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Hien nay, trong cdng ngh? gen thyc vdl. cdc promoter dJc hi§u dupc sii dyng rpng rai dl dilu khiln bilu 
hien gen ngoai lai trong cdc cfiy trlng chuyin gen. Promoter ciia gen ma hda sucrose synthase 1 (Susl) ciia ngo 
da ducfc chimg minh tren cay thulc Id chuyin gen Id mpt promoter ddc hi^u d tl bdo phloem va cd thi sd dyng 
trong cSc nghifin cihi chuyin gen nham bilu hi^n cfic tinh trying o phloem, Cl Vi?t Nam, Sus 1 promoter da dirpc 
nghien curu va phan l̂ p tir cdy Ida. Ddng thdi. gen cfyIA(c) da dupc sii dyng khi nhilu trong cdc nghifin ciru 
phyc vu myc dich chuyen gen khang sdu vd cho thdy c6 hi?u qua cao trong viec Idm tang tinh khdng sau cho 
cay trlng. Trong nghien ciiu ndy. vdi myc dich phdn lap mdt promoter djic hieu phloem phyc vy cho nghifin 
ciiu chuyen gen khdng sau cho cfiy ngd, chung toi da phdn ldp Susl promoter tij cdy ngd vd thilt kfi vector bifiu 
hi^n diyc v^t chira Susl promoter va gen co'IA(c). Susl promoter dû gc phfin lap co dp dai 1116 bp, vdi cac 
hOp TATA 6 VI ui - 55 vfi hpp CCAAT o vj tri - 136 so vdi vi ffl khoi ddu dich ma vfi c6 do tuong dong la 
100% so vdi trinh tu da cong bd trfin Ngfin hang gen quoc tl voi ma s6 L 29418,1. Tren co so vector 
pRTRA7/3 da dupc thiel ke chira 35S promoter va gen cri'IA(c), chung toi da tiln hanh thay thS 35S promoter 
bang Susl promoter. Sau do, ket cau vector bieu hien bao gom Susl promoter, doan ma hda signal peptide, gen 
crylA(c) ndi vdi trinh tu ma hda cho peptide cmyc-KDEL vfi viing terminator da dirpc cat ra tii vector 
pRTRA7/3 va chuyen vfio Ti-plasmid pCB301 de tao vector chuyen gen pCB30H-SusI+c/yIA(c). Vector nay 
da dupc bien nap vao chung A. tumefaciens CSS (pGV2260) vfi sir dung nhu nguon nguyen lieu co gia tri cho 
nghien cihi chuyen gen vao ngd cung nhu cac cay trong khac. 

Tir khda: Susl promoter, gen crylAfc). cdy ngd (Zea mays L.), thiet ke vector, chuyen gen thuc vdl 

MODAU 

Trong nghien cihi thilt k l vector chuyen gen 
thyc vdt, ngodi viec tim kiem phan lap cdc gen quy 
dinh cho cdc tinh trang cd gid tri thi vi^c tim kiem 
phan lap cdc promoter cung rat can thiet d£ tang 
cudng miic dp bilu hien dac hieu cua gen. Trudc day, 
cdc gen quan tdm thudng duoc dieu khien bdi cac 
promoter co dinh nhu: CaMV 35S-promoter, Actin 
promoter, NOS promoter, Ubiquitin promoter... dan 
den sdn phdm gen dupc bilu hien hau het d cac md 
vd CO quan. Xu hudng hien nay la sir dung cdc 
promoter dac hieu d l dilu khien gen d nh&ng md 
mong mudn ho^c trong cdc giai doan phdt trifin nhat 
djnh cua cay. Promoter cua gen ma hda sucrose 
synthase 1 (Susl) cua ngd dd dupc chiing minh tran 
cdy thudc la chuyin gen Id mpt promoter dac hieu d 
t l bao phloem. Vi vdy, Susl promoter cua ngd cd the 
sii dung trong cdc nghien ciiu chuyen gen nhdm bieu 
hi$n cdc tinh trang d phloem (Yang et al, 1990). CJ 
Viet Nam, promoter cua gen ma hda sucrose 

synthase 1 da dupc phan lap d hai gidng lua Tdm 
xoan va Dy tham nhdm muc dich lam nguyen lieu 
cho cac nghien cim chuyen gen cho lua (Le Thi Thu 
Hiln era/., 2007). 

Cdc gen cry dupc phan lap tCr cdc chiing Bacillus 
Ihuringensis (Bt). Cd khodng 150 gen ma hda cho cdc 
protein tinh thi dpc cd tac d\mg voi mdt sd loai sdu. 
Trong cac ddc td Cry, CrylA(c) la mdt trong nhiing 
protein dupc nghien ciiu ky, ndi bat vdi ddc tinh khdng 
sau manh, chdng lai cdn triing^ bp canh vay, Tren the 
gidi, viec thilt k l vector chuyin gen thuc v^t ma hda 
protein gay ddc cho cdn trimg cd ngudn gdc tir Bt dupc 
bdt ddu tit nhimg ndm ddu cua thap ky 20. Ddn nam 
2002, cay trdng chuyin gen cd khd nang smh ra cdc dpc 
td khdng sdu cd ngudn gdc Bt d5 dupc trdng tren 62 
trieu hecta tren todn thi gidi (Tabashnik et al, 2003). 
Gen cry dd chuyin vdo nhilu cay trdng nhu: ctylA(h) 
vdo cay thudc Id, gen cryIA(c) vdo ca chua, dau tuong, 
ma, bdng (Cheng et al, 1998, Huang el al, 2002, 
Ranjekar et al, 2003). CJ Viet Nam, viec nghien cuu 
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thilt ke vector chira gen khdng sdu dupc liln hdnh khd 
nhilu. Gen crvlA(c) dd dupc chuyin vdo vector chuyin 
gen thi hf mdi dudi sy dilu khiln ciia Ubiquitin 
promoter phyc vy nghifen cihi chuyin gen vdo liia (L£ 
Thi Thu Hiin et al. 2004) vd dupc thilt k l trong vector 
pCB301 dudi sy dilu khiln ciia 3SS promoter d l kilm 
tra bilu hipn tr^n cdy thuoc Id Nicoliana henthaminana 
nlidm phyc vy nghi£n cuu chuyen gen cho cdy Idm 
nghi?p (Huynh Thj Thu Hu4 ct ul. 2008). Tuv nhifin, 
vdi tirng lo^i cdy tr^ng thi vi^c thill ke vector 
chuyin gen vSn c^n dupc thyc hi^n d l l6i uu cho 
phii hpp vdi d^c dilm ciia mSi lodi. Dong thdi, khd 
ndng khdng sdu d cdy chuyin gen ciing can phdi cd 
tinh d$c hi^u cho phit hpp vdi llnh ir^ng sdu b$nh it 
moi lo^i cdy tring. 

Vi v?y, trong nghien ciru ndy, vdi myc dich phdn 
l9p mpt promoter d$c hi^u phloem phyc vy cho 
nghien ciiu chuyin gen khdng sdu cho cdy ngd, 
chiing tdi dd phdn l̂ ip Susl promoter tir cay ngd vd 
thiet ke vector bieu hipn thyc vat chira Susl 
promoter vd gen cri'IA{c). 

VAT LIEU VA PHUONG PHAP 

V§t li$u 

Ddng ngd Q411 do Vien Nghifin ciiu Ngo cung 
cdp, dupc gieo trong phdng thi nghiem d l lay mim 
Idm nguyen li?u tdch DNA tdng sd. Vector tdi t6 hpp 
pRTRA7/3 mang gen crylA(c) dudi sy dilu khiln 
cua 35S promoter do Phdng Cong nghp ADN U'ng 
dung, Vien Cdng nghp sinh hpc thilt kl . Vector tdch 
ddng pJETI.2/blunt dupc mua tu hang Fermentas. 
Cdc chiing vi khuan dupc sii dung la: E. coli DH5a 

vd A. tumefaciens C58 (pGV2260). 

Cdc c$p primer 6e nhan do^n Susl promoter ti 
ngd dupc thilt k l vdi trinh ty trong bdng 1. 

Cdc hda ch4t dupc sir dyng trong nghi€n cl^ 
Cdc enzyme han chl , Taq DNA polymerase, ^ 
ligase. thang DNA chuin, dNTP, G e n e J E T ™ ^ 
cloning kit, agarose, BigDye Terminator, ampicilii 
(Amp), chloroform, isoamyl alcohol, tris, acetic acid 
EDTA, cSn dupc d9t mua tir cdc hdng Fermentai 
(MJ), Gibco (My), Merck (Dure). 

Phutmg phdp 

DNA t ing s i tir mam ngo dupc tdch chilt iheo 
phuong phdp sir dyng protease K cua Becker va 
ding tdc gid (1995). Cdc ky thudt smh hpc phdn tii 
d l 190 DNA tdi td hpp nhu: Tdch chilt vd tinh sach 
DNA plasmid: xii ly DNA plasmid bdng enzyme hgn 
chl, gdn noi cdc doan DNA vdo vector, d i ^ di tien 
gel agarose, bien nap vector vdo t l bdo E. coli dieo 
phucmg phdp sdc nhiet, biln nap vector vdo t l bdo A. 
tumefaciens theo phucmg phdp xung di^n dupc tien 
hdnh theo Sambrook vd Russell (2001). 

PCR dupc tien hdnh vdi tdng the tich 25 pi bao 
gom cdc thdnh phiin sau: HjO: 14,7 pi, IX PCR 
buffer; primer: 0,5 pmol moi lo^ii, 0,3 pi Taq 
polymerase; 1 mM dNTP: 2,5 pi; 1 jil DNA tdng so; 
Chu trinh nhiet nhu sau: 94''C: 3 0 " ; 30 chu ky bao 
gdm(94"C: 1', 55°C: 4 5 " : 7 2 " ^ I ' l S " ) Ijp lai 72°C 
d 10*;giiJd4' 'C 

Trinh ty doan Susl promoter dirpc xdc djnh dieo 
phucmg phdp ciia Sanger va ddng tac gia (1977) tren 
may ABI 3100 avant. 

Bang 1. Trinh ty mfti thi^t k^ 

STT T4n primer Trinh \\f nucleotide 
SucF2 

SucR 

5'- GGGGCATACCGCAAAACCAG -3' 

5'- CAAGGAAACGCAACGCAGTG -3' 

Zsuc-Ps(IF 5'- GCGCGCCIGCAGGGGCATACCGtDAAAACCAG -3' 
Ps& 

2suc-WcolR 5'- GCGCGCCCAIGGTCCAAGGAAACGCAACGCAGTG- 3' 
Wcol 

KET QUA VA THAO LUAN 

Phan l^p Susl promoter tfi- cay ngd 

ta d phirong phdp. C|ip primer SucF2 vd SucR^ 
dupc thilt k l dya tren trinh ty dd coi^ bd troi^ 

^ Ngan hdng gen qudc te vdi md so L '?Q41« \d 
DNA tdng so sau khi dupc tach chiet vd tinh tinh todn 1^ thuyet, vdi c$p primer ndy se nhdn dupP 

sach dupc sir dyng lam khudn trong PCR nhu dd md do^n promoter cd kich thudc 1,2 kb. Kit qua tren 
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hinh 1A cho thdy, san phdm PCR d$c hifu khodng 
1,2 kb dimg vdi tinh todn ly thuylt v l kich thudc ciia 
doan promoter cdn nhdn, Tilp sau, d l tdch ddng 
do?n Susl promoter, chung tdi da tiln hanh gdn sdn 
phdm PCR vdo vector pJetl.2/blunt vd biln n^p vao 
tl bdo E. coli DH5a. Sau dd, 16 khu4n lac dorn dupc 
chon de nudi cdy vd tdch chilt DNA plasmid, Ket 
qud tdch plasmid da chpn dupc rapt ddng cd kich 

' thudc cao hem doi chiing. Hinh IB thi hi?n kit qua 
cdt plasmid vdi enzyme Nco\ vd Xbai, hai enzyme cd 

vi_tri nhdn bilt trong viing MCS, dupc lya chpn d l 
kiem tra kit qua tach ddng gen trong vector 
pJetl.2/blunt. Ket qua dd cho thay cd doan 1,2 kb 
trong vector tdi to hpp ndy. Nhu vay, cd thi thdy 
rdng sdn phim PCR nhdn do^n Susl promoter da 
dupc tdch ddng trong vector pJetl.2/blunt. Sau dd, 
vector tdi t6 hpp dupc sii dyng trong thi nghi|m xdc 
djnh trinh ty sir dyng cdp primer pJetl.2 forward 
sequencing primer vd pJetl 2 reverse sequencing 
primer. 

kb M 1 2 

Hinh 1. Phan l^p Sus1 promoter tLr dong ngfl Q411 A- M. Marker 1 kb, 1, sdn phdm PCR; B: M- Marker 1 kb, DC. 
pJetl 2/blunt md vong vol Wcol vaXba\. 1. pJetl 2 chua doan Suci promoter cat voi Wcol vaXbal. 

Trinh tu Susl promoter 

Ket qua xdc dinh vd phdn tich trinh ty tir vector 
pJetl.2/blunt tdi td hop da cho thay doan chen vao cd 
kich thudc 1116 bp, vdi cdc hop TATA d vi tri -55 
vd hpp CCAAT d vi tri - 136 so vdi vi tri khdi ddu 
djch md vd cd dp tucmg ddng la 100% so v6i trinh ty 
da cdng bd. Nhu vdy, tir ket qud phdn tich trinh ty cd 
the khang djnh Susl promoter da dupc phdn lap 
thanh, cdng tir ddng ngo Q411. 

Thilt k l vector bilu tiifn thyc vat pCB301 chii-a 
Susl promoter va gen crj-IACc) 

Tren co sd vector trung gian pRTRA7/3 da dupc 
thiet ke chiia gen crvIA(c), doan Susl promoter dupc 
phdn lap trong nghiSn ciiu nay dupc chuyen vdo de 
thay the 35S promoter. Trong vector trung gian da cd 
mang ket cdu biSu hien chiia cdc viing trinh ty nhu 
35S promoter, signal peptide hudng protein vdo luoi 
ndi chit, gen crylA(c), vung ma hda cho chudi 
peptide cmyc-KDEL hdn kl vdi viing terminator 
(Huynh Thi Thu Hue et o/.,2008). 

Chiing tdi da thilt k l them mpt cap primer cd 
treo cdc dilm cdt cua enzyme Pstl va Ncol la Zsuc-
PsrlFvd Zsuc-AfcoIR thich hpp cho viec chuyin 
promoter vao vector trung gian pRTRA7/3 da dupc 

thiet ke chiia gen crylk(c) vd thay the 35S promoter. 
Cdc budc tien hanh thi nghiem dupc thyc hien theo 
so dd thiet ke d hinh 3. 

Trudc tien, doan Susl promoter dupc PCR lai 
vdi cap mdi Zsuc-PstiVvk Zsuc-A^coIR tir khudn la 
vector pjetl 2 tdi td hpp. Sdn phdm PCR vd vector 
pRTRA7/3 chira gen cri'IA(c) dupc cat bang Pstl va 
A'col va tinh sach qua cpt Sau do, hai san pham cat 
nay dupc ghep ndi vdi nhau trong phan ling lai dudi 
sy xuc tac cua T4 DNA ligase. Budc nay nham muc 
dich loai bd do^n 35S promoter vd gan doan Susl 
vdo vector pRTRA7/3 chiia gen cf>'IA(c) 

Sdn phdm lai nay dupc bien nap vdo E. coli 
DH5a va tien hanh chpn ddng. Ket qua, chiing ldi d§ 
chpn dupc mpt ddng plasmid pRTRA7/3 tdi to hop 
cd kich thudc cao hon so vdi ddi chiing. De kiem tra 
kich thudc doan chen, plasmid ndy dupc cat bdiig 
Pstl vd Ncol. Hinh 4B dudng chay sd 1 cho thay 
doan DNA 1,1 kb dd dupc t^o ra tii vipc cat vdi 
enzyme dd diing de ghep ndi doan Susl promoter 
vao vector pRTRA7/3 ldi td hpp, do?n DNA co kich 
thudc 4,7 kb la phdn cdn lai ciia vector. Dieu ndy 
chiing td doan Susl promoter da dupc chuyen vdo 
vector pRTRA7/3 chiia gen crylA(c). Nhu vay, trong 
ciu tnic nay da cd chiia Susl promoter vd gen 
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crylkc trong kit ciu bilu hi§n the hi§n d so dl Ihilt dupc xdc djnh trinh ty nucleotide todn bp vimg kit 
ke hinh 3, Theo tinh todn, dô in kit ciu bilu hi|n cd clu bilu hi§n. Kit qud, Susl promoter vd trinh ty 
kich thudc khodng 3,3 kb bao g6m Susl promoter, gen crvlA(c) ndm diing theo khung dpc vd cdc dilm 
dô in signal peptide, gen crylM.c) nli vdi do^n md kit nli vSn dupc giQ nguySn nen chiing tdi tiln hdnh 
hda cho peptide cmyc-KDEL vd viing terminator (ky- chuyin do^n kit ciu bilu hi?n dd vdo vector 
hi?u pRTRA+Susl+c/ylAc). Ddng plasmid tren dd pCB301. 
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cgtg 
Hinh 2. So s^nh trinh ty dogn Susl promoter tCr ddng ngd Q411 (Sus ngo VN) vdi trinh ty da cdng b6 tren NgSn hangipfi 
quoc t l ma S 6 L 294181 (MZESUS1). 
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Hmh 3. Sa so Ihiel ke vector pCB301 mang gen c/ylAc va Susl promolet 

Hinh 4. PCR nhSn Suc i promoter vS cat vector pRTRA7/3 tai to hop vdl enzyme Psl I va Wcol. A: M Marker 1 kb, 1; PCR 
Susl promoter tir pJet1.2/blunt si> dyng c | p primer Zsuc-PstIF vS Zsuc-NcoIR; B: M' Marker 1 kb; DC: vector pRTRA7/3 
•M bang Psfl vd Wcol; 1: vector pRTRA7/3 chi>a Sus 1 promoter va gen c/ylA(c) ck bang PsO va Wcol 
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De chuyen kit cdu bilu hi?n ndy vdo vector bilu 
hi^n thyc v t̂ pCB301 ihl todn bO kit clu bilu hi^n 
dupc cdt ra tir vector pRTRA+Susl+c/^IAc bdng 
WiMdlll vd thu bdng DNA c6 kich thirdc 3,3 kb. 
Dong thdi, vector pCB301 cung dupc cdt md vdng 
vdi Hindlll. Sdn ph4m lai giO'a do^n 3,3 kb sau khi 
dupc tinh sach qua c$l vdi pCB30l dd md vdng 
dupc biln npp vdo t6 bdo khd biln E.coli DH5a vd 
tiln hdnh chpn ddng. Ket qua kilm tra bdng Hindlll 
a tren hai vector pRTRA+Susl+crflAc vd 
pCB301+Susl+ crvIAc diu thu dupc mpt bdng cd 
kich thudc 3,3 kb trimg vdi cdc tinh todn 1̂  thuylt vd 
cho thay do^n 3,3 kb dd dupc chuyin vdo vector 
pCB301(Hinh5). 

Nhu v^y, chiing tdi dd chpn dupc mpt ddng 
pCB301 mang ket cau bilu hi^n chiia Susl promoter, 
do^n md hda signal peptide, gen cr^lAc noi vdi do^n 
md hda cho peptide cmyc-KDEL vd viing terminator 
(ky bieu pCB30l+Susl+ cn^IAc). 

Hinh 5. Kilm tra Susl promoter vA gen c/ylA(c) trong 
vector pCB301 bdng H/ndill, M: Marker 1 kb; 1: vector 
pRTRA7/3 tdi td hpp khflng cdt. 2pRTRA7/3 cdt v*i 
enzyme Hmdlll, 3: vector pCB301 tdi td hpp tdi td hpp 
khong cdt; 4. vector pCB301 chira Sus1 promoter vd gen 
crylA(c) cdt vdl H/Wdlll 

litoniiikT iliKK |ih;in l;ip lu ngo se rat cd gia tri tho 
viC-i. bicu hivii yc)! i / r lA(c) d cay ngd chuyen gen 
Ngn;ii ni. c;iii iriii.- ii;iy v;in LO the su dung dupc Irnng 
i.iii- iigliiL'ii firii L-luiycn gen nham tiini; cudng kha 
nriiifj kliaiit; siiii cho cac c:iy trdng khac Nhu da dt" 
cap. (Iniiii gen (/1 lA(c) Irong nghien ciru cd gan vol 
liiiih ly nia ln'ia cho doiiii peptide cmyc-KDEL nen 
lat tluian Ipi cho vi^c kiem tra sy dieu khien ciia 
Siisl prnmiiler doi vdi sy bicu hien cua gen cnlA(c) 
iniiig cay chuyen gen bdng lai western vdi khang ihl 
k\v.\nj2, cmyc, Nhu vay. vi^e phan lap dupc Susl 
pioiiuilcr lir cay ngd vd thiet kc dupc vector 
p( H3(ll (Susl •(nlA{e) d3 tao duac nguon nguyen 
lieu cii L!ia iri chu c;ic nyhien ciiu chuyen gen vao 
cay Iroiij!. 

KM MIAN 

Trong nghien ciru nay. chiing idj da phan lap 
dupc Susl promoter tir ddng ngo y4 l I cua Viel 
Nam va xac dinh dupc trinh tu cua Susl promoler 
Mil kich thirdc I I If) bp. Da thiel ke dupc \eclorlai 
111 lurp pCli.^lll^Susl - ( n l A ( c ( mang Susl promoter, 
gen t7Tl.'\(c) \a doan ma hda peptide cmyc-KDEL 
dc ihuan lai cho xac djnh cay chuyen gen. Da tao 
din.ic chung A. luniefaciens C58 (pGV2260) mang 
\eclor pCB.IOl+Susl-^cnlAlcj-^cmyc-KDEL phuc 
\ u cho \ iec chuyen gen khang sau \ao ngd \k mdt so 
ca> trdng khac a Viet Nam 

Ldi cam iiii: Cdng trinh nghien cini dirpc thirc hien 
hdn^ kinh phi di' ldi md sd CSSH.DTMM-IO thuoc 
Chirinig Irinh trong dicin "Phdt Irien vu img dung 
ii'ui^ ngh(' \iiili hoc iroiiii linh virc ndng nghiep va 
pih'ii men nong iliivi ilcn nam 2020" ciia Bo Nong 
n\'iiii}p vd Phdi Irien ndng thdn. Cong trinh dime 
iliiri hien tai Phong thi nghiem trpng diem Cong 
"iihe gen. 

Vdi viec phan lap dupc doan Susl promoter tir 
ddng ngd Q411 cua Viet Nam, chiing tdi dd chit 
ddng dupc ngudn nguyen li?u v l promoler cdn thill 
cho cdc nghien ciru chuyin gen sau ndy, d$c bi?t khi 
cd nhu cdu can bieu hipn tinh trang mong mudn d 
cdc tl bao phloem. Viec bieu hien gen ngoai lai trong 
cay trdng se dupc thuan Ipi han khi gen dd dupc 
dilu ichien bdi chinh promoter cd cimg ngudn goc 
vdl cdy dupc chuyen gen. Vi vdy, cdu trite 
pCB301+Susl+co'IA(c) dupc tao ra cd Susl 
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ISOLATION O F S U S l P R O M O T E R F R O M MAIZE A N D CONSTRUCTION OF A PLANT 
TRANSFORMATION V E C T O R C O N T A I N I N G SUSI P R O M O T E R AND OfHACC) GENE 

Huynh Thi Thu Hue', Le Thi Nguyen Binh', Nguyen Thi TuihS Bui Thi Tuyet', Le Thi Thu Hien', 
Nong Van Hai'"' 
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^University of Agriculture and Forestry, Thai Nguyen University 

SUMMARY 

In the field of plant gene technology, 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 tobacco plants and can be used in plant transgenic studies to express 
desired proteins in phloem. Previously, we have isolated Susl promoter from rice and constructed expression 
vectors containing target genes placed under the control of this promoter One of the genes of interest, 
cry\A{z), was transferred into many plants for the purpose of improving its insect resistance. In this study, we 
aimed at isolating Susl promoter from maize and construction of plant expression vector harboring this 
promoter and cri'lA(c) gene for use in maize transformation studies Susl promoter isolated was 1116 bp m 
length, with the TATA and CCAAT boxes at positions - 55 and - 136 from the initiation codon, respectively. 
This sequence was 100% identical with that of the published sequence L29418.I. Using pRTRA7/3 expression 
vector containing 358 promoter and the cri'lA(c) gene, we firstly replaced 35S promoter with Susl promoter 
and then cut the cassette containing Susl promoter, the signal peptide encoding part, and cry\A(c) gene from 
pRTRA7/3 to ftise with the coding sequence of the cmyc - KDEL peptide and terminator region of the pCBSOl 
Ti- plasmid. The new created recombinant Ti-plasmid pCB30H-Susl+CryIA(c) was transformed into A 
tumefaciens Strain C58 (pGV2260), and could be used as a valuable material in genetic engineering 
applications on maize and other crops. 

Keywords: crylA(c) gene, maize (Zea mays L.). plant transformation. Susl promoler, vector construction 
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