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TOM TAT

Héu hét céc phuong phép chuyén gen vao ngd (Zea mays L.) hién nay thuong doi hoi céc thao tac nudi cdy
md v&i thoi gian va chi phi t6n kém. Hom nita, chiing chi 4p dung duoc véi mot sé kidu gen c6 kha nang tai
sinh cao. Lin ddu tién tai Viét Nam, ching tdi ép dung phuong phép chuyen gen nguyén cdy. Day la phuong
phép don gian, kinh té ¢6 thé 4p dung cho nhiéu giéng ngé théng qua hé théng sinh san c4i. Thi nghiém chuyén
gen thuc hién véi chung vi khudn Agrobacterium tumefaciens EHA105 chira vector pBiG.ubi mang gen chiu
han - ZmDREB24 va gen khéang hygromycin - sipt. Réu ngd (hoa cdi) dwgc cach ly va tiép xtic vdi dich huyén
phi vi khuén trude khi thu phan véi hat phan clia ciing dong. 135 bip (13145 hat To) dd thu dugc trong vu
déng xuén nim 2006 - 2007. Ciy con chuyén gen giai doan 2 - 3 [4 dugc sang loc bang diéu kién khé han.
Phép thir tinh khing hygromycin va phén tich PCR trén 59 ciy T, song sét sau xir 1y han cho thiy hiéu qua

chuyén gen & thé hé T, dat 0,023%.
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DAT VAN DE

Ngbd v6i tim quan trong clia né da tro thanh ddi
tuong chuyén gen tir kha lau. VAn dé khé khin nhét
trong chuyén gen ngd 1a kha ning tai sinh kém, chi
mot s6 dong mé hinh 1a A188 hay H99 (Hodges et
al., 1986) hay cac con lai cia ching dugc dung trong
chuyén gen. B6 phén chi yéu duge diing dé bién nap
1a phéi non (Isida et al., 2007) ludn bi han ché bdi
mua vu. Dé khic phuc, cac tac gia di tim cach tao
mé seo tir nhitng ngudn khac nhau nhu 14, hat gia va
cdy con (Sidorov et al., 2006; Ahmadabadi et al.,
2007) hay chuyén gen tru'c tiép vao chdi dinh. Tuy
nhién, tit ca cac phuorng phép nay déu déi héi nhimg
thao tac nudi ciy méd véi thdi gian va chi phi cao.
Hon nifa, cic cdy ngd thu dwoc sau nudi cdy mé
thuong bi di dang va cé thoi gian phun riu, tung
phén 1&ch nhau.

Phuong phap chuyén gen nguyén cay lan dau
tién 4p dung thanh coéng & Arabidopsis thaliana
(Bechtold ef al., 1993). V&i wu diém virot troi 1a don
gian, ré tién, khong doi héi thao tac nudi cdy md,
chuyén gen nguyén cay di lién tuc duoc nghién ciru
va ép dung thanh cong & nhidu déi trong khac nhau
(Weeks et al., 2008).

Trong nghién ciu hién tai, chiing t8i khao sét
kha nang tiép nhén gen théng qua phuong phéap
chuyen gen nguyén cdy vdi gen chiu han
ZmDREB2A trén d6i turong 13 cic dong ngd Viét

Nam. Cac nghién ctru tiép theo nhim muc dich t6i
uu héa quy trinh dua ra 4p dung, tranh céic thao tac
nudi cay mo tén kém va phire tap.

VAT LIEU VA PHUONG PHAP
Vit liéu thwe vit

Bay dong ngd thuin va ngb lai chién lugc (TV2,
TV3, TVS, TV9, TV10, TV 21, TV31) cua Vién Di
truyén nong nghiép dugc ding dé thi nghiém. Hon
135 c4y ngd thoi ki ra rdu dugc bao bip dé cach i,
chiéu dai rdu tir 2 - 3 cm 1a thich hop cho viéc bién
nap gen.

Chuén bj vi khuén va bién nap gen

Ching vi khuin Agrobacterium tumefaciens
EHA105 mang vector pBiG.ubi (promoter Ubiquitin,
gen chiu han - ZmDREB2A va hpt - khéng
hygromycin) do Phong Tai nguyén sinh vét, Trung
tdm nghién ciru quic té vé Khoa hoc Néng nghiép
Nhiat Ban (JIRCAS) cung cip. Ciu tric vector nhu
hinh 1.

Vi khuén duge nudi trén moéi truomg LB & 28°C
trong 12 - 14 h, tbc d6 lic 180 vong/phiit dé dat mat
do tir 1 dén 1.2 khi do OD & budc séng 600 nm. Gen
vir dugc hoat héa bing acetosyringone v&i nong do
cudi cing 12 100 uM khoang 2 h trude khi bién nap.



Dich vi khuén dugc cho tiép xtic véi rau ngd da
bi cét, sau do thu phén binh thuong voi hat phén cia
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cung dong ngd va bao cach li trd lai (Chumakow et .
al., 2006).

Hinh 1. C4u tric vector.

Sang loc va phan tich cay chuyén gen

Cay con To mang gen ZmDREB24 va cay da6i
chimg 4m (da duoc dénh déu) dugc tréng trong cac
khay nhya kich thuéc 7 hang x 10 hang chira gia thé
nguon gdc tir Vién Nong héa Thé nhudng, Cay ngd
dén giai doan 2 - 3 14 s& dugc tudi nuée déu va dé
han trong vong 12 - 14 ngady (tuy thude vao dong).
Khi toan bg ciy ddi chimg am da chét, céc cy s&
dugc tuéi nudc tro lai dé sang loc cay chiu han. La
clia cac ciy sdng sot duge thu dé tach DNA téng s6
theo quy trinh céi bién cta Lin va dong tic gia
(2001).

Phan tich PCR tién hanh véi cap mdi E-5°
CCCTGCCTTCATACGCTATT -3, R-§’
AAAAGCAAGCACTCTTTTITA -3’ dédc hiéu cho
gen ZmDREB2A; thanh phin PCR dugc bd sung
betaine va DMSO dé ting do nhay. Chuong trinh
phan {mg (95°C - 5 ph1’1t 98°C - 15 gidy, 56°C - 15
gidy, 72° - 1 phut 30 gidy, lap lai trong 30 chu ki,
72°C - 7 phut, két thuc —4°C). San phdm PCR dugc
kiém tra bang dién di trén gel agarose 1%.

La cha ciy chuyén gen séng sot sau sang loc
béng didu kién kho han s& duoc khir tring, cit voi
kich thuéc 1 cm x 1 cm va dat trong méi truong MS
¢6 chira 50 mg/l hygromycin dé kiém tra tinh khang
khang sinh (Wang, Waterhouse, 1997).

KET QUA VA THAO LUAN

Thu hoach, dinh gia bip ngd sau chuyén gen

Trong vu déng xuan 2006 - 2007, bién nap gen
v6i vector pBig.ubi trén 7 dong ngd thu dugc 135
bap, 13145 hat. Trong d6: dong TV2 (2310 hat),
dong TV3 (1925 hat), TV5 (1650 hat), TV9 (1650
hat), TV10 (550 hat), TV21 (2750 hat), TV 31(2310
hat). Sé lugng hat trén mdi bap dao dong rat 1om tir 5
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- 270 hat, trung binh 97 hat/bép, thép hon nhiéu so
v6i cdy binh thudng khong dugc chuyen gen
(khoang 250 hat/bap). Nhu vay, viéc bién nap gen ¢6
anh huéng t6i kha ning thu phén. Nghién ciru cla
(Chumakov et al., 2006) ciing cho két qua tuong tu
(trung binh dat 48 hat/bép) va giai thich nguyén nhin
1a do hat phén bi ngam trong dich vi khuén, nhung
tac pia khong giai thich tai sao s6 lugng hat trén bép
lai ¢6 su dao déng 16m dén nhu vay. Cac yéu t6 khac
nhu thoi gian thich hop cho thu phén khi bién nap
(d6 dai rdu khac nhau), thoi gian thu phén sau blen
nap cung v6i do chin cua hat phén 14 nhimg yéu tb
ludn bién dong co thé anh hudng t&i hidu qua cia
qua trinh ndy méam va thy tinh ca hat phan.

Sang loc ciy chuyén gen bang diéu kién khé han

Gen ZmDREB2A thudc ho gen DREB, la cac gen
ma hoa cho céc nhan t§ phién ma tham gia vao tinh
chéng chiu tac nhén stress man, han han va lanh. Su
biéu hién cua gen DREB s€ hoat hoa mot loat cac

-gen dich c6 vai tro truc tlep tham gia vao tinh chong

chiu nhu dong mé khi khdng, su hit nuéc, san xuat
cac chat diéu hoa.. (Sakuma et al, 2006).
ZmDREB2A 14 gen quyét dinh tinh chéng chiu & ngd,
bao gdm hai dang ZmDREB2A-L vi ZmDREB2A-S
cung c¢6 chung mdt doan trinh ty nucleotide dai 1283
bp, mé hoa cho 318 amino acid (Qin et al., 2007).

Céy da duogc chuyen gen ZmDREB2A s& chong
chiu t8t hon trong dxeu kién kho ban, thé hién & hai
dic tinh 12 ¢ thé sbéng trong diéu kién han hén va
phuc hdi t6t hon sau khi tuéi tré lai. Sau khi sang
loc, tir 13145 hat thu dugc 59 cay séng sot, dat ty 18
0,449% (Bang 1).

Day 1a 1an déu tién, diéu kién han han duoc dung
dé sang loc cdy chuyén gen. Tuy nhién, quy trinh
sang loc chua duoc nghién ciru t0i wu véi timg dong
ngd c¢6 thé dan t6i hiéu quéa sang loc kém va anh
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huong téi kha nang sinh truéng cua cdy. Van dé dat
ra trong thai gian t6i 1a nghién ctru glO’l han trén va
gi6i han duéi cho timg dong ngd de qua trinh sang
loc dat hiéu qua cao hon. Trong s6 nhing cdy song
sot sau sang loc, mét s lugng 16n cdy mang hinh
dang va qua trinh sinh truéng, phét trlen khéng binh
thudng (Hinh 2). Nguyén nhan c6 thé 1a hoat dong
quéa manh cua promoter Ubiquitin hodc qua trinh han
han lau ngay da lam thay d6i chu ki phat trién cia
cdy ngd. Theo nghién ciru cia mét s6 tac gia, hoat
dong manh cua promoter nay dé lam di dang 14, hoa,
r8 va gay rbi loan chu ki phat trién & ciy lua chuyén

Bang 1. Ty lé séng s6t cua cac dong ngd sau sang loc.

gen (Ge et al., 2004). Tuy nhién, hau hét céc nghién
cliru céy chuyen gen khac c6 dung promoter
Ubiquitin van cho cay chuyen gen voi kiéu hinh binh
thuong, do vay ddy la mdt van dé can phai tiép tuc
nghién ciru thém. '

Duéi didu kién han han lau dai, khéng nhiing
cdy di dang ma nhiing cdy c6 hinh dang binh thudng
cling c6 hién twong sinh truéng kém, thoi gian trd cor
va phun réu khong déng nhat gay kho khan cho viéce
thu bép. Sirc khoe cay yéu cong voi kha nang thy
phén khong tét da din t6i chét luong bip kém va s6
luong hat it (Hinh 3).

STT Tén dong $6 lwong cay dwoc gieo $6 lwong cay séng sét Ty 1é (%)
1 TV2 2310 6 0,260
2 TV3 1925 5 0,260
3 TV5 1650 8 0,485
4 TV9 1650 16 0,970
5 TV10 550 7 1,273
6 TV21 2750 16 0,582
7 TV31 2310 1 0,043
Téng 13145 59 0,449

Phéan tich tinh khing hygromycin & cac cay
chuyén gen

Dé khéng dinh két qua phan tich ciy chuyén
gen, ching t6i tién hanh di tién hanh thi nghiém
danh gia tinh khéng hygromycin ciia md 14 cac cay
ngd da chuyén gen. L4 cia cdy sdng s6t sau sang loc
bang chju han c6 két qua duong tinh véi phan ng
PCR va cay dbi chimg khong chuyén gen sau khi
khor tring dugc ddt vao mdi trudng MS c6 chua
50mg/L hygromycin. Sau 5 ngay dugc dem ra quan
sat mirc d6 khang khang sinh (Hinh 4).

Trong méi1 trudéng chra hygromycin, ching toi
quan sat thdy méanh 14 cia ciy c6 mang gen hpt van
gitt duoc mau sic tu nhién, trong khi d6 14 cia
nhimg ciy dbi chimg khong chuyén gen vang va chét
dan. Tir d6 cho thay, ddy 14 mét phuong phap chinh
xac, co thé két hop v6i phuong phap sang loc bang
diéu kién kho han dé danh gia cay chuyen gen trudc
khi tién hanh phan tich bing PCR tranh tén kém.

Phan tich PCR ciy chuyén gen

Phén tich PCR cho thdy, trong 59 miu DNA cia
nhitng cay séng sot sau sang loc (Bang 1) ¢6 3 miu
thude 2 dong ngd TV2 va TV cho két qua dwong
tinh véi kich thuéc bang DNA thu dugc 1a 1283 bp
phu hop véi gen ZmDREB2A4 (Hinh 5). Nhiing céy
ngd c6 két qua duong tinh véi phan tmg PCR c6 kiéu
hinh khéng khac biét nhidu so véi nhitng cay con lai.
Piéu nay cho thay, khong c6 su lién quan rd rét giira
kiéu hinh khéng binh thudng cia cay chuyén gen véi
hoat ddng promoter. Nhu vay, diéu kién khé han cé
thé ding dé sang loc ciy chuyén gen théng qua biéu
hién cua gen ZmDREB2A, mét khac lai gy nén di
dang va sinh truéng khéng binh thudéng & cay ngd.
Day la mot phuong phap t6t 4p dung cho sang loc
khi duoc nghién ciru t6i uu hoéa hon nita. Sir dung
phuong phap nay c6 thé loai bé hoan toan nhimng lo
ngai dbi véi su ton tai cha cac gen chi thi chon loc
trong van dé cay chuyén gen.
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C

Hinh 2. Chon lpc bang diéu kién khd han. Cay non dang Ic’r.n (A), cay trong didu kién khd han (B), phuc hdi sau khi twéi tré
lai (C), cay dj dang (D).

Hinh 4. Mtc do khang hygromycin cla la cay ngd sau 5 ngay. La
clia cay d6i chirng khdng chuyén gen (1, 2), 14 cla cay da duoc
chuyén gen hpt (3,4,5,6,7, 8).
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Hinh 5. Két qua phan tich PCR. Marker 1 kb (M); pBiG.ubi (+); cay khong chuyé&n gen (-); H20; 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 chuyén gen khac (10, 11, 12...59)

‘Trén co s& két qua thu duoc, ching tdi thiy
rang ty 1é cay sdng s6t mang gen ZmDREB2A dat
0,023%, thép hon so vdi bao cao khac khi sir dung
cing phuong phdp chuyén gen nguyén cay
(Chumakov et al., 2006). Tuy nhién, tac gid ciling
cho biét ring, phuong phap nay c6 su dao dong 16n
va khé lap lai. Vi su khac biét vé thoi tiét, gibng
ngd dugc dung dé bién nap ciing nhu chung A.
tumefaciens c6 thé 12 nguyén nhan dan téi su khac
nhau trong két qua.

Thi nghiém chuyén gen nguyén ciy dugc tién
hanh ngay trén dong rudng, chiu anh hudng nhiéu
clia didu kién thoi tiét, dic biét 1a cac yéu td nhu
nhiét d6, d6 Am, muwa, cwdng 46 4anh sang...
Nhiing tac dong cia diéu kién ngoai céanh la yéu
t6 chinh lam cho hiéu qua chuyén gen cia phuong
phép nay thip: Mic du hiéu qua chuyén gen thap
(chi dat 0,023%) nhung voi viéc thu duge cay
chuyén gen T, v&i sb6 luong lom, chuyén gen
nguyén cdy s& 1a mdt phuong phap co6 nhiéu tr1en
vong trong tuong lai. Tuy nhién, can glal quyet
mdt vin dé dit ra 1a t6i wu hoa cac yéu té co thé
anh huéng tdi hiéu qué cia phuorng phap chuyén
gen nguyén cdy nhu chung vi khuan, ndng dé
acetosyringone, pH, thanh phin méi truong nudi
khuan Ddng thoi han ché anh hudng cia cac yéu
t6 nhiét 49, mwa, cudng 46 anh sang ... trong qué
trinh bién nap gen.

Trong thoi gian gan day, nhitng phuong phép
chuyen gen truyén thong ¢ ngd ciing dang thu duoc
nhiéu thanh tuu déng ké. Chuyén gen vao phdi ngo
non thu dugc bidu hién tam thai cia gen gus dat xap

xi 50% & dong md hinh A188 (Ishida ez al., 2007),
chuyén gen vao callus tao thanh tir cAc mé khéc nhau
cling da thu dugc cdy chuyén gen (Ahmadabadi et
al., 2007, Sidorov et al., 2006).

Tai Viét Nam, trong thdi gian gin day cic
nghién ctru chuyén gen vao ngd theo huéng niy
cling d3 dwogc chi y. Bidu hién gus tam thoi sau
khi chuyén gen vio phdi non & dong ngd HRS thu
dugc khé cao (tir 49,3 - 54,9%) (Pham Thi Ly
Thu, 2007). Méc du vay, nhimg nghién ciru ké trén

van con gip nhidu khé khin do phwong phap

chuyén gen chi 4p dung dwgc voi nhimg dong md
hinh, doi héi quy trinh nubi ciy phirc tap, nguon
vat lidu ban dau han ché va ciy chuyén gen rét
kho duy tri trong didu kién Viét Nam. Hon thé
nita, sau khi nhén dugc cay chuyén gen mé hinh,
mudn c6 duge cac dong/glong ngd cua Viét Nam,
nha chon giong phai mat thoi gian va cong sirc dé
tién hanh cac phép lai nguge nhim chuyén gen
quan tdm tir cac dong chuyén gen mé hinh sang
cac gibng ngd Viét Nam.

Vi thé, phuong phap chuyén gen nguyén ciy vao
cac dong/gibng ngd chién lugc Viét Nam ma ching
t6i trinh bay trong bao cao nay cé thé 132 mot trong
nhitng phuong phép 1y twéng khic phuc duoc nhimg
han ché néu trén.

KET LUAN

Chuyén gen vao ngé nhd Vi ) khuin
Agrobacterium tumefaciens thong qua hé thong sinh
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san cai bude dau da thu duoc mot sb két qua. Vao vu
déng - xuén, hiéu qua chuyén gen dat 0,023% khi
bién nap bing ching EHA105 mang vector pBiG.ubi
vao cac dong ngé Viét Nam.

Céc yéu t6 c6 anh huéng dén qua trinh bién nap
gen vao ng6 theo phuong phép chuyén gen nguyén ciy
“cAn dugc tiép tuc nghién ciru, ti wru v4 hoan thién.

Loi cam on: Tdp thé tac gid xin bdy 6 long biét on
sdu sdc t6i GS Kazuko Y-S Phong Tai nguyen sinh
vat, Trung tdm nghién cuu quoc 1é vé Khoa hoc
Néng nghiép Nhdt Ban (JIRCAS) di cung cap vector
pBiGubi (promoter Ubiquitin, gen chju han -
ZmDREB2A va hpt - khéng hygromycin). Ching t6i
ciing xin chén thanh cam on GS Chumakov M1, Vién
Héa sinh - Sinh Iy Thyc vdt va Vi sinh vét, Vién
Khoa hoc Nga da giup & ching t6i hodn thanh tot
nghién ciru nay.
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STUDY ON IN PLANTA TRANSFORMATION IN MAIZE

Dinh Van Trinh, Pham Thi Ly Thu, Le Thi Thu Ve, Nguyen Van Toan, Nguyen Van Dong"

Institute of Agricultural Genetics

SUMMARY

Almost transformation 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 transfer commercial
variety through female reproductive system. The Agrobacterium tumefaciens strain EHA105 which contains
plasmid pBig.ubi carrying drought tolerant gene - ZmDREB24 and hygromycin resistant gene - Apt was used.

* Author for correspondence: Tel: 84-4-37557161; Fax: 84-4-37543196; E-mail: dongjircas@yahoo.com
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Maize’ silks (female flowers) were isolated and applied with bacterium suspension before pollinating with the
pollens of the same cultivars. 135 ears (13145 kernels) of Ty harvested in the winter-spring crop 2006 - 2007.
The transgenic seedlings at 2 - 3 leaves state were selected by drought stress. Hygromycin resistant assay and
PCR analysis on 59 plants (T,) survived after drought selection showed the transformation efficiency of T,
plants was 0.023%, '

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