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Transcription factor studies of the DREB subfamily have confirmed
that GmMDREBS is related to salt tolerance in soybean plants. In this
report, the GmDREBG6 gene was used to genetically transform into
450 cotyledons of soybean cultivar DT22 through Agrobacterium
tumefaciens carrying transgenic vector pBl121 _GmDREBS6. Of the
samples infected with recombinant A. tumefaciens, 185 transformed
samples were regenerated multiple-shoots and 583 shoots were
produced. Selective results by kanamycin antibiotic in SIM and
SEM medium obtained 109 shoots to switch to rooting medium and
53 plants were planted on the substrate and 12 plants growing
normally under greenhouse conditions. Molecular analysis of 12
transgenic lines in the TO generation had 8 lines positive for PCR,
the transgenic efficiency at the PCR analysis stage was 1.78%.
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Nach 14 mam

Céc nghién ciru vé nhan té phién ma thuoc phan ho DREB di xac
nhan ring GmDREBSG lién quan dén kha ning chiu man & cly dau
tuong. Trong béo cdo nay, gen GMDREB6 dugc sir dung dé bién nap
vao 450 manh & mam cua gidng dau twong DT22 théng qua
Agrobacterium  tumefaciens mang  vector chuyén  gen
pBI121_GmDREB6. Trong sé cdc mau duoc lay nhiém boi A.
tumefaciens tai to hop di co 185 mau tao chdi va c6 583 chdi duoc
tao ra. Sau chon loc bang kanamycin trong méi truong SIM va SEM
da thu duoc 109 chdi chuyén sang méi truong ra ré, két qua c 53
cay duoc trdng trén gia thé va 12 cdy sinh trudng binh thuong trong
diéu kién nha ludi. Phéan tich phan tir cua 12 dong cdy chuyén gen ¢
thé hé TO da co 8 dong dwong tinh véi PCR, hiéu suat chuyén gen &
giai doan phan tich 14 1,78%.
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1. Mé dau

Dau tuong (Glycine max (L.) Merrill) la cay thuc pham quan trong mang lai nhleu gia tri vé
kinh té, dinh dudng va cai tao dat, nhung thudéc nhém cay chdng chiu kém céc yéu té bat loi phi
sinh hoc, nhu han, man, nong, lanh,...[1]. Vi vay, nghién ctu tao dong dau tuong c6 kha nang
chdng chiu tdt cac stress phi sinh hoc 1a van dé dwoc quan tam trong nhiéu thap ky gan day, dic
biét trong bi canh bién doi khi hau hién nay. Nhiéu cach tiép can nghién ctu cai thién kha ning
chéng chiu cia cdy dau twong da duoc tién hanh, trong d6 c6 ki thuat chuyén gen ma hda céac
protein 1a nhan té phién mi. DREB (Dehydration- Responsive Element Binding) c6 chirc ning
kich hoat nhom gen lién quan dén tinh chdng chiu cac yéu té bat loi phi sinh hoc [2]. Mién AP2
cua protein DREB c6 khoang 58 - 59 amino acid va gom maot sé amino acid lién quan dén yéu tb
phan ung khtr nuéc DRE (dehydration responsive element) hoac hop GCC box [3], [4]. Trinh tu
cis va nhan té trans giir vai trd quan trong trong sy biéu hién gen dap ung cac stress phi sinh hoc.
Phan ho protein DREB ¢ dau tuong c6 nhiéu thanh vién, trong d6 co6 DREB6 [5]. Zhang va cs da
chtng minh rang, su biéu hién cua gen OsDREB tir cay laa nudc 1am ting sy biéu hién cua gen
P5CS ¢ déu tuong [6]. Bing ky thuat chuyen gen va phan tich biéu hién manh gen & cay dau
tuong, mot sb tac gia da ching minh nhan té phién ma DREBS6 kich hoat va lam tang hoat dong
phién ma cua gen GMP5CS va lam ting su tich lity amino acid proline & cay thudc 14 [7], & cay
dau twong [8], [9] trong diéu kién xir Iy han va man nhan tao.

Gidng dau trong DT22 dugc chon tao boi Trung thm Nghién ctru va Phat trién Dau dd thuoc
Vién Cay luong thuc va Cay thuc pham, hién nay duoc trong phd bién ¢ mién Bic Viét Nam.
DT22 c6 hoa mau trang, hat vang, rén nau dam, qua chin ¢6 mau nau, khoi lugng 1000 hat 1a 155
— 160 g, nang sudt trung binh tir 18 — 27 (ta’ha), thoi gian sinh truong ngén, trung binh 85 — 90
ngay va c6 kha nang khang bénh phan trang. Tuy nhién, gidng dau twong PT22 cing voi Cac
giéng DT12, DT94, W82, DT2003, DT2001, DT51, D2101, DT22, DT96, DT95, D8, DT90,
DT83, DT84, DT30 dugc danh gia c¢6 kha nang chiu man thép [10]. Chinh vi vay, nghién cau
nang cao kha ning chiu man cua cac giéng dau tuong 1a rit can thiét trong bdi canh bién ddi khi
hau hién nay. Trong nghién ciru nay, ching téi chon gen GmDREBS6, mét thanh vién cta phén ho
DREB trong hé gen dau tuong lam gen chuyén va chon gidng dau tuong BT22 lam ddi tuong
nhan gen dé thyc hién thi nghiém chuyén gen nham nang cao kha niang chiu man cua gidng dau
tuong nay.

2. Vat liéu va phwong phap nghién ciu
2.1. Vat ligu

Hat cta gidng dau twong DT22 do Trung tim Nghién ctru v Phét trién Dau d, Vién Cay luong
thuc va Cay thuc pham cung cap. Chung A.tumefaciens chia vector chuyén gen pBl121_GmDREB6
(Hinh 1) [11] I san pham cia dé tai B2017-TNA-38 duoc luu giir tai Phong thi nghiém Cong nghé té
bao thuc vat, Khoa Sinh hoc, Truong Pai hoc Su pham, Pai hoc Thai Nguyén.

ATG 741 bp .

/L. RB NOSpro> nptll —| camv3ss GmDREB6 | cmyc || NOSter |—{ LB #

Hind I Xbal Sac |

Hinh 1. So' d6 vecto pBI121_GmDREBSG [11]. LB: duwong bién T-DNA bén trai; RB: dwong bién T-DNA
bén phdi; nptll: neomycin-phospo-transferase 11 (gen khang khang sinh kanamycin); CaMV35S: promoter
35S cua virus kham sup lo; GmDREB6: Gen GmDREBG6 duroc phan ldp tor mRNA cua cdy ddu tuwong;
c-myc: trinh t nucleotide mé hda peptide c-myc.
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MBoi truomg co ban MS [12] bb sung vitamin B5. Céc chat diéu hoa sinh truéng: Benzyl amino
purine (BAP), Indol - 3 - butiric acid (IBA)...; khang sinh kanamycin, cefotaxim; Cac hda chat
khéac nhu yeast extract, bacto pepton, trypton, NaCl, agar, sucrose, glycerol, acetosyringone, L-
cystein, Na,S;03, phosphinothricin dugc cung cAp boi cac hing nhu New England Biolabs (Anh),
Amersham Pharmacia Biotech (Thuy Dién), Chemicals (Pirc), Sigma (My), Duchefa (Ha Lan),
Merck (Dtic) va Wako (Nhat Ban). Thanh phan cia moi truong nay mam, dong nuoi Cay, cam
{rng tao choi va téi sinh in vitro sir dung cho chuyén gen ¢ gidng dau tuong DT22 duoc thé hién &
bang 1.

Béng 1. Moi trueong nNay mam, dong nudi cdy, cam 1ing tao chdi, téi sinh
cay chuyén gen ¢ giong ddu twong DT22

MBbi trurong Thanh phin
Hat nay mam  Mudi B5 3,052 g/l + sucrose 20 g/l + gellan 2,5 g/I, pH = 5,8 ¢6 bé sung vitamin B5
(GM) 1000X 1ml/l.

Mudi B5 0,316 g/l + BAP 1,7 mg/l + MES 3,9 g/l + GA3 0,25 mg/I + Sucrose 30 g/l +

Bong nuoi cay 6 agar g/l, pH = 5,4 ¢ bd sung acetosyringone 0,04 g/l + vitamin B5 1000X 1 ml/l +

(CCM dic) BAP 1,67 mg/l + GA3 0,25 mg/I.

Teodachsi  Muoi B5 3,052 g/l + MES 0,59 g/l + sucrose 30 g/l + agar 8 g/l, pH = 5,8, bo sung

(SIM) BAP 1,67 mg/l + cefotaxim 500 mg/l + vitamin B5 1000X 1 ml/l + kanamycin 50
mg/I (1an 1) va kanamycin 75 mg/I (lan 2).

Kéo daichdi S 4.3 0/l + MES 0,59 g/l + sucrose 30 g/l + nuéc dira 200 ml/l + gellan 2,5 g/l, pH =

(SEM) 5,8; bd sung cefotaxim 500 mg/l + vitamin B5 1000X 1 ml/l + GA3; 500 mg/l + IAA

100 mg/l + L-asparagine monohydrate 50 mg/l + kanamycin 50 mg/I.

MS 4,3 g/l + sucrose 20 g/l + MES 0,59 g/l + gellan 2,5 g/I, pH = 5,8 c6 bé sung
Raré (RM) cefotaxim 250 mg/l + IBA 0,1 mg/l + vitamin B5 1000X 1 ml/l + L-asparagine
monohydrate 50 mg/I + kanamycin 50 mg/I.

2.2. Phwong phdap nghién curu
2.2.1. Phurong phdp tao cdy ddu tiwong chuyén gen

Phuong phap chuyén gen thong qua néch 1 mam dugc tién hanh dya trén nghién cau cia Olhoft
va cs [13] va Nguyén Thu Hién va cs [14].

Tao nguyén liéu bién nap gen: Hat dau tuong sau khi khir triing bang khi clo tir hon hop javen 100
ml + HCI 3 ml dam dic dugc nay mam trén méi truong MS (Bang 1) Sau 5 ngay, l& mim duoc tach
d6i, loai bo dinh sinh trung, su dung lam nguyén ligu bién nap gen va nuoi cay in vitro.

Chudan b; vi khudn lay nhiém: Nudi chon loc vi khuan trong 15 ml méi truong LB long bod
sung khang sinh chon loc la kanamycin 50 mg/I va rifamycin 50 mg/l & 28°C, 150 rpm trong 48
gio. Chuyén 10 ml dich huyén phu té bao trén vao 50 ml LB long khong khang sinh dé nuéi phuc
hoi & 28°C, 150 rpm dén khi OD600nm = 0,8 1a dat s6 luong té bao t6i uwu dé bién nap. Ly tam
dich té bao & 4 °C, 5000 rpm trong 15 phit. Hoa tan té bao ling tao huyén phi vi khuan vao 40
ml dung dich méi truong CCM dat trong nude da lanh.,

Lay nhiém va ddng nudi Cdy Cac manh la mélm dau tuong duoc gay ton thuong bang miii dao
va kim nhon & phan nach 14 mam. Cac manh 14 mam da ton thu’o’ng dugc ngdm trong dich huyen
phd A. tumefaciens mang vector pBI121_GmDREBS trong thoi gian 30 phit. Sau do, cac mau bién
nap duoc chuyén sang méi truong dong nudi cdy CCM dic khong khang sinh. Qué trinh dong
nudi ciy dién ra trong tdi, & 25°C trong thoi gian 5 ngay.

Cam 1ng tao choi trén méi trrong SIM: Sau thoi gian dong nubi cay, mau bién nap dugc ria
trong mdi trudng cam tng tao chdi (SIM), bd sung cefotaxim 400 mg/l véi thai gian 13 10 phdt,
sau d6 tham kho bang gidy thim khir tring. it miu 1én moi truong tao chdi SIM, bo sung
cefotaxim 400 mg/l va kanamycin 50 mg/I (lan 1). Sau thoi gian 2 tuan, mau duoc chuyén sang
mdi truong SIM dic, bd sung cefotaxim 400 mg/I va kanamycin 75 mg/I (Ian 2).
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Kéo dai choi: Sau 3 tuan, cac cum chdi sdng sot trén méi trudng chon loc bang khang sinh dugc
loai bo 1&4 mam va chuyén sang méi trudng phét trién kéo dai chdi (SEM), b sung cefotaxim 400
mg/I va kanamycin 50 mg/l.

Tao ré: Khi céc chdi phat trién dat kich thudc tir 3 — 4 cm s& dwoc chuyén sang méi truong tao
ré (RM) ¢6 bo sung cefotaxim 400 mg/I va kanamycin 50 mg/1 dé tao cay hoan chinh.

Cay ra gia thé: Nhiing cay khoé manh, c6 bo ré phat trién dugc dura ra bau trén gia thé co ty 18 2
dat thit : 1 triu hun : 2 so dira. Sau khoang 2 tuan, céc cay song sot duoc dua trong trong nha ludi.
2.2.2. Xac nhdn sir c6 mdt cuia gen chuyén trong cac dong cay chuyén gen

Téch chiét DNA tong s6 tir 14 ciy ddu tuong chuyén gen theo Saghai-Maroof va cs [15]. Phan
rng PCR v&i cip mdi dic hiéu GmDREB6_Xbal-F/IGmDREB6_c-myc-Sacl-R [11] dé x4c dinh su
c6 mit ciia gen GmMDREBS trong cay chuyén gen. Trinh tu nucleotide cia méi GmDREB6_Xbal-
F la: 5-CATAGAAGAAGCCACTAACACTACA -3’; va moi GmDREB6_c-myc-Sacl-R Ia:
ATTCAGATCCTCTTCTGAGATGAGT. Poan DNA dugc nhan ban du kién cé kich thudc l1a
741 bp. San pham PCR duoc kiém tra bang dién di trén gel agarose 1,0%.

3. Két qua nghién ciru

3.1. Bién nap va tao cdy diu twong chuyén gen GmDREBG tir gidng ddu twong DT22

Hat ctia gidng dau turong DT22 duoc khur trung va cho nay mam trén moi truong GM dé thu la
mam lam nguyén li¢u bién nap. Két qua blen nap cu tric mang gen chuyén GmDREB6 thong
qua lay nhiém A. tumefamens qua nach 14 mam duoc thé hién ¢ hinh 2 va bang 2.

Hinh 2. Hinh dnh qué trinh bién nap va tdi sinh cdy ddu twong chuyén gen.

A: Hat ddu twong PT22 sau dwoc khir tring bang khi clo tiz hén hop javen 100 ml + HCI 3 ml; B: Hat nay
mdm trén méi trwong GM; C: L& mam thu tir hat nay mam; D: L& mam dd gdy ton thuwong ngdam trong dich
A. tumefaciens chira vector chuyén gen pB1121_GmDREBG trong 30 phut. E: Céc |a mam bién ngp duroc
chuyén sang méi trirong dong nudi cay CCM trong toi, ¢ 25 °C trong thai gian 5 ngay; G: Cac la mam
dwoe dat trén méi trrong cam 1ng tao da choi SIM, bé sung cefotaxim 400 mg/I va kanamycin 50 mg/I
trong 2 tuan (lan 1). Sau do, cac |a mam durot chuyén sang méi truong SIM dic, bé sung cefotaxim
400mg/1 va kanamycin 75mg/I trong 3 tuan (Ian 2); H: Cac choi song sot trong méi trieong chon loc bang
Km duwoc chuyen sang méi truong kéo dai choi SEM, bé sung cefotaxim 400mg/I va kanamycin 50 mg/l; K,
M: Céc chéi song sot sau chon loc dirot chuyén sang méi trieong tao ré RM, bé sung cefotaxim 400 mg/l va
kanamycin 50 mg/l dé tao cay hoan chinh; N: Cac cy c6 bg ré phat trién diroc chuyén ra trong trén gia the
O ty l¢ 2 dat thit = 1 trdu hun : 2 so dira trong nha hedi.
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Két qua & bang 2 cho thiy cac mau ddi chiing khong chuyén gen (PC1) khong c6 kha ning
tao chdi trong méi trudong chira khang sinh chon loc; con trong méi truong khdng chua khang
sinh d4 ¢6 21/30 miu tao chdi voi 53 chdi, trong d6 co 42 chdi dugc chuyén sang méi truong kéo
dai va 34 chdi ra ré trén moi truong RM. Chuyén 30 cay trdng trén gia thé va két qua c6 11 cay
sbng trong diéu kién nha ludi.

Trong 16 thi nghiém, vai 450 mau bién nap, lap lai 3 lan da c6 185 mau tao chdi va tong s6
chdi duoc tao thanh 1a 583 chdi. Chuyén 174 chéi sang méi trudng SEM, két qua chon loc bang
khang sinh thu 152 chéi sinh truéng phat trién tot. Cac chdi da qua chon loc bang khang sinh
dugc nhan 1én dé tao cac dong chuyén gen TO va chon 109 chdi chuyén sang méi truong ra ré.
Két qua chuyén 53 dong cay TO ra trong trén gia thé va thu duoc 12 dong cay TO sdng s6t trong
diéu kién nha ludi.

Bing 2. Két qua bién ngp gen GmMDREBG vao gidng ddu twong PT22
Poichingva Tong S6 Tongsdchoi Sochoi  Sochdira Sbocady — Sé cay song sot

thi nghiém s6 miu  trénmdi  chuyénsang ré trén moi trong trén  va phat trién

miu tao trwong SIM méi trwong trwong RM  gid thé binh thuwong

chdi SEM trong nha lwéi
bCo 30 21 53 42 34 30 11
bCl1 30 0 0 0 0 0 0
Thi Lanl 150 65 208 62 45 17 4
nghiém Lan2 150 51 173 41 19 15 3
chuyén Lan3 150 69 202 71 45 21 5
gen Téng 450 185 583 174 109 53 12

Ghi chii: PCO: manh 1& mam ddu twong khéng chuyén gen duoC Cay trén méi truong tai sinh khéng chiza
khdng sinh; DCI: manh 1& mam ddu tiwong khong chuyén gen duwoc cdy trén méi trrong tai sinh ¢ bé sung
khang sinh

3.2. Phan tich PCR va nhan gidng in vitro cdy ddu twong chuyén gen

Céc cdy TO trong nha ludi duoc sir dung phén tich dé xac nhan sy c6 mat cia gen chuyén
GmDREBS trong hé gen cua cay chuyén gen. DNA tong sb tach tir 14 non cua 12 dong cay TO
dugc sir dung cho phan tich PCR véi cip méi GmDREB6_Xbal-F/IGmDREB6_c-myc-Sacl-R, két
qua kiém tra san pham PCR nhan doan DNA GmDREBG6_c-myc duoc thé hién ¢ hinh 3. Két qua
phan tich dién di ¢ hinh 3 cho thay bang DNA c6 kich thuéc khoang gan 750 bp xuét hién ¢ 8
dong dau tuong chuyén gen sb 1, 3, 4, 6, 8, 9, 11, 12, trong khi cac dong sb 2, 5, 7, 10 khdng xuat
hién bang DNA nay. Nhu viy, budc dau cé thé xac nhan gen chuyén GmDREB6 da hién dién
trong hé gen cua 8 dong dau twong chuyén gen ¢ thé hé TO, ky hiéu 1a TO-1, T0-3, T0-4, TO-6;
TO-8, T0O-9, TO-11, TO-12.

Hinh 3. Hinh dnh dién di kiém tra san pham PCR khuéch dai cdu tric chiza gen GmDREBS trong hé gen
cde cdy dau twong chuyén gen. M: thang DNA 1 kb; WT: cdy ddu twong khéng chuyen gen; (+) plassmid
pBII21_GmDREBG lam doi chitng dwong; 1-12: cic dong cdy ddu twong chuyén gen GmDREB6
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4. Thao luan

Nghién ctru chuyen gen & dau tuong nho A. tumefaciens chaa cau trac mang gen chuyén qua
nach la mam da ton thuong di duoc cong bd boi nhiéu tac gia. Viéc gay ton thuong néach 14 mam
can phai ¢6 cac thao tac ki thuat phu hop thi mai tao du mé dich cho su xAm nhiém cua vi khuan
[13], [16]. Tuy nhién, mirc do hinh thanh choi ¢ nach 1a mam khong nhiing phu thuoc vao ky
thuat gay ton thuong ma con phu thudc vao dic diém cua Kiéu gen cdy dau tuong [17]. O Viét
Nam, cac nghién ctru [9], [14], [18]-[22] ciing da thanh cdng trong chuyén gen ¢ du tuong bang
cach lay nhiém A. tumefaciens mang cau trac gen chuyen qua nach la mam ton thuong. Bang
phuong phap niy, ching t6i ciing da thanh cong bién nap vector pBI121_GmDREB6 vao giéng
du twong Viét Nam DT22 vai s6 chdi tai sinh dat trung binh 3,15 choi/mau. Két qua 3 1an chon loc
bang khang sinh kanamycin ¢ cac giai doan tao Chol kéo dai choi va ra ré, da chon dugc 53 cay dau
tuong trong trén gia thé. Str dung PCR véi ciap méi GmDREB6_Xbal-F/GmDREB6_c-myc-Sacl-R
da xac nhan gen chuyén GmDREB6 d3 c6 mat trong hé gen cua 8 cay chuyén gen TO.

Trong hé gen cua cay dau tuong chuyén gen c6 gen GMDREB6 ndi tai va gen chuyén
GmDREBS6. Ving ma hda cua gen ndi tai va gen chuyén GmDREB6 déu c6 kich thudc 693 bp,
ma hoa 230 amino acid. Néu sir dung PCR voéi cip mdi duge thiét ké dé khuéch dai vung ma hoa
thi két qua duy nhét chi c6 doan DNA khoang 0,7 kb va khong thé xac dinh duoc gen chuyén
GMDREBS6 c6 dugc hop nhit vao hé gen cua ciy dau twong duoc chuyen gen hay khong. Do véy,
dé phan tich cay dau tuong chuyén gen, chung t6i thiét ke cap moi PCR nham nhan ban doan
DNA bao gdom gen GmDREBG, céc trinh tu chira diém cit clia enzyme gioi han Xbal va Sacl.
Trong vector chuyén gen pBl121_GmDREBS, c4u traic GmDREB6-c-myc bao gom doan gen
GMDREBS, chira ving ma hoa 693 bp, doan 8 bp (GCTCTAGA) ¢ dau 5 'chira vi tri cit cho
Xbal, trinh tyu c6 kich thudce 33 bp ma hda cho khang nguyén c-myc va doan 7 bp (GAGCTCG) &
3' cudi chtra vi tri cit cho Sacl. Nhu véy, cau tric pBI121_GmDREB6_cmyc c6 kich thudc 1a 741
bp (Hinh 1). Cap mdéi PCR GmDREB6_Xbal-F/GmDREB6_c-myc-Sacl-R duoc thiét ké dé
khuéch dai cau tric GmDREBG-c-myc va két qua kiém tra bang dién di trén gel agarose da xuét
hién bang DNA duy nhét véi kich thudc khoang 0,75 bp (Hinh 3).

O Viét Nam, hiéu suat chuyén gen ¢ dau tuong ¢ giai doan phan tich PCR da duoc bao céo.
Hiéu suét chuyén gen P5CSm vao giéng ddu twong DT84 dat 0,24% [23], chuyén gen HA1 vao
gidng PT12 dat 1,23% [14], bién nap ciu trac RNAI vao gidng DT12 1a 1,35%, vao gidng
DT2008 la 2,24% [20], chuyén gen GmEXP1 vao giong DT84 dat 0,53% [21], chuyén gen
GMDREB?2 vao gidng DT84 dat 2,64% [9], chuyén gen GmCHI vao giéng DT2008 dat 2,05%
[22]. Trong nghién cau caa ching tdi, hiéu suat chuyén gen GmDREBG ¢ giai doan phan tich
PCR dat 1,78%. Nhu vy c6 thé thdy rang, hiéu suit chuyén gen giéan tiép nho A.tumefaciens &
cdy dau tuong khong chi phu thudc vao dac diém kiéu gen va kha ning tiép nhan gen cua gidng,
ma con phu thudc vao dic diém cua ciu trac gen duoc chuyén vao ciy déu tuong.

5. Két luan

Cau trdc mang gen GmDREBG da bién nap thanh cong vao gidng dau tuong BT22 qua nach la
mam nho A.tumefaciens. D3 tai sinh dugc 583 chdi tir 450 mau bién nap va sau 3 lan chon loc
bang kanamycin, nhan in vitro da thu duoc 53 cay dugc trong trén gia thé va 12 cay sinh truong binh
thuong trong diéu kién nha lui. Phan tich céc dong chuyén gen GmDREBS ¢ thé h¢ TO bang PCR
VGi cap moi GmDREB6_Xbal-F/GmDREB6_c-myc-Sacl-R xac dinh duoc 8/12 dong duong tinh vai
PCR, hiéu suat chuyen gen ¢ giai doan phan tich la 1,78%. Tém dong déu twong chuyén gen
GMDREB6 duoc tiép tuc phan tich phan tir dé tao dong dau twong chuyén gen chiu man.

Loi cam on
“Nghién ctru nay dugc tai tro boi B Gido duc va DPao tao trong dé tai cip Bo “Nghién ciru
biéu hién gen m& hoa nhéan t6 phién ma DREB m¢i dinh hudng ung dung trong cai thién tinh
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khang cac yéy t6 bat loi phi sinh hoc cua cdy dau twrong [Glycine max (L.) Merr.]” thuge Chuong
trinh phét trién khoa hoc co ban trong linh vyc Hoa hoc, Khoa hoc su song, Khoa hoc tréi dat va
Khoa hoc Bién giai doan 2017-2025.
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