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TOM TAT

Hién nay. trong cong ngh¢ gen thye val céc promotcr dic higu dugc sit dung rong rii dé ditu khién bidu
hign gen ngogi lai trong céc céy trong chuyen gen. Promoter ctia gen md héa sucrose synthasel (Sus1) coa ngé
da dugc chimg minh wrén cay thude lt :huyen gen 13 mét promoler dic hncu 1 bao phloem va 6 the sur dung
trong céc nghién ciru chuyén gen nhﬂm biéu hign c4c tinh trang & phloem. G Vi§t Nam, Sus! promoter da dugc
nghién clru va phan I3p tir cdy lua. Dong thai, gen crylA(c) 43 dugr sir dyng kh4 nhicu trong céic nghién ciru
phuc vu myc dich chuyén gen khang siu va cho thiy cé hiéu qua cao trong viéc 1am tang tinh khéng sau cho
cay lrong Trong nghién ciu ndy, véi muc dich phin lép mdt promoter dac higu phloem phuc i cho nghién
ciu chuycn gen khéng siu cho ciy ngd, ching 16i da phan Jip Sus! promoter tir ciy ngo va thiét ké vector bidu
hi¢n thyc vt chira Sus] promoter va gen crylA(c) Susl promoter duge phén 13p cé d§ dai 1116 bp, vy cic
hép TATA & vy tri - 55 v3 hip CCAAT & vj trf - 136 so vbl vi rrl khéi dau dich ma va c6 d tuong déng 1
100% so véi wrinh tr d2 cong bd trén Ngin hing gen quoc ¥ véi ma sb L 29418.1. Tren co sd vector
PRTRA7/3 da duge thiée ké chira JSS promoter vi gen crylA(c), ching t6i da tién haah thay thé 35S promoter
bing Sus) promoter. Sau dé, két cau vector biéu hign bao gom Sus| promoter, doan mi héa signal peptide, gen
crylA(c) né1 véi tinh ne ma héa cho peptide emyc-KDEL vi ving terminator d2 dugc cit ra i vector
pRTRAT/3 va chuyén vio Ti-plasmid pCB301 dé tao vector chuyén gen pCBJOl+‘Susl+crylA(c) Vector nay
d3 dugc bién nap vao chnng A. mmefaciens C58 (pGV2260) va sir dung nhar nguon nguyén héu c6 gia m cho
nghién ciru chuyén gen vio ngo ciing nhu céc cdy trong khac,

Tir khda: Sus! promoter. gen crylA(c). cdy ngé (Zea mays L.), thiét ké vector, chuyén gen thuc vat

MO PAU

Trong nghién ciru lhié'l ké vector chuyén gen
thye vat, ngoai vigc tim kiém phan lap cac gen quy
dinh cho cac tinh trang c6 gid trj thi viéc (im kiem
phin lp cic promoter cing rat cin thiét dé ting
cuémg mirc do biéu hién dic higu cua gen. Trudc day,
cic gen quan tim thudng duoc dieu khién boi cic
promoter co dinh nhu: CaMV 35S-promoter, Actin
promoter, NOS promoter, Ubiquitin promoter... din
dén sin phim gen duge biéu hign hdu bét & cic mé
vd co quan. Xu hudng hién nay la sir dung cic
promoter dic hi¢u dé diéu khién gen & nhimg mé
mong muén hodc trong cac giai doan phat trién nhét
dinh cia cdy. Promoter cla gen ma hoéa sucrose
synlhasel (Susl) ciia ngé da dugc chimg minh trén
cly thudc 14 chuyén gen 12 mjt promoter dic higu &
té bio phloem. Vi vay, Susl promoter ciia ngb ¢6 thé
st dung trong cic ngh|én ciru chuyén gen nhim biéu
hién céc tinh trang & phloem (Yang et al., 1990). o}
Vigt Nam, promoter cia gen mi héa sucrose

synthase] da dugc phan 14p & hai giéng lia Téam
xoan va Dy thom ohim myc dich lam nguyén liéu
cho céc nghién ciru chuyén gen cho tia (Lé Thi Thu
Hién er al,, 2007).

Cic gen cry duge phan lp tir cAc chiing Bacillus
thuringensis (Bt). C6 khodng 150 gen ma hén cho céc
protein tinh thé déc b tac dung véi mot sb loai siu.
Trong cic déc t6 Cry, CrylA(c) 14 mét trong nhimg
protein dugc nghlen ciru k§, noi bat véi doc tinh khéng
sau manh, chong lai con tring b3 canh vy, Trén the
gioi, viéc thiét ké vector chuyen gen thyc vét ma héa
prolem gdy doc cho con tring cd r\guon gbc wr Bt duge
bit diu tr nhimg nim dau cua thip ky 20. Dén nim
2002, ciy trdng chuyén gen c6 kha ning sinh ra cic dgc
td khang siu c6 nguén géc Bt di dugc trdng trén 62
tridu hecta trén t0an thé giéi (Tabashmk et al., 2003).
Gen cry 4 chuyén vao nhiéu cly rdng nhu: crylA(b)
vio cdy thudc 14, gen crylA(c) vio ca chua, dju wong,
|ta, bdng (Cheng er al., 1998, Huang et al., 2002,
Ranjekar ef al., 2003). 0 Viét Nam, viéc nghién clru
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thiét ké vector chira gen khang siu duge tién hinh khd
nhidu. Gen crylA(c) da duge chuyén vio vector chuyén
gen thé h¢ moi dudi sy didu khién cua Ubiguitin
promoler phyc vy nghién ciru chuyén gen vao loa (L&
Thi Thu Hién er al.. 2004) va dugc thiét ké trong veclor
pPCB301 dudi sy didu khién cia 35S promoter dé kiém
tra bidu hign wén cy thudc 14 Nicotiana benthaminana
nhim phyc vy nghién ciru chuyén gen cho ciy IAm
nghiép (Huynh Thi Thu Hu¢ er o/, 2008). Tuy nhién,
véi tumg logi cdy trdng (hi vige thiét ké vector
chuyén gen vin cdn duge thyc hign dé 6i wu cho
phit hop véi diic dicm cua mdi lodi. Dong thdi, kha
ning khéng séu ¢ cly chuyén gen cling can phai ¢
tinh ddc hi¢u cho phis hop vai tinh trang siu bénh &
mdi logi ciy lréng.

Vi vy, trong nghién ciru ndy, véi myc dich phén
lap mot promoter dic hi¢u phloem phyc vy cho
nghién clu chuyén gen khing siu cho ciy ngé.
chiing 161 da phén 1ép Sus| promoter wr ciy ngé va
thiét ké vector biéu hi¢n thyc vat chia Susl
promoler va gen crylA(c).

VAT LIEU VA PHUONG PHAP

Vit ligu

Dong ngd Q411 do Vién Nghién Cl'!l.l_N%é cung
cap, dugc gieo trong phong thi nghiém dé lay mim
lam nguyén liéu taich DNA tong so. Vector 13i 18 hgp
pRTRA7/3 mang gen crylA(c) dudi sy didu khién
cba 35S promoter do Phong Céng ngh¢ ADN Ung
dyng, Vién Céng ngh¢ sinh hoc thiét ké. Vector tich
dong pJET1.2/blunt dupc mua tr hang Fermentas.
Céc chiing vi khudn dugc sir dung 1a: E. coli DH50t

Bang 1. Trinh ty mdi thibt ké

Huynh In] InUHugela

va A. tumefaciens C58 (pGV2260).

Cic cap;rimer dé nhan doan Sus! promoter t
ngo dugc thiet ké v6i trinh tyr trong bang 1.

Céc hoa chit duge sir dyng trong nghién cﬂ
Céc enzyme han ché, Taq DNA polymerase,
ligase, thang DNA chudn, dNTP, GeneJET™
cloning kil, agarose, BigDye Terminator, ampicilir
(Amp), chloroform, isoamyl alcohol, tris, acetic acid
EDTA, cdn dugc dit mua (¥ céc hing Fermenta
(M$), Gibco (M¥). Merck (Dirc).

Phuong phip

DNA (8ng 56 tir mdm ngé duge tach chiét theo
phuong phép sir dyng protease K cia Becker vi
dong thc gia (1995). Chc ky thudt sinh hoc phan bt
dé 130 DNA t4i 16 hgp nhu: Téch chiét va tinh sach
DNA plasmid: xir ly DNA plasmid bing enzyme han
ché, gin néi cac doan DNA vio vector, dién di rén
gel agarose, bién nap vector vio 1 bao E. coli theo
phuong phép séc nhiét, bién nap vector vio té bdo A,
mmmefaciens theo phuong phap xung dién dugc tién
hanh thco Sambrook va Russell (2001).

PCR duoc tién hanh véi tong thé tich 25 pl bao
gdm cic thanh phén sau: H,0: 14,7 l, 1X PCR
buffer; primer: 0.5 pmol mdi logi, 0.3 ul Taq
polymerase; | mM dNTP: 2,5 pl; 1 pl DNA téng sb;
Chu trinh nhi¢t nhu sau: 94°C: 30'": 30 chu ky bao
g6m (94°C: 1°, 55°C: 45° 72°C: 1'15°") lgp lai 72°C
6107 pir g4 °C

Trinh tyr doan Sus! promoter duge xic djoh theo
phuong phip cia Sanger va dong tac gia (1977) rén
may ABI 3100 avant.

e
v

STT Tén primer Trinh ty nucleotide
1 SucF2 5'- GGGGCATACCGCAAAACCAG -3
SucR 5'- CAAGGAAACGCAACGCAGTG -3'
2 2suc-PstiF 5'- GCGCGCCTGCAGGGGCATACCGCAAAACCAG -3
Pstt
Zsuc-NcolR 5'- GCGCGCCCATGGTCCAAGGAAACGCAACGCAGTG- 3'
Ncol
ol
KET QUA VA THAO LUAN 1a & phuong phap. Cap primer SucF2 va Suck

Phin Igp Sus! promoter tir ciy ngé

DNA tdng s8 sau khi dwgc tich chiét va tinh
sach dugc sir dung lam khuén trong PCR nhur 42 mé
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dugc thiét ké dya tén trinh ty da cdng bd trong.
Ngén hang gen quéc té véi ma sb L 29418.1:5kka
tinh toan ly thuyet, véi cip primer ndy s& nhén dugt
doan promoter c6 kich thuéc 1,2 kb, Kér qua tén
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hinh IA cho thiy, sin phim PCR dic higu khoang
1,2 kb diing v tinh todn ly lhuyél vé kich thuéc ctia
doan promoter cin nhan. Tidp sau, dé téch ,déng
doan Sus! promoter, ching t5i da tién hanh ghn san
pham PCR vao vector pJet!.2/blunt va bién nap vio
té bio E. coli DH50.. Sau dé. 16 khudn lac don dugc
chon dé nuéi cdy va tach chiét DNA plasmid. Két
qua tach plasmld da chon duge mét dong c6 kich
. thubc cao hon déi chitng. Hinh 1B thé hién két qua
cit plasmid véi enzyme Ncol va Xbal, hai enzyme co

1.2

vi tri nhén biét trong viing MCS, duge lyra chon dé
kidm tra két qui tich dong gen trong vector
pletl.2/blunt. Ket qui da cho théy 6 doan 1.2 kb
trong vector tai 1 hop ndy. Nhu vay, c6 thé thiy
ring san phim PCR nhén doan Susl promoter da
dugc 14ch dOI\g trong vector pletl.2/blunt. Sau do,
vector ti t6 hep duge sir dung trong thi nghiém xdc
dinh trinh w si dyng clip primer pletl.2 forward
sequencing primer vd pletl 2 reverse sequencing
primer.

Hinh 1. Phan iap Sus1 promoler tir dang ngd Q411. A. M. Marker 1 kb, 1. san phAm PCR; B: M- Marker 1 kb, BC.
plet1 2/blunt m vong vai Ncol va Xbal, 1. pJet1 2 chira doan Suc1 promoter cét vai Ncol va Xbal.

Trinh tir Sus] promoter

Két qua xac dinh va phan tich trinh tr tir vector
plet] 2/blunt tai t6 hop da cho thdy doan chén vao c6
kich thuée 1116 bp, véi cac hop TATA & vi tri -55
va hop CCAAT & vi ti - 136 so véi w1 tri khai diu
dich ma va c6 d¢ tuong dong 1a 100% so vét trinh ty
da cong bd. Nhur viy. tir két qua phan tich trinh ty c6
thé khing dinh Susl promoter da dugc phén lap
thanh.cong tr dong ngd Q411.

Thiét ké vector biéu hign thyc vit pCB301 chira
Susl promoter va gen crylA(c)

Trén co s& vector trung gian pRTRA7/3 da dugc
thiét ké chira gen crylA(c), doan Sus! promoter duoc
phan 13p trong nghién ciu nay duge chuyén vao dé
thay the 35S promoter. Trong vector trung gian da cd
mang két cdu biéu hién chira cac ving trinh ty nhu
358 promoter, signal peptide hudng protein vao lué
ndi chit, gen crylA(c), ving ma héa cho chudi
peptide emyc-KDEL hén ké v6i ving terminator
(Huynh Thj Thu Hué ef al.,2008).

Ching t5i da thiét ké them mt ciip primer c6
treo cdc didm ct cia enzyme Psil va Neol la Zsuc-
PsiFva Zsuc-NeoIR thich hgp cho viéc chuyén
promoter vao vector trung gian pRTRA7/3 da duge

thiét ké chira gen c/ylA(c) va thay thé 35S promoter.
Céc bude tign hanh thi nghiém dugce thue hién theo
50 dd thiét ké & hinh 3.

Trude nén, doan Sus| promoter dugc PCR lai
voi clip mo1 Zsuc PrlIFvn Zsuc-NcolR tir khudn la
vector pletl 2 i t6 hop. San pham PCR va vector
pRTRA7/3 chira gen crylA(c) duoc cfit bing Psil va
Neol v tinh sach qua cft Sau dd, hat sin phdm cit
nay dugc ghép ndr vé1 nhau trong phén img lai dudi
sir xuc tac ciia T4 DNA higase. Buoc nay nhim muc
dich loat bd doan 35S promoter va gin doan Susl
véo vector pRTRA7/3 chira gen crylA(c).

San pl\am lar ndy duoc bién nap vio E. coli
DH5a va tién hanh chon dong. Két qud, ching ti
chon dugc mét ddng plasmid pRTRAT7/3 tai 0
6 kich thuéc cao han so véi déi chimg. Dé )uem tra
kich thuéc doan chén, plasmid ndy duvc chit bal\g
Pstl va Ncol. Hinh 4B dudmg chay sé 1 cho thiy
doan DNA [,1 kb d2 dugc lgo ra tr viéc cht vé
enzyme dd ding dé ghép nol doan Susl promoter
vao vector pRTRA7/3 14 16 hop, doan DNA c6 kich
thudc 4.7 kb 13 phén con lai cia vector. Didu nay
chimg to doan Susl promoter da dugc chuyén vio
vector pRTRA7/3 chira gen crylA(c). Nhu vy, rong
cAu tric nay d3 cé chira Susl promoter va gen
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Huynh Thj Thu Hué et al.

erylAc rong két chu bidu hién thé hién & so dd thiét  duge xéc dinh trinh ty nucleotide toan b ving két
ké hioh 3. Theo tinh todn. doan két cu biéu hién ¢6  chu biéu hién. Két qua, Susl promoter va trish ty
kich thuéc khodng 3.3 kb bao gbm Sus! promoter, gen crylA(c) ndm ding theo khung doc va cec diém
doan signal peptide, gen erplA(c) nbi véi doan md kbt néi vin duogc gitr nguyén nén chiing t6i tién hinh
héa cho peptide cmyc-KDEL v ving terminator (ky chuydn doan két clu bidu hign 46 vio vector
higu pRTRA+Susl+crylAc). Dong plasmid trén da pCB301.

Sus ngo
NEEIDS)

Sus ngo
NZBSUSL

8us ngo
NZRSUSI

Sus ngo
NZEIUSL

Sus ngo
NZESUS1

8us ngo
NZESUSI

Sus ngo
NZEsUS1

Sus ngo
MzZESDS1

Sus ngo
NZESOS1

Sus ngo
NERSOSI

8us ngo
WZESUSL

Sus ngo
NzZRSUS1

Sus ngo
NZ88US1

Sus ngo
N2E8US)

v

v

N

v

v

'

w

v

w

L | | |
ATCAATAAAAACTCTOAAAACCACTTTTOAT CCl GGTAAA TAAATCC

1050 106 1070 1080 1090 1100 1110 1120
T EnY Iy IS P D P PO POUOY IO IR Sl M

......... Y

Hinh 2. So sanh trinh tiy doan Sus1 promater tir ddng ngd Q411 (Sus ngo VN) w&i trinh ty 33 cdng bb trén Ngan Mraw"
quéc 1é ma sb L 20418 1 (MZESUS1).
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Hinh 3. So 5o thiét ké vector pCB301 mang gen crylAc va Sus1 promoter

kb M 1

6.0

3.0

1.0

Hinh 4. PCR nhan Suc1 promoter va cit vector pRTRA7/3 t4i t& hop véi enzyme Pst | va Neol. A'M  Marker 1 kb, 1: PCR
3us1 promoter tir pJet1.2/blunt sir dung c3p primer Zsuc-PstIF va Zsuc-NcolR: B: M- Marker 1 kb; DC: veclor pRTRA7/3
s4tbdng Psn va Neol; 1: vector pRTRAT/3 chira Sus1 promater va gen crylA(c) cét bing Pstl va Ncol
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Dé chuyén két cau biéu hign ndy vao vector bibu
hign thuc vit pCB301 thi toan bo két cu biéu hign
duge cit ra (i vector pRTRA+Sus]+erylAc bing
Hindlll v& thu bing DNA co kich thuéc 3.3 kb.
Dong thdi, vector pCB30I ciing dugc cit mo vdng
voi Hmdlll. San phim lai gitra dogn 3,3 kb sau khi
dugc tinh sach qua ¢t v6i pCB30I dad mo vong
dugc bién nap vao 1é bao khd bién E.coli DHSa va
tién hanh chon dong. Két qua kiém tra bing HimdIll
o wén  hai vector pRTRA+Susl+crylAc va
pCB301+Sus!+ crvlAc déu thu duge mét bing co
kich thudc 3,3 kb triing véi cdc tinh todn ly thuyet va
cho lhny dogn 3.3 kb da dugc chuyen védo vector
pCB301 (Hinh 5).

Nhu viy. ching (61 di chon duge mét déng

pCB301 mang két cau biéu hién chira Suxl promoter,
doan ma hda signal peplide. gen crylAc ndi voi doan
ma hda cho peptide cmyc-KDEL va ving terminator
(ky hiéu pCB301+Sus1+ cryvlAc).

Vetor pCN301

3.3

Hinh 5. Kiém tra Sus1 promoter va gen crylA(c) trong
vector pCB301 bdng Hindil M: Marker 1 kb; 1: vector
PRTRA7/3 14i 18 hop khéng cat. 2 pRTRA7Z/3 cil vén
enzyme Hindlll. 3 vector pCB301 tAi 14 hop ta1 t8 hop
khéng cdt; 4. vector pCB301 chira Sus! promolar va gan
crylA(c) cét vén Hindiit,

Véi viéc phan lap duge doan Sus! promoter tir
dong ngd Q411 cia Viét Nam, ching (6i 43 cha
déng dugc nguon nguyén ligu vé promoter cén thiét
cho cic nghlén clru chuyén gen sau nay, dac bit khi
¢4 nhu ciu can bidu hién tinh trang mong muon &
céc té bao phloem. Viéc biéu hién gen ngoat lai trong
ch lvong sé dugc thuan loi hon khi gen dé duqc
dieu khién béi chinh promoter cé cing ngubn goc
vé1 cly duge chuyen gen. Vi vidy. chu tric
pCB301+Susl+crylA(c) dugc tao ra cé Susl
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promuoter duoc phin ip 1 ngd sé rit co gia tri cho
ViEe bicu hign gen cnvlAle) o ciy ngd chuyén gen
Ngzoin ¢ trie nay vin o the su dung duoe trong
nehién e chuyén gen nhim ting cuong kha
Nhu da de
1en clru ¢o gan vai

ning Khing siucho cie cay trong khic

cap. doan gren A trong
tmh tr i héa cho doan peptide emye-KDEL nén
tat thuan lon cho viée kiém tra s diéu khién cua
Susl promoter dos sansie bicu hién cua gen enlA(e)
trong ity chuyen gen biing Ly western von khang the
Khimng cmye. Nhuovay, vice phin Jip duge Sus)
promoter troeiy neo va thict ke duoe veetor
PCBROT Sus] =enTALe) di 1a0 duoe nguon nguyén
lieu ¢o gt cho cae nghien cuu chuyén gen vao

cay lrong

KET EUAN

Trong nghien ciru nay, chang 101 di phan lap
duoe Sus 20 Q411 cua Vidt
Nam vd xdic dinh duoc tnnh e cua Susl promoter
vor Kich thuae THT6 bp, D thiét ke duge vector ta
10 hop pCB3IOT = Sus!
een avlA(C) va doan mi hoa pepuide emye-KDEL
d¢ thugn Tgr cho xac dinh cay chuyén gen. D tao
duoe chung CS8 (pGV2260) mang
veetor pCBAOT-Sus] <o lA(e)=emye-KDEL  phue
vucho vi¢e chuyén gen Khing sdu vao ngd va mot so
cay trong Khae o Vet Nam

promoter - dong

mIALe) mang Sus! promoter,

rumefactens

nghién ctru duoc thiee hién
ma so CNSH DT 03/06-10 thudc
Phat trion va img dung
hoc trong linh viee néng nghiép va
phat ricn nong thon den nam 20207 cua Bo Nong
Cing trinh dwoc

Lai cam on: (6

beng kil phi dé 1

Clhieomg trinh trong diém

cing ngh¢ sh

nghiép va Phat trien nong thon.
thiee hién w Phong the nghiém 1rong diém Cong

il e
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SUMMARY

In the field of plant gene techoology. specific promoters are widely used for the expression of exogenous
genes in transgenic plants. Promoter of the gene encoding sucrose synthase 1 (Susl) from maize is a phloem-
specific as demonstrated in transgenic lobacco plants and can be used in plant transgemc studies to express
desired proteins in phloem. Previously, we have isolated Sus| promoter from rice and constructed expression
vectors containing target genes placed under the control of this promoter One of the genes of interest,
erylA(c), was transferred into many plants for the purpose of i Impmvmg its insect resistance. In this study, we

aimed at isolating Susi promoter from maize and

of plant exp vector ing this

promoter and erylA(c) gene for use 1n maize transformation studies Sus| promoter isolated was 1116 bp n
length, with the TATA and CCAAT boxes al positions - 55 and - 136 from the initiation codon, respectively.
This sequence was 100% identical with that of the published sequence L29418.1. Using pRTRA7/3 expression
vector containing 35S promoter and the crylA(c) gene, we firstly replaced 35S promoter with Susl promoter
and then cut the cassetie containing Sus] promoter, the signal peptide encoding part. and crylA(c) gene from
PRTRA7/3 1o fuse with the coding sequence of the cmyc ~ KDEL peptide and terminator region of the pCB301
Ti- plasmid. The new created recombinant Ti-plasmid pCB301+Sus1+CrylA(c) was transformed into A
fumefaciens strain C58 (pGV2260). and could be used as a valuable material in genenc engineeriog

applications on maize and other crops.

Keywords: crylA(c) gene, maize (Zea mays L.), plamt transformation, Sus| promoter, vector construction
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