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SUMMARY

Studies on insect resistance gen transfer into immature zygotic embryos of
F1 hybrid maize lines

Studies on selection and commercialization of transgenic Bt crops in general and transgenic Bt
maize in particular were relatively strong grown in the last few years. However, in Vietnam, the
study of transgenic maize met many difficulties due to unidentified source material - the lines /
varieties have the ability to regenerate and grow well in nature. In this study, we used immature
embryos from three F1 hybrid maize lines (which were the hybrid forms of model lines HR9/HR8
and selected line CM8) as source materials of transformation process. The results showed that the
use of those hybrid maize lines were more efficient than model lines HR9/HR8 and selected line
CMS8 in the transformation of insect resistant gen Cry71A(c) through Agrobacterium tumefaciens.
Based on the results of PCR analysis, we had received 27 lines carrying Cry1A(c) gene, 55 lines
carrying selectable marker pmi gene, 9 lines carrying both genes in the first generation (TO).
Among three hybrid maize lines (HC9, CH9, HC8), HC8 hybrid line had capacity to receive insect
resistant gen Cry1A(c) with the highest transformation efficiency (1.41%). In other hand, the TO
transgenic maize lines grew and adapted better than model maize line in nature. The hybrid maize
lines carrying Cry1A(c) gen would be suitable materials for developing transgenic maize with insect
resistance in Vietnam.

Keywords: Agrobacterium tumefaciens, maize (Zea mays L), transformation, Cry1A(c), immature
embryos.

hai cho strc khde con nguoi, vat nuoi. bé cai
thién tinh hinh ndy, nhiing k¥ thuat tién tién
trong bao vé ciy trong nham xay dung mot
nén ndéng nghiép sach, bén vimg dang dugc
ap dung. Viéc tao ra cic gidng cdy trong
bién d6i gen (Genetically Modified Crops,
GMCs) c6 kha nang khang sau bénh va con
tring nho k¥ thuat di truyén dang dugc quan
tAm nghién ctru va tmg dung vao thuc tién
nhim nang cao ning suit cdy trong, dem lai
loi ich tdi da cho nén nong nghiép (Hellmich

I. DAT VAN DE

Ngé 1a cay trong cha lyc cua Viét Nam,
dung tht hai sau cdy lta, xét vé dién tich dat
trong. Tuy nhién hién nay nudc ta lién tuc
phai nhap khau ngd theo chiéu hudéng nim
sau cao hon nam trude. Trong nam 2012, c6
hon 1,6 triéu tAn ngo dugc nhap khau, tang
hon 66% so voi nam 2011. Mac du dién tich
canh tac ngd 16n, voi trén 1,1 triéu hecta,
nhung san lugng chi dat 4,4 triu tan. Mot

trong nhiing nguyén nhan lam gidm nang
suat ngd 1a do sau bénh hai ngay cang gia
tang va dién bién phuc tap. Hién nay, rat
nhiéu loai thudc trir sdu hoa hoc dang dugc
sit dung dé phong trir sdu bénh voi chi phi
t6n kém, gy 6 nhidm méi truong va gy doc
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et al., 2008).

Bacillus thuringensis (Bt) 1a loai vi
khuan dit, ph?m 16n cac doc t6 sinh ra cua
B. thuringensis c6 kha ning gay doc cao d6i
v6i con triung. Cac gen Bt (co ngudn goc tir
B. thuringensis) dugc ng dung va chuyén
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gen thanh cong & cdy ngd bao gdm gen
Cryldb, CrylA(c), Cryldf, Cry2A,
Cry3Bbl, Cry344bl, Cry354Abl (Amstrong
etal., 1995; Wiliam et al., 1997; Giao et al.,
2004; Catangui et al., 2006; Siebert et al.,
2008; Zurbrugg et al., 2009). Kha nang
biéu hién cua cac gen cry O cdy ngd
chuyén gen di duoc danh gia trong phong
thi nghiém va thir nghiém ngoai ddng
ruong. Két qua cho thdy cac gidng ngd
mang gen Bt c6 kha ning khang cao dbi
véi sau duc than va trong qué trinh canh
tac khong can sir dung bat ky bién phap
phong trir nao, dam bao ning sudt thu
hoach cua gidng.

Nhin chung, chuyén gen vao ciy ngd
con gdp kho khan do chua xac dinh duoc
ngudn vt liéu la cac dong/ giéng ngd chon
loc c6 kha ning tiép nhan gen ngoai lai tdt,
trong khi d6 cac dong ngé mé hinh nhap
ndi c¢6 kha ning tiép nhan gen cao nhung
lai thich tng kém trong diéu kién Viét
Nam. Vi viy, nghién ctru nay dugc tién
hanh véi1 muc dich khao sat va danh gia
kha nang tiép nhan gen khang siu crylA(c)
cua cac dong ngd lai gitra dong md hinh
HR8/HRY va dong ngd chon lgpc CMBS,
nham khai thac cac uu diém cua cac dong
ngd trong viéc tao ra cac dong ngd chuyén
gen khang sau.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién cru

- Vat liéu thuc vat

Céc cay ngd me cho vat liéu phoi hop
to chua trueong thanh (phdi non) cua cac
dong lai F1 gita dong HR8/HR9 véi dong
ngd Viét Nam: CH9 (CM8 x HR9), HC9
(HR9 x CMB), HC8 (HR8 x CMS8). Cac
dong ngd nay dugc trong tai Trai thi

nghiém cua Vién Di truyén Nong nghiép tai
Vian Giang, Hung Yén.

- Vit liéu di truyén

Chung vi khuan A.tumefaciens EHA105
mang vector pADT2 chira gen khang sau
crylA(c)dugc dicu khién boi doan khoi dong
Ubiquitin va gen chi thi chon loc pmi -
chuyén héa mannose (hinh 1).
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Hinh 1: So do cdu triic vector pADT2

2. Phwong phap nghién ctru

Phuong phap chuyén gen vao phdi hop
tu chua trudng thanh (phdi non) thong qua
A. tumefaciens:

Phéi non dugc tach tir cac bép ngoé &
giai doan 15 - 18 ngdy sau thu phéan. Phoi
non sau khi tach duoc lay nhiém va dong
nudi cay voi vi khuan A. tumefaciens theo
quy trinh ciia Pham Thi Ly Thu (2007).

Phan tich cay chuyén gen:

Tach DNA tong s6: DNA tong sb duoc
tach tir mau 14 cta cac cay ngd chuyén gen

tai sinh theo phuong phap CTAB (Saghai-
Maroof et al., 1984) c6 cai tién.

Phdn tich PCR: Phan tich PCR tién
hanh véi cap moi PMI-1/PMI-2 dac hi¢u
cho gen ma hoéa enzyme phosphate

mannose isomerase (pmi) va cap moi S-
crylA(c)-F1/S- crylA(c)-R1 dac hiéu cho
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gen crylA(c); thanh phan PCR duoc bd

sung betaine va DMSO dé ting do nhay.

Bang 1. Trinh ty mdi str dung trong nghién ciru

STT Tén moi Trinh tw méi
1 PMI-1 5-ACAGCCACTCTCCATTCA-3’
2 PMI-2 5-GTTTGCCATCACTTCCAG -3
3 S-crylA(c)-F1 5'-ACAGAAGACCCTTCAATATC-3’
4 S-crylA(c)-R1 5-GTTACCGAGTGAAGATGTAA-3’

Cdc chi tiéu theo doi va danh gia: Ty
1é tao mo seo chuyén gen (%) = S6 mé seo
chuyén gen tao thanh*100%/Tong s6 phoi
bién nap. Ty 18 tai sinh cdy chuyén gen (%)
= S6 cay chuyén gen tai sinh*100%/Tong
s6 mo seo chuyén gen phoi hoa. Hiéu suét
bién nap (%) = S6 cay hitu thu mang gen
chuyén *100%/Tong s6 phoi bién nap.

I1I. KET QUA VA THAO LUAN

1. Danh gia kha nang chuyén nap gen
khang sau cry1A(c) vao cac dong ngo lai

Ngb 1a mét trong nhiing cdy trong co
phan tng rit kém v&i moi truong nudi cay
nhén tao. Tét ca cac bd phén nhu théan, 14, r€,
dinh sinh truéng va mo seo hinh thanh tir cac
bd phan nay hau nhu khong c6 kha nang tai
sinh thanh c@y hoan chinh. Nghién ctru trudc
day da chi ra rang chi c6 phoi non cuia mot
vai dong ngd mo hinh trong d6 c6 dong
HR8, HR9 c6 kha nidng phat sinh md seo
phoi hoa, tai sinh cay hoan chinh va dac biét
1a ¢6 kha nang tiép nhap gen ngoai lai (Pham
Thi Ly Thu, 2007), tuy nhién cac dong mo
hinh nhap ndi nay lai c6 kha nang thich g
kém trong diéu kién Viét Nam. Trong khi d6
kho khin chinh cua qué trinh chuyén gen

vao cdy ngd ¢ Viét Nam d6 1a ty 18 cdy song
sot va hitu thy thdp (Nguyén Vin Dong et
al., 2010). Kha nang tai sinh la mét tinh
trang chat luong dugc di truyén, trong do
gen quy dinh kha nang tai sinh la mot gen
troi. Vi thé nguorl ta c6 thé truyen cam ung
tai sinh tr giong ngd nay sang glong ngo
khac bang phuong phap lai hitu tinh két hop
véi tai sinh in vivo, nhitng dong lai nay co ty
1¢ tai sinh cao hon, ciy co stic séng va kha
ning thich nghi tét hon khi dua ra méi
truong bén ngoai (Armstrong et al, 1985).
Trén co s& két qua ciia cac nghién ciru trude,
da xac dinh dugc dong ngé md hinh (HRS,
HR9) va dong ngd chon loc cua Viét Nam
(CM8) c6 kha nang tiép nhan gen khang sau
crylA(c), dong thoi ciing chi ra rang hé
thong bién nap M véi chi thi chon loc thuc
vat st dung mannose t6 ra uu thé hon han so
vo1 hé théng bién nap H vai chi thi chon loc
thuc vat 1a hygromycin. Trong hai vu Dong
Xuan 2010-2012, phdi non cta cac dong ngo
lai CH9; HC9 va HC8 duoc st dung lam vét
liéu cho chuyén nap gen khang sau crylA(c).
Trong tong s6 3563 phoi bién nap, thu duoc
121 cay tai sinh sau chuyén gen, trong d6 da
nhan dugc 77 cdy song sot khi dua ra dat
(bang 2).

Béng 2. Két qua nghién ciru chuyén gen khang sau cryl4(c) vao phdi non
cta cac dong ngo lai (vu Pong Xuan 2010-2012)

TT | Dong Sé phéi | S6 mé seo | S6chéi | S6 cay | Ty Ié tao mé | Ty 1§ tai sinh | S6 cay sénq
ngoé | bien nap | tao thanh | tai sinh rare seo (%) cay (%) khi dwa ra dat
CH9 2457 1212 230 42 64,43 18,98 39
HC9 187 128 39 13 73,56 30,47 9
HC8 919 642 94 66 86,06 14,64 29
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| Téngsé | 3563 | 1982 | 363

| 121 | | | 77

Kha ning tiép nhan gen ngoai lai cua
cac dong ngd thi nghiém biéu hién thong
qua muc do tao md seo phoi hoa trong moi
tredng chon loc cua phdi non sau chuyén
gen. So sanh voi dong mo hinh & cac
nghién ciru trude (Nguyén Vian Dong et al.,
2010), két qua bang 2 cho thdy cac dong lai
cho ty 1& tao mo seo va ty 18 tai sinh chdi o
muc tuong tu. Dong lai HC8 cho ty I¢ tao
mo seo cao nhat, dat 86,06% so v&i 79,3%
& dong mo hinh HR9 (Nguyén Vin Pong et
al., 2010), dong ngd lai HCY c6 ty I¢ tai
sinh chdi kha cao dat 30,47% so véi 33,1%
¢ dong HRO.

Kha ning song sot cta cay tai sinh 1a
mot trong nhitng han ché 16n nhét cia
qua trinh chuyén gen vao cdy ngd. Ciing
trong cac nghién clru trudc cuia nhom tac
gia, khi dua 250 cdy mdé hinh HR9
chuyén gen tai sinh ra moéi truong tu
nhién chi thu duoc 2 cay song sét. Doi
v6i dong chon loc CMS, sb cay séng sot
1a 41 cay trén tong sd 137 ciy chuyén
gen tai sinh (Nguyén Vin Pong et al.,
2010 a, b. So sanh véi ty 1& 77 cay song
sot trén 121 cay chuyén gen tai sinh cua
dong ngd lai, cho thdy cac dong ngd lai
c6 suc sdng va kha ning thich nghi voi
moi trudng bén ngoai tét hon dong md
hinh va chon loc. Két qua nay ching to
cac dong ngd lai chuyén gen da tiép nhan
duoc kha niang tai sinh tot tir dong mo

hinh va tinh thich Ung véi diéu kién tu
nhién cua dong chon lgc.

2. Phan tich PCR cac dong ngé lai
chuyén gen TO

Phén tich PCR véi 2 cip mdi PMI va S-
cryl A(c) dugce tién hanh trén cac ciy chuyén
gen tai sinh, nhim xé4c dinh sy c6 mit cua
gen khang sau crylA(c), gen chon loc pmi.
Trong s6 77 cdy dua ra dat chi co 71 cay két
hat. Két qua phan tich cho théy, trong 71
miu DNA tong sb cia 3 dong ngd thi
nghiém c6 55 mau cho két qua dwong tinh
v6i kich thude bang DNA thu dugc 514 bp
tuong mg véi gen pmi, 27 mau thudc 3
dong trén cho két qua dwong tinh véi kich
thuéc bang DNA thu dugc 600 bp tuong
mg v&i gen crylA(c) va 9 mau thudc 3 dong
trén cho két qua duong tinh voi ca 2 gen.
Két qua dugc thé hién trong bang 3, hinh 2
va 3. Trong s cac cay hitu thu cua cac dong
ngd lai chuyén gen ti sinh chi mot s it cay
c6 két qua PCR duong tinh voi gen cryl A(c)
va gen pmi, va ty 1é nay ciing bién dong &
cac dong ngd khac nhau. Dong ng6 lait HC8
cho hiéu suét bién nap cao nhét dat 1,41%
trong khi dong ngd lai CH9 hiéu suat bién
nap chi dat 0,81%. Khi so sanh v4i dong mo
hinh va dong chon loc, hiéu suét bién nap
cta cac dong lai da duogc cai thién. Dong mo
hinh HR9 dat hiéu suat bién nap 0,83%;
dong chon loc CMS hiéu suét chi dat 0,05%
(Nguyén Vin Déng et al., 2010).

Béng 3. Két qua phan tich PCR cac dong ngd lai chuyén gen TO

Dong lai | S& phéi | S6 cay hivu PCR (+) Hiéu suét bién nap
TT o
F1 bién nap thu PMI CrylAc | PMI+Cry1Ac | gen crylA(c) (%)
1 CH9 2457 38 27 16 4 0,81
HC9 187 4 1 1 1 1,06
3 HC8 919 29 27 9 4 1,41
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Téng sb 3563 71 55

27 9

M HBOCMEL 2 3 4 5 6

7 8 % 10 11 12 13

F00bp
—_—

Hinh 2: Phédn tich PCR gen pmi trén cac cdy
T0 cua cdc dong ngé lai chuyén gen.
M:1kb DNA marker.(+): dbi chirng duong (DNA
plasmid pADT2); (-): nu6c; CM8: dong WT,

Céc giéng tir 1-6: cac cdy thude dong CHY; Cac giéng

 tr7-12: céc cdy thude dong HCS;
Gieng 13: cay thugc dong HC9 c6 mang gen pmi

3. Panh gia dac tinh néng hoc cua cac
dong ngé lai chuyén gen TO

bé x4c dinh sy c6 mit cua gen chuyén
crylA(c) co anh huong dén kha nang sinh
truong va phat trién cua cac dong ngd
chuyén gen hay khong, tién hanh dénh gia

M (+) () CMS 1

S00bp

Hinh 3: Phan tich PCR gen crylA(c) trén

cdac cdy T0 cua cdc dong ngé lai chuyén gen.

M:1kb DNA marker.(+): di chirng dwong (DNA
plasmid pADT2); (-): nudc; CM8: dong WT;
Gieéng 1,2: cac cay thugc dong CH9; Giéng 4: cay

thudc dong HC9; Giéng 5,7: cac cdy thudc dong HC8
c6 mang gen crylA(c); Giéng 3,6: cac cay thudc dong

HC9 khong mang gen crylA(c).

mét sb dic tinh ndng sinh hoc chinh cua cac
dong ngd lai chuyén gen TO ddng thoi so
sanh gitra dong lai chuyén gen voi dong mo
hinh, chon loc da chuyén gen. Két qua dugc
trinh bay & bang 4.

Bang 4. Panh gia mot s6 dic tinh nong sinh hoc chinh cta cic dong ngd lai

chuyén gen thé hé TO
17 | Téndéng | TGST Chjéu cao Y. la Ct\i‘éu dai | Bwong kinh Khéi lwong
(soO cay) (ngay) cay (cm) TB/cay bap (cm) bap (cm) hat/bap (g)
1 CH9 (b/C) 116 172,21 19 18,32 4,01 21,84
2 CH9 (1-20) 116 171,96 19 18,15 3,97 21,53
3 HC9 (b/C) 70 96,24 15 17,08 3,65 19,25
4 HC9 (1-2) 70 96,52 15 17,47 3,43 18,72
5 HC8 (b/C) 73 149,48 17 19,04 4,22 20,69
6 HC8 (1-13) 73 148,91 17 18,73 4,08 20.41

Két qua bang 4 cho thiy cac dong ngd
lai mang gen khang sau crylA(c) thé hé TO
c6 dac tinh nong hoc twong ty cac dong ngd
lai d6i chimg (khong chuyén gen), ching t6
su cO mat cua gen chuyén crylA(c) khong
lam anh hudng dén kha nang sinh truong va
phat trién cua cac dong ngd chuyén gen.
Céac dac tinh uu viét cua dong ngo chon loc
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(CMB) nhu ning suit cao, chit lugng hat
tbt cling duoc biéu hién & céac dong lai, diéu
nay duoc thé hién rd khi so sanh cac dic
tinh néng hoc ciia cac dong ngd lai chuyén
gen voi dong ngd chon loc. Khi so sanh voi
cac dong ngé md hinh (HRS, HR9) da
chuyén gen, cac dong ngd lai chuyén gen to
ra vu thé hon han. Cay c6 chiéu dai bap va




TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

khéi lugng hat /bap cao hon cac dong ngd
mo hinh chuyén gen. Vi thé, viéc st dung
cac dong ngd lai lam vat liéu bién nap da
khic phuc dwoc cac ton tai khi sir dung

dong mo hinh hay dong chon loc trong cac
nghién ctru chuyén gen va tai sinh invitro,
dong thoi gitr lai duoc céc tinh trang tot cla
cac dong bd me (hinh 4).

Hmh 4: Bap cua cay T0 dong lai HC9 (A) dong mo hinh HR9 (B)

va dong chon loc CMS (C).

IV. KET LUAN

Str dung phoi hop tir chua trudng thanh
cua cac dong ngo lai F1 gitta dong mé hinh
HR9/HRS va dong chon loc CM8 da khic
phuc dugc nhitng han ché trong qua trinh
chuyén nap gen khang sau crylA(c) thong
qua vi khuan Agrobacterium tumefaciens
vao cac dong ngé mo hinh va dong chon
loc. Ba nhan dugc 27 dong lai TO mang gen
crylA(c) va 9 dong mang dong thoi ca hai
gen pmi va crylA(c). Trong sb 3 dong ngd
lai nghién ctru, dong HC8 cho hiéu suét
bién nap cao nhét dat 1,41%, cao hon so véi
dong chon loc c6 cung ngudn gbc. Mat
khac, cac dong ngd lai chuyén gen TO cé
kha ning sinh truéng va thich nghi tét hon
khi dua ra méi truong bén ngoai so vdi cac
dong ngd mo6 hinh. Cac dong ngd lai mang
gen khéng sau crylA(c) nay s& 1a ngudn vat
litu phu hop cho chon tao gidng ngd
chuyén gen khang siu ciia Viét Nam.
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