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RAPID DETECTION OF THE SRI LANKAN CASSAVA MOSAIC VIRUS
CAUSING DISEASE FROM CASSAVA STEM IN THE SOUTHEAST
PROVINCES OF VIETNAM BY REAL-TIME PCR METHOD
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The Sri Lanka cassava mosaic virus is a harmful pathogen that
significantly impacts the yield and qualify of cassava. This virus is
characterized by rapid spread and currently there is no specific
treatment. In this study, cassava cuttings showing symptoms of virus
infection were collected at four locations in the Southeast provinces.
The study employed the CTAB - SDS method to extract and collect the
ssSDNA content of the Sri Lankan cassava mosaic virus. At the same
time, the Real-Time PCR method with specific primers (5F/5R) was
used to identify the expression of the protein AV1 and quickly
determine the viral load in infected samples. The results indicated that
the virus was detected after 22.6 cycles (Ct) with a viral concentration
of 4.3x10° 1U/ml. This result opens up the prospect of assessing the
risk of virus disease from early stages to minimize risks in Vietnam's
agricultural production in the future.
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Chung virus kham 14 san Sri Lanka 1a mét chung virus nguy hiém, gay
ra nhitng anh hudng nghiém trong dén nang suét va chit luong cy sén,
day 1a loai virus c6 dic diém lay lan rat nhanh va hién nay chua c6
thubc dic tri. Trong nghién ciru ndy, cac mau hom sin c6 biéu hién
triéu chirng bi nhiém virus dwoc thu thap tai 04 dia diém thudc khu vuc
cac tinh mién Pong Nam Bo. Nghién ctu di st dung phuong phap
CTAB — SDS d¢ tich chiét thu ham lugng ssSDNA cua virus. Dong thoi,
phuong phdp Real- Time PCR véi cap moi dic hiéu (5F/5R) duoc s
dung dé nhan dién sy biéu hién cua vung protein AV1 va xac dinh
nhanh tai lugng virus gy bénh trén cic mau nhiém bénh. Két qua cho
thay, virus dugc phat hién sau 22,6 chu ky (CY) vai nong do virus gay
bénh 1a 4,3 x 10° 1U/ml. Két qua nay mo ra trién vong co thé danh gia
dugc nguy co gy bénh cua virus tr nhirg giai doan sém nham giam
thiéu rui ro trong nén san xuét nong nghiép Viét Nam trong tuong lai.
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1. Gioi thigu

Sén (Manihot esculenta Crantz) 1a loai cay trong nhiét déi c6 ngudn goc tr Nam My, la cay
lwong thyc chinh & nhiéu qubc gia voi tong dién tich canh tac trén toan cau 1a 18,6 triéu ha.
Trong do, chau A va chau Phi chiém 70% tong dién tich trong san trén thé gioi [1], tai Viét Nam
san da dan chuyén dbi vai tro tir cay luong thyuc thanh cay cong nghiép, 1a nguon nguyén li€u tho
phuc vu cac nganh cong nghiép, dac biét la cong nghiép ché bién nhu: san xuét tinh bot, banh keo
va mot so ché pham sinh hoc khac, san xuét san 1a nguon thu nhap quan trong tai cac vung nong
nghiép trong sin [2]. San thuong duoc nhan glong bang phuong phap giam hom, VIeC su dung
cac doan hom nay giup duy tri cac dic tinh di truyén tét cua cay me, dam bao nang suit va chat
lwong cua vu mua sau. Tuy nhién phuong phap nay s& co6 anh huong dén chat luong cua cay
tréng, c¢6 thé mang mam bénh tich ty trong qua trinh sinh trudng va phat trién cua cay me va lay
truyén sang cay con [3]. T ndm 2017 dén nay, nganh trong sin dang phai d6i mat véi thach thirc
I6n tir sy xuat hién cua cac loai sau bénh hai, dang lo ngai nhét 1a bénh kham 14 (CMD) do Sri
Lanka cassava mosaic virus (SLCMV) giy ra [4]. SLCMV khong chi truyén bénh qua vét trung
gian 13 bo phén tring (Bemisia tabaci), ma con duoc phat tan qua cac phuong tién co hoc nhu
ghép canh va gidm canh dé nhan giong, thoi gian chu ky canh tac cling tao diéu kién thuan loi
cho su lay lan cua virus, diéu nay dan dén su tich tu trong cdy trudce khi biéu hién triéu ching
bénh ra bén ngoai. Ngoai ra mirc do biéu hién cta bénh con phu thudc vao nhiéu yeu t6 nhu:
ching virus, muc do tan cong cua virus, tudi cta cay, diéu kién moi truong. biéu dang lo ngai la
loai virus nay c6 dac diém lay nhiém nhanh trén dién rong, rat kho kiém soat va khong c6 thude
dic tri, gdy ra thach thirc 16n trong viéc phat hién va kiém soat bénh [5].

Sri Lankan cassava mosaic virus thudc chi Begomovirus, ho Geminiviridae [5]. SLCMV c¢6
vat liéu di truyén 1a 2 phan tir DNA mach don (single strand DNA-ssDNA) dang vong (DNA-A
va DNA-B) co kich thudc khoang 2,7kb. Trong d6, DNA-B ma hoa cho 2 protein BC1 va BV1
lién quan dén qua trinh van chuyén bén trong va ngoai bao va ting kha ning xam nhidém cua
virus, DNA-A ma héa cho vung protein vo AV1 ¢o6 chiic nang quan trong trong qua trinh xam
nhiém va lay truyén [6]. Ving protein nay c6 lién quan dén viéc lay truyén V|rus qua vat trung
glan gitip virus bam dinh va xdm nhap vao co thé bo phan tring, sau d6 lay truyén qua vat trung
gian. Ngoai ra, voi tinh dic hiéu va bao tdn twong ddi cao, trong cac phuong phap sinh hoc phan
tr thuong sir dung protein nay thiét ké cac doan primer muc tiéu giup tang do tin cay va chinh
xac hon phat hién virus SLCMV [7].

Nghién ctru nay da sir dung phuong phap Real-Time PCR nham xac dinh tai luong giy bénh
cia SLCMV. Real-Time PCR duogc danh gia c6 nhiéu vu diém vuot tréi v6i do nhay cao ¢ kha
nang phat hién virus SLCMV ngay tir nhiing giai doan dau nhiém bénh lugng virus co trong vat
liéu con thap. Khong chi phat hién su hién dién cta virus, phan tng Real-Time PCR con cho
phép dinh luong chinh xac tai luong virus c6 trong mau dwa trén sy khuéch dai cua ving gene
muc tiéu tai mdi chu ky (chu ky ngudng Ct) [8]. Két qua phan ting véi chu ky Ct cang thap duoc
biéu thi ndng d¢ virus cang cao va ngugc lai Ct cang cao dugc danh gia nong do virus cang thap
[9] Viéc x4c dinh nhanh va chinh x4c tai lwong virus SLCMV gitp kiém soat duoc mam bénh
ngay tir nhitng giai doan som giam thiéu rii ro trong san xuat nong nghiép, mé ra nhiéu trién
vong tich cuc cho nén nong nghiép Viét Nam, gop phan bao vé san xuat nong nghiép, nang cao
hiéu qua san xuit va nang cao gia trj nong san [10].

2. Phwong phap nghién ciru
2.1. Nguyén li¢u

Mau hom sén dugc thu nhan tai ruong san & Binh Chanh (BC), Hoc Mén (HM), Cu Chi (CC)
(Thanh phé H6 Chi Minh) va Tan Chau, tinh Tay Ninh (TN). Mau hom san nhidm bénh sau khi
chon loc dugc thu nhan 16p vo bén ngoai, sau d6 xir Iy bang nito 1ong va duogc bao quan ¢ nhiét
d6 -20°C dén khi duoc str dung.
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2.2. Phwong phdp tich chiét DNA

Mau vo hom san véi khdi lugng 2 g duoc nghién min va tron déu véi 1200uL buffer CTAB
[Tris — HCI 100 mM, ph 8,0, EDTA 20 mM pH 8, NaCl 1,4M, PVP 1% (w/v), CTAB 2% (W/V)]
va 60uL SDS, u ¢ 65 °C trong 30 — 60 phut. Dich hdn hop dugc ly tim & 13000 vong/phut trong
15 phat va thu dich noi véi mot thé tich twong wng (1:1) phenol - chloroform - isoamyl alcohol
(25:24:1) dugc bd sung va tron déu. Dich ndi dugc thu nhan phia trén va tron déu voi isopropanol
ty 1¢ 1:1 va ly tam 13000 vong/phut trong 15 phiit. Phan tua dwoc giit va rira lai bang dung dich
ethanol 70%. San pham DNA sau khi taa dugc hoa tan va trit trong dém TE 1X (Tris — HCI
10mM pH 8, EDTA 1mM, pH 8) & -20 °C cho dén khi st dung [9].

2.3. Phwong phdp PCR va gidi trinh tw gen mang chsng virus SLCMV

Phén tmg PCR dugc thyuc hién trén tong thé tich 25uL, bao gdm: 1uL DNA mau, 1uL cip moi
duoc trinh bay trong Bang 1, 12,5 pL Master Mix 2X (Meridian Bioscience — Bioline), 0,5 puL
Rnase, 0,5 pL dANTP, 4,5 pL nudc cit vo trung. Chu ky phan tng dugc thuc hién nhu sau: 95°C
trong 5 phut, 30 chu ky (95 °C 30 giay, 55 °C 30 giay, 72 °C 30 giay), 72 °C trong 5 phut [10].
San phdm PCR duoc dién di trén gel agarose 0,8% (w/v) trong dém Tris — acetate — EDTA
(TAE) 1X [11]. San pham PCR dugc b sung GelRed Loading Buffer with TriColor 6X va dién
di & 100 V trong 30 phiit, quan sat két qua dudi anh sang UV,

Bang 1. Cdc trinh ty primer ddc hiéu dwoc dung trong phdn itng PCR va Real-Time PCR
Tén trinh tu Trinh ty (3’>5°) Nhiét d9 batcap  Kich thwéc du kién
mtCOI — 4F ACG CCAGGT CTGAGGCTGTA
mtCOI - 4R GTT CAA CAG GCC GTG GGA CA

AV1-5F TGGTCAGTATGCGAGCAAGG

AV1-5R GAGGCATGAGTACACGCCAT

(Nguon: Cdc trinh tw moi sie dung dugc thiét ké boi nhém tac gia bang Primer3plus ) tinh déc hiéu cia
moi dwoc xac nhan bang Primer-BLAST

55°C 200bp

2.4. Xdc dinh nhanh tdi lwgng gdy bénh ciia virus SLCMV bang phwong phdp Real-Time PCR

Phan tmg Real-time PCR nham phat hién nhanh SLCMV dya trén hdn hop chat phat huynh
quang SYBR Green Lo ROX gPCR Master Mix (2X) K0221 Bioline, mau dbi chimg 4m 1a miu
hom khéng c6 biéu hién bénh, d6i chirg duong 1a mau sin mang bénh di duoc gidi trinh tu bang
phuong phap Sanger va so sanh do twong dong véi cac ching da dugc phan lap trén co so dit liéu
cua cong cu BLAST tur National Center for Biotechnology Information (NCBI 1a 100%
(accession number LC312131.1). Phan ung nay duoc thuc hién trong thé tich 25 pL hdn hopao
g6m 2 uL DNA mau; 1 pL cip mdi (2 pM mdi mdi); 12,5 pL Master Mix (2X); 9,5 pL nude cat
v trung. Diéu kién phan tmg: 95°C trong 5 phut, tiép theo 1a 40 chu ky 95°C 30 gidy, 55°C 30
gidy, doc tin hiéu huynh quang & 60°C [7] Phan tng Real-time PCR dugc xuét két qua thd va
phan tich chat lugng ciing nhu hi¢u chuan dir liéu bang phin mém QuantStudio 3/5 Real-Time
PCR Software (QuantStudio 3/5 Real-Time PCR Software | Thermo Fisher Scientific - VN). Tu
két qua nhan duoc tién hanh xay dung dudng chuin ndng do véi phuong trinh dudng thing Ct =
a log;o(ndng do) + b (Hinh 4). Tir d6 thay vao cong thirc (1) xac dinh duoc ndng d6 giy bénh cia
SLCMV 6 cac dia chi thu nhan mau (Bang 2).

Néng dé (IU/mL) = w 1)

Trong do:

- Nong d6 (UI/mL): ndng d6 DNA virus giy bénh trong 1 mL mau

- KQ: két qua xuat ra tir may

- Vpna: thé tich DNA thu dugc sau tach chiét uL)

V miw: thé tich mau str dung cho tach chiét (uL).
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3. Két qua va ban luin
3.1.Két qud tach chiét DNA tir mdu hom sén

Két qua tach chiét DNA duoc kiém tra bang phuong phap dién di trén gel agarose 0,8%. Dua
trén hinh dién di, két qua cho thay tach chiét dugc DNA tong s6 cua 9 mau, cac giéng DNA c6
bang vach sang va rd rang. Tuy nhién, DNA con chira nhidu RNA va c¢6 dau hiéu bi dat gy
(Hinh 1). Bén canh d6, ham luong DNA duoc xac dinh bang may Nanorop one (Thermo
scientific) véi bude song A = 260 nm cho thdy ndng d6 DNA dao dong khoang 600 — 800 ng/pL.

Hinh 1. Két qua dién di kiém tra san pham DNA tong s6 tie mau hom sdn
Trong dé: M: thang DNA 1kb; 1-3: Binh Chanh (1: BCI, 2: BC2, 3: BC3),
4-5: Hoc Mén (4: HM1, 5: HM?2); 6-8: Cu Chi (6: CC1, 7: CC2, 8: CC3), 9 Tay Ninh

3.2. Két qud phdn @#ng PCR nhdn di¢n s cé mat ciia SLCMV trén mdu hom sin

Kiém tra két qua san phim PCR trén gel agarose 0,8% cho thay, 2 c@p primer mtCOI /4F4R
va AV1/5F5R déu khuéch dai dugc DNA muc tiéu voi hau het tat ca cac mau dung véi kich
thude du kién 1a 200bp, diéu nay chimg minh rang trong mau cé chira ssDNA cua virus. Tuy
nhién, cdp primer AV1/5F5R c¢6 bands vach dién di sang va rd hon. Do do6, cdp primer
AV1/5F5R duogc lya chon sir dung trong phan tmg Real-Time PCR (Hinh 2).

Hinh 2. Phdn itng PCR nhdn dién virus SLCMV trén mau hom sdn
Trong d6: (4): Két qua khuéch dai DNA muc tiéu véi cap moi mtCOI/4F4R;
(B): Két qua khuéch dai DNA muc tiéu véi cap moi AVI1/SF5R
M: thang DNA 100bp; 1-3: Binh Chéanh (1: BCI, 2: BC2, 3: BC3), 4-5: Héc Mén (4: HM1, 5: HM2);
6-8: Cii Chi (6: CCI, 7: CC2, 8: CC3), 9: Tdy Ninh, (+): Péi chirng dwong, (-): Péi chitng dm

3.3. Gidi trinh tw xdc dinh nguén géc ciia SLCMV

Pé xé4c dinh tinh dic hiéu cua céac cap moi, san phrflm PCR dugc lam sach va giai trinh ty. Két
quéa so sanh bang phan mém BLAST truc tuyén trén co so dit liéu NCBI cho thay san pham
khuéch dai c6 do twong dong 100% véi trinh ty ving gene AV1 ciia SLCMV (Genbank
LC312131.1). Cay phat sinh loai dugc xay dung tir cac trinh ty muc ti€u so sanh véi cac ching
SLCMV d3 duoc cong bd gy bénh kham trén sin, két qua cho thiy cac chung SLCMV & Viét
Nam c6 quan h¢ di truyén gan giii voi nhau va co quan hé voi chuing SLCMV KC424480 co
ngudn gbc tir An Do (Hinh 3). Su phén hoa di truyén giita cac chung SLCMV tir cac khu vuc dia
1y khac nhau cho thiy su tién héa va lan truyén phuc tap cia virus nay.
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_ Hinh 3. Cdy phat sinh lodi cua virus SLCMV vdi cac loai cd lién quan da dwoc cong b6 dwoc phan tich
bang phuong phap Maximun Likelihood voi gia tri bootstrap 1000 lan. Gia tri tgi cdc not la gia tri % bootstrap

3.4. Két qud Real-time PCR xdc dinh nhanh tdi lwgng gdy bénh ciia virus SLCMV

Nghién ctru ap dung thuc hién k§ thuat Real-Time PCR nhs?}m xac dinh nhanh tai lugng gay
bénh cua virus SLCMV trén cac mau hom san. Ket qua cho thay, phuong phap Real-Time PCR
phat hién cac mau 14 san dugc thu nhan tai cac dia chi déu duong tinh véi virus SLCMV (Hinh 5).

Pwing chuén n("‘mg a6 virus SLCMYV cé trong cic mAu la siin
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Hinh 5. Phuwong phdp Real-Time PCR xdc dinh nhanh tai luong gdy bénh cua SLCMV
Trong do: (4) Két qua phat hién SLCMV trén méu la thu nhén tqi Binh Chanh; (B) Két qua phat hién
SLCMV tréy mau la thu nhan tai Hoc Mo”Nn; (C) Két qua phat hien SLCMV trén mau la thu nhan tai Cu
Chi, (D) Két qua phat hién SLCMV trén mau la thu nhdn tai Tdy Ninh

Két qua tai Bang 2 cho thay, xac dinh duoc tai lugng virus gay bénh & tat ca 9 mau hom san,
tai lwong virus gay bénh cao nhat va thip nhat lan luot ¢ vi tri HM1 v6i ngudng gid tri Ct 1a 23,4,
tai luong virus xac dinh 1a 4,3 x 10° TU/ml va CC1 ¢6 gia tri Ct 1a 25,2 va tai lugng virus 1a 4,2 x
10%. Tuy nhién, so véi mau dbi chimg duong thi khong c6 miu nio vuot ngudng gy bénh, cho
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thiy trong hom sin mang tai lugng virus gay bénh thap Bén canh d6, két qua kiém tra kha nang
nhan dién SLCMV trén mau hom sin tir nhitng mau PCR tir phan ng déu cho biéu hién xuat
hién bang vach pht hop véi san pham ddi chimg dwong & d6 dai 200 bp (Hinh 6).

Bang 2. Né‘ngvdé gdy bénh cua virus kham (SLCMV) trén giong sdn

tqi cac dia diém thu nhdn mau thong qua gia tri chu ky nguong (Ct)

K¥ hiu Bioline SYBR Green M virot MAiu ddi chirng
s x W Nong dj virus . Ct Nong do
Vi tri thu mau mau phan x S A nguwong x -
: tich Ct mdu gady bénh dbi chirn mau virus
(1U/ml) g (1U/ml)
BC1 22,8 3,5 % 10° Khong
Binh Chanh (BC) BC2 24,0 1,3x10° Khéng
BC3 23,4 2,1x 10° Khong
R HM1 22,6 43x10° Khong
Hoc Mon (HM) HM2 24,9 5.2 % 102 Khong 18511 1,67x10°
CC1 25,2 4,2x 10° Khong
Cu Chi (CC) cc2 23,4 2,1x 10° Khong
CC3 23,2 2,7% 10° Khong
Tay Ninh (TN) TN 25,0 5,3x 10° Khong

Hinh 6. Két qua dién di kiém tra kha ning nhdn dién SLCMV trén mdu hom san bang kyj thudt
Real-Time PCR
M: thang DNA 100bp; 1-3: Binh Chanh (1: BC1, 2: BC2, 3:BC3), 4-5: Hoc Moén (4: HM1, 5: HM2); 6-8:
Cu Chi (6: CC1, 7: CC2, 8:CC3), 9: Tay Ninh.

4. Két luan

Nghién ciru di st dung k¥ thuat Real-Time PCR v&i cap primer ddc hiéu AV1/5F5R dé xac
dinh nhanh dugc tai lugng gy bénh cuia SLCMV trén méau hom sin. Két qua cho thay, k¥ thuat
Real-Time PCR cho két qua nhanh chong va c¢6 thé dinh luong tai lwong cia virus gdy bénh ngay
trong phan (mg. Bén canh do, cac ky thuat nay co thé dugc tng dung vao viéc chan doan som
mam bénh dé dé dang kiém soat SLCMYV trong giai doan s6m, c6 tiém ning giam thiéu rii ro cho
nén ndng nghiép ciing nhu cdy trong bi anh huong do virus nay giy ra [11].

Loicam on

Nhom nghién ctru xin chén thanh cam on khoa Sinh hoc va Méi truong, Truong Pai hoc Cong
Thwong TP. H6 Chi Minh di hd tro hoan thanh dé tai nghién ctu ndy. Nghién ciru dugc thyc
hién v&i sy hd tro cua dé tai nghién ctru khoa hoc danh cho giang vién cép truong nam hoc 2023
— 2024 theo Quyét dinh s6 3999/QD-DCT ngay 29/12/2023.
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