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THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung

- Tén d& tai: Nghién ctru budc dau tao dong dau twong chuyén gen
GmDREB6 ¢06 kha nang chiu han cao

- Mi s6: B2017-TNA-38

- Chu nhiém d@ tai: GS.TS. Chu Hoang Mau

- T6 chirc chu tri: Pai hoc Thai Nguyén

- Thoi gian thuc hién: 30 thang.

2. Muc tiéu

i) Phan tich dugc hoat dong va chirc ning sinh hoc cta gen chuyén GmDREB6
trén cady mo hinh;

ii) Tao duoc dong cdy chuyén gen co kha ning chiu han cao hon ciy ddi
chtng bang k§ thuat chuyén gen ma hoa nhan té phién ma GmDREBS.

3. Tinh méi va sang tao

1) Pi phén 1ap duoc doan ma héa ctia gen GMDREB6 (CDNA) tir gidng dau
tuong DT2008 vai kich thudc 1a 693 bp ma hoa 230 amino acid. Thiét ké thanh
cdng vector chuyén gen pBl121_GmDREB6 chtra trinh tu gen GMDREB6 nhén tao.
Gen chuyén GmDREBG di hop nhat vao hé gen va hoat dong t6t trong cay thudc 14.

2) Pi tao duge 10 cdy dau twong chuyén gen sinh truéng, phat trién binh
thuong trong diéu kién nha ludi. Pa chimg minh dugc gen chuyén GmMDREB6 duoc
di truyén tir thé hé TO sang thé hé T1 va duoc biéu hién thanh protein tai t6 hop
DREBSG.

3) ba chirng minh duogc sy biéu hién manh ciua gen chuyén GmDREBG6 da lam
tang hoat dong phién ma cua gen GMP5CS va cai thién su tich 1y proline trong cay
chuyén gen.

4) Tao duoc 4 dong chuyén gen T2-2, T2-4, T2-7 va T2-10 ¢ thé hé T2 c6
murc do phién ma cua gen GmMPSCS, su tich Ity amino acid proline va kha nang chiu

man, chiu han cao hon céc cay doi chung khong chuyén gen.



4. Két qua nghién ciru

1.1. Trinh tu doan ma hoa ctia gen GMDREB6 phan lap tir gidng dau tuong
DT2008 co kich thuéc 693 bp mad hoa 230 amino acid. Vector chuyén gen
pBI121_GmDREBS chira trinh ty gen GMDREB6 nhan tao duoc thiét ké thanh cong
va tao dugc vi khuan Agrobacterium tai to hop mang cau trac gen mi héa nhan té
phién ma DREBG6 cua cay dau tuong.

1.2. Bang két qua phan tich Southern blot va RT-PCR da ching minh duoc
gen chuyén GmDREBG d4 hop nhat vao hé gen va hoat dong tot trong cay thudc 1a.

1.3. Cau tric mang gen chuyén GmMDREB6 duoc bién nap thanh cong vao ciy
dau tuong va tur 450 mau bién nap, qua 3 lan chon loc béng khang sinh kanamicin,
két qua da tao dugc 10 cdy dau tuwong chuyén gen sinh truong, phat trién binh
thuong trong diéu kién nha luéi.

1.4. Gen chuyén GmDREBG6 da hop nhat vao hé gen cay dau twong TO duoc
x4c nhan bang két qua phan tich Southern blot. P4 chimg minh dugc gen chuyén
GMDREB6 duoc di truyén tir thé hé TO sang thé hé T1 va duoc biéu hién thanh
protein tai t6 hop DREB6.

1.5. Sy biéu hién manh cta gen chuyén GmDREBS6 lam ting hoat dong phién
mi cua gen GMP5CS va cai thién sy tich liy proline trong cdy chuyén gen. Tao
dugc 4 dong chuyén gen T2-2, T2-4, T2-7 va T2-10 & thé hé T2 c6 mic d6 phién
ma cua gen GMP5CS, sy tich lily amino acid proline va kha nang chiu mén, chiu
han cao hon cac ciy ddi ching khong chuyén gen.

5. San phiam

5.1. Sin pham khoa hoc

1. Thi Ngoc Lan Nguyen, Phutthakone Vaciaxa, Thi Mai Thu Lo, Thi Hai Yen
Nguyen, Thi Thanh Nhan Pham, VVan Son Le, Hoang Mau Chu (2019), “Design
of Construct Carrying GmDREB6 to Enhance Soybean Gene Expression
Related to Abiotic Stress Response”, JERS, European Journal of Engineering
Research and Science 4(6), pp. 135-139.

2. Lo Thi Mai Thu, Nguyén Viét Nga, Nguyén Thi Ngoc Lan, Chu Hoang Mau
(2018), “Pic diém cia gen GMDREBG phan lap tir gidng dau twong chiu han



DT2008”, Tap chi Khoa hoc va Céong nghé, Dai hoc Thai Nguyén 187(11),
tr.163-168.

3. Pham Thi Thanh Nhan, Pham Minh Hao, Nguyén Thi Ngoc Lan, Chu Hoang
Mau (2018), “Nghién ctru chuyén gen GmDREB vao gidng dau twong DT12”,
Tap chi Khoa hoc-Cong nghé, Pai hoc Thai Nguyén 180(04), tr. 81 — 86.

4. P Thanh Kim Huodng, Nguyén Thi Hai Yén, Nguyén Thi Thom, Pham Thi
Thanh Nhan, Vii Thi Thu Thay, Lé Van Son, Chu Hoang Mau (2018), “Dic diém
cla trinh ty ma hoa nhan t6 phién ma dehydration responsive element binding
phan lap tu cay dau tuong”, Proceedings Hoi nghi nghién cuud&giang day sinh
hoc toan quéc, Quy Nhon 5-2018, tr. 107-114. ISBN 978-604-913-695-5.

5.2. Sdn pham dao tao

Dao tao thac si: 03 hoc vién cao hoc da bao vé

1. Pham Minh Hao (2017), Nghién citu chuyén gen GmDREB vao giong diu
twong DTI2. Luan vian thac si sinh hoc, chuyén nganh Di truyén hoc, Truong Dai
hoc Su pham-DH Théi Nguyén.

2. Nguyén Viét Nga (2018), Phdn Idp gen md héa nhén t6 phién ma DREBG6
tr cay ddu twong phuc vu thiét ké vector chuyén gen thyc vat, Luan van thac si sinh
hoc, chuyén nganh Di truyén hoc, Truong Pai hoc Su pham-DH Thai Nguyén.

3. Vit Thu Trang (2019), Nghién ciru hé thong tdi sinh in vitro phuc vu chuyén
gen ¢ cdy ddau Nho nhe (Vigna umbellata)””, Luan van thac si sinh hoc, chuyén
nganh Di truyén hoc, Truong Dai hoc Su pham-DH Théi Nguyén.

HG tro dao tao tién si:

- Phutthakone Vaciaxa “Nghién citu biéu hién gen GmDREB nham nang cao
khd ndng chiu han ¢ cdy chuyén gen”. Luan an tién si sinh hoc, chuyén nganh Di
truyén hoc. Truong Pai hoc Su pham-Pai hoc Thai Nguyén.

- Tién d¢ thyuc hién luan 4n dang ké hoach. NCS Phutthakone Vaciaxa la dong
tac gia mot bai bao quéc té.

5.3. Sdn phim ting dung

- Thiét ké thanh cong 01 cau tric vector chuyén gen: pBl121_GmDREBS;



Xi

- Tao duoc 04 dong cdy ddu twong chuyén gen GmDREB6 & thé hé T2 (T2-2,
T2-4, T2-7 va T2-10) c6 murc d6 phién ma cia gen GmP5CS, su tich liy proline
va kha niang chiu man, chiu han cao hon céc cay dbi chimg khong chuyén gen.

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

- Két qua chuyén thanh cong ciu trac mang gen GmDREB6 vao gidng dau
tuong DT84 13 co sé cho viée st dung Céu trac vector pBI121_GmDREB6 chuyén
vao cac gidng dau tuong khac, gop phan tao cac giéng dau twong ¢ chiu min, chiu
han cao ¢ nudc ta.

- Cac két qua nghién ctru 1a co s& phat trién nghién ctru tng dung ky thuat
chuyén gen nham cai thién kha ning chéng chiu céc stress phi sinh hoc cta cay dau
tuong va cac cay trong khac tai cac phong thi nghiém: Cong nghé gen, Cong nghé
té bao thuc vat ciia Truong Pai hoc Su pham-DH Thai Nguyén va tai cic phong thi
nghiém cua Truong Pai hoc Khoa hoc-DH Thai Nguyén.

- Két qua nghién ctru va c4c bai bao cong bo trén céc tap chi khoa hoc- cong
ngh¢ dugc st dung lam tai liéu phuc vu dao tao va nghién ctru cho sinh vién, hoc
vién cao hoc, nghién clru sinh va can by ctia Truong DPai hoc Khoa hoc, Truong Pai

hoc Su pham - Pai hoc Thai Nguyén va mot ) truong dai hoc khac.
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INFORMATION ON RESEARCH RESULTS

1. General information
- Project title: Initial research on creation of GmDREBG6 transgenic soybean

lines with high drought tolerance

- Code number: B2017-TNA-38

- Coordinator: Prof. Dr. Chu Hoang Mau

- Implementing institution: Thai Nguyen University.

- Duration: 30 months.
2. Objective(s)

1) Analysis of the activity and biological function of GmDREBG6 transgene in
model tobacco plants.

1) Creating transgenic soybean lines with higher drought tolerance than non-

transgenic plants by transgenic technique that encodes transcription factor DREBG.

3. Creativeness and innovativeness
1) The coding fragment of GmDREBG6 gene (cDNA) was isolated from the

DT2008 soybean cultivar with 693 bp in size, encoded 230 amino acids.
Successfully designed pBlI121 GmDREBG6 transgenic vector containing artificial
GmDREBG6 gene sequences. GmDREBG6 transgene has been incorporated into the
genome and well activity in tobacco plants.

2) Ten transgenic soybean plants have been created and the transgenic plants
grow, develop normally in conditions of greenhouse. It was demonstrated that
GmDREBG6 transgene was inherited from generation TO to T1 generation and
expressed into recombinant protein DREB6.

3) It was demonstrated that the overexpression of GmDREBG6 transgene
increased transcriptional activity of GmP5CS gene and improved proline
accumulation in transgenic soybean plants.

4) Four transgenic soybean lines T2-2, T2-4, T2-7 and T2-10 were produced.
Transgenic lines had transcription levels of GmP5CS gene, accumulation of proline

and tolerance to salinity and drought were higher than non-transgenic plants.
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4. Research results

(1) The encoding fragment of GmDREBG6 gene isolated from DT2008 soybean
cultivar is 693 bp in size, encoded 230 amino acids. The pBl121_GmDREBG6
transgenic vector contains the artificial GmDREB6 gene that was successfully
designed and created recombinant Agrobacterium tumefaciens carrying the
GmDREBSG gene.

(2) The results of Southern blot analysis and RT-PCR showed that GmDREB6
transgene was incorporated into the genome and well activity in tobacco plants.

(3) The structure carrying GmDREBG transgene was successfully transformed
into soybean plants and from 450 transformed samples, selective results with
kanamicin antibiotics, created 10 transgenic soybean plants which developed
normally under conditions of greenhouse.

(4) GmDREBSG transgene was incorporated into the soybean genome in TO and
confirmed by Southern blot. It was demonstrated that GmDREBG6 transgene was
inherited from TO generation to T1 generation and expressed into DREBG6
recombinant protein.

(5) The overexpression of GmDREBG6 transgene increased transcriptional
activity of GmP5CS gene and improved proline accumulation in transgenic soybean
plants. Four transgenic soybean lines T2-2, T2-4, T2-7 and T2-10 were produced.
Transgenic lines had transcription levels of GmP5CS gene, accumulation of proline

and tolerance to salinity and drought were higher than non-transgenic plants.

5. Products

5.1. Journal papers

1. Thi Ngoc Lan Nguyen, Phutthakone Vaciaxa, Thi Mai Thu Lo, Thi Hai Yen
Nguyen, Thi Thanh Nhan Pham, Van Son Le, Hoang Mau Chu (2019), “Design
of Construct Carrying GmDREBG6 to Enhance Soybean Gene Expression Related
to Abiotic Stress Response”, JERS, European Journal of Engineering Research
and Science 4 (6), pp. 135-139.

2. Lo Thi Mai Thu, Nguyen Viet Nga, Nguyen Thi Ngoc Lan, Chu Hoang Mau
(2018), "Characteristics of GmDREB6 gene isolated from drought tolerant



Xiv

soybean cultivar DT2008", Journal of Science and Technology, University Thai
Nguyen 187 (11), p.163-168.

3. Pham Thi Thanh Nhan, Pham Minh Hao, Nguyen Thi Ngoc Lan, Chu Hoang
Mau (2018), "Study on gene transfer of GmDREB gene into DT12 soybean
variety"”, Journal of Science and Technology, Thai Nguyen University 180 ( 04),
p. 81 - 86.

4. Do Thanh Kim Huong, Nguyen Thi Hai Yen, Nguyen Thi Thom, Pham Thi
Thanh Nhan, Vu Thi Thu Thuy, Le Van Son, Chu Hoang Mau (2018),
"Characteristics of the encoding sequence of dehydration responsive element

binding transcription factors isolated from soybean plants ", Proceedings
National Conference on Biological Research & Teaching, Quy Nhon 5-2018, p.

107-114. ISBN 978-604-913-695-5.

5.3. Education
Master training: 03 master students graduated.

1) Pham Minh Hao (2017), Research on gene transfer of GmDREB gene into DT12
soybean variety. The Biological master thesis, Thai Nguyen University of
Education, TNU.

2) Nguyen Viet Nga (2018), Isolation of gene which encoding transcription factor
DREB6 from soybean plants to design plant transgenic vector. The Biological
master thesis, Thai Nguyen University of Education, TNU.

3) Vu Thu Trang (2019), Research on in vitro regeneration system for gene
transfer in Vigna umbellata (Vigna umbellata). The Biological master thesis,
Thai Nguyen University of Education, TNU.

Supported training for PhD student:
- Phutthakone Vaciaxa, “Study on GmDREB gene expression to improve

drought tolerance in transgenic plants”. Thesis of Ph.D in Biology, specialized in

Genetics. Thai Nguyen University of Education, TNU.

- Thesis of PhD student implemented as planned and on schedule. PhD student

Phutthakone Vaciaxa is co-author of an international article.

5.4. In terms of application
- Successful design pB1121_GmDREB6 transgenic vector.
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- Created four genetically modified soybean lines with GmDREBG6 transgene
in T2 generation (T2-2, T2-4, T2-7 and T2-10). Transgenic lines had transcription
levels of GmP5CS gene, accumulation of proline and tolerance to salinity and
drought were higher than non-transgenic plants.

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

- The results of successful transferred of pBI121 GmDREB6 structure into
DT84 soybean cultivar is the basis for using the transgenic vector constructs to
transferred into other soybean cultivars, contribute to creating transgenic soybeane

cultivars with high salinity and drought tolerance in our country.

- The research results are the basis of research development on application of
transgenic technology to improve the resistance to abiotic stresses of soybean and
other crops at the laboratory, such as genetic Engineering, plant cell Biotechnology
of College of Education and the laboratory of College of Sciences- Thai Nguyen
University.

- Research results and articles published in the scientific and technological
journals are also used as references in teaching and scientific research for students,
undergraduate students, graduate students from College of Education and College of

Sciences- Thai Nguyen University and some other universities.



MO PAU
1. Tinh cip thiét ciia van dé nghién ciru

Pau tuwong (Glycine max L. Merrill) 1a loai ciy trong chiém vi tri quan
trong trong co cdy cdy nong nghiép va trong doi séng ciia con ngudi. Pau tuong
khéng chi c6 gia tri cao vé kinh té va dinh dudng, ma con giit vai tro trong viéc

cai thién d6 phi va sir dung bén vimg tai nguyén dit canh tac.

Piu tuong dugc xem 1a cdy trong nhay cam véi han va thudc nhoém ciy
chiu han kém. Han 13 yéu t5 phi sinh hoc nghiém trong nhat va c6 thé 1am giam
ning suat dau twong khoang 40%, déng thoi lam giam chit lwong hat. Han anh
huong dén tat ca cac thoi ki sinh truong va phat trién cua cay dau tuong, thoi ki
ra hoa va thoi ki sau ra hoa da dugc chiimng minh 1a nhitng thoi ki bi anh hudng
nghiém trong nhat. Hién nay, do bién d6i khi hau toan cau, dic biét 13 han kéo
dai, lwong mua khéng déu ¢ céc thoi diém trong nam va giira cac ving mién da
gay kho khan cho san xuat nong nghiép ¢ nhiéu qudc gia, trong d6 c6 Viét Nam.
Nudc ta ¢6 khoang 75% dién tich Ia ddi nui, dat dbc, kha nang gitt nudc kém;
mat khac, hién tuong El Nino gay kho han ¢ céc quéc gia thudc dong ban cau va
cac nudc thuong xuyén chiu anh hudng cua kho han do El Nino l1a Australia,
Philippines, Indonesia, Thai Lan, Viét Nam... Trong mot vai nam gan day, mién
Trung va Tay Nguyén nudc ta phai hiing chiu nhiing dot han han kéo dai va
nghiém trong, gy anh hudng rat 16n va kho khin cho viéc canh tac cac loai ciy
trong noi chung va cay dau twong noéi riéng. Do d6, giai phap chon tao giéng dau
tuong c6 kha niang chiu han tot tng phé véi bién doi khi hau va hién twong El
Nino 1a vén dé cép thiét, mang tinh thoi sy ¢ Viét Nam cling nhu doi véi nhiéu
quéc gia trén thé gioi.

Dac tinh chiu han, chiu man va chiu cac stress phi sinh hoc khac cua cay
dau twong do nhiéu gen quy dinh, san pham ctia cac gen nay lién quan truc tiép

dén su biéu hién kha niang chiu han nhu gen lién quan dén tong hop proline, su
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kéo dai ré, ... hodc gen diéu hoa hoat dong cua nhom gen chiu han. Nghién ctru
su biéu hién cac gen diéu hoa sy phién ma ctia nhém gen chdng chiu cac yéu to
bét loi phi sinh hoc 13 cach tiép can day hira hen trong su phat trién gidng dau
tuong chéng chiu kho han, man, nhiét, ...va wu viét hon ky thuat chuyén gen
chtrc ning don 1é. Vi vay, viéc ting cuong biéu hién gen c6 kha ning diéu tiét
cia mot yéu t6 phién ma kich thich biéu hién ctia nhiéu gen muc tiéu kiém soat
dic tinh chiu han, chiu man la rat quan trong. Mot sb gen ¢ dau tuong da dugc
mo ta la ¢6 phan tng vdi tdc dong cua han ¢ muc phién ma. Protein DREB
(dehydration responsive element binding) 14 mot phan ho ctia nhan t6 phién ma
AP2/ERF c¢6 chirc niang diéu khién sy biéu hién ctia mot sé gen cam ung véi
stress han tir ngoai canh, nang cao kha nang chiu han ¢ nhiéu loai thuc vat, trong
d6 c6 dau twong. Trinh tir Cis va nhan t6 trans giit vai trd quan trong trong su
biéu hién cac gen dap tmg tac dong ciia han. DREB - nhén t6 co tac dong trans
c6 thé lién két véi trinh tu cis dé kich hoat biéu hién gen muc tiéu khi ¢6 tin hiéu
stress & thuc vat. Phan ho DREB ¢ cdy dau twong gom cac thanh vién dugc xac
dinh c6 trong hé gen, do la cac gen GmDREBa, GmDREBb, GmDREBc,
GmDREBI, GmDREB2, GmDREB3, GmDREBS5, GmDREB6 va GmDRERB?7.
Tuy nhién mot vai thanh vién trong sd nay con chua rd tic dong cu thé nhu thé
nao d6i véi tinh chiu han, trong d6 c6 gen GmMDREB6. Tiép can ung dung k¥
thuat chuyén gen ma hoa nhan t6 phién ma DREB va lam rd chirc nang cia mot
vai gen GMDREB, nham cai thién dic tinh di truyén, tao dong cdy dau tuong
chuyén gen thich nghi véi diéu kién han duogc dic biét quan tam. Vi vay, gen ma
héa nhan t6 phién ma DREB lién quan dén tinh chéng chiu cac stress phi sinh
hoc, trong d6 co tinh chiu han han dugc Iya chon lam gen chuyén trong nghién
ctru Umg dung k¥ thuat chuyén gen nham nang cao kha ning chiu han cia cay

dau tuong.

Xuat phat tir nhitng co s trén ching toi di tién hanh dé tai: “Nghién citu

buée dau tao dong ddu twong chuyén gen GmDREBG c6 kha néng chiu han cao”



2. Nhirng déng goép khoa hoc ciia dé tai

Pé tai 1a cong trinh nghién ctru c¢6 hé thng, tir viéc phan 1ap gen, thiét ké
vector chuyén gen dén phan tich biéu hién gen, tao dong dau twong chuyén gen

va phan tich biéu hién dic tinh sinh hoc ctia gen chuyén.
Cu thé la:

1) i phan 1ap duoc doan mi hoa ciia gen GMDREB6 tir gidng dau twong
DT2008 véi kich thude 12 693 bp ma héa 230 amino acid. Thiét ké thanh cong
vector chuyén gen pBI121_GmDREBS chtra trinh tw gen GMDREB6 nhan tao. Gen
chuyén GmDREBS6 d4 hop nhat vao hé gen va hoat dong tt trong cay thudc 14.

2) P tao duoc 10 cdy dau twong chuyén gen sinh truéng, phat trién binh
thuong trong diéu kién nha ludi. Pa chimg minh duoc gen chuyén GmDREB6
duoc di truyén tir thé hé TO sang thé hé T1 va dugc biéu hién thanh protein tai to
hop DREBS6.

3) ba ching minh dugc su biéu hién manh cua gen chuyén GmDREB6 da
lam tang hoat dong phién ma cua gen GmMP5CS va cai thién su tich Ily proline
trong cdy chuyén gen.

4) Tao dugc 4 dong chuyén gen T2-2, T2-4, T2-7 va T2-10 & thé hé T2 ¢6
murc d§ phién ma cua gen GmPSCS, su tich lily amino acid proline va kha nang
chiu man, chiu han cao hon céc cay doi chung khong chuyén gen.

3. Y nghia khoa hoc va thyec tién cia dé tai

Két qua nghién cuu dat dugc cua dé tai co gia tri khoa hoc va thuc tién
trong tiép can nghién ctiru nang cao kha ning chdng chiu céc stress phi sinh hoc
ctia cdy dau tuong bang ki thuat chuyén gen.
Vé mdt khoa hoc

Két qua nghién ctru cta dé tai gop phan lam sang t6 dac diém ciu tric va

chirc nang cuia GmDREB va GmDREBSG cuia cay dau tuong



Phat trién thanh cong céu tric vector mang gen chuyén GmDREB6 va sy
biéu hién manh cua protein tai to hop DREB6 da lam ting tich liy prolin & cay
dau tuong. Cac dong dau twong chuyén gen c6 kha ning chiu han tét hon cay doi
chting khong chuyén gen, ¢d gia tri lam nguyén liéu cho chon giéng dau tuwong

chiu han.

Céc bai bao dang tai trén cac tap chi khoa hoc-cong nghé qubc té va trong

nudc 1a nhitng tu li€u ¢6 gia tri st dung trong nghién ctru va giang day.
Vé mdt thuec tién

Vector chuyén gen pBI121_GmDREB6 c6 thé sir dung chuyén vao gidng
dau twong khac hodc loai cdy trong khac trong muc dich lam ting cwong kha
ning chéng chiu cta ciy chuyén gen. Cac dong chuyén gen 1am nguyén liéu cho
chon giéng dé tao ra cac giéng dau tuong co6 tinh chiu han dugc cai thién. Cac
két qua nghién ctru phan 1ap va biéu hién gen GmMDREBSG, tao dong cdy dau
tuong chuyén gen di gop phan giai quyét co so 1y luan cua van dé nang cao kha
nang chong chiu bang ting cuong biéu hién gen ma hoéa nhan té phién ma. Két
qua nghién ctru 14 co sé khoa hoc vimg chic cho huéng nghién ctru Gmg dung k¥
thuat chuyén gen vao viéc cai thién kha ning chdng chiu cua cdy ddu twong, mo

ra trién vong hudéng tng dung cong nghé gen trong chon giéng dau tuong.



Chwong 1. MUC TIEU, NOI DUNG, POI TUQNG, PHAM VI,
CACH TIEP CAN VA PHUONG PHAP NGHIEN CUU

1.1. MUC TIEU VA NOI DUNG NGHIEN CUU
1.1.1. Muc tiéu nghién ciru

i) Phan tich duwoc hoat dong va chirc ning sinh hoc cia gen chuyén
GmDREBS trén cay mo hinh;

i) Tao dwoc dong cdy chuyén gen c6 kha ning chiu han cao hon ciy dbi

chimg bang k¥ thuat chuyén gen ma hoa nhén t6 phién md GmDREB6
1.1.2. Noi dung nghién ctru
Néi dung 1: Nghién ciru thiét ké vector chuyén gen thic vdt mang gen md héa
nhdn t6 phién md GmDREBG

Nghién ctru thong tin gen GmMDREBS6, thiét ké cip mdi nhan gen
GmDREBSG, Tach dong phan tur va gidi trinh ty gen GmDREBSG.

Tir thong tin vé gen GMDREBG phan 1ap duoc va trinh tw gen GmMDREB6
trén GenBank thiét ké va tong hop cdu tric gen chuyén GmDREB6 nhan tao.

Thiét ké vector chuyén gen thuc vit mang cau trac chira gen ma hoa nhan
t6 phién md GmDREBSG;

Tao dong vi khuan Agrobacterium tai t6 hop mang cau triic gen ma hoa
nhan t6 phién ma DREB6;
Noi_ dung 2: Phan tich hoat dong ciia vector chuyén gen GmDREBG trén cdy
thuoc la mé hinh

Tao cay thudc 14 chuyén gen bang phuong phap chuyén gen gian tiép thong
qua A. tumefaciens



Phan tich su ¢ mat va su dung hop cua gen chuyén vao hé gen cay thudc 14
bang PCR va Southern blot.

Phén tich sy biéu hién cta gen chuyén GmDREBSG & cdy thudc 14 chuyén gen.
Néi dung 3: Nghién ciru chuyén gen GmDREBG va tao cdy diu twong chuyén gen

Chuyén cau tric mang gen chuyén vao dau tuong nhd vi khuan

Agrobacterium 1ay nhiém qua nach 14 mam hat chin.

Tai sinh choi, ra ré, chon loc bang khang sinh va tao cdy dau twong chuyén

gen To.
Ra cdy dau turong chuyén gen TO va trong trong nha ludi.
Noi dung 4: Phan tich biéu hién ciia gen chuyén & cdc dong dau twong chuyén gen
Phan tich ciy dau tuong chuyén gen bang xac dinh sy c6 mit ciia gen
chuyén bang PCR va lai Southern.
Phan tich sy biéu hién cta gen chuyén & mirc phién ma bang RT-PCR, Real
time RT-PCR va sy biéu hién protein tai t6 hgp GmDREBG6 bang Western blot.

Néi_dung 5: Phén tich sw biéu hién chirc nang sinh hoc ciia gen chuyén
GmDREBG6

Phan tich sy biéu hién chirc ning sinh hoc ctia gen chuyén thong qua so sanh

kha nang tich lity proline giita cdy chuyén gen va cay khéng chuyén gen.
1.2. POI TUQNG VA VAT LIEU NGHIEN CUU
1.2.1. Pdi twong nghién ctru
Nghién ctru dic diém va biéu hién gen gen GmMDREBG cua cay dau tuong;

Ung dung k¥ thuat chuyén gen nhd vi khuan Agrobacterium va tao cay dau
tuong chuyén gen ¢ kha ning chdng chiu stress phi sinh hoc.

1.2.2. Vat liéu thuc vat

Str dung giéng dau trong DT84 1am vat liéu nhan gen trong chuyén gen do
Vién Di truyén Nong nghiép cung cip.



Cay thudc 1a trong 6ng nghiém luu giit trong phong thi nghiém thudc Bo
mon Sinh hoc hién dai&Giao duc sinh hoc, Khoa Sinh hoc, Truong Pai hoc Su
pham-PH Thai Nguyén cung cap. Thudc 14 dugc str dung 1am cay mé hinh trong
thi nghiém biéu hién gen GmDREBS.

1.2.3. Cac chiing vi khuin va céc loai vector

Céc chung vi khudn va cac loai vector str dung trong nghién ciru dugc cung
cép tor Vién Cong ngh¢ sinh hoc - Vién Han 1am Khoa hoc & Cong nghé Viét
Nam gém: Escherichia coli DH5a, A. tumefaciens CV58, A.tumefaciens AGL1;
vector chuyén gen pBI121 s dung trong qua trinh nhan dong, thiét ké vector

chuyén gen va 1ay nhiém vao thuc vat.
1.2.4. Thiét ké, tong hop gen GMDREBS va cac cip mdi PCR

- Duya trén nhimng thong tin vé gen GMDREB6 phan lap tir gidng dau tuwong
DT2008 va trinh ty gen GMDREB6 mang mi s6 EF551166 trén GenBank [26],
gen nhan tao GMDREB6 dugc thiét ké, tong hop va gan trong vector pUC18
(pUC18_GmDREBS®).

- Sir dung cdp mdi DREB6-F/DREB6-R dé nhan ban gen GmDREBG6 tir
gidng dau twong DT2008; cip moi Xbal-DREB6-F/ DREB6-Sacl-R sir dung
trong kiém tra sy c6 mit cua gen chuyén GmDREB6 trong ciy chuyén gen; cip
moi qGMP5CS-F/ qGmP5CS-R va gAct-F /gAct-R st dung trong phén tich Real
time RT-PCR. Trinh ty nucleotide ctia cac cip moi duoc trinh bay ¢ bang 1.1.

1.2.5. Hoa chat, thiét bi nghién ciru

Céc loai Kit thao tic phan tir tr cAc hang Fermentas, Bio-Neer nhu: kit
Trizol Reagents - tach chiét RNA tong sd; kit Maxima® First Strand cDNA
Synthesis - tong hop ¢cDNA; kit GeneJET PCR Purification - tinh sach san pham
PCR; kit Plasmid Extraction - tach chiét plasmid tir vi khuan.



Bang 1.1. Trinh ty nucleotide cua cac cip moi sit dung trong nghién ciru

Primers Nucleotide sequence (5 - 37) Size
DREBG6-F/ ATGGTCATGGAAGAATCTAAC 593 BP
DREB6-R TTAATATGATTCCCATAGA
Xbal-DREB6-F/ ATGAAGTTCAACCAACCACTTCAT a1 h
DREB6-Sacl-R: ATTCAGATCCTCTTCTGAGATGAGT P
GAGGCTATTCGGCTATGACTG

nptll-F /nptll-R 963 bp
ATCGGGAGCGGCGATACCGTA

qGmP5CS-F/ CGAACTGAGCTTGCAGAGGGGC 165 b

p

gGmP5CS-R TCGCTTAGCCTCCTTGCCTCC
GATCTTGCTGGTCGTGATCTT

gAct-F /gAct-R 152 bp
GTCTCCAACTCTTGCTCATAGTC
GTAAAACGACGGCCAGT

pUC18-F/pUC18-R 840 bp
CAGTATCGACAAAGGAC

Cac loai enzyme st dung cua hang Fermentas: Xbal, Sacl, DNA T4
ligase,... Cac hoa chat: bacto pepton, yeast extract, agarose, sucrose, glucose,
trypton, X-gal, KCI, Tris HCI, EDTA, NaOH, MgSO,4, MgCl,, Glycerol, CaCly;
cac loai khang sinh kanamycin, rifamycine, cefotaxime, carbenicillin,... cia cac

hang Fermentas, Invitrogen, Sigma, Amersham va mét sb hang hoa chat khéc.
May PCR System 9700 (Appied Biosystem, My), may dién di Powerpac300
(Bio-Rad, M¥), may soi DNA (Mini-transllumminatior, Bio-Rad, My), may
Voltex (Mimishaker, IKA, Ptc), may ly tam, may xung dién Plulser, may xac
dinh ham lugng nucleic acid NanoDrop, cung vi cac thiét bi hién dai khac.
1.3. PHAM VI VA PIA PIEM NGHIEN CUU
1.3.1. Pham vi nghién ctru
Pé thuc hién duge muc tiéu dit ra, dé tai thuc hién trong pham vi nghién
ctru nhu: (1) Phan 13p gen mi hoa nhan t6 phién ma GmDREBG tir giéng dau
tuong chiu han DT2008 cung véi viéc phan tich gen GmDREBG trén GenBank




dé c6 thong tin vé dic diém cta gen 1am co sé cho viée thiét ké gen GmDREB6
nhan tao. (2) Str dung gen GMDREBG6 thiét ké vector chuyén gen thuc vat va
phan tich biéu hién gen GmMDREB6 ¢ cay thubc 14 mo hinh. (3) Chuyén gen
GmDREBS vao giéng dau tuong DT84 va phan tich cdy chuyén gen.

1.3.2. Pia diém nghién ctru

Céc thi nghiém phan 1ap gen, chuyén gen duoc thuc hién tai Phong thi
nghiém Cong nghé té bao thuc vat, Khoa Sinh hoc, Truong Pai hoc Su pham -
Pai hoc Thai Nguyén. Thi nghiém chuyén gen thuc hién tir nam 2017 dén thang
12 nam 2018.

Thi nghiém thiét ké vector chuyén gen va phan tich biéu hién gen dugc tién
hanh tai phong Cong nghé té bao thuc vat va Phong thi nghiém trong diém Cong
ngh¢ gen thuoc Vién Cong nghé sinh hoc - Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

1.4. CACH TIEP CAN VA PHUONG PHAP NGHIEN CUU
1.4.1. Cach tiép cin nghién ciru

Tao dong cay dau tuong c6 kha nang chdng chiu cac yéu t6 bat loi phi sinh
hoc dugc tién hanh theo cach tiép can ung dung k¥ thuat chuyén gen, cu thé 1a: (1)
Nhan béan, tach dong va xac dinh trinh ty gen md héa nhan t6 phién ma
GMDREBSG tir cay dau tuong; (ii) Str dung thong tin vé trinh tu gen phan lap dugc
va trinh ty gen GMDREBS6 trén GenBank dé thiét ké vector chuyén gen va chuyén
vao cdy dau twong nham tao dong ddu twong chuyén gen. (iii) Phan tich gen
chuyén va danh gia cac dong cay dau tuong chuyén gen tao vat li€u tao giéng dau
tuong c6 kha nang chiu han.

1.4.2. Phwong phap nghién ciru
1.4.2.1. So db thi nghiém ciia dé tai

Céc thi nghiém trong dé tai dugc thuc hién theo so d6 ¢ hinh 1.1.
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Tach dong gen GmDREBSG tir gidng déu twong

chiu han DT2008. Phéan tich théng tin cla gen

GmDREBS, thiét ké va tdng hop gen nhan tao
GmDREB6

!

Thiét ké vector chuyén gen thuc vat mang gen

chuyén GmDREB6 va tao A.tumefaciens tai tb

hop, danh gia hoat dong cia vector chuyén gen
trén cay md hinh

!

Chuyén céu fric mang gen chuyén GmDREB6
vao dau trong qua nach & mér_n; tai sinh va tao
céy dau twrong chuyén gen

!

Phan tich cay dau twong chuyén gen & TO, T1

o

Xac dinh sy co matva Phan tich biéu hién So sanh s tich iy
hop nhat cia gen chuyén ctia gen chuyén proline trong cay dau
GmDREBG trong hé gen GmDREB6 & cay dau twong chuyén gen va cay
ctia cdy chuyén gen twong chuyén gen khéng chuyén gen

l | |
|

Chon dong dau twong chuyén gen cé kha ndng
chiu han cao

Hinh 1.1. So d6 thi nghiém tong quat
1.4.2.2. Phwong phap phén ldp gen GmDREBG tir cdy ddu twong
Thu thap théng tin vé gen GMDREB6 cua ciy dau twong. Thiét ké cap
moi nhan gen GMDREBG dua trén trinh ty gen mang ma s6 EF551166 cong bd
trén GenBank [26].
Tach chiét RNA téng sd bang cach sir dung Trizol Regents (cuia hang

Invitrogen) theo chi dan cua nha san xuat.
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Tao ¢cDNA bang phan tGng phién mi ngugc: ARN tong sd duogc st dung
lam khudén dé tong hop cADN, cDNA dugc tong hop theo quy trinh
RevertAid"™H Minus First Strand cDNA Synthesis Kit (Fermentas). Khuéch dai
gen GmMDREBG tir cDNA;

Tinh sach va gin doan gen vao vector tach dong pBT, bién nap vector tai to
hop vao té bao kha bién E.coli DH50, tach plasmid tai t6 hop.

Xéc dinh trinh ty gen trén thiét bi giai trinh tu DNA tu dong. Xir Iy va phan
tich trinh ty bang cac phan mém chuyén dung (BioEdit, DNAstar va Blast trong
NCBI.

1.4.2.3. Thiét ké vector chuyén gen thuwe vit va tao vi khudn A. tumefaciens tai
16 hop

Str dung vector chuyén gen pBl1121 c6 su diéu khién cta promotor 35S va
ghép nbi gen GMDREBG nhan tao nhd enzyme ndi ligase. Vector chuyén gen
mang gen GmMDREB6 dugc thiét ké theo hai budc co ban: (1) thiét ké cau trac
doc 1ap bao gdbm gen GMDREBSG, phan doan cmyc va vi tri cit ciia cip enzyme
Xbal / Sacl (GmDREB6-cmyc); (2) chén ciu trac vao vector chuyén gen thuc
vat, pBI121 dé tao thanh vector tai t6 hop pBl121_GmDREBS6. Kiém tra vector
tai to hop bang RE. Chon dong vector tai to hop bang colony-PCR.

Tao vi khuan A. tumefaciens tai to hop mang cau tric gen GmDREB6. Chon
dong A. tumefaciens tai t6 hop bang colony- PCR.
1.4.2.4. Ky thudt chuyén gen vao thuéc ld va dinh gia hoat dpng ciia vector
chuyén gen

Nudi chon loc A.tumefaciens trong 15ml méi truong LB 1éng bd sung
khang sinh chon loc tao dich huyén phu. Nuoi phuc hoi & 28°C dat ODgyonm =
0,8. Ly tdm thu cin té bao va hoa cin trong mdi truong CCM.

Chuyén d6i vao thudc 14 thdng qua A.tumefaciens va tai sinh cay thudc 14
chuyén gen duoc tién hanh nhu sau: La thudc 14 duoc cat thanh cac manh 1 x 1

cm, ngam trong té bao huyén phu cta A.tumefaciens tai t6 hop trong 10 phut, va
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sau d6 tai sinh da chdi trén moi trudong MS c6 thém BAP va kanamycin. CAc
chdi chuyén vao moi truong RM dé tao r& c6 bd sung kanamycin. Céc cdy con
dugc trong trong nha ludi.

Panh gia hoat dong clia vector chuyén gen mang cau trac GmDREBS6 trén
cdy chuyén gen bang PCR, Southern blot va RT-PCR.
1.4.2.5. Ky thudt chuyén gen vao ndch ld mam dau twong giong DT84

Phuong phap chuyén gen thong qua nach 14 mam duoc tién hanh dua trén
nghién ctru ciia Olhoft va dtg (2001) [36]. Thanh phan méi truong nudi cay in
Vitro va tai sinh cy ddu tuong chuyén gen dugc trinh bay ¢ bang 1.2.

C6 thé trinh bay tom tit thi nghiém chuyén gen va tao cac dong ciy dau
tuong chuyén gen mang ciu trac chira gen chuyén GmDREB6 ¢ gidng dau tuong
DT84 nhu sau:

(1) Khtr trung hat: Chon hat dau tuong méy, moi thu hoach, cé kha nang
nay mam. Khtr tring hat bang khi clo trong 12 gio.

(2) Tao nguyén lidu nhan gen va lam mai A.tumefaciens tai t6 hop

Hat sau khi khtr tring duoc nay mam trén méi truong GM (mudi B5
3,052g/I + sucrose 20g/1 + agar 6g/l + vitamin B5 1mg/l). Mam 5 ngay tudi cit
b6 than va r& mam, thu 14 mam.

(3) Gay ton thuong nach 14 mam trong dich khuan A.tumefaciens va lay
nhiém khuén vao 14 mam trong 30 phit.

(4) Pdng nudi cay trong méi truong CCM (mudi Bs 0,316 g/l + MES 3,9 g/l
+ dudng (30 g/1) + agar (9 g/l), pH = 5,4. B6 sung trong box vitamin Bs (1 mg/l) +
acetosyringon (0,2 mM) + L-cystatin (400 mg/l) + sodium thiosulfate (200 mg/l) +
DTT (154 mg/l) + GA3 (0,25 mg/l) + BAP (2,5 mg/l).

(5) Cam ung tao da chdi trén méi trudng SIM lan 1 (mudi B5 (2,0 g/l ) +
MES (0,6 g/l) + duong (30 g/l) + agar (9 g/l), pH = 5,6. B6 sung trong box
vitamin B5 (1 mg/l) + BAP (3,5 mg/l) + cefotaxim 400 mg/l + kanarmycine 50
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mg/l) va SIM Iin 2 (mudi B5 (3,052 g/l ) + MES (0,59 g/l) + duong (30 g/l) +
agar (9 g/l), PH = 5,6. B6 sung vitamin B5 (1 mg/l) + BAP (3,5 mg/l) + 400 mg/I

+ kanarmycine 75 mg/l).

Bang 1.2. Thanh phan cic méi trudng trong tai sinh ciy dau twong

Moi trudng Thanh phan

Nay mam Mubi Bs(3,052 g/l) + duong (30 g/l) + agar (9 g/l), pH = 5,8 +

(MS) vitamin B5 (1 mg/I).0

DPdng nudi Mudi Bs (0,316 g/1 ) + MES (3,9 g/1) + duong (30 g/l) + agar (9 g/l),

cdy (CCM) | pH = 5,4. Bb sung trong box vitamin Bs (1 mg/l) + acetosyringon (0,2
mM) + L-cystatin (400 mg/l) + sodium thiosulfate (200 mg/l) + DTT
(154 mg/l) + GA; (0,25 mg/l) + BAP (2,5 mg/l)

Camng tao | -Moi truong SIM lan 1: Mudi B5 (2,0 g/1 ) + MES (0,6 g/1) + duong

chdi (SIM) (30 g/l) + agar (9 g/l), pH = 5,6. B6 sung trong box vitamin B5 (1
mg/l) + BAP (3,5 mg/l) + cefotaxim 400 mg/l + kanarmycine 50
mg/I
- Mo6i truong SIM 1an 2: Muéi B5 (3,052 g/l ) + MES (0,59 g/l) +
duong (30 g/l) + agar (9 g/l), PH = 5,6. B6 sung vitamin B5 (1
mg/l) + BAP (3,5 mg/l) + 400 mg/l + kanarmycine 75 mg/I

Kéo dai chdi| MS (4,3 g/l) + MES (0,6 g/l) + dudng (30 g/l) + agar (9 g/l), pH =

(SEM) 5,6. B6 sung trong box vitamin Bs + L-asparagine + L-pyron
glutamic acid + IAA (0,1 mg/l)+ GAz (0,5 mg/l) + cefotaxim 400
mg/l + kanarmycine 50 mg/I

Taoré (RM) | MS (1,58 g/l) + MES (0,59 g/l) + duong (30 g/l) + agar (9 g/l), pH

= 5,6. B6 sung 1AA (0,5 mg/l)+ vitamin Bs (1 mg/l) + cefotaxim
400 mg/l + kanarmycine 50 mg/I
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(6) Thi nghiém kéo dai chdi: cat bo 14 mam va chuyén sang moi truong kéo
dai chdi SEM (MS (4,3 g/l) + MES (0,6 g/l) + dudng (30 g/l) + agar (9 g/l), pH =
5,6. B6 sung trong box vitamin Bs + L-asparagine + L-pyron glutamic acid + IAA
(0,12 mg/l)+ GA3 (0,5 mg/l) + cefotaxim 400 mg/l + kanarmycine 50 mg/l).

(7) Tao ré& Chdi dugc chuyén sang méi truong ra r&8 RM (MS (1,58 g/l) +
MES (0,59 g/l) + duong (30 g/l) + agar (9 g/l), pH = 5,6. B6 sung IAA (0,5
mg/l)+ vitamin Bs (1 mg/l) + cefotaxim 400 mg/l + kanarmycine 50 mg/l).

(8) Ra cay: Cay chuyén gen va cay khong chuyén gen in vitro duoc chuyén ra
trong trén gia thé véi ty 16 1 triu hun: 1 cat vang trong diéu kién nha ludi.
1.4.2.6. Phan tich, dinh gid cdy chuyén gen

- Phan tich sy c6 mit caa gen chuyén GmDREB6 bang PCR va bing Southern
blot.

- Phan tich sy biéu hién ctia gen chuyén GMDREB6 & muc phién ma bang
RT-PCR, Real time RT-PCR va & mirc dich ma tao protein tai t6 hop bang
phuong phap dién di protein, ky thuat Western blot.

- Panh gia chtc ning sinh hoc ciia gen chuyén thong qua phan tich, so sanh
ham luong proline giita dong cdy chuyén gen va cdy khong chuyén gen (WT)
trong diéu kién xr 1y bang stress mudi.

Kiém tra su ¢c0 mat cua gen chuyén trong cay chuyén gen b%ng PCR

Tach chiét DNA tong so tir 14 cay chuyén gen va thuc hién phan ung PCR
v6i cdp moi ddc hiéu Xbal-DREB6-F/ DREB6-Sacl-R dé xéac dinh sy c6 mat cla
gen GmMDREBSG trong cdy thudc 14 va cdy dau twong chuyén gen. San pham PCR
nhan ban gen GMDREB6 dugc kiém tra bang dién di trén gel agarose 1,0%.
Phwong phap Southern blot

Pé kiém tra sy c¢6 mat cia gen chuyén va sd ban sao ma gen chuyén
GMDREBS6 hop nhét vao hé gen cdy chuyén gen, chiing toi thuc hién Southern

blot theo mo ta ctia Southern (1975) [44] vdi cac bude co ban sau:



15

(1) Tach chiét DNA tong sb cua cay chuyén gen can phén tich, dat nong do
10 pg mau DNA tong s6. Sau d6 tién hanh tinh sach DNA tong s6 dé phuc vu
cho phan tng cit boi enzyme gi6i han.

(2) DNA tong s6 duoc tach dam bao do tinh sach cho phan tmg cit bai

enzyme giéi han véi thanh phan va diéu kién phan tng ¢ bang 1.3.

Bang 1.3. Thanh phan phan ung cit DNA tong sé bang Sall

STT Thanh phan Nong @9 | Thé tich (ul)
1 | Enzyme Sall 10u/pl 5
2 | Buffer 10 X 5
3 | DNA 30 ug /ul 30
4 | Nudc khtr ion -
Tong 50
Piéu kién phan vmg: 37 °C dé qua dém

(3) Dién di san pham cat DNA tong s trén gel agarose 1%, & dién thé thap
trong thoi gian dai (6 gi0).

(4) Chuyén 1én mang nitrocellulose: Mang lai duoc cit vira v6i ban gel va
dat dudi ban gel, mot cot gi.’?iy duoc dat phia dudi nham tao ap luc tham thau
trong khi dung dich chuyén mang thim truyén tir trén thong qua cac tam gidy loc
duogc cap tir khay dung buffer. Qua trinh chuyén mang hoan tat sau 3 gio voi ban
gel day dudi 5 mm, hodc qua dém. Sau khi chuyén mang, mang lai dugc ria voi
dung dich 2X SSC va tién hanh lai vdi mau do.

(5) Tong hop mau do (probe)

Mau do gen GmDREBG: Nhan dong trinh tu gen GmMDREBG6 tir plasmid
pUC18 GmDREB6 bang phan tung PCR vo&i moi dic hiéu Xbal-DREB6-F/
DREBG6-Sacl-R (Bang 1.1).

Mau do gen npll: Nhan dong trinh ty gen npll tir plasmid mang gen nptll
bang phan tng PCR véi moi ddc hiéu nptll-F/nptll-R.
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Miu PCR duoc dién di kiém tra trén gel agarose 1,0%. San pham PCR
duoc tinh sach béng kit tinh sach PCR dugc str dung lam khuon cho phan tng
tong hop mau do theo huéng dan cua bd Biotin DecaLabel DNA Labeling Kit.

(6) Tién lai va lai: Mang lai duoc c¢6 dinh bang dung dich tién lai
(200ul/cm?) trong 4h & 44°C trong ong lai. Sau d6 d6 bo dung dich tién lai, bd
sung dung dich lai (60 pl/cm®), lai qua dém & 44°C.

(7) Rira mang: Mang lai duoc rira 2 1an véi dém rira 2x & nhiét d6 phong, 1
lan véi dém rira 1x & 65°C trong 15 phut, 2 1an v6i dém rira 0.1x & 65°C trong
thot gian 15 phut.

(8) Hién mang: Phiic hop enzyme Streptavidin-AP c6 kha ning gin bam
dic hiéu voi goc biotin trén mau do. Ngoai ra, enzyme Alkaline phosphatase c6
kha nang phan huy BCIP-T (5-bromo-4-chloro-3-indolyl phosphate, p-toluidine
salt) thanh hop chéat c6 mau tim den. Nho vay c6 thé phat hién mau do gan voi
doan DNA céan nghién ctru trén mang lai. Quy trinh ndy dugc thyc hién theo
huéng dan cua bo kit Biotin Chromogenic Detection Kit (hing Themosience).
Phén tich cAy chuyén gen bing lai Western

Kiém tra hoat dong ctia gen chuyén qua sy c6 mit cla protein tai to hop
GMDREB6 trong cdy chuyén gen bang Western blot [45] véi cac budc co ban
sau: (1) Tach chiét protein tong s6 (nghién 0,5 g l4 trong nito 16ng va hoa tan
trong 1 ml PBS + Tween 0,05%, ly tdm 13000 vong/phut trong 15 phut); (2)
Pién di bién tinh protein trén gel polyacrylamide - SDS 10%; (3) Chuyén protein
trén gel dién di 1én mang lai nitrocellulose bang may Pierce G2 Fast Blotter
(25V, 1,3 mA trong 20 phut); (4) Mang chira khang nguyén c-myc dugc phu
bang 5% sita tach béo pha trong dung dich PBS + Tween 0,05% trong 16 gio; (5)
Lai khang thé 1 (ngdm mang trong 15 ml dung dich PBS 5% sita tach béo co
chtra khang thé c-myc voi do pha lodng 700 lan, lic trong 3 gid ¢ nhiét do
phong); (6) Lai khang thé 2 (ngam mang trong 15 ml dung dich PBS + 5% sita
tach béo c6 chira khang thé anti-mouse IgG c6 gin HRP (Horse Radish
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Peroxidase) trong 2 gid); (7) Hién mau trong dung dich c6 chira co chit TMB
(3,3°,5,5’-tetramethyl ~ benzidine) hoac DAB  (3,3'-diaminobenzidine
tetrahydrochloride), hién thi két qua dudi anh sang thuong.
Phén tich ciy chuyén gen bing Real time RT-PCR

Str dung k¥ thuat QRT-PCR dé phén tich biéu hién ciia gen GmP5CS & muc
phién ma cua céc cay dau twong khong chuyén gen gen va cac dong dau tuong
chuyén gen GMDREBG6 ¢ hai diéu kién, trong diéu kién binh thuong va strees
mudi. Mirc d6 biéu hién phién mi ctia gen GmP5CS dugc x4c dinh bang phan
Real time RT-PCR véi thudc nhuém huynh quang SYBR Green I. RNA tong sb
duogc chiét rat bang Kit TRIzol va téng hop cDNA bang Kit First Strand cDNA
Synthesis. Actin 1a gen tham chiéu dugc st dung dé chuan hoa lugng cDNA
trong mdi phan tmg qPCR. Tinh toan muc biéu hién bang cong thirc R = 2724
theo Livak va Schmittgen 2001.
Xir 1y stress mudi

Hat ctia cac dong dau tuong chuyén gen ¢ thé hé T1 nay mam va phét trién
thanh cay T2 (T2-2, T2-4, T2-7, T2-10) trong chau chira cat sach. Cac dong dau
twrong chuyén gen T2 va cly khong chuyén gen sir dung phén tich biéu hién cua
gen GmP5CS trong diéu kién stress mudi. Xt 1y cac cdy dau twong non & giai
doan ba 1a chét bang NaCl trong 7 ngay; cac cay khdng xu 1y (d6i ching) duoc
tudi 2 ngay mot 1an (diéu kién binh thudng) va trong diéu kién stress mudi dé thich
nghi voi d6 man. Xir Iy stress mudi ¢ hai mie NaCl 150 mM va NaCl 300 mM.
Phan tich ham hrong proline trong ciy chuyén gen

Phéan tich ham lugng proline ¢ hai ché d6, diéu kién binh thuong va stress
han mudi. Ham luong proline cua cdy chuyén gen dugc xac dinh bang phuong
phap cua Bates va cs (1973) [3]. Nong do proline trong 14 ctia c4c dong chuyén
gen gen va ciy khong chuyén gen duoc phan tich sau 7 ngay trong diéu kién

stress mudi. Ham luong proline dugc biéu thi bang umol/g khéi luong twoi.
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Chuong 2. NOI DUNG VA KET QUA NGHIEN CUU

2.1. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA
DE TAI
2.1.1. Co ché chiu han cia thuc vat

Stress phi sinh hoc 1a nguyén nhan chinh dan dén mat mua trén toan thé
gidi, gay ra thiét hai dén ning sudt binh quin hon 50% & nhiéu loai cdy trong
[4]. Trong sb cac stress phi sinh hoc, han 13 yéu t6 chinh lam giam ning sut cay
trong. Stress han pha v& su can bang ndi moi va phan bd ion trong té bao [68].
Cay trong phan tng véi cac stress han thong qua cac con dudng truyén tin va
phan tmg t& bao nhu téng hop cac protein stress, ting cudng cac chit chéng oxi
hoa, tich lily cac chat tan [10]. Cac nghién ctru gan day cho thiy, han giy ra
nhiing tic dong tidu cuc & tat ca cac cip do va cac giai doan phat trién cua thuc
vat. Dé khang lai cac stress han, trong thuc vat dién ra chudi cac qua trinh hoa
sinh, voi sy tham gia cua rat nhiéu yéu t6. Trong diéu kién han, cac phan tmg
sinh hoa khac nhau duogc kich hoat trong cay, tich iy nhiéu loai chét dé hoa tan,
nhu dudng, axit amin, glycine betaine va polyamine dé giup cac cdy trong doi
pho voi han [19], ting ham lugng cac chat chéng oxy hoa, chiang han nhu
glutathione S-transferase (GST), superoxide dismutase (SOD), guaiacol
peroxidase (POD) va catalase (CAT) [1].

Gan day, nhitng hiéu biét vé biéu hién gen, co ché phién ma va co ché
truyén tin hiéu phan tng véi stress han cua cy trong da duoc cong bd [70].
Nhiing phan tich sinh hoc phan tir va di truyén hoc di tao nén tang cho nhing
kham pha chirc nang gen va Gmg dung trong k¥ thuat di truyén véi viée str dung
mot sb gen churc nang hodc mot sb gen diéu hoa lién quan dén tinh chiu han, chju
min cta cdy trong [56]. Vi vay, co s& phén tir dic tinh chiu han cta thuc vat noi
chung va cay ddu twong noi riéng ciing dan duoc sang t6. Cac gen phan tng voi
stress han c6 thé chia thanh 2 nhém chinh: Nhém gen chirc nang ma san pham cua

chung tham gia truc tiép vao cac phan tmg stress han nhu gen diéu hoa ap suit
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tham thau, gen mi hoa cac protein chéng oxi hoa, gen mi hoa protein LEA (Late
embryogenesis abundant), gen mi héa protein van chuyén LTP (Lipid trasfer
protein), aquaporin; nhém gen diéu khién cho ra cac san pham bao gém cac nhan
t6 phién ma va cac protein kinase truyén tin. Cac nhan t6 phién ma lién quan dén
kha nang chiu han dang dugc quan tdm nghién ctu bao gém DREB, WRKY,
bZIP (Basic leucine zipper), MYB (Myeloblastosis oncogene), NCED va
AP2/ERF. Céc protein kinase truyén tin bao gdm: Protein kinase phu thudc Ca®",
MAPK (Mitogen activated protein kinase), RPK (Receptor-like protein kinase),
PIK (Phophatidyl inositol kinase) va protein kinase serine/threonine [29].

Su biéu hién ciia cac gen cam tng v6i han lién quan chit ché voi qué trinh
phién ma. Sy biéu hién cta cic gen nay chiu anh huéng rat nhiéu cia méi truong
trong va ngodi co thé va & nhiu mic d6 didu hoa. Cic nhan t6 phién ma
(Transcription factors - TF) dong vai trd diéu khién quan trong ctia nhiing thay
d6i trong biéu hién gen va phan tng véi cac stress moi truong. Co thé thdy 1o &
thue vat, cac gen ma hoa nhén td phién mé chiém phan 16n trong hé gen. Vi du,
& cay Arabidopsis c6 dén 1500 TF trong hé gen [47]. Nhan t6 phién ma TF co
kich thich hodc tc ché qué trinh phién ma. Ca hai loai nhén t6 kich hoat va tc
ché qua trinh phién ma déu da dugc st dung dé lam ting cudng kha nang chiu
han cho cdy trong va hau hét cac gen nay di duoc xac dinh va phan tich & cay
Arabidopsis [6]. Hién nay, protein DREB (mét trong bén phan ho 16n cia ho
AP2/ERF) 1a nhém TF duoc nghién ctru va thu duge céc két qua kha quan trong
diéu kién tress phi sinh hoc, boi vi n6 kich hoat sy biéu hién cta nhiéu gen muc
tiéu chiu trach nhiém kiém soat cac yéu t6 lién quan [19]. Wang va cs (2009)
[60].Trong cay Arabidopsis nhan t6 phién ma DREB tac dong dén 474 gen muc
tiéu. Trong s6 nhitng gen nay, c6 160 gen co dap tmg vai stress phi sinh hoc va 27
gen cam Ung véi tinh trang thiéu nudc [30]. Nhu vay nhéan t6 phién mi trong
phan ho DREB Ia ddi tuong hép dan cho nghién ciru dic tinh chiu han va tim

bién phap cai thién kha nang chiu han cua cay dau tuong.
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2.1.2. Ho nhén t6 phién ma AP2 va phian ho DREB

Nhiing TF c6 thé duoc phan chia thanh nhiéu loai khac nhau dua trén ciu
trac ving lién két cia chung véi soi DNA. Cac nhan t6 phién ma 1 nhan té co
tac dong trans lién két voi trinh ty cis dam nhan vai tro trung tam hoat hoa
promoter trong biéu hién cta cac gen muc tiéu. Két qua nhimg phan tich vé hoat
hoa promoter phan ung véi diéu kién bat loi, trinh tu cis va nhan tb c6 tac dong
trans lién quan dén phan tng cua cic gen véi diéu kién bat loi di duge xac dinh
[58].

Ho AP2/ERF la mot nhom 16n cac nhan to phién ma & thuc vat, bao gém
bén phan ho 16n: AP2 (APETALA 2), RAV (RelatedtoABI3/VP1), ERF
(Ethylene-responsive element binding factor) va DREB (Dehydration responsive
element binding) [42]. Vung AP2 ¢6 khoang 60 amino acid c6 lién quan chat ché
v6i nhau [62]. Protein thuoc ho AP2/ERF ciing tim théy 0 ca nhitng thuc vt bac
thdp nhu tio xanh (Chlamydomonas reinhardtii) [43], twong dong véi cic mién
AP2/ERF ¢ vi khuan. Do d6, c6 gia thuyét cho rang cic mién AP2/ERF dugc
chuyén tir mot loai vi khuan Cyanobacterium cong sinh hoac tir mét loai vi khuan
hay virus béi hién tuong bién nap gen [31]. O dau N va & dau C cta ving AP2/ERF
chtra c6 mot doan xodn B, tuong tu nhu kiéu xo0dn a 6 chirc nang nhan biét diém
bam trén promoter [43].

Tir nhitng nam 80 cua thé ky XX, cac nha khoa hoc trén thé giéi da quan
tam nghién ctru vé DREB, giai trinh ty nucleotide ctia gen DREB trén cac loai
ho cuc (Asteraceae), huéng duong (Helianthus annuus), lda mi (Triticum
aestivum L.)... va két qua trinh tw gen DREB gita cac loai cdy trong va hoang dai
d3 tim thdy sy sai khac giita chung. Tt d6, cac nha khoa hoc di dé xuat phuong an
cai thién kha ning chong chiu thong qua viéc cai tién & murc phan tir ciia co ché
nay véi diéu kién bat loi trong méi trudng séng, d6 1a chuyén gen muc tiéu tir loai
chéng chiu tét vao loai chdng chiu kém. Nhitng gen nay bao gdm ca cc gen chirc

ning, nhu gen md héa nhitng chat chuyén hoéa quan trong dbi véi kha nang chiu
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han, hodc gen ma héa cac nhan t6 phién ma. Ddi véi cay dau twong, hudng nghién
ctru nay budc dau da dat duoc nhiing thanh cong nhét dinh.

Nhiéu thanh vién phan ho DREB phan tmg véi diéu kién bat loi da duoc
phan 1ap va mo ta. Nhitng nghién ctru dd khang dinh cic gen trong phan ho
DREB 1a nhiing thanh t6 quan trong, lién quan dén su phan tng véi nhéan td phi
sinh hoc ¢ thuc vat béng cach diéu khién biéu hién gen thong qua cac trinh tu
DRE/CRT [64]. Cho dén nay, nhiéu nhan t6 phién ma thudc phan ho DREB tir
cac loai thuc vat khac nhau dd dugce ching minh c6 lién quan dén phan ung cia
stress phi sinh hoc. Cuy thé, cac DREB1 va DREB2 d6ng vai trd quan trong trong
viéc chong chiu stress bang cach diéu hoa biéu hién cta gen thong qua trinh tu
DRE/CRT trong céc promoter & nhitng gen nhay cam véi stress. Nhitng nhén t6
phién ma kich hoat gen chtic nang phién ma thong qua lién két véi cac trinh tu
DRE/CRT dé hoat hoa promoter ctia chung [42]. Nhu vay, két qua phat hién cac
gen trong phan ho DREB tham gia vao qua trinh thich nghi véi stress abiotic
bang cach kich hoat phién ma thong qua lién két vai cac trinh ty DRE/CRT trong
cac promoter diéu khién cic gen muc tiéu phan ng vdi cac stress 13 co s¢ cho
viéc nghién ciru ting cudong kha ning chiu han cia cdy dau twong bang k¥ thuat
biéu hién manh gen GmDREB (Overespression).

Mot sb thanh vién cua phan ho gen DREB duoc xac dinh c6 trong hé gen
ctia cdy dau twong Moi gen trong ho DREB ¢6 trinh ty, d6 dai khac nhau nhung
déu duoc biéu hién manh khi cay dau tuong gap han. Nhom DREBI1 diéu khién
tinh chiu han, man va lanh; trong khi nhém DREB2 c¢¢ vai tro chu yéu trong diéu
khién tinh chiu han, chiu nong. O Viét Nam, van dé nghién ctru vé DREB & cay
trong ndi chung va ciy dau twong ndi riéng van con rat méi mé, chi c6 mot vai
cong trinh cong b vé gen DREB thudc nhém nghién ciru ching t6i, d6 1a nghién
ctru dic diém céu tric gen DREBI (2010), DREBS (2011), DREB2 (2015) ...
[74]. Tuy nhién, & phan ho gen DREB cua dau tuong, chirc nang cia mot vai gen
GmMDREB can dugc lam sang to, vi du nhu gen GmDERB5, GmDREBG,
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GmMDREB7; dong thoi, can thiép ting cuong biéu hién (overexpression) gen
GmMDREB, kich hoat phién ma 1am thay d6i mirc d6 biéu hién cta cac gen chic
ning, nhim ning cao kha niang chiu han ctia cay dau twong 13 nhitng van dé can
duoc giai quyét.

2.1.3. Ung dung tién bd k¥ thuit trong chuyén gen & ciy dau twong

Cho dén nay, cic nha khoa hoc da va dang st dung nhiéu hé thdng sinh
hoc, bao gém vi khuan, nim, céc dong té bao con trung, thuc vat, dong vat co
vu, virus cua con trung, cua thuc vat, cac sinh vat da bao,... dé tao protein tai td
hop. So voi cac hé théng truyén théng, thuc vat c¢6 nhiéu loi thé trong vi¢c san
Xuat protein tai t6 hop, boi vi: (1) Kha ning glycosid hoa cac protein, bdi cic
glycoprotein 1a nhém protein ¢ vai trd quan trong trong cic phan tmg mién
dich; (2) Protein tao thanh tir thuc vét twong dbi an toan so vdi protein ¢6 ngudn
gbc dong vat bac cao; (3) Thuc vat co thé trong trén dién tich 16n vé6i chi phi
thap vé& phan bon, cong cham séc va nguyén liéu dau vao, nén gia thanh thap.

Ky nguyén Genomics (H¢ gen hoc) dang dugc tng dung trén cay dau tuong
va & nhiéu cay tréng khéc. Gan day dir liéu hé gen hoc dugc phat trién dya trén
nhitng théng tin vé& trinh ty cic gen trong hé gen cta cdy dau twong [7] va mot
luong 16n thong tin vé giai ma hé gen ciy dau tuong co thé tim thiy & Ngan hang
gen qudc té. Ngoai ra, ngudn thong tin khac cling duoc phat trién, nhu dit liéu EST
(expressed sequence tag), thu vién cDNA, microarray. Nhitng ngudn thong tin nay
1a co hoi cua viée tmg dung cac tién bo chon gidng dau turong bang chi thi phan tir
va k¥ thuat chuyén gen, 1a co s& ciia nhitng hiéu biét vé chiic ning gen trén co so
tach dong gen va phuong phap di truyén ngugc. Trén co sd d6, nghién ciru xay
dung mot hé théng chuyén gen on dinh va c6 hiéu qua ¢ cay dau tuong 1a diéu can
thiét di t6i thanh cong trong chién luoc chon gidng dau tuong bang ki thuat chuyén
gen.

Hai nhém phuong phap dugc tng dung trong nghién ctru chuyén gen ¢

thue vat 1a chuyén gen truc tiép va chuyén gen gian tiép. Trong d6, phuong phap
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chuyén gen tryc tiép bang sing ban gen va chuyén gen gian tiép thong qua
A. tumefaciens da dugc ing dung pho bién va thanh cong d6i voi cay dau tuong.
Chuyén gen bang sing bin gen vao phéi soma diu twong

Chuyén gen truc tiép 1a k¥ thuat chuyén doan DNA truc tiép vao té bao
thuc vat voi sy gitip do cia cac phuong tién hda hoc hay vat 1y, trong d6 k¥ thuat
chuyén gen bang sting ban gen dd duoc ting dung thanh cong ¢ cay ddu tuong.
Chuyén gen bang sung bin gen & thuc vat 1a k¥ thuat dan cac hat nho bang vang
hodc bang tungsten dugc boc boi gen chuyén vao té bao, mé dich [63]. Uu diém
cta phuong phap ban gen 1a thao tac dé dang, ban mot lan dugc nhiéu té bao,
nguyén liéu dé ban gen da dang (hat phén, t& bao nudi cdy, té bao cua cac mo biét
hoa va mo phan sinh). Gidng dau twong chuyén gen diu tién dugc tao ra bang k¥
thuat stir dung siing ban gen tir nam 1988, dén nay phuong phap chuyén gen nay
da duoc cai tién, phat trién va dp dung cho hau hét cac gidng dau twong [32], [63]
va hang loat cac cong bd vé bién nap thanh cong trén cay laa, du du, mia, bong,...
nhimg két qua nay di khang dinh tinh wu viét ctia phuong phap bin gen. Tuy
nhién, nhuoc diém cta phuong phap nay 1a tan s bién nap con thap, cay tao ra co
thé & dang thé kham.

Ké tir khi sing ban gen dugc sit dung lan dau tién trén cay dau tuong, k¥
thuat chuyén gen di dat duoc thanh cong ddi voi phéi mam hat chua chin [32] va
dinh md phan sinh [2]. Phoi soma duoc tao ra tir [4 mam non nudi cdy trong moi
truong c6 bo sung 2.4D véi ndong do cao va duogc sir dung dé tao ra cac phoi
mam c6 thé tai sinh va tao cdy hoan chinh. Vi qua trinh hinh thanh mé phan sinh
phu thudc vao kiéu gen cho nén chi c6 mot sd it giébng dau twong sir dung chuyén
gen thanh cong. Can clr vao tiém nang ciia phdi soma, phoi ting sinh va tai sinh
cdy ma giéng dau tuong “Jack” dugc xem 1a co du cac dic tinh can thiét cho
chuyén gen va duoc sir dung dé tao ra cdy dau twong chuyén gen [54], boi su
thay doi quy trinh nudi cdy mé chi ¢ thé khic phuc dugc mot phan anh hudng

cua kiéu gen dén hi¢u qua chuyén gen. Ph6i soma la mot dac tinh di truyén
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nhung ciing c6 thé cai thién duoc nho lai gidng [38]. Kha ning tao phoi soma c6

thé thanh cong ddi véi cac kiéu gen dau twong khac nhau [22].

Chuyén gen ¢ ddu twong nho A. tumefaciens ldy nhiém qua ndch ld mam ton
thuwong

Khac véi cac phuong phap chuyén gen truc tiép & thuc vat, phuong phap
chuyén gen gian tiép duoc thuc hién théng qua vi khuan dat A. tumefaciens. Dbi
v6i cay dau twong, phuong phap chuyén gen nhd A. tumefaciens dugc tmg dung
tir ndm 1988 va hién nay di dat dugc nhitng thanh tyu rat dang khich 16 [18].

Chuyén gen gian tiép ¢ ddu twong thong qua vi khuan Agrobacterium 1a k¥
thuat bao gdm cac budc: (i) Nghién ctru thu thap théng tin vé gen lién quan dén
dic tinh, tinh trang quan tAm va phan lap gen; (ii) Thiét ké vector chuyén gen;
(iii) Tao vi khuin mang cdu trac gen chuyén; (iv) Liy nhiém vao mé té bao thuc
vat; (v) Chon loc cac thé bién nap va tai sinh cay bién nap; (vi) Phéan tich cay
chuyén gen.

Agrobacterium 13 loai vi khuan dat Gram &m gdy bénh khéi u ¢ thyc vat va
c6 kha niang 1y nhiém mot cach tu nhién gita cac loai thyc vat khac nhau.
Agrobacterium c6 thé gy ra bénh khdi u (A. tumefaciens) va gy bénh ré to (A.
rhizogenes) phé bién trén nhiéu loai thuc vat [14]. A. tumefaciens cha yéu lay
nhidm vao thyuc vat qua cac vét thuong va do vay c6 thé coi A. tumefaciens la
mot cong cu sir dung dé chuyén cac gen mong muén vao cdy dau twong. Uu
diém cta phuong phap chuyén gen théng qua A. tumefaciens 1a don gian, quen
thudc va yéu cau tdi thiéu vé dung cu, dé dang chuyén mot gen don 16 vao ciy
ch hodc chi can s6 ban copy thap [15]. Chuyén gen thong qua A. tumefaciens &
dau tuong trong méi trudng dong nudi cay duoc tién hanh trén nach 14 mam [18]
ma khoi ngudn phuong phap nay dua vao kiéu gen dau twong mam cam voi A.
tumefaciens va kha ning tai sinh cdy tir nach 14 mam. Nach 14 mam 1 phan ndi

gitra 14 mam va than chura cac t€ bao mam c6 kha nang phat sinh choi va tang sinh



25

trong moi truong nudi cay chira cytokinin. Mirc d6 hinh thanh choi ¢ nach 14 mam
phu thudc vao loai cay sir dung chuyén gen.

Nhitng cay dau twong chuyén gen dau tién mang ciu tric gen npll di sur
dung khang sinh kanamycin 1am chat chon loc va dén nay cac dong té bao
chuyén gen di sir dung cac chit chon loc boi su két hop gen bar va glufosinate.
Nong d6 chét chon loc c6 anh huéng 16n dbi véi tan suat chuyén gen [67], vi thé
phuong phap lua chon chit chon loc 14 khac nhau giita cac kiéu gen dau tuong.
Céc giéng c6 thoi gian sinh trudng ngin c6 thé sir dung dé phat trién cac dong
dau twong chuyén gen. Zeng va dtg (2004) cho rang, hiéu suat chuyén gen co thé
dat tir 0,2% dén khoang 10% va hiéu qua chuyén gen phy thudc vao k¥ thuat va
kiéu gen cta dau twong [67]. O My, cdy ddu twong chuyén gen chu yéu duoc tao
ra tir phuong phap chuyén gen nhd A. tumefaciens qua nach 14 mam va céac cic
gidng dau twong chuyén gen duoc cung cap boi cac co sé nghién ctru do chinh
pht quéan 1y, bao gdm Trung tdm Plant Transformation Facility thudc Pai hoc
lowa State, Trung tdm Plant Transformation Core Facility thudc Pai hoc
Missouri [63]. Diéu niy d3 goi ¥ su can thiét va kinh nghiém to chirc va quan 1y
chit ché qua trinh nghién ctru chuyén gen & dau twong & cac qudc gia trén thé
gid1, trong do6 c6 Viét Nam.

Phén tich cdy diu twong chuyén gen

K¥ thuét chuyén gen & thuc vét noi chung va chuyén gen ¢ cay dau tuong noi
riéng duoc hiéu day du 1a: (i) gen ngoai lai (gen chuyén) phai duoc hop nhat vao hé
gen té bao chu; (ii) gen chuyén phai dugc biéu hién & té bao chi; (iii) gen chuyén
phai duogc di truyén cho cac thé hé sau; (iv) trong mdi thé hé san pham cia gen
chuyén phai duoc biéu hién, va (v) san pham ctia gen chuyén biéu hién dugc chirc
nang sinh hoc. Chinh vi vy qu4 trinh chon loc, phan tich ciy chuyén gen trong mdi
thé hé duoc thuc hién béng hé théng chon loc t bao va md chuyén gen, xac dinh sy

cd mat cua gen chuyén trong t€ bao cdy chu, kiém tra sy biéu hi¢n cua gen chuyén
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thong qua xac dinh san pham biéu hién 13 mRNA, protein va phan tich sy biéu hién
chirc ning sinh hoc ctia gen chuyén.

Trén nguyén tic gen chuyén khi dugc bién nap c6 thé ton tai trong té bao
chu ¢ ba trang thai: (1) tam thoi & dang DNA tu do; (2) lau dai dudi dang mot
thé plasmid doc lap va (3) 6n dinh nhu mot doan DNA cua hé gen té bao chu va
dugc nhan 1én trong té bao chi. Phuong phap sinh hoc phan tir d3 dugc ung
dung nham xé4c dinh sy c6 mat, su di truyén va su biéu hién cua gen chuyén
trong té bao chu. C6 thé sir dung PCR dé phan tich cdy chuyén gen, tuy nhién
phuong phap lai Southern blot xac dinh sé ban sao trong cdy chuyén gen la
phuong phap tin cdy va thong dung nhit, xac dinh duoc sy hop nhat cua gen
chuyén vao hé gen cua té bao chu. Gan day, mot ki thuét thuong str dung dé hd
trg cho lai Southern blot trong viéc phat hién sd ban sao trong cdy chuyén gen 1a
Quantitave real-time PCR (qPCR) hoac Quantitave real-time RT-PCR (qRT-
PCR). gPCR va qRT-PCR c6 thé tién hanh véi s6 lugng cdy can phén tich nhiéu,
d@ thyc hién, tiét kiém nguyén li¢u chi phi va cong strc.

Biéu hién gen 14 qu4 trinh hoat dong ctia gen dé tao ra san pham cudi cing
1a protein. Qua trinh biéu hién gen dugc thé hién qua hai giai doan: (1) Phién ma
tir DNA sang mRNA va (2) Dich mi tir mRNA tong hop cac phén tir protein
thong qua bo may ribosome. Pé xac dinh su ¢6 mit cta san phiam phién ma cé
thé sir dung k¥ thuat RT-PCR, real-time RT-PCR, lai Northern blot. D6i voi cac
bénh do virus & thuc vat ngudi ta c¢6 thé s dung k¥ thuat real-time RT-PCR d¢
danh gia cdy chuyén gen khang virus thong qua phién ma dé phat hién va dinh
luong virus trén cdy nhiém bénh [49]. Pé danh gia sy co6 mit cta protein tai to
hop do gen chuyén tao ra c6 thé thuc hién mot s6 k¥ thuat khac nhau nhu ki
thuat Western blot, ELISA va céac k¥ thuat phat hi¢n hoat dong ctia protein (hoac

enzyme).
Pinh hwéng ing dung va thanh twu nghién ciru chuyén gen & cAy dau twong

Hién nay, hudng nghién ctru tiép can Gng dung k¥ thudt chuyén gen vao
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viéc cai thién cac thanh phﬁn hoéa sinh trong hat dau tuong da dat duoc mot s6 thanh
tiu, nhu cai thién ham lugng va chat luong protein, cai thanh phan dau, vitamin,
nang cao ham luong isoflavone, saponin ...

Tiép can k¥ thuat chuyén gen nhim cai thién tinh khang d6i voi céac tac
nhan hitu sinh va vo6 sinh dugc thuc hi¢n theo cadc hudng nhu sau:
Téing cuong kha ning khdng thuéc diét co

Thanh cong nhét trong chuyén gen & dau tuong 14 tao ra giéng khang thudc
diét co (N-phosphonomethyl-glycine; Roundup) [37]. Giéng dau twong chuyén
gen Rourdup Ready dugc thuong mai hoa tir nam 1996 va duoc trong ¢ hau hét
cac ving trong dau twong ké tir nam 2004 [63]. Gen 5-enolpyruvylshikimate-3-
phosphate synthase di duoc chuyén vao dau twong lam ting kha ning chiu
glyphosate & mirc d6 cao (glyphosate 1 chit ngan chin hoat dong cta enzyme,
xUc tic tong hop amino acid thom) [39]. Ngoai ra, viéc chuyén gen
acetohydroxyacid  synthase phan 1ap tor  Arabidopsis, gen 4-
hydroxyphenylpyruvate dioxygenase phan lap tir Pseudomonas fluorescens, gen
phosphinothricin Nacetyltransferase phan lap tir vi khuan dat da ting cuong kha
nang chéng chiu cac chat imazapyr, isoxaflutole va phosphinothricin trong thudc
diét co [22].
Tang cuwong kha nang khang con trung va vi sinh vat

Protein tinh thé c6 tac dung diét con tring (cry hoic 8-endotoxin) 1a protein
hoat tinh doc t6 cua Bacillus thuringiensis (Bt), mot loai thudc trir sdu sinh hoc
[51]. Biéu hién cta gen cry Bt & dau twong da duoc ching minh 14 c6 hiéu qua
cao trong viéc kiém soat con tring gay bénh [46] va khang lai cac loai buém da
duoc kiém chung trén thyc dia [59]. Tuy nhién, viéc phat hién con triung cé thé
thich (mg véi protein cry Bt da gy nén mdi lo ngai vé viéc sir dung lau dai va
liéu lugng cao cry Bt [32]. Giai phap cho van dé nay 1a sy két hop gen cry Bt véi
gen ma hoa protein diét con tring khac dé chuyén vao cay dau tuong [69].

San xuat dau twong trén thé gidi da dat dugc nhitng thanh tyu dang ké vé
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ning suat va san lugng, tuy nhién ¢ nhiéu ving san xuat dau twong con c6 han
ché vé ning suét, chat luong do cac tic nhan giy bénh, nhu sau bénh, vi khuan,
virus [17]. Bénh kham & cay dau tuwong do SMV gay ra la loai bénh lam thiét
hai 16n cho nganh san xuit ddu tuong, rép 1a vector truyén SMV. Pa c¢6 mot sd
nd lyc 16n dé cai thién tinh khang SMV & cdy dau twong bang k¥ thuat chuyén
gen [13]. Ngoai ra kha ning khang virus gy bénh dém qua va gy bénh lin ¢
ciy dau twong cling dugc cai thién bang ki thuat chuyén gen [55].
Tang cwong kha ning chong chiu cdc diéu kién bat lpi cia ngoai canh

Han han 13 yéu t6 ngoai canh bat loi 1am gidm ning suét va san luong cay
trong. Cay dau twong chuyén gen mi héa P5CR L-A'-pyrroline-5-carboxylate
reductase xuc tac cho phan ng tong hop poline, duéi sy diéu khién cua
promoter sé¢ nhiét di 1am ting kha nang chiu han va chiu néng cao hon cay déi
chtimg (DeRonde et al., 2004). Ciing huéng nghién ctru nay, Nguyén Thi Thuy
Huong va dtg (2011) di tao duoc cdy dau twong chuyén gen chira gen ma héa
enzyme P5CS [34]. Hon nita, sy biéu hién ctia gen mé hoa chit méi giGi phén ti
lién quan dén tinh chéng chiu & dau twong (SoyBiPD) da lam cham qu4 trinh 140

hoa ciia céc té bao 14 ddu twong trong thoi gian bi han [57].

2.1.4. Nghién ciru biéu hién nhén t6 phién ma GmDREB

Hién nay, k¥ thuat di truyén 1a mot cong cu manh mé dé phat trién cac loai
cdy trong chuyén gen chiu han va chiu man, cho phép thay d6i muc d6 biéu hién
gen dé chong lai stress han va mudi. Trong bdi canh nay, viéc tim kiém cac gen
lién quan dén co ché ddi phd véi tinh trang thiéu nudc va nhidm min di dugc
ching minh 1a mot nhiém vy thiét yéu va can thiét dé phat trién cac gidng dau
tuong chiu han va chiu min thong qua bién doi gen. Nhiing tién bo trong viéc
hiéu biéu hién gen, co ché phién ma va truyén tin hiéu dé dap Gmg véi han va
mudi cta cay trong da dugc cong bd [70]. Cac yéu td phién ma nhén ra cac chudi
DNA trong promoter ctia gen muc tiéu va do d6 diéu khiénh biéu hién cua

chung. Mot cach tiép can da dugc st dung cho muc dich nay la ky thuat di



29

truyén cua thuc vat st dung cac yéu t6 phién ma (TF). TF diéu khién sy biéu
hién cua mot s6 gen dap Gmg v6i han han va stress mudi. Mot s6 nghién ciu da
danh gia vai tro cta cac yéu to phién ma trong viéc cai thién kha ning chiu han
va man cua cay dau tuong bién doi gen da duoc thuc hién. Do 1a, nghién cuu vé
dic diém cua cac phan tmg phan tir va sinh 1y khi thiéu nude cia cdy dau tuong
bién ddi gen da biéu hién qua mirc cac yéu té phién ma AtAREBI; phan tich cay
dau tuong chuyén gen GmMMYB84 va cac md hinh hoat dong phdi hop duoc dé
xuat gitta MYB84, H,0, va cic enzyme chong oxy hoa dé kiém soat su phat
trién cua ré trong diéu kién han han va mudi [61]. Cac DREB ¢ dau tuong thudc
ho AP2 1a mét yéu t6 phién ma hoat dong lién két véi trinh ty cis ctua promoter
dé kich hoat su biéu hién cia gen muc ti€u trong dau tuong khi cé tin hi¢u stress
phi sinh hoc tir ngoai canh [8], [42]. Mién AP2 c6 khoang 58 hodc 59 axit amin,
bao gdm mot sb axit amin lién két voi yéu td phan tng mat nuéc (DRE) hoic
hép GCC [52]. Gan day, nghién ctru da chi ra ring sy biéu hién manh protein
DREB di tang kha nang chiu dung ap lyc phi sinh hoc trong diéu kién dong
rudng [12]. Panh gia kha ning chiu han cia cic cdy dau twong bién d6i gen
DREB1A va DREB2A di rit ra nhan xét rang cdy bién d6i gen DREB ¢6 ty 18
sdng cao hon so voi cay khong bién d6i gen trong diéu kién thiéu nude nghiém
trong & ca diéu kién nha kinh va ddng rudng [33]. Tuy nhién, cho dén nay van
chua tim thay bat ky nghién cu nao vé sy biéu hién qua muc ctua gen
GmDREBG6 1am tang ham lugng proline va ting kha ning chiu dyng stress han
va stress mudi & cdy dau twong chuyén gen.

Gen GmDREBS trong ciu triic 35S-GMDREB6-cmyc ¢6 chiéu dai 741 bp,
né duoc thiét ké va téng hop dya trén trinh ty nucleotide cua gen GmMDREBG6
phan 1ap dugc mang ma la EF551166.1 trén GenBank [26]. Cu thé 1a gen
GmDREB6 c6 chiéu dai 693 bp, c6 thém doan nucleotide c6 chiéu dai 33 bp va
15 bp cho vi tri cit ctia enzyme Xbal va Sacl. Gen GmDREB6 duoc str dung 1am

gen chuyén va chén vao vec to chuyén gen pBI121 v&i promoter 35S.
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2.1.5. Tinh hinh nghién ctru tao cAy dau twong bién ddi gen & Viét Nam

Nghién ctru chuyén gen ¢ ciy dau twong qua Agrobacterium duoc Tran Thi
Ctic Hoa (2007) tién hanh thir nghiém trén 4 phuong phap 1ay nhiém khéc nhau,
trong d6 tao vét thuong tai mit trong ctia nach 14 mam véi dung dich ¢ chira vi
khuan duoc nudi cay ¢ nhiét do 21°C 1a c6 hiéu qua, véi ty 16 chuyén gen dat
hiéu suit cao [72]. Nguyén Thi Thay Hudng (2009) di téi wu quy trinh tai sinh
va chuyén gen thong qua nach 14 mam dau twong va nhén xét rang, gibng dau
twong DT84 1a ddi twong phu hop dé tién hanh cac thi nghiém chuyén gen va da
chuyén thanh cong ciu trac gen RD29A/P5CSm vao gidng ddu twong DT84, tao
duoc cay dau twong mang gen dot bién loai bo e ché phan hdi lam ting cudng
kha ning tong hop prolin khi cdy dau twong bi han [34]. Nguyén Thu Hién
(2011) da thanh cong tai sinh da chdi tir nach 14 mam hat chin cua 2 giéng dau
twong DT12 va DT84 va thir nghiém chuyén dugc gen gus, hiéu suit chuyén gen
kiém tra & giai doan hat khoang 7,6% & giéng DT12 va 4,0 % véi gibng DT84.
Két qua da tao dugc 8 dong dau tuong & thé hé T1 mang ciu trac vector biéu
hién dic trung trong hat SLHEP-HA1, duong tinh v&i phan tmg PCR sang thé hé
T2 dong dau twong H11 mang doan gen HAL nhan duogc da biéu hién thanh cong
protein tai t6 hgp HA1 trong hat cta dong ddu twong nay [71]. Tiép theo la
nhing nghién ctru tao cay dau twong chuyén gen khang virus SMV, BYMV cuia
Lo Thi Mai Thu va cong su (2014) [75], nghién ciru ing dung ky thuat chuyén
gen trong tao dong dau tuong chuyén gen ¢ bo ré phat trién cua Lo Thanh Son
va cong sy (2015) [76].

Hién nay, nghién ctru ung dung k¥ thuat chuyén gen & dau twong nhim
huéng t6i tim kiém chirc ning mot sé gen mdi va cai thién kha ning chdng chiu
cac stress sinh hoc (biotic stress) va phi sinh hoc (abiotic stress) tir ngoai canh

nham tmg phé véi bién d6i khi hau duge nhom nghién ctru dic biét quan tam.
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2.2. KET QUA NGHIEN CUU VA THAO LUAN

2.2.1. Thiét ké vector chuyén gen thwc vit mang gen ma héa nhan to phién
ma GmDREB6

2.2.1.1. Tdach dong va phan tich diic diém gen GmDREBG tir giong ddu twong
DT2008
Thiét ké cip méi DREB6-FIDREB6-R, nhdn ban gen GmDREB6

Béng cong cu Tin sinh hoc, dua trén ban dd gen dau tuong da xac dinh
dugc gen GMDREBG ¢6 vi tri trén NST s 5 (LOC100101914). Khao sat doan
ma hdéa cua gen GMDREBG6 trén GenBank da xac dinh duogc hai trinh tu gen
mang mad s6 EF551166 va NM_001248412.2. Trinh ty gen mang mi sb
EF551166 va NM 001248412.2 chtta doan ma hoa c6 693 bp, ma hoa 230
amino acid. Chiing toi chon trinh ty mang mi s6 EF551166 cho thiét ké cap moi
DREB6-F/DREB6-R cho PCR nhan ban doan ma hoa cua gen GmDREB6. Cap
modi PCR nhan ban gen GMDREB6 dugc thiét ké co trinh ty nucleotide 1a:

DREBG6-F: 5>~ ATGGTCATGGAAGAATCTAAC -3’

DREBG6-R: 5’- TTAATATGATTCCCATAGA -3’

Poan DNA dugc nhan ban du kién ¢6 kich thudce 13 693 bp. Két qua kiém
tra trinh ty nucleotide ctia cdp modi DREB6-F/DREB6-R dugc thuc hién béng
phan mém BioEdit.

Mau 14 non thu tir gidng dau tuong gidng DT2008 duogc st dung dé tach
chiét RNA tong so bang KIT Trizol Reagents. RNA tong s6 duoc kiém tra bang
dién di. RNA tong sd cua dau trong DT2008 sau khi xtr Iy bang DNase duoc sir
dung dé tong hop cDNA. St dung KIT SuperScript™ VILO™ cDNA Synthesis,
bang phan tng phién ma nguoc tir RNA tong s tao duoc cDNA 1am nguyén liéu
cho PCR nhan ban gen GmDREBSG.

Két qua nhdn ban gen GmDREBG

T ¢cDNA, bang PCR voéi cip moéi DREB6-F/DREB6-R doan mi hoa cia
gen GMDREB6 di duoc khuéch dai. Két qua kiém tra san pham PCR nhéan gen
GMDREBS6 dugc thé hién trén hinh 2.1.
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0,75 kb
~ 0,69 kb

0,5kb

Hinh 2.1. Két qua dién di kiém tra san pham PCR nhan gen GMDREB6 (cDNA)
tr mRNA cua gié)ng dau twong DT2008. M: Thang DNA 1 kb; 1, 2, 3: gen
GmDREBG6

Két qua nhan gen trén hinh 2.1 cho thdy, san pham PCR khuéch dai doan
ma hoa cua gen GMDREBG thu dugc bang dac hi¢u vdi kich thude khoang 0,69
kb, diing nhu tinh toan theo 1y thuyét. Nhu vy, budc dau di xac nhan rang, gen
GMDREB6 dugc khuéch dai thanh cong tir RNA tong sb cia giéng dau tuong
DT2008. San ph:flm PCR thu dugc duoc tinh sach truc tiép va su dung dé tach
dong gen.
Tdch dong va gidi trinh tw gen GmDREBG tir giong diu twong DT2008
Két qua tach dong gen GMDREBG6

San phém PCR doan gen GmDREBG6 da tinh sach dugc st dung cho phan
g gan ndi vao vector pBT (kich thudc 2705 bp) dé tao vector tai t6 hop pBT—
GmMDREBS6. Vector tai to hop duoc bién nap vao vi khuan E.coli DH5a, céc
khuan lac mang vector duoc chon loc trén moi trudong khang sinh Ampicillin, c6
chét cam tmg IPTG va co chat X-Gal.

Nam dong khuén lac tréng duoc luya chon dé tién hanh phan ung colony-
PCR kiém tra sy c6 mit cla gen GmDREBG6 trong E.coli. Két qua dién di kiém
tra phan tmg colony-PCR dugc thé hién trén hinh 3.4.
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Hinh 2.2. Két qua dién di kiém tra san pham colony-PCR nhén ban gen
GmDREBS6 tir 5 dong khuan lac mau trang. M: Thang DNA 1 kb; Giéng 1, 3, 4,
5: san pham colony-PCR; Giéng 2: khong c6 san pham colony-PCR

Theo két qua thé hién trén hinh 2.2, cac khuan lac 1, 3, 4, 5 cho két qua
duong tinh v&i phan tmg colony-PCR, san phdm PCR thu dugc mét bang c6 kich
thudc nhu dy kién 14 khoang 0,69 kb. Khuan lac s6 2 khong xuat hién cho két
qua am tinh v6i phan Gng colony-PCR. Cac dong khuan lac cho két qua duong
tinh v&i phan Gmg colony-PCR dugc nudi ting sinh va sir dung dé tach chiét
plasmid phuc vu gidi trinh ty nucleotide.

Két qua giai trinh tw gen GMDREBS tir gidng dau twong DT2008

Két qua giai trinh tu doan DNA tir plasmid tai to hop pBT-GmDREBG trén
thiét bi tu dong thu dugc trinh ty nucleotide c6 kich thudc 693 bp. bPé khéng
dinh doan DNA da doc trinh ty nucleotide 1a doan ma hoa ctia gen GmDREBG6
ching t6i tién hanh phan tich tryc tuyén bang phan mém BLAST trong NCBI,
két qua thu dugc ¢ hinh 2.3.
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Sequences producing significant alignments:

Select: All None Selected:0

1! Alignments o
Description STS:e ST:;?; S(l:veg valliue Ident  Accession

[J [Glycine max dehydration-responsive element binding protein 6 (LOC100101914), mRNA 1280 1280 100% 0.0 100% NM 001248412.2

(] [Glycine max dehydration-responsive element binding protein 6 mRNA, complete cds 1280 1280 100% 0.0 100% EF551166.1

(] PREDICTED: Glycine max ethylene-responsive transcription factor ERF039 (LOC100812293), mRNA 1064 1064 100% 0.0  94% XM 0035498774

(J PREDICTED: Cajanus cajan ethylene-responsive transcription factor ERFO38-ke (LOC109809368), mRNA 693 693 88% 0.0  88% XM 0203726531

Hinh 2.3. Két qua phan tich BLAST gen GmDREB6 phén lap tir gibng dau

twong DT2008

Hinh 2.3 cho thay, trinh ty nucleotide ctia gen GMDREB6 phan lap tir giéng

dau twong DT2008 co do tuwong dong 100% so véi hai trinh tu gen mang ma sé
NM_001248412.2 va EF551166. Két qua phan tich BLAST cho phép khang

dinh doan gen phan lap tir gidng dau twong DT2008 1a gen Glycine max

dehydration-responsive element binding protein 6 (GmDREB6) mRNA cua cay

dau tuong. Trinh ty doan ma héa ctia gen GMDREBG c6 kich thude 693 bp ma

hoa 230 amino acid (Hinh 2.4).




DREB&-DT2008

DREBG6-DT2008

DREB&-DT2008

DREB&-DT2008

DREBG6-DT2008

DREB&-DT2008

DREB&-DT2008

DREBG6-DT2008

DREB&-DT2008

DREB&-DT2008

DREBG6-DT2008

DREB&-DT2008
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TCAAGAATTTGGCTTGGTACTTTTCCCACGCCCEATATGECEGECTCEGAGCCCATGACGTG

= E I W L = T F P T P D M ~ 2~ R & H oD W
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D T T P T P T I
CCGGCTCTCACGATCAAAGGCAGCTCGECTTACCTCAATTTCCCAGAATTAGCCCGACGAC
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370 320 380 400 410 420

P v v B T T T T I TN ISP
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GAT TTCTTGGACCTTCCTGATCTCTCTCTCGACTTGAGCCATGGAGCCGATGAG
0D b T F L b L P D L S L D L S H G & D E
610 &20 €30 €40 £50 &80
D T T S TR P T I
TTTCATTATTCGTCAGCTTGGCTTGTAGCCGRAGCCGAACATAT TGGGTTTTCGG
F H ¥ & &8 ~ W L ¥ - & - E H I E L &G F R

§70 §a0 850
P | .- | .-

CTTGAGGATCCTTTTCTATGGGRAATCATATTAR
L E D P F L W E 8 ¥ *

Hinh 2.4. Trinh ty nucleotide va trinh tw amino acid suy dién ciia gen

GMDREBS phan 1ap tir gidng dau twong DT2008
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Dic diém ciia trinh tw gen GmDREBG phén Igp tir giong diu twong DT2008

So sanh trinh tw nucleotide ciia gen GmDREBG6 phan lap tir giong dau twong
DT2008 vai trinh tw EF551166 va NM_001248412.2 trén GenBank

Tién hanh so sanh trinh ty nucleotide ciia gen GMDREB6 phan 1ap tir giéng
dau trong DT2008 voi gen GMDREB6 mang ma s6 trén GenBank 13 EF551166 va
NM_001248412.2, két qua duoc thé hién trén hinh 2.5 va bang 2.1.

EFb51166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

EFb51166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

EF551166

NM 001248412.

DREB6-DT2008

10 z0 30 40 50
e 1 e e L [ e [ I R,
ATGGTCATGG AAGAATCTAA CCCATTAGAC AATGAAGTTC AACCAACCAC

.................. e
a0 T0 80 a0 100
B T e [ o T L P I I
TTCATCATCC TCTTTCACCA TTACTACTCC CTCTACCTCC TCTTCTTCCT
T N
110 120 130 140 150

R | R | R R A A [ (R
CCATAGAAGA AGCCACT C ACTACAAAGG AGAAARAGARA GAAAGCCAAT

180 170 180 130 200
.1 .1 .1 - A I B T I . |

AGTAATGAAG GCAAGCACCC TACGTATAGA GGAGTTCGCA TGCGTCAATG

zio0 zz0 230 z40 250
e I N I R I | A I | P I
GGGCARATCGG GTATCCGAAA TTAGAGAGCC AAGGAAGARAA TCAAGAATTT

280 270 280 290 300
B T e [ e [ Y N I
GGCTTGGTAC TTTTCCCACG CCCGATATGG CGGCTCGAGC CCATGACGTG

310 320 330 340 350
P I I I | P A (R T R
GCGGCTCTCA CGATCAAAGG CAGCTCGGCT TACCTCAATT TCCCAGAATT
.................. i i e e e e e e e e e e e e
380 370 380 390 400
- .1 B T I . | | .1 -

AGCCGACGAG CTGCCCCGCC CCGCCAGCAC CTCCCCCAAG GACATCCAAG
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410 420 430 440 450
B T [ [ A [ I U I T |
EF551166 CTGCGGCGGC TAAAGCCGCT GCCTTGGATT TCGGCCACCG ARGCCATGAC
NM 001248412.2 .. .ootinnn tiiae et e e e
DREB6-DT2008  ....... o
460 470 480 490 500
B T [ [ A [ I U I T |
EF551166 GCCGAGTCCG AGCTGAGCCG AGCCGTTTCC TCCTCAATCC TCACACAAGC
NM 00124B412.2 ..ottt tiee e e e e
DREB6-DT2008 tovvintten teeeeeeae e et e e
510 520 530 540 550
R T L T [ P I
EF551166 ATCATCATCA TCATCCAATT CATCATCGTT GAAGGGTGTG GATGACACAT
NM 001248B412.2 .. .....iir it i e
DREB6-DT2008 e eaeaeaeaee heaeaeaeae aaeaeaans
560 570 580 590 600
R T L T [ P I
EF551166 TCTTGGACCT TCCTGATCTC TCTCTCGACT TGAGCCATGGE AGCCGATG
NM 001248412.2 . ..ootiinn tiiinenas ciaeeeee e e
DREB6-DT2008 N, BB e e
10 20 30 40 650
R T L T [ P I
EF551166 TTTCATTATT CGTCAGCTTG GCTTGTAGCC GGAGCCGAAC ATATAGAGCT
NM 001248412.2 .. ..ooiiin tiiaan e e
DREB6-DT2008 .o \vivins tmmein aeeemaannn e .GG....
60 70 680 690
N T L L ey [P
EF551166 GGGTITTTCGE CTTGAGGATC CTTTTCTATG GGAATCATAT TAA
NM 001248B412.2  ...ooiiinn v s e
DREB6-DT2008 A « X « S

Hinh 2.5. So sanh trinh tu nucleotide cia gen GmDREBG6 phan lap tir gidng dau
tuong DT2008 va trinh ty gen GMDREB6 mang ma s EF551166,
NM_001248412.2 trén GenBank

Bang 2.1 va hinh 2.5 cho thay, trinh ty nucleotide cia gen GmDREB6G phan
lap tir gidng dau tuong DT2008 ¢6 16 vi tri nucleotide sai khac so vai trinh tu
nucleotide cia gen GmDREB6 mang ma s6 EF551166 va NM_001248412 trén
GenBank, d6 1a cac vi tri 19, 20, 51, 52, 75, 197, 319, 320, 408, 409, 580, 581,
635, 636, 680, 681. T4t ca nhiing sai khac nay déu 1a sy thay thé cip A-T bing
G-C hoic G-C bing A-T. Van dé dit ra la su thay thé cap nucleotide c6 1am thay
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d6i amino acid hay khong can phai tién hanh so sanh trinh ty amino acid suy
dién cua gen GmDREBS.

Bang 2.1. Cac vi tri sai khac trong trinh tu nucleotide ctia gen GmDREBG6 phéan
lap tir gidng dau tuong DT2008 va trinh ty mang ma sé6 EF551166,
NM_001248412.2

TT | Vitri nucleotide DT2008 EF551166 | NM_001248412.2
1 19 T A A
2 20 T A
3 o1 A T T
4 52 A T T
5 75 A T T
6 197 T A A
7 319 C G G
8 320 C G G
9 408 C G G

10 409 C G G

11 580 A T T

12 581 A T T

13 635 G C C

14 636 G C C

15 680 C G G

16 681 C G G

So sanh trinh tw amino acid suy dién cia gen GmDREBS6 ciia giong DT2008
véi trinh te amino acid suy dién cia EF551166 va NM_001248412 trén
GenBank

Hinh 2.6 va bang 2.2 trinh bay két qua so sanh su sai khac vé trinh tu amino
acid suy dién ciia gen GMDREBG6 phan 1ap tir giéng dau trong DT2008 va hai
trinh ty gen GMDREB6 mang ma sé EF551166, NM_001248412.2 trén
GenBank.



EF551166

NM 001248412.
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EF551166

NM 001248412.
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Hinh 2.6. So sanh trinh tw amino acid suy dién ctia gen GMDREBG phan lap tir
giong dau twong DT2008 va cua trinh ty gen DREB6 mang mé s6 EF551166,
NM_001248412.2 trén GenBank

Hinh 2.6 va bang 2.2 cho thay, trinh tuy amino acid suy dién cua gen
GMDREBG phan 1ap tir giéng dau twong DT2008 va trinh ty amino acid suy dién
tir gen GMDREB6 mang ma s6 EF551166, NM_001248412.2 trén GenBank c6 8
vi tri amino acid sai khac, d6 1a cac vi tri 6, 18, 66, 107, 137, 194, 212, 227. Su
sai khac vé trinh tu amino acid trong protein suy dién caa gen GmDREB6 so véi
hai gen mang ma sé6 EF551166, NM_001248412.2 trén GenBank c6 lién quan gi
dén mirc 6 chdng chiu stress han cua cay dau twong can tiép tuc xem xét ving
AP2 va cac diém lién két vai sgi DNA. Két qua so sanh ¢ hinh 2.7 cho thay, o
ving AP2 cua protein suy dién tir gen GmDREB6 phan lap tir giéng dau tuong
DT2008 c6 2 vi tri sai khac, d6 1a amino acid th& 66 va 107. Hai diém sai khéac
vé amino acid khdng thudc vao nhiing vi tri DNA binding (60, 61, 63, 65, 67, 69,
73,75, 82, 84, 87).
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Bing 2.2. Céc vi tri sai khac trong trinh ty amino acid suy dién ctia gen
GmMDREBSG phan lap tir gidng dau tuong DT2008 va suy dién tir trinh tw mang
mi sb EF551166, NM_001248412.2

TT Vi tri DT2008 EF551166 NM 001248412.2
amino acid

1 7 F N N
2 18 T S S
3 66 L Q Q
4 107 P G G
5 137 P A A
6 194 K L L
7 212 G A A
8 227 S W W

APz mrssiiss IR aﬁﬁ;jlﬁggiﬁiﬂ'{gﬁﬁ 'TS_'TD;:'T_'::');' L ;Dv AL TR !3

APZ-NM 001248412 e e e e e e
APZ2-DTZ2008 e e e e e e

Hinh 2.7. So sanh trinh tyr amino acid cua ving AP2 trong protein suy dién tir
gen GMDREBSG ciia giéng dau trong DT2008 va EF551166, NM_001248412.2
trén GenBank

2.2.2.2.Thiét ké vector chuyén gen GmDREB6
Thiét ké va tong hop gen GmDREBG6

Duya trén thong tin cia gen GmMDREB6 (cDNA) duoc phan lap tir giéng
dau twong DT2008 cua Viét Nam nhu da trinh bay ¢ trén va gen GmDREB6 vai
ma EF551166 trén GenBank (Liu va cs, 2007) [6], gen GmDREB6 nhan tao
dugc thiét ké voi kich thude 741 bp (Hinh 2.8). Gen GmDREB6 nhén tao c6 693

nucleotide, bo sung 15 nucleotide 14 vi tri cét cta cip enzyme Xbal/ Sacl va 33
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nucleotide ma hoa dudi cmyc, tong cong 1a 741 nucleotide. Gen GmMDREBG
duogc chén vao vector pUC18 (pUC18_GmDREBS).

5’ gctctagaATGGTCATGGAAGAATCTAACCCATTAGACAATGAAGTTCAACCAACCACTT
CATCATCCTCTTTCACCATTACTACTCCCTCTACCTCCTCTTCTTCCTCCATAGAAGAAGC
CACTAACACTACAAAGGAGAAAAAGAAGAAAGCCAATAGTAATGAAGGCAAGCACCCTACG
TATAGAGGAGTTCGCATGCGTCAATGGGGCAAATGGGTATCCGAAATTAGAGAGCCAAGGA
AGAAATCAAGAATTTGGCTTGGTACTTTTCCCACGCCCGATATGGCGGCTCGAGCCCATGA
CGTGGCGGCTCTCACGATCAAAGGCAGCTCGGCTTACCTCAATTTCCCAGAATTAGCCGAC
GAGCTGCCCCGCCCCGCCAGCACCTCCCCCAAGGACATCCAAGCTGCGGCGTCTAAAGCCG
CTGCCTTGGATTTCGGCCACCGAAGCCATGACGCCGAGTCCGAGCTGAGCCGAGCCGTTTC
CTCCTCAATCCTCACACAAGCATCATCATCATCATCCAATTCATCATCGTTGAAGGGTGTG
GATGACACATTCTTGGACCTTCCTGATCTCTCTCTCGACTTGAGCCATGGAGCCGATGAGT
TTCATTATTCGTCAGCTTGGCTTGTAGCCGGAGCCGAACATATAGAGCTGGGTTTTCGGCT
TGAGGATCCTTTTCTATGGGAATCATATGAACAAAAACTCATCTCAGAAGAGGATCTGAAT

TAAgagctcg 3’

Hinh 2.8. Trinh tu nucleotide cuia gen GMDREB6 nhan tao
O dau 5°- getetaga 1a trinh tu cha vi tri cat cia Xbal va ¢ dau gageteg-3 lad
trinh tu chira vi tri cat cua Sacl.

Tao vector chuyén gen pBl1121_GmDREB6

Str dung cdp enzyme Xbal/Sacl dé loai gen GUS tir vector pBI121_GUS;
dong thoi ciing sir dung cip enzyme Xbal/Sacl dé cat thu nhan gen GmDREB6G6
(741 bp) tir vector pUCI8. Sir dung enzyme ndi T4 DNA ligase nbi gen
GMDREB6 vao vector chuyén gen pBI121 thanh vector pBI121_GmDREBG6
(Hinh 2.9).
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Xbal Sacl
ATG 741 bp -
- ot || Noster || 355-Promoter | " GUS - hoster |\ GmDREBS | omyo |/
Xba | Sacl
Xbal/Sacl

ATG 741 bp

/_.. NOSpro nptil CaMV35s ’ GmDREB6 Jcmyc 7|NOS&!

Hind Il Xbal Sacl

C

Hinh 2.9. So 6 thiét ké vector chuyén gen pBI121_GmDREB6
A: vecto pBI121_GUS; B: vecto pUC18 GmDREBS6; C: pBl121_GmDREBS6;
nptll: neomycin-phospo-transferase II; 35S: virut kham stp lo 35S Promer;
GmDREB6-cmyc: gen GmDREBS6 chira cmyc va vi tri cit ciia cip enzyme
Xbal/Sacl

Két qua cat pUC18-GmDREB6 dé thu duoc gen GmDREBS6 va loai bo gen
GUS khoi vector pBI121_GUS dugc thé hién hinh 2.10A. Veecto tai to hop
pBI121_GmDREB6 bién nap vao E.coli DH5a, duoc nhan ban va kiém tra bang
colony-PCR (Hinh 2.10B).

Plasmid pBI121_GmDREBS tach chiét tir E.coli DH5a dd dugc chuyén vao
A.tumefaciens. A. tumefaciens tai t6 hop mang gen GmDREB6 da dugc nhan
dong va chon loc va kiém tra. Chon ngau nhién 4 dong khuan lac va phan tich
bang colony-PCR nhén ban gen GmMDREB6 két qua cho thdy mot bang DNA ting
v6i kich thudce ctia gen chuyén GmDREBG (Hinh 2.11).

Céc khuan lac A.tumefacines duong tinh duoc luu giit va s dung dé lay

nhiém vao thudc 14 va dau tuong dé tao cay chuyén gen.
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«— 0,75kb
“— 0,5kb

GmDREB6 —»
GmDREB6 —>

Hinh 2.10. A- Gel dién di ctia san pham ct tir vector pPU18_GmDREB6 va
pBl1121_GUS véi cap enzyme Sacl/Xbal

1: pPU18_GmDREBS6; M: thang DNA 1 kb; 2: pBI121_GUS. B- Gel dién di cua
san pham colony-PCR tir khuan lac E.coli DH50 dé kiém tra gen GmDREB6
trong ciu trac pBl121_GmDREB6. M: thang DNA 1 kb; (+): Gen GmDREB6
dugc khuéch dai tir pPUIS GmDREBG; 1, 2, 3, 4: gen GmDREBG dugc khuéch
dai tir cac khuén lac E.coli DH5a.

«— 0,75 kb
~— 0,5kb

GmDREB6 —

Hinh 2.11. Hinh anh dién di kiém tra gen chuyén GmDREBG bang colony-PCR
tir cac khuan lac A.tumefaciens AGL1. M: thang DNA 1 kb; 1, 2, 3, 4: cac dong
khuan lac cia chung A.tumefaciens AGL1.
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Nhu vay, gen chuyén GmDREB6 duoc thiét ké va tong hop ¢6 Kich thudc
741 bp, ma hoa 230 amino acid va doan nucleotide ma hda khang nguyén cmyc
dé kiém tra sy hién dién cta protein GmMDREBG tai to hop trong cdy chuyén gen.
Gen chuyén GmMDREBG6 dugc sir dung dé thiét ké vector chuyén gen thyuc vat.
CAu triic 355-GmDREB6-cmyc trong vector chuyén gen pBl121 duoc thiét ké
thanh cong va tao dugc cac dong vi khuan A.tumefaciens AGL1 tai t6 hgp mang
gen gen chuyén GMDREBG. Dong vi khuan A.tumefaciens AGL1 tai to hop duoc
str dung chuyén vao cdy thudc 14 va cay dau tuong.

2.2.2. Phan tich hoat ddng ciia vector chuyén gen pBl121_GmDREBS trén cay
thuoc 1a
2.2.2.1. Bién nap céu tric pBI121_GmDREBG vao thuéc ld

Nhitng mau 1a thudc 14 c6 kich thuéc khoang 1em? duge nudi cdy trén moi
truong MS trong 48 gid; sau d6, cac manh 14 dugc ngam trong dich huyén phu
A.tumefaciens voi thoi gian 20 phit. Cac manh 14 nhiém khuan duoc chuyén
sang moi trudong dong nudi cdy, moi trudng tai sinh da chdi, méi truong ra ré va
dé tao ra cay thudc 14 chuyén gen (Hinh.2.12).

Tir 180 mau trong ba lan bién nap ¢ 539 chdi dugc tao ra trong moi truong
tai sinh da chdi va moi trrong kéo dai chdi, c6 bod sung khang sinh chon loc
kanamycin, trong d6 ¢6 309 chdi sinh truong tot chuyén sang méi truong ra ré.
Két qua co 101 cay con di dugc trong trén chiu, trong d6 48 cdy duoc chuyén
dén nha ludi.
2.2.2.2. Phan tich cay thuéc ld chuyén gen

Chon 13 ciy chuyén gen sinh truong, phét trién tot dem phan tich su hién
dién cua gen chuyén GmDREBG trong cdy chuyén gen. Két qua phan tich PCR
v6i cap moi Xbal-DREB6-F / DREB6-Sacl-R cho két qua 9 cay duong tinh véi
sy xuit hién ctia mot bang DNA c6 cung kich thudc voi gen chuyén GmDREBG6
(741 bp) (Hinh 2.13). Cay chuyén gen duong tinh PCR trong thé hé TO dugc dan
nhén la T0-4, TO-5, T0-6, TO-7, TO-8, T0-9, T0-11, TO-12, TO-13.
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Hinh 2.12. Hinh anh mo ta tao cay thudc 1a chuyén gen thong qua 1ay nhiém

A.tumefaciens téi t6 hop vao cac manh 14 thudc 14

A: Cac manh 14 ngdm trong dich huyén phu A.tumefaciens; B: Cac mau bién nap
duoc chuyén sang moi trudng ddng nudi cdy; C, D: Tai sinh da chdi va kéo dai
chdi; E: Cac chdi trén méi trudng ra ré; (F): Cay thude 14 chuyén gen duoc trong
trén gia thé.

MMHFWT12 3 4567 8 910111213

0,75kb——;

i +GmDREB6

Hinh 2.13. Hinh anh két qua dién di kiém tra san phdm PCR nhén ban gen
chuyén GmDREBS tir cic cdy thudc 14 chuyén gen & thé hé TO
M: thang DNA 1 kb; (+): plasmid pB1121-GmDREB6; WT: ciy khong chuyén
gen; 1-13: Céc cay chuyén gen thé hé TO (T0-4, TO-5, T0-6, TO-7, T0O-8, T0-9,
T0-11, TO-12, TO-13).
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Két qua phan tich 9 cdy duong tinh voi PCR bang Southern blot cho thay
c6 8 cay (T0-4, TO-5, T0-6, TO-7, T0-8, T0O-9, TO-11, TO-12, TO-13) cho két qua
lai Southern. Tir két qua nay cé thé két luan rang, gen chuyén GmDREB6 di
dugc hop nhat vao hé gen cua cay thude 14 chuyén gen (Hinh 2.14).

TSETE

1 2 34567 8 9(+ MWT
. | m | "...
- iy

s,

Hinh 2.14. Hinh anh két qua phan tich Southern blot kiém tra su hop nhat cia gen
chuyén GMDREBS6 vao hé gen céc cay thudc 14 chuyén gen & thé hé TO

M: thang DNA 1 kb; (+): plasmid pBI121-GmDREB6; WT: cay khong chuyén
gen; 1-13: Céc cay chuyén gen thé hé TO (T0-4, T0-5, TO-6, T0-7, TO-8, T0-9, TO-
11, T0-12, T0-13)

Két qua phan tich su biéu hién & mic phién ma cta tam cay TO dwong tinh
v6i Southern blot bang phan tng RT-PCR cho thay c6 5 cay TO dugc phién ma
dé tao ra mRNA, d6 1a: T0-5, T0-7, T0-9, T0-12, T0-13 (Hinh 2.15). Nhu vay,
gen chuyén GmMDREBS6 di duoc biéu hién trong ciy thude 1a chuyén gen.

Céu trac 35S-GmMDREBG6-cmyc trong vector tai to hop pBI121 di duoc bién
nap thanh cong vao ciy thudc 14 qua trung gian Agrobacterium. Gen chuyén
GMDREB6 dugc ching minh 14 hop nhéat vao bd gen va dugc biéu hién & cay
thudc 14 chuyén gen & cip do phién ma. Nhu vay c6 thé thiy vecto chuyén gen
pBI121_GmDREBG hoat dong t6t trén cac cay thude 1a md hinh, vi vay no cé thé
str dung dé chuyén vao cay ddu twong nhu muc tiéu 13 tao cdy chuyén gen c6 kha

nang chng chiu C4c stress phi sinh hoc.
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GMDREB6 (cDNA)—

Hinh 2.15. Hinh 4nh dién di kiém tra san phdm RT-PCR khuéch dai cDNA cuia
gen chuyén GmDREBSG tir mRNA ciia C4c cdy chuyén gen TO
M: thang DNA 1kb; (+): plasmid pBI121-GmDREB6; WT: cdy khong chuyén
gen; 1,2, 3,4,6, 7,8, 9: Cac cay thude 14 chuyén gen duong tinh voi Southern
blot twong tng la TO-4, TO-5, TO-6, TO-7, TO-9, TO-11, TO-12, TO-13.

2.2.3. Két qua chuyén gen GMDREBSG vao diu twong va tao ciy chuyén gen
Vecto pBl121_GmDREB6 mang ciu tric 355-GmDREB6-cmyc di duoc
chuyén vao dau twong bang cach lay nhiém bai A. tumefaciens tai to hop qua
nach 14 mam (Hinh 2.16). Thi nghiém chuyén gen duoc ldp lai ba lan, véi 150
mau cho mdi 1an bién nap, tir 450 mau duoc chuyén gen di thu dugc 10 cay
chuyén gen song sot trén gia thé trong diéu kién nha ludi. Déi chimg 0 (PCO) la
c4c manh 12 mam dau twong khdng chuyén gen duoc tai sinh trén moi trudng
khong bo sung khang sinh va 8 cay dau tuong khéng chuyén gen di duoc chon
va chuyén ra trong trén gia thé trong diéu kién nha ludi (Bang 2.3). Déi ching 1
(PC1) 1a cdc manh 14 mam dau twong khong chuyén gen dugc ciy trén moi
truong c6 bd sung khang sinh va két qua 1a 100% cac manh 14 mam khong tai

sinh duoc choi.
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Hinh 2.16. Hinh anh bién nap, tai sinh in vitro va tao cdy dau twong chuyén gen
A: Céic 14 mam duogc 1y nhiém boi A. tumefaciens mang vec to tai to hop
pBl1121_GmDREBG trong 30 phdt;

B: Pdng nudi cdy trong mdi trudng CCM & diéu kién ti 5 ngay;
C: Cac 14 mam nhiém khuan dugc nudi cay trén moi truong tai sinh da chdi SIM
trong 2 tudn, bo sung BAP 2 mg/L va kanamycin 50 mg/L;

D: L4 mam da loai bo khoi chdi va chdi duoc nudi cdy trén moi trudng kéo dai
SEM trong 2 tuan, bd sung GA3 0,5 mg/L, IAA 0,1 mg/L, kanamycin 50 mg/L;
E: Cac chdi chuyén gen tai sinh ré trong méi truong RM, bd sung IBA 0,1 mg/L
trong 20 ngay;

F: Cay con di duoc chuyén sang chau chira hdn hop 1 trdu hun:1 cat trong diéu

kién nha ludi.
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Bang 2.3. Két qua bién nap cau trac mang gen GmDREB6 qua nach 14 mam dau

turong nhd vi khuan A. tumefaciens

Poi chirng va thi | Tongsoé | S6 | Tong | S6 So Sb ciy | So cay song
‘A x x £ . . P sot va phat
nghiém mau mau ) choi | choi | trong trién binh
tao | chdi | kéo | raré | trén thuong
A .. ..z | trongnha
choi dai gia the uéi
Lanl | 150 75 | 196 | 82 45 21 3
Thinghiem 2 21 150 | 81 | 185 | 78 | 41 | 19 3
chuyén gen |
Lan 3 150 69 178 91 45 25 4
Téng 450 225 | 559 | 251 | 131 65 10
bCo* 30 22 61 30 22 16 8
bC1* 30 0 0 0 0 0 0

Ghi chii: PCO* ld mam ddu twong khéng chuyén gen dwoc cdy trén méi trieong tdi
sinh khéng b6 sung khdng sinh; DCI* ld mam ddu twong khéng chuyén gen dwoc
cdy trén méi truong tdi sinh €os bé sung khdng sinh.

Nhu vdy tir 450 mau bién nap, qua 3 lin chon loc bang khang sinh
kanamicin, két qua da tao dugc 10 cdy ddu twong chuyén gen sinh truéng trong

nha ludi.

2.2.4. Phén tich biéu hién ciia gen chuyén & cac dong diu twong chuyén gen
Céc cay dau twong chuyén gen trong nha luéi duoc tién hanh phan tich
bang PCR va Southern blot dé khing dinh gen chuyén GmDREB6 d3 dugc hop
nhit vao hé gen cdy dau tuong. Pong thoi sy biéu hién cua gen chuyén
GMDREBS6 dugc xac nhan ¢ muc dich ma tong hop protein bang Western blot.
DNA tong so dugc phan 1ap tir 14 non dau tuong dya trén phuong phap
Saghai-Maroust et al va dugc kiém tra trén gel agarose 0,8%. Phan tich PCR da
dugc sir dung dé xac nhan sy hién dién cua gen chuyén GmDREBS6 trong 10 cay
dau tuong chuyén gen. PCR véi cap moi Xbal-DREB6-F/ DREB6-Sacl-R dugc
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st dung dé nhan ban gen chuyén GmDREBG tir DNA hé gen cua 10 cay dau
tuong chuyén gen, két qua da thu duoc san pham la doan DNA c¢6 kich thudc
gan 0,75 kb, twong tmg kich thudc ciia gen chuyén GmMDREB6. C4c bang DNA
xuat hién ¢ 9/10 cay ddu twong chuyén gen. Chin ciy dau twong chuyén gen
duong tinh PCR & thé hé TO duoc ky hiéu 1a TO-1, TO-2, T0-4, T0-5, T0-6, TO-7,
TO0-8, T0-9 va T0-10. Két qua nay budc dau di cho phép nhan xét rang 9 ciy dau
tuong chuyén gen c6 chira gen chuyén GmDREB6 (Hinh 2.17).

3ii 4 5 6x 7 8 9 40

=1
—_—
—

~ 0,7 kb

Hinh 2.17. Hinh anh dién di kiém tra san phém PCR xéc nhén sy c6 mat cia gen
chuyén GmDREBG trong cac cay dau twong chuyén gen TO

M: thang DNA 1,0 kb; (+):Vector pBl121_GmDREBSG6; (-): Pau tuong khong

chuyén gen; 1-10: Cay dau twong chuyén gen ¢ thé hé TO duoc ky hiéu la TO-1,

T0-2, TO-3, TO-4, TO-5, TO-6, TO-7, TO-8, TO-9, TO-10.

Tuy nhién, d¢ ching minh su hop nhét cia gen chuyén GmDREB6 vao hé
gen ctia 9 cdy dau trong chuyén gen duong tinh véi PCR, k¥ thuat Southern blot
da duoc sir dung. Két qua phan tich 9 cay dau twong chuyén gen ¢ TO bing
Southern blot trong hinh 2.18 cho thay cac bang DNA xuat hién ¢ 8/9 cay dau
tuong chuyén gen, trong khi d6 khéng c6 bang DNA nao ¢ cdy T0-6 va cac cay
d6i chimg khong chuyén gen. Cay T0-5 c6 2 bang DNA twong (mg véi 2 ban
Copy va cac cay con lai: TO-1, T0-2, TO-4, TO-5, TO-7, T0O-8, T0-9 va T0-10 chi
c6 1 bang DNA (1 ban copy).
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1 2 4 5 6 7 8 9 10 (+) M

Hinh 2.18. Hinh anh két qua Southern blot xac nhan su hop nhét ciia gen chuyén
GMDREBG vao hé gen cia cay dau twong chuyén gen TO

M: Thang DNA 1,0 kb; (+): pBI121_GmDREBS; (-): Pau twong khong chuyén
gen; 1-10: Céc cay dau tuong chuyén gen & thé hé TO: T0-1, T0-2, T0-3, T0-4,
T0-5, TO-6, TO-7, TO-8, TO-9, TO-10.

Trong s6 8 cay duong tinh v&1 Southern blot & thé hé TO, c6 5 cdy tao ra
hoa, tao qua va hat, @6 1a T0-2, TO-4, TO-7, TO-9, TO-10. Hat ctia 5 cay chuyén
gen ¢ thé hé TO dugc cho ndy mam, sinh truong va phat trién thanh cac dong
chuyén gen T1. Cac dong cay chuyén gen ¢ thé hé T1 dugc ky hiéu 1a T1-2, T1-
4; T1-7, T1-9 va T1-10.

Protein DREB6 t4i t6 hop chira khang nuyén cmyc ¢ dau C, khac véi
DREB6 néi sinh, do d6 protein DREB6 tai t6 hop dugc phat hién bang Western
blot. Cac mau 1& non tir cac dong chuyén gen ¢ thé hé T1 da duoc sir dung dé
phan tich sy biéu hién cia protein DREB6 tai t6 hop. Két qua phan tich Western
blot cho thdy mét bing protein khoang 27 kDa twong mg v6i khdi lwong phan tir
ctia protein DREB6 tai t6 hop xuat hién ¢ bén dong chuyén gen T1-2, T1-4, T1-
7, T1-10, trong khi d6 thiy khdng c6 xuit hién biang protein & dong dau twong
T1-9 va cay dau twong khong chuyén gen (Hinh 2.19). Két qua phén tich biéu
hién protein DREB6 tai t6 hop ¢ cdy ddu twong chuyén gen da ching minh gen
chuyén GmDREB6 duoc di truyén tir thé hé TO sang thé hé T1 va dugc biéu hién
thanh protein ti to hop DREBG.
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Hinh 2.19. Két qua phan tich Western blot x4c nhan protein DREB6 téi to hop
biéu hién trong cac dong dau twong chuyén gen ¢ thé hé T1
M: Thang protein tiéu chuan; 1-5: cac dong dau twong chuyén gen T1 (T1-2, T1-
4; T1-7, T1-9, T1-10); (-): cay dau twong khong chuyén gen. (+):> 100 kDa
protein cé gan peptid c-myc.
2.2.5. Phan tich sy biéu hién chirc ning sinh hoc ciia gen chuyén GmDREB6

Phén tich su biéu hién chtrc ning sinh hoc ctia gen chuyén thong qua so
sanh su biéu hién ciia gen GMP5CS va kha nang tich lity proline giita cac dong
cay chuyén gen GMDREBG6 ¢ thé hé T2 véi cac cdy khong chuyén gen trong diéu
kién stress NaCl.

Hat ctia cac dong dau twong chuyén gen ¢ thé hé T1 ndy mam va phat trién
thanh cay T2, gdm cac dong T2-2, T2-4, T2-7, T2-10 trén gia thé 1a cat sach.
Phén tich sy biéu hién chic ning sinh hoc cta gen chuyén GmDREB6 thdng qua
so sanh sy biéu hién ctia gen GMP5CS va kha ning tich lity proline gitta cac dong
cay chuyén gen GMDREBS6 ¢ thé hé T2 véi cac cdy khong chuyén gen trong diéu
kién stress NaCl & hai diéu kién stress NaCl 150 mM va NaCl 300 mM.

2.2.5.1. Phan tich sw biéu hién ciia gen GmP5CS trong cdc dong diu twong
chuyén gen GmDREBG va cdc cdy khong chuyén gen sau 7 ngay trong diéu
kién stress NaCl

Két qua phan tich bang phuong phap test Duncan vé biéu hién phién ma
ctia gen GMP5CS cho thay sy khac biét dang ké (P <0,05) gitta cac dong chuyén
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gen GmMDREB6 va cay khong chuyén gen trong diéu kién bi nhiém NaCl ciing
nhu diéu kién du nude. Cac dong chuyén gen T2 thiy co6 sy biéu hién phién ma
ctia gen GMP5CS cao hon so véi cac cay khong chuyén gen khi xem xét ca diéu

kién binh thudng va cang thang (Hinh 2.20).

GmPHCS expression

Marmal condition Salt-stress condition

OwT mT2-2 T2-4 mT2-7 ET2-10

Hinh 2.20. Biéu d6 so sanh mirc d6 biéu hién cia gen GMP5CS phan tmg voi
stress mudi trong bon dong cdy dau twong chuyén gen GmMDREBG ¢ T2 va cay
khong chuyén gen dugc x4c dinh bang Real time RT-PCR (qRT-PCR).
Actin (152 bp) da duogc sir dung lam gen tham chiéu. Mirc d6 biéu hién cia gen
GMP5CS (165 bp) ting 1én trong cac dong dau twong chuyén gen so v4i Cac cay

khong chuyén gen.
WT: cay khong chuyén gen; T2-2, T2-4, T2-7, T2-10: cac dong dau tuong
chuyén gen ¢ thé hé T2. Cac chir cai khac nhau trén cac cot biéu thi su khac biét
¢ ¥ nghia théng ké ¢ P <0,05 bang phuong phép test Duncan. Cac dit liéu trén
cac cot 1a gia tri trung binh cta ba lan lap lai + sai s6 chuan.

Mirc d6 biéu hién cua gen GmP5CS trong céc dong chuyén gen tir 1,36 dén
2,01 1an (trong diéu kién binh thuong) va tir 1,58 dén 3,16 lan (trong diéu kién
stress mudi), cao hon so véi cac cdy khong chuyén gen. Biéu hién gen GmP5CS
cao nhat dugc phat hién ¢ dong T2-7 va gip 2,01 lan (trong diéu kién binh

thuong) va gap 3,16 1an (trong diéu kién stress mudi) so voi cay khong chuyén
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gen. Do vay, két qua phan tich qRT-PCR caa gen GmP5CS di duoc chimg minh
1a biéu hién ting dang ké (P <0,05) trong cac dong dau twong chuyén gen

GmMDREBS trong diéu kién binh thudong va diéu kién stress mudi.

2.2.5.2. Phan tich su thay déi ham lwong proline ciia dong diu twong chuyén gen
Va CAC cdy diu twong khéng chuyén gen sau 7 ngay trong diéu kién stress NaCl

Hat cuia cac dong bién ddi gen trong thé hé T1, T1-2, T1-4, T1-7 va T1-10,
nay mam va phat trién thanh cay chuyén gen T2, T2-2, T2-4, T2-7va T2-10 . O
thé hé T2, sau bay ngay trong diéu kién stress mudi NaCl, két qua phén tich ham
luong proline ciia bon dong dau twong chuyén gen T2-2, T2-4, T2-7, T2-10 déu
cao hon & cac cdy khéng chuyén gen tir 0,82 pumol/g dén 4,03 umol/g va cao
nhat 1a dong T2-7 (7,77 pmol/g), trong khi ham lwong proline cua cay khdng
chuyén gen 1a 3,74 pmol/g (P <0,001) (Bang 2.4).

Bang 2.4. Ham luong proline cta cac dong dau trong chuyén gen ¢ thé hé T2 va

cac cay khong chuyén gen sau 7 ngay trong diéu kién stress NaCl

Caccay WT va Ham luong Su thay d6i ham luong proline cia cac dong dau

cac dong dau  proline trong tuong chuyén gen T2 sau 7 ngay trong diéu kién

tuong chuyén diéu kién binh stress NaCl
gen thuong Ham lugng Ty 1é tang so voi Ty 1€ tang so véi
(umol/g) # proline didu kién binh  cac cay khdng

(umol/g) ® thuong (%) chuyén gen (%)

WT 1.57°+0.027* 3.74%+0.081 238.22 100.00
T2-2 1.84°+0.041 4.56" + 0.099 247.83 121.93
T2-4 2.32°+0.034 6.16°+0.044 265.52 164.71
T2-7 2.59°+0.029 7.77%+0.069 300.00 207.75
T2-10 2.34°+0.056 6.29°+0.042 268.80 168.18

Ghi cha: WT: cdy khéng chuyén gen; T2-2, T2-4, T2-7, T2-10: cdc dong ddu
twong chuyén gen ¢ thé hé T2. A, B: Cdc chit cdi khdc nhau trong cing mét ¢t
biéu thi sw khdc biét dang ké bang phiong phdp test Duncan véi P <0,001. *

Gid tri trung binh * sai so chuan.
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Bang 2.4 con cho théy, so v&i diéu kién binh thuong & diéu kién stress
mudi, cac cdy WT va cac dong chuyén gen c6 ham lugng proline ting tir
238,22% -300%; néu so voi cac cay khong chuyén gen thi cac dong chuyén gen
c6 ham lugng proline tang tir 7,75%-68,18%.

Dua trén céc két qua phén tich vé sy thay doi ham luong proline cua dong
dau tuong chuyén gen va ciy khong chuyén gen sau 7 ngdy trong diéu kién stress
mubi, c6 thé két luan rang cac dong chuyén gen c6 tinh khang mubi cao hon cay

khong chuyén gen va dong T2-7 c6 kha niang chiu min va chiu han tot nhét.

2.2.6. Thao luan

Céc nghién ciru vé tao ciy chuyén gen qua trung gian Agrobacterium véi
c4c gen lién quan dén kha ning chiu han va chiu min cta cy dau twong da duogc
mot s6 nhom nghién ciru quan tim va bao cdo. Chang han nhu nghién ciru vé sy
biéu hién ctia protein lién quan dén sy kéo dai cua ré tir ddu nanh [28] va protein
lién quan dén tong hop cac chat 1am ting ap suat tham thau trong té bao [53],
danh gia tac dong cua yéu to phién ma NAC mi hoéa & cay Arabidopsis [40].
Trong nghién ctru cua ching téi, viéc lya chon gen ma hda nhan t6 phién ma
DREB dé tac dong nham ting cuong phién ma cic gen lién quan dén tinh chiu
han va chiu mén cua cay dau tuong. Gen GmMDREBG, mot thanh vién cua phan
ho DREB d3 duoc tim thdy trong bd gen dau tuong [48] va dugc phén lap tir dau
tuong voi ma EF551166.1 trén GenBank [26].

Trudc day nguoi ta dd chimg minh rang DREB 1a mot nhan t6 phién ma c6
thé lién két v6i chudi DRE / CRT (lap lai C) c6 chira mot mé tip A / GCCGAC
dé kich hoat biéu hién gen trong con duong truyén tin hi€u stress ¢ thuc vat.
Ving mé hoa cua gen GMDREBG c6 chiéu dai 693 nucleotide, ma hoa 230 axit
amin. Mién AP2 ciia protein DREB6 c6 59 axit amin, bao gom 11 axit amin, vi
tri gan DNA 14 60, 61, 63, 65, 67, 69, 73, 75, 82, 84, 8712. Ving promoter cia
GmDREBG6 chira trinh ty cis —gom GT-1 va DRE. Cu thé 1a: DRE (-1113) va
GT-1 (-133, -1398, -1488, -1560, -1993).
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Proline 1a mot amino acid tham gia cau tao cac protein. Proline c6 vai trd
diéu chinh 4p suit thAm thau, bao vé mang trong diéu kién stress, trc ché cac gbc
tu do, chéng oxy héa ... [23], [24]. Su tich liiy ham lugng proline cao hon bang
cach tang cuong biéu hién gen P5CS c¢6 thé 1am tang murc do bao vé thuc vat,
chéng lai stress oxy hoa va ting ap suat tham thau [16]. Con duong sinh tong
hop proline & thyc vat v6i sy tham gia cta hai enzyme chi chét 1a A’-pyrroline-
5-carboxylate reductase (P5CR) va A’-pyrroline-5-carboxylate synthetase
(P5CS) (Hinh 2.21).

Ornithine-o-
__ aminotransferase spontaneous ~ A’-pyrroline-2-
L-Ornithine , o-Keto-O-aminovalerate - » carb GX}'latt‘ (P20)
Ornithine-8-
aminotransferase P2C reductase
_ v
L-Glutamic P5CS GsA spontaneous _ psc P5CR . L-Proline

L

Hinh 2.21. Con dudng sinh téng hop proline & thyc vat [11]

O cay dau tuong, enzyme P5CS dugc mi hoa boi gen GmP5CS va trinh
khoi dong cua gen GmP5CS c6 GT-1, nhung khong c6 DRE [65]. Vung
promoter cta gen GmMDREBG6 chira trinh tyr cis ¢6 GT-1 va trinh tu khéi dong
ctia gen GMP5CS ciing ¢6 GT-1, do d6, nhan t6 phién ma DREB6 sé& kich hoat
su biéu hién gen GMP5CS. Trong cac két qua phén tich ctia chiing toi cho thay
mtrc d6 biéu hién phién ma ciia gen GMP5CS trong cac dong dau twong chuyén
gen GMDREBS6 & thé hé T2 cao hon cac cdy khong chuyén gen trong ca ¢ diéu
kién binh thuong va stress mudi tir 136,50% dén 200,73% va 158,14% -
315,70%, twong ung (Hinh 2.20).

Cac nghién ctru trude day cho thiy sy biéu hién qua mic ctia P5CS lam

ting tong hop proline & cdy chuyén gen [9], [20], [66]. Trong nghién ctru cia
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ching t6i, sy biéu hién qua manh gen GmMDREB6 gitp ting mirc d6 phién ma
ciia gen GMP5CS, do d6 ham luong proline trong cic t& bao cao hon binh
thuong. Sau bay ngay trong diéu kién stress mudi, ham luong proline cia céc
dong dau twong chuyén gen T2-2, T2-4, T2-7 va T2-10 da ting tir 247,83% lén
300,00% so voi diéu kién binh thudng; ting nhiéu hon so véi diéu kién binh
thuong cua cac cdy khong chuyén gen tir 9,61% dén 61,78%. Hon nira, sau bay
ngay trong diéu kién stress mudi, ham lugng proline cua cac dong dau tuong
chuyén gen T2-2, T2-4, T2-7 va T2-10 di ting so vdi cac cdy khong chuyén gen
tir 1,21 dén 2,07 1an (Bang 2.2).

Nhu vay, gen P5CS ¢6 vai trd quan trong trong viéc diéu chinh sy tich lity
proline trong diéu kién stress mudi va tich cuc dong vai tro bao vé tham thau. Do
d6, chung t6i cho rang, viéc biéu hién qua mirc gen GMDREB6 da ting cudng
kha ning chiu min va chiu han sinh 1y cua cdy dau twong chuyén gen bang cach
ting cudng biéu hién nhan t6 phién ma cta gen P5CS va tich liy cic chat tham
thau, trong d6 proline gif vai trd quan trong.

Két qua danh gia cac dong dau tuong chuyén gen GmDREBG6 & thé hé T2
d3 tao dugc 4 dong chuyén gen T2-2, T2-4, T2-7 va T2-10 c6 mirc d6 phién ma
cua gen GmP5CS, sy tich lliy amino acid proline va kha nang chiu méan, chiu han
cao hon cac cay dbi chimg khong chuyén gen. Cac dong dau twong chuyén gen
T2 duoc tiép tuc phan tich, danh gia ¢ cac thé hé tiép theo phuc vu tao giéng dau

tuong chuyén gen chiu han, chiu man.
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KET LUAN VA KIEN NGHI

1. KET LUAN

1.1. Trinh tu doan ma héa ciia gen GMDREBG phan lap tir gidng dau tuong
DT2008 c6 kich thuéc 693 bp mi hoa 230 amino acid. Vector chuyén gen
pBI121_GmMDREB6 chira trinh ty gen GMDREB6 nhan tao dugc thiét ké thanh
cong va tao duoc vi khuan Agrobacterium tai to hgp mang ciu triic gen ma hoa
nhan t6 phién ma DREBG6 cua ciy dau tuong.

1.2. Bing két qua phan tich Southern blot va RT-PCR da chimg minh duoc
gen chuyén GMDREB6 da hop nhét vao hé gen va hoat dong tot trong cdy thudc 14.

1.3. Céu trac mang gen chuyén GmDREB6 duoc bién nap thanh cong vio
cdy dau twong va tir 450 mau bién nap, qua 3 1an chon loc bang khang sinh
kanamicin, két qua di tao dugc 10 ciy dau twong chuyén gen sinh truong, phat
trién binh thuong trong diéu kién nha ludi.

1.4. Gen chuyén GmMDREBG6 di hop nhat vao hé gen cay dau tuong TO dugc
x4c nhan bang két qua phan tich Southern blot. P4 chirng minh duoc gen chuyén
GMDREBS6 duoc di truyén tir thé hé TO sang thé hé T1 va duoc biéu hién thanh
protein tai tb hgp DREB6.

1.5. Sy biéu hién manh ciia gen chuyén GmMDREBG6 lam ting hoat dong
phién ma cua gen GMP5CS Vva cai thién su tich liy proline trong cay chuyén gen.
Tao duoc 4 dong chuyén gen T2-2, T2-4, T2-7 va T2-10 & thé hé T2 c¢6 muc do
phién ma cua gen GmPS5CS, sy tich lily amino acid proline va kha nang chiu
man, chiu han cao hon cac cay dbi chirng khong chuyén gen.

2. KIEN NGHI

Bdn dong dau tuong chuyén gen ¢ thé hé T2 T2-2, T2-4, T2-7 va T2-10

duoc tiép tuc phan tich, danh gia & cac thé hé tiép theo phuc vu tao gibng dau

tuong chuyén gen chiu han, chiu man.
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