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DREB2A (dehydration responsive element binding protein 2A) 12 mjt yéu t6 phién ma quan trong tham
gia vao phin ng chiu han ciia thye vat nho kha ning twong tic véi cac tiéu don vi ciia ADN polymerase
ciing nhw kha ning gin bam dic hiéu cic yéu to diéu hoa dang cis 1a DRE/CRT. O ngd, cac bién d6i sau
phién ma sé tao thanh mARN ZmDREB2A dang S, tir do dich ma tao thanh dang protein ¢6 chirc nang
hoat héa cac gen chong chiu han. Trong nghién ctru nay, doan gen tong hop nhin tao ZmDREB2A dang S
¢6 chira viing mang mi cho mot protein diy di gom 318 axit amin da dwoc giin vao vector pPCAMBIA1300
dé tao vector chuyén gen cé ciu tric ubi:: ZmDREB2A-S:: 35S terminator nham muc dich biéu hién gen
lién tuc trong cdy, toan bd vector da dwoe bién nap vao té bao vi khuin A. tumefaciens tao nguyén liéu cho
cAc nghién ciru chuyén gen nhim nang cao tinh chiu han & thue vat.

Tir khoa: A. tumefaciens, gen ZmDREB2A-S, khang han, ngoé, pCAMBIA1300.
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CONSTRUCTION OF BINARY VECTOR
CONTAINED ARTIFICIAL ZMDREB2A-S GENE
AND TRANSFORMATION INTO
AGROBACTERIUM TUMEFACIENS

Summary

DREB2A (dehydration responsive element binding protein
2A) is an important transcription factor involved in drought-
inducible gene expression in plant. DREB2A proteins are
able to bind regulatory elements DRE/CRT specifically
as well as interact with the DNA polymerase subunits to
form transcriptional complex. In Zea mays, the mRNA
splicing process will create ZmDREB2A-S mRNA form, thus
induce drought tolerance genes. In this study, the artificial
ZmDREB2A-S gene which contains complete coding region
for a functional protein consisting of 318 amino acids has
been designed. The expression cassette ubi:: ZmDREB2A-
§8::35S ter was cloned into the pCAMBIA1300 vector and then
introduced into A. tumefaciens cells to produce materials for
further plant drought tolerance researches.

Keywords: A. tumefaciens, drought tolerance, pCAMBIA1300,
Zea mays L., ZmDREB2A-S gene.
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Pat van de

O thyc vat, cac yéu td diéu hoa cis
dang DRE dong mot vai tro quan trong
trong viéc hoat héa cac gen tham gia
trong co ché cam Gng chdng han va
lanh. Sy biéu hién cua gen DREBIA
va hai trinh ty trong dong cia né duoc
cam tng boi diéu kién nhiét do thap,
trong khi sy biéu hién cua gen DREB2A
va cac trinh tu twong dong cta né duoc
cam tng boi didu kién kho han. Gen
DREB2A4 dugc phan lap & Arabidopsis
la gen ma hoa cho protein bam trinh tu
DRE/CRT va dugc cam ung hoat dong
bdi cac stress ap sudt tham thau va diéu
kién han [1]. Trong nghién ciru gan day,
Sato va cong sy di cong bd kha ning
tuong tac cua protein AtDREB2A voi
tiéu don vi B3-1 ctia ADN polmerase I
(DPB3-1) va cac yéu td nhan (NF-YA,
NF-YB) dé tao nén phtc hop co thé
hoat hoa su biéu hién céc gen dich cua



AtDREB2A tham gia vao qua trinh chiu han [2].

Nghién ctru DREB2 & ciy Arabidopsis cho thiy,
ving trung tim cua DREB2 ¢6 mang mot ving diéu
hoa am tinh va sy cit bo ving d6 tao nén protein
DREB2A c¢6 hoat tinh (DREB2A-CA). Su biéu hién
cia DREB2A-CA ¢ ciy Arabidopsis chuyén gen khi bi
gay han cho thy biéu hién mot loat cac gen chong han
va chong stress nhung cay c6 kiéu hinh cdi coc. Khi
DREB2A-CA duoc biéu hién dung hop véi cic protein
phat huynh quang, chiung dwoc quan sat thiy xuat hién
nhiéu trong nhan [3]. Mot s gen dich dugc hoat hoa
sau khi c6 sy hoat dong cia DREB2A rat khac so véi
DREBIA, nguyén nhan la do su khac nhau ¢ trinh tu
bam dac hiéu cuia DREB2A so vdi DREB1A. Trinh tu
bam dac hi¢u cua DREB1A 1a A/GCCGACNT trong
khi DREB2A uu tién bdm trinh tr ACCGAC. Sy biéu
hién DREB2A-CA cling cam ting biéu hién mot loat cac
gen soc nhiét va lam ting kha niang chéng han cua cac
cay chuyén gen [4]. Trong thap ky qua, cic nghién ctru
chuyén gen DREB2A4 da dugc nhiéu nhém nghién ctru
trén thé gioi thye hién trén nhiéu déi tugng, voi muc
dich va quy mé khac nhau. Cac nghién ctru chuyén gen
ZmDREB2A vao ciy md hinh Arabidopsis déu mang
lai két qua nang cao stc chiu han trén cay chuyén gen
[5]. Nam 2014, Sadhukhan va cong su da phan lap gen
VuDREB2A trén dau diia (Vigna unguiculata L. Walp),
tién hanh chuyén gen 1én Arabidopsis va thu dugc cac
dong cay chiu han [6].

O Viét Nam, trong thoi gian qua dd co mot sb
nghién ctru chuyén gen nham nang cao tinh chiu han
cho cdy trong nhu ngd, laa, dau trong. Nhom nghién
ctru ciia ching toi da thiét ké, tong hop va cai bién
gen CspB c6 nguodn gbc tir vi khuan Bacillus subtillis,
ma hoa cho protein ARN chaperone c6 chirc nang gitp
cho céc sgi mARN tOn tai bén viing ¢ dang soi don
trong diéu kién moi truong khic nghiét va chuyén gen
vao 3 dong ngd Viét Nam V152N, C436 va C7N. Qua
két qua phan tich va danh gia kha ning hiru thy cua cay
chuyén gen cho thay, dd chuyén thanh cong gen chiu
han modiCspB véi tan sb chuyén gen vao cic ngudn
vat li¢u dat ty I¢ trung binh 1a 0,56% [7]. Ngoai ra, ndm
2009, Pham Xuan Hoi va cong sy da tién hanh phan
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lap va giai trinh ty yéu t& phién ma OsRAP2.44 trén
ciy lua, 6 trinh tu twong dong voi ZmDBF trén ngd
[8]. Pdng thoi, Cao Lé Quyén va cong sy ciing phin
lap duoc gen OsDREB2A trén cdy lua Moc Tuyén
(MtOsDREB24), chuyén gen nay vao ciy laa Chanh
Trui dudi sy didu khién cta Ubiquitin promoter va d
thu duoc 16 dong chuyén gen co gen dich trong hé
gen [9]. Nguyén Van Pong va cong su di bién nap
thanh cong gen GmMyb mot yéu té diéu hoa phién ma
lién quan dén tinh chiu han vao gidng dau twong DT22
[10].

O cay ngd, ton tai hai dang mARN 1a ZmDREB2A-L
va ZmDREB2A-S. Dang ZmDREB2A-L c6 chiéu dai
1.336 bp, chi md hoa cho doan peptide c6 chiéu dai
89 axit amin, chudi peptide khong c6 domain ERF/
AP2 gin v6i ADN va dan dén hinh thanh dang khong
¢6 chtic nang. ZmDREB2A-S ¢6 chiéu dai 1.283 bp,
mi héa cho protein gdm 318 axit amin c¢6 cac domain
ERF/AP2 dién hinh cua cac loai DREB nén 1a dang c6
chtrc nang. Dang S ngan hon dang L 53 bp (hinh 1), khi
cay chiu stress thi xdy ra qua trinh xtr 1y sau phién ma
mARN dang ZmDREB2A-L bi cat di 53 bp dé thanh
dang ZmDREB2A-S c6 hoat tinh va khi binh thuong thi
da phan mARN ZmDREB2A khong bi cit 53 bp va &
dang ZmDREB2A-L [5]. Do vay, dang ZmDREB2A-S
mai ¢ vai trd trong viée chong chiu han cho ciy ngd
va chi duoc xuat hién khi diéu kién méi truong han
han. Tuy nhién, trong diéu kién han han sy xuét hién
va duy tri cia mARN ZmDREB2A dang S dién ra rat
nhanh nén viéc phan 1ap doan gen ndy trén cac mau bi
han gip nhiéu khé khan, do véy, viéc tong hop nhan
tao doan gen ZmDREB2A4 dang S s€ khéc phuc duoc
kho khan trén.
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Hinh 1: su khac biét gitta ZmDREB2A-L va ZmDREB2A-S [5]

Trong nghién ctru nay, ching t6i tién hanh thiét ké
vector pPCAMBIA1300 mang gen ZmDREB2A dang S
tong hop nhan tao trong ciu trac biéu hién c6 promoter
ubiquitin va 35S terminator. Sau do, vector tai t6 hop



duoc bien nap vao vi khuan 4. tumefaciens dé phuc vu
cho muyc dich chuyén gen.

Nguyén liéu va phuong phap nghien ciu
Nguyén liéu

Céc vector duoc sir dung gom: vector pUC57 mang
gen ZmDREB2A-S dugc téng hop tir hang Genscript
(Hong Kong), vector tach dong trung gian pRTRA
mang ubiquitin promoter d3 dugc thiét ké dwa trén
vector goc pRTRA7/3 tai Phong Pa dang sinh hoc hé
gen (Vién Nghién ctru hé gen), vector pPCAMBIA 1300,
chung 4. tumefaciens LBA4404 da duogc luu trir tai
Phong Pa dang sinh hoc hé gen.

Cip modi dé nhan doan gen ZmDREB2A-S
duogc ching toi thiét ké dua trén trinh tu doan gen
ZmDREB24-S ma s6 NM 001112406 va dugc tong
hop tir hang Genscript c6 trinh tu nhu sau:

ZmDREB2AF1: 5" ACGGATCCATGACGCTGGATCAG 3’
ZmDREB2ARI: 5’ ACTAGCGGCCGCGTTTAGCCGCTCC 3
Phwong phap

Céc phuong phép sinh hoc phan tir nhu PCR, xu
1y ADN plasmid v&i enzyme han ché, ghép ndi gen
véi vector, bién nap vector vao té bao vi khuan duoc
thuc hién theo huéng din cta sich Cam nang phong
thi nghi¢m theo Sambrook va Russell (2001).

Két qua va thao luan

Poan gen ZmDREB2A dang S dugc tong hop va
tach dong trong vector pUCS57 tai hang Genscript
dua theo cong bd trén ngan hang Genbank vé gen
ZmDREB2A dang S v&i ma s6 NM 001112406. Poan
gen tong hop c6 chira day dii nucleotide ving CDS
ma hoa cho 316 axit amin (hinh 2) cua protein chirc
ning ZmDREB2A. Trinh ty amino axit suy dién tir
trinh tyr gen ZmDREB2A tong hop da duoc so sanh véi
trinh ty amino axit cia ZmDREB2A trong Genbank
(BAE9601) cho thay, khong c6 su sai khac amino axit
nao (hinh 3) va da téng hop dugc chinh xac doan gen
ZmDREB2A dang S. Tur d6, chiing t6i tién hanh céc
thi nghiém lap ghép gen ZmDREB2A-S vio cac vector
trung gian (pRTRA chtra ubiquitin promoter) va vector
biéu hién thuc vat (pCAMBIA1300).
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1 acg ctg gat cag aac cat gcc atg ccg atg cag ccc ccg gee ctg
1 T L D Q N H A M P M 0 P P A L
46 cag ccC gga agg aag aag cga cct cgc aga tca cga gat ggg cct
16 g p G R K K R P R R S R D G P
91 acg tca gtg gca gct gtc atc cag cgg tgg gct gag cgc aac aag
31 T S v A A V I Q R W A E R N K
136 cat ttg gag tat gag gaa tct gag gag gca aag cga cca aga aaa
46 A L E Y E E S E E A K R P R K
181  gca cct gca aag ggt tcg aag aag ggc tgt atg aag gga aaa ggg
61 A P A K G S K K 6 C M K G K G
226 ggg cct gac aat act caa tgt gga tac cgt gga gtg agg cag cgt
76 G P D N T Q C G Y R G V R Q R
271  act tgg ggg aag tgg gtt gct gaa ata aga gag cca aat cgt gtc
91 T W G K W V A E I R E P N R V
316 gac aga ctc tgg ctg ggt acc ttc cca acc gcg gag gat gca gct
106 b R L W L G T ¥ P T A E D A A
361  agg gcc tat gac gag gca gcc aga gcg atg tat gga gac ttg gca
121 R A Y D E A A R A M Y G D L A
406  cgg act aac ttc ccc gga cag gat gca aca acc tct gec caa gct
136 R T N F P G Q D A T T S A Q A
451  gct cta gca tcg acc tet gee cag get get cca aca get gtc gaa
151 AL A S T S A Q A A P T A V E
496  gct ctt cag act ggc acg tca tgc gag tcg aca acg aca tca aat
166 AL o T G T S C E S T T T S N
541  tac tcg gac atc gca tcc acc tca cac aag cct gaa gce tct gac
181 y s b I A sS T S H K P E A S D
586 atc tcg agc tcc cta aag gca aaa tgc cca get gga tca tgt ggt
196 1 s s S L K A K C P A G S C G
631 atc caa gag ggt aca ccc agt gta gct gac aag gag gtc ttt ggg
211 1 9 E GG T P S V A D K E V F G
676  ccg ttg gag cct atc aca aat ctt cca gat ggt ggt gat ggt ttt
226 p L E P I T N L P D G G D G F
721 gat atc ggt gag atg ctg agg atg atg gaa agc gat cca cat aat
241 p I 6 E M L R M M E S D P H N
766 gca ggt gga gct gac gct ggc atg ggg cag ccc tgg tgt ctt gat
256 A G G A D A G M G Q P W C L D
811 gag ctg gat tcg agt gtc ttg gag agc atg ctc cag cca cag cca
271 E L D S S VvV L E S M L Q P Q P
856 gag cca gag cca ttc ctg atg tct gaa gaa ccg gac atg ttt ctt
286 E p E P F L. M S E E P D M F L
901 gct ggc ttc gaa agc gct ggt ttc gtc gag ggt ctg gag cgg cta
301 A G F E S A G F V E GG L E R L
946 aac

316 N

Hinh 2: trinh tw nucleotide va amino axit suy dién ciia gen ZmDREB2A
46
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Hinh 3: so sanh trinh tw amino axit suy dién ciia gen ZmDREB2A tong hop
voi trinh tw amino axit ciua ZmDREB2A trong Genbank (BAE9601)

Véi cip mdi ZmDREB2AF1 va ZmDREB2ARI,
doan gen ZmDREB2A-S c6 kich thudc 954 bp duoc
nhan bang phan tng PCR sir dung khuoén ADN la
pUC57 tai t6 hop mang gen ZmDREB2A-S. Sau do,
doan gen ZmDREB2A-S duoc tao dau so le nho cit
v6i enzyme BamHI va Notl dé thich hop cho viéc
cheén vao vector trung gian pRTRA c6 kich thudc
khoang 5 kb da c6 chira ubiquitin promoter ciing dugc
mo vong véi BamHI va Notl. Hinh dién di kiém tra
ADN trén gel agarose cho thdy, véi kich thudc doan
gen ZmDREB2A-S 1a khoang trén 900 bp (hinh 4,
duong chay 1) va vector pRTRA da c6 chtra ubiquitin
promoter va 35S terminator la khoang 5 kb (hinh 4,
dudng chay 2), vector pRTRA tai to hop néu duoc gin
thém gen ZmDREB2A-S s€ co kich thudc khoang 6 kb
(hinh 4, dudng chay 3) hién thi san pham duoc cit mo
vong v&i BamHI cua vector pRTRA ubi:: ZmDREB2A-
S::358 1a phu hop véi tinh toan 1y thuyét. Diéu nay
cho thiy, chung t6i da thiét ké dugc céu tric ubi::
ZmDREB2A-S:: 35S trong vector trung gian pRTRA.
Toan b céu tric ubi:: ZmDREB2A-S:: 35S da dugc
xac dinh trinh tu va so sanh véi cac trinh tu géc cua
ubi promoter, gen ZmDREB2A4-S va 35S terminator,
két qua cho thiy cac doan dd dugc ghép ding trat tu
va khong c6 su sai khac vé nucleotide so véi cac trinh
tw géc.
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Hinh 4: kiém tra doan gen ZmDREB2A-S trong vector pRTRA7/3
Ghi chi: M: marker 1 kb; 1: san pham PCR nhan ZmDREB2A4-S; 2: pRTRA
chira ubiquitin promoter mo vong voi BamHI va Notl; 3: vector pRTRA
ubi:: ZmDREB2A-S:: 35S mo vong voi BamHI; 4: vector pRTRA ubi::
ZmDREB2A-S:: 35S

DPé tao vector biéu hién thuc vat mang gen
ZmDREB2A-S, toan b¢ cu tric ubi:: ZmDREB2A-S::
358 dugc cat tir vector trung gian bang HindIII c6 kich
thudce 3,2 kb va lai voi vector pPCAMBIA1300 cling
dugc mé vong voi HindIII ¢6 kich thude gan 9 kb (hinh
5A). Sau khi bién nap san pham lai vao té bao E. coli,
chung t6i thu duoc hai dong plasmid s6 2 va 5 cao hon
vector pPCAMBIA1300 chua tai to hop. Hai dong nay
duoc kiém tra bang cat voi HindIIl, két qua 1a dong sb
5 ¢6 doan chen kich thude 3,2 kb twong tng v6i tinh
toan vé kich thudc cta ciu triic ubi:: ZmDREB2A-S::
35S (hinh 5B). Sau dé, plasmid nay duoc bién nap vao
té bao A. tumefaciens dé chon té bao tai to hop voi
pCAMBIA1300 wubi:: ZmDREB2A-S:: 35S. Két qua
PCR nhan doan gen ZmDREB2A-S tit khuon plasmid
duoc tach tir 3 dong A. tumefaciens sau bién nap sir
dung cip mdéi ZmDREB2AF1 va ZmDREB2ARI
(hinh 6) d3 cho thiy, ca 3 dong té bao A. tumefaciens
déu c6 chira gen ZmDREB2A-S véi kich thude khoang
1 kb diing theo tinh toan 1y thuyét.

kb

10 —
6—
3=

A) M: marker 1 kb; 1: dogn B) M: marker 1 kb;1-2: hai dong plasmid

ubi:: ZmDREB2A-S:: 358 duoc tao dau sole véi 2va 5 dwoe cdt véi HindIII; 3: vector
HindlII; vector pCAMBIA1300 cat voi Hindlll pCAMBIA1300 cdt véi HindIll

Hinh 5: kiém tra cu tric ubi:: ZmDREB2A-S :: 358 trong vector pCAMBIA1300

Nhu véy, gen ZmDREB2A dang S di dugc gin vao
trong cAu tric c6 ubiquitin promoter va 35S terminator
trong vung T-ADN cua vector pPCAMBIA1300, vector
chtra gen chi thi chon loc thyc vat 1a hygromycin. So dd
ciu tric vector pPCAMBIA1300 ubi:: ZmDREB2A-S::
35S thé hién ¢ hinh 7.
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M: marker 1 kb;1-3: san phénl PCR tir plasmid; 4: déi chirng dirong
Hinh 6: PCR kiém tra sw c6 mat ciia gen ZmDREB2A-S trong vi khudn A. tumefaciens

BstX| Hindill

Xhol
BamHI

Bt
)
e7 Notl
Xhol
g pCAMBIA1300 ‘ o
B ::ZmDREB2A RB
\ /
\
%,
%,

Hinh 7: 5o dé vector pCAMBIA1300 mang gen ZmDREB2A-S

Két luan

Trong nghién ciru ndy, doan gen tong hop nhén tao
ZmDREB2A4 dang S ¢ chia diy du ving mang mi
cho mét protein gdm 318 axit amin da duogc thiét ké
trong vector pPCAMBIA 1300 nam trong ciu tric ubi::
ZmDREB2A-S:: 35S, vector ndy di dwoc bién nap
vao trong té bao vi khudn A. tumefaciens phuc vu cic
nghién ctru chuyén gen tiép theo.

Lot cam on

Cong trinh dwoc thuc hién tai Vién Nghién cuu
hé gen véi kinh phi cia dé tai “Nghién ciru chuyén
gen ndng cao tinh chiu han vao mét so6 dong ngé
b6 me dang dwoc dp dung trong san xudt” (md so
KC04.02/11-15) thuoc Chwong trinh nghién cuu vrng
dung va phat trién cong nghé sinh hoc giai doan 2011-
2015 do Vién Nghién ciru ngé chu tri. Chung toi xin
cam on su ho tro ciia Bé Khoa hoc va Cong nghé trong
qud trinh thuc hién nghién ciu nay.
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