ASFV-G-AI177L da dugc lay va kiém tra sy co
mit cla virus ¢ thoi diém két thic theo ddi thi
nghiém (21 ngay sau cong cudng doc). Hau hét
cac lon & mdi nhom déu c6 nhiém virus & hach
hodc lach (sé lidu khong duoc thé hién).Tat ca
cac mau duong tinh ndy, sau d6 di duoc kiém
tra b'fmg realtime-PCR dac hi¢u 11771, phat hién
virus cong cudng doc & duy nhit mot mau lach
dugc lay tir lon da duge gay nhiém véi 10° HAD, /
ml ASFV-G-AI177L, con lgn nay ciling dugc phat
hién c6 virus cong cuong doc trong méau (sb lidu
khong dugc thé hién). Cac két qua thu dugc nay
chi ra ring khéng ¢6 sy nhan 1én cua virus dung
dé thir thach ¢ tat ca cac lon thi nghiém duoc gay
nhiém véi 10* HAD, /ml hodc cao hon va ¢ hau
hét cac lon da duoc gdy nhidm voi 10 HAD, /ml
ASFV-G-AI177L.

Kha ning dap umg khang thé ¢ nhiing con lon
duoc gay nhiém voi ASFV-G-AI177L. Co ché sinh
mién dich trung gian ciia vat chu dé chéng lai doc
luc cia ASFV ¢ nhimg con lon duoc gy nhiém véi
ching virus d giam doc luc van chua duge xac dinh
0 rang (17-19). Theo kinh nghiém da c6 ctia nhom
nghién ctru thi chi c6 mot yéu td duy nhat lién quan
mat thiét dén viéc bao vé khi cong cuong doc do 1a su
xuat hién cta khang thé (20). Dé c6 nhimg hiéu biét
thém vé co ché mién dich & nhig con lon duoc gy
nhiém véi ASFV-G-AI177L, chiing t6i da thir xem su
khang bénh nay lidu c6 tuong quan voi su xut hién
khang thé khang ASFV. Bép tmg khang thé dic hiéu
ASFV da duoc phét hién trong huyét thanh ctia nhimg
con lon nay bang hai ELISA tryc tiép, phuong phép
n6i bod (20). Tat ca nhimg lon dugc giy nhiém ASFV-
G-AI177L, khong phan biét lidu virus di tiép nhan,
déu c6 ham luong khang thé khang ASFV luu hanh
cao (hinh 8). Pap tmg mién dich khang thé trung gian
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Hinh 8. Khang thé khing ASFV (dang IgM [A, C, va E] va dang IgG [B, D va F]) ham luong duoc xac
dinh ELISA ¢ lon dwoc tiém bap véi lieu 107, 1 0%, hogc 10°HAD,, ASFV-Georgia-AI177L. Mbi dwong
cong biéu thi gid tri ciia cdc cd thé lon thude moi nhom.
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IgM va IgG da duoc tim thay ¢ ca ba nhom & ngy
thtr 12 sau gdy nhiém. O ngay thtr 14 sau gay nhiém,
dap tmg mién dich khang thé trung gian boi ¢4 hai loai
déu dat muc t6i da ¢ tt ca cac nhom. Pap ing khang
thé qua trung gian IgM bién mét & cac lon theo ddi
vao ngay thir 21 pi, trong khi d4p tmg mién dich qua
IgG van dugc duy tri & miic cao voi su bién dong thip
nhétcho dén ngay thir 28 pi ma khong c6 su khac biét
dang ké nao gilra cac ca thé lon thudc 3 nhom da duoc
gay nhiém voi ASFV-G-AI177L. Vi thé, nhu da mo
ta trong cac bao céo trudce day cua chung t6i (14, 20),
sy xudt hién cua khang thé khang ASFV & thoi diém
cong cuong doc va su bao vé ¢o sy tuong quan gin
voi nhau. Ciing can néu rd rang khang thé da khong
duoc phat hién trong bat ky mot mau huyét thanh nao
ldy tir cac lon cam nhiém, két hop véi cac di liéu vé
virus di chi ra rang cac lon cam nhidm da khong hé
bi lay nhiém bénh tir nhimg con lgn dugc gy nhiém
ASFV-G-AI177L thudc ca ba nhoém (hinh 8).

III. THAO LUAN

Viée sur dung cac ching virus gidam doc luc hi¢n
dang 13 cach tiép can hop ly nhat dé phat trién mot
loai vacxin ASF hi€u qué. Tao cac ching giam ddc luc
bang thao tic di truyén 1a mot phuong phap thay thé
hop 1y va co I€ an toan hon, so véi viéc st dung cac
ching giam ddc luc tu nhién. Nhiéu ching giam doc
luc thu duoc bang thao tac di truyén bao gdm viéc xoa
céac gen don 1€ hodac mot nhoém céc gen, da dugc chung
minh la c6 kha nang bao v¢ chéng lai virus doc luc ban
dau (10-13, 15, 21, 22). O day, viéc xac dinh mdt gen
ASFV chua dugc quan tam trude day, 11771 nhu mot
yéu td quyét dinh doc luc di truyén cua virus duoc mo
ta. Viéc loai bo I177L lam giam hoan toan ASFV-G
0 lon, ngay ca khi dugc st dung véi liéu lugng cao
nhul0° HAD,. Chi ¢6 hai sy bién doi di truyén khéc
da duoc chirng minh 1a loai bd hoan toan doc luc cua
ching doc luc cao ASFV Georgia, do 1a x6a bo gen
9GL (dac biét c6 hiéu luc boi viée x6a bod sung gen cla
Anh) va x6a mdt nhém sau gen khoi MGF360 va 530
(12, 13, 22). Su suy giam doc lyc quan sat dugc bang
cach xda gen /177L 1la mdt kham pha dang chu y vi
ASFV-G khéng bi suy giam mét cach hiéu qua bang
cach x6a bat ky gen nao khac ma c6 lién quan dén sur
suy giam ddc luc & cac chung ASFV khac (13, 23).
Két hop céc két qua nghién ciru khéc nhau, 13 rang 1a
nén tang di truyén tai diém xoa gen dong mot vai tro
quan trong trong anh hudng cta mot gen cu thé doi

véi doc lyc cua virus, ung ho cho quan diém réng ddc
luc ASFV ¢6 dugc do hiéu ing tuong tac ctia mot so
gen virus khéic nhau.

Nhu da mé ta trude do (3) trong bo gen ASFV-G
2007, gen 1177L dugce hinh thanh boi cac nucleotide
nam & vi tri tir 174471 dén 17467, ma hoa mot protein
g0m 66 amino acid, trong khi ORF lién ké (ASFV-G-
ACD_0176) duogc hinh thanh boi cac vi tri tir 174920
dén 175003. Nhimng stra chita gan ddy sir dung cong
nghé moi (16) da xac dinh x6a mot A ¢ vi tri 174954
ctia hé gen ban dau, hinh thanh sy két hop gen ASFV-
G-CD 0176 voi gen 1177L trong h¢ gen dugc sua, tir
do tao ra chi mot khung doc m¢ (khung doc mo nay
giéng voi gen doc md & hé gen ciia cac virus khac,
nhu duoc trinh bay ¢ hinh 1). Tai t6 hop plasmid
p72mCherryAl177L da dugc thiét ké dua trén trinh
tr gbc cia ASFV Georgia/2007 (3). Bé bd sung hoan
chinh gen 7177L, cong bd gan day (29) phén tich hé
phién ma ctia ASFV, chi phién ban rat gon cia 1177L,
nhu duge cht thich ban dau (3), dugc phat hién la ban
sao protein mudn trong khi ban sao c6 do dai day du
ctia 11771 khéng duoc phat hién. Chung t6i khuyén
nghi nén chu thich lai gen 7777L theo ORF dugc rit
gon. Trong ca hai trudng hop nhu da thiét ké, virus tai
t6 hop ASFV-G-AI177L cua ching t6i, theo 1y thuyét
s& chi tao ra san pham 25 amino acid khép véi 18 gbe
dau tién trong ORF I177L trude khi xay ra hién tuong
léch khung cong voi 7 gbe amino acid bd sung duoc
tao ra trudc mot b ba két thuc. ASFV-G-ACD 0176
ORF chinh thirc dugc du doan s& chi tao ra mién
Xuyén mang & dau gan N cta I1177L.

Mic du nhimng lon duoc giy nhiém ASFV-G-
AII77L van gitr dugc trang thai binh thuong, tat ca
ching van mang virus trong mau & ngay thir 28 pi,
v6i ham lugng cao & mot s truong hop. Ham luong
virus huyét cao nay Ia dang lwu tim, trong khi ma
ty 1¢ tang truong cua ASFV-G-AI177L giam so véi
ASFV-G ban déu trong nudi cdy té bao dai thuc bao
cta lgn. Theo kinh nghiém cua ching t6i, sy ¢c6 mat
kéo dai ciia virus trong méau hodc virus song dai dang
khong phai 1a diéu hiém thay & nhiing con lon dugc
gdy nhiém véi cac chung ASFV (12, 13, 21). Nhu da
trinh bay trong béo cao trén, su giam doc luc cta virus
¢ lién quan dén kha ning bao vé trude virus mang
doc lyc ASFV-G ban dau khi cong. That tha vi la
khong ¢ su nhiém virus nao duoc phét hién & bét ky
lon cam nhidm nao, diéu nay chi ra ring sy lay truyén
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ASFV-G-AI177L tir lon bi nhiém sang lon khoe manh
khéng thuong xay ra, ddy 1a dic tinh mong doi ddi
voi mot tmg cir vién cho vacxin song giam doc luc.
Viéc khong co su lay truyen cung nhu biéu hién gen
ASFV-G, ciing véi sy thiéu ving cta khang thé dic
hiéu ASFV trong huyét thanh ctia nhiing con lon cam
thu 1a co s¢ vimg chac cho thiy rang khong c6 hién
tuong bai thai virus tir nhitng con lon dugc gay nhiém
v&1 ASFV-G-AI177L sang nhitng con lon cam thy.

Diéu quan trong 1a nhimg con lon dugc giy
nhiém véi ASFV-G-AI177L da duge bao vé hiéu
qua khi cong cudng doc & ngay 28pi. Vi lidu
thap ti 102 HAD,, ASFV-G-AI177L, va ngay cd
khi tiép nhan 10° HAD o ASFV-G-AI177L cling da
khong gay ra bat ky mot dau hiéu nhlem bénh nao
(tham chi chi 1a sy ting than nhiét rat it), diéu nay
nhin manh sy an toan cua @ng vién vacxin tiém
nang ASFV-G-AI177L. Quan trong nira 1a duong
nhu sy nhan 1én cda virus dung cong cuong doc
bi han ché kha nhiéu & dong vat dugc giy nhiém
ASFV-G- AI177L vi virus dung dé cong chi duoc
phan 1ap tr mot trong nhitng con lon dugc gay
nhidm ASFV-G-AI177L véi lidu thap.

Mic du co ché mién dich qua trung gian cta vat
chu khang lai su nhiém ASFV van con dang duoc
thao luan (1, 25), khi tim hiéu cac thi nghiém vé cac
(g vién vacxin sdng giam doc luc khac nhau, ching
t0i da thdy duoc mét sy lién quan gan giita sy xuat
hién khang thé dic hiéu khang virus va kha nang bao
vé (12,-14, 22, 24). Trong bao cdo nay, chiing toi
cling thay mbi lién quan giira sy hién dién cua cac
khang thé dic hiéu virus va kha nang bao vé. Diédu
thii vi 1a bat ké liéu ASFV-G-AI177L nao duge sir
dung, tt ca lon thi nghiém déu co hiéu gid khang
thé trong duong nhau tai thoi diém thir thach, cing
cb su thuc 1a ¢ lidu thap ASFV-G-AI177L cho hiéu
qua nhu lidu cao nhét. Pang cht y 13 vao ngay thir 14
pi, tt ca lon thi nghiém déu dat hiéu gia khang thé
t6i da. Mic du trong bao céo nay, thir thach khong
duogc thyc hién ¢ 14 dpi, nhiing dir liu thu duoc
ndy thong nhat v6i nhitng dir liéu clia cac bao céo
da cong bd trude do chi ra ring dong vat duoc tiém
bang mg vién vacxin ASFV-G-A9GL/AUK c6 xuat
hién khang thé Iuu hanh duoc bao vé chéng lai virus
thir thach & 2 tudn sau gay nhiém (21).

Chiing t6i tin rang cic két qua dugc trinh bay &
day chtirng minh rang ASFV-G-AI177L c6 thé dugc
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coi la mot Ging ctr vién vacxin manh dé bao vé dong
vat chdng lai ching ASFV Georgia va cac chung
phat sinh cua n6 hién dang gay dich bung phat ¢
mot khu vuc dia ly rong rai ttr Trung Au dén Trung
Qudc va Pong Nam A. Viéc thiéu ving hoan toan
ddc luc, ngay ca khi dugc st dung & lidu cao, murc
d6 truyén nhiém cho dong vat cam thy rd rang la
thdp va hidu qua cao trong viéc bao vé ngay ca &
liéu lugng thap 1am cho ASFV-G-AI177L trg thanh
mot ing clr vién vacxin moi day hira hen.

IV. NGUYEN LIEU VA PHUONG
PHAP
4.1. Nudi ciy té bao va virus

Nubi cdy té bao dai thuc bao nguyén thity lon duoc
chuén bi tir mau lon dd duoc loai to huyét, gidng nhu
md ta trude day (15). Tém tat nhu sau, mau da duoc
xir Iy heparin duoc u 4m & 37°C trong 1h dé lam ling
héng cau. Bach cdu don nhan dugc phan tich bang
tuyén ndi qua phan 16p theo ty trong Ficoll-Paque
(Pharmacia, Piscataway, NJ; trong luong riéng 1.079).
Phan té bao don bao/dai thuc bao dwoc nudi céy trong
cac binh nuéi cdy md Primaria bang nhya (Falcon;
Becton, Dickinson Labware, Franklin Lakes, NJ) c6
chita méi truong dai thye bao gdm méi truong RPMI
1640 (Life Technologies, Grand Island, NY) voi
30% chat 1am n6i bé mat 1929 va 20% huyét thanh
nhau thai b bi bt hoat bang nhiét (HI-FBS; Thermo
Scientific, Waltham, MA) trong 48h ¢ 37°C véi 5%
CO,. Té bao bam dinh dugc tach ra khoi dia nhya
bang cach su dung 10mM EDTA trong dung dich
dém PBS va tiép dén ching duoc chuyén vao trong
c4c binh Primaria T25 va cac dia 6 hodc 96-giéng véi
dam do 5 x 106té bao/ml dé sir dung trong thir nghiém,
duoc thuc hién 24h sau do.

Biéu dd so sanh sy ting truong giita virus ASFV-G
va ASFV-G-AI177L dugc thyc hién trong nuéi cdy té
bao dai thuc bao nguyen thiy lon. Cac 1op phu don
da tao san duoc chuan bi trong cac dia 24 giéng va
duoc gy nhiém & MOI 0,01 (dua trén HAD, | duoc
xac dinh trudc do trong nudi cdy té bao dai thu’c bao
nguyén thuy) Sau 1h hap phu & 37°C véi 5% Co,,
dich nuéi cdy di dugc loai bo va t& bao duoc rira
hai l4n bang PBS. Lép phu don sau d6 da duoc rira
bang moi trudng dai thuc bao va i 4m trong 2, 24, 48,
72 va 96h ¢ 37°C v6i 5% CO,. O thoi gian sau gay
nhiém xéc dinh, t& bao dugc cip dong & <—70°C, dich
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tan dong da duoc str dung dé xac dinh hiéu gia bang
HAD, /ml trong nuoi céy té bao dai thuc bao nguyén
thuy lcm Tit ca cac miu déu duoc chay dong thoi dé
tranh sy bién d6i gilta cac phép thur.

Hiéu gia virus da dugc thuc hién trén nudi céy
té bao dai thuc bao nguyén thuy lon trong dia 96
giéng. Pha lodng va nudi cdy virus duoc thyc hién
trong moi truong dai thuc bao. Sy c6 mat cia virus
dugc kiém tra bang hip phu hong cau (HA) va
hiéu gia virus duoc tinh toan bang phuong phap
Reed and Muench (26).

Ching ASFV Georgia (ASFV-G) thuc dia
dugc cung cip boi Nino Vepkhvadze (Cong hoa
Georgia).

4.2. Phan tich microaray

Dir liéu microarray vé khung doc mé ASFV thu
duoc trong nghién ctu trude day cua chiing t6i (27)
va giri vao NCBI, di dugc sir dung. Tém tit nhu
sau: RNA tong s duoc chiét tach tir dich nudi cdy
t& bao dai thuc bao lon nguyén thuy bi nhiém ching
ASFV Georgia hoic mau ddi chimg thu ¢ cac ngay
3,6,9,12, 15 va 18 h sau gay (hpi). Mot microarray
cho lon dugc thiét ké riéng va san xuét boi Agilent
Technologies (Chicopee, MA) da dugc st dung trong
nghién ctru ndy. RNA clia ca mau gay nhiém va mau
d6i chimg duoc gin nhan bing Cy3 va Cy5 sir dung
kit ghi nhan RNA low-input (Agilent Technologies)
Mau duoc gy nhiém va mau doi chung dugc gan
nhan Cy5 duoc lai dong thdi voi cac miu duoc gan
Cy3 trong cung mot array/day, 1an luot cho mdi mébe
thoi gian bang thiét ké hoan ddi thuée nhuém. Toan
b cac budc phan tich microarray da dugc thuc hién
dua theo quy trinh, hoa chit va cac trang thiét bi cua
Agilent Technologies. Sau khi lai, mau duoc scan
bang GenePix 4000B scanner (Molecular Devices,
San Jose, CA) véi phan mém GenePix Pro 6.0 & do
phén giai 5-pum. Hiéu chinh tin hiéu nén va chuan hoa
dit liéu ctia cac tin hiéu microarray va phan tich théng
ké dugc thuc hién bang phan mém LIMMA. Cudng
do tin hiéu cua khung doc mo RNA cua ASFV dugc
tinh trung binh tir ca hai kénh Cy3 va CyS5.

Xy dung t6 hop ASFV-G-AI177L.ASFV ti t6
hop dugc tao ra boi su tai td hop tuong dong glua bd
gen ASFV-G ban dau va vector chuyen tai 6 hop bang
cac quy trinh gdy nhiém va chuyén 6 hop sir dung
nudi cdy té bao dai thyc bao lon (15). Vector chuyén tai

t6 hop (p72mCherryAl177L) chira flankinggenomic
regions tir amino acid 112 cho dén 150 cia gen
1771, & vi tri khoang 1 kbp sang trai va phai ctua
cac amino acid nay, va mot dai gen ma hda protein
chtta gen mCherry voi gen khoi dong mudn ASFV
p72, p72 mCherry, da dugc sir dung. Két cdu nay di
dan dén viéc x6a 112-bp trongORFcua 1177L (hinh
1). Vector chuyén ti t6 hop p72mCherryAIl1 77L dugc
tao ra bang cach tong hop DNA (Epoch Life Sciences,
Missouri City, TX, USA).

Giai trinh tyr gen ASFV bang phuong phap giai
trinh tu gen thé hé méi. DNA cia ASFV duoc chiét
xuat tir cac té bao bi nhiém bénh va dinh lugng nhur
mo ta trude d6. Trinh ty day du ciia bo gen virus
duoc xac dinh nhu da dugc mo ta trude day (28) su
dung may giai trinh tu Illumina NextSeq 500.

4.3. Thi nghiém trén dong vat

Céc thi nghiém trén dong vat dugc thuc hién trong
diéu kién an toan sinh hoc cap 3-Agriculture (3-AG) tai
cac co sd cham soc dong vat tai Trung tdm bénh dong
vt Plum Island (PIADC) theo quy trinh s6 225.04-16-
R, 09-07-16 duoc Uy ban Cham soc va sir dung dong
vatthé ché PIADC ciia B Nong nghiép Hoa Ky va Bo
An ninh N¢i vu Hoa Ky phé duyét. ASFV-G-AI177L
duoc danh gia vé kiéu doc luc ctia né so voi kiéu doc
lyc virus ASFV-G ban dau bang cac lon giéng thuong
mai 80 dén 90 pound. Cac nhém lon (n = 5) duoc
tiém bap (im.) hodc véi 10° dén 10° HAD, ASFV-G
AI177L hogc 10> HAD_ ASFV-G ban dau Cac dau
hi¢u lam sang (bleng an tram cam, sot, da tim tai doi
mau, dang di bat thudng, tiéu chay va ho) va thay doi
than nhiét dugc ghi nhin hang ngdy trong sudt thi
nghiém. Trong cac thi nghiém kiém tra mirc d6 khang
bénh, lon da duoc tiém bap ASFV-G AI177L sau 28
ngay duogc thir thach bang 10 HAD, ctia chung doc
luc ASFV-G ban dau. Sy biéu hién cac dAu hiéu 1am
sang lién quan dén bénh da dugc ghi lai nhu dugec mo
ta trude do (13).

4.4. Phat hién khéang thé khang ASFV

Phét hién khang thé khang ASFV sir dung ELISA
gian tiép, phuong phap sir dung ndi bd duoc phat
trién nhu mé ta trudc diy (20). Tom tat nhu sau:
khang nguyén ELISA duoc chiét tich tir cac té bao
Vero bi nhiém ASFV. Dia MaxiSorp ELISA (Nunc,
St. Louis, MO, Hoa Ky) dugc phii 1ug mdi giéng
bang dich chiét t bao bi nhiém bénh hoidc khong bi
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nhiém bénh. Cac dia da dugc gin bang nudc mudi
dém phodt phat c6 chira 10% sira tach kem (Merck,
Kenilworth, NJ, Hoa Ky) va 5% huyét thanh dé binh
thuong(Sigma, St. Louis, MO). Mdi mau huyét thanh
lon dugc thir & nhidu d pha loang khang nguyén
té bao bi nhidém bénh va khong bi nhiém bénh. Cac
khang thé dic hi¢u ASFV trong huyét thanh lon duoc
phét hién boi IgM hoic IgG khang lon duoc gin bo
tro horseradish peroxidase/enzyme chiét xudt tir ciy
cai ngua (KPL, Gaithersburg, MD, USA) va chit
nén SureBlue du trit peroxidase (KPL). Céc dia dugc
doc & mat d6 quang 630 nm (OD630bing may doc
dia ELx808 (BioTek, Shoreline, WA, USA). Hi¢u
gia huyét thanh duoc thé hién dudi dang logl0 cua
d6 pha loang cao nhit, & d6 OD630 ciia huyét thanh
ctia lon thir nghiém cao it nhat gap doi huyét thanh
ctia lon dbi chimeg.

Loi cam on:

Chung toi cam on nhadn vién don vi Cham soc
dong vat Trung tam Dich bénh dong vdt Plum
Island vi su hé tro ky thudt tuyét voi. Chung toi
dac biét cam on Melanie V. Prarat vi dd chinh sira
ban thao.

Nghién civu nay dwoc hé tro-mét phan theo sdc
lénh doi véi chwong trinh tham gia nghién ciru
cua Trung tam Dich bénh dong vat Plum Island
(PIADC) do Vién Khoa hoc va Gido duc Oak Ridge
(ORISE) qudn Iy thong qua mot thoa thudn lién
nganh giita B6 Nang lwong Hoa Ky (DOE) va Bo
Nong nghiép Hoa Ky (USDA). ORISE dwoc quadn
Iy b6i ORAU theo hop dong DOE DE-SC0014664.
Du én nay duwoc tai tro mét phan théng qua
thoa thugn lién nganh voi T (5ng cuc Khoa hoc
va Cong nghé cua Bo An ninh Noi vu Hoa Ky
theo cdc giai thuong 70RSATI9KPMO000056 va
70RSATISKPM000134.

Tét cd cdc y kién dwoc thé hién trong bai viét
nay la cia cdc tac gia va khong nhat thiét phan
anh cac chinh sach va quan diém ciia USDA, ARS,
APHIS, DHS, DOE hodc ORAU/ORISE.

Douglas P. Gladue va Manuel V. Borca di dién
don xin cdp bang sang ché ciia B¢ Nong nghiép
Hoa Ky dé nghi cong nhdn ASFV-G-AI177L nhuw
mot logi vacxin giam déc luc séng cho dich ta lon
chau Phi.
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