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Tém tét

Tomato Spotted Wilt Vi-riit (TSWV) Ia tic nhan gay bénh truyen nhiém nghiém trong trén nhiéu loai
cy trong va gy thiét hai kinh t€ nghiém trong cho nganh nong nghiép tai nudc ta noi riéng va trén
theé gidi no6i chung. Trong nghién clru ndy, cac mau bénh tir cay hoa cuc dugc thu thap tai tinh Lam
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Ddng dé x4c dinh tac nhan TSWV. Phuong phap RT-PCR duoc st dung dé khuéch dai doan gen N
dic trung cia TSWV. Két qua RT-PCR khuéch dai dic hiéu gen N cua TSWV véi kich thudc
777 bp. Phan tich trinh tw nucleotide va ciy phat sinh loai cua doan gen N cho thay chiing TSWV
trong nghién ctru nay chia s¢ mirc do tuong ddng cao (96,5%-99,6%) vdi cac chung TSWV di dugc

phan 13p tai nhiéu qudc gia nhu An Do, Venezuela, Zimbabwe, New Zealand, Nhat Ban, Han Quée.
Két qua trén ciing dy doan TSWV Iuu hanh tai nude ta c6 thé bat ngudn tir céc quic gia bao cdo bénh
trude d6. Ket qua nghién ciru nay giup danh gia dic diém sinh hoc, di truyén hoc nham ho trg cong

Tu khoa
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tac kiém soat va dy doan xu hudng Iuu hanh ciia TSWV trén cay hoa cuc ¢ Viét Nam.
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1 Gi¢i thiéu

Cay hoa ctlic (Chrysanthemum sp.) thuoc ho Asteraceae, la
mot loai cdy trong co gia tri thwong mai cao dugc sir dung dé
trang tri sin vudn va trong nha, dugc trong phd bién trén thé
gioi. Tomato spotted wilt vi-rit (TSWV) thudc chi Tospovi-
rut thugc ho Bunyaviridae 1a mét loai vi-rat gdy bénh nghiém
trong trén thyc Vat va gdy ra thiét hai kinh t& cho nganh san
XU4t nong nghiép [1-3]. TSWV ¢6 pham vi ki chi rong, no
gay hai hon 1.000 loai thuc vat trong hon 90 ho thuc vat bao
gom cay hoa cuc (Chrysanthemum sp.) dan dén thiét hai kinh
té dang ké, hang nam wdc tinh 1én dén 1 ti d6 la Mi cho céc
loai cay trdng quan trong d6i véi nén nong nghiép trén toan
thé gigi [4, 5].

Genome ctia TSWV dang RNA mach don bao gdm 3 phan
doan chinh bao gdm doan Large (L), Medium (M) va Small
(S). Poan gen L co kich thuéc 8997 nucleotide (nt) chiéu am
va mi hdéa cho RNA polymerase phu thugc RNA vi-rat
(RdRp) hoac protein L. Poan gen M c6 kich thudc 4821 nt
¢6 tinh phan cuc, md hoa cho protein NSm di chuyén tir té
bao dén té bao, va soi RNA bd sung vi-rit (veRNA) mi hoa
cho tién chét glycoprotein dwoc cét sau dich ma tré thanh gai
hoac glycoprotein G1 va G2. Poan gen S c6 kich thudc 2916
nt mi héa cho mét protein phi cdu trac (NSs) trong chudi vi-
rt (v-senes) vd mi hoa cho nucleoprotein (N) & mach bd

sung (vc-senes). Nucleocapsid (N) cia TSWV 1a protein cau
tric chinh dong vai trd quan trong trong viéc lap rap RNA bo
gen thanh ribonucleoprotein (RNP), dong vai tro nhu mot
khuén mau cho ca phién mi gen cua Vi-riit va sao chép
genome. Trinh ty gen nucleocapsid (N) dac hiéu véi vector
bo tri va pham vi ki chi cho phép nhan dang, phan loai
Tosposvi-rut & muc do loai [6]. Virus TSWV c6 dang hinh
ban cdu, dudng kinh 80-120 nm va dugc bao boc bai mang
kép [7]. Hién tai, vi-rat nay co it nhat 9 loai bo tri co vai tro
1a vector trung gian truyén bénh véi Frankliniella occidentalis
la vector chinh [8].

TSWV duoc phat hién va mé ta lan dau tién & Uc vao nim
1915, ké tir 6 TSWV da dugc bao céo tai hon 60 qudc gia
trén toan thé gici [9]. Gan day, TSWV di dugc béo cao 1a tac
nhén quan trong giy hai trén cdy hoa ciic ¢ nhidu quéc gia
trén thé gisi bao gom Serbia [10], An Do [11], Venezuela
[12], Ecuador [13], Bosnia va Herzegovina [14]. Cay hoa
ctic nhiém bénh c6 triéu ching bénh dic trung chinh bao
gém 14 ngon nho lai, méo mo, 16m dém vang. Phan than
cdy bi bénh c6 cac vét mau nau den; lac mai xuét hién chi
la cac soc mau den, khi bi nang thim den ca doan than cay,
kho va thdi biéu bi. O Viét Nam, tir giita thang 04/2017,
cdy hoa ctic trong tai Pa Lat c6 biéu hién triéu chung lién
quan dén bénh do TSWV géy ra lam thiét hai kinh té cho
ngudi dan ciing nhu anh huéng t6i ngudn cung cap nguyén
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ligu va giéng cho nhu ciu trong nudc va xuat khau. Nam
2019, thong ké ciia Trung tim Noéng nghiép, thanh phd Da
Lat c6 520 ha nhiém bénh do TSWV gay ra trén cdy hoa
ctic (chiém 24,7% dién tich canh tac). Trong nhitng nim tré
lai day, do nhu cau cau cua thi truong ting nén dién tich
trong hoa cua Pa Lat ciing tang 1én déng ké trong do dién
tich trong hoa ctic hang nam khoang 2.100 ha chiém gan
70% dién tich hoa ciic cta tinh Lam Dong. Cay hoa cuc la
hoa c¢6 gia tri kinh té cao, nén néng dan trong hoa khong cho
thoi gian nghi dat, khong c6 thoi gian luan canh giita cac loai
cay trong khac ho. Pay 1a yéu té thuan loi cho bénh do
TSWYV gay ra, lam ton that nghiém trong viéc hoa cuc.
Nghién ciru nay, ching t6i xac dinh ddc diém di truyén hoc
ctia mot s6 chung TSWV trong mau bénh trén cay hoa ciic
thu thap dugc tai cac vuon chuyén canh hoa ¢6 bao céo luu
hanh bénh thudc khu vuc tinh Lam Bong.

Két qua duogc sir dung dé xac dinh mdi tuong quan vé mat
di truyén hoc ciia ching TSWV dang luu hanh tai Viét Nam
S0 V&i cac chung gy bénh & hoa cuc trén thé gidi, tir 46 xac
dinh dugc muc d¢ tac dong cua TSWV ciing nhu dua ra
nhiing goi y trong canh tac cay hoa cuc tai nudc ta.

2 Vat liéu va phuong phap

2.1 Vit liéu nghién ctru

Mau duoc sir dung trong nghién ciru nay di dugc thu thap
tur thang 12/2019-01/2020, tai vuon chuyén canh hoa cic &
Pa Lat, tinh Lam Ddng. Mau bénh pham 1a 14 cy hoa cuc
V6i triéu chimg dic trung cua bénh héo dém do vi-rat gy
ra nhu: 14 ngon cé triéu ching nho lai, méo mo, 16m dém
vang. Phan than ciy bi bénh c6 cic vét mau nau den, lac
méi xuit hién chi 1a cac soc mau den khi bi nang tham den
ca doan than cay, kho va thdi biéu bi (Hinh 1). La duoc ria
sach v6i nudc cit va sat tring bé mat ngoai bang cdn 70° va
bao quan trong -20°C dén khi dugc s dung dé tach chiét
RNA.

Hinh 1 Mau 14 cdy hoa clic v6i bénh tich dde trung cia bénh héo
dom do vi-rat

2.2 Tach chiét RNA

RNA ctia TSWV dugc tach chiét bang thudc thir Trizol
(Invitrogen, California, Mi) theo huéng din cia nha sin
Xuét. Qui trinh dwoc tom tit nhu sau: 100 mg mau 14 bénh u
trong ni-to 1ong trugc khi nghién nho bang céi chay. Tiép
theo, mau duoc li giai bang cach bd sung 1 mL thudc thir
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Trizol, li tim 5 phut véi tc do 12.000 vong/phut thu phan
ndi & trén chuyén sang éng mai. Bo sung 0,2 mL chloroform
(& 2-3 phat) li tim 15 phat v6i toe do 12.000 vong/phit thu
phan nuéc chira RNA & trén chuyén sang 6ng méi. Thém
0,5 mL isopropanol (i trong 10 phut) li tim 10 phut véi toc
d6 12.000 vong/phut, loai bo phan noi ¢ trén giir lai RNA &
duéi trong 1 mL ethanol 70%. Sau d6, li tim 5 phut véi toc
d6 7.500 vong/phut loai bo phan & trén va dé kho (5-10
phiit). Cubi cing RNA giir lai trong 20 pl nuée khong co
RNase, 0,1 mM EDTA hodc dung dich SDS 0,5%. RNA
duoc bao quan & -20°C dén khi dwoc st dung cho phan wng
RT-PCR.

2.3 Phan 1ing tong hop chudi polymerase sao chép nguoc
(RT-PCR)

Toéng hop ¢cDNA dugc sir bang cach sir dung bo AMV
Reverse Transcriptase (New England Biolabs, Ipswich,
Massachusetts, Mi). Qui trinh dugc tom tit nhu sau: 14y 10
ul RNA tinh sach, 1 ul dNTPs (10 mM), 2 pl mdi nguoc,
2ul 10X AMV Buffer, 1 pl dNTPs (10 mM), 0,2 ul RNase
Inhibitor (40 U/ul) va bd sung nudc cat khir ion dén du 20
pl. H3n hop thu duogc s& duoc G & 42°C trong 60 phit, sau
d6 1a budc két thac voi 5 phit u ¢ 70°C. Két qua thu duoc
cDNA va tién hanh phan tmg PCR.

Phan tmg PCR duoc thyuc hién véi thanh phan va diéu kién nhu
sau: 3 pl cDNA, 1 pl mdi loai cho mdi sense (TSWVN-F: 5°-
ATGTCGAAGCGACCAGCAGATATCAT -3°), va anti-sense
(TSWVN-R: 5’- TTAATTGCTGACCGAATCGTAGAAG -
3%), 10 pl 10X MyTaq ™ Mix (Bioline, Edge Business Centre,
Humber Rd, London NW2 6EW, Vuong quéc Anh) va bd sung
nuéc cat khir ion dén da 20 pl. Chu trinh nhiét caa phan ang
PCR nhu sau: 95°C trong 2 phit; 35 chu ki ¢ 95°C trong 15
gidy, 53°C trong 30 gidy va 72°C trong 15 gidy; kéo dai chudi &
72°C trong 10 phut. San pham PCR duoc kiém tra trén gel
agarose 1,2%.

2.4 Giai trinh ty gen, phan tich trinh ty gen va xay dung cay
pha hé

Giai trinh tw gen: San pham PCR duoc tinh sach bang bo
kit QIAquick PCR Purification (QIAgen, Bodenseeallee 20,
78333 Stockach, Germany) theo huéng dan cia nha san
Xuit. San pham PCR tinh sach duoc str dung dé giai trinh ty
theo phuong phap Sanger sequencing v6i cap moi dac hiéu
(FirstBase, 7-3, Jalan SP 2/7, Taman Serdang Perdana,
43300 Seri Kembangan, Selangor, Malaysia).

Phan tich trinh ty gen: Két qua giai trinh ty gen duoc phan
tich bang phan mém DNASTAR Lasergene (DNASTAR®).
Trinh ty nucleotide (nt) va amino acid (aa) cua cac chung
TSWV va cac chung tham chiéu dugc phan tich, so sanh
biang phan mém BioEdit 6.0 [15].

Xay dung va phén tich cdy pha hé: Trinh tu di truyén gen
SLCMVs cua nghién ctru nay dugc so sanh vdi cac chung
TSWV tham chiéu. Trinh tu gen dwoc sip xép su dung
chuong trinh CLUSTAL X alignment [16]. Cay pha hé
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dugc xay dung dua vao phan mém MEGA 7.0 véi tham s6
Kimura-2 parameter mo phong su thay d6i nt va Bootstrap
re-sampling 1.000 lan [17].

3 Két qua va thao luan

3.1 Phat hiégn TSWV trong mau cdy hoa cic bénh bing
phan tng RT- PCR

TSWV trong mau bénh pham thu thap tai tinh 1a Lam Dong
duoc phat hién bang phan tng RT-PCR véi cap mdi dac hiéu
trén gen N. San pham RT-PCR (kich thudc 777 bp) quan sat
trén gel agarose 1,2% cho két qua dwong tinh véi TSWV
(Hinh 2). Két qua PCR khuéch dai dac hiéu véi gen N cua
TSWV trong cac mau bénh pham cho thdy cac triéu chimg
xuat hién trén cay nhiém bénh 1a ddc trung va vi-rat ¢ kha
ning ton tai va phat tan nhanh tir ving nhidm bénh sang cac
viing lan can nho trung gian truyén bénh bo phén tring va cac
hoat dong giao thuong nhu budn ban nguyén lidu, giong.

DLO1 DLO2 DLO3 DLO4 DLOS DLO6 DLO7 DLO8

(bp) M
10037

777bp
Pl

Hinh 2 RT- PCR chin do4n phat hién chang TSWV
trong mau hoa ctic nhiém bénh.
M3u thi nghiém, l1an s6 thtr ty 1-8; M, DNA marker

3.2 Phan tich va so sanh trinh tu gen N

Trinh ty hoan chinh gen N cua 3 chiung TSWV thu duoc
trong nghién ctru dugc xac dinh va sir dung dé phan tich
ddi chiéu véi 19 chung tham chiéu tai co so dir liéu
GenBank c6 vung dia 1i va vat cha khac nhau trén thé
gisi (Bang 1). Két qua so sanh trinh tu nucleotide gen N
cho thiy cac chung phan 14p tir cdy hoa cuc trong nghién
ctru chia s¢ mirc do twong dong voi An Do (mi sd:
KJ494928), Venezuela (mi sé: KF146700), Zimbabwe
(m3 sb: KX192330), New Zealand (mi s: KC494495,
KC494501 , KC494501), Nhat Ban (ma s6: AB038341),
Han Qudc (mi sb: KC261967, KC261967, KC261952,
EF195225), Thé Nhi Ki (mé s6: KM379142), Italia (ma
sb:  KM096540), Bulgaria (mad sb: AJ418779),
Montenegro (ma s6: GU339508, GU355939), Brazil (ma
sé: GU369727, DQ915947), Mi (md sb: FJ8820609,
AF064473) véi trinh tu nucleotide (96,5% - 99,6%) va
amino acid (97,2% - 99,6%). Trong d6, ching nghién
ctru chia sé mirc twong ddng cao nhat (99,6%) vai chung
TSWYV phan 1ap tai An D6 (ma s: KJ494928) [11]. Cac
chung TSWV phan 1ap c6 mic d6 twong dong vé
nucleotide va amino acid cao. Cac diém tuong dong cho
thay su khac biét nho vé mit tién hoa giita cac chung
phén 1ap Véi cac ching tham chiéu. Tuy nhién, sy khac
biét nho gitra cac chung 1a bang chitng v& mot sé dot
bién c6 thé da va dang dién ra.

Bang 1 Muc do tuong ddng vé nucleotide/amino acid cua doan gen N cua ching TSWV nghién citu vé6i cac chang

tham chiéu trén Genbank NCBI

Tén chiing Mirc d§ twong dong nucleotide (amino acid) (%)

TSWV-DLO01 Chrysanthemum Viet Nam 100 (100) 100 (100) 100(100)

TSWV-DL02 Chrysanthemum Viet Nam 100 (100) 100 (100) 100 (100)

TSWV-DL03 Chrysanthemum Viet Nam 100 (100) 100 (100) 100 (100)

KJ494928 Chrysanthemum India 99,6 (99,6) 99,6 (99,6) 99,6 (99,6)
KF146700 Chrysanthemum Venezuela 98,1 (99,2) 98,1 (99,2) 98,1 (99,2)
KX192330 Chrysanthemum Zimbabwe 98,5 (98,8) 98,5 (98,8) 98,5 (98,8)
KC494495 Chrysanthemum New Zealand 98,1 (98,8) 98,1 (98,8) 98,1 (98,8)
AB038341 Chrysanthemum Japan 97,2 (98,4) 97,2 (98,4) 97,2 (98,4)
KC494501 Solanum lycopersicum New Zealand 9,87 (98,8) 9,87 (98,8) 9,87 (98,8)
KC261967 Lettuce South Korea 98,9 (99,2) 98,9 (99,2) 98,9 (99,2)
HQ267709 Capsicum annuum South Korea 97,6 (99,2) 97,6 (99,2) 97,6 (99,2)
KC261952 Stellaria aquatic South Korea 97,2 (98,8) 97,2 (98,8) 97,2 (98,8)
EF195225 Balsam South Korea 96,9 (98,4) 96,9 (98,4) 96,9 (98,4)
KM379142 Capsicum annuum Turkey 98,1 (98,8) 98,1 (98,8) 98,1 (98,8)
KM096540 Tomato ltaly 98,7 (98,8) 98,7 (98,8) 98,7 (98,8)
AJ418779 Tomato Bulgaria 98,4 (98,4) 98,4 (98,4) 98,4 (98,4)
GU339508 Tobacco Montenegro 98,8 (99,2) 98,8 (99,2) 98,8 (99,2)
GU355939 Tobaco Montenegro 98,7 (99,2) 98,7 (99,2) 98,7 (99,2)
GU369727 Pepper Brazil 97 (98,8) 97 (98,8) 97 (98,8)

DQ915947 Pepper Brazil 96,9 (98,4) 96,9 (98,4) 96,9 (98,4)
FJ882069 Solanum tuberosum USA 97,6 (97,6) 97,6 (97,6) 97,6 (97,6)
AF064473 Nicotiana tabacum Georgia USA 96,5 (97,2) 96,5 (97,2) 96,5 (97,2)
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3.3 Phan tich cdy pha h¢

Cay pha hé cho gen N dugc xdy dung dé phan tich mbi
quan hé cta trinh ty gen N cta cac ching nghién ctu Véi
cac chung tham chiéu thu thap trén dir liéu Genbank-NCBI.
Phan tich cay pha hé cho thay cac chiing trong nghién ciru
thuoc ching TSWV va gan giii voi cac chung TSWV phan
lap tir cac vat chu va ving dia 1i khac nhau tir cac qudc gia
nhu An Do, Venezuela, Bulgaria va mot sé qudc gia chau
Au, chau A va chau Mi (Hinh 3). Nhém I c¢6 cac chiang
phan 1ap tir Thé Nhi Ki, Zimbabwe, New Zealand, Han
Quédc, Italia, Montenegro, Venezuela. Cac chung phan 1ap
tir hoa ctc tai Viét Nam thuéc nhém II véi chung phan 1ap

KM379142 Capsicum annuum Turkey
KX192330 Chrysanthemum Zimbabwe
KC494501 Solanum lycopersicum New Zealand
KC494495 Chrysanthemum NewZealand
KC261967 Lettuce South Korea

KMO096540 Tomato Italy

GU339508 Tobacco Montenegro

GU355939 Tobaco Montenegro

KF146700 Chrysanthemum Venezuela
AJ418779 Tomato Bulgaria
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tir An Do. Nhom 111 ¢6 cac chung phan 1ap tir Brazil, Mi,
Han Qudc. Nhom IV ¢6 cac ching phéan 1ap tir Han Qudc
va Nhat Ban. Cac chiang TSWV phan 14p tir hoa cuc tai
Viét Nam co6 mdi quan hé gan giii voi cac ching TSWV
phan 1ap tir hoa cic An Do, Venezuela, New Zealand,
Zimbabwe, Nhat Ban nhung lai thudc cac nhém khéac nhau.
Két qua nay ciing phti hop véi nghién ctiru vé su di truyén
quan thé cia bo gen TSWV [1]. Diéu nay cho thiy co thé 1a
do pham vi ki chi cia TSWV ngay cang mé rong va do
viéc thuong mai hoa toan cau ddi véi viéc san xuit cay
trong co gié tri kinh té cao khién cho cac ching TSWV lan
rong trén toan thé gioi.

KJ494928 Chrysanthemum India

A TSWV-DLO01 Chrysanthemum Viet Nam
A TSWV-DL02 Chrysanthemum Viet Nam

la TSWV-DLO03 Chrysanthemum Viet Nam

8] GU369727 Pepper Brazil

EF195225 Balsam SouthKorea
EABO38341 Chrysanthemum Japan
KC261952 Stellaria aquatica SouthKorea

DQ915947 Pepper Brazil

75| FJ882069 Solanum tuberosum USA n
75| HQ267709 Capsicum annuum South Korea

AF064473 Nicotiana tabacum Georgia USA |

Out S54325TCSV J

0.02

Hinh 3 Cay pha hé phan tich mbi trong quan giita gen (N) cua cac chung TSWV nghién ctru (in d4m) véi cac chung TSWV
tham chiéu trong GenBank

4 Két luan va kién nghi

Nghién ctru nay xac dinh duoc yéu té gay bénh trén ciy hoa
clic tai tinh Lam Pong 1a TSWV sir dung phuong phap RT-
PCR dic hiéu cua gen N. Két qua nay tuong tw nhu cac két
qua dugc bao cdo trude d6 vé TSWV tai cac qubc gia nhu
An DP9, Venezuela, Zimbabwe, New Zealand, Nhat Ban,
Han Quéc. Phan tich dic diém di truyén gen N cho thiy
muc d6 twong ddng cao Vé trinh ty nucleotide cua cac
ching TSWV trong nghién ctru ndy voi cac chung TSWV
dugc phan 1ap tai nhiéu qudc gia khac nhau trén thé gidi,
dic biét chia sé mirc d6 twong ddng cao nhét véi chung
TSWV phan 14p tai An Do (ma s6: KJ494928). TSWV gay
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bénh trén ciy hoa cuc tic dong rat tiéu cuc dén ngudn cung
cip nguyén liéu ciing nhu anh huéng dén sinh ké cua cac
hé canh tac loai cdy nay. Do d6 can phai tiép tuc thyc hién
cac bién phap nhiam ngin chan sy lay lan cua TSWV sang
cac khu vuc chua nhiém bénh bang nhiéu bién phap khac
nhau nhu chia sé kién thirc, cap nhat thong tin, thir nghiém
va st dung nhitng gidng hoa cuc c6 kha nang khang véi
TSWV.

Loi cdm on

Nghién ciru dugc tai tro boi Qui Phat trién Khoa hoc va
Cong nghé - Pai hoc Nguydn Tit Thanh, dé tai md sb
2020.01.046/HD-KHCN.
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Detection and genetic characterization of Tomato Spotted Wilt Virus (TSWYV) infecting
chrysanthemum in Lam Dong province

Thanh Viet Nguyen”, Kien Cuong Nguyen, Van Thai Than
Vién Ki thuat Cong nghé cao NTT, Pai hoc Nguyén TAt Thanh
“ntviet@ntt.edu.vn

Abstract Tomato Spotted Wilt Virus (TSWV) is an important infectious disease that infects many crops and causes serious
economic lose for the argriculture all aroud the world. In this study, TSWV- suspected chrysanthemum samples were
collected from Lam Dong province, Vietnam. RT-PCR was used, successfully amplifying a specific 777 bp N gene segment
of the TSWV. Genetic characterization of the N gene revealed that the studied TSWV strains shared highest nucleotide
sequence idetity (96.5%-99.6%) with the strains isolated from India, Venezuela, Zimbabwe, New Zealand, Japan and Korea,
suggesting that these strains shared common ancestor and for that the Vietnamese TSWV may infected from TSWYV strains
isolated in one of those countries. These results provided important information on the biological and molecular
characterization of the circulating TSWV in Vietnam, as well as the evident for control and predict the circulation of TSWV
in chrysanthemum in future.

Keywords Chrysanthemum, TSWV, N gene, RT-PCR
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