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THIET KE VECTOR CHUYEN GEN THUC VAT
MANG GEN MA HOA PROTEIN DREB7 CUA CAY PAU TUONG
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TOM TAT

Dau tuong 1a loai cdy trong nhay cam véi cac stress phi sinh hoc va thugc nhém ciy chdng chiu
kém, do vay van dé dit ra 1a ing dung cong nghé nao dé tang cuong kha ning chdng chiu cac
stress cuia cay dau twong trong bdi canh bién doi khi hau hién nay. Protein dehydration-responsive
element binding (DREB) 13 nhan t6 phién mé kich hoat céc gen lién quan dén tinh chong chiu cac
stress phi sinh hoc ctia cdy dau twong. Viée ting cuong biéu hién gen DREB s& lam ting hoat dong
phién ma cta cac gen chtic ning va ning cao kha nang chdng chiu cac stress cua cay dau twong.
Trong bai bao nay, ching tdi trinh bay két qua thiét ké vector chuyén gen thuc vat
pBI121_GmMDREB7 dé bién nap vao cay dau trong nham tao dong chuyén gen c6 kha ning chdng
chiu cac stress cua méi truong. Gen GmMDREB7 dugc tong hop nhan tao ¢6 609 bp, gém ving ma
hoa, doan nucleotide chira vi tri cit ciia cip enzyme gidi han Xbal/ Sacl, trinh tw mé& héa peptid
khang nguyén cmyc. Hoat dong cua vector chuyén gen pBl121_GmDREB7 dugc danh gia trén ciy
thudc 14 thong qua phan tich PCR va RT-PCR.

T khéa: ddu twong; GmDREB7; ho nhdn té phién ma AP2; stress phi sinh hoc; vector chuyén
gen thyc vat.
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ABSTRACT

Soybean is a crop sensitive to abiotic stresses and belongs to group of crops that are abiotic stress-
resistant crops at a low level, therefore the issue raised is to apply which technology to increase
the tolerance of soybean plants in the context of climate change today. Dehydration-responsive
element binding (DREB) protein is a transcription factor that activates genes involved in abiotic
stress tolerance of soybean plants. Overexpression of DREB genes will increase the transcriptional
activity of functional genes and enhance resistance to the stresses of soybean plants. In this paper,
we present the results of the plant transgenic vector design pBI121_GmDREB7 for transformation
into soybean in the aim of creation of transgenic soybean lines with resistance to environmental
stresses. The GmMDREB7 gene was artificially synthesized with 609 bp in length, including the coding
region, nucleotide fragment containing the cutting position of the limited enzyme pair Xbal/Sacl, and
the encoding sequence of the cmyc antigen peptid. The activity of pBl121_GmDREB7 transgenic
vector was evaluated on tobacco plants through PCR and RT-PCR analyses.
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1. Giéi thiéu

Pau tuong (Glycine max (L.) Merrill) Ia loai
cay tréng c6 vi tri quan trong trong cac cay
ndng nghiép va trong doi séng ciia con ngudi.
Pau tuong dugc xem la cdy trong kha nhay
cam véi cac tac dong ctia moi truong. Cac
stress phi sinh hoc nhu han, man, sbc nhiét ...
gay anh huong nghiém trong dén sy sinh
truong, phat trién cua cay dau tuong va lam
giam ning suat, chat lugng hat dau tuong. Vi
vay cai thién kha ning chdng chiu céc stress
phi sinh hoc cua cdy dau tuong la van dé
duogc quan tdm trong nghién cau tng pho vai
bién d6i khi hau hién nay. Mot s6 nghién ctu
tng dung k¥ thuat chuyén gen lién quan dén
tinh chdng chiu cac yéu té bat loi tir ngoai
canh cua cdy dau twong di dugc cong bé. Lo
va cs (2015) [1] d4 bao cao két qua biéu hién
gen GMEXP1 lién quan dén kha ning kéo dai
ré cia cdy dau tuong, Tan va cs (2015) [2]
nghién ctu biéu hién manh gen ma héa nhan
t6 phién ma DREB2 di lam ting kha ning
tich lity prolin & cay chuyén gen.

Ho AP2 1a mot nhém 1én cac nhan té phién
mi ¢ thuc vat, bao gébm bdn phan ho 16n:
AP2, RAV, ERF va DREB [3]. Phan ho
protein dehydration-responsive element -
binding (DREB) dic trung boi mién bao tha
AP2 chira cac vi tri lién két véi mach DNA &
viing promoter. Mién AP2 c6 khoang 58 hoic
59 amino acid, trong d6 c6 mot sé amino acid
lien két v6i nhan t6 dap Gng su mat nude
(DRE) hoac hop GCC [2], [4]. Trinh tu cis
trong promoter cua gen DREB va nhan t6
trans cua protein DREB dong vai trd quan
trong trong biéu hién gen dap tmg véi tac
dong cua cAc stress phi sinh hoc. Nhan t6
trans lién két v4i cac trinh tu cis da kich hoat
biéu hién gen chirc ning & thuc vat khi c6 tin
hiéu stress tir mdi truong. Pic diém cua gen
DREB ¢ ciy dau twong di duoc tiép can
nghién cau tir nhitg nam dau cua thé ki XXI.
Céac gen DREB1, DREB2, DREB5 da duoc
mot sb tac gia phan lap tir cay ddu twong [5],
[6], [7], [8]. Liu va cs (2007) [9] d& phan 1ap
duoc gen GmMDREBG6 tr mMRNA cua cay dau
tuong voi kich thude 1a 693 bp. Mét trinh tu
gen ma hoa protein chira mién AP2 da duoc

phéan lap tr mRNA cua cay dau tuong mang
ma s6 BT092314 trén GenBank [10] la gen
ung cu vién dugc chung téi gan nhan la
GmDREB7. Gen GMDREB7 c6 vi tri
LOC100527471 trén nhiém sic thé s6 12 cua
dau tuong. Vung ma hoa cua gen GmDREB7
c6 kich thuéc 561 bp, c6 md mo dau 1a ATG
va ma két thic 1a TGA, ma hoa 186 amino
acid. Mién AP2 cua protein GmDREB7 c6 59
amino acid chira 11 amino acid lién két voi
trinh tw promoter & cac vi tri 66, 67, 69, 71,
73,75, 79, 81, 88, 90, 93.

Mot s6 thanh vién cia phan ho gen DREB
dugc x&c dinh c6 trong hé gen cua cay dau

tuong nhu: GmMDREBa,  GmDREBD,
GmDREBc, GmDREBLI, GmDREB2,
GmDREBS, GmDREBS, GmDREBS,

GMDREB7 [11]. Nhém gen GmDREB1 da
dugc xac dinh 1a didu khién tinh chiu han,
man va lanh, nhdm gen GmDREB2 lai c6 vai
tro chir yéu trong diéu khién tinh chiu han [2],
chiu néng va san pham ciia gen GMDREB6 ¢6
chirc nang kich hoat gen GmP5CS phién ma
khi c6 tin hiéu stress man tir moéi truong [12].
Tuy nhién, cho dén nay chua c6 nghién ciru
nao béo cédo V& chic ning cua protein
GmDREB7 ddi véi quéa trinh phién ma cua
cac gen lién quan dén tinh chéng chiu céac
stress phi sinh hoc cua cay dau tuong. Trong
nghién ctu ndy chdng toi trinh bay két qua
thiét ké vector chuyén gen thuc vat mang gen
GMDREB7 phuc vu chuyén gen nhim phan
tich chirc nang sinh hoc cia gen GmDREB7
trong cay dau tuong.

2. Phwong phap nghién ciru

2.1. Vit ligu

Gidng thude 1a K326 dugc sir dung 1am cay
mo hinh trong danh gia hoat dong cua vector
chuyén gen thuc vat. Vector chuyén gen
pBI121 va ching vi khuan Agrobacterium
tumefaciens CV58 do Phong Céng nghé Té
bao thyc vat, Vién Céng nghé Sinh hoc, Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam
cung cap.

2.2. Phwong phap
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2.2.1. Phuwong phdp thiét ké gen GmDREB7
va vector chuyén gen, tao dong vi khudn A.
tumefaciens tdi t6 hop

Vector chuyén gen GmMDREB7 duoc thiét ké
theo hai budc co ban: Thiét ké cau trac doc
lap mang gen chuyén GMDREB7 va gin ciu
trdc gen GMDREB7 vao vector chuyén gen
thuc vat pBI121.

Gen GmDREB7 nhan tao duoc thiét ké dua
trén trinh ty gen GMDREB7 (cDNA) mang
mi s6 BT092314 trén GenBank [10]. Thém 8
nucleotide (GCTCTAGA) & dau 5¢ chira vi tri
cit cua enzyme Xbal va 7 nucleotide
(GAGCTCG) & dau 3’ chtra vi tri cét cua
enzyme Sacl. B6 sung 33 nucleotide ma héa
cho peptide khang nguyén cmyc. Gen
GMDREB7 nhan tao duogc gin trong vector
puUC18.

So d6 thiét ké vector chuyén gen thé hién & so
d6 hinh 1.

Vector chuyén gen pBI121_GmDREB7 duoc
bién nap vao A. tumefaciens bang xung dién
(2,5kV, 25 F, 200 Q) dé tao ra vi khuén tai to
hop mang gen chuyén GmDREB?.
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Hinh 1. So do thiét ké vector chuyén gen
pBl121_GmDREB?
2.2.2. Phuwong phdp tao cdy thuéc ld chuyén
gen thdng qua A. tumefaciens
Chuyén gen vao cdy thudc 14 tién hanh theo
phuong phap cua Topping (1998) [13]. Su
dung 1a thudc 14 trong binh cdy lam vat li€u

nhan gen. Cic manh la dwgc cit voi kich
thudc khoang 1 cm? va cam Gng trén moi
truong tai sinh trong 48 gid. Nudi chon loc va
phuc hoi A. tumefaciens tai t6 hop. Cac manh
14 d& cam tng dugc ngdm trong dich huyén
phu vi khudn 20 phat, thdm kho rdi chuyén
lén mdi truong dong nudi cdy va dat trong toi
2 ngay. Sau d6 chuyén sang méi truong MS
bd sung BAP va kanamicin dé tai sinh da
chdi. Cac chdi dugc chuyén vao méi truong
tao ré, bd sung kanamicin. C4c cay con dugc
chuyén ra trong trong chau va nha ludi.

2.2.3. Phwong phdp phan tich cdy thuéc ld
chuyén gen

DNA tong sb tach chiét tir 1a thudc 14 theo
phuong phap cua Saghai-Maroof va cs
(1984) [14]. RNA tong s6 duoc chiét rit bang
b6 kit Trizol (Invitrogen) va cDNA dugc tong
hop tir RNA bang b kit Maxima® First
Strand (Fermantas). Xac dinh sy ¢6 mat cia
gen chuyén GMDREB7 trong ciy thudc la
chuyén gen bang PCR va phan tich sy biéu
hién cua gen chuyén GmDREB7 ¢ mirc phién
ma bang RT-PCR. Cip mdi Xbal-DREB7-F/
DREB7-Sacl-R stir dung cho PCR c¢6 trinh tu
nucleotide la:

Xbal-DREB7-F:5’-
agaATGTTAGCGAAAACCCATAACA-3’;
DREB7-Sacl-R: 5-
ATTCAGATCCTCTTCTGAGATGAGT -3°.
Kich thuéc doan DNA dugc nhan ban duy kién
12 609 bp.

3. Két qua va thao luian

3.1 ?‘hiét ké gen GmMDREB7 va vector
chuyén gen thuc vit mang gen GmDREB7
3.1.1. Thiét ké gen GmDREB7 nhan tao

Poan gen GMDREB7 duoc thiét ké va tong
hop nhan tao dua trén trinh tu nucleotide clia
gen GmMDREB7 mang mi s6 BT092314 trén
GenBank. Gen GmDREB7 nhéin tao c6 561
nucleotide, bd sung 15 nucleotide chura vi tri
cit cia cip enzyme Xbal/Sacl va 33
nucleotide ma hoa peptid cmyc, tong cong la
609 nucleotide (Hinh 2). Gen GmDREB7
dugc gin vao vector pUCIS.
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gctctagaATGTTAGCGAAAACCCATAACAAAGGGGATGGATCTAAGTCCCTGGCTAAGATACTGGCAAAA
TGGAAAGAATATAATGCCCAGATTGATTCCAGCAGTGATGCGGATAAGCCAGTTCGCAAAGTTCCTGCCAA
GGGATCGAAGAAGGGGTGCATGAAAGGTAAAGGGGGCCCTGAGAACTCGCGGTGTAACTACAGAGGTGTTA
GGCAAAGGACTTGGGGAAAGTGGGTTGCTGAAATCCGAGAGCCAAACAGAGGCAATAGGCTTTGGCTAGGT
ACTTTCCCCACTGCCATTGGAGCTGCCCTTGCATATGATGAAGCGGCCAGGGCAATGTACGGTTCCTGTGC
CCGTCTCAACTTTCCCAATGTTTCAGTTTCCAGTTTCTCTGAAGAATCTTCCAAAGATTCTCCGGTTGCGA
ATCATTGTGGTTCGTCAATGGCAGTGTCTGCAAACGAGTCCATGATTTCACCAAGTAACTCGGGGGTAGGT
GCAGAAGATGATGTTGATATGGAGCCCATTTCCTTATCCTTAACTGTAAAGCATGAGAATGGGGGAAGGGA
ACAAAAACTCATCTCAGAAGAGGATCTGAATTGAgagcteg

Hinh 2. Trinh tu doan gen GmDREB7 nhﬁn tao co 609 nucleotide. o d’d‘u 5‘co gctctaga la trinh tw chira vi

tri cat cua Xbal va ¢ dau 3 co gageteq chira vi tri cat cia enzyme Sacl

MS) 809 bp

nptit Camviss i GMDREB7 | cmyc | | WOBiw —-@_/

Mind Wl Xba | Soc|

06kb .

A B

Hinh 3. A: Hinh danh dién di kiém tra san pham cdt gen GmDREB7 trong vector pUCIS va san pham cdt
vector pBI121 bang cdp enzyme gidi han Sacl/Xbal. Lan dién di s 1: San pham cit vector
pUC18_GMDREBT7; Lan dién di s 2: Thang DNA 1 kb; Lan dién di s6 3: San pham cit vector pBI121_GUS.
B: So do cdu triic vector pB1121_GMDREBT7 sit dung cho chuyén gen vao thuéc ld nho A. tumefaciens. LB:
Bién T-DNA trai; RB: Bién T-DNA phai; nptll: Neomycin-phospo-transferase Il ma hoa kanamycm
CaMV35S: Promoter 35S ¢6 nguon goc tir virus kham sup lo; Gen GmDREB7-cmyc c6 609 bp.

3.1.2. Tao vector chuyén gen chita gen GmDREB7 (Hinh 4). Nhu vay, két qua phan tich cho
Tao vector chuyén gen pBI121_GmDREB7 théy, chung A. tumefaciens tai to ho’p’mang
duge thyc hién theo so' dd hinh 1. Sir dung 98N GMDREB7 6 the sir dung trong bicn nap
cip enzyme gidi han Xbal/Sacl dé loai gen tao cdy thuoc 1d chuyén gen.

GUS tir vector pBI121_GUS; dong thoi ciing At 2t

sit dung cip enzyme Xbal/Sacl cit dé thu

nhan gen GmMDREB7 (609 bp) tir vector

pUC18 (Hinh 3A). St dung enzyme nbi T4

DNA ligase ni gen GmDREB7 vao vector

chuyén gen pBII21 tao thanh vector tai to 0,75 kb

N 05kb — 0,6 kb

hop pBI121_GmDREB?7 (Hinh 3B).
Vector chuyén gen pBl121_GmDREB7 duoc
bién nap vao vi khuan A. tumefaciens ching
CV58. Két qua kiém tra sy c6 mat cua gen Hinh 4. Hinh dnh di¢n di kiém tra san phim
GmDREB7 trong hai dong vi khuidn A. colony-PCR tir khudn lac A.tumefaciens ching
tumefaciens bang phan tmg colony-PCR thu BIS:;/IS%MA?EE%'DINg-?b';d(f): ZZ‘?‘?VI .
duge doan DNA c¢6 kich thude khoang 0,6 kb poilel amMUARE/, & o s2al dong KAuan i

) o o A.tumefaciens sau biéen nap, (-): ching
tuong tng voéi kich thude ciia gen GmMDREB7 A.tumefaciens khong bién nap
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3.2. Chuyén gen va phén tich cdy thuéc ld
chuyén gen

3.2.1. Két qua chuyén cau tric mang gen
GmDREB7 vio thuoc li théng qua A.
tumefaciens

Lay nhiém A. tumefaciens chaa vector
pBl121_GmDREB7 vao mé la thudc 1, tai
sinh chdi, ra r& va tao duoc cay thube 14
chuyén gen GmDREB7 (Hinh 5). Két qua
bién nap cdu tric pBl121_GmDREB7 vao
thudc 14 théng qua A.tumefaciens & bang 1
cho thiy, sau 3 1an bién nap va chon loc bang
khang sinh, véi 108 manh 14 thudc 1a giéng
K326 thi ¢6 96 manh 14 tao dugc cum chdi.

S6 chdi duge tai sinh tir cac cum chdi 1a 265
chdi va s chdi séng sot va sinh trudng tot
trong moi truong chon loc bang khang sinh
dugc chuyén sang méi trudng ra ré 1a 202. S6
cdy song sot in vitro dugc dua ra bau dat va
chon 45 cay sinh truong tot dé trong tai nha
lusi. O 16 BCO voi 30 manh 1a khong c6 mau
nao séng sét dugc trong moi trudng chon loc
bang khang sinh; con ¢ 16 BCI, tir 30 méanh 14
¢6 92 chdi dugc tai sinh, sb cay ra ré séng sot
in vitro 1a 86 dugc dua ra bau dat va lua chon
20 cay sinh truong t6t trong tai nha ludi lam
d6i chimg.

Hinh 5. Hinh dnh mé td qua trinh chuyén gen GmDREB7 va tdi sinh tao cdy thuéc ld chuyén gen thong
qua A. tumefaciens.
A: Manh ld ngdm trong dich huyén phu vi khuan; B: Manh 14 trén moi truong ddng nudi cdy; C: Manh la
sau khi rira khuan dugc cdy trén moi truong chon loc; D: Tai sinh da chdi; E: Céc chdi trén moi trudng ra
& (RM); F,G: Cay thude 14 trén moi trudng ra ré sau 2 tuan; H: Ra cdy trong bau dat & diéu kién nha luéi

Bang 1. Két qua bién nap cau triic pBI121_GMDREB7 vdo thudc l4

Thi nghiém va ddi S6 miu la SO miu tao SO choi dwge Socdyra SO cdy trong

chirng cum choi tai sinh ré trong nha lwéi
PCo” 30 0 0 0 0
bC1” 30 24 92 86 20
Thi L:?ln 1 36 32 88 68 15
nghiém Lan 2 36 34 95 74 15
i Lan 3 36 30 82 60 15
Tong 108 96 265 202 45

Ghi cha: BCO*: Mdu thuéc ld khong chuyén gen dugc cdy trén moi truong tdi sinh ¢6 bé sung khang sinh;
PCI*: Madu thube ld khéng chuyén gen diege cdy trén moi trieong tdi sinh khong bé sung khdang sinh
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Hinh 6. A: Két qua dién di kiém tra san pham PCR nhén ban gen GmDREB7 trong cdc cdy thuoc la
chuyén gen. M: Thang DNA 1 kb; (+): Pdi chimg dwong-san pham nhan gen GmDREB?7 tir vector chuyén
gen PBI121_GmDREBY7, ( ): Két qua nhan gen GmDREB7 tir cay khong chuyen gen; 1,2,3,4,5,6,7,8,

9: Két qua nhan gen GmMDREBT tir cac cdy thudc 14 chuyen gen.
B: Két qua dién di kiém tra san pham RT-PCR trong cdc cdy thuoc la chuyén gen. M: Thang DNA 1 kb;
(+): Pbi chimg dwong-san pham nhan gen GmDREB7 tir vector chuyén gen PBI121_GmDREB7; (-): Két
qua nhan gen GMDREB7 tir cay khong chuyén gen; 2, 4, 5, 6, 7, 8, 9: Két qua nhan cDNA GmDRERB? tir 7
cay thudc 14 chuyén gen dwong tinh véi PCR, twong Gng véi T0-2; T0-4; T0O-5; T0-6; TO-7; T0-8; T0-9.

3.2.2. Phan tich sw c6 mat va biéu hién cia
gen chuyén GmDREB7 trén cdy thudc ld
chuyén gen

Thu 14 non ctia 9 cdy thude 14 chuyén gen sinh
truong binh thuong ¢ thé hé TO trong nha
1uéi, tach chiét DNA tng sb. Phan tich DNA
tong sb bang dién di trén gel 0,8% da cho két
qua DNA tong sd thu duoc dam bao chat
luong dé thyuc hién PCR. Xéc dinh su c6 mat
ciia gen chuyén GmDREB7 bang ky thuat
PCR véi ciap moi Xbal-DREB7F/ DREB7-
Sacl-R, két qua dugc thé hién & hinh 6. Két
qua & hinh 6A cho théy, trong 9 cay thudc 14
chuyén gen duoc phan tich thi co 7 cdy cho
két qua duong tinh v6i PCR, d6 1a cac cay sd
2,4,5,6,7,8,9 dugc ky hi¢u la TO-2; TO-4;
TO0-5; T0-6; TO-7; TO-8; TO-9. Nhu vay budc
dau co thé nhan xét ring gen chuyén
GmDREB7 da c6 mat trong hé gen cuia cac
ciy thudc 14 chuyén gen. Tién hanh thu 14 non
tr 7 cay duong tinh véi PCR, T0-2; TO-4; TO-5;
TO-6; TO-7; TO-8; T0-9 dé tach chiét RNA tong
sO, tao ¢cDNA va phan tich biéu hién gen
GmDREB7 théng qua qua trinh phién ma
bang ky thuiat RT-PCR véi cip mdi Xbal-
DREB7-F/DREB7-R-Sacl. Két qua cho thiy,
trong 7 cay duong tinh voi PCR ¢6 5 cdy cho
san phim RT-PCR, d6 1a cac cay T0-2; TO-
5; T0-6; T0-8; T0-9 (Hinh 6B). Nhu vay,
buéc diu di xac dinh dugc gen chuyén

GMDREB7 di dugc biéu hién ¢ muc phién
mi tong hop mRNA trén cay thudc 1a
chuyén gen & thé hé TO.

4. Két luan

Gen GMDREB7 dugc thiét ké c6 kich thude
609 bp gdm doan mad hoa (561 bp), cac
nucleotide chira vi tri cét clia cip enzyme giGi
han Xbal/Sacl (15 nucleotide) va doan
nucleotide ma hoéa peptide khang nguyén
cmyc (33 nucleotide). Vector chuyén gen
thuc vat pBl121_GmDREB7 chua gen
GMDREB?7 di dugc thiét ké thanh cong va tao
dugc dong A. tumefaciens tai to hop mang
gen chuyén GmDREB7. Cau tric mang gen
chuyén GmDREB7 di duoc bién nap vao ciy
thudc 1a va tao dugc cac cdy chuyén gen.
Phén tich 9 cdy thudc 14 chuyén gen dd xac
dinh dugc 7 cay cho két qua duong tinh véi
PCR, trong d6 gen chuyén GmDREB7 dugc
biéu hién & 5 cy thudc 14 chuyén gen. Nhu
vdy, vector pBI121_GmDREB7 budc diu
duoc danh gia hoat dong tdt trén cdy md
hinh va c6 thé sir dung dé bién nap vao ciy
dau tuong.
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