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UNG DUNG KY THUAT PCR CHAN DPOAN PIPER YELLOW MOTTLE VIRUS
GAY HAI TREN HO TIEU (Piper nigrum 1.) O VIET NAM
Nguyén Xuén Diing', Duong Hoa X6!
'Trung tAm Cong nghé Sinh hoc Thanh phd H6 Chi Minh

TOM TAT

Piper yellow mottle virus (PYMoV) la m¢t trong 2 loai virus giy hai chinh trén ho tiéu da dugc phat hién & nhiéu
nudc trén thé giGi. Tuy nhién, vin dé chin dodn virus PYMoV trén ho tiéu van chua dugc quan tdm nhiéu tai Viét
Nam. D€ ho trg cho viéc chin dodn chinh xdc tdc nhin giy bénh virus trén ho tiéu, trong d6 c6 PYMoV, va sdn xudt
giéng tiéu sach virus & Viét Nam, quy trinh PCR d4 dugc phét trién d€ chin dodn virus nay. Theo d6, ky thuit PCR
dugc dp dung d€ khuéch dai doan gen ¢ kich thudc khoang 450 bp hay 400 bp tli bo gen virus véi méi PYMol hay
PYMOolII tuong ting. Quy trinh chdn dodn dugc st dung cho viéc xdc dinh sy hién dién ctia virus & cac vuon trong hd
tiéu tai cac khu vuc Tay Ninh, Déng Nai va Dak Lik. Két qué cho thdy da phat trién thanh c6ng quy trinh chidn dodn
PYMoV. Phan tng PCR c6 thé phat hién virus § mutic 100 ban sao/pL. Trinh ty doan gen khuéch dai c¢6 do tuong
dong tu 85% - 87% so vdi trinh ty da dugc cong bo trén Ngan hang gen. Su hién dién cta virus dugc ghi nhin & tat
ca cac khu vuc khao sat v6i ty 1é nhiém trung binh 41,12% (88 trong téng s6 214 mau). Ty 1¢ nhiém virus cao nhit
dugc ghi nhan tai Tay Ninh (57,69%) va thap nhat tai Dong Nai (24,51%). Két qua nay cho thdy PYMoV hién dang

gy nhiém khd pho bién trén ho tiéu & Viét Nam.
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I. DAT VAN BE

Ho tiéu (Piper nigrum L.) la mot loai cay trong c6
gid tri kinh t€ hién dang dugc trong phd bién & Viét
Nam. Bénh do virus géy ra gay anh hudéng nghiém
trong dén nganh san xudt ho tiéu do lam gidm nang
sudt thu hoach. Cac triéu ching dic trung cta bénh
bao gém la bi giam kich thuéc, kham va bién dang;
cdy coi coc, tao ra gié hoa ngdn va it hoa. Triéu chting
bénh c6 thé khé phén biét dugc bang mit thudng &
mot s6 thoi diém, giai doan sinh trudng va dudi tac
dong ctia mot s6 nhan t6 khac (de Silva et al., 2002).

Piper yellow mottle virus (PYMoV) la virus DNA
mach kép, gay nhiém trén cdc loai thudc gidng tiéu
(Piper spp) (Lockhart et al.,1997) va da dugc phat
hién trén cay ho tiéu & cic nude nhu Brazil (Duarte
et al., 2001), Sri Lanka (de Silva et al., 2002), An do
(Bhat et al., 2003; Hareesh va Bhat, 2008; Bhat ef al.,
2009), Malaysia, Philippin, Thai Lan (Lockhart ef al.
1997). Tuy nhién, tai Viét Nam, cac nghién ctu phat
hién PYMoV trén ho tiéu van con rat it. Mot s6 ng-
hién ctiu vé nhan giong ho tiéu sach virus da cong
b6 chi tién hanh kiém tra sy hién dién cta cac loai
virus nhu TMV (Tobaco mosaic virus) (Nguyén Thi
Kim Linh et al., 2006), ToMV (Tomato mosaic virus),
PVX (Potato virus X), PVY (Potato virus Y) (Poan
Thi Ai Thuyén et al., 2005; Nguyén Thi Kim Linh et
al., 2006) va CMV (Cucumber mosaic virus) (Poan
Thi Ai Thuyén et al., 2005). Vi vy, viéc nghién ctu
chin doén va tlii d6 xdc dinh sy hién dién cia PYMoV
trén ho tiéu trong tai Viét Nam la van dé c6 y nghia

quan trong d6i v6i viéc chdn doan bénh virus trén
ho tiéu & trong nudc.

Nghién ctiu nay dugc thyc hién nhim dé xuét
quy trinh chdn dodn nhanh PYMoV trén ho tiéu,
gop phéan then chét trong cong tac san xudt giong ho
tiéu sach virus ¢ Viét Nam.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Mau 14 ho tiéu c6 bi€u hién cac triéu ching nhu
kham va bién dang dugc thu thép tai cac vudn trong
ho tiéu ¢ Viét Nam.

Méi PYMol va PYMolII dung cho khuéch dai
doan gen cta virus.

Chung vi khuédn E.coli DH5a st dung cho nhan
dong gen.
2.2. Thoi gian va dia diém nghién ciu

Céc thi nghiém dugc thuc hién trong khoang thoi
gian tii 01/2012 dén 12/2014 tai phong Cong nghé
Sinh hoc Thyc vét, thudc Trung tim Cong nghé Sinh
hoc Thanh ph6 H6 Chi Minh.
2.3. Phuong phap nghién ctiu

2.3.1. Téch chiét DNA

ADN t6ng s6 dugc tach chiét tit mau 13 ho tiéu
c6 bi€u hién triéu chiing nhiém virus (100 mg) bang
kit tach chiét ADN EZ-10 Spin Column Plant DNA
Minipreps (Biobasic, Canada). DNA sau khi tach

' Trung tam Cong nghé Sinh hoc Thanh phé H6 Chi Minh
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chiét dugc phan tich va xdc dinh ham lugng bang
may do quang phé NanoDrop (Thermo).

2.3.2. Khuéch dai gen muc tiéu bang PCR

Poan gen ORFI hay ORFIII dugc khuéch dai
bing phan ting PCR véi méi PYMol (Moi xudi:
5-TAACAGGACTAGGGATCG-3, Mobi ngugc:
5-CAGCTGGTCTTGATAATAG-3" (Bhat va Siju,
2007) hay PYMolIII (Mbi xudi: 5-CTATATGAAT-
GGCTAGTGATG-3, Moi ngugc: 5-TTCCTAG-
GTTTGGTATGTATG-3’) (Bhat et al., 2009). Phan
ung dugc thuc hién vé6i thé tich 25 pL, chia 5
puLDream TagBuffer (10X), 0,2uLDream Taqg DNA
Polymerase (5 U/uL), 0,5uL dANTP (10 mM) (Ther-
mo), 0,2uLRiboSafe RNase Inhibitor (40U/uL)
(Biobasic), 17uL Nuclease-free H,0, 0,5 uL(10 pM)
moi loai mo6i xudi va mdi ngugc, va 1 pL mau DNA.
Chuong trinh nhiét gom 1 chu ky 95°C/5 phut; 39
chu ky 95°C/15 giay, 45°C/30 giay, 72°C/1 phit va 1
chu ky 72°C/15 phit. San phdm PCR dugc phan tich
bing dién di trén gel agarose 1,5% v6i hiéu dién thé
100 V trong thdi gian 30 phit.

2.3.3. Xdc dinh trinh ty gen

Poan gen muc tiéu sau khi khuéch dai bang
phan Gng PCR dugc gan vao vector pJET1.2
(CloneJET™ PCR Cloning Kit-Fermentas). Vector
sau khi da gan gen dugc bién nap vao vi khuén E.
coli DH5a béng phuong phap hoéa bién nap. Dich
té bao vi khudn E. coli DH5a sau khi bién nap
dugc cdy trai trén dia petri chifa moéi truong LB
b6 sung 100mg/L ampicillin, nudi cdy qua dém
& 37°C. Khuin lac cta cédc dong té€ bao moc dugc
trén moi trudng khang sinh dugc kiém tra truc tiép
bang phdn tng PCR véi moi pJET1.2 (Moi xubi:
5’CGACTCACTATAGGGAGAGCGGC-3’, Méi
ngugc: 5-AAGAACATCGATTTTCCATGGCAG-3’)
dinh vi trén vector & hai ddu ctia vi tri doan gen dugc
chén vao. Dong vi khuén thu dugc sau khi sang loc
va kiém tra dugc tach plasmid (st dung kit ADN-
Spin™ Plasmid ADN Purification Kit - Intron) va
tién hanh giai trinh ty thong qua hing Macrogen
(Han Qudc). Két qud gidi trinh tu sé dugc so sinh
trd lai véi céc trinh ty clia virus duge cong bo trén
Ngén hang gen.
2.3.4. Xdc dinh ¢ nhay cia phdn iing PCR

Tién hanh tich plasmid tii dong vi khudn da
dugc tao dong, do ham lugng DNA va tinh todn s6
lugng ban sao c6 dugc theo cong thiic:

Khéi ligng DNA x 6.022 x 107

Chiéu dai doan gen x 1 x 10°x 650

S6 ban sao (copies) =
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Trong d6 khéi lugng DNA tinh bang don vi ng va
chiéu dai doan gen tinh bang bp (Nguo6n: URI Ge-
nomics & Sequencing Cente, http://cels.uri.edu/gsc/
cndna.html).

D9 nhay cta phan ting sé dugc kiém tra dya trén
viéc thuc hién phan ting v6i mau c6 sd ban sao biét
trudc, duoc pha lodng thanh cdc ndng do khéc nhau
theo hé s6 bac 10 (107, 107, 107, 10, 107,...). Xac
dinh mau c¢6 n6ng d6 thdp nhit ma phan ting c6 thé
phat hién dugc, tii d6 tinh ra s6 ban sao tuong Gng.

2.3.5. Chdn dodn su hién dién ciia PYMoV trén ho
tiéu ngoai thuc tién sdn xudt

Mau 14, thu thép nglu nhién tlf cic vudn trong
ho tiéu & cac khu vuc Tay Ninh, Pong Nai, Dak Lak,
dugc tach chiét ADN va thuc hién phin tng PCR
khuéch dai gen dé€ xac dinh sy hién dién ctia virus.
Tinh trang nhiém virus dugc danh gia dya trén ty 1é
gitia s6 mau cho két qua duong tinh véi phan ting
PCR va téng s6 mau dugc kiém tra.

II1. KET QUA VA THAO LUAN
3.1. Tach chiét ADN

Két qua phan tich ADN cho thdy chis6 OD, .
va néng d6 ADN ctia cac mau tach chiét déu dat gia
tri gin v6i miic chudn vé chit lugng DNA ding cho
phan ting PCR (OD~1,8 va néng d6 ~ 50-100 ng/uL)
(Bang 1). Cac mau ADN nhu véy c6 thé ddm bao do
tinh khiét va nong do dé st dung cho phan ting PCR
khuéch dai gen.

Bang 1. K&t quéd phén tich ADN tach chiét

Mau oD, .., Né‘(‘fgc}‘::lLl))NA
M1 1,74 41,4
M2 1,75 58,2
M3 1,76 433
M4 1,75 53,5
M5 1,77 45,8
Trung binh 1,75 48.4

3.2. PCR chan doan PYMoV

Theo tinh toan ly thuyét, hai cdp moi PYMol va
PYMOolIII ¢6 khd ning khuéch dai phan doan gen
¢6 kich thudc tuong Gng 14 450 bp va 400 bp tu
viung gen ORFI va ORFIII cta virus. Két qua phan
ting PCR d4 thu dugc bing DNA & vi tri gitia 400
bp va 500 bp cho trudng hop moéi PYMol; va mot
bidng DNA & vi tri khoang 400 bp cho truong hgp
moi PYMolII (Hinh 1). Két qua nay cho th4y phan
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tung PCR da khuéch dai dugc hai phian doan DNA
c6 kich thuéc nhu dy kién tit DNA tach chiét tu
mau 14 tiéu. Theo thiét ké ctia mdi khuéch dai, cac
phan doan DNA nay la san phdm dugc khuéch dai
tlt gen cuia virus. Mac du vay, van khong thé khang
dinh chéc chin cic trinh tu da dugc khuéch dai ¢
phai la trinh tu gen ctia virus hay khong, béi vi kha
ning bat cdp va khuéch dai ctia mdi véi mdt doan
DNA nao dé trong DNA t8ng s6 téch chiét tit mau
14 vin c6 thé xay ra. Vi vay, d€ khing dinh chic
chdn diéu nay, cac phan doan DNA thu dugc sau
khi thyc hién phéan tng khuéch dai da dugc dong
hoéa va giai trinh ty.

Hinh 1. Két qua kiém tra san pham cia phan tng
khuéch dai gen virus PYMoV véi cap mdi PYMol (A)
va PYMolII (B). 1. Chimg 4m (nudc cat), 2. Thang
DNA (GeneRuler 100 bp, Thermo Scientific), 3-5. Mau.

3.3. Xac dinh trinh ty gen

Sau khi gin gen vao vector va bién nap vao vi
khudn, da thu dugc cdc khudn lac phét trién trén

moi trudng LB b6 sungl00 mg/L ampicilin. Cac
khudn lac nay tiép tuc dugc kiém tra bang phan tng
PCR v6i cdp moi pJET1.2. Két qua phéan tng thu
dugc bang DNA & vi tri khoang 600 bp va 500 bp
tuong tng cho trudng hgp méi PYMol va PYMolll,
phu hgp véi kich thuéce san phdm du kién 1a 568 bp
va 518 bp (Hinh 2). Diéu nay cho thay ciac dong vi
khudn nay c6 mang vector chiia gen muc tiéu

800bp

5000p [

Hinh 2. Két qua kiém tra sy hién dién cta doan gen
muyc tiéu trong cdc dong vi khuén véi cip moi pJETL.2
ndm trén vector. 1: Thang DNA; 2, 3. Khuén lac mang
doan gen dugc khuéch dai v6i moi PYMol; 4,5. Khudn
lac mang doan gen dugc khuéch dai véi moi PYMolII

Két qua giai trinh ty gen tU plasmid va so sanh
trén Ngéan hang gen cho thiy doan gen khuéch dai
dugc ding l1a gen (ORF1/hypothetical protein) clia
virus PYMoV, véi d¢ tuong dong dat 85-87% so véi
cdc trinh ty dd dugc cong bé (Hinh 3). Két qua nay
cho thay phan tng PCR da khuéch dai ding doan
gen cling nhu virus muc tiéu.

v
527 527 33% 1e-145 87% AJG26981.1
507 507 33% 1e-139 87% EU0097251
™ Piper yellow motle virus from India bypothefiza protein qene. pertial cds 505 505 33% Se-139 87% DQS362281
™ Piper yellow motfle virus from India hypothefizl profein aene, partial cds 499 499 33% 2e-137 86% DQ836234.1
™ Pioer yellow mofle virus from India bypothefizalprotein qene, partial cds 499 499 33% 2e-137 86% DQ836226.1
457 457 33% 2e-124 85% DQ836236.1

Hinh 3. Két qua so sanh trinh ty¢ doan gen khuéch dai dugc
ctia virus PYMoV véi cac trinh tu dugc cong bo trén Ngin hang gen.

3.4. Xac dinh d¢ nhay caa phan ting PCR

bé x4c dinh nguong phat hién, phan ting PCR
da dugc thuyc hién véi cip mdi PYMol trén 10 mau
virus PVY c6 nong d6 virus tit 10'° dén 10' ban sao/
uL, tuong ung & mic 10 ti dén 10 ban sao/uL. Két
qud phan ting di thu dugc bing DNA & vi tri gan
500 bp, pht hgp véi kich thudc san phdm dy kién

450 bp. San phdm khuéch dai hién dién & cac mau
6 ndng do tii 101 dén 102ban sao/uL. O trudng hop
mau c6 néng do 10' ban sao/uL, khong thu dugc san
phém khuéch dai (Hinh 4). Nhu vay, phin ting PCR
trong truong hgp nay cé thé phat hién dugc gen
virus ¢ mtic 100 bén sao/pL.
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500bp
250bp

Hinh 4. Két qua kiém tra sdn phdm ctia phan ting khuéch dai gen virus PYMoV véi méi PYMol
¢ cac néng dd mau (DNA plasmid) khéc nhau

1 - 10: Mdu cé néng do 10" - 10" theo thit ty pha loang bdc 10; 11: Thang DNA

Do nhay c6 ¥y nghia rit quan trong d6i véi mot
phén ting PCR stt dung cho muc dich chan doan tac
nhén giy bénh, dic biét ddi véi cdc tdc nhan co biéu
hién tiém 4n nhu virus thyc vat. P9 tin cdy cta két
qua trong cac trudng hgp dugce két ludn 4m tinh phu
thuc rdt nhiéu vao d6 nhay cta phan tng. Mot s6
nghién ctiu st dung PCR chén doan virus PYMoV
trén ho tiéu da xac dinh d¢ nhay thong qua viéc thuc
hién phan tng v6i cac mau pha loang theo hé s6 bac
10 tit DNA téch chiét (de Silva et al., 2002; Bhat et
al.,2007; Bhat et al., 2009, Bhat va Siljo, 2014). Tuy
nhién, phuong thiic nay chi cho phép udc lugng do
nhay tuong d6i vi khong thé xic dinh dugc lugng
virus cé trong mau tach chiét ban dau la bao nhiéu.
Gid tri nay nhiéu hay it phu thudc vao mdc do nhiém
virus ctia mau dugc tach chiét DNA. Cung phuong
théc st dung mau pha loang nhu trén, tuy nhién
nghién ctiu nay da thyc hién phan tGng trén cic mau
¢6 s6 lugng ban sao gen virus dugc biét trude, do do
c6 th€ xdc dinh chinh x4c d6 nhay ctia phan ting. Véi
d6 nhay dat muc 100 ban sao/1pL, phan ting PCR c6
thé cho phép phat hién dugc sy hién dién ctia virus
trong cay & giai doan sém ctia sy lay nhiém. Két qua
nay cé y quan trong d6i véi viéc tdm sodt virus cling
nhu chon loc nguén cay dau dong sach virus d€ san
xudt giong ho tiéu phuc vy cho san xuét.

3.5. Ch4an doan sy hién dién caa PYMoV trén ho
tiéu trong thuc té san xuit

Két qua kiém tra cho thdy c6 88 mau nhiém
PYMoV, chiém ty 1¢ 41,12%, trong téng s6 214 mau
hé tiéu dugce thu thép tai cac khu vuc cé dién tich
trong ho tiéu lén ¢ Viét Nam nhu Tay Ninh, Dong
Nai va Dak Lak. Trong do, ty 1& nhiém virus cao nhét
dugc ghi nhén tai Tay Ninh (57,69%) va thdp nhat
tai Dong Nai (24,51%) (Bang 1). Két qua nay cho
thdy c6 sy hién dién cia PYMoV trén ciy hé tiéu
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trong & Viét Nam va virus nay hién dang gay hai kha
phd bién & cdc vudn trong tiéu véi ty 1é trung binh
vugt trén muc 40%.

Bang 2. Ty 1¢é nhiém PYMoV ctia mau hé tiéu

thu thép tai cdc khu vuc
Khuvycliay | S0 mau So mau Ty 1é
x s nhiém
mau kiém tra . (%)
virus
T4y Ninh 104 60 57,69
Déng Nai 102 25 24,51
Dak Lak 8 3 37,50
T(A)’ngsé' 214 88 41,12

PYMoV la mét trong hai loai virus gay hai nghiém
trong trén ho tiéu, tuy nhién vin chua dugc dé cap
dén trong cac nghién ctiu vé phat hién virus gay hai
trén ho tiéu dugc cong bé chinh thiic tai Viét Nam.
Diéu nay da vo tinh tao ra ké hé trong viéc kiém sodt
bénh do virus gay ra trén ho tiéu ciing nhu cong tac
san xudt giong ho tiéu sach bénh. Véi viéc thiét 1ap
dugc quy trinh phét hién c6 d§ nhay cao dong thoi
khang dinh sy hién dién ctia PYMoV tai Viét Nam,
nghién ctiu nay sé mang lai nhiing thay déi tich cyc
déi véi viéc trong va san xudt ho tiéu trong nude.

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Quy trinh PCR st dung 2 cdp mo6i PYMol va
PYMolII déu c6 thé chdn doan nhanh va chinh xac
PYMoV trén cay ho tiéu véi nguéng phat hién &
muc 100 ban sao/pL.

- Ung dung quy trinh trén vao viéc chdn doan da
ghi nhén dugc ty 1é trung binh 41,12% nhiém PY-
MoV trén tdng s6 214 mau ho tiéu thu thép tai 3 tinh
Tay Ninh, Dong Nai va bak Lak.
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4.2. Dé nghi

Quy trinh chén dodn c6 thé dugc dp dung dé phat
hién nhanh PYMoV trén mau 14 ho tiéu. Quy trinh
nay can dugc st dung rong rai dé kiém ching tinh
dac hiéu va d¢ chinh xéc ctia né trong céng tac chan
doan bénh virus géy hai ho tiéu ¢ Viét Nam.
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Nguyen Xuan Dung, Duong Hoa Xo
Abstract

Piper yellow mottle virus (PYMoV) is one of two main types of pepper-infecting viruses that has been identified
in many countries in the world. However, in Vietnam, the diagnosis of this virus in pepper has not been adequate
attention. For supporting accurate diagnosis of the agents causing viral diseases in pepper, including PYMoV,
and production of the pepper free-virus seedlings in Vietnam, a PCR protocol was developed to detect PYMoV.
Accordingly, the PCR was designed to amplify the 400 or 450 bp segment of the viral genome using primer of
PYMol or PYMolIl, respectively. This diagnosis protocol was also used for determining the presence of PYMoV in
pepper growing areas of Tay Ninh, Dong Nai and Dak Lak provinces of Vietnam. The results showed that the PCR
protocol was successfully developed for detecting PYMoV from pepper leaf. The PCR was able to detected the virus
in a pepper leaf sample at a level of 100 copies/uL. The sequence of amplified gene fragment with homology of 85%
to 87% compared to its published sequence on Genebank. The presence of virus was determined at an average rate
of 41.12% (88 of 214 samples) in all surveyed areas. The highest rate of viral infection was recorded in Tay Ninh
(57.69%) and the lowest one was in Dong Nai (24.51%). This suggests that the PYMoV is quite prevalent on the
pepper in Vietnam.
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Ngay nhan bai: 7/6/2017
Ngu6i phan bién: TS. Nguyén Thi Nhung

Ngay phan bi¢n: 13/6/2017
Ngay duyét ding: 25/6/2017

63



