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TOM TAT

GA20 oxidase 1a enzyme quan trong tham gia vio con dudmg 16ng hep nén cic Giberellin (GA) cd hom
tinh hormone thuc vit Mdi gen mi hoa chu GA20 oxidase dwgc biéu hign dic hicu 6 nhimg co quan va giay
dogn phit trién nhit dinh cua cy. Trén thé gidn. gen GA20 oxidase dd duoe sir dung nhiéu trong cic nghién
clu chu)un gen thye val. Trong cdng bd truac, ching t5i da phan Lip vi sdc dinh duge 1emh ty doan GA20
promoter va gen ma héa GA20 oxidase tir ¢iy Keo 11 wong (4 mangumy O Vigt Nam. gen GA20 oxidase
ciing da dugce phan 1dp tu cdy A abidopsis dé phyc vy ién ¢l chu)\n gen vilo ciy yong. Trong nghién cou
nay. ching 16 dua ra két qua Uiét ké har veetor bidu hién thue vit chira gen GA20 oxidase vii két qui bicu
hién tam than gen GA20 oxidase irén 13 cay thube i ¥ rabacum. Ciu trac thi nhil, pCB301-35Sp-SP-GA20,
mang 35S promoter vi gen GA20 oxidase chira trinh nr peptide 1in higu hudmg protemn viwo ludi nér chat. Cau
truc thir hai, pCB301-GA20p-GA20. chira 1in b doan GA20 promoter va gen GA20 oxidase Gen GA20
oxidase trong hai cau trde dd duge bu:u hién o e phien ma va dich md wén 1 ey thude 1a N 1abacum. Nha
0 gin doan nucleotide ma hoa chum peptide c-myc ven doan gen GA20 oxidase nén dé dang ki¢m tra sy biéu
hi¢n protein trong hai cau 1rac banc lai Western Blot. Viéc buu hi¢n protein trong thi nghi¢m biéu hi¢n 1am
thai ucn 14 cay thude la N rabacum cho thay cac vector di thiéc ké hoat ddng tt trén cdy mo hinh va dap img

véu cdu cho vige chuyén gen on dinh.

Tir khéa Biéu hién tam then, Keo tai twomg. GA20 promoter. GA20 oxidase. thiéh ké vector

MG PAU

O thye vit, GA20 oxidase 14 enzyme quan rong
trong con duong tong hep Giberellin (GA). cac chat
¢6 hoat tinh hormone. GA20 oxidase con 13 enzyme
da chic ning tham gia xuc tac cho mot var phan img
chuyén hoa can thiét khéc. Nhiéu nghién ciru cho
thay, thuc vat c¢6 mot so gen ma hoéa cho GA20
oxidase, dugc diéu hoa bicu hién lung phan hodc
dong thai trong qua teinh phdt trien (Hedden.
Kamyia, 1997).

G cay Arabidopsis vi Wia, GA20 oxidase )i
nhimg enzyme hoa tan trong té bao chat va duge
md héa bor ho gen, bao gébm cac gen nhir
0OsGA20o0x1, OsGA200x2, OsGA200x3,
0sGA200x4, riéng Arabidopsis con c6 OsGA20ox 5.
Mai gen nay dugc biéu hién dac hi¢u o nhimg co
quan va gia1 doan phat trién cy thé cua cdy. trong
d6 OsGA200x ] cua hia duge biéu hién & 14t ca cac
co quan phit trién sinh dudng (Sakamoto ef al,
2004; Yamaguchi, 2006).

Trén thé giér, gen ma héa GA20 oxidase duge
phin I4p tr cic lodi khdc nhau da dugc su dung
nhiéu trong céc nghién cuu chuyLn gen thyc vat déu

lam tang s sinh truong phat trién cua cay chuyén
gen (Biemelt ¢f of . 2004, Bhathacharya ef al. 2010).
Cay cam chuyén gen CcGA20ux] ¢6 kiéu hinh cao
hon binh thuémg va chuyén antisense cia gen
CcGA’lJo\I thi lhap hon binb thuong (Fagoaga er

. 2007). Nhtr vily, €6 su bién doi rd rét ve kha
n3ng ung trudng ve chiéu cao cdy khi ¢ cac bién
dd1 di truyén )ien quan dén gen ma hoa GA20
oxidase. G nude ta, wong mdt nghién e cia DS
Xuén Déng va cic dong tac gia. gen GA20 oxidase
phén 1ap ti ciy Arabidopsis da dugc chuyén vao cay
Xoan ta vi Két qua cdy chuyén gen <6 sir phat trién
chiéu cao gip 2.5 1an so var ciy Ahong chuyén gen
(D6 Xuan Dong er al., 2011)

Trong mot cong bo ruge, voi mye dich tim kiém
nguon nguyén li¢u cho thiét ke cic vector biu hign
thye vat phye vu cho nghién ciru chuyen gen nham
tang cuong sinh 1ruong cho cay lim nghiép. ching
101 da phan 13p va xic dinh duge trinh ar doan GA20
promoter va gen GA20 oxidase tir cay Keo tai trong
(Huynh Thi Thu Hu¢ er al.. 2009). Trong cong bo
nay, chung toi thiét ké har vector biéu hign thye vit
chira GA20 promoter va gen GA20 oxidasc dura trén
vector gbe pCB301va bigu hign tam thor gen GA20
oxidase trén 1a cay thude ta N rabacim
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NGUYEN LIEU VA PHUGNG PHAP

Nguyén li¢u

Vector pRTRAT/3 ¢ chita két ¢u bao gém 358
promoter. peptide tin hi¢u, va duor emye-KDEL:
veetor pCB301-Kan (Floss e of., 2008) (dya trén
veetor pCB301 e Xuang ef of.. 1999) 1d vector bicu
hign thyc vt chirm chi thy chon lye vi khuan vi thye
vt 1a kanamycin. Hai vector trén duge cung ciip bai
PGS. TS Udo Conrad, Vién Di truyén thue vat va
Nghién ¢l ey trong, Gatersleben, CHLB Dire: Cic
chung v1 khuidn duge str dyng bao gom £, coli DHSa
vil -hzmlm( termm tmefuciens CS8 (pGV2260), Ca dy
ma hinh 1 thude ki Micotivna tabacum. Cac ¢3p moi

Bang 1. Trinh lyr md

Huynh Thi Thu Hué er o/

nhan doan DNA 1.3 kb va 2.4 kb chira gen GA2)
oxidase dugc chung (5i thiét ké nhu sau:

Phuong phip

Cée ky thugt sinh hoe phin wr dé tao DNA i t
hop nhu: Tach chi¢t va tinh sach DNA plasmld xir
Iy DNA plasmid bing enzyme han ché: gin nd céc
doan DNA véo vector; dign di irén gel agarose; bién
nap veetor Vo & bio £ coli theo phuov\g phép séc
nhigt; bién nap vector vio (& bao A. rumefaciens theo
phuong phip xung di¢n dugc tién hanh theo
Sambrook va Russcll (2001). Phuong phip biéu hign
tam théi gen tren 13 cay thude 1 N. tabacum duge
uén hanh theo Horsch va ddng tac gia (1985).
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Tao cic vector biéu hi¢n thye vat pCB301-Kan
mang gen GA20 oxidase duéi sy dieu khién cua
35S promoter va GA20 promoter

Nhu mé 13 & so d6 hinh 1, cdu ric pRTRA-
35Sp-SP-GA20 duge thiét ké chira doan gen GA20
oxidase dar 1.3 kb, doan gen niy niim frong. ku ]
bidu hign ¢o kich thude 2.1 kb duge dieu khién b
35S promoter va 6 peptide tin hiéu hudng protem
vao luoi ngi char. Cau tric pRTRA-GA20p- GA20
duge thidt ké chim doan DNA dai 24 kb gém ca
promolter vi ving mang mi A20 oxidase,
doan gen GA20 oxidase nim trong u bicu hign
co kich thude 32 kb duoe dicu khién bei chinh
GA20 promoter. Trong cit hai chu trie nay. doan gen
GA20 oxidase duge noi vor mot doan nucleotide mi
héa cho peptide c-myc KDEL giip dé dang phit hign
protein lai thong qua phan (mg Jai Western Blot

Sau do, har két cau bicu heén chim gen GA20
oxidase duge gin \6i 35S promoter va G/\ZO
promoter trong vector pRTRA7/3 i 16 hyp durge cit

ra bang Hindill va lar voi Ti-plasmid pCB30) céing
duge mo von bang Hindlll nhim 130 nén cac Ti-
plasmid pCB301-Kan 14i 16 hop (theo so ¢ binh 1),
San pham lai duge bién nap vao (¢ biio £, coli DM Sy
va 1ach plasimid dé chon loe plasmid tai o hap.

Cac Ti-plasmid pCB301-Kan 1i1 16 hop dwoc
ehon toc dya trén k1 gua xur ly vor enzyme I rurde
1én, cic Ti-plasmd duye cit bing enzyme BamHl
v Mot (hinh 2A) tir cdu 1nie pCB301-35Sp-SP-
GA20 da xuit hign bang DNA 13 kb (giéng 3) la
doan pen GA20 osidase di duge chén vao vector
v ¢iu trilc pCB301-GA20p-GA20 da xudt hign
bang DNA 24 kb (gicng 2) Ja dvan promoter vi
ving mang mi s gen GA20 oxidase di duge
chén vio vector, Hinh 2B di thé hign két qua cit
var enzyme Hindlll san ph.nu cal tlr cau tric

PCBIOL-358p-SP-GA20 di sual hign bang DNA
hich thuoe khoang 2.1 kb 1I>|U‘L- 3) vt cau tric

pCB301-GA20p-GA20 xuat hign bang DNA kich
lh\ruc Kkhoang 3.2 kb (giéng 2). Cac két qua nay
hoan (oan phit hap vai tinh todn ly lhuycl Do vay,
co thé kl\dn" dinh sy co mit ciia cde két cau bicu
hign trong pCBJOl-Kan.
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Hinh 2 Kiénm Ira két cdu biéu hién (rong pCB301-Kan A Xir ly vén BamHI va Noll M. Marker 1 kb, 1 Vector pCB301-Kan

mo vong, 2 pCB301-GA20p-GA20, 3 pCB301-35Sp-SP-GA20. B Xit ly vén Hindill M- Marker 1kb. 1

morvong. 2 pCB30T-GA20p-GA20, 3 pCB301-355p-SP-GA20

oc 1

kb M
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Hinh 3 Kiém vra sy co mat pCB301 tar td hep trong 1é bao A

DC- DC+1 1

Vector pCB301.Kan

OC- BC+2 2

tumefaciens A Tach Tiplasmid W 1é bao A tumefaciens

DC pCB301 gbe. 1 pCBI01-GA20p-GA20, 2 pCB301-35Sp-SP-GA20, B San pham PCR kidm Ira su cé mat gen GA20

oxidase rong A tumefaciens: M Marker 1kb, DC-

1 pCB301 géc, DC+1 1ir plasmid pCB301-GA20p-GA20 trong £ ook 1

W plasmid pCB301-GA20p-GA20 trong A tumefaciens. DC+2 tir plasmid pCB301-35Sp-SP-GA20 trong £ colr 2 0

plasmid pCB30 1-355p-SP-GA20 trong A tumefaciens.

Hiu cau trie nay duge bien nap vio chung 1
tmefaciens CS8 (pGV2260) theo phrony phitp \img
dien  Néu nhimg  dong A nanefaciens ning
pCBIOI-358p-SP-GA20 hode  pCBIOI-GA0p-
GA20 s ¢o khi niing moc trén mds inrmg <6 chir
khang sinh Kanamycin vi veetor pCRI01-Kan co
chaa chi iy vi Khuan 1 kanamyein. Sau do, dé kiém
tra sy cd Mt cua cic cau trie trong 1€ bao A
tumefaciens, cae Tieplasmid tach 1 ¢ bio o
tumefaciens duge su dung Jam khuén irong PCR v

cac ¢ap moi da ding dé nhin ¢ie doan PNA |3 kb
a 2.4 kb chira gen GA20 oxidase. Két qua PCR déa
Nw san pham la lnn : DNA ¢6 kich thude dimg theo
{Hinh 3B)

tinh wan |y thuy¢

Do vy v Khuan A namefaciens ehita

ac ching 167 s dung cho (hf

cdc dor

I't-plasmid 14
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nghiem bicu hign g thon rén 1 thude tabacum

de kidm e hopt déng cia hai ciu trdce.

Bidu hign tam 1hoi pen GA20 oxidase trén L cy
thube 15 A, tabacum

Cay thade 13N rabactm di duge td sinh in v@
trong ong nghigm khoding 4-6 toan va chuyén sang
biu ddt dén khi co 4-5 13 thi duge ding cho thi
nghi¢m h|u| hign tam thon. Cac dong A4 Iumqfaaem
ehir cac cdu trie - plasnud trén duge nudi cay frée
mér triromy LB khodng 16 h dén ki OD600 cia dich
nudi dat khodng | 13 thich hop cho thi nghlcm blﬂ
hién 1am thon. Bén ngdy thir 5, sau khi nluem i ke
trén 1. thi tién hanh chiét RNA tong sé dé k m 2§
bieu hién gen & mire phién ma va chiét protein 16ng s
dé kiém tra sy bréu hign gen & mirc dich ma
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Ké1 qua tach RNA lunz m wr b oco nhidm v
khudn A4 nnmefacions mang ciu tric pCB301- 358p-
SP-GA20 va ld cay dm chimg khéng nhiem vi Khuin
cho thiy RNA 16ng 5§ thu duge ¢o ndng do rit dim
dic (hinh 4A). San pham RNA iy dugc s dung dé
téng hop cDNA  Sau dé. RT-PCR due udn hinh
trén cac ¢iip moi khie nhau nhur sau |3 KF BamH1 /
KR Nork: 1.3 KF BamHl / c-mye KDEL (min dav
hiéu cho chudi peptide c-mye KDEL).

San pham RT-PCR var ¢ip moi | 3 KF Bamtl)
KR Norl dit thé hién met bang sie nét rén dign i
(hinh 4: gidng 4) von kich e hing kich (e
doan pen ma chimg toi di nhan 1én o Keo i rong
(Hinh 2 giéng 3 Chimg to san phiam niy va thé
duge nhin 1en G ngudn RNA con 1 tumefacions di
ném vao va e nguin ¢iy thude li Do gen GA20
axidase mi chang W su dung o naudn goe 1 thue
A nén eo the ed s anmy dong VG GA20 cua ciy
thude 1a. Niumg vor ¢ip méi b X KF BamHl . c-mye
KDEL da thiét k& thi ¢ly co RNA ¢o ngudn gde ur .
Himefuciens mang cin trie ma chiing 0n da tiéy ké
man cho phép nhan deee san phim PCR co Kich
thude uong duomg 0 dd phan Lip i
primer c-mye KDEL dirae 1hict k¢ dac hiéu cho doan
peptide c-mye KDEL. mi doan c-mye KDEL chy co
ét ké (Hinh 4: zidng §). Do
san pham RT-PCR var cap mér 1.3 KF BamHI
c=mye KDEL tir Ja déi chime khong nhim .4
tumefaciens khéng xudt hign bing DNA (Hinh 4
méng 0). Nhu vay, da ¢o s phién'md ra RNA cua
gen FiA20 oxidase rong cau triic pCB301-358p-SP-
GA20 win la cay thude (3

kb 3 M 4 5 6

Hinh 4 Kiém tra su bidu hién gen GA20 oxidase & mac
phién ma trén 14 cay N fabacum. 1. RNA 1 16 dbi ching. 2
RNA v 14 nhidm vi khudn: 3 sdn phdm RT-PCR nhan
GA20 oxidase Iir Keo 1ai tuong, 4 RT-PCR 11én J4 nhiém vi
khudn voi cap mdi 13 KF BamHI v& 14 KR Nofl. 5 RY-
PCR trén 1a nhiém vi khudn vor cap mdi 1.3 KF BamHi va c-
myc KDEL, 8 RT-PCR trén 14 361 chiong v6 1 cép méi 1.3 KF
8amHl va c-myc KDEL

Sau do. cic i T duge nhiém 2 loar vi khuan
A tnmefocteny e chia 2 clu e trén duge tach
chier protein tong o de kiem e sy hiéu hien protein
iy gen frong cau trie, Khoung 30 g protem 10ng
s cun 13 duge dien i trén SDS-PAGE 10" va
protein duge chinén sang ming i nhudm vai Khiang
hé khiing c-mye,

kDa 2]+ ) 1 2 3
120

Hinh 5. Phal hién protemn lal GA20 oxidase + c-1 -myc bang la
Weslern Blot vd1 khang thé khang ¢-myc DC Déi chung +
M Marker, 1 D6 chung - khong nhiem vi khuan, 2 su biéu
hién cua cdu truc pCB301-35Sp-SP-GA20, 3 su biéu hién
cua cau truc pCB301-GA20p-GAZ0

Do Kbt thiét ke di ndi doyn (rinh tu gen GA20
oxidase ctng v doan trinh e mi héa cho ¢hud)
peptide comye vivay néu protein doc bicu hién sé
¢d doan peptide ¢-myce. Theo 1inh todan Iy thuyer
protem lai ciia GA20 oxidase trong cau true i
358 promoter vii SP s¢ ¢6 khoi hiong phan nr 44.2
KDa vil protein lai cua GA20 oxidase trong chu i
chiry GA20 promoler s¢ ¢o Khoi Jromy phan 1 42,1
kDa. Khi thire hign lai Western Blot néu ¢o protein
lai thi s¢ ¢6 phan g gitra protem va khang thé
khang c-mye

Ket qua lar Western Blot ¢ hinh 5+ giéng 2. 3) da
cho thiy €6 sy ticu en protem cua 2 cau trie di
thiet k¢ Nhu da de cip. enzsme GA20 oxudase 1a
mot lom héa tan 160t o extosol kKhong co dogn
peptide 1in hicu, do viy khi GA20 oxidase Ty diroc
tong hop e ciu teue pCBI0T-GA20p-GA20 it
vguyén kich thuoe 4201 k con GA20 oxidase i
durge 1ong hop 10 cu true pCB301-358p-SP-GA20
o kich thuge Khoang 43 kDa nhimg sau Khi tong
bp doan SP se bi ¢ it do vay kich thude the Ingn irén
Két qua lar Western [ har bing kich thide l\.uw
nhau, vige ¢o phan (me lar vor Khdng thé khing ¢-
myc chimg o proten GA20 onidase da bidu hién
trong 1¢ bio i cay N tabacum.

O cy

loa va ciy Arabudopsis. gen GA200x]

L
S



duge chimg minh 14 biéu hign o 13t ch che cor quan
sinh duimg, cho thiy doan héu khién cua gen nay ¢o
tinh diéu khién dac higu & mot so co quan sinh
dudmg Doan gen AmGA2000 ] cia Keo tai twemg di
duge cong ba, ehing 165 chua thdy mo 1 ve tinh dje
bigu ciia gen pay Tuy nhidn, vige cé dirge doan
GA20 promoter frong nghén ciu niy, mic da can ¢o
nghién cliu siu hom dé kl|;§||g djnh vé tinh diic higu,
A mwr ra khi ndng co Whé sir dung frong cic
nghicn ciru cin sy bidu hign tinh lrgng o cdc cir quan
sinh duomg. Trong nghidn el nay, ching 103 i noi
thém phan peptide c-mye cho protem GA20 oxidase
vioviy s@ thoedn dgi cho vide Kiém tra dinhy pia cdy
chusén gen sau nday nha vao i nghigm phit hign
protein thong qua phin img fai Western. Vioviy, ha
chu trae duge hict ke dy trén GA20 promoter va
gen ma haa cho GA20 axidase cua Keo tai tugng la
ngudn nguyén lidn ¢d i tri cho cic nghién eru
chusén gen 6n dinh

KET LUAN

Ching 1o da thiét ké dugce hai vector bicu mgn
thuc vat mang gen GA20 oxidase, co ngudn pic e
cay Keo tai tuong (4. manginm), dya trén vector gé¢
pCB301-Kan. Gen GA20 oxidase trong cau tric tha
nht duge diéu khién bat 35S promoter va c6 peptide
tin hiéu huéng protein vao ludi néi chit. trong ciu
trie thir hai gen GA20 oxidase duoc dicu khién boi
GA20 promoter. Su biéu hign cta gen GA20 oxidase
trong cic cdu tric dd dugc khing dih trong. thi
hién tam thor trén la cay thuoce la N
Jabucum, ditu dé chimg 16 cdc vector duge thidt ké
da hoat dgng trén cay md hinh Vi vdy. cac dong vi
Khuan A, mmefaciens CS8 (pGV2260) 131 16 hop
mang cic veetor nay Ja n_gufm nguyen ligu ¢o gia in
cho ¢ic nghicn c(ru chuycn gen én dinh

Loi cam o Cong trinh nghién cteu nay diege e
hién héng kinly phi e dé 1 i s6 CNSILDT 03/06-
10 thuce Chumg winhy trong diém Phet trién v img
ching cing nghe smh hoc trang linh viee nong nehicp
va pht trién néng thin den nam 2020 cua Bii Nong
nghidp v Phcit triéy nGng o Ceing twindy chrore thiee
hign tat Phong thi nghiém mong diém Cing nghé gen.
Vien Cing nghé smh hoc
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TRANSIENT EXPRESSION OF GA20 OXIDASE GENE ISOLATED FROM ACACIA
MANGIUM IN LEAVES OF NICOTIANA TABACUM L.

Huynh Thi Thu Hue, Duong Thi Thu Ha, Le Thi Thu Hien, Nong Van Hawi'

Institie of Genome Rescarch (IGR), Vietam dcademy: of Scicnce and Technology
SUMMARY

GA20 oxidas
Each gene eneudin,

are imparant enzymes i the osynthbene pathway of biaacive GA - phytohormones
GA20 oxidase win expressed specilically man organ w ot dellerent stages of plant
development GA20 oxidise gene was widely used in plant genetie transformation Previously, we hine
showed the result o isolation and seyuencing ol GA20 peonoter and GA20 axidise gene fiom A memgrm. In
Victnam, the GA20 oxidase ax alsoasolaed and sequenced from . trabudopses Toe the purpose ol genelic
engineering of plnts In this paper. we reported the camtruction ol two new recombinant Fi-plasmid pCB301-
Kan harbouring the GA20 promoter and GA20 axidase gene . We carried ol trimsicnt expression expetiments
of the GA20 oxidase gene in leaves of N rabacum The firt vecton, pCHIOT-ISSP-SP-GA20, containg
sequences of 358 promoter, GA2D oxidase ene amd signal peptide leadag expressed protein into endoplasimie
reticulum. The second veetor, pCBINT-GA20p-GA20, carnes full-length sequence off GA20 promter and the
GA20 oxidase gene The GA20 onidise gene 1 wo recombinant veetors has been expressed inmsieatly in
leaves of ' tohacn both at the levels of iranscription and translation By Tusing a coding sequence ol ¢-mye
peptide with sequence of GA2D oxidase gene, it s comvenient to check the expression of GA20 oxidas he
via Western blon. The Tosion protesn proadiced i lisnsient expression experiments conlirmed ll\m the
expression vectors [unctioned in the model plant cells So these veetors can be used for stable transfonmation
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