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TAO MOT SO DONG LUA MANG GIEN BAR KHANG THUOC TRU CO
VA NGHIEN CUU SU DI TRUYEN CUA GIEN NAY PEN THE HE THU HAI

Gien bar, duoc phan lap tir Streptomyces
hygroscopicus, ma héa enzym photphinothrixin
axétyltransferaza (PAT), tir lau da duoc biét la
gien c6 lién quan dén tinh khdng bialaphos -
mot tripeptit bién dudng thi cap c6é chia
photphinothrixin (PPT) - mot chét tuong dong
clia glutamat. PPT 1a tdc nhan tc ché su tong
hop enzym glutamin synthetaza (GS) & thuc vat
[9]. PPT ciing c6 kha nang Gic ché su tong hop
enzym GS & vi khuan.

Tur nhitng nam cu6i cta thap ky 80, nguoi ta
da quan tam rat nhiéu dén viéc chuyén gien bar
vao cy trong va dén nay nguoi ta da tao ra dugc
nhiéu loai cay trong khang thudc trir co véi su
biéu hién cao va di truyén bén ving cua gien.
Cay lda mang gien bar dugc xem la mot trong
nhitng thanh tyu c6 y nghia thuc tién dau tién
clia cong nghé di truyén cay trong [4]. Cac cay
trong mang gien bar tao enzym PAT cé kha
nang bién déi PPT (dang c6 hoat tinh diét co)
thanh dang axétyl hoa (dang bat hoat).

Trong nganh trong lia & nudc ta, viéc lam
¢ bang tay 12 mot van dé doi hoi nhiéu cong
stic va thoi gian. Vi vay, theo chiing toi, viéc tao
cay lda khang thudc trir co la mot vin de can
duoc quan tam nghién citu vi qua d6, viéc xur ly
trir o sé thuan lgi hon nhiéu.

Ching toi xin trinh bay dudi day mot s6 két
qua nghién ctu vé viéc chuyén gien bar vao hai
giong lda Viét Nam Nang Thom Cho Dao, Mot
Bui va nghién cttu su di truyén cla gien bar dén
thé hé thit hai.

1- PHUONG PHAP NGHIEN CUU
Giong laa
Sir dung hai giéng lda dia phuong cia Viét

Nam 1a Nang Thom Chg Pao {do Vién Khoa
hoc Ky thuat nong nghiép mién Nam cung cap)

NGUYEN HUU HO
Vién Sinh hoc nhiét doi

va Mot Bui [(IRGC 79075) do Vién Nghién ciiu
lda quoc t€ (IRRI) cung cép].
Moi truong nudi cay mo

Moi trudng co ban MS (1962) c¢6 2,4-D dé
tao va duy tri mo seo hoac c6 NAA va kinetin &
giai doan chuﬁn bi tai sinh (tién tai sinh) va tai
sinh cay. C6 bd sung PPT vao moi truong chon
loc t& bao mo seo va moi trudng tién tai sinh,
cho hoac khong cho PPT vao moi truong tai sinh.

Chung vi khuan Agrobacterium tumefaciens

St dung ching LBA 4404 (Phong Nuoi cay
mo t&€ bao thuc vat va Cong nghé di truyén, Vién
Nghién citu lda quoc t€, Philippin) chita plasmit
pBIN-BAR mang gien bgr khing thudc trir co.
Vi khudn dugc nuoi cdy, git¥ giong trén moi
truong thach LB c6 chita 50 mg/l kanamyxin va
50 mg/l rifampixin. Chiing dugc nudi cay trén
moi trudng 16ng AB [2] €6 céc chat khéng sinh
néi trén qua dém trong diéu kién lac manh trudc
khi dugc gay nhiém cho §€ bao lia.

Tao va duy tri mo seo ¢6 kha nang sinh phoi

Hat lia da khir tring dugc nuéi cdy trén moi
truong MS c¢6 2 mg/l 2,4-D dén khi hinh thanh
cdc cum mo seo citng, mau trang hoac vang duc,
c6 hinh khoi tron va cé kha nang sinh phoi
(embryogenic). Ching dugc cdy truyén duy tri
khoang 1/2 théng/lan, dé tao nguyén liéu cho
cdc 1an chuyén gien tiép theo, trong thoi han t6i
da khoang 2,5 thang.

Gay nhiém va nuéi chung mo seo lda véi vi
khuin

Cac cum mo seo c6 kha nang sinh phoi dugc
gay nhiém véi dich vi khudn (0D=2) c6 chita
axétosyringon 200 pM trong dicu kién cd hit
chan khong (10 phat) va khong cé hit chan
khong trong thdi gian 20 phit. Sau dd, cdc cum
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m6 duoc thim kho nhe va dugc nudi cdy ciing
tréen mo6i trudng MS c6 2 mg/l 2,4-D va
axétosyringon c6 néng do néi trén trong thdi
gian 3 ngay.

Chon loc

Céc cum mo da xit Iy véi vi khudn duoc rira
nhiéu 14n bing nudc cat vo tring c6 bd sung
xéfotaxim 500 mg/l va sau d6 ching dugc nudi
cdy trén moi trudng chon loc t€ bao MS c6 2
mg/l 2,4-D, 3 mg/l PPT. Cic cum mé khéng
PPT hinh thanh dugc cdy truyén sang moi
trudng chon loc nhu trén tir 3-4 1an (khoang 15
ngay/lan).

Giai doan chuin bi tai sinh cay

Céc cum mo khing PPT dugc cdy truyén

sang moi trudng tién tai sinh cay MS c6 1 mg/l

NAA, 2 mg/l kinetin, 500 mg/l xéfotaxim, 3
mg/l PPT.

Tai sinh cay
Céc cum mo6 khang PPT tot dugc cdy truyén
sang moi trudong tai sinh cdy MS c6 0,2 mg/t

NAA, 3 mg/l kinetin, 500 mg/l xéfotaxim, c6
hoac khong c6 PPT.

Thit in vitro kha nang khang PPT cua céc cay
tai sinh (thé hé T,)

Céc cay ti sinh c6 kich thuéc khoang 2 cm
tré lén duoc cady truyén sang moi truong MS
khong c6 chat sinh trudng va cé 3 mg/l PPT dé
theo dai kha nang sinh trudng va tao ré cua cay.
Cac dau 14 (dai khoang 1 cm) cuia cdc cay ndi
trén ciing duoc nudi cdy trén moi trudng MS c6
0,5 mg/l BA, 3 mg/l PPT, dé theo ddi kha nang
mat mau diép luc trong thoi gian 5 ngay.

Tach DNA cta la laa

Viéc tich DNA cua 14 lia dung cho cdc phan
tich PCR va thi nghiém southern dugc thuc hién
dua theo tai liéu clia Datta va ctv. (1997) [5].

Tach DNA ctia plasmit vi khuan

St dung bo kit CONCERT High Purity
Plasmid, Miniprep System cta cong ty GIBCO
BRL (2000).

Phan tich PCR gien bar ¢ cac cay thé hé T,,
T,vaT,

Dung moi (primers) dac hiéu cho gien bar.

34

BAR 1: GTC TGC ACC ATC GTC AAC C va
BAR 2: GAA GTC CAG CTG CCA GAA AC.
Diéu kién thuc hién PCR: 94°C/5', (94°C /30",
50°C /45", 72°C /30"): 36 chu ky va 72°C/5'. Sau
dé, chay dién di DNA trén gel agarosa 1%.

Thir nghiém enzym PAT & cac cay Ty, T, va T,

Thi nghiém ghi nhan sy hién dién cua
enzym PAT & cdy chuyén gien, qua viéc sl
dung dong vi phéng xa [1-"*C] axétyl-coenzym
A, duoc thuc hién dua theo ky thuat ciua De
Block va ctv. (1987).

Thir tinh khang PPT cua cac cay T, T, va T,
ngoai vuon uom

Cac ddu 14 (dai khoang 1,5 cm) clia céc cay
khoang 1 théng tudi ngoai vudn uom dugc nudi
cdy trén moi trudng MS (khong cé vitamin) co
0,5 mg/l BA, c6 3 mg/l PPT, dé theo doi kha
nang mat mau diép luc, ciing trong thoi gian 5
ngay theo phuong phép cia Wang va ctv. (1997).
Tinh khiang PPT cla cdc cay ngoai vuon uom
ciing da dugc nghién citu bang cich quét PPT
néng do6 cao 1 g/l (c6 bd sung tween 20 0,1%)
trén phién 14 va theo ddi kha nang khing PPT
trong vong 7 ngay. Ngoai ra, cac cay T;, T, con
duoc kiém tra bd sung t{uéc *d6 vé kha nang
khéang PPT (giai doan in!vitro) bang céch khit
tring hat va nuéi cdy trén moi trudng MS khong
chét sinh trudng cé 3 mg/l PPT, dé theo doi kha
nang song so6t cliia cdy sau 7 ngay.

Thi nghiém southern blbt cay T,

10 pg DNA/mAu cay dugc cat bang enzym
giéi han Sma 1. Sau d6, cic mau DNA dugc
chay dién di trén gel agarosa 1% va ching dugc
chuyén qua mang Hybond N (Amersham).
Probe gien bar dugc chuédn bi qua viéc sit dung
plasmit pUBA (Phong Nu6i cdy mo t€ bao thuc
vat va Cong nghé di truyén, Vién Nghién ciu
lda quéc t&, Philippin) mang gien bar kich thudc
0,8 kb, enzym Sac I, BamH I va bo kit
Rediprime DNA Labelling System (Amersham
Arlington Heights, IL.). Bang DNA nhan biét c6
kich thudc 0,63 kb.

Thir tinh khang thudc diét co thuong mai
Basta™ cua cay T,, T, ‘

Cic cay tir 1-1,5 thdng tudi ngoai vudn vom
duoc phun dung dich thudc Basta cé nong do
hoat chat diét c6 1 g/l va hién tugng chdy 1a



duoc theo doi trong thoi gian 7 ngay.
I - KET QUA VA THAO LUAN

Chiing t6i nhan thay su chon loc t€ bao bang
PPT qua xir ly chuyén gien bang vi khuin
Agrobacterium tuong d6i khé thuc hién hon viéc
chon loc bang hygromyxin vi ty 1¢ nhiém lai cta
vi khudn tuong déi cao, mac dit mo seo qua nuoi
chung vdi vi khudn da duoc rira kha ky (s6 lieu
cd nhan). Theo chiing to6i, su két hop giita khang
sinh xéfotaxim (500 mg/l) va hygromyxin (50
mg/l) c6 thé da diét vi khuan t6t hon té hop
xéfotaxim (500 mg/l) va PPT (3 mg/l). Vi vay,
viéc rira that k§ mo seo sau khi nuo6i chung véi
vi khudn 1a khau mang tinh quyét dinh. Chung
t6i da nhan dugc 12 cay chuyén gien & glong
Nang Thom Chg Dao, 4 cay chuyén gien &
giong Mot Bui.

Theo Wang va ctv. (1997), viéc str dung dau
1a dé kiém tra tinh khang PPT la mot phuong
phdp rat hitu hiéu. Cic thi nghiém thir tinh
khang PPT ctia ching toi trén céc cay T, (hinh I),
T, va T, & hai giong thi nghiém ciing cho két
qua phu hop véi céc tac gia néu trén. Trong thoi
gian 5 ngay, trén moi truong c6 PPT 3 mg/l, cac
ddu 14 cla cay chuyén gien van giit duoc mau
.Xanh diép luc; nguoc lai, dau 14 cua cay doi
chiing bi chdy vang va héo. Qua tim hiéu su
phan ly clia gien bar bang phuong phdp nay &
mot s6 cay thé hé T, chiing tdi nhan thdy ty 1é
gifta s6 mau 1a con gitt duoc mau xanh luc va so6
mau 1d bi chdy vang la khoang 3:1 (hinh L).
Anh huong ctia PPT tuong tu duoc ghi nhan &
truong hop quét PPT trén cay T, (hinh J), T,
(hinh M). Qua thi nghiém dung hat cta cay T,
(tr 1 dong chon loc) dé thir tinh khang PPT,
budc dau nhan thay su song sét cua cac cay thé
hé nay theo ty 1¢ 3:1 (3 ciy song sét: 1 cay chét).
O trudng hop thé hé T,, tat ca cac hat déu ndy
mam va sinh trudng tot trén moi trudng cé 3
mg/l PPT. O d6i chiing, tat ca cac hat déu khong
c¢6 kha nang ndy mam va chét trén moi truong
nay.

Két qua phan tich PCR gien bar, song song
v6i thi nghiém dung dau 14, cho thay & cdc cay
chuyén gien T, c6 su hién dién clia bing DNA
c6 kich thudc 0,45 kb (hinh A, B) va ty 1¢é giita
s0 cdy c6 hodc khong c6 bang 0,45 kb (& thé he
T,) khoang 3:1 (hinh C). C4c cay chuyén gien T,
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khang PPT tir mot dong T, chon loc déu c6 bang
DNA 0,45 kb mong dgi qua phan tich PCR.

Céc thi nghiém vé enzym PAT & cay T, clia
hai giong néi trén (hinh D, E) ciing cho thay c6
két qua phu hop véi thi nghiém kiém tra tinh
khéng bang dau I4 va phan tich PCR. Su hién
dién ctia vét duong tinh dién hinh & quan thé cay
T, qua phén ly ciing c6 ty 1¢ 3:1 (hinh F, G) va
ty 1& 1a 100% déi véi cac cay T, tit mot dong T,
chon loc & ca hai giong Nang Thom Chg Pao va
Mot Bui.

Veé thi nghiém southern blot, do diéu kién vé
thoi gian nén ching toi chi thuc hién thi nghiém
trén cay thé hé T,. Két qua cho thay chi c6 mot
bang DNA duy nhat 0,63 kb & ca hai giong
Nang Thom Chg Pao va Mot Bui (hinh H). Két
qua nay cla ching toi ciing phi hgp véi két qua
nghien cltu clla mot. s6 tac gia trén thé gidi vé
vin dé s6 lugng cic copy clia gien chuyen
thuong 1a khong nhiéu & cac cay chuyén glen
nhan dugc bang phuong phdp st dung vi khuan
Agrobacterium tumefaciens.

Sau khi phun thudc trir c6 Basta trén cay T,
va cay T, chon loc, toan bo cdy doi ching bi
chét sau 5-7 ngay, cay chuyén gien vin xanh tot,
sinh trudng binh thuong| (hinh K). O mot s6
truong hop khang trung binh, céc 1a cay hoi bi
vang nhung nhin chung’ cdy van duy tri kha
nang sinh truong sau do. |

Il - KET‘LUAN

Chiing t6i da nhan dugc mot s6 dong lia
Viét Nam thuoc hai giong Nang Thom Chg Dao
va Mot Bui mang gien bar cé kha nang khang
cao doi véi thude trir co thuong mai Basta nho
st dung vi khudn Agrobacterium tumefaciens.
Chiing toi da kiém tra & miic do phan tir su hién
dién cta gien bar & bd gien cua cay thé hé T, va
kiém tra budc dau su hién dién cla gien nay &
cac cay T, va T,. Qua mot s6 phén tich bude dau,
chiing t6i nhan thay cé su phan ly theo quy luat
Mendel véi ty 1& 3:1 & thé hé thit nhat va cac cay
T, (tr mot dong chon loc khang thudc trir ¢o thé
hé T,) van duy tri kha nang khang thudc trir co.
Cac dong lda ndi trén c6 nhiéu hia hen trong
tng dung vao coéng tac chon giong.

Ghi chit: Xin chdn thanh cam on T chiic
Rockefeller (USA) da tai tro cho nghién citu nay
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A. Phan tich PCR gien bar & giéng liia Nang Thom Chg Dao. 1: thang DNA chuén 1 kb. 2: d6i chiing duong
tinh (plasmit; 0,45 kb). 3: cay déi chiing. 4-9: cay chuyén gien (0,45 kb).

B. Phan tich PCR gien bar & gioéng lia Mot Bui. 1: thang DNA chuén 1 kb. 2: d6i ching duong tinh (plasmit; |
0,45 kb). 3: cay déi chitng. Cic trudng hop c6 bang DNA: cay chuyén gien (0,45 kb).

C. Phan tich PCR gien bar & mot s6 cay lia Nang Thom Chg Dao thé hé T,. 1: thang DNA chudn 1 kb. 2: déi
chitng duong tinh (plasmit; 0,45 kb). 3: cay d6i ching. Cac trudng hop con lai c6 hoac khong cé bang DNA:
su phan ly theo ty 1& 3:1 & mot s6 cay thi nghiém.

D. Thir nghiém enzym PAT & mot s6 cay lia Nang Thom Chg Dao. 1: cay d6i chiing. 2-13: cay chuyén gien.
E. Thir nghiém enzym PAT & mot s6 cay lia Mot Bui. 1: cay d6i ching. 2-9: cay chuyén gien.

F. Su phan ly 3:1 qua thlr nghiém enzym PAT & mot s6 cdy lda Nang Thom Cho Dao theé hé T,.

G. Su phan ly 3:1 qua thit nghiém enzym PAT & mot s6 cay lia Mot Bui the hé T,.

H. Thi nghiém lai southern déi véi gien bar. 1: d6i ching duong tinh (plasmit; 0,8 kb). 2: cay d6i ching. 3-11:
cay lda chuyén gien Nang Thom Chg Dao (0,63 kb). 12, 13: cay lda chuyén gien Mot Bui (0,63 kb).
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I. Thi nghiém diing dau 14 dé thir tinh khdng PPT (Mot Bui). DC: cay déi ching.

J. Thi nghiém quét PPT trén 1a (Nang Thom Cho Dao). DC: cay doi ching.

K. Thi nghiém phun thudc trir c6 Basta trén cay lda Mot Bui. DC: cay doi ching.

L. Su phan ly gien bar 3:1 & thé hé T, qua thi nghiém dung déu 14 dé thir tinh khdng PPT (Mot Bui).
M. Thi nghiém quét PPT trén 14 cay lda Nang Thom Chg Dao thé hé T,. DC: cay daéi ching.
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DEVELOPMENT OF SOME TRANSGENIC RICE LINES CONTAINING THE
HERBICIDE RESISTANCE GENE BAR AND STUDY ON INHERITANCE OF
THIS BAR GENE UP TO THE T, GENERATION

‘ NGUYEN HUU HO
P

SUMMARY .‘

The commercially important rice cultivars Nang Thom Cho Dao and Mot Bui haye been transformed via
Agrobacterium tumefaciens. The embryogenic calli were infested and co-cultiyated with the Agrobacterium
tumefaciens strain LBA 4404 containing bar gene for herbicide resistance. We have obtained 12 transgenic
plants of Nang Thom Cho Dao cultivar and 4 transgenic plants of Mot Bui cultivar.' The southern and PCR
analyses confirmed the presence of the bar gene in all plants. The leaf tip asksay, leaf paint assay for PPT
resistance and the assay for phosphinothricin acetyltransferase (PAT) activity, were also realized. All
transgenic plants were fully resistant to application of commercial herbicide Basta™. The analyses of T, plants
showed that the bar gene segregated as a dominant Mendelian trait.

Ngay nhan bai: 20-7-2001
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