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PHAN LAP VA CHUYEN GIEN PIEU KHIEN CHIU HAN MTOSDREB2A
VAO GIONG LUA CHANH TRUI THONG QUA AGROBACTERIUM

CAO LE QUYEN, TRAN TUAN TU, PHAM XUAN HOI

O nuéc ta hién nay, han hén da va dang la
mot trong nhiing nguyén nhan chinh lam giam
nang suat cay trong; tham chi ¢ noi, ¢ vu, hién
tugng han han gay that thu, lam san lugng nong
nghiép khong 6n dinh, gay anh huéng dén an
ninh luong thuc quéc gia. Van dé cang tré nén
buc xtc khi hau hét dat canh tac bi han nang lai
tap trung & nhitng vung dat khé canh tac, vung
sau, vling xa noi ma cudc song cua ngudi nong
dan chli yéu dua vao san pham nong nghiép. Vi
vay, viéc tao ra cdc giong cay trong cé tinh
khéng han cao c6 y nghia dac biét quan trong
g6p phan tang va 6n dinh nang suat, x6a do6i
giam ngheo, 6n dinh xa hoi, tang dan trf va vi
thé quoc gia.

Hang loat cdc nghién cdu chuyén gien dép
ing stress han vao cay trong nham tang cudng
tinh khang han & thuc vat da dugc tién hanh
trong nhitng nam vira qua, két qua da tao ra
nhiing cay chuyén gien tang cudng tinh chong
chiu vé6i diéu kién han [2, 12, 14]. Tuy nhién,
tinh trang chiu han 142 mdt tinh trang da gien, do
nhiéu gien chic nang tham gia truc ti€p déap tng
diéu kién han va cdc gien diéu khién tinh chiu
han. Vi vay, viéc chuyén hang loat cic gien
chiic nang nhim tao ra céc cay trong bién d6i
gien tang cuong kha nang chiu han 1a nhiém vu
bat kha thi.

Céc gien ma hoéa protein diéu khién qua
trinh phién ma tham gia vao tinh khiang han bam
vao trat tu ADN dac hiéu (cis-acting element)
trong doan diéu khién gien (promoter) clia céc
gien chic niang tham gia diéu khién tinh chiu
han va cing vé6i enzim sinh téng hop ARN
(RNA polymerase) thuc hién qua trinh phién ma
cac gien chic nang nay. Cic nghién cdu vé
promoter da phat hién rt nhiéu gien chic ning
tham gia diéu khién tinh chiu han chia trat
ADN dic hiéu. Vi vay, khi mot gien diéu khién
biéu hién s& sinh ra cic protéin bam vao trat tu

Vién Di truyén Nong nghiép

ADN dic hiéu trén promoto cua nhiéu gien chiic
nang tham gia diéu khién tinh chiu han va hoat
hod su biéu hién clia cdc gien nay, két qua la
thuc vat tang cuong tinh chiu han. Diéu nay giai
thich vi sao tinh trang chiu han la tinh trang da
gien nhung chi can chuyén mot gien diéu khién
tinh chiu han c6 thé 1am tang stic chong han clia
cay chuyén gien. Cic nghién ctiu vé hé gien da
dua ra két luan gien diéu khién chi€ém 6 - 9%
tong s6 gien trong mdi hé gien, vi du &
Arabidopsis c6 2.057 gien diéu khién dugc phat
hién trén téng s6 26.000 gien trong hé gien [9].
R4t nhiéu nghién ciu vé dic tinh cla gien diéu
khién trén cay mo hinh Arabidopsis va lda da
ching minh nhém gien nay dong vai tro dac biét
quan trong trong viéc tang cuong tinh chiu han &
thuc vat. Vi vay, viéc phan 1ap va nghién ctu
dac tinh cua cdc gien diéu khién dang tr¢ thanh
van dé thoi su mang tinh toan cAu, thu hit su
quan tam cua nhiéu phong thi nghiém trén thé
gidGi.

Gien ma héa nhan t6 khoéi dau phién ma
DREB? tuong tic véi trat tu ADN dac hiéu DRE
trén vung khoi dong gien cua cic gien chic
nang sinh ra trong diéu kién han va hoat hod su
biéu hién cla cdc gien nay. DREB2 diu tién
dugc phat hién & Arabidopsis vao nam 1998.
Hai gien DREB2A va DREB2B chi biéu hién
trong diéu kién han va man. Tuy nhién biéu hién
clia cac gien DREB2A va DREB2B trong céac ciy
chuyén gien khong hoat hod biéu hién ctia cc
gien chitic nang lién quan dén chiu han trong
diéu kién sinh trudng binh thuong va két qua 1a
cay chuyén gien khong c6 tinh chiu han. Diéu
nay dugc ly gidi rang nhém gien nay can qua
trinh stra d6i sau phién ma, vi du nhu qua qué
trinh phosphoryl héa (phosphorylation) dé
chuyén protéin sang dang hoat hoa [4]. Gien
DREB2A duoc thay déi cdu tric bang viéc loai
bo 30 axit amin tuong tng véi trat tu tir 136 dén
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165 dé tao ra dang DREB2ACA. Két qua, su
biéu hién cla gien DREB2ACA gitp cay chuyén
gien Arabidopsis tang cudng déng ké tinh chiu
han. Cac phan tich st dung ky thuat Microarray
va Northern blot di ching minh 12 biéu hién
gien DREB2ACA trong cay chuyén gien hoat
hod su biéu hién cta rat nhiéu gien chiic niang
tham gia vao tinh chiu han & thyc vat [7, 8]. Do
tinh quan trong cuia van dé chiu han & thuc vat,
hang loat cdc nghién ctiu tap trung viéc phan lap
va nghién ctu dac tinh cia nhém gien DREB?2
diéu khién tinh chiu han trén c4c d6i tuong thuc
vat khac nhau. O lda, gien OsDREB2A duoc
phan 1ap va cong b6 vao nam 2003. OsDREB2A
chi biéu hién trong diéu kién han va min va biéu
hién cua OsDREB2A tang cuong tinh chiu han
va man trong cay Arabidopsis chuyén gien [3].
O lda mi, gien DREB2 duoc phan lap va phat
hién biéu hién manh trong diéu kién lanh, man
va han [10, 11]. O lia mach, gien DREB?2 c6 tén
la HvDRF'1 ciing dugc cong bo 1a tich luy trong
diéu kién han, man va tham gia truc ti€p vao
diéu hoa ABA [13]. Ngoai Arabidopsis, gien
ZmDREB2A ciing da dugc phan lap va nghién
cttu dac tinh chi tiét & ngo. Khong giong nhu &
Arabidopsis (DREB2A), gien ZmDREB2A tao ra
hai dang transcript va qua phan tich Real-time
PCR thi chi ¢6 dang transcript hoat tinh sinh ra
déng ké trong diéu kién han. Ngoai ra, qua thi
nghiém phan tich hoat hod phién ma
(transactivation assay) & t€ bao tran Arabidopsis
thi ZmDREB2A c6 kha nang hoat hod qua trinh
phién ma (transactivation activity) manh hon
nhiéu DREB2A. Vi vay, qué trinh stta d6i sau
dich ma la khong céan thiét trong viéc tao ra
protéin  hoat tinh trong trudng hop gien
ZmDREB2A. Su biéu hién lién tuc gien
ZmDREB2A lam tang cuong tinh chiu han rd rét
trong cac cay chuyén gien. Két qua nay cho thdy
c6 su khac nhau vé co ché diéu khién tinh chiu
han trong ciing nhém gien gifta cdy mo hinh hai
14 mam va cay mot 14 mam [6].

Trong nghién ctu nay, ching to6i da tién
hanh phan 1ap gien MtOsDREB2A tut thu vién xu
Iy han cha giong lda Moc tuyén, thiét ké&
vector chuyén gien bing ky thuat gateway va
chuyén vector biéu hién mang gien
MtOsDREB2A vao giong lda Chanh trui thong
qua ky thuat chuyén gien st dung vi khuédn
Agrobacterium.

80

I. PHUONG PHAP NGHIEN CUU

1. Vatliéu

Nguon thu vién cADN xtut ly han: Thu vién
cADN xu ly han cta giong Ida Moc tuyén dugc
sinh téng hgp tai Trung tam Cong nghé Sinh hoc
va Ky thuat gien Quoc té (ICGEB), New Delhi,
An Do.

Nguon thuc vdt nhdn gien: Giong lda
Chanh trui dugc cung cép bdi Trung tam Tai
nguyén Thuc vat, Vién Khoa hoc Nong nghiép
Viét Nam, da duoc khao sat kha nang tao callus
(91%) va tai sinh (> 80) [1].

Cac bé kit va vector: Vector nhan dong
pUC19-Ubi va vector nhan pPBCKH duoc cung
cdp bdi nhém nghién cdu cua GS. Shinozaki
(Phong thi nghiém Cong nghé Sinh hoc, Trung
tam Quoc t€ vé Khoa hoc Nong nghiép Nhat
Ban, JIRCAS). Bo kit Gateway” LR Clonase” 11
enzim mix dé thuc hién phan tng Gateway mua
cta hang Invitrogen.

Cdc chiing vi khudn: Chling vi khuan E.coli
DH5a va ching vi khuin A. tumefaciens
EHA105 dugc cung cdp bdi Bo mon Bénh hoc
Phan tlr, Vién Di truyén Nong nghiép, Vién
Khoa hoc Nong nghiép Viét Nam.

Cdc trdt tw méi PCR va héa chdt. Cic trat
tu moi PCR dac hiéu nhan dong gien
MtOsDREB2A va kiém tra su ton tai cla cua
gien MtOsDREB2A trong cdc vector va vi khuén
dugc mua cta hang Sigma. Héa chat sit dung
trong nuoi cdy mo va sinh hoc phan tir dugc
mua bai cac hang Merk, Sigma va Invitrogen.

2. Phuong phap

Nhdn dong gien MtOsDREB2A tir thu vién
c¢ADN xut Iy han giong lia Moc tuyén: Dua
trén trinh tu cac gien DREB2A dugc cong bo
trén Gene Bank cua cdc giong lda Japonica va
Pokali chiing toi lya chon 20 nucleotide & hai
dau 5°, 3’ ving ORF cuia gien DREB2A va trat
tu nhan biét ctia enzim BamH 1 d€ thiét k€ trat tu
moi diac hiéu nhu sau: OsDREB2A-F: 5’-
ATGGATCCATGGAGCGGGGGGAGGGGA -
3’0OH; OsDREB2A-R: 5’-ATCCTAGGCTAAT
AGGAGAAAAGGCTA-3’0OH. Phan tng PCR
dugc thuc hién v6i nong do moéi 10 pmol,
dNTPs 0,2 mM, Taq polymerase 2,5 U véi chu
ky nhiét: khoi dau 94°C trong 5 phuit, 30 chu ky
ti€p theo (94°C - 45 giay, 55°C - 45 giay, 72°C -



60 giay), kéo dai 7 phit & 72°C. San phdm phéan
ting PCR duoc kiém tra trén gel Agarose 1%,
ti€n hanh thoi gel bing cot Genelute™ Minus
EtBr (Sigma Cat G-2166). San pham PCR tiép
d6 duoc xur 1y v6i enzim giGi han BamH 1 va gan
vao vector nhan dong pUCI19-Ubi da xu ly
BamH 1 va loai goc phosphate trudc d6 dé tao
vector nhan dong mang gien MtOsDREB2A va
doéng thoi 1a vector cho trong phan tng clonase.
Su ton tai cta gien MtOsDREB2A xuo6i chiéu
trong vector nhan dong pUC19-Ubi dugc kiém
tra bang cdp moéi Ubi-F: 5°-CCCTGCCTTCAT
ACGCTATT-3’OH va OsDREB2A-R, véi san
phdm udc dodn khodng 900-bp. Gien sau do
duoc doc trinh tu trén hé thong ABI 3100, két
qua giai trinh tu dugc so sanh véi co s& dir liéu
trén Gene Bank va phan tich bang phin mém
Genetyx 6.0.

Thiét ké vetor chuyén gien mang gien
MtOsDREB2A bdng ky thudt Gateway: K§j
thuat Gateway (Invitrogen) dugc sit dung dé tao
vector chuyén gien thuc vat (binary vector) vé6i
thanh phan phan tng (5 pl) duge thiét lap nhu
sau: 1 pl dém LR clonase, 50 ng vector cho
(pUC19-Ubi-MtOsDREB2A), 10 ng vector nhin
(pBCKH), 2,5 pl dém TE va 0,5 pl enzim
Clonaza. Phan ting dugc tién hanh trong 1 gio &
25°C, sau d6 bd sung proteinaza K dé loai bod
protéin. San phdm phéan tng duoc bién nap vao
t& bao E.coli DH5a kha bién da chuédn bi. Tién
hanh sang loc vi khuidn mang vector chuyén
gien trén moi truong LB chia 50 pg/ml
kanamycin, sy ton tai xudi chiéu cua gien
MtOsDREB2A trong vector chuyén gien dugc
kiém tra bang phan tng PCR vé6i méi dic hiéu
GW-F: 5-CAGCTATGACCATGATTACGC-
3’0OH va OsDREB2A-R, v6i san phdm theo tinh
toan s€ c6 kich thudc xap xi 2,9 kb. Vector
chuyén gien sau d6 dugc bién nap vao vi khuén
A. tumefaciens EHA105 bang phuong phap
xung dién stt dung may ECM 630 (BTX) véi cac
thong s6 nhu sau: dién dung 25 PF, dién thé 2,4
KV, dién trg 200 Y trong thoi gian 5 giay. Su
ton tai clia gien MtOsDREB2A trong vi khuén A.
tumefaciens EHA105 dugc kiém tra lai bing

phan ung PCR vé6i cap moéi diac hiéu
OsDREB2A-F/R.
Chuyén  cdu  tric  mang  gien

MtOsDREB2A vao lia Chanh trui: Cic callus

tot (c6 mau vang, kho, duong kinh 1-3 mm) cla
Ida Chanh trui - duoc tao ra trén moi truong MS
c6 b6 sung 1,5 mg/l 2,4D trong 10 ngay, & 28°C
trong toi - dugc gom lai va trai déu lén moi
trudng MS c¢6 ngéan boi gidy loc va nuoi & 28°C
trong 3 ngly trudc khi ti€n hanh chuyén gien.
Mot khudn lac A. tumefaciens mang gien
MtOsDREB2A dugc nuoi lac 200 vong/phit &
28°C qua dém trong Sml moi trudng YEM 1ong
c6 bd sung 50 mg/l kanamycin. Dung dich vi
khuidn sau d6 duoc pha lodng véi 30 ml moi
trudng AAM [3], b6 sung acetosyringone &
nong do 30 pg/ml. Cac callus da lya chon & trén
duoc chuyén lén tdm Iuéi da khir tring va duoc
ngam trong dung dich huyén phl vi khuidn &
trén trong 90 gidy, thinh thoang lac nhe. Cic
callus sau d6 dugc 1am kho va chuyén lén moi
truong dong nuoi cdy MS-AS (moi truong MS
c6 b6 sung 15 mg/l acetosyringone, 300 mg/l
cazein, 2 mg/l 2,4D, 10 g/l glucose va 30 g/l
sucrose) ¢6 ngan bdi gidy loc, gilt trong t6i &
28°C trong 3 ngay. Cac callus sau d6 duoc tién
hanh loai bé cdc vi khuin du thira trén bé mat
bang cach rira nhiéu 14n véi dung dich nuéc cat
khir tring c6 b6 sung 500 mg/l cabernicillin.
Chuyén cdc callus sang moi trudng chon loc
MS-S (moi trudng MS ¢6 b6 sung 300 mg/l
cazein, 2 mg/l 2,4D, 30 g/l sucrose va 50 mg/l
hygromycin), nuéi trong t6i 2 tudn & 28°C (lap
lai 1 1an). C4c callus sinh trudng trén moi trudng
MS-S sau d6 duoc chuyén sang moi trudng tai
sinh MS-R (moi trudng MS c6 bé sung 15 ml/l
nuéc dira va 50 mg/l hygromycin), nuodi trong
diéu kién 25°C, do 4m 50-70%, quang chu ky 16
gio/ngay, cuong do sang 3000 Lux. Sau 4 tuan,
cac cum choi sinh trudng tot duoc tach ra va ti€én
hanh cho ra ré trén moi truong MS/2 (néng do
mudi khoang giam 1/2). Khi céc cay lda T, c6
hé 1€ phét trién t6t va dat chiéu cao khoang 7-10
cm s€ dugc dua ra ngoai mdi truong lam quen
trude khi cdy ra cac chau thi nghiém. Cic cay
lda chuyén gien T, sau d6 dugc kiém tra su ton
tai cua gien MtOsDREB2A trong hé gien bang
cach tach chiét ADN tir 14 lda theo phuong phap
CTAB c6 cai tién dé thu ADN téng s6 cho phan
ting PCR v6i cap moé6i dac hieu Ubi-F va
Nos-TR: 5’-AGACCGGCAACAGGATTCAA-
3’0OH, san phim PCR khi dién di trén gel
agarose 1% s& c6 kich thudc du doan khoang
1,2 kb.
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IL KET QUA VA THAO LUAN

Phan lap gien MtOsDREB2A tu thu vién
cADN xir Iy han cua giong lia Moc tuyén:
Két qua dién di kiém tra san phdm khuéch dai
gien MtOsDREB2A tut thu vién cADN xu ly han
ctia giong Iia Moc tuyén (hinh 1A) cho thay san
phdm khuéch dai 16 nét c6 kich thuéc xdp xi
825-bp. Kich thuéc 825-bp la kich thude da
dugc du doan tuong tng véi khung doc mé cua
cac gien DREB2A da dugc phat hién & lda
Japonica va Pokali [6]. San phim khuéch dai
ngoai ra con mang hai vi tri nhan biét cta enzim
BamH 1 & hai dau phia ngoai khung doc mé cua
gien MtOsDREB2A. San phdm khuéch dai sau
d6 dugc gan vao vector nhan dong pUC19-Ubi
nho vi tri nhan bi€t nay. Vector nhan dong

pUCI19-Ubi dugc thiét k& dua trén cdu tric cla
vector pUC19 ¢6 gan thém promoter Ubiquitine
va enhancer Q trudc ving MCS cho phép diéu
hoa biéu hién gien la duoc chén trong vi tri MCS
¢ thyc vat. Sau khi san pham khuéch dai gien
MtOsDREB2A dugc gan vao vector nhan dong
pUCI19-Ubi ching t6i da thu duoc vector
pUCI19-Ubi-MtOsDREB2A vira 1a vector nhan
dong cho gien nay vira la vector cho trong phan
ting clonase khi str dung k§ thuat gateway dé tao
vector chuyén gien thuc vat (hinh 1B). Vector
cho pUCI19-Ubi-MtOsDREB2A sau d6 dugc
bi€n nap vao vi khuén E.coli DH50 va ti€n hanh
sang loc trén moi truong LB ¢6 bé sung
ampicillin nho gien khang ampicillin trén vector
cho (hinh 1B).
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Hinh 1. Két qua qua phan lap gien MtOsDREB2A trong vector nhan dong pUC19-Ubi

A. Két qua khuéch dai gien OsDREB2A tir thu vién xur Iy han lda Moc tuyén: M- thang ADN chudn
1 kb (Invitrogen); giéng 1-4 san pham nhan gien tir thu vién véi cap mai dac hieu OsDREB2A-F/R;
B. So d6 tach dong gien MtOsDREB2A trong vector nhan dong pUC19-Ubi. C. Két qua kiém tra
chiéu gin clia gien MtOsDREB2A trong vector nhan dong pUC19-Ubi: M- thang ADN chudn 1kb
(Invitrogen); Giéng 1, 3 va 6 cho két qua gien MtOsDREB2A gén ngugc chiéu (am tinh); Giéng 2,
4,5, 7 va 8 c6 bang dién di kich thudc xdp xi 900-bp tuwong tng vdi céc khudn lac mang gien
MtOsDREB2A gén xudi chiéu trong vector pUC19-Ubi.

Tuy nhién, do trong phan tng tich dong gien MtOsDREB2A bi gin ngugc chiéu trong
ching toi chi st dung mot vi tri enzim giéi han  vector pUC19-Ubi. Dé ¢6 thé loai bo trudong hop
BamH 1 nén hoan toan c6 thé xdy ra trudng hgp  nay chiing toi tién hanh phan ting PCR véi cdc
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khuan lac dugc chon loc trén moi truong LB c6
b6 sung ampicillin. Két qua dién di san pham
PCR trén hinh 1C cho thdy trong s6 8 khuén lac
duoc chon dé kiém tra sy gan xuoi chiéu clia
gien MtOsDREB2A trong vector nhan dong thi
¢6 5 khuén lac (khuén lac s6 2, 4, 5, 7 va 8) cho
két qua duong tinh 1a bang ADN c6 kich thude
xdp xi 900-bp. Cac khuan lac s6 1, 3 va 6 khong
cho san pham khuéch dai c6 thé 1a cac khuén lac
mang vector trong hodc céc khuén lac c6 mang
gien MtOsDREB2A nhung bi gan nguoc chiéu.
San pham khuéch dai cho kich thuéc 900-bp &
céc khuan lac s6 2, 4, 5, 7 va 8 1a do ching t6i

da Iya chon méi xu6i Ubi-F duoc thiét k& dé bat
cap vdi viing cudi cung cua promoter Ubiquitine
con moi nguoc duoc lya chon 1a 14 mdi ngugc
dac hiéu cua chinh gien MtOsDREB2A. Néu
gien dugc gan diing chiéu thi san phdm khuéch
dai trong phan tng PCR s€ phai c6 kich thudc
khoang 900-bp bao gom kich thudc cua gien
MtOsDREB?2A, kich thuéc ving enhancer € va
kich thudc cua moi Ubi-F. Nguoc lai, néu gien
duoc gin ngugc chiéu thi phan tng PCR sé&
khong cho san phdm khuéch dai véi kich thudc
khoang 900-bp.

Distribution of 15 Blast Hits on the Query Sequence &

AF300971 Oryza sativa DRE binding protein 2 mRNA, complete cds S=1524 E=0
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Hinh 2. Két qua so sdnh trinh tu gien MtOsDREB2A v6i mot s6 gien trong nhém DREB2A béng
phan mém Blast (A)va Genetyx 6.0 (B).

Khuén lac s6 5 cho két qua khuéch dai tot
nhat da dugc ching toi lva chon dé ti€én hanh

nuoi cdy, tdch plasmid vé6i khoi luong 16n dé
giai trinh tu gien MtOsDREB2A va dong thoi

83



lam nguyén liéu cho phan ting clonase & budc
ti€p theo. K&t qua giai trinh tu trén hé thong ABI
3100 (dit liéu khong trinh bay) cho thdy gien
ching t6i da phan 1ap c6 kich thuéc chinh xac
825-bp. Tién hanh so sanh véi cac trinh tu gien
c6 san trén Gene Bank bang phan mém Blast

(hinh 2A), ching t6i nhan thdy gien ching toi
da phan lap tir thu vién cADN xu 1y han cla
giong lda Moc tuyén ¢6 100% tuong doéng voi
cac trinh tv cADN ma héa gien DREB2A & lda
Japonica (md s6: NM 001048642.1; AF
300971.2; AK 067313.1; AK 21956.1).

DREEZ L 1 RAYTDOSGDENRTOID T-3RERES RS RGLDGTTVAERLER-WKEYNETVEEVSTE-—-EK~--—- 53
DREEZE 1A YEQTGTEQPE——————— ERESRARAGGLTVADRLEE-WKEYNEIVEASAVEEGEKFE 52
JalsDREEZ A 1:WERGEGRRG————DCSVOVREKRTREESDGPDITAETIEWTEE ONOKL QEENISE—EKAP - 54
JaOsDREEZE T e e 1
HtOsDREEZ A 1:WERGEGRRG————DCSVOVREKRTREESDGPDSTAETIKWTEE ONOKL QEENSSRE—EKAP - 54
ZmDEEEZ A 1:NTLDONHAMPHOPPALOPGREERPRESRDGPTEVAAVIORTAERNEHLEYEESEEAEKRFPE 60
DREEZ L S4q: 11z
DEEEBZE 53 11z
JaosDREEZL 55: 110
JalsDEREEZE 21 45
HcOsDEREEZA  55: 110
ZwDEEEZ L 6l: 113
DREEZ L 114: 150
DEEEZE 113: 143
JaOosDREEZA 111: 170
JaosDREEZE 49: 85
HcOsDREEZA 111: 170
ZwDEEEZ 4 1z20: 155
DREEBEz A 151: 151
DEEEZE 150: 150
JaOosDREEZA 171: zZ30
JaOsDREEZE &6: =2
HtOsDREEB2ZA 171: Z30
ZmDEEEBZ L 156: 156
DREE=Z L 3 b B e e et V-CTVETPG-—-CVH-—-VE 163
DREE=ZE I R N L) W-CTVENEAVVCGDVCVE 166
Ja0sDREEZA 231 :MISYDYFNVHEVVENIIVELS ADOKTEVHEEYQEGDDGFALFE Y ——————-———————— 2749
Ja@sDBREBZE Shi-c-m-ososss s oS T T ST T T VECALPGGGLTAZEIRTE 103
HeQsDREBZA Z3 1 :MISYDYFNVHEVVENIIVELS ADOKTEVHEEYQEGDDGFILFS T ——————————————— Z74
ZmDEREBZ A B L L e e s e 30137
DREEZ L 164 : TEDPDCESEPFAGEVEPMY————————— CLEMNGAEEMERGVEADEHWLIEFEHNYWIDIL 214
DREE=ZE 167 :HEDTDCESHNPFAOILDVREESCGTRPDECTVGHO-DHNISLNYDLL-L-EFEQQYWGOVL 223
PR = T g B L e o R Y e R e e e 275
JaOsDREEZE 104 : TOGASADVODVLTGGLEACESTTTTINNOQSDVVSTLHEPEEVEEISAPLEAPPAVLEDGS 163
HtosDREBZL 28 s s T e T T T T T T T T T T T T T 275
ZwDEREEZ L 158 AR AP TAVE AL OTGTS——CESTTTAN Y3 ——DIASTOHEFEASD-ISSSLEAKCPA———-G— Z035
DREEZ & Z15:KEEEKQEEQGIVETCOO00———0D—3 L5 —————— VADYGUWPN--DWD--CSHLDSSDMFD 260
DREEzZE Z24 : QEKEKPEQEEEE--TIQQOQOEQOOOQLOPPLL-TVADYGWPWSHND IVNDCTSWDPNECFD Z80
JasDREEZA 290 i ————— - Z75
Ja0zDREEZE 164 :MEDELEZVTYDENIVEOQRAPPEAEASNGR-GEE-—-VFE-PLEPIASLPEDQGDYC——FD 217
MtosDREBZA 275" b i b b o 275
ZmDEEEBZ L 209 : ——=8CG-——IQEGT—————— POVAD-——-K-——E--VFG-FLEPITHLPDGGDG————FD =242

Hinh 3. K&t qua so sanh trinh tu axit amin ctia gien MtOsDREB2A. So véi cac gien DREB2A,
DREB2B, JaOsDREB2A, JaOsDREB2B, ZmDREB2A: ¢6 su tuong dong rat 16n trong mién AP2
(viing danh dau mau den); gien MtOsDREB2A ¢6 su tuong dong hoan toan véi gien JaOsDREB2A

Két qua tién hanh phan tich trinh ty axit
amin du dodn cua gien da phan 1ap véi cac trinh
tu axit amin cua cdc gien DREB2A, DREB2B,
JaOsDREB2A, JaOsDREB2B va ZmDREB2A
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trén phan mém Genetyx 6.0 cho thdy trinh tu
protéin du dodn c¢6 mién AP2 ¢6 mic do tuong
dong cao véi cdc gien con lai trong nhom
DREB2 & cac cay lda Japonica, ngd va



A. thaliana (hinh 4). Dong thoi st dung chuong
trinh nay ching toi cling da xay dung duoc cay
quan hé phat sinh cua gien MtOsDREB2A véi cac
gien khéac trong nhém DREB2. Két qua cho thiy
gien MtOsDREB2A ¢6 do tuong dong 100% véi
gien JaOsDREB2A, 78,17% véi gien DREB2 & A.
thaliana va 71,47% véi gien ZmDREB2A & ngod
(hinh 3). C4c két qua phan tich trinh tu khéng
dinh chiing t6i da phan lap dugc gien DREB2A tu
thu vién cADN xur Iy han clia giong lia Moc
tuyén, 12 nguén nguyén liéu gien diéu khién tinh
chiu han tir chinh giong Iia cia Viét Nam.

Thiét ké vector chuyén gien theo ky thuat
gateway: Hé thong gateway dua trén phan tGng
tdi t6 hgp cltia enzim LR clonase, gin day tr&

0 - oo [l

A3
Hingd Il
EcoRl
EcoRI

thanh xu th€ mdi trong cac nghién cttu thiét k&
céc vector dugc nhiéu phong thi nghiém st dung
do ¢6 nhiéu wu diém: (1). Phan tng tdi t6 hop
nhanh, nhay va tao ra cdc vector chuyén gien c6
kha nang biéu hién cao; (2). khong cin nhiéu
plasmid trong qua trinh thiét ké&; (3). Khi da
thiét 1ap dugc hé thong gateway (entry vector =
vector cho va destination vector = vector nhan)
thi chi cAn mot phan tng tai t6 hop cla enzim
LR clonase 1a chuyén truc tiép ca cassette gom
promoter, gien can chuyén va trat tu két thic
phién ma tr vector nhan dong (vector cho) sang
vector chuyén gien. Vi vay rat tién 1gi cho cac
phong thi nghiém can thiét k€ nhiéu vector
chuyén gien.

825-bp

Hindill
Handl

0 loosu

ah

Vector chuyén gen

pBCEH-MOsDRERIA

29 kb

A

Hinh 4. Két qua thiét k€ vector chuyén gien MtOsDREB2A st dung k¥ thuat Gateway

A. So d6 minh qu4 trinh thiét k& vector chuyén gien pBCKH-Ubi sit dung k§ thuat Gateway; B. Két qua kiém
tra su ton tai clia cassette promoter Ubiquitine, enhancer Q va gien MtOsDREB2A trong vector chuyén gien:
M- thang ADN chudn 1kb (Invitrogen; giéng 1, 2, 6, 7,9 va 11 cho két qua am tinh; giéng 3, 4, 5, 8 va 10 cho
bang dién di xap xi 2,9 kb tuong tng vdi cac khuén lac chita cassette xudi chiéu trong vector chuyén gien
pBCKH; C. Két qud kiém tra sy ¢6 mit cta gien MtOsDREB2A trong vi khudn Agrobacterium: giéng 1,9, 10
va 11 cho bing dién di xap xi 825-bp twong tGng véi cdc vi khudn cé mang vector chuyén gien pBCKH-

MtOsDREB2A.

Theo hé thong gateway, vector cho (hinh 4)
c6 bo khung 1a vector nhan dong pUC19, géin
thém vao moOt cassette gOm promoter
Ubiquitine, vi tri MCS va trat tu két thic phién
ma (NosT) duogc giGi han hai ddu 12 vi trf cit cha
enzim tai t6 hop clonase (attL1, attL.2). Trong

nghién cttu nay, vector pUC19-Ubi mang gien
MtOsDREB2A da duoc trinh bay & trén la vector
cho. Vector nhan (hinh 3) c6 bo khung la vector
pBI101, gan thém vdo moOt cassette gom
promoter, gien ccdB va gien chloramfenicol va
vung két thic phién ma dugc gidi han hai dau la
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vi tri cat clia enzim tdi t6 hop clonase (attR1,
attR2). Gien ccdB 1a gien cla virus, rat doc cho
E. coli, vi vay chi khi phan ting téi t6 hop xay ra
thi cassette clia vector cho s& chuyén sang gan
vao vector nhan va san pham cta phan tng tdi t6
hop khi chuyén vao E. coli méi c6 thé cho cac
khudn lac khi nuoi trén moi truong LB chita
khdng sinh kanamycin. Cic khudn lac sinh
trudng trén moi truong LB ¢6 bé sung
kanamycin dugc kiém tra su ton tai clia casstte
mang gien can chuyén thong qua phan ting PCR
v6i méi xu6i GW-F bam diac hiéu phia cudi
ving NosT bén trdi va moéi dac hiéu
OsDREB2A-R. Néu phan ung clonase thanh
cong cassette mang gien cin chuyén duogc
chuyén sang vector nhan thi phan tng PCR sé&
tao ra va san pham khuéch dai c¢6 kich thudc
theo tinh todn khoang 2,9 kb. Kich thudc 2,9 kb
tuong ung vG6i su cong don kich thudc gien
MtOsDREB2A (825-bp), ving enhancer Q va
promoter Ubiquitine (xap xi 2 kb) va vung vi tri
nhan biét attB1 va kich thuéc mdi xuoi. Két qua

dién di kiém tra trén gel agarose 1% (hinh 3A)
cho thay v6i 11 khuén lac sinh trudng trén moi
trudng LB b6 sung kanamycin ¢6 5 khudn lac
(s6 3, 4,5 8 va 10) cho két qua duong tinh.
Khuan lac s6 8 cho két qua khuéch dai t6t nhat
duoc ching toi Iwa chon dé nuoi cdy tach
plasmid dé bién nap vao A. rumefaciens
EHA105 st dung phuong phap xung dién. Su
ton tai clia vector chuyén gien trong vi khudn
Agrobacterium duoc khang dinh thong qua phan
ting PCR vdi céc khuén lac sinh trudng trén moi
trudng LB ¢6 bo sung kanamycin vé6i cap méi
dac hiéu cho gien MtOsDREB2A. Két qua trén
hinh 3B cho thay v6i 10 khuén lac ching t6i thu
duoc 3 khuédn lac (s6 1, 9 va 10) cho két qua
duong tinh véi san phdm khuéch dai rd nét c6
kich thuéc xap xi 825-bp. Khuén lac s6 10 duoc
lya chon dé lam nguyén liéu cho thi nghiém
chuyén gien thuc vat.

Chuyén gien MtOsDREB2A vao lia
Chanbh trui:

Hinh 4. Két qua chuyén gien MtOsDREB2A vao giong lia Chanh trui
A. Callus lda trén moi trudng MS bd sung 2,4D; B. Callus lda trén moi trudng dong nuoi cay; C. Callus lda
trén moi trudng chon loc. D. T4i sinh callus Iia; E. Lia chuyén gien sau 3 thang; F. Két qua kiém tra su ton
tai clia gien MtOsDREB2A trong cay lda chuyén gien: M- ADN chuén 1kb (Invitrogien); Giéng 1 doi ching
duong, giéng 2 d6i chiing am; giéng 12, 15 va 20 cho két qua am tinh, cic giéng con lai tuong tng véi cac cay

mang gien MtOsDREB2A trong h¢ gien.

Dé nghién ctu biéu hién cua gien
MtOsDREB2A, ching t6i tién hanh chuyén gien
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MtOsDREB2A vao giong lda Chanh trui thong
qua Agrobacterium EHA105. Toan bd qud trinh



hinh thanh callus, lay nhiém va tdi sinh cay
duoc tién hanh theo cdc phuong phip da dugc
toi uu boi Nishimura [5]. Tir 100 hat lda giong
Chanh tryi dugc vao nudi cdy, ching toi thu
dugc 91 callus sau 10 ngay nuoi cdy trén moi
trudng MS ¢6 bo sung 2 mg/l 2,4D. Sau 15 ngay
trén moi truong chon loc MS-S, ¢6 30 callus con
song sot va sau khoang 3 - 4 tuan trén moi
truong tai sinh MS-R ching tdi thu dugc 25
dong Ida c6 chdi sinh trudng binh thudong trén
moi trudng chia hygromycin. Nhu vay, hiéu
sudt chuyén gien cta giong lda Chanh trui 1a
25%. Sau 4 tuan nudi cdy trén moi truong tai
sinh, cdc cay lda non phdt trién t6t dugc chuyén
sang moi truong ra ré (hinh 4A, B, C va D). Sau
10 ngay, cay duoc chuyén sang cdc coc dat va
nuoi trong diéu kién phong nuoéi cdy cé phu
nilon trong 2 tuan. Cu6i ciing cay duoc chuyén
ti€p sang cdc x0 to va dugc trong & dicu kién
bén ngoai moi truong (hinh 4E).

Céc cay lda chuyén gien sau d6 duoc kiém
tra sy ton tai cia gien MrOsDREB2A trong
genome bang phan ting PCR véi cap moéi Ub-F
va Nos-TR. Kich thudc theo tinh todn cua san
phdm khuéch dai xdp xi 1,2 kb tuong ting véi
kich thuéc gien 825-bp, ving enhancer 100-bp
va vung Nos-T phia phai 200-bp. Két qua dién
di san phdm khuéch dai trén gel agarose 1% cho
thdy vé6i 21 dong lda chuyén gien sinh trudng tot
6 moi trudng ngoai co it nhat 16 dong lda cho
két qua duong tinh, véi cac bang dién di c6 kich
thude xdp xi 1,2 kb (hinh 4F). Cic cay nay sau
d6 duoc thu hat nham luu trit va ti€n hanh céac
thi nghiém ti€p theo & th€ hé T,, T, nhu thk
nghiém kha nang chiu han, thi nghiém Southern,
Northern hay Western blotting dé khang dinh su
ton tai on dinh cla gien trong hé gien cua giong
lda Chanh trui.

ML KET LUAN

Phan dng PCR véi cdp moi dac hiéu
OsDREB2A-F/R da thiét k€ cho phép chiing toi
phan lap dugc gien MrOsDREB2A tu thu vién
cADN xu ly han ctia giong Ida Moc tuyén. Day
l1a nguén gien diéu khién chiu han tir chinh
nguon thuc vat ctia Viét Nam, 1a co s& cho cic
nghién ctu gien diéu khién chiu han khac trén
cay lda Viét Nam ti€p theo. K§ thuat gateway
da giip rdt ngdn thoi gian thiét lap vector

chuyén gien trong nghién citu ctia ching toi.
Viéc ap dung thanh cong k¥ thuat nay cho phép
ching t6i ¢6 thé m& rong va ti€n hanh dong thoi
céc thi nghiém chuyén gien khic nhau vao cay
lda. Quy trinh chuyén gien thong qua vi khuén
A.tumefaciens cua nhém tac gia Nishimura [5]
mac du dugce t6i uu trén cay lia Japonica nhung
van thich hgp véi ciy lda Chanh trui (giong
indica) cua Viét Nam v6i hiéu sudt chuyén gien
dat t6i 25%. Cac cay chuyén gien sau d6 c6 kha
nang sinh trudéng binh thudng trong diéu kién
nha kinh ciing nhu trén rudng thi nghiém.

Loi cdm on: Cong trinh dugc tai trg kinh phi
bdi Chuong trinh Cong nghé sinh hoc Nong
nghi¢p 2007 - 2010.
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GENETIC ENGINEERING OF GENE ENCODING TRANSCRIPTION FACTOR
MTOSDREB2A FORM VIETNAMESE RICE VARIETY CHANH TRUI FOR
DROUGHT STRESS TOLERANCE

LE QUYEN CAO, TUAN TU TRAN, XUAN HOI PHAM

SUMMARY

DREBI/CBFs and DREB2s are transcription factors belonging to the DREBP transcription factor
subfamily that specifically interact with a cis- acting element, DRE/CRT, which involved in the expression of
many genes responsive to drought, high-salt and cold stresses. Many DREB2 transcription factors, including
DREB2A, and DREB2A CA (Arabidopsis), OsDREB2A (rice), ZmDREB2A (maize)... have been cloned and
proved to play an important role in drought and high-salt stress tolerance in plant. In this study, we report the
cloning, sequencing analysis and transformation of a DREB2A homolog named MtOsDREB2A from Moc
tuyen rice variety (Vietnamese cultivar rice). Interestingly, MtOsDREB2A has an Open Reading Frame of
825-bp that is totally identity to Japonica rice OsDREB2A (accession numbers: NM 001048642.1; AF
300971.2; AK 067313.1; AK 121956.1). The ORF of MtOsDREB2A was cloned into the expression vector
driven by ubiquitine promoter and transferred into a Vietnam highland rice variety, named Chanh trui by the
Agrobacterium-mediated transfer method. As a result, from 100 Chanh trui seeds for callus formation, 25
lines transgenic rice plants were identified and PCR analysis demonstrates that 16 lines transgenic rice plants
have contained the interested gene in genome.

Ngay nhdn bai: 12-11-2008
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