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1. Thong tin chung

- Tén d¢ tai: Nghién ctru biéu hién gen ma héa nhan té phién ma DREB méi dinh
hudng ing dung trong cai thién tinh khang cac yéu td bét loi phi sinh hoc cta cay dau
tuong [Glycine max (L.) Merr. ]

- Mi s6: B2021-TNA-18

- Chil nhiém dé tai: GS.TS. Chu Hoang Mau

- T6 chirc chu tri: Pai hoc Thai Nguyén

- Thoi gian thyc hién: 24 thang (Tt 1-2021 dén 12-2022)
2. Muc tiéu

- Phan tich su biéu hién va danh gia duogc chirc nang sinh hoc cia gen DREB moi
mi hoéa nhan t6 phién ma cua ciy dau tuong.

- Tao duoc dong ciy dau twong chuyén gen mi hoa nhan t6 phién ma DREB c6
kha ning chdng chiu céc yéu tb bat loi phi sinh hoc cao hon cay dbi ching.
3. Tinh méi va sang tao

1) Lan dau tién, hai gene GMDREB6 vd GMDREB7 duoc x4c dinh ¢ chic ning
lién quan dén kha chiu han va chju man.

2) Su biéu hién cia gen GMDREBS tir dau twong lam ting mirc d6 phién ma cia
cac gen NtP5CS va NtCLC cia cdy thude 14 chuyén gen trong diéu kién stress man.

3) Su biéu hién manh cua gen GmDREB7 trong diéu kién stress man da lam gidm
mirc d6 phién ma cia cac gen NtRD29A va NtSODFe ¢ cay thudc 14 chuyén gen.

4) Pi bién nap thanh cong gen GMDREBG vio gidng dau tuong DT22 théng qua
A. tumefaciens va tao dugc 4 dong dau twong chuyén gene cé kha ning chiu han 1a T2-
2, T2-4, T2-7 va T2-10.
4. Két qua nghién ctru

4.1. ba lya chon va téng hop duogc hai gen ma hoa protein DREB6, DREB7
thudc phan ho nhan td phién ma DREB cua dau tuong lam gen dich va thiét ké thanh
cong 02 vector biéu hién gen thuc vat (PBI121 _GmDREB6 va pB1121 _ GmDREB7).

42. Pa bién nap thanh cong va phan tich biéu hién gen GmMDREB6 va
GMDREB7 trén cay thudc 14 chuyén gen.



Sy biéu hién manh ctia gen GMDREBSG tir dau twong lam ting muirc dd phién ma
ctia cac gen NtP5CS va NtCLC cua cay thudc 1a chuyén gen trong diéu kién stress min

Su biéu hién manh cua gen GMDREB7 trong diéu kién stress man da 1am giam
mirc d6 phién ma cia cac gen NtRD29A va NtSODFe ¢ cay thude 14 chuyén gen.

4.3. Pi bién nap thanh cong gen GMDREBS6 vao giéng dau tuong DT22 thong qua
A. tumefaciens. Tao dugc 4 dong dau twong chuyén gen GmDREBG théng qua phan tich
PCR, Southern blot & TO va Western blot & thé hé T1.

4.4. Ba chon dugc 4 dong dau tuong chuyén gene cO kha nang chiu han, chiu
min & thé hé T2 (T2-2, T2-4, T2-7 va T2-10). Cac dong chuyén gen va cdy WT khong
c¢6 sy khac biét vé chiéu cao cay, S6 qua/cay, khoéi lwong 1000 hat, ham lugng protein,
ham luong lipid. Tuy nhién, & ca diéu kién binh thuong va diéu kién stress min cac
dong chuyén gen déu c6 ham lugng prolin cao hon cay WT, véi p<0,05.
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notably affects the transcription of the NtP5CS and NtCLC genes in transgenic
tobacco under salt stress conditions”, Saudi Journal of Biological Sciences 28,
pp.7175-7181 (Q1, IF 2022: 4.052).
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5.2. Sdn phim dao tao
Do tao tién si: 01 NCS hoan thanh luan 4n va duoc cip Bang Tién si Sinh hoc ngay
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1. Phutthakone Vaciaxa (2022), Nghién ciru biéu hién gen GmDREBG nham ndng
cao kha ning chiu mdn & cdy chuyén gen, Luan van tién si sinh hoc, chuyén nganh Di
truyén hoc, Trudng Pai hoc Su pham-DH Thai Nguyén (Nhan Bang tién si ngay
20/4/2022).

DPao tao thac si: 02 hoc vién cao hoc da bao vé

1. Tran Thi Thom (2021), Phdn tich biéu hién va vai tro ciia gen GmDREBG trén
cdy thudc ld chuyén gen”. Luan vian thac si sinh hoc, Nganh Di truyén hoc, Trudng
bai hoc Su pham-DPH Thai Nguyén.

2. Bui Thi Minh Thuy (2022), Thiét ké cdu tric biéu hién gen ma héa protein
dehydration responsive element binding 74 cua ddu twong [Glycine max (L.) Merr.]”
Luan van thac si sinh hoc, Nganh Di truyén hoc, Truong Dai hoc Su pham-DH Thai
Nguyén.

5.3. Sdn pham ting dung

1) Thiét ké thanh cong 02 cdu trac vector chuyén gen: pBI121_GmDREB6 va
pBl121 GmDREB7;

2) Tao dugc 04 dong dau tuong chuyén gen GmDREBG6 c6 kha nang chiu han,
chiu min & thé hé T2 (T2-2, T2-4, T2-7 va T2-10).

6. Phwong thirc chuyén giao, dia chi ing dung, tic dong va loi ich dem lai ciia két
qua nghién ciru

- Két qua chuyén thanh cong cau trac mang gen GMDREB vao thudc 14 va dau
twong 1a co s& cho viéc sit dung cau tric vector pBI121_GmDREB6 va
pBl1121_GMDREB7 chuyén vao cac cdy ho dau khac nhim tao cac dong chuyén gen
¢6 kha niang chéng chiu cao.

- Cac két qua nghién ctru 13 co sé phat trién nghién ctru Gng dung ky thuat
chuyén gen nham cai thién kha nang chiu han, chiu mén tai cac phong thi nghi¢m:
Cong nghé gen, Cong nghé té bao thuc vat cua Trudng Pai hoc Su pham-DH Thai
Nguyén va tai cac phong thi nghiém khac trong BH Thai Nguyén.

- Két qua nghién ctru va cac bai bao cong bd trén cac tap chi khoa hoc- cong
nghé dugc sir dung lam tai liéu phuc vu dao tao va nghién ctru cho sinh vién, hoc vién
cao hoc, nghién ctu sinh va cén bd cua Truong Pai hoc Su pham - DPai hoc Thai

Nguyén va cac truong dai hoc khac ¢ Viét Nam.



INFORMATION ON RESEARCH RESULTS

1. General information

- Project title: Study on gene expression that encodes new DREB transcription factor
in the application orientation to improve the resistance to adverse abiotic factors of
soybean

- Code number: B2020-TNA-18

- Coordinator: Prof. Dr. Chu Hoang Mau

- Implementing institution: Thai Nguyen University.

- Duration: 24 months.

2. Objectives

i) Analyze the expression and evaluate the biological function of the new DREB gene
that encodes the transcription factor of soybean plants.

i) Create the transgenic soybean lines of transgenic soybeans that encode transcription
factors resistant to adverse abiotic factors higher than that of non -transgenic control
plants (WT).

3. Creativeness and innovativeness

1) For the first time, the GmDREB6 and GmDREB7 genes were determined to have a
function related to drought and salinity tolerance.

2) The overexpression of the GmDREB6 gene from soybean increases the
transcription level of the NtP5CS and NtCLC genes in transgenic tobacco under saline
stress conditions.

3) The overexpression of the GmDREB?7 gene in saline stress has reduced the code
transcription level of NtRD29A and NtSODFe genes in transgenic cigarettes.

4) Successfully transformed the GmDREBG6 gene into the soybean DT22 through A.
tumefaciens and created four lines of genetic soybeans with drought tolerance, saline
tolerance is T2-2, T2-4, T2-7, and T2 -10.

4. Research results

4.1. Selected and synthesized two genes encoding proteins of DREB6 and DREB7 of
gene sub-family DREB to make the target gene and successfully designed 02 plant
expression vectors (PBI1121_GmDREBG6 and PBI121_GmDREB7).

4.2. Successfully transformed and expression analyzed the GmDREB6 and
GmDREB?7 on transgenic tobacco.

The overexpression of the GmMDREB6 gene from soybean increases the code
transcription of the NtP5CS and NtCLC genes of the transgenic tobacco plants in
saline stress conditions. The overexpression of the GmMDREB7 gene in saline stress has



reduced the code transcription levels of NtRD29A and NtSODFe genes in transgenic
tobacco plants.

4.3. Successfully transformed GmDREB6 gene into DT22 soybean through A.
tumefaciens. PCR, Southern Blot analysis in TO, and Western Blot in the T1
generation have created four transgenic lines of GmDREBG6 gene soybeans.

4.4. 4.4. Four lines of transgenic soybeans are drought resistant, and saline tolerance in
the T2 generation (T2-2, T2-4, T2-7, and T2-10) have been selected. The transgenic
lines and WT plants have no differences in the tree's height, the number of fruits/trees,
the weight of 1000 seeds, protein content, and lipid content. However, the transgenic
lines have a higher proline content in both normal and saline stress conditions than the
WT tree, with p <0.05.
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5.1. Journal papers
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tobacco under salt stress conditions"”, Saudi Journal of Biological Sciences 28,
pp.7175-7181 (Q1, IF 2022: 4.052).

2. Yen Thi Hai Nguyen, Tan Quang Tu, Nhung Hong Nguyen, Doai Van Nguyen,
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Ngoc Nguyen, Thuy Thi Thu Vu, Quan Huu Nguyen, Mau Hoang Chu (2023), "A
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expression in transgenic tobacco plants”, In Vitro Cellular & Developmental Biology -
Plant (Q2, IF 2021; 2.347) (Accepted publication, 16/4/2023).
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DT22", TNU Journal of Science and Technology 226(01), pp. 57 — 64.

4. Nguyen Thi Ngoc Lan, Tran Thi Thom, Chu Hoang Mau (2021), "Expression
analysis of the GmDREBG6 gene from soybean on transgenic tobacco plants under the
saline-stress condition”, TNU Journal of Science and Technology 226(10), pp. 62 —
70.

5.3. Education

5.3.1. Ph.D. student training: 01 Ph.D. student completed the thesis and and is
granted Degree of Ph.D. in April 20, 2022



https://www.sciencedirect.com/science/article/pii/S1319562X21006896#!

1. Phutthakone Vaciaxa (2022), Study on GmDREBG6 gene expression to improve salt
tolerance in transgenic plants. Doctoral thesis in biology, major in Genetics,
University of Education - Thai Nguyen University.

5.3.2. Master training: 02 master students graduated.

1) Tran Thi Thom (2021). Analysis of the expression and role of GmDREB6 gene on
transgenic tobacco, The Biological Master thesis, major in Genetics, Thai Nguyen
University of Education, Thai Nguyen University.

2) Bui Thi Minh Thuy (2022), Expressional structural design of the dehydration
Responsive Element Binding 7A protein gene of soybean [Glycine max (L.) Merr.].
The Biological Master thesis, major in Genetics, Thai Nguyen University of
Education, Thai Nguyen University.

5.4. In terms of application

1) Successfully designed 02 transgenic vector structures: pBl121 GmDREB6 and
pBl121 GmDREB7;

2) Created 04 transgenic soybean lines of GmDREB6 with drought tolerance and
salinity tolerance in the T2 generation (T2-2, T2-4, T2-7 and T2-10).

6. Transfer alternatives, application institutions, impacts, and benefits of research
results

The result of successfully transforming GmDREB into cigarettes and soybeans is the
basis for using the Vector pBI121_GmDREB6 and pBl121 GmDREB7 structures to
gene transfer into other legumes to create high-resistant transgenic lines to abiotic
stress.

- The research results are the basis of research development on the application of
transgenic technology to improve the content of medicinal substances in medicinal
plants at the laboratory, such as genetic engineering, plant cell Biotechnology of TNU-
University of Education and at the laboratory of Thai Nguyen University.

- Research results and articles published in scientific and technological journals are
also used as references in teaching and scientific research for students, undergraduate
students, and graduate students from TNU-University of Education and other
universities in Viet Nam.



