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TOM TAT

Dua leo (Cucumis sativus L.) 1a mot loai cay rau duoc trong pho bién va lau doi ¢ Viét Nam. Mot trong nhung
kho khén 16n trong san xuét dua leo la cay rat dé bi nhiém virus, dan den gidm nang sudt va san lugng. Vi vay,
glong dua leo khang virus ¢6 y nghia rat quan trong d6i v6i thuc té san xuat. Bai bao nay trinh bay két qua t6i wu
c4c yéu td anh huong dén sy chuyen gen, 12 bude dau tién trong chién lugc nghién ctru chuyén gen tao giéng dua
leo khéang virus. Trong d6, md 14 mam duge sir dung lam ngudn vat liéu nhén gen tir Agrobacrermm tumefaciens
(A. tumefaciens) mang vector chuyén gen pCAMBIA 1301 qua ddng nuoi cay. Cac yeu to anh huong dén hiéu
qua chuyén gen nhu nong do acetosyrlngone (AS), thoi gian ddng nudi ciy, nong do khang sinh khir khuan va
sang loc da duoc khao sat. Két qua cho thiy AS ¢ nong do 100 uM va thoi glan dong nudi cay 4 ngay thich hop
cho su chuyén nap gen vao la mam dua leo. Cefotaxime ¢ nong do SOOmg/L va hygromycme o ndng do 15 mg/L
thich hop cho viéc loai Agrobacterium khoi mé 14 mim va sang loc mé chuyén gen, tuong tmg.

Tir khéa: Agrobacterium tumefaciens, Cucumis sativus L., chuyén nap gen, GUS.

MO PAU

Dwa leo (Cucum/s sativus L.) 1a loai cay tréng chi lwc cho thi trwdng tiéu thu trong nwdc cling nhw cho nganh
ché bién rau qué xuét khau. Viéc tréng dwa leo mac du da mang lai nguon thu I&n cho nguoi nong dan nhwng
cling gap khéng it khé khan do dich bénh gay ra béi virus. Bénh virus gay méat nang suét (cé thé Ién dén 100%),
tao nén thiét hai kinh t& nghiém trong & nhirng vung khong kiém soat dich hai hiéu qua dé&c biét & cac nuwdc dang
phat trién (Asma et al., 2015) Phuwong phap chuyén gen da dwoc ap dung trén cay dwa leo dé tao ra gibng dwa
leo c6 kha nang khang virus (Chee, Sllghtom 1991). Viéc nghién ctru chuyen gen vao cac loai mé khac nhau cla
dwa leo ciling da duogc thwe hién thanh cong bdi nhidu nhém nghlen ctu trén thé gisi (Trulson et al., 1986; Chee,
1990; Samento et al., 1992; lehlbayashl et al., 1996). Pay la co s& di¥ liéu hivu ich c6 thé xem xet dé ap dung
cho nghlen ctru chuyen gen vao dwa leo & Viét Nam. Tuy nhién, do hiéu qué chuyén gen thay ddi phu thudc vao
giéng cay nhan gen, gen chi thi chon loc va ching Agrobacterium (Niaboga et al., 2014), nén viéc nghién clru ti
wu hoa dé xac dinh cac thong s6 thich hgp cho chuyé&n gen trén mot gidng dua leo cu thé trudc khi tién hanh
chuyén gen chinh thirc 1a diéu thwc sw can thiét.

Nghlen ctru nay duoc thwe hién nhdm téi wu héa mot s6 nhan t chinh (nong dod AS, thoi gian ddng nubi cay,
nong dé khang sinh diét khuan va sang loc mau chuyen gen) énh hucmg dén sw chuyén gen qua trung glan Vi
khuan A. tumefaciens trén gibng dua leo nép ta, 1am tién d& cho viéc chuyén gen tao ra gibng dwa leo c6 kha
nang khang virus trong giai doan tiép theo.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

La mam cay dwa leo nép ta (cung cap béi Cong ty TNHH Néng nghiép Smile Seeds) in vitro 7 ngay tudi dwoc
nudi cay tai Phong Thi nghiém Caéng nghé Sinh hoc Thuc vat, Trung tm Cong nghé Sinh hoc Thanh phd HS Chi Minh.

Chung vi khuan A. tumefaciens C58 mang vector pCAMBIA 1301, chira gen GUS va gen khang hygromycin
(Hinh 1), dwoc Iwu trlk tai phong thi nghiém Cong nghé Sinh hoc Thuc vat, Trung tdm Cong nghé Sinh hoc Thanh
phé H6 Chi Minh.
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Hinh 1. So d6 c4u tric vector pPCAMBIA 1301 (Singh et al., 2014)
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Kiém tra sw hién dién cua vector pCAMBIA 1301 trong vi khuan A. tumefaciens

P& dam bao chét lwong ciia chiing vi khuan sau thoi gian dai lwu trie, sy hién dién ctia vector pPCAMBIA 1301
trong vi khuan dwoc kiém tra. Theo d6, khuén lac don cla ching A. tumefaciens C58 dwgc nudi ciy qua dém
(16 gi®) trong 10 mL mai trwong LB 16ng ¢ bd sung 50 mg/L rifamycin, 100 mg/L kanamycin trong diéu kién l&c
250 vong/phat, & nhiét do 28°C, trong téi. Sau do6, 1 mL dich vi khuén tiép tuc dwoc tang sinh trong 29 mL mai
trweng LB 18ng c6 bd sung khang sinh nhw trén va nudi cay trong diéu kién twong tw. Dich vi khun sau tang sinh
dwoc ly tam & 6000 vong/phut trong 15 phut dé thu sinh khdi. DNA plasmid ctia Agrobacterium dugc tach chiét
theo hwéng dan st dung bd Kit GeneJET Plasmid Miniprep (Thermo scientific). DNA plasmid thu nhan t& vi
khuan dwoc cét véi enzyme cat han ché Xhol cho muc dich kiém tra sy hién dién cta vector pPCAMBIA 1301.
Phan (ng cit dwoc thyc hién voi thé tich 20uL bao gébm 2uL buffer; 0,5 uL enzyme; 10 uyL DNA plasmld
(100 ng/pL) va 7,5 pL nwéc cat khiy trung. H8n hop phan &ng dwoc G & 37°C trong 2 gid trwde khi dién di, kiém
tra san pham trén gel agarose 1,5%. Quan sat sy xuét hién ctia bang DNA muc tiéu (1090 bp) trén gel bing may
doc gel (GelDoc-It?, UVP, My).

Xac dinh ndng do Acetosyringone va th&i gian ddng nudi cay thich hop cho chuyén nap gen

Khuén lac don cla ching A. tumefaciens C58 dwoc nudi cay téng sinh qua dém trong 10 mL méi trwéng LB léng
¢6 bd sung 50 mg/L rifamycin, 100 mg/L kanamycin, nhiét do 28°C, lac 250 vong/phut trong diéu kién téi. Sau do,
1 mL dich vi khuan tiép tuc dwoc tang sinh trong 29 mL méi trwdng LB c6 bd sung khang sinh nhw trén va nudi
céy trong diéu kién twong tw. Mau vi khuan dwoc tang sinh cho dén khi dat gia tri OD (600 nm) n&m trong khoang
t 0,6 - 1, sau d6 tién hanh ly tdm thu sinh khéi vi khudn & téc dd 6000 vong/phut trong 15 phut. Sinh khéi vi
khuén thu dwoc sau khi ly tm dwoc hoa vao 30 mL méi trwdng MS 18ng c6 bd sung chat cam tng AS & cac
n6ng ds 0, 50, 100, 200 va 300 uM trong 15 phut.

L4 mam dwa leo dwoc cat thanh manh nhd (0,5 x 0,5) cm va ngdm vao méi trudng MS (Murashige va Skoog,
1962) 16ng c6 bd sung chat cam &ng AS & cac néng d6 0, 50, 100, 200 va 300 uM trong 15 phut. Sau d6, mau la
dwoc chuyén sang G v6i vi khudn da chuan bi & trén trong 30 phut. Sau khi G, mé 14 dwoc chuyén sang ddng nudi
cy trén méi trwong MS c6 bd sung 2 mg/L 2,4-D; 0,2 mg/L kinetin va AS & cac ndng do twong (rng, trong t6i
trong 1, 2, 3, 4, 5 ngay.

Panh gia hiéu qua chuyén nap gen

Hiéu qua chuyén nap gen dwoc danh gia thong qua bidu hién tam thdi ctia gen GUS. Sau khi ddng nudi cay, mau
dwoc nhudm GUS theo quy trinh clia Nguy@n Xuan Diing va déng tac gid (2014). Theo d6, mau dwoc chuyén
vao cac 6ng eppendorf 1,5 ml c6 chira thudc nhuém GUS, G & nhiét d6 37°C trong 72 gi&r. Sau d9, loai bé thubc
nhudém, ngdm mau véi cdn 70 d6 cho dén khi méat hoan toan diép luc. Theo d&i va ghi nhan s6 mau biéu hién
dwong tinh GUS (c6 mau xanh) dwéi kinh hién vi soi ndi (Olympus, 40X). Panh gia hiéu qud chuyén nap gen
théng qua ty 1& mau dwong tinh GUS.

Xéac dinh néng d6 hygromycin thich hop cho viéc loai bé mau khong chuyén gen

Pé sang loc dwoc mau chuyen gen, can xac dinh dwoc ndng dd hygromycin cé kha ning gay chét toan b mau
khong chuy&n gen. Cac mau chuyén gen do c6 gen khang hygromycm dwoc chuyén vao sé sbng duoc trén m0|
truong c6 khang sinh nay. Theo dd, |4 mam dua leo dwoc cat thanh manh véi kich thwée 0,5 cm?, sau dé cay
vao mai trudng MS bd sung 2 mg/L 2,4-D; 0,5 mg/L kinetin va hygromycin & cac néng d4 0, 5, 7, 10 va 15 mg/L.
Theo d&i, xac dinh thi gian va ndng dd khang sinh gay chét toan bd mau.

Xac dinh ndng dé khang sinh cefotaxime thich hop dé loai vi khuan sau khi déng nuéi cay

Ma&u I& sau khi ddng nudi cay duoc rira ba lan v&i nwéc cat vo tring va riva tiép mét 1an véi moi trucyng MS Iong
c6 bd sung cefotaX|me & cac ndng dd 0, 100, 200, 300, 400, 500 va 700 mg/L. Sau d8, lam khoé mau trén glay
thadm va tién hanh cay mau I&n mai trwerng MS ¢6 bd sung 2 mg/L 2,4D; 0,5 mg/L kinetin va cefotaxime c6 ndng
doé twong ung Dia nuéi cay dwoc dat trong diéu kién anh sang 2500 + 500 lux, thdi gian chiéu sang 16h/ngay
Mau dwoc ciy chuyén sang moi trwcyng twong tw sau mdi tudn nudi cay trong 4 tuan. Sau d6, mau dwoc cly
sang mdi trweng phuc hdi khdng bd sung khang sinh trong 2 tudn. Theo ddi kha nang khr khuan ciing nhw kha
nang séng sét va phat trién clia mo |4 sau qua trinh khir khuén.

KET QUA VA THAO LUAN

Sw hién dién ctia vector pPCAMBIA 1301 trong vi khuan A. tumefaciens

Két qua tach chiét DNA plasmid tir chiing vi khuan A. tumefaciens C58 cho thAy co6 sw xuét hién san phdm DNA
& vi tri trén 10.000 bp so vé&i thang chudn (Hinh 2), phu hop véi kich thwéc cia vector pCAMBIA 1301
(11.837bp). Diéu nay cho thay co sy hién dién clia vector pPCAMBIA 1301 trong chiing vi khuédn dwoc kiém tra.
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Tuy nhién, @& dam bao sy hién dién clia cu tric (cassette) chuyén gen trong vector, phan (g cét vector & vi tri
cau tric chuyén gen v&i enzyme Xhol (vi tri cat & hai dau gen khang hygromycin) da dwoc thwe hién dé kiem tra.

Hinh 2. Két qua dién di san pham tach chiét DNA plasmid tach chiét tir ching vi khuan A. tumefaciens C58
(L). Thang DNA (Thermo scientific), (1 - 3). Mau

Két qua cét vector d& thu dwoc mot phan doan DNA & vi tri gan 1100 bp so véi thang chudn (Hinh 3), phu hop
véi kich thuwéc cla doan gen hygromycin (1094 bp) trong céu tric chuyén gen. Sw hién dién cta gen khang
hygromycin cho thdy ciu tric chuyén gen hién dién trong vector. K&t qua nay cho thdy ching vi khudn
A. tumefaciens C58 dwgc kiém tra c6 mang vector pPCAMBI 1301 chira cAu tric chuyén gen.

1100 bp

Hinh 3. Két qua dién di san pham cat vector pCAMBIA 1301 tach chiét tir chiing vi khuan A. tumefaciens C58
bang enzyme Xhol. (L). Thang (Thermo scientific), (1 - 3). Mau.

Nong do Acetosyringone va thei gian dong nudi cay thich hop cho chuyén nap gen

Sau thdi gian ddng nudi cdy, & cac nghiém thirc déu thu dwoc cac mau dwong tinh véi GUS. Ty 1&é mau dwong
tinh GUS bat diu c6 sw khac biét gitra cac trwong hop cé bd sung AS & thdi diém 4 ngay déng nudi cdy va dat
mirc cao nhat & ndng dd 100 uM, sau dé duy tri khong ddi & ndng dd 200 va 300 pM. & thoi didm 5 ngay nudi
cdy, ty Ié mau dwong tinh GUS van duy tri sw khac biét gitra cac trwérng hop c6 bd sung AS va dat mic cao nhét
& ndng d6 100 pM, sau d6 gidm & ndng dd 200 va 300 pM (Bang 1). Cac mau chuy&n gen thanh cong biéu hién
mau xanh cham véi 3 mirc khac nhau: biéu hién dang kham, biéu hién thanh mang va biéu hién trén toan bdé mau
(Hinh 4).
Bang 1. Ty I&é mau la mam duwa leo biéu hién dwong tinh GUS
& cac nong do AS khac nhau theo th&i gian dong nuéi cay

Ty I& dwong tinh GUS (%)

Néng do AS
1 ngay 2 ngay 3 ngay 4 ngay 5 ngay
0 13,33° 13,33° 20,00° 13,33° 20,00°
50 33,33% 26,67% 40,00° 20,00° 40,00°
100 40,00° 33,33% 46,672 60,00° 60,00°
200 53,332 46,67° 60,00° 66,67° 40,00°
300 40,00° 33,33% 53,332 66,67° 40,00°

Céac chir cai khac nhau trong cung mét ct biéu hién sw khac biét cé y nghia thc"Sng ké & mirc p < 0,05.
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) Hinh 4. Mirc d biéu hién gen GUS cia mau la mam dwa leo chuyén gen. )
(A). Boi chirng khéng chuyén gen: (B). Biéu hién dang kham, (C, D). Biéu hién thanh mang, (E). Biéu hién trén toan mau.

Acetosyringone da dwoc chirng minh cé tac dung kich thich sy phién ma cac gen vir cla t& bao vi khuén
Agrobacterium. Trong nghién ctru nay, AS & néng dd 100 - 300 pM déa giup tao ra hiéu qua chuyé&n gen cao nhét
trong thoi gian 4 ngay dong nuoi cay Tuy nhién, & géc do hiéu qua s dung, nong dé AS 100 uM da dwoc chon
l& néng d6 thich hop nhét cho chuyen gen & |4 mam cay dwa leo. Cac nghién ctru chuyén gen trén céy dwa leo
da thye hién béi Thiruvengadam va dong tac gia (2013), Nanasato va ddng tac gia (2013) cling cho thay ndng dod
AS thich hop 14 200 pM véi sb ngay déng nudi cay tir 3 - 4 ngay.

Noéng do hygromycin thich hgp dé loai bé mau khong chuyén gen

Sau 2 tuan nuoi cay, & ca hai treong ho’p ¢6 bb sung hygromycin va ddi chirng (khéng bd sung hygromycm) déu
khong c6 mau chét. Tuy nhién, mau 14 & nghiém thirc dbi chirng co6 sw tao mo6 seo trong khi mau la & nghiém
thirc bd sung hygromycin bt diu héa vang. Sau 4 tudn nuéi cay, mau la dbi chirng tiép tuc téng sinh mé seo
nhwng mét sé mau & cac nghiém thirc x& ly hygromycin bi méat diép luc té va chét. Ty 1& mau chét ting ty &
thuan véi ndng d6 hygromycin. Dén thoi diém 8 tudn nudi cly, ty 1& mau chét tiép tuc gia ting trén tit ca cac
truérng hop c6 hygromycin va dat mic = 96,67% & ndng do 15 mg/L (Bang 2, Hinh 4).

Bang 2. Ty lé chét cia mau 1a mam dwa leo trén mai trwong MS .
bd sung 2 mg/L 2,4-D; 0,5 mg/L kinetin va hygromycin theo th&i gian nudi ciy

Néng do Ty lé chét theo thoi gian (%)
hygromycin (mg/L) 2 tudn 4 tudn 8 tuan
0 0,00 0,00° 0,00°

5 0,00 43,33 73,330

7 0,00° 53,33 76,67

10 0,002 66,672 90,00

15 0,002 73,33° 96,67°

Céac chi¥ céi khac nhau trong cung mét cét biéu hién s khéc biét cé y nghia thé'ng ké & mirc p < 0,05.

Nhw vay, hygromycin & ndng dd 15 mg/L thich hop nhat cho sang Ioc‘m?au chuyén gen. Phi hop voi két qua nay,
Abookazemi va dong tac gia (2017) cling da s&r dung hygromycin & nong dé 15 mg/L cho muc dich sang loc mau
chuyén gen.

Hinh 5. L4 mam cay dwa leo nudi ciy trén mai trweng MS bé sung 2 mg/L 2,4-D; 0,5 mg/L kinetin va hygromycin
& cac néng do khac nhau sau 2, 4, 8 tuan nuéi cay. (A, B, C, D, E). 0, 5, 7, 10, 15 mg/L hygromycin
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Néng dd khang sinh cefotaxime thich hop dé loai vi khudn sau khi déng nudi cay

Sau 6 tuadn nudi cdy (4 tudn trén moi trudng co bd sung cefotaxime va 2 tudn trén moi truong khong co
cefotaxime), tat ca cac mau & nghiém thic doi  chirng khong bé sung khang sinh déu nhlem khuén va chét. Cac
mau dugc khte khuén véi khang sinh c6 tylé song va sach khuan thay déi phu thudc vao nong dd khang sinh. Cu
thé, khi tdng néng dod khang sinh, ty 1&é mau song va sach khuan cling tang Ién va dat cao nhat & ‘nghiém thirc bd
sung 500 mg/L cefotaxime. Viéc nhiém khuén cling anh huwéng dén strc song cla mau, cac mau nhiém khuan
sau thoi gian nudi ciy bat ddu héa vang va chét, chi cac mau sach khudn méi sdng sét, tao seo va phat trién
(Bang 3, Hinh 5).
Bang 3. Ty Ié mau la mam dwa leo séng va sach khuan sau 6 tuan nudi cay trén moi trwong MS
bé sung 2 mg/L 2,4D, 0,5 mg/L kinetin va cefotaxime & cac ndng dé khac nhau

Né6ng do6 cefotaxime (mg/L) Ty Ié mau séng va sach khuan (%)

0 0°

100 0°

200 26,67¢

300 68,89°

400 80,00

500 95,562

700 88,892

Céc chir cai khéc nhau trong cting mét cot bidu hién sw sai khac cé y nghia théng ké & murc p < 0,05.
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Hinh 6. Mau Ia mam dwa leo nu6i cay trén moi trwé'ng MS b sung 2 mg/L 2,4D, 0,5 mg/L kinetin va cefotaxime & cac
néng doé khac nhau sau 6 tudn nudi cdy. (A, B, C, D, -F). 0, 100, 200, 300, 400, 500, 700 mg/L cefotaxime
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Két qua nay cho thy cefotaxime & ndng dd 500 mg/L thich hgp nhét cho viéc khir khuan trén mau 14 dwa leo sau
khi déng nuéi cdy. Trong mdt nghién clru khac, Baskaran va ddng tac gid (2016) ciing cho thay cefotaxime &
ndng dd 300 mg/L phu hop dé loai bé vi khudn sau ddng nudi cay & dwa leo véi thdi gian khir khuan kéo dai dén
6 tuan thay vi 4 tuadn nhw trong nghién cu nay. Tuy nhién, viéc kéo dai thdi gian nudi cay trén méi trudng co
cefotaxime c6 thé 1am gidm strc séng clia mau sau khi lay nhiém.

KET LUAN

D4 xac dinh dwoc cac diéu kién thich hop cho viéc chuyén gen vao la mam cla giébng dwa leo nép ta qua trung
gian vi khuan A. tumefaciens C58. Trong d6, mau la mam dwoc lay nhiém va ddng nudi cay vai vi khuan 4 ngay
trén mai trwdng c6 bd sung 100 uM AS; mau chuyén gen dwogc khir khudn véi 500mg/l cefotaxime va sang loc
v&i 15 mg/L hygromycine.
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OPTIMIZATION OF FACTORS AFFECTING Agrobacterium-MEDIATED
GENETIC TRANSFORMATION IN CUCUMBER (Cucumis sativus L.)
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Biotechnology Center of Ho Chi Minh City

SUMMARY

Cucumber (Cucumis sativus L.) is a popular vegetable plant in Vietnam. One of the major problems of cucumber
production is viral disease leading to reduced productivity and yields. Therefore, virus-resistant cucumber
varieties are very important to the production. This paper presents the results of optimization of factors effecting
the genetic transformation, which is the first step of the strategy to create virus-resistant cucumber using genetic
transformation technology. The cotyledon was used as a material for gene receiving from Agrobacrerium
tumefaciens carrying the pPCAMBIA 1301 vector. The primary factors influencing the transformed efficiency,
including acetosyringone (AS) concentration, the co-cultivation time, antibiotic concentrations for bactericidal
and screening of putative transformants were surveyed. Results showed that AS at a concentration of 100 uM
and 4 days of co-cultivation suitable for the genetic transformation. Cefotaxime at a concentration of 500 mg/L
and hygromycine at a concentration of 15 mg/L are suitable for eliminating bacteria from cotyledons and
screening putative transformants, respectively.
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