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Abstract

Study on biological characteristics and transmission ability of East Asian Passiflora Virus (EAPV) of aphids (A.
gossypii) on passion fruit trees was carried out at SOFRI from August 2020 to June 2021. The results showed that the
lifecycle of A. gossypiion passion fruit is 8.06 days. The average reproductive rate of a female was 7.93 nymphs and
laid in 5.17 days. The percentage of aphids that completed the life cycles on passion fruit was 37%. When disease
aphids were released on free-disease seedlings at the density of 3, 5, 10, and 15 adults/seedling, the results showed
that all seedlings were infected EAPV by aphids through positive results when tested by PCR technique at 15 days
after treatment. The seedlings of the treatments at 10 and 15 adults/seedling showed disease symptoms with the rates
of 3.33% and 13.33% at 60 days after treatment and at 90 days with rates of 33.67% and 53.33%.
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XAY DUNG QUY TRINH CHAN DPOAN East Asian Passiflora virus GAY BENH
TREN CHANH DAY (Passiflora edulis Sims) BANG REAL-TIME PCR
Huynh Nguyén Minh Nghia!, Nguyén Ding Quan', Nguyén Xuén Dang"
TOM TAT

East Asian Passiflora virus (EAPV) la mot trong ba loai virus gay bénh hoa ban vo trai anh hudng nghiém
trong dén nang sudt va chit lugng chanh day. D€ kiém soat hiéu qua bénh nay can phat hién sém va chinh xac
su hién dién ctia virus trén cay. Nghién ctiu nay thiét 14p quy trinh phan ting chudi polymerase thoi gian thuc
(real-time polymerase chain reaction, RT-PCR) phét hién virus tii mé 14 chanh day nhiém bénh. Phan doan
gen mé héa protein vo cta virus dugc khuéch dai bing phan ting RT-PCR, tach dong va kiém chiing bang phan
tich trinh ty trudc khi thiét lap phan ting RT-PCR. Ngudng phat hién (LOD) va gi6i han dinh lugng (LOQ) cta
phan ting khuéch dai ciing dugc xac dinh. Két qua cho thiy phan ting RT-PCR da khuéch dai dugc phan doan
gen (188 bp) tuong dong trén miic 90% so véi cac trinh ty gen da cong bo ctia virus EAPV. Phan ting RT-PCR
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¢6 phuong trinh dudng chuin dang y = -3,3346x + 40,924 v6i hé s6 tuong quan R? = 0,9903. Ngudng phat hién
va gi6i han dinh lugng ctia phéan ing dat mic tuong ting 100 va 1.000 ban sao/pL. Cdc mau chanh day thu thap
bi nhiém virus véi s6 lugng dao dong tit 10° dén 107 copies/pL.

T khoa: Chanh day (Passiflora edulis Sims), East Asian Passiflora virus, gen ma hoéa protein vo, RT-PCR

I. PAT VAN BE

Chanh day (Passiflora edulis Sims) la cay trong
c6 gia tri kinh t€ cao dugc trong pho bién & cac
nudc vung nhiét d6i va 4 nhiét déi trén thé gidi.
Tai Viét Nam, dién tich trong chanh day khong
nguing gia tang. Ddc biét trong nhiing nam gan day,
khu vyc Tay Nguyén da phat trién cac viing chuyén
canh v6i san lugng 1én dén 20.000 tdn moi nam
(Khuwikitjaru et al., 2020) d€ dap ting nhu cau tiéu
thu trong nuéc cing nhu xudt khdu. Tuy nhién,
chanh daylaloai cdy khd nhay cam v6i nhiéu nhom
bénh do vi khudn, ndm va virus gay ra. Trong do,
bénh héa ban vo trdi do mot trong ba loai thudc
nhoém potyvirus gay ra, bao gom Passion woodiness
virus (PWV) (Kitajima et al, 1997), East Asian
passiflora virus (EAPV) (Chong et al., 2018; Iwai et
al., 2006) va South African passiflora virus (SAPV)
(Brand et al., 1993; McKern et al., 1994), dugc xem
la nguyén nhan gay thiét hai 16n nhat d6i véi nang
sudt va chat lugng qua chanh day & nhiéu khu vuc
trén thé gi6i (P6 Duy Hung va ctv.,, 2018). Tai Viét
Nam, virus gay bénh chinh trén chanh day ciing
da dugc xac dinh 1a EAPV va PaMoV (Passiflora
mottle virus) (Do et al., 2021).

Viéc kiém sodt virus giy bénh trén chanh day
noéi riéng ciing nhu cay trong néi chung thuong
gap rat nhiéu kho khén, do virus lay lan nhanh va
cay bi nhiém virus thudng khong biéu hién triéu
chiing & giai doan d4u, nén khong thé phat hién va
ngan chdn kip thai. Do d6, phat hién sém va chinh
xac sy hién dién ctia virus trén cay trong la van dé
c6 y nghia rat quan trong.

Thong thuong quy trinh chdn doan virus c6 thé
dugc thiét lap dya trén cac phuong phap khac nhau
nhu ELISA, PCR va Real-time PCR. Trong dé,
ELISA la phuong phap don gian, dé st dung nhung
thuong c6 do nhay khong cao va tiéu ton nhiéu
thoi gian (Hu et al., 1993). PCR thuong dugc st
dung rong rai cho chin doan cac loai virus nhung
c6 sy han ché vé ngudng phat hién déi véi cac mau
c6 nong do virus rat thap (Shafiq et al., 2017). Real-
time PCR la phuong phép c6 thé phat hién va dinh
lugng virus mot cach chinh xac va nhanh chéng
hon so véi cac phuong phap khac (Papayiannis et
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al.,2010). Phuong phap nay da dugc st dung trong
cong tac kiém sodt bénh virus va nghién ctu tao
giéng céy trong khang virus (Giovanna et al, 2008).

Trong nghién ctiu nay, phuong phap Real-time
PCR da dugc st dung dé€ thiét 1ap quy trinh phat
hién EAPV phuc vu cho viéc kiém soat virus gay
bénh trén chanh day & Viét Nam.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

- Mau 14 chanh day c6 biéu hién triéu chiing
bénh hda ban vd trai dugc thu thip & cac vuon
trong chanh day tai tinh bik Lak va Lim Dong,
Viét Nam.

- Chung vi khuén E. Coli DH5a st dung cho thi
nghiém nhan dong gen.

- Cdp moi pJET1.2:

f: 5-CGACTCACTATAGGGAGAGCGGC-3;

r: 5-AAGAAC ATCGATTTTCCATGGCAG-3.

- Céc trinh ty gen protein vo virus dugc thu
thap tii ngan hang gen NCBI (ma truy nhap:
MH922995, AB627435, MH922996, KY077657,
KY077654, MG257888, KY077653, KY077652,
KY077658, MG257889, MK166862, MK166863,
KY077651, MG257890, KY077655, MK166864)
dugc dung dé thiét ké moi.

2.2. Phuong phap nghién ciiu
2.2.1. Thiét ké moi phdt hién virus

Moi phat hién virus dugc thi€t ké dua trén trinh
tu gen cua virus dugc cong bo trén ngan hang gen
(NCBI) sau khi tién hanh so sanh d€ chon loc viing
bao ton. Sau do, kha nang bat cidp clia mdi véi cac
trinh tu gen ctia virus EAPV va cac potyvirus khac
dugc kiém tra bang phan mém FAST PCR.

2.2.2. Thu thap ngudén mau nhiém virus

Mau 14 dugc thu thap dya trén cic triéu ching
ddc trung cua bénh hoéa ban vo trai chanh day (cay
bi giam kich thudc va bién dang do cac long thu
ngan lai; 14 c6 céc vét nhin, ving kham, bong bong
hodc vét phong rop trén bé mit; qua bién dang va
héa cting) (Joy and Sherin, 2012). Sau khi thu théap,
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mau dugc ria sach véi nude, sau d6 bao quan &
nhiét d6 -80°C trong ti am sau (Sanyo).

2.2.3. Ly trich RNA virus va khuéch dai gen

RNA dugc ly trich tii mau 14 chanh day nhiém
virus bing GeneJET Plant RNA purification mini
Kit (Thermo Fisher Scientific) theo huéng dan ctia
hang san xudt. Poan gen ma hoéa protein vo virus
(CP) dugc khuéch dai bang phéan ting PCR véi cip
moi da dugc thiét ké. Phan ting khuéch dai gen véi
tong thé tich 25 pL chua 12,5 uL Dreamtaq Green
PCR Master Mix (2X), 10 uL Nuclease-free H,O,
0,25 uL RevertAid Reverse Transcriptase (200 U/uL),
RiboLock RNase Inhibitor (40 U/pL), 0,5 pL (10
HM) méi loai moéi xudi va moi nguge, va 1 uL mau
RNA. Chuong trinh nhiét ctia phan ting dugc thiét
lap vé6i 1 chu ky & 50°C/15 phut; 1 chu ky 6 95°C/5
phut; 40 chu ky & 95°C/30 giay, T /30 giay, 72°C/30
gidy va 1 chu ky ¢ 72°C/10 phut. Trong d6, T la
nhiét d6 bat cip moi dugce thiét 1ap & nhiét do thap
hon nhiét dd nong chay 3°C. San phdm PCR dugc
dién di trén gel agarose 1,5% trong thoi gian 30
phit/100V, sau d6 nhudm véi Ethidium Bromide
(0,4 ug/mL) trong 30 phut va quan sat bing DNA
khuéch dai trén may chup gel (Geldoc).

2.2.4. Tdach dong va kiém tra trinh ty gen

DPoan gen muc tiéu sau khi khuéch dai dugc gan
vao vector pJET1.2 bang Kit CloneJETTM PCR
Cloning theo huéng dan cua hang cung cép, sau
d6 hoa bién nap vao vi khuén E. Coli DH5a. Hiéu
qua bién nap dugc kiém tra thong qua nudi cdy vi
khuén trén moi truong thach LB b sung 100 mg/L
ampicillin, & 37°C trong khoang 16 gid. Dong vi
khuén c¢é mang vector bién nap chia gen muc tiéu
dugc xac dinh théng qua PCR v6i moi pJETL.2.
Plasmid dugc tach chiét ti cac dong vi khuédn da
dugc bién nap thanh cong bang Kit DNA-SpinTM
Plasmid DNA Purification (iNtRON) va gui di giai
trinh tu doan gen muc tiéu tai Phong CNSH Y
Dugc, Trung tam Cong nghé sinh hoc Thanh phé
H6 Chi Minh. Trinh tu doan gen tach dong dugc
phan tich so sanh véi cac trinh tu gen da dugc cong
b ctia virus trén Ngan hang gen NCBL

2.2.5. Chudn bi mdu chudn

Plasmid mang doan gen muc tiéu dugc st dung
lam mau chudn xdc dinh ham lugng DNA va tinh
0 lugng ban sao gen theo cong thiic cua Staroscik
va cong tac vién (2004):

Khéi lugng DNA x 6,022 x 10%

S6 ban sao gen =
Chiéu dai doan gen x 1 x 10° x 650
Trong do: Don vi khéi ligng DNA: ng, chiéu dai doan
gen: bp. DNA plasmid sau khi xdc dinh s6 bdn sao sé diigc
pha loang theo hé s6 bac 10 thanh cdc mau cé ndng do ti
10°dén 10° bdn sao/uL.

2.2.6. Thiét ldp phdn ting real-time PCR

Phan tng real-time PCR dugc thiét lap véi cac
mau chuén c6 ndng do 10% 10%va 10* ban sao/pL. Phan
tng véi téng thé tich 25 uL chda 12,5 pl. Maxiam
SYBR Green/Rox qPCR Master Mix (2X), 10,5 uL
Nuclease-free HO, 0,5 uL (10 uM) moi loai moi
xu6i va moéi ngugc, va 1,0 uL mau DNA. Chuong
trinh nhiét dugc thiét lap véi 1 chu ky 6 95°C/5 phut;
40 chu ky & 95°C/30 gidy, 50°C/30 gidy, 72°C/30 gidy;
1 chu ky & 95°C/10 giay, 65°C 1 phut, 97°C 1 giay; va
1 chu ky 6 37°C 30 giay. Phén tich két qua phan ting
thong qua biéu do6 tin hiéu huynh quang va nhiét do
nong chay (melt-curve) thé hién trén man hinh may
real-time PCR (LightCycler 96, Roche).

2.2.7. Thiét lap dudng chudn cho phdn iing real-
time PCR

Thuc hién phan ting real-time PCR lap lai 3 lan
v6i cac mau chuén c6 s6 ban sao tui 107 dén 10° ban
sao/pL. Xac dinh chu ky nguéng (Ct) cta phan
ung tuong ung véi cac gia tri s6 ban sao cia mau
chuén. budng chudn dugc xay dung dya trén chu
ky ngudong (Ct) va gia tri log (s6 ban sao) tuong ting
ctia cic mau chuén. Phuong trinh dudng chuén cé
dang Y =aX +b, trong dé X: Ct va Y: log (s6 bdn sao).

2.2.8. Xdc dinh ngudng phdt hién cia phdn iing
real-time PCR

Thuyc hién phan ting real-time PCR Idp lai 10 1an
vGi mau chuén cé s6 ban sao thdp nhit ma phén
tng c6 thé phat hién dugc (tin hiéu huynh quang
ctia mau chudn vugt trén tin hiéu nén). Ngudng
phat hién LOD ctia phan ting sé dugc xac lap & gia
tri s6 ban sao dugc kiém tra khi tat ca 10 1an ldp lai
déu cho két qua duong tinh. Trong trudng hop s
lan cho két qua duong tinh nho hon 10, viéc xac
dinh nguéng phat hién sé dugc thuc hién lai véi
mau chudn c6 s6 ban sao cao hon lién ké.

2.2.9. Xdc dinh gidi han dinh lugng ciia phdn iing
real-time PCR

Thuc hién phan ting real-time PCR dinh lugng
cdc mau chudn c6 s ban sao gen muc tiéu khdc
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nhau da biét trudc (bao gdbm mot mau chuén cé s6
ban sao & mtic LOD va hai mau c6 s6 ban sao cao
hon LOD (ldp lai 10 1an). Sau khi xdc dinh dugc s6
ban sao cia mau thong qua phan ting dinh lugng,
tinh todn do léch chuin (SD) va d6 léch chuin
tuong doi (RSD) cua phuong phép theo cong thtic:

’ Xi)?
Txeo CXE
—vaRSD=?X100

n—1

Trong dé: XXi% tong binh phuong cdc gid tri do
duigc tai mot gid tri s6 bdn sao cho truée; YXi: tong
cdc gid tri do dugc tai mot nong do; n: so lan lap lai
tai mot nong do; X: gid tri trung binh cdc lan do dugc
tai mot nong do: X = %

Gi6i han dinh lugng (LOQ) dugc xac dinh & gia
tri sO ban sao thdp nhat ma tai d6 phan ting cho két
qua duong tinh va c6 gia tri RSD < 25%.

2.2.10. Dinh lugng virus trong mau chanh ddy

POAT ACCATCOATOY

Sau khi dugc thiét lap thanh cong, quy trinh RT-
PCR dugc ap dung d€ dinh lugng virus cé trong
cac mau la chanh day thu thap.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién ti thang 01 nam
2018 dén thang 12 nam 2020 tai Phong Cong nghé
Sinh hoc Thuc vat - Trung tim Coéng nghé Sinh hoc
thanh phé H6 Chi Minh.
IIL. KET QUA VA THAO LUAN
3.1. Thiét ké moi

Két qua so sanh cac trinh tu gen protein vo da
dugc cong b ctia virus EAPV cho thay viung trinh
tu tu vi tri nucleotide 202 dén 872 it ¢6 su sai khac
va ¢6 su tuong dong gitia cac trinh tu l6n hon so
v6i cac vung con lai (Hinh 1). Do d6, vung trinh
tu nay da dugc lua chon cho viéc thiét ké moi phat
hién virus.

MG257889 151
MK166B62 151
MK16BBE3 151
KYO77BE1 151
ME257ES0 151
KYOF7B35 151
M 1E6B64

MH922885 301
ABBEIT435 301
MH322896 301
KYOFTE57 301
KYOT7654 301

MH166863 301
KYDTTE51 301
MG2578%0 301
KYO77855 301
MK16E8BE4 301
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MH922598 451

ABBIT43S 451
MH922996 451
KYOT7657 451
KYDT7654 451
MGZ578B8 431 ik
KYOTTEE3 451 ...
KyD7yeba 451
KYOTT658 451
MGZ5T869 451
MK166862 451
MK166863 451 P
KYO77651 451 .....
MG25T830 451 ...
KYOT7e55 451
MK166864 451
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ABB27435
MHS22996
KYOT7657
KYOT7654
MG257888
KYO77553
KYOT7682
KYO77668
MG25TEBS &0

MK1BEEEZ 01
MK166863 &01
KYDTTEE1 eo1
MGZ57890 601
KYD776558 &01
MK166864 ©01
MH922958 75

ABBZT435 51
MHE22996 75

KYO77867 751
KYDT7654 751
MGZ5T8EE 731
K¥oT7653
KYD77652
KYOTTE58 31
MG25T889 751

MK16E8E2 751
MH1GEBET 751
KYOTT681 751
MGZ578%0 51
KYO77585 751
MHK166864 751

Hinh 1. Két qua so sanh cdc trinh tu gen protein vo ctia EAPV da dugc cong bo trén ngan hang gen NCBI

Tu trinh ty tuong dong da chon, moi dugc thiét
ké c6 chiéu dai 20 nucleotide, ty 1¢ GC 40 - 55% va
nhiét dd nong chay tu 52 - 55°C (Bang 1). Do dugc
thiét ké trén vung tuong dong gitia cac trinh tu da
céng b6 nén moi cé kha nang phat hién dugc cac
chtng virus khac nhau. Ngoai ra, véi kich thude

san phdm khuéch dai nho hon nén mdi cing sé
cho hiéu sudt phan ting Real-time PCR t6t hon
(Debode et. al., 2017) so v6i cdc mdi ¢d san phdm
16n hon da dugc st dung d€ phat hién virus EAPV-
AO (527 bp) va EAPV-IB (615 bp) trong nghién
ctu trudc day (Chong et al., 2018).

Bang 1. Trinh tu va cac thong s6 co ban ctia moi dugc thiét ké

Tén Trinh tu (5’ - 3°) Do dai %GC Tm (°C) San pham (bp)
EAPV CCCCGACTGCAAAAGATCAC 20 55,00 52,80 188
TGATTGTCATCCAGCTCATA 20 40,00 55,00

Két qua phan tich kha nang bat cap véi cac
potyvirus khac cting cho thay chi c6 mdi ngugc cé
kha nang bat cap véi trinh ty clia Sesame mosaic
potyvirus (U90326) va Ceratobium mosaic potyvirus

(AF022445) véi ty 1€ tuong ting 90% va 88% (Bang 2).
biéu nay cho thdy, méi dugc thiét ké trong truong
hop nay khong c6 kha ning khuéch dai cac trinh tu
potyvirus khac.

Bang 2. Két qua phan tich kha nang khuéch dai cia mo6i EAP trén trinh tu gen cta cac potyvirus khac nhau

Ty 1é bit cap (%) Vi tri bat cap .
Trinh ty L : : San phdm (b
R EAPVSf EAPV-r EAPVSf Eapv., | Sanphim (bp)
090326 ; 90 - 562-581 ;
AF022445 ; 88 - 961-980 i

3.2.Khuéch dai phin doan gen muc tiéu cta virus

Phan ting RT-PCR da thu dugc bang DNA 6 vi tri
khoang 200 bp, pht hgp véi san phdm dy kién (188
bp) ctia cap moi EAP (Hinh 2). Két qua nay budc dau
cho thiy da khuéch dai dugc phan doan gen phut hop
v6i phan doan gen muc tiéu. Tuy nhién, van khong
thé chic chan trinh tu da dugc khuéch dai c6 thuc su
13 trinh ty gen cta virus hay khong, béi vi méi van ¢
kha ning bat cdp va khuéch dai mot doan RNA nao
d6 trong RNA mau. Vi véy, d€ khéng dinh chic chin
diéu nay, phan doan DNA (kich thudc khoang 200
bp) thu dugc sau khi thuc hién phan ting khuéch dai
da dugc dong hoa va gidi trinh tu.

Hinh 2. Két qua dién di san ph4m RT-PCR khuéch dai
gen virus EAPV
Ghi chii: 1: chitng am, 2: chiing duong (khuéch dai
RNA ctia CyMV;, 257 bp), 3: kiém chiing PCR (297 bp); L:
thang DNA; 4 - 11: RNA ly trich tu I chanh day.
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3.3. Tach dong va kiém tra trinh tu cia doan gen
khuéch dai

Khi vector pJET1.2 c6 mang phan doan gen
muc tiéu dugc bién nap vao vi khuén, cic dong vi
khudn bién nap sé phat trién va tao khudn lac trén
moi trudng chiia ampicilin do pJET1.2 ¢ mang gen
khang ampicilin va gen chon loc 4m eco47IR (loai bo
cac dong mang vector tu dong vong). Két qua bién
nap da thu dugc cac dong vi khuén phat trién trén
moi trudng LB b6 sung 100 mg/L ampicilin, cho
thdy qua trinh bién nap da thanh cong. Tuy nhién,
dé dam bao chic chan doan gen dugc gin vao vector
dung 1a gen muc tiéu, cic khuén lac da dugc kiém
tra bang phan tng PCR v6i cdp moi pJET1.2. Két
qué phan ting da thu dugc phian doan DNA c6 kich
thudc phu hgp véi du kién (306 bp), bao gom kich
thudc ctia phan doan dugc cheén (188 bp) va kich
thudc ciia mot doan gen trén plasmid (118 bp). Piéu
nay cho thdy cac dong vi khudn dugc kiém tra cé
mang vector chtia gen muc tiéu (Hinh 3).

306 by

Hinh 3. Két qué dién di san ph4m PCR kiém tra khuén
lac v6i cap méi pJET1.2

Ghi chil: L: thang DNA, I: chiing dm, 2-4: mdu
khudn lac.

Két qua giai trinh ty plasmid va so sanh trén
ngan hang gen NCBI cho thay phan doan gen dugc
dong héa vao vi khudn c6 trinh ty tuong dong &
muc trén 90% véi trinh ty tuong ting cta EAPV
da dugc cong bé (Hinh 4). Diéu nay cho thay phin
doan gen dugc tach dong va khuéch dai dugc la
doan trinh ty gen ma héa CP ctia EAPV.

o e [
| | w |- v w
K1724830.1 East Aslan Passifiota virus isolate EAPY.|B-gpd. complele genome 212 212 100% De76 03.00% 10151 Query 1
MHO22005.1 East Asian Passifiora vicus slcain EAPY-1B isolate WE2 coal prolein gene. pactial cds 212 212 100% D76 03.00% 1370 Query_ 1l
MH922090.1 East Asian Passifora virus sirain EAPY-IB isolate DGB coal prolein gene. partial ¢ds 21 212 0% S0 D3.00% 1376 OQuery 1l
ABO27436.1 Easl Aslan Passifiora vious GP gene for coat protein. partial cds. lsolate: Atala 207 207 100% de-T4 02.50% 1220 Query 1l
KY077654.1 East Aslan Pasaifiora virus Isolate GH15-4 coal protein gene. partial cds 207 267 100% 474 0285% 882 Query 1l
MK106865 1 East Asian Passifiora virus isolate J817.15 coat protein gene. partial cds 207 207 100% de4 0286% 882 Query 1l
MH022064.1 East Asian Passifiona virus strain EAPY-IB isolate DC? coat prolein gene. partial cds 201 201 100% 2072 02.02% 1376 Query 1
KY077852.1 East Aslan Passifiora virus isolale DY 16-1 coat protein gene, partial cds 200 201 100% 2072 02.02% 882 Query_l
KYO77653.1 East Asian Passifiora virus isolae NJ14:1.coal protein gene. partial cds 200 201 100% 2072 0202% 882 OQuery !l

Hinh 4. Két qua so sanh trinh tu doan gen khuéch dai véi cac trinh ty gen EAPV
dugc cong bé trén ngan hang Gen NCBI

3.4. Thiét 1ap phan ting Real-time PCR

Phan ting Real-time PCR phat hién EAPV cho
san phdm khuéch dai dugc thé hién bing dudng
biéu dién tin hiéu huynh quang. Trong dé, dudng
biéu dién tin hiéu ctia cdc mau cb s ban sao 10°,
10°, 10*/uL déu vugt trén tin hiéu nén (Hinh 5), v6i
chu ky ngudng lan lugt 1a 23,19; 25,38; 27,01. San
phdm khuéch dai ctia cd 3 mau cé nhiét do nong
chay (Tm) & khoang 78°C (Hinh 6). Diéu nay cho
thdy, viéc thtt nghiém phan ting Real-time PCR
khuéch dai phan doan gen muc tiéu da thuc hién
thanh cong.
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Hinh 5. Biéu d6 khuéch dai phin doan gen muc tiéu
dua trén tinh hiéu huynh quang
Ghi chii: Truc tung (Y): Cudng do huynh quang, truc
hoanh (X): Chu ky nhiét. N: chitng dm; 1: mau 10° bdn
sao/pL; 2: mau 10° bdn sao/uL; 3: mdu 10* ban sao/uL.



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 10(131)/2021

0016 123
0012

dFfdT

0.004

6600 69.00 7200 7500 7800 8100 8400 6700 S0.00 9300 9600
Temperature

Hinh 6. Biéu d6 phan tich nhiét d6 nong chay phan
doan gen muc tiéu
Ghi chii: N: chitng am; 1, 2, 3: mdu 10° 10°, 10* bdn
sao/uL.
3.5. Thiét 1ap duong chuidn cho phan ting real-
time PCR

Duodng chudn da dugc thiét 1ap dua trén gia tri
chu ki nguéng (Ct) thu dugc khi thuc hién phan
ting real-time PCR véi cdc mau chuén c6 s6 lugng
bao sao thay d6i tu 107 - 10*ban sao/uL (Bang 3).
Phuong trinh dudng chuén c6 dangy = -3,3346x +
40,924 v6i hé s6 tuong quan R*= 0,9903 (Hinh 7).

Bang 3. Gid tri Ct ctia phan tng khuéch dai gen

Mau (ban sao/pL) Log sd ban sao Ct
107 7 16,04
10° 6 19,42
10° 5 22,99
10* 4 25,84
10° 3 29,20
107 2 33,43

40

25 & \‘\\
& 20 - \

15

10

y=-3.3346x + 40.924
R¥=0.9903

Log s8 bén sao

Hinh 7. Biéu d6 duong chuén ctia phin ting khuéch
dai ph4n doan gen muc tiéu

3.6. Xac dinh gi6i han phat hién cia phan tng
real-time PCR

Vi 6 mau chuin (cd s6 ban sao tii 10° - 10° ban
sao/uL) dugc st dung, phan tng real-time PCR
chi cho tin hiéu khuéch dai & cdc mau c6 10*> dén
10° (ban sao/pL), v6i chu ky nguéng co gia tri thay

doi tu 32,87 dén 20,17 (Bang 4). Diéu nay cho thay
mau co s ban sao thdp nhit c6 thé phét hién dugc
trong truong hop nay la 10? (ban sao/uL).

Bang 4. K& qua phan ting Real-time PCR khéch dai gen

$6 ban sao/pL Ct,
10° 20,17 £ 0,30
10° 23,44 + 0,56
10* 27,21 £ 0,69
10° N 30,03 £ 0,21
10? 32,87 £0,25
10 -
10° -

Két qua thuc hién phan tng lap lai 10 lan véi
mau c6 10* ban sao/uL déu thu dugc tin hiéu
khuéch dai & tat ca cac lan lap lai véi gia tri chu ky
ngudng trung binh & mtc 32,87 (Hinh 8).

bidesre

1.200
0.500

0.600

Fluorescence

0.300

noon AL
000 400 &0

1200 1600 2000 2400 2800 3200 3600 40.00
Cyde

7] 5YER Green]

Hinh 8. Biéu d6 tin hiéu huynh quang khuéch dai gen
v6i mau cé 10? ban sao/uL

Nhu vay, nguéng phat hién ctia phan ting c6 thé
dugc xdc dinh 6 mtic 10” ban sao/pL. V6i ngudng
phat hién nay, phan ting real-time PCR c6 thé cho
phép phat hién dugc sy hién dién ctia virus trong
cay & giai doan sém. Két qua nay c6 y quan trong
doi voi viéc tdm sodat virus ciing nhu chon loc
nguon cay d4u dong sach virus.

3.7. Xac dinh giéi han dinh lugng ctia phan tng
real-time PCR

Gi6i han dinh lugng cta phan tng real-time
PCR dugc phan tich v6i mau & cic nong do 102
10°% 10*ban sao/pL. Két qua cho thdy, gia tri RSD
cua phan tng dat mic thdp hon 25% & mau cé
nong do 10? va 10° ban sao/pL (Bang 5). Va mau ¢
nong do thap nhat ma & d6 phan ting c6 gia tri RSD
pht hop (< 25%) 1a 10° ban sao/pL. Nhu vay, gi6i
han dinh lugng dugc cta phan tng c6 thé dugc xac
dinh & mtic 10° ban sao/pL.
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Bang 5. Két qué xac dinh giéi han dinh lugng phan ting real-time PCR khuéch dai gen

S6 ban sao ly thuyét S6 ban sao thuc nghiém Do chéch (%) SD RSD (%)
107 170,649 -70,649 119,64 69,830
10° 1386,955 -38,696 338,812 24,430
10 9114,357 8,856 1399,102 15,350
3.8. Pinh lugng virus trong mau chanh day IV. KET LUAN

Virus c6 trong mau la chanh day dugc dinh
lugng dua trén s6 lugng phan doan gen muc tiéu.
Gia tri nay dugc tinh toan dua trén dudng chuén da
thiét lap va chu ki nguéng trung binh ctia mau tht
nghiém (Bang 6). Gid tri dinh lugng virus dao dong
tt 3,30 x 10° dén 5,06 x 107 s6 ban sao/uL.

Bang 6. Gid tri Ct trung binh cia miu 14 chanh day da
thu thép va gia tri dinh luong tuong tGng

Ki hiéu mdu | Ct trung binh G(': ot:::'s‘: ol/‘;‘;’)‘g
DD 01 12,73 2,79 x 107
DD_02 12,72 2,81 x 107
DD_03 14,65 8,06 x 10°
DD _04 14,77 7,44 x 10°
DD_05 15,51 4,61 x 10°
DD_06 16,08 3,20 x 10°
DD_07 11,60 5,79 x 10°
DD_08 12,12 4,15 10°
DD_09 12,95 2,42 % 10°

BMT_01 19,59 3,30 x 10°
BMT_02 14,32 1,00 x 107
BMT_03 15,21 5,61 x 10°
BMT_04 12,82 2,64 10°
BMT_05 13,56 1,63 % 10
BMT_06 14,59 8,36 x 10°
BMT_07 13,47 1,73 x 107
BMT_08 13,94 1,28 % 107
BMT_09 13,98 1,24 % 107
BMT_10 11,81 5,06 x 107
BMT_11 12,43 3,39 x 107
BMT_12 13,26 1,98 x 107
BMT_13 14,64 811 x 10°
BMT_14 15,21 5,60 x 10°
BMT_15 14,11 1,14 x 107
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ba thiét lap dugc quy trinh phat hién virus EAPV
gy bénh trén chanh diy bing RT-PCR véi ngudng
phat hién va dinh lugng & mtic tuong ting 10* va 10°
ban sao/mL. Quy trinh phat hién dugc st dung dé
dinh lugng virus trong cdc mau chanh day véi lugng
virus dao dong tii 3,30 x 10°> dén 5,06 x 107 s6 ban
sao/pL.
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Development of diagnostic procedure for East Asian Passiflora virus affecting passion
fruit (Passiflora edulis Sim) by RT-PCR
Huynh Nguyen Minh Nghia, Nguyen Dang Quan, Nguyen Xuan Dung
Abstract

East Asian Passiflora virus (EAPV) is one of three viruses that cause woodiness disease which seriously affects the
yield and quality of passion fruit. It is necessary to detect early and accurately the presence of viruses on passion
fruit for effective control. This study establishes a RT-PCR procedure for virus detection using RNA extracted from
infected passion fruit leaf tissue. The viral coat protein-coding gene segment was amplified by RT-PCR, cloned, and
sequenced prior to the establishment of the RT-PCR. Limit of detection (LOD) and limit of quantification (LOQ)
of the amplification reaction were also determined. The results showed that the RT-PCR successfully amplified a
gene segment of ~188 bp which is 86.17-93.09% homologous to the published EAPV gene sequences. The RT-PCR
presents a calibration curve y = -3.3346x 40,924, the correlation coefficient R2 = 0.9903. The response thresholds for
detection and quantification were 100 and 1000 copies/pL, respectively. The passion fruit samples in the collection
were infected with the number of viruses from 105-107 copies/pL as diagnosed by the established method.

Keywords: Passion fruit (Passiflora edulis Sims), East Asian Passiflora virus, coat protein gene, RT- PCR
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DANH GIA HIEU QUA KIEM SOAT BENH CUA VI KHUAN BAN PIA POI KHANG
TRIEN VONG POI VOI BENH DOM LA (Xanthomonas spp.)
TREN CAY HOA HONG (Rosa spp.)

Lé Uyén Thanh"*, T6 Lan Phuong,
Tran Dinh Gioi’, Nguyén Diic Do?
TOM TAT

Trong diéu kién ngoai dong, két qua danh gia hiéu qué kiém sodt bénh ctia ba dong vi khuidn X61, G24
(Bacillus subtilis) va T265 (Paenibacillus elgii) d6i véi ba dong XR13, XR9, XR18 (Xanthomonas spp.) gy bénh
dom 14 trén cay hoa hong da ghi nhén cac nghiém thic c6 xu ly v6i vi khuén déi khang déu dat hiéu qua kiém
soat bénh cao. Trong do, dong X61 va T265 c6 hiéu qua giam bénh tuong duong nhau, dao dong tli 58,3% dén
65,2%. V6i hiéu qua giam bénh cao nhat, dong G24 1an lugt dat 74,5%, 75,7% va 75,6% doi v6i XR13, XR9 va
XR18, tuong ting. Phéin tich chi s6 AUDPC ctia X61, T265, G24 déu ghi nhan thdp hon tii 2,1 dén 5 lan so
v6i nghiém thtic chi lay bénh. Trong d6, dong G24 dat chi s6 AUDPC thép hon tti 1,6 dén 2 14n so véi X61 va
T265. Nhin chung, c6 thé st dung ba dong vi khuén d6i khang G24, X61, T265 dé kiém soat bénh dém la do
Xanthomonas spp. gay ra trén cay hoa hong. Trong d6, dong G24 dat hiéu qué kiém sodt bénh cao nhit va c6

tiém ning dugc st dung nhu tdc nhan kiém sodt bénh sinh hoc trén cay trong.

T khéa: Cay hoa hong, chi s6 AUDPC, hiéu qué gidm bénh, vi khuin d6i khang, Xanthomonas spp.

I. PAT VAN PE

Vi khuén thudc chi Xanthomonas 1a nguyén
nhan gay bénh trén nhiéu loai ciy trong kinh té
quan trong nhu lda, ciy c6 mui, sin, ca chua, 6t,
dau, chanh day, mia, chudi,...(Ryan et al., 2011).
Trén cay hoa hong (Rosa spp.), X. axonopodis dugc
ghi nhin gay bénh dom la tai Texas va Florida,
Hoa Ky (Huang et al., 2013). Tai lang hoa Sa Béc
tinh Dong Thap, dong Xanthomonas spp. dugc xac
dinh gay bénh d6m la trén cay hoa hong (Nguyén
Thi Thu Ciac va Tran Thi Thu Thay, 2014). Bénh
do Xanthomonas spp. c6 thé dugc truyén sang cay
trong khoe manh bing cac hoat dong canh tac nhu
cat tia, phun suong, nudc mua, bui dat va c6 thé do
con trung.

Viéc st dung thudng xuyén thudc trii bénh hoa
hoc da dan dén nhiéu tac dong khéng mong mudn
nhu 6 nhiém moi trudng, gay doc tinh do ton du
trén san phdm, va c6 thé phat sinh tinh khang
thudc ctia mam bénh. Phong tru sinh hoc la mot
bién phdp thay thé day trién vong vi ¢6 nhiéu uu
diém vé tinh bén viing, phuong thiic hoat dong va
doc tinh so vdi thudc trit bénh héa hoc. Kiém soat
sinh hoc bang cach st dung vi sinh vat va cac san
phdm ctia ching da dugc chiing minh la c6 hiéu

qua trong viéc kiém sodt cac loai Xanthomonas spp.
(Murate et al., 2015). Trong nghién ctiu nay, danh
gia hiéu qua kiém sodt bénh ctia ba dong vi khuén
doi khang trién vong (X61, G24 va T265) d6i véi
ba dong Xanthomonas spp. (XR13, XR9, XR18) gay
bénh dom 14 trén cay hoa hong dugc thuc hién &
diéu kién ngoai dong, nham chon ra dugc dong vi
khuén c6 hiéu qua kiém soat bénh cao nhdt trong
phong trti bénh dém 4 vi khuén trén cidy hoa hdng.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

- Ba dong vi khudn d6i khang X61, G24 (Bacillus
subtilis) va T265 (Paenibacillus elgii) dugc phan lap
va tuyén chon tti mau dét thu thap tai ba viing sinh
thai dai dién tai tinh Pong Thap, gébm Khu du lich
sinh thai Gao Gioéng, Khu di tich lich st vin hoa
Xéo Quyt, Vuon Qudc gia Tram Chim (Lé Uyén
Thanh va ctv., 2021). Ba dong vi khuén giy bénh
Xanthomonas spp. (XR13, XR9 va XR18) dugc phan
lap tu vét bénh dom la trén la ctia cay hoa hong ltia
(Rosa spp.) tai lang hoa Sa Péc, tinh Pong Thap va
dugc luu giti tai Truong Pai hoc Dong Thap.

- Moi trudng nuéi cdy vi sinh vat nhu moi
truong King’s B, nudc cat vo trung.

' Pai hoc Bér}g Thgip; 2 Pai hoc Can Tho
3 Vién Lua Bong bang song Ctru Long
* Tac gia chinh: E-mail: uyenthanh0809@gmail.com
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