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marker-assisted backcrossing. Parental diversity was analyzed by 460 markers. Of which, 53 polymorphic markers
were used for assessment on BC F,, BC,F, and BCF, generations. After three generations of backcrossing, the best
BC,F, individuals with 100% of recipient alleles were selected by application of MABC and the introgression size of
Sub1 was 0.3 Mb between the two markers ART5 and SC3. Phenotyping was carried out on BC,F, of the selected lines.
The survival ratio of these selected lines and IR64SubI were almost the same. The promising breeding lines BC,F,

were selected for the development of new submergence tolerant rice variety ASS996-Sub1 adapting to climate change.
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NGHIEN CUU TINH TRANG SUC SONG CAY CON VA BIEU HIEN GEN \
LIEN QUAN PEN KHA NANG CHIU NGAP CUA CAY LUA G GIAI POAN NAY MAM
Chu btic Ha', V6 Thi Minh Tuyén', Vi Thi Thu Hién'

TOM TAT

Tinh trang chiu ngdp & giai doan ndy mam 1a mot trong nhiing dic tinh néng hoc quan trong ctia hé théng canh
tac lta gieo sa thing. Trong nghién ctiu ndy, d€ xdc dinh sy hoat dong ctia 4 gen OsHREFI, OsB12D1, SRLRI va
SUBIA c6 lién quan dén kha nang chiu ngap ctia lta ¢ giai ndy mam hay khong, sang loc ki€u hinh chiu ngép ctia 48
giéng lua dia phuong vung triing ctia Viét Nam dugc tién hanh. Tiép theo, 4 gidng dai dién chiu ngép t6t va 4 giong
man cdm ngdp dugc chon ra dé stt dung phén tich sy biéu hién gen thong qua phéan ting RT-PCR. Két qua thi nghiém
cho théy, 3 gen OsB12D1, OsHREFI va SRLR1 bi€u hién rit manh & tit ca cac giong da xu ly ngap so véi d6i chiing;
trong khi d6, gen SUB1A khong biéu hién trong diéu kién ngap. Diéu nay chiing té hoat dong cha cdc gen OsHREFI,
OsB12D1 va SRLRI ¢6 lién quan dén kha nang chiu ngap ctia cay lda & giai doan ndy mam. Két qua ctia nghién ctu
hy vong sé cung cp thong tin hitu ich cho viéc nghién cGu di truyén, d€ céi thién stic séng ciy con trong diéu kién
ngap nhim ho trg cho hé théng gieo la sa thing & Viét Nam.

T khoa: Giai doan ndy mam, stic séng cdy con, chiu ngap, lda, bi€u hién gen, RT-PCR (semiquantitative PCR)

L. DAT VAN BE

Cay laa (Oryza sativa), khong giong nhu mét s6
loai ngti c6c khdc, 1a ciy trong c6 kha ning thich ting
va sinh trudng dugc trong diéu kién ngip nudc. D€
dap ting vdi diéu kién ngép, cay lua moc vion dai ra
dé thoat khai tinh trang ngép, hodc 1a khong vion
dai débao ton ngudn ning lugng. Diéc tinh chju ngép
cuia cdy lua & giai doan ndy mam thé€ hién bang co ché
stic sOng ctia cay con ndy mam nhanh va sinh truéng
sém dé cay lua vuon lén khoi mat nudc tiép cin véi
oxi (Huang et al., 2003). Khi thiéu oxi, néng d6 Ca**
trong t€ bao chét ctia la ting nhanh (Yemelyanove et
al., 2011). Vi vay, Ca** dugc coi 1a tin hiéu quan trong
thit 2 ctia tinh trang thiéu oxi & thuc vat. Nhiing
nghién ctiu gn day cho thdy, nhém gen EF-hand
(Oshref) ma hoéa cac protein HREFs dong vai tro cam
nhan tryc tiép sy thay ddi ndng d6 Ca?* trong té bao
dudi tac dong cta cac kich thich khac nhau (Otsuka
et al., 2010). Mot gen khdc ma héa cho protein ndm
trén ty thé dugc phat hién c6 lién quan dén kha ning
chiu ngép ctia cay lua la OsB12D1. Két qua phan
tich RT-PCR cho thidy muc d¢ biéu hién cta gen

OsB12D1 rat thap & 24 h dau tién cua la lut, nhung
lai ting ddng ké néu nhu tinh trang ngép lut kéo dai.
biéu nay chiing té6 gen OsB12D1 ¢6 lién quan véi
tinh trang thiéu oxi & giai doan d4u ctia sy nay mam,
va c6 thé ting cudng kha ning chiu ung cta cay laa
& giai doan ma (He et al., 2014). Mit khac, Ethylene
kich thich sy dan dai 16ng than va thanh 14p mo6 dan
khi & ré laa. Khi thiéu oxi, ethylene dugc sin sinh ra
rat nhiéu va tac dong t6i gen SUBIA tc ché ngugc
trd lai qud trinh sén sinh ra ethylene nhd d6 ngén can
su vuon dai ctia 16ng thén, tich Iy ning lugng cho
khi nudc rut d€ moc ra cac 1a mdi. Ethylene tac dong
dén gen SUBI1A tic ché qua trinh san sinh ra ethylene
va tac dong dén gen SRLR1 lam mat chiic ning cua
GA & cac mo bi ngdp trong nudc (Bailey-Serres et al.,
2008). Chiu ngap & giai doan ndy mam la mot trong
nhiing ddc tinh nong hoc rit quan trong, bai vi day
la thoi ky co ban quyét dinh dén mét d6 va thoi vu
gieo trong, dic biét trong hé théng canh tac laa gieo
sa thiang & nhiing viing bi 1 lut trong mo hinh canh
tac canh dong mau 16n. Vi vay, viéc nghién citu khao
sat da dang kiéu hinh va bi€u hién ctia cac gen lién

'Vién Di truyén Nong nghiép
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quan dén tinh chiu ngdp & giai doan ndy mdm cua  Nam va luu gid tai Trung tAm Tai nguyén thuc vat
cac giong lua ban dia Viét Nam la rit cin thiét. (Bang 1).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién citu

Cac héa chat phan sinh hoc phan tii chuyén dung
cta cac hang Invitrogen: dNTPs, Taq Polymeraza,
Agarose, RTAse, Trizol RNAI... Trinh tu cic moi

Tap doan 48 gidng la dia phuong dugc thu thap ~ dung cho phan ting RT-PCR trong nghién ctu bi¢u

& nhiéu noi thudc cac tinh dong bang chau thg Viét  hién gen dugc liét ké ¢ bang 2.

Béng 1. Tap doan 48 giéng lua dia phuong Viét Nam dung cho nghién ctiu

TT Ky hiéu Tén gidng TT Ky hiéu Tén giong
1 H1 Du thom Hai Duong 26 H26 Cat huong
2 H2 Nép vai Hai Duong 27 H27 Hom Nam Dinh
3 H3 Tam den Hai Phong 28 H28 Hom Nam Ha
4 H4 Tam son Nam Dinh 29 H29 Ré nudc Thanh Hod
5 H5 Tam thom Thai Binh 30 H30 Ré quang Ha Tinh
6 H6 Tam thom Hai Duong 31 H31 Sai Nam Dinh
7 H7 Tam xoan Thai Binh 32 H32 ven lua nghé an
8 H8 Nép thom Théi Binh 33 H33 B4u Hai Duong
9 H9 Nép hoa vang Bic Ninh 34 H34 Nang thom chg dao
10 H10 Nép thom Nghé An 35 H35 Néng nghiép 1
11 H11 Du Ninh Binh 36 H36 Bau Thai Binh
12 H12 Ré thom Thanh Hoa 37 H37 Bau Thanh Hod
13 H13 Dy thom Thai Binh 38 H38 Ba thang nu6c Nghé An
14 H14 Du s6m Nam Dinh 39 H39 Tép Hai Phong
15 H15 Dy trang Nam Pinh 40 HA40 Laa héo (Quang Nam)
16 Hi6 Té traing Nam Dinh 41 H41 Chanh trui
17 H17 Lua ngoi Ha Bong 42 H42 Lua chim
18 H18 Lua di Hai Phong 43 H43 Cuom dang 1
19 HI19 Hom rau Hai Duong 44 H44 Nép noén tre
20 H20 Té 16c Hoa Binh 45 H45 Lta chiam bién
21 H21 Hom rau Nam DPinh 46 H46 Chiém dé dang 2
22 H22 Tam xoan hai hiu 47 H47 Tép hanh
23 H23 Bala Nghé An 48 H48 Huong thom s6 1
24 H24 Canh noéng Bac Ninh 49 H49 Kasalath (d/c man cdm)
25 H25 Canh no6ng Nghé An 50 H50 Nipponbare (d/c chiu ngap)
Béng 2. Trinh ty cic moi dung cho phan ting RT-PCR
TT Tén gen Trinh ty moi (5>-3’) Kich c& moi Chiéu ctia moi
] Ubiquitin  AAG AAG CTG AAG CAT CCA GC 235 bp Xubi
(d/c) CCA GGA CAA GAT GAT CTG CC Ngudc
ACACGGCAGAAACCAGGAG Xubi
2 OsHREF1 110 bp
ATTCCGCACAACATTTCCAT Ngudc
GTGGGAGGGATGTGCGTGTT Xuoi
3 OsBI2DI 143 bp
TCGGAAGGCGTGGTGGTGAT Ngudgc
GGCGGCGACAATAACAACAACAGT Xuoi
4 SLRL1 125 bp
TACAAACACACGCTGCTACCATCC Ngudc
AGG TGA AAA TGA TGC AGG Xubi
5 SUBIA 614 bp
CTT CCC CTG CAT ATG ATA TG Ngugc
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2.2. Phuong phap nghién ciiu

2.2.1. Ddnh gid bién di ty nhién vé tinh trang kiéu
hinh siic song cdy con ngdp iing trong qudn thé liia
Dbugc thuc hién theo phuong phap 6ng nghiém
(test tube) cia Manangkil et al. (2008). Hat lta dugc
kht triuing bé mat bang dung dich NaClO 0,5% trong
30 phut. Rta sach 3 14n bang nu6c cit va ngdm 1t dén
khi hat ndy mam. Tiép theo, mdi giong 1dy 10 hat cho
vao O0ng nghiém, d6 ngép nudc cit dén 20 cm. Sau
do6 dit trong tu 6n & diéu kién t6i v6i nhiét do 28°C
(hang ngay khong thay nudc). Sau 5 ngay tién hanh
do chiéu dai 14 (tii ché moc mam dén dau 14). Thi
nghiém dugc thiét ké theo khoi ngdu nhién véi ba
lan lap lai. Su sai khac gitta cac 14n lap cho moi giong
thi nghiém dugc so sdanh bang phan tich phuong sai
(ANOVA). Su sai khac nho nhat c¢6 y nghia (LSD)
(P<0,05) sé dugc tinh khi so sanh véi chiéu dai than
14 trung binh ctia giéng doi chiing Nipponbare. Gia
tri F tinh dugc st dung d€ kiém tra d¢ tin cdy cta
thi nghiém.
2.2.2. Nghién ciiu sy bi€u hién gen lién quan dén
tinh trang siic song cdy con trong diéu kién ngdp
ARN téng s6 dugc tach chiét va tinh sach trong
dém chiét Trizol reagent (Invitrogen, California,
USA). Sau d6, ARN tdng s6 dugc dung lam khuoén
cung v6i méi oligo-dT va enzyme sao chép ngugc
RTase dé tdng hop s¢i cADN. Chu trinh nhiét ctia

5.0

phan ting PCR dugc thyc hién nhu sau: Bién tinh &
94°C trong 5 phut, sau d6 nhan ADN véi 30 chu ky,
gom: 94°C trong 1 phut, 55°C trong 1 phut va 72°C
trong 2 phut. Kéo dai thém 2 phut & 72°C dé€ phan
tng két thic hoan toan. Phén tich san phdm PCR
trén gel agarose 0,9% d€ danh gia miic do biéu hién
(TOYOBO, Osaka, Nhat Ban).

I11. KET QUA VA THAO LUAN

3.1. Su bién di kiéu hinh tinh trang siic song ciy
con trong diéu kién ngip cua quan thé giong lua
ban dia Viét Nam

Thi nghiém dua theo phuong phdp dng nghiém
ctia Manangkil et al. (2008) da danh gia kha ning
vuon daila lda trong diéu kién ngép nudce. Cac giong
néu chiu ngap & giai doan nay thuong thé hién stic
sOng cay con khi ndy mam t6t. Két qua cho thay hau
hét cic gidong déu thé hién kiéu hinh véi kha nang
chiu ngép thip hon so véi giong do6i ching chiu
ngap Nipponbare & mtc y nghia (P<0,05); trong d6
c6 mot gidng (s6 39) thé hién kha ning chju ngap
cao hon so véi gidng d6i chiing Nipponbare (4,13
0,08 cm). C6 20 giong thé hién kiéu hinh man cam
chiu ngép so véi giong déi chiing Kasalath (2,35 +
0,08 cm) ¢ mtic y nghia 1% (Hinh 1). Tt két qua nay,
chon ra 8 gidng dai dién kha nang chiu ngdp va man
cam ngap dé st dung cho nghién ctiu biéu hién gen.
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Tap doan 48 gibng lia dia phuong Viét Nam

Hinh 1. Biéu d6 chiéu dai l4 Ita ctia 48 gi6ng lua dia phuong Viét Nam

trong diéu kién ngip & giai doan ndy mam

Ghi chii: NB: Nipponbare (d/c chiu ngdp); KSL: Kasalath (d/c man cdm ngdp); cdc cot mau tring thé hién sy vion
dai lé cia cdc gibng cao hon gidng KSL; cdc cot mau den thé hién sy viion dai ld cia cdc giéng thdp hon giong KSL;
Trung binh sai s6 chudn (SE) ctia 3 ldn Idp dugc thé hién 6 tiing cot trén biéu do; Sai khdc thdp (**/*) hodc cao (*/%) hon
gibng doi chiing Nipponbare & miic y nghia 1% va 5%; ns - Sai khdc khéng y nghia so vdi giéng doi chiing Nipponbare.
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3.2. Két qua nghién citu biéu hién gen lién quan
dén tinh trang stic s6ng cay con chiu ngip

Tam gi6ng lua dai dién da dugc chon cho thiy
nong ddo ARN tdng s6 sau khi pha loang (chudn vé
néng do 1a 500 nanomol/pL bang may Nanodrop
2000) 1a tuong d6i bing nhau (Bang 3). Diéu nay

chiing t6 chat lugng va d¢ dong déu ARN cua cac
mau thi nghiém 1a khd 6n dinh d€ c6 thé tién hanh
tong hgp cADN cho nghién ctiu biéu hién gen.
Bdo quén lanh cdc mau nay & -20°C d€ lam cac thi
nghiém tiép theo.

Bang 3. N6ng do ARN tdng s6 sau khi pha lodng (chuén vé ndng d6 13 500 nanomol/pL)

) Nong d6 ARN (nanomol/pL)
Ki hié Tén eié Chiéu daila Bic tinh
i hiéu én giong (cm) dctin Mau xit Iy Mau khéng
ngap xit ly ngép
H50 Nipponbare 4,13 Chiu ngap 497,8 512,4
H38 Ba thang nu6c Nghé An 3,59 Chiu ngap 509,8 519,3
H39 Tép Hai Phong 4,47 Chiu ngap 498,2 517,9
H40 Lua héo Quang Nam 3,18 Chiu ngap 505,0 557,5
H41 Chanh trui 3,57 Chiu ngé.p 509,2 543.5
H49 Kasalath 2,35 Man cdm 501,0 481,3
H26 Cut hlIO'ng 2,01 Man cdm 486,3 540,3
H29 Ré nudc Thanh Hoa 1,80 Man cdm 488,5 513,4
H30 Ré quang Ha Tinh 2,04 Man cam 491,3 498,2
H31 Sai Nam Dinh 1,63 Man cdm 484,4 499,4
Cic gidng lua chiu ngap Céc gibng lta mén cam ngap
NB H38 H39 H40  H41 KSL H26 H29  H30 H31
T NT NTNT NTNMTNTNTNTNTN

Hinh 2. Anh dién di vé sy biéu hién ctia cac gen lién quan dén stic séng cay con khi ngép tng;
T: xt ly ngép, N: khong xt ly ngap; M: 100bp DNA ladder (100 - 1500bp)

Tuy vao tiing giai doan sinh trudng phat trién
khi bi ngap ung ma ciy lda cé co ché dap ung ngép
khéc nhau. O giai doan ma, ciy lda phai huy dong
rat nhiéu nang lugng ti qud trinh hé hép yém khi
dé kéo dai long. Theo Bailey-Serres va cs. (2008), dé
thoat khoi tinh trang ngép, cdc co quan cta cay lua
tang cuong san sinh ethylene, lam giam do6i khang
v6i abscisic acid, gia ting phan tng vdi gibberillin

(GA), cho phép vuon dai léng than. Ngugc lai, & giai
doan sinh truéng sinh dudng cay lia ngap hoan toan
trong nudc nho co ché ngling hoat dong d€ bao toan
nguon nang lugng chd dén khi nude rat (Fukao et
al., 2008).

Phén tich phan tng RT-PCR phéan anh su biéu
hién ctia cac gen nghién ctiu khi cay con bi ngap
ung (Hinh 2). Két qua dién di san phdm cla gen
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Ubiquitin cho théy cac bing thu dugc déu nhu nhau,
chiing t6 nong d6 ARN la kha bang nhau & cac mau
giong va chatlugng cADN tét, du tiéu chuén dé thuc
hién nghién ctu so sanh sy biéu hién gen trong tat
cd cidc mau thi nghiém. San phdm dién di ADN cta
cac gen OsB12D1, OsHREFI, SRLRI trén bang cac
mau gidng da qua xti ly ngap ung dam hon so véi déi
chiing khong chiu ngap con gen SUB1A & tit ca cac
giéng déu khong biéu hién (Hinh 2). Stc séng ciy
con la mot tinh trang kha phtic tap do sy anh hudng
ctia nhiéu gen va cac yéu t6 moi trudng. Méc du chua
xac dinh dugc cac gen nay la gen chinh quy dinh sy
khéc nhau vé kiéu hinh gitta hai nhém giéng chéng
chju vd man cadm. Nhung qua nghién ctiu nay budc
dau c6 thé danh gia bi€u hién ctia 3 gen OsB12D1,
OsHREFI1 va SRLRI1 ¢6 lién quan dén viéc ho trg cay
lta chong chiu ngap & giai doan ndy mam.

IV. KET LUAN VA DE NGHI

4.1. Két luan

- Phuong phép phan tich RT-PCR da xac dinh
dugc cac gen OsHREF1, OsB12D1, SLRL1 déu biéu
hién trong diéu kién ngap & tit ca cac giong nghién
ctiu, trong khi d6 gen SUB1A khong biéu hién.

- Biéu hién ctia cidc gen OsHREFI, OsB12D],
SLRLI ¢6 lién quan t6i kha nédng chiu ngép ctia cac
giéng lua ¢ Viét Nam & giai doan ndy mam.

4.2. D& nghi

- Tiép tuc nghién ctu su biéu hién ctia cac gen

khac lién quan dén tinh chiu ngap & giai doan nay
mam cua cac giong lua dia phuong Viét Nam.
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Study on seedling vigour and gene expression associated
with submergence tolerance of rice (Oryza sativa L.) at germination stage
Chu Duc Ha, Vo Thi Minh Tuyen, Vu Thi Thu Hien
Abstract

Submergence tolerance at germination stage is one of the major agronomic traits required for direct seeding in rice
cultivation. In this study, the 48 rice accessions were collected from different lowland areas of Vietnam, which then
were screened the seedling vigour under submergence. Eight representative cultivars in both vigorous and non-vig-
orous seedlings were evaluated on expression of four genes OsHREF1, OsB12D1, SLRL1 and SUBIA. The result
showed that expression level of OsHREF1, OsB12D1, and SLRL1 genes induced highly under submergence by RT-
PCR analysis. Whereas, the SUB1A mRNA levels rapidly were decreased. This trait is considered to be controlled by
polygenic systems. Our results provide useful information for future breeding and genetic study to improve seedling
vigour under submergence that supports for direct-seeded rice ecosystem in Vietnam.

Key words: Germination stage, seedling vigour, submergence tolerance, rice (Oryza sativa L.), gene expression, RT-
PCR (semiquantitive PCR)
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NGHIEN CUU CHUYEN GEN GmNAC004 VAO GIONG PAU TUONG DT22
THONG QUA VI KHUAN Agrobacterium

Nguyén Van Dong', Nguyén Anh Vi',
Lé Thi Mai Huong', Nguyén Trung Anh'

TOM TAT
Céc nghién ctiu gin day da xdc dinh gen GmNAC004 13 mot trong nhiing gen thudc nhém gen NAC c6 lién
quan chit ché dén kha nang chiu han & dau tuong. Trong nghién ctiu nay, gen GmNAC004 dugc sti dung d€ bién
nap vao 2870 nét 14 mam clia giéng ddu tuong DT22 thong qua vi khudn Agrobacterium tumefaciens mang vector
PpZY101:RD29A::GmNAC004. Phan tich cay d4u tuong tai sinh sau qua trinh chuyén gen da thu dugc 8 dong, viia
khéng thudc trii co déng thoi cling duong tinh véi phén tich PCR. Két qua nay cho thdy, gen GmNAC004 da dugc
chuyén thanh céng vao giéng déu tuong chon loc ctia Viét Nam véi hiéu sudt chuyén gen 0,28%.

T khoa: Agrobacterium tumefaciens, ciy dau tuong (Glycine max (L.) Merr), chuyén gen, GmNAC004

1. DAT VAN PE

biu tuong (Glycine max (L.) Merr) la cay trong
lay hat vala cay cho dau quan trong bac nhat trén thé
gi6i, dugc trong khap cac chau luc nhung tip trung
nhiéu nhit & Chau My véi san lugng thu dugc chiém
84,9% tong san lugng dau tuong trén toan thé gidi,
ti€p dén 1a Chau A - 12,8% (FAOSTAT, 2014).

Hién nay, thé gidi dang phai d6i mét véi hién
tugng 4m lén cta khi hiu toan cau, tin sudt va su
anh hudng ctia han han cang tré nén ro rét hon. G
Viét Nam, dién tich gieo trong dau tuong lién tuc
suy giam, tti gan 200 nghin ha ndm 2010 dén nam
2015 chi con 100,8 nghin ha véi san lugng dat 146,4
nghin tdn (Téng cuc Thong ké, 2015). Méi ndm Viét
Nam nhép khéu 2,5 triéu tdn dau tuong, trong khi
san lugng dau tuong hang ndm thu dugc chi dap ting
18% nhu cdu trong nudc. San lugng dau tuong trong
nudc thip do dién tich san xudt rit han ché kem
theo nang suit thip, cht yéu do han han. Trudc thyc
trang dd, viéc nghién ctiu phat trién nhiing giéng
cay trong méi 6 kha nang thich ting, chéng chiu tét
trong di€u kién han han dang la moét trong nhiing
muc tiéu hang dau cta cac nha khoa hoc trén thé
gi6i cling nhu cac nha khoa hoc Viét Nam.

Céc nhan t6 phién ma NAC la mét trong nhém
16n nhét cua cac chat diéu hoa phién ma trong thuc
vat, cac thanh vién ctia nhom gen NAC déng vai
tro quan trong diéu khién qua trinh phién ma két
hgp v6i phan ting stress ctia thyc vat. Cong trinh
nghién ctu ctia Lam Son Phan Tran va ctv. (2009)
da chi ra rang 6 dau tuong trong s6 31 gen GmNAC
thuéc nhom gen diéu khién NAC dugc kiém tra,
c6 9 gen lién quan dén kha ndng chiu han, man va
lanh. Trong s6 cac gen GmNAC nay thi cic gen &
NST s6 1 (GmNAC002, GmNAC003, GmNAC004)
c6 khad ning biéu hién manh hon cid. Nam 2014,

Henry T. Nguyen va ctv. da nghién ctiu chuyén gen
GmNAC003 va GmNAC004 sti dung promoter 35S
vao cay Arabidopsis, két qua cho thdy cay chuyén
gen GmNACO004 so véi ciy dbi ching c6 su gia ting
s6 lugng va chiéu dai ré trong diéu kién thudng va
tang cao trong diéu kién han. Theo nghién ctiu méi
nhit cia Reem M. Hussain va ctv. (2017), da xéac
dinh dugc 139 gen GmNAC, nghién ctu cu thé 28
gen GmNAC chon loc két qua cho théy biéu hién gen
GmNAC phu thudc vao kiéu gen; 8 trong s6 28 gen
chon loc (GmNAC004, GmNAC021, GmNAC065,
GmNAC066, GmNAC073, GmNAC082, GmNAC083
va GmNACO087) da dugc phat hién cb muc do biéu
hién cao & cac giong diu tuong chiu han. Nghién
ctu nay xac dinh gen GmNAC cé thé dugc xem la
trong tdm trong cac nghién ctu phit trién dau tuong
chiu han cao trong tuong lai.

Xuat phat tii nhing thuc té trén, nghién ctiu
chuyén gen GmNAC004 vao giéng dau tuong DT22
thong qua vi khuén Agrobacterium d€ nang cao kha
nang chiu han dugc tién hanh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Vat liéu thuyc vat: Giéng dau tuong DT22
(Nguon: Trung tam Nghién ciiu va Phdt trién Ddu do,
Vién Cay luong thuc va cdy thuc phdm).

- Vat liéu di truyén:

Chung vi khuan Agrobacterium tumefaciens
EHA101mangvectorpZY101::RD29A::GmNAC004
chira gen chiu han GmNAC004 va gen chi thi chon
loc thuc vat bar - khang glufosinate (Hinh 1), hién
dang dugc luu git tai Phong Thi nghiém Trong diém
Cong nghé Té bao Thyc vat (Nguyén Vin Dong va
ctv., 2012).

' Phong Thi nghiém trong diém Co6ng nghé Té bao thuc vat, Vién Di truyén Nong nghiép
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