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Tém tit:

Viéc quan ly dich bénh do virus giy nén ddi véi ca chua (Solanum lycopersicum) vbn anh huéng nghiém trong dén
ning suit du dugc quan tim thyc hién mt cach nghiém ngat trong san xuét, nhung con gip rit nhidu khé khin
do thiéu hut thong tin vé bénh Iy, tic nhin giy bénh va cac ky thuit phat hién bénh & giai doan sém. Trong bai viét
nay, cic tic gia tong hop mot sé bénh virus thuwong gap trén ciy ca chua kém theo mé ti ngéin gon vé lodi virus cing
voi cac triéu chimg dién hinh. Dong thoi thao ludn vé tiém ning ing dung cac phwong phap sinh hoc phén tir trong
kiém soat va chin doan sém mot s6 nhom virus gay bénh hai chinh trén ca chua, gop phan cung cip nhirng din ligu
co ban cho viée quan ly dich bénh do virus trén ciy ca chua.

Tir khoa: ca chua, chén doan, dich bénh, LAMP, virus.

Chi 56 phdn logi: 4.1
Mé dau

Ca chua (Solanum lycopersicum) 1a cay rau giau dinh dudng,
cung cap nhidu hop chat quan trong, dgc biét 1a mot sb ché‘; chéng
oxy hoa nhu lycopene [1]. Tong san lrong ca chua xuat khau nam
2015 trén toan thé gioi dat gia tri khoang 1,3 ty USD (http:/www.
fao.org/faostat), riéng Viét Nam doanh thu xuat khau nam 2011
dat 2,4 trigu USD) (Téng cuc théng ké, 2012). Mac du la loai cay
trong dé canh tac, pho sinh thai twong ddi rong, gép phan quan
trong trong viéc nang cao thu nhap va giai quyét van dé viéc lam
cho cac nong ho nhung do nhiéu nguyén nhan (chi yéu la bénh hai
[2]). hiéu qua san xuét ca chua ¢ Viét Nam chua cao, c6 thoi ky

con di xuong (giai doan 2011-2014, gia tri xuét khau giam tir 2,4
Xuong 1,6 triéu USD - Tong cuc thong ke, 2012, 2015).

Bénh hai trén ca chua chu yéu gdy ra boi céc tac nhan vi sinh
vat, nhu vi khuan, ndm, tuyén tring (nematode), phytoplasma va
virus. Trong d6 véi déc trung kha nang lay lan cao, kho phat hign
triéu chung ¢ giai doan som, bénh do vius thuong gay nén thiét hai
ndng né [2]. Trong bdi canh d6, nghién ctru cua chung toi tap trung
vao viéc tong hop mot s6 bénh hai virus chinh trén dbi tuong ca
chua va céc phuong phap chin doan ¢ mtrc d phan tir nhim gop
thém khuyén céo co ich cho san xuat.

Mat sé bénh hai chinh do virus trén ¢a chua

Ca chua duogc st dung nhu loai tham chiéu cho chi Solanum va
la cdy mo hinh hai 14 mam dién hinh trong céc nghién ctru tuong
tac giita cdy trong va tac nhan gdy bénh [3]. Diéu nay xuat phat
tir thuc té, mac dii [a mot trong nhiing cy rau quan trong hang
ddu thé gi6i nhung san xuat ca chua hién nay dang bj anh huéng
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nghiém trong bdi hang loat tac nhan gy bénh [4]. Bén canh céc tac
nhén nhu ndm va vi khuén, rat nhiéu loai virus gay bénh da duoc
ghi nhén trén cdy ca chua ¢ vung nhiét déi va can nhiét déi. Cu thé,
c6 khoang 136 loai virus dd dugc xac dinh trén cdy ca chua, con
s nay cao hon rat nhidu so véi cac loai cdy rau khac, nhu hat tiéu
(Piper nigrum, 62 loai), khoai tay (Solanum tuberosum, 57 loai),
xa lach (Lactuca sativa, 53 loai) [5]. Mot sb ddi tuong gy bénh
trén ca chua dién hinh c6 thé nhic dén nhu virus kham dua chudt
(Cucumber mosaic virus - CMV), virus kham thuc 14 (Tobacco
mosaic virus - TMV), virus ddm héo ca chua (Tomato spotted wilt
virus - TSWV), bén canh mot sb virus thuong gap khac nhu kham
Y khoai tay (Potato virus Y), kham ca chua (Tomato mosaic virus
- ToMV), héo vang 14 ca chua (Tomato yellow leaf curl virus -
TYLCV), Pepino mosaic virus (PepMV) va Tomato torrado virus
(ToTV)... Hinh anh md ta triéu ching ctia mot s6 bénh virus ca
chua duoc thé hién trén hinh 1.

CMV la mot trong nhitng virus phd bién nhit, gdy hau qua
nghiém trong cho nhiéu loai rau qua khéc nhau, nhu ca rét, dua
chudt, rau diép, hat tiéu va mot sd cdy canh. CMV c6 dang hinh cau,
hat virus khong c6 vo, chitakhoang 18% vat chat di truyén. Su phong
pht vé s6 lugng loai cay chii dugc coi la mot ngudn lay lan CMV
chu yéu cho cay ca chua. Cc tridu chimg bénh do CMV trén ca chua
¢6 thé khac nhau ity thudc miic do nghiém trong va thoi gian nhiém
bénh nhung thuong gap cac triéu chimg dién hinh nhu: cdy ¢di coc
va ta vang hoac 16m dom 1a. Pac diém dac trung nhat clia bénh
nay la trén la xudt hién cdc nép nhan noi lén gidng nhu day gidy.

Virus TMV va ToMV 1 2 loai rét gin giii v6i nhau boi chiing
déu gay ra cac triéu chimg tuong tw ¢ cac doi tugng cay chii. Day

48



Molecular methods for detection
of viral diseases in tomato
(Solanum lycopersicum)

Tuan Nam Vu'"2, Duc Ha Chu?, Tien Dung Le*

!Center for Food and Bioconvergence, Seoul National University,
South Korea
’Institute of Genome Research, VAST, Vietnam
‘Faculty of Agricultural Technology, University of Engineering and
Technology, Vietnam National University, Hanoi
‘Faculty of Biotechnology, Nguyen Tat Thanh University, Vietnam

Received 14 May 2021; accepted 22 June 2021
Abstract:

The viral disease is one of the biggest challenges in tomato
(Solanum lycopersicum) production. Although disease
management is highlighted and seriously controlled in whole
production areas, there are still many difficulties due to the
lack of understanding of the symptoms, pathogens, and
detection methods to control the viral disease at early stages.
In this review, the authors summarised some major viral
diseases in tomato plants with a brief of virus characteristics
and their specific symptoms. Then the authors discussed
the application of the molecular techniques, with a focus
on loop-mediated isothermal amplification (LAMP), for
the detection of tomato viral diseases in the early stages of
infection, thereby providing a solid foundation for further
improvement of virus-free tomato production.

Keywords: diagnosis, disease, LAMP, tomato, virus.
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Hinh 1. Mjt s6 tri¢u chimg cia ca chua bi nhiém bénh gy béi virus. (A) Céc
d6m hoai tir & gbc 14 do virus ToTV gy ra; (B) La bién dang, chuyén mau vang va
¢0i coc do virus TYLCV; (C) Qua ca chua bi nhidm bénh gay ra bdi virus PepMV;
(D) Cac vong bat thuong xuét hién trén 1a bi nhiém bénh gy bai Pelargonium
zonate spot virus; (E) Qua bi hoai tir do Tomato marchitez virus; (F) Hién tuong
bac la gdy ra boi Tomato chlorosis virus; (G) Dm hoai tir ¢ 14 gay ra boi Tomato
necrotic spot virus.
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1a nhom virus pho bién cho dang lay nhiém do tiép xic. Virus
TMV c6 dang thang, kha tuong dong voi ToMV, déu khong c6 vo
va phan nucleocapsid ¢6 hinh gay thang. Nhiing virus nay duoc coi
la phé bién, ¢6 phé anh hudng rong, gdy bénh trén mot s0 loai hoa,
¢o dai va céc loai rau (nhu ca chua, hat tiéu, ca tim). Cay ca chua
bi nhiém bénh ¢ cac dic trung: xuat hién mot sé dom sang mau
xanh 1a cdy va mau xanh dam trén 1a, mot s6 1a ¢6 thé bi cudn tron.
Céc tridu chimg khac c6 thé bao gf)m cdy coi coc, qua chin khong
déu va giam kha ndng tao qua, dan dén nang sudt giam. Nhirng
triéu ching nay c6 thé thay doi tuy thudc vao chung virus, giong ca
chua, thoi gian Iay nhidm va diéu kién moi truong [6].

Virus TSWV, gidng nhu céc loai virus phd bién khac, c6 thé lay
nhiém bénh trén mot s6 lugng 16n cdy canh, ¢6 dai va rau, trong do
ca chua chju anh huong rét nghiém trong voi dac diém dém vang &
14 non, cac vét toi trén than va ndu & ngon [7]. Qua non thudng xuét
hién dém va phat trién thanh cac vong mau vang, qua truong thanh
thuong ¢ cac ddm 16n mau tring hoac vang, lam cho ching kho
¢6 thé ban dugc, gy thiét hai kinh té cho nguoi trong [2]. Ngoai ca
chua, virus nay con dugc coi la tac nhan gdy bénh cho hang loat cay
tréng khac nhu dau, lac, rau diép, thudc 14, khoai tdy va hat tiéu [7].

Pepino mosaic virus, con dugc goi 1a PepMV, thudc chi
Potexvirus, ho Flexiviridae, duoc biét dén nhu tac nhan gay bénh
kham xoan 14 pho bién nhét trén cdy ca chua. Cdu tric dién hinh
ctia PepMV la ¢6 dang soi tran, thuong duoc tim thdy trong té bao
chat & cic mau té bao 4. Triéu ching ctia bénh xoan la do PepMV
gay ra la sw xudt hién cac vét kham, d6m mau vang, 1am 1 bi xoan
lai, sau do than cay, doi khi ca canh hoa xuat hién cac mang mau
ndu, dédc biét qua chin thuong xudt hién dém kham vdi kich thude
khéc nhau. Murc do biéu hién cua PepMV phu thudc rét nhidu vao
thoi tiét do virus nay ua thich diéu kién nhiét do va anh sang trong
nha kinh. Hon nita, PepMV c6 thé ton tai trong thoi gian dai trong
hat va qua, ddy dugc xem nhu nguyén nhan chinh ma bénh kham
xoan 14 d& dang phét tan trén cac cy non.

Mot sb loai virus mai thude 16p Torradovirus, dic trung boi cac
triéu chung 14 bi hoai tr nghiém trong [2] cling d& dugc ghi nhan.
Triéu chimg bénh ban dAu 1a cac ddm hoai tir duoc bao quanh bai
mdt khu vuc mau xanh 14 cdy hoac mau vang nhat xuét hién ¢
cubng la, sau d6 16n dan 1én va trd nén rd rang hon dudi dang céc
vét bong hinh 1A). Trong giai doan sau, la va qua bi hoai ti, sinh
truong clia cy bi ngimg tré dan dén thiét hai kinh té nghiém trong
[8]. Tén ToTV da dugc dé xuit nhu mot loai mai, dua trén mo ta
vé triéu chung dac trung nhu vét bong trén 1a, qua clia cay ca chua
bi nhiém bénh [8]. Tir nam 2003, mot bénh gay ra céc tridu chimg
hoai tir rt giéng nhau & 14, than va qua da duoc quan sat thiy ¢ cay
ca chua Mexico, vdi tén goi dia phuong la bénh héo ua. Nguyén
nhan ban dau dugc cho 1a do TSWV thudc chi Tospovirus, méc dii
virus nay khong thé dugc phat hién trong céc cdy co trigu chimg.
Tuy nhién, khi soi dudi kinh hién vi dién tir, ngudi ta quan sat thay
s hién dién ctia mot loai virus khac voi cac virus dugc mo ta trude
d6 va duoc dé xudt dat tén 13 Tomato apex necrosis virus (TOANV)
[2]. Bén canh do, trong nhimng thap ky qua, cac loai virus thudc
chi Crinillin spp. tr¢ thanh van dé nghiém trong trong san xuat ca
chua, dién hinh 1a Tomato chlorosis virus (ToCV) [9] va Tomato
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infectious chlorosis virus (TICV) [10]. TICV lan dau tién dugc xéc
dinh trén céc cay ca chua bi bénh vang la tréng tai rudng vao nam
1993 ¢ California, vdi thiét hai udc tinh 2 tri¢u USD trong nam d6
[11]. Ban du bénh dugc goi la rbi loan 14 vang do rbi loan dinh
dudng hoac nhiém doc té bao do thude trir su gdy nén boi cac
phan tich ban dau khong phat hién su hién dién cua virus.

Tac nhan virus gay bénh mdi dudc phat hién @ cay ca chua

Céc tac nhan virus gdy bénh moi trén cay trong trong dé ¢6
ca chua thuong xuét hién do su thay d6i moi truong, vecto, vat
chu hodc cdu tric hé gen cuia virus. Bén canh do, sy phat trién vé
giao luu thuong mai quéc té va bién d6i khi hau ciing duge coi la
nhimg tac nhan quan trong. Gan ddy, mot loai virus gy bénh méi
Xuét hién c6 thé dan dén sy lay lan rong hon trong cac nha kinh
va tai cac vuon da duoc ghi nhdn va mo ta tir cac nudc Jordan,
Israel, Mexico, Hoa Ky, Pec, Y, Palestine, Thd Nhi Ky va Trung
Qudc 1a Tomato brown rugose fiuit virus (TOBRFV) thudc gibng
Tobamovirus [12-22]. Salem va cs (2016) [13] la nguoi dau tién
béo cdo sur bung phat cua TOBRFV trén cay ca chua trong nha kinh
vao nam 2015 tir Jordan. Tuy nhién, su xuat hién dot ngot cua bénh
nay & cac nudc hién dang co bénh van chua dugc hiéu 1o, c6 thé
cac triéu chimg thé hién con xa la. Cdy ca chua la vat chu chinh
ctia TOBRFV vi mot s ndng dan ua thich céc gidng ca chua trong
& mién bic Palestine [20] c6 kha nang chira loai virus nay va cling
c6 thé chiing truyen qua con dudng hat giong khi trong trong nha
kinh & cac nudc Béac Au. Tuy nhién, cdc cong b6 hién tai cho thay
can bénh moi nay ¢6 kha nang 14y truyén co hoc theo nhua cdy bj
nhiém bénh thong qua nhidu con dudng nhu bam dinh vao co thé
con nguoi, qu?m 40, chau, bao bi, vat liéu van chuyén cling nhu céac
dung cu lam viéc va dung dich dinh dudng [23].

Bén canh do, 2 loai virus méi dugc phan lap tir ca chua trong &
mién bac Brazil (Solanum lycopersicum) ciing da dugc dé xuét dat tén
1a Hibiscus golden mosaic virus (HGMV) va Tomato chlorotic leaf
curl virus (ToCLCV) thudc gidng Begomovirus (ho Geminiviridae),
mot nhom tac nhan gay ra céc bénh nghiém trong trén mot sb loai cay
trdng c6 tAm quan trong vé kinh té trén toan thé gioi [24].

Tém lai, biéu hién bénh do virus rit phuc tap va kho co thé
phan biét, nhét1a ¢ giai doan 1 bénh. Viéc kiém soat sy phét tan cua
virus khong don gian, do chung c6 kha ning ton tai cao va dé dang
tao ra cac bién ching mai. Van dé nay thach thiic cac nha khoa hoc
tao ra gidng ca chua khang bénh virus, cing nhu phat trién céc ky
thuat chan doan bénh & giai doan som. Thuc té cho thdy, cong tac
kiém soat dich bénh do virus bang cac bién phap k¥ thuat truyén
théng dang gap rat nhidu kho khan, Vi thé, nhing wu viét cia
phuong phép sinh hoc phan tir hién dai mang lai da cho phép viéc
chan doan dugc chinh xac hon, & giai doan som hon, nho d6 kiém
soat dugec muc do lay lan cua bénh hai ca chua do virus gay ra.

Chan doan bénh virus trén ca chua hang phucng phap sinh
hoc phéan i

Triéu chimg bén ngoai cua bénh do virus rat kho phat hién, dac
biét la chung c6 the lay lan trong hé thong nha kinh cling nhu qua
hat cua cdy bi nhiém bénh. Chan doan sém dugc xem 12 nén tang
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co ban cho cong tac quan ly dich bénh cling nhu dua ra nhiing du
bao chinh xéc vé thiét hai do bénh gay ra. Mat khac, khi bénh virus
da xuét hién va lay lan trén ddng rudng, cac bién phap xur ly thong
thuong rat it c6 hiéu qua nén viéc kiém soat tac nhan virus luon
duoc wu tién hang dau. DA c6 nhidu phuong phap chan doan bénh
ap dung trén dbi tuong ca chua nhu str dung cdy chi thi, chi thi
mau, dya vao triéu chiing, nhung nhin chung nhiing k¥ thuét nay to
ra kém higu qua v6i tac nhan gay bénh virus. Gan day, co hai cach
tiép can pho bién dé giai bai toan chan doan bénh virus mot cach
chinh xac la phuong phap khang huyét thanh (serological method)
va phan tir (molecular method) [25].

Dua trén nguyén Iy st dung khang thé dac higu dé nhan biét
khang nguyén, mot sd ky thudt chn doan da duoc ghi nhan
nhu phuong phap mién dich lién két enzym (Enzyme-linked
immunosorbent assay - ELISA), phan tich mi&n dich hoc mé mau
(Tissue blot immunoassay - TBIA), cam bién mién dich tinh thé
thach anh (Quartz crystal microbalance immunosensor - QCM),
trong do, phuong phap ELISA to ra hi¢u qua do thao tac kha don
gian, nhanh chong, tién 1oi, ¢ thé thuong mai hoa thanh bd kit
[25]. Theo do, mot s virus gdy bénh chinh trén ca chua, nhu
PepMV, CMV, TMV, ToMV, PVY va PVMV [26-30] d& dugc phat
hién va xéac dinh trén cac mau 14, hat béng k¥ thuat ELISA (bang
1). Tuong tu, TBIA ciing st dung khang thé chdng lai virus, nho
vao mau do dd dugc danh ddu dé phat hién sy ¢ mat ciia virus.
Phuong phap TBIA ciing ¢6 cac uu diém nhanh, nhay, don gian
(khong can dich chiét cua virus) va cling c6 thé phat trién thanh bo
kit [25]. Gan day, k¥ thuat méi QCM ciing da duoc phét trién véi
muc tiéu giam bot thoi gian thao tic nham phat hién bénh virus
mot cach chinh xéc v6i do nhay rit cao. Mac dii cac phuong phap
nay rét thong dung nhung do chinh xac lai phu thudc kha I6n vao
16n yéu t6, nhu chat lugng khang thé, mau, thoi gian lay bénh va
héa chét.

Bing 1. Tém lwge thanh tyu trong chéin dodn mét sb virus gy bénh chinh
trén ca chua biing k§y thuat ELISA va LAMP.

TT  Tén virus L e 5 Ngudn
ELISA LAMP

1 PepMV + + [26]

2 CMV + + [27,31]
3 ™V + + [28,32]
4 ToMV + + [6,28]
5 PVY + + [29, 33]
6 PVMV 4 - [30]

Bén canh do, chin dodn bénh thong qua viéc phat hién vat chat
di truyén dac trung cuia virus (DNA hoac RNA) bang ky thuat sinh
hoc phén tir cling da thu dugc nhiéu két qua tich cuc trong vige
phat hién sém swr c6 mat ctia virus trén mau ca chua. Dai dién cho
nhom phuong phap chuan doan bénh virus ca chua theo huéng nay
¢ thé ké dén nhu PCR vi chi thi RFLP truyén thng, PCR 1ong
(Nested PCR), RT-PCR (Reverse-transcription PCR). Nhin chung,
cac ky thudt nay ciing gap phai mot s6 van dé nhu chi phi cao, doi
hoi trang thiét bi hién dai, trong khi sy tap nhiém c6 thé dan dén
két qua duong tinh gia [34]. Vi thé, mot trong nhig mdi quan tim
hang dau hién nay la viéc chan doan bénh hai cdy ca chua néi riéng



va cdy trong n6i chung bang cac k¥ thudt sinh hoc phan tir hién dai
voi tiéu chi chan doan nhanh, de thao tac, gia thanh thap nhung van
phai dat dd chinh xac cao.

K§ thuat dAu tién dugc dé cap la khuéch dai vong tron cudn
(Rolling circle amplification - RCA) dé nhan cac trinh ty DNA
mach vong trén nguyén ly chung la dung enzyme DNA polymerase
ctia thuc khuan thé $29 va mdi hexamer dé nhan cac phan tr DNA
mach vong thanh cac multimer mach thing, mang nhiéu doan
DNA soi don (single-strained DNA - ssDNA) ctia virus. San pham
RCA sau do dugc cit bang enzym cat gidi han thich hop trong diéu
kién khong triét dé tao thanh nhiéu phan manh chira trinh tu 1 bo
gen (monomer), 2 bo gen (dimer) va nhiéu b gen (multimer) cua
virus. Bang cach nay, RCA t6 ra uu viét hon so véi phuong phap
PCR truyén thong. Nam 2006, cac nha khoa hoc di thanh cong
trong viéc phat hién mot so virus gay bénh, trong do c6 Tomato
golden mosaic virus, Tomato yellow leaf curl virus (TYLCV) &
ndng do chi tir 1 dén 50 pg trong 50 ng mau DNA. Gan day, mot s6
nhom nghién ctru khéc cling da xay dung hoan chinh phuong phap
RCA dé xac dinh su ¢6 mat cia TYLCV [35].

Tiép theo, ky thuat RT-PCR ciing duoc sir dung nhiéu ¢ quy
mo phong thi nghiém nham tdng hop DNA trén khuon mau RNA
virus. K§ thuat RT-PCR khong chi gitip ich cho viéc chan doan
bénh virus ma san phém khuéch dai cua RT-PCR cling dugc su
dung dé giai trinh tu, tir do ¢6 thé nghién ciru sdu hon vé céc
dong virus gdy bénh. RT-PCR dugc tmg dung trong viéc phat
hién Southern tomato virus (STV), mot loai virus RNA sgi kép
(dsRNA) thudc gibng Amalgavirus (ho Amalgamaviridae) trén
cdy ca chua v6i do nhay tir 10* dén 10" ban sao cta STV trén mdi
nanogram RNA tong s6. STV duoc phét hién trong cdc md cdy ca
chua khéc nhau, ciing nhu trong v6 va phoi hat véi nong d9 virus
khong thay doi theo thoi gian trong cac mo la. K¥ thuat RT-gPCR
¢ thé duge sir dung trong céc chuong trinh vé sinh dé han ché sy
lay lan cta virus va trong nghién ctru anh hudng cua STV ¢ céc
bénh nhidm tring hdn hgp hodc cac diéu kién cing thang phi sinh
hoc [36]. Phuong phéap RT-PCR ciing to ra cuc ky hiéu qua trong
kha nang nhan dang va xéc dinh TOBRFV. Hau hét cac diém bung
phat TOBRFV tai Mexico, Hoa Ky, Pirc, Italya, Palestine, Tho Nhi
Ky va Trung Québc (duge néu ¢ phan trén) déu co thé dugc xac
dinh bang k¥ thuat RT-PCR [15-22].

Vé6i uu diém troi so voi PCR truyén thong, ky thuat tong
hop DNA vong, con goi 1a LAMP (Loop-mediated isothermal
amplification) duoc st dung rong réi trong chan doan tac nhan
gdy bénh trén cdy trong néi chung. Cho dén nay, khoang 20% tac
nhéan gdy bénh da dugc xac dinh thong qua ky thuat LAMP, trong
d6 c6 it nhat 50 loai virus thuc vat. Nguyén tac chung cia LAMP
14 st dung 4 mdi khac nhau, bao gdm FIP (Forward inner primer),
F3 (Forward outer primer), BIP (Backward inner primer) va B3
(Backward outer primer) duoc thiét ké ddc hiéu dé nhan biét 6
trinh ty riéng biét trén gen dich. Qua trinh khuéch dai gen 6 thé
dugc thye hién trong mot budc béng cach i hdn hop mau DNA,
mdi, Bst DNA polymerase & nhiét do thich hop [37]. Uu diém
ctia phuong phap nay la hiéu qua khuéch dai gen rdt cao (10°-
10" [4n) trong khi thoi gian phan tmg ngén (45-60 phut), va nhiét
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do phan tmg chi dao dong trong khoang 60-65°C. Piéu nay cho
phép k¥ thuat LAMP c6 thé dugc tién hanh ngay trong diéu kién
rudng thi nghiém vai mot sb thiét bi gia nhiét can thiét. Cho dén
nay, cac nha khoa hoc da thanh cong trong viéc xac dinh mot loat
virus gy bénh trén ca chua bang k¥ thuat LAMP va RT-LAMP
(reverse-transcription LAMP), nhu CMV, TMV [31, 32]. Gan
day, cac bénh hai Tomato back ring virus [38], Tomato chlorosis
virus [10], Tomato torrado virus [39], Southern tomato virus [40],
Chrysanthemum stem necrosis virus [41] cing nhiéu bénh virus ca
chua khac ciing da duoc phat hién bang k¥ thuat nay (bang 1). Céc
chi thi phan tir dugc sir dung dé phat hién cac tac nhan virus gy
bénh phé bién trén cy ca chua duoc tom tit ¢ bang 2.

Bang 2. Cdc doan mdi phan tir dwoe sir dung dé nhan biét cdc tac nhan giy
bénh trén ca chua.

Tén mbi Trinh ty mbi Muc tiéu Phuong php  Ngudn
TMV330F  TCAAACACARCAAGC
TMV6SR ~ AGGTCCARACCAMCCCAG
ToMVST3F  CTCCATCGCAATTTGTG ToMV, TMY, Pepper
- mild mottle virus RT-PCR 28]
ToMV6IS3R  CCCAGACATACTTTC (PMMoV)
PMMoV3543F  GGTCAGTGCCGAACAAG
PMMoV60I2R ~ CGTCTACTCTACGAGTAGC
CMVII(F)  CTACGTTTATCTTCC
CMV subgroup 11
CMVIIR)  AACCGGTGATTTACCATCGC
CMVI(F)  GCCACCAAAAATAGACCG
CMV subgroup I
CMVIR)  ATCTGCTGGCGTGGATTTCT Muliplex -
™V (F) CGATGATGATTCGGAGGC nw RT-PCR
™V R) GAGGTCCARACCAAMCCAG
ToMV (F) CATCTGTATGGGCTGAC -
oM
ToMV (R) GAGGTCCARACCAAMCCAG
F GATGATCTCTAGAATTGTTATTTGG
B3 GTTGGCAGCAGTTTICTG
w GCATGTTTGGATCTACCAGTGC GT
CTGCCCIACTATICCG sctle]gstlcmun:ms RELAMP  [41]
op TIGAAAGGTCAAGGCACTATAACA ey
GTGTTATTCATTTTTGGTATAGACC
F-loop GCCATCAATTTGCCAGTTGG
B-loop GATCCTATCTGTTTTGTGTT
CSNV-NS GAGCGACTGCGGAATACTCT Chrysanthemum
stem necrosis viris ~~ RT-PCR [43]
CSNV-N GACACACTTTAAATCTTTAACACACC  (cgy)
- TGGTGAGGACAATACCCAGTGTACA
ACAATCCTACTTTCACTC
- TCAATCAGTGCCAGGTCATCATTAA
GAACTTCGGG TGTG
one-step RT-
LoopF GTATGAGGACATTAAGCTTGTTICC  PepMV LAMP (4]
LoopB GACGGTGCAGCCATAGTTA
F3 TCAAGACGGAACTAAGAAG
B3 AACTTAACCCGTTCCAAG
ToCVF3 CTGCCTCATCTCATTTGATG
ToCVB3 GTTTCATACTGTCCGGTCT
GTTCTGTGCAAAAATTGCATCC G o
Tomato chl RELAMP, [0
I TCAACGATTTTATGTCAGTGG Ol CHOMRS RS RIPCR o
ACCTGTTGAGAAGATGGTCCTT
ToCVBIP G CAAGAATTTICGAGACA
o1
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PA TAATATTACCKGWKGVCCSC Tomsoyelovleal 0 -
- »)
PB TGGACYTTRCAWGGBCCTTCACA  curl vinis
P ATACGACATAGGAGAAACTGA
B3 ACGCTTCTGCAACATCTGAG
- GITTGGCGAGGTICCATTTICTG
TGATGAATGGGCTTATGGT 4 RT-LAMP
Potato virus Y RIPCR [46]
- TGAAACCAATCGTTGAGAATGA -
TGTGCCATGATTTGCCTAAG
Y38 ACGTCCAAAATGAGAATGCC
YiA TGGTGTTCGTGATGTGACCT
PVY IF AAATGACACAATTGATGCAGGAG
PVY IR TAAAAGTAGTACAGGAAAAGCCA _ RIPCR.
Potato virus Y 7 129]
PVY 2F ACGTCMAAAATGAGAATGCC §sCP
PVY2R CATTTGWATGTGCGCTTCC
F3_Vp3s ACCAACCCATATCCTCCC
B3 Vp3s CCTTACAGCTTCATTGGCA
fp vigs GCCTGCTCCTTTGCCACATTGAT
-'P TGITATGATGGCTTAACG oo oo RELAP 59
bp e GTGGCCCAMCTAGTGIGGAAT  meotomdovms - REL B
- TCATGCTATCCACACTGC
LoopF Vp35  CTCTAGCTCACTGCGAACTT
LoopB_Vp35  ATACCATCCACCTCATTCGC
F3-CP GAGACTCAGAGGAATGACATG
B3-CP CCTCCTTGACTTGCTTCC
I TIGGTTGCGATCAAGTCCTCC
GAGGAGGAGATCGCTGAT .
Southem fomatovis RT-LAMP [40
wpcp  GAGCCTGITAGCCGGTATGTGG o
GGTTGAACTGCTGGTAAA
Loop-CP CGCTTGACAATCTTACGCTG
LoopRCP  TGAGTGACTACGAGTTGAACTG
CPF GCCTGICTCTCTCGCAATG
CPR AAGGAG CCAAACTGAAATG
- GGITTCTGGTGCTAGG GGTGC
ACGGCAAATTTTGGGGA Tomato blackring ~ RT-LAMP 3]
- ACATATCCATGGTATAAAGGCCAA Vs RT-PCR
G-CCAA GCAAAATGCTGGTTA
B3 ACTCTGCAAATACAGTCTCC
B3 TGTATCGAGATGCTCAAGC
F3SF371 TGCAGTCCGTTGAGGAAAC
B3SFT2  CCTGTACGTCCATGATCGTC
mpsp; AGTCACGGGCCCTTACAACAGCC
> CAATACATTGGGCCACG
. CTCGAAGGTTCGCCGAAGGCGA
BIPSESM  CAATGGGGACAGCAGE
F3 SF448 GAGCCTCTGACTTACTGCC
B3SFM9  CATCCAAACATTCAGGGAGC
ppspsg  GACGGACGATCTGCACGTGGAG
TTAAGAGCTGCGGCGTA Tomato vellow leaf ~ LAMP ’
dvinus (TYLCY) PR 47
ppspss]  CAMACTCACCCCAGICGACGG MDY
ATCCAGTTCAGACGTCAAGT
F3 SF432 GCATGTTGAAATGAATCGGTG
B3SF43  CATCTGTGTAACCCTCGTG
ppspiyy ACCAATAGCCATTAGGTGTCCA
ATCCCTCAAAGCTCTATGGCAAT
ppsps  CAAATCATTARAGCGGCCATCCG
TCCACATAAAAGGAAAAGGCG
SF301 GTCTTATGAGCAACGGGATG
SF303 GAACATGACCTGATTAGTGTG
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Két luan

Hién c6 hon 136 loai virus gy bénh trén cay ca chua cling
VvGi cac triéu chung dién hinh da duoc phat hién va mo ta chi
tiét, nhung viéc nhan dang va phan biét chiing bang mat thuong
tuong ddi kho, nhét 1a & giai doan U bénh. Viéc ung dung cac
k¢ thuat sinh hoc phan tir dé chan doan bénh chinh xéc ¢ giai
doan sém két hop chon tao cac gidng khang dé quan 1y dich hai,
giam thiéu kha nang lay lan von rit manh cua virus, do vy co
tinh cap thiét ro rét.

Trong linh vire chan do4n bénh hai trén cay trong néi chung,
cdy ca chua néi riéng, cac phuong phap PCR truyén thong, RT-
PCR hién dai va LAMP da thu dugc nhiing thanh cong nhét
dinh véi tiéu chi wu tién 1a phat hién sém, chi phi thap, dé thao
tac ngoai thuc té, do chinh xac cao va khong doi hoi may moc
phurc tap.
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