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not rice in the field, the fertilizer was not supplied and there not water the water level in the field was withdrawn
previously to harvest rice, leading to the amount of CH, and N,O at 1-week after harvesting decreased compared
to the time of rice cultivation. Total greenhouse gas emissions for the whole season (or global warming potential in
tCO,e/ha) in the improved model in ecological sub-regions was reduced in comparison to farmer’s cultivation. Thus,
the research results showed that advanced rice cultivation methods contribute to reducing greenhouse gas emissions
in agriculture more effectively than traditional farming methods.
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HOAN THIEN PHUONG PHAP BIEN NAP GEN QUA VI KHUAN
Agrobacterium SU DUNG MO SEO PHOI HOA CHO GIONG LUA J02 VA PS1
Hoang Thi Giang', Vii Thi Huong', Tran Hién Linh'

TOM TAT
Tién hanh nghién ctu t6i uu phuong phap tao mo seo phoi hoa va téi sinh cay cho hoan thién quy trinh bién nap
gen thong qua vi khudn Agrobacterium cho hai giong lta Japonica J02 va BS1. Két qua nghién ctiu cho thdy mo seo
phat sinh trén nén moi truong NB cho kich thudc mo seo phoi hod 16n hon trén nén méi trudng MS. Cau truc khoéi
mo seo toi va ty 1é tao mo seo dat trén 89%, thich hgp cho bién nap gen. Nén moi truong NB két hop chiéu sang 12 h
cho ty 1é tai sinh cao nhét. D€ dong nudi cdy mo seo phoi hod, mat do quang vi khudn 0,3 dugc xac dinh la thich hgp
nhit. Danh gia dugc bi€u hién ctia gen GUS & mo seo chuyén gen va cdy chuyén gen tdi sinh, diéu d6 chiing to hiéu

qua ctia quy trinh bién nap. Hiéu qua bién nap gen & hai giong ltia nghién ctiu dat 60,0 - 66,94%.

Keywords: Agrobacterium, bién nap gen, lda Japonica, mo seo phoi hoa

I. AT VAN BE

Luaa la cay luong thuc quan trong nhat ctia Viét
Nam véi san lugng du kién nam 2020 dat 43,5 triéu
tan thoc, xuét khiu 6,5 - 6,7 triéu tdn gao (Bd Nong
nghiép va PTNT, 2020). Viét Nam la nudc xudt khau
gao thi 3 trén thé gidi, chiém gan 20% thi phan toan
cau, gop phan quan trong vao viéc 6n dinh an ninh
luong thuc khu vuc va thé gigi. Tuy nhién, san xuat
lta gao & nudc ta dang phai doi mat véi rat nhiéu
thach thtic nhu ap luc ting nang suit do dan so tang
nhanh, dién tich canh tdc bi thu hep va nhiing anh
hudng ctia bién d6i khi hau da gay ra nhiing thiét hai
16n cho nganh tréng lta. Hon nia, yéu cau vé chat
lugng gao ngay cang cao hon cung véi sy phat trién
cua nén kinh t€ xa hoi va nhu cau cai thién diéu kién
sOng clia nguoi dan.

Mot s6 giong laa chu luc ctia Viét Nam hién nay
tuy nang suét cao va chat lugng tét nhung khong
thom va thuong man cam véi cac loai bénh dich
hai. Trong dd, hai giong Japonica J02 va DS1 la giéng
chét lugng t6t nhung lai khong c6 mui thom va dé
nhiém bénh kho van. Vi véy, viéc chon tao va cai

tién cac tinh trang mong muon & nhiing giong lua
chti luc Japonica nhu J02 va DS1 trong san xuit la
rat can thiét.

Gan day, chinh sta hé gen st dung cong nghé
CRISPR/Cas9 ra doi da nhanh chéng tré thanh cong
cu manh mé trong viéc nghién ctiu cai tao giong.
Li va cong tac vién (2016) da ting dung thanh cong
cong nghé CRISPR/Cas9 d€ gay dot bién & mot s6
gen lién quan dén ndng suét lda nhu Gnla, DEPI,
GS3 va IPAI lién quan dén s6 hat/bong, cdu tric
bong, kich thudc hat va cu truc cua céy lua. Butt
va cong tac vién (2018) ciing st dung cong nghé
CRISPR/Cas9 d¢€ gay dot bién gen CCD7, tham gia
vao qua trinh sinh tdng hgp Strigolactone, mot loai
hoocmon gay tic ché qua trinh dé nhanh. Cay lua
dot bién gen CCD7 dé nhiéu nhanh hon va cé chiéu
cao thap hon cay déi chiing. Tuy vay, phan 16n cac
nghién ctiu ting dung cong nghé CRISPR/Cas9 dugc
tién hanh trén cac giong lta mo hinh, rat khé dé€ ap
dung cho cac giong lua thuong mai do chua cé quy
trinh bién nap gen cho cac giong nay.

'Phong thi nghiém trong diém Cong nghé té bao thuc vat, Vién Di truyén Nong nghiép
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Céy lua chuyén gen dau tién dugc tao ra qua bién
nap gen truc tiép vao t€ bao trdn bing xung dién
bdi Toriyama va cdng tac vién (1988), bang PEG
boi Zhang va cong tdc vién (1988), tiép theo bang
sting ban gen boi Christou va cdng tac vién (1991),
va bang vi khudn Agrobacterium tumefacicens béi
Hiei va cOng tac vién (1994). Trong do, cong trinh
cta Hiei va cOng tac vién (1994) da danh dau budc
tién bo quan trong trong ky thuat bién nap gen vao
laa Japonica st dung A. tumefaciens. Hiei va cong
tac vién (1994) da xay dung dugc phuong phap
bién nap gen hiéu qua vao mo seo phoi hoa cho mot
s6 gidng laa Japonica Tsukinohikari, Asanohikari
va Koshihikari. Tt d¢, ky thuat nay dugc ap dung
rong rai va cai tién & nhiéu phong thi nghiém trén
thé gidi. Tai Viét Nam, nhiéu co quan nghién ctiu
nhu Vién Di truyén Nong nghiép da nghién ctiu
cai tién thanh cong phuong phap bién nap gen vao
giéng laa Japonica Taichung 65 thong qua vi khuin
A. tumefaciens v6i hiéu sudt bién nap gen cao (90,24%)
(HoangThi Giang va ctv., 2015) phuc vu nghién ctiu
chiic nang gen.

Trong bai bao nay, chung t6i nghién ctiu cai tién
phuong phéap tao mo seo, tdi sinh cdy hoan chinh va
hoan thién phuong phap bién nap gen qua vi khuin
A. tumefaciens phu hgp cho hai giong laa Japonica
thuong mai J02 va DS1, phuc vu nghién ctiu chinh
stia hé gen.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

GOom hat laa chin cta hai giong lua Japonica
J02 va BS1 do tac gia giong la GS.TS. P6 Ning
Vinh, Vién Di truyén No6ng nghiép cung cap. Vi
khuén A. tumefaciens chung EHA105 mang vector
pCAMBIA5300 GUS dugc st dung d€ bién nap gen
va do Phong thi nghiém Viét Phap, Vién Di truyén
Nong nghiép cung cap. Cac nén moi trudng co ban
dugc st dung trong nghién ctiu gom moi trudng
MS (Murashige and Skoog, 1962) va moi trudng
NB (Hiei and Komari, 2008). Mdi truong NB 1a su
két hgp cac thanh phan khoang da lugng ctia Chu
(1975) va thanh phan khoang vi lugng va vitamin
ctia Gamborg va cdng tac vién (1968).

2.2. Phuong phap nghién ctu
2.2.1. Phuong phdp bé tri thi nghiém

Ap dung theo quy trinh cdi tién ctia Guiderdoni
va cong tac vién (1998).

Thi nghiém 1. Nghién ciiu moi trudng tao mo seo
phoi hod: Hat lta chin dugc boc vo va khi trung
bang co6n 70% va dung dich javel (Hoang Thi Giang

va ctv., 2015). Céy 10 hat da kht trung 1én moi
dia petri (90 x 150mm) (Hoang Thi Giang va ctv,,
2015) c6 chtia moi trudng tao mo seo véi cac nén
moi trudng khac nhau: CT1: nén moi truong NB;
CT2: nén modi trudng MS. Sau 23 - 26 ngay tién hanh
danh gia ty 1é mau tao mo seo, kich thudc méd seo
phoi hod. Do toi cia mo seo dugc danh gia theo
hinh thtc cho diém: 1 - mo6 seo toi, 3 - mo seo chai
ran (Wanichananan va ctv., 2010).

Thi nghiém 2. Nghién ciiu moi trudng tdi sinh
mé seo phoi hod: Giai doan nay gom 2 budc la tién
tai sinh va tdi. M6 seo phoi hod dugc chuyén sang
modi trudng tién tai sinh (cé b sung 30 g/l sucrose,
500 mg/l L-proline, 500 mg/l L-glutamine, 300 g/1
caseine hydrolysat, 100 mg/l myo-inositol, 5 mg/l
ABA, 2 mg/l BAP, 1 mg/l NAA va 7 g/l phytagel)
mot tudn, sau d6 cdy sang mdi truong tai sinh (c6
bé sung 30 g/l sucrose, 500 mg/1 L-proline, 500 mg/1
L-glutamine, 300 g/l caseine hydrolysat, 100 mg/l
myo-inositol, 3 mg/l BAP, 0,5 mg/l NAA va 4,5 g/l
phytagel), 4 - 6 md seo/dia petri, d€ trong phong
nuoi cay voi nhiét do phong 26-28°C. Thuc hién
4 cong thic thi nghiém: CT1: nén moi truong NB +
12 gi¢ chiéu sang; CT2: nén moi trudng MS + 12 gio
chiéu sang; CT3: nén moi truong NB + 24 gid chiéu
sang; CT4: nén moi trudng MS + 24 gi¢ chiéu sang.
Sau 3-4 tudn tién hanh danh gia ty 1¢ tai sinh choi.

Thi nghiém 3. Nghién ciiu phuong phdp dong nudi
cdy mé seo v6i vi khudn: Dong nudi cdy mo seo phoi
hoa vé6i dich khuén A. tumefaciens & cac mat do
quang (OD,, ) khdc nhau: CT1: 0,01; CT2: 0,05;
CT3: 0,1; CT4: 0,3; CT5: 0,5. Sau 3 ngay dong nuoi
cdy v6i vi khudn, cac mau mo seo dugc chuyén sang
modi truong chon loc 14n I ¢6 bd sung khang sinh
cefotaxime 400 mg/l, vancomycin 100 mg/l d¢€ loai
bd vi khudn va khang sinh hygromycin 50 mg/l dé
sang loc t€ bao chuyén gen. Sau mot tun tién hanh
danh gia ty 16 mau nhiém va hiéu qua bi€u hién gen
GUS. Hiéu qua biéu hién ctia gen GUS dugc danh
gid biang phuong phap nhudém moé véi dung dich
X-Gluc.

Thi nghiém 4. Ddnh gid hiéu qud bién nap gen: Sau
chon loc lan I, mau cdy dugc chuyén sang moi trudng
chon loc IT 3 tudn d€ tang hiéu qua chon loc va kich
thich phat sinh m6 seo méi tii mau mo seo chuyén
gen. Cécloai khang sinh dugc b6 sung vao méi trudng
chon loc I'va IT tuong tu nhau. Chuyén nhiing moé seo
mdi phat sinh khang khang sinh sang moi truong tién
tai sinh va tai sinh, ap dung moi trudng nuodi cay tu
két qua cta thi nghiém 2. Hiéu qua bién nap gen dugc
danh gia bang ty 1é cay lua tdi sinh biéu hién gen GUS
khi nhuém mo trén tdng s6 cay phén tich.
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Cac thi nghiém dugc tién hanh véi 3 lan lap, véi
20-30 mau cdy cho mdi cong thiic thi nghiém trong
mot 1an lap. O céc budce thi nghiém, trui giai doan tai
sinh, mau céy dugc nudi trong t6i & 28°C.

2.2.2. Phuong phdp xii ly so liéu

Xt ly s6 liéu trén Excel va ding ham Ttest hodc
phan tich ANOVA bing phin mém IBM SPSS
Statistics d€ kiém dinh sy khac biét gitia cac cong
thiic thi nghiém.

2.3. Thoi gian va dia diém nghién ctu
Nghién ctiu dugc thuc hién tii thang 08/2019 -

10/2020 tai Phong thi nghiém trong diém Cong
ngh¢ t€ bao thuc vat, Vién Di truyén Nong nghiép.

I1I. KET QUA VA THAO LUAN

3.1. Danh gia hiéu qua cia mdt s6 moéi trudng
nuoi cay tao md seo phoi hoa

Dé thti nghiém cho hai giong lua Japonica thuong
mai cta Viét Nam, ngoai nén moéi truong NB nhu
mo ta trong quy trinh cta Hiei do Guiderdoni va
cong tac vién (1998) cdi tién, nén moi truong MS
ciing dugc dua vao danh gid. Két qua thi nghiém
dugc tong hop trong bang 1.

Bang 1. Anh hudng clia nén moi trudng nudi cdy dén kha ning tao mé seo phéi hoa

thi nghiém truong mau cay (%) (mm) ciia mo seo
02 CT1 MS 121 93,33 £1,88* 9,35+ 0,37 1,0 +0°
CT2 NB 115 89,44 + 3,07° 9,95 + 0,3 1,0 + 0
bS] CT1 MS 170 93,53 £1,91* 8,48 £0,3* 1,0 + 0
CT2 NB 170 96,47 +1,19° 9,23 £0,2° 1,0 £ 0°

Ghi chii: Trong cting mot cit ctia méi giong lia, cdc chit cdi khdc nhau thé hién sy sai khdc c6 y nghia thong ké vdi

P < 0,05.

Két qua nghién ctu cho thiy, ty 1¢ phat sinh mo
seo phoi hoa & 2 giong lta nghién ctu rit cao, dat
> 89% trén ca hai nén moi truong NB va MS va
khong c6 su khac biét ¢6 y nghia thong ké gitia hai
cong thuc thi nghiém (Bang 1). Kich thudc mo seo
phoi hda & 2 giong dao dong tu 8,48 - 9,95 mm, tuy
nhién nén moi truong NB cho kich thuéc moé seo
16n hon nén moi trudng MS. Trén ca 2 cong thic thi
nghiém, 2 giong Japonica J02 va DS1 déu hinh thanh

Joz

NB + 12h chifu sing NB + 24h chiu sa

ng

mod seo phoi hda toi (dat diém 1), dé phan tach thanh
cac mo seo nho.

3.2. Anh huéng cia mét s6 moi trudng dinh duéng
va diéu kién nuoi cdy dén hiéu qua tai sinh cay ti
mo seo phoi hoa

Vé6i kha nang hinh thanh mo seo phéi héa tét &
hai giong J02 va DSI, tiép tuc sti dung mo seo phoi
héa thu dugc d€ lam vat liéu danh gid kha néing
tai sinh.

N

MS + 12h chiéu sing

MS + 24h chiéu sing

Hinh 1. Tai sinh mo6 seo phoi hoa
Ghi chii: A: NB + 12 gid chiéu sdng; B: NB + 24 gi¢ chiéu sdng; C: MS + 12 gid chiéu sang; D: MS + 24 gid chiéu sdng.
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Céc giong lua Japonica dugc danh gid la rat dé tai
sinh. Theo quy trinh cai tién ctia Guiderdoni va cong
tac vién (1998), qua trinh tdi sinh dugc chia lam hai
giai doan: tién tai sinh va tai sinh cdy hoan chinh.
Moi truong nudi cdy cho giai doan tién tai sinh dugc
b6 sung 2 mg/l BAP, 1 mg/l NAA, 5 mg/l ABA, nudi
cdy 1 tudn trong t6i d€ ting cudng kha ning phin
héa ctia t€ bao. Sau 1 tudn chuyén sang mdi trudng
tai sinh v6i 3 mg/l BAP va 0,5 mg/l NAA. Khi chuyén
sang mdi trudng tai sinh quan sat thiy tii mo6i mo
seo ban diau phat sinh md seo mdi. Sau khoang
10 ngay bat dau xudt hién nhiing d6m mau xanh
trén nhiing mo6 seo mdi va hinh thanh chéi (Hinh 1).
Két qua nghién ctiu dugc téng hgp trong bang 2.

Bang 2. Anh hudng ctia nén moi trudng
va thaoi gian chiéu sang dén hiéu qua tai sinh cay

L x Nén | Thoigian x Tylé
G;z:g moi chiéu Ecnézau tai sinh choi
truong | sang(h) Y (%)
12 58 79,33 £ 3,23?
NB
24 60 80,00 + 3,33*
J02
12 72 55,56 + 5,56°
MS
24 26 53,33 + 3,33°
12 46 51,67 + 6,67*
NB
24 32 7,62 + 3,62°¢
bS1
12 96 31,25 + 6,63°
MS
24 48 4,17 + 4,17¢

Ghi chu: Trong cting mgt cot ciia méi giong lia, cdc
chit cdi khdc nhau thé hién sy sai khdc c6 y nghia théng
ké véi P < 0,05.

S6 liéu & bang 2 cho théy giong J02 dé tai sinh
hon DS1, cu thé, ty 1é tdi sinh chdi dao dong tu
53,33 - 79,33% & giong J02 va 4,17 - 51,67% & giong
DS1. boi véi giong J02, thoi gian chiéu sing khong
anh huong téi ty 1¢ tai sinh choéi, nhung ghi nhan sy
khac biét ¢ y nghia thong ké gitia nén moi trudng
NB va MS. Trong d6, nén moi trudng NB cho ty 1é
tai sinh cao hon, dat ~80%, con & nén mdi truong
MS chidat 53 - 55% (Hinh 1). Thi nghiém trén giong
DS1 ghi nhan két qua khac so véi giong J02. Thoi
gian chiéu sang 12 gio cho hiéu qua tai sinh vugt troi
so voi thai gian gian chiéu sang 24 gio (<10%), dat
31,25 - 51,67% (Hinh 1). Bén canh yéu t6 thoi gian
chiéu sang cling danh gia thdy anh hudng ro rét cua
nén moi truong nudi cdy. V6i 12h chiéu sang, nén
moi truong NB cho ty 1€ tdi sinh 51,67%, cao hon
nén moi truong MS (31,25%).

3.3. Xac dinh mat d¢ quang t6i uu cia dich khuin
cho bién nap gen

Mot trong nhiing yéu t6 anh hudng rat 16n
dén hiéu qua bién nap gen théng qua vi khuédn
A. tumefaciens chinh 1a mat d¢ cta vi khuén khi lay
nhiém. Mat d6 vi khuén 1a s6 té bao vi khuén trong
mot don vi thé tich. Lugng té bao vi khuén qua thip
sé lam gidm hiéu qua tiép xuc ctia vi khudn véi cac
mau thuc vat, khi méat d6 vi khudn qua cao lam anh
hudng t6i sy phat trién ctia mau thuyc vat va gay
nhiém mau & sau giai doan dong nuoi cdy. Do do,
ching t6i da tién hanh cac thi nghiém dé xac dinh
mat d6 quang vi khudn thich hgp nhit cho bién nap
gen vao 2 giong laa Japonica J02 va DSI.

Bang 3. Anh hudng ctia mat d6 vi khudn dén hiéu qua bién nap gen vao mé seo phdi hod

Giéng Itia ' Maflt:il(f) quang Téng s mau céy Ty 1é mau nhiém Hiéu qua biéu hién
vikhudn (OD_ ) (%) gen (%)

0,01 79 7,64 £ 2,522 37,22 £9,37*
0,05 77 11,67 £ 4,072 57,02 + 8,16%

J02 0,1 80 12,5+ 3,13* 46,48 + 8,05°
0,3 75 6,53 £ 3,41* 74,42 + 7,76°
0,5 40 15,0 £ 2,89 77,92 + 4,0°
0,01 107 14,14 £ 2,16* 42,01 +6,03*
0,05 80 15,0 + 4,232 53,35 + 5,62

bS1 0,1 114 18,08 + 3,31* 54,02 + 4,86%
0,3 79 14,03 £ 2,74* 69,87 + 4,91%
0,5 120 26,67 = 3,33° 73,97 £ 7,14¢

Ghi chii: Trong cuing mot cit ctia moi giong lia, cdc chit cdi khdc nhau thé hién sy sai khdc c6 y nghia thong ké vdi

P <0,05.
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Két qua nghién ctu cho thdy mat do quang
vi khuén anh hudng ré rét dén ty 1é mau nhiém
ciing nhu hiéu qua biéu hién gen (Bang 3). O cac
thi nghiém v6i mat d¢ vi khudn OD,, = 0,5, sau
3 ngay dong nuoi cdy quan sat thdy vi khudn bat dau
phat sinh manh xung quanh mau mo seo. Sau 1 tuan

trén moi truong chon loc, ty 1é mau nhiém khd cao
& giong DS1 (26,67% - su khac biét c6 y nghia thong
ké v6i cac cong thiic con lai) va giong J02 (15,0%).
Hiéu qua biéu hién gen & cong thiic nay & BS1 va J02
lan lugt la 77,92% va 73,97% (Bang 3, hinh 2).

Hinh 2. Hinh anh biéu hién gen GUS & 5 cong thtic mét d6 quang cta dich khudn: 0,01, 0,05, 0,1, 0,3 va 0,5

Bo6n cong thiic mit do quang vi khudn con lai
(0,01, 0,05, 0,1 va 0,3) cho ty 1é mau nhiém gin nhu
nhau (6,53 - 12,5% doi véi giong J02, 14,03 - 18,08%
doi véi giong DS1), khong c6 sy khac biét co y
nghia thong ké (Bang 3). Tuy nhién, danh gia thay
hiéu qua biéu hién gen & cac mat do quang vi khuén
OD,,,., = 0,01, 0,5 va 0,1 tiong d6i thap, dao dong
tu 37,22 - 57,02% doi véi J02, 42,01 - 54,02% déi
véi DS1. Véi OD,, = 0,3, hiéu qua bi€u hi¢n
gen tot nhat, 6 muc tuong duong nhu st dung
OD,,, = 0,5: dat 74,42% & J02 va 69,87% & DS1
(Bang 3, Hinh 2). Nhu véy, dich khuidn & mat do
quang OD, = 0,3 thich hgp nhat dé Iy nhiém mo
seo phoi hoa cua 2 giong lua J02 va BS1. Theo quy
trinh cai tién ctia Guiderdoni va cong tac vién (1998),
dich vi khuén dugc st dung v6i mat do quang 1,0
dé€ lay nhiém v6i mo seo phoi hoa ctia cac giong lua
Japonica. Ratnayake va Hettiarachchi (2010) cling st
dung dich khuén GV3101 v6i méat d6 quang 1,0 dé
lay nhiém véi mo seo cuia giong lda Sri Lanka nhung
hiéu qua chuyén gen cao nhat chi dat 20%.

3.4. Hiéu qua bién nap gen st dung mo seo phoi hoa

Tt mbi dong mau cdy khang khang sinh dugc
chuyén sang giai doan tai sinh, 14y 2 cay tai sinh dé
nhudm vé6i dung dich X-GUS d€ danh gia biéu hién
cua gen GUS (Hinh 3).

46

Hinh 3. Hinh dnh tai sinh mo6 seo chuyén gen (A)
va biéu hién ctia gen GUS & cay tdi sinh (B)

Phén tich két qua dédnh gid biéu hién gen GUS &
cay tai sinh (Bang 4) cho thdy ty 1é cic ciy chuyén
gen duong tinh khd cao. D6i véi giong J02, phan
tich 125 cay tai sinh thi thu dugc 75 cay biéu hién
gen GUS, hiéu qua bién nap gen dat 60,0%. O giong
DS1 thu dugc 59 ciy c6 bi€u hién gen GUS trén tong
s0 90 cay dem danh gia, hiéu qua bién nap gen dat
66,94%. Tuy cling thudc nhém laa Japonica nhung
hiéu qua bién nap gen cua J02 va DS1 kém hon so
v6i giong mo hinh Taichung65 (dat 90,24%) (Hoang
Thi Giang va ctv., 2015).

Bang 4. Két qua phan tich hiéu qua bién nap gen
sti dung mo seo phoi hod

Gidng ¥ cay Y cay Hiéu qua bién
laa phan tich duongtinh | nap gen (%)
JO2 125 75 60,0 £ 3,56
bS1 90 59 66,94 + 3,86
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IV. KET LUAN VA DE NGHI

4.1. Két luan

Két qua nghién ctiu cho thay, do6i véi hai giong
lta Japonica J02 va BS1, nén moi truong NB ¢ uu
thé hon moi truong MS d€ nudi ciy tao mo seo phoi
hoa, véi ty 1é tao mo seo dat trén 89%, cau truc khoi
mo seo toi thich hgp cho nghién ctiu chuyén gen. b€
tai sinh mo seo phoi héacho ca 2 giong nén st dung
nén moi trudng NB két hgp chiéu sangl12h. Mat do
quang cua dich khuidn OD soonm = 0,3 dugc xéc dinh
la thich hgp nhéit dé dong nuodi cdy mo seo phoi hoa,
v6i ty 16 mau nhiém chi 6,53-14,03%. Phuong phédp
bién nap gen vao mo seo phdi hoa cho hiéu qua
bién nap gen 6 hai giong lua Japonica J02 va DS1 dat
60,0 - 66,94%.

4.2. D€ nghi

Ap dung phuong phap bién nap gen thong qua vi
khudn Agrobacterium sti dung mo seo phdi hoa cho
nghién ctiu chinh stia hé gen hai gidng laa Japonica
J02 va bS1.

LOI CAM ON

Nghién ctiu nay dugc hoan thién trong khuon
khé dé tai “Nghién ctiu hoan thién phuong phap
nuodi cdy in vitro cho mot s6 giong lua chat lugng,
nham phuc vu chinh stia hé gen’, thu¢c Nhiém vu
thudng xuyén phong thi nghiém trong diém nam
2019-2020.
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An efficient Agrobacterium-mediated transformation method
of embryogenic callus for Vietnamese Japonica rice varieties J02 and DS1

Hoang Thi Giang, Vu Thi Huong, Tran Hien Linh
Abstract
This study was carried out to establish an efficient protocol for Agrobacteium-mediated transformation of two
Vietnamese Japonica rice varieties, J02 and DS1. Before transformation, embryogenic callus induction and plant
regeneration were evaluated. In comparison with MS basal medium, NB basal medium was more efficient to form
larger average size of callus. Friable callus type and callus induction rate of above 89% were achieved. The highest
regeneration rate was observed on NB basal medium under 12 hour photoperiod. Agrobacterium suspension at
optical density of 0.3 was suitable for transformation. The expression of GUS gene was examined in callus and
plantlets that revealed successful transformation. The transformation efficiency of 60.0 - 66.94% was obtained for
both varieties.

Keywords: Agrobacterium, transformation, Japonica rice, embryogenic callus, J02, DS1
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QUY TU GEN Ph2 VA Ph3 TRONG CHON TAO
GIONG CA CHUA KHANG BENH SUONG MAI
Tran Ngoc Hung', Vi1 Thi Thu Hién?

TOM TAT

Bénh suong mai do ndm Phytophthora infestans gay hai ca chua, ddc biét nghiém trong trong vu Pong Xuan &
bong bang song Hong va miia mua § vung cao nguyén nudc ta. Lay bénh nhéan tao v6i cic mau ndm suong mai
thu thép tai Lam Dong, Ha Noi, Lao Cai cho thdy gen PhI c6 trong mau giéng Nova hoan toan khong thé hién
tinh khang bénh. Gen Ph2 trong mau giéng LA3151 khong thé hién tinh khang t6t nhu gen Ph3 c6 trong dong
CLN2037B nhung ciing gidm rd rét chi s6 bénh va s6 bao tt tao ra trén vét bénh. Thong qua lai tao va chon loc bing
chi thi phan ti UF-Ph2-1 lién két v6i gen Ph2 va chi thi Ph3-gsm1 cho gen Ph3 da quy tu dugc cac gen nay trong
dong ca chua F, c6 dic di€ém nong sinh hoc t6t. Tinh khang bénh suong mai clia dong ca chua F, mang ca 2 gen Ph2
va Ph3 cao hon hdn dong bd me chi mang 1 gen, va 13 ngudn vat liéu t6t cho chon giéng ca chua.

Tu khéa: Ca chua (Solanum lycopersicum), bénh suong mai, ndm Phytophthora infestans, chi thi phan td, quy
tu gen

1. AT VAN PE

Trén thé gidi, ca chua (Solanum lycopersicum L.)

do thap (18°C) (Hagq et al., 2008; Stroud et al., 2016).
Néam P, infestans rat da dang va c6 2 hinh thtc sinh

la mot trong 4 cay trong c6 y nghia kinh t€ quan trong
nhat (sau lua gao, lta mi va d4u tuong) (Nowicki
et al., 2013). Nam 2014, san xudt ca chua toan cau dat
162 triéu tan véi gid tri dat trén 62 ti USD (FAO, 2017).

Bénh suong mai do ndm Phytophthora infestans
(Mont.) de Bary dugc xac dinh la m6i nguy hai
chinh trong sdn xuat ca chua & vung nhiét déi va
a nhiét d6i (Lima et al., 2009; Elsayed et al., 2012).
Né4m bénh hai moi bo phan trén cay: 14, than, qua...
G tat ca cac giai doan sinh trudng, lam giam nang
sudt va chat lugng (Lievens et al., 2004). Bénh phat
tan nhanh va lam chét ciy khi dm d¢ cao va nhiét

san la vo tinh va hitu tinh. Do d6, doc tinh ctia ndm
c6 thé tang 1én va lam mat tinh khang bénh cta cay
trong (McDonald and Linde, 2002). Hau hét cac loai
thudc khong cé tac dung khi bénh xudt hién, dac
biét 1a cac loai thudc c6 hoat chit metalaxyl (Randall
et al., 2014; Saville et al., 2015; Montes et al., 2016).
St dung giong ca chua chdng chiu bénh la giai phap
t6 vu d€ quan ly bénh suong mai.

Mot s6 giong ca chua chong chiu bénh suong mai
da tao ra nho dua gen khang bénh tti cac mau giong
ca chua hoang dai (Panthee and Gardner, 2010).
Hién nay, 5 gen khang bénh suong mai da cong bo.
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