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TOM TAT 

Thuc vat dap ung vdi cac dieu kien bat lgi cua mdi trudng thdng qua mgt loat cac qua trinh truyen tin hipu 
khdi dau, bao gdm ca qua trinh hoat hda cac nhan td phien ma de dieu hda hoat dong cua cac gen chiic nang. 
NAC (NAM, ATAFl/2, CUC2) la ho protein dac trung cua thirc v3t, co vai trd quan trgng trong qua trinh phat 
trien va dap irng dieu kien bat lgi. Gen OsNACIO dugc bieu hien chii yeu d re va hoa trong dieu kien ban hdn, 
dp man cao va acid abscisic Sy bilu hien ciia gen OsNACIO trong cay chuyen gen lam tSng cudng kha nang 
chong chiu han, man va lanh d giai do^n phat trien sinh dudng ciia cay, va dac biet la ISng cudng kha nSng 
chong chiu han trong giai doan sinh san Trong nghien cuu nay, chiing tdi d3 phan lap dugc gen ma hda cho 
nhan to phien ma OsNACIO tir cDNA cua giong liia Indica xii ly han. Trinh tu phan lap dugc c6 kich thudc 
1183 bp, chiia mgt khung dgc md ma hoa cho protein OsNACIO cd dg dai 516 hp. Ket qua phan tich trinh tu 
axit amin suy dien cho thay nhan td phien ma OsNACIO ciia gidng lua Indica cd 171 axit amin, cd muc do 
tuong dong dat 92,03% va 99,17% so vdi hai trinh tu OsNAC 10 cua gidng lua Japonica da cdng bd tren Ngan 
hang Gen Thi gioi (ma s6 NM_00I072I59,I va NM_001072566 2), Protein OsNACIO ciia %ii>ng}ndica mang 
mgt trinh tur tin hieu djnh vi nhan PRDRKYP dac trung cho cac nhan td phien ma va bdn viing "peptide bao thii 
ciia hg protein NAC. 

Tir khoa: Chiu han, chuyin gen. lua Indica, nhdn tdphie i, OsNACIO 

DAT VAN DE 

Dudi dieu kien bat lgi ciia mdi trudng nhu han, 
m^n, Ignh.,., thyc vat phai thay doi cac qua trinh 
sinh Iy va sinh hda de ton tai va thich nghi. CJ muc 
dg phan tu, dieu kien bat lpi mdi trudng se lam cho 
thyc vgt gia tang mire do bilu hien va tich luy ctia 
hang loat cac gen va protein dap iing bat lgi mdi 
tmdng. Cac gen dap iing bat Igi mdi trudng dugc 
chia Iam 2 nhdm: (I) nhdm gen chirc nang true tiep 
chdng lai dilu kien bat lgi va (2) nhom gen dieu hoa 
bieu hien ciia cac gen chiic nang tham gia true tiep 
vao phan iing chdng chiu di^u ki?n bat lgi 
(Shinozaki, Yamaguchi-Shinozaki, 2007). Cac gen 
ma hda nhan td phien ma thupc nhdm thii hai vd la 
nhdm gen ldn. Nhdm gen ma hda nhan td phien md 
mac dil khdng tham gia true tiep vao phan iing dap 
irng vdi dieu kien han cua thuc vat nhung su bieu 
hien cua chiing lai cd vai trd kich hoat su bieu hien 
ciia rdt nhieu gen chdc nang khac tham gia vdo qua 
trinh dap img han, dan tdi ldm tdng cudng kha nang 
chiu han d thuc v$t. Phat hien nay da md ra mdt 
hudng nghien ciru rat mdi cho ITnh vuc chgn gidng 

chuyen gen d thuc vat, do la chi can chuyen mdt hay 
mdt vai gen ma hda nhan td phien ma thay vi vai 
tram gen chirc nang vao cay de tang cudng tinh 
chdng chiu ciia cay trdng Chinh vi li do nay ma cac 
nghien ciiu phan lap cac gen ma hda nhan td phien 
ma lien quan den tinh chong chiu vdi cac dieu kien 
bat lgi dang trd thdnh djnh hudng nghien ciiu day 
tiem nang trong viec chpn tao gidng chiu han, man, 
lanh, 

Cac nhan td phien ma hp NAC chiia trinh tu 
ddng nhat (dau tien dugc phat hien hi cay da yiu 
thdo NAM, tir Arabidopsis AT API, ATAF2 vd 
CUC) ggi Id vung hoat dgng NAC d ddu N Id mdt 
hp gen dac trung ciia thuc vat, cd vai trd quan trpng 
trong viec xac dinh mo phan sinh dinh chdi, biet hda 
cac ca quan re, hoa trong sinh trudng phat triln thuc 
vat; phdn iing vdi dieu kien bi tdn thuong va tdc 
nhan gay hai tan cong; tang cudng tinh chiu han, 
man vd cac dieu kien bat Igi thai tilt (Aida el al, 
1999; Collinge, Boiler, 2001; Nakashima et al, 2007; 
Souer et al, 1996), Cho tdi nay da cd khodng 117 gen 
A^^Chonghe gen Arabidopsis va 151 gen A'^C trong 
he gen Iiia, 26 gen NAC d hg cam chanh, 152 gen 
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NAC a dau tutmg va thudc la da duac phan lgp nhtmg 
chi mgt sd it gen NAC dupc nghien ciiu chirc nang 
(Uuet al, 2010; Le et al, 1011; Nuruzzaman el al, 
2010; Rushton et al, 2008). Phan Idn protein ciia gen 
NAC chiia vung bdm DNA d tan cung dau N cd do 
bdo thil cao, trinh tu tin hieu djnh vi nhan vd mdt viing 
tan ciing ddu C biln ddi (Hu et al., 2010), 

Gen ma hda nhan td phien ma hg NAC lien quan 
ddn tinh chdng chiu vdi bat lgi mdi trudng d Iiia, 
SNACl dau tien duoc phan lap va nghien cim chi tiet 
dac tinh (Le et al., 2011). Cay liia chuyin gen SNACl 
tang cudng tinh chiu han, man va ket qud phan tich 
microarray cho thay bieu hien cua gen ngogi sinh 
SNACl da hoat hda hang loat gen chiic ndng lien quan 
den tinh chiu ban. Ket qud thii nghiem hen ddng mgng 
cac cay liia chuyen gen SNACl cho nang sudt cao hon 
22-34% so vdi cac cay ddi chimg d dieu ki^n han. 
Tuong hi, nhdm nghien cim ciia Shinozaki vd ddng tac 
gia (2007) da phan lap vd nghien ciiu dac tinh gen 
OsNAC6. Ket qua nghien ciiu cho thdy cac cay liia 
chuyen gen tdng cudng tinh chiu han, man vd lanh. Dac 
bigt, npoai viec tang cudng tinh chdng chiu vdi bat Igi 
thdi tiet, cay liia chuyen gen OsNAC6 cdn tang cudng 
tinh khdng benh bac Id so vdi cay ddi chiing 
(Nakashima et al, 2007). Tuy nhien, su bilu hien ctia 
gen OsNACd lam giam kha nang sinh hudng ciia cay 
chuyen gen hong dieu ki^n binh thudng. Ngugc Igi, gen 
OsNACS da dugc chiing mjnh la cd lien quan din tinh 
chdng chju vdi dieu kien bat lgi ciia mdi tmdng nhung 
khdng gay dnh hudng tdi toe do sinh tmdng ciia cay 
trong dilu kien binh thudng (Takasaki et al, 2010). 
Trong mpt nghien ciiu gdn day, Jeong va ddng tac gid 
(2010) dd sii dung kT thuat microarray dl nghien ciiu 
bieu hiln ciia cac gen trong he gen gidng 1 

dudi cac dieu kien bat lgi khac nhau va d3 xac djnh 
dugc 18 gen NAC cd sy; tdng cudng miic dp bilu hien, 
trong dd cd gen OsNACIO (Jeong etal, 2010), Sy bilu 
hien ciia gen OsNACIO trong cay chuyin gen ldm tang 
cudng khd nang chdng chiu han, man va lanh d giai 
doan phat trien smh duong cua cay, va djc bi?t la tang 
cudng kha nang chdng chiu hgn trong giai dogn sinh 
san. Cay liia dugc chuyen gen OsNACIO cd h^ rl phat 
hien hon vd cd nang suat cao han so vdi cay ddi chimg 
trong ca dieu kien binh thudng va dilu Id$n han hdn. 

Trong nghien ciiu nay, chiing tdi da phan lap 
dugc gen OsNACIO tir mgt gidng Iiia indica va nhan 
ddng vao vector pGEMT vdi muc tieu Iam phong 
phu ngudn gen phuc vy cho cdng tdc nghiln ciru tao 
gidng cay tr6ng chju hgn, man theo djnh hudng 
chuyen gen d Viet Nam. 

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU 

Nguyin lieu 

Gidng Ilia Pusa Basmati do Trung tam KI thuat Di 
tiiiyin vd Cdng nghe Sinh hgc Qudc t l (An Dd) cui^ 
cap; chiing vi khudn E coh DH5a do Bp mdn Benh hgc 
phan hi, Vien Di truyen Ndng nghiep cung cdp. 

Cac loai enzyme gidi hanEco^ NcoV Pstlsii 
dyng trong thi nghiem cOa hang Fermentas. Vj fri nhan 
biet ciia cdc enzyme gidi hgn theo hitih 

Cac dogn oligonucleotide diing cho phan ung 
PCR nhan bdn gen dugc thilt k l dua trgn trinh ty 
gen da cdng bd tren Ngan hang gien thi gidi (ma sl 
NM^̂ OO 1072566.2) va tdng hgp bdi hang Sigma 
(Bdng I), 

Bang 1. Trinh ty cac oligonucleotide si> dyng trong nghi6n ciru. 

Tdn moi 

NACIO-Fw 

NACIO-Rv 

SP6 

T7 

Trinh t i^ m6i 

5'.GGATCCATGCCGAGCAGCGGCGGCGC-3' 
BamHl 

5'-GGATTCGGATCCCTACTGCATCTGCAG-3' 
BamHl 

5-ATTTAGGTGACACTATAGAA-3' 

5'-TAATACGACTGACTATAGGG-3' 

P h u m g p h i p (ijcl, MS a 2S°C. Caynon dugc xit ly stess trong 3 h 

Tach chiitRNA iSng si lir cay lia xuU stress: ^^ ' ^ * ' ' ' "8™ iS Uong dung djch NaCI 200 mM 
(xu li man); (2) ngam i l trong dung dich PEG 20% (xtr b' 

Hat lua Indica dugc pha ngu o- 42°C trong 3 ngay, han); (3) ngam rS trong nuoc v4 gitt ct 4"C (xii h' lanh); 
sau do cho nay mSm va smh tmong 15 ngay trong dung (4) diit ciy tren giiy thim trong khong khi (xir li mSt 
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nudc), RNA tdng sd dugc tdch chiet tir 5 g Iiia da xii Iy 
stress, sii dyng d^m GITC theo phuong phap cua 
Sambrook(I989), 

T6ng hpp cDNA: 

Hai pg mau RNA tinh sgch dugc dung cho phan 
ling tdng hgp cDNA bdng bp kit "sinh tdng hop 
cDNA" theo quy trinh cua hdng Stratagene, sir dyng 
mM oligo dT. 

Ph&nI4pgen OsNACIO: 

Gen OsNACIO phan lap tir cDNA ciia cdy liia da xir 
l;̂  sffess bang ky thuat PCR vdi chu ky nhiet: 94''C - 5 
phiit; (94*'C - 30 giay, 56''C - 20 giay, 72''C - 40 
giay) X 35 chu ky; 7 2 ^ - 7 phiit va bdo quan d 4''C. 
San phim PCR dugc tinh sach bdng bp kit GenJET-TM 
Gel Extraction ciia hang Fermentas. 

Nhan dong gen OsNACIO: 

Dogn gen OsNACIO nhan ban bdng PCR duoc nhan 
ddng bang bg kit pGEMT Easy theo qui trinh di kem 
ciia hdng Promega. Plasmid tai td hgp 
•^EMVOsNAClO duoc tach chiit hi vi khudn E. coh 
bdng bp kit GenJETTM Plasmid Miniprep ciia hang 
Feimentas va bdo quan d -20''C, 

Gidi ttinh tugen OsNACIO: 

Ttinh hr gen dugc xac djnh bang thiet bi ty dgng 
\BI 3100 dua tren nguyen tdc ciia phuong phdp 
Sanger cd sir dung cac dideoxyribonucleotide. Ket 
qua giai trinh ty dugc xii' li bdng phan mem BioEdit. 
Trinh ty gen sau khi xis ti dugc so sanh vdi co sd dii 
lipu tren Gene Bank va phan tich bang phan mem 
Genetyx 4,0. Qua trinh gidi trinh tu gen OsNACIO 
dugc tien hanh tai cdng ty Macrogen, Han Qudc. 

KET QUA VA THAO L U A N 

Phan lap gen OsNACIO tir cDNA cua gi^ng lua 
Indica xix ly stress: 

De phan lap gen OsNACIO, chiing tdi da tien 
hanh xir Iy cay lua non vdi cdc dilu kien stress khac 
nhau (PEG 20%, NaCi 200 mM, 4°C va d l khd 
trong khdng khi) vd tach chiet RNA tdng sd bang 
d?m GITC, Ket qua dien di RNA tren gel agarose 1% 
cho thdy chimg toi da thu dugc cac raau RNA tinh 
sach ddra bao ham hrgng cho thi nghiem phan lap 
gen (Hinh I), Mau RNA tinh sach dugc chung tdi sir 
dung lam khuon cho phan iing sinh tdng hpp cDNA, 
sir dyng oligo-dT lara raoi, Phan iing dugc thyc hien 
d 4 2 ^ trong 60 phiit va san pham dugc sii dyng tryc 
tiep lara nguyen heu cho phan iing PCR phan 

Hinh 1. K i t qua dien di RNA tdng so XLP ly lanh (gi^ng 1), 
PEG 20% (gi ing 2), NaCI 200 mM (gieng 3) va han (gieng 
4) tren gel agarose 1%. Gieng M thang chuan 1 kb 

Hinh 2. Ket qua d i |n di san pham PCR nhan ban doan gen OsNAC lit cDNA ciia gidng lua Indica xCr ly stress tren gel 
agarose 1 % . Phan dng PCR dugc thyc hign vdi nhiet dp g§n mdi 53°C-20 giay (A) va 56''C-20 giay (B), si> dung Ithuon la 
m i u cDNA tdng hgp tu- RNA tSch chiet t u cay lua duoc x i ly dugc xu" ly lanh (gilng 1), PEG 20% (gieng 2), NaCL 200 mM 
(gi lng 3) va h^n (g i lng 4). Mau doi chCfng am (gieng 5) khong c6 DNA khuon. Gi lng M- thang chuan DNA Ikb. 
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Dya vdo trinh tu nucleotide cua gen OsNACIO 
dugc cdng bo tren ngan hang gen, chiing tdi da thiet 
kl cap mdi NACIO-Fw/NACIO-Rv (Bang 1) dl sii 
dung cho phan iing PCR nhan bdn dogn gen 
OsNACIO hi cDNA ciia gidng liia Indica xu li stress 
Phan irng PCR dugc thuc hien 35 chu ki, d cac nhiet 
do gan mdi 53''C trong 40 giay vd 56''C trong 20 
gidy. Ket qua dien di san pham PCR tren gel agarose 
1% cho thay d nhiet dp gan radi 53''C chiing tdi da thu 
dugc bang DNA cd kich thudc xap xi 1,2 kb, tuong 
ling vdi kich thudc ly thuyet ciia gen OsNACIO, tuy 
nhien trong san pham ctia phan iing cung cdn chira 
nhieu bang DNA khdng dac hieu (Hmh 2A). Khi thyc 
hien phan iing PCR vdi nhiet do gan mdi 56''C trong 20 
giay, chung tdi da thu dugc I bang DNA dac hi?u d 
phdn ling sir dung cDNA tdng hpp hi raau RNA cua 
cay liia xii ly trong dung djch PEG 20%. San phara thu 
dugc cd kich thudc khodng 1,2 kb (gieng 2, Hinh 2B), 
diing vdi kich thudc tinh todn ly thuyet ciia doan gen 
can nhan bdn la 1159 bp, cho thay chiing tdi da phan 
lgp dugc doan gen mong mudn hi cDNA ciia cay lua 
xii ly han, 

Nhan ddng gen OsNACIO vdo vector pGEMT 

Sdn phdm PCR nhan ban gen OsNACIO tir cDNA 
sau khi tinh sach bdng bd kit GenJET-TM Gel 

Exh-action (Fermentas) dugc chiing tdi g h ^ noi tr^c 
tilp vdi vector pGEM-T, sii dyng bdng b(j kit nhSn 
ddng pGEM®-T Vector System II (Promega), Sda 
pham ciia phdn iing ghep noi dugc biln ngp vdo t l bdo 
kha bien E coli chiing DH5a vd cdy ti^i trSn moi 
trudng chpn lgc LB cd bd simg chat khang sinh 
ampicillin 50 pg/ml, chat cam ling IPTG va co chat 
X-Gai, Theo Iy tiiuylt, cac khudn lac xuat hi^n tren be 
raat mdi trudng cd mdu trdng Id khudn lgc chiia 
plasraid tai td hgp, trong khi do cac khudn lgc cd mdu 
xanh Id nhiing khudn lac mang plasmid nguyen ban tii 
ddng vdng. De xac dinh sy cd mat ciia gen OsNACIO 
trong the bien nap, chiing tdi chgn ngau nhien mgt s6 
khuan Igc trang va kiem tra bdng PCR vdi cap mdi dac 
hieu NACIO-Fw/NACIO-Rv. Kit qua di^n di san 
phdra PCR tten gel agarose 1% cho thay phan iing 
PCR tir khudn Id cac khuan Igc sd I vd 3 - 8 cho mgt 
bang DNA dac hi?u cd kich thudc xdp xi 1,2 kb, 
tuong img vdi kich thudc ly thuyit cua gen OsNACIO 
(hinh 3, gilng 2, 4 - 9 ) . Ngugc lai, d phan ung PCR 
kiem tra khuan lac sd 2 (Hinh 3, gilng 3), chiing tdi 
khdng thu dugc bang DNA nao, tuang ty nhu kit qua 
ciia phdn iing ddi chiing dm (Hmh 3, gilng I), Ket qua 
nay chiing td cdc khuan Igc sd I va 3 - 8 Id nhimg 
khuan Igc marig vector tai td hgp pGEM-T chiia doan 
gen mong mudn OsNACIO. 

_: « . M f c t f U k * * . — 

Hinh 3. Ket qua PCR kiem tra mot sd khuSn Igc trSng vd'i cap mdi dac hieu. Gilng M thang chuin DNA Ikb 
gieng 1 ddi chirng am (khudn la HjO), gieng 2 - 9' san ph^m PCR tCf khuon 1̂  cac khuin Igc so 1 - 8, 

Dl khdng dinh cdc khudn lac thu dugc cd thuc 
sy mang plasmid tdi td hpp chiia doan gen OsNACIO 
mong mudn hay khdng, chiing tdi da chpn nglu 
nhien 1 khudn lac trdng ducmg tinh dl nudi va tinh 
sach plasmid theo quy trinh ciia bg kit GenJETTM-
Plasmid Miniprep. Sy cd mat ciia doan gen 
OsNACIO trong plasmid dugc chiing toi xdc dinh 
bang phuang phap PCR va phuang phap xir ly vdi 
enzyme cat gidi hgn. 

Phdn ling PCR kiem tta plasraid tai td hop dugc 
chiing tdi thuc hien vdi 2 cap mdi' cap mdi dac hieu cua 

vector pGEM-T (T7/SP6) cd khoang cdch 186 bp tten 
vector pGEM-T vd cap radi dac hieu ciia doan gen 
OsNACIO (NACIO-Fw/NACIO-Rv). San jshdm PCR 
sau dd dugc dien di tren gel agarose 1%. Kit qua dien 
di sdn phdm PCR tren gel agarose 1% tten hmh 4 cho 
thay vdi cgp mdi dac hieu chiing tdi thu dugc mdt bang 
DNA CO kfch thudc khoang 1,2 kb (Hinh 4A, gilng 1). 
San phdm PCR vdi cdp radi vector cho mdt bdilg DNA 
cd kich thudc khoang 1,4 kb, phii hgp vdi kich thudc 
doan DNA theo tinh toan ly thuyit, bao gdm 1159 bp 
cua doan gen OsNACIO va 186 bp ciia vector pGEM-T 
(Hinh 4A, gilng 3). 
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E)l khdng dinh chdc chdn hon doan DNA dd dugc 
chin vao vector pGEM-T la gen OSNACIO, chiing tdi 
ticti hdnh thi nghi?ra xii ly plasmid tdi td hgp dd duoc 
tinh sach hi khuan lac duong tinh vdi cdc enzyme cdt 
gidi hgn khdc nhau, Vj tti chen doan gen OsNACIO tten 
vector pGEM-T ndm giiia 2 vi tri nh|n bilt ciia enzyme 
£coRl. Ngodi ra trong trinh ty ciia doan gen OsNACIO 
c6 mpt vj tri nhan bilt ciia hai enzyme Ncgl (tgi vj tti 
157) vd Psll (tai vi tti 1139). ttong khi tten vector 
pGEM-T cung cd mpt ttinh hr nhan biet cua cdc 
enzyme nay. Chinh vi vay chiing tdi sii dung cdc 
en/v'me ndy de xac dinh sy cd mU ctia doan gen 
Oii\.lClU ttong vector tdi Id hyp. Ket qud thu duoc 

tren hinh 4B cho thay san pham ciia phan img cdt ddng 
thdi bdng £coRI cho hai bdng DNA, bdng DNA thit 
nhdt cd kicii thudc khodng 3,0 kb Id bd khung nguyin 
bdn ciia vector pGEM-T, bdng DNA cdn lai chinh la 
doan gen OsNACIO cd kich thudc khoang 1,2 kb (Hinh 
48 , gieng 2). Ddi vdi phdn img cdt gidi han bdng Ncol 
va Pstl, chimg tdi ciing thu dupc hai bdng DNA cd kich 
thudc diing vdi cac kich thudc tinh todn ly thuyet (Hinh 
4B, gieng 3 vd 4) (Cu the vj tri cdt gidi ban cac logi 
enzyme vd kich tliudc bdng thu dugc the hien ttong 
hinh 5). Cdc ket qud thu dugc nay cho phdp chiing tdi 
khdng djnh chdc chdn hem VIQC nhan ddng thdnh cdng 
ttinh tu ma hda ciia gcii (h V ICIO van vector pGF,M-T 

M 1 J 4 

Hinh 4. K^l qua ki^m tra vector tdi td hgp pGEM/OsNACIO. (A) K4t qua dign dl san ph im PCR trgn get agarose 1 % gi4ng 1 
vd 3: khudn Id pGEM/OsNAClO, gieng 2 vS 4 doi chO-ng am (khufln Id H;0). g i lng 1 vi 2 PCR vtfi c§p moi T7/SP6, gieng 
3 vd 4- PCR vdi c3p mdi NACIO-Fw/NACIO-Rv (B) K 4 I qua dien di san ph im cat gidi han trfen gel agarose 1%; g i lng 1: 
vector tdi td hgp pGEM/OsNAClO nguydn bdn, gieng 2 san ph im c l lg io ' i hgn b ing EcoRI, g i lng 3 san p h i m c i t g i i ' i hgn 
bing Ncol. gieng 4 sdn phdm c i t gidi hgn b ing Pstl. Gieng M: Thang DNA chuin 1 kb 

Hinh 5. Vi tri nhgn biet cua cdc enzyme gidi hgn tren plasmid tdi to hgp pGEU-T/ OsNACIO 

Phan tich trinh ty gen OsNACIO ciia giong lua Indka 

D I so sdnh doan gen OsNACIO phan lap 
dupc tir giong liia indica vdi cdc gen OsNACIO 
ciia gidng \<sa japonica dd dugc cdng bd, chiing 
tdi t i ln hdnh gidi trinh tu doan gen ndy trong 

vector tdi Id hgp pGEM/OsNACIO bdng he thong 
may gidi trinh ty ABI 3100. Ket qua gidi trinh ty 
sau dd dugc xii Iy bdng phan mim Bioedit (Hinh 6) 
vd so sanh vdi trinh tu gen OsNACIO ciia gidng liia 
Japonica dd dugc c bd tren Ngan hdng Gen 
Thi gidi. 



Pham Thu Hdng et a 

kmJMklM 

AmmAfm ̂ fc^tt 
Hinh 6. Mgt phdn kit qua giai ttinh gen OsNACIO bdng radi SP6 (tren) vd T7 (dudi). 

I 

OaHAClO-Iodlca 
QBNACIO-Jajwniu 1 
OsNACto-Japooica Z 
C*HJLC4-i]«poniCB 
OsNACS-JAponica 
OSHAC6-Japonica 

OsHAC10-Indies 
03NJLC1D-Ja]»ttk» 1 
OsNAClO-^dpontCK 2 
08NAC4-Japftniea 
OsNACS-JBpvnlcti 
OsNACe-Japoniea 

OSNACIO-Indica 
09NAC10-Jsponic« 1 
OsNAC10-Japonica 2 
09HA€4-Japanlea 
OaNACS-Japonlca 
OaMAC 6-Japonica 

ppsrRFsimireUrfTRnkNQjfilsiiu 
-LPP(iFnFHPT[>rE[ I rHTI W}i lpVK( 
ippsrurHPTDUi I f i m MOJ *BIK( 

^SOPSDAEAlTLnLPPCrRFHPTDZEL ^ Y L ^RKV^PI 
—QC ^ ( t P P G r R r a P T t ^ i ni%i :IU«:CGLPLAI 
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Hinh 7. K i t qua so sanh trinh t y axit amin cua protein OsNACIO cua gidng liia Indica (OsNACI 0-indica) so vdi cdc protein 
0SNAC3, OsNAC4, OsNACIO, OsNACO cua gidng Japonica da cdng bd tr6n NgSn hSng Gen T h i gidi, VOng tin hi§u djnh 
v| nhdn dugc ki hi^u bdi ddu (•), cac viing bdo thu ciia protein NAC dugc kl hi#u ti> MV 
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Kit qua phan tich trinh ty cho thdy doan trinh 
ty chita gen OsNACIO phan lap dugc tur gidng lua 
Indica cd chieu dai 1183 bp va trinh ty nucleotide 
cd raiic dp tuang ddng so vdi trinh tu da dugc cdng 
bd ma sd NM__001072I59.I va NM_00I072566.2 
dat ldn luat la 75,3 % va 90,9%, Trinh tu DNA 
phan lap dugc chira khung dpc md ma hda cho 
protein OsNAC 10 cd dg dai 171 axit amin, trong dd 
cd rapt vung tin hidu dinh vi nhan PRDRKYP phd 
bien cho cac nhan td phien ma vd bdn vimg bao thii 
dac trung cua hg protein NAC (Hinh 7) (Ishida et 
al, 2000; Jensen et al, 2010; Xie et al, 2000). Ki t 
qua so sanh trinh ty axit amin suy dien cho thay 
trinh tu axit amin cua gen OsNACIO c i a giong lua 
indica cd miic do tuong ddng so vdi hai trinh tu 
OsNACIO cua gidng japgnica da cdng bd la 
92,03% (ma sd NM_001072I59.I) va 99,17% (md 
sd NM^OOI072566.2). Tuy nhien, cac vj tri axit 
amin sai khdc deu ndm d phia dau C, khdng thupc 
phara vi cdc viing bao thii ciia protein NAC va cd IS 
khdng gay anh hudng tdi hoat d$ng chiic nang cua 
protein. 

Tit cdc ket qua thu dugc d tren, chiing tdi cd the 
ket luan dd phan lap vd nhan ddng thanh cdng gen 
OsNACIO ma hoa cho nhan td phien ma OsNACIO 
tham gia vao qua trinh dap img stress d gidng liia 
Indica. San pham nhan ddng se dugc chiing tdi tiep 
tuc sii dung cho cac nghien cuu tao gidng cay 
chuyen gen OsNACIO. 

KET LUAN 

Bdng phuang phdp RT-PCR, sir dung mau RNA 
tong sd tach chiet tit than cay liia dugc xu ly han, 
chiing toi da phan lap thanh cdng gen ma hda nhan td 
phien ma OsNACIO cua gidng Iiia Indica. Doan gen 
phan ldp da dugc chimg tdi nhan ddng thanh cdng vao 
vector pGEMT va giai trinh hr ddy du. Gen OsNACIO 
ctia giong liia Indica cd mite do tuang ddng 98% so vdi 
trinh tu gen OsNACIO ciia gidng Ida Japonica da dugc 
cdng bd tren Ngan hang Gen The gidi. San pham nhan 
ddng gen OsNACIO se dugc su dung lam ngudn vat 
lieu cho nghien ciiu t^o gidng cay chuyen gen cd kha 
nang chdng chiu cao vdi cdc dieu kien stress. 

L61 ckm an: Cong trinh duac ihi/c hiin bai ngudn 
kinh phi ctia quy phdt triin Khoa hgc va Cdng nghi 
Qudc gia - NAFOSTED va ngudn vgt lieu gidng liia 
indica aia Trung tdm Cong nghe sinh hgc vd Ki 
thugt Dl truyin Qudc tiAn Dg (ICGEB). 
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ISOLATION OF OsNACIO GENE I N V O L V E D IN D R O U G H T T O L E R A N C E FROM 

INDICA RICE 

Phara Thu Hang, .Nguyen Duy Phuong and Phara Xuan Hoi* 

Agricultural Genetics Institute. Vietnam Academy of Aricultural Sciences 

SUMMARY 

Plants response to adverse environment by initating a series of signaling processes including activation of 
transcription factors that can regulate expression of various stress-responsive and adaptive genes. NAC family 
(NAM, ATAFI/2, CUC2), which is the largest plant transcription factor family, plays a important role in 
development and stress responses in plant, OsNACIO, is expressed predominantly in roots and panicles and 
induced by drought, high salinity, and abscisic acid, Overexpression of OsNACIO in rice increased the plant 
tolerance to drought, high salinity, and low temperamre at the vegetative stage. More importantly, the 
OsNACIO plants showed significantly enhanced drought tolerance at the reproductive stage. In this study, we 
isolated OsNACIO gene from drought-treated Indica rice cDNA, As a result, the length of Indica rice 
OsNACIO cDNA is 1183 nucleotides, contains a 516 bp-ORF encoding for OsNACIO protein, Amino acid 
sequence alignment of Indica OsNACIO protein and homologs GeneBank-registed OsNACIO 
(NM_OOI072159.I and NM_001072566.2) shows that they had striking homology (92,03% and 99,17%, 
respectively). Analysis of its deduced amino acid sequence indicated that this protein contains four C' 
domains and one putative nuclear localization signal at N-terminal like all well-known NAC proteins. 
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