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TOM T A T 
Defensin thuc vat la protein da chiic nang, co kha nSng lie che qua trinh dich ma, anh hudng den 
chiic nang ciia kgnh mang, lam suy yeu vi sinh vat, tang cudng kha ning chong chiu kem, lam thay 
doi frang thai oxi hoi khii cua ascorbic acid va dac biet lie chl hogt dpng a-amylase ciia mpt con 
triing. Bai bao nay trinh bay ket qua chuyin ^en ZmDEFl (defensinl) phin lap tii cay ngo dia 
phucmg CO kha nang khing mpt cao vao giong ngd Si Ma Cai. Ket qua 3 lan bien nap gen 
ZmDEFl vao 90 phoi ngd non thu dugc 15 ch6i, c6 8 chii ra re vi 5 cay fring frong nha ludi. 
Kigm tra su cd mat cua gen chuyin trong 5 cay chuygn gen bang kJ thuat PCR, ca 5 cay ngo 
chuyin gen dlu duong tinh. Hipu suit chuyen gen la 5,56%, Ket qua nay la co sa dg tiep tpc 
nghien ciiu tao cay ngd chuygn gen co kha nang khang lai mpt hgi ngo 
Tir khoa: Chuyin gen qua Agrobacterium, defensin thuc vdt, ZmDEFl gen, dc chi a- amylase. 
phoi ngo 

MODAU 

Cay ngd {Zea mays L.) la mgt trong nhiing 
cay ngii cdc chinh cd nang suat cao va gia tti 
kinh tl ldn ciia loii ngudi. Ngd cd ham lugng 
lmh bdt khoing 71%, 9-10% la protein, 9% li 
lipid nen ngd da, dang la thiic an chii ylu ciia 
khoing 50%. tdng din sd, nguyen lieu che 
biln thiic an gia siic, nguygn lieu cho nhieu 
nganh cdng nghiep chl bien thii cdng my 
nghe...[3]. Tren thi gidi, ngd la mgt trong 
nhiing ddi tugng nghien ciru chinh frong khoa 
hpc ndng nghiep va da trd thanh doi tugng 
chuyin gen dang dugc quan tam rit Idn. Nhu 
ciu vl luang thuc, thiic in chin nudi vi nhien 
lî u fren Ihl gidi ngay mgt tang [5], Tuy 
nhien, ton thit sau thu hoach d ngd do cdn 
trung da lam hgn che an ninh luong thuc tren 
toan thi gidi [6]. Trong thai gian luu trCt tgi 
kho, sg tdn thit do sau hgi gay ra la hem 30%i 
san lugng. Hon nfia, ning suit, san lugng ngd 
bi biln dgng Idn bdi tic dgng ciia hgn han, nd 
gay giam tnmg binh 15% san lugng tren toan 
ciu tuong duang vdi hon 120 trieu tin bi mit 
di hang nam [6]. 

Defensin la peptide cation, thudc vl mdt sieu 
hg ldn ciia cac peptide khang khuin, dugc Um 
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thiy frong nhieu nhdm. Defensin thuc vgt 
phan bd rdng rai trong gidi thge vat, cd ciu 
tnic khdng gian nhd, hinh cau vdi thinh phan 
CO bin khoang 45 - 54 amino acid, giiu 
cysteine. Chiing la protein da chiic ning, cd 
kha nang lie chl qua trinh dich ma, inh hudng 
din chiic ning ciia kenh ming, lim suy yeu vi 
sinh vat, tang cuimg kha ning chdng chiu 
kem, lim thay ddi trang thii oxi hoa khii 
ascorbic acid, ire che protease va dgc biel lie 
chl boat dgng a-amylase ciia rudt con triing 
[4], Vdi khi ning lie chl enzyme tieu hda ciia 
cdn triing cg thi la a- amylase md ra hudng 
ung dung sir dgng defensin thuc vit frong bao 
ve ndng san khdi tac hgi cua sau hgi an toan, 
bin viing. Defensin tir ciy dau xanh (VrDl) 
da dugc chiing minh cd kha nang lic chg hogt 
ddng a-amylase ciia mgt dau xanh [8], hay 
defensin phan lgp tir ciy dau dua (VuDl) 
cung cho thiy cd kha nang lie che hogt dgng 
ciia a-amylase mpt dau do va mgt bdt ving 
[9]. Nhu vay, tang ham lugng defensin frong 
hat se nang cao khi nang lie chl a-amylase Iir 
mgt vi cai thipn dugc kha nang khang mgt 
cita cay ngd. 

Gen defensinl phan lap tii' ciy ngd dia 
phucmg giong Mai Son {ZmDEFl) cd kha 
ning khang mpt ngd cao, dugc sir dyng de 
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thilt ke vector chuygn gen trong muc dich 
tang cudng bieu hien protein defensinl [2]. 
Gidng ngd Si Ma Cai la gidng dia phuong cd 
khi ning khing mgt ngd thap do vgy chuyen 
gen ZmDEFl vao gidng ngo Si Ma Cai qua 
phdi non nham tao cac ddng ngd cd kha nang 
khang mgt cao. 

VAT LI$U VA PHU'ONG PHAP 

Vit ligu 

Sii dgng phdi non cua gidng ngo dia phuang 
Si Ma Cai do Trung tam gidng ciy trdng Lao 
Cai cung cip lam vat li^u nhgn gen; chiing vi 
khuin A.tumefaciens C58 mang cau tnic 
pBetaPhaso-ZmDEFl chiia gen ZmDEFl 
dugc phan lap tu gidng ngd Maison cd khi 
ning khang mgt cao [2]. 
Cac mdi trudng nudi cay md dugc sii dung 
theo Frame va cs (2002) [7] va Trin Thi 
Luong vi cs (2014) [1], bao gdm: Mdi trudng 
ddng nudi cay (AI), mdi truofng chgn Igc mo 
spo Iin 1 (A2), mdi trudng chgn loc md seo 
lan 2 (A3), mdi trudng nudi phuc hdi (A4), 
moi trudng tai sinh tao da chdi (A5) va mdi 
trudng tgo re (A6). 
Phuong phip nghien cuu 
Phirang phdp chuyen gen quaphoi ngo non 
Phuong phap chuygn gen vio phdi ngd non 
thdng qua A. tumefaciens dugc tien hinh dua 
frgn phuang phap ciia Frame va cs (2002), 
Tran Thi Luong va cs (2014) [1], [7]. 
Chudn bi vdt lieu chuyen gen: Bap ngo non 
thu phan khoang 12 - 14 ngiy, bdc bd Idp vd 
ngoii bip, de lai 2-3 lop vd mdng ngoii, khii 
trimg bl mat bip ngd bing cdn 70%. Dimg 
dao tach phdi ngd frong dieu kien vo trimg. 
Tgo dich huyen phii vi khudn A. tumefaciens: 
Nudi chiing A. tumerfaciens C58 chiia gen 
ZmDEFl fren mdi trudng LB dac cd bd sung 
specmycin (50 mg/l) va rifamycin (50 mg/l) 

trong lli am 28° C, trong 48 gid, Dimg que % 
mpt lugng nhd khuan lren dTa die, nudi cly 
trong LB ldng dl frong tii im lie 2000 
vdng/phiit d 28" C frong 16 gid. Sau do, liy j 
ml dich khuan nudi frong 10 ml LB long co 
bd sung khang sinh specmycin 50 mg/l va 
rifamycin 50 mg/l, nudi trong tii im 28" C • 
trong 4 gid. Ly tam dich khuin va hoa tan 
trong mdi trudng MS dich vdi mat dd khuin 
OD660,™ = 0,6- 0,8. 

Bien nap vd dong nuoi cdy: Phdi ngd non 
dugc ngim frong dich huygn phii vi khuin 
trong 30 phiit, bd sung 150 pM 
acetosyringone sau do tham khd, ciy fren moi 
trudng ddng nuoi ciy AI vi phdi dugc nuoi 
trong tdi 3 ngiy. 

Diit khuan, nuoi cdy vd chon Igc mo seo 
chuyen gen: Sau 3 ngiy, phdi ngd dugc nia 
bing dung dich cefolaxim 500 mg/l frong 20 
phiit. Thim khd bang giiy thim va ciy tren 
mdi trudng A2 (bd sung kanamycine 50 mg/l) 
de chpn Igc md spo chuyen gen Ian 1. Sau 1 
tuan, chuyin phdi sang mdi trudng chpn Ipc 
A3 (bo sung kanamycine 25mg/l) de chpn Ipc 
md seo chuyen gen lan 2. Sau 1 tuan nudi ciy, 
chgn cic mo song sdt chuyen sang moi 
trudng phuc hoi A4 dg frong tdi 1 tuan, de mo 
seo tang kich thudc. 

Tdi sinh cdy, tao re vd dua cdy ra moi tru&ng 
t^ nhien: Cac mo seo sau khi xii ly chuyen 
gen va chgn Igc nudi phyc hdi frong moi 
trucmg A4 frong I tuin dugc dua vio raoi 
trudng tai sinh A5 bd sung BAP hoac kinetin 
2,0 mg/l. Sau 1 tuan chdi dugc tii sinh 
chuygn sang mdi trudng A6 bd sung NAA 
(IBA) 0,5 mg/l dl tao re. Sau khoing 2 tuan 
dugc cay con hoan chinh. Cay ngd con sS 
dugc cho ra bau frong gii the Tribal. Sau 7 
din 10 ngay cic cay dugc dua ra trdng trong 
nha ludi. 

,f,os |^Hi«ftRro_Ylir| ^^^ 1^^^^ U 
Hmdm Hmdin HmdlH ''' 

iiinh 1. So dd cdu true pBetaPhaso-ZmDEFl (Phaso Pro: Promoter Phaseobne; attBl vd attB2- cdc vj tf^ 
tdi td hop trong phdn ungRB; LB: Bo trdi T-DNA, RB: Bo phdi T-DNA; KanR: gen khdng kanamycine)^ 
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Phirffng phdp kiim tra su co mat cua gen chuyen ZmDEFl bdng Ky thudt PCR 
Tach chiet DNA tdng so tii la cay chuyen gen va thuc hien phan umg PCR vdi cap moi die hipu 
ZmDEFlF-SaH/ZmDEFlR-Hindl\l dl xic dinh su cd mil ciia gen ZmDEFl frong cay chuyin 
gen. Kilm tra kit qua bing dien di tren gel agarose 0,8%. Cap moi ZmDEFlF-Sali/ZmDEFlR-
Hindiil CO trinh tu nucleotide la: 

ZmDEFlF-Sall 

ZmDEFl R-Hindlll 

5' CGC/GTCGACATGGCGCCGTCTCGACGCA 3' 

5' CCCA/AGCTTGCAGATCTTCTTGCAGAAGCAC 3' 

Phmmg phdp tinh hipu sudt chuyen gen 

Hipu suit chuyen gen dugc tinh theo cdng thirc: 

Hieu suit chuyen gen = -~~ 
KET QUA vA T H A O LUAN 

Chuyen cau true mang gen ZmDEFl vdo 
phoi ngd Simacai nhd A. tumefaciens va tdi 
sinh cdy chuyen gen 
Hinh 2 md la qua trinh chuyen gen vio gidng 
ngo Si Ma Cai qua phoi ngd non nhd A. 
tumefaciens. Phdi ngd non tach tir hat dugc 
ngam frong dich huyen phii vi khuan A. 
tumefaciens lai Id hgp frong 30 phiit, bd sung 
acetosyringone 150 ^M , cay fren mdi trudng 
ddng nudi cay Al (Hinh 2.A1) va nudi ttong 
tdi 3 ngiy. Chgn Igc md seo chuyen gen trgn 
moi trudng A2 Ian 1 (Hinh 2.A2), chgn Igc 
md seo chuyen gen iin 2 (Hinh 2.A3). Tang 
trudng md seo frgn mdi trudng nuoi phuc hoi 
A4 (Hinh 2.A4). Tao da chdi d mdi trudng 
A5 (Hinh 2.A5). Cac chdi chuyin sang mdi 
trudng A6 dl tao rl (Hinh 2.A6). Sau 3 tuin 
cay con ra bau ttong gii thi Tribal va sau 7 
den 10 ngay cac cay dugc dua ra frdng ttong 
nha ludi. 

Tiln hinh 3 iin bien nap ciu tnic 
pBetaPhaso-Zm£)£Fi vao phdi ngo non gidng 
ngd Simacai, mdi lan 30 phdi, kit qua bien 
ngp dugc trinh biy d bang I. 
Kgt qui bing 1 cho thiy, biln ng^ gen 
ZmDEFl vao phdi ngo non vdi tdng sd phdi 
la 90 phdi ciy fren mdi trudng ddng nudi ciy 
Al va phdi dugc nudi trong tdi 3 ngay. Sau 3 
ngay, chuyen phdi cay tren mdi truong A2 de 
chgn Igc md seo chuygn gen, sau I tuin ta thu 
dugc 25 phdi sdng sdt. Sd phdi sdng sdt 
chuyin phoi sang mdi trudng chgn Igc A3 de 
chgn loc md seo chuyin gen iin 2, sau mgt 
tuin nuoi ciy thu dugc 13 phdi song sdt vi 

So cay chuyen gen mang gen chuyen 
Tong so mau bien nap 

chuyen sang mdi trudng phyc hdi A4, cd 12 
phoi ting dugc kich thudc. Cd 9 phdi hda 
chdi va tao da chdi d mdi truimg tai sinh A5 
dg tao chdi. Sd chdi tao thinh la 15 chdi frgn 
mdi trudng A5 va 8 chdi dugc tgo re frong 
mdi trudng A6. Sau 2 den 3 tuan chdi dugc 
tao rg diy du. So cay ra biu dit la 5 ciy, cay 
dugc cho ra huan luyen d biu vdi gii the 
Tribal cd chiia diy dii cac thanh phan dinh 
dudng, mudi khoing can thidt cho su sinh 
trudng, phat trien ciia ciy. Sau 7 din 10 ngiy 
cic ciy frdng frong bau dugc dua trdng ra nhi 
ludi vdi tdng so ciy la 5 cay. Ddng thtri trong 
5 cay ngd khdng chuyin gen (d Id DCI) de 
Iam ddi chiing. 

Kilm tra sy cd m^t cua gen chuyen 
ZmDEFl if cac cay ngd chuyen gen bang 
kJ thuat PCR 

Ciy ngd chuygn gen ciia sau khi trong ra dat, 
dung la dg tach DNA tdng sd va thuc hipn 
phan ling PCR vdi cap mdi die hieu 
ZmDEFlF-SalVZmDEFlR-Hindm dl khulch 
dgi gen chuyen ZmDEFl. Trong cay ngd 
chuyin gen, gen ZmDEFl cd gen npi tgi va 
gen chuyen, chiing phan biel nhau d dac diem 
cd va khdng cd infron, Khi thuc hien PCR 
bing cap mdi die hieu, gen ZmDEFl ngi tgi 
cd ca exon vi infron vdi kich thudc 345 bp, 
trong khi gen chuyen ZmDEFl chi cd exon, 
khdng cd infron vdi kich thudc 243bp [2]. 
DNA tdng sd tir la ciia 5 ciy ngd chuygn gen 
sau khi dugc tinh sgch, thuc hipn phan iing 
PCR vdi cap mdi die hipu ZmDEFlF-
SalUZmDEFlR-HindlW. Kgl qua kilm fra san 
phim PCR fren gel agarose 0,8%o dugc thi 
hien d hinh 3. 
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AS A6 RacSy 
Hinh 2. Hinh dnh minh hog cdc bu&c chuyin gen ZmDEFl vd tdi sinh cdy ngo Si Ma Cai chuyen gen. Al. 
Phoi .lau khi nhiim khudn dupc nuoi trin moi tru&ng dong nuoi cdy; A2: Phoi nuoi trin trin moi trucmg 

chpn loc khdng sinh kanamycine 50mg/l, chpn phoi mang gen chuyin ldn 1; A3: Phoi nuoi trin moi tmdng 
chgn loc khdng sinh kanamycine 25mg/l. chon loc phoi mang gen chuyin ldn 2; A4: Phoi nuoi trin mai 

tru&ngphi^c hoi mo seo; A5: Phoi nuoi trin moi tru&ng tdi sinh choi; A6: Phoi nuoi trin moi Inc&ng ra ri; 
Ra cdy: Cdy duac trong ngodi ty nhiin 

Bang 1. Kit qud biin ngp cdu true pBetaPhaso-ZmDEFl phoi ngo non Si Ma Cai 

Thi 
nghiam 
va doi 
chirng 

S6 phdi So plioi song s6t 
Mdi Moi 

tru'frng tru'dng 
A2 A3 

So phoi 
phuc 
hoi 

S^ ph6i 
tao chfii 

So ch6i 
tao 

thanh 

sd choi 
tao re 

So cay 
r abau 

d i t 

Si ciy " 
tring 

tai 
vuiyii 

Thi 3x30= 
25 

nghigm 90 

DCO 30 0 

DCI 30 30 

(DCO. phoi ngo non khong chuyen gen duac cay tren moi tru&ng tdi sinh co bo sung khdng sinh chgn loc; 
DCI: phoi ngo non khong chuyin gen duoc cdy tren moi trudng tdi sinh khdng bd sung khdng sinh chgn lpc) 

-4—(l,3Skb| 
4—0.25 kbj 

Hinh 3. Kit qud dipn dl san plidm PCR xdc dinh su co mdt cda gen chuyin ZmDEFl trong cdc cdy ngo . i 
chuyin gen thi hi TO. (1-5- cdc cdy ngo chuyin gen thi he TO; M: thang chudn DNA Ikb, (+): sdn phim, .'I 
PCR vector chuyin gen ZmDEFl; (-): sdn phdm PCR lic nu&c cdt; WT. sdn phdm PCR tic DNA cdy ngo 

khong chuyen gen) 

Kit qui dien di kilm fra sin phim PCR gidng ngd Simacai nhd ^ , tumefaciens. \{m 
khulch dai gen ZmDEFl a hinh 3 cho thiy, 

tat ci 5 ciy chuyen gen deu cho kit qua cd 2 

bang DNA vdi kich thudc khoing 0,25 kb va 

0,35 kb tuong img vdi kich thudc udc tinh 

cho gen ZmDEFl ndi tai va gen ZmDEFl 

ngoai lai. Nhu vay, cd thg khing dinh ring 

gen ZmDEFl da dugc chuyin thanh cdng vao 
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suit chuyen gen cua gidng ngd Si Ma Cai den 

giai doan dinh gia la 5/90 = 5,56%. 

KET LUAN 

Kit qua 3 Iin bign ngp gen ZmDEFl vao 90 

phdi ngd non gidng ngd Si Ma Cai da thu 

dugc 15 chdi, cd 8 chdi ra rg va 5 cay frong 
trong nha ludi. Kiem tra su cd mat cua gen 
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chuyen ZmDEFl trong cac cay chuyin gen 
bing ky thui t PCR thu dugc ca 5 c iy ngd 
chuyen gen d l u duang tinh. HiSu suit chuyin 
gen la 5,56%.. Ket qua nghien ciiu la co sd cho 
viec tiep tuc ph in tich d l tgo c iy ngo chuyin 
gen cd kha nang khang Igi mgt ngd. 
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SUMMARY 
AGROBACTERIUM-MEDIAI^H ZmDEFl GENE TRANSFORMATION 
I N T O S I M A C A I L O C A L M A I Z E C U L T I V A R 

Hoang Thi Hue Khang', Bui Thi Minh Thuy', Tran Thi Hong', 
Vi Thi Xuan Thuy , Chu Hoang Mau'* 

University of Education - TNU; 'Taybac University 

Plant defensins are raultiftinctional proteins, they can be inhibitors ttanslational, affecting the ion 
exchange function of the membrane, weaken the microorganisms, enhanced zinc stress resistance, 
changing the oxidation state of ascorbic acid and especially Inhibit a-amylase activity of insect 
gut. This paper presents results of Agrobacterium-medicatcii ZmDEFl gene {defensin 1) 
fransfomation isolated from local com with high resistance into Simacai local maize cultivar. The 
results of the three times the ZmDEFl gene transformations to ninety young com embryos 
received ffieen shoots, eight shoots have roots and five transgenic maize plants in the greenhouse. 
Tested the presence of the ZmDEFl transgene in five transgenic plants using PCR, all five 
transgenic maize plants were positive. Transgenic performance is 5.56%. This result is the basis 
for further research to create transgenic maize plants that is resistant against maize weevils. 
Keywords: Agrobacterium-mediated transformation, plant defensin, ZmDEFl gene, a- amylase 
inhibitor, young maize embryo. 
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