
Tgp chi Cong ngh4 Sinh hgc 11(3) 505-511, 2013 

THIET KE VECTOR NHI THE MANG GEN MA HOA LIPID TRANSFER PROTEIN 2 
(LTP2) PHAN LAP TU' DAU XANH {VIGNA RADIATA L. WILCZEK) 

NguylD VQ Thanh Thanh', Vd Minh Hda ' , Hoang Ha", Le Van Sim', Chu Hoang Man ' 

Tnrong Dgi hoc khoa hgc. Dgi hgc Thai Nguyen 
^ Vi4n Cong nghe sinh hgc, Vi4n Hdn ldm Khoa hgc vd Cong nghe Viet Nam 
" Tru&ng Dai hgc .sir pham. Dai hgc Thdi Nguyen 

TOM TAT 

Lipid Transfer Protein (LTP) la protein co kich thuoc khoang 9 kDa vm 8 phan til cystein lao 4 ca\i n6i 
disulfide va co mat luong lan trong thuc vat bac cao. LTP c6 kha nang van chuyen phospholipid qua cac mang 
va c6 the lien ket voi chuoi acyi tren mang Su tiet va dmh vi trong thanh te bao cho thay LTP dong vai tro 
trong sy hinh thanh cutin, hinh thanh phoi va phan img cua thuc vat ducn dieu kien kho han Khi gap cac dieu 
kien cue doan cua moi truong, cac nhan to nhu hormone, cae qua trinh trao doi ion. cac con duong tmyen tin 
hieu, .. se dieu khien gen LTP hoat dong va long hop nen san pham protem cuang ung nham giup cho cay 
tang kha nang chong chiu stress, chiu benh,... Trong nhung nam gan day, gen LTP2 da duoc nghien cuu a mot 
so thuc vat nhu: Arabidopsis thaniana L., Vigna radiata L , Nicotiana tabacum L., Oryza saliva L Trong 
nghien curu nay. gen ma hoa LTP2 phan lap tir mRNA cua giong do xanh My Diic-Ha Noi (HN2) dugc su 
dung Ak thiel kc vector chuyin gen mang cau tnic 35S-LTP-cmyc-KDEL-NOS (pCB301-LTP) Cau triic gen 
nay da duoc bien nap vao cay thuoc la thong qua vi khuan Agrobaclerium tumefaciens. Su co mat ciia gen LTP 
frong cay thuoc la chuyen gen da duac kiem era bang PCR su dung cap moi dac hieu. Day se la nguon nguyen lieu 
de phan tich danh gia kha nang chiu han ciia cay chuyen gen sieu bieu hien LTP 

Tirkhoa: ddu xanh. gen LTP. chm han, phdn lap gen, vector, chuven gen 

MO DAU 

Dau xanh {Vigna radiata L. Wilczek) la cay 
trong ho Dau co vai Iro quan trpng trong vice cung 
cap protein cho ngucri va vat nuoi va co lac dung cai 
tao dat Trong nhSng nam gan day. ban ban thucmg 
xuyen xay ra lam anh huong toi nang suat cay dau 
xanh. De nang cao kha nSng chju han ctia cay trong 
nfti chung va cay dau xanh noi neng, hten nay cac 
nha khoa hoc thudng l?o cay chuyen gen mang mot 
hoac mOt so gen lien quan den kha nang chiu han 
nhu cac gen di^u khi4n nhan to khai dau phien ma. 
cdc gen chirc nang (HSP, LEA. LTP, P L C . ) Cimg 
vm sy phat trien ctia cong nghe smh hoc, cac nghien 
cim sinh hpc phan tu, di truyen va hoa sinh lien quan 
den tinh chiu hgn a thuc vat da dup'c iam sang to. 0 
Viet Nam, co mot so gen lien quan den kha nang 
chju han a ihyc v^t da duoc nghien ciru va chuyen 
gen vao cac doi luyng cay trong khac nhau nhu 
chuyen gen P5CS vao cay dau luong (Nguyen Thi 
Thiiy Huang et ai, 2011). chuyen gen ma boa nhan 
to phien mS NAC2 vao cay lac (Nguyen Thi Thu 
Nga et ai. 2013). ... Day la co so cho viec cai tgo 
gi6ng cay trdng nh^im t5ng kha n5ng chong chm vai 
dieu ki?n ngoai canh bat li?i. 

LTP la mot trong cac gen chirc nang co iien 
quan den kha nang chiu han LTP tham gia vao qua 
Irinh sinh tong hop bieu bi 6 ihuc vat giiip han che 
sy mat nuoc Irong dieu kien kho han (Arondel et ai. 
2000. Bourgis va Kader. 1997; Kader. 1996). Gen 
LTP dieu khien \ a long hap nen cac san pham 
prolein tuang iing tham gia xiic lac su van chuyen 
phospholipid giiia cac ldp mang te bao. ho Irg vi^c 
tgo ra cac ldp sap hoac ldp bieu bi giiip cay han che 
mat nudc (Carvalho et ai, 2006) Cac nghien ciru da 
cho thay, LTP co kba nang tao phuc vdi mdt so acid 
beo va xuc lac cho qua trinh van chuyen lipid qua 
mang te bao. LTP duoc gan tai mpt vi tri co dinh Iren 
mang smh chat cua te bao. no cd dac diem nhu mpt 
receptor van chuyen acid beo qua mang te bao. LTP 
da dugc chiel ra tir protein d cac loai thuc vat kbac 
nhau va ham luong cao nhat LTP da duoc lim thay d 
ldp bieu bi ben ngoai cung nhu xung quanh cac gan 
la. Phuc hgp LTP-linoleic acid da dugc chiel ra tir 
mang sinh chSt cua cay thuoc la trong dieu kien gay 
han nhan lao (Kimberly et al, 2006), 

Dya vao trinb tu ciia gen ma hda protein LTP da 
cong bd tren Ngan hang ^en Quoc te vdi ma so 
AY300807, chung ldi da thiet ke cap mdi djic bi^u de 
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khudch dai gen ma hda prolein LTP ciia dau xanh 
bang ky thual RT-PCR, va thiSl ke vector chuyen 
gen mang c^u triic gen ma hda LTP nham tao cay 
chuyen gen chdng chiu tdt vdi dieu kien ngoat canh 
bat loi, 

V A T L I E U VA PHUONG PHAP 

Vat lieu thye vat 

Gidng dau xanh dia phucmg cua My Dirc-Ha Ngi 
(ki hieu HN2) cd dac diem: nang sua! cao, vd hat 
mau xanh ma, kbdi lugng 1000 hat khoang 57,32 g. 

Gidng thudc la Nicotiana labacum L. K326 dang 
nudi cay trong dieu kien in vitro lai Phdng Cdng 
nghe te bao thuc vat-Vien Cdng nghe sinh hgc. 

Chiing vi khuan 

Chiing vi khuan E. coli DH5a. Chung vi khuan A. 
lumefacicns CV58C1 

Cac bo kit va vector 

Vector tao ddng pBT (Phdng Cdng nghe te bao 
thye vat - Vten Cdng nghe smh hpc); Vector chuyen 
gen pRTRA7/3: pCB301; Bd kit Trilzol® Regents 
(invitrogen) tach RNA. Bp kit tdng hgp cDNA 
(Invitrogen). kit tinh sach DNA ctia hang QIAGEN 
(QIAquick DNA Gel Extraction Kit) 

Thiet ke moi khuech dai gen ma hda LTP 

Tren co sd dir lieu khai thac tir Ngan bang gen 
Qudc te vdl mS sd AY300807 va dya vao cau tnic 
ctia vector chuyen gen de thiel ke cap mdi dac hieu 
phuc vu viec khuech dai phal hien su cd mat ciia gen 
LTP d gidng dau xanh dia phuang HN2. 

Tach chiet RNA tong so 

RNA Idng sd dugc tach lir la cay dau xanh su 
dung kit Trilzol "• Regents (Invitrogen). 

PhuoTig phap RT-PCR 

Tdng hgp cDNA tir RNA tdng sd bang bd kit 
ciia hang Fermentas vdi chu ky nhiet nhu sau: 01 chu 
ki 25"C irong 10 phiil. 01 chu ki 4 5 ^ trong 50 phut. 
01 chu ky %S°C trong 5 phut va giU a 4''C. Phan irng 
PCR khuech dai gen ma hda LTP vdt thanh phSn 
nhu sau. 5 ^1 dem PCR lOX, 5 pi MgCL 25 mM, 4 
pi dNTPs 2.5 mM: 2 [il moi loai mdi Ncol-
LTPF/NoII-LTPR 10 pmol/^lI; 0.4 pi Tag 
polymerase 5 u/pl; 4 )J1 C D N A ; nudc deion khir 
trimg 28.6 jil va iheo chu ky nhiet nhu sau: 01 chu 

ki 94''C trong 3 phiit; 35 chu ky 94''C trong 1 phtit, 
56°C Irong 45 giay, 72''C trong 45 giay; 01 chu ky 
72''C trong 5 phiit; va giir d 4''C cho den kbi phan 
lich. San pham PCR dugc dien di tren gel agarose 
1% trong dem IX TAE. Gel duoc nhudm trong dung 
dich ethydium bromide (0.1 ng/ml). 

San pham PCR dugc tach khdt gel, tinh s£ich 
bang bg kit ciia Fermentas va gan tryc tiep vao 
vector tach ddng pBT, San pham gan nay dugc bien 
nap vao te bao E. coli DH5a. Chgn loc cac khuan lac 
duong tinh (mau trang) Iren mdi trudng LB cd bo 
sung 50 mg/l ampicillin, 30 mg/l X-gal va 0,1 mM 
IPTG. Sy cd mat cua vector tai td hgp dugc kiem tra 
bang phan ting cat enzyme 

Tach plasmid mang gen ma hda LTP phuc vu 
cho dgc trinh ty gen bang bd Kit AccuPrep Plasmid 
E.xtraclion ciia hang Bioneer. Trinh ty nucleotide cua 
gen ma hda LTP dugc xac dinh Iren may dgc Irinh tir 
nucleotide Iy ddng ABI PRISM(g 3100 Advanl 
Genetic Analyzer ciia hang Ampplied Biosystem. 
Kel qua dgc trinh tu gen dugc xir ly bang phan mem 
DNAstar va BioEdit. 

Phu-ong phap thiet ke vector chuyen gen 

Vector pRTRA7/3: la vector trung gian, tren 
vector nay vira cd hai diem cat cua enzyme gidi han 
la NccA va Notl vira co trinh Iy nhan biet cda //iwdlll. 

Plasmid pBT-LTP va pRTRA3/7 dugc cat ddng 
thdi bang enzyme gidi ban Ncol va Notl. Sau do, 
phan ling ghep ndi dugc thuc hien tao plasmid 
pRTRA7/3-LTP, Ddng l^ bao mang vector Iai Id hgp 
duoc chon bang each xti ly vgi HinAXli. Doan gen 
mang cau triic mong mudn dugc thu nhan va ghep 
ndi vao vector chuyen gen pCB30I Vector tai to 
hgp mang cau true gen pCB301-LTP dugc kiem tra 
va bien nap vao chiing A. tumefaciens CV58C1. 

Chuyen cau triic mang gen LTP vao cay thuoc la 
thong qua vi khuan A. tumefaciens CV58C1 

Quy Irinh chuyen gen vao gidng thudc la N 
tabacum K326 thdng qua vi khuan A. tumefaciens 
Cv58CI dugc lien hanh theo phuong phap ciia Topping 
nam 1998. Kiem tra sy cd mat cua gen can chuyen sir 
dung phugng phap PCR vdi cap mdi dac hieu, 

KET QUA VA THAO LUAN 

Ket qua khu lch dai va xac dinh trinh tu gen ma 
hda LTP 

Dya tren co sd dir li?u khai thac tir Ngan hang 
gen Qudc id vdi ma sd AY300807, chting lot da 

506 



Tgp chi Cong ngh4 Sinh hgcUO) 505-511, 2013 

thiet ke cap mdi dac hteu de nhan va phat hien sy 
cd mat ciia gen ma hda LTP d gidng dau xanh dia 
phuong HN2. De sau nay cd the ghep ndi gen ma 
hda LTP vao vector chuyen gen de dang, chiing tdi 
da thiet ke mot xudt cd them trinh tu ctia enzyme 
gidi ban Ncol, mdi ngugc bd sung trinh ty cita 
enzyme gidi han Notl. Trinh ty mdi dugc thi^l k^ 
the hien trong bang 1 

Sau khi tach RNA tdng sd tir la non cita gidng 
dau xanh HN2, chiing Idi da tdng hgp cDNA va 
khuech dai gen ma hda LTP Ket qua cbo thay. gen 
mS hda LTP da dugc khuec dai dac hieu vdi kich 
thudc khoang 350 bp, San pham PCR dugc lam sach 

Bang 1. Trinh tu mdi nhan gen ma hoa LTP. 

va gan vao vector lach ddng pBT tao thanh pBT-
LTP. San pham nay dugc bien nap vao te bao kha 
bien chiing E coh DH5a. Sau khi nudi cay. chiing 
toi da thu nhan dich nudi, tach chiet plasmid va xac 
dinh trinh tu gen tir san pham nay. 

Ket qua xac dinh Irinh ty cho thay. chieu dai gen 
ma hda LTP d gidng dau xanh HN2 cd kich Ihudc 
351 nucleotide. Cbiing tdi da dang ky trinh ty gen 
ma hda LTP nghien cuu tren Ngan hang gen qudc le 
vdi ma sd HE589494. K6t qua xac dinh trinh tu 
nucleotide la ca sd de cbiing tdi tiep tyc thiet ke 
vector chuyen gen mang gen ma hda LTP phuc \ u 
viec nghien ciru chuyen gen. 

Trinh t v moi 

Wcol-LTPF 

Wo(l-LTPR 

CATGCCATGGATGGCTAGCCTGA<\GGTTGCA 

ATTTGCGGCCGCCTTGATGTTAGCGCAGTTGGT 

56°C 

56'*C 

Thiet ke vector chuy§n gen 

Ghep noi dogn gen LTP vdo vector trung gian 
pRTRA7/3 

De gen ma hda LTP sieu bieu hien trong cay 
chuyen gen, cbiing tdi da gan gen ma hda LTP vao 
vector Irung gian pTRA7/3 cd cbiia 35S promoler, 
gen ma hda cho tin hieu nhan biet (c-myc), tin hieu 
nhan biet cua mang ludi ER (KDEL) va doan gen kel 
thiic (NOS) tao thanh c5u triic 35S-LTP-cmyc-
KDEL-NOS. Cau tnic nay sau dd dugc chuyen vao 
vector chuyen gen pCB301 va tao chiing 
A.lumefaciens mang vector tai td hop pCB301 -LTP, 

Chiing tdi su dung enzyme Nco\ va Noll de cat 
vector pRTRA7/3 va pBT-LTP, san pham thu 
nhan duoc lai de tao plasmid tai Id hgp 
pRTRA7/3-LTP Sau dd. plasmid tat Id hgp 
pRTRA7/3-LTP dugc bi^n nap vao tk bao kha 
bien Ecoli DH5a bang phuong phap sdc nhiet de 
chpn lgc, De thu nhan plasmid tai id hop d tren. 
chiing tdi lai diing Noll va Ncol de cat kiem Ira. 
Kel qua di?n di cho thay, san pham cat phan thanh 
hai bang khoang 4200 bp va 350 bp luong irng vdi 
phan vector pRTRA7/3 va gen ma hda LTP. 
Chiing ldi da tidn hanh giCr chiing Irong glycerol 
100% bao quan d nhiet do -80"C de phyc vu cho 
cic nghien ciiu Itdp theo 

Thiet ke vector chuyen gen pCB30I-LTP 

Dd thidt kd dugc vector pCB30l mang gen ma 

boa LTP, cbiing Idi da cat vector pRTRA7/3 Iai to 
hop thu nhan d tren bang enzyme ban che Hindlll 
de tao duac cau triic 35S-LTP-cmyc-KDEL-NOS 
vdl kich thudc khoang 1190 bp. Ddng thdi, vector 
chuyen gen pCB301 ciing duac cat bang enzyme 
ban che Hindlll vdi kich thudc khoang 6200 bp. 
Sau do, 2 san pham cat d tren duoc ghep ndi de 
lao pCB301-LTP nhd enzym T4 ligase, San pham 
ghep ndi dugc linh sach theo bd kit tinb sach ciia 
hang QIAGEN (QIAquick DNA Gel Extraction 
Kit) va dugc bien nap vao te bao kha bien E coh 
DH5a de chon loc, nhan nhanh plasmid tai td hgp 
vdi sd lugng ldn. 

Kiem tra vector tdi to hgp bdng phdn irng cdt sir 
dung enzyme gi&i hgn 

Dd kiem tra vector tai td hop cd mang gen ma 
hda LTP bay khdng, chiing tdi da sir dung phuang 
phap kiem tra san pham cat vector lai td hap 
pCB301-LTP bang enzyme gidi ban Ncol va Notl 
Kdt qua Iren hinb 1 cho th4y, khi cat pCB301-LTP 
bang Notl va Nco\ tbu dugc 2 bang: mgl la gen ma 
hda LTP cd kich thudc khoang 350 bp. hai la 
vector pCB301-35S-cmyc-KDEL-NOS kich ihudc 
khoang khoang 7000 bp. 

Sd dT khi dien di thu duac bang cd kich thudc 
7000 bp la do chidu dai vector pCB301 (khoang 
6200 bp), doan 35S cd kich thudc khoang 544 bp, 
doan cmyc-KDEL-NOS cd kich thudc khoang 
300 bp Kdl qua thi nghiem thu dugc phu hgp vdi 
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cac tinh loan ly thuyet. Nhu vay cd the khang 
dinh, chiing tdi da ihidt kd va bidn nap thanh cdng 
vector chuydn gen pCB301-LTP vao Irong td bao 
E. coh DH5a. Td bao vi khudn nay duoc giir 
chiing trong glycerol d-85 C. 

K t̂ qua tao chung vi khuan A. tumefaciens mang 
plasmid pCB301-LTP 

Plasmid pCB301-LTP sau khi ihidl kd thanh 
cong duoc bidn nap vao vi khuan A.lumefaciens 
chiing CV58C1 bang phuong phap xung dien. San 
pham ciia qua trinh bien nap dugc nudi chgn Igc 
tren mdi Irudng LB dac cd chua 50 mg/l 
kanamycin va 100 mg/l rifamycin, d 28''C. Sau 2 
ngay nudi cay, cbiing toi da thu nhan dugc khuan 
lac. Be chgn ra nhirng ddng khuan lac nhu mong 
mudn (mang vector chuyen gen), chiing tdi da lien 
hanh kidm tra bang phan irng colony-PCR Mudi 
ddng khuan lac mgc tren dia thach dugc chgn 
ngau nhien de tien hanh phan iing colony PCR 
bang cap mdi dac hteu nhan gen ma hda LTP San 
pham phan ting dugc dien di kiem tra Iren gel 
agarose 0.8%. Kel qua cho thay cd 8 trong 10 
ddng khuan lac dugc lya chon cho ket qua duang 

tinh vdi phan ung PCR vdi ! bang duy nhat co 
kich thudc khoang 350 bp. Nhu vay, chimg lot dl 
bidn nap thanh cdng vector pCB30I-LTP vao vi 
khuin A. tumefaciens CV58C1. Day la ngufin 
nguydn lieu phyc vu cho chuyen gen vao thuc vat 
nham tao cay trong cd kha nang chiu han tdt. 

bp M 1 

Hinh 1. Hinh anh dien di san pham cat pCB301-LTP bang 
Wcol va Wofl. M Thang marker DNA 1 kb, 1 tvlSu pCB301-
LTP 

Tao cay hoan chinh Chon loc cay chuyen gen 

Hinh 2. Chuyen gen ma hoa LTP vao cay thuoc la K326 in vitro th6ng qua vi khuan A tumefaciens 
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Ket qua birdc dau chuyin c i u Iriic pCB301.LTP 
vao cay thudc la 

Sau khi bidn ngp vector pCB30I-LTP vao vi 
khuan A. tumefaciens, chiing tdi da tidn hanh 
chuyen gen vao manh ia ciia cay thudc la da dugc 
cam irng trong mdi trudng WPM (Hinh 2). 

Sau hat ngay ddng nudi cay, chiing tdi da tidn 
hanh cay chuyen cac manh la sang mdi trudng GM 
cd bd sung 500 mg/l cefolaxim, 50 mg/l 
kanamycin va I mg/l BAP. Sau 2-3 tuSn nudi cdy, 
chiing tdi nhan thay tir cac manh la xudt hien cac 
chdi nhd Chirng tdi da tien hanh tach cac chdi nhd 
va cay len mdi trudng MS co ban cd bd sung 500 
mgll cefolaxim, 50 mg/l kanamycin de nhan nhanh 
chdi Sau 4-5 tuan, cac chdi nhd sdng sdt dugc dat 

len mdi trudng RM cd bd sung 500 mg 1 
cefolaxim, 50 mg/l kanamycin. 

Cac cay thudc la hoan chinh dugc dua ra mdi 
trudng trau cat nham phal trien be re. Sau 2-3 
tuan, cay thudc la dugc chuyen ra nha kinh. Ty le 
chgn lgc so bd ciia cac manh la tren mdi trudng 
chgn Igc dugc the hien qua bang 2 

Bang 2 cho thay, sd lugng md la sdng sdt tren 
mdi trudng chpn lgc giam dan Iheo thdi gian, dieu 
nay cho Ihay kba nang nhirng md la tdn tai va phat 
trien dugc la nhirng md cd kha nang mang cac le 
bao da dugc chuyen gen. Sau 3 - 4 tuan. cd 
155/200 mo la sdng sdt tren mdi trudng chon Igc 
va tao dugc chdi va sau 6-8 tuan cay thudc la 
chuyen gen boan chinh dugc tao thanh. 

Bang 2. Ket qua chuyen gen ma hoa LTP vao cay thuoc la tren moi truong chon Ic 

Tong so 

200 

1 

185 

S o m id song sot sau (tuan) 

2 3 

173 157 155 

So cay 

PCR 

6/6 

i k M f t M M M i a * 

Hinh 3. Hinh Anh di$n di san pham PCR nhan do^n gen ma hoa LTP d cay thu6c la bSng cap moi dac hieu M Thang 

madcerDNA Ikb; 1 - 6 S^nphim PCR. {-) D6\chung am 

Kel qua ki£m tra cSy thuoc la chuyen gen bang 
k> thual PCR 

De kidm tra sy cd mat cua gen chuyen trong 
cSy thudc la chuyen gen, budc dau chiing Idi da 

tach chi^t D \ . ^ long sd Iir la cua cay thudc la 
chuydn gen \ a nhan gen ma hda LTP bang cap 
mdi dac hieu. Kdl qua dien di san pham PCR cho 
thay. 6 miu duoc kiem Ira deu xuat hien bang cd 
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kich Ihudc 350 bp tuong iing vdi gen ma hda LTP. 
Nhu vay, budc diu chimg tdi da chuydn duoc gen 
ma hda LTP vao cay Ihudc la. 

KETLUAN 

Da thidt kd dugc cap mdi dac hieu va nhan dugc 
gen ma hda LTP bang phan ung RT-PCR. San pham 
PCR dugc ddng hoa vao vector pBT. Trinh ty 
nucleotide ciia gen ma hda LTP dai 351 nucleotide. 

Da thiel ke duac vector chuyen gen pCB301 
mang gen LTP, budc dau cau tnic pCB301-LTP 
dugc chuyen vao cay thudc la thdng qua vi khuan A. 
tumefaciens CV58C1 va dugc kiem tra su cd mat 
cua gen chuyen bang phuong phap PCR. 

Lcri cam on- Cong trinh duac thuc hien vd hodn 
thcinh v&isuho trg kinh phi cua De tdi cdp Bg B2010-
TN09-01 vd Irang thiet bi cua Phong thi nghiem trgng 
diem Cong ngh4 gen, Vien Cong nghe sinh hgc, Vien 
Hdn ldm Khoa hoc vd Cong nghe Viet Nam. 
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CONSTRUCTION OF BINARY VECTOR CARRYING LIPID TRANSFER PROTEIN 2 
{LTP2) - ENCODING GENE ISOLATED FROM MUNGBEAN {VIGNA RADIATA L 
WILCZEK) 

Nguyen Vu Thanh Thanh* *, Vo Minh Hoa ' , Hoang Ha^ , Le Van Son^ Chu Hoang Mau^ 

College of Sciences. ThaiNguyen University 
'Insthule of Biotechnology, Viemam Academy of Science and Technology 
-'College of Pedagogy. ThaiNguyen University 

SUMMARY 

Lipid-transfer proteins (LTPs) are basic, 9-kDa proteins present m high amounts in higher plants . LTPs 
can enhance the in vara transfer of phospholipids between membranes and can bind acyl chains. LTPs 
secretion and location in the cell wall were suggested that LTPs play roles in cutin formation, embryogenesis 
and the response of plants to droughty conditions. In this smdy. the gene encoding LTP2 isolated from mRNA 
of mungbean culUvar Myduc-Hanoi (HN2) was used to design binary vector carrying 35S - LTP - cmyc -
KDEL - NOS (pCB301 - LTP) construct. This cassette was transformed into tobacco via Agrobaclerium 
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tumefaciens The presence of LTP gene in transgenic tobacco plants was confirmed by PCR using specific 
pnmers. The result showed that there were 6/6 lines of transgenic tobacco plants had positive PCR product 
which is 350 bp in size conesponding to this of LTP gene.These results lead to further studies of LTP gene 
overexpression and analysis of drought tolerance in transgenic tobacco plants 
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