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Phan Tudn Nghia^ Ph?m Xudn HOî  

T6MTAT 
Thuc vat dap iing vdi cac dieu kidn bdt lpi cua mdi tnidng thong qua m6t loat ckc qua trinh truyen tin hidu 
khdi dau, bao gdm ca qua trinh hoat hda cac nhan td phifin ma dd didu hoa hoat ddng cda cac gien chiic 
nang hen quan tdi dap irng vd chdng chiu didu kien bdt lgi. NAC (NAM, ATAFl/2, CUC2) la ho protein dac 
tnmg cua thuc vSt, c6 vai tro quan trpng trong qua trinh phat tridn va dap iing didu kidn bat lpi. Trong 
nghidn ciiu nay, dt chuydn nap cau tnie bieu hien gien Ubi:OsNACl:Nosyko gidng lua^^/2/ca thong qua 
VI khuan Agrobacterium tiuneiadens. Su co mat cua cdu tnie bidu Iii€n gien trong cSy chuyen gien duoc 
kiem tra bdng PCR voi cap mdi dac hidu vk phuong phAp gieo hat tren moi tnrdng c6 khang sinh 
hygromyxin. Da thu duoc cac dong liia chuydn gien Ti co mang cau tnie bidu hidn gien OsNACl. Ket qua 
thu dugc la tien dd cho viec nghien ciiu chiic nang gien OsNACl a liia, tir d6 hudng tdi tao ra cac gidng cay 
trdng chuydn gien OsNACl co kha nang chdng chiu tdt vdi cac didu kien bat loi ciia mOi tnrdng. 
TLT khda: Chiu h^, cAy chuyen gien, OsNACl, nhan td phiin ma, promoter ubiquitin. 

I.MffBlU 
Dudi didu kidn bat lgi ciia mdi trudng nhu han, 

man, Ignh,... thuc vat phai cd nhiing ddp ung cd vd 
hinh thdi, smh ly va hda sinh dd tdn tai vd thich nghi. 
O miic dd phan tii, ydu td mdi trudng bdt lgi lam gia 
tang miic dp bidu hidn vd tich luy ciia hdng loat cdc 
gien vd protein ddp ung stress trong td bdo thuc vat 
[8]. Cdc gien dap iing didu kidn mdi trudng bdt Ipi 
dupc chia lam 2 nhdm: (1) nhdm gien chiic nang ma 
hda ede protein true tidp fham gia vdo ddp ting vdi 
didu kien bat lpi va (2) nhdm gien didu khidn ma hda 
eae protein didu hda su bidu hidn cua eae gien chiic 
nang lidn quan tdi dap ling chdng chiu ydu tn stress. 
Cdc gien ma hda nhan td phidn ma thude nhdm thii 
hai vd Id mdt nhdm gien ldn gdm nhidu ho gien. 
Nhdm gien ndy mac dii khdng tham gia true tidp vdo 
phdn ling ddp iing vdi didu Iden ban eiia thuc vSt 
nhung su bieu hien eua chung Iai cd vai trd kieh boat 
su bieu hien cua rdt nhidu gien chiic nang khde tham 
gia vdo qud trinh dap iing stress, ddn tdi ldm tang 
cudng khd nang chdng chiu cdc ydu td stress, bao 
gdm ca stress han, o thuc v^t [9]. Thirc td ndy da md 
ra mdt hudng nghien cihi mdi cho Iinh vuc nghidn 
ciiu ehpn gidng cay trdng dua trdn edng nghe 

' Vî n Di truygn Nong nghigp, Vign Khoa hoc Nong nghiep 
Vi?t Nam 
^ Trudng Dai hoc Khoa ligc TV nhien, Dai hoc Quoc gia Hi 
NOl 

chuydn gien thuc vat, dd la ehi can ehuyen mdt hay 
mdt v^ gien ma hda nhdn td phidn ma thay vi vai 
trSm gien ehiic nang vao eay dd tang cudng tinh 
chdng ehiu eua cay trdng. Chinh vi li do ndy ma cdc 
nghidn eiiu ve phan lap, dae tinh hoa cae gien ma hda 
nhan td phien ma hen quan ddn tinh chdng ehiu didu 
kidn bdt lpi da trd thanh dinh hirdng nghidn ciiu day 
tidm nang trong nghien cihi tang cudng siic chdng 
chiu ydu td mdi ti-udng bdt lpi nhu han, m^n, lanh, 
nhiet dd cao... cua cay trdng. 

Hp NAC (NAM, ATAFl/2, CUC2) Id hp gien ldn 
nhat thupc nhdm gien ma hda nhan td phidn ma 
dupc tim thdy d thuc vat, ed vai trd quan trpng ddi vdi 
qud trinh phdt trien cOng nhu dap ling dieu kidn bat 
Ipi eua thue vat Dae diem chung ciia cdc protem 
NAC la cd mdt domain (vuc) cd tinh bao thu rdt cao d 
ddu N, cd chiie nang lien kdt ADN vd dupc gpi la 
vimg NAC. Ngupe lai, vung polypeptit a ddu C cd 
miie dp bdo thu thdp, rat da dang cd vd chidu dai vd 
trinh tu, ihudng chiia eac domain cd chiic nang didu 
hda [2]. Cho tdi nay, cac nhd khoa bpc da phat hidn 
dupc khoang 117 gien NAC trong hd gien cua 
Arabidopsis, 151 gien trong hd gien cua Iiia, 152 gien 
a dau tuong, 26 gien d' ho cam chanh, tuy nhidn chi 
mdt sd it gien trong sd nay diroc nghidn eiiu chiic 
nang day du [6]. 

SNACl Id gien ma hda nhan td phidn ma hg 
NAC lidn quan den tmh chdng chiu vdi bdt lgi mdi 
trudng d liia dau tien duoc phan lap vd nghidn ciiu 
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chi tidt dac tinh. Cay liia dupc chuydn gien SNACl cd 
khd nang chiu ban vd man tang rd ret. Ngoai ra, kdt 
qua phdn tich mieroarray ciing eho thdy su bieu hidn 
cua gien ngoai smh SNACl da hoat hda hdng loat 
gien chite nang hdn quan den tinh chiu ban. Ket qua 
thu nghidm trdn ddng rudng cdc cay liia chuyen gien 
SNACl cho nang sudt cao hon 22-34% so vdi cac cay 
ddi chiing d didu Iden han [2]. Tuong tu, nhdm 
nghidn ciiu cua Shinozaki da phan lap va nghien ciiu 
dac tinh cua gien OsNAC6. Ket qud nghidn ciiu cho 
thdy, ngodi vide tang cirong tinh chdng ehiu vdi bat 
lgi Ihdi ^€t, cay lua diroc chuydn cau tnie bidu hidn 
gien OsNAC6cbt\ tang cuong tinh khdng bdnh bae Id 
so vdi nhdm cay ddi chiing [4]. Tidp theo, mdt sd 
gien thude hp NAC ciia Ida nhu OsNACS, 
OsNAClO,... cung dupc chiing minh la cd hdn quan 
ddn tinh chdng chiu vdi didu kidn bdt Ipi cua mdi 
tiudng [10,4,3]. 

Trong nghien eiiu da cdng bd trudc day, chiing 
tdi da thidt kd he vector bieu hien mang gien ma hda 
nhan td phidn ma OsNACl dupe phan lap tu gidng 
lua Japonica, dat dudi su didu khidn eua promoter 
boat dpng Hen tuc Ubiquitin [7]. G nghidn ciiu nay. 

tidp tyc nghien cuu chuyen nap cau tnie bidu hidn 
gien OsNACl vao gidng liia Japonica md hinh thdng 
qua vi khuan Agrobacterium tumelaciens. Kdt qu3 
nghidn ciiu la hen de eho vide nghidn ciiu chiic nSng 
gien OsNACl, ttr dd hudng tdi miic tidu tap ra cac 
gidng cay trdng chuyen gien ed kha nang chdng chiu 
tdt vdi cdc didu kien bat lpi cua mdi trudng. 

2. VAT l f u VA PHUONG PHAP 

2.LV^tUdu 

Vector bidu hien trong te bao thuc vat, mang 
tiinh til ma hda nhan td phidn ma OsNACl dupc di^ 
khien bdi promoter hoat dpng lidn tuc Ubiquitin cua 
ngd ^'S\.-\Jhi/OsNACl) do phdng Benh hpe Phan tii, 
Vidn Di truydn Ndng nghiep eung cap [7]. 

Chung vi khuan Agrobacterium tumelaciens 
IBA4404 do Trung tam Kl thu$t Di tiniydn vd Cdng 
nghd Sinh hoc Qudc td (An Dd) cung cdp. 

Cac cap oligonucleotit su dung ldm mdi cho 
phdn ling PCR duoc dat mua tir Hang Sigma (bang 
1). 

Ten mdi 
NACl-Fw 
NACl-Rv 
NACl-t-Fw 
NOS-Rv 
HYG-Fw 
HYG-Rv 

BSHK 1. Trmh tu c ^ cap oU 

Trmh tir 
5'- GGATCCATGGGGATGGGGATGAGGAG -3' 
5'- GGATCCTCAGAACGGGACCATGCCCA -3' 
5'- GAACAACAGCAGCCTGITCG -3' 
5'- AGACCGGCAACAGGATrCAA-3' 
5'- AAACTGTGATGGACGACACCGT-3' 
5'- GTGGCGATCCTGCAAGCTCC-3' 

ffonucleotit 
Gien dich 
OsNACl 
OsNACl 
OsNACl 
NosT 
Hygromycin 
Hygromycin 

Miic dich sii dung 
PCR kiem tra Agrobactenm 
PCR ki^m tra Agrobacteiim 
PCR kiem tra ciy chuydn gien 
PCR kiem tra cay chuydn gien 
PCR kiem tra cay chuydn gien 
PCR kiem tra ciy chuydn gien 

2^. Phuong p h ^ 

2.2.1. Bidn nap vector bidu hiin vao vi khuan 
Agrobacterium LBA4404 

Cae vector bieu hidn duoc bidn nap vao te bao vi 
khudn Agrobacterium chiing IBA4404 theo phirong 
phdp sdc nhidt ADN plasmit (1 pg) duoc bd sung 
vao 100 pi dung dich td bao vd sdc nhidt d ZTQ. trong 5 
phiit Hdn hpp phdn iing duoc eay trai trdn mdi truong 
LB ed chiia kanamyxin 50 yg/ml, streptomixm 50 
pg/ml, rifempixm 20 pg/ml vd ii d 28°C ti-ong 2 - 3 
ngdy. The bidn nap sau dd Idem tra bdng phan iing 
PCR vdi cap mdi dae hidu. 

2.2.2. Chuyen nap gien vao lua thong qua vi 
khuan Agrobacterium 

Hat Ilia (Japonici) dupc cay trdn mdi tiudng NB 
cd chua 2,4-D 2,5 mg/l d didu kidn nhidt dd 28''C 

trong 4 tudn dd tao callus (md seo). Vi khuan 
Agrobacterium mang vector bidu hien dupc nudi Idc 
trong mdi trudng YEM (cd bd sung khang sinh 
kanamyxin 50 pg/ml, streptomixm 50 pg/ml, 
nfampbdn 20 pg/ml) ddn khi 0 0 ^ d?it gia tii 0,6 -
0,8. Cac cym callus dupc ngam trong dung dich vi 
khudn trong 15 phiit trudc khi dugc chuydn ldn mdi 
trudng ddng nudi cdy R2 cd hd sung axetosyringopi 
200 pM. Sau 3 ngdy ddng nudi eay, eac cum callus' 
dupc chuydn ldn mdi trudng ehpn Ipc R2 cd chiia 
khdng smh cefotaxun 250 mg/l, hygromixin 50 mg/l. 
Sau mdi 2 tuan, callus dupc chuydn sang mdi trudng 
chpn lpe mdi. Sau hai lan chpn loc, cac cum callus 
smh trudng binh thudng dupc chuydn sang mdi 
trudng tai sinh chdi cd chiia hooc mdn NAA 2 mgA 
vd BAP 3 mg/l. Chdi non tdi smh tii md seo dupc 
chuydn sang mdi tnidng tao rd dd hinh thdnh bd th 
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day du truoc khi dugc dua ra trdng d mdi trudng nha 
ludi. 

Cay chuydn gien To dupc sang Ipc bdng phdn 
ling PCR vdi cap mdi NAC-t-Fw (dac hidu cho gien 
OsNACl) vd NOS-Rv (dae hidu eho vung kdt thiic 
phien ma No^. Cac edy To duong tinh dupc chuydn 
sang chiu ddt ti-dng dd thu hat Tj. 

2.2.3. Tach chidt ADN tdng sd til mo thuc vSt 
ADN tdng sd cua cay chuyen gien dupc tdeh 

chidt theo phuong phap cua Doyle va cdng su [1], sir 
dung dung dich CTAB 2%. Mdu md thuc v^t tiiai (100 
mg) dupc nghidn trong nito long, sau dd dtrpc bd 
sung 500 pi dung dich CTAB 2% (ed chiia ARNaza 40 
mg/ml) vd ly tam d tdc dd 13.000 vdng/phiit dd thu 
dieh ndi. Hdn hpp phenpl: clorofom: isoamyl 
(25:24:1) dupc bd sung vdo dung dich dd kdt tiia 
protein. Hdn hop sau dupc ty tdm tde dp 13.000 
vdng/phut dd thu ADN tinh sach. 

3.KErQIMVATHiU)LUAN 

3.1. Bidn nap vector pBI-Ubi/OsNACl vdo vi 
^M&a Agrobacterium 

1 M 2 3 4 5 6 7 8 9 10 H 

Hinh 1. Kdt qua PCR tiTic tidp khudn l^c 
Agrobacterium mang pBI-Ubi/OsNACl 

Gidng 1: ddi chiing Sm (kiidng cd ADN khudn); 
gidng 2: ddi chung dmmg (khudn la pBI-Ubi/OsNU-
IF); gidng 3 - 11: khuon la cac khuin lac mang 
vector pBI-Ubi/OsNACl; gidng M: thang chuin 
ADNlkb. 

Dd nghidn cmi bidu hidn cua gien OsNACl 
trong cay chuydn gien md hinh, da su dung hd vector 
bidu hidn pBHOl dugc thidt kd mang prompter didu 
khidn Ubiquitin [6]. Vector bidu hidn pBI-
Ubi/OsNACl dupc bien nap vdo vi khudn 
Agrobacterium bang phuong phap sdc nhiet, sii dung 
N2 long nhu da trinh bdy d tren. Su ed mat cua vector 
bidu hidn trong the bien nap xudt hidn trdn mdi 
tnrdng ehpn lpe dtrpc kiem tra bang phuang phap 
PCR true tidp khuan lac, su dung cap mdi NACl-
Fw/NACl-Rv. Ket qua didn di san pham PCR ti-dn 

gel agaroza 1% cho t h ^ ddi vdi cac phan ling su 
dung khudn la cdc thd bidn nap, da thu dupc mgt 
bang ADN duy nhat cd kich thude khodng 0,9 kb 
(hinh 1, gidng 3-11), tuong tu nhu san phdm cua 
phdn ling ddi chiing duong su dung vector pBI-
Ubi/OsNACl ldm khudn (hmh 1, gidng 2). Ket qua 
ndy chiing td cdc thd bidn nap thu dupc Id ede ddng 
vi khuan Agrobacterium cd mang vector tdi td hpp 
pBI-Ubi/OsNACl. 

3.2. Chuydn cdu tnie Ubi:OsNACl:Nos vdo lua 
ihdng qua vi khudn Agrobacterium 

De ddnh gid bieu hidn cua gien OsNACl trong 
didu kidn m vivo, da tien hdnh thi nghidm chuydn 
edu tiTie bidu hidn gien (9sA!^Civaocaylua (hinh2). 
Chung Agrobacterium mang vedor bidu hidn dupc 
nudi e ^ vd cho lay nhidm vdo cum caDus hia hinh thdnh 
tu phdi tindng thdnh theo qi^ trinh da trinh bay d trdn. 
Sau budc tai sinh calhis, da thu dupc 72 ddng hia cd kha 
nang tai sinh tren mdi trudng cb hygromyxin 50 mgA 
(bang 2). Mdnh Id non cua cac ddng liia tdi sinh dupc thu 
lai dd Idem tra sued mat cua can tnie bidu hidn gien dich 
bang Id tiiuat PCR. ADN tdng sd dupc tdeh ehiet hi 
manh Id non theo phuong phdp eiia Doyle [1] vd su dung 
true tiep lam khudn cho cdc phdn iing PCR 

Hinh 1. Kdt qua bidn nap cau tnie Ubi:OsNACl:Nos 
vdo liia 

(A) Callus hinh thanh tir phdi tnrdng th^nh trin 
moi tnwng NB tao callus. (B) Ddng nudi ciy callus 
va vi khuan Agrobacterim mang gien OsNACl. (C) 
Callus trin moi tnmng chon loc co hygromyxin 50 
mg/l va cefotaxim 250 mg/l (D) Callus trin mdi 
tnrdng tai sinh cd hygromyxin 30 mg/l va cefotaxim 
250 mg/l. (E) Chdi lua non trin moi trudng tao ri. 
(F, 10 Cac dong lua dua ra dit trdng ti-ong didu kien 
nha ludi. 

NdNG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2016 



KHOA HOC CdNG NGHl 

Kdt qua dien di sdn phdm PCR vdi cap mdi 
NACl-t-Fw/NOS-Rv ti-dn gel agaroza 1% cho thay cdc 
phan ling PCR su dung khudn la mlu ADN tach 
chidt tii cdc mdu la cay chuyen gien (hinh 3, gieng 3-
11, 13-14) ddu eho 1 bang ADN duy nhdt ed kich 
thuoc khoang 260 bp, tirong tu nhu san phdm cua 
phdn ling ddi chiing duong sii dung ADN plasmit 
Iam khudn (hinh 3, gieng 2). Nguoc Iai, vdi phan iing 
ddi chung dm su dung mau ADN eua cay liia khdng 
chuydn gien, dnh didn di khdng thu duoc hang ADN 
ndo (hinh 3, gidng 1). Kdt qua nay ehiing td chiing 
tdi da thu dupc cac ddng lua tdi sinh ed mang cdu 
tnie bidu hidn gien OsNACl mong muon. 

M 1 2 3 4 

ddng Ilia chuydn edu tinie Ubi:OsNACl:Nos;. Gidflj 
M: thang chudn AND 1 kb. i 

Sau budc sdng lpe bang PCR, da tiiu dupc 63/72 
ddng liia tdi sinh cd ket qua PCR duong tinh Oaang 
2). Cac ddng lua tdi smh ndy tidp tuc dupc chiing | ^ 
chuyen sang mdi trudng tdi sinh rd de tdi tao bd rl 
day du trudc khi dua ra trdng d didu kidn nha ludi. 
Dudi dieu kien gieo trdng ti-ong nha kinh, da thu 
dupc 24/63 ddng Iua sinh trudng binh thudng, trong 
dd ed 21 ddng ti-d bdng vd 17 ddng kdt hat binh 
thirong (bang 2). Hat eua cdc ddng Iiia ndy duoc thjj 
lai vd bao quan de dting cho eac thi nghidm tiep ttiep, 
Bdng 2. Kdt qud bidn n?ip cdu tnie bidu hidn OsNACl 

Hinh 3. Kdt qua PCR ki&n tra ddng Ilia tdi sinh To 
San pham PCR eay chuydn gien vdi cap mdi 

NAC-t-Fw/Nos-Ev dupc didn di tren gel agaroza 1%. 
Gieng 1: doi chiing km (khudn la AND tdeh chidt tii 
cay Ilia dai); g i ^ g 2: ddi chiing dirong (khudn lapBI-
Ubi/OsNACl); gidng 3 - 14: khudn Id AND cua ede 

Giai doan 

Tai smh 

]5i^m tra bang PCR (duong tinh) 

Sinh truong trong nh^ kinh 

Tro bong 

ffithatfchfc) 

Nay mam cay Tl 

S&Atx^Vsk 

72 

63 

24 

21 

17 

17 

i 
ii 

< 

3.3. Phan tich dgc d i ^ di truy&i cdy chuy6n 
gienX, 

1 2 M 3 4 5 6 7 8 9 10 H 12 13 14 15 IG 17 18 

A B 

Hinh 4. K& (jui sing loc cac ding hta Tl b i ig PCR. San p h i n PCR c4y chuyfc gien Tl du<)c dien di trftl gel 
agaroza 1%. 

(A) PCR vdd cap moi Actin-Fw/Actm-Rv; giing 1: khuon la ADN tach ehiet tir ciy Ma dai; gieng 2 - U: 
khudn M miu ADN tach ehiet til cic cay liia T, chuyen ciu tnie Ubl:OsNACl:Nos; glAig 12: ddi cbungam 
(khuon la Hfi) 

(B) PCR vai cip moi NAC-t-Fw/Nos-Rv, gieng 1: doi chiing imOthudn la ADN tich ehiet tir cay Mad,., 
giing 2: ddi chang dmmg (khudn tapBIUbi/OsNACl); giing 3-18: khudn limiu ADN tach ehiet tir cicd} 
Ma chuydn ciu true Ubi:OsNACl:Nos; 

Cac cay non nay mdm tr^n moi trucmg chon loc 
duoc tach chift ADN tdng sd va kidm tra bang PCR 
lan I vdi cap mdi ndi chuan Actin-Fw/Actin-Rv. Ket 
qua didn di san pham PCR trdn gel agaroza 1% cho 
thdy tat ca cac miu tach chidt ADN ddu dat yeu ciu, 

san pham PCR nhan ban doan gien acdn deu cho 
mot bang ADN duy nhat cd kich thmjc khoang 250 
bp (hinh 4A, gieng 2 - 11; bang 3). Su cd mat ciia 
gien chl thi khang hygromyxin trong cac ddng liJa 
chuyen gien Ti duoc xac dinh bang phan iing PCR s6 
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dung c4p mdi dac hi?u cua gien khang (Hyg-
Fvf/Hyg-Rv) (bang 3). Cac mSu ADN tach chidt tir 
cac ddng liia chuyen gien cho kdt qua sang loc PCR 
lan n duong tinh duoc hdp tuc sang loc bang PCR lan 
ni voi cap mdi dgc hieu cho gien OsNACl va viing 
ket thiic phlta ma Nos (NAC-t-Fw/NOS-Rv) de xac 
djnh su cd mat cua cau tnie Ubi:OsNACl:Nos. Cic 
ddng Ilia chuyen gien c6 ket qua sang loc PCR duong 
tinh (bang 3), tren anh didn di san pham PCR xuat 
hidn mdt bang ADN duy nhat cd kich thuoc khoang 
262 bp (hinh 4B, gidng 3 - 7 , 9-11,12-15,17) duoc lua 
chon cho cdc phan tich hmh thai va xac dinh muc dd 
bieu hidn gien sau nay. 

Bing 3. Kdt qua stog IQC cAc ddng Ilia Tl 

Ten 
ddng 

Nl 
N2 

N3 
N4 

N5 
N6 
N7 
N8 

m 
NIO 
N i l 
N12 
N13 
N14 

N15 
N16 
N17 

kidm 
tra 

10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
8 
10 
10 

10 
10 
10 
7 

Sd hat nay 
m^mtrftn 

tiygroiuyxin 

7 
6 
5 

7 
8 
5 
7 

6 
5 
5 
6 
9 
8 
7 

8 
7 
6 

Sd cdy cd kdt q u i PCR duong 
tinh 

Mdi 
actin 
7/7 

6/6 
5/5 
77 

8/8 
5/5 
7/7 
6/6 
5/5 
5/5 

6/6 
9/9 
8/8 
7/7 
8/8 
7/7 
6/6 

Mdi 
hygromyxin 

7/7 
5/6 

5/5 
6/7 
7/8 
5/5 
7/7 
5/6 
5/5 

5/5 
6/6 
9/9 
7/8 
8/8 
7/8 
7/7 
6/6 

Mdi 
OsNU-IF 

7/7 

5/6 
5/5 
6/7 
7/8 
5/5 
7/7 

5/6 
5/5 
5/5 
6/6 
9/9 
7/8 
8/8 
7/8 
7/7 
6/6 

4.KlrLU«N 

Trong nghien eiiu nay, da tao duoc cdc ehung vi 
khudn Agrobacterium tai td hgp mang cdc edu tnie 
bieu hidn gien chiia trinh tu ma hda nhan td phidn 
ma OsNACl cd lidn quan tdi ddp ling stress cua thue 
vat dugc didu khidn bdi promoter boat dgng hdn tuc 
Ubiquitin. Cdu tnie bidu hidn gien da duoc chuydn 
nap thanh cdng vdo gidng lua Japonica thdng qua vi 
khuan Agrobacterium. Cdc ddng eay ehuyen gien T^ 
cd mang gien dich cd khd nang nay mam tren mdi 
trudng chgn lgc cd bd sung chat khdng sinh 
hygromyxin. Cdc kdt qua nghidn cuu nay Id tidn dd 
cho cdc nghidn eiiu sau ban vd chiic nang cua 
OsNACl trong cay liia, tir do hudng tdi vide tao ra 

cdc ddng lua co kha nang chdng chiu cao nhd cdng 
nghd chuydn gien thuc vat. 
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STUDY ON GENETIC TRANSFORMATION OF Japonica RICE WITH DROUGHT-
RESPONSIVE OsNACl GEim 

Pham Thu Hang, Nguyen Duy Phuong, 
Pham Xuan Hoi, Phan Tuan Nghia 

Summary 
Plants response to adverse environment by initattng a series of signaling processes including activation of 
transcription factors that can regulate expression of arrays of genes for stiess response and adaption. NAC 
family (NAM, ATAFl/2, CUC2), which is the largest plant transcription factor family, plays a important role 
in development and stress responses in plant In this study, we transformed construct Ubi:OsNACl:Nos 
into Japonica rice plant using Agrobacterium tume&ciens. The present of transgiene was tested by PCR 
method with OsAMC/ gene specific primers and germination method with MS medium containing 
Hygromycin-B. Tj Ubi:OsNACl:Nos transgenic lines were selected fi"om plant transformation experiments. 
These results are the base of development of stress tolerant rice vaneties for adaptation to die changing 
climate. 
Keywords: Drought tolerance, transgenic plants, OsNACl, transcription factor, ubiquitin promoter. 
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