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Tdm tat: Ho NAC (NAM, ATAFl/2, CUC2) \k hp gen Idn nhSt thudc nhdm gen ma hda nhan to 
phien ma duoc tim thay d thuc v|t, co vai u6 quan trpng Uong su phat uien va dip ihig vdi dieu 
kien bat Ipi cua thirc vgt. Trong nghien cuu niy, chiing tdi da ph5n lap dugc mpt doan gen ma hoa 
cho nhan to phien ma OsNAC5 tir cDNA cua giSng liia Indica xu ly han. Gen OsNACS phin lap 
dugc cd cM6u dM 993 nucleotide, co miic dp tuong ddng ve trat tu nucleotide so vdi trinh ty gen 
OsNACS cua gidng Iiia Japonica da dugc cdng bd uen ngSn hang gen the gidi (ma sd 
.NM_00107245I.I) dat 98%. Ket qua phSn tich trinh tu axit aminsuy diln cho thiy nhan id phien 
ma OsNACS cua giong liia Indica cd 330 amino acid, chira mdt trinh tu tin hieu dinh vj nh^u 
PRDRKYP dac trung cho cac nhan td phi€n ma phia diu N vk nam viing peptide khac d3c Uung 
ciia hp protein NAC. 

Tirkh6a.Od\\x\\'^n, liia/m/i'ca, nhan to phien ma, 05NAC5, chuyen gen. 

L Mff dau 

Dudi di^u kien bat Igi cua mdi trudng nhu 

h?.n, m5n, Ianh..., thuc vat phai thay ddi cfic 

qua trinh sinh ly va sinh hda de tdn tai va Ihi'ch 

nghi. O mirc dd phan tir, dieu kien bSt Igi mdi 

Uudng se Xha. cho thuc vat gia tang miic dd 

bieu hien v^ tich ISy ciia hang I09I cac gen va 

protein dap ling bat Igi mdi trudng. Cac gen dap 

ling bat Igi mdi trudng dugc chia lam 2 nhdm: 

(1) nhdm gen chtrc nang true tiep chdng lai didu 

kifn bat Igi va (2) nhdm gen dieu hda biSu hien 

ciia cac gen chiic nang tham gia trirc tilp vao 

phan ling chdng chiu didu kien hit Igi [1]. Cac 
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gen ma hda nhan td phifen ma thuOc nhdm thii 

hai va IS nhdm gen Idn. Nhdm gen ma hda nhan 

td phien ma m i c du khdng tham gia true tiSp 

vao phan ling dap ung vdi digu kien han ciia 

thuc vai nhung su bieu hien cua chiing lai cd 

vai Ud kich boat sir bieu hien ciia r i t nluSu gen 

chiic nang khac tham gia vao qua tnnh dap ling 

han, d in tdi lam tang cudng kha nang chiu han 

d thuc vat. Phat hi^n nay da md ra mgt hudng 

nghien cihi rat mdi cho iinh vuc chgn gidng 

chuySn gen d thuc vat, do la chi ckn chuyin 

mdt hay mgt vai gen ma hda nhan to phiSn ma 

thay vi vai Uam gen chiic nang vao cay dd tang 

cudng tinh chdng chiu ciia cay udng. Chinh vi 

If do nay ma cac nghien ciiu phan I3p, dac linh 

hoa cac gen ma hda nhan td phien ma lien quan 
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den u'nh chdng chiu vdi cac difiu kien bat Igi 
dang trd thanh dinh hudng nghifin ciiu dSy tiem 
nang Uong viec chgn tao gidng chiu h^n, m3n, 
Ianh. 

Cac nhSn td phiSn ma hp NAC chiia trinh ty 
ddng nhat (ddu tien dugc phat hien tii petunia 
NAM va tii Arabidopsis ATAFl, ATAF2 v^ 
CUC) ggi la vung boat dgng NAC d dku N la 
mdt hg gen dac trung ciia thuc vat, cd vai Ud 
quan Ugng Uong viec xdc dinh md phan sinh 
dinh chdi; bi^t hda cac ca quan re, hoa Uong 
sinh trudng phat tri^n thuc vat; phan ling vdi 
dieu kien bi tdn thuang va tac nhan gay ĥ ii tdn 
cdng; tang cudng tinh chiu ban, man va cac 
dieu kiSn bat Igi thdi tiet [2-5]. Cho tdi nay da 
cd khoang 117 gen NAC Uong he gen 
Arabidopsis va 151 gen A'AC Uong he gen Ida, 
26 gen NAC a hg cam chanh, 152 gen NAC a 
dau tuang vli thudc la da dugc phan lap nhung 
chi mpt sd it gen NAC dugc nghiin ciiu chiic 
nang [6-9], Phan Idn protein cua gen NAC chiia 
vimg bam DNA d tSn ciing dSu N cd dg bao thii 
cao, trinh tu U'n hieu dinh vi nhan va mdt viing 
tan cbng dau C bien ddi [7], 

Gen ma hda nhan td phien ma hg NAC lien 
quan den U'nh chdng chiu vdi bat Igi mdi Uudng 
d lua, SNACI dau tien dugc phan l̂ p va nghien 
ciiu chi tiet dSc U'nh [7]. Cay Ida chuyen gen 
SNACI tang cudng U'nh chju han, min va ket 
qua phSn u'ch microarray cho thiy bieu hien cua 
gen ngoai sinh SNACI da hoat hda hang loat 
gen chiic nang lien quan den tinh chiu ban. Ket 
qua thii nghifim Udn ddng rupng cac c§.y liia 
chuyen gen SNACI cho nang suSt cao hon 22-
34% so vdi cac cay ddi chiing d dieu kien han. 
Tuong tu, nhdm nghiSn ciiu cua Shinozaki and 
Yamaguchi-Shinozaki (2007), da phan Igp va 
ngiiien ciiu dac tinh gen OsNAC6. Kit qua 
nghiSn ciiu cho thdy cac cSy lua chuyen gen 
tang cudng linh chiu han, man va Ianh. Dac 
biet, ngoai vi?c tang cudng tinh chdng chiu vdi 

bat Igi thdi tiet, cSy liia chuyen gen OsNAC6 
con tang cudng tinh khang benh b^c la so vdi 
cay doi chiing [5]. Trong m^t sd nghien ciiu 
gan dSy, gen OsNACS cdng dugc chiing minh 
\k cd lidn quan den tinh chdng chiu vdi dieu 
kien bit Igi ciia mdi trudng. Protein OsNAC5 
dinh vi Uong nhSn va bi6u hi^n m^nh Uong cac 
dieu Iden han, man, Ianh vk xii IJ ABA [10]. 
Trong nghien ciiu nay, chdng tdi da phln lap 
dugc gen OsNACS tir gidng lua indica va nhan 
ddng vko vector pGEMT vtji myc tieu 1 ^ 
phong phd ngudn gen phuc vu cho cdng tac 
nghien cum tao gidng cay Udng chiu han, man 
theo dinh hudng chuyen gen. 

2. Nguyen lieu va phinmg phap nghien cuu 

2.1. Nguyen lieu 

Gidng lua Indica do Trung tSm KI thuat Di 
truyen va Cdng nghe Sinh hgc Qudc te (An Dd) 
cung cSp; chiing vi khuan E. coli DH5a do Bd 
mdn Bfnh hgc phan tu, Vien Di truyfin Ndng 
nghiep cung cSp. 

Cac doan oligonucleotide diing cho phan 
ling PCR nhan ban gen dugc thiet ke dua Uen 
trinh tu gen da cdng bd uen NgSn hang gen the 
gidi (ma sd NM_001072451.1) va tdng hgp bdi 
hang Sigma (Bang I). 

Bang 1. Trinh ty cac oligonucleotide su dung Uong 
nghien ciiu 

Tfin mdi Trinh tu moi 

OsNAC5-5'-GGATCCATGGAGTGCGGTGGT-3' 
Fw 
OsNACS- 5' -GGATTCITAGAACGGCTTCTG-3' 
Rv 
SP6 5' - ATTTAGGTG AC ACTATAG AA-3' 

T7 5'-TAATACGACTCACTATAGGG-3' 
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2.2. Phuongphdp 

Tdch chiit RNA tdng sd tit cdy Ida xir li 

stress: 

Hat Ma Indica dugc pha ngu d 42''C Uong 3 
ngay, sau do cho nay mim va sinh trudng 15 
ngay trong dung dich MS d 28^ . Cay non 
dugc xu Ij' sUess uong 3 h bing each: (1) ngam 
rl Uong dung dich NaCl 200 mM (xu li man); 
(2) ngam re Uong dung djch PEG 20% (xu b' 
h^n); ngam rl Uong nude va giu d 4°C (xii U 
Ianh); (4) dat cay tren giay thim Uong khdng 
khi (xu Ii mil nude). RNA tdng sd dugc tach 
chill til 5 g Ilia da xir ly suess, su dung dem 
GITC theo phuong phap ciia Sambrook va cgng 
su, 1982 [11]. 

Tdng hap cDNA: 

2,5 pg miu RNA tinh sach dugc dimg cho 
phan ling tdng hgp cDNA bing bp kit "sinh 
tdng hgp cDNA" theo quy trinh cua bang 
Suatagene, su dung mdi oligo dT. 

Phdn lap gen OsNACS: 

Gen OsNACS phSn lap tii' cDNA ciia cay 
Ilia da xd 1̂  sUess bing ky thu^l PCR vdi chu 
ky nhi?t: 94°C-5 phiit; (94°C - 30 giay, 56°C -
20 giay, 72''C - 40 giay) x 35 chu ky; 72''C - 7 
phiit va bao quan d 4''C. San pham PCR dugc 
tinh sach bang bd kit GenJET->TM Gel 
Extraction ciia hang Fermentas. 

Nhdn dong gen OsNACS: 

Doan gen OsNACS nhSn ban bang PCR 
dugc nhan ddng bang bg kit pGEMT Easy theo 
qui trinh di kem cua hang Promega. Plasmid tai 
Id hgp pGEMT/OsNACi dugc tach chill tii vi 
khuin E. coli bing bd kit GenJETTM Plasmid 
Miniprep ciia hang Fermentas va bao quan d -
20°C. 

Gidi trinh ttr gen OsNACS: 

Trinh tu gen dugc xac djnh bing thilt bi tu 
dpng AB13100 dua uen nguySn tic cua phucmg 
phdp Sanger cd sii dung cac 

dideoxyribonucleotide. Kit qua giai Uinh tu 
dugc xii li bang phan mSm BioEdit. Trinh tu 
gen sau khi xii h' dugc so s4nh vdi ca sd dii Ueu 
Uen Gene Bank va phan tfch bdng phan mem 
Genetyx 4.0. 

3. Kit qua va thao lu?in 

Phan lap gen OsNAC5 tir cDNA cua gidng 
Ida Indica xir ly stress: 

Dua vao trinh tu nucleotide cua gen 
OsNACS dugc cdng bd uSn ngan hang gen 
(AB028184.I), chiing tdi da thilt kl cd.p mdi 
OsNACS-F/0sNAC5-R (Bang 1) dl su dung 
cho phan ling PCR nhan ban doan gen OsNACS 
tir cDNA cua gidng liia Indica xd li sUess. Phan 
ling PCR dugc thuc hien 35 chu ki, d cac nhiet 
do gin mdl 52°C Uong 40 giay va 56°C Uong 
20 gidy. Kdt qua dien di san phim PCR Uen gel 
agarose 1% cho thiy d nhiet do gdn mdi 52°C 
chiing tdi da thu dugc bang DNA cd kich thudc 
xip xi 1 kb, tuong ling vdi kich thudc ly ihuylt 
cila gen OsNACS. my nhien trong san phdm ciia 
phan dng cQng cdn chiia nhieu bdng DNA khong 
ddc hi$u (Hinh IA). Khi thirc hifin phdn ling PC^ 
vdi nhiet do gan mdi 56"C trong 20 giay, chdng 
tdi da thu dugc I bang DNA ddc hieu d phan ling 
su dung cDNA tdng hgp tir mau RNA tach chiet d 
than cay lua xu ly trong dung djch PEG 20%. San 
pham thu dugc c6 kich thudc khoang gan 1000 bp 
(gilng 4, Hinh IB), dung vdi kich thudc tiiih todn 
1̂  thuyet ciia doan gen can nhdn ban la 990 bp 
cho thay chiing tdi da phan \$p duac do^n gen 
mong mudn tir cDNA cda cay Ida xii 1;̂  stress. 
Ngolu ra, dua tren su tuong ddng giira san pham 
ciia cac phan ling PCR vdi c^p mdi gen actin (gen 
ndi chuan) su dung khuon Id cdc mau cDNA nay 
(sd lieu khdng tiinh bay), chung tdi cd thi tam 
thdi xic djnh gen nay bieu hiSn m^h nhal trong 
dilu kien han tai thdi diem 3 gid sau khi tilp xuc 
vdi dieu kiSn sttess so vdi cac diSu kien sUess 
khdc. 
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_ „ _ . _ H 1 2 3 4 5 6 7 M 1 Z 3 4 Svi^kci^S'. 

iTinh I. Ket qua dien di san pham PCR nhdn ban doan gen OsNACS tir cDN A ciia giong lila Indica xu ly stress 
USn gel agarose 1%, 

Ght chii: A. Phan ling PCR voi nhiSi dg gin m6i 52°C-t0 giay. gi£ng M: Thang DNA chuan Ikb; gieng ! - 3: cDNA 
tong hop tir RNA tdch chilt 6 than, gieng 4 - 5 : cDNA l6ag hgp tir RNA tich chiet ct rl, gieng 1 vk 4 mau liia xii I^ voi 
NaCl 200 mM, gi£ng 2 va 5 mau liia xii ly voi PEG 20%, giSng 3 va 6: mau Ida xu ly a 4''C: gieng 7: d6i chihig Sm. B. Phan 
img PCR voi nhili do gan moi 56°C-20 glSy, giSng i: doi chirng am, gi€ng 2: mau Ilia de kh6 trong khong khi; gieng 3: m^u 
Ilia xu ly voi NaCl 200 mM, gi^ng 4 mlu liia xu ly voi PEG 20%. giSng 5: m3u liia xu ly o 4''C 

Nhdn dong gen OsNACS vdo vector 

pGEMT 

San pham PCR nhan ban gen OsNACS lit 
cDNA sau khi tinh sach bing bg kit 
GenJET^TM Gel Extraction (Fermentas) dugc 
chiing tdi ghep ndi true tiep vdi vector pGEMT, 
sir dung bang bg kit nhan ddng pGEM®-T 
Vector System' II (Promega). San pham cua 
phan ling ghep ndi dugc bien nap vao te bdo 
kha bien E.coU chung DH5a vd cay ttai Uen 
mdi trudng chgn lpc LB cd bd sung chit khdng 
sinh ampicillin 50 |ig/ml, chat cam ling IPTG 
va ca chat X-Gal. Theo ly thuyet, cac khuan lac 
xuat hien trSn be mat mdi trudng cd mau trang 
la khuin l̂ c chiia plasmid tai td hop, Uong khi 
dd cac khuan lac cd mau xanh Id nhiing khudn 
Igc mang plasmid nguyen ban tu ddng vdng. DS 

xac dinh su cd mat ciia gen OsNACS trong the 
bien nap, chdng tdi chpn ngau nhiSn mgt sd 
khuan lac trdng vd kiem Ua bang PCR vdi cdp 
mdi dac hieu OsNAC5-F/OsNAC5-R. Kit qua 
dien di san pham PCR Uen gel agarose 1% cho 
thiy phan ling PCR tii khudn la cac khuan lac 
sd 1 - 6, 8 va 9 cho mgt bang DNA dgc hieu cd 
kich thudc xip xi Ikb, tuong ling vdi kich 
thudc IS* thuyet cua gen OsNACS (Hinh 2, gieng 
1 - 6, 8 va 9). Ngugc lai, d phan ling PCR kilm 
tra khuan !gc s6 7 hay sd 10, chiing tdi khdng 
thu dugc bdng DNA nao hay bdng DNA cd kich 
thudc Idn hon 1 kb. Ket qua nay chdng td cdc 
khuan lac sd 1 - 6, 8 vd 9 la nhiing khudn lac 
mang vector tdi td hgp pGEMT chiia doan gen 
mong mudn OsNACS. 

IWObp ~ 
lOOObp • > • 
750bp<>»l 

M 4 » « ^ ^ . M . ' 

H^n^H,^|lj^ qiia PCR kiem ua mpt so khuan lac Uang vdi cap moi d ^ hieu. 
Ghi chii. Gieng M: Thang chuJn DNA 1 kb, gilng I - ] 0. san phSm PCR tir khuon la khuan lac so 1 - 10; gilng 11 doi 

chimg am (khu6n 1̂  HjO). 
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D I khing dinh cac khuin lac thu dugc cd 
thuc syr mang plasmid tdi Id hgp chiia doan gen 
OsNAC mong mudn hay khdng, chiing tdi dd 
chpn nglu nhiSn I khuan lac Udng ducmg tinh 
dl nudi va tinh sgch plasmid theo quy trinh cua 

bp kit GenJETTM Plasmid Miniprep. Su cd m|t 
ciia doan gen OsNACS trong plasmid dugc 
chting tdi xac dinh bdng phuang phdp PCR vd 
phuang phap xii ly vdi enzyme cat gidi han. 

i»abp V 
1000 bp 
750 bp 

Hinh 3. Kit qua kilm tra vector tdi td hgp pGEMT/OsNAC5. 

Ghi chu A. Kit qua dien di san pham PCR irfin gel agarose 1%, gilng M: Thang DNA chuan Ikb, gieng 1 va 3: doi chung 
am (khu6n \k H^O). gilng 2 va 4: khu6n la pGEMT/psNACS, gieng I vi 2, PCR voi cgp m6i T7/SP6, gilng 3 \k 4: PCR yci 
cap m6i OsN5-F/OsN5-R. B. Ket qua dien di san phSm cit gioi hgn uen gel agarose 1%, gilng M: Thang DNA chuan: gilng 
1; vector t^ to hop pGEMT-0sNAC5 npiyen ban; gieng 2: ?an pham cSt enzyme gioi han EcoRVPmH; gieng 3: san pham 
enzyme gioi han BumHl; gieng 4, san pham cat enzyme gioi han Psll 

Phdn ling PCR Idem ua plasmid tai td hgp 
dugc chiing tdi thuc hiSn vdi 2 cap mdi: cap 
mdi d^c hi$u cda vector pGEMT (T7/SP6) cd 
khodng cdch 186 bp tren vector pGEMT va cap 
mdi ddc hi^u ciia doan gen OsNACS (OsNAC5-
F/0sNAC5-R). San phim PCR sau dd dugc 
diSn di Uen gel agarose 1%. Ket qud diSn di san 
phim PCR Uen gel agarose 1% tren Hinh 3 cho 
thay vdi cap mdi ddc hieu chung tdi thu dugc 
mpt bdng DNA cd ki'ch thudc khoang 1 kb 
(Hinh 3A, gilng 4). Sdn phim PCR vdi cap mdi 
vector cho mdt bdng DNA cd kich thudc 
khoang 1,2 kb, kich thudc ndy phii hgp vdi kich 
diudc do^n DNA theo u'nh toan ly thuylt, bao 
gdm 990 bp cua doan gen OsNACS va 186 bp 
ciia vector pGEMT (Hinh 3A, gilng 2). 

Dk khdng djnh chac chdn doan DNA da 
dugc chen vao vector pGEMT la gen OsNACS, 
chiing tdi tien hanh thi nghiem xu l;y plasmid tai 
Id hgp da dugc linh sach tii khuin lac duong 

tinh vdi cac en2yme cat gidi ban khdc nhau. 
Tren cdp mdi d^ hieu dugc diing dS nhan ban 
doan gen OsNACS cd thiet kS trinh tu nhan biet 
ciia enzyme SaniHI va vi tri chen doan gen 
OsNACS nam giiia 2 vj tri nhan biet cua 
enzyme £'coRI Xhol. Ngodi ra trong trinh tu ciia 
doan gen OsNACS cd mdt vj tri nh|ln biet ciia 
enzyme Pmll (tai vj Ui 745) va hai vj tri nhdn 
biet ciia enzyme Pstl (tgi vi tri 19 va 973), Uong 
khi Uen vector pGEMT khdng cd trinh ly nhan 
biet ciia cac enzyme nay. Chinh vi vay chdng 
tdi sir dung cac enzyme nay de xac djnh sir cd 
mdt ciia doan gen OsNACS Uong vector tai td 
hgp. Kit qud thu dugc uen ffinh 3B cho thiy 
san phdm cua phan ling cit ddng thdi bang 
EcoRVPmll cho ba bang DNA, bdng DNA thii 
nhit cd kich thudc khoang 3,0 kb la bg khung 
nguyen bdn cua vector pGEMT, hai bdng DNA 
cdn lai chinh Id doan gen OsNACS bi cit ddi 
thanh hai doan nhd cd kich thudc khoang 750 
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bp va 250 bp (Hinh 3B, gilng 2). Ddi vdi phan 
irng cat gidi ban bdng BamHI, chiing tdi thu 
dugc hai bdng DNA, trong do cd I bang cd kich 
thudc xap xi 1 kb la kich thudc hoan chinh ciia 
dogn gen OsNACS (Hinh 3B, gilng 3). Ddi vdi 
phan ling cit gidi han bing enzyme Pstl cd hai 
vi tri nhan bilt ben Uong trinh tu gen OsNACS, 
chiing ldi cung thu dugc chinh xac bdng DNA 
cd kich thudc tuang ung voi kich thudc u'nh 
todn 1̂  thuylt (khodng 950 bp) (Hinh 3B 
gieng 4). Cac ket qua ihu dugc nay cho phep 
chiing tdi khing dinh chdc chan hon viec nhan 
ddng thanh cdng trinh tu ma hda ciia gen OsNACS 
vao vector pGEMT. 

Phdn tich trinh tu gen OsNACS cua gidng 
lua Indica 

D I khing dinh chinh xac doan gen dugc 
nhdn ban va nhan ddng vdo vector pGEMT cd 

ddng la gen OsNACS mong muon hay khdng, 
chiing tdi tien hanh giai trinh tu doan gen nay 
uong vector tai td hgp pGEMT/0sNAC5 bing 
he thdng mdy giai uinh tu ABI 3100. Kit qua 
giai trinh tu sau do dugc xii ly bang phan mem 
Bioedit (Hinh 4) vd so sdnh vdi trinh tu gen 
OsNACS cua gidng Ida Japonica da dugc cdng 
bd trdn Ngan hang Gen the gidi (ma sd 
NM__00I072451.1). Kit qua phan u'ch Uinh IV 
cho thdy gen OsNACS phdn lap dugc tii gidng 
lua Indica cd chieu dai 993 bp, cd trinh t\f 
nucleotide tuong ddng 98% so vdi trinh tu gen 
OsNACS da dugc cdng bd [12]. Doan gen 
OsNACS phan lap dugc md hda cho mpt protein 
dai 330 axit amin, chira day dii 5 vting d^c 
trung cua hg protein NAC va mdt vting tin hieu 
dinh vi nhan phd bien cho cac nhan td phien ma 
(Hinh 5) [13-15]. 

Hinh 4, Mot phan kei qua giai trinh gen OsNACS. 

Ghi chu: A. KII qua giai trinh tir sii dyng m6i T7; B Kli qua giai Irinh (y su dyng rofii SP6. 

Khi so sanh irinh tu axit amin suy diln ciia tri 262 va rapt dot biin thay the hai Alanine 
gen OsNACS phan lap dugc vdi uinh tu axit 
amin ciia protein OsNAC (ciia gidng lua 
Japonica) da cdng bd, chung tdi da xdc dinh 
dugc mgt dot bien mat Alanine lai vi tri 184, 
mOt dot bien them hai axil amin (Glycine) tai vi 

bdng hai Glycine tai vi tri 313. Tuy nhien, tat cd 
cdc dot bien nay deu nam d phia ddu C, khdng 
thudc pham vi cac vung chiic ndng quan Ugng 
cua protein NAC. 
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Hinh 5. Kit qua so sanh trinh tu axit amin ciia protein OsNACS ciia gidng liia Indica (OsNAC5-indica) so vdi 
cac protein OsNAC3, OsNAC4, OsNACS, OsNAC6 cua gidng Japonica da cong bo tren Ngdn hang Gen the 

gidi Genetyx 6.0. 

Ghi chii. Trinh tu 5 viing peptide d^c trung cho nhom protein NAC dugc ki hi^u ISn luot la A, B, C, D, E. Doan peptide 
n trong ngoac don la vCing ti 

Ngan hang Gen the gioi. 

Tir cac ket qua thu dugc d Uen, chiing tdi cd 

the ket luan dd phdn lap va nhan ddng thanh 

cdng gen OsNACS md hod cho nhan id phien 

md OsNAC5 tham gia vao qud trinh dap ting 

sUess d gidng liia Indica. Sdn pham nhan ddng 

se dugc chiing tdi dep tuc sii dung cho cac 

nghien ciiu tao gidng cay chuyen gen OsNACS. 

[ hi?u dinh vj nhan. Cac fcf tu phia sau ten moi protein la ma so cua protein dugc dang ki Uen 

miic dd tuong ddng 98% so vdi Uinh tu gen 

OsNACS cua gidng liia Japonica da dugc cdng bd 

tren Ngdn hang gen the gidi. San ph im nhan 

ddng gen OsNACS se dugc sir dung Idm ngudn 

vat lieu cho nghien cuu tao gidng cay chuyen 

gen cd kha nang chdng chiu cao vdi cdc dieu 

kien sUess. 

4. Ket luan Tai lieu tham khao 

Bang phuang phdp RT-PCR, su dung mdu 

RNA tdng sd tach chiet tir than cdy lua dugc xii 

Ijf ban, chiing tdi da phan l^p thanh cdng gen ma 

hda nhdn td phien ma OsNAC5 ciia gidng Ida 

Indica. Doan gen phan lap dd dugc chiing tdi nhan 

ddng fiidnb cdng vao vector pGEMT vd ^a i trinh 

tu diy du. Gen OsNACS ciia ^dng Ida Indica cd 
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Isolation of OsNACS Gene Involved in Stress Tolerance 
from Indica Rice 

Nguyin Duy Phuang, Pham Thu HSng, Pham Xuan Hoi 
Agricultural Genetics Institute, Pham Vdn Ddng, Hd Ngi, Viet Nam 

Abstract: 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 isolated 

OsNACS gene from suess-ueated Indica nee cDNA. As a result, the length of Indica rice OsNACS is 

993 nucleotides. Sequence alignment of isolated OsNACS gene and homoiog GeneBank-registed 

OsNACS (NM_00107245I.I) show that they had sUiking homology (98%). Analysis of its deduced 

amino acid sequence indicated that this 330 amino axit protein contains five conserve domains and 

one putative nuclear localization signal at N-terminal like all well-known NAC proteins. 

Keywords: Drought tolerance, Indica rice variety, uanscription factor, OsNAC5, gene 

Uansformation. 




