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Bénh xo#in vang 14 do virus TYLCV (Tomato yellow leaf curl virus) 1a mdt trong nhitmg nguyén
nhin chinh giy thiét hai nghlem trong den nidng suft, chit hrong ciy trong d%c biét la cac cay ho
ca. Bién phap hiéu qua nh de phong chéng TYLCV 14 sir dung céc giong khang. Be danh gia kha
niing khing bénh ciia cic gibng lai tao dugc thi phwong phap 1ay nhiém virus 14 rit quan trong bai
TYLCV khéng lan truyén co hoc ma 1y lan théng qua mé1 gidi. Trong bai bdo ndy, ching tb1
cdng b két qua danh gia lay nhidm TYLCV cho 3 gibng ca chua (PT18; DV2962 va GM2008) sit
dung ba phuong phap khéc nhau d6 14 1y nhidm théng qua bo phén, thong qua ghép 4p va lay
nhiém thong qua vi khuin Agrobacterium tumefaciens mang genome virus (Agroinoculation).
Trong d6, ching t6i nhan théy 1y nhiém théng qua ghép ép cho két qua tét nhét, ty 1¢ nhifm bénh

cao, dé thye hi¢n va chi dong dugc thoi glan.

Tir khoa: Ca chua, Idy nhiém, Agroinoculation virus xodn vang ld ci chua.

MO PAU

Tomato yellow leaf curl virus (TYLCV) gy
bénh xoin ving 14 ca chua thudc chi
Begomovirus. Day 1 chi 16n nhit trong ho
Geminiviridae, ching lad nguyén nhén giy
bénh xodn vang 14 trén nhiéu dbi tuong cly
trf‘)ng ho ca nhu ci chua, bong, thubc 1a...
TYLCV dugc lan truyén nhd loai bo phfm
Bemisia tabaci, day 14 loai con triing 6 sirc
sinh san nhanh v4 manh vi vy st dung céc
bién phap co hoc va héa hoc dé kiém soat
thuong khong c6 tic dung. Do su da dang vé
chiing loai va co ché Iay lan phirc tap din dén
viéc phong trir nhitng TYLCV tr¢ nén khé
khdn. Vi vdy, viéc nghién ciru tao cay tréng
6 khi nang khéng virus I rét ¢6 ¥ nghia déi
véi viéc cai thién ning sult va chét lugng
gibng cay.

Trong nghién clru tao cdy khéng virus, viéc
danh gia kha ning khang virus cia cic dong
cdy dugc tao ra rét quan trong vi né lién quan
tryc tiép dén a6 chinh x4c cua céc Kkét qua thu
dugc. Cong viéc danh gia kha ning khang
virus tro nén kho khan dbi voi nhimg virus
lay lan nhé trung gian méi giGi. Trong dénh
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gid kha nang khang TYLCV cta cac dong ca
chua khang sau lai tao, nhiu phuong phap
lay nhifm virus @3 dugc thir nghiém nhu
théng qua bo phén hoic s dung
Agrobacterium (Agro-inoculation).

Trong cac nghién ciru chuyén gen tao cay
khang TYLCV, phuong phép lay nhiém virus
dé kiém tra kha ning khéng cita cdy chuyén
gen théng qua bo phin thiimg dugc céc
nhém nghién ctru trén thé gidi st dung vi higu
qui ldy nhiém cao (Abhary et al, 2007;
Fuentes et al., 2006; Nguyén Thi Hai Yén &
dtg, 2011) [2], [31, [5]. Tuy nhién, d& co thé
chit dong ngudn bo phén phuc vy vide lay
nhidm cho cdy chuyén gen thi cic nhom tic
gia thudng pha thue hién nudi bo phén hoic
sir dung nguén bo phén tir nhién theo mia vu.
Py Ia céng viéc phirc tap, tén kém va mét
nhidu théi gian dbng thei gip nhiéu khé khin,
do bo phén 14 loat con tring nhd vi ¢6 sirc
sbng yéu nén rit d& chét néu méi trudmg nudi
dudng khong pht hop véi didu kién sinh thai
clia ching. Phuong phdp liy nmdm TYLCV
thdéng qua Agrobacterium (Agro-inoculation)
ciing duge st dung thanh cong trong danh gia
cdy chuybn gen cia nhidu nhém tic gid
(Johansen & Carrington, 2001) [6]. Trong
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phwong phap uay, chu triic gen ciia virus hoan
chinh dwoc gan vio vector t4i t6 hop va dua
vao vi khudn 4. tumefaciens sau d6 lay nhiém
cho thyc vét thong qua tiém hodc hit chan
Kkhéng. Trong té bio thuc vat, cic virus s&
duge nhan 1én va biéu hién tnéu chimg bénh.
Tuy nhién, dé c6 cdu tric virus dira vao 4.
tumefaciens phuc vu thi nghiém 13y nhidm 1a
mbt cong viée phuc tap va kho khin. Bén
canh d6 triéu chimg biéu hign bénh khong rd
rét nén khé nhan biét va phén loai.

Véi myc tiéu nghién cirm, tim hidu so sinh
céc bién phép ldy nhifm virus nhim tim ra
phwong php t6i wu nhét dé thuc hién danh
gid kha ning khang virus TYLCV cho ca
chua, ching i di tién hanh liy nhidm
TYLCV bing 3 phuong phép: (1) Lay nhifm
théng quin thé bo phin da sinh séng trong
nhidu nim va qua nhidu vu ca chua trong
vudm thi nghiém. (2) Lay nhiém théng qua vi
khudn Agrobacterium tumefaciens mang
genome virus hoan chinh va (3) thong qua
phuong phép ghép ap giita cdy bénh va ciy
lanh. Bai bao ndy trinh biy két qui cdc
phuong phip di thkc nghiém va ¢& xuét
phuong phap phit hop nht trong nghién cim
phuong phép 1dy nhiém TYLCV cho ca chua.
VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vatligu

Vit ligu thuee vit

- Cac giéng ca chua PT18, F1 GM2008, DV
2962 ¢6 ¢ min cam khac nhau véi TYLCV.

- Dong ¢4 chua chuyén gen khang TYLCV do
Vién Cong nghé Sinh hoc cung cfip

Chiing vi khudn

- Ching vi khun Agrobacterium tumefaciens
LBA404 mang vector PCAMBIA 2300 chira
genome TYLCV do Trudng Dai hoc Néng
nghiép Ha Néi cung c:‘ip gém: A. tumefaciens
LBA404/2300/TY (chira dy dit vong DNA —
A cia TYLCV) va 4. tumefaciens
LBA404/2300/B (chita diy dg vong DNA vé
tinh B ciia TYLCV).
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Phuwong phap nghién ciru

Ly nhiém TYLCV théng qua bp ph&'n

Gieo hat va cich li cdy sau niy mim bing
luéi chéng con tring. Khi cdy cao 20cm,
khée manh thi tién hanh tha 10 - 20 c4 thé bo
phén ciing véi cdy bénh trong long céch li.
Nudi cong sinh trong 48 gie, tién hanh phun
thude diét bo phén. Theo d6i biéu hién bénh
sau 50 ngdy nudi tha bo phan

Ldy nhiém TYLCY thong qua ghép dp
Trdng céc ciy cA chua binh thudng vio chau
thi nghiém trong léng cach li. Sau khi  cy dat
chidu cao khoang 30 - 35 cm thi tién hanh
ghép voi cdy bénh di duoc chudn bj trude.
Dung dao lam sic cit vat 1 miéng nho (dai
1,5- 2 cm rong 0,4- 0,5cm) vira cham vao lép
g6 clia cay ¢ vy trf ghn ngon chd canh non clia
cdy. Sau d6, ding bang dinh budc chit hai
mit cht ctia 2 cdy sao cho hai mat cét cita than
cdy 4p vao nhau 13 dugc. Khi ghép xong phun
suong 1én toan bd ciy va chup 16ng céch 1i.
Theo dbi biéu hién bénh sau 50 ngay ghép.
Ldy nhiém TYLCV thong qua vi khuén
Agrobacterium tumefaciens mang genome
virus

Chudn bi vi khun lay nhidm: nuéi Thc cic
dong khudn lay nhidm riéng biét trén méi
treong LB léng bd sung khing sinh
kanamycin va rifamycin trong 24h, sau d6 ly
tam thu ciin t€ bio vi khudn va hoa can khuin
vio dung dich lay nhiém (MgCl, 10 mM,
MES 10 mM, AS 100 uM, H,0), dé & nhiét
d6 phong 1 — 2 h sau do tién hanh tiém cho
céac ciy ca chua thi nghiém.

Tién hinh ldy nhidm: Sau khi cdy con cao
khoang 10 cm khoe manh, tién hanh tiém dich
khuén bing xi lanh khéng kim vao mit dudi
14 ( khoang 5 mi/cdy, OD dich khuin 0,5 - 1).
Lip lai thi nghiém 3 1in, m3i lin céch nhau
10 ngay.

Cic chi tiéu dinh gid mikc dp biéu hign bénh
Dé x4c dinh céc mirc d biéu hign bénh ching
61 can ¢ theo tidu chi Lapidot va Frjed.man
dua ra nim 2002. Theo tic gid, biéu hién
bénh xodn ving 14 do TYLCV dugc chia
thanh 5 mic 46 tir O dén 4 (Hinh 1).
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0. Cay khong chiZm
bénh, sinh truéng va
phit  trién  binh
thudmg.

1: Nhimg 14 tén
dinh ngon c6 biéu
hién ving nhe &
mép la.

2. L4 vang va xodn
nhe ¢ mép la.

3: La vang, Xxodn
vi cup xuéng ddng
thén kich thudc bi
thu nho lai.

4 La xodn, kich
thugc 14 thu nho
nhiéu, cay cin i va
ngimg sinh trudng,

Hinh 1. Cdc mic dg biéu hién bénh xodn vang ld do TYLCV trén cd chua

Phurong phdp PCR nhin gen CP kiém tra sy
€6 mdt ciia virus

Thu 14 c4c dong ci chua sau khi lay nhidm &
céc giai doan khéc nhau. Téch chiét DNA tong
50 theo phuong phap ding CTAB c¢6 ci tién
(Collins, Symons, 1992) [4]. Méu 14 ca chua
dugc nghién nhanh trong nitrogen long, bd
sung dém tach va 0 65°C trong 2 giv. Ding
chloroform: isoamylalchohol (24 : 1) d& loai
bo tap chét va dung isopropanol @& tiia DNA.
Gen dic hiéu duge khuéch dai véi cip mdi
pRV224N/pRC889N nhan gen CP [1]. Thanh
phén phan tmg PCR bao gdm 12 pl H,0; 2 pl
dém 10x; 2 pl MgCl, 25 mM, 1,6 pl dNTPs
2,5 mM; 0,8 pl mdi 10 pmol mdi loas; 3 pl
DNA téng 56 v 0,4 ul Tag DNA polymerase.
Phén img dugc tién hanh trong may PCR véi
chu trinh nhiét bao gbm cdc bude: 94°C/5
phit; 30 chu ky (94°C/1 phut; 52°C/1 phut;
72°C/1 phut); két thic & 72°C/10 phut.

KET QUA VA THAO LUAN

Lay nhiém TYLCYV théng qua bo phén mang
virus & viedn thi nghi¢m ¢é 4p hre bénh

Bang 1 trinh bay két qua tong hop v& mirc 43
bidu hién bénh va théri gian chuyén bénh
trung binh cla céc gibng ci chua PTIR,
GM2008, DV2962, sau ldy nhifm qua bo
phén. So sanh mirc 43 bidu }uen bénh va thai
gian chuyén bénh trén cac gidng ca chua lay
nhidm virus TYLCV bang bo phan trong
virom thi nghiém cho théy mic do biéu hién
bénh va thi gian chuyén bénh & cdc gibng ca

chua khong déng déu, & giéng PT 18 la giéng
min cam thi ¢6 mirc dd bidu hién bénh cao
hon va thoi gian chuyén bénh cing nhanh hon
S0 Vi cac giéng khang virus TYLCV.

PTI8 la giéng ca chua do Vién nghién ctru
rau qua chon tao, kha man cam véi TYLCV.
Sau 50 ngdy theo ddi, thi nghiém 14y nhidm &
giéng PT18 ¢6 12/15 cdy nhidm virus chiém ti
1¢ 80%. Bénh biéu hién chi yéu & muc do
yéu, mét sb cdy bidu hitn khéng 15 hodc
khong biéu hign bi bénh. Bén canh d6, thn
gian chuyén bénh cham, sau khoang 20 dén
25 ngay lay nhiém bénh mai biéu hién. Mirc
bénh trung binh 1 ciia PT18 1a 1,93 + 0,28.
Thi nghiém trén giéng GM 2008 thu dugc ti 16
14 73.3% cay by bénh sau 50 ngay lay nhiém bo
phén. Mitc d6 bidu hign bénh thip (1,40 +
0,27) va thori gian chuyén bénh rét chim (sau
30 - 35 lay nhidm). Déi v6i ca chua DV2962,
day 12 gibng dugc lai tao va chon loc theo
hudng khéng véi virus TYLCV. Sau 50 ngay
lay nhidm TYLCV bing bo phén chi c6 60%
cdy c6 biéu hién bénh do TYLCV. Ciing nhur
thi nghiém trén 2 giéng PT18 vi GM2008,
thdi gian chuydn bénh tén gibng DV2962
chim, trung binh sau ldy nhiZm 25 - 30 ngay.
Nhu vy, sit dung bo phén c6 thé I4y nhiém
TYLCV cho ¢i chua, hidu qua liy nhiém trong
bfmg bo phén chua cao, bénh bidu hién cha
5 Bidu ndy c6 thé giar thich do ngudn bo
phén trong vuon thi nghiém chua du 4p lue dé
lay bénh nhanh chéng cho céc cay thi nghiém.
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Bang 1. Két qud theo doi mie d6 b iéu hién bénh ciia cdc gidng ca chua
sau Idy nhiém qua bo phdn

Mirc d6 biéu hién bénh ciia cée gidng ca chua sau My nhiém TYLCYV (Ngy theo doi)

Gibng 25 30 35 45 50

PTI8 00 033012 0.66+012 0802014 1202020 1604020 1932028
GM2008 0.0 0.00 050£0.14 050014 090017 1102022 1404027
DV2962 00 010£009 040+0.13 0502014 070017 09002 120027

Trung 45 0108005 050005 0604020  090%0.14 1202020 1504020

Binh

Bing 2. Két qué theo dbi mitc d6 bidu hién bénh ciia cdc gidng cd chua sau ldy nhiém qua ghép dp

Mitc df biéu hién bgnh (TB) ciia cic gidng ca chua sau Jay nhiém TYLCV

Gifng (Ngay theo dai)

10 15 20 25 30 35 40 45 50

PTI18 033 0.73 113 1.60 213 2.60 3.00 353
00 + 0.12 =0.15 +0.13 +0.13 +0.13 +0.13 +0.13 +0.13

GM2008 00 0.0 0.13 0.53 0.87 1.00 1.53 193 227
3 a +0.09 +0.13 +0.16 +0.19 + 0.21 +0.20 +0.24

DV2962 0.20 053 0.80 093 1.40 1.80 213
06 00 010 £013 010 =015 019  £026  +027

Trung 0.0 00 0.35 0.73 1.08 135 1.84 224 2.64
Binh 3 3 + 0.18 + 0.19 + 0.25 + 0.38 + 0.37 + 037 + 044

Ghi chi: M1 dong thi nghiém tién hank ghép 5 cay, Idp lgi thi nghiém 3 1dn biéu hign bénh dwoc ddnh gid
theo miec dj tir 0 dén 4 Keét qua Idy gid tri trung binh cia cdc lan theo dé1 TB: Trung binh

LAy nhifm TYLCV théng qua ghép ap véi
cdy bénh

Tién hanh 3 16 thi nghiém khic nhau trén 3
gibng ca chua PT18; GM2008; DV2962, sau
50 ngay ghép ching tdi thu duoc két qua thé
hién trén bang 2.

Két qua cho thdy, & gibng PT18 thoi gian
chuyén bénh nhanh, trung binh sau 14y nhi¥m
15 dén 20 ngay d& c6 bidu hién bénh trén cdy,
mirc 46 bidu hién bénh trén cac cdy 10, trung
binh & mirc & mic d6 3 sau ghép 50 ngay
(3,53 £ 0,13). Ti 1¢ cdy bi bénh sau 50 ngay
lay nhidm rit cao dat ty & 100% cay thi
nghiém déu c6 biéu hién bénh. Péi véi gibng
GM 2008, c6 thé thdy thon gian chuyén bénh
trung binh sau ldy nhiém 20 dén 25 ngay da
thiy c6 biéu hién bénh trén ciy, mic db bidu
hién bénh trén cc cdy twong déi 15, dat trung
binl_l 2,27 # 0,24 sau ghép 50 ngay, ti lay
nhiém cao dat 93.3%.
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Ciing twong ty PT18 va GM2008, két qua thi
nghiém trén c& chua DV 2962 cho thdy mirc
d6 bidu hién bénh nhanh sau lay ghép (20
dén 25 ngay) miic d6 bidu hién twong ddi 15,
trung binh & muc d6 2, mot sé bidu hién &
mizc 3 (Trung binh 2,13 £0,17) sau 50 ngay
ghép. Ti 1& ciy nhidm bénh dat 86,7% sau 50
ngay ghép.

Nhu viy, c6 thé théy ring viéc liy nhiém
TYLCV théng qua ghép ap dat két tét.
Phuong phap nay hoan toan c6 thé six dung 6é
kiém tra kha ning khang TYLCV cho ca chua
vi don gian, d& thyc hién, hiéu qui 14y nhifm
cao va c6 thé chu ddng, it phy thuge mua vu
va diéu kién ty nhién.

Liy nhiém TYLCV théng qua vi khufn
Agrobacterium tumefaciens mang genome
virus

Tién hanh tiém cho mdi cay khoang 0,5 ml
dich lay nhidm chira vi khuén Agrobacterium

]

a
b
bid
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tumefaciens mang chu tric PCAMBIA 2300
chira genome ciia vi khudn bing xi lanh y t€,
thdng qua 4p lyc diy xilanh vao mit dudi cac
14 thiT 2 hogic thir 3 cia cdy ca chua, Thyc hién
lay nhiém 14n 1 khi cdy ca chua dat chidu cao
tir 10 — 15 cm. Thi nghiém dugc lip lai 3 1an
c4ch nhau 10 ngdy. Theo dbi va dénh gia bidu
hién bénh do TYLCV gay ra sau 50 ngay lay
nhifm. Két qua thu dwoc dugc trinh bay &
bang 3.

Két qué bang 3 cho thiy, sau 3 lin lay nhidm
chiing khudn mang vector t4i tb hop chaa
genome TYLCV thu duoc mét sé dong bidu
hién bénh xoin vang 14, Tuy nhién, sy chuyén
bién cdc mic d biéu hién bénh rét chim.

Bénh bét diu xut hién & ngay thir 30 numg
dén ngay thir 50 céc ciy bi bénh vin chi & mire
1 rAt kho phén bigt v6i cdy binh thurong, ciy
bénh chi ¢6 bidu hién ving nhe & mép 14. D&
xac dinh chinh x4c hon sy ¢6 mit cia TYLCV
trong cac dong cdy 1ay nhiém, chiing t6i da str
dung phuong phdp PCR ddc hiéu nhén doan
DNA thude vimg CP ciia TYLCV bing cip
mdi pRV224N/pRCSSIN; két qua duoc thé
hién trong hinh 2.

Két qua dién di cho th?\y, ¢6 13/16 dong dugc
thir duong tinh véi phan img PCR. Nhu vay,
nhidu ciy khéng 6 biéu hién bénh nhimg khi
nhén gen virus thi ¢6 xudt hién bang dién di.

Bang 3. Kér qua theo doi bié:u hign bénh ctia thi nghiém Iy nhiém TYLCV vao cdy ci chua PT8
bang vi khuan Agrobacterium tumefaciens

Mirc dd biéu hign bénh (TB) ca cac gibng ca chua sau liy nhiém TYLCV

Gibng (Ngay theo doi)
25 30 35 40 45 50
PT18 0.0 0205011 060013 073012  0.80£0.14  107+£0.21
GM2008 0.0 0075007 0332013 053013  0.60£0.13  0.73:0.18
DV2962 0.0 0.07£0.07  020:0.11  040+0.13  0.53£0.13  0.67£0.16
T];i'::f 0.0 011£0.04  038:012  0.55:010  0.64£008  0.82:0.12

Ghi chii. M3i dong thi nghiém tién hanh ghép 5 céy, Iap lai thi nghiém 3 1dn bidu hign bénh dwge dinh gié
theo mikc dg tir 0 dén 4 Két qua 1dy gid tri trung binh ciia cdc ldn theo doi TB. Trung bink

M12 3456738 910111213141516

Lvp

-~ 600

Hinh 1. dnh dhén di sén phdm PCR kiém tra sie ¢6 mdt ctia TYLCY trong cdy c chua sau Iy nhiém
théng qua Agrobacterium tumefaciens

(M: marker 1kb; 1-16: san phdm nhdn gen CP ciia TYLCV tir cdc dong ca chua ldy nhiém)
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KET LUAN
Pi sir dung ba phuong phép khic nhau dé lay
nhidm TYLCV cho 3 giéng ca chua la PT18;
GM2008 v DV2962. Két qua cho théy
phurong phép lay nhiém virus théng qua ghép
4p giita cdy cin dénh g va cdy mang bénh
cho higu qua cao nhét. Tt ca cac cdy duoc
daoh gid déu biéu hién bénh sau 20 — 25 ngay
14y nhiém. Bénh biéu hién rd rang va dé dang
quan sat bing mit thudng.
LOI CAM ON
Bai bao ndy 1a san phém khoa hoe va sit dyng
kinh phi tir d& t3i cdp dai hoc “Nghién cima
céc phuong phap nhén tao dé 1ay nhiém virus
giy bénh xoin vang 14 ca chua” Ma s6
PH2013-TN06-08.
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A NUMBER OF METHOD RESEARCH TO INFECT

TOMATO YELLOW LEAF CURL VIRUS

Nguyen Thi Hai Yen", Nguyen Van lengz
College of Science — TNU
2Luong Ngoc Quyen Senior Secondary School

Tomato Yellow Leaf Curl Virus (TYLCV) is one of the main causes to decrease productivity and
quality of growth plant, especially solaniacease The most effective method to prevent TYLCV 1s
the using of resistant varieties. Infectious method is very important to estimate disease-resistant
capability of tomatos because TYLCV is not widen by brokerage mechanics but by infected
vector. In this article, we announced the results of estimates three infectious TYLCV methods for
three tomato species (PT18; DV2962 and GM2008), such as infection via Bemisia tabacci;
infection via approach graftage and via Agrobacterium tumefaciens carrying virus genome.
Among them, we found that infectious via approach graftage show the best result, high infectious
proprotion, easy to performance and easy to time control.

Key words: Tomato, mfection, Agroinoculatcion, tomato yellow leaf curl virus
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