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Tom tit. cDNA soi don cia gen GA20 mé héa cho enzym Gibberellin 20-oxidase tong hop tir
mARN tong sb tach chiét tir ciy Arabidopsis thaliana dwoc dung Iam khudn dé nhan gen GA20
nho cap moi dic higu thiét ké dya theo trinh tw nuclectide cua gen GA20 cong bd trén Ngan héng
gen (mésé AK221496). San pham PCR nhan gen dugc gin vao vector tach dong pBT -TA vabién
nap vao té bao vi khuan E.coli TOP10. Céc dong té bao mang gen quan tém dugc sang loc bang
céc ky thuat: nudi cay trén mdi truong chon loc, tach chiét plasmid va cit kiém tra plasmid bing
enzym gigi han, giai trinh tu nuclectide. Trinh tw nucleotide cia gen GA20 dugc phéan 1ap tir cay
Arabidopsis thaliana trong nghién ciru ndy c6 ty 18 twong dong cao (98-99,6%) so Véi céc trinh tu
nucl eotide caa gen GA20 cong bé trén Ngan hang gen.

Tur khoa: Arabidopsis thaliana, gen GA20, Gibberellin 20-oxidase, sinh truéng nhanh, tao dong

cDNA

1. Giéi thigu

Gen GA20 ma hda cho GA 20-oxidase la
mot enzym chia khoa c6 vai trd quan trong cho
qué trinh sinh tong hop Gibberdlin (GA) ¢ thuc
vat [1]. Enzym GA 20-oxidase c6 hoat tinh xtc
téc cho 3 phan tng oxy héa lién tiép, do |a
phan ung chuyén héa GA12/GA53 thanh
GA15/GA44, sau d6 tiép tuc chuyén héa
GA15/GA44 thanh GA24/GA19 va cudi cling
|& chuyén héa GA24/GA19 thanh GA9/GA?20.
Trong d6, GA9/GA20 |a dang tién chat truc tiép
dé chuyén héa thanh dang GA c6 hoat tinh sinh
hoc (GA4 va GAL) nho sy xUc tac cha enzym
3’-hydroxylase [2,3]. GA dang hoat dong c6
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téc dung diéu khién qué trinh phét trién ¢ thuc
vat, nhu: kich thich hat ndy mam, ra hoa, tao
qua, tang dién tich |4, kéo dai than lam cho cay
than gd tang truéng vé chiédu cao va duong kinh
[2,3]. Gen GA20 da duoc phan lap, biéu hién va
chuyén thanh cong vao nhidu déi tuong thuc
vat khac nhau, nhu: Thubc 14, Duong lai, Téo
[4] va d& chirng minh dwuoc cdy chuyén gen sinh
truong nhanh hon, c6 duong kinh than to hon,
sinh khdi Ién hon so véi cdy d6i chirng khong
chuyén gen [5]

Vé6i muc tiéu tao ngudn vat liéu phuc vu
cho tao gibng cay trong bién dbi gen sinh
truong nhanh, ching téi tién hanh nghién ciu
tao dong gen GA20 ma héa GA 20-oxidase tir
mARN théng qua cDNA ¢ cdy Arabidopsis
thaliana. Toan b chiéu dai phan tir cDNA cia
gen GA20 ¢ cdy Arabidopsis thaliana gdm
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1134 nucleotide, ma héa cho enzyme GA 20-
oxidase gom 377 axit amin vai khéi luong phan
tr khoang 43,4 kDa.

2. Vit liéu va phwong phép nghién ciru
2.1. Vit li¢u va héa chat

Céay Arabidopsis thaliana in vitro va vector
téch dong pBT-TA do phong Cong nghé Té bao
Thuc vat-Vién Coéng nghé Sinh hoc-Vién Khoa
hoc va Cong ngh¢ Viét Nam cung cip. Té bao
vi khuan E.coli TOP10, céc loai Kit va héa chit
cho tao dong gen do cac héng Invitrogen (M¥),
Reseachorganics (My), Fermentas (buc) va
Wako (Nhat) cung cap.

2.2. Phuong phép nghién citu

Tach mARN va téng hep cDNA: Téch
mARN téng sb va tong hop cDNA duoc thuc
hién theo huéng dan cia cac bd Kit nhu:
PureLink™ Plant RNA Reagent (Invitrogen —
My), mMRNA magnetic bead kit micro
(Invitrogen — My) va Superscript 111 1st strand
(Invitrogen — M¥).

Nhan gen GA20 tir cDNA: Cip mdi ding
dé nhan gen GA20 dugc thiét ké dua trén trinh
tu nucleotide cia gen GA20 ¢ cay Arabidopsis
thaliana cong b trén Ngan hang gen NCBI
(mé sb AK221496). Mdi xubi (AraGA20F) co
trinh tu nucleotide:

5" gccgaattcasaatggecgtaagtttcg 3', ¢6 chen
trinh ty cit cia enzym gidi han EcoRI (gaattc)
& ddu 5'; Mdi ngugc (AraGA20R) ¢ trinh tu
nucleotide: 5' gggtctagattcttagatggatttggtgag 3,
c6 chén trinh tu cit caa enzym giéi han Xbal
(tctaga) & dau 5'. cDNA soi don duoc ding 1am
khuén dé nhan gen GA20 bing ki thuat PCR.
Phan &ng nhan gen duoc thuc hién trong téng
thé tich 50pl voi cac thanh phan: DEPC treated
water: 38ul; 10X PCR buffer minus Mg2+: 5ul;

50mM MgCI2: 1,5ul; 10mM dNTP mix : 1ul;
10pM moi xudi AraGA20F: 1ul; 10pM moi
nguoc AraGA20R: 1ul; dich cDNA: 1ul; Taq
DNA polymerase (5U/ul): 0,5ul. Phan ung
duogc thuc hién theo chuong trinh: 94°C trong 3
phut; (94°C trong 45 gidy, 56°C trong 45 giay,
72°C trong 45 gidy, lap lai 40 chu ky); u ¢ 72°C
trong 8 phdt; san pham PCR duoc bao quan ¢
4°C.

Sang loc va phan tich trinh tw nucleotide
ciia gen GA20: San phim PCR duoc gin vao
vector tach dong pBT-TA nhd enzym néi T4
DNA ligase, sau d6 dugc bién nap vao té bao vi
khuan E.coli chung TOP10. Sau khi bién nap, té
bdo vi khuin dwoc cdy trai va nudi trén méi
truong LB dic ¢ bd sung X-gal va khéng sinh
Ampicillin (100pg/ml) dé chon loc céac dong té
b&o mang vector tach dong téi to hop. Cac dong
vi khuin dugc nhan 1én véi sb lugng 16n trong
méi truong LB long dé tach chiét plasmid cho
céc nghién ciu tiép theo. Cac dong plasmid
duoc cit kiém tra bang cap enzym gigi han
E.coRI va Xbal va dién di trén gel agarose 1%.
Trinh ty nucleotide cuia gen GA20 dugc xac
dinh bang phuong phép xé&c dinh trinh ty ty
dong trén may ABI PRISMR 3100 — Avant
Genetic Analyzer (ABI, M) tai phong Thi
nghiém Trong diém Cdng nghé gen-Vién Cong
nghé Sinh hoc-Vién Khoa hoc va Cong nghé
Viét Nam.

3. Két qua vathao luan
3.1. Tach chiét ARN

Két qua tach chiét ARN tong sb (khéng dua
anh) cho thdy, sir dung b hod chit chuin
“PureLink™ Plant RNA Reagent” cua héng
Invitrogen dé tach chiét ARN tong sb tir cay
Arabidopsis thaliana dat hiéu qua rat cao. ARN
téng sb thu dugc khéng bi dut gdy, dam bao cac
tiéu chuan k¥ thuat dé tién hanh c&c nghién ciru
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tiép theo. Vi mARN chi chiém mot ham luong
rat nho (khoang tir 1-3%) trong ARN téng sb va
trong d6 con chira kha nhiéu céc hop chit tha
sinh c6 thé gay anh huong dén két qua tdng hop
cDNA, nén néu sir dung truc tiép ARN téng sb
dé téng hop cDNA thuong gap nhiéu khé khan.
Dé nang cao hiéu qua tdng hop cDNA, cintién
hanh tinh sach mARN. mARN duoc tinh sach
tr dich ARN téng sb bing Kit "mRNA
magnetic bead kit micro” cia hang Invitrogen
cho chat luong tot dé tong hop cDNA.

3.2. Téng hop cDNA va nhan gen GA20

cDNA soi don tong hop tir MARN bang Kit
"Superscript 11l 1st strand” dwoc dung lam
khuén dé nhan gen GA20 bang ki thuat PCR
nhd cip mdi dic hiéu AraGA20F va
AraGA20R. Két qua nhan gen duoc kiém tra
bang dién di trén gel agarose 1% (hinh 1). Trén
dién di do chi thAy mét vach duy nhét, c6 kich
thuéc khoang 1,15 kb twong duong vai kich
thuéc cia gen GA20 theo ly thuyét. Nhu vay,
budc diu cd thé so bo két luan: da nhan dugc
gen GA20 va cap mdi dung dé nhan gen GA20
tir khuébn cDNA soi don larat dac higu.

M 1 2

bp

1.636
San phim PCR
1.018

Hinh 1. Két qua nhan gen GA20 tir cDNA soi don
M. thang ADN chuan 1kb; giéng 1-2: san pham
nhan gen GA20 tir cDNA

3.3. Sang loc gen GA20

Chon loc nhitng dong vi khuan sinh trueng
trén méi truong c6 khang sinh chon loc, vi
ching chinh la cac dong mang plasmid chira
gen khang khéng sinh. Tuy nhién, khdng phai
tat ca cac khuan lac tring déu mang plasmid c6
gen quan tdm, ma do ching c6 thé 1a nhiting
khuin lac chtra vector mang gen LacZ mit kha
niang tong hop enzym R-galactosidase phan giai
co chit X-gal thanh sin phim c6 mau xanh.
Nhung viéc lya chon céc khuan lac trang dé tién
hanh téach chiét plasmid ciing d& loai bo duoc
phan 16n céc truong hop khéng mong mudn.
Tién hanh Iy 4 khuan lac tring (ki hiéu tir GA1
— GA4) ciy vao 4 lo (dung tich 10ml), mdi lo
chira 3 ml méi truong LB b sung Ampicillin
(100 pg/ml), nudi & 37°C qua dém. ADN
plasmid dugc tach ra khoi céc dong té bao vi
khuan dé kiém tra bang dién di trén gel agarose
1%. Két qua thu dugc (hinh 2A) cho thiy cac
dong plasmid GA1, GA3 va GA4 déu cd kich
thuéc 16n hon kich thuéc dong GA2 (twong
duong voi kich thudgc cia vector pBT-TA),
nghia la cac dong plasmid nay da duogc chén
thém doan ADN ngoai lai (c6 thé |a gen quan
tam). Bé co co so két luan cac dong GA1, GA3
va GA4 mang gen quan tam, tién hanh chon
dong GA1 lam dai dién dé cit kiém tra bang
cip enzym gi6i han E.coRI va Xbal. Két qua
diéen di san pham cit plasmid dong GA1 (giéng
1) trén hinh 2B cho thiy, ciing voi vach ADN
twong duong véi kich thuéc cuna vector pBT-
TA, xuét hién vach ADN c6 kich thuéc khoang
1,15 kb, twong duong véi kich thudc caa gen
GA20 theo ly thuyét va véi kich thuéc cia san
phan PCR nhan gen GA20 (giéng 2). Nhu vay,
budc dau co thé két luan dong plasmid téi to
hop GA1 mang gen quan tdm GA20.
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bp

Hinh 2B. San pham cit kiém tra plasmid dong GA1
bing enzym E.coRI va Xbal
M. Thang ADN chuan 1 kb
Giéng 1: plasmid dong GA1cit bang E.coRI va Xbal
Giéng 2: san phim PCR nhan gen GA20.

Hinh 2A. Plasmid téch tir cac thé bién nap
M. Thang ADN chuan 1 kb
Giéng 1-4: plasmid céc dong GA1-GA4.

3.4. Xac dinh trinh ty nucleotide ciia gen GA20

Pé khing dinh chic chin dong plasmid GA1 mang gen GAZ20, tién hanh xéc dinh trinh tu
nucleotide cia doan ADN chén trong vector tach dong pBT-GA20 (dong GA1L) (hinh 3). Trinh tu
nucleotide cia doan ADN chén dugc so sanh voi cac trinh ty nuclectide cia gen GA20 & cay
Arabidopsis thaliana d4 duoc cong bb trén Ngan hang gen (bang 1).

GCCGAATTCAAAATGGCCGTAAGTTTCGTAACAACATCTCCTGAGGAAGAAGACAAACCGAAGCTAGGCCTTGGAAACATTCA
AACTCCGTTAATCTTCTACCCTTCAATGCTTAACCTTCAAGCCAATATCCCAAACCAATTCATCTGGCCTGACGACGAAAAACCTT
CCATCAACGTTCTCGAGCTTGATGTTCCTCTCATCGACCTTCAAAACCTTCTCTCTGATCCATCCTCCACTTTAGATGCTTCGAGA
CAGATCTCTGAGGCCTGTAAGAAGCACGGTTTCTTCCTCGTGGTCAATCACGGCATCAGCGAGGAGCTTATTTCAGACGCTCATGA
ATACACGAGCCGCTTCTTTGATATGCCTCTCTCCGAAAAACAGAGGGTTCTTAGAAAATCCGGTGAGAGTGTTGGCTACGCAAGCA
GTTTCACCGGACGCTTCTCCACCAAGCTTCCATGGAAGGAGACCCTTTCTTTCCGGTTTTGCGACGACATGAGCCGCTCAAAATCC
GTTCAAGATTACTTCTGCGATGCGTTGGGACATGGGTTTCAGCCATTTGGGAAGGTGTATCAAGAGTATTGTGAAGCAATGAGTTC
TCTATCACTGAAGATCATGGAGCTTCTGGGGCTAAGTTTAGGCGTAAAACGGGACTACTTTAGAGAGTTTTTCGGAGAAAACGATT
CAATAATGAGACTGAATTACTACCCTCCATGTATAAAACCAGATCTCACACTAGGAACAGGACCTCATTGTGATCCAACATCTCTT
ACCATCCTTCACCAAGACCATGTTAATGGCCTTCAAGTCTTTGTGGAAAATCAATGGCGCTCCATTCGTCCCAACCCCAAGGCCTT
TGTGGTCAATATCGGCGATACTTTCATGGCTCTATCGAACGATAGATACAAGAGCTGCTTGCACCAGGCGGTGGTGAACAGCGAGA
GCGAGAGGAAATCACTTGCATTCTTCTTGTGTCCGAAAAAAGACAGAGTAGTGACGCCACCGAGAGAGCTTTTGGACAGCATCACA
TCAAGAAGATACCCTGACTTCACATGGTCTACGTTCCTTGAGTTCACTCAGAAACATTATAGAGCAGACATGAACACTCTCCAAGC
CTTTTCAGATTGGCTCACCAAACCCATCTAAGAATCTAGACCC

Hinh 3. Trinh tu chanucleotide gen GA20 (dong GA1) phan lap tir cay Arabidopsisthaliana.
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Bang 1. Két qua Blast trinh tu nucleotide gen GA20 (dong GA1) véi cac trinh tu nucleotide ciia gen GA20
& cay Arabidopsisthaliana da dugc cdng bd trén Ngan hang gen

ACEES=R Desaition s’:::e ;‘:}51 cn?.fl:!i?;e -"valliue i:::t
AK221496.1 | Arabidopsis thaliana mRNA for gibberellin 20-oxidase - Arabidopsis | 2067 2067 100% 0.0 59%
NM 118674.4 | Arabidopsis thaliana GA200X1; gibberellin 20-oxidase (GA200X1) r| 2061 2061 100% 0.0 99%
¥33379.1  Adhaliana mRNA for gibberellin 20-oxidase (1259 bp) 2034 | 203 100% 0.0 99%
BX326338.1 | Arabidepsis thaliana Full-length cONA Complete sequence fromclon 2006 2006 100% 0.0 93%

Arabidopsis thaliana DNA chromosome 4, contig fragment No. 63 1003 2071 100% 0.0 59%

Arabidopsis thaliana DNA chromosome 4, BAC clone T30C3 (ESSA | 03 2071 100% 0.0 99%

Arabidopsis thaliana truncated gibberellin 20-oxidase (GAS) gene, ¢ 995 2032 100% 0.0 55%

Arabidopsis thaliana Landsberg erecta gibberellin 20-oxidase (GAS) 5998 2033 100% 0.0 55%

Arabidopsic thaliana Full-length cONA Complete sequence from clen 870 2032 100% 0.0 59%

Arabidopsis thaliana Columbia aibberellin 20-oxidase (GAS) gene, ¢ 931 1588 100% 0.0 99%
Két qua x&c dinh trinh ty nuclectide cua gen L&i cam on

GA20 dong GA1 (hinh 3) cho thiy, toan bo
chiéu dai soi cDNA (ving khung doc — ORF)
gém 1134 nuclectide ma& hdéa cho phan tu
enzym Gibberdlin 20-oxidase gom 377 axit
amin. Két qua Blast trinh ty nucleotide cua gen
GAZ20 véi céc trinh tu nucleotide caa gen GA20
& cdy Arabidopsis thaliana da dugc cong bd
trén Ngan hang gen cho thiy c6 ty 1& tuong
ddng rat cao (98-99,6%), dic biét véi trinh tu
nucleotide cuia gen GA20 c6 ma sb
AK221496.1 (twong dong 99,6%) la trinh ty
duoc sir dung dé thiét ké cip méi cho nhan gen
GA20 trong nghién ciru nay.

4. Két luan

ba phén lap thanh cong gen GA20 tur
mMRNA cua cdy Arabidopsis thaliana, toan bo
vung khung doc mang mé di truyén cia gen
GA20 gom 1134 nucleotide ma hda cho phan tu
enzym Gibberdlin 20-oxidase gom 377 axit
amin.

Cong trinh hoan thanh véi sy hd tro kinh
phi cia dé tai thuoc Chuong trinh trong diém
Cong nghé Sinh hoc Nong nghiép va Thay san,
Bo Nong nghiép va PTNT.
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from Arabidopsis thaliana
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The GA20 gene encodes gibberellin 20-oxidase. Gibberdlin 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 devel opment, fruit setting and development. We report here the cloning and sequencing
of a full-length 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 111 1st strand Kit - Invitrogen — 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 full-length cDNA of GA20 gene contains 1134 bp encoding 377
amino acid. In comparisons of nuclectide sequences of full-length cDNA and nucleotide sequences of
GA20 on NCBI (Accession no. AK221496) shown similar degree of 99,6%.

Keywords: Arabidopsis thaliana, cDNA cloning, fast-growing, GA20 gene, gibberelin 20-
oxidase.



