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TOM TAT

Lipid Transfer Protein (LTP) la protein c6 kichrifc khcnng 9 kDa i 8 phan & cystein #0 4 cGu ndi
disulfide va co6 rit lwgng lon trong thec vat bac cao. LTP c6 kianang van chu;en phospholipid qua cac mang
va co ti¢ lien két voi chudi acyl trén mang. @tiét vadinh M trong thanh& bao cho thy LTP dong vai trd
trong sr hinh thanh cutin, hinh thanh phéi vaaphing dia thyc vat dudi diéu kién khé . Khi gip cacdiéu
kién arc doan gia méi trong, cac nhandtnhe hormone, cac qua trinh trdi ion, cac cordudng truyén tin

hiéu, .
ting kha nang ctbng chu stress, du bénh,.

. & diéu khién gen LTP hat dong va 6ng hyp nén 4n pham protein trong tng nhim gidp cho cay
. Trong nifng nim gan day, gen LTP2ia duoc nghién éu & mot

sb thuc vat nhu: Arabidopsis thaniand.., V|gna radiataL., Nicotiana tabacurL., Oryza satival. Trong
nghién @u nay, gen ma hoda LTP2 pha&p ltr mMRNA aia gidng dd xanh My Birc-Ha Noi (HN2) dugc ar
dung dé thiét ké vector chugn gen mang au tric 35S-LTP-cmyc-KDEL-NOS (pCBSOl LTP)ACtric gen
nay da duoc bién rap vao cay théc 14 thong qua vi khin Agrobacterium tumefacienSy c6 mit cia gen LTP
trong cay théc la chugn gendaduoc kiém tra ling PCR & dung cip mbi dac hiéu. Day € 1a ngbn nguyén ku
dé phan tichtanh gia ki nang chiu han aia cay chugn gen siéu bu hign LTP.

Tir khéa: ddu xanh, gen LTP, ¢h han, phan §ip gen, vector, chiép gen

MG DAU

Pau xanh Yigna radiata L. Wilczek) la cay
trong hp Pau co vai trd quan dng trong véc cung
cip protein cho ngoi va Vit nudi va c6 tac ghg Gi
tao dit. Trong nliing nim gan day, hn han throng
Xuyén >ay ra lamanh hréng ©i ning suit cay dau
xanh.Dé nang cao kinning cHu han cia cay tbng
néi chung va caytau xanh néi riéng, Bn nay cac
nha khoa bc throng ©io cay chugn gen mang it
hoic mot sb gen lién quandén kha nang chiu han
nhu cac gendiéu khién nhan & khoi dau phién ma,
Cac gen ciic ning (HSP, LEA, LTP, PLC...)Cung
v6i su phat trién cuia cong ngh¢ sinh hoc, cac nghién
ctru sinh e phan i, di truyén va hoa sinh lién quan
dén tinh chu han ¢ thuc vat da duoc lam sangd O
Viét Nam, c6 mt s5 gen lién quanién kha nang
chiu han ¢ thuc vat da dugc nghién éu va chugn
gen vao caaidi twong cdy tbng khac nhau nh
chuyén gen P5CS vao cajau trong (Nguyn Thi
Thay Huong et al., 2011), chugn gen ma hoéa nhan
t6 phién ma NAC2 vao cayd (Nguyén Thi Thu
Ngaet al., 2013), ...Day la co so cho viée cai tao
giong cay trong nham tang kha nang chéng chiu véi
diéu kién ngaai canh bt loi.

LTP la ndt trong cac gen ckc ning cé lién
quandén kha niang chu han. LTP tham gia vao qua
trinh sinh éng hyp biéu bi ¢ thyc vat gip han ché
s mit nudce trongdiéu kién kho han (Arondelet al.,
2000; Bourgis va Kader, 1997; Kader, 1996). Gen
LTP diéu khiéén va tng hop nén céac & prﬁm
protein trong tng tham gia xdc tacusvan chuyn
phospholipid gka cac &p mang & bao, & trg viéc
tao ra cacdp sap hac I5p biéu bi giup cay in ché
mat nuéc (Carvalhoet al., 2006). Cac nghiéniw da
cho thiy, LTP c6 kh ning to phic voi mot sb acid
béo va xic tac cho qua trininvchuyén lipid qua
mang & bao. LTPdugc gin tai mot vi tri ¢d dinh trén
mang sinh cfit cia € bao, né catic diém nhr mot
receptor ¥n chuyén acid béo qua mang bao. LTP
da dugc chiét ra tr proteing cac loai thre vat khac
nhau va hamuong cao nht LTP da dugc tim thiy &
|6p biéu bi bén ngoaiing nhr xung quanh cac gan
la. Phirc hop LTP-linoleic acidda dugc chiét ra fr
mang sinh cfit caa cay théc 14 trongdiéu kién gay
han nhan 4o (Kimberlyet al.,2006).

Dua vao trinh caia gen ma héa protein LTd&
cong ® trén Ngan hang’ gen Qu ¢ voi ma 9
AY300807, chiing toda thiet ké cip moi dac hiéu dé
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khuéch dai gen ma hoa protein LTPua dau xanh
bing ky thuit RT-PCR, va thit ké vector chugn
gen mang &u trGc gen ma héa LTP &m tao cay
chuyén gen cbng chu 6t vai didu kién ngai canh
bat loi.

VAT LIEU VA PHUONG PHAP

Vit liéu thuc vat

Giong dau xanhdia phrong aia My Buc-Ha Noi
(ki hieu HN2) codidc diem: ning sut cao, ¥ hat
mau xanh ra, khdi lwgng 1000 ht khoang 57,32 g.

Giong thuc la Nicotiana tabacunt.. K326 dang
nuoéi cy trong diéu kién in vitro tai Phong Céng
nghe t€ bao thrc vat-Vién Cong ngh sinh hyc.

Chiing vi khuan

Ching vi khuin E. coliDH50. Ching vi khifin A.
tumefacien€V58C1.

Céc bp kit va vector

Vector ho dong pBT (Phong Céng ngté bao
thuc vat - Vién Cong ngh sinh hc); Vector chugn
gen pRTRA7/3; pCB301; 8 kit Trilzol” Regents
(Invitrogen) tach RNA; B kit tbng hyp cDNA
(Invitrogen); kit tinh ach DNA aia hédng QIAGEN
(QlAquick DNA Gel Extraction Kit).

Thiét ké moi khuéch dai gen ma héa LTP

Trén @ ¥ dir liéu khai thac ® Ngan hang gen
Quic t& voi ma $ AY300807 va ¢a vao du tric
cua vector chu§n gendé thiét ké cap mdi dac hiéu
phuc wu viéc khiéch dai phat hén ar c6 mit cia gen
LTP & gibng dau xanhdia phrong HN2.

Téach chiét RNA téng

RNA téng $ duoc tAch tr |4 caydau xanh &
dung kit Trilzol” Regents (Invitrogen).

Phwong phap RT-PCR

Téng hyp cDNA tr RNA téng $ bing by kit
cta hdng Fermentasivchu ky nhiét nhe sau: 01 chu
ki 25°C trong 10 phut, 01 chu ki 4G trong 50 phut,
01 chu k¥ 85°C trong 5 phut va gi¢ 4°C. Phin ung
PCR khich dai gen ma hoa LTP di thanh plan
nhue sau: 54l dém PCR 10X; 5u MgCl, 25 mM; 4
gl dNTPs 2,5 mM; 2ul mdi loai mdi Ncol-
LTPF/Notl-LTPR 10 pmoldl; 0,4 ul Taq
polymerase 5 yd; 4 pl cDNA; nusc deion khi
trang 28,6ul va theo chu k nhiét nhe sau: 01 chu

506

Nguyén Vii Thanh Thantet al.

ki 94°C trong 3 phat; 35 chuyk94°C trong 1 phdt,
56°C trong 45 gidy, 7 trong 45 gidy; 01 chuyk
72°C trong 5 phut; va @ ¢ 4°C chodén khi phan
tich. Sin ptim PCRduoc dién di trén gel agarose
1% trongdém 1X TAE. Gelduoc nhiom trong dung
dich ethydium bromide (0,ig/ml).

Sin phim PCR duoc tach kioi gel, tinh ach
bing by kit cua Fermentas vaag trgc tiép vao
vector tdch dong pBT.a8 phim gin nayduoc bién
nap vao € baoE. coli DH5a. Chon loc cac khdn lac
dwong tinh (mau #ng) trén méi trong LB c6 B
sung 50 mg/l ampicillin, 30 mg/l X-gal va 0,1 mM
IPTG. Sr c6 mit cua vector taid hop dugc kiém tra
bang phin tng cit enzyme.

Tach plasmid mang gen ma hoa LTRuphu
cho doc trinh tr gen king b Kit AccuPrep Plasmid
Extraction @a hang Bioneer. Trinlrtnucleotide ¢a
gen ma héa LTRuoc xacdinh trén maydoc trinh tr
nucleotide & dong ABI PRISM@ 3100 Advant
Genetic Analyzer wa hang Ampplied Biosystem.
Két qua doc trinh tr genduoc xt Iy bing pHin mém
DNAstar va BioEdit.

Phwong phap thiét ké vector chuyén gen

Vector pRTRA7/3: la vector trung gian, trén
vector nay wa c6 haidiém cit cia enzyme @i han
[a Ncd va Notl vira c6 trinhi nhan biet ciia Hindlll.

Plasmid pBT-LTP va pRTRA3/@ugc cit dong
thoi bang enzyme d@ii han Ncd va Notl. Saudo,
phan tng ghép Bi dwoc thec hién tao plasmid
pRTRA7/3-LTP. Dongé& bao mang vector t&b thop
dugc chon bing cach % ly vési Hindlll. Poan gen
mang du trac mong mén duoc thu nfin va ghép
ndi vao vector chugn gen pCB301. Vector tabt
hop mang éu tric gen pCB301-LTRuoc kiém tra
va bién map vao cling A. tumefaciens<V58C1.

Chuyén ciu tric mang gen LTP vao cay thibc la
théng qua vi khuan A. tumefaciensCV58C1

Quy trinh chuyn gen vao @ing thbc la N.
tabacum K326 théng qua vi khim A. tumefaciens
Cv58C1duoc tién hanh theo prong phap ¢a Topping
nim 1998. Kém tra s c6 mit cua gen aén chugn sr
dung phrong phap PCRGi cip mbi dic hiéu.

KET QUA VA THAO LUAN

Két qua khuéch dai va xacdinh trinh tw gen ma
hoa LTP

Dua trén o sv dir liéu khai thac® Ngan hang
gen Quc t& véi ma $ AY300807, ching toida
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thiét ké cap moi dac higu dé nhan va phat bin sr

c6 mit cia gen ma hda LTB giéng dau xanhdia

phuong HN2.Dé sau nay co thghép i gen ma
héa LTP vao vector chép gen @ dang, chang toi
da thiét ké moi Xu6i c6 thém trinhyt cua enzyme
gi¢i han Nco, mdi nguoc bd sung trinh ¢ cua

enzyme gbi han Notl. Trinh tr mdi duoc thiét ké

thé hién trong king 1.

Sau khi tach RNAdng $ tir l4 non @a gibng
dau xanh HN2, ching t6da Hng hyp cDNA va
khuéch dai gen méa hoa LTP. & qua cho thly, gen
ma héa LTPda duoc khiéc dai diac hiéu voi kich
thuéc khaing 350 bp. S phim PCRdugc lam ach

Bang 1. Trinh tw mdi nhan gen ma héa LTP.

va gin vao vector tach dong pBha thanh pBT-
LTP. Sn phim naydugc bién nap vao € bao kh

bién ching E. coli DH5a. Sau khi nudi &y, ching
t6i da thu nkn dich nudi, tach cli plasmid va xac
dinh trinh tr gen fr sin prim nay.

Két qua xacdinh trinh tr cho thiy, chiéu dai gen
ma héa LTPo gibng dau xanh HN2 c6 kich thoc
351 nucleotide. Ching t@a dang ky trinh tr gen
ma hoa LTP nghiénaw trén Ngan hang gen éui té
v6i ma $ HES589494. Kt qua xac dinh trinh tr
nucleotide 1a ¢ sy dé ching toi tp tuc thiét ké
vector chugn gen mang gen ma héa LTPuphwu
viéc nghién &u chuyén gen.

Tén moi Trinh t w moi Nhiét dd gan maoi
Ncol-LTPF CATGCCATGGATGGCTAGCCTGAAGGTTGCA 56°C
Notl-LTPR ATTTGCGGCCGCCTTGATGTTAGCGCAGTTGGT 56°C

Thiét ké vector chuyén gen

Ghép i dogn gen LTP vao vector trung gian

PRTRA7/3

DPé gen ma hdéa LTP siéudni hién trong cay

héa LTP, ching toda cit vector pRTRA7/3 taid
hop thu nkin & trén bing enzyme #n cké Hindlll
dé tao dugc ciu truc 35S-LTP-cmyc-KDEL-NOS
véi kich thréc khaang 1190 bpbaong thyi, vector
chuyén gen pCB301 ing duoc cit bing enzyme

chuyén gen, ching téda gin gen m& héa LTP vao han ché Hindlll véi kich thréc khaing 6200 bp.

vector trung gian pTRA7/3 c6 th 35S promoter,
gen ma héa cho tindi nhin biét (c-myc), tin héu
nhan biét caa mang lréi ER (KDEL) vadoan gen Kt
thac (NOS) 40 thanh éu tric 35S-LTP-cmyc-
KDEL-NOS. Giu trGc nay sad6 dugc chuyn vao
vector chugn gen pCB301 va ab ching
A.tumefaciensnang vector tait hop pCB301-LTP.

Ching toi & dung enzymeNcal va Notl dé cat
vector pRTRA7/3 va pBT-LTP, as phim thu
nhan dugc lai dé tao plasmid tai & hop
PRTRA7/3-LTP. Saud6, plasmid tai & hop
PRTRA7/3-LTP dugc bién rap vao € bao kh
bién E.coli DH5a bing phrong phap &c nhigt dé
chon loc. Bé thu nHin plasmid tai & hop ¢ trén,
ching t6i ki dung Notl va Ncd dé cat kiém tra.
Két qua dién di cho thy, sin phdm cit phan thanh
hai king khaing 4200 bp va 350 bmrdéng ttng Vi

phin vector pRTRA7/3 va gen ma hoéa LTP.

Chung téida tién hanh gk chung trong glycerol
100% kio quan & nhiét do -80°C dé phuc vu cho
céac nghién gu tiép theo.

Thiét ké vector chugn gen pCB301-LTP

Saudé, 2 sin phim cit ¢ trén duoc ghép Bi dé
tao pCB301-LTP nh enzym T4 ligase. & phim
ghép mi dugc tinh sich theo b kit tinh sach aia
hang QIAGEN (QIAquick DNA Gel Extraction
Kit) va dugc bién nap vao € bao kh bién E. coli
DH5a dé chon loc, nhan nhanh plasmid t& hop
Vi sb lugng lon.

Kiém tra vector tai & hep bing phin ing it s
dung enzyme gii han

Dé kiém tra vector taid hgp c6 mang gen ma
héa LTP hay khdng, chung td& sr dung phrong
phap kém tra @n phim cit vector tai & hop
pCB301-LTP Kng enzyme dii han Nco va Not.
Két qua trén hinh 1 cho #y, khi cit pCB301-LTP
bang Notl va Nca thu dugc 2 king: mbt 1a gen méa
héa LTP c6 kich tixéc khaang 350 bp, hai la
vector pCB301-35S-cmyc-KDEL-NOS kichutéc
khoang khaing 7000 bp.

S6 di khi dién di thuduogc bing co kich thxge
7000 bp la do ckiu dai vector pCB301 (khmg
6200 bp),doan 35S c6 kich thoc khaang 544 bp,
doan cmyc-KDEL-NOS c6 kich théc khaing

Dé thiét ké duoc vector pCB301 mang gen ma300 bp. Kt qua thi nghém thuduoc phi kyp Vi
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cac tinh toan ly thudt. Nhu vay cé thé khang

dinh, chang toida thiét ké va bén map thanh cong
vector chugn gen pCB301-LTP vao trong bao
E. coli DH50. Té bao vi khdn nay duoc gi

chung trong glycerob -85°C.

K ét qua tao ching vi khuin A. tumefaciensmang
plasmid pCB301-LTP

Plasmid pCB301-LTP sau khi #hiké thanh
coéng dugc bién map vao vi khan A.tumefaciens
chung CV58C1 fing phrong phap xungtién. Sin
phim cia qué trinh Win nap duoc nudi clon loc
trén modi tuong LB dic cd chra 50 mg/l
kanamycin va 100 mg/I rifamyciny 28°C. Sau 2
ngay nudi dy, ching t6ida thu nkn dugc khuin
lac. Bé chon ra nhing dong khén lac nhr mong
mubn (mang vector chidn gen), ching tada tién
hanh kém tra king phin tng colony-PCR. Mui
dong khidn lac moc trén dia thach dwgc chon
ngiu nhiéndé tién hanh phn tng colony PCR
bang cip mdi dac hiéu nhan gen ma hoa LTPars
phim phin tng dugc dién di kiém tra trén gel
agarose 0,8%. & qua cho thy c6 8 trong 10
dong khian lac dugc lya chon cho Kt qua duong

Tao cay hoan cimh

Nguyén Vii Thanh Thantet al.

tinh Vi phan tng PCR i 1 bing duy nfit c6
kich the6c khaing 350 bp. Nbr vay, ching toida
bién map thanh céng vector pCB301-LTP vao
khudin A. tumefaciensCV58C1. Pay la ngwén
nguyén léu phuic vu cho chugn gen vao thc vat
nhim tao cay tbng c6 kh nang cHu han tt.

bp
10000 7000
500 350

Hinh 1. Hinh &nh dién di san phdm cat pCB301-LTP béng
Ncol va Notl. M: Thang marker DNA 1 kb; 1: Mau pCB301-
LTP.

Chon loc cay chugn gen

Hinh 2. Chuyén gen ma héa LTP vao cay thubc la K326 in vitro théng qua vi khudn A. tumefaciens

508

Vi



Tap chi Céng ngh Sinh lvc 11(3): 505-511, 2013

Két qua buéc dau chuyén ciu tric pCB301-LTP
vao cay thuwc la

Sau khi bén map vector pCB301-LTP vao vi
khudn A. tumefaciens ching t6ida tién hanh
chuyén gen vao rinh 14 @ia cay théc 14 da duoc
cam ung trong méi teong WPM (Hinh 2).

Sau hai ngayong nudi dy, chang toida tién
hanh dy chuyén cac ninh |4 sang méi trong GM

lén méi twong RM c6 I sung 500 mg/l
cefotaxim, 50 mg/l kanamycin.

Céc cay théc 14 hoan cinh duoc dua ra moi
truong trdu cat nfim phat trén he rd. Sau 2-3
tuan, cay thiéc 14 duoc chuyén ra nha kinh. ¥ 1&
chon loc sv bo cia cac mnh |4 trén mdi trong
chon loc duoc thé hién qua lang 2.

Bang 2 cho thy, s5 lvong md 1a éng sot trén

c6 W sung 500 mg/l cefotaxim, 50 mg/l mdi trudng chon loc giam dan theo thyi gian, diéu

kanamycin va 1mg/l BAP. Sau 2-3itunudi dy,
chang t6i nln thay tir cac manh 14 xuit hién cac
chdi nho. Chung t6ida tién hanh tach cac éhnho
va dy lén méi tuong MS @ ban c6 b sung 500
mg/l cefotaxim, 50 mg/l kanamycité nhan nhanh
chdi. Sau 4-5 tan, cac cbi nho sdng sétdugc dat

nay cho thy kha ning nhing mé 14 én tai va phat
trién dugc 1a nHring md c6 ki ning mang cacét
bao da dugc chuyn gen. Sau 3 - 4 &m, c6
155/200 md |4 &ng sét trén mai trong chyn loc
va @o dugc chdi va sau 6-8 tin cay théc |14
chuyén gen hoan dinh duoc tao thanh.

Bang 2. Két qua chuyén gen mé héa LTP vao cay thubc 14 trén méi trwéng chon loc.

Téng sé S6 mé s 6ng s6t sau (tu an) S6 mé cam_ Sé cay
moé la tng tao choi  dwong tinh
1 2 3 PCR
200 185 173 157 155 6/6
bp

500

250

350

Hinh 3. Hinh anh dién di san phdm PCR nhan doan gen ma héa LTP & cay thudc 14 béng cdp mdi dic hiéu. M: Thang

marker DNA 1kb; 1 — 6: San phdm PCR; ( - ): Béi chirng am.

Két qua kiém tra cay thuéc 14 chuyén gen hing
k§ thuat PCR

Dé kiém tra gr c6 mit cia gen chugn trong
cay thwc la chugn gen, Ixgc dau chang tdida

tach chét DNA téng & tir 14 aia cay thébc la
chuyén gen va nhan gen ma hoéa LTBnb cip
mdi dic hiéu. Két qua dién di sin prim PCR cho
thiy, 6 miu duoc kiém tradéu xuit hién bing co

509



kich thréc 350 bp trong tng Wi gen ma hoa LTP.
Nhu vay, buéc dau ching téida chugn dugc gen
ma héa LTP vao cay tla la.

KET LUAN

D3 thiét ké duoc cip mdi diac hiéu va nhantuoc
gen méa héa LTPamg phin thg RT-PCR. $n pHim
PCR dugc dong hoa vao vector pBT. Trinhr t
nucleotide da gen ma héa LTP dai 351 nucleotide.

Pa thiéét ké dugc vector chugn gen pCB301
mang gen LTP, idc diu ciu trdc pCB301-LTP
dugc chuyén vao cay théc 1a théng qua vi khin A.
tumefaciensCV58C1 vaduoc kiém tra s co mit
ctiia gen chugn bing phrong phap PCR.

Loi cam on: Cong trinh duoc thuc hién va hoan
thanh i si hd tro kinh phi @a Pé tai cap Bs B2010-
TNO09-01 va trang tht bi cza Phong thi ngl#im trong
diém Coéng ngh gen, Vén Cong ngh sinh v, Vien
Han lam Khoa hc va Céng ngéViét Nam.
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CONSTRUCTION OF BINARY VECTOR CARRYING LIPID TRANSF ER PROTEIN 2
(LTP2) - ENCODING GENE ISOLATED FROM MUNGBEAN ( VIGNA RADIATA L.

WILCZEK)

Nguyen Vu Thanh Thanh"E Vo Minh Hoa®, Hoang H& , Le Van Sorf, Chu Hoang Mat?

College of Sciences, Thai Nguyen University

?Institute of Biotechnology, Vietnam Academy ofr&mend Technology

®College of Pedagogy, Thai Nguyen University

SUMMARY

Lipid-transfer proteins (LTPs) are basic, 9-kDatpies present in high amounts in higher plants P&T
can enhance th& vitro transfer of phospholipids between membranes amdbiéad acyl chains. LTPs
secretion and location in the cell wall were sugggtshat LTPs play roles in cutin formation, emlygnesis
and the response of plants to droughty conditibmshis study, the gene encoding LTP2 isolated froRNA
of mungbean cultivar Myduc-Hanoi (HN2) was useddé&sign binary vector carrying 35S - LTP - cmyc -
KDEL - NOS (pCB301 - LTP) construct. This cassettes iiansformed into tobacco viggrobacterium

IjAuthor for correspondenc&-mail: thanhthanhdhkhtn@gmail.com
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tumefaciensThe presence of LTP gene in transgenic tobacantplwas confirmed by PCR using specific
primers. The result showed that there were 6/6sliofetransgenic tobacco plants had positive PCRuymtod
which is 350 bp in size corresponding to this ofPLgiene.These results lead to further studies of gdfe
overexpression and analysis of drought toleran¢eairsgenic tobacco plants.
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