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TOMTAT

Cucurbit aphid-borne yellows virus (CABYV) la virus thudc chi Polerovirus, duroc mé td I6n déu tién & Phdp vao
ndm 1992 va dén nay déd dwoc ghi nhén tai nhiéu quéc gia trén thé gidi. CABYV gdy thiét hai Ion vé ndng suét
trén cdc cdy thuéc ho bau bi, bao gém dua ludi vdi ty 1€ thiét hai 10 - 15%. Bai bdo nay trinh bay két qud phdt
hién CABYV trén dwa ludi théng qua viéc khuéch dai phdn doan gen protein vé cta ching béng phén ting RT-
PCR. Hiéu qud phén trng dugrc téi wu hda vdi hai théng sé nbng dé va nhiét dé bat cdp moi. 6 turong déng
cta phén doan gen khuéch dai duroc xdc dinh bdng cdch gidi trinh tu va so sdnh vdi cdc trinh tw gen dé duoc
céng bé'trén ngdn hang gen. Phdn tring RT-PCR hoan thién da duroc st dung dé kiém tra CABYV trong cdc méu
dua lwdithu thép tai Thanh phé H6 Chi Minh. Két qud cho thdy da thiét Idp dwoc phan trng RT-PCR khuéch dai
gen virus vdi nhiét dé bdt cdip moi: 57°C, nébng dé mdi: 0.2 uM va ngudng phdt hién: 10? bdn sao/ul. Phén
doan gen thu duwoc tuong déng 95.93 - 99.42% vdi cdc trinh tw gen tuong trng cua CABYV dé dugc cdng bé.

Swhién dién ctia CABYV duwroc ghinhdn & 3 trong téng s6 20 méu dua lwdi thu thap.

Tirkhéa: bénh virus, Cucurbit aphid-borne yellows virus, duwa ludi, gen protein vé, RT- PCR

1. DAT VAN DE

Dua ludi (Cucumis melo L.) 1a cdy an qua co gia tri
kinhté cao [1-3] va hién dang bianh hudnglénvé
nang suat cling nhu chat lvgng bdi bénh do virus
gayra[4-5]. CABYV (Cucurbit aphid-borne yellows
virus) duwoc xem 13 virus gdy bénh chidi yéu trong s6
cac virus cé kha nang lay nhiém trén dua luéi.
Virus nay gay ra cac triéu chirng dién hinh nhu 13
héavang, day va gion, xuat hién dau tién trén la gia
sau d6 lan ra cac 1a con lai [6]. Cho dén nay van
chuwa cé bién phap diéu tridac hiéu d6ivaibénh do
virus gay ra trén dua ludi cling nhu cac loai cay
trong khéc. Do dd, nghién ctru phat hién sém va
chinh xdc sy hién dién cuta virus dé phuc vu cho
phong nglra va quan ly bénh cé y nghia rat 1&n d6i
v3i san xuat. Mat khac, cac quy trinh phat hién
virus chinh xdc va hiéu qua ciing s& gép phan nang
cao hiéu qua hoat dong kiém dich xuat nhap khau
trén déituwong cay trong.

Théng thudng dé phat hién virus cé bé gen RNA
nhu CABYV, nha nghién cltru c6 thé st dung ky
thuat ELISA hay RT-PCR. Tuy nhién, do cé d0 nhay
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cao nén RT-PCR thudng dugc sit dung phd bién
hon [7]. Ky thuat RT-PCR ciing da duwgc st dung
cho nghién cru phat hién CABYV trén nhiéu loai
cay trong khac nhau & mot s6 nuwdc trén thé gidi
[8-12]. Macduvay, viécnghiénclru *ng dung RT-
PCR dé& phat hién CABYV hién vin chuwa nhan
duocswquantdamdangmac & Viét Nam.

Nghién ctru ndy duoc thuc hién nham thiét 1ap
quy trinh phat hién CABYV trén dua luéi bang ki
thuat RT-PCR phuc vu cho cong tac kiém sodt va
quan ly bénh do virus gay ra trreen dua dudi tai
Viét Nam.

2. VAT LIEU VA PHUO'NG PHAP NGHIEN CU'U
2.1.Vatliéu

Mau 14 dua ludi cé bidu hién trieu chirng nhiém
virus dugc thu thap & moét sé vwon trong dua ludi
tai Thanh phé H6 Chi Minh.

Chang vi khuén E. coli DH5a (dwoc cung cdp béi
Phong Céng nghé Sinh hoc Thuc vat - Trung tdm
Congnghé Sinh hoc Thanh phé H6 Chi Minh).
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MObi kiém tra hiéu qua tao dong pJET1.2 (pJET1.2-F:
5'-CGACTCACTATAGGGAGAGCGGC-3', mdi nguoc
pJET1.2-R: 5'-AAGAACATCGATTTTCCATGGCAG-3')
va kiém ching PCR NAD5 (NAD5-F: 5'-
GATGCTTCTTGGGGCTTCTTGTT-3', NAD5-R: 5'-
CTCCAGTCACCAACATTGGCATAA-3') [13].

Trinh tw gen m3 hda cho protein vo (CP) clia CABYV
st dung cho thiét ké modi: EU636992.1,
EF063706.1, EF063707.1, EU244327.1,
EU244326.1, EU244325.1, EU244324.1,
EU244323.1, EU244322.1, EU244321.1,
EU244320.1, EU244319.1, EU244318.1,
EU244317.1, EU244316.1, EU244315.1,
EU091148.1, F)460216.1, F)460214.1, F)425880.1,
EF488997.1, EF488996.1, HQ439023.1,
GQ221223.1, EU000535.1, EU262631.1,
EU262630.1, EU262629.1, EU262627.
EU262626.1, EU262625.1, EU262624.
EU262623.1, MWO002437.1, MW752438.
MT943520.1, GQ221224.1, FJ425879.
GU324104.1, GU324103.1, GU324102.
GU324101.1, GU324100.1, GU324099.
GU324098.1, GU324097.1, GU324096.
GU324095.1, HQ700824.1, HQ700823.
KF427707.1, KF427706.1, KF427705.
KF427704.1.
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2.2. Phwong phap
2.2.1. Thiét ké moi
Chon loc vung bao tén clia gen m3 hda cho protein

vO virus dua vao cac trinh ty da céng bd trén ngan
hang gen NCBI bang chuong trinh Clustal Omega
(https://www.ebi.ac.uk/jdispatcher/msa/clustalo)
va ti€n hanh thiét k€ moéi vdi Primer 3
(https://primer3.ut.ee/). D6 dac hiéu cha mdi
dugc kiém tra bang chuwong trinh FAST PCR
(https://primerdigital.com/fastpcr.html) va Primer
Blast (https://www.ncbi.nlm.nih.gov/tools
/primer-blast/index.cgi?GROUP_TARGET=o0n).

2.2.2. Thu thdp nguén mdu nhiém virus

Mau 14 dua ludi cé tridu chirng nhiém CABYV (Ga
vang, day va gion) duoc thu thap, rira sach bang
nuwdc va bao quan & nhiét d6 -80°C dé sir dung cho
tach chi€t RNA.

2.2.3. Tach chiét RNA va thiét Iép phan irng RT-PCR
Tach chiét RNA téng s6 tir mau 14 thu thap bang bd
kit GeneJET Plant RNA Purification Mini Kit
(Thermo Fisher Scientific) theo huwéng dan clia nha
san xuat. Thiét 1ap phan rng RT-PCR khuéch dai
doan gen CP tir RNA tach chiét bang cip moi d3
thiét k&. Thanh phan phan &ng va chwong trinh
nhiét (Bang 1, 2) dwoc tinh todn phu hop dé phan
ng c6 thé thyc hién viéc téng hop cDNA va
khuéch dai trong mot buédc duy nhat. San pham
phan &ng duoc dién di (sir dung gel agarose 1.5%,
thoi gian 30 phat, hiéu dién thé 100V) va nhuém
v3i Ethidium Bromide truwdce khi doc két quad trén
may chup gel (Geldoc-It).

Bang 1. Thanh phan phan &ng RT-PCR v&i cap méi da thiét ké

Thanh phan héa chat Nong dd Thé tich (uL)
Nuwéc 10.10
DreamTaq Green PCR Master Mix (2X) 1X 12.50
Ribolock RNase Inhibitor (40 U/uL) 6U 0.15
RevertAid Reverse Transcriptase (200 U/uL) 50 U 0.25
M®6i xubi, 10 uM 0.2 uM 0.50
Méi ngugc, 10 uM 0.2 uM 0.50
RNA mau/d8i chirng (100 ng/pul) 1.00
Téng 25

Bang 2. Chuong trinh nhiét cho phan &rng RT-PCR vdi cap moi da thiét ké

Nodi dung S6 chu ky Nhiét do/ thei gian
Tao cDNA 1 50°C/ 15 phut
Bién tinh 1 95°C/ 10 phat
o o 95°C/ 30 giay
Bat cap 40 T./ 30 giay
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Ndi dung S6 chu ky Nhiét do/ thei gian
Bat cdp 40 72°C/ 30 gidy
Kéo dai 72°C/ 10 pht

* T : nhiét dé bt cip mdi duoc thiét Ip & mirc thdp hon nhiét d6 ndng chdy ctia méi (60°C) 3°C

2.2.4. Tao dong va kiém tra trinh tw gen

Phan doan gen muc tiéu duoc dong hda vao vi
khuan E. coliDH5a thdng qua vector pJET 1.2. Theo
d6, gen duoc gan vao vector bang Kit CloneJET PCR
Cloning (Thermo Fisher Scientific) va chuyén vao vi
khuan bang phuong phap héa bién nap. Vi khuan
sau bién nap duogc kiém tra thdng qua nudi ciy
sang loc (mdi trudng thach LB b6 sung 100 mg/L
ampicillin, nhiét do 37°C, thoi gian 24 gio) va
khuéch dai ving mang gen trén vector pJET 1.2
bang phan tng PCR (st dung mau khuan lac va moi
pJET 1.2). Cac dong vi khudn séng sét sau sang loc
va cho két quad duong tinh vdi PCR khuén lac sé
duwoc tdch DNA plasmid (s&r dung Kit GenelET
Plasmid Miniprep (Thermo Fisher Scientific) va gtti
mau giai trinh ty viing mang gen (st dung moi pJET
1.2) tai cong ty TNHH DNA sequencing. Mirc do
tuwong déng cha trinh ty gen thu dwoc vdi cac trinh
tw d3 cong bd duoc phan tich bang céng cu BLAST
trén NCBI (https://blast.ncbi.nlm.nih.gov/Blast.cgi?
PROGRAM=blastn&PAGE_ TYPE=BlastSearch&LINK
_LOC=blasthome).

2.2.5. Téi wu héa phén trng RT-PCR

Viéc t6i wvu héa duwoc thyc hién dya trén sy thay
d&i hai yéu té nhiét dd bat cip moi va ndong d6 moi
cla phan rng RT-PCR d3 thiét 1ap trudc d6 (muc
2.2.3). Trong d6, nhiét do bat cip moi duoc khao
sat & 8 diém tir 55 - 62°C théng qua chuong trinh
gradient nhiét trén may PCR va néng d6 moi dwoc
khao sat & 5 mirc tir 0.1 - 0.5 uM. Thi nghiém duoc
I3p lai it nhat 03 [An. Nhiét d6 bat cip va nong do
mai téi wu dwoc xac dinh khi phan (rng tao ra san
pham khuéch dai duy nhat va c6 dé sang rd nhat
tréngel diéndi.

2.2.6. Xdc dinh ngwé'ng phdt hién caa phén wrng
(LOD)

Ngudng phat hién dwoc xac dinh dwa vao mau
chuan (DNA plasmid mang gen muc tiéu) cé s ban
sao duoctinhtheo congthirc[14]:

Khéi lwong DNA x 6.022 x 1073
Chiéu dai doan gen x 1 x 10% X 650

S8 ban sao gen =
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Trong d6: Khéi lwgng DNA dugctinh theo donving
va chiéu daidoan gen dugctinh theo bp.

T nong dd ban dau, mau chuin duoc pha loang
thanh cacnéng d6 10°, 10°, 10, 10°, 10%, 10", 10° ban
sao/uL dé s&r dung cho phan &ng xac dinh LOD.
Thue hién phdn &ng véi mau chuan & cac nong do
d3 pha lodng va xac dinh ndng do thap nhat ma
phan &ng c6 thé phat hién dugc. Lip lai phan tng
20 [an véi mau chudn & ndng d6 vira xac dinh duorc.
Néu phan &ng cho két qua dwongtinh > 19 [an, mic
noéng dé nay chinh [a LOD cGa phan (rng. Néu két
qua duong tinh nhd hon 19 [an, 13p lai thi nghiém
v&i mau chuan cé nong do cao hon lién ké véi nong
dd clia mau vira thue hién dé xac dinh lai LOD.

2.2.7. Kiém tra CABYV trong mdu thu thép

Thu thap mau l& dua ludi tai cac vuon trong dua
lwdi va tién hanh kiém tra tinh trang nhiém CABYV
bang phan &ng RT-PCR d3 duwoc thiét [ap thanh
cong. K&t qua kiém tra dugcldplai03 [an trén cung
mot mau dé dam bao tinh chinh xac.

3.KET QUA VATHAO LUAN

3.1. Thiét ké moi

Sau khi phan tich chon vung bao tén va thiét ké,
kiém tra tinh dac hiéu, cdp mdi co trinh ty xudi
CABYV-F: 5'- CGGTCGCGGTTAGAAATCAA' va
nguoc CABYV-R: 5' CCTCTAGCTCTGCCTCCTCT -3'
va kich thuwdc san pham khuéch dai la 172 bp d3
duogcchon déthiétlap phan irng RT-PCR.

3.2.Thiét13p phdn &rng RT-PCR

K&t qua dién di san pham RT-PCR cho thay phan
ng da thu dwoc bing DNA véi kich thwdc nam
trong khodng 100 - 200 bp, phu hgp vdi kich thudc
san pham thiét ké moi (172 bp) (Hinh 1). Diéu nay
budc dau chirng minh rang phan doan gen cla
muc tiéu d3 duwoc khuéch dai thanh cdng. Tuy
nhién, trinh tw doan gen muc tiéu nay van chua
duwoc chac chan dang 1a trinh ty gen cua virus, vi
moi c6 thé khuéch dai mét trinh tw RNA khdc ngoai
RNA virus. Do dé can thuc hién viéc dong héa va
gidi trinh tu dé xac dinh chinh xac day la phan doan
genclavirus.
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Hinh 1. K&t qua khuéch dai doan gen virus CABYV bang phan &rng RT-PCR
Ghichud: 1: Chirng Gm, 2: Kiém chirng PCR (gen Nad5 & thurc vat, 181 bp), L: Thang DNA; 3 - 7: RNA ly trich tir

la dwa lwoi

3.3.Tao dong va kiém tra trinh ty gen

Sau 24 gi®& nudi cay, cac vi khudn mang gen muc tiéu
phat trién va tao khuan lac trén moi trudng thach LB
b6 sung 100 mg/L ampicillin. Diéu nay cho thdy qué
trinh bién nap d3 thanh cdng. Tuy nhién, cac khun
lac can dugrc kiém tra bang phan &ng PCR véi cdp
moi pJET 1.2 dé khdng dinh chinh xac doan gen gén

vao vector la doan gen muc tiéu. Két qua dién di san
pham PCR ghi nhan c6 sy xuat hién bdng DNA c6
kich thudc (290 bp) phu hop véi kich thudc theo
tinh todn (bao gébm 172 bp doan gen muc tiéu va
118 bp doan gen trén vector). Diéu nay xac nhan
rang doan gen muc tiéu da dugc chén thanh cong
vao vector va chuyén vao cac dong vi khuan (Hinh 2).

Hinh 2. K&t qua kiém tra trinh tw gen muc tiéu trén cac khuan lac bang cip moi pJET1.2
Ghichu: 1: Chirng @m, L: Thang DNA, 2-9: Cdc khudn lac phdt trién trén méi trvong nudi cdy

Doan gen dugc dong hda vao vikhuan d3 dwoc giai
trinh ty (Hinh 3) va sau dé so sanh vd&i cac trinh ty
cla CABYV d3 duoc cong bé trén ngan hang gen
NCBI. K&t qua cho thay cd sy twong déng cla trinh

ISSN: 2615 - 9686

tw khuéch dai vdi cac trinh tw cla virus CABYV &
murc 95.93 - 99.42% (Hinh 4). Piéu nay cho thay
doan gen duoc khuéch daila doan trinh tw m3 héa
cho protein vo cia CABYV.
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Hinh 3. K&t qua gidi trinh ty doan gen khuéch dai dugc cha CABYV
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Hinh 4. Két qua trinh tu doan gen khuéch dai dugc so sanh vdi cac trinh ty gen CABYV d3 cong bé
trén ngan hang gen NCBI

3.4.T8i wu héa phan (rng phat hién virus kich thuwéc san phdm dy kién 13 172 bp & tat ca cac
3.4.1. T6i wu hoa nhiét d6 bat cip moi nhiét d. Tuy nhién, dd sang cla bang DNA ting
Vé&i 8 nhiét d6 bat cip moi duoc thiét 1ap trong dantheonhiét dd, dat cao nhat &#57°C, sau dé giam
khoang tlr 55°C dén 62°C, phan (rng RT-PCR déu  xudngva dat mirc thap nhat & 62°C (Hinh 5). Do d6,
cho san pham khuéch daila mot phan doan DNA & 57°C dwoc chon 1a nhiét d6 bt cdp moi phu hop
vi tri dudivach 200 bp clia thang DNA, phu hop vadi nhat cho phdn &rng RT-PCR phat hién virus.

Hinh 5. K&t qua dién di sdn pham RT-PCR khuéch dai gen virus CABYV v&i cip moi CABYV-F/CABYV-R
& cac nhiét dé khac nhau
Ghichu: 1. Chitng ém, L. Thang DNA, 2. 55°C, 3. 56°C, 4.57°C, 5. 58°C, 6. 59°C, 7. 60°C, 8. 61°C, 9. 62°C

3.4.2. Téiwuhéanéng dé méi

Phan (rng RT-PCR cho san phdm khuéch dai la mét phan doan DNA & vi tri dwdi vach 200 bp cla thang
DNA, phu hop véikichthudcsanphdm dykiénla 172 bp & tat cd cdcndng dd moéitlr ndbng d6 0.1 uM dén
0.5 uM. Trong d6, bang DNA cé d6 sang rd nhat @ ndng d6 0.2 uM. Do d6, 0.2 uM duwoc chon la ndng do
moiphuhogpnhatchophan &ng RT-PCR phat hiénvirus (Hinh 6).
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Hinh 6. K&t qua dién di sdn phdm RT-PCR khuéch dai gen virus CABYV vé&i cdp mbi CABYV-F/CABYV-R tai
cac néng d6 mdi khic nhau

Ghichu: 1. Chitng @m, L. Thang DNA, 2. N6ng d6 0.1 uM, 3. Néng d6 0.2 uM, 4. Néng d6 0.3 uM, 5. Néng d6

0.4uM, 6. Néng d6 0.5 uM

3.5. Xac dinh gi&i han phat hién ctia phan (rng (LOD) hiéu cho CABYV (172 bp) & cdc mau cé ndng do tir
K&t qua thyc hién phan (ng véi 7 mau chudn c6  10° dén 10° ban sao/pL (Hinh 7). Didu nay cho thay
ndng do virus thay déi tir 10° dén 10° ban sao/uL  ndng dd thap nhat ma phan ng co thé phat hién
cho théy chi thu dwgc san phdm khuéch dai ddc  dwocla 10°ban sao/pL.

Hinh 7. K&t qua dién di sdn phdm PCR xac dinh ngudng phat hién cha phan &ng vdi
cap moéi CABYV-F/CABYV-R
Ghichu: 1: Chirng Gm, L: Thang DNA, 2 -8: 10°-10°

Hinh 8. K&t qua dién di san phdm PCR khang dinh ngu@ng phat hién clia phan tng
v3i cdp moi CABYV-F/CABYV-R
Ghichu: 1: Chirng ém, 2: Chirng dwong, L: Thang DNA, 3 -22: M&u chudn néng d610°

Dwa vao két qua trén, phdn &rng PCR d3 duoclp lai cho CABYV & tat ca cac lan an 13p lai (Hinh 8). Nhu
20 1an v&i mau chuin cé ndng d6 10° ban sao/pL va vay, ngudng phat hién cha phan &ng trong treong
két qua cho thay d3 thu dwoc sdn pham dic hiéu hop nay duwocxac dinh la 10’ ban sao/pL.
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3.6. Kiém tra CABYVtrong mauthuthap

Su hién dién ctia CABYV duoc ghi nhan & 03 mau trong
t6ng s6 10 mau dua lwdi (thu thap tai vion trong dua
lwdi tai Thanh phd HO Chi Minh) khi tién hanh kiém tra

bang phan (rng RT-PCR d3 duoc thiét 1ap va t6i vu hda
tronng nghién clru nay (Bang 3, Hinh 9). Két qua nay
chirng minh tinh hiéu qua va kha ndng (rng dung thuc
t& clia viéc phat hién virus bang RT-PCR.

Bang 3. K&t qua kiém tra sy hién dién clia CABYV trong cdc mau thu thap

STT Kyhigumiu | ¥ h'g: ;"/“-*/" ca o oorr Ky hiéu mAu SCLL: f:;ﬁ,n
1 DL-01 - 11 DL-11 -
2 DL-02 - 12 DL-12 -
3 DL-03 i 13 DL-13 -
4 DL-04 ' 14 DL-14 -
5 DL-05 i 15 DL-15 -
6 DL-06 i 16 DL-16 -
7 DL-07 i 17 DL-17 -
3 DL-08 ' 18 DL-18 -
9 DL-09 ¥ 19 DL-19 -
10 DL-10 } 20 DL-20 -

Ghi chu: (-): Khéng co sw hién dién virus CABYV, (+): Co sw hién dién virus CABYV

Hinh 9. K&t qua dién di san phdm RT-PCR khuéch dai gen virus CABYV trén cdc mau dua ludi thu thap
tai Thanh phé H6 Chi Minh vé&i cdp mdi CABYV-F/CABYV-R
Ghi chu: 1: Chirng Gm; 2: Kiém chiing PCR (gen Nad5 & thuc vat, 181 bp); L: Thang DNA; 3: Chirng duong;

4-23:RNA ly trich ttir 20 méu 16 duwra ludi

4. KET LUAN

D3 thiét [ap thanh cong quy trinh RT-PCR phéat hién
CABYV gay bénh trén dua ludi véi ngudng phat hién
10° ban sao/pL. Kha ndng tng dung cla quy trinh d3

dugc chirng minh thdng qua viéc kiém tra va ghi nhan
c6 sy hién dién clia CABYV trong 3 trén tong s6 20 mau
dua ludi thu thap tai Thanh phé H6 Chi Minh. Két qua
nay cho thay cé s hién dién cla virus nay tai Viét Nam.
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Using RT-PCR to detect Cucurbit aphid-borne yellows

virus affecting melon (Cucumis melo L.)
Nguyen Thi Kim Thoa, Huynh Nguyen Minh Nghia, Pham Van Hieu,

ABSTRACT

Dinh Thien Quan, Nguyen Xuan Dung

CABYV (Cucurbit aphid-borne yellows virus), a virus from the polerovirus genus, was first described in
France in 1992 and has been reported in various countries worldwide [1 - 5]. This virus causes significant
yield losses in cucurbit crops, including melon, with a yield reduction of 10- 15% [1]. This study presents the
results of CABYV detection in melons by amplifying the coat protein gene fragment using RT-PCR. The
reaction efficiency was enhanced through the optimization of two parameters: primer concentration and
annealing temperature. The homology of the amplified gene segment was determined by sequencing and
aligning with published sequences in GenBank. The complete RT-PCR reaction was used to test for CABYVin
collected melon samples in Ho Chi Minh City. The results showed that the RT-PCR reaction amplifying the
virus gene was established with a primer annealing temperature of 57°C, primer concentration of 0.2 uM,
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and detection threshold of 10? copies/ulL. The gene segment obtained was homologous to the CABYV-
published sequences at a score of between 95.93% and 99.42%. The presence of CABYV was found in three
of the 20 melon samples that were collected.
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