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Thue vat dap img vdi cac didu kién bt loi cia mé trudmg thong qua mot loat cic qua trinh truyén tin higu
khoi ddu, bao gém e qué trinh hoat héa cic nhan 6 phien ma dé diéu hoa hoat déng ciia cac gien chic
nang bén quan t4i dap g va chdng chiu diéu kién bét Ioi. NAC (NAM, ATAF1/2, CUC2} 14 ho protein dac
trung cia the vat, ¢6 vai trd quan trong trong qua trinh phat tridn va dap 'mg didu kién bat loi. Trong
nghién ciu nay, 43 chuyén nap ciu tic biéu huén gien Ubi:OsNACI:Nosvao giéng lua Japonica thong qua
w1 khudn Agrobacterium tumefaciens. Sy ¢6 mit ciia ciu tric bi€u hign gien trong cly chuyén gien duoc
kiém tra bing PCR vé1 cap mdi dac hieu vi phuong phap geo hat trén mé trudmg ¢6 Khang sinh
hygromyxin. P4 thu duoc cic dong iia chuyén gmen T, c6 mang cdu tnic biéu hién gien OsNACT Két qua
thu dirge Ja tién ¢é cho miéc nghien cinu chure nang gien OsNVACT & laa, tir 46 hieimg t6i tao ra cac giong cay
tréng chuyén gien OsNACI c6 kha nang chéng chyu 6t véi cac didu kuén bt li ciia moi trudng.

‘Tirkhéa: Chju han, cay chuyén giea, OsNACI, nhén t& phién m3, prometer ubiquitin.

1. MG DAY

Duoi didu kién bat loi cita méi tredmg nhur han,
man, lanh,... thyc vit phii c6 nhimg dip tmg ci vé
hinh théi, sinh ly va héa sinh d& ton tai va thich aghi.
& mire 45 phan b, yéu t6 moi trudmg bét loi 1am gia
tang mirc 46 biéu hién va tich lily clia hang loat cac
gien va profein d4p ung stress trong t€ bao thuc vat
[8]. Cac gien d4p tmg diéu kién moi truomg bat igi
duoc chia lam 2 nhém: (1) nhém gien chirc nang ma
héa cac protein tric tiép tham gia vao dap tmg voi
didu kién bt loi va (2) nhém gien diéu khién ma hoa
cdc protein diéu héa su bidu hién cia cac gien chirc
ning lién guan t6i dap ing chéng chiu yéu td stress.
Cic gien ma héa nhan t6 phién ma thuéc nhém thir
har va 1a mét nhém gien lon gdm nhiéu ho gien.
Nhém gien miy mic dit khéng tham gia truc tiép vio
phin tmg dip vmg véi diéu kién han cla thuc vat
nhimg s biéu hién cta ching lai c6 vai trd kich hoat
st biéu hién cda rdt nhiéu gien chirc ndng khac tham
gia vao qua trinh dap émg stress, din toi lam ting
cudng khi nang chdng chiu cic yéu td stress, bao
gdm ca stress han, & thuc vat [9). Thuc té nay 43 mé
ra mgt huéng nghién ctru méi cho Iinh vye nghién
ctu chon gidng ciy tréng dwa trén céng nghe
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chuyén gen thuc vat, d6 1a chi cin chuyén mot hay
mét va gien ma héa nhan t6 phién ma thay vi vai
tram gien chtc ning vao cdy dé ting cudng tinh
chéng chju clia cay tréng. Chinh vi 1i do nay ma cic
nghién cfu vé phan tap, dic tinh hod cic gien ma héa
nhan td phién ma lién quan dén tink chéng chiu didu
Iuén bat loi da tré thanh dinh huong nghién ctu day
tiém nang trong nghién citu ting cwong sirc chéng
chiu yéu t& moi trdng bét loi nhu han, min, lanh,
nhiét 46 cao... ciia ciy trong.

Ho NAC (NAM, ATAF1/2, CIJC2) 14 ho gien lém
nhédt thuc nhém gien ma hoéa nhan t§ phien ma
durge tim thiy & thye vat, 6 vai tré quan trong d6i voi
qua trinh phat trién ciing nhy d4p img diéu kién bat
loi cua thuc vat. Pjc diém chung clia cac protein
NAC 4 c6 mét domain (vuc) <6 tinh béo thé rdt cao &
@du N, co chirc nang lién két ADN va duge goi 13
ving NAC. Nguoc lai, ving polypeptit & ddu C c6
roire 46 bio thii thdp, rit da dang ca vé chiéu da va
trinh ti, thiémg chira cac domain c6 chirc ning didu
hoa [2]. Cho t6i nay, cac nha khoa hac & phat hién
duge khoang 117 gien NAC trong hé gien cla
Arabidopsis, 151 gien trong hé gien ctia lda, 152 gren
& dau tiong, 26 gien & ho cam chanh, tuy nhién chi
mot s6 it gien trong s6 nay dwoc nghién ciu chic
nang day di [6].

SNAC! 1a gien ma hoa nhan 16 phién ma ho
NAC lién quan dén tinh chdng chiu véi bat loi moi
trudng & lda d4u tien duoc phan 14p va nghién ciu
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chi tiét dac tinh. Cay lia duge chuyén gien SNACI c6
kha nang chiu han v man tang ro rét. Ngodu ra, két
qué phén tich micrearray cing cho thdy su biéu hien
clia gien ngoai sinh SNACI da hoat héa hang loat
gien chic ning lién guan dén tinh chiu han. Két qua
thtt nghiém trén déng ruéng cac cay ia chuyén gien
SNACI cho ning sudt cao hon 22-34% sc véi cic cay
d6i chimg & didu kien han [2]. Tuong tu, nhém
nghién ¢ clia Shinozaki da phan 1ap v nghién clu
dac tinh cia gien OsNACE. Két qui nghién ciru cho
thdy, ngoai viée ting cudmg tinh chdng chiu véi bat
loi thoi tiét, cay Iga duoc chuyén cdu tric bidu hién
gien OsNAC6 con tang cuémg tinh khang bénh bac 14
so voi nhom cay doi chimg [4). Tiép theo, mot s6
gien thuéc he NAC cha laa nhu OsNACH,
OsNACI0.... ciing duoc chimg minh Ia ¢6 Iién quan
dén tinh chéng chiu véi diéu kien bit loi ciia méi
trudmg [10, 4, 3].

Trong nghién ciru da céng bé trude day, ching
to1 da thi€t ké he vector biéu hien mang gien ma héa
nhan t§ phién ma OsNAC1 dugc phan lap fir giéng
laa Japonica, dat dudi su diéu khién cia promoter
hoat dong lién tuc Ubiguitia [7]. O nghién cim nay,

tiép tuc nghién ciru chuyén nap cdu trac bidu hign
gien OsNAC! vao gidng hita Japonica mé hinh théng
qua vi khuin Agrobacterium tumefaciens. Két qu
nghién ciu 14 tién dé cho viec nghién ciru chize nang
gien OsNACI, tir d6 hudng 161 muc tiéu tao ra cic
giéng cay tréng chuyén gien c6 khé nang chdng chiv
6t vén cde diéu kién bat loi ctia mér trudng.

2. VAT 1960 VA PHUONS PHAP

2.1, Vat lieu

Vector biéu hién trong t€ bao thuc vat, mang
trinh ty ma héa nhan t6 phién ma OsNACI duoc didu
khién béi promoter hoat dong lién tuc Ubdguitin cia
ngd (BL-Ubi/ OsNACT de phong Bénh hoc Phan tiy
Vién Di truyén Nong nghiép cung cép [7].

Ching vi khuin Agrobacterium tumefaciens
LBA4404 do Trung tim Ki thujt Di truyén va Cong
nghé Sinh hoc Quéc té (An Do) cung cdp.

Cac cap oligonucleotit st dyng lam méi cho
phéan tmg PCR duge @it mua tir Hang Sigma (bang
1.

Bang 1. Trinh fir céc cip oligonucleotit
Ténméi |Trinh tw Giendich | Muc dich sir dung
NACI-Fw |5 GGATCCATGGGGATGGGGAIGAGGAG -3 | OsNACT PCR kidm tra Agrobacterim
NACI-Ry |5~ GGATCCTCAGAACGGGACCATGCCCA -3 | OsNACI PCR kifm tra Agrobacterim
NAC1+Fw | 5 GAACAACAGCAGCCTGTTCG -3 OsNAC? PCR kifm tra ciiy chuyén gien
NOSRv |5~ AGACCGGCAACACGGATTCAAY NosT PCR kiém tra cdy chuyén gien
HYGFw |5~ AAACTGTGATGGACGACACCGT-3 Hygromyein | FCR kiém tra cay chuyén gien
HYGRv |5~ GTGGCGATCCTGCAAGCTCC3 Hygromycin | PCRkiém tra ciy chuyén gien
2.2, Phuong phép trong 4 tudn dé tao callus (md seo). Vi khudn
221 Bitn na tor bié hien vio vi khud Agrobacterium mang vector biéu hién dugc muoi ke
5, DO Bap VESIor QICU e vao VI KHAD  ong moi truomg YEM (c6 b6 sung khang sinh
Agrobacteriam LBA4404 2 ong g 2

Cac vector bidu hién dwoc bién nap vio t& bao vi
khudn Agrobacterium ching LBA4404 theo phuong
phép séc nhiét. ADN plasmit (1 pg) duoc bé sung
vao 100 pl dung dich té bao va séc nhiét & 37°C trong 5
phtit. Hon hop phan ting duoc cdy trdi trén méi triomg
1B c6 chita kanamyxin 50 pg/ml, streptomixin 50
pg/ml, rifampixin 20 pg/ml va & & 28°C trong 2 — 3
ngay. Thé bién nap sau d6 kiém tra bing phin img
PCR vdi cip mdi dic hiéu.

222 Chuyén nap gien vdo hiz thong qua vi
khudn Agrobacterium

Hat Ita (Japonica) duoe cy trén méi truong NB
c6 chira 24D 2,5 mg/l & didu kién nhiet dé 28°C

kanamyxin 50 yug/ml, streptomixin 50 yg/ml,
nfampixin 20 pg/ml dén khi ODg, dat gid tri 0,6 -
0,8. Cac cum callus duoc ngam trong dung dich vi
khufn trong 15 phuit trudc khi duge chuyén lén méi
truong déng nudr cdy R2 c6 bd sung axetosyringop:
200 yM. Sau 3 ngdy dong nuéi cdy, cac cum callus’
duge chuyén 1én méi trudmg chon loc R2 <6 chim
khéng sinh cefotaxim 250 mg/1, hygromixin 50 mg/L
Sau méi 2 tudn, callus duoe chuyén sang méi trutmg
chon loc méi. Sau hai 1an chon loc, cac cum callus
sinh truéng binh thuong ducc chuyén sang méi
truong tai sinh chdi c6 chnm hooc mén NAA 2 mg/t
v BAP 3 mg/l. Chéi non ta sinh tir mp sep duoc
chuyén sang méi truémg tao 1é @& hinh thanh bé &
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ddy di o khi Guoc dua ra trong & méi truong nha
Tuéi.

Cay chuyén gien T, dugc sing loc bing phan
umg PCR véi cip méi NACA-Fw (®3c hiéu cho gien
OsNACI) va NOSRv (ddc higu cho ving két thac
phién ma Nos), Cac cay T, duong tinh duge chuyén
sang chau dit tréng dé thu hat T,.

2.2.3. Tich chiét ADN tong 56 tir mo thure vit

ADN téng s clia cay chuyén gien duge tich
chiét theo phuong phap ciia Doyle va cong sy [1], sir
dung dung dich CTAB 2%. Mau mé thuc vat tuoi (100
mg) duoc nghién trong nito 1éng, san dé dugc bd
sung 500 ul dung dich CTAB 2% (c6 chira ARNaza 40
mg/ml) valy tam & tdc 46 13.000 vong/phitt d& thu
dich ndi. Hén hep phenol: clorofom: isoamyl
(25:24:1) duge bd sung vao dung dich dé két tha
protein. Hén hop sau duoc Iy tam téc do 13.000
vong/phit dé thu ADN tinh sach,

8. KET QUA VA THAO LUAN

3.1. Bién nap vector pBI-Ubi/OsNAC1 vio vi

3 4 5 6

Hinh 1. K&t qui PCR trixc ti€p khudn lac
Agrobacterium mang pBI'Ubi/OsNAC1

Giéng 1: déi ching 4m (khong ¢6 ADN kkudn);
giéng 2- doi ching duong (khuén 13 pBI-Ubi/OSNLE.
IE); giéng 3 — 11 khudn 14 céc khudn lac mang
vector pBFUbi/OsNACL;: giéng M: thang chudn
ADN 1 kb.

Dé nghién ciu bidu hién cita gien OsNACI
trong cay chuyén gien mé hinh, 43 sit dung he vector
biéu hién pBI101 duge thiét k€ mang promoter didu
khién Ubigquitin [6]. Vector bi€u hién pBI-
Ubi/OsNAC1 duoc biEn nap vao vi khudn
Agrobacteriuvm bing phuong phap sdc nhiét, st dyng
N; [ong nhu da trinh bay & trén, Su c6 mat ciia vector
biéu hién irong thé bién nap xudt hién trén moi
truémg chon loc duge kiém tra bing phuong phip
PCR truc ti€p khudn lac, sit dung cdp méi NACI-
Fw/NACI-Rv. Két qua dién di san phdm PCR trén

gel agaroza 1% cho thdy d4i véi cac phin img st
dung khuén i cdc thé bién nap, da thu duoc mét
bang ADN duy nhét cé kich thuéc khoang 0,9 kb
¢hinh 1, giéng 3-11), tuong ty phu san phim cia
phin img ddi chimg duong sit dung vector pBI-
Ubi/OsNAC1 Jam khuon (hinh 1, giéng 2). Két qua
ndy chimg té cac thé bién nap thu dwoc i cic dong
vi khudn Agrobacterium ¢6 mang vector tal t8 hop
pBI-Ubi/OsNACI.

3.2. Chuyén cfu tric UBi-OsNACI:Nos vio lia
thong qua vi khudn Aervbacterium

Dé danh gié biéu hién ciia gien OsNACY trong
diéu kién in vivo, da ti€n hanh thi nghiém chuyén
c3u triic biéu hién gien OsNACI vio cay lia (hinh 2).
Ching Agrobacteriom mang vector biéu hién duoc
nudi ¢y va cho lay nhifm wio cum callus ia hinh thinh
tir phéi trudng thanh theo quy trinh d3 trinh biy & trén.
Sau bubc thi sinh callus, d3 thu dwec 72 dong lia c6 kha
nang tii sinh trén méi irimg ¢6 hygromyxin 50 mg/t
(bang 2). Miah la non clia cic dong Hia tii sinh dugc thu
Izi dé kim tra surcd miit clia ciu tric bidu hién gien dich
bing ki thuat PCR. ADN téng s duoc tach chiét tir
ménh I non theo pherong phap ctia Doyle [1) va sirdung
true tiép 1am khuon cho cac phan tmg PCR.

L

Hinh 1. K&t qu3 bién nap cdu tric UbiOsNACI:Nos
vio lia

(A) Callus hinh thinh tir phof triong thinh trén
moi truomg NB tao caffus. (B) Pong nudi ciy callus
vd vi khusn Agrobacterim mang gien OsNACI. (C}
Callus trén mof trirong chon Ipc cé hygromyxin 50
mg/1 vd cefotaxim 250 mg/l (D) Callus tén mdi
airomg L sinh o6 hygromyxin 30 mg/1 vd cefotaxim
250 mg/l. () Choi Jia non trén mdi uong tao ré.
(&, K) Cic deng hia duz ra d4t 6ong trong diéu kién
nha ludi,
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Két qua dién di sin phim PCR véi cip moi
NAC1-tFw/NOS Ry trén gel agaroza 1% cho thiy cic
phén (mg PCR sit dung khudn 1a miu ADN tich
chiét tir cic mau 14 cay chuyén gien (hinh 3, giéng 3-
11, 13-14) déu cho 1 bang ADN duy nhdt ¢6 kich
thirge khodng 260 bp, teong tr nhu san phdm cia
phan tmg 48t chimg duong sir dung ADN plasmit
lam khuén (hinh 3, giéng 2). Nguoc lai, véi phan img
doi chimg am sir dung méu ADN cila cay la khong
chuyén gien, anh dién di khong thu dieoc hang ADN
ndo (hinh 3, giéng 1). K&t qua niy chimg td ching
61 da thu duoe cac dong Mia thr sinh c6 mang céu
triic biéu hién gien GsNACI mong mudn.

M 12 34 5 6§ 78 91011 L2 1314

by

50t
Hinh 3. Két qua PCR kiém tra dong lia t4i sinh T,
San phidm PCR ciy chuyén gien véi cip mdi
NACtFw/Nos-Rv duge dién di trén gel agaroza 1%.
Giéng 1: @61 chimg am (khuén la AND tach chiét tir
cay laa dai); giéng 2: d6i chitg dwong (khuon 1 pBI-
Ubi/OsNACY); giéng 3 — 14: khudn 13 AND cfia cac

M 1 2 3 4 5 6 7 8

déng lua chuyén cdu tric Ubi:OsNACL:Nos;. Gléng
M: thang chudn AND 1 kb, it
Sau bude sang lpc bang PCR, da thu dugc 63/7
dong hia i sinh c6 két qua PCR dwong tinh (bing
2). Cac dong lia tai sinh ndy ti€p tuc dugc ching &
chuyén sang moi trudng i sinh ré dé tai tao bo r&
ddy & truese Khi dira ra trong & diéu kién nha lud,
Dudi diéu kien gieo tréng trong nha kinh, da thy
Guoc 24/63 dong lia sinh truéng binh thuong, treng
& c6 21 dong tré bong va 17 dong két hat binh
thuong (bang 2). Hat clia céc dong lia nay duoc thy
lai va bao quéan dé dimg cho cdc thi nghiém tiép theo,
Bang 2. Két qua bi€n nap cu tritc biu hitn OsNAC!

vao lia

Giai dogn 56 dong Ha] {é
Tai smh 72 :“é.
Kiém tra bing PCR (dwongtink) | 63 |
Sinh truéng trong nha kinh 24
Tré béng 21
Két hat (chdc) 17y
Néy mém cay T, 17

3.3. Phan tich dic diém di truyén ciy chuyén
gien Ty

12M32567 8910UDBUIBKIB
-

A

Hinh 4. K&t qui sing loc c4c dong hia T; bing PCR. San phiim PCR ciy chuyén gien T, dupc dién di trén gel
agaroza 1%.

(A) PCR véi cap moi Actin-Fv/Actin-Rv; giéng 1- khuon 14 ADN tich chiét tir cdy hia dar; giéng 2 - 1L

khuon B mdu ADN tich chiet tir cdc cay lia T, chuyén cau iric UbiOsNACL:Nos; giéng 12- doi chiing im

(Ckhuon I3 Ho()

(B) PCR véi cip moi NACtFw,/Nos-Rv; gieng I d6i chimg am (khon ki ADN tich chiét tir cay hia dal);
giéng 2: dii ching dirong (khucn li pBEUB/OsNACL); gieng 3— 18 khuon li mau ADN tick chiét tir céc ¢y

Lia chuyén c#u tric Ubi-OsNACI:Nos;

Cac ciy non ndy mim trén méi triomg chon loc
duoc tich chi€t ADN téng s6 va ki€m tra bing PCR
14n 1 voi cip méi noi chudn Actin-Fe/Actin-Rv. K&t
qué dién di sin phdm PCR trén gel agaroza 1% cho
thiy t4t ¢4 cac méu tach chi€t ADN déu dat yeu cau,

san phdm PCR nhan ban doan gicn actin déu cho
mot bing ADN duy nhét cé kich thuéc khoang 256
bp (hinh 4A, giéng 2 — 11; bang 3). Su c6 mit cfia
gien chi thy khang hygromyxin trong cac dong lia
chuyén gien T, duoc xdc dinh bing phan tmg PCR sit
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dung cip méi dac hiéu cia gien khing (Hyg
Fw/Hyg-Rv) (bing 3). Cac miu ADN tich chiét tir
céc dong lia chuyén gien cho két qua sang loc PCR
lan II duong tinh duoc tiép tuc sing loc bing PCR lin
I véi cap mdi ddc hicu cho gien OsNACI va wing
két thiic phién ma Nos (NAC+-Fw/NOSRY) d€ xac
dinh sy cé mit cla cdu tric Ubi:OsNACI:Nos. Cac
dong lia chuyén gien c6 két qua sang loc PCR duong
tinh (bang 3), trén anh dién di sin phim PCR xust
hi¢n mdt bang ADN duy nhét c6 kich thuée khoing
262 bp (hinh 4B, giéng 3 -7, 911, 12-15,17) duoc hra
chon cho céc phan tich hinh théi va xac dinh mirc do
biéu hién gien sau nay.

cac dong lua 6 kha ning chéng chiu cao nhér cong
nghé chuyén gien thyc vat.
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STUDY ON GENETIC TRANSFORMATION OF Japonica RICE WITH DROUGHT-
RESPONSIVE OsNACI GENE

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

Plants to adverse by initating a series of signaling processes including activation of
transcription factors that can regulate expression of arrays of genes for stress response and adapiion. NAC
fam:.ly (NAM, ATAF1/2, CUC2), wiuch 1s the largest plant transcription factor family, plays a important role
in and stress in plant. [n this study, we transformed construct Ubi:OsNACI:Nos
mto Japonica rice plant using Agrodacterium tumefaciens. The present of transgiene was tested by PCR
method with OsNACI gene specific primers and germination method with MS medium contaming
Hygromycin-B. T, Ubi:OsNACI:Nos transgenic lines were selected from plant transformation experiments.
These results are the base of development of stress tolerant rice vaneties for adaptation to the changing
climate.

Key words: Drought tolerance, transgenic plants, OsNACI, transcription factor, ubiquitin promoter.
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