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TOM TAT 

Gibberellin (GA) 20-oxidase (GA20ox) la mpt enzyme xiic tic then chdt Uong budc culi ciing de long 
hpp GA. Trong bai bio nay, chung tdi d i nghien cihi chuyen gen ma hoa cho GA20ox vao cay xoan ta nhim 
tao ra ciy xoan chuyin gen c6 him lupng GA20ox ting. Thin mim cua cay xoan 15 ngiy tuli (tinh tu khi hgt 
xoan dugc dit trfin moi tnrdng niy mim) cit thanh cac doan nho c6 chieu dai 1,5 cm dugc nhiem dong thdi vdi 
djch huyfin phii vi khuin Agrobaclerium tumefaciens chiing CV58 mang vector pBI12l GA20ox trong thdi 
gian 30 phiit, lie khdng lien tyc. Sau do, mlu dugc tham kho va dat mau tren moi tnrdng ddng nudi ciy (MS + 
1 mg/l BAP + 1 mg/l NAA va djch huyfin phii thulc la) d nhiei df 25 ± 2°C trong toi. thdi gian 48 h. Dogn 
than chuyen gen dugc tii sinh tren moi tnrdng MS co chda 2 mg/l BAP va chat khang sinh chpn Ipc kanamycin 
ning df 150 mg/l, Mau dupc nuoi cay lien tyc tren moi tnrdng tai sinh sau 8 tuin, cir 3 tuan Igi cay chuyen 
sang mdi tru&ng mdi mft iin. Nhiing cay xoan chuyen gen dupc xac djnh bing phin dng PCR va RT-PCR vdi 
c^p mdi d|c hifu, Cic ddng ciy chuyen gen cho thay sy ting trudng mgnh mfi vfi chieu cao so vdi sy phat trifin 
binh thucmg ciia dong cay khdng chuyin gen, 

Tir khda: Cdy xoan ta (Melia azedarach L). Gibberellin 20-oxidase (GA20o.x) . PCR. RT-PCR 

M d D A U 

Gibberellins (GAs) la mgt hg ciia hormone thyc 
vgt, nd kilm sodt nhilu dudng hudng su sinh trudng 
vi phat ttiln ciia thyc vgt bao gdm su kfio dai than, 
sy niy mam, sy chuyin tilp td sinh trudng dinh 
dudng sang giai dogn ra hoa. tao hgt v i qu i (Hedden. 
1999; Olszewski el ai, 2002; Swain, Singh, 2005; 
Vamaguchi 2006, 2008). Trong so 126 GAs dupe 
phit hifn d thue vft bae cao va nam, chi mpt sd it cd 
hogt linh sinh hpc dpc lgp. Nhiing GAs cd hogt linh 
sinh hgc quan ttpng nhat d l i vdi sinh trudng va phat 
trifn sinh dudng la GA| va GA4. Hau hit cac loai 
ciy d i nghifn edu thi GA, cd heal tinh sinh hpc 
chilm uu thl , trong khi choi cua cac loai ciy khac thi 
chua GA4 nhilu han GA, (Hedden, 1999; 
Yamaguchi, 2006). GAs dfiu xual phat td vdng 
entkaurene, sy hinh thinh c ic GAs l i do mft chuoi 
cie phan dng oxy hoa dugc hogt hda bdi cac mono-
oxygenase lien ket ming va cae dioxygenase hda tan. 
Cic P450 mono-oxygenase tdng hgp GA12 va GA;., 
ttong c ic phan dng ban dau, tilp do cie GAs nay 
dugc chuyin ddi thanh C^-GA nhd hai loai 
dioxygenase chinh Ii GA20ox va 3p-hydroxylase. 
GA2O0X hinh thinh vdng C,^ bing cich oxy hda 
vdng C:u cua GA, . va GAsj, cdn 3p-hydroxylase nd 
hogt hda sy 3P-hydroxyIase ciia vdng Ci<, va tgo 

thinh cac GAs c6 hoat tinh sinh hgc (Hedden, 
Phillips, 2000; Olszewski et al, 2002). Nhu vay, 
GA2O0X ed vai trd rit quan trpng ttong con dudng 
sinh long hpp GAs. Gene GAs cd tinh b io thu cao 
giua c ic loai (Arabidopsis, dau, liia, bap cai, khoai 
lang...). 

Trong mgt thi nghifm trfin cay duang {Populus 
tremula * Populus tremuloides), gene GA20ox dugc 
bilu hifn dudi difiu khiln ciia promoter 35S da lam 
ting hogt tinh cua GA 20 lan v i d in ldi t ing sinh 
trudng v i phat trien ehieu cao cua cay (Eriksson et 
ai. 2000). Sy phit trien nhanh do su bifiu hifin 
GA2O0.X cung da dugc phit hien d Arabidopsis 
(Huang et ai, 1998; Coles el al. 1999), khoai lay 
{Solanum tuberosum; Carrera et ai, 2000), va thudc 
la (Nicoliana tabacum; Vidal et ai, 2001)... 

Cay xoan ta (Melia azedarach Linn) l i cay mgc 
tu nhien, ua sang cd phd thich iing rpng, gd cd mau 
hdng hay nau nhgt, thudng diing ttong xay dung, trang 
tti npi thit va difiu khic (Coto, De Torres, 1999: 
Andrei et ai. 2000; Ursi Venttira, Uo, 2000). CJ nude 
ta, xoan ta la mdt trong nhihig eay ttdng quan trpng 
ttong chifin lugc phat tnen lam nghifp. Theo quyet 
dinh sd 16/2005/QD-BNN ngiy 15/03/2005 ciia Bg 
tnrdng Bp Ndng nghifp va Phat trifn ndng thdn, xoan 
ta diing dau ttong danh myc cac ciy ttdng dugc uu 
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tifn phit trifin. Trong nghien ciiu trudc day, chiing tdi 
da phin lap dugc cDNA ciia gen GA20-oxidase 
(GA20ox) tu Arabidopsis vi di thilt kfi thanh cdng 
vao vector chuyin gen pBI121. Trong bii vilt niy, 
chung tdi su dyng vector nay df chuyen gen GA20ox 
dudi sy dilu khiln 35S promoter vio cay xoan ta. Kfit 
qua di thu dugc mpt sd ddng cay xoan ta mang gen 
chuyin vi cd khi ning sinh trudng nhanh han 2,5 Iin 
cay dli chdng khdng chuyfn gen sau 2 thing phit 
trifin ttong nha ludi. 

NGUYEN L1$U VA PHUONG PHAP 

Nguyfin Iifu 

Qua xoan la duge thu hii va chpn Ipc tu nhiing 
cay ttf i (ciy dugc chgn Ipc trong quan thl dya trfin 
linh ttgng sinh tnrdng tdt) dugc Trung tarn Giong vi 
Cdng nghf sinh hgc, Vifn Sinh thii riing vi Mdi 
trudng, Trudng Dgi hgc Lam nghifp cung cap. Chiing 
vi khuin A. tumefaciens CV58 chda vector 
pBI121_GA20ox mang gen mi hda GA 20-oxidase 
ciia Arabidopsis nhgn duge td Phdng Cdng nghf tl 
bio thyc vgt, Vifn Cdng nghf sinh hpc. 

Cic logi mdi ttudng nudi cay sd dung trong thi 
nghifm dugc tham khao tu cie cdng ttinh nghien 
cihi di cdng bo (Murashige, Skoog, 1962; Dd Xuan 
Ding era/.. 2008). 

Khd Iriing hgt vi chuin b | nguyen iifu cho 
chuyen gen 

Hgt dugc sat khuan bf mJt bing ethanol 70% 
trong 3 phut, tifip tye khd trimg bing Javen 100% 
trong 10 phut vi chuyfin sang Javen 50% ttong 5 
phdt (lie nh^), tilp theo logi bd Javen vi nia sgch 
bing nudc cat vd triing 10 Iin. Hgt sau khi da khd 
trimg dupc nudi eay tten mdi trudng dinh dudng MS 
bd sung thfm 3% saccharose vdi mgt dp 15 hat/binh 
tam giic 250 ml. 

Tgo d|ch huyin phit A. lumefaciens 

Mpt khuin lac vi khuan dugc cay chuyfin vio 
100 ml moi trudng LB long cd bd sung 50 mg/l 
Kanamycine, nudi lie 220 vdng/phiit qua dfim d 
nhift dp 28^ . Sau dd. chuyfin 4 ml djch huyfin phu 
vio 50 ml mdi trudng LB long mdi, nudi lie tifp 4 h 
ttong dilu kifn nhu ttfin. Ly lam thu sinh khdi tf bao 
roi hda tan ttong mdi tnrdng Vi MS vdi ODeoo cudi 
cimg li 0.3. 

Chuyin gen vi tii sinh cay 

Than mam ctia cay xoan la thu dugc sfi dugc cil 

thanh nhting dogn nhd cd kich thudc 0,5 cm, nhihig 
dogn than nay dugc nhiem vdi dich huyin phii vi 
khuin A. tumefaciens. Sau 30 phdt, mlu li dupc 
chuyin Ifn mdi ttudng ddng nudi cay trong thdi gian 
48 h va chuyfin sang mdi tnrdng tii sinh. Cay xoan ta 
sau khi bifin ngp dugc lii sinh vi chuyfin ra tting 
ttong nhi ludi theo qui trinh cua Do Xuin Ding vi 
ddng tic gia (2008). 

Phin tich sir c6 mSt cua gen chuyin it muc df 
DNA 

DNA tdng sl dugc tich td li xoan theo phuong 
phap cua Gawel vi dong tic gia (1991). Sy cd mft 
ciia gen GA20ox trong cay chuyfn gen dugc kilm 
tra bing phin dng PCR vdi cap mdi d|c hifu 
GA20ox-for (5' GGGCCTCTAGAAAAATGGCCG 
TAAGTTTCG 3') vi GA20ox-rev (5' GGGGAG 
CTCTTCTTAGATGGGTTTGGTGAG 3'). 

Phin tich bleu hifin cua gen GA 20-oxidase d mdc 
df phien mi 

RNA ting sd dupe tich td cic mau li ciia ciy 
chuyfn gen bing TRlzol (Invittogen, MJ). Bilu hifn 
ciia gen GA20ox d muc dp phifn mi dupe kilm tra 
bing k? thuat RT-PCR, su dyng bp kit Superscript™ 
One-Step RT-PCR System vrith Platinum Taq High 
Fidelity (Invitrogen, My) vdi c$p mli PCR djc hifu 
GA20oxl (TCAGCCATTTGGGAAGGTGT)/ 
GA20ox2 (TGGGGTTGGGACGAATGG). 

KET QUA vA THAO LUAN 

Chuyin gen vi tii sinh cSy 

Gen GA20ox dugc dilu khiln bilu hifn bdi 
promoter 35S (Hinh IA) vi dugc chuyfn thdng qua 
Agrobaclerium. Trong 3 dgt Ihi nghifm vdi tdng so 
613 n^u thin mim ddng nuoi cay vdi A. 
lumafaciens, chiing toi thu dugc 18 ehli tgo re vi tii 
sinh ttfin mdi trudng cd chda IOO mg/l khing sinh 
chgn Igc. Hifu qui bifn ngp gen trung blnh dat dupc 
la 2,92% (Bang 1). Kfit qui nay chung Id ring chiing 
vi khuin CV58 duge sd dyng Ii chiing cd hifu qua 
ttong bifn ngp gen vao xoan la, dilu niy phu hgp vdi 
kel qua cua cic cong trinh khie khi nghifin curu ve 
chuyfin gen trfin ddi tuong cay hai la mim (Liu et ai, 
1995; Trujillo el ai, 2001; Ducreux el ai, 2005). 
Cac dong cay khang kanamycin niy dugc ttong Ifn 
gii thfi bau dil va duge chim sdc trong dilu kifn nhi 
ludi dfi phan tich mdc dg phan Id cung nhu dinh gii 
vf sy sai khac kieu hinh giita ddng ciy chuyin gen 
va khdng chuyen gen. 



Tgp chi Cdng nghe Sinh hpc 9(2): 217-222.2011 

Phan tfch sy c6 mit cua gen GA20ox d mdc dg 
DNA 

Bing ky thuat PCR vdi cap mdi dgc hifu, 
nhdng ddng xoan ta chuyfin gen dugc kifim tra su 
cd mgt ciia gen chuyfin GA20ox. Theo tinh loan 
\yf tbuyfil, sin pham PCR li mgt phan cua gen 
(3A20ox vdi kich thudc khoang 1,1 kb. Kft qua 
nghien ciiu cho thiy 2 ddng cay chuyen gen dugc 
ttong va phat ttifn trong nhi ludi cd mang dogn 

gen vdi kich thude tuang lu miu ddi chung 
duang (vector pBn21-GA20ox) vi kich thudc 
phu hgp vdi linh loin iheo ly thuyft. Nguac lai, 
khdng Ihu dugc doan gen niy trong mau cay 
xoan khdng chuyfn gen (hinh IB) Dilu niy cho 
thay cac ddng ciy chuyen gen Ihu dugc dfiu cd 
mang gen chuyfn GA20ox. Cic dong cay nay 
dugc phan tich khi ning bifu hifin gen chuyen va 
kifiu hinh cua cay. 

Bing 1. Hifu suit ciia nhirng ttiin mim chuyin gen 

ThE nghifm Hifu qui chuyfn gen (%) Hifu qui chuyin gen TB (%) 

181 
232 

200 

2,76 

3,02 
3,00 

[Z]E^[ 

Hlnh 1. Ciu tnJc gen dCing cho bifn ngp (A) v i difn di san pham PCR phin tich ciy ciiuyfn gen (B). GKI va GK2 cac 
ddng ciy chuyin gen; -: ciy khOng chuyin gsn, +: ddi chi>ng duong la plasmid pBI121-GA20ox, 

PbSn tfch biiu hifn cda gen GA20o\ 

KJ Ihufl RT-PCR dugc su dyng df phin lich 
bilu hifn cua gen d mdc dp phifin mi. Td RNA tdng 
sl ciia cic ddng cay chuyfin gen, cDNA da dugc 
ldng hgp bftng phan dng phifn ma ngugc. Diing c$p 
mli d$c hifu cho GA20oxl/GA20ox2 nhin dogn gen 
GA20ox c6 kich thudc khoing 0,3kb. Tuang ty nhu 
ttong phan tich bing kJ thugt PCR. vector chuyfn 
gen pBn21-GA20ox va cic ddng cay khdng ĉhuyfin 
gen ciing dugc su dyng lam doi chimg.. Kel qua a 
hinh 2A eho thiy d doi chung duang vi cic ddng 

cay chuyfin gen (GKI vi GBC2) san pham RT-PCR 
Ihu dugc cd chda doan gen kich thudc phu hgp vdi 
Iy thuyft. San phim nay khdng thay xuat hifn d cay 
khdng chuyfin gen (WT). Kel qui nay chung id 
GA20ox ttong cie cay chuyen gen da bifiu hifn kha 
mgnh d mdc dp phien ma. 

Bfn canh vifie danh gia miic dg bieu hifin cua 
gen ttong cic ddng cay chuyfin gen d mdc dp phifn 
ma thi chung tdi ciing budc dau danh gia sa bp vfi su 
sai khac kieu hinh giua ddng cay chuyfn gen so vdi 
ddng cay khdng chuyfin gen ttong difu kifn phat 
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ttifn d nha ludi. Sau thdi gian 2 thing ttdng tten gia 
thfi biu dit, cac ddng cay chuyen gen GA20ox co 
cac long than phat men dai ra va chieu cao cay phat 
ttifin gap 2,5 iin so vdi chifiu cao cay ddi chung 
khdng chuyfn gen (WT) (hinh 2B). Hinh dang li. 
dudng kinh than chua thiy sy sai khic gida ddng cay 
chuyfn gen so vdi ddng ciy khdng chuyfin gen. Hien 

tugng cay chuyen gen phit ttifn nhanh hon cay doi 
chung la do gen GA20ox boat dpng ttong ciy tham 
gia vao cac qui trinh tdng hgp co bin df Igo cic 
GAs kich thich cho cay sinh trudng vi phit trien 
nhanh (Oikawa et al. 2004). Kft qua niy cung dugc 
Eriksson va cong sy thu dugc trfin ciy duong chuyin 
gen GA20OX (Eriksson et al, 2000). 

Hmh 2. Ph in tich sg bieu h i fn gen GA20ox trong dong cay chuyfn gen bang phan ung RT-PCR (A) v i k i lu iilnh (B) GKI 
v i GK2: c i c ddng c i y chuyin gen. - v i WT: ddi chung c i y khflng chuyin gen: +; doi chdng duong l i plasmid pBI121-
GA20OX 

Gen ma hda GA20ox di dugc chuyen vao cay 
\oan la vdi hifu suit dat 2.92° o. Cic ddng cay chuyfin 

gen da dugc khing dinh mang gen chuyen bang PCR. 
Phan tich sy bifiu hifn ciia gen chuyen bing RT-PCR 
cho thay gen GA20ox hifiu hifn khi mgnh, din tdi cay 
chuyfin gen cd sinh trudng vi phat triln nhanh han 
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hin so vdi ddng cay khdng chuyin gen. 

Ldi c i m oTi: Cong trinh hodn thdnh v&i sif hd Irp 
kinh phi cda di tdi thupc Chuang trinh trpng diim 
phdt trien vd ung dyng Cdng nghe sinh hpc Irong 
nong nghifp. Bo Ndng nghifp vd Phdi irien nong 
thdn. Nghien ciiu dupc Ihuc hiin cd sd dyng cdc 
trang thiet hi cda Phdng Thi nghifm trpng diim 
Cdng nghf gen, Vifn Cdng nghf sinh hpc, Vifn Khoa 
hpc vd Cdng nghf Vift Nam. 
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TRANSFORMATION OF GIBBERELLIN 2(t-OXlDASE ENCODED GENE TO PARADISE 
TREE (MELIA AZEDARACH L.) VIA AGROBACTERIUM TUMEFACIENS 

Do Xuan Dong', Bui Van Thang^ Ho Van Giang^, Le Van Son', Chu Hoaug Ha'' * 

'inslllule of Biotechnology 
' Vietnam Forestry University 

SUMMARY 

Gibberellin (GA) 20-oxidase (GA20ox) is a key enzyme that normally catalyzes the penuUimate steps in 
GA biosynthesis. In this study, we investigated the transformation of gene codmg for GA20ox into paradise 
tree Xoan, resulting in transgenic plants with higher content of GA20ox. To this aim, fifteen-day old paradise 
hypocotyls (starting when seeds were taken on germmative medium) were cut into segments with 1,5 cm in 
length and they were co-innoculated with the suspension of Agrobactenum tumefaciens CV58 strain 
containmg the transformation vector pBI121 GA20ox for 30 minutes, shaking interruptedly. Then these 
samples were blotted and placed onto the co-culture medium (MS + 1 mg/l BAP + 1 mg/l NAA and the 
tobacco epidemic suspension) al the temperature of 25 ± 2"C for a 48-hour period in dark. After that, they were 
regenerated on MS medium containing 2 mg/l BAP and 150 mg/l kanamycin. Samples were continuously 
cultured for 8 weeks with a conversion to the new regeneration medium in every 3-week. The transgenic lines 
were analyzed by PCR and RT-PCR method with specific primers. There was an increase in height of 
transgenic plants compared to nomal growth of wild-type plants. 

Keywords: Gibberellin 20-oxidase (GAIOox). paradise tree. PCR. RT-PCR 
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