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PHAT TRIEN QUY TRINH MULTIPLEX RT-PCR
PHAT HIEN Cymbidium Mosaic virus (CymMV) VA
Odontoglossum Ringspot virus (ORS)
GAY BENH TREN HOA LAN
Pham Ptic Toan!, Nguyén Khanh Ngoc Ha!, Bui Cach Tuyén? "

TOM TAT

Virus gay hai trén hoa lan 1a mot trong nhitng yéu t6 chinh dan dén thiét hai kinh té cho nguoi
trong lan. Viéc phat trién mot quy trinh dé phat hién som cac virus gy hai 1a can thiét dé dua ra
dinh huong xir Iy ngin ngtra sy lay lan. Muc dich ctia nghién ctru nay la phat trién quy trinh
multiplex RT-PCR d@é phat hién nhanh déng thoi 2 virus CymMYV va ORSV gay hai trén cay hoa
lan. Két qua t6i uu hoa quy trinh multiplex RT-PCR cho thdy, voi 30 chu ky 1ap lai va nhiet do bat
cap 7m cta primer 1a 63°C 1a diéu kién toi vu nhat, cho cac san phdm PCR c6 chat luong tot nhat.
Két qua st dung quy trinh multiplex RT-PCR trén 30 mau lan da phat hién 20 mau nhiém
CymMYV, 4 mau nhiém ORSYV, trong d6 c6 4 mau nhiém dong thoi CymMVva ORSV. Két qua
phat hién virus tir quy trinh multiplex RT-PCR twong déng va hoan toan trung khop voi két qua
phat hién virus tir quy trinh simplex RT-PCR. Quy trinh multiplex RT-PCR ¢¢ thé duoc sit dung dé
phat hién dong thoi 2 loai virus gy hai trén cay hoa lan, gitip giam thoi gian va chi phi phan tich.

T khéa: Duong tinh, Hoa lan, primer dic hiéu, nhiém virus, virus CymMYV.

1. DAT VAN BE

Nganh tréong hoa lan thuwong mai dang cat
canh ciing nhu tréong chau c6 loi tite cao. Tuy vay,
virus lay nhiém trén cay lan lam gidm stc song, vé
dep ctia 14 va hoa dan dén thiét hai kinh t€ nghiém
trong cho nguoi trong & cac nudc trong lan noi
chung va Viéet Nam noi riéng. Trong @o,
Cymbidium mosaic virus (CymMYV; genus
Potexvirus), Odontoglossum ringspot  virus
(ORSV; genus Tobamovirus) 1a 2 loai virus gay hai
phd bién trén hau hét cac loai hoa lan [1]. CymMV
gay ra cac trieu chirng mau vang mat diép luc hoac
cac vét dom loét trén 14 va hoa lan, hoa nhiém
bénh bi bién dang va mau khong dep. ORSV gay
ra cac trieu ching soc hodc kham soc, 16m dom
hodc dom tron trén 14, trén cay bi nhiém bénh lam
cho hoa bi ddm mat mau va mau khong dong nhat
[2]. Cay lan bi nhiém dong thoi ca 2 loai virus
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thuong c6 triéu chimg nang, khong thé phan biét
cac triéu ching riéng biét cho tung loai virus. Tuy
nhién, co truong hop cay bi nhiém virus nhung doi
khi khong 6 triéu ching va khong thé phan biét
duoc voi nhiing cay lan khée manh, vi virus maoi
xam nhiém chua gay hai nghiém trong [3]. Do do,
muc tiéu cta nghién ctu nay la phat trién quy
trinh multiplex RT-PCR c¢¢ thé phat hién dong thoi
cung luac 2 virus CymMVva ORSV gay hai trén lan,
ttr d6 gop phan phat hién som su xam nhiém cta
virus dé co6 cac giai phap tmg pho hiéu qua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Téng s6 30 mau lan co trieu chimg nghi ngo
nhiém bénh virus nhu dom 14, soc 1a da duoc phat
hién bang ky thuat simplex RT-PCR boi nghién
citu ctia Pham Puc Toan va cs (2022) [4] duoc
trinh bay & bang 1. Cac mau duong tinh véi
CymMYV, ORSV duoc chon dé thuc hién xay dung
va danh gia muc tin cay ctia quy trinh multiplex
RT-PCR phuc vu cho cong tac phat hién dong thoi
CymMVva ORSV.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024



KHOA HOC CONG NGHE

Bang 1. Danh sach mau lan duoc st dung trong n

ghién ctru

Két qua phat hién virus bang

Sri;;r Ma s6 mau Tén mau Teén tiéng Viét simplex RT-PCR [4]
CymMV ORSV

1 666 Cattleya sp. Cat lan + +
2 1000 Dendrobium sp. Dang lan + -
3 153 Dendrobium sp. Dang lan + +
4 026 Coelogyne rochussenii Thanh dam Indo + -
5 2199 Khong tén +

6 1247 Cymbidium sp. Lan kiém + -
7 0012/22 Epidendrum sp. Lan Epi + -
8 1966 Cymbidium sp. Lan kiém + +
9 505 Cymbidium dayanum Kiém Xich ngoc + +
10 188 Bulbophyllum sp. Lan Long - -
11 D446 Dendrobium sp. Dang lan + -
12 0028/22 Dendrobium milixae Dang lan - -
13 1327 Ascocentrum miniatum Héa hoang + -
14 663 D e”gf Zﬁ ’C‘L”:, :gztsym”m Gia hac Phap + i
o | s | Db | oo ||
16 1887 Dendrobium hancockii Truc lan - -
17 2046 Oncidium sp. Vi ni vang - -
18 1298 Bulbophylum sp. Lan Long - -
19 1001 Cattleya sp. Cat lan + -
20 362 Coelogyne brachyptera Thanh dam - -
21 252 Oncidium sp. Vi ni vang + -
22 277 Coelogyne fimbriata Thanh dam + -
23 2141 Coelogyne sp. Thanh dam - -
24 192 Zygopetalum sp. Vi nit tim + -
25 1208 Grammatophyllum sp. Vi nit Hoang hau - -
26 1139 f;’;fgzabzz Pang lan Tuyét mai - :
27 1557 Rhynchostylis gigantea Lan Ngoc diém + -
28 1380 Vandopsis sp. Lan Vanda + -
29 1411 Dendrobium sp. Dang lan + -
30 132 Aerides odorata Qué lan huong - -

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2024

25




KHOA HOC CONG NGHE

2.2. Phuong phap nghién cttu

RNA ctia virus gay hai cay hoa lan duoc li trich
bang bo kit RNA (Qiagen, Ditc) va cDNA duoc
téng hop bang bo kit Thermo Scientific RevertAid
First Strand cDNA Synthesis. St dung cdp primer
18s115-F: GCGCGAAACAAGCTTC TTATC va
18s115-R: GTAGACATCTGTGACGC GA dé kiém
tra su hién dién ctia cDNA véi kich thuéc doan
khuéch dai 1a 115 bp. Cap primer dic hiéu CY348-
F, CY348R duoc st dung dé nhan dién virus
CymM7Vvéi kich thuoc doan khuéch dai 1a 348 bp
va cap primer OR275F, OR275-R voi doan khuéch
dai 1a 275 bp dé phat hien ORSV [5]. Phan tng
multiplex RT-PCR véi tong thé tich 1a 12,5 pl gom:
1X MasterMix, 0,2 mM moi primer, 1 ul cDNA va
nudc khit ion. T6i wu hoa chu trinh nhiét phan ting
multiplex RT-PCR duoc thuc hién nhu sau: Bién
tinh & 95°C trong 5 phut; tiép theo 1a s6 chu ky
duoc thue hién & cac muc 25, 30, 35 chu ky lap lai
ctia bién tinh & 95°C trong 30 giay, nhiét do bat cap
(Tm) duoc thuc hién ¢ 50 - 65°C voi moi budc nhay

la 1°C trong 30 gidy, giai doan kéo dai & 75°C trong
30 gidy; tiép theo la giai doan sau kéo dai & 75°C
trong 10 phut va cudi cung mau duoc gitt & nhiét
do 4°C. San phdm PCR duoc dién di trén gel
agarose 1,5% trong dung dich dém TBE 0,5X, dién
di trong 30 phut va doc két qua trén may doc co
den UV.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Téng hop cDNA va danh gi4 su dac hiéu
clia cac cip primer trong phan tmg multiplex RT-
PCR

Dua trén thong tin tir két qua cac mau lan da
duogc xac dinh nhiém virus [4], v6i cac mau nhiém
CymMYV, ORSV duoc lua chon lam vat lieu dé
danh gia quy trinh multiplex RT-PCR phat hién
déng thoi 2 virus nay. RNA virus tir cic mau hoa
lan sau khi li trich duoc thuc hién phan tmg tong
hop ¢cDNA. Két qua cho thay, cDNA duoc tong
hop tot, tat cad cac mau déu cho cac doan khuéch
dai sang ro trén gel agarose (Hinh 1).

M 123 4567389 10 11121314 151617181920 2122 23242526 272829 30

== 115bp

“ N B N N N N N

Hinh 1. Két qua dién di san phdm cDNA-PCR. M: Ladder 100 bp; 1 - 30: tuong tmg 30 mau theo s6 thir tu
mau & bang 1, san phdm cDNA-PCR duoc dién di trén gel 1,5%, trong dung dich TAE 0,5X, 30 phut &
hiéu dién thé 100 V

Cap primer CY346-F, CY346-R dung trong
phat hién CymM7Vva cap primer OR257-F, OR257-
R phat hien ORSV duoc kiém tra cac dac diém co

ban vé kha nang dung chung, muic do dac hiéu va
cac thong so khac bang phan mém Bioedit.

Bang 2. Dic diém co ban cla cac cip primer diung trong phan tmg multiplex RT-PCR

Primer Trinhty5 -3 S6 Nucleotide | % GC Tm Virus
CY346-F GCAGATCTTCGTGGCCAACGTCA 23 56%
69°C | CymMV
CY346-R AGAGCATAGAGAGTGTTGGTGGAG 24 50%
OR257-F GCTTGGGCTGACCCCAATTCACT 23 56%
68°C ORSV
OR257-R GGATTCTGCGGATTTTCTACCTCG 24 50%
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Tt két qua phan tich cho thay, cac thong so da dap
tmg dt cac yéu cau ctia mot cip primer hoat dong
hiéu qua trong phan tng multiplex RT-PCR, véi
nhiét do bat cap cta 2 cdp primer khong khac biét
nhau nhiéu, chi 1°C (Bang 2); so6 nucleotide cta
primer t0i wu trong phan tmg multiplex RT-PCR
khoang 10 - 25 (CY346 (R/F), OR275 (R/F) cé
trinh tu primer 23 - 24 nucleotide) va %GC moi
primer & 20 - 80% (CY346 (R/F), OR275 (R/F) c6
%GC tir 50 - 56%). Céac cap primer mot 1an nira duoc

kiém tra muc do dic hiéu biang cong cu BLAST
cua Trung tam Thong tin Cong nghé sinh hoc
Quoc gia Hoa Ky (National Center for
Biotechnology Information - NCBI) [6]. Chuong
trinh nay do tim trén co s& dit liéu ctia cac Ngan
hang gen dé tim ra tat ca cac ving trinh tu c6 trinh tw
twong dong véi kich thudc doan khuéch dai boi cac
cap primer nay. Két qua BLAST, tham chi€u & 3
trinh t c6 do bao pht cao nhat cho thay, cac cap
primer c6 do dac hiéu va bao phii cao 100% (Bang 3).

Bang 3. Két qua phan tich BLAST cia 2 cip primer CY346 (R/F) va OR257 (R/F) dung dé phat hién
CymMVva ORSVtrén ngan hang dit lieu NCBI

. s Tilée bao . x N
Primer | Tén trinh tu phit (%) Virus Mau phéan lap
Cvmbidium mosaic virus Cymbidium mosaic virus isolate
MNO057672.1 100 Y o Phal-GP coat protein gene,
(Strain Singapore)
complete cds
CY348 Cymbidium mosaic virus Cymbidium mosaic virus isolate
(F/R MK816927.1 100 (Strain Singapore) Malaysia, complete genome
Cvmbidium mosaic virus Cymbidium mosaic virus isolate
MG821322.1 100 J (strain Singapore) CymMV: CP: Phalaenopsis coat
&ap protein (CP) gene, complete cds
) Odontoglossum ringspot virus
MNO057680.1 100 Odolntogl.ossum 1ingspol Isolate Reichb-GG coat protein
virus (isolate Japan)
gene, complete cds
OR257 Odontoglossum ringspot Odontoglossum ringspot virus
MNO057679.1 100 . 'g A 1solate Phal-GP coat protein gene,
(F/R) virus (isolate Korean Cy)
complete cds
) Odontoglossum ringspot virus
MNO027919.1 100 Vgiznézf;;;sgf; r;”‘ii‘ioll; Isolate Sikkim clone 3 coat protein
8ap (CP) mRNA, complete cds

Két qua BLAST phan tich cac cap primer
CY348 (F/R), OR257 (F/R) tit ngan hang di liéu
NCBI cho thay, cac cap primer nay hoan toan dac
hiéu va phu hop dung cho phan (ng multiplex RT-
PCR trong viéc phat hién cung luic CymMV va
ORSV gay hai trén cay hoa lan.

3.2. Khao sat lua chon mitc nhiét 36 7m t6i wu

Mau bénh vdi két qua duong tinh CymMVva
ORSV da thyc hién tir quy trinh simplex RT-PCR

[4] duoc dung lam vat lieu dé toi wu nhiet do bat
cap cua primer trong quy trinh multiplex RT-PCR.
Vi vay, dé xay dung mot quy trinh multiplex RT-
PCR phat hién dong thoi cung luc 2 virus tin cay
hiéu qua thi can phai tién hanh khao sat kha nang
khuéch dai cta cac cap primer & cac muc nhiét do
bat cap (7m) khac nhau voi cac muc nhiét do 7m
dao dong tir 60 - 65°C duoc khao sat trén cung 1
mau bénh duong tinh véi CymMVva ORSV (Hinh
2). Két qua nay phu hop v6i nghién cttu cta Ali va
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cs (2014) [3], theo do6 nhiét do bat cap (7m) cua
cac primer la khong hoan toan giong nhau, do vay
dé phan tmg PCR dat hiéu qua va tin cay thi can

thiét phai téi vu lua chon nhiét do bat cap 7m
thich hop.

275 bp

Hinh 2. San phdm RT-PCR véi 6 mttc nhiét d6 bat ciip (7m) cia primer. a) Két qua khuéch dai véi cap
primer CY348 (R/F) phat hién CymMVvéi kich thuéc 348 bp va cap primer 185115 (R/F) kich thuéc
khuéch dai 115 bp ding d€ kiém tra cDNA - internal control; b) Két qua khuéch dai véi cip primer
OR257 (R/F) phat hien ORSV cé kich thudc khuéch dai 275 bp; miu sé 1 - 6: san phdm PCR 14n luot ctia
6 muc nhiét do 7im tir 60 - 65°C, san phdm PCR duoc dién di trén gel 1,5%, trong dung dich TBE 0,5X, 30
phut & hiéu dién thé 100 V

Vi két qua dién di san phdm PCR tir cac muc
nhiét d0 7m c6 thé nhan thay, ¢ cac muc nhiét do
bat cdp khac nhau ctia cac cap primer dic hiéu cho
két qua san pham doan khuéch dai c6 do sang ro
khac nhau (Hinh 2a). Trong d6, cap primer CY348
(R/F) cho két qua doan khuéch dai duong tinh voi
virus CymMYV & tat ca cac muc nhiét do tir 60 -
65°C, con cap primer OR275 (R/F) cho két qua

300bp

doan khuéch dai duwong tinh ¢ 4 muc nhiét do co
band ro, trong do6 ro dep nhat & 63°C (Hinh 2b). Tt
két qua dat duoc, chon muitc nhiét do 63°C la nhiét
do bat cap (7m) t6i vu dung trong phan Ung
multiplex RT-PCR dé phat hién virus CymMYV va
ORSV gay hai trén cay hoa lan.

3.3. Khao sat s6 chu ky t3i uu trong phan tmg
PCR phat hién CymMVva ORSV

Hinh 3. Két qua dién di san phdm PCR ctia 4 mc chu ky lip lai. M: Ladder 100 bp Bioline; a) PCR véi
ciap primer CY348 (R/F); b) PCR véi cap primer OR257 (R/F); 1: 25 chu ky; 2: 30 chu ky; 3: 35 chu ky; 4:
40 chu ky, duoc dién di trén gel 1,5%, trong dung dich TBE 0,5X, 30 phat & hiéu dién thé 100 V

Két qua dién di cho thdy, ca 2 cap primer
CY348 (R/F) va OR275 (R/F) déu cho két qua tot,
doan khuéch dai r6 sang nhat & 30 chu ky khuéch
dai (Hinh 3). Do d6, két qua khao sat t6i wu lua
chon s6 chu ky cho phan tmg PCR 1a 30 chu ky.

Quy trinh multiplex RT-PCR duoc hoan thién dé
phat hién dong thoi 2 virus CymMVva ORSVtrong
cung mot phan tmg PCR nhu sau: Bién tinh ¢ 95°C
trong 5 phut; ti€p theo 1a 30 chu ky lap lai ctia bién
tinh & 95°C trong 30 gidy, nhiét do bat cap 63°C trong
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thoi gian 30 giay, giai doan kéo dai & 75°C trong 30
giay; ti€p theo 1a giai doan sau kéo dai & 75°C trong
10 phut va cudi cung mau duoc luu gitt & nhiet do
4°C.

3.4. Ap dung quy trinh multiplex RT-PCR @&
kiém tra cAc mAu lan va danh gi4a kha nang tin cay
cta quy trinh

Str dung quy trinh multiplex RT-PCR da duoc
hoan thién, tién hanh kiém tra dong thoi ORSVva
CymM7Vtrén 30 mau 14 lan da duoc phat hién virus

MEetT 23456738

Miu (+)(112345 678910

M E 112 B 151617 18 192

(+) () 11 121314151617 1819 20

bang phuong phap simplex RT-PCR [4]. Mau duoc
thuc hién phan tng multiplex RT-PCR véi cung luc
3 cap primer gom: 18s115 (R/F) nhan dang cDNA
ctia mau (doi ching noi - internal control), CY348
(R/F) nhan dang CymM7Vva OR257 (R/F) dé phat
hien ORSYV, két qua san pham PCR duogc doc bang
phuong phap dién di trén agarose 1,5%. Két qua
dién di doan khuéch dai tir phan tmg multiplex RT-
PCR phat hien dong thoi CymMV va ORSV duoc
thé hién & hinh 4.

MG G223 4000282030

(+) () 2122 23 24 25 26 27 28 29 30

CymMV + - + 4+ +++ ++4+ 4+ - T e -+ + -+ -+ 44+
ORSV  + -+ -+ - - - - ++ - T
185115 + = ook op o fofog o R S L S I d o= g o o e e o e s K

Hinh 4. Két qua dién di sin phdm mutiplex RT-PCR. M: Ladder 100 bp Bioline; (+): déi chitng duong; (-):
d6i chimg 4m; 1 - 30: 30 miu lan theo s6 thit ty miu (Bang 1). San phdm PCR duoc dién di trén gel
agarose 1,5%, trong dung dich TBE 0,5X, 30 phdit & hiéu dién thé 100 V

Bang 4. Két qua phat hién virus trén 30 mau lan bang multiplex RT-PCR va so sanh véi két qua phat hién

virus tit simplex RT-PCR
) Két qua phat hién virus bang Két qua phat hién virus bang
SOTT | i 66 mau simplex RT-PCR [4] multiplex RT-PCR (Hinh 4)
A CymMV ORSV CymMV ORSV
1 666 + + + +
2 1000 + - + -
3 153 + + + +
4 026 + - + -
5 2199 + - + -
6 1247 + - + -
7 0012/22 + - + -
8 1966 + + + +
9 505 + + + +
10 188 - - - -
11 D446 + - + -
12 0028/22 - - - -
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13 1327 + + -
14 663 + + -
15 1018 - - -
16 1887 - - -
17 2046 - - -
18 1298 - - -
19 1001 + + -
20 362 - - -
21 252 + + -
22 277 + + -
23 2141 - - -
24 192 + + -
25 1208 - - -
26 1139 + + -
27 1557 + + -
28 1380 + + -
29 1411 + + -
30 132 - - -

Ghi chi: (+): Duong tinh; (-): Am tinh

Két qua nghién cttu cho thay, co tong s6 20
mau nhiém CymMVva 4 mau nhiém ORSV trong
téng s6 30 mau duoc phan tich bing quy trinh
multiplex RT-PCR. Trong d6, c6 4 mau nhiém
déng thoi ca 2 doi tuong virus CymMVva ORSV1a
cac mau so 1, s6 3, so 8, s6 9 (Hinh 4). Khi doi
chi€éu v6i két qua phan tich virus tir quy trinh
simplex RT-PCR [4] thi két qua phat hién tir quy
trinh multiplex RT-PCR c6 két qua teong tu, hoan
toan trung khop vé két qua mau duwong tinh. Theo
do, két qua simplex RT-PCR duoc bao cao téng so
30 mau co6 su hién dién cta CymMV 1a 20/30
(chiém 66,7%), trong d6 giong Dendrobium la
giong nhiém CymMYV nhiéu nhat, ORSV 1a 4/30
(chiém 13,3%). Ty lé nhiém CymMVtrén cac mau
kha cao trén téng s6 mau thu duoc. Két qua
nghién cttu nay da khang dinh va ching minh viéc
phat trién quy trinh multiplex RT-PCR thanh cong
trong phat hién dong thoi virus CymMVva ORSV
gay hai trén cay hoa lan. Multiplex RT-PCR gitp
kha nang phat hién dong thoi cung lac 2 hoic

30

nhiéu virus lay nhiém trén cay hoa lan voi cac mirc
do triéu chirng gay hai nang, ro6 rang hoic méi lay
nhiém chua biéu hién triéu ching [3, 5, 7], doi khi
két qua khuéch dai doan band hoi m¢ c6 thé 1a do
ham luong virus trong mau thap [5, 8].

4. KET LUAN

Két qua phat hién virus thu nhan duoc tir quy
trinh multiplex RT-PCR phu hop, twong dong va
hoan toan trung khop véi két qua phat hién virus
trén cing 30 mau tir quy trinh simplex RT-PCR.
Két qua nay cho thay, quy trinh multiplex RT-PCR
thanh cong trong phat hién cung luc 2 virus
CymMVva ORSV gay hai trén cay hoa lan v6i chu
ky cho phan tmg PCR 1a 30, nhiet do bat cap 7m
cta primer 12 63°C. Két qua nghién ctu nay 1a mot
trong nhitng thong tin httu ich tng dung trong
viéc phat hién virus gay hai trén cay hoa lan, dac
biét 1a phat hién dong thoi cac virus khac nhau,
giup tiét kiém thoi gian, gidm chi phi phan tich va
c6 thé phat hién som su lay nhiém cta virus gay
hai.
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DEVELOPMENT OF MULTIPLEX RT-PCR FOR DETECTION OF Cymbidium Mosaic virus (CymMYV)
AND Odontoglossum Ringspot virus (ORSV) IN ORCHIDS
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Summary

Orchid viruses are one of the important problems causing economic loss to orchid growers.
Developing a protocol for early identification of orchid viruses is needed. This study aimed to
develop a multiplex RT-PCR protocol for rapid and simultaneous detection of CymAMYVand ORSV.
Optimization of the multiplex RT-PCR showed robust amplification with the PCR assay with 30
cycles and an annealing temperature (Tm) of 63°C. Using multiplex RT-PCR on 30 orchid
samples showed that 20 were positive for CymMV, four were positive for ORSV, and four were
simultaneously infected with CymMVand ORSV. The multiplex RT-PCR could detect two viruses

in orchids, reducing time and costs for analysis.

Keywords: Positive, orchid, specific primer, virus infection, CymMYV.
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