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TOM TAT

Gibberellin (GA) 20-oxidase (GA20ox) Ja mdt enzyme xic t4c then chdl trong budc cudi cing dé Iong
hgp GA. Trong bai béo ndy, chung 18i da nghién ciru chuyén gen mé héa cho GA20ox vao cay xoan 1a ohim
140 ra cay xoan chuyén gen c6 him hrong GA20ox ting. Thin mam cua ciy xoan 15 ngdy tuoi (tinh tir khi hat
xoan dugc dit trén moi trudmg nay mim) cdt thanh cic doan nhd c6 chidu din 1,5 cm duge nhiém déng thon véi
dich huyén phi vi khudn Agrobacterium mmeﬁzrmn: chang CV58 mang vecior pB1121_GA200x n'ong thoi
gian 30 phie, thc khdng hén tuc. Sau 46, mAu dugc thim khé va dit miu trén mbi mwng d_Bng nudi cay (MS +
1 mg/l BAP + 1 mg/l NAA va dich huyén phi thube 13) & nhié d 25 + 2°C wong t8i, thisi gian 48 h. Doan
lhan chuycn gen dugc tai sinh trén méi irudng MS cé chira 2 mg/l BAP va chét khang sinh chon loc knnamycm
nong 46 150 mg/l. Miu duoc nudi cdy lién tyc trén méi truémeg 1ai sinh sau 8 tuan, cif 3 tuda Tai ciy chuyén

sang moi trudng moi mot 1an. Nhimg, cly xoen chu zcn gen duge xdc dinh béng phin img PCR va RT-PCR v6i

cap mdi dac hi¢u. C4c dong cay chuyén gen cho th
binh thuéng cua dong cay khong chuyén gen.

Su 1ang trudmg manh m@ vé chiéu cao so véi sy phat trién
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Tir khda: Cdy xoan ta (Meha azedarach L.). Gibberell

MO bAU

Gibberellins (GAs) 12 mét ho cia hormone thuc
vil, né klern sodt nhidu dudmng hué-ng sy sinh rudong
va phat men cua thyc val bao gom sy kéo dai than,
sy ndy mém, sy chuyén tiép tir sinh truéng dinh
dudng sang giai doan ra hoa, tao hat va qua (Hedden,
1999; Olszewski er al., 2002; Swam Singh, 2005;
Yamaguchi 2006. 2008). Trong : 56 126 GAs duge
phét hién & thuc vit bic cao va nam, chi mdt sé it c6
hoat tinh sinh hoc dge lap. Nh\”rng GAs ¢6 hoat tinh
sinh hoc quan trong nhét dbi véi sinh trudng va phat
trién sinh dudng 1a GA, va GA.. Hau hét céc loai
ciy da nghién ciru thi GA, ¢ heat tinh sinh hoc
chiém uu thé, trong khi chdi cua cdc loai cdy khac thi
chira GA, nhiéu hon GA, (Hedden. 1999
Yamaguchi, 2006). GAs déu xuét phét or vbng
entkaurene, sy hinh thanh cdc GAs 1 do mjt chudi
cdc phan tmg oxy héa dugc hoat héa bai ciac mono-
oxygenase lién ket mang va cic dioxygenase hoa tan.
Cic P450 mono-oxygenase long hop GAj» va GAgy
trong cic phin ing ban diu, tiép do cic GAs nay
duge chuyén ddi thanh Cio-GA nh& hai loat
dioxygenase chinh 12 GA20ox va 3B-hydroxylase.
GA200x hinh thanh vong Ciy bang cich oxy héa
vong Cy cia GA;» va GAg, con 3p-hydroxylase né
hoat héa sy 3P-hydroxylase coa vong Ciy va tao

(GA200x) . PCR. RT-PCR

thanh cic GAs cé hoat tinh sinh hoc (Hedden,
Phillips, 2000; Olszewski er al., 2002). Nhu vay.
GA200x c6 vai trd rit quan trong trong con duéimg
sinh éng hop GAs. Gene GAs c6 tinh bio thu cao
gilra cac loai (Arabidopsis, dau, hia, bip cai, khoai
lang...).

Trong mot thi nghiém trén céy duong (Populus
tremula < Populus tremuloides). gene GA200x dugc
biéu hién duds didu khién caa promoter 35S da lam
ting hoat tinh cia GA 20 lan va din 161 tang sinh
lrucmg vi phat trién chleu cao cua cly (Eriksson er

. 2000). Sy phat trién nhanh do sy biéu hién
GA 20ox cung di dugc phat hi¢n & Arabidopsis
(Huang er al.. 1998; Coles ef al, 1999), khoar tay
(Solanum tuberosum; Carrera et al., 2000), va thube
14 (Nicotiana tabacun, Vidal et al., 2001)...

Cay xoan ta (Melia azedarach Linn) 14 cay moc
tyr nhién. va sing c6 phé thich {mg rong, gd c6 mau
héng hay nau nhat, thudmg ding trong xay dumg. trang
ri ndi thdt va diéu khic (Coto, De Torres, 1999:
Andrei et al., 2000; Ursi Ventura, lto, 2000). O nuéc
ta. xoan ta la mdt trong nhimg ciy uong quan trong
trong chlen luge phat mién lam nghiép. Theo quyét
dinh s& 16/2005/QD-BNN ngay 15/03/2005 cia By
truomg B Nong nghi¢p va Phat trién néng thén, xoan
ta dimg déu trong danh myc cic cdy wrdng dugc wu
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tién phat trién. Trong nghién ciu truée ddy, ching t8i
da phin Wp dugc cDNA cia gen GA20-oxidase
(GA200x) tir Amb:dop.\'u va da thiét ké Lhﬁnh cong
vio vector chuyén gen pBII2I1. Troug bai viét nay,
ching 15i sir dung vector nay dé chuyén gen GA20ox
duéi sy diéu khién 35S promoter vao cly xoan ta. Két
qua da thu duge mdt so dong cdy xoan ta mang gen
chuyén va c6 kha nang sinb truong nhaoh hon 2,5 lin
clly abi chimg khong chuyén gen sau 2 thing phat
trién trong nha ludi.

NGUYEN LIEU VA PHUONG PHAP

Nguyén li¢u

Qua xoan ta dugc thu bai va chon loc tir nhimg
céy tr§i (cdy dugc chon loc trong quin thé dya trén
tinh trang sinh truomg 16t) dugc Trung tim Gidng va
Céng nghé sinh hoc, Vign Sinh théi n}ncg vad Mbi
truong, Truémg Dai hoc Lim nghiép cung cap. Ching
vi khudn 4. tumefaciens CV58 chia vector
pBl121_GA20ox mang gen m2 héa GA 20—ox|dase
cha Arabidopsis nhan dugc tir Phong Cong nghé 1
bao thye vét, Vién Cong nghé sinh boc.

Céc logi mbi trudmg nudi cly sit dung trong thi
nghiém dugc tham khao tr céc cong wrinh nghién
clru 42 cong bd (Murashige, Skoog, 1962; D§ Xuin
Dbng et al., 2008).

Khir tring hst va chufin bj nguyén ligu cho
chuyén gen

Hat dugc sit khuin bé mat bing ethanol 70%
trong 3 phit. tiép tyc khir tring bing Javen 100%
trong 10 phit va chuyen sang Javen 50% trong 5
phat (lic nhe) ncp theo loai bd Javen v nra sach
bang nuée cdt vo ting 10 lin, Hat sau khi d khu
triing dugc nudi cdy rén mbi trudmg dinh dudng MS
bo sung thém 3% saccharose vdi mit dé 15 hat/binh
tam gidc 250 ml.

Tgo dich huyén phd A. tumefaciens

Mét khuén lac vi khuin dugc cdy chuyén vio
100 ml moi trudng LB long co b sung 50 mg/l
Kanamycine, nuéi lic 220 _vong/phit qua dém &
nhiét do 28°C. Sau dé. chuyen 4 ml dich huyen pha
viio 50 ml méi truomg LB long mai, nudi lic tiép 4 h
trong didu ki¢n nbu trén. Ly tam thu sinh khdi té bao
r6i hoa tan trong méi truimg % MS véi ODgg cubi
clng 12 0.3.

Chuyén gen va tii sinh ciy
Thin mim cia ciy xoan ta thu dugc s¢ dugc cit
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thénh nhimg doan nhé cé kich thude 0,5 cm, nhtmg
doan thin ndy dugc nhiém véi dich huyén phit vi
khudn A. tumefaciens. San 30 phut, méu 14 duge
chuyén 1én méi trudng ddug nudi cAy trong thai gian
48hva chuyén sang méi trudmg t4i sinh. Cdy xoan ta
sau khi bién nap dugc tai sinh vi ch'uyen ra trbng
trong nha ludi theo qui trinh ctia D3 Xuin Déng va
dbag tic gia (2008).

Phin tich sy c6 mdit cia gen chuyén & mic 4§
DNA

DNA téng sé duge tach tir 14 xoan theo phuong
phép ciia Gawel va déng tic gid (1991). Sur ¢ mjt
cia gen GA20ox trong cdy chuyen gen duge kiém
tra bing phan \mg PCR véi cip mbi dic higu
GA200x-for (5 GGGCCTCTAGAAAAATGGCCG
TAAGTTTCG 3°) va GA20ox-rev (5’ GGGGAG
CTCTTCTTAGATGGGTTTGGTGAG 3).

Phin tich biéu hi¢n cia gen GA 20-oxidase & mire
d§ phién mi

RNA tong s6 duge tich tr cic mau 14 cia cly
chuyén gen bing TRIzol (Invitrogen, M). Biéu hién
cia gen GA20ox & mirc 49 phién ma dugc kiém tra
bﬁng k9 thudt RT-PCR, sur dung bd kit SugetScnpt
One-Step RT-PCR System with Platinum® Tag High
Fidelity (Invitrogen, M) véi ciip mdi PCR dic hi¢u
GA200x1 (TCAGCCATTTGGGAAGGTGTY
GA200x2 (TGGGGTTGGGACGAATGG).

KET QUA VA THAO LUAN
Chuyén gen va ti sinh cly

Gen GA20ox dugc diéu khién biéu hign béi
promoter 35S (Hinh 1A) va dugc chuyén théng qua
Agrobacterium. Trong 3 dqt thi nghi¢m véi tong )
613 miu than mim ddng nubi cay véi 4.
tumafaciens, ching t6i thu dugc 18 chdi tao ré va (i
sinh trén mdi mwng c6 chira 100 mg/l khang sinh
chon loc. Higu qui bién ngp gen trung binh dat dugc
14 2,92% (Bang 1). Két qué ndy chimg t6 ring chiing
vi khuin CV58 dugc sir dung 14 chiing cb hiéu qua
trong bién nap gen vao xoan ta, didu ndy phu hep véi
két qua clia cic cong trinh khc khi nghién c v
chuyén gen tén déi tugng cdy hai 14 mim (Liu ef al.,
1995; Trujillo er al., 2001; Ducreux ez al., 2005)
Cac dong cay kbang kanamycin ndy dugc trong lén
gi thé bau dat va dugc chim soc trong didu kién nhd
lusi dé phan tich mirc dj phan tr ciing nhu déoh gid
vé sy sai khac kiéu hinh giira dong cay chuyén gen
v& khong chuyén gen.
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Phin tich sy ¢6 mit ciia gen GA200x & mirc 4%
DNA

Biing ky thuat PCR véi cap mdi dic higu,
ohirng ddng xoan ta chuyén gen dugc kiém tra sy
¢6 mat cita gen chuyén GA20ox. Theo linh toén
1y thuyét, sin phdm PCR Ia mét phén cia gen
GA200x v&i kich thuéc khoang 1,1 kb. Két qua
n%hién ctru cho thiy 2 dong cay chuyén gen duge
trong va phat trién trong nba luoi c6 mang doan

84ng 1. Hidu sudt ciia nhimg than mdm chuyén gen

gen véi kich thude twong ty miu ddi chimg
duong (vector pBI121-GA200x) va kich thuéc
phu hop vai 1inh todn theo Iy thuyét. Nguoc lai,
khéng thu dugc doan gen niy trong mau ciy
xoan khong chuyén gen (hinh 1B). Dicu ndy cho
thiy cac dong cay chuyén gen thu dugc déu c6
mang gen chuyén GA20ox. Cac dong cdy nay
dugc phin tich kha ning biéu hién gen chuyén va
kiéu hinh cua cy.

Thi nghigm S$é miu Hidu qua chuyén gen (%) Higu qua chuyén gen TB (%)
1 181 276
2 232 3,02 2,92
3 200 3,00
A
bat O 10 Sec i
[ !
358 GA200x | Ter |
e
B

Hinh 1. Céu tnic gen dong cho bién nap (A) va @ign di san phdm PCR phan tich cdy chuyén gen (B). GK1 va GK2- cac
dong cy chuydn gen; - cy khdng chuydn gen, +; @di chirng duong 14 plasmid pBI121-GA200x.

Pbén tich biéu hi¢n cia gen GA200x

Ky thuft RT-PCR duge sir dyng dé phin tich
biku hign ciia gen ¢ mirc ¢ phién ma. Tir RNA tong
s cia céc déng cdy chuyen gen, ¢DNA di dugc
léng hop bing phan img phién ma ngugc. Dung c¢ip
mdi dic hiéu cho GA200x1/GA200x2 nhin doan gen
GA200x cb kich thude khoang 0,3kb. Twong ty nhu
trong phén tich bing k9 thuit PCI?. vector chuyt:an
gen pBI121-GA200x vé cic db{l_g cy khéng chuyén
gen ciing dwgc su dun; lam doi chimg.. Két qu.ﬂ o
hinh 2A cho thiy & doi chimg duong va céc déng

cay chuyén gen (GKI vi GK2) san phim RT-PCR
thu dugc co chira doan gen kich l,huac bu hop véi
1y thuyét San pham nay khéng thay xudt hi¢n & cay
khong chuyen gen (WT). Két qua ndy chimg to
GA200x trong cac cdy chuyén gen da biéu hién kha
manh & mic 4 pmén ma.

Bén canh viéc danh gia mirc 4§ bicu hién cia
gen trong cic dong cay chuyén gen & mirc 4§ phién
mi thi ching 16i ciing butc diu danh gia so bj vé sy
sai khac kiéu hinh gitta dong cdy chuyén gen so vé1
dong cdy khong chuyén gen trong diéu kién phat
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wrién & nha IuGi. Sau thén gian 2 thang trdng wén gid
thé biu dét, cic déng ciy chuyén gen GA200x c6
cac léng than phat nén ddi ra va chiéu cao cay phat
rién gap 2,5 lin so vén chiéu cao cdy dbt chimg
khéng chuyén gen (WT) (hinh 2B) Hinh dang 14,
duong kinh than chua thay sy sai khac gtira dong cdy
chuyen gen so vai dong cdy khong chuyén gen. Hién

Db Xuin Ddng et al,

tugng ciy chuyén gen phét mén nhanh hon cly déi
chimg 13 do gen GA20ox hoat d¢ng trong cdy tham
gia vao cic qué trioh tong hop co bin dé 190 cae
GAs kich thich cho cdy sinh oudng va phat trién
nhanh (Okawa et al.. 2004). Két qua nay cing
Eriksson va cong sy thu duge trén ciy duong ch:\;zt
gen GA200x (Eriksson ez al., 2000).

Hinh 2. Phan tich sy bidu hign gen GA200x (rogg dong cdy chuyén gen bing phan ung RT-PCR (A) va kidu hinh (B). GK1
]

va GK2: cac dong cdy chuyén gen; -
GA200x.

va WT:

KET LUAN

Gen ma hoa GA200x da dugc chuyén vio cdy
\0an @ vé higu sudt dat 2.92°,. Céc dong cay chuycn
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ching cdy khéng chuyén gen; +: do ching duong 1a plasmid pBIi21-

gen da dugc khing dinh mang gen chuyén bing PCR.
Phan tich sy biéu hi¢n ca gen chuyén bing RT-PCR
cho théy gen GA200x biéu hign kha manh, dén i ciy
chuyén gen ¢o sinh truong va phét trién nhanh hon
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hiin s0 véi déng cay khang chuyén gen.

Loj cAm om: Cang trink hoan thanh voi su hé tro
kinh phi ctia ¢ 16i thuge Chnrong trinh trong diém
phal trién va umg dung Cong nghe sinh hoc trong
nong nghi¢p, Bo Néng nghigp va Phat trién néng
1hén. Nghlen ciu dwge thuc hign c6 sir dung cdc
trang thiét bj ciia Phong Thi nghiém trong diém
Cébng nghé gen, Vién Céng nghé sinh hoc, Vién Khoa
hoc va Cong nghé Viét Nam.
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TRANSFORMATION OF GIBBERELLIN 20-OXIDASE ENCODED GENE TO PARADISE
TREE (MELIA AZEDARACH L.) VIA AGROBACTERIUM TUMEFACIENS

Do Xuan Dong', Bui Van Thang’, Ho Van Giang’, Le Van Son', Chu Hoang Ha"*

! Institute of Biotechnology
; L
“Vietnam Forestry University

SUMMARY

Gibberellin (GA) 20-oxidase (GA200x) is a key enzyme that normally catalyzes the penultimate steps in
GA biosynthesis. In this study, we investigated the transformation of gene coding for GA200x into paradise
trec Xoan, resulting in transgenic plants with higher content of GA20ox. To this aim, fifleen-day old paradise
hypocotyls (starting when seeds were taken on germmanve medium) wem cut into segments with 1,5 cm in
lengih and they were co-il with the ol iens CVS8 strain
containing the wansformation vector pBI121_GA20ox for 30 mmules, shaking interruptedly. Then these
samples were bloted and placed onto the co-culture medium (MS + | mg/l BAP + | mg/l NAA and the
tobacco epidemic suspension) at the lemperature 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 Lo 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 (GA20ox) . paradise tree. PCR. RT-PCR
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