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THIET KEAVEC»TOR_ NHI THE MANG GEN MA HOA LIPID TRANSFER PROTEIN 2
(LTP2) PHAN LAP TU DAU XANH (VIGNA RADIATA L. WILCZEK)

Nguyén Va Thanh Thanh', Vé Minh Héa', Hoang Ha’, Lé Vin Son’, Chu Hoang Mau®

'andﬂg Dai hoc khoa hoc. Dai hoc Thér Nguyén
“Vign Cong nghé sinl hoe, Vién Han I6m Khoa hoc va Cong nghé Viér Nam
“Truomg Dai hoc si pham. Da hoc Thdi Nguyén

TOM TAT

Lipid Transfer Protein (LTP) 1a proten c6 kich thuge khoang 9 kDa vén § phan tr cystein tao 4 cau néi
disulfide vii c6 mat luang lon trong thue vt bic cao. LTP c6 kha nang van chuyén phospholipid qua cic mang
va c6 thé lién ké1 vai chudi acyl trén mang Sur tiét va dinh vy trong thanh t¢ bao cha lh'\)' LTP dong vai tro
trong sy hinh thanh cutin. hinh thanh phé) va phan img cua thyc vat duér diéu kién khé han Khn gip cac diéu
kién cyc doan ciia mos tnedmg, cac nhan t6 nhu hormone,

hiéu,
ting k)m ning chéng chyu stress, chiu bénh,.
$6 thue vat nhu: Arubidopsis thaniana L.

nghién ciru nyy. gen mi héa LTP2 phén lap tr mRNA cua gio;
vector chuyén gen mang céu tric 35S-LTP-cm:
nap vao cdy thudc la thong qua vi khuan Agrobacterium tumefaciens.

dung d¢ thiét k¢
nay 43 dugc

ic qua trinh trao do1 ion. cic con duong truyen tin

. s& diéu klmn gen LTP hoat dong va 1ong hop nén san pham pretemn twong mg nhim giop cho cay
. Trong nhimg ndm gan day. gen LTP2 da dugc nghién ciu & mét
Viguu radwita L, Niotiana tabacum L.. Orvza sativa L Trong

2 do xanh My Pirc-Ha Ngy (HN2) duge su
KDEL-NOS (pCB301-LTP) Cau tric gen
U O mat cua gen LTP

trong cdy thudc 14 chuyén gen da duoc kiém tra bing PCR su dung cap moi dic hiéu. Dy s¢ Ja ngudn nguyén higu
dé phan tich danh gid kha nang chiu han cua cay chuyén gen siéu biéu hign LTP

Tie khoa: div xanh. gen LTP. chiu han. phin ldp gen. vector, chuven yen

MG DAU

Dau xanh (Vigna rachata L. Wilczek) la ciy
teéng ho Béu ¢6 var Iro quan trong trong viée cung
cip proten cho ngudr va vl nudr va cé tac dung cii
tao dit Trong nhimg ndm ghn day. han han thuong
xuyén xay ra lam anh buéng (61 nang suat cay dau
xanh. B¢ nang cao kha niing chiu ban cda cay trong
n6i chung va cdy ddu sanh noi néng. hign nay cic
nha khoa hoc thuémy tao cdy d\uyu\ gen mang mot
hodic mat ) gen lién guan dcn khd nang chw han
nhu cic gen didu khuén nhan 16 khai dau phién ma.
cic gen chirc niing (HSP, LEA, LTP. PLC..) Cang
v& sy phat trién cia cong nghé sinh hoe, cac nghicn
ctru sinh hoe phan tr, di trayén va héa sih lién quan
dén tinh chin han o thue val da dugc tam sang to. O
Viél Nam, co mdt so gen lién quan dén kha ning
chi han o thyc vat da duoce nghién ci va chuyén
gen vao cic dov tuong cay trong khac nhau nhir
chuyén gen PSCS vao cay dau tuong (Nguyén T
Thay Huang er al.. 2001, chuyén gen ma hoa nhan
6 phién ma NAC2 wvito iy lac (Nguyén Thi Thu
Ngi er al., 2013), Day 1a co s& cho viée cdi (a0
gidng cdy tréng nlmm tang kha ning chang chiu vin
diéu kién ngoai canh bat lon.

LTP 1a mot wrong cac gen chirc nang ¢d hén
quan dén kha nang chiu han LTP tham gia vao qua
trinh sinh 16ng hop bi¢u bi & thue vit giop han ché
sy mat nuae trong didu kién khd han (Arondel et al..
2000. Bourgis va Kader. 1997: Kader. 1996). Gen
LTP didu kinén va tong hop nén cic san pham
protemn wrong (mg tham gia xic¢ tic sur van chuyén
phospholipid gitra cac 16p mang té bao. ha tro viée
(qo ra cic 16p sap hoac lop bicu bi giip cay han ché
mél nude (Carvalho er al., 2006) Cic nghién ciru da
cho thdy, LTP ¢6 kha nang 140 phire vér mot s acid
béo vir xiic tac cho qua trinh van chuyén hpid gua
ming € bio. LTP duoc gin 131 mou vi tri ¢6 dinh trén
mang sinh chit cua té bao, nd ¢6 dac diém nhu mot
receptor vin chuyén acid béo qua mang 1é bao. LTP
dii duge chiét ra wr protein & cac loai thue vat khic
nhau va ham luong cao nhat LTP da duoc tim thay o
16p bi¢u bi bén ngoai cing nhu xung quanh cac gin
la. Phue hop LTP-hnoleic acid di duge chiét ra w
mang sinh chdt cua ciy thude 14 trong diéu kién gay
han nhan tao (Kimberly ¢r af . 2006).

Dua vao trinh tu cua gen ma hoa protein LTP di
cong bo trén Ngdn hang gen Quoc & von md so
AY 300807, ching 61 da thiét ke cip mor dic higu de¢
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khuéfh dai gen ma hoa prolein LTP cia ddu xanh
bing ky thuat RT-PCR. va thiét ké vector chuyén
gen mang cdu tric gen ma hoéa LTP nhim tao cay
chuyén gen chéng chiu tdt vér diéu ki¢gn ngoai canh
bat loi.

VAT LIEU VA PHUONG PHAP

Vat hifu thyce vat

Giong dau xanh dia phuong cua My Dirc-Ha Néy
(ki méu HN2) ¢6 dac diém: niing sual cao, vo hat
mau xanh m&. khdi lugng 1000 hat khoang $7.32 ¢

Giong thuoc | Nicotiuna tabacum 1. K326 dang
nudi cay trong diéu kién in virro tar Phong Cong
nghé t& bao thue vat-Vign Cong nghé sinh hoc.

Chung vi khuin

Chung vi khuan £. coli DHSu. Chung vi khuan A
tumefacrens CVSRCI

Cac b kit va vector

Veelor tao dona pBT (Phong Cong nghé 1é bao
thure vat - Vign Cong nghé smh hoc): Vector chuyén
gen pRTRA7/3: pCB3O1: Bo kit Trilzol” Regents
(lnvitrogen) tich RNA. Bo kit 10ong hop ¢DNA
(Invitrogen). kit tinh sach DNA coa hing QIAGEN
(QlAquick DNA Gel Fxtraction Kty

Thiét ké méi khuéch dai gen ma hoa LTP

Trén co so dir héu khar thic tir Ngan hang gen
Ouoc 1é vin mi sd AY300807 \n dira vao cau tric
cua vector chuyén gen dé thiét ké cap moi dac hiéu
phuc vu viée khuéeh dar phat ién sy ¢o mat cia gen
LTP & giong dau xanh dia phirong HN2

Tich chmét RNA tdng sb

RNA léng & duge tach ur 1a cay dau xanh s
dung kit Trilzo)" Regents (Invitragen).
Phuong pliip RT-PCR

Tong hop ¢cDNA tlr RNA téng s6 bing bo kit
cua hing Fermentas vén chu k¥ nhiét nhu sau: 01 chu
ki 25°C trong 10 phat. 01 chu ki 45°C trong 50 phin.
01 chu ky 85°C trong S phit va giir o 4°C. Phan img
PCR khuéch dai gen ma héa LTP van thanh phin
nhur sau. S pl dém PCR 10X, 5 ul MgCly 25 mM. 4
wl dNTPs 2.5 mM: 2 ul mdi loar méi Neol-
LTPENot-LTPR 10 pmolul; 04 ul  Tay
4 ul ¢cDNA; nudc deion khir
trung 28.6 ul va theo chu ky nnér nhu sau: 01 chu

polymerase § v/ul;
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Nguyén Vi Thanh Thanh ez af,

ki 94°C trong 3 phut: 35 chu ky 94°C trong | phit,
56°C trong 45 @ay. 72°C trong 45 gidy; Ol chuky
72°C trong S phit; va gir ¢ 4°C cho deén khi phin
lich. San pham PCR duoc dién di trén gel agarose
1% trong dém [ X TAE. Gel duoc nhudm trong dung
dich ethydium bromide (0.1 ug/ml).

San pham PCR dugc tich khor gel. tinh sach
bing b kit cua Fermentas va gan tryc 1iép vio
vector tdch dong pBT. San pham giin nay dugc bién
nap vao 1é bao E. colt DHSa. Chon loc cac khudn Jac
duong tinh (mau tring) trén méi truomg LB cd bo
sung 50 mg/l ampicaliing 30 mg/l X-gal va 0.1 mM
IPTG. Sy ¢6 mat cua vector tai 16 hop duge Kkiém ira
bang phan img cit enzyme

Tach plasmid mang gen ma héa LTP phuc wu
cho doc trinh tr gen béng bé Kit AccuPrep Plasmid
Extracuon cia hang Bioneer. Trinh oy nucleotide coa
aen ind hoa LTP duge xac dinh trén mdy doc trinh v
nucleoude tr dong ABI PRISM@ 3100 Advant
Geneue Analyzer cia hang Ampplied BIOS)S(Cm
Két qua doc trinh ty gen duge xir 1y bing phan mém
DNAstar va BioEdit,

Phuong phip thiét ké vector chuyén gen

Vector pRTRA7/3: la vector trung gian, Irén
veclor nay vira o hai diém cat cia enzyme gior han
14 Ncol va Mol vira ¢6 trinh wr nhin biét cua Hudlil.

Plasnnd pBT-LTP va pRTRA3/7 duge cét dong
thoi bing enzyme 8161 han Ncol va Notl. Sau do.
phan (mg ghép noi dugc thie hién tao plasmid
pRTRAT7/3-LTP. Dong 1é bao mang vector tdi to hop
duac chon biing cach xir ly véi Hind1. Doan gen
mang cau tric mong muén duge thu nhan va ghép
néy vao vector chuyén gen pCB301 Vector td 10
hop mang ciu tric gen pCB301-LTP dugc kiem 1ra
va bién nap vao ching A. mmefaciens CVS8CI.
Chuyén cAu tric mang gen LTP vao cay thudc 4
thong qua vi khuan A. tumefacrens CV58C1

Quy trinh chuyén gen vio gidng thube i N
rabacian K326 thong qua vi khuan A. nenefaciens
CvS8CI duoe tién hanh theo phuong phap cua Toppl"S
nam 1998. Ki¢m ra sy c6 mat cua gen can chuyén st
dung phuong phap PCR vai cap moi dac hiéu.

KET QUA VA THAO LUAN
Két qui khuéch dai va xac dinh trinh tu gen mi
hoéa LTP

Dua trén co so dir hcu khai thac (ir Ngan hang
gen Quéc t¢ vai mi sé AY300807, chung 161 88
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thiét ké cap moi dac hi¢u de nhan va phat hién su
¢6 mat cia gen mid héa LTP & g)ong dau xanh dia
phuong HN2. Pé sau nay cé thé ghép nd1 gen ma
hoa LTP vao vector chuyén gen dé dang. ching )
da thiét ké mér xud1 ¢d thém (rinh W cua enzyme
g16i han Ncol. méi ngugc bd sung trinh tr cua
enzyme gidi han Notl. Trinh ty mor duge thiét ké
thé hién trong bang |

Sau khi tach RNA tong s6 1r Jd non cua gidng
dau xanh HN2, ching 16i da long hop ¢DNA va
Khuéch dar gen ma hoa LTP Két qua cho thay. gen

mi hda LTP di dugc khuéc dar dac hiéu vér kich
thude khoang 350 bp. San pham PCR duoc lam sach

Bang 1. Trinh tu médi ahan gen ma hoa LTP.

va gdn vao vector tach dong pBT ta0 thanh pBT-
LTP. San pham nay duoc bién nap vio té bao khi
bién ching £ coli DH5a. Sau khi nuéi cdy. ching
161 da thu nhan dich nuéi. tach chiét plasmid va xic
dinh trinh ur gen tir sdn pham nay.

Két qua xac dinh toinh wr cho lhéy. chiéu dai gen
ma héa LTP & gidng dau xanh HN2 co kich thude
351 nucleotide. Chung té1 d3 dang ky trinh wr gen
mé héa LTP nghién clru trén Ngan hang gen quoc te
véi ma s6 HES89494. Két qua xdc dinh trinh tr
nucleoude 13 co s& dé chang 181 tiép tuc thiét ké
vector chuyén gen mang gen 1od hoa LTP phuc 1u
viéc nghén ciru chuyén gen.

Tén méi Trinh ty méi Nhigt dé gan moi
Neol-LTPF CATGCCATGGATGGCTAGCCTGAAGGTTGCA 56°C
Not-LTPR ATTTGCGGCCGCCTTGATGTTAGCGCAGTTGGT 56°C

‘Thiét ké vector chuyén gen

Gheép néi doan gen LTP vao vector trung gian
pRTRA7/3

Dé gen ma héa LTP siéu bieu hién trong cdy
chuyén gen, ching (oi da gin gen ma héa LTP vao
veetor trung gian pTRA7/3 ¢6 chita 35S promoter,
gen md hoa cho tin hiéu nhan biét (c-myc), tin hiéu
nhan biét ctia mang luéi ER (KDEL) va doan gen két
thic (NOS) tao thanh ciu tric 35S-LTP-cmyc-
KDEL-NOS. Ciu tric nay sau do duge chuyén vao
vector chuyén gen pCB30l va tao ching
A.tumefactens mang vector 116 hop pCB301-LTP.

Ching té1 sir dyng enzyme Neol va Notl dé cat
vector pRTRA7/3 va pBT-LTP, san pham thu
nhin duoc lai dé¢ tao plasmid tar o hop
PRTRA7/3-LTP  Sau do. plasmid 1@ 18 hop
PRTRA/3-LTP dugc bién nap vao le baa kha
bién £ coli DHSa bing phuong phip, séc nhiet dé
chon lge. DE thu nhan plasnud ta1 16 hnp & reén,
chung 61 lai dung Notl va Ncol aé it Kkiém tra.
Két qua dién di cho thay, san pham cat phan thanh
hai biing khoang 4200 bp va 350 bp twong (g voi
phan vector pRTRA7/3 va gen mi hoa LTP.
Chiing t6i di tién hanh gir ching troug glycerol
100% bao quin & nhiét d¢ -80"C d¢ phuc vy cho
clic nghién ciru 1iép theo

Thiét ké vector chuyén gen pCB301-LTP

Dé thiét ké duge vector pCB30I mang gen ma

hoa LTP. chang 16i da cit vector PRTRA7/3 141 10
hop thu nhdn @ trén bing enzyme han ché Hindil]
dé tao dwae cau tric 355-LTP-cmye-KDEL-NOS
vin kich thude khoang 1190 bp. Dong thai, vector
chuyén gen pCB30} cing duoc cit bing enzyme
han ¢hé Hmdiil vén kich thuge khoang 6200 bp.
Sau dé. 2 san phém bl & trén duoc ghep ndi dé
tao pCB301-LTP nho enzym T4 hgase. San pham
ghép néi duge tinh sach theo bé kit unh sach cia
hing QIAGEN (QlAquick DNA Gel Extraction
Kit) v duge bién nap vao 1¢ bao kha bién £ ol
DHSa dé chon loc. nhin nhanh plasmid a1 10 hop
vai 56 lrang 16n.

Kiém tra veclor tdi t3 hop bing phin vng cit sic
dung enzyme gior han

Dé kiém tra vector tai 16 hop ¢6 mang gen mi
héa LTP hay khong. chang téi di su dung phuong
phap kiém tra san phiam ciit vector té1 1o hop

pCB301-LTP bing enzyme gidi han Ncol va Noil

Ke! qua trén hinh | cho thay, khi cit pCB301-LTP
bang Notl v Neol thu duge 2 bang: mot la gen ma
héa LTP co kich thudce khoang 350 bp, hai li
veclor pCB301-355-cmyc-KDEL-NOS kich thuae
khoang khoing 7000 bp

S6 di khi dién di thu duoc bing co kich thude
7000 bp la do chieu dar vector pCB301 (khoang
6200 bp). doan 35S ¢6 kich thuce khoang 544 bp.
doan ¢myc-KDEL-NOS c¢o kich thuge khoang
300 bp Keét qua thi nghiém thu duge phu hop van
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cac tinh toan ly lhuyél Nhu vay co the Khing
dinh, chung té1 d& thiét ké va bién nap thanh cong
vector chuyén gen pCB301-LTP vao trong 1é bao
E. coli DHSu. Té bao vi khun nay dwoc gilr
chung trong glycerol o - -85°C.

Két qui tao ching vi khuin A. jumefaciens mang
plasmid pCB301-LTP

Plasmid pCB301-LTP sau khi thiét ké thanh
cong duoc bién nap vao wi khudn A.tumefactens
chimg CV38C bang phuong phép xung dién. San
pham cva qua trinh bién nap duge nudi chon loc
trén mdi trugng LB dic cé chia 50 mgfl
kanamycin va 100 mg/l rifamycin, & 28°C. Sau 2
ngay nuér cy. ching 16i da thu nhan dugc khudn
Jac. Bé chon ra nhing dong khuan lac nhu mong
mudn (mang vector chuyén gen), chang t3i da tién
hinh kiém tra bing phan (ng colony-PCR Muai
donﬂ kbuan lac moc trén dia thach dugc chon
ngau nhién dé tén hanh phan \ing colony PCR
bang cap méi dc hiéu nhan gen ma héa LTP San
phidm phan img duge di¢n di kiém tra rén gel
agarose 0.8%. Két qua cho thdy c6 8 trong 10
dong khudn Iac duge lua chon cho két qua duong

S
DDA

54

Cay thude la m vitro

Nguyén Vi Thanb Thanh e al.

tinh véi phan dng PCR véi ) bang duy nhit co
kich thuéc khoang 350 bp. Nhu vay, chung & &
tién nap thanh céng vector pCB30I-LTP vio v
khuin A. nenefaciens CVS8CI. Pay la nguén
nguyén liéu phuc vy cho chuyén gen vao thue vit
nhim tao cay trong c6 kha nang chiu han 1.

bp
10000 7000
500 350

Hinh 1. Hinh 3nh dién di san phdm cAt pCB301-LTP blng
Neol va Noll. M Thang marker DNA 1 kb, 1 Mau pCB30I-
LTP

Chai tai sinh tr manh la

Tao cay hodn chinh

Chon loc cay chuyén gen

Hinh 2. Chuyén gen mé hda LTP vao cay thube 1a K326 1n vitro thong qua vi khudn A tumefaciens
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Két qui bue diu chuyén cau tric pCB30L-LTP
vao cay thube 13

Sau khi bién nap vector pCB30I-LTP vao vi
khuin A. tumefaciens, ching 16i di tén hanh
chuyen gen vao manh )4 cua cay thude 14 da duge
cam Ung trong méi triuong WPM (Hinh 2).

Sau hai npay dong nubi cdy, chung 18i di 1ién
hanh cay chuyén cac manh la sang méi truong GM
co bo sung 300 mg/l cefotaxim, 50 mg/l
kanamycin va lmg/l BAP. Sau 2-3 wan nuéi cay.
ching 181 nhan théy tir cac manh 1a xuat hién cac
chéi nhe Ching 16i di tién hanh tach cac chéi nho
va cay lén mbi tnrdng MS co ban ¢6 bé sung 500
mg/l cefotaxim. 50 mg/i kanamycin dé nhan nhanh
choi Sau 4-5 twén, cac chdi nho séng sét duge dat

lén mé1 truong RM ¢é bo
cefotaxim. 50 mg/I kanamycin.

sung 500 mgl

Ciac céy thudc 14 hoan chinh duge du1 ra mo
lruéng trau cat nhim phat trién hé ré. Sau 2.3
tuin, cay thude 1a dugce chuyen ra nha kinh. Ty 1¢
chon loc so bo cha cac manh ld trén moi truong
chon Ipc duge thé hién qua bang 2

Bang 2 cho lhé) sb Iu(,rnf7 mo la sénz SOt trén
méi truang chon lge giam dan theo thai gian, diéu
nay cho thay kha nang nhitng mé 14 6n tai va phat
trién duge la nhitng mé co kha ndng mang cic (e
bao di dugc chu\m gen. Sau 3 - 4 wan. ¢é
155/200 mé 14 song sot trén moéy trwdng chon loc
vi tao duge chér vi sau 6-8 twan ciy thude la
chuyén gen hoan chinh dugc tao thanh

Bang 2. Két qua chuyén gen m3 hda LTP vao cdy thudc I3 trén mér ruéng chon loc

Téng sé S6 mé séng s6t sau (tuan) S$6 ma cam 86 cay
mé 13 ng tao chdi  dwong tinh
1 2 3 PCR
200 185 173 157 155 6/6
bp

500

250

350

Hinh 3. Hinh anh dién d san pham PCR nhan doan gen ma hoa LTP & cay thude 1a bang cap m&i dac hiéu M Thang

marker DNA 1kb; 1 - 6 San pham PCR, (-) D& chiing 4m
Két qua kiém tra cay thudc 1a chuyén gen bing
kY thuit PCR

D¢ kiém tra s ¢6 mdt cva gen chuydn trong
cdy thuoe 13 chuyén gen. buac dau ching (01 d3

tach chiét DNA tdng s6 tir la cua cay thude 1a
chuyén gen v nhan gen md hoa LTP bing ci
moi dic hicu. Két qua dién di san phim PCR cho
thay. 6 miu duoc kiém tra déu xuit hién bang co
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kich thuée 350 bp wrong ung véi gen md héa LTP.
Nhu vy, buéc diu chiog 16i da chuyén duac gen
ma hoa LTP vao cay thude la.

KET LUAN

Da thiét ké du(vc cap mdr dac hiéu va nhan duge
gen ma hoa LTP bing phan ttng RT-PCR. San pham
PCR dugc dong hoi vao vector pBT. Trinh tu
nucleotide cia gen ma héa LTP dai 351 nucleotide.

D thiét ké duoc vector chuyén gen pCB301
mang gen LTP, budc du cau tic pCB30I-LTP
duge chuyén vao cay thube la thong qua vi khudn A.
tumefaciens CV58C| va duge kiém tra su ¢6 mat
ctia gen chuyén bang phuong phap PCR.

Loi cam om Cong irinh deoc thue hign va hoan
thanh v6i swe ho 1o kind phi cua Dé tii cap B6 B2010-
TNOY-01 va trang thiét bj ctia Phong thi nghiém trong
diém Cong nghé gen, Vién Cong nghé smh hoc, Vign
Hen lam Khoa hoc vi Cong nghé Viér Nan.
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CONSTRUCTION OF BINARY VECTOR CARRYING LIPID TRANSFER PROTEIN 2

(LTP2) - ENCODING GENE ISOLATED
WILCZEK)

FROM MUNGBEAN (VIGNA RADIATA L

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

!College of Sciences. Thai Nguyen Universiry

*Instinure of Biatechnology, Viemam Academy of Science and Technology

“College of Pedagogy. Thai Nguyen Unieersiy

SUMMARY

Lipid-transter protems (LTPs) are basnc 9- kDa proteins present in high amounts wn higher plants . LTPs

can enhance the in varo transfer of p b

between

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 study. the gene encoding LTP2 isolated from mRNA

of mungbean culuvar Mydue-Hanor (HN2) was used to design binary vector carrying 35S - LTP -

KDEL - NOS (pCB301 -
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cmyc -

LTP}) construct. This cassette was transformed 1nto tobacco via Agrobacterium
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sumefaciens The presence of LTP gence in transgenic tobacco plents was confirmed by PCR using specific
primers. The result showed that there were 6/6 lines of transgenic tobacco plants had positive PCR product
which 15 350 bp 1n size corresponding to this of LTP gene.These results lead to further studies of LTP gene
overexpression and analysis of drought tolcrance in transgenic tobacco plants
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