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BUGC PAU TAO CAY THUOC LA (NICOTIANA TABACUM L.) CHUYEN GIEN
NHO VI KHUAN AGROBACTERIUM TUMEFACIENS

Trong muc dich tao ra cac giong thudc 1 c6
tinh khang sau, giam st dung néng dugc, nang
cao nang sudt cay trong, gien doc t6 Bt cla vi
khuén Bacillus thuringiensis da duogc chuyén
vao cdy thudc 14 nhd vi khudn Agrobacterium
tumefaciens. Su c¢6 mat ciua gien Bt & cay
chuyén gien budc cy trong sinh ra cdc protein
doc t6 dé tu bdo vé minh chong lai sau gay hai
thuoc ho Canh vay. Gien chi thi gus A va gien
chon loc bar dugc gan vao plasmit pIBT 2 nham
dé chon loc va danh gia két qua chuyén gien.

Phuong phap PCR duoc dung dé kiém tra su
hién dién cta gien Bt & mic phan ti.

I. PHUONG PHAP NGHIEN CUU

1. Vat liéu
Nguyén liéu chuyén gien: mau 14 cla cay
thudc 14 soi vang K326 in vitro dugc nuoi cay tu
1 thang tudi tro lén.
Vi khudn va plasmit mang gien chuyén nap;:
ching vi khuin Agrobacterium tumefaciens
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Vién Sinh hoc nhiét doi

EHA 105 mang plasmit pIBT2 kich thuéc 15,3
kb do Vién Sinh hoc nhiét déi ciu tric.

Gien chuyén nap:

- Gien gus A: gien ma héa cho enzym [3-
glucuronidaza dugc phan lap tir vi khudn E.coli.
B-glucuronidaza 1a mot hydrolaza c6 tic dung
xdc tdc su phan giai ciac [B-glucorunit (co chat
X-gluc) tao ra san phim mau xanh cham dic
trung dé nhan biét.

- Gien bar: gien ma hdéa cho enzym
phosphinothricin axetyltransferaza c6 ngudn goc
tlr vi khuén Streptomyces hygroscopicus. Enzym
nay c¢6 tic dung lam mat doc tinh cula
phosphinothricin (PPT), hoat chit chinh cuta
thuoc diét co, biang cach bién déi PPT tir dang
c6 tinh diét co sang dang bi axétyl hda khong co
tinh diét co.

- Gien crylA(c) (gien Bf): ma héa cho
protein doc td (thuoc loai d-endotoxin) cua vi
khuén Bacillus thuringiensis gay doc cho sau
thuoc bo Canh vay (Lepidoptera).
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Cau tric plasmit pITHB2

Moi truong nudi cay: thanh phan co ban
theo MS (Murashige & Skoog) véi chat kich
thich sinh truéng BA, NAA dé tao chéi thudc 14;

chit khang sinh xefotaxim dé diét vi khuédn
tranh su tdi nhiém Agrobacterium sau khi
chuyén gien; hoat chat cta thudc diét c6 PPT
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(phosphinothricin) dé x4c dinh sy hién dién ctua
gien bar.

Hoéa chat: Dung dich nhuém X-gluc, héa
chat chiét xuat ADN thuc vat, thuc hién phan
ting PCR va chay dién di.

2. Phuong phap

Chuyén gien vao thudc 14: 14 cay thudc 14 in
vitro dugc cét thanh timg manh c6 kich thude 1
X 1 cm, loai bd gan giita va mép 1a. Nuoi chung
mAu 14 va vi khuin Agrobacterium tumefaciens
mang plasmit pIBT2 (OD = 0,6). Sau 2 ngay, vi
khudn xam nhiém vao cdc mdu 14, thuc hién qué
trinh chuyén nap gien vao t€ bao.

Chon loc cdac mau 14 ¢6 chia gien bar:

- Giai doan choi: dat cic mau 1a c6 va khong
xtr Iy vi khuén trén moi trudng c6 néng do PPT
tang dan tir 5-10 mg/l, theo doi s6 mau 14 tai
sinh choi sau 3 dén 5 tuan nuoi cdy.

- Giai doan cay: dat cac choi thudc 14 (cao 2
cm) c6 va khong xtt 1y vi khudn trén moi trudng
cdy (khong c6 chit kich thich sinh truong), cé
nong do PPT tang tir 10-30 mg/l, theo dGi ty 1&
cay song sau 4 tuan nuoi cay.

Xac dinh sy c6 mat cla gien gus A: Ngam
cac méu 14 ¢6 xtr 1y vi khudn (phat trién xanh t6t
trén moi truong chon loc) va khong xtr 1y vi
khudn (tdi sinh tot trén moi trudng khong cé
PPT va xefotaxim) trong dung dich X-gluc (dé
qua dém & 37°C), theo dbi s6 mau 14 biéu hién
mau xanh cham,

Xac dinh sy hién dién cua gien Bt: Dich
chiét ADN dugc cho vao hon hop PCR. Thuc
hién phan ting PCR dé khuéch dai gien Bt:

Chu ky dau: 95°C/7’; 54°C/1°;72°C/1”
Céc chu ky sau: 95°C/1’; 54°C/1°; 72°C/17
Chu ky cuo6i: 95°C/7’; 54°C/1°; 72°C/1°
bién di san phdm PCR trén ban gel agaroza
1% va quan sit két qua dé xdc dinh vi tri cha
gien Bt theo thang ADN chudn.

30 chu ky

II. KET QUA VA THAO LUAN

1. Chuyén gien vao té bao thuéc la

Nu6i chung méu 14 va chung vi khuin A.
tumefaciens EHA 105/pITB2.

Maiu 14 dung trong chuyén gien duogc 14y ra
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khoi moi trudng tao choi, cit thanh miéng va dat
vao 10 ml dung dich vi khudn trong dia petri.
Ngam 14 trong 20 phiit. Sau d6, cdc méu 14 duogc
dat trén moi truong chdi nudi chung véi vi
khuan trong thoi gian 1a 48 gid dé cdc mau 14
khong bi huy hoai. Dat mau trong toi.

Sau 2 ngay, vi khudn moc thanh 16p mong
trang duc trén bé mat moi trudong. Cdc mau 14 da
nhiém khuén nay duogc rira sach nhiéu lan bing
nudc cat vo trung c6 pha 500 mg/l xefotaxim.
Xefotaxim la chat khdng sinh ding dé diét vi
khuén A. tumefaciens v6i muc dich tranh su tai
nhiém sau khi mo thudc 14 da duoc chuyén gien.

Céc miu 14 da x& 1y vi khuin duoc dat trén
moi trudng c¢6 nong do PPT (phosphinothricin)
tang tr 5-10 mg/l moi trudng dé chon loc cic
mau 14 c6 chita gien bar khang thudc diét co.

Sau 3 tuan nuoi cdy, cac mau 1a duogc xtr 1y vi
khuén xuat hién cdc cum chéi nho. Tiép tuc cay
chuyén méi tudn mot 14n dén khi chéi phét trién
thanh than, 14. Tach cay chuyén sang moi trudng
c6 PPT nong do tang tir 10-30 mg/l moi trudng
dé xac dinh sy c6 mat cha gien bar va khong c6
chat kich thich sinh trudng dé cay ra ré.

PPT la hoat chat chinh ctia thudc diét cd va
1a chét dung dé sang loc cdc t€ bao mo da dugc
chuyén gien khang thudc diét co. T€ bao dugc
chuyén gien bar s& mi héa cho enzym
phosphinothricin axetyltransferaza c6 tic dung
khang dugc thuoc diét co.

Cic mau 14 khong xi 1y vi khudn khi dat
trén moi truong cd thudc diét co s€ vang va chét
dan. Con cdc mau 14 duge xtr 1y vi khudn khi dat
trén moi truong c6 thudc diét cd, sau 3 tudn s€
tai sinh choi, chiing té c6 su hién dién cta gien
bar.

2. Chon loc ciac mau 14 c6 chita gien bar
a) Giai doan choi

Sau 3 tuin nuoi cdy, cdc mau 14 bat dau xuat
hién choéi. Trén moéi truong c¢6 nong do PPT 5
mg/l, cdc mau 14 c6 xit 1y vi khuén cho ty 1¢ tdi
sinh choi 1a 60% va cac mau 1a doi ching van
c6 su tai sinh choi véi ty 1é 1a 10%. Diéu nay
cho thay chua thé két luan cdc mau 14 da xt 1y
vi khudn 12 cdc mau da chuyén gien, c6 thé do
nong do PPT con qua thap.



Sau 5 tudn nuoi cdy, cic mau ld xuat hién
nhiéu choéi. Trén moi trudng c¢6 néng do6 PPT
tang 1én 10 mg/l, cdc choi da tai sinh trén mau
14 ¢6 xir Iy vi khudn phét trién xanh t6t, trong

khi & d6i chiing chét vang. Diéu nay ching to
cac mau 14 da xtr Iy vi khudn c6 mang gien bar
khang thudc diét co6 & nong do PPT 10 mg/l
(bang 1).

Bang 1
Ty 1é¢ mAu 14 tdi sinh trén moi trudng chon loc khang thudc diét co (%)
.. . |Néngdo Mau 14 chuyén gien Maiu 14 d6i ching
Thoi gian : — — N R SV 12 | 5 14
nuoi cay | FPL | S6mduld | S6 miuld | Ty lé miuld| SO mau 14 | S6 mau 14 | Ty 1¢ mAu 14
(mg/l) | Ban ddu tai sinh | tdi sinh (%) | ban dau tai sinh | tai sinh (%)
3 tuan 5 20 12 60 20 2 10
5 tuan 10 12 12 100 2 0 0
b) Giai doan cdy Nhu vay, trong qua trinh nuo6i chung mau 1a

Sau 4 tudn nudi cdy, cac cay thudc la duoc
chuyén gien (c6 xtt 1y vi khudn) xuat hién 3 14
va ¢6 nhiéu ré trong moi truong cé PPT ndng do
10-30 mg/l, ty 1& cay song dat 100% trong khi
cac cay doi ching chét vang (bang 2).

v6i vi khuan Agrobacterium tumefaciens, viéc
chuyén gien di dugc thuc hién thong qua
plasmit pITB2, vi th€ cac mau 14 va cay thudc 1a
van song dugc trén moi truong cé thudc diét co
vGi nong do PPT tang tir 10-30 mg/l.

Bdng 2

Ty lé cay thuéc l1a song duogc trén moi truong chon loc khang thuoc diét co sau 4 tuan nuoi cay (%)

Nong do Cay thudc 14 chuyén gien Cay thudc 14 d6i ching
PPT (mg/l) - A n - > 1A a
So cay S6 cay song Ty lecay | So cay ban S6 cay song Ty 1é cay
ban dau song (%) dau song (%)
10 20 20 100 20 0 0
20 20 20 100 20 0 0
30 20 20 100 20 0 0

Hinh 1. MAu 14 thudc 14 ¢6 xir ly vi khuén tdi sinh choi va doi chiing chét vang
trén moi truong c6 PPT (10 mg/l)
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Hinh 2. Cay thudc 14 mang gien bar song trong moi truong c¢é PPT (30 mg/1)

Hinh 3. Cay thudc 14 d6i chiing chét vang trong moi truong c¢6 PPT(30 mg/l)

3. Xac dinh su c6 mat cua gien gus A

Pé tiép tuc khang dinh cdc miu 14 da duoc
chuyén gien, thi nghiém chiing minh su c6 mat
cta gien gus A khi dem nhuoém cdc mau 1a véi
co chat X-gluc.

C4c mau 14 da duoc chon loc va cdc mau 1a
da6i ching, sau khi dem ngam trong dung dich
X-gluc, dugc rlra nhiéu 1an bing c6n 70°, mbi
lan cdch nhau vai gio. Con c¢6 tic dung hoa tan
diép luc, riéng mau xanh cham dac trung cla
gien gus A rat bén véi con. Do d6, sau nhiéu 1an

rira, mau 14 khong c6 gien gus A s trd nén
trong din hodc c6 mau vang nhat, miu 14 biéu
hién gien gus A c6 mau xanh cham (bang 3).

Nhu vay, sau khi chon loc trén moi trudng
khéng thudc diét cd, cic mau 14 con biéu hién
su ¢6 mat cha gien gus A. Trong tu nhién,
enzym [3-glucuronidaza do gien gus A ma hda
khong ton tai trong thuc vat, vi vay gien gus A 1a
mot gien chi thi rat tot trong cong nghé gien
thuc vat. Mit khac san ph4m mau xanh cuia gien
gus A rdt bén va phan tng rat it bi anh hudng
ctia pH nén rat thuén tién cho viéc theo dai.

Bdng 3

Ty 1¢ mau la biéu hién mau xanh cham (%)

Chi tiéu

Mau la chuyén gien | Mau la déi chitng

S6 mau 14 ban dau
S6 mau 14 biéu hién mau xanh chAm
Ty 1&¢ mau 14 biéu hién mau xanh cham (%)

10 10
10 0
100 0
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Phan tng tao mau cta X-gluc dudi tic dung ctia enzym [3 -glucuronidaza

Hinh 4. Thuéc 14 chuyén gien mau xanh cham (2) va déi chiing khong mau khi nhuoém X-gluc (1)

1. Thang ADN chuén 1 kb
2. ADN cua plasmit pITB2

3,4,5. ADN cua cay thudc la
chuyén gien
6. ADN cua cay doi ching

1 2 3 4 5 6
Hinh 5. Két qua dién di san pham PCR
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4. Xac dinh su c¢6 mat cua gien Bt

PCR v6i cdp moi dac trung c6 kha nang
khuéch dai hang triéu 1an mot doan ADN (gien)
twong tng. K§ thuat dién di s€ cho phép quan
sat bang mat thuong gien la nay. Két qua dién di
trén hinh 5 cho thdy bang ADN cua gien Bf nim
& vach 0,6 kb trén mau cua cay thudc 14 chuyén
gien va cua plasmit pITB2, trong khi mau do6i
ching khong xuat hién bang nay.

1. KET LUAN

1. Két qua ban dau da xac dinh duoc su hién
dién cta gien bar (gien chon loc khang thudc
diét cd) va gien gus A (gien chi thi mau khi gap
X-gluc) trong cdc mau 14 va cay thudc 14 chuyén
gien. Diéu nay cho thdy, sau khi chuyén gien,
enzym  phosphinothricin  axetyltransferaza
(khéng thudc diét co) va enzym B-glucuronidaza
(phan giai [ -glucuronit tao mau xanh cham) da
hoat dong. C6 thé suy ra 1a ADN culia plasmit da
dugc gin vao bo gien cia thuc vat nho vi khuin
Agrobacterium tumefaciens va da biéu hién gien
qua viéc sinh tong hgp nén cic enzym néi trén.

2. Gien Bt, ¢c6 do 16n theo tai liéu khoang
0,6 kb, ma héa cho protein doc t6 cltia vi khudn
Bacillus thuringiensis. Khi st dung k¥ thuat

PCR khuéch dai s6 lugng ADN cin nhan biét
v6i cap moi dac trung cho gien Br, da thay xuat
hién & cay thuoc 14 ¢6 xtr 1y chuyén gien bang
ADN c6 kich thuéc c& 0,6 kb so vé6i thang
chuén, trong khi bang ADN nay ving mat hoan
toan & mau doi chitng khong xir 1y chuyén gien.

Trén co s& d6, buéc dau c6é thé nhan dinh
gien Bt cau trac trong plasmit pITB2 da duoc
chuyén vao cay thuéc 14 nhd vi khudn
Agrobacterium tumefaciens.
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GENE TRANSFER INTO TOBACCO PLANT (NICOTIANA TABACUM L.)
MEDIATED BY AGROBACTERIUM TUMEFACIENS

TRAN THI DUNG, NGUYEN HUU HO

SUMMARY

The transfer of foreign genes into high plants mediated by Agrobacterium tumefaciens is a standard
technique in plant molecular biology and genetic engineering.

Leaf discs of the tobacco cultivar K326 were co-cultivated with Agrobacterium tumefaciens strain EHA

105 harbouring the plasmid pITB2 containing crylA(c), bar and gus A genes. Infected leaves were transferred
onto the MS (Murashige & Skoog) medium supplemented with 5-30 mg/l PPT (phosphinothricin) for selection
of the transformants. PPT resistant shoots have been obtained and they also expressed the gus activity. The
presence of the Bt toxin gene from Bacillus thuringiensis was shown by PCR (polymerase chain reaction).
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