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THIET KE VECTOR BIEU HIEN MANG GEN MA HOA
MANNITOL-1-PHOSPHATE DEHYDROGENASE (mD)
TU CHUNG Escherichia coli JIM109 PE CHUYEN VAO CAY NGO

Lé Bic Viét, Nguyén Thj Kim Lién, Nguyén Huy Hoang,
Nong Van Hai, Huynh Thi Thu Hué*

Vién Nghién ctru hé gen, Vién Han 1am KH & CN Viét Nam

TOM TAT: Ngé (Zea mays L.) 1a mét trong nhimg cay ngii cde quan trong trong viéc - dap ing luong
thyc va thirc an chan nudi. Nhu cau sir dung ngd ngdy cang tang, tuy nhién, nang sudt va san luong
clia cay ngd chiu anh hudng rat 16n boi nhitng didu kién méi trudng, trong sé do, kho han 1a mot
trong nhiing nguyén nhan dang ké. O thuc vét, mannitol-1-phosphate dehydrogenase (mtID) 1a mot
enzyme xuc tac chuyén hoa fructose 2 voi 6-phosphate thanh mannitol 1-phosphate trong qua trinh
quang hop. Véi muc dich phuc vu nghién ctru chuyén gen, nham tao cay ngd mang gen mtD gbp
phén 1am ting chiéu cao, khéi lugng tuoi va kho, tang kha nang chiu man va han ctia cdy nho su tich
lity manitol, ching t6i da thiét k& vector biéu hién thuc vat mang gen m#ID. Gen mtID dugc phan lap
tir ching E. coli IM109, nhan dong trong vector pJET1.2, xac dinh trinh ty va cai bién trinh ty bing
phdn mém OptimumGeneTM cho phu hop véi thuc vat. Gen sau cai bién da dugc tai t6 hop vao
vector trung gian pRTRA giita viing chira 35S promoter va 35S terminator tao nén cdu truc biéu hién
gbdm 35Spro:mtD::358S, sau do, céu truc di duoc gin vao vector biéu hién pCAMBIA 1300 va bién
nap vao vi khuan A. tumefaciens d& 1am nguyén liéu chuyén gen vao cay ngo.

Tir khéa: E. coli, gen mtID, mannitol-1-phosphate dehydrogenase, cay ngo, thiét ké vector.

MO PAU

Kho han 1a nguyén nhan gay thit thoat 24
triéu tin ngd mdi nim (Heisey et al., 1999).
Khé han lam giam ning suat do e ché cay phat
trién va lam giam qua trinh quang hop & cdy
(Tarczynski et al., 1992); glam quang hop trong
diéu kién kho han la do hai yéu t6 thiéu nugc va
diép luc bi mait nude. Su mat nude cua té bao
con dan dén sy mat sirc cing té bao, day 1a hién
tuong phé bién & thuc vat trong diéu kién kho
han (Blumwald, 2000). Dé duy tri sirc cing té
bao, thue vat thuong tich liy cac chat c6 khéi
luong phan tu thap, ¢6 thé hoa tan (Wang et al.,
2003). Vi vay, dé séng sot duoc trong diéu klen
han han, thuc vat di hinh thanh nhidu co ché
chéng chiu khac nhau. Trong phan tng véi su
thiéu nudc, thuc vat da tich iy cac chét co thé
hoa tan nhu polyols, amino axit, cac hop chét
amino bidc ba va bac bén, cic hop chét
sulfonium. Nhirng hop chit hoa tan nay dong
vai trd quan trong giup bao vé té bao khong bi
mit nude (Almeida et al., 2007; Wang et al.,
2003). Sy tich lity cac hop chit hoa tan (dudng,
duong ruou, proline...) trong phan Ung voi su
thiéu nudc di dugc nghién ctru ¢ nhiéu loai

thuc vat khiac nhau (Bandurska & Jozwiak
2010; Bhauso et al., 2014).

Mannitol (duong rugu = sugar alcohol) 1a
san phim quang hop chu yéu & thyc vat bac
cao, duogc tim thay & 70 ho thuc vat khac nhau.
Vai tro 1y sinh cuia mannitol ¢ thyc vét dugc cho
la tham gia vao qua trinh diéu hoa tham thau,
tich lily va sit dung nang luong (Stoop et al.,
1996). Mannitol 1a chit c6 thé hoa tan va gidi
phong gdc hydroxyl trong nhiéu phan tng phi
sinh hoc khéc nhau, diéu nay mang lai kha ning
chong chiu han & nhiéu thuc vat. Nhiéu gen & vi
khuén lién quan dén kha niang chdng chiu cac
diéu kién moi truong khac nhau da duogc xac
dinh. Vai tro cta cac gen ndy ¢ vi khuin trong
viéc dap ng voi cac phan (mg chong chiu da
duoc biét dén, nhiéu chién luge méi c6 thé duge
ap dung d¢é ting kha nang chdng chiu ¢ thuc vat.

mtlD 13 mot gen cia vi khudn ma hoa cho
enzyme mannitol 1-phosphate dehydrogenase
(EC 1.1.1.17) chuyén hoa fructose 2- va 6-
phosphate thanh mannitol-1-phosphate. Trong
thuc vat chuyén gen, gen ndy chuyén héa
mannitol 1-phosphate thanh mannitol nho
phosphatase khong dac hiéu (Rathinasabapathi
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B, 2000). Thoi gian gin day, gen mi#ID da dugce
nghién ctru chuyén vao mot s cdy trong nhu
lta (Huizhong et al., 2000), thudc 14 (Karakas et
al., 1997, Tarczynski et al., 1992), lac (Bhauso
et al., 2014), ca tim (Prabhavathi et al., 2002),
lta my (Abebe et al., 2003), lia mach
(Maheswari et al., 2010). Két qua thu duoc déu
da lam ting chiéu cao cdy, khdi lugng tuoi va
kho, tang kha nang chiu mén, chiu han cia cdy
trng nho sy tich liy manitol. Tir d6, trong
nghién ctru nay, chung t6i tién hanh phén lap
gen md hoa mtlD tir chung vi khudn E. coli
JM109, cai bién gen va thiét ké vector biéu hién
tai to hop dé phuc vu cong tac chuyén gen vao
cay ngo.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ching vi khuan E. coli IM109 va DH5a
dugc cung cip tir b chung vi khudn cua Phong
Hé gen hoc chuc nang, Vién Nghién ctru hé
gen. Bén canh d6, vector tach dong pJET1.2
duoc dat hang tur hang Thermofisher Scientific
trong bd ClonelJet PCR Cloning Kit. Vector
trung gian pRTRA dugc thiét ké ¢ sin trinh ty
clia promoter va terminator 35S cung véi vung
giéi han cia enzyme Notl/BamHI, vector biéu
hién pCAMBIA 1300 va ching vi khuan 4.
tumefaciens duge cung cip boi Phong Pa dang
hé gen, Vién Nghién ctru hé gen. Cac enzyme
gi6i han Notl, BamHI, Hindlll va Bglll duoc
nhdp tor hang Thermofisher Scientific,
Lithuania.

Phan lap va tich dong gen mt#ID tir chiing
E. coli IM109

Chung vi khuan E. coli IM109 duoc nudi
cdy trong mdi truong Luria Bertani (LB) long
qua dém & 37°C. T dich nuéi té bao, DNA
genome cua chung E. coli dwoc tach chiét theo
phuong phap cai tién cua Sambrook et al.
(1989) st dung chloroform/isoamylalcohol dé
chiét, sau d6 DNA duoc tua lai béng ethanol 96-
100% va hoa vao dung dich TE. Tu d6, DNA
genome dugc st dung lam khuén cho PCR
khuéch dai gen mtID bang cip mdi dic hiéu vai
trinh  ty mdi xudi: 5-ATACTACTAG
TATGAAAGCATTACATTTTGGCGCAG-3’
va mdi nguoc: 5-ACCACTGCAGTTATT
GCATTGCTTTATAA-3’. Diéu kién phan tmg
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khuéch dai gen mtlD bao gém: 1X Buffer; 0,4
mM dNTPs; 1 mM MgCl,; 0,4 mM mdi moi; 20
ng DNA genome va 2U Dream fag DNA
polymerase (Thermofisher Scientific, Lithunia).
Chu trinh nhiét PCR duogc cai dat nhu sau:
95°C/3 phut; (95°C/30 gidy, 55°C/45 giay,
72°/2 phat) x 30 chu ky; 72°C/10 phat. San
phim PCR duoc kiém tra trén gel agarose 0,8%
va nhudém bang ethidium bromide.

Két thic qua trinh PCR, san pham DNA gen
mtlD dugc tinh sach qua bd kit GeneJET Gel
Extraction (Thermofisher Scientific) va xtr ly
dau bang trude khi duge gin véi vector tach
dong pJET1.2 ¢ 22°C trong 10 phat. San phdm
gin duoc bién nap vao té bao kha bién E. coli
DH50 bang phuong phap sbc nhiét & 42°C
trong 60 gidy. Khuén lac thu duoc trén dia bién
nap c6 bo sung amplicilin nong do ban dau 50
mg/ml dugc nudi cdy va tach chiét DNA
plasmid theo phuong phap st dung cac dung
dich SOL L, II va III (Sambrook et al., 2011).
San pham DNA plasmid dugc cat kiém tra bang
Bglll va giai trinh tu gen ty dong trén hé thong
3500 Genetic Analyzer (Hoa Hy) bang cip moi
giai trinh tu cia vector pJET1.2.

Cii bién gen mtID dé chuyén gen vao ciy ngd

Dé phu hop cho viéc chuyén gen vao ciy
ngd, gen mtlD tir E. coli IM109 can dugc cai
bién cho phu hop véi gen thuc vat bang cach
lam giau ty 1& %GC trong trinh ty gen ma
khong lam thay dbi trinh ty amino axit. Dé danh
gia su cai bién gen niy, chi so CAI (codon
adoption index) tr phin mém Optimum
GeneTM duoc sit dung Gmg véi mdi vat chi
dugc chuyén gen vao. Cu thé, gen duoc cai bién
cho dén khi chi s6 nay dat dao dong tir 0,8-1 coi
nhu cai bién thanh cong Cudi cung, gen mtlD
sau cai bién dugc dat tong hop hoa hoc c6 cai
thém trinh ty gidi han cia BamHI tai dau 5’ va
Notl tai dau 3’ & cong ty IDT (Intergranted
DNA Technology), Singapore.

Chuyén gen msID da cai bién vao vector
trung gian pRTRA

Vector trung gian pRTRA va DNA plasmid
mang gen téng hop héa hoc dwoc xu 1y dong
thoi bang Notl va BamHI trude khi dugce gin
v6i nhau nhdo enzyme T4 DNA ligase
(Thermofisher Scientific) & 16°C qua dém. San
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phdm gin sau d6 duoc bién nap vao té bao kha
bién E. coli DH5a bang phuong phap sbc nhiét
& 42°C trong 60 gidy. Cudi cung, san phim
DNA plasmid sau tach chiét tir cac khuan lac
bién nap dwoc cit kiém tra dong thoi bing 2
enzyme gidi han ké trén trudc khi chay dién di
trén gel agarose 0,8%.

Thiét ké vector biéu hién chuyén gen vao ciy
ngo

Vector trung gian pRTRA mang gen mt¢/D
cai bién va vector biéu hién pCAMBIA 1300
dugc xtr ly dong thoi véi enzyme giéi han
HindIlI v6i muc dich chuyén toan bo gen mt/D
cai bién va promoter 35S vao pPCAMBIA 1300.
Twong ty nhu trén, doan DNA chén duoc gén
vao vector pCAMBIA nho xtc tac cua T4
ligase. San phém gin sau d6 duoc bién nap vao
te bao kha bién E. coli DH50 bang phuong phap
soc nhiét & 42°C trong 60 gidy. Cubi cung, san
phim DNA plasmid sau tach chiét tir cac khuan
lac bién nap duoc cat kiém tra béng Hindlll
truée khi chay dién di kiém tra trén gel agarose
0,8%. vector biéu hién thuc vat pCAMBIA
1300 tai t6 hop duoc bién nap vao vao vi khuan
A. tumefaciens theo phuong phap xung dién.

KET QUA VA THAO LUAN

Phan 13p va tach dong gen mtID

kb

1,5
1,0

Hinh 1. Dién di dd san phiam PCR gen mt/D (A)
va san pham xur 1y kiém tra DNA plasmid téi to
hop bang Bg/lII (B) trén gel agarose 0,8%.

1. San phim PCR, 2. DNA plasmid, M: marker DNA

chuan 1 kb

Tir DNA genome tach chiét tir chung vi
khuan, gen mtlD duoc khuéch dai bing k¥ thuat
PCR nho cip mdi dic hiéu dd néu ¢ trén. San
phim PCR gen mtID duoc dién di kiém tra trén
gel agarose 0,8% trudc khi dugc nhuém bang
ethidium bromide va quan sat thiy dudi tia cuc
tim (UV) (hinh 1A).

Trén dién di dd, san pham PCR gen mt/D
thé hién ddc hiéu mot bing DNA duy nhat ¢
kich thudc khoang 1,1 kb, hoan toan phu hop
voi kich thude gen melD trén 1y thuyét khi thiét
ké modi. Bén canh d6, bang DNA c6 hinh anh r&
nét, khong bj dut giy, du didu kién dé tién hanh
tinh sach va tach dong trong vector pJET1.2.

Dé tach dong gen mtlD trong vector
pJET1.2, san pham PCR gen mtID can duogc xir
ly dau bang trude khi gin véi vector pJET1.2.
San phdm gin dugc bién nap vao té bao kha
bién E. coli DH5a va DNA plasmid tir cac
khuan lac trén dia bién nap c6 bd sung sin
khang sinh ampicillin dwgc tach chiét va xir Iy
kiém tra bang enzyme gi6i han BglII (hinh 1B).
Két qua dién di kiém tra san pham xir Iy DNA
plasmid tir ching bién nap bang Bglll cho 2
bang DNA rat dic hi¢u. Bang DNA phia trén co
kich thude khoang 3,0 kb rat phu hop vai kich
thude vector pJET1.2 trong bd kit thuong mai
héa cua hang Thermofisher Scientific. Trong
khi d6 bang DNA phia dudi c6 kich thudc
khoang 1,1 kb, diing bang kich thudc san phim
PCR di thu duoc ¢ trén. Két qua nay chimg to
rang gen mtID tir chung E. coli IM109 da duoc
tach dong thanh cong trong vector pJET1.2 va
du diéu kién dé tién hanh giai trinh ty gen bang
cip mdi trong bé kit tach dong.

Sau qua trinh doc trinh ty, chung t6i thu
duoc trinh tu gen m¢/D tir ching E. coli IM109
va so sanh voi trinh ty gen mt/D tr chung
E. coli khac di duoc cong b trén ngin hang
gen. Két qua so sanh trinh ty gen m#/D phén lap
dugc v6i gen meID trén hé thdng Ecogene cho
thdy gen mtID phan lap duoc c6 d6 twong dong
gan 100% so voi gen melD tix chung E. coli K12
c6 mi sd truy cap EC10616 trén Ecogene. Bién
d6i duy nhat xay ra & vi tri nucleotide thir 1016
trén gen chuyén d6i tir nucleotide A thanh G
(g.1016A>G). Hé qua cua sy thay thé
nucleotide nay d6 1a di giy ra thay doi mot
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amino axit tir aspartic axit thanh glycine tai
codon tht 339 (p.Asp339Gly). Trinh tu gen
mtlD phan lap tu E. coli IM109 da dugc chung
toi dang ky trén ngan hang gen (GenBank) cua
hé thong NCBI v6i mi s6 truy cap KT124226.

Cii bién gen mesID phuc vu cong tic chuyén
gen thue vat

Trinh ty gen m¢/D dugc phan 1ap tir E. coli
JM109 khi dua lén phan tich trén cong cu
OptimumGeneTM-Codon Optimization cho két
qua chi s6 CAI chi dat 0,67. Do d6, can thiét
phai c¢6 su cai bién gen tai nhitng codon chira
nhiéu nucleotide A va T thanh cac codon chira
nhiéu G va C thich hop cho biéu hién trong thuc

vat ma khong lam anh hudng dén trinh ty amino
axit cia gen ban ddu. Thong qua phan mém mi
héa amino axit Expasy (www.expasy.org),
chiing t6i nhan thiy dwoc gen msID phan lap tir
vi khuan E. coli IM109 ma héa cho mét protein
g6m 382 amino axit. Trén trinh ty ctia gen mt/D
c¢6 179 bo ba codon gidu AT c6 thé thay thé tai
vi tri nucleotide thir 3 thanh cac b ba giau GC
thich hop ¢ thuc vat. Ty 1€ cac by ba giau AT
trén gen mtID cua vi khuan chiém 45,19% trén
toan bd gen. Két qua nay ciing cho thiy cé rat
nhiéu kha nang cho viéc lya chon cic bd ba cho
viéc thay thé dé lam giau thanh phin GC trong
gen gitp cho viéc biéu hién ciia gen nay trong
thuc vat dat hi¢u qua cao.

Bang 1. Trinh ty cdc bo ba md hoa amino axit dugc thay thé

STT BJ ba ma hoa goc

B0 ba ma hoa sau cai bién

S6 lugng trong gen mt/D

1 TAT TAC 4
2 AAT AAC 5
3 ATT ATC 10
4 TTA TTG 3
5 ATA ATC 1
6 CTT CTC 2
7 CAA CAG 3
8 CGT CGC 9
9 AAA AAG 19
10 TTT TTC 7
11 GTT GTG 8
12 GTA GTG 11
Tong 82

Trong nghién ctru nay, chung toi da lya chon
cac bd ba mi hoa nham nang cao chi s6 CAI ciia
gen khi dua vao biéu hién trong vat chi la cay
ngd, cac bo ba nay phai phan bd déu trén gen
dong thoi phai c6 chi s6 cac amino axit gy anh
hudng khong t6t 1én biéu hién gen (negative CIS
elements) thip nhét c6 thé (nhé hon 3). Két qua
lua chon cac bd ba dé thay thé dugc thé hién &
bang 1. Gen m#/D duogc cai bién tai hon 82 codon
chira nhiéu AT va nucleotide thir 3 dugc chuyén
d6i thanh G hodc C nhung khong lam thay doi
trinh ty amino axit. Sau khi cai bién, ty 16 GC
trong gen da tang 1én tur 53,15% lén 60,03% va
chi s6 CAI clia gen m#ID tuong thich biéu hién
trong cdy ngd da tang 1én 0,81, mot chi s6 hoan
toan phi hop cho viéc chuyén gen sau cai bién
vao biéu hién trong cdy ngo.
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Thiét ké vector biéu hién & thwe vat mang
gen mtlD

Trong nghién ctru nay, dé thiét ké duoc
vector biéu hién mang gen mtID, ching toi da
gan gen mtlD cai bién vio vector trung gian
pRTRA di c6 san cAu tric gém promoter 35S
va 35S terminator bang cach chén vao véi 2 dau
dinh 13 diém nhan biét cua enzyme BamHI va
Notl. Tiép theo d6, doan DNA bao gdm gen
mtlD ci bién va promoter 35S duoc chuyén vao
vector biéu hién pCAMBIA1300 dé tao vector
chuyén gen (hinh 2A). Vector trung gian
pRTRA c6 mang cé kich thudc khoang 3,5 kb
va vector tach dong mang gen mzID cai bién
duogc xir Iy dong thoi bang BamHI va Notl dé
mé vong vector pRTRA va thu gen mtlD cai
bién dwogc cit ra tir vector tich dong. Hai san
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phidm DNA nay duoc tinh sach va gin véi nhau
nho enzyme T4 DNA ligase trude khi duge bién
nap vao té bao kha bién E. coli DH50. DNA
plasmid tir cac khuan lac trén dia bién nap c6 bd
sung san khang sinh chon loc dugc tach chiét va
xir 1y kiém tra bang to hop 2 enzyme gidi han
ké trén (hinh 2B). Tir vector trung gian pRTRA

A BamMl oo B M

Hindlll
y “D/% Hintl

bC 1 C

tai to hop, sau khi dugc xur ly bang HindlIll,
doan DNA chén gébm gen m#D cai bién va
promoter 35S dwoc chuyén vao vector biéu hién
pCAMBIA 1300. DNA plasmid tach chiét tir
khuan lac bién nap duoc cit kiém tra bﬁng
HindlIll trude khi dién di trén gel agarose 0,8%
(hinh 2C).

whol %
| PCAMBIA =
1300 =
( 3
\
\\
Ky, e
D HindIIL
LB B

Hinh 2. So d6 vector biéu hién (A), dién di d0 cit kiém tra vector tai to hop [pRTRA + m#lD] bing
BamHI/Notl (B) va vector [pCAMBIA + 35S + mtID] bang HindIII (C). So d6 cAu triic biéu hién
trong vector pPCAMBIA1300 (D)

1. DNA plasmid [pRTRA + mt/D]; 2. DNA plasmid [pCAMBIA + 35S + m¢/D]; M. marker DNA
chudn 1 kb, PC: DNA plasmid ddi ching.

Két qua dién di kiém tra san phim cit DNA
plasmid tach chiét cho thiy hai bing DNA dic
hiéu dbi voi plasmid tach chiét duoc, con
plasmid dbi chirmg chi c6 mot bing DNA duy
nhét. Trong d6, ddi v6i plasmid tach chiét tir
vector trung gian pRTRA, bang DNA phia trén
co kich thudc khoang 3,5 kb, twong ung ding
voi kich thudc vector pRTRA ban dau, trong
khi bang DNA phia dudi c6 kich thudc dat
khoang 1,1 kb, hoan toan dung véi kich thudc
gen mtlD da thu dugc. Nguoc lai, plasmid ddi
chimg chi cho mét bang DNA duy nhit dung
biang kich thude vector pRTRA (hinh 2A). Sau
do, tai san phém cat kiém tra voi vector
pCAMBIA1300, plasmid tach chiét cho bing
DNA phia trén c6 kich thuée hon 9 kb dung véi
kich thudc vector pCAMBIA 1300 d6i ching
khi cat bang HindIIl. Trong khi d6, bang DNA
phia dudi & plasmid tach chiét co kich thuéc

khoang 2 kb dung véi tong kich thudc doan
chén gdbm gen m#ID 1,1 kb, promoter 35S
khoang 0,5kb va terminator khoang 0,3 kb (hinh
2C). Két qua trén chimg minh duoc rang ching
toi da thiét ké dugc vector biéu hién
pCAMBIA1300 mang gen mtD. So db ciu trac
biéu hién mang gen dich m#ID va ciu triic mang
gen Hyg la chi thi chon loc thuc vat duoc thé
hién ¢ hinh 2A va D.

Vector tai t6 hop pCAMBIA1300 trén dugc
sir dung trong thi nghiém bién nap vao vi khuan
A. tumefaciens theo phuong phap xung dién.
Sau d6, cac khudn lac moc trén moi truong
khang Kanamycine va Cefotaxim dwoc chon dé
kiém tra bﬁng PCR sur dung cédp moi dic hiéu
nhan gen mtD. Ké qua PCR thé hién trén hinh
3 cho thay trong 3 dong dugc lya chon dé nhan
doan gen mtID thi dong s6 2 cho két qua duong
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tinh (hinh 3, dudng chay 2). Nhu vay, dong
A. tumefaciens d3 c6 su tai t hop v6i gen meID,
dong nay s€ dugc st dung trong nghién ctu
chuyén gen tiép theo.

M + 1 2 3

1,5 kb —

1,0 kb =

Hinh 3. Kiém tra sy c6 mat gen mtlD trong vi
khuan A. tumefaciens bang PCR khuan lac

M: Marker 1kb; +: PCR tur vector tai t6 hop;
1-3: PCR tur 3 dong khuan lac 4. tumefaciens.

Tham khao nhiing nghién ctu thyc hién
chuyén gen mtID vio thyc vat & nhitng cdy
tréng nhu lia (Huizhong et al.,2000), lac
(Bhauso et al., 2014), ca tim (Prabhavathi et al.,
2002), laa my (Abebe et al., 2003), ia mach
(Maheswari et al., 2010), chung t6i nhan thiy,
vector biéu hién tal t6 hop dwoc tao ra trong
nghién ctru nay c6 ¥ nghia trong viéc st dung
lam nguyén liéu thuc hién chuyén gen dé tao ra
cay trong chuyen gen c6 kha nang chdng chiu
duoc diéu kién bat loi cua moi treong nhu han
han.

KET LUAN

Trong nghién ctu nay, ching t6i da phan

lap, tach dong va xac dinh dugc trinh ty gen
mtlD tir chiung E. coli JM109. Dong thoi, gen
mtlD nay da dugc cai bién va tai td hop thanh
cong vao trong vector pPCAMBIA1300 va bién
nap duogc vao té bao vi khuin 4. tumefaciens dé
lam nguyén liéu trong cong tac chuyén gen vao
thuc vat véi vat chii 1a cay ngdé nham ting kha
nang chiu han cho cay.
Loi cam on: Nghién ciru nay dugc tai trg vé
kinh phi tir B6 Nong nghiép va Phat trién Nong
thon cho dé tai nghién ctru cap Nha nudc “Phan
lap thiét ké gen chiu han phuc vy cong tic tao
giong ngd bién ddi gen” giai doan 2014-2018.
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CONSTRUCTION OF AN EXPRESSION VECTOR CARRYING GENE CODING
MANNITOL-1-PHOSPHATE DEHYDROGENASE (mtlD) FROM Escherichia coli
JM109 STRAIN TO TRANSFER INTO MAIZE

Le Bac Viet, Nguyen Thi Kim Lien, Nguyen Huy Hoang,
Nong Van Hai, Huynh Thi Thu Hue*

Institute of Genome Research, VAST

SUMMARY

Maize (Zea mays L.) is one of the important cereal crops in the world, and the maize demand is
increasing but the productivity and yield of maize have been affected by extreme adverse conditions, of
tghose drought is one of the main factors reducing productivity due to inhibition of growth and decreasing
photosynthesis in plants. Mannitol-1-phosphate dehydrogenase (mtlD) is an enzyme that catalyzes the
conversion of fructose 2- and 6-phosphate to mannitol-1-phosphate in the photosynthesis pathway of plants.
To produce maize containing mt/D gene to increase the height, fresh and dry weight, salt/drought tolerance in
host plant based on accumulation of mannitol, we constructed an expression vector carrying the m#D gene.
The mtID gene was isolated from E. coli IM109, cloned and sequenced in vector pJET1.2. This sequence was
then optimized by OptimumGeneTM software to make it appropriate into plants. The modified gene was
recombined into a mediate pRTRA vector containing 35S promoter and 35S terminator, the
35Spro::mtlD::35S cassette was construced into pCAMBIA1300 Ti-plasmid. The new recombinant vector
was transformed into 4. tumefaciens which could be used as a material for maize transformation.
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