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TOM TAT

Thuc vat dap (rng véi cac diéu kién moi trudng bat loi bang cach hoat hda hang loat cac gen
lién quan t&i chdng chiu stress, trong d6 bao gébm ca nhém gen diéu khién ma héa cac nhan té phién
ma. Trong nghién ciru nay chung tdi da phan 1ap dwoc gen méa héa nhan tb phién ma OsNLI-IF tir thw
vién cDNA x( ly stress cla lGa bang k§ thuat PCR véi cdp moi dac hiéu. Nghién ciru cho thay OsNLI-
IF dwoc tdng cwdng biéu hién trong cac diéu kién bat loi nhw han, man, lanh, nhiét d6 cao theo con
duwdng khong phu thudc vao ABA. Cay thubc &4 dwoc chuyén gen OsNLI-IF cé téc d6 sinh trwdng
cham hon trong didu kién moi tru’o’ng binh thwdong nhung thé hién kha nang chéng chiu cao hon rd
rét so v&i cay ddi chirng khong chuyen gen trong diéu kién mai trudng han. Két qua cua nghién ctru
nay chung td tiém nang (rng dung rat I1&n cta gen OsNLI-IF trong viéc phat trién cac gibng cay tréng

chuyén gen khang han.

Ttr khéa: chju han, chuyén gen, lia, nhan té phién ma, OsNLI-IF, thubc I4.

I. PAT VAN PE

Han va min 13 hai trong s6 nhimg nhan
t6 quan trong nhit kim hdm su phat trién san
xuat nong nghiép, dic biét 1a san xut lta gao.
Hién nay, nghién ciu tao ra glong cdy trong
chuyén gen dya trén cong nghé té bao thuc vat
da tro nén phd bién trén thé giéi va dang dan
dugc ap dung & Viét Nam. Do do, viéc nghién
ctru déc tinh cac gen dép tng han va méan cling
nhu viée danh gia kha nang ap dung cua ching
1a mét yéu cau hét strc cap thiét. Trong hé gen
thue vat co rat nhiéu gen da dugc xac dinh lién
quan t6i dap ung chdng chiu stress va duoc
chia thanh hai nhém chinh: (1) nhém gen chuc
nang ma hoa cho cac protein, enzyme tham gia
tryc tiép vao qua trinh dap tng véi didu kién
bat loi cua thyc vat va (2) nhém gen diéu khién
mi hoa cac nhan t6 phién mi cé vai tro diéu
khién qué trinh hoat dong cua cac gen chuc
nang [5]. Gan day, rit nhidu nghién ciu vé
nhén to phién ma duoc thyc hién trén cady mo
hinh Arabidopsis va cac loai thyc vat khac da
chimg minh cac nhan t6 phién ma co thé kich
hoat su biéu hién cua rat nhiéu gen chirc nang,
tr d6 gitp ting cuong kha ning chéng chiu
diéu kién bat loi & thue vat [6].

Trong nghién ciu nay, bang ky thuat
PCR, chung t6i da phan lap dugc gen ma hoa
protein OsNLI-IF (Nuclear LIM interactor-
interacting factor) tr thu vién cDNA xu 1i stress
ctia laa. Nghién ctru ban dau cho thdy OsNLI-IF
dugc cam tmg boi cac diéu kién bat loi cia moi

truong nhu han, man va lanh. Cac cAu truc biéu
hién ciia gen OsNLI-IF d3 dugc chuyén vao cay
thudc 14 md hinh dé nghién ciru chirc ning cua
nhan t6 phién ma OsNLI-IF.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat li¢u

Thu vién cDNA cua lta Pusa Basmati 1
xu ly stress do phong Bénh hoc Phan tr, Vién
Di truyén Nong nghiép cung cap.

2.2. Phuwong phap

2.2.1. Phén ldp gen tir thw vién cDNA xur ly
Stress

Poan gen OsNLI-IF dugc nhan ban tur thu
vién ¢cDNA cua lua bang k§ thuat PCR [4], sir
dyng mdi  xudbi  EcoRI-NLI-Fw  (5°-
GAATTCATGCCAGCACTGAGGATG-3’) va
moi nguoc XhoI-NLI-Rv (5°-
CTCGAGTTATTGGAAAATCTCAGC-3").
Hon hop phan tmg bao gdm: 0,5 ul DNA
khuon; 1 pl méi loai moi; 2,5 ul dém Taq
polymerase 10 X; 2,5 ul ANTP 2 mM; 1 pl Tag
polymerase; 17,5 ul H,O cét khir tring khr ion.
Phan tng dugc thuc hién 35 chu ky: bién tinh
DNA & 95°C — 30 gidy, gin mdi ¢ 55°C — 30
gidy va kéo dai chudi & 72°C — 1 phiit. San
pham PCR dugc tinh sach tir gel agarose bang
b kit GenJET™ Gel Extraction (Fermentas) va
nhan dong vao vector pGEM-T (Promega) theo
quy trinh huéng dan di kém bo kit.
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2.2.2. Phén tich Northern blot

Thi nghi¢m lai RNA duogc thuc hién theo
md ta trudc day cua Nakashima [3]. Manh
DNA mang trinh ty day du cia OsRap2.44 va
rRNA 18S (d6i ching) dugc danh dau phong
xa bang [a**P]-dCTP va si dung lam dau do
cho thi nghiém lai. RNA tong sé duoc dién di
trén gel agarose bién tinh 1.2% chaa
formaldehyde-MOPS va chuyén 1én mang
Hybond-N" (Amersham Biosciences). Sau khi
chuyén mang, mang duoc rira hai lan trong
SSC 2X chira SDS 0,1% trong 20 phut ¢ 65°C
va mot lan trong SSC 1X chta SDS 0,1%.
RNA dugc phat hién trén phim X. rRNA 18S
duoc str dung lam mau noi chuén.

2.2.3. Lai thim tach mién dich (Western blot)

Dich chiét protein sau khi dién di trén gel
SDS-PAGE theo phuong phap cua Laemmli
(1970) [4] duoc chuyén lén  mang
nitrocellulose bang phwong phap dién chuyén
trong dém Tris-glycine c6 20% methanol.
Mang duge cb dinh bang dung dich BSA 1%
truée khi dugc 0 voi khang thé so cp va thir
cép. Bang protein dwoc hién mau bang cach
mang trong dung dich co chét p-nitro blue
tetrazolium  chloridel ~ 5-bromo-4-chloro-3-
indolyl phosphat (NBT/BCIP) pha trong dém
TBS pH 9,0 c6 MgCl, 5 mM.

2.2.4. Thiét ké vector biéu hién trong té bao
thwe vit va tgo cdy chuyén gen

Dé thiét ké hé vector bicu hién
pCAMBIA1301, vector tach dong
pGEM/OsNLI-IF va “vector cho” pRT101 duogc
xir i ddng thoi bang EcoRI. Trinh ty md hoa
NLI-IF dugc ghép ndi vao “vector cho” pRT101
dé tao cdu trac biéu hién gen [35S5:OsNLI-
IF:NOS]. Chu triic [35S:0sNLI-IF:NOS] duoc
chén vao vi tri nhan biét cua enzyme giéi han
Hindlll cta vector chuyén gen pCAMBIA1301.
Céc céu truc biéu hién gen OsNLI-IF duoc
chuyén vao cay thudc 14 theo phuong phap cia
Horsch et al., st dung vi khuan Agrobacterium
tumerfaciens LBA4404 [2].

2.2.5. Danh gia khd ning ché'ng chiu han

Thi nghi¢m danh gia kha nang chiu han
cia cdy chuyén gen dugc thuc hién theo
phuong phap cia Dubouzet [1]. Hat thubc 14
duoc cho nay mam trén méi truong MS khong
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c6 chat khang sinh (d6i v6i cay d6i chung
khong chuyen gen) va c6 chua Hygromycin 50
mg/l (d6i voi cay chuyén gen). Céy non ¢ giai
doan 2 la non dugc chuyén sang chau dat va
trong trong diéu kién nha kinh trong 2 tuan. Cac
mau ciy dugc xir 1y stress han gia dinh bang
cach ngumng tudi nudce trong 1 thang, sau do tuoi
nu6e tré lai binh thuong. Sau 2 tuan, sb cdy
phuc hdi sinh truéng duoc dém va ghi lai.

III. KET QUA VA THAO LUAN

3.1. Phin lip nhén t6 phién mi OsNLI-IF
tir thuw vién cDNA xir ly stress

bé phuc vu cho viéc nghién cuu chuc
nang cua OsNLI-IF trong cay lua, thi nghiém
nhan dong OsNLI-IF vao pGEM-T da duogc
thuc hién. Cip mdi dic hiéu EcoRI-NLI-
Fw/XhoI-NLI-Rv dé nhan ban ving ORF cua
OsNLI-IF tir thu vién ¢cDNA thir cip pAD-
GAL4 d3 duoc thiét ké dya trén trinh tu gen
OsNLI-IF duoc cong bd trén GenBank (mi sd
NM_001050330.1).

Poan gen OsNLI-IFF dugc nhan ban
bang PCR. Két qua anh dién di san pham PCR
cho thay tat ca san pham PCR sir dung khuén
1a thu vién cDNA déu chtra 1 bang DNA duy
nhit ¢ kich thude khoang 1,3 kb (Hinh 1,
giéng 1-5) tuong ng véi kich thude theo 1y
thuyét ciia gen OsNLI-IF; trong khi phan tng
dbi chimg am khong c6 DNA khuén, ching
toi khong thu dugc bang DNA nay (Hinh 1,
giéng 6).

2 3 4 5 &

Hinh 1: Nhén ban doan gen OsNLI-IF bang ky
thugt PCR

Ghi chii: San pham PCR véi cdp moi EcoRI-NLI-
Fw/Xhol-NLI-Rv duwoc dién di trén gel agarose 1%.
Giéng M: thang chudn DNA 1 kb; giéng I — 5:
khuon la thw vién cDNA pha loang ti 1¢ 1:1, 1:10,
1:50, 1:100 va 1:500; giéng 6: doi chimg dm
(khong c6 DNA khuon).

San pham nhan ban doan gen OsNLI-IF
dugc tinh sach (nham loai bo toan b cac thanh
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phan du thira cia PCR va cac bing DNA
khong dic hiéu khac), sau d6 ghép ndi vao
vector nhan dong pGEM-T. Vector tai t6 hop
sau d6 dugc kiém tra bang hai phuong phap
PCR va cat enzyme gi6i han.

Két qua dién di trén hinh 2A cho thiy ddi
v6i phan tng PCR sir dung cip moi dic hiéu
cia OsNLI-IF (EcoRI-NLI-Fw/XhoI-NLI-Rv),
san phim PCR cho mot bang DNA co kich
thude khoang 1,3 kb (hinh 2B, giéng 3) tuong
{mg voi kich thude ciia doan gen dich. Dbi véi
phan tng PCR st dung cip moi dic hiéu cho
vector (T7-Pro/SP6-Pro), két qua dién di thu
duoc mdt bang DNA khoang 1,5 kb (hinh 2B,
giéng 1); kich thudc nay phu hop véi kich thude

NLI-Fw
—_—
PGEM/OsNLI-IF (4,3 kb)

doan DNA theo tinh toan ly thuyét bao gom 1,3
kb chi€u dai OsNLI-IF va 186 bp cua doan
DNA nam trén vector pGEM (hinh 2A).

Dbi v6i thi nghiém kiém tra plasmid tai
t6 hop bang enzyme cat gigi han, do trén
vector pGEM-T va doan gen OsNLI-IF déu c6
1 vi tri nhan biét ciia enzyme Ndel (hinh 2A)
nén chung t6i da thuc hién phan Gng cit gisi
han pGEM/Hox24 bang Ndel dé xac dinh su
c6 mat cua OsNLI-IF trong vector tai to hop.
Két qua dién di san pham cat giéi han cho
thay sy xuat hién cua hai bang DNA c6 kich
thudc dung voi kich thudc tinh toan 1y thuyét
(hinh 2C, giéng 1) ching t6 plasmid thu dugc
1a vector tai t6 hop pGEM/OsNLI-IF.

OsNLI-IF (1,3 kb)

T7-Pro
—_—

Ndel (493) —

Cc

Hinh 2: Kiém tra plasmid tdi t6 hop pGEM/OsNLI-IF bang PCR va cdt gidi han
Ghi chii: (A) So' do vi tri nhdn biét ciia moi va enzyme cdt giéi han trén vector pGEM/OsNLI-IF. San pham
PCR va cdt gi6i han dwoc dién di trén gel agarose 1%. (B) PCR plasmid tdi t6 hop; giéng 1 va 2: PCR véi cip
moi T7-Pro/SP6-Pro; giéng 3 va 4: PCR véi cip moi EcoRI-NLI-Fw/XhoI-NLI-Rv; giéng 1 va 3: khuén la
pGEM/OsNLI-IF; giéng 2 va 4: doi chimg am (khéng cé6 DNA khudn). (C) Cit giéi han plasmid tai 16 hop bang
Ndel ; giéng 1: san pham cdt gidi han; giéng 2: plasmid nguyén ban. Giéng M: thang chudn DNA 1 kb.

bé khéng dinh chinh xac doan DNA
dugc nhan ban va nhan dong vao vector
pGEM-T dung la doan gen mad hoa protein
OsNLI-IF, ching toi tién hanh giai trinh ty
vector tai t6 hop pGEM/OsNLI-IF va phan tich
két qua bang phan mém BioEdit. Két qua so
sanh trinh tu nucleotide cho théy doan DNA da
nhan dong co6 kich thude 1320 bp, mang trinh
tu ma hoa mot chudi polypeptide gdm 439 acid
amin, twong dong voi trinh ty DNA ¢6 mi s6
NM 001050330.1 trong GenBank va duoc dat
tén 12 OsNLI-IF. Cac két qua thu dugc chimg
to khung doc md cua gen ma hoa protein

OsNLI-IF da dugc nhan dong thanh cong.
3.2. Nghién ciru biéu hién ctia OsNLI-IF

Dé xac dinh md hinh biéu hién cia
OsNLI-IF trong cic diéu kién stress phi sinh
hoc, cay lua non ba tuan tudi xur Iy véi cac diéu
kién stress gia dinh (nhan tao), sau d6 mau
RNA tong s6 cua cac mau lua da xir 1y stress
trong khoang thoi gian khac nhau duoc tach
chiét va sir dung cho cac thi nghiém phén tich
ham luong mRNA. Mau RNA tach chiét tir cay
laa ¢ thoi diém chua xu 1y stress dugc sir dung
lam mAu ddi chimg am.
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Mét nwéc

PEG 20% NaCl200 mM

Oh 0.5h 1h 2h

osni-iF [l

6h 12h 24h 05h 1h

2h 6h 12h 24h

0.5h 1h

2h 6h 12h 24h

1ss-rrna [
4°C 42°C ABA 100 pM
oh 0.5h 1h 2h 6h 12h 24h o05h 1h 2h 6h 12h 24h 0.5h 1h 2h 6h 12h 24h

osnur [
sasrana [

Hinh 3: Murc do tich lily mRNA OsNLI-IF trong cdy lua xw ly stress.

Ghi chii: Cay liia dwoc xir Iy stress bang cach dé khé trong khéng khi (mdt nuéc), han (PEG 20%), man
(NaCl 200 mM), lanh (4°C), nong (42°C) va hormone (ABA 100 uM) trong thoi gian 0,5 h, 1 h, 2 h, 6h, 12
h va 24 h. mRNA cua OsNLI-IF dwoc phat hién b&ng ky thudt Northern blot, sur dung dau do (san phém
PCR nhén ban OsNLI-IF) ¢é gin phong xa P, Mdu tach chiét rRNA 18S dwoc dién di trén gel agarose

bién tinh va nhuém EtBr lam doi chirng.

Két qua phan tich ham lugng mRNA bang
ki thuit Northern blot cho thidy ham luwong
mRNA ctia OsNLI-IF thay dbi rd rét theo thoi
gian trong thi nghiém xtr 1y stress. Muc do biéu
hién cao nhét cia OsNLI-IF quan sat dugc ¢ thoi
diém 12 gio trong thi nghi¢m xur ly stress man,
thé hién & ham luong mRNA ting khoang 68 lan
so voi binh thuong. Ham lwong mRNA cua
OsNLI-IF ting dang ké trong vong 2 gid sau khi
tiép xuc v6i stress lanh va man (ting khoang 20
lan), dat dinh sau 6 — 12 gio xir 1y stress. Trong
thi nghiém xu Iy didu kién mét nudc, mic do
phién ma cua OsNLI-IF tang cham hon nhung
dat dinh khd som ¢ thoi diém 2 gio (ting ~30
lan), sau d6 bat dau giam dan. DI véi thi
nghiém xt Iy nhiét do 42°C, chung t6i phat hién
ham lugng mRNA cia OsNLI-IF thay doi rat
nhanh, ting hon 40 lan chi trong thoi gian 30
phit, sau d6 bit dau giam dan. Tuy nhién, dén
thoi diém 6 gio sau khi xir 1y stress, OsNLI-IF
dudng nhu ting biéu hién tré lai va dat gan t6i
mirc biéu hién cao nhat (thoi diém 0,5 gid) sau
12 gio. Muc d96 tich Ity mRNA cua OsNLI-IF
trong diéu kién han va lanh xay ra cham hon so
voi trong diéu kién stress nhiét do cao va déu dat
dinh & thoi diém 6 gio sau khi xt 1y stress. Tuy
nhién, mac d6 biéu hién cua OsNLI-IF trong
diéu kién stress han giam rat nhanh vé gan mirc
co ban sau 12 gio xur 1y stress. Nguoc lai, trong
cac thi nghiém xur 1y stress lanh, mait nude va
dic biét 1a stress man, OsNLI-IF van duy tri muc
d6 biéu hién cao sau 24 gid tiép xuc voi yéu t6
stress. D6i voi thi nghiém xir Iy cay lta non bang
hormone ABA, ching t6i khong phat hién dugc
sy thay doi déang ké nao vé ham luong mRNA
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trong hau hét thoi gian thi nghiém. Cac két qua
thu dugc nay ching t0 qua trinh phién ma cua
OsNLI-IF duogc diéu hoa boi nhleu yéu tb stress
phi sinh hoc khac nhau, bao gom stress man,
han, mit nudc, lanh va nhiét do cao.

3.3. Biéu hién cia OsNLI-IF trong cay thudc
14 chuyén gen

Trong nghién ctru nay, dé xac dinh chuc
ning cta nhan t6 phién mi OsNLI-IF trong
diéu kién in vivo, ching t6i tién hanh thi
nghiém chuyén cau tric 355:OsNLI-IF vao ciy
thudc 1a. Cac dong cay chuyen gen (To va T))
dugc kiém tra sy c6 mat cua cau tric biéu hién
gen bang PCR véi cap mdi dic hiéu cta cdu
trac biéu hién gen dich (s6 liéu khong trinh
bay). Su c6 mat cua protein OsNLI-IF trong cac
dong thudc 14 chuyén gen T, dugc phat hién
bang k¥ thuat lai tham tach mién dich véi khang
thé khang dic hiéu OsNLI-IF.

Két qua lai thdm tach mién dich cho thay
¢6 5 trong sd 6 dong thudc 14 chuyén gen duoc
kiém tra (TL1, TL3, TL7, TL8 va TL10) co
biéu hién protein dich voi sy xuét hién cua 1
bang protein 52 kDa (Hinh 4A, giéng 1, 2, 5, 6,
va 7) twong tr mau ddi chung dwong st dung
protein OsNLI-IF tai t hop (Hinh 4A, giéng
4). Nguoc lai, ca 3 cay T, thuoc dong TL4 va 3
cdy thudc hai dong dbi chimg (chuyen chu triic
pCAMBIA1301 va khong chuyen gen) déu cho
két qua am tinh. Sir dung phan mém ImageJ,
mirc d6 biéu hién protein OsNLI-IF twong quan
giita cac dong thude 1a chuyén gen da duoc xac
dinh (Hinh 4B). Két qua so sanh cho thiy mirc
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dd biéu hién cua gen dich OsNLI-IF ¢6 su khac
biét dang ké giita cac dong thudc 14 chuyén
gen. Cu thé, ham luong protein OsNLI-IF cao
nhit duge phat hién trong cac cdy thudc hai
dong TL1 va TLS; hai dong TL3 va TL7 co

mirc do biéu hién protein dich & muc vira phai;
dong TL10 ¢6 mirc d6 tich lity OsNLI-IF thap
nhat; dong TL4 hoan toan khong biéu hién
protein dich.

Ham lwgng protein twong quan
C B N W s U N ®

Tl T3 T4 TL7 T8 TLI0O V. WT

B

Hinh 4: Biéu hién ciia OsNLI-IF trong cdc dong thuoc la chuyén gen T,

Ghi chii: (A) Protein OsNLI-IF trong dich chiét protein tong sé ciia cac dong thudc ld dwoc phdt hién bang
khdng thé da dong dic hiéu (pha lodng 1:2000); giéng M: thang chudn protein; giéng 1 — 3 va 5 — 7: dong
TL1, TL3, TL4, TL7, TL8, TL10; giéng 4: OsNLI-IF tdi t6 hop (P); giéng 8: dong DCS (V); giéng 9: cdy
thuée 1d khéng chuyén gen (WT). (B) Do thi so sanh ham heong protein OsNLI-IF tiwong quan giita cdc
dong thuoc la; ham lwong OsNLI-IF ciia dong TL10 cé gid tri bang 1; gid tri thé hién trén do thi la két qua
trung binh ciia 3 lan thi nghiém trén 3 cdy khdc nhau.

TL1

Hinh 5: Khad nang sinh truong cia cdc dong thudc ld chuyén gen T

Ghi chu: Hinh thai cua cac dong thuéc la sinh truong ¢ giai doan 4 tuan ’tuo”’i. (WT) cay thuéc ld dai; (V)
dong thuoc la mang cau triuc pCAMBIAI301; (TL1, TL4, TL10) dong thuoc la mang cau truc 35S:OsNLI-

IF’:Nos.

Pé xac dinh anh hudng cua sy biéu hién
lién tuc gen ma hoa OsNLI-IF d6i voi kha ning
sinh trudng cua cdy thudc 1a chuyén gen, hat
cua 3 dong thudc 14 dai dién cho 3 mirc d6 biéu
hién gen khiac nhau (TL1 — biéu hién cao,
TL10 — biéu hién thip va TL4 — khong biéu
hién) da dugc lya chon dé tiép tuc phan tich,
danh gia kiéu hinh. Két qua quan sat cac ciy
thudc 14 & giai doan 4 tuan tudi cho thay khong
¢6 su khac biét dang ké vé hinh thai va toc do
sinh truéng gitra cay thude 14 dbi ching khong
chuyén gen (Hinh 5, dong WT) va cay thudc 1a
dugce chuyén cu trac khong mang gen dich
pCAMBIA1301 (Hinh 5, dong V). Diéu nay
ching to viéc chuyén ciu trac biéu hién gen
trén vector pPCAMBIA1301 vao cay thudc 14
khong gay anh hudng toi kha nang sinh truong

cua cdy. Dbi voi ba dong thude 14 duge chuyén
chu trac biéu hién gen OsNLI-IF, mic du hinh
thai cdy khong xuat hién nhiing dic diém bat
thuong, tbc do sinh truong cua ba dong cay
chuyén gen nay c6 su khac biét dang ké khi
dugc so sanh véi nhau va véi hai dong thude 14
d6i chimg. Quan sat nay cho thiy toc do sinh
truong cia cdy chuyén gen ti 16 nghich véi
muc d6 biéu hién cua gen OsNLI-IF. Cu thé,
dong thudc 14 tich lay protein OsNLI-IF & mirc
cao nhét (dong TL1) co tbc do sinh truong
cham nhat, dong thudc 14 biéu hién protein
OsNLI-IF ¢ mtc thap (dong TL10) hodc khong
biéu hién protein OsNLI-IF (dong TL4) c6 toc
do sinh trudng nhanh hon va khong khac biét
16n so voi hai dong ddi ching (Hinh 5, dong
TL1, TL4 va TL10). Két qua nay chimg to sy
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biéu hién cua gen OsNLI-IF di gay anh hudng
ti kha niang sinh truong cta cdy thudc 14
chuyén gen va mirc do tich lily protein OsNLI-
IF trong md cang cao s& dan téi cdy sinh
truong cang cham trong diéu kién gieo trong
binh thuong (khong c6 stress).

Pé danh gia kha nang chdng chiu han
ciia cdy thudc 14 chuyén gen biéu hién ting
cuong protein OsNLI-IF cua laa, cic cay thude
14 chuyén gen T, duoc chung toi trong trong
diéu kién stress han gia dinh (khong tudi nudc)
trong mot thang, sau d6 tudi nudc trd lai va
quan sat kha ning phuc hoi. Két qua thé hién ¢
bang 2 cho thiy dong thudc 14 TL10 biéu hién

protein dich OsNLI-IF ¢ murc d6 thip c6 kha
ning chdng chiu han cao nhat véi ti 1& cay phuc
hoi sau stress han chiém 75% tong s6 cay duoc
kiém tra. Kha ning chiu han ctia dong thudc 14
TL1 (c6 gen OsNLI-IF biéu hién manh) thip
hon so voi dong thude 14 TL10, v&i 20/36 cay
phuc hdi sau thi nghiém xt 1y han (56%). Dic
biét, ti 1€ séng sot cua cac cay thudc 14 c6 biéu
hién protein OsNLI-IF cao hon 16 rét so véi
dong dbi chimg khong chuyén gen (16%) ciing
nhuy dong PC2 dugc chuyén cdu trac
pCAMBIA1301 khong mang gen (8%) hay
dong TL4 duoc chuyén cdu trac 35S:OsNLI-IF
nhung khong biéu hién gen dich (8%).

Bang 2: Ti 1é phuc héi sau xir 1y stress han cdc dong thuéc ld

Ti 1€ ciy song sot

Dong thudcla  Céu triic biéu hién gen

Twéi nwéc' Khéng tw6i nuée’

Déi chimg Khong chuyén gen (?(5){)3:)/50) (?/63"/?))
PC2 pCAMBIA1301 586302) (38/03/06)
TLI 35S:OsNLI-IF (3957/3/06) f?éi/f)
TL4 355:OSNLI-IF 58630/60) (%30/60)
TLI10 358:OsNLI-IF (‘;’86302) (2775%

D Cay thuoc la dwoc trong trong chdu ddt va twdi nwdc hang ngay.
@ Cay thuéc la dwoc trong trong chdu dat va khéng twéi nwée lién tuc trong 1 thing, sau dé

twoi nuoc tro lai lién tuc trong 3 ngay.

IV. KET LUAN

Bing phuong phip PCR chung toi di
phan 1ap thanh cong gen méd hda nhan t§ phién
ma OsNLI-IF tur thu vién cDNA xur 1y stress
cua lua. Poan gen phan 1ap dugc co kich thudce
1320 bp mi hoa cho chudi polypeptide gdm
439 acid amin, twong dong 100% véi trinh tu
c6 ma s6 NM_001050330.1 trén GenBank. Gen
OsNLI-IF cam {ng biéu hién v6i cac yéu t6
moi truong bat lgi bao g@)m han, man, lanh va
nhiét d6 cao theo con dudng didu hoa khong
phu thuéc ABA. Cac dong thude 14 chuyén gen
OsNLI-IF ¢6 tc d6 sinh truong cham hon so
v6i cac dong cay dbi chung trong diéu kién
binh thuong; trong thi nghiém xur ly stress han
(ngimg tudi nuéc), cdy chuyén gen thé hién
kha niang chéng chiu cao hon rd rét so voi ciy
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dbi chimg, ti 18 cay chuyén gen sdng sot dat 22
—75% 50 v6i 8 — 16% cua ciy dbi ching.
LOI CAM ON

Nhom tac gid xin chan thanh cam on:
Quy phat trién khoa hoc va cong nghé qudc gia
da cap kinh phi thuc hién nghién ctru theo dé
tai “Nghién ciru chirc nang cua cdac gen ma hoa
nhdn t0 phién md biéu hién trong dieu kién
han, mdn ¢ hia” nam 2012; Trung tim Qudc té
Ki thuat di truyén va Cong nghé sinh hoc New
Delhi, An Do (International Centre for Genetic
Engineering and Biotechnology, New Delhi,
India) da hop tac vé mat khoa hoc; Vién Di
truyen Noéng nghiép da tao didu kién thudn loi
dé thuc hién dé tai.
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ABSTRACT

Transcription factor OsNLI-IF relating to drought tolerance in rice (Oryza sativa L.)

Plants adapt to unfavorable environments via activating various genes relating to stress
including genes encoded transcription factors (protein TFs). In the study, rice genes encoding
transcription factor OsNLI-IF were examined from cDNA library under stress treatments. PCR was
analyzed with specific primers. Accordingly, OsNLI/-IF was enhanced and well expressed under
drought, salinity, cold, heat through ABA-independent pathway. Transgenic tabacco with OsNLI-IF
exhibited its slow growth as compared to wild type under normal condition, but more tolerant than wild
type under drought stress. The result clarified great potential of OsNLI-IF in rice improvement of
drought tolerance.

Keywords: drought tolerance, OsNLI-IF, tabacco, transcription factor, transgenic rice.
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