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Tém tit: Ho NAC (NAM, ATAF1/2, CUC2) la ho gen 16n nhat thudc nhém gen ma héa nhan tb
phién md duoc tim thdy & thuc vat, c6 vai trd quan trong trong sy phat trién va ddp tng voi diéu
kién bat lgi cta thuc vat. Trong nghién clru nay, ching t6i da phan 1ap dugc mot doan gen ma héa
cho nhén t6 phién ma OsNACS5 tir cDNA cua gidng lda Indica xir 1y han. Gen OsNACS phan lap
duoc ¢co chiéu dai 993 nucleotide, c6 mtrc d6 tuong déng vé trat tu nucleotide so vdi trinh tu gen
OsNACS5 cua giéng lda Japonica da dugc cong bd trén ngan hang gen thé gidi (md sb
NM_001072451.1) dat 98%. Két qua phan tich trinh tw axit amin suy dién cho thiy nhén t6 phién
ma OsNACS cua giéng lda Indica c¢6 330 amino acid, chra mot trinh ty tin hi€u dinh vi nhan
PRDRKYP dic trung cho céc nhan t5 phién ma phia diu N va nim viing peptide khdc dic trung

cua ho protein NAC.

Tir khéa: Chiu han, lda Indica, nhan t phién ma, OsNACS, chuyén gen.

1. Mé dau

Duéi diéu kién bét 1oi cia méi truong nhu
han, man, lanh..., thuc vat phai thay ddi cac
qud trinh sinh 1y va sinh héa dé ton tai va thich
nghi. O muc d6 phan tir, diéu kién bét loi moi
truong s€ lam cho thuyc vat gia ting muc do
biéu hién va tich lily ciia hang loat cdc gen va
protein d4p tng bét lgi mdi truong. Céc gen dap
{g bat loi moi trudng duge chia 1am 2 nhém:
(1) nhém gen chirc ning truc tiép chéng lai diéu
kién bt loi va (2) nhém gen diéu hoa biéu hién
ctia cdc gen chirc nang tham gia tryc tiép vao
phan tmg chéng chiu diéu kién bat loi [1]. Cic
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gen mi héa nhén t6 phién ma thuéc nhém thir
hai va 1a nhém gen 16n. Nhém gen ma héa nhan
t6 phién md midc di khong tham gia tryc tiép
vao phan ung ddp tng voi didu kién han cua
thyc véat nhung su biéu hién cua ching lai cé
vai tro kich hoat su biéu hién cua rt nhiéu gen
chuc ndng khic tham gia vao qua trinh dap ing
han, dan t6i lam ting cuong kha ning chiu han
O thyc vat. Phat hién nay da mé ra mot hudng
nghién ctru rit méi cho linh vyc chon gibng
chuyén gen & thyc vat, d6 1a chi can chuyén
mdt hay mot vai gen ma héa nhéan té phién ma
thay vi vai trim gen chirc ning vao cdy dé ting
cuong tinh chong chiu cia cdy trong. Chinh vi
1i do nay ma céac nghién ctru phan lép, dac tinh
hod cic gen ma héa nhan t6 phién mi lién quan
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dén tinh chdng chiu véi céc diéu kién bat loi
dang tré thanh dinh hudng nghién ctru day tiém
nang trong vi¢c chon tao giéng chiu han, mén,
lanh.

Céc nhan tb phién ma ho NAC chua trinh tu
dong nhat (dau tién duoc phat hién tir petunia
NAM va tor Arabidopsis ATAF1, ATAF2 va
CUC) goi la vung hoat dong NAC & dau N 1a
mot ho gen dac trung cia thyc vat, ¢ vai tro
quan trong trong viéc xac dinh md phan sinh
dinh chdi; biét héa cic co quan ré, hoa trong
sinh truong phat trién thyc vat; phan tng voi
diéu kién bi t6n thuong va tic nhan gy hai tan
cdng; tang cuong tinh chiu han, mén va cac
didu kién bat loi thoi tiét [2-5]. Cho t6i nay da
c6 khoang 117 gen NAC trong hé gen
Arabidopsis va 151 gen NAC trong hé gen lda,
26 gen NAC & ho cam chanh, 152 gen NAC &
dau tuong va thude 14 da duoc phan 1ap nhung
chi mét sb it gen NAC duoc nghién ciru chirc
ning [6-9]. Phan 16n protein ctia gen NAC chira
viing bim DNA ¢ tin ciing dau N ¢6 d6 bao thu
cao, trinh ty tin hi¢u dinh vi nhan va mdt ving
tan cting dau C bién ddi [7].

Gen mi héa nhén t6 phién ma ho NAC lién
quan dén tinh chdng chiu véi bat loi mdi trudong
& lda, SNACI dau tién dugc phan 1ap va nghién
ctru chi tiét ddc tinh [7]. Cay lda chuyén gen
SNACI tang cuong tinh chiu han, man va két
qué phan tich microarray cho thiy biéu hién cua
gen ngoai sinh SNAC/ da hoat héa hang loat
gen chirc ning lién quan dén tinh chiu han. Két
quéa thir nghiém trén ddng rudng cic ciy lda
chuyén gen SNACI cho ning suét cao hon 22-
34% so véi cdc cdy dbi chimg ¢ didu kién han.
Tuong ty, nhém nghién ctru cua Shinozaki and
Yamaguchi-Shinozaki (2007), da phéan lap va
nghién ctu dic tinh gen OsNAC6. Két qua
nghién ciru cho thay céc ciy lda chuyén gen
tdng cudng tinh chiu han, man va lanh. Dac
biét, ngoai viéc tang cuong tinh chdng chiu véi

bat lgi thoi tiét, cAy lda chuyén gen OsNAC6
con tang cuong tinh khiang bénh bac 14 so voi
ciy ddi ching [5]. Trong mot so nghién ciu
gan day, gen OsNACS ciing dugc ching minh
la c6 lién quan dén tinh chéng chiu véi diéu
kién bét loi ctia mdi trudong. Protein OsNACS
dinh vi trong nhan va biéu hién manh trong céc
diéu kién han, man, lanh va xt ly ABA [10].
Trong nghién ctu nay, chiing t6i da phan lap
dugc gen OsNACS tir gidng liia indica va nhan
dong vao vector pGEMT v&i muc tiéu lam
phong phi ngudn gen phuc vu cho cong tic
nghién ciru tao gidng cdy trong chiu han, min
theo dinh hudng chuyén gen.

2. Nguyén liéu va phwong phap nghién ctiru
2.1. Nguyén liéu

Gidng lia Indica do Trung tim Ki thuat Di
truyén va Coéng nghé Sinh hoc Quéc té (An Do)
cung cép; chung vi khuan E. coli DH5a do B
mdn Bénh hoc phan t, Vién Di truyén Nong
nghiép cung cip.

Céc doan oligonucleotide dung cho phan
mg PCR nhan ban gen duogc thiét ké dua trén
trinh tu gen dd cong b trén Ngin hang gen thé
giéi (ma s6 NM_001072451.1) va tong hop boi
hang Sigma (Bang 1).

Béng 1. Trinh tu céc oligonucleotide sir dung trong
nghién clru

Tén méi  Trinh ty moi

OsNACS5- 5°-GGATCCATGGAGTGCGGTGGT-3’
Fw

OsNACS5- 5°-GGATTCTTAGAACGGCTTCTG-3’
Rv

SP6 5-ATTTAGGTGACACTATAGAA-3’

T7 5’-TAATACGACTCACTATAGGG-3’
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2.2. Phuong phdp

Tdch chiét RNA tong sé tir cdy lia xir li
stress:

Hat lda Indica dugc pha ngi & 42°C trong 3
ngdy, sau d6 cho nidy mam va sinh truong 15
ngay trong dung dich MS ¢ 28°C. Ciy non
dugc xur 1y stress trong 3 h bang cich: (1) ngdm
ré trong dung dich NaCl 200 mM (xtr 1i mdn);
(2) ngdm ré trong dung dich PEG 20% (xu i
han); ngdm ré trong nudc va gitt & 4°C (xir If
lanh); (4) dat cdy trén gidy thdm trong khong
khi (xir Ii mat nudc). RNA téng sb duoc tich
chiét tir 5 g lda da xur 1y stress, s dung dém
GITC theo phuong phédp ctia Sambrook va cong
su, 1982 [11].

Téng hop cDNA:

2,5 ug mau RNA tinh sach dugc dung cho
phan tmg tong hop cDNA bang bd kit “sinh
tong hop cDNA” theo quy trinh cia héng
Stratagene, str dung moi oligo dT.

Phan ldp gen OsNACS:

Gen OsNACS phan 13p tor cDNA cua cay
lda da xtr 1y stress bang ky thuat PCR véi chu
ky nhiét: 94°C-5 phiit; (94°C — 30 gidy, 56°C —
20 gidy, 72°C - 40 gidy) x 35 chu ky; 72°C - 7
phiit va bao quan & 4°C. San pham PCR duoc
tinh sach bing bd kit GenJET-TM Gel
Extraction cua hang Fermentas.

Nhan dong gen OsNACS:

Poan gen OsNACS5 nhin ban bang PCR
dugc nhan dong bang bo kit pGEMT Easy theo
qui trinh di kém cua hang Promega. Plasmid tai
t6 hop pGEMT/OsNACS dugc tach chiét tir vi
khuan E. coli bang bd kit GenJETTM Plasmid
Miniprep cua hdng Fermentas va bdo quan & -
20°C.

Gidi trinh tu gen OsNAC5:

Trinh ty gen dugc xdc dinh b;"mg thiét bi tu
dong ABI 3100 dua trén nguyén tic ciia phuong
phédp Sanger c6 su dung céc

dideoxyribonucleotide. Két qua giai trinh tyr
dugc xir 1i bang phan mém BioEdit. Trinh ty
gen sau khi xtr If dugc so sanh voi co so dir ligu
trén Gene Bank va phén tich bang phian mém
Genetyx 4.0.

3. Két qua va thao luan

Phan 1ap gen OsNACS5 tir cDNA cua gidng
lda Indica xt 1y stress:

Dya vao trinh tuy nucleotide cua gen
OsNACS dugc cong bd trén ngin hang gen
(AB028184.1), chiing toi da thiét ké cip modi
OsNAC5-F/OsNAC5-R (Bang 1) dé su dung
cho phan trng PCR nhén ban doan gen OsNACS5
tir cDNA cua gibéng lida Indica xt Ii stress. Phan
ung PCR dugc thyc hién 35 chu ki, ¢ cac nhiét
d6 gin moi 52°C trong 40 gidy va 56°C trong
20 gidy. Két qua dién di san phdm PCR trén gel
agarose 1% cho thdy ¢ nhiét do gan modi 52°C
ching t6i da thu dugc bang DNA c¢6 kich thudc
xap xi 1 kb, tuong tmg véi kich thudc 1y thuyét
clia gen OsNACS, tuy nhién trong san pham cua
phan (g ciing con chira nhiéu bang DNA khéng
dac hiéu (Hinh 1A). Khi thyc hién phan tng PCR
voi nhiét d6 gdn moi 56°C trong 20 gidy, chiing
toi da thu dugc 1 bang DNA dic hi¢u ¢ phan ung
str dung cDNA tong hop tir mau RNA téch chiét ¢
than cay lda xur ly trong dung dich PEG 20%. San
pham thu dugc ¢6 kich thudc khoang gan 1000 bp
(giéng 4, Hinh 1B), ding véi kich thudc tinh todn
Iy thuyét ctia doan gen can nhan ban la 990 bp
cho thdy chiing tdi da phan 1ap dugc doan gen
mong mudn tir cDNA cua cdy Ida xir 1y stress.
Ngoai ra, dya trén sy twong dong giita san phim
clia cc phan tmg PCR véi cip mdi gen actin (gen
noi chuén) st dung khuon 1a cic mau cDNA nay
(sb liéu khong trinh bay), ching t6i c6 thé tam
thoi xdc dinh gen nay biéu hién manh nhat trong
diéu kién han tai thoi diém 3 gio sau khi tiép xic
v6i didu kién stress so voi céc diéu kién stress
khéc.
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Hinh 1. Két qua dién di san phdm PCR nhén ban doan gen OsNACS tir cDNA cua gibng liia Indica xir 1y stress
trén gel agarose 1%.

Ghi chii: A. Phan tng PCR vé6i nhiét 6 gin mdi 52°C-40 gidy, giéng M: Thang DNA chuin 1kb; giéng 1 — 3: cDNA
tdng hop tir RNA tich chiét & than, giéng 4 — 6: cDNA tdng hop tir RNA téch chiét & r&, giéng 1 va 4: miu lda xir 1y voi
NaCl 200 mM, giéng 2 va S m':m Ida xur ly voi PEG 20%, giéng 3 va 6: m':m lda xur 1y & 4°C; giéng 7: dbi chung 4 am. B. Phan
trmg PCR v6i nhiét ¢ gan moi 56°C 20 gidy, giéng 1: d6i chimg am, gleng 2: mau Ida dé kho trong khong khi; giéng 3: mau
lda xtr Iy v6i NaCl 200 mM, giéng 4: mau lda xtr 1y v6i PEG 20%, giéng 5: mau lda xir 1y & 4°C.

Nhan dong gen OsNACS5 vao vector
pGEMT

San pham PCR nhin ban gen OsNACS tir
¢cDNA sau khi tinh sach bang bo kit
GenJET-TM Gel Extraction (Fermentas) duoc
chiing t6i ghép nbi truc tiép véi vector pGEMT,
sit dung bang bo kit nhan dong pGEM®-T
Vector System II (Promega). San phim cua
phan tng ghép ndi dugc bién nap vao té bao
kha bién E.coli ching DH50 va cdy trai trén
mbi trudng chon loc LB ¢6 bd sung chit khang
sinh ampicillin 50 pg/ml, chit cam ung IPTG
va co chit X-Gal. Theo Iy thuyét, cic khuan lac
xudt hién trén bé mat mdi truong cé mau tring
1a khuan lac chira plasmid tdi to hop, trong khi
d6 cdc khuan lac ¢6 mau xanh 1 nhitng khuan
lac mang plasmid nguyén ban ty déng vong. Dé

xac dinh sy c6 mat ciia gen OsNACS trong thé
bién nap, ching t6i chon ngiu nhién mot s6
khuan lac tring va kiém tra bang PCR véi cip
mdi dic hidu OsNAC5-F/OsNAC5-R. Két qua
dién di san pham PCR trén gel agarose 1% cho
thdy phan tmg PCR tir khuon 12 cdc khuan lac
s6 1 — 6, 8 va 9 cho mot bang DNA dic hiéu c6
kich thuéc xap xi 1kb, twong tmg véi kich
thudc 1y thuyét ciia gen OsNACS (Hinh 2, giéng
1-6,8va9). Nguoc lai, & phan tmg PCR kiém
tra khuan lac s6 7 hay sb 10, chiing t6i khong
thu dugc bang DNA nao hay bang DNA c6 kich
thudc 16n hon 1 kb. Két qua nay chimg to cic
khuan lac s61-6,8va9la nhitng khuan lac
mang vector téi to hop pGEMT chita doan gen
mong muén OsNACS5.

Hinh 2. Két qua PCR kiém tra mot s6 khuén lac tréng voi cap moi dic hiéu.
Ghi chi: Giéng M: Thang chudn DNA 1kb; giéng 1 - 10: san phdm PCR tir khuon 13 khuan lac s6 1 — 10; giéng 11: d6i

chung 4m (khuén 1a H,O).
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bé khéng dinh cdc khuan lac thu duoc c6
thuc sy mang plasmid tai t6 hop chira doan gen
OsNAC mong muén hay khéng, chiing toi da
chon ngiu nhién 1 khuan lac tring dwong tinh
dé nuoi va tinh sach plasmid theo quy trinh cua

M 1 2 3 4

1500bp =
1000bp =
750bp =

A

bo kit GenJETTM Plasmid Miniprep. Sy ¢6 mét
cua doan gen OsNACS5 trong plasmid dugc
chiing t0i x4c dinh bang phwong phip PCR va
phuong phép xir Iy voi enzyme cit gidi han.

1500 bp

1000bp ¢
750bp

500bp

250bp

Hinh 3. Két qua kiém tra vector tai to hop pGEMT/OsNACS.

Ghi chii: A. Két qua dién di san phdm PCR trén gel agarose 1%, giéng M: Thang DNA chuén 1kb, giéng 1 va 3: d6i chung
am (khu6n 1a H,0), giéng 2 va 4: khuén 1a pGEMT/OsNACS, giéng 1 va 2: PCR vdi cip rnf)l T7/SP6, giéng 3 va 4: PCR V01
cap moi OsN5-F/OsN5-R. B. Két qua dién di san pham cit gidi han trén gel agarose 1%, giéng M: Thang DNA chuén; gleng
1: vector tdi td hop pGEMT-OsNACS nguyén ban; giéng 2: san phdm cat enzyme gi6i han EcoRI/Pmil; giéng 3: san phim
enzyme gidi han BamHI; giéng 4: san pham cét enzyme gi6i han Psrl.

Phan tng PCR kiém tra plasmid téi t& hop
duoc ching t6i thuc hién vdi 2 cap moi: cdp
moi dac hiéu cua vector pGEMT (T7/SP6) c6
khoang cach 186 bp trén vector pGEMT va cap
moi dic hiéu cua doan gen OsNACS5 (OsNACS-
F/OsNAC5-R). San phdm PCR sau d6 duoc
dién di trén gel agarose 1%. Két qua dién di san
pham PCR trén gel agarose 1% trén Hinh 3 cho
thdy v6i cdp mdi didc hiéu ching t6i thu duoc
mot bang DNA c6 kich thudc khoang 1 kb
(Hinh 3A, giéng 4). San pham PCR v&i cip moi
vector cho mot bang DNA c¢6 kich thudc
khoang 1,2 kb, kich thudc nay phu hop véi kich
thudc doan DNA theo tinh todn 1y thuyét, bao
gdm 990 bp ciia doan gen OsNACS va 186 bp
ctia vector pPGEMT (Hinh 3A, giéng 2).

bé khé“ing dinh chic chin doan DNA da
duogc chen vao vector pPGEMT la gen OsNACS,
chiing t6i tién hanh thi nghiém xu 1y plasmid tai
td hop da dugc tinh sach tu khuén lac duong

tinh voi cdc enzyme cit gidi han khéc nhau.
Trén cap mdi dic hidu duge dung dé nhan ban
doan gen OsNACS c6 thiét ké trinh ty nhéan biét
cua enzyme BamHI va vi tri chén doan gen
OsNAC5 nam giita 2 vi tri nhan biét cia
enzyme EcoRI Xhol. Ngoai ra trong trinh tu cta
doan gen OsNAC5 c¢6 mot vi tri nhan biét cua
enzyme Pmll (tai vi tri 745) va hai vi trf nhén
biét cua enzyme Pstl (tai vi tri 19 va 973), trong
khi trén vector pGEMT khong c6 trinh ty nhan
biét cua cic enzyme nay. Chinh vi vy ching
t6i sir dung cdc enzyme nay dé xic dinh sy c6
mit ciia doan gen OsNACS trong vector tdi to
hop. Két qua thu dwoc trén Hinh 3B cho thiy
san phdm cta phan mg cit dong thoi bang
EcoRl/Pmll cho ba bang DNA, bang DNA thi
nhét ¢6 kich thudc khoang 3,0 kb 1a bo khung
nguyén ban cua vector pGEMT, hai bang DNA
con lai chinh 12 doan gen OsNACS5 bi cat doi
thanh hai doan nhd c6 kich thudc khoang 750
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bp va 250 bp (Hinh 3B, giéng 2). D6i voi phan
g cat giéi han bang BamHI, ching ti thu
duogc hai bang DNA, trong d6 ¢6 1 bang c¢6 kich
thudc xp xi 1 kb 1a kich thuéc hoan chinh cua
doan gen OsNACS (Hinh 3B, giéng 3). Ddi véi
phan tng cét gioi han bang enzyme PstI c6 hai
vi tri nhan biét bén trong trinh tu gen OsNACS,
chung t6i ciing thu dugc chinh xdc bang DNA
c6 kich thude twong ung véi kich thudce tinh
todn ly thuyét (khoang 950 bp) (Hinh 3B -
giéng 4). Céc két qua thu duoc nay cho phép
ching t6i khing dinh chic chin hon viéc nhén
dong thanh cong trinh tw ma héa ctua gen OsNACS5
vao vector pGEMT.

Phan tich trinh tw gen OsNACS cia giong
liia Indica

bé khéng dinh chinh x4c doan gen duoc
nhén ban va nhan dong vao vector pGEMT c6

diing 12 gen OsNACS mong mudn hay khong,
ching t6i tién hanh giai trinh tu doan gen nay
trong vector tai t6 hop pGEMT/OsNACS bang
hé thong mdy giai trinh ty ABI 3100. Két qua
giai trinh ty sau d6 dugc xir 1y bang phin mém
Bioedit (Hinh 4) va so sdnh véi trinh ty gen
OsNACS cua gidng lda Japonica da duoc cong
b6 trén Ngin hang Gen thé giéi (mid sb
NM_001072451.1). Két qua phan tich trinh ty
cho thiy gen OsNACS phén lap duoc tir gidng
lda Indica ¢6 chiéu dai 993 bp, c6 trinh tu
nucleotide twong dong 98% so véi trinh ty gen
OsNAC5 da dugc cdng bd [12]. Poan gen
OsNACS5 phan 1ap dugc ma héa cho mdt protein
dai 330 axit amin, chia day du 5 ving dic
trung cua ho protein NAC va mot vung tin hiéu
dinh vi nhan phd bién cho céc nhan td phién ma
(Hinh 5) [13-15].
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Hinh 4. Mot phin két qua giai trinh gen OsNACS.

Ghi chii: A. Két qua giai trinh ty sir dung mdi T7; B. Két qua giai trinh tu sir dung mdi SP6.

Khi so sanh trinh ty axit amin suy dién cua
gen OsNACS5 phan lap dugc voi trinh tu axit
amin cia protein OsNAC (cia gidng lia
Japonica) di cong bd, ching toi da xic dinh
dugc mot dot bién mat Alanine tai vi trf 184,
mot dot bién thém hai axit amin (Glycine) tai vi

tri 262 va mot dot bién thay thé hai Alanine
bang hai Glycine tai vi tri 313. Tuy nhién, tit ca
céc dot bién nay déu nim ¢ phia ddu C, khong
thudc pham vi cdc vung chic nang quan trong
cua protein NAC.



46 N.D. Phuong va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Tuw nhién va Cong nghé, Tdp 30, S6 4 (2014) 40-47

0sn3-AB026182.1a

J4-]
OsNACS-indica
0OsN6-AB0281685.1a

0sn3-AB0261682.1a
0sN4-AB028183.1a
0sN5-AB02E184.1a
OsNACS-indica

0sN6-AB028185.1a

o : :
st TR O . B -

BE IR

¥ T O <o

0sn3-AB028182.1a

0sN4-ABO

i.la
05\ -\C'- ndica
0sN6-AB02B185.1a

0sn3-AB028162.1a

.
I
1

806§ R =15 Lﬁl“u [
D

0sN4-RBO2B183.1a 'PEKVKLEQQI"?P.S\JAMAPFNHHHQ‘I;
68:GV]

0OsN5-AB028184.1a
OsNACS5-indica

RYDTVCAGEDVKEA,

RYDTVCAGEDVKPARRARAAKGGRIGGGGCARAM-—-KVELS
AK-GGRIGGGGCARAM-—-KVELSDY

VI
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0sNE-RAB028185.1a 215:A';"liFPS———-PS“iPRLHthS’“SEQ\.’L I ————— EFACEV---Q----5QPKIS--EWE 256

Hinh 5. Két qué so sanh trinh ty axit amin ciia protein OsNACS cuia gidng lda Indica (OsNAC5-indica) so voi
cac protein OsNAC3, OsNAC4, OsNACS5, OsNACS6 cua giong Japonica da cong bo trén Ngan hang Gen the
giéi Genetyx 6.0.

. Ghi chii: Trinh ty 5 vung peptide ddc trung cho nhém protein NAC dugc ki hiéu lan Iuot la A, B, C, D, E. Poan peptide
ndm trong ngodc don la ving tin hiu dinh vi nhan. Céc ki tu phia sau tén moi protein 1a ma so cta protein duoc déng Ki trén

Ngan hang Gen thé gidi.

Tir céc két qua thu duoc & trén, chiing tdi co
thé két luan da phan 1ap va nhan dong thanh
cong gen OsNACS5 mi hoa cho nhan t§ phién
ma OsNACS5 tham gia vao qud trinh dép \ing
stress & giong lia Indica. San pham nhan dong
s& dugc ching t6i tiép tuc st dung cho céc
nghién citu tao gidng ciy chuyén gen OsNACS.

4. Két luan

Béng phuong phip RT-PCR, sir dung miu
RNA tong s6 téch chiét tir than cdy lda duoc xir
1y han, chuing t6i da phan 1ap thanh cong gen ma
héa nhan t6 phién md OsNACS cua giéng Ida
Indica. Poan gen phan 1ap da duoc ching t6i nhan
dong thanh cong vao vector pPGEMT va giai trinh
tw ddy di. Gen OsNACS cta gidng lda Indica c6

mic do twong dong 98% so vé6i trinh ty gen
OsNACS ciia gibng lta Japonica da dugc cong bd
trén Ngan hang gen thé giéi. San phdm nhan
dong gen OsNACS s& dugc sir dyng 1am ngudn
vat lidu cho nghién ctru tao gidng cdy chuyén
gen c6 kha ning chdng chiu cao véi cic diéu
kién stress.
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Isolation of OsNAC5 Gene Involved in Stress Tolerance
from Indica Rice

Nguyén Duy Phuong, Pham Thu Hang, Pham Xuan Hoi

Agricultural Genetics Institute, Pham Van D(;ng, Ha Noi, Viéet Nam

Abstract: NAC family (NAM, ATAF1/2, 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
OsNAC)S gene from stress-treated Indica rice cDNA. As a result, the length of Indica rice OsNACYS is
993 nucleotides. Sequence alignment of isolated OsNAC5 gene and homolog GeneBank-registed
OsNACS5 (NM_001072451.1) show that they had striking 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: OsNACS, gene

transformation.
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