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PHAN LAP VA THIET KE VECTOR BIEU HIEN GEN LIEN QUAN DEN
KHA NANG CHIU HAN-GmMyb O’ DPAU TUONG
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SUMMARY

Towards over-expression of GmMyb - a potential drought
tolerance transcription factor

Among abiotic stress factors, drought has a biggest impact on crop yield worldwide. Previous
studies have shown that many transcription factors from the Myb family could play a signficant role
in drought tolerance. We isolated a GmMyb gen from soybean under mild drought conditions of 7%
sorbitol. GmMyb was inserted into the 35S overexpression cassette in pRTL2 plasmid. This
GmMyb overexpressing cassette was then incorporated into the binary vector pZY101-Asc which
carries the Basta herbicide resistance selection marker. Successful transformation of
Agrobacgerium tumefaciens with this construct provides starting material for creating and studying
potential drought tolerance crops.
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I. DAT VAN DE

Han han 1a tinh trang lugng nudc tu
nhién thdp hon murc trung binh trong mot
thot gian dai trén dién rong va mang tinh
khu vyc. Trong cac yéu tb bat loi cia moi
truong, han han anh hudong 16n nhat dén
ning suat cdy trong trén toan thé gidi
(Boyer, 1982). Mot s6 md hinh du doan
bién d6i khi hau cho thay han han sé& xay ra
thuong xuyén hon trong tuong lai do
nhiing tac dong dai han cuia hién tugng Am
1én toan cau (Salinger va cong sy, 2005;
Cook va cong sy 2007). Két qua l1a dién
tich dat canh tac ngay cang bi thu hep.
Truéc nhiing thach thiic néu trén, viéc
nghlen ctru phét trién nhitng gidng cay
trong méi c6 kha nang thich Gng, chbng
chiu cac diéu kién bit thuan dang 1a mot
trong nhimg muc tiéu hang dau cia cac
nha khoa hoc.

Kha ning chiu han ¢ cay trong la tinh
trang duoc kiém soat boi nhiéu gen.
Nhitng cong trinh nghién ctru vé co ché
phan tir kha nang chiu han ciua thuc vt
trong nhitng nim gan day da chi ra rang:

Cac gen tham gia vao qua trinh chiu han
cua thuc vat dugce chia thanh hai nhom:
Nhom 1- gen diéu khién (gen tong hop
protein diéu khién qua trinh phién mi -
transcription factor, kinase...) va Nhom 2-
gen chtc ning (gen tham gia vao qua
trinh tong hop photphatase, protease, late
embryogenesis abundant (LEA), céc
protein sinh tong hop amino acid, dudng:
proline, mannitol, sorbitol lam cho thuc
vat tao ra hang loat phan rng sinh hda va
sinh 1y dé ton tai va thich nghi (Kazuo va
Kazuo, 2005). Cac nghién ctru da cho
thay khi cay gip diéu kién bat lgi (han,
man...), chi can mot gen diéu khién hoat
dong s& kich hoat hang loat cac gen chirc
nang hoat dong nhim duy tri sy song sot
cua cay trong Trong s0 cac nhom gen
diéu khién, MYB 12 mot ho gen 1on voi
hon 190 gen dugc tim thiy trong hé gen
cua cdy Arabidopsis (Riechmann va cong
su, 2000). MYB dau tién duoc xac dinh 1a
v-MYB nam trong virus gia cam
myeloblastosis. Cho dén nay, di co rat
nhiéu gen MYB duoc xac dinh va hau hét
la & sinh vat Eukaryote. Protein MYB
duogc chia ra thanh 3 nhoém (1, 2 va 3) can
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et vao sb 1an lap lai cua cac nhom lién ké
trong domain MYB. Trong s6 3 nhom
nay, gen md hoa cho nhém 2 xuat hién
chu yéu ¢ té bao thuc vat. Gen MYB la
gen diéu khién tham gia vao nhiéu vai tro
khéac nhau nhu diéu kh1én su phat trién va
hinh thanh vai tro cua té bao, dap ing lai
sy thay d6i moi truong, kha niang chong
chiu sdu bénh hai va anh huong cua cac
hormone sinh hoc. O dau twong gen nay
dugc goi la Glycine max gene-GmMyb
(Liao va cong sw, 2008). P& phuc vu
nghién ciru chon tao giong cay trong, can
lya chon phén 1ap va thiét ké vector ting
cudng biéu hién gen khang han GmMyb
(XM _003549497).

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién ctru

Gidng dau tuong st dung cho thi
nghiém la Williams 82. Cac vat liéu va hda
chit bao gdm: B kit tach ARN tdng s6 SV
total RNA isolation system (Promega);
enzyme reverse transcriptase; doan moi
polyT; éng eppendorf 1,5 ml va 2 ml; 6ng
PCR 0,2ml; dAu con cac ¢& 10, 100, 1000p1,
nudc cat, chay su, cdi st, nito long, bo kit
tinh sach ADN Gencatch PCR purification
kit. Cac enzyme Pfu polymerase, Taq
polymerase, T4 ligase, thang ADN chuéan 1
kb plus tu Fermentas; cac vector: pGEMT,
pRTL2, pZY101-Asc. Trinh tu cac cap moi
sir dung trong nghién ctru gom:

GmMyb_F: ATGGCCCAGCGCCGCA

GmMyb_R: TCAGCAAGGCTTAATTT

GmMyb_Kpnl_F: GC GGTACC ATGGCCCAGCGCCGCA
GmMyb_BamHI_R: GC GGATCC TCAGCAAGGCTTAATTTCAAAACCTA
pRTL2_F: GGCGCGCC AAGCTTGCATGCCTGCAGGTCA

pRTL2_R: GGCGCGCC TGCATGCCTGCAGGTCACTGGA

2. Phwong phap nghién ctru
Tréng va xi Iy han

Hat dau tuong Williams 82 duoc cho
nay mam trong x0 nhua chira dat gia thé,
tudi nuée ddy du hang ngay. Sau ba tuan,
ngung tudi nudc trong 3 ngay, xu 1y han
nhan tao bang cich tudi 200 ml dung dich
sorbitol 7% (w/v). Mau 14 duoc thu tai 5
thoi diém: Ngay trude khi xir 1y han, sau xu
ly han 1h, 5h, 12h va 24h, xtt 1y lanh sau
trong nito 16ng (-196°C) dé lam ngung toan
bd cac phan tng sinh hoa, ngan chan su
phan huy ARN thong tin. Mau la duoc
nghién cling nito 16ng trong cdi sir da dugc
lam lanh bang nito 16ng cho dén khi thu
dugc bot min. Dung 30 mg bdt min mau 14
dé tach ARN theo quy trinh tach cua b kit
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SV Total ARN isolation (Promega). Mau
ARN téng s6 thu duoc kiém tra bang
Nanodrop va dién di.

Téng hop cDNA

Céc mau RNA tong sb thu tir cac miu
1a khic nhau dugc dung dé tong hop thu
vién cDNA. Mach b sung véi ARN thong
tin dugc tong hgp nhd enzyme phién ma
nguoc reverse transcriptase voi doan mdi
oligo dTa. Thanh phan phin tmg gom:
ARN tong sb (5ug), oligo (dT)0 50uM
(1ul), dNTP 10 mM (1pl), nudc cat da qua
xtt ly DEPC (4ul); & hdn hop trong 5 phut &
65°C, sau d6 chuyén sang giir trén dé trong
2 phiit. Thém vao hén hgp enzyme: Dich
dém 10x (2ul), MgCL 25 mM (4ul), DTT
0.1 M (2ul), RnaseOUT 40 U/ul (1ul),
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superScript III RT 200U/u 1 (1ul), tron nhe
nhang rdi thu bang ly tim nhanh, 1 trong 50
phut & 50°C. Ngung phan Gng phién ma
nguoc bang cach ¢ 5 phut & 80°C. Lam lanh
6ng nghiém trén d4, thu bang cach ly tim
nhanh, sau d6 thém Iul RnaseH va u ¢
37°C trong 20 phit dé phan hiy ARN.

Khuéch dai gen GmMyb tir thw vién
cDNA

Gen GmMyb duoc khuéch dai tir thu
vién ¢cDNA chiu han véi cip mdi dic hiéu
GmMyb F va GmMyb R véi thanh phan
phan tng: dung dich dém 10X (5ul), dNTP
10 mM (5 p 1), mdi GmMyb_F 10uM (5pl),
moi GmMyb R 10 p M (5ul), Pfu
polymerase 10 U/ul (1,25ul), cDNA (1pl),
H>0 (27,75ul). Chu trinh nhiét ctia phan ting
nhu sau: Bién tinh ¢ 95°C trong 3 phut; 40
chu ky: Bién tinh & 95°C trong 30 gidy, gin
moi & 55°C trong 30 gidy, kéo dai ¢ 72°C
trong 1 phit; kéo dai lan cudi & 72°C trong 7
phut. San pham PCR sau khi da dugc kiém
tra kich thudc bang dién di duoc tinh sach
bang bo kit Gencatch PCR purification theo
hudng dan cia nha san xuat.

Tao dau dinh cho san phdm PCR

San phém PCR sau khi tinh sach duoc
gan thém dau dinh adenine bang cach u véi
cac thanh phan sau & 72°C trong 30 phit:
San phidm PCR tinh sach (7ul), Taqg DNA
polymerase 10x buffer (1ul), dATP 10mM
(0,2ul), Tag DNA polymerase (0,5ul), H20
(1,3ul).

Thiét ké vector nhan dong gen
GmMyb

San pham PCR cua gen GmMyb da gin
dau dinh adenine duoc gén vao vector nhin
dong pGEM-T bang cach 1 voi cac thanh
phan sau qua dém ¢ 4°C: 2X Rapid
Ligation Buffer (5 p 1), pGEM-T plasmid
(50ng), San pham PCR gan dau dinh (1 p 1),
T4 DNA ligase (1 n1).

Thiét ké cassette biéu hién gen

Pé biéu hién gen GmMyb, gen duoc
gin vao gitta cassette 35S::PolyA cua
vector pRTL2, tao thanh cassette biéu hién
gen 35S::GmMyb::PolyA (hinh 1).

2742bp
pRTL2_F pRTL2_R
E— PLE—
35S promoter TEV enhancer MCS 358 PolyA
Ascl ) ~sc
GmMyb
GmMyb_Kpnl_F GmMyb_BamHI_R

1.534bp

Hinh 1: Cassette biéu hién gen GmMyb trong vector pRTL2
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GmMyb dugc khuéch dai tir pGEMT-
GmMyb nhu sau: Bém 10x (5ul), dNTP
10mM (ul), GmMyb_Kpnl_ F 10uM (5pl),
GmMyb_BamHI R 10 p M (5ul), Pfu
polymerase 10 U (1,25ul), pGEMT-
GmMyb plasmid 50 ng, H>O (27,75ul) theo
chu trinh: Bién tinh ¢ 95°C trong 3 phut; 40
chu ky: Bién tinh ¢ 95°C trong 30 gidy, gin
modi ¢ 55°C trong 30 gidy, kéo dai & 72°C
trong 1 phut; kéo dai 1an cudi & 72°C trong
7 phat. San pham PCR dugc kiém tra bang
phuong phap dién di va tinh sach, cit gi6i
han 14n luot véi Kpnl va BamHI. Véi Kpnl,
U mau gdm cac thanh phan sau ¢ 37°C
trong 1 gio: 10X NEBufferl (5ul), san
phim PCR (20ul), enzyme Kpnl (2,5ul),
H2O (22,5ul). Sau do tiép tuc cit voi
BamHI nhu sau: thém 10X NEBuffer 3
(6ul), enzyme BamHI (2,5ul), H2O (1,5ul),
tiép tuc 0 & 37°C trong 1 gio.

Tuong ty, cit gidi han vector pRTL2
voi Kpnl va BamHI sau do xu ly voi
enzyme shrimp alkaline phosphatase (SAP)
0 37°C trong 1 gio. Tinh sach bang kit
Gencatch.

San pham cit gigi han voi Kpnl va
BamHI cua gen GmMyb va plasmid pRTL2
sau khi da tinh sach duoc gin boi enzyme
n6i T4 ligase. Plasmid pRTL2-GmMyb thu
duoc dugc bién nap vao E. coli DHSa.
Khuan lac mang gen dugc xac nhin bang
PCR khuin lac. Cassette biéu hién gen
dugc khuéch dai v6i cap mdi dic hiéu
pRTL2 F va pRTL2 R, dugc xu ly voi
enzyme cit gi¢i han Ascl. Phan mg gom:
10x NEBuffer 4 (5ul), san pham PCR
(20ul), enzyme Ascl (2,5 p 1), H20
(22,5pul), 0 qua dém ¢ 37°C sau doé u 6 65°C
trong 20 phit dé bat hoat enzyme. San
pham cat gioi han duoc tinh sach bang kit
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Gencatch nhu da mo6 ta & trén. Tuong tu,
vector nhi thé pZY101-Asc dugc cat gidi
han bang Ascl, xtr 1y v6i shrimp alkaline
phosphatase va tinh sach bang Gencatch.

Cassette biéu hién GmMyb va vector
pZY101 sau khi di dwoc cit gigi han va
tinh sach dugc gin bang T4 ligase & 4°C
trong 16h. Vector nhj thé pZY101-GmMyb
dugc bién nap vao A. tumefaciens bang
phuong phap sbc nhiét va nudi ciy trén moi
truong thach LB chira streptomycin va
spectinomycin. Khuan lac moc trén moi
truong chon loc duge kiém tra béng PCR
v6i cip moi dic hidu.

I1I. KET QUA VA THAO LUAN

Xt 1y han véi dong dau twong Williams
82, thu mau 14, tong hop cDNA, phan 14p gen
GmMyb va dua vao vector biéu hién
pZY101-Asc duéi sy didu khién cia
promoter 35S. Sau khi xtr Iy han nhan tao
12h, cdy chua c¢6 biéu hién thiéu nudc trim
trong nhung da c¢6 biéu hién ciia gen GmMyb.

B,

Hinh 2: Cdy ddu twong 3 tudn tuéi (4)
va sau khi xuw Iy han 24h (B).

Tédch chiét ARN tir méu 14 sau xur ly
han

ARN téng s6 thu dugce co chat lugng
tot, két qua phéan tich cac mau ARN cho
thdy cac mau déu co chi sb Axeo/Aso va
Aseso/A230 trong khoang gidi han tur 1.8
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dén 2.2 voi nong do cao trén 1 p g/p L
Két qua dién di ciing cho thay cac mau
ARN c6 chat lugng cao, khéng bi phan
huy. Tir cac mau ARN nay, tién hanh tong
hop 5 thu vién cDNA. Dya vao trinh tu
nucleotide ctia gen GmMyb cong b trén
ngéan hang gen, tién hanh thiét két cap mdi
dic hiéu GmMyb F va GmMyb R dé
khuéch dai trinh tu nucleotide c6 chia
phan mi hoéa gen GmMyb. San pham PCR
gen GmMyb dugc thé hién trong Hinh 3.
Két qua dién di cho thdy san phdm PCR
rd nét nhat ¢ cdc mdu lh, 5h va 12h véi
kich thudc khoang trén 1500 bp, phu hop
v6i kich thuéc mong doi (1534 bp). San
phdm PCR duoc tinh sach rdi xu 1y voi
Taq polymerase dé tao dau dinh va duoc
gén vao plasmid pGEMT. Vector pGEMT
mang gen GmMyb dugc bién nap vao
ching khuan E. coli DH5a., nudi trén moi
truong chon loc ¢6 chira ampicillin, X-gal

tra. Két qua cho thdy trir khuan lac sé 4,
cac khuan lac déu cho két qua dwong tinh
vOi cap mdi dic hiéu va kich thudc san
phdm vao khoang 1500 dung véi kich
thudc mong doi (Hinh 4).

bp M. 1 2 i 4 5
—
1500
1000 - w—
500
Hinh 3

Hinh 3: Két qua dién di san pham PCR tir
cdc thie vién cDNA. M: Thang chudn DNA
1kb plus, Fermentas, 1-5 lan lwot cdc mau
c¢DNA thu ¢ Oh, 1h, 5h, 12h va 24h sau khi

va IPTG. Céac khuan lac mau tring moc xit Iy han.
trén moi truong chon loc dugc PCR kiém
M T el S e T s 9 o
bp
2000 ~
1500 =+ et s (R e —

1000 #°

Hinh4

Hinh 4: Két qua dién di 10 mau PCR khudn lac mang gen GmMyb. M: Thang chudn DNA
1kb plus, Fermentas. 1 - 10: PCR khuan lac.

So sanh trinh tw gen GmMyb tdach
dwoc véi cor so dir liéu

Tién hanh tach chiét plasmid ADN tir
khuan lac 5, 6 va 7 (Hinh 4) dé tién hanh
giai trinh tu gen. So sanh trinh tu GmMyb
phan lap dugc voi trinh tu trén co so dit liéu
NCBI nucleotide collection, trinh ty gen
GmMyb tir ca 3 chung khuan tring khép
voi gen GmMyb (ID: 100127377).

Thiét ké cassette biéu hién gen
GmMyb

Cassette biéu hién gen GmMyb dugc
thiét ké trén plasmid pRTL2. Gen GmMyb
duoc khuéch dai vi mdi xudi mang trinh tu
giéi han Kpnl va mdi nguoc mang trinh tyr
gidi han BamHI. San pham PCR va plasmid
pRTL2 duogc ct gidi han lan luot béi
BamHI va Kpnl, tinh sach va nbi bang T4
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ligase. San pham ndi duoc bién nap vao
DH5a. Cac chung khuin mang pRTL2-
GmMyb duoc kiém tra bang PCR khuan lac
v6i cap mdi pRTL2 F va pRTL2 R cho
thidy san pham PCR c6 chira du trinh tu
promoter, TEV, gen GmMyb va doan 35S
polyA dé cho kich thuéc nhu mong doi 1a
2.742 bp (Hinh 5).

bp M 1
5000 — o
3000 — = o
2000 — &
1500 - wm

—
500 — ;

Hinh 5: Anh dién di san pham PCR kiém
tra vector biéu hién gen GmMyb. M: Thang
chudan DNA 1kb plus, Fermentas. 1:
PRTL2-GmMyb.

bp M +) 1 2 3 (]

000 e
3000

2000 —m
1500

500 -

Hinh 6: Anh dién di san pham PCR khudn
lac A. tumefaciens mang vector pZY101-
GmMyb. M: Thang chudn DNA 1kb plus,

(+): pRTL2-GmMyb, I - 3: cdc khuan lac,

(-): doi chitng dm.

Vector nhi thé pZY101 va cassette
biéu hién gen 35S:GmMyb:polyA dugc cit
gidi han voi enzyme Ascl, tinh sach rdi gan
vao nhau tao thanh vector biéu hién
pZY101:GmMyb. Vector ndy duoc bién nap
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truc tiép vao vi khudn A. tumefaciens
EHA101 bang phuong phap xung dién, ciy
trén moi truong thach c6 bd sung khang
sinh  chon loc  spectinomycin  va
streptomycin. Khuén lac moc trén dia thach
duoc kiém tra bang phuong phap PCR
khuén lac véi cap mdi dic hiéu. Két qua
cho thy tit ca 3 khuan lac kiém tra déu
mang cassette voi kich thude gan 3.000 bp,
phu hgp véi kich thude mong doi 1a 2.742
bp (Hinh 6).

IV. KET LUAN

D3 phan 1ap va thiét ké thanh cong
vector  biéu  hién gen  GmMyb
(XM_003549497) dudi sy diéu khién cia
promoter 35S. Vi viéc chon vector tang
cuong biéu hién gen diéu khién GmMyb
mé ra tiém nang nghién clru, chon tao cac
gidng ddu tuong ciing nhu ciy trong bién
gen mai c6 kha nang chiu han mai.
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