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Vien Nghien ciru he gen, Vi^n Khoa hgc vd Cdng ngh4 Vift Nam 

GA20 oxidase la enzyme quan trong tham gia vao eon dudng long h(7p nen eae Giberellin (GA) co hoat 
tinh hormone thuc vat Mdi gen ma hoa cho GA20 oxidase dirpe bieu hi?n dac hieu d nhiimg co quan va giai 
doan phat trien nhat dinh ciia cay. Tren the gidi, gen GA20 oxidase da duge sir dyng nhieu trong cac nghien 
cuu chuyen gen thyc v^t. Trong cong bo trudc, chimg tdi da phan lap va xae djnh dugc tnnh nr doan GA20 
promoter va gen ma hoa GA20 oxidase hj c.iy Keo tai tuong (A mangiiim) d Viet Nam, gen GA20 oxidase 
ciing d5 dugc phan laptu ca.y Aiabidopsis de phyc vy nghien cim chuyen gen vao cay trong, Trong nghien cuu 
nay, chiing Ioi dua ra ket qua thiet ke hai vector bieu hien thuc vat chira gen GA20 oxidase va ket qua bieu 
hien t£im thoi gen GA20 oxidase tren la cay thu6c la N tabacum. CSu true thir nhdt, pCB301-35Sp-SP-GA20, 
mang 35S promoter va gen GA20 oxidase chira trinh tu peptide tin hifu hudng protein vao ludi n(ii chat, Cau 
triie thii hai, pCB301-GA20p-GA20, chira toan bp doan GA20 promoter va gen GA20 oxidase Gen GA20 
oxidase trong hai cau true da dirge bieu hien a mirc phien ma va dich ma tren la cay thuoc la .V tabacum. Nhd 
CO gSn doan nucleotide ma hoa chuoi peptide c-myc \oi doan gen GA20 oxidase nen de dang kiem tra sir bieu 
hien protein trong hai cau triic bang lai Western Blot. Viec bieu hien protein Irong thi nghiem bieu hien tam 
ihdi tren la cay thuoc la .\ tabacum cho thay cae vector da thiet ke hoal dpng tot tren cay mo hinh va dap img 
yeu cau eho viee chuyen gen on dinh. 

Tir khoa Bieu hien tam thai. Keo lai lucrng. GA20 pre ', GA20 oxidase, ihiel ke v. 

6 thuc vat, GA20 oxidase la enzyme quan trpng 
trong con dudng tong hgp Giberellin (GA), cac chat 
cd hoat linh hormone. GA20 oxidase cdn la enzyme 
da chuc nang tham gia xiic lac cho mdt vat phan ting 
chuyen hda can thiel khac, Nhieu nghien cim cho 
thay, thuc vat cd mpl sd gen ma hda cho GA20 
oxidase, dugc dieu hda bieu hien timg phan hoac 
ddng thdi trong qua trinh phat trien (Hedden, 
Kamyia, 1997). 

U cay Arabidopsis va lua, GA20 oxidase la 
nhiing enzyme hoa tan trong te bao chat va dugc 
ma hda bdi hg gen, bao gdm cac gen nhu 
OsGA20oxI. OsGA20ox2. OsGA20ox3. 
OsGA20ox4, rieng Arabidopsis cdn co OsGA20ox5. 
Moi gen nay dugc bieu hien dac hieu d nhimg ca 
quan va giai doan phat trien cu the cua cay, trong 
dd OsGA20oxl ciia liia dugc bieu hien d tat ca cac 
CO quan phat trien stnh dudng (Sakamoto et al. 
2004; Yamaguchi, 2006), 

Tren th^ gidi, gen ma hda GA20 oxidase dugc 
phan l^p tir cac loai khac nhau da dugc sir dung 
nhieu trong cac nghien ciiu chuyen gen thuc vat deu 

lam tang su sinh trudng phat trien ciia cay chuyen 
gen (Biemelt el al, 2004, Bhattiacharya et al. 2010). 
Cay cam chuyen gen CcGA20oxl cd kieu hinh cao 
hon binh thucmg va chuyen anlisense cua gen 
CcGA20ox! thi thap hon binh thucmg (Fagoaga el 
al, 2007), Nhu v|y, cd su bien ddi ro ret ve kha 
nang tang trudng ve chieu cao cay khi cd cac bien 
dot dl truyen lien quan den gen ma hda GA20 
oxidase. O nude ta, trong mdt nghien cim ciia Dd 
Xuan Ddng va cac ddng tac gia, gen GA20 oxidase 
phan lap tu cay Arabidopsis da dugc chuyen vao eay 
Xoan la va kel qua cay chuyen gen cd su phat trien 
chieu cao gap 2,5 lan so vdi ca\ khdng chuyen gen 
(Do Xuan Ddng t'/o/„ 2011) 

Trong mgt cdng bd trudc, vdi myc dich lim kiem 
ngudn nguyen li?u cho thiel ke cac vector bieu hien 
thuc vat phuc vu cho nghien cuu chuyen gen nham 
tang cudng sinh trudng cho cay lam nghiep, chung 
tdi da phan lap va xac dmh dugc trinh lu doan GA20 
promoter va gen GA20 oxidase tir cay Keo tai tuono 
(Huynh Thj Thu Hu^ et al, 2009). Trong cdng bd 
nay, chiing toi thiet ke hat vector bieu hi?n thuc vat 
chira GA20 promoter va gen GA20 oxidase dua tren 
vector gdc pCB30lva bieu hien tam thdi gen GA20 
oxidase tren la cay thudc la A' tabacum 
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NGUYEN LIEU VA PHUONG P H A P 

Nguyen lieu 

Vector pRTRA7/3 cd chira ket cau bao gom 35S 
protnoler, peptide tin hi?u, vk dudi cmyc-KDEL; 
vector pCB301-Kan (Floss et al., 2008) (dga Iren 
veclorpCB301 cua Xiang c/1//,. 1999) la vector bieu 
hi?n thuc v^t chira chi th; chgn Igc vi khuan va ihgc 
vai la kanamycin, Hai vector Iren dugc cung cap bdi 
PGS. TS Udo Conrad, Vicn Di iruyan ihgc vat va 
Nghien cim cay trdng, Gaterslebcn, CHLB Dire Cac 
chung VI khu5n dugc su dyng bao gdm E. coli DH5a 
va Agrobacteriunt tumefaciens C58 (pGV2260). Cay 
md hinh la thuoc la Nicoliaiia tabacum. Cac c^p mdi 

Bing 1. Trinh lymAi 

nhan doan DNA 1.3 kb va 2.4 kb chira gen GA20 
oxidase dugc chimg tdi thiet ke nhu sau: 

Phuong phdp 

Cic ky thugt sinh hpc ph^n tCr de tao DNA tai 16 
hgp nhu: Tich chiet v^ linh sgch DNA plasmid; xir 
ly DNA plasmid bSng enzyme han che; gSn not cic 
dogn DNA vao vector; di?n di Iren gel agarose; biin 
ngp vector vao te bao E colt theo phuong phap soc 
nhi^l; bten nap vector vao te bao A. tumefaciens theo 
phuong phap xung difn dugc tien hanh Iheo 
Sambrook va Russell {2001). Phuong phap bieu hi^ 
l^m thdi gen tren ta cay thudc la A', tabacum duqc 
liin hanh theo Horsch va ddng lac gia (1985), 

2 4 K F H/ndlll 5' TTC TTG AAG CTT GAG AAT TCT GTA TCA 3' 

1 3 K F flamHI 5' AAA GCA GGATCC GTT GTT GAG TGC ATA AC 3' 

K R Noll 5' AGA TTT GCGGCCGC GGA CTT GTT TOG TTG 3' 

C-myc KDEL 5' TAT CGA CGG ATC GGG GTA GAG TTC G 3' 

•- Signal peptide 

» CmycKDEL termini 

BamHI 
ATG / 

/ Not! 

pRTRA 
3.4l<b I 

<?« _ • « « • • ' 

Sa do pRTRA7/3 da ma vong vai BamW{ va Not\ Sad6pCB301-Kan 
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KET QUA 

Tao cac vector biSu hifn t h ^ vat pCB301-Kan 
mang gen CA20 oxidase du'di su- dieu khi^n ciia 
3SS promoter va GA20 promoter 

Nhu md ta d sa dd hinh 1, c3u trtic pRTRA-
35Sp-SP-GA20 dugc Ihill kg chira dogn gen GA20 
oxidase dai 1.3 kb, dogn gen nay nam trong kel cau 
bieu hi^n cd kich Ihudc 2.1 kb dugc dieu khien bdi 
35S promoter va cd peptide tin hi^u hudng protein 
vao ludi ndi chat. Cau triic pRT[lA-GA20p-GA20 
dugc thiel kc chira doan DNA dai 2 4 kb gdm ea 
promoter va viing mang mii cua gen GA20 oxidase, 
doan gen GA20 oxidase ntim trong kel can bieu hien 
cd kich ihirdc 3 2 kb dugc dieu khien bdi chinh 
GA20 promoter. Trong ca hai cau triic nay, doan gen 
GA20 oxidase dugc ndi vai mdl doan nucleotide ma 
hda cho peptide c-myc KDEL giiip de dang phat hien 
protein lai ihdng qua phan img lai Western Blot 

Sau dd, hai ket cau bieu hien chira gen GA20 
nxidase dugc gan vdi 35S promoter va GA20 
promoter trong vector pRTRA7/3 lai td hgp dugc cai 

ra bSng HindlW va lai vdi Ti-plastnid pCB301 ciing 
dugc md vong b^ng HindUl nh3in lao nen cac Ti-
plasmid pCB301 -Kan lai Id hgp (theo so do hinh 1), 
San pham lai dugc bien nap vao le b^o E. coli DH5u 
va lach plasmid dc chpn Ipc plasmid lai Id hgp, 

Cac Ti-plasmid pCB30l-Kan lai id hgp dugc 
chgn Igc dua tren kel qua xu ly vdi enzyme Trudc 
lien, cac Ti-plasmid dugc cSl b5ng enzyme BamHI 
VII Nol\ (hinh 2A)' lir cSu Iriic pCB30l-35Sp-SP-
GA20 da xual hi?n bang DNA I 3 kb (gieng 3) la 
doan gen GA20 oxidase da dugc chen vao vector 
va cdu Iriic pCB301-GA20p-GA20 da xuk hî -n 
btlng DNA 2 4 kb (gieng 2) la doan promoter va 
viing mang ma ciia gen CiA20 oxidase da dugc 
chen vao vector, Hinh 28 da ihe hicn kel tjua cat 
vdi enzyme HindlW. san pham cat lir cau triic 
pCB301-35Sp-SP-GA20 da xu5l hien bang DNA 
kich thudc khoang 2.1 kb (gieng 3) va lu cau Iriic 
pCB301-GA20p-GA20 xu5l hien bang DNA kich 
thudc khoang 3,2 kb (gieng 2), Cac kel qua nay 
hoan loan phii hop vdi linh loan ly Ihuyel. Do vay, 
cd Xh6 khang dmh sy cd mat ciia cac kel cau bieu 
hien irong pC"B30l-Kan. 

• pRTRA-GA20p-GA20^—Noi 
4 5 8kb ^ 

Hinh 1 So d6 thiel ke cac veclor mang gen GA20 oxidase 
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- Vector pCB 301 

Hinh 2 Kiem tra k4l c^u bi4u hi?n trong pCB301-Kan A Xu ly v^i BamHI va Nofi M Marker 1 kb, 1 Vector pCB301-Kan 
mdvong , 2 pCB301-GA20p-GA20, 3 pCB301-35Sp-SP-GA20, B Xif ly voi Hfndlll M Marker 1kb,1 Vector pCB301-Kan 
mdvong, 2 pC8301-GA20p-GA20, 3 pCB301-35Sp-SP-GA20 

Hinh 3 Kiem tra sy co mat pCB301 lai to ho'p trong l& bao A lumelaciens A Tach Ti-plasmid lu' te bao A tumefaciens 
OC pCB301 goc, 1 pCB301-GA20p-GA20, 2 pCB301-35Sp-SP-GA20, B San pham PCR ki^m tra sy CO m i l gen GA2Q 
oxidase Irong ,4 tumefaciens. M Marker Ikb, OC- 1LI'pCB301 g6c, OC+1 lu'plasmid pCB301-GA20p-GA20 trong £ cofc I 
tu plasmid pCB301-GA20p-GA20 trong A tumefaciens. DC+2 tu plasmid pCB301-35Sp-SP-GA20 trong E coffi 2' tif 
plasmid pCB301-35Sp-SP-GA20 trong A tumefaciens. 

Hai cau Iriic nay dugc bien nap viio chiing ,1. 
liimefaciens C58 (pGV2260) theo phuong phap \iing 
dien Neu nh&ng ditng .1. liimefaciens mang 
pCB30l-35Sp-SP-GA20 hoac pCB30l-GA20p-
GA20 se cd kha nang mgc Iren mdi Irudng cd chira 
khang sinh kanamj'cin vi veclor pC"B30l-Kan cd 
chua chi thi vi khuan la kanamycin. Sau dd, dc kiem 
Ira su cd mai cua cac cau Iriic trong te bao A 
lumcftu icns. cac Ti-plusmid tach id le bao A 
tumefaciens dugc sir dung lam khuon trong PCR voi 
cac cap mdi da diing de nhan cac doan DNA 1 3 kb 
va 2.4 kb chira gen GA20 oxidase. Kit qua PCR d^u 
cho san pham la bang DNA co kich Ihudc dung theo 
tinh loan ly thuyel (Hinh 3B). 

Do va>', cac ddng vi khuan A. tumefaciens chua 
Ti-piasinid lai in hgp dugc chiing loi sir dyng cho thi 

nghii;ni bieu hien tam thdi tren la thudc ,\' labac^ 
de kiem Ira hoat ddng ciia hai cau triic, 

Bieu hien lam thdi gen CA20 oxidase Ir6n la cSy 
Ihuoc la A', tabacum 

Cay thudc la .\ tabacum da dugc lat sinh in v ^ 
Irong dng nghiem klioang 4-6 luan va chuyen sang 
bau dai den khi cd 4-5 la thi dugc diing cho fti 
nghiem bieu hi^n lam ihdi. Cac ddng A tiimefacieis 
chira cac cau triic Ti-plasmid tren dugc nuoi caytr&i 
mdi irudng LB khoang 16 h d^n khi OD600 cita djch 
nudi dai khoang I la thich hop cho thi nghiem bieu 
hien lam Ihdi. Dkn ngay thir 5, sau khi nhiem vi khuan 
Iren la, thi li^n hanh ch'ik RNA tdng sd d^ kiem tra si| 
bi^u hi?n gen d muc phien ma va chiet protein long so 
d^ ki^m fi-a su bi^u hi^n gen d muc dich ma. 

file:///iing
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Kel qua tach RNA long sd lir la cd nhilm vi 
khuan A tumefaciens_mnn% c3y Iriic pCB301-35Sp-
SP-GA20 va la cay ddi chimg khdng nhiem vi khuan 
cho thay RNA tdng sd thu dugc co ndng dd rai dam 
dac (hinh 4A), San pham RNA nay dugc sir dyng de 
long hgp cDNA Sau dd, RT-PCR dugc liSn hanh 
tren cac cgp mdi khtic nhau nhu sau I 3 KF fl(fH/Hl / 
KR No/I: 1.3 KF Bam\\\ ! c-myc KDEL (mdi dac 
hieu cho chudi peptide c-myc KDEL). 

San ph^m RT-PCR vdi cap mdi 1 3 KF Bam\\\ I 
KR Nol\ da the hien mtil bang sac net Iren dii;n di 
(hinh 4: gieng 4) \'di kich Ihitirc bang kich thudc 
doan gen ma chiing Idi da nhan len a Keo lai UriTiig 
(Hinh 4 gieng 3) Chimg Id san pham ii;i\ cd the 
dugc nhan len lir ngudn RNA cun I tiinic/acicns dii 
nhiem vao va lir ngudn cay lluidc la. Do gen CiA20 
oxidase ma chiing ldi sir dyng cd ngudn goc lir thuc 
\al nen cd the cd su tuong ddng \di Ci.-\20 cua ca> 
thudc la. Nhung \oi cap mdi I 3 KF BainU\ / c-m\c 
KDEL da ihiel ke ihi chi cd RNA cd ngudn gdc lir A. 
tumefacietts mang cau true ina cluing loi da ihicl ke 
mdl cho phep nhan dugc san pham PCR cd kich 
ihudc luong duong \di doan gen da phan lap vi 
primer c-m>c KDEL dugc thiel ke dac hieu cho doan 
peptide c-myc KDEL, ma doan c-myc KDEL chi co 
trong can true duac ihiel ke (Hinh 4: gieng 5). Do 
vay. san phim RT-PCR ydi cap mdi 1.3 KF BajnHl / 
c-m\c KDEL tir la ddi chimg khdng nhiem A 
tumefaciens khdng xuat hien bang DNA (Hinh 4 
gicng 6). Nhu vav, da cd su phien'ma ra RNA cua 
gen GA20 oxidase trong ciu triic pCB301-35Sp-SP-
.GA20 Iren la ca\ ihudc la 

Hmh 4 Kiem tra su bieu tiien gen GA20 oxidase d mu'c 
phien ma tren la cay N labacum. 1. RNA tu la dSi ctiung, 2 
RNA tir la nhi lm vi khuan; 3 san pham RT-PCR nhan 
GA20 oxidase tu Keo tai tuong, 4 RT-PCR tren la nh i lm vi 
khuan vo'i cap mSt 1 3 KF SamHI va 1 4 KR Nol\. 5 RT-
PCR tren IS nhiSm vi khuan w i cpp moi 1 3 KF BamHI vS c-
myc KDEL, 6 RT-PCR tren la a6i chiing voi cap moi 1.3 KF 
eamHIva c-myc KDEL 

Sau do, cac mau la dugc nhiem 2 loai vi khuan 
A. liimefaciens cd chua 2 ciiu Iriic Iren dugc lach 
chiel protein Idni; sii dc kiem Ira su bieu hien proiein 
cua gen trong can Iriic. Khoang 30 pg protein tdng 
sd cua la dugc dicn di Iren SDS-PACiE 10% va 
protein dugc chuyen .sang mang vii nhugm vdi khang 
the killing c-myc. 

Hinh 5. Phat hien protein lai GA20 oxidase + c-myc bang lai 
Western Blot voi khang the khang c-myc DC D 6 I chit'ng +, 
M Marker, 1 Doi chung - khong nhigm vi khuan, 2 su bieu 
hien cua can true pCB301-35Sp-SP-GA20, 3 su bieu hien 
cua cau true pC8301-GA20p-GA20 

Do khi Ihiel kc dii ndi doan trinh lu gen GA20 
oxidase ciing vdi doan Irinh lu ma hda cho chuoi 
peptide c-myc vi vay neu proiein dugc bieu hien se 
cd doan peptide c-myc. Theo linh loan ly Uuiyet, 
protein lai ciia GA20 oxidase irong cau Iriic chira 
35S promoter va SP se cd khdi Krgng phan lu 44,3 
kDa vii proiein lai cita GA20 oxidase trong cau iriic 
chira GA20 promoter se cd khdi lugng phan tu 42.1 
kDa. Khi thuc hien lai Weslern Blot neu co proiein 
lai Ihi SC cd phan irng giua protein va kliang the 
khang c-myc 

K a qua lai Weslern Blot (Hinh 5' gi^ng 2, 3) da 
cho ihay cd su bieu hien protein cua 2 ciiu Iriic da 
thia ke Nhu da de cap, en/\nic GA20 oxidase la 
mol loai hda tan ton lai a L\IUS(I1 khdng cd doan 
peptide tin hieu, do vay khi (JA20 oxidase lai duoc 
tdng hgp lit c^u inic pCB301-GA20p-GA20 giu 
ngu\cn kich thudc 42.1 kDa, cdn GA20 oxidase lai 
dugc long hgp id ctUi true pCB301-35Sp-SP-GA20 
c6 kich Ihudc khoang 43 kDa nhung sau khi tong 
hgp doan SP se bi cdl do va> kich thudc the hien tren 
kel qua lai Western la hai bang kich thudc bang 
nhau, \iec cd phan img lai \di khang the khang c-
myc ehirng Id proiein GA20 oxidase da bieu hien 
irong le bao la cay ,V, lahacum. 

(3 cay lua va cay Arabidopsis. gen GA2(hxl 
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dugc chung minh la bi^u hi?n a \k ca cac co quan 
sinh dudng, cho lh4y doan dieu khien ciia gen nay cd 
tinh di6u khii^n dSc hi^u d mgl sd co quan sinh 
dudng Doan gen AmCA20o\l cua Keo lai lugng dS 
dugc cdng bd, ehiing tdi chua ihiiy md la ve tinh d?ic 
hi^u ciia gen nay Tuy nhien, vî -c co dugc doan 
GA20 promoter trong nghien ciru nay, mac dii ciin cd 
nghien ciru siiii hon dî  kh<ing djnh v^ linh d^c hi^u, 
cimg dii md ra kha niing co the sir dung trong cac 
nghien ciru ctin sg bieu hiijn linh trying d ciic co quan 
sinh dudng, Trong nghien ciru nay, chiing ldi dil noi 
them ph5n peptide c-iii\c cho protein GA20 oxidase 
\i va\ se lluign Igi cho vii-c kietn tra diinh gia cay 
chuNcn gen stui nay nhd viio Ihi nghiem phat hien 
proiein thdng qua phan img lai Western, Vi vgy, hai 
c^u inic dugc Ihiel ke dga tren (!A20 promoter va 
gen ma hda cho GA20 oxidase ciia Keo lai lirî mg la 
ngudn nguyen lieu cd giii Iri cho cac nghien ciru 
ehu\en gen dn djnh, 

KET LUAN 

Chiing ldi da Ihi^l ke dugc hai veclor bieu hien 
ihuc vai mang gen GA20 oxidase, cd ngudn gdc lit 
cay Keo lai lugng {A. mangiiim), dua tren veclor gdc 
pCB301-Kan. Gen GA20 oxidase Irong cku triic thir 
nhal dugc dieu khien bdi 35S promoter va cd peptide 
tin hieu hudng proiein vao ludi ndi chat, trong cau 
triic ihir hai gen GA20 oxidase duoc dieu khien bdi 
GA20 protnoler. Su bieu hi?n ciia gen GA20 oxidase 
trong cac ciu true da dugc khang dinh trong Ihi 
nghiem bieu hien Igm thdi tren la cay thudc la N 
labacum, dieu dd chimg id cac vector dugc ihiel ke 
da hoal ddng tren cay md hinh Vi vay, cac ddng vi 
khuSn A. tumefaciens C58 (pGV2260) lai Id hgp 
mang cac veclor nay la ngudn nguyen lieu cd gia in 
cho cac nghien cdu chuyen gen dn dmh 

Loi cam on: Cdng trinh tighten ct'ni nay dm.rc time 
hien hdng kinh phi ciia dO tdi md sd CNSH.DT 03/06-
10 thudc Chtrang trinh trgng (^lem Phat tnen vd img 
dung cdng nghe sinh hoc trong ITnh VIK- ndng nghiep 
vd phdi trien ndng thdn den nam 2020 cua Bd Ndng 
nghiep vd Phdt tnen ndng thdn (. 'dng Irinh diroc thirc 
hien Igi Phdng thi nghiem Irong dteni Cdng nghe gen. 
Vien Cdng nghe smh hgc 
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SUMMARY 

GA20 oxidases are impoilant en/ymes in the biosynlhelie p;ilhway of hioaclive CiA - phytohormones 
Each gene encoding GA20 oxidase was e\piesscd specillcilK m im organ oi at delleieni slagcs of plant 
development GA20 oxidase gene was widely used in planl genetic translbimation Pie\ioiisly, we have 
showed the result of isolation and sei[iieiieii-ig ol'(iA20 promoter and (JA2l) oxidiise gene fioin /( iiuingium. In 
Vietnam, the GA20 oxidase gene was also isolated and sei|iieneed from Arabidop\fi for the purpose of genetic 
engineering of plants. In this paper, «e reporled the consiiuelmn of two new iecombin.ini Ti-plasmid pCB301-
Kan harbouring llie GA20 promoter and GA2I) o\id.ise gene , We ciiined out irimsieiil expression expetimenis 
of the flA20 oxidase gene in le.ive^ oi' N labaciiiir T\K first \ecloi, pCli30l-35Sp-SP-CJA2». conlains 
sequences of 33S promoter, (i \20 oxidase gene -md signal peptide leading expressed proiein into enduplasmie 
reticulum. The second vector, pCB3OI-GA20p-(iA20, eariies full-lenglh sequence of GA20 promoter and the 
GA20 oxidase gene The CiA20 oxidase gene m two lecomhiniiiil vectors has been expressed triinsiently in 
leaves of .V tabacum both al the te\cK of transcription and translation By fusing a coding sequence of e-mye 
peptide with sequence of GA20 oxidase gene, it is con\enient to check the expression of OA20 oxidase gene 
via Western blot. The fusion prolem piodiieed in tiansient expiession expcrimenis confirmed that die 
expression vectors functioned in the model planl cells So these vectors can be used for stable transfoimalion 
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