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T6m tit. cDNA sgi tlon cria gen GA20 md h6a cho enzym Gibberellin 20-oxidase t6ng hqp tu
mARN t
nhd c{p
gen (md
n4p viro t6 bao vi Y,h,udn E.coli TOPl0. C6c

c6c k! thuflt: nu6i cdy tr€n m6i trudng chqn
enzym gidi h4n, gidi trinh tg nucleotide. Trinh t.u nucleotide cria gen GA20 dugc phAn lflp ttr cdy

Arabidopsis thaliana trong nghiCn cuu ndy c6 t! lQ tuong d6ng cao (98-99,6%o) so vdi c6c trinh qu

nucleotide cria gen GA20 c0ng bd tr6n Ngdn hdng gen.

T* kh6a: Arabidopsis thaliana, gen GA20,rGibberellin 2O-oxidase, sinh tru0ng nhanh, t4o ddng

cDNA

1. Gi6i thiQu

Gen GA20 md h6a cho GA 20-oxidase ld

mQt enrym chia kho5 c6 vai trd quan trgng cho

qui trinh sinh t6ng hqp Gibberellin (GA) d thyc
v|t []. Enzym GA 2O-oxidase c6 hoat tinh xric

tdc cho 3 phAn img oxy h6a li€n ti6p, cl6 ld:

phAn ftng chuy6n h6a GA121GA53 thdnh

GAI5/GA44, sau d6 ti6p tuc chuy6n h6a

cAl5/GA44 thdnh GA24lGAl9 vd cutii cirng

ld chuyiSn hoa GA24lGAl9 thdnh GA9/GA20.

Trong d6, GA9/GA20 ld dang tiAn ch6t trgc ti6p

d6 chuy,5n h6a thdnh d4ng GA c6 ho4t tinh sinh

hgc (GA4 vd GAI) nhd sq xirc t6c cia enrym

3B-hydroxylase 12,31. GA dpng hogt ilQng c6

' T6c giit li6n hQ. DT.: 84-4-33724"23.
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t6c dpng di6u khi6n qu5 trinh ph5t tri0n d thgc

vft, nhu: kich thich h4t nAy mAm, ra hoa, t4o

qui, tdng diQn tfch 16, k6o ddi thdn ldm cho cdy

thAn g5 t[ng truong vA chi6u cao v]r ttuong kinh

[2,3]. Gen GA20 dd tlugc phdn lAp, bi6u hiQn vd

chuytin thdnh c6ng vio nhi6u <t5i tuqng thr,rc

vit kh6c nhau, nhu: Thu6c 16, Duong lai, Tilo

[4] vd de chring minh dugc cay chuy6n gen sinh

truong nhanh hcrn, cci dudng kinh th6n to hon,

sinh khtii l6n hcm so v6i cdy ddi chring kh6ng

chuytin gen [5]

Vdi mgc ti6u t4o ngudn vdt liQu phpc vp

cho t4o gi6ng cAy trdng bit5n d6i gen sinh

truong nhanh, chring t6i ti6n hdnh nghi€n criu

t4o ddng gen GA20 m5 h6a GA 20-oxidase tu
mARN th6ng qua oDNA d cAy Arabidopsis

thaliana. Todn bQ chi€u dni phdn t& cDNA cria

gen GA20 o cdy Arabidopsis thaliana g6m
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1134 nucleotide, md h6a cho errryme GA 20-

oxidase g6m377 axit amin voi khdi lugng phdn

tir khoing 43,4k'Da.

2.VAtliQu vir ph.uong phfp nghiOn crfru

2.1. Vdt liQu vd h6a chtit

CA,,y Arabidopsis thaliana in vitro vd vector

t6ch ding pBT-TA do phong COng nghQ t6 Uao

Thpc vit-ViQn Cdng nghQ Sinh hqc-ViQn Khoa

hgc vir C6ng nghp ViQt Nam cung cAp' T€ biro

ui t t uAn r.ioti tOpt0, c5c loai Kit vd h6a chAt

cho t4o ddng gen do c6c hSng Invitrogen (M!),

Reseachorganics (M!), Fermentas (Dfc) vd

Wako (Nhdt) cung c6P'

2.2. Phuong PhdP nghiAn c*u

Tdch ruARN vd ting hqP cDNA: T6ch

mARN tdng s6 vd t6ng hqp oDNA tlugc thqb

hi€n theo hucrng din cria c5c bQ Kit nhu:

PurelinkrM Plant RNA Reagent (Invitrogen -
My), mRNA magnetic bead kit micro

(Invitrogen - My) vir Superscript III lst strand

(Invitrogen - MY).

Nhdn gen GA20 til cDNA: CIP m6i dirng

d6 nhAn gen GA20 <lugc thit5t kt5 dqa tr€n trinh

tu nucleotide cfia gen GA20 0 c6ry Arabidopsis

thaliana cdng bti tr€n Ngdn hdng gen NCBI

(ma sd AK22l4g6). Mdi xu6i (AraGA20F) c6

trinh qu nucleotide:

5' gccgaattcaaaatggccgJaagtttcg 3', c6 chdn

trinh tu c6t cria enzym gi6i h4n EcoRl (gaattc)

o dAu 5'; M6i ngugc (AraGA20R) c6 trinh t.u

nucleotide: 5' gggtctagattcttagatgggtft g{tgag 3' ,

c6 chdn trinh tg cit cria enzym gi6i hqn XbaI

(tctaga) d ddu 5'. oDNA sgi don <lugc dirng lirm

khudn d€ nhdn gen GA20 bing k! thu|t PCR'

Phin ung nh6n gen tlugc thgc hiQn trong t6ng

th6 tich 50pl vdi c5c thdnh phdn: DEPC treated

water: 38pl; 10X PCR buffer minus Mg2+: 5pl;

50mM MgCl2:1,5P1; 10mM dNTP mix : lPl;

10pM mOi xu6i AraGA20F: lPl; 10PM m6i

ngugc AraGA20R: lpl; dich oDNA: lSi; Taq

DNA polymerase (5U/pl): 0,5p1' Phin ung

dugc thqc hiQn theo chucrng trinh: 94uC trong 3

phft; (940C trong 45 gidy, 560C trong 45 gi6y,

72oC t'rong 45 giiy,l[p lai 40 chu k]); ri d 720C

trong 8 phrit; sin phAm PCR dugc bAo qu6n d

40C.

Sdng lgc vd phAn ilch trinh try nucleotide

cfia gei GA20: Sin phAm PCR dugc gin vdo

vector t6ch dong pBT-TA nhd enzym n6i T4

DNA ligase, sau d6 <tugc bi6n n4p vdo.t6 bdo vi

khuAn E.coli chirng TOPl0. Sau khibi€n n4p, t€

bdo vi khuAn dugc c6y trAi vh nu6i tr€n m6i

trudng LB dac c6 b6 sung X-gal vi khSng sinh

empicittir, (100pg/ml) d6 chqn.lqc c6c ddng tl5

bdo mang vector t6ch ddng t6itd hqp' C6c ddng

vi khuAn dugc nhdn l€n v6i sd lugng l6n trong

m6i trudng LB long <16 t6ch chi6t plasmid cho

c6c nghiCn cuu tilip theo. C5c ddng plasmid

dugc c6t ki6m tra bing c[p enzym gi6i h4n

E.coRI vd XbaI vd ctiQn di tr€n gel agarose lo%'

Trinh tu nucleotide cita gen GA20 dugc x6c

ttlnh bing phucrng ph6p x6c <tinh trinh t.u t.u

itQng tr€n m6y ABI PRISMR 3100 - Avant

Genetic Analyzer (ABI, My) tai phdng Thi

nghiQm Trgng di6m C6ng nghQ gen-ViQn C6ng

nghQ Sinh hqc-ViQn Khoa hgc vd C6ng nghQ

Vi€tNam.

3. X6t qui vir thio lufn

3.L Tdch chiiit ARN

Ktit quA t6ch chi6t ARN t6ng s6 (kh6ng tlua

6nh) cho th6y, sri dung b0 ho6 chdt chu6n

"PurelinkrM Plant RNA Reagent" cira hdng

Invitrogen aC tacn cni6t RFN tdng s6 tir cAy

Arabidopsis thaliana dat hiQu qud rAt cao' ARN

t6ng sd thu dugc kh6ng bi dft gdy, dim bio c6c

ti€u chuAn k! thuit dC ti6n hinh c6c nghiOn cuu
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ti6p theo. Vi mARN chi chi6m m6t hdm lucmg

r6t nh6 (khoing tt I-3%) trong ARN ttSng sti vi
trong d6 cdn chria kh6 nhi6u c5c hqp ch6t thir
sinh c6 th6 gdy dnh hudng dtln krit qud t6ng hqp
oDNA, n6n n6u sri dqng truc ti6p ARN t6ng s6

dO t6ng hqp cDIllA thuong gdp nhi€u kh6 khdn.

D'5 ndng cao hiQu qu6 tdng hqp cDNA, cAn ti6n
hdnh tinh spch mARN. mARN duoc tinh sach

tir dich ARN t6ng s6 bing Kit "mRNA
magnetic bead kit micro" cria h6ng Invitrogen
cho ch6t luqng t6t d€ t6ng hqp cDNA.

3.2. T6ng hqp cDNA vd nhdn gen GA20

cDNA sgi dcrn tdng hgp tir mARN bing Kit
"Superscript III lst strand" <tugc dirng ldm
khudn ctii nhdn gen GA20 bing k! thuAt PCR

;..nhd c{p m6i dic hiQu AraGA20F vd
AraGA20R. K6t qu6 nhAn gen tlugc ki6m tra
bing cliQn di tr6n gel agarose 1% (hinh l). Tr6n
di€n di d6 chi th6y mQt v4ch duy nh6t, c6 kich
thu6c khodng l,l5 kb tuong tlucrng vdi kich
thu6c cria gen GA20 theo l! thuyt5t. Nhu vdy,
budc dAu c6 thii so b0 k6t luAn: cl6 nhdn dugc
gen GA20 vi cip mOi dtrng dti nhdn gen GA20
ttr khu6n cDNA sgi dcm ld rAt dac hi€u.

NiI2

Sdn phAm PCR

Hinh l. K€t qud nhdn gen GA20 tu cDNA sgi dcrn

M. thang ADN chuAn lkb; gi6ng l-2: sin phAm
nhin gen GA20 tU cDNA.

3.3. Sdng lqc gen GA20

Chgn loc nhfrng ddng vi khuAn sinh trudng
tr6n mOi trudng c6 kh6ng sinh chon loc, vi
chring chinh ld c6c ddng mang plasmid chria
gen khdng kh6ng sinh. Tuy nhi6n, khdng phdi

tdt ch cilc khuAn l4c tr6ng itAu mang plasmid c6

gen quan tAm, mir do chring c6 th,5 ld nhftng

khuAn lac chfa vector mang gen LacZ mdt |,hit
ning tdng hqp enzym B-galactosidase phAn gi6i
co ch6t X-gal thdnh sdn phAm c6 mdu xanh.

Nhung viQc lga chon c6c khuAn lac tring dC ti6n
hdnh t6ch chi6t plasmid cflng c15 loai b6 ctugc

phAn lcrn c5c trudng hqp kh6ng mong mu6n.

Ti6n hdnh l6y 4 khuAn l4c tr6ng (ki hiQu tu cAl
- GA4) cAy vdo 4 l9 (dung tich l0ml), m5i lq
chfra 3 ml m6i trudng LB bd sung Ampicillin
(100 pglml), nudi 6 37oC qua tl€m. ADN
plasmid tlugc t5ch ra khoi cric ddng t6 bdo vi
khuAn aC ti6m tra bing diQn di tr€n gel agarose

l%. K€t qui thu dugc (hinh 2A) cho th6y cdt
ddng plasmid GAl, GA3 vd GA4 d6u c6 kich
thu6c lon hcrn kich thudc ddng GA2 (tuong
<luong v6i kfch thu6c cira vector pBT-TA),
nghia ld c6c ddng plasmid ndy tld duoc chdn

th€m dopn ADN ngoai lai (c6 th6 ld gen quan

tAm). Dd c6 co sd k6t lu{n c6c ddng GA1, GA3

vd GA4 mang gen quan tdm, tii5n hAnh chgn

ddng GAl ldm cl4i diQn de cat tcl€m tra bing
c{p enzym gidi han E.coRI vd Xbal. Ki5t quA

ttiQn di s6n phAm c6t plasmid ddng GAI (giting
l) tr€n hinh 28 cho th6y, cirng v6i vach ADN
tuong duong v6i kich thudc cria vector pBT-
TA, xuAt hi€n vpch ADN c6 kich thu6c khoing
1,15 kb, tucrng tluong v6i kich thu6c cria gen

GA20 theo lf thuy6t vd vdi kfch thudc cria sdn

phAn PCR nhAn gen cA20 (giting 2). Nhu v{y,
bu6c dAu c6 th6 ktit lufln ddng plasmia tai tO

hqp GAI mang gen quan tAm GA20.

l.636

1.018
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Hinh 2A. Plasmid t6ch tu c6c th6 bi6n n4p

M. Thang ADN chudn I kb

Git5ng l-4: plasmid c6c ddng GAI-GA4'

Hinh 2B. San phAm cit ki6m tra plasmid ddng GAI
bdng enzYm E.coRI vd Xbal

M. Thang ADN chudn I kb

Gi6ng l: plasmid ddng GAlcat bing E.coRI vdXbaI

GiiSng 2: sdn phdm PCR nh6n gen GA20.

3.4. Xac dinh trinh tq nucleotide cia gen GA20

O6 khing dinh chic chin ddng plasmid pAl mang gen GA20, titin hdnh x6c dinh trinh tg

nucleotide cfia clogn ADN chdn trong vector tSch ddng pBT-GA20 (ddng GAI) (hinh 3)' Trinh tt'r

nucleotide cira do4n ADN chdn dugc so s6nh vdi c6c trinh t.u nucleotide cira gen GA20 d cAy

Arabidopsis thaliana tl6 <lugc cdng bti tr€n Ngdn hdng gen @ang l)'

GCC CCGTMGTTTCGTAACAACATCTCCTGAGGAAGAAGACAAACCGAAGCTAGGCCTTGGAAACATTCA

AACTCCGTTAATCTTCTACCCTTCAATGCTTAACCTTCAAGCCAATATCCCAAACCAATTCATCTGGCCTGACGACGAAAAACCTT

CCATCAACGTTCTCGAGCTTGATGTTCCTCTCATCGACCTTCAAAACCTTCTCTCTGATCCATCCTCCACTTTAGATGCTTCGAGA

CAGATCTCTGAGGCCTGTAAGAAGCACGGTTTCTTCCTCGTGGTCMTCACGGCATCAGCGAGGAGCTTATTTCAGACGCTCATGA

ATACACGAGCCGCTTCTTTGATATGCCTCTCTCCGAAAAACAGAGGGTTCTTAGAAAATCCGGTGAGAGTGTTGGCTACGCAAGCA

GTTTCACCGGACGCTTCTCCACCAAGCTTCCATGGAAGGAGACCCTTTCTTTCCGGTTTTGCGACGACATGAGCCGCTCAAAATCC

GTTCAAGATTACTTCTGCGATGCGTTGGGACATGGGTTTCAGCCATTTGGGAAGGTGTATCAAGAGTATTGTGAAGCAATGAGTTC

TCTATCACTGAAGATCATGGAGCTTCTGGGGCTAAGTTTAGGCGTAAAACGGGACTACTTTAGAGAGTTTTTCGGAGAAAACGATT

CAATAATGAGACTGAATTACTACCCTCCATGTATAAAACCAGATCTCACACTAGGAACAGGACCTCATTGTGATCCAACATCTCTT

ACCATCCTTCACCAAGACCATGTTAATGGCCTTCAAGTCTTTGTGGAAAATCAATGGCGCTCCATTCGTCCCAACCCCAAGGCCTT

TGTGGTCAATATCGGCGATACTTTCATGGCTCTATCGAACGATAGATACAAGAGCTGCTTGCACCAGGCGGTGGTGAACAGCGAGA

GCGAGAGGAAATCACTTGCATTCTTCTTGTGTCCGAAAAAAGACAGAGTAGTGACGCCACCGAGAGAGCTTTTGGACAGCATCACA

TCAAGMGATACCCTGACTTCACATGGTCTACGTTCCTTGAGTTCACTCAGMACATTATAGAGCAGACATGAACACTCTCCAAGC

CTTTTCAGATIGGCTCACCAAACCCAT CCC

Hinh 3. Trinh t.u cria nucleotide gen GA20 (ddng GAI) phdn lQp fir cdy Arabidopsis thaliana.
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BAng L Ki5t qud Blast trinh t.u nucleotide gen GA20 (ddng GAI) vdi c6c trinh tg nucleotide cia gen GA20

6 cdy Arabidopsis thaliana dd dugc c6ng b6 trdn NgAn hdng gen
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Kt5t qud xdc dinh trinh tg nucleotide cria gen

GA20 ddng GAl (hinh 3) cho th6y, todn bQ

chi6u ddi sgi cDNA (ving khung dqc - ORF)

gdm 1134 nucleotide md h6a cho ph6n tu
enzym Gibberellin 20-oxidase g6m IZZ aiit
amin. K6t qui Blast trinh tir nucleotide cria gen

GA20 vdi c6c trinh tu nucleotide cia gen GA20

d cdy Arabidopsis thaliana dd tlugc c6ng b5

trdn NgAn hirng gen cho th6y c6 tj' lQ tuong

d6ng r6t cao (98-99,6%o), ddc biet vdi trinh tu
nucleotide cia gen GA20 c6 md s6

AK22l4g6.l (tuong d6ng 99,6Yo) ld trinh tU

dugc sri dung tl6 tnit5t ti5 cap m6i cho nhAn gen

GA20 trong nghidn cr?u ndy.

4. K6t tufln

Dd ph6n lip thdnh cdng gen GA20 tir
mRNA cria c6y Arabidopsis thaliana, todn bQ

virng khung dgc mang mi di truy€n cria gen

GA20 gdm I134 nucleotide md h6a cho phAn tt
enzym Gibberellin 20-oxidase gdm 377 axit

amln.

Ldi cim on

Cdng trinh hodn thdnh v6i su h5 trq kinh
phi cria dO tdi thuQc Chuong trinh trqng di6m

C6ng ngh6 Sinh hoc Ndng nghiQp vd Thiry sdn,

BQ N6ng nghigp vd PTNT.
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Molecular cloning of a cDNA encoding gibberellin 2O-oxidase
from Arabidopsis thaliana

Ho Van Giang, Ha Van Huan, Le Thi Huyen, Bui Van Thang, Ngo Van Thanh

,Biotechnologt 

Center, Viet Nam Forestry University, Xuan Mqi, Chuong My, Hanoi, Vietnam

The GA20 gene encodes gibberellin 2O-oxidase. Gibberellin 20-oxidase is one of the dioxygenases

which catalyzes the sequential oxidation and elimination of C-20. Gibberellins (GAs) are natural

tetracyclic diterpenoid carboxylic acids. Certain GA's function is as plant growth regulators,

controlling many aspects of plant development, including seed germination, stem elongation, flower

formation and development, fruit setting and development. We report here the cloning and sequencing

of a fulllength cDNA encoding GA 20- oxidase from Arabidopsis thaliana. Total mRNA isolated

from Arabidopsis thaliana seedlings was used for cDNA synthesis. First strand cDNA was reverse-

transcribed by reverse transcriptase (Superscript III lst strand Kit - Invihogen - USA). The amplified
PCR products from the first strand cDNA were cloned into a plasmid vector using a TA- Cloning kit
and subsequently sequenced. The fullJength cDNA of GA20 gene contains 1134 bp encoding 377

amino acid. In comparisons of nucleotide sequences of full-length oDNA and nucleotide sequences of
GA20 on NCBI (Accession no. AK22I496) shdwn similar degree of 99,60/o. !:l

Keywords: Arabidopsis thaliana, oDNA cloning, fast-growing, GA20 gene, gibberellin 20-

oxidase.


