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Soybean is a crop sensitive to drought and salinity stress, so research on
measures to improve drought and salinity tolerance of soybean is a matter
of current concern. The DREB protein is a transcription factor that
enhances the expression of genes related to drought and salinity tolerance
in soybean; however, there are many DREB genes in soybean whose
function is still unknown. This study aimed to create transgenic soybean
plants to evaluate the role of the GmDREB7 gene on genes involved in the
abiotic stress tolerance of soybean. The methods of genetic transformation,
regeneration, in vitro selection and analysis of transgenic plants were used
to create transgenic soybean plants for the functional study of the
GmDREB7  gene. From 150 samples transformed  with
pZY102:GmDREB7A construct, 447 shoots were obtained, and 17 in vitro
GmDREBTA transgenic plants were obtained after three screenings with
phosphinothricin (ppt). In vitro cloning and selection of TO plants by ppt
obtained 8 soybean lines, denoted T0-1, T0-2, TO-3, T0-4, TO-5, T0-6, T07,
TO- 8. Analysis of 8 lines of ppt-resistant soybeans in greenhouses by PCR
resulted in 7 PCR-positive transgenic soybean lines (T0-1, T0-2, T0-3, TO-
4, TO-5, T0-6, TO7, TO-8). The GmDREB7A transgenic soybean lines
continued to be monitored and analyzed in subsequent generations.
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TU KHOA

Bién nap di truyén

Gene chuyén GmDREB7A
Phosphinothricin

Tai sinh in vitro

Pau twong chuyén gene

Dau twong 14 loai cay tréng mam cam véi han va man, do vay nghién ciiu bién
phap ting cuong kha niang chéng chiu han va man caa cy dau twong 13 van dé
dang dugc quan tdm. Protein DREB 1a nhan t6 phién ma lam ting cuong biéu
hién cac gene lién quan dén tinh chiu han va min ciia dau twong, tuy nhién dén
nay con nhiéu gene DREB ¢ d4u tuong con chua 1o chirc nang. Nghién ciu
ndy nhim tao ciy dau twong chuyén gene phuc vy danh gia vai tro ciia gene
GMDREB?7 dbi véi cac gene lién quan dén tinh chéng chiu han va man caa cay
déu tuong. Cac phuong phéap bién nap di truyén, téi sinh, chon loc in vitro va
phan tich cay chuyén gene da dwoc sir dung dé tao ciy dau tuong chuyén gene
phuc vu nghién ciru chirc ning cia gene GMDREB7. Tir 150 méau duoc bién
nap cau tric pZY102::GmDREBTA d thu dugc 447 chdi va qua 3 lan sang loc
bing phosphonothricin (ppt) da thu dwoc 17 cdy in vitro dugc chuyén gene
GmMDREB7A. Nhan dong in vitro va chon loc céc cdy TO bang ppt thu duoc 8
dong dau twong, ky hiéu Ia TO-1, T0-2, T0-3, T0-4, TO-5, T0-6, TO7, TO-8.
Két qua phén tich PCR 8 dong dau twong khang ppt trong nha ludi thu duoc 7
dong duong tinh véi PCR (TO-1, T0-2, T0-3, TO-4, T0-5, T0-6, T07, T0-8).
Céc dong dau tuong chuyén gene GmDREBTA tiép tuc dugc theo ddi va phan
tich & cac thé hé tiép theo.
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1. Giéi thiéu

bau tuong la cdy thuc pham c6 gia tri cao vé dinh dudng, kinh té va nang cao do phi dat trong
trot [1]. Pau tuong rit man cam va chiu anh huong cia cac nhan té han, man, lanh... O dau tuong
cling nhu céc loai cdy trong khac, tinh khang va chiu dung cac stress phi sinh hoc do san pham cua
nhiéu gene biéu hién, trong d6 c6 gene md hod protein 1a nhan t6 phién ma (transcription factor:
TF) [2]. Céc protein DREB (Dehydration responsive element binding) thugc ho nhan t phién ma
AP2/ERF, c6 vai tro diéu hoa biéu hién mot sé gene cam wng véi cac stress phi sinh hoc, nhu
han, man [3]. Phan ho gene ma hoa nhan t6 phién ma DREB ¢ déu tuong co it nhét 18 gene phan
bé trén 17 nhiém sic thé, GmDREB3 la gene c6 s6 copy nhiéu nhét (8 copy) [4]. San pham protein
cua cac gene DREB c¢6 thé cai thién kha nang chdong chiu stress phi sinh hoc & dau tuong bang
cach diéu chinh sy biéu hién ciia cac gene & phia xudi dong lién quan dén kha nang chdng chiu
stress moi truong [5]. Mot sé gene thudc phan ho DREB di dugc xac dinh c¢6 vai trd didu chinh
kha nang chiu han, chiu man [3], [6]-[8]. Vai tro va tng dung thuc tién cua cic gene DREB trong
cai tién cy trdng, chang han nhu chon gidng bang chi thi phan tir, nang cao kha ning chéng chiu
cia dau twong ciing di dugc thao luan [9]. Vi vay, tim kiém gene cua phan ho DREB ¢ dau
tuong c6 chirc nang diéu chinh phién ma cua cac gene phan &ng véi cac stress han, man,... dang
duoc quan tdm nghién cau. Bién nap di truyén dugc coi la cdng cu manh mé sir dung trong
nghién ciu hé gene chirc nang va hau hét cac thdng tin hién ¢ vé chic ning gene déu duya trén
cac hé thdng biéu hién. Bong thoi, bang ky thuat chuyén gene, nhiéu dong chuyén gene véi cac
dic diém nong hoc, dinh dudng va dugc pham, bao gom ca dong dau twong chiu thude diét co da
duoc tao ra, chiém ty & gan 50% dién tich cay cong nghé sinh hoc toan cau [10].

GMDREB7A ctia dau twong ¢6 1D 1a 100101894 [11] nam trén nhiém sic thé sé 20 (Hinh 1A),
chira viing ma héa c6 624 nucleotide va protein caa n6 ¢6 207 amino acid. Protein DREB7A chia
mién AP2 c6 59 amino acid (Hinh 1B) va ¢ 11 amino acid lién két véi trinh tu cis caa DNA
(DNA binding) (Hinh 1C). GmDREB7A trong h¢ gene dau tuong la mét gene mai va chire nang
cuia gene nay duoc xac dinh chirc ning bang ky thuat chuyén gene gian tiép nho Agrobacterium
tumefaciens va phan tich su biéu hién nd ¢ cay chuyén gene.

Chromosome 20 - NC_038256.2
[ 39346389 p [ 39392054 p
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Hinh 1. Mét sé théng tin vé gene DREBTYA cua ddu twong. A: Vi tfi cua gene DREB7A; B: Trinh ty amino
acid va viing AP2 trong protein DREB7A; C: cac diém DNA binding trong AP2

Xuét phét tir nhitng co sé trén, nghién ciu nay trinh bay két qua bién nap cAu tric mang gene
GMDREB7A va tai sinh in vitro nham tao cay dau tuong chuyén gene phuc vu phan tich vai tro
ctia gene GMDREB7 ddi vé6i kha nang chdng chiu céc stress phi sinh hoc nhu han, man cua cay
dau tuong.

http://jst.tnu.edu.vn 378 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(09): 377 - 383

2. Phwong phap nghién ciru
2.1. Vat ligu

Hat dau twong DT26 (Hinh 2) da khu trung dugc ndy mam trén moi truong GM trong binh
tam giac. Thu la mam va tach hai manh la mam, cit bo cudng la mam, gay ton thuong & Vi tri
nach la mam Manh 14 mam dwoc sir dung 1am vat liéu nhan gene. Gidng dau twong DT26 thudc

ban guyén cua Trung tam Nghién cttu va Phat trién Pau dd, Vién Cay luong thuc va Cay thuc
pham va duogc trong pho bién & mien Bac Viét Nam.
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Hinh 2. Hinh dnh hat ddu twong PT26 dwpc S dung trong thi nghiém chuyén gene

Chung Agrobacterium tumefaciens chira vector chuyén gene pZY102::GmDREBT7A [12] dugc
st dung trong chuyén gene gian tiép vao mé nach 14 mam. Vector chuyén gene
pZY102::GMDREB7A chtra promoter CaMV35S, gene chuyén GmDREB7A (624 bp), c-MYC
(33 bp) va KDEL (12 bp) va céc vj tri cit ciia enzyme gidi han. Vector chuyén gene pZY chua
gene Bar ma héa protein khang phosphinothricin (ppt), ciu trac vector duoc thé hién ¢ hinh 3.

690 bp

/L| RB Nuspru>—| Bar |—-| CaMV3ss GmDREB7A c-MYC| KDEL |—| Nosterw LB |’7/

Hindlll EcoRl

Hinh 3. Céc thanh phan chinh cua vector chuyén gene pZY102::GmDREB7A
2.2. Phwong phdp nghién curu
2.2.1. Khu trung hat ddu tuong

Hat cua gidng dau twong DT26 duoc khir tring bing khi clo. Hat dat trong binh kin chira 80
ml Javen va 9 ml HCI trong thoi gian 16 h.

2.2.2. Bién nap di truyén, tai sinh va chon loc in vitro cdy ddu twong chuyén gene

Thi nghiém chuyén gene GmDREBT7A vao md |4 mam giéng dau tuong DT26 nho vi khuan A.
tumefacience dugc thuc hién duya trén phuong phap cua Olhoft va cong sur (2001) [13] va Nguyén
Thu Hién va cong su [14].

Sau khi khir trang, hat déu twong dugc nay mam trén moi trudng GM voi thanh phan gom
mudi B53,052 g/L, _sucrose 20 g/L, gellantin 2,5 g/L ¢ pH = 5.8, bd sung vitamin B5 1000X
Iml/L. Méanh 14 mam di giy ton thuong va dugc ldy nhiém bai A.tumefaciens chira vector
chuyén gene pZY102::GmDREBT7A va chuyén sang méi truong dong nudi cdy (CCM) gém: mudi
B50,316g/L, BAP 1,7 mg/L + MES 3,9g/L + GA3 0,25mg/L, sucrose 30 g/L, agar 6 g/L 6 pH =
5.4, bb sung acetosyrmgone 0,04 g/L va vitamin B5 1000X 1 mL/L.

Tlep theo chuyén mau bién nap sang mdi trudng tai sinh da chdi (SIM), véi chét chon loc
phosphonothicin (ppt). Méi truong SIM gém: mudi B53,052 g/L, MES 0,59 g/L, sucrose 30 g/L
agar 8 g/ 6 pH =58, bo sung BAP 1,67 mg/L, cefotaxim 500 mg/L, vitamin B5 1000X 1 ml/L va
ppt 2 mg/L. Cac chdi séng sét duoc chuyén sang méi truong kéo dai chdi (SEM) gom MS 4,3 g/L,
MES 0,59 g/L, sucrose 30 g/L, nu6c dira 200 ml/L, gellan 2,5 g/L, pH = 5,8 ¢6 bd sung cefotaxim

http://jst.tnu.edu.vn 379 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(09): 377 - 383

500 mg/L, vitaminB5 1000X 1 ml/L, GAsz 500 mg/L, IAA 100 mg/L, L-Asparagine monohydrate
50mg/L, ppt 2 mg/L. Cac chdi séng sot va sinh trudng manh duge chuyén sang méi truong ra ré dé
tao cdy dau tuong duoc chuyén gene hoan chinh. Mbi trudong tao ré (RM) gom: MS 4.3 g/L,
sucrose 20 g/L, MES 0,59¢/L, gellan 2,5 g/L, pH = 5,8 co bod sung cefotaxim 250mg/L, IBA 100
mg/L, vitaminB5 1000X 1mL/L, L-Asparagine monohydrate 50 mg/L, ppt 2 mg/L.

2.2.3. Chon loc cdy dau tiwong dwoc chuyén gene ¢ giai doan nha luéi

Chat chon loc duoc sir dung trong giai doan nha ludi 1a ppt. Chon loc cac dong cay dau tuong
dugc chuyén gene GMDREB7A trong nha ludi dugc thuc hién theo phuong phap cua
Brettschneider va cong su (1997) [15] trén co s¢ dénh gia khd nang khang ppt. Khi cay xuat hién
cac 14 méi, l4 cua cay chuyen gene dugc phét 2 mg/L dé xac dinh su ¢ mat cua gene chon loc
bar trong cay duoc chuyén gene GmDREB7A.

2.2.4. Phén tich cdy ddu twong dwoc chuyén gene GmDREB7A bang PCR

DNA tdng sb cua cac dong déu tuong chuyén gene duogc tach chiét tir 14 bang phuong phép st
dung CTAB cua Delllaporta va cong su (1983) [16].

PCR véi cap mdi dac hiéu GmDR-F/ Cmyc-Kdel-R duoc str dung dé xac dinh sy c6 mat cia
gene GMDREB7A trong cdy dau twong chuyén gene. Moi GmDR-F c¢6 trinh tu 5°-
ATGTTTTCCATCAATCATTTCTCC-3’ va  mdi Cmyc-Kdel-R  ¢6 trinh  tu: 5°-
AAGTTCATCCTTCAGGTCCTC-3’. Thanh phﬁn PCR khuéch dai gene GmDREB7A tir dau
tuong gom: DNA khubn 1,5 pL, Master mix 2X 7,5 puL, mdi xudi va méi nguge 1,0 uL, H0 15
uL va tong thé tich 1a 25 uL. Chu trinh nhiét caa PCR gom: 94°C trong 3 phut; lap lai 27 chu ky
véi 94°C trong 30 gidy, 55°C-30 gidy, 72°C-1 phut; 72°C trong 5 phut.

San pham cua phan tmg duoc kiém tra bang dién di gel agarose 1,0 %.

3. Két qua va thao luan
3.1. Nhiém khudn va tdi sinh cdy ddu twong dwec chuyén gene GmDREB7A

Bién nap di truyén gene chuyén GmDREB7A vao md nach la mam giéng dau twong DT26 nho

A. tumefaciens AGL1 chtra vector chuyén gene pZY102::GmDREB7A. Sau khi dugc nhiém A.
tumefaciens tai to hop mang pZY102::GmDREB7A, manh 14 mam duoc chuyén sang méi trudng
ddng nudi cdy CCM (Hinh 4). _
; |

| Nach la mam

Hinh 4. Hinh dnh hat ddu twong PT26 nay mam (A), manh l& mam (B), lay nhiém A.tumefacience (C) va
dong nudi cay (D)

Mau bién nap di nhiém khuan duoc rira bang cefotaxim 500 mg/L, thim kho va cdy chuyen
sang moi trudng tai sinh da chdi SIM1 va SIM2, méi truong kéo dai chdi SEM, méi truong ra ré
RM dé tao cdy chuyén gene in vitro. Chét chon loc in vitro ppt dugc bd sung cho ca ba méi
truong SIM, SEM va RM. Céc cdy dau tuong bién nap gene GmMDREB7A dugc chuyén sang
trong trén gia thé trong méi truong nha ludi (Hinh 5).
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Hinh 5. Tai Sinh va chon loc cdy ddu tuwong dwoc Chuyén gene GMDREBT7A. A, B: Mdu bién nap gene
GmD{QEB7A va choi tdi sinh trén moi truong SIM C: Choi sinh tnréng trén moi trmi:ng SEM; D, E: Choi
ra re trén moi truong RM; G: Cay dugc chuyén gene GmDREB7A trong trén gia the; H: Cdy ddu tuong
dwoc chuyén gene GmDREB7A trong diéu kién nha luoi

Két qua chuyén cau tric pZY102::GmDREB7A vao md nach la mam dau twong DT26 duoc
trinh bay & bang 1.
Bang 1. Két qua chuyén gene GmDREB7A vao giong ddu twong BT26

JO \ Téng s0 S0 miu cfiy S6 miu S6 choi SO choi S6 chdi  S6 cay S6 cay
Doi chung va X ek xe A A x A A
thi nghiém hat-dem va mau bién tao choi trén trén rare tl‘(.)flg rKa trong tl‘(fl'lg
: gieo nap SIM SEM trén RM  gia thé nha lwdi
Doi PCo 50 30 21 37 25 12 10 7
ching
(BC) bCl1 50 30 0 0 0 0 0 0
Thi  Lanl 50 80 41 128 41 14 4 1
nghiém Lin 2 50 80 58 169 60 23 8 4
Lin 3 50 80 46 150 58 19 5 3
Téng so 150 240 145 447 159 56 17 8

Ghi chi: BDCI: Manh la mam khong lay nhiém A.tumefacience trén méi truong chira phosphonothricin;
DCO: Manh ld mam khéng lay nhiem A.tumefacience trén maéi truong khéng chira phosphonothricin.

Trong 16 thi nghiém, qué trinh bién nap voi 240 manh 14 mam duogc thuc hién 3 lan, két qua c6
145 mau tao duoc 447 choi. Cac chdi dugc chon loc trén méi trudng SIM (ppt 2 mg/L), két qua
chon duoc 159 ChOI va chuyen sang moi truong SEM (ppt 2 mg/L). Két qua chon loc & SEM thu
duogc 56 chdi séng s6t va chuyén sang mdi trudng ra ré (RM). Tiép tuc chon loc & méi trudng RM
thu dwoc 17 cay. Nhan dong 17 cay tao ra 34 cay /17 dong & TO. Chuyén 17 cay thudc 17 dong ra
tréng trén gia thé. Cudi ciing c6 8 dong cdy sdng sot va sinh truong tot trong diéu Kién nha ludi.
Tiép tuc nhan dong trong dng nghiém tir 8 dong cay TO nay nhiam muc dich luu giit cdy chuyén
gene in vitro. Cac dong TO duoc ky hi¢u 1a TO-1, T0-2, T0-3, T0-4, TO-5, T0-6, TO7 va T0-8. Két
qua tai sinh ¢ hai 16 d6i chimg thu dwoc 7 cay khong chuyén gene dem trong trong nha ludi.

Nhu vay, c6 17 dong cay bién nap ciu tric pZY102::GmDREB7A T0 dugc dem trong trén gia
thé va 8 dong dau tuong TO sinh trudng phét trién binh thuong trong diéu kién nha ludi.

3.2. Phan tich cdy diu twong dwoc chuyén genee GmDREB7A
3.2.1. Chon loc cay ddu tuwong chuyén gene GmDREBT7A bang ppt

Céc dong déu twong chuyén gene GmDREB7A ¢ thé hé TO sinh trudng phét trién binh thuong
trong diéu kién nha lugi duoc tiép tuc chon loc bang ppt. Chon thoi diém cay dau twong chuyén
gene dugc 3 -4 14 dé danh gia tinh khang cua cay chuyén gene véi ppt trong diéu kién nha ludi.
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Phét truc tiép ppt 2 mg/L I&n bé mat trén phién 14 dé test sy biéu hién cua gene bar cua mdi dong
chuyén gene va cay khong chuyén gene. Két qua thu duoc ca 8 dong cay chuyén gene (T0-1, TO-
2, T0-3, TO-4, TO-5, TO-6, TO7 va T0-8) ¢ khd nang khang ppt, trong khi la cac cay khong
chuyén gene vang dan va héo chét. Cac dong chuyén gene tiép tuc phan tich bang PCR.

3.2.2. Phan tich si c6 mgt cua gene chuyén GmDREB7A trén cdy ddu twong PT26 chuyén gene

Tién hanh phan tich 8 dong cay TO (T0-1, T0-2, TO-3, T0-4, TO-5, TO-6, TO7 va T0-8) khang ppt
trong nha ludi bang PCR vai cap moi GmDR-F/ Cmyc-Kdel-R, két qua dugc trinh bay ¢ hinh 6.

12 3 4 56718

«— 0,69kb

Hinh 6. Hinh ank dién di kiém tra san pham PCR nhan gene GmDREB7A tur cAc dong cay chuyén gene
va cdy WT. M: Thang DNA 1 kb; (+): Doi chitng duong la vector pZY_GMDREBTA; 1-8: Cac dong
chuyén gene T0-1, T0-2, T0-3, TO-4, TO-5, TO-6, TO7, TO-8

Két qua dién di & hinh 6 cho thay, mot bang DNA duy nhét c6 kich thuéc khoang 0,69 kb ting
v6i kich thudc cua gene chuyén GmDREBTA c6 & cac dong TO-1, T0-2, T0-3, T0-4, TO-5, T07,
T0-8; dong T0-6 khong xuat hién bing DNA. Gene GmMDREB7A trong vector chuyén gene
pZY102::GMDREB7A c6 kich thudc 690 bp, két qua phan tich cac dong dau twong TO thu duge
vach DNA c6 kich thudc khoang 690 bp 1 co s& dé c6 thé budc dau két luan gene GMDREB7A
dd duogc bién nap thanh coéng vao gidng dau twong DT26 va tao duge 7 dong dau twong chuyén
gene GmDREBTYA (T0-1, T0-2, T0-3, T0-4, TO-5, TO7, T0-8).

4. Két luan

CAu tric pZY102::GmDREB7A di duoc bién nap thanh céng vao gidng dau tuong DT26 qua
nach 1a mam nho vi khuan A. tumefaciens va tao duoc 447 chdi/240 mau bién nap. Két qua chon
loc bang ppt & méi trudng SIM 1a 159 chdi, & méi truong SEM 12 56 chdi, & méi truong RM 14 17
cay. Nhan dong 17 cay TO trong 6ng nghiém, chon loc bang ppt thu dugc 34 cay TO thugc 17 dong
chuyén gene GmDREB7A, trong d6 c6 8/17 dong cdy sdng st va sinh truong tét trong didu kién
nha ludi. Két qua hai 1an sang loc 8 dong cdy chuyén gene (T0-1, TO-2, T0-3, T0-4, TO-5, T0-6,
TO07, T0-8) trong diu kién nha ludi véi ppt 2mg/L da thu dugc ca 8 dong chuyén gene sinh truéng,
phét trién binh thuong, trong khi 14 cua cdy WT mat mau xanh luc chuyén dan sang vang, kho va
quan lai vai ngay sau thi chét. Phan tich 8 dong dau tuong chuyén gene ¢ TO bang PCR da thu duoc
7 dong dwong tinh (TO-1, TO-2, T0-3, T0-4, T0-5, T07, T0-8). Bay dong dau tuong chuyén gene
GMDREBTA tir giéng DT26 tiép tuc dugc theo ddi va phén tich & cac thé hé tiép theo.

Loi cam on
Nghién ciru nay duoc tai trg boi Bo Gido duc va Dao tao thong qua dé tai cip B, ma so
B2023-TNA-26. Céc tac gia xin chan thanh cam on su ho tro nay.
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