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TOM TAT

Trong nghién ctru nay, ching tdi da cai tién thanh coéng quy trinh chuyén gen vao gidng Ita Taichung 65 théng
qua vi khuan Agrobacterium tumefaciens v&i hiéu sudt chuyén gen cao, thao tac don gian, gidam thiéu khéi lwong
cong viéc phai lam. Trong quy trinh dwa ra, ching téi da tdi wu hoa cac bwéc tién hanh, chuin héa thanh phan méi
trwng nudi cdy va dwa ra mot sb nhan td quan trong trong thao tac. Két qua thi nghiém cho thay s dung dia petri
¢6 g& cao 15mm va phoi mau khéng chi lam ting ty 1& tao md seo tir phdi ma con téng kich thuéc va chét lwong md
seo dung cho qua trinh chuyén gen. Dich khuan v&i mat d& ODesoonm = 0,1 13 t6i wu v&i tan sb bidu hién gen GUS &
mo seo cao (81,25%) va ty I& m&u nhiém thap. O giai doan chon loc sau lay nhim, mé seo phat trién tbt hon khi tién
hanh phoi mau va s dung dia petri c6 g& cao 15mm. Phan tich sy c6 mét clia promoter R4 cho thay ty I& cay tai
sinh mang c4u tric gen bién nap cao (90,24%). Panh gia sw biéu hién ctia gen GUS & cay lua chuyén gen da chirng
té suw hoat dong manh ctia promoter R4, didu khién qua trinh phién ma, dan t&i tdng hop enzym GUS. Két qua phan
tich cay chuyén gen & thé hé T1 da ching minh sy di truyén én dinh clia gen bién nap sang thé hé sau.

T khoa: Agrobacterium, callus phéi héa chuyén gen, japonica, lia, Taichung 65.

Optimization of Transformation Protocol for Japonica Rice cv.Taichung 65
through Agrobacterium tumefaciens

ABSTRACT

In the present study, we have successfully developed a transformation protocol for a rice variety Taichung 65
mediated by Agrobacterium tumefaciens with high efficiency, easy manipulation and reduction in labour work. In the
protocol, we have optimized all steps of transformation, standardized components of culture media and presented
several manipulation experiments. Experimental results have shown that using petri dishes with high edge (15 mm)
and exposing explants not only increased the rate of callus formation, but also enhanced the size and quality of
calluses. Using bacterial suspension at density ODggonm = 0.1 was optimal with high GUS expression in callus
(81.25%) and low contamination. During the selection phase, transformed calluses grew better in petri dishes with
high edge (15 mm) and exposing explants. Checking for the presence of R4 promoter at the molecular level showed
high frequency of regenerated plantlets carrying the transgenes (up to 90.24%). GUS expression in different tissues
of transgenic plants indicated the high activity of promoter R4, leading to initiate transcription and synthesis of GUS
enzyme. Analysis of T1 plants confirmed the stable inheritance of transgene to the next generation.

Keywords: Agrobacterium, callus. Rice, embryogenic. japonica, Taichung 65, transformation.

1. DAT VAN DE

trén thé giéi viéc xac dinh chiic ning gen J cay
Cay lua (Oryza sativa) 1a mot trong nhiing lda rat dudge chu trong va giti mot vai tro quan
cay luong thuc chinh ctia Viét Nam. Hién nay, trong trong nghién ciiu co ban cling nhu nghién
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ctiu tng dung. Bing phuong phap nghién ctu
chiic ning gen c6 thé kham pha ra dude cac gen
kiém soat nhiing dic diém néng sinh hoc quan
trong nhu ning suit, chat lugng hat, tinh chéng
chiu stress sinh hoc va phi sinh hoc, hiéu qua st
dung dinh dudng. Thanh cong trong kj thuat
chuyén gen lia mé duong cho viéc nghién ctu
chiic ning gen theo cac huéng: gy bat hoat gen,
gy siéu biéu hién gen va danh gia mic do hoat
dong cta promoter thong qua biéu hién cia gen
chi thi.

Trudc day, phuong phap chuyén gen thong
qua vi khudn A. tumefaciens khong duge xem 1a
c6 hidu qua véi cady mot 14 mam (Raineri et al.,
1990; Gould et al., 1991). Nhung trong nhiing
nam gan diy c6 nhiéu cong trinh nghién ctu
bao céo viéc bién nap gen thanh cong vao lda
nho vi khudn A. tumefaciens. Chan et al. (1992)
1a nhiing ngudi diu tién chuyén gen vao callus
lda mic du khi @6 khong thu dude cdy chuyén
gen. Pén nam 1993, nhém nghién ciiu nay da
thu dugc cdy lua japonica chuyén gen dau tién
nho vi khudn A. tumefaciens bang cach nudi cdy
phoi non. Hién nay, phuong phap bién nap gen
vao lda nho vi khuén A. tumefaciens la phuong
phap duge lua chon st dung hon cd, do s6 ban
sao clia gen bién nap dugc chén vao nhiém sic
thé ctia t€ bao chu thap, bén ving (Hiei et al.,
2008). Dac biét, phuong phap nay cho hiéu qua
chuyén gen cao, kha niang chuyén dudc doan
ADN c6 kich thuéc 16n va chi phi thap.

Mot trong nhiing céng trinh nghién ctu
danh dau buéc tién bd quan trong trong ky
thuat chuyén gen lda st dung A. tumefaciens 1a
cong trinh cta Hiei et al. (1994). Nhém nghién
ctiu nay da xay dung duge quy trinh chuyén gen
hiéu qua cho mot s6 giong lda nhém japonica
nhu Tsukinohikari, Asanohikari va Koshihikari.
Tu d6, k§ thuat nay dudc ap dung rong rai va
cai tién & nhiéu phong thi nghiém trén thé giéi.

Giong lda Taichung 65 dugc xem la giong
mé6 hinh déng vai tro quan trong trong nghién
ctiu vé di truyén & cay lda. Cho dén nay da c6
nhiéu thé dot bién phuc vu nghién ciu duge
phat trién trén nén di truyén cta Taichung 65
nhu: cac thé dot bién phoi nhd re (Hong et al.,
1996), cac thé dot bién phdi 16n ge (Hong et al.,
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1996), cac thé dot bien khoéng c6 chdi shl (Satoh
et al., 1999); cac thé d6t bién khéng c6 ré bén
Irt, mot s6 thé dot bién khong cé ré bat dinh crl
(Inukai et al., 2005), thé d6t bién khong c6 ré
mam ral (Enrico et al., 2003),... Do cac thé dot
bién nay déu cé chung nén di truyén véi giong
Ida Taichung 65, nén viéc xdy dung mot quy
trinh chuyén gen hiéu qua 4ap dung cho
Taichung 65 la dac biét quan trong cho cac
nghién ctu gen dua trén nhiing thé dot bién
nay, gép phan thic ddy qua trinh nghién ctu co
ban va ting dung 6 laa.

Trong nghién cGu bién nap gen vao
Taichung 65 ti callus phéi héa, nhém nghién
ctiu ciia Yara et al. (2001) d& st dung nén méi
truong co ban N6 cho nudi cay va dat duge ty 1&
chuyén gen 1a 4,6%. M6i day, Chopita et al.
(2014) da cong bd nghién ctiu vé chiic ning clua
gen OSB2 lién quan dén su diéu hoa sinh téng
hop anthocyanin & cAy lda bang cach gay siéu
biéu hién gen OSB2 trong giong Taichung 65.
Nhém nghién ctu ciing da ap dung phuong
khuédn A.
tumefaciens tu callus phoi héa va chon loc

phap bién nap théng qua vi

callus chuyén gen 14n lugt trén hai moéi trudng
dinh dudng c6 b sung hygromycin véi lugng
tang ti 15 - 30 mg/l, cho ty 1é mAu callus biéu
hién gen GUS 7,59%

Trong nghién ciu nay, ching t61 nghién ctiu
cai tién quy trinh chuyén gen mang lai hiéu qua
cao thong qua vi khuén A. tumefaciens ap dung
cho cac giong lda thudc nhém japonica.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Hat théc ctua giéng lia japonica Taichung
65 dudgc boc vo, khi trung va cdy 1én méi truong
tao mo seo c6 chita 2,5 mg/l 2,4-D. M6 seo phoi
héa cua cac gidng lia nay duge st dung lam vat
liéu truc tiép cho chuyén gen.

Chung vi khuidn A. tumefaciens EHA105
mang vector pCAMBIA5300 GUS TNOS R4
(Hinh 1) gén gen chi thi GUS duéi su diéu kién
cua promoter R4 (Nodulin MtN3 family protein)
dudc stt dung dé bién nap.
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CATintron  p.op) BamHI Xbal HindIll
LB RB
HPT GUS
CaMV35S CaMV35S- nos: R4-
polyA promoter  terminator promoter

Hinh 1. So do T-DNA cta plasmid pCAMBIA5300 GUS TNOS R4

2.2. Phuong phap

Chiing t6i tién hanh cac thi nghiém nghién
ctiu trén co s6 ap dung quy trinh ctia Hiei et al.
(1994) do nhém Harry (nhém nghién ctu lda,
trusng Dai hoc Leiden, Ha Lan) vd nhém
Guiderdoni E. (CIRAD, Montpellier, Phap) cai
tién nam 1998. Quy trinh chuyén gen goém cac
buée sau (Hinh 2):

2.2.1. Tao mé seo

Hat théc dugc béc vd, sau khi khii trung cay
1én bé mat thach ctia dia moéi trudng tao callus
(NB-IND + 2,5 mg/l 2,4-D) - 10 hat/dia, nubi
¢ 28°C. Sau 23 - 26 ngay nhit nhiing
callus phat sinh t phéi chuyén sang méi trudng
tao callus méi. Sau 7 - 10 ngay chon nhiing

trong té1

23-26
ngay
e o
/
Tao callus phéi héa
Hatthéc chin

Nudi cdy callus phdi héa

callus rén chéc dat kich thuée 3 - 5mm, mau hoi
vang, c6 hinh cau dé lam vat liéu chuyén gen.

Pé xac dinh duge diéu kién t6i wu cho viée
tao callus ching t6i tién hanh nuoi cdy hat lia
Taichung 65 v6i 3 cong thtc: st dung dia petri
thuong (90 x 100mm); st dung dia petri c6 go
cao (90 x 150mm); st dung dia petri c6 gd cao
két hop mé dia trong khoang 15 phiit cho bay
hét lugng nuéec du ngay sau khi cdy hat 1én bé
mat moi trudng. Sau 3 tudn nudi cdy danh gia
kha nang tao callus tit phoi.

2.2.2. LAy nhiém

Chuén bi truéc vi khudn dé chuyén gen,
nudi cdy trén dia moéi truong AB da b6 sung

kanamycin

3nﬁv

Dugmlﬁiavui

.

Hinh 2. So d6 qua trinh chuyén gen vao lta japonica

thong qua vi khuéan Agrobacterium tumefaciens
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50 mg/l va rifampicin 25 mg/l. Nudi 3 ngay 6
nhiét d6 28°C. Tién hanh thi nghiém nghién ctiu
v6i 4 mat @6 0Dy, khéc nhau cta vi khudn:
0,01; 0,1; 0,5; 1. Dung dao cdy da khti tring gat
18y 16p vi khuén, hoa vao dich méi trudng nubi
cdy long (R2-CL + 2,5 mg/l 2,4-D) c6 bd sung
acetosyringone 100uM. D§ dich khuén vao dia
petri callus da thu, sau 10 - 15 phut d6 dich
khudn di. Tiép theo, chuyén callus sang gidy
th&m, th&m kho callus bing gidy thdm da khi
trung va cdy callus 1én moéi trudng dong nudi
cay dac (R2-CS + 2,5 mg/l 2,4-D). Nudi 3 ngay
trong t61 6 nhiét do 25°C.

2.2.3. Chon loc callus béing khang sinh

Chuyén miu ti mdi trudng dong nudi cdy
sang moi truong chon loc I (R2-S + 2,5 mg/l 2,4-
D) ¢6 b6 sung khang sinh 400 mg/l cefotaxime,
100 mg/l vancomycin va 50 mg/l hygromycin.
Nudi trong t6i 10 ngay 6 28°C. Chon nhiing
callus khang khang sinh chuyén sang méi
trudng chon loc II (NB-S + 2,5 mg/l 2,4-D) véi
luong khang sinh bd sung tuong tu va nudi
trong t6i 3 tudn & 28°C. Sau khi cdy chuyén 10
ngay nh#t nhiing callus mdi phat sinh ciy
xubng méi trudng xung quanh callus goc dé
ting hiéu qua chon loc.

2.2.4. Tai sinh c4y hoan chinh

Chuyén nhiing callus méi phat sinh sang
mdi trudng tién tai sinh bd sung 5 mg/l ABA, 2
mg/l BAP, 1 mg/l NAA va lugng khang sinh nhu
moi truong chon loc. Nudi trong t61 ¢ 28°C mot
tuan. Sau mot tudn chon nhiing callus ran chic
khang khang sinh ti méi trudng tién tai sinh
cdy sang moi truong tai sinh (4 - 6 callus
méi/1dia petri/1 callus ban dau). Nubi cdy trong
phong nuéi véi thoi gian chidu sang 12h
sang/12h t61, nhiét @6 phong 26 - 28°C.

Sau 3 - 4 tuan khi choi méi phat sinh dat
khoang 3cm, chuyén sang méi trudng tao ré,
mdi dia petri 14y mot chdi tai sinh. Khi cay phat
trién t6i han thi ding dao ciy cit ngang ciy va
ré, cdy phan goc vao méi truong tao ré méi. La
cdy da cit dung dé kiém tra hiéu qua chuyén
gen bang phuong phap PCR.

Nguyé&n Thanh Hai, D& Nang Vinh, Pascal Gantet

2.2.5. Phan tich su c6 mét ciia gen bién nap
bang phuong phip PCR

ADN téng s6 tir 14 ciy lda chuyén gen dudc
tach chiét theo phuong phap Xin Xu et al. (2005)
6 cai tién va st dung lam khuén mau cho phan
ting PCR v6i cap moi dic hiéu nham xac dinh
dong thoi su c6 mit clia promoter R4 va gen
GUS trong cac dong lda chuyén gen. Cap mdi st
dung 1a PG-R4_P_F (5'-AAGCTTCGAGCTGGT
GGAAAGATTTTTGC-3") va PCGUS_R (5'-CG
CGATCCAGACTGAATGCC-3").

Thuc hién phan ting PCR véi chu ky nhiét
nhu sau: 94°C trong 4 phut; 30 chu ky (94°C - 1
phit, 55°C - 1 phit, 72°C - 1 phit); 72°C trong 4
phit. San phdm PCR dudgc dién di kiém tra trén
gel agarose 0,8%, nhudm véi ethidium bromide
roi quan sat bang ADN duéi dén UV.

2.2.6. Xac dinh sy biéu hién ctia gen gus
bing phuong phiap nhuém mé

Ngam 5 mau callus 6 giai doan tai sinh va 5
dong lia chuyén gen thé hé TO trong dung dich
X-gluc va 1 trong ti on nhiét ¢ nhiét do 37°C,
thoi gian 4 ti 24 - 48 gid. Sau thdi gian 4, mau
dugc ria sach bang nuée cat khi trung va ngadm
vao dung dich cén nham loai bé diép luc. Sau
khi loai b diép luc, dua 1én kinh hién vi soi néi
quan sat va chup anh.

2.2.7. Phan tich su di truyén cta gen bién
nap & thé hé T1

Chon nglu nhién 5 dong chuyén gen dé
phan tich su di truyén cta cau tric gen bién
nap 6 thé hé T1 bing phuong phap PCR va
nhuém mo. Véi mbi dong chuyén gen dem gieo
20-25 hat va tréng trong moi trudng thuy canh.
Sau 3 tuan 14y  s6 cAy dé phan tich PCR va
6 cdy dé phan tich biéu hién cia gen GUS. Sau
d6 danh gia ty 1é phan ly di truyén cua gen bién
nap theo phuong phap phan phéi 2.

3. KET QUA VA THAO LUAN

3.1. T6i vu héa diéu kién nubdi cay tao
callus phoéi hoa

Khi ap dung theo ding quy trinh bién nap
da cai tién ctia nhém Guiderdoni, ching t6i
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nhan thay callus phat sinh tit phéi c¢6 kich thuée
nhé va vén thanh mét khéi chai cting, mot s6 bi
mém nhiin do hap thu nhiéu nuéde. Viéc tao dudge
callus véi két c&u toi rdn dé lam vat liéu chuyén
gen la rat quan trong, anh hudng nhiéu dén
hiéu qua chuyén gen sau nay. Chinh vi vay, can
phai chon dudc méi trudng nudi ciy thich hop.
Do6i véi hau hét cac giong lia japonica thi nén
mdi truong NB cai tién c6 b6 sung 2,5 mg/l 2,4-
D thich hop nh4t dé tao callus tit phdi hat lua
chin. Mic du vay, chit ludng callus hinh thanh
con phu thuodc nhiéu vao cac thao tac thi nghiém
va diéu kién nuéi cay.

S6 liéu & bang 1 cho thay sau 3 tuan nudi
cdy trén ca 3 cong thiic nghién ctu déu cho ty 1é
mAu phét trién mo seo tit phdi tuong d6i cao,
dac biét khi st dung dia petri c6 g6 cao ty 1é
mau tao mo seo dat 98,3 - 98,7%. Tuy nhién,
trong cac cong thiic thi nghiém kich thuéc khoi
callus va két cdu cua callus lai rat khac nhau.
Trong dia petri thuong hat lia Taichung 65
phat sinh callus rdt nhé (2,8mm) va chai rin,

khé tach duge callus don dé lam vat liéu chuyén
gen (Hinh 3A). Trong dia petri c6 g6 cao md seo
hinh thanh v6i kich thuée 16n hon (5,0mm), mtc
d6 toi vita phai, s6 lugng callus riéng 18 c6 thé
chon chua nhiéu (Hinh 3B). Véi thi nghiém st
dung dia petri c6 gd cao 15mm ké&t hgp phoi mau
thi quan sat thay callus tao thanh rat toi dan
dén lam ting kich thudc khéi callus (7,2mm),
sau 3 tuin nudi cdy ting callus nho tu bung ra
khoi khoi callus phéi héa (Hinh 3C).

St dung dia petri c6 gé cao da lam tiang ty
1é tao mo6 seo tir phéi tuy khong nhiéu nhung
kich thudc cia md seo tang 1én 1,78 14n so véi st
dung dia petri thong thudng. Dic biét hon khi
ké&t hop st dung dia petri g cao 15mm va phoi
mau thi ngoai sy ting lén vé ty 1é tao mo seo,
kich thudc mé seo ciing tang t6i 2,57 1an va chat
lugng cia md seo cling t6t hon nhiéu so véi st
dung dia petri thong thuong. Do d6, chiung toi
st dung dia petri gd cao 15mm va phoi miu dé
tao mo6 seo tu phoi, tao vat liéu cho cac thi
nghiém tiép theo.

Bang 1. Mot s6 yéu té6 anh huéng dén kha ning tao callus phéi héa

cong o tingngm Vg risicas  Kenuocind - osicas
Bia petri thuwong 93,7 2,8 3
Bia petri c6 go cao 98,3 5,0 2
Dia petri c6 g& cao + phoi mau 98,7 7,2 1

Ghi chu: (*) 1 diém - rat toi, 2 diém - toi vita phai, 3 diém - chai, rdn.

Hinh 3. Phat sinh mé6 seo phoéi hoa

Ghi chi: A: Dia petri thuong; B: Dia petri c6 go cao; C: Pia petri c6 go cao két hop phoi mau
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3.2. Anh huéng ctia nong d6 vi khuédn lay
nhiém

Mot trong nhiing yéu t6 anh hudng rat 16n
dén hiéu qua bién nap gen théng qua vi khudn
A. tumefaciens chinh la mat d6 cta vi khudn
khi 14y nhiém. M4t d6 vi khuén 1a s6 t& bao vi
khuén trong mét don vi thé tich. Lugng t& bao vi
khuén qua thap sé lam giam hiéu qua tiép xdc
ctia vi khuéin véi cac mau thuc vat, khi mat do
vi khudn qua cao lam anh hudng t6i su phat
trién ctia mau thuc vat va gay nhiém mau & sau
giai doan déng nudi cdy. Guiderdoni et al.
(1998) da st dung dich vi khuén véi ODypp,, =
1,0 dé lay nhiém véi callus phéi héa caa cac
gidng lia japonica. Trong nghién cttu ctia minh,
Ratnayake va Hettiarachchi (2010) ciing su
dung dich khudn GV3101 v6i mat d6 ODgyg,, =
1,0 dé lay nhiém véi callus giong lua Sri Lanka.
Do dé, buée dau nghién ctiu ching toi cling tién
hanh thi nghiém lay nhiém callus v6i mat dé vi
khuan ODy,,, = 1,0 va nhan thay ty 1é callus bi
nhiém vi khuéin khéa cao, tham chi khi chuyén
callus sang moi trudng chon loc II vi khuén van
phat trién manh trén nhiéu callus. Chinh vi
vay, ching t6i da tién hanh cac thi nghiém dé
xac dinh mat d6 vi khuédn thich hgp nhét cho
qué trinh bién nap.

Chiing t6i bd tri 4 cong thtic thi nghiém
chuyén gen véi cac mat do ODgy,,, Khac nhau
cua chung vi khudn EHA 105: 0,01; 0,1; 0,5; 1.
Sau 2 tudn tién hanh danh gia biéu hién cta
gen gus bing cach nhuém mau trong dung dich
X-gluc. K&t qua thi nghiém cho thay mat do vi
khuén anh hudng ré rét dén ty 1é mau bi nhiém
ciing nhu tan s6 chuyén gen (Bang 2).

Nguyé&n Thanh Hai, D& Nang Vinh, Pascal Gantet

O céc thi nghiém v6i mat dé quang cuaa dich
khuén 0,5 va 1, sau 3 ngay dong nudi cdy quan
sat thdy vi khudn bit ddu phat trién manh
xung quanh mau callus. Sau 2 tuan trén méi
truong chon loc, ty 16 mau bi nhiém kha cao
(31,25 - 46,75%) va xung quanh céac callus bi
nhiém xuét hién dich nhay tring duc. Tan s6
biéu hién gen gus ¢ hai cong thiic nay 1an lugt 1a
40,0% va 36,36%. Danh gia thay véi OD dudi 0,1
thi 100% callus sach khong bi nhiém khuén sau
giai doan déng nudi cdy. Tuy nhién, 6 mat do
0,01 hiéu qua bién nap tuong doéi thap (28,75%).
V6i néng d6 dich khuén 0,1 tan s6 biéu hién gen
GUS tét nhat trong cac cong thtic thi nghiém
(81,25%).

3.3. Hiéu qua khang khang sinh

Cac moi truong chon loc duge b8 sung
khang sinh cefotaxime (400 mg/l) va
vancomycin (100 mg/l) dé diét vi khudn A.
tumefaciens. D61 véi vector pCAMBIA5300
khang sinh ding dé chon loc callus mang gen
dich 14 hygromycin. Trong moi trucng chon loc
duge b8 sung 50 mg/l hygromycin, cac miu
callus khong khang khang sinh dan chuyén
sang mau niu den, con cac callus khang khang
sinh bat dau phat sinh callus méi trén bé mit
sau khoang 1 tuan (Hinh 4). Ty 1é callus khang
khang sinh va phéat trién callus méi dao dong tir
80 - 90%. Tuong tu nhu giai doan nudi cdy tao
callus chuyén gen, dé callus méi phat sinh t6t
trong giai doan chon loc khang sinh nén dung
dia petri v6i g6 cao (156mm) va dé mé dia petri
trong 15 phit sau mdi 14n chuyén callus sang
moi truong moi.

Bang 2. Anh hudng ctia mat dé quang cta vi khuin

dén hiéu qua bién nap gen vao callus laa

ODeso Téng sb mau S& mau nhidm Ty I& mau nhiém §6 mau biéu Tan s6 biéu hién
bién nap (%) ién gen GUS gen GUS (%)
0,01 80 0 0 23 28,75
0,1 80 0 0 65 81,25
0,5 80 25 31,25 32 40,0
1 77 36 46,75 28 36,36

769



Hoan thién quy trinh chuyén gen cho giéng lta Taichung 65 théng qua vi khuin Agrobacterium tumefaciens

Hinh 4. Chon loc callus trén méi truong ch@a khang sinh

Ghi chu: A: Moéi truong chon loc I, B: Méi truong chon loc IT

3.4. Hiéu qua tai sinh mé seo

Cac giong lia japonica dudc danh gia 1a rat
dé tai sinh. Theo quy trinh cai tién ching toi ap
dung, qua trinh tai sinh dugc chia lam hai giai
doan: tién tai sinh va tai sinh ciy hoan chinh.
Mbéi truong nudi cay cho giai doan tién tai sinh
st dung thanh phan dinh dudng NB va bd sung
2 mg/l BAP, 1 mg/l NAA, 5 mg/l ABA, nuéi cay 1
tuan trong t6i dé tang cudng kha ning phan héa
cta t&€ bao (Hinh 5A). Sau 1 tuin chuyén callus
sang mdi trudng tai sinh RN véi nén moéi truong
NB, b6 sung 3 mg/l BAP va 0,5 mg/l NAA. Ty 1é
tai sinh dat 100% véi hé sb tai sinh ti callus rat
cao (Hinh 5B, 5C).

3.5. Danh gia sy c6 mat cia promoter R4 va
gen GUS & mitc do phan t&

Két qua kiém tra mau ADN cta 41 cay tai
sinh cho thay 37/41 mau c6 vach dic trung 6 vi
tri khodng 1kb tuong tu nhu vi tri ciia mau d6i
ching dudng la plasmid pCAMBIA GUS TNOS

R4, trong khi d6, 6 cAy lda dd1 chting Am khong
c6 su xudt hién ctia vach bing DNA nay (Hinh
5). Nhu vay c6 thé néi rdng ¢ mic do phéan tu
promoter R4 va gen GUS da duge chuyén thanh
cong vao cdy lda, ty 1é cAy tai sinh mang ciu
trac gen R4::GUS dat 90,24%.

3.6. Panh gia su biéu hién cua gen GUS &
cay laa chuyén gen

K&t qua nhuém miu chuyén gen bing X-
gluc cho th4y 6 ca 5 callus dang tai sinh va 5 cay
chuyén gen déu xuét hién mau xanh dic trung
(Hinh 6). Quan sat mtc d6 bat mau ching to6i
nhan thay 6 cac bo phan 14 va ré mau xanh rat
dam, tuy nhién trén than cidy mtc d6 biéu hién
GUS yé&u hon. Diéu nay c6 thé lién quan dén
ban chit ctia promoter R4 déc hiéu 6 mot s6 mo,
cd quan nhat dinh. Két qua danh gia da chiing
té su hoat déng manh ctia promoter R4, diéu
khién qua trinh phién m&, din t6i téng hop
protein GUS.

Hinh 5. Qua trinh tai sinh mo seo

Ghi chi: A.- Giai doan tién tai sinh; B. Giai doan 2 tuan trén moi truong tai sinh; C. Giai doan 4 tudn trén méi truong tai sinh
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Hinh 5. K&t qua PCR kiém tra su c6 mit cia promoter R4 va gen gus

Ghi chii: L: Thang DNA; "+": Plasmid pCAMBIA GUS TNOS R4; "-": DNA ctia c4y hia Taichung 65 khong chuyén gen; 1 - 10:

DNA ctia céc c4y chuyén gen.

Hinh 6. K&t qua phan tich biéu hién ctia gen gus

Ghi chu: A. Callus chuyén gen, B. La, C. Géc than, D. Ré

3.7. Panh gia tinh 6n dinh di truyén cua
gen bi€n nap

DPé danh gia tinh 6n dinh di truyén caa ciu
tric gen bién nap sang thé hé sau, ching téi
tién hanh phan tich sy cé miét clia cau tric gen
bién nap R4::GUS va su biéu hién caa gen GUS
6 cac cdy th&€ hé T1 3 tuan tudi (Bang 3). Két
qua phan tich cho thiy cac dong #1,#2, #4 va #5
c6 gia tri x* nhé hon gia tri % guye (3,84), chiing
minh cac dong nay c6 ty 1& phan ly ciu tric gen
bién nap gan ding véi ty 1& phan ly theo ly
thuyét (3:1). Déi v6i dong #3, tit s6 liéu phan tich

tich bang PCR thay ring ciu trdc gen bién nap
dudc chén vao genome va di truyén véi ty lé
phan ly gan dung véi ty 1& 3:1 (* = 0,10). Tuy
nhién khéng quan sat thiy hién tugng bit mau
cia protein GUS 6 cac cdy T1 ctia dong nay.
Nguyén nhén cé thé giai thich 1a do vi tri chén
cta gen bién nap trong nhiém sic thé cta t& bao
vat cht khién promoter R4 khong hoat dong.
Nhu vay, két qua nghién ctiu da chiing minh su
di truyén 6én dinh cta cdu tric gen R4:GUS
sang thé hé sau va ching téi da chon dugc cac
dong: #1, #2, #4, #5.
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Bang 3. Panh gia su phan ly di truyén ctia ciu tric gen bién nap & thé hé T1

Dong

Sé cay biéu hién

Sé cay "+"

chuyén S0 cay gen gus/Téng sb PCR/Tbng sb6 cay Tyle cay Ul T¥ I?"c?y X
1 1 gus/Ton ong (%) s

gen cay phan tich phan tich
#1 20 8/10 4/10 60,0 3:1 2,40
#2 20 8/9 711 75,0 31 0
#3 21 0/10 8/11 - - -
#4 18 719 6/9 72,22 3:1 0,07
#5 20 9/10 7/10 80,0 31 0,27

Céc k&t qua & trén da khing dinh thanh
cong cua viée cai tién quy trinh chuyén gen cho
giong lda japonica Taichung 65 thong qua vi
khuin A. tumefaciens. Ching t6i ap dung quy
trinh chuyén gen sau khi cai tién cho céc giong
Ida japonica J02 va Nipponbare ciing thu dugc
két qua tuong tu.

4. KET LUAN

Két qua nghién cttu cho thiy véi viée st
dung dia petri go cao 15mm két hgp véi phoi
mAau khéng chi lam ting ty 1é tao mo seo tu
phéi ma con tang kich thude va chat lugng mo
seo dung lam vat liéu cho chuyén gen nhd vi
khuidn A. tumefaciens. Khi giam mat do
ODgyonm ct1a vi khuén tit 1,0 xudng 0,1 da khéc
phuc dudc hién tuong miu callus bi nhiém
khuén, trong khi vAn dam bao dudc hiéu qua
chuyén gen cao véi > 80% s6 mau ciy biéu hién
gen GUS sau 10 ngay bién nap va ~90% s6 cay
tai sinh mang ciu tric gen R4::GUS. Phéan tich
cdy con thé hé T1 ching to rang da s6 cac dong
chuyén gen déu mang 1 locus gen (ty 1é phan ly
3:1) va thé hién su di truyén 6n dinh cta cdu
tric gen bién nap cho thé hé sau. So sanh véi
két qua nghién ciiu cia Hiei et al. (1994), hiéu
qua chuyén gen 6 mot sé giong lia japonica khi
d6 méi chi dat 23%. Ngoai ra, két qua nghién
ctiu cia nhém nay ciing cho thay sé ban copy
gen trong t& bao cay chuyén gen 16n, dao dong
tit 1 - 6 va mot s6 dong chuyén gen chi biéu
hién gen hpt hodc GUS.

Nhu vay, v6i quy trinh cai tién nay, ching
toi da dat dude mot bude tién dang ké trong viée
tang cudng hiéu qua chuyén gen vao gidng lua
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japonica Taichung 65, dic biét 1a giam thiéu
khoi lugng cong viée can thao tac trong mdi cong
thtic bién nap. Véi mbi cong thic chi can su
dung 40 - 50 callus lam vat liéu, tuong ducng
v6i 4 - 5 dia petri, do d6 c6 thé thuc hién dong
thoi nhiéu céng thic bién nap moét lic. Ching
t6i ap dung quy trinh chuyén gen sau khi cai
tién cho cac giéng lda japonica J02 va
Nipponbare ciing thu dude két qua tuong tu.

LOI CAM ON

Nghién cttu nay dude thuc hién trong khuén
khé du an “Nghién ciiu chiic nang gen quy dinh
phat trién bo ré lda, phuc vu céng tac chon tao
giéng lda chiu han bing cong nghé gen” duéi su
huéng din cua GS. D4 Niang Vinh (Vién Di
truyén Néng nghiép) va GS. Pascal Gantet
(Vién Nghién ctiu Phat trién IRD, Phap).
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