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NGHlfeN c u t ! CHUYEN GEN NGUYEN C A Y d N G O 

Dinb Van Trinb, Pbam Tbi Ly Tbu, Le Tbi Thu Ve, Nguyin Van Toan, Nguyin Van Dong 

Viin Di Truyin nong nghiep 

TOM T A T 

Hau het cac phuang phap chuySn gen vao ngd (Zea mays L.) hien nay thudng ddi hdi cac thao tac nudi cay 
md voi thai gian va chi phi tdn kem. Han niia, chiing chi ap dung dugc vdi mdt sd kieu gen cd kha nang tai 
sinh cao. Lan dau tien tai Viet Nam, chung tdi ap dung phuang phap chuyen gen nguyen cay. Day la phuang 
phap don gian, kinh te cd the ap dung cho nhieu gidng ngd thdng qua he thdng sinh san cai. Thi nghiem chuyen 
gen thuc hien vdi chung vi khuan Agrobacterium tumefaciens EHA105 chiia vector pBiG.ubi mang gen chiu 
han - ZmDREBlA va gen khang hygromycin - hpt. Rau ngd (hoa cai) dugc each ly va tiep xiic vdi dich huyen 
phu vi khuan trudc khi thu phan vdi hat phan cua cung ddng. 135 bap (13145 hat To) da thu dugc frong vu 
ddng xuan nam 2006 - 2007. Cay con chuyen gen giai doan 2 - 3 la dugc sang lpc bang dieu kien khd han. 
Phep thu tinh khang hygromycin va phan tich PCR fren 59 cay TQ sdng sdt sau xa ly han cho thay hieu qua 
chuyen gen d the he TQ dat 0,023%. 

Tie khoa: Agrobacterium tumefaciens, chiu hgn, chuyen gen nguyen cdy, ngo, ZmDREB2A 

DAT VAN DE 

Ngo vai t im quan frgng cua no da fro thanh doi 
tugng chuyen gen tir kha liu. Vin de kho khan nhit 
frong chuyen gen ngo la kha nang tai sinh kem, chi 
mgt so dong mo hinh la A188 hay H99 (Hodges et 
al, 1986) hay cac con lai ciia chiing dugc dung frong 
chuyen gen. Bg phan chu yeu dugc dung de bien nap 
l i phoi non (Isida et al, 2007) luon bi han che bai 
miia vu. De khac phuc, cac tac gia da tim each tao 
mo seo tir nhiing nguon khac nhau nhu la, hat gia va 
ciy con (Sidorov et al, 2006; Ahmadabadi et al, 
2007) hay chuyen gen true tiep vao choi ditih. Tuy 
nhien, tit c i cac phuang phap niy deu doi hoi nhung 
thao tie nuoi cay mo vai thai gian v i chi phi cao. 
Hon niia, cic ciy ngo thu dugc sau nuoi ciy mo 
thuang bi dj dang v i co thai gian phun riu, tung 
phin lech nhau. 

Phuang phap chuyen gen nguyen ciy lan diu 
tien ap dung thinh cong a Arabidopsis thaliana 
(Bechtold et al, 1993). Voi uu diem vugt frgi la don 
gian, re tien, khong doi hoi thao tic nuoi ciy mo, 
chuyen gen nguyen ciy da lien tuc dugc nghien ciiu 
va ap dimg thanh cong o nhieu doi tugng khic nhau 
(Weeks e/a/., 2008). 

Trong nghien cim hien tai, chiing toi khio sit 
khi nang tilp nhan gen thong qua phuang phip 
chuyin gen nguyen ciy voi gen chiu han 
ZmDREB2A fren doi tugng la cac dong ngo Viet 

Nam. Cac nghien ciiu tiep theo nham muc dich toi 
uu hoa quy trinh dua ra ip dung, frinh cac thao tic 
nuoi ciy mo ton kem v i phirc tap. 

V A T LIEU VA PHUONG P H A P 

Vat lieu tbtfc vat 

Biy dong ngo thuin v i ngo lai chien luge (TV2, 
TV3, TV5, TV9, TVIO, TV 21, TV31) cua Vien Di 
trayen nong nghiep dugc dung de thi nghiem. Han 
135 ciy ngo thai ki ra rau dugc bao bap de each li, 
chieu dai riu tit 2 - 3 cm la thich hgp cho viec bien 
nap gen. 

Chuan hi vi Idiuan va bien nap gen 

Chiing vi khuan Agrobacterium tumefaciens 
EHA105 mang vector pBiG.ubi (promoter Ubiquitin, 
gen chju han - ZmDREB2A va hpt - khang 
hygromycin) do Phong Tai nguyen sinh vat, Trang 
tam nghien ciiu quoc te ve Khoa hgc Nong nghiep 
Nhit Ban (JIRCAS) cung cap. Ciu tnic vector nhu 
h inh l . 

Vi khuan dugc nuoi tien moi traang LB a 28°C 
tiong 12 - 14 h, toe do lac 180 vong/phiit de dat mat 
do tir 1 den 1.2 khi do OD a buac song 600 nm. Gen 
vir dugc hoat hoa bang acetosyringone vai nong do 
cuoi cimg l i 100 pM khoing 2 h traoc khi bien nap. 
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Djch vi khuin dugc cho tilp xiic vai riu ngo da ciing dong ngo vi bao each li tra lai (Chumakow et 
bi cit, sau do thu phan binh thuang voi hat phan ciia al, 2006). 

^ i:0vi5aK 

LB RB 

ZmDREBlA NOl^ 

Hinh 1. Cau true vector. 

Sang loc va pban tich cay chuyen gen 

Cay con To mang gen ZmDREB2A va ciy doi 
chiing im (da dugc dinh diu) dugc tiong frong cac 
khay nhua kich thuac 7 hang x 10 hang chiia gii the 
nguon goc tit Vien Nong hoa Tho nhuong. Cay ngo 
den giai doan 2 - 3 li se dugc tudi nuoe deu vi de 
han tiong vong 12 - 14 ngay (tiiy thuoc vao dong). 
Khi toin bg ciy doi chiing im da chet, cac cay se 
dugc tuoi nudc tio lai de sang lgc ciy cWu han. Li 
ciia cac cay song sot dugc thu de tach DNA tong so 
theo quy trinh cii bien cua Lin va dong tie gii 
(2001). 

Phin tich PCR tien hanh voi cap mli F-5' 
CCCTGCCTTCATACGCTATT -3', R-5' 
AAAAGCAAGCACTCTTTTTA -3' dac hifu cho 
gen ZmDREB2A; thinh phin PCR dugc bl sung 
betaine va DMSO dl tang do nhay. Chuang trinh 
phan ling (95°C - 5 phiit, 98°C - 15 giiy, 56°C - 15 
giiy, 72° - 1 phiit 30 giiy, lap lai frong 30 chu ki, 
72°C - 7 phiit, kit thiic -4°C). Sin phim PCR dugc 
kiem fra bang dien di fren gel agarose 1%. 

Li cua cay chuyin gen song sot sau sang lgc 
bang dieu kien kho han se dugc khu tning, cit voi 
kich thuoc 1 cm x l cm va dat tiong moi traang MS 
CO chiia 50 mg/l hygromycin de kilm tia tinh khang 
khing sinh (Wang, Waterhouse, 1997). 

KET QUA vA THAO LUAN 

Tbu boacb, danh gia bap ngo sau cbuyen gen 

Trong vu dong xuin 2006 - 2007, biln nap gen 
vai vector pBig.ubi fren 7 dong ngo thu dugc 135 
bip, 13145 hat. Trong do: dong TV2 (2310 hat), 
dong TVS (1925 hat), TVS (1650 hat), TV9 (1650 
hat), TVIO (550 hat), TV21 (2750 hat), TV 31(2310 
hat). So lugng hat fren moi bip dao dgng rit lan tir 5 

- 270 hat, trang binh 97 hat/bap, thip hon nhieu so 
voi ciy binh thuang khong dugc chuyen gen 
(khoang 250 hat/bip). Nhu viy, viec bien nap gen co 
inh huong tai kha nang thu phin. Nghien ciiu ciia 
(Chumakov et al, 2006) ciing cho ket qua tuong tu 
(trang binh dat 48 hat^bap) vi giii thich nguyen nhan 
li do hat phan bi ngim tiong dich vi khuin, nhung 
tic gii khong giii thich tai sao so lugng hat tren bap 
lai CO su dao dgng Ion den nhu viy. Cac yeu to khac 
nhu thai gian thich hgp cho thu phan khi bien nap 
(do dii riu khic nhau), thai gian thu phin sau bien 
nap cung vdi do chin cua hat phin li nhiing yeu to 
luon bien dgng co the anh huang tai hieu qui ciia 
qua trinh nay mim vi thu tinh cua hat phin. 

Sang loc cay cbuyen gen bang dilu Iden Idio ban 

Gen ZmDREB2A thuoc hg gen DREB, la cic gen 
ma hoa cho cic nhin tl phien ma tham gia vao tinh 
chong chju tic nhan sfress man, han han va lanh. Su 
bilu hien cua gen DREB se hoat hoa mgt loat cac 
gen dich co vai tro true tilp tham gia vio tinh chlng 
chju nhu dong mo khi khong, su hut nuac, sin xuit 
cic chit dilu hoa... (Sakuma et al, 2006). 
ZmDREB2A li gen quylt dinh tinh chlng chju a ngo, 
bao gIm hai dang ZmDREB2A-L va ZmDREB2A-S 
ciing CO chung mgt doan tiinh tir nucleotide dai 1283 
bp, ma hoa cho 318 amino acid (Qin et al, 2007). 

Ciy da dugc chuyin gen ZmDREB2A se chlng 
chju tot han frong dilu kien kho han, thl hien a hai 
die tinh la co thl song frong dilu kien han han va 
phuc hoi tot han sau khi tuoi tra lai. Sau khi sang 
lgc, tir 13145 hat thu dugc 59 ciy sing sot, dat ty le 
0,449% (Bing 1). 

Diy la lan diu tien, dilu kien han hin dugc dung 
dl sing lgc ciy chuyin gen. Tuy nhien, quy tiinh 
sang lgc chua dugc nghien ciiu toi uu vai timg dong 
ngo CO the din tai hieu qui sang lgc kem va atih 

222 



Tgp chi Cdng nghe Sinh hpc 1(2): 221-227, 2009 

hudmg tdi khi nang sinh tiniang ciia ciy. Vin dl dat 
ra trong thdi gian tdi la nghien ciiu gidi ban fren va 
gidi han dudi cho timg dong ngo dl qua trinh sing 
lgc dat hieu qua cao hon. Trong sl nhiing ciy sing 
sdt sau sang lgc, mgt sl lugng ldn ciy mang hinh 
dang va qua frinh sinh tradng, phit friln khong binh 
thudng (Hinh 2). Nguyen nhin cd thl la hoat dgng 
qua manh ciia promoter Ubiquitin hoac qua trinh han 
han liu ngiy da lam thay dii chu ki phit frien ciia 
cay ngo. Theo nghien cim ciia mgt so tic gia, hoat 
dgng manh cua promoter niy da lam di dang la, hoa, 
re va gay roi loan chu ki phit frien d cay lua chuyen 

gen (Ge et al, 2004). Tuy nhien, hiu het cac nghien 
ciiu cay chuyen gen khac cd dung promoter 
Ubiquitin vin cho ciy chuyen gen vdi kieu hinh binh 
thudng, do viy diy li mgt van de cin phai tiep tuc 
nghien ciru them. 

Dudi dieu kien han han liu dai, khong nhiing 
ciy dj dang ma nhiing cay cd hinh dang binh thudng 
cung cd hien tugng sinh tradng kem, thdi gian tid cd 
va phun rau khdng ddng nhit giy khd khan cho viec 
thu bap. Siic khde cay yeu cgng vdi khi nang thu 
phin khdng tdt da din tdi chit lugng bap kem va sd 
lugng hat it (Hinh 3). 

Bang 1. Ty le sdng sdt cua cac ddng ngd sau sang ipe. 

STT Ten dong So lugng cay dugc gieo So lugng cay song sot Ty le (%) 

1 

2 

3 

4 

5 

6 

7 

TV2 

TVS 

TV5 

TV9 

TVIO 

TV21 

TV31 

2310 

1925 

1650 

1650 

550 

2750 

2310 

6 

S 

8 

16 

7 

16 
1 

0,260 

0,260 

0,485 

0,970 

1,273 

0,582 

0,043 

Tong 13145 59 0,449 

Pban ticb tinh Idiang hygromycin if cac cay 
cbuyen gen 

De khang dinh ket qui phin tich cay chuyen 
gen, chiing tdi tien hinh da tien hinh thi nghiem 
danh gii tinh khang hygromycin ciia md li cic ciy 
ngd da chuyen gen. Li ciia ciy sdng sdt sau sing lgc 
bang chju han cd ket qua duong tinh vdi phan iing 
PCR va ciy ddi chiing khong chuyen gen sau khi 
khir trimg dugc dat vao mdi tradng MS cd chiia 
50mg/L hygromycin. Sau 5 ngiy dugc dem ra quan 
sit miic do khang khing sinh (Hinh 4). 

Trong mdi tradng chiia hygromycin, chiing tdi 
quan sat thiy minh li ciia ciy cd mang gen hpt vin 
giii dugc miu sac tu nhien, trong khi dd li cua 
nhung ciy ddi chiing khdng chuyen gen vang va chet 
din. Tir dd cho thiy, day la mdt phuang phap chinh 
xac, cd thl ket hgp vdi phuang phap sang lgc bang 
dilu kien khd ban de danh gia cay chuyen gen tmdc 
khi tiln hanh phan tich bing PCR tiinh tin kem. 

Pban ticb PCR cay cbuyen gen 

Phin tich PCR cho thiy, trong 59 mau DNA ciia 
nhiing ciy sdng sdt sau sang lgc (Bing 1) cd 3 miu 
thudc 2 ddng ngd TV2 vi TV9 cho ket qua duong 
tinh vdi kich thudc bang DNA thu dugc la 1283 bp 
phii hgp vdi gen ZmDREB2A (Hinh 5). Nhiing ciy 
ngd cd ket qua duong tinh vdi phan ung PCR cd kieu 
hitih khdng khic biet tihieu so vdi nhiing ciy cdn lai. 
Dieu nay cho thay, khdng cd su lien quan rd ret giiia 
kieu hinh khdng binh thudng ciia ciy chuyen gen vdi 
hoat ddng promoter. Nhu viy, dieu kien khd han cd 
the dimg de sang lgc ciy chuyen gen thdng qua bieu 
hien cua gen ZmDREB2A, mat khic lai giy nen di 
dang va sitih tradng khdng binh thudng d ciy ngd. 
Day li mdt phuang phip tdt ap dung cho sang lgc 
khi dugc nghien ciru tdi uu hda hon niia. Sir dung 
phuang phap nay cd the loai bd hoan toan nhiing lo 
ngai ddi vdi su tdn tai ciia cac gen chi thi chgn lgc 
frong van de ciy chuyen gen. 
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Hinh 2. Chpn ipe bang dieu i<ien l<hd han. Cay non dang idn (A), cay trong dieu l<ien l<hd han (B), phuc hoi sau khi tudi trd 
lai (C), cay di dang (D). 

A B 

Hinh 3. Bap thu dugc cua nhung cay sdng sdt sau sang lpc bang dieu l̂ ipn khd han (A, B, C). 

Hinh 4. Mirc dp khang hygromycin cua ia cay ngd sau 5 ngay. La 
cua cay doi chCrng khdng chuyen gen (1, 2), ia cua cay da dugc 

J chuyen gen hpt (3, 4, 5, 6, 7, 8). 
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bp M + - H2O 1 2 3 4 5 6 7 8 9 10 11 12 

1500 
1000 1283 bp 

Hinh 5. Ket qua phan tich PCR. iVlarker 1 kb (iVl); pBiG.ubi (+); cay khdng chuyen gen (-); H2O; TV2.1 (1); TV2.2 (2); TV2.3 
(3); TV3.1 (4); TV3.2 (5) TV3.3 (6); TV9.1 (7); TV9.2 (8), TV9.3 (9); Cac cay chuyen gen khac (10, 11, 12...59) 

MUMb 

Tren co sd ket qui thu dugc, chiing tdi thiy 
rang ty le cay sdng sdt mang gen ZmDREB2A dat 
0,023%, thap hon so vdi bao cio khic khi sir dung 
ciing phuang phip chuyen gen nguyen ciy 
(Chumakov et al, 2006). Tuy nhien, tic gii ciing 
cho biet rang, phuang phip niy cd su dao dgng ldn 
va khd lap lai. Vdi su khic biet ve thdi tiet, gidng 
ngd dugc diing de bien nap cGng nhu chiing A. 
tumefaciens cd the la nguyen nhan dan tdi su khac 
nhau frong ket qua. 

Thi nghiem chuyen gen nguyen cay dugc tien 
hanh ngay tren ddng radng, chiu anh hudng nhieu 
ciia dieu kien thdi tiet, dac biet la cac yeu td nhu 
nhiet do, dp im, mua, cudng dp anh sang... 
Nhiing tic ddng ciia dieu kien ngoai canh la yeu 
td chinh lam cho hieu qua chuyen gen cua phuang 
phap niy thip; Mac dii hieu qua chuyen gen thip 
(chi dat 0,023%) nhung vdi viec thu dugc cay 
chuyen gen To vdi sd lugng ldn, chuyen gen 
nguyen cay se li mdt phuong phip cd nhieu trien 
vgng trong tuong lai. Tuy nhien, cin giii quyet 
mdt van de dat ra la tdi uu hda cic yeu td cd the 
inh hudng tdi hieu qui cua phuang phap chuyen 
gen nguyen cay nhu chiing vi khuan, ndng do 
acetosyringone, pH, thanh phin mdi trudng nudi 
khuin. Ddng thdi han che inh hudng ciia cac yeu 
td nhiet do, mua, cudng do inh sing ... trong qua 
trinh bien nap gen. 

Trong thdi gian gan day, nhiing phuang phip 
chuyin gen tmyen thdng d ngd ciing dang thu dugc 
nhilu thinh tiju ding ke. Chuyen gen vao phdi ngd 
non thu dugc bieu hien tam thdi cua gen gus dat xip 

xi 50% d ddng md hinh A188 (Ishida et al, 2007), 
chuyen gen vao callus tao thanh tir cic md khac nhau 
Cling da thu dugc cay chuyen gen (Ahmadabadi et 
al, 2007; Sidorov et al, 2006). 

Tai Viet Nam, trong thdi gian gin diy cic 
nghien ciiu chuyen gen vao ngd theo hudng nay 
Cling da dugc chu y. Bieu hien gus tam thdi sau 
khi chuyen gen vio phdi non d ddng ngd HR8 thu 
dugc khi cao (tii 49,3 - 54,9%) (Pham Thi Ly 
Thu, 2007). Mac dii viy, nhiing nghien ciiu ke tren 
van cdn gap nhieu khd khan do phuang phip 
chuyen gen chi ap dung dugc vdi nhiing ddng md 
hinh, ddi hdi quy trinh nudi ciy phiic tap, ngudn 
vat lieu ban diu han che va ciy chuyen gen rit 
khd duy tri trong dieu kien Viet Nam. Hon the 
niia, sau khi nhin dugc cay chuyen gen md hinh, 
mudn cd dugc cac ddng/gidng ngd ciia Viet Nam, 
nha chgn gidng phai mat thdi gian va cdng site de 
tien hanh cac phep lai ngugc nham chuyen gen 
quan tam tii cac ddng chuyen gen md hinh sang 
cic gidng ngd Viet Nam. 

Vi the, phuang phap chuyen gen nguyen ciy vao 
cic ddng/gidng ngd chien luge Viet Nam ma chiing 
tdi tiinh bay tiong bao cao niy cd the la mdt tiong 
nhiing phuang phap ly tudng khac phuc dugc nhiing 
han che neu tien. 

KETLUAN r,. :•, -...•./.• -v - , 

Chuyen gen vao ngd nhd vi khuan 
Agrobacterium tumefaciens thdng qua he thdng sinh 
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sin cai budc diu da thu dugc mdt sd kit qua. Vio vu 
ddng - xuin, hieu qui chuyen gen dat 0,023% khi 
bien nap bang chung EHA105 mang vector pBiG.ubi 
vio cic ddng ngd Viet Nam. 

Cac yeu td cd anh hudng den qua trinh bien nap 
gen vao ngd theo phuang phip chuyen gen nguyen ciy 
cin dugc tiep tuc nghien ciiu, tii uu va hoan thien. 

Ltri cam on: Tap thi tdc gid xin bdy td long biit an 
sdu sdc tdi GS Kazuko Y-S Phdng Tdi nguyin sinh 
vgt, Tnmg tdm nghiin cieu quoc ti vi Khoa hpc 
Ndng nghiep Nhgt Bdn (JIRCAS) dd cung cdp vector 
pBiGubi (promoter Ubiquitin, gen chiu hgn -
ZmDREBlA vd hpt - khdng hygromycin). Chung tdi 
cdng xin chdn thdnh cdm on GS Chumakov MI, Viin 
Hda sinh - Sinh ly Thuc vdt vd Vi sinh vdt, Vien 
Khoa hpc Nga, dd giup da chung tdi hodn thdnh tdt 
nghiin cuu ndy. 
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STUDY ON/A^PZ^AfJ^ TRANSFORMATION IN MAIZE 

Dinb Van Trinb, Pham Tbi Ly Tbu, Le Tbi Tbu Ve, Nguyen Van Toan, Nguyen Van Dong' 

Institute of Agricultural Genetics 

SUMMARY :-.; . 

Almost fransformation methods in maize (Zea mays L.) require multiple tissue culture manipulations that 
are time-consuming and expensive. Furthermore, these only can apply to a few highly regenerative genotypes. 
The first time in Vietnam, we applied a simple in planta method that makes it possible to fransfer commercial 
variety through female reproductive system. The Agrobacterium tumefaciens sfrain EHA105 which contains 
plasmid pBig.ubi carrying drought tolerant gene - ZmDREBlA and hygromycin resistant gene - hpt was used. 

' Author for correspondence: Tel: 84-4-37557161; Fax: 84-4-37543196; E-mail: donsiircas(a).vahoo. com 
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Maize' silks (female flowers) were isolated and applied with bacterium suspension before pollinating with the 
pollens ofthe same cultivars. 135 ears (13145 kemels) of TQ harvested in the winter-spring crop 2006 - 2007. 
The fransgenic seedlings at 2 - 3 leaves state were selected by drought sfress. Hygromycin resistant assay and 
PCR analysis on 59 plants (To) survived after drought selection showed the transformation efficiency of TQ 
plants was 0.023%. 

Keywords: Agrobacterium tumefaciens, drought tolerance, in planta transformation, Zea mays L., ZmDREB2A 
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