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TOM TAT

Thuyec vét dap Gng véi cac diéu kién bét loi ciia méi truong théng qua mot loat cac qua trinh truyén tin higu

khoi ddu, bao gém ci qua trinh hoat hoa cac nhan t& phién ma dé diéu hoa hoat dong cua cic gen chirc ning
lién quan t6i dap ung va chéng chiu diéu kién bt lgi han. NAC (NAM, ATAF1/2, CUC2) 1a ho protein déc
trung ciia thuc vat, c6 vai trd quan trong trong qué trinh phat trién va dap ung didu kién stress han. Gen
OsNAC45 c6 kich thude 1080 bp chira mét khung doc mé ma héa cho protein OsSNAC45 ciia liia, biéu hién chit
yéu & ré va la trong diéu kién han hén, 46 min cao, nhiét do th?ip va acid abscisic. Sy biéu hién coa gen
OsNAC45 trong cdy liia chuyén gen 1am ting cudong kha nang chdng chiu han va man. Trong nghién ctru nay,
chu triic biéu hién gen OsNAC45 da duge thiét ké dat dudi sy diéu khién cua promoter hoat déng cam tng
stress Rd294 va chuyén vao cdy ngd (Zea mays) thong qua vi khuén Agrobacterium tumefaciens. Cac dong ngd
tai sinh mang mot ban sao céu tric chuyen gen da duoc sang loc bing bing PCR va Real-time qPCR véi cip
mdi dic hiéu. Mot s6 dong ngd chuyén gen biéu hién OsNAC45 di dugc xdc dinh béng phuong phap RT-PCR
ban dinh luong mRNA. Céac dong ngd chuyén gen OsNAC45 thu dugc 1 tién dé cho cac nghlen ctru chirc “nang
gen OsNAC45 sau nay, tir d6 hudng t6i viéce tao ra cac giéng ngd chuyén gen c6 kha nang chéng chiu tét voi

cac didu kién han han.

Tir khéa: Chju han, chuyén gen, nhén t6 phién md, ngé, OSNAC45

DAT VAN BE

Ngé (Zea mays L.) la cay tréng chinh va la cay
lwong thyc ¢6 vai tro kinh t& quan trong nhét trén thé
gidi. Theo du doan ciia FAO, nhu cu vé ngd sé ting
1én 50% véi hon 800 triéu tAn mot nim va c6 thé
vuot qua cd gao va lia mi vao nam 2020. Tuy nhién,
do tic dong bién ddi khi hau, han han xay ra ngay
cang thuong xuyén, voi mic d6 ngay cang trim
trong dang de doa manh mé t&i nén san xuét ngo trén
thé gidi. Trong bdi canh d6, cong nghé sinh hoc
dugc mong doi s€ dong vai tro lam ting san lugng
ngd dap tmg dii nhu cdu ngay mot ting ciia thé gioi.

Tinh trang chiu han I tinh trang da gen, trong
d6 sy biéu hién cua mdi gen lién quan chit ché vai
qua trinh phién ma. Vi vady, nhom gen ma hoa nhan
t6 phién ma tham gia diéu khién qué trinh phién ma
dang 1a trong tam trong cac nghién ctru chon tao

glong ngd nham ting cudng tinh chong chiu cua cay
trong voi dleu kién han. Nhan t6 phién ma NAC la
ho nhan td phién ma 16n nhét va dac trung cua thuc
vat. Nhan t§ phién mi nay tham gia vao rat nhiéu
vao qua trinh sinh 1y, sinh hoa khéc nhau trong té bao,
bao gdm céc qua trinh phét trién, gia hoa, tao thanh té
bao thir cAp va dap tmg chéng chiu stress méi trudong
nhu han, man va lanh cua té bao. Mot s6 gen dap ing
stress han thuoc nhém NAC nhu SNACI, SNAC2,
OsNACS5, OsNAC10 da dugc chiing minh vai tro chirc
nang qua trinh dap tng han (Hu et al., 2006; Jeong et
al., 2013; Nakashima et al, 2007, Shinozaki,
Yamaguchi-Shinozaki, 2007).

OsNAC45 12 gen mi hoa nhan t6 phién mi thudc
ho NAC da dugc phan 1ap va nghién ciru chirc nang &
lGa. Protein OsNAC45 di dugc chimg minh dinh vi
trong nhan va biéu hién manh trong cac didu kién han,
min, lanh va xtr Iy ABA. Cac két qua phan tich
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microarray trén cay chuyén gen mé hinh ciing cho thdy
biéu hién cua gen ngoai sinh OsNAC45 da hoat hoa
hang loat gen chirc nang lién quan dén tinh chiu han,
chig t6 OsNAC45 ¢6 tiém nang 1 mot nhan 5 phién
mé diéu hoa dap g stress han & lua ndi riéng va thuc
vat ndi chung (Todaka et al.,, 2015; Zheng et al., 2009).

Trong nghién ctru da cong bd gan day, ching t6i
da phén 1ap thanh céng gen ma hoa nhan tb phién ma
OsNAC45 tir ¢cDNA cia gidng lia Moc Tuyén
(Nguyén Duy Phuong, Pham Xuan Hoi, 2016). Dé
phuc vu muc dich nghién ctu chirc nang cuia
OsNAC45, trong nghién ciru nay ching toi tiép tuc
thiét ké céu tric biéu hién OsNAC45 va chuyén vio
ciy ngd mo hinh thong qua vi khuén A. tumefaciens.
Két qua nghién ciru 1a tién dé cho viéc nghién ctru
chire nédng gen OsNAC45, tir d6 hudng t6i myc tiéu
tao ra cac giong ngd chuyen gen c6 kha ning chdng
chiu tbt véi cac diéu kién bt loi ctia méi trudng.

VAT LIEU VA PHUONG PHAP

Bang 1. Trinh tw cac cap mdi siv dung trong nghién clru.

Nguyén Duy Phuong et al.

Nguyén liéu

Gidng ngé MB67 do Bo mén Cong nghé Gen,
Vién Nghién ctru Ngo cung cap.

Vi khuan E. coli ching DH5a dugc mua tir hang
Fermentas (My); vi khuén A. tumefaciens chung
LBA4404 kha bién dugc mua tir Cong ty Clontech
Laboratories (My). Vector pCAMBIA1300 dugc
mua tr Cong ty Marker Gene Technologies (M¥);
vector pGEM-T (Promega) mang doan gen
OsNAC45 (Nguyén Duy Phuong, Pham Xuan Hoi,
2016) va pPCAMBIA1301 mang ciu trac biéu hién
gen Rd29A4:NOS (Pham Thu Hé’lng et al.,, 2014) do
B6 moén Bénh hoc phan tr (Vién Di truyén nong
nghiép) cung cip.

Cac cap oligonucleotide (Bang 1) sir dung lam
moi cho PCR dugc thiét ké dua trén cac trinh tw di
dugce cong bd trén GenBank va dugc dit mua tir
hang Invitrogen (M¥) va Sigma (MJ).

. . Kich thwéc
Tén moi Trinh tw moi san pham Genlvector
PCR (bp)
Actin-Fw 5-CCTGGGATTGCCGATCGT -3
146 Actin1
Actin-Rv 5-CTGCTGAAAAGTGCTGAGAG-3’
Hyg-Fw 5-AAACTGTGATGGACGACACCGT-3 .
294 Hygromycin (p.CAM-Rd29A)
Hyg-Rv 5-GTGGCGATCCTGCAAGCTCC -3’
RD-Fw 5-AAGCTTCGACTCAAAACAAACTTA-3’
1929 [Rd29A:Nos] (pCAM-Rd29A)
NOS-Rv 5-AGACCGGCAACAGGATTCAA-3’
NAC45-RT-Fw 5-TGCCAACTACGGTGCAAGTA-3’
235 OsNAC45
NAC45-RT-Rv 5-ACGAATGACATCTCGTAGGG-3
NAC45-Fw 5-GGATCCCCATCGCGCGTCGTCTCCAC-3
1092 OsNAC45
NAC45-Fw 5’'GGATCCAATTCGATGACCAAACGACC-3
Phwong phap Fw/OsNAC45-Rv, RD-Fw/OsNAC45-Rv va

Thiét ké vector biéu hién mang gen ma héa nhén té
phién ma OsNAC45

Vector pCAMBIA1301 mang cdu trac
Rd294:NOS (Pham Thu Hang et al, 2014) va
pCAMBIA1300 dugc xt 1i dong thoi bang

EcoRI/HindIIL. Cau trac Rd294:NOS dugc ghép ndi
vao pCAMBIA1300 mach thang dé tao vector
chuyén gen pCAM-Rd. Tiép theo, doan gen
OsNAC45 dugc tach dong khoi pPGEM/OsNAC45 va
chén vao vi tri BamHI nim giita ving promoter
Rd294 va terminator NOS. Vector tai to hop duoc
kiém tra biang PCR véi cip mdi OsNAC45-
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OsNAC45-Fw/NOS-Rv; xir Iy v6i enzyme cét gioi
han BamHI va Hindlll/EcoR1 va giai trinh tu DNA.

Bién nap vector biéu hién vao vi khudin A.
tumefaciens

Vector biéu hién duoc bién nap vao té bao vi
khuan A. tumefaciens chung LBA4404 theo phuong
phap séc nhiét (Wang, 2006). DNA plasmld (1 pg)
dugce bd sung vao 100 pL dung dich té bao va so¢
nhiét & 37°C trong 5 phiit. Hon hop phan tmg dugc ciy
trai trén moi truong LB c6 chira kanamycin 50 pg/mL,
rifampicin 20 pg/mL va i & 28°C trong 2 — 3 ngay. Thé
bién nap sau d6 kiém tra bang phan tmg PCR truc tiép
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khuan lac (Sambrook, Russel, 2001) vé6i cip mdi dic
hiéu RD-Fw/NAC45-Rv.

Chuyén nap gen vio ngé thong qua vi khudin A.
tumefaciens

Thi nghiém chuyén nap gen vao ngd dugc thuc
hién theo quy trinh do B6 mén Cong nghé Gen, Vién
Nghién ciru Ng6é cung cap Phoi non (10 - 12 ngay
sau khi thy phén) dugc dong nudi cay v6i vi khuén
A. tumefaciens tii t6 hgp mang ciu triic biéu hién
gen pCAM-RdA/OsNAC45. Cac phoi hinh thanh mé
seo dugc chon loc trén moi truong MS-SE ¢6 bd
sung Cefotaxime 200 mg/L, Vancomycin 100 mg/L
va Hygromycin 25 mg/L. Cac mé seo sdng st duoc
tai sinh trén moi trudng tai sinh chdi, ré thanh cay
hoan chinh.

Xdc dinh kiéu gen ciia cdy chuyén gen bang PCR
va Realtime-RT-PCR

DNA tong sb cua cdy chuyén gen dwogc tach
chiét theo phuong phap ctiia Doyle va Doyle (1990),
su dung dung dich CTAB 2%.

Su c6 mit ciia cau tric biéu hién gen dich trong
cdy chuyén gen duoc xac dinh bing PCR
(Sambrook, Russel, 2001) v&éi cac cap mdi Actin-
Fw/Actin-Rv, Hyg-Fw/Hyg-Rv, OsNAC45-t-
Fw/NOS-Rv. Phan ting PCR dugc thyc hién vdi chu
trinh nhiét: (94°C — 30 gidy, 56°C — 20 gidy, 72°C -
40 gidy) x 35 chu ky.

Sb ban sao cua gen chuyén duoc xac dinh bing
Realtime PCR theo phuong phéap ciia Zhang va et al.,
(2003). Phan trng qPCR dugc thyc hién véi chu trinh
nhiét (94°C — 15 gidy, 60°C — 30 gidy, 72°C - 30 giy)
x 40 chu ky, sir dung cap mdi Hyg-Fw/Hyg-Rv.

Ddnh gid mirc dp biéu hién gen bang phwong phdp
RT-PCR badn dinh lwong mRNA

RNA tong s dugc tach chiét tir 14 ngd non bang

pGEM/OsNAC45 Bamtil

bd kit RNA-spinTM Total RNA Extraction theo quy
trinh huéng din cta hang Intron (Han Qudc). Phan
tng téng hop ¢cDNA duoc thyc hién theo quy trinh
ciia hing Stratagene, sir dung cic mau RNA tinh
sach. Hon hop phan ung dugc u & 42°C trong 60
phut va bao quan & nhiét do -80°C. Mau cDNA dugc
sir dung 1am khuén cho phan tng PCR véi cap mdi
NAC45-RT-FW/NAC45-RT-Rv. Phan ung PCR
duoc thyc hién véi chu trinh nhiét: (94°C — 30 giay,
56°C — 20 gidy, 72°C - 40 gidy) x 35 chu ky. San
phim phan tng PCR dugc dién di trén gel agarose
1% va phan tich bang phan mém Imagel. Gen actin
duogc sir dung lam gen ndi chuén.

KET QUA & THAO LUAN

Thiét ké cAu tric biéu hién OsNAC45 diéu khién
béi promoter cim ng stress Rd29A4

Dé thiét ké ciu triic biéu hién gen OsNAC4S5
diéu khién boi promoter Rd294 hoat dong cam
ling stress, ciu tric /Rd294:NOS] ghép ndi vao
vector pCAMBIA1300, sau d6 doan gen
OsNAC45 dugc chén gilta viung promoter Rd294
va terminator NOS trén vector tai t6 hop (Hinh 1).
Sy ¢6 mat cua doan gen OsNAC45 trong vector tai
t6 hop duge kiém tra bang phuong phap PCR v6i
ba cip modi khac nhau: cip moi dic hiéu cua
OsNAC45 (NACA45-Fw/NAC45-Rv), cap mdi dic
hiéu cho céau tric [Rd294:Nos] (RD- FW/NOS -Rv)
va cidp mdi dic hiéu cho cdu trac
[Rd294:0sNAC45] (RD-Fw/NAC45-Rv). Két qua
dién di trén gel agarose 1% cho thdy san pham
PCR tir khuén 1a plasmid tai t& hop cho 1 bing
DNA duy nhét c6 kich thuge 1an luot khoang 1,1
kb (Hinh 2A, giéng 6), 1,15 kb (Hinh 2A, giéng 4)
va 2,0 kb (Hinh 2A, giéng 2); cac kich thudc nay
la phui hop véi kich thude tinh toan 1y thuyét cia
cac doan DNA duoc nhan ban.

BamHI

—

pCAMBIA1300/Rd29A

A NOS

Hyg R 35S

Ta ¥
Sacl / Smal / Kpnl [ BamHI

Hindlll

NOS Rd29A

)

Hinh 1. So db thiét ké& cAu tric bidu hién OsNAC45 trong té bao thuc vat.
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Pé kiém tra chic chin hon doan DNA d3 duoc
chén vao vector biéu hién pCAM-Rd la doan gen
OsNAC45, vector tai t6 hop pCAM-Rd/OsNAC45
tiép tuc dwoc xir Iy bang enzyme cit gidi han. Két
qua dién di trén hinh 2B cho thdy san phim cua phan
ling cit bang enzyme BamHI tao ra 2 bing DNA:
bang DNA co kich thudc khoang 10,0 kb twong ung
kich thudc by khung vector pCAM-Rd mach thing

1142 bp

A

Nguyén Duy Phuong et al.

va bang DNA c¢ kich thu6e 1092 bp tuong ng kich
thugc doan gen OsNAC45 (Hinh 2B, giéng 3).
Twong ty, ddi v6i san pham cia phan ng cét bang
HindIIl/EcoR1, két qua dién di ciing xut hién 2 bang
DNA c¢6 kich thu¢e phu hop véi tinh toan ly thuyét:
bang 2129 kb twong ung v4éi chu tric
[Rd294:0sNAC45:NOS] va 10,0 kb tuwong tGng véi
b6 khung vector pPCAMBIA 1300 (Hinh 2B, giéng 2).

2129 bp

1092 bp

B

Hinh 2. Thiét ké vector chuyen gen pCAM-RD/OsNAC45. CAu trac bleu hién OsNAC45 duoc ghép nbi vao pCAMBIA1300.
(A) Kiém tra plasmid tai t5 hop bang PCR; gleng 1, 2: PCR v¢i cap m0| RD-Fw/Nos-Rv; giéng 3, 4: PCR vé&i cdp mdi RD-
Fw/NAC45-Ryv; giéng 5, 6: PCR v6&i cap mdi NAC45-FW/NAC45-Rv; giéng 1, 3 va 5: dbi chirng am (khéng cé DNA khudn);
giéng 2, 4 va 6: khudn 1a pCAM-RD/OsNAC45. (B) Kiém tra plasmid tai t6 hop bang enzyme cét gii han; giéng 1: vector
nguyén ban; giéng 2: san pham cét gi¢i han bang Hindlll/EcoRlI; giéng 3: san pham cat gi¢i han bing BamHI. Giéng M:

thang chu&n DNA 1 kb.

Vector tai t6 hop pCAM-Rd/OsNAC45 duoc
giai trinh ty nucleotide dé dam bao cic cdu trac
(Rd294, OsNAC45 va NOS) dugc ghép nbi ding vao
pCAMBIA1300 va khong xay ra dot bién. Vector tai
t6 hop sau d6 dugc bién nap vao vi khudn 4.
tumefaciens LBA4404 phuc vu nghién ciru chuyén
gen vao ngo.

Viéc stt dung cac promoter hoat dong lién tuc
nhu 35S, Ubiquitin hay Actin... dé biéu hién gen
quan tim trong cdy chuyén gen thuong mang lai hi¢u
qua 10 rét. Tuy nhién, trong mot so truong hop, su
biéu hién lién tuc ctia mot gen dap tmg didu kién
stress lai gdy anh hudng ti€u cuc t6i sinh trudng va
phat trién cua thuc vét trong diéu kién binh thuong
(Nakashima er al., 2014). Mot giai phap cho vén d&
nay la su dung cac promoter chi cam ung hoat dong
dac hiéu trong nhitng diéu kién stress nhat dinh, vi
du nhu Lip9 (4. thaliana), OsNAC6 va OsLEA3-1
(laa), HVA22 (lha mach)... Promoter Rd294 1a mot
trong s6 cac promoter hoat dong dac hiéu dugc phan
lap tr Arabidopsis, dd dugc chiing minh cam Ung
v6i didu kién han, min, lanh va ABA (Yamaguchi-
Shinozaki, Shinozaki, 1993). Sy biéu hién cua gen
ma hoa nhén t6 phién ma DREBI duéi su didu khién
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promoter Rd294 trong cic dong cy chuyén gen mo
hinh nhu thubc 14 (Nicotiana tabacum), khoai tay
(Solanum tuberosum), dau tuwong (Glycine max), lac
(Arachis hypogaea), lta mi (T riticum aestivum) va
loa da giap tang kha nang chéng chiu stress nhung
anh huong toi tbe do sinh trudng trong didu kién
binh thuong (Nakashima er al., 2014). Trong nghién
clru ndy, cu trac biéu hién gen ma héa nhan t6 phién
ma OsNAC45 dat dudi sy diéu khién cua promoter
Rd294 da duge thiét ké dé phuc vu cho céc nghién
cuu sau nay huéng téi muc t1eu tao ra glong cay
trdng chuyén gen chong chiu tbt véi didu kién bét loi
clia mdi truong, dong thoi van cho ning suit 6n dinh
trong diéu kién binh thuong.

Chuyén cAu tric biéu hién OsNAC45 vao ngd

Céu trac biéu hién gen OsNAC45 dugc chuyén
vao hé gen ngd gian tiép thong qua vi khuan 4.
tumefaciens. Két qua chuyén gen OsNAC45 vao ~
3000 phoi non, sau giai doan chon loc ¢6 73 phdi/md
S€0 séng sot va tai sinh trén moi truong chon loc
(Bang 2). Su ¢6 mit cua ciu tric biéu hién gen dich
trong cy ngd tai sinh dwoc xac dinh bang ki thuat
PCR véi cac cap mdi dic hidu cho gen dich
OsNAC45 va gen chon loc Hygromycin (Hinh 3,
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Bang 2). Két qua dién di san phim PCR cho thiy chi
c6 16/73 cay tai sinh mang gen dich OsNAC45; ti 1€
bién nap gen thanh cong dat 0,53 %. Két qua nay
cling cho thdy hiéu qua cua gen chon loc
Hygromycin trong quy trinh chuyen gen vao giong
ng6é mod hinh khéng cao, ti ¢ mo sgo thoat khoi anh
huéng cuia chit chon loc twong ddi 16n (78,1%). Viéc
nhiéu cdy tai sinh di trai qua méi truong chon loc
khong phat hién duge sy c6 mit cta gen chuyén ciing
cho théy hiéu qua chon loc cua chét khang sinh tuong
ddi thap.

Bang 2. Két qua chuyén gen OsNAC45 vao cay ngé mo hinh.

Céc cdy ngd tai sinh c6 két qua PCR duong
tinh véi ca hai cap mdi dac hiéu duoc tiép tuc
kiém tra bang Realtime PCR dé xac dinh sd ban
sao cia cdu tric chuyén gen (thong qua dinh
lwong gen Hygromycin) trong hé gen. Két qua thi
nghiém cho thay 8/16 ciy tai sinh c6 gia tri 2°“" tir
0,4 — 0,67 tuong ung voi 1 ban sao trong hé gen
(Bang 2). Tuy nhién, cac cdy ngé mang mot ban
sao gen chuyén khi dugc chuyén sang tréng trong
diéu kién nha ludi, chi c6 5/8 cay sinh truong binh
thuong va két hat (cay Ty).

. ) PCR’ Realtime PCR?
L6 thi Tong so6 Tai sinh - Thu hat
nghigm phbi Actin1  HY9OMY 5 NAC45  1bansao 1 baAn T,
cin sao
Lol ~1000 25 25 3 3 2 0
Lo I ~1000 11 11 1
Lo ~1000 37 37 12 12 5 4

Ghi chi: 'Cay ngb tai sinh duoc kiém tra bang PCR vai cap mdi ddc hiéu clia gen Actin1, gen khang Hygromycin va gen

dich OsNAC45 .

*Thi nghiém Realtime PCR xac dinh sb ban sao dwa trén dinh lvgng gen Hygromycin bang gia tri 2

dung la gen ndi chudn, thi nghiém lap lai 3 lan.

N1 N2 N3 N4

N5

2t gen Actin1 dwoc s

N6 N7 WT () (+)

- EEEEL T

Hinh 3. Kiém tra cay ngo chuyén gen bang PCR. Cay ngé chuyén gen (N1-N7) va khong chuyén gen (WT) dwoc tach chiét
DNA tdng s6 (DNAs) va PCR kiém tra bang cép mdi déc hiéu ctia gen ndi chuan Actin1 (ZmActin), gen khang Hygromycin

(Hygro) va gen chuyén (OsNAC45).

Nhu vay, tr khoang 3000 phoi ngd dugce chuyen
gen ban dau, 5 ciy tai sinh mang 1 ban sao clia cau
trac biéu hién gen chuyén da sinh truong va két hat
trong diéu kién nha Iudi. Ti 1& chuyén gen thanh
cOng cua toan bd cua quy trinh dat 0,17 %.

Trong cac nghién clru chuyen gen ngo thong qua
vi khuén 4. tumefaciens da dugc cong b6, hiéu suat
clia qué trinh chuyén gen rat khac nhau, dao dong tir
0-50% va phu thudc chi yéu kha ning tai sinh va tiép
nhan gen ciia té bao. Nghién ctru trude ddy da chimg
minh ¢6 it nht mot hay mot nhom gen trong nhan té
bao c6 anh huong téi kha nang tao phoi sinh dudng

trén méi truong nudi cly in vitro ciia ngd (Bohorova
et al., 1995). Mot sb giong ngd di dugc chimg minh
¢6 higu sut tai sinh twong doi cao nhu (Hi-II - 100%,
Gz 643 - 42.2%, A188 - 30%), tuy nhién hidu suét
chuyén gen ciing rat thap (Hi-II - 12%, A188 — 5%,
H99 — 2%) (Pran]al et al.,, 2016). Cac tac gia cling su
dung nhiéu loai t& bao/mé khac nhau dé chuyen gen
nhu phdi non, phéi truong thanh, nhi hoa, chdi, chdi
than tai sinh tir mo seo..., nhung phd bién nhat van 1a
mb seo phat trién tir phoi non hay dich huyén pht méi
treong nudi céy mo seo (Torney ez al., 2007). Mac du
da c6 mdt so quy trinh cai tién da dugc cong bo hiéu
qua chuyen gen thyc té vao ngo cho dén nay van chua
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duoc cai thién dang ké. O Viét Nam, Tran et al,

(2017) da st dung phoi non cua mot s0 gidng ngod lai
cho thi nghiém chuyén gen va thu dwoc hiéu suét
chuyén gen twong tu (H95 — 8,6%, N618 — 6,2%).

Trong nghién cru nay, chung t6i st dung phdi
non dé chuyén gen OsNAC45 vao gibng ngd MB67.
Quy trinh cta ching t6i mac du c6 ti 1¢ tai sinh chdi
kha cao (dat 66,7%, 50 liéu khong cong b6) nhung ti
1€ cay duogc chuyen nap céu triic biéu hién gen dich
thanh cong rat thép (0,53%), trong d6 c6 Y2 sO cay
mang 1 ban sao ctia gen chuyén. Cic dong ngd mang
gen dich sinh truéng binh thudng duoc tiép tuc st
dung cho thi nghiém nghién ctru hoat dong chirc nang
ctia gen chuyén.

Pinh gia biéu hién ciia OsNAC45 trong ciy ngd
chuyén gen

Muc do biéu hién cua gen dich OsNAC45 trong
cic dong ngd chuyén gen dugc xac dinh bing
phuong phép ban dinh luong mRNA, st dung ki
thuat RT-PCR véi cdp moi dic hiéu cua gen chuyén.
Céc dong ngd chuyén gen sau khi xtr Iy han nhan tao

(+) () wr N1
¥

OsNAC45

Actin

A

N2 N3 N4 N5
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(ngung tudi nude 1 tudn) duogc tach chiét RNA téng
sO dé sur dung lam khuoén cho phan tmg RT-PCR.
Miu RNA tong sO tach chiét tur cay lua khong
chuyén gen dugc st dung lam mﬁu‘déi ching; gen
actin duge sir dung 1am gen ndi chudn. Mirc d6 biéu
hién ctia gen OsNAC45 giira cac dong ngd dugc so
sanh voi nhau théng qua gen ndi chuan actin.

Két qua phan tich biéu hién gen bing RT-PCR
cho théy tat ca cac miu cay duoc kiém tra déu duong
tinh v&éi PCR sit dung cdp mdi ndi chudn (Actin-
Fw/Actin-Rv), bang DNA dic hiéu c6 d sang dong
déu giita cc mau xét nghiém (Hinh 4A). Tuy nhién,
trong thi nghiém st dung cip mdi dic hiéu cua gen
dich (OsNAC45-RT-Fw/OsNAC45-RT-Rv), chi c6 3
trong s 5 dong ngd chuyén gen dugc kiém tra co
biéu hién gen dich voi su xudt hién cua 1 bang DNA
(Hinh 4A, dong N1, N2 va N3) tuong ty miu dédi
ching duong st dung khudén 1a vector pCAM-
Rd/OsNAC45. Ngugc lai, 2 dong ngé chuyén gen
(Hinh 4, dong N4 va N5) va dong ngé dbi ching
khong chuyén gen (Hinh 4A, dong WT) déu cho két
qua PCR am tinh.

2.5

2

15

1

0
WT N1 N N3

B

Hinh 4. Mrc d6 biéu hién ctia OsNAC45 trong cac dong ngd chuyén gen To. (A) San phdm RT-PCR nhan ban doan gen
dich (OsNAC45) va gen ndi chudn (Actin) dwgc dién di trén gel agarose 1%;(+): dbi chirng dwong (khudn 1a pCAM-
RD/OsNACA45); (-): dbi chirng am (khdng cé DNA khudn); (WT): khudn [a mau RNA tach chiét tlr cay ngd khéng chuyén gen;
(N1-N5): khudn la mau RNA tach chiét tir cay ngd chuyén gen.(B) D6 thi so sanh ham lwgng mRNA OsNAC45 twong quan
gitra cac dong ngd; ham lwong mRNA OsNAC45 clia dong N2 c6 gia tri bang 1; gia tri thé hién trén do thi 1a két qua trung

binh cta 3 1an thi nghiém RT-PCR.

Str dung phan mém ImagelJ, mirc d6 biéu hién gen
OsNAC45 tuong quan giita cac dong ngd chuyén gen
da dugc xac dinh (Hinh 4B). Két qua so sanh cho thy
mirc d6 biéu hién cta gen dich OsNAC45 c6 sy khac
biét gitta cic dong ngd chuyén gen. Cu thé, ham lugng
mRNA OsNAC45 cao dugc phat hién ¢ dong N1 va
N3; dong N2 ¢6 mirc d¢ biéu hién gen dich & mirc thép;
hai dong N4 va N5 hau nhu khong phat hién c6 mit ctia
mRNA gen dich, twong trr dong ngd khong chuyén gen.

Nhu viy, bang phuong phap ban dinh luong
mRNA, ching t6i da xac dinh dugc sy biéu hién cua
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gen chuyén OsNAC45 trong mot s6 dong ngd chuyén
gen mo hinh c6 mang mét ban sao cua cau truc
chuyén gen & mirc d0 mRNA.

Trong nhiéu nghién clu truge ddy, thi nghiém
phan tich cay chuyén gen thuong duge thyc hién
v6i cac cdy dong hop tur tir thé hé T, tré di dé xac
dinh chinh xac sy biéu hién cta gen chuyén nhim
tim hiéu co ché diéu hoa hoat dong gen ctia nhan t6
phién mé dugc nghién ctru (Hu et al, 2006). Tuy
nhién, v&i muc dich chimg minh méi lién hé giira
su biéu hién cta gen ma hoa nhan tb phién ma véi
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su xuat hién tinh trang méi cla cay chuyen gen,
mot sb nghlen clru dd phan tich cdy chuyén gen &
ngay thé hé T, hay T,. Vi duy, khi nghién ctru chirc
nang cua gen OsMAPK2, Hur va Kim (2014) da
phén tich biéu hién cua gen chuyén trong cac dong
A. thaliana chuyén gen T, bang phuong phép lai
RNA. Biéu hién ctua gen OsNAC6 dudi sy didu
khién cua promoter 35S trong cac dong lua chuyén
gen ciling dugc Rachmat va nhém nghién ciru
ching minh bﬁng ky thudt Real-time RT-PCR &
thé hé cay chuyen gen T, (Rachmat et al., 2014).
0 day, mirc do biéu hién gen dich cia 5 dong ngd
Chuyen gen khac nhau da dugc xac dinh dya trén
két qua phan tich ham lugng mRNA bang ky thuat
RT-PCR. Mttc d6 biéu hién gen dich khac nhau
gilra cac dong ngo chuyen gen trong cac nghién
cuu nay da cho thay mdi dong cay chuyén gen la
mot sy kién chuyen gen doc lap va khong dong
nhét vé mat di truyén. TAt ca cac dong ngd biéu
hién gen OsNAC45 nay s€ duogc tiép tuc duogc
phan tich kha ning chéng chiu han & cac thé hé
tiép theo dé ching minh vai trd chirc ning cua
nhan t6 phién ma OsNAC45.

KET LUAN

Trong nghién ctru ndy, chung toi da thiét ké
duoc cdu trac biéu hién gen OsNAC45 lién quan
tGi dap tng stress han cua lia Moc tuyén, diéu
khién boi promoter hoat dong cam tUng stress
Rd294. Céu tric biéu hién gen da dugc chuyén nap
thanh cong vao cdy ngd mé hinh théng qua vi
khuan A. tumefaciens véi hiéu suat chuyén gen dat
0,17%. Cac dong ngd chuyén gen di duoc sang loc
bang phuong phap PCR xé4c dinh sy c6 mit va
Realtime PCR xéac dinh sb ban sao cua cdu tric
chuyén gen. Béng ki thuat RT-PCR ban dinh lugong
mRNA, su biéu hién ciia OsNAC45 da chiing minh
dugc trong cac dong ngd chuyén gen T, dugc xur Iy
han nhan tao. Cac két qua nghién cru nay la tién
dé cho cac nghién ctru sau hon vé& chtrc ning cua
OsNAC45, tir 46 hudng toi viée cai tao tinh trang
chiu han cua cic giéng cdy trong nhd cong nghé
chuyén gen thuc vat.

Loi cdm on: Nghién citu duoc hé tro kinh phi tir dé
ai “Phan lap thiét ké gen chiu han phuc vu cong tac
tao giong ngéd bién doi gen” (2014-2018) do Vién
Nghién curu hé gen la chu tri, thuoc Chuwong trinh
Cong nghé sinh hoc Nong nghiép - Thuy san, Bo
Néng nghiép va phat trién néng thén. Chiing t6i xin
trdn trong cam omn.
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SUMMARY

Plants response to abiotic stresses by initiating a series of processes including the activation of
transcription factors that can regulate expression of various stress-responsive and adaptive genes. NAC family
(NAM, ATAF1/2, CUC2), which is the largest plant transcription factor family, plays an important role in the
development and stress responses of plants. OsNAC10 gene fragment has 1080 nucleotide containing an open
reading frame (OFR) encoding for protein OsNAC45. OsNAC45 is expressed predominantly in roots and
leaves and induced by drought, high saliniy, low temperature and abscisic acid. Overexpression of OsNAC45 in
rice increased the plant tolerance to drought and high salinity. In this study, recombinant expression vector
containing OsNAC45-encoding sequence under the control of the Arabidopsis stress-inducible Rd294
promoter was designed and successfully transformed into model maize plants via Agrobacterium tumefaciens
bacteria. The genotype of regeneration plants was identified by PCR and Real-time pPCR. Using semi-
quantitative RT-PCR, the expression of transgene OsNAC45 in some T, transgenic plants were detected. These
results provide a basis for the study of the function of OsNAC45 in drought responses and for the development

of drought stress tolerant crops.

Keywords: Drought tolerance, gene transfomation, maize, OsNAC45, transcription factor
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