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1. Gidi thiéu

Trong vai nam tro lai day, bénh Tembusu do virus Tembusu (DTMUV) gay ra ¢ vit dang tro
nén pho bién tai Viét Nam, gay thiét hai vé kinh t& cho nguoi chin nuéi. DTMUYV lan dau tién
dugc phan 1ap tir cac mau mudi thu thap & Malaysisa nam 1955 [1]; tiép d6 duoc cong bb tai Thai
Lan va Malaysra ttr nam 1992 dén nam 2002 (2], [3]. K& tir nam 2010, bénh Tembusu bung phat
tai Trung Qudc va virus duoc phat hién & nhiéu mau gia cAm bao gdm ga, vit, ngdng, chim bd
ciu, chim sé [4], [5]. Vit nhiém virus DTMUV thudng bi sut can, tiéu chay, cham phat trién va
dic biét giam dé trimg; ty 16 méic bénh c6 thé 18n téi 90%, ty 18 chét dao dong tir 5-30% [6], [7].
Virus rat dé lay lan do do gdy thiét hai to 16n cho nganh chéan nuéi vit [7], [8]. Diéu dang chu ¥ 1a
da c6 cong bd cho rang virus DTMUV ciing ¢6 the lay tir dong vat sang nguoi ¢ Trung Quoc [9].
Virus DTMUYV ciing ¢6 thé 1ay nhiém sang mot sé gia cAm khac nhu ga, ngdng, chim bo cau [5].

Virus DTMUYV la mét loai Flavivirus, thudc ho Flaviviridae [10]. Virus c¢6 hé gen 1a RNA sgi
don duong, kich thude khoang 11 kb va chira duy nhét moét khung doc mé (Open Reading Frame
- ORF) ma hoa cho mét polyprotein lon gdm ba protein cau triic va bay protein khong cau truc.
Ba protein cdu trac bao gébm protein capsid (C), protein tién mang (prM) va protein vo (E). Bay
protein khong cau tric bao gdm cac protein NS1, NS2a, NS2b, NS3, NS4a, NS4b va NS5. Trong
sO cac protein ciu triic, protein E ¢6 vai tro quan trong quyét dinh tinh khang nguyén va doc luc
clia virus, ddng thoi 1a vang gen c6 nhiéu dot bién nhat trong toan bd hé gen [11], [12]. Dya trén
phan tich dit liéu gen E cho thdy, DTMUYV luu hanh ¢ chau A c6 thé chia thanh ba nhom (cluster)
riéng biét, bao gdm: cluster 1, cluster 2 (g0m subcluster 2.1 va 2.2) va cluster 3 [13]. Tai Trung
Qudc gédm hai nhém subcluster 2.1 (véi cac chung phéan 1ap gén day) va subcluster 2.2 (véi cac
chung phén lép trude nam 2013) [14], [15]. Ngoai ra, cong bd ctia Zhu va cong su [11] cho thay
da xuat hién thém chung DTMUV méi c6 quan h¢ gan giii hon véi cac ching cta Thai Lan.

Tai Viét Nam, bénh Tembusu da xuit hién va luu hanh rong khap tai nhiéu dia phuong, dac
biét tir nam 2019 tré lai day, gy thiét hai 16n vé kinh té [16]. Tuy nhién, vaccine phong bénh nay
van con rat han ché. Nghién ctru nay dugc thuc hién nham lua chon chung virus DTMUV tiém
ning dé phuc vu phat trién vaccine phong bénh Tembusu cho vit tai Viét Nam.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit li¢u

Mau bénh pham 1a hdn hop phu tang (gan, ndo, tim, phdi, lach, budng trimg) cua vit 6m c6
triéu chimg nghi ngd do virus Tembusu gy ra nam 2023 tai trang trai vit & Dong Nai (ky hiéu
BYDCNC10.1). Mau bénh phim dugc xtr 1y tai phong thi nghiém an toan sinh hoc cép 2 cua
Cong ty Cb phan san xuit va thuong mai thude thi y CNC.

Té bao dong BHK21 dung trong gay nhlem va xac dinh hiéu gia virus do Chi cuc Tha y vung
VI cung cap. Té bao BHK21 duoc nudi cdy trén chai nudi cdy té bao T25 va T75 cho dén khi dat
d6 phu kin bé mit chai trén 90%.

Vit am tinh v6i khang thé khang lai virus gy bénh Tembusu, dugc 4 ap no tir ngudn trimg ciia
dan b me da dugc xac dinh khong c6 khang thé khang virus gay bénh Tembusu.

RNA tdng s6 duoc tach chiét bang bo kit cia hing Qiagen, sau d6 téng hop cDNA bang moi
random hecxamers.

Phan tmg PCR dugc thyc hién bang bg sinh pham Dream Taq PCR master mix ctia hing Thermo.

Cap mdi thu nhan gen E duoc thiét ké dya trén so sanh trinh tu nucleotide ctia cac ching virus
Tembusu ding ki trén GenBank (Hinh 2). Thong tin vé cap moi dugc trinh bay ¢ Bang 1.

2.2.1. Phuwong phap nghién cuu

Phwrong phap gay nhiém virus trén té bao BHK21
Céac bénh pham (lach, gan, ndo) dwoc nghién thanh huyen dich trong méi trudong DMEM
(Dulbecco’s modified Eagle’s medium, Gibco) chita thanh phan chinh 1a cac loai mudi vé co,
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axit amin, vitamin va duong; sau d6 loc qua bd loc c6 kich thuée 0,22 pm. Huyén dich virus sau
loc duoc sir dung dé gay nhiém trén té bao BHK21.

Khi chai nudi té bao c6 mat d6 té bao phu kin day, tién hanh loai bé hoan toan méi truong duy
tri trong chai va trang lai bang dung dich dém phosphat (PBS) 1X.

Gay nhiém 1 ml huyén dich virus vao chai nuéi té bao, lang déu huyén dich virus, & 37 °C/ 5%
COy/ 1 gio, sau d6 loai bo huyén dich va rira lai bang 10 ml PBS 1X. B6 sung vao mdi chai 25 ml
mdi trudng DMEM va tiép tuc nudi té bao sau gay nhiém & 37 °C/ 5% CO,. Hang ngay quan sat
bién d6i bénh tich té bao. Thu hoach virus khi t& bao bj pha huy dat 80-90% dién tich day chai nuo6i.

Hon dich virus gay nhiém trén té bao dugc dong tan ba lan va ly tim 4000 vong/phut trong 20
phut dé loai bo can té bao [17].

Phuwong phap xac dinh sy c6 mdat cua DTMUYV va kiém tra thuan khiét

Huyén dich virus sau gy nhiém duoc tach chiét RNA tong s6 va DNA tong s6 dé kiém tra sy
¢6 mat cia virus Tembusu (DTMUYV), virus cum gia cam (AIV); virus dich ta vit (DEV), virus
rut mo vit (GPV) va virus circo vit (GoCV/DuCV) (Bang 1).

Phwrong phap xdc dinh hiéu gia virus (TCID50)

Dich virus duoc pha lodng theo co sb 10 bang méi trudng nudi cdy té bao thanh cac ndng do tir
10" dén 10, Gay nhiém virus & cac ndng do di pha vao dia 96 giéng té bao BHK21 di nuéi. U té
bao ¢ 37 °C; 5% CO; trong 60 phut. Loai bo huy@n dich trong cac giéng, bo sung 100p] moi truong
DMEM 1% FBS/giéng. Nuoi té bao & 37°C, 5% CO., theo doi hang ngay, trong 5 ngay lién tiép.

Duya vao bénh tich té bao clia cac nong do virus dé tinh toan liéu gy bénh tich té bao 50%
(TCIDso) theo cong thure cia Reed va Muench [18].

Phirong phdp tich RNA tong sé

Do virus giy bénh Tembusu (DTMUV) c6 hé gen 1a RNA nén hé gen ciia virus duoc tach chiét
bang bo sinh pham tach chiét RNA tong s6 QIlAamp Viral Mini Kit (Qiagen, Pic), cac budc thuc
hién theo dung hudng din ctia nha san xuét va bao quan ¢ -80 °C cho dén khi st dung.

Phirong phdp chuyén déi cDNA

DNA b6 sung (cDNA) duoc tong hop theo phuong phép chuyén doi tir RNA hé gen cua virus
bang moi random hexamer va b kit chuyén doi cta hing Thermo, My theo hudng dan ciia nha san
xuét. Thanh phan phan tng véi tong dung tich 20 ul gdm c6: 2 pl (100 ng/ul) RNA tong s6; 1 pl
(100 picromol/ul) mdi hexamer; 2 pl ANTP mix (10 mM); 4 ul 5X Reaction buffer (250 mM Tris-
HCI (pH 8,3), 250 mM KCI, 20 mM MgCl,, 50 mM DTT); 2 ul M-MuLV Reverse Transcriptase
(20 U/uL) va 1 ul RiboLock Rnase Inhibitor (20 U/ul), nuéc DEPC cho vira ¢t 20 pl; Phan tng
chuyén doi dugc thyc hién & 25 °C/5 phut, 37 °C/60 phat va két thuc & 70 °C/5 phat. San phdm
¢DNA dugc bao quan ¢ diéu kién -20 °C cho dén khi sir dung dé thyuc hién phan timg PCR.

2.2.2. Thiét ké méi va thuc hién PCR

Céc cip mdi khuéch dai gen E ciia virus DTMUV dugc thiét ké dua vao so sanh trinh ty chudi
gen DTMUV trén Ngén hang Gen. Phan img PCR sir dung hdn hop phan tng gom 25 ul Dream
Taq PCR Master Mix, 2 pl moi xudi, 2 pl moi nguoe va 2 ul DMSO, duogc bd sung nudc tinh
khiét dén thé tich cudi cung 1a 50 pl. Chu trinh nhiét gdm cac budc: 94 °C/5 phut trong 1 phut;
tiép theo 1a 35 chu ky & 94 °C/1 phut, 46 °C/1 phut va 72 °C/2 phut; chu ky cudi kéo dai 10 phut
072 °C. San pham PCR duogc tinh sach bang QIAquick PCR Purification Kit va giai trinh ty tryc
tiép bang phuong phap Sanger. Cac cip mdi phat hién virus cam gia cAm, virus dlCh ta vit, virus
rut mé vit va duck circovirus dugc dung dé danh gia sy thuan khiét cua ching gidng (Bang 1).

2.2.3. Phuong phdp xir Iy s6 liéu

Chudi nucleotide dwoc xir Iy bang chuwong trinh Seqedl.3, so sanh bang chuong trinh
AssemblyLIGN1.9 va MacVecter8.2 (Accelrys Inc.) trén mdy tinh Mactintosh. Viéc giam dinh
chuoi dugc thuc hién bang cach truy cap vao GenBank st dung chuong trinh BLAST
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(https://blast.ncbi.nlm.nih.gov/Blast.cgi) dé xem xét thu nhan cac chudi trong ng cling va khéac

loai/chi/ho dé so sanh déi chiéu. _7 ,
Céc trinh tu tuong tng v6i vung gen E ding ky tai GenBank dugc sir dung dé so sanh doi

chieu vdé1

chuéi gen nghién cuu,

(http://www.nrbsc.org/gfx/gen§doc{) [19].
Phén tich pha hé ngudn gbc bang chuong trinh MEGAI0 (https:/www.megasoftware.net/)
v6i hé so tin cdy 1000 bootstrap [20].

su

dung

chuong

trinh  GENEDOC2.7

Bang 1. Danh sdch cdc cdp moi ding trong nghién ciru

Tén moi Trinh ty moi gli;: Kich thudc Muc dich
DTMUVE-F ATCCAGATGCCCAACCATGG E 565 b Chan  doan  virus
DTMUVE-R TTCTTGTGATGCCAAAGCC p Tembusu (DTMUV)
DTMUVE-FI  TTCAGCTGTCTGGGGATG E 1503 bp Giai trinh tu gen E cua
DTMUVE-R1 GGCATTGACATTTACTGCCA DTMUV
H5-F2 AGGACACACACAACGGGAAGC HS 760 bp Chén‘ doan virus cim
H5-R2 CCATTGGAGTTGACACTTGG gia cam
DTV-F GAAGGCGGGTATGTAATGTA UL5S/ 0.45 kb Chan doan virus dich
DTV-R CAAGGCTCTATTCGGTAATG DEV ’ ta vit (DEV)
nGPV-VPIF AGACTTATCAACAACCAYT VP1/ 0.8 kb Chan doan virus rut
nGPV-VPIR TCACTTATTCCTGCTGTAG GPV ’ mo vit (GPV)

Circo-F ATATTATTACCGGCGC(C/T) GTA GoCV 256 bp/GoCV Chan doan virus circo
Circo-R TCAGGAATCCCTG(A/C)AGGTGA DuCV 228 bp/DuCV vit

3. Két qua va thao luan
3.1. Két qud phén lap chiing BYDCNC10.1

Chung virus Tembusu BYDCNC10.1 duge phén lap va ciy chuyén 5 doi lién tuc trén té bao
BHK21. Két qua cho thay bénh tich té bao (CPE) bt dau xuét hién tir lan ciy chuyén virus ¢ doi
thir hai va tang 1én & cac doi tiép truyén sau, tir doi thir ba dén doi thi ndm. Virus thu duoc ¢ doi
tiép truyén thir nim c6 hiéu gia cao, dat 10>° TCIDse/ml. Két qua kiém tra higu gia virus cho thay
ching BYDCNC10.1 1a ching c6 tiém nang dé tiép tuc nghién ctru phat trién vaccine [21], [22].

3.2. Két qud gay nhiém trén vit con

Chuing virus Tembusu BYDCNC10.1 ¢ doi gay nhiém thir nam tiép tuc duoc xac dinh doc luc
bang phuong phap gay nhiém trén vit con 14 ngay tudi, theo ddi trong vong 14 ngay. Két qua thi
nghiém cho thay vit con sau khi bi gy nhlem véi virus deu thé hién triéu ching cia bénh gdm
tiéu chay phén trang lodng, chay nude mét, nude miii, mat thing bang. M6 kham bénh tich cho
thdy xuat hién bénh tich dic trung & cic co quan ndi tang nhu tim, lach.

3.3. Két qud xdc dinh virus Tembusu sau phén lip

Huyén dich virus thu duoc sau gay nhidm 48 gio duoc thu nhan, déng tan ba 1an (& -80°C), ly
tam 4.000 vong/phut & 4 °C trong 15 phat dé loai cin té bao. Dich virus Tembusu BYDCNC10.1
duge str dung dé tach RNA tdng s6, chuyén ¢cDNA va thyc hién PCR vé6i cip mdi chan doan
virus Tembusu va cip moi thu nhan ving gen khang nguyén E (kich thudc du kién 1503 bp). Két
qua duoc trinh bay ¢ Hinh 1. Két qua cho san phdm PCR duong tinh véi ca hai cip mdi, don
bang va ¢ chat lugng tét. Tir d6 cho thiy ching BYDCNC10.1 da dugc nhan 1én thanh cong
trén moi truong té bao BHK21.

3.4. Két qua kiém tra thuan khiét

Chung virus BYDCNCI10.1 sau phén 1ap duoc tach chiét RNA tong s6 va DNA tong sb dé
kiém tra sy c6 mat clia virus cam gia cam, virus dich ta vit, virus rut moé vit va duck circovirus
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bépg ky thuat RT-PCR va PCR str dung cac cap méi chan doan & Bang 1. Két qua kiém tra cho
thay tat ca cac san phdm PCR va RT-PCR déu am tinh, chimg t6 chung virus Tembusu
BYDCNCI10.1 hoan toan thuan khiét, khong bi tap nhiem bon loai virus trén.

1,5 kb

0,5kb

0,5kb 0,,6 kb

Hinh 1. Két qua dién di san pham PCR véi cgp moi chan dodn virus Tembusu (A) va cdp moi thu nhdn gen
khang nguyén E (B) ciia ching BYDCNCI0.1. GzéngM (hinh A va B): thang DNA chudn (DNA ciia thuc
khudn thé ). dwoc cdt bang enzyme Hindlll); giéng 1 san pham PCR cua mau BYDCNCI0.1 voi cap moi

chan dodn virusTembusu, giéng 2 san pham PCR ciia mau BYDCNC10.1 véi ¢dp moi thu nhdn gen khdng

nguyén E (dy kién 1503 bp)

3.5. Két qud gidi trinh tw va phan tich gen E ciia chiing virus Tembusu BYDCNCI0.1

San pham PCR thu nhan ving gen E cta ching BYDCNC10.1 duoc tinh sach va giai trinh tyr
truc tiép bang phuong phap Sanger, gdm 1312 nucleotide. Trinh tu gen E duoc ding ki GenBank
(mi s6 PQ963419) va tién hanh Blast dé kiém tra, so sanh va tim kiém cac chudi gen di duoc
ding ky trén GenBank dwa vao murc do tuong tmg vé thanh phan nucleotide.

3.6. Két qud phén tich phd hé nguén géc

Trinh ty nucleotide gen E cta ching BYDCNC10.1 nghién ctru duoc phan tich pha hé ngudn
gdc cung 62 chung DTMUYV cua thé gidi trén GenBank (Hinh 2).

Két qua phén tich pha hé ngudn gbc phu hop véi cong bd cta Zhu va cong sy [11], Ninvilai
va cong su [13] cho thdy cac chung virus Tembusu dugc phén thanh ba nhom di truyén riéng
biét, bao gdm cluster 1, cluster 2 (g6m subcluster 2.1 va 2.2) va cluster 3.

Nhoém cluster 1 gdm cac chung DTMUYV cua Thai Lan va Malaysia. Nhom cluster 2 gom hai
subcluster 2.1 va 2.2. Nhém subcluster 2.1 gdm ba phan nhém, trong d6 phan nhom thir nhat gom
toan bo cac chung cta Trung Qudc; phan nhom thir hai gdm cac ching ciia Thai Lan va ching
BYDCNCI10.1 ctia Viét Nam trong nghién ciru; va phan nhém thir ba gom tap hop mot s6 ching
ctiia Trung Qudc va Thai Lan. Nhém subcluster 2.2. bao gém toan bd cac ching DTMUV cua
Trung Quéc. Nhom cluster 3 gdm céac ching cia Malaysia, Thai Lan va Trung Qudc.

Cho dén nay, cac ching virus Tembusu ctia Trung Quédc dugc phan Iap va cong bd nhiéu nhét,
thudc nhiéu nhom di truyén khac nhau. Tiép d6 1a cac chung virus cia Thai Lan. Tai Viét Nam
¢6 6 trinh ty viing gen E duoc cong b trén GenBank, tuy nhién cac trinh tw gen nay chi gom 401
bp nén khong du kich thude dé phan tich pha hé ngudn gdc trong nghién ctru nay.

Két qua phan tich pha h¢ dua trén gen khéang nguyén E cho thay ching virus BYDCNC10.1 ctia
Viét Nam thuoc nhom subcluster 2.1 cting v6i cac chung ciia Thai Lan. Két qua nghién ciru phu
hop véi cong bd cua Dang Hitu Anh va cong su [16] cho thdy cac chung DTMUYV phén 1ap tai Viét
Nam niam 2019 gan giii vi cac ching cta Thai Lan. Tir d6 cho thdy ching virus BYDCNC10.1
phan 13p nam 2023 gidng vdi cac ching virus dang luu hanh tai Viét Nam.
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HZ-2014-CN-2014(KX686580)
GA-CN-2018(MK907880)
HB2016-CN-2016(MN649266)

88 | DK-TH-CU-1-P105-TH-2017(0OM179919)
< Sucluster 2.1

DK-TH-CU-191-TH-2017(MK276466)
DK-TH-CU-151-TH-2016(MK276453)
DK-TH-CU-1-TH-2013(KR061333)
DK-TH-CU-67-TH-2016(MK276428)

CHN-JL-CN-2018(MN966679)
2G2-CN-2019(MT108703)

DK-TH-CU-DIMUV2007-TH-2007(MF621527)-1
4100;:01921-1-3-MY-2012(KX097990) Cluster 1
100 D1977-1-MY-2012(KX097989)
MM1775-MY-1955(1X477685)-3
T|_|:m1a-m-2014(mu748542)-3 | Cluster 3
29 DK-TH-CU-56-TH-2016(MK276427)

—
0.01
Hinh 2. Cay pha hé xac dinh moi quan hé pha hé cua virus DTMUYV dya trén phan tich dir liéu nucleotide
ciia gen E. Ghi chii: Biéu tiwong miii tén dé danh diu ching BYDCNCI0.1 ciia Viét Nam trong nghién ciiu.
Pai dién cac ching DTMUYV trén ngdn hang gen thugc 3 nhom di truyén (cluster 1, subcluster 2.1,
subcluster 2.2 va cluster 3). Trén méi chudi c6 tén chiing, tiép theo la tén quoc gia va sé ding ky GenBank
o cudi chudi. Vach ngang 6 cuéi hinh (0.01) biéu thi sai khéc nucleotide (1/100) ¢ moi nhénh.

3.7. Két qud so sanh 1y 1¢ dong nhit vé nucleotide va amino acid giiva cdc chiing DTMUV

Két qua so sanh ty 1¢ dong nhat vé nucleotide va tuong dong vé amino acid gen khang nguyén
E giita cac ching DTMUV cho thdy cac ching DTMUV c¢6 ty 1¢ dong nhit vé nucleotide va
amino acid tuong tng tir 87,8—100% va tir 94,6-100%. Trong do, cac ching trong cung nhom di
truyén co ty 1¢ dong nhét cao hon. Cu thé, cic chiing trong cing cluster 1 co ty 1¢ dong nhét tir
96,3-98,9% vé nucleotide, va tir 98,5-98,9% vé amino acid; cic chung trong cing cluster 3 c6 ty
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1€ déng nhét tir 89,8-93,9% vé nucleotide, va tir 94,8-97,4% vé amino acid; cac chung trong cung
subcluster 2.1 c6 ty 1¢ déng nhét tir 96,3-100% vé nucleotide, va tir 98,2—100% vé amino acid; cac
chiing trong cling subcluster 2.2 c6 ty 1¢ dong nhat tir 98-99,4% vé nucleotide, va tir 98,2-99,5% vé
amino acid. Giita cc cluster, ty 1& dong nhét vé nucleotide va amino acid ciia gen E giira cac ching
dat thap hon.

Chung BYDCNC10.1 cua Viét Nam c6 ty 1é dong nhét cao v6i cac chung cua Thai Lan trong
cling nhom subcluster 2.1, twong ting tir 99,6-100% vé nucleotide va tir 99,1-100% vé amino acid.

Két qua nghién ctru clia chung toi thong nhat véi két qua nghién ctru dua trén ving gen NS5B
clia nhom tac gia Pang Hitu Anh va cong su [16] va cong bd ctia Truong Minh Pat va Hoang
Thanh Hai [23].

Cho dén nay cac cong bd vé giai ma gen virus gdy bénh Tembusu tai Viét Nam con rat han
ché, ciing nhu con thiéu vaccine dé phong cin bénh ndy. Chinh vi vy viéc phén 1ap, danh gia dac
diém sinh hoc va lya chon dugc cac chung virus tiém niang dé san xuit vaccine 1a viéc lam vo
cung can thiét hién nay. Chung BYDCNC10.1 ma nghién ciru tuyén chon c6 hiéu gia virus cao,
on dinh qua cac doi tiép truyén va c6 tinh twong ddng cao voi cac chung thyc dja phan 1ap tai
Viét Nam. Tir d6 cho thiy day 1a ching tiém nang dé phat trién vaccine.

4. Két luan

Chuing virus Tembusu BYDCNCI10.1 phan 14p tai Viét Nam c6 dac tinh sinh hoc 6n dinh sau 5
doi tiép truyén, c6 hiéu gia virus cao (TCIDso trung binh dat 10%ml) va thuan khiét. Nghién ctru
cling da thu nhan va giai trinh tu gen khang nguyén E ctia chung DTMUYV va phén tich pha h¢
ngudn gdc. Két qua phan tich da xac dinh ching virus BYDCNC10.1 phan lap thudc subcluster 2.1,
14 cac ching virus dang gay bénh phd bién tai Viét Nam. Chung virus BYDCNC10.1 s& dugc luu
giit cho cac nghién citu tiép theo dé phat trién vaccine phong bénh Tembusu cho vit tai Viét Nam.

Lo1i cam on

Nghién ctru dugc tai tro kinh phi tir Nhiém vy Khoa hoc va Cong nghé cap Qudc gia “Nghién
clru ché tao vac xin vo hoat nhii dau da gia phong hoi chimg giam de, bénh viém gan va rut mo ¢
thity cam” ma s6 DPTDL.CN.13/23 do TS. Nguyén Hong Minh cht nhi¢m.
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