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MO PAU

1. Pit vin dé

Pau tuong [Glycine max (L.) Merrill (2n=40)] thuéc ho Dau
(Fabaceae) la loai cdy trong c6 vi tri quan trong trong co ciu cdy néng
nghiép va trong doi séng clia con ngudi cua nhiéu qudc gia trén thé gidi va
& Viét Nam. Pau tuong khong chi c6 gia tri kinh té va dinh dudng, ma con
giit vai trd quan trong trong viéc cai thién do phi nhiéu cia dit va sir dung
bén viing tai nguyén dét canh tac.

Pau tuong duoc xem 1a cdy trong nhay cam véi cac yéu td bét loi phi
sinh hoc va thugc nhom cay chiu han, man kém. Han va min 1a cac yéu t6
phi sinh hoc nghiém trong nhét va c6 thé 1am giam ning suit dau tuong
khoang 40%, tham chi dén 90%, dong thoi lam giam chat luong hat. Hién
nay, do bién ddi khi hau toan cu, dic biét 1a han kéo dai, nude bién dang
xam lan dat trong trot, gy thiét hai 16n cho san xuit nong nghiép ¢ nhidu
qudc gia, trong d6 c6 Viét Nam. Do do, giai phap chon tao gidng ddu tuong
¢6 kha nang chiu han, chiu man @mg ph6 voi bién d6i khi hau 1a van dé cip
thiét, co tinh thoi su ¢ Viét Nam va thé gi6i.

Pac tinh chéng chiu han, chiu man cia cay dau tuong do nhiéu gen
quy dinh. San pham cta mdi gen c6 thé lién quan truc tiép dén sy biéu hién
kha niang chéng chiu han, man nhu gen lién quan dén tong hop proline, su
kéo dai ré hodc cac gen diéu hoa nhom gen chong chiu. Nghién ctru sy biéu
hién cic gen diéu hoa sy phién ma ctia nhém gen chdng chiu cac yéu t6 bat
loi phi sinh hoc 1a cach tiép can day hira hen trong chién luoc phat trién
gidng dau twong c6 kha ning chong chiu tét cac nhan t phi sinh hoc, nhu
han, min, kho, nhiét... Mot s6 gen ma héa nhan té phién ma ¢ dau twrong
da dugc mo ta la c6 phan Gng véi han, man & muc phién ma, trong do co
protein DREB (Dehydration responsive element binding protein). DREB la
mot phan ho thuéc nhan t& phién ma AP2/ERF (APETALA2/Ethylene-
Responsive), co kiéu tac dong trans va co thé lién két voi trinh tu cis dé
kich hoat biéu hién gen muc tiéu khi co tin hiéu stress phi sinh hoc. Phan
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ho DREB ¢ cay ddu tuong gom cac thanh vién duoc xac dinh c6 trong hé
gen va mot sb san phdm dich mi cia cac gen GmDREB di dugc khing
dinh c6 chtrc nang chiu han va chiu man. Tuy nhién, mt vai thanh vién
trong phan ho gen DREB chua dugc nghién ctiru diy du va lam rd vai tro
cua chung ddi vai tinh chiu han, chju man cua cay dau twong, trong do co
gen GmDREB®G.

Hudng tiép can ung dung k¥ thudt chuyén gen mi héa nhan t6 phién
méi DREB va lam 1 chirc ning ctia mot s gen GMDREB trong hé gen cay
d4u trong nham cai thién dic tinh di truyén, tao cac dong chuyén gen thich
nghi voi diéu kién han, man duogc dic biét quan tdm. Vi vdy, gen ma hoa
nhan t& phién ma DREB6 lién quan dén tinh chdng chiu cac strees phi sinh
hoc ndi chung va tinh chiu han, mén néi riéng dugc lya chon lam gen
chuyén trong muc dich cai thién kha nang chiu han, chiu man cua cay dau
turong. Xuét phat tir nhitng 1y do trén, ching t6i di chon va tién hanh dé tai
ludn &n: “Nghién ciru biéu hién gen GMDREB6 nhim nang cao kha
ning chiu min & ciy chuyén gen”.

2. Muyc tiéu nghién ciru

2.1. Phén tich duoc dic diém cua phan ho gen DREB trong hé gen cua ciy
dau tuong (Glycine max (L.) Merrill).

2.2. Biéu hién dugc protein tai t6 hop GmDREBG6 va danh gia duoc chuc
ning sinh hoc ciia gen chuyén GmDREBG trén cay thudc 14 chuyén gen.

2.3. Bién nap duoc cau triic mang gen chuyén GmDREBS6 vao ddu tuong va
tao duoc cay dau tuong chuyén gen.

3. Noi dung nghién ctru

3.1. Nghién ctru dic diém cua phan ho gen DREB ¢ ciy dau twong bang
Tin sinh hoc

1) Str dung Tin sinh hoc dé tim kiém cac trinh tu gen DREB cuia cdy dau
tuong trén ngan hang dit liéu NCBI.

2) Xac dinh s6 lwong gen DREB, vi tri, s6 ban copy ctia mdi gen DREB
trong hé gen cay dau tuong.



3) Xay dung cay phat sinh ching loai ctia phan ho DREB ¢ dau tuong.
3.2. Nghién ciru thiét ké vector chuyén gen thuc vét chira gen GMDREB6
va phan tich bién hién gen GmDREBS trén cdy thudc 14.
1) Nghién ctru théng tin vé gen DREB6 cua dau twong tir ngan hang dir liéu
NCBI, thiét ké va tong hop nhan tao GMDREBS.
2) Thiét ké vector chuyén gen mang cau tric chira gen GmMDREB6.
3) Phén tich biéu hién ctia gen GMDREBS tir dau twong trén cay thudc 14 &
murc phién ma
3.3. Nghién cuu muc do bidu hién cua gen GmDREBG6, NtP5CS, NtCLC
trén cdy thudc 14 chuyén gen bang Real time gRT-PCR
1) Phén tich biéu hién gen GmDREB6 tir dau twong trén ciy thudc 14
chuyén gen.
2) Phan tich mic d6 biéu hién caa gen NtP5CS va NtCLC trén cy thubc 14
chuyén gen GmDREBS.
3.4. Nghién ctru bién nap cau tric mang gen GmDREBS6 vao cdy dau tuong
1) Lay nhiém Agrobacterium tumefaciens tai t6 hop vao 14 mam dau tuong.
Tai sinh da chdi, ra ré va tao cdy dau twong chuyén gen.
2) Xac dinh su ¢ mit va su phién mi ctia gen chuyén GmDREBG trén cac
cdy dau twong chuyén gen To.
4. Nhirng dong gop mdi cia luin an

Luan 4n 1 cong trinh nghién ctru dic diém cua phan ho gen DREB trong
hé gen cay dau tuong va phan tich biéu hién gen GMDREBS trén cay thudc 1a
chuyén gen. Nhimng dong gop méi ciia ludn an duge thé hién cu thé 1a:
1) ba xac dinh duocl8 gen GmDREB thudc phan ho DREB cua cdy dau
tuong (Glycine max) nam trén 17 nhiém sic thé. Gen GmDREB3 ¢6 8 ban
copy, cac gen con lai ¢ tir 1-4 ban copy. Mién AP2 phd bién c6 59-60
amino acid va motif PTPEMAARAYDVAALALKGPSARLNFPEL cé &
tat ca cac protein DREB cua dau twong. AP2 chira 11 diém lién két voi
promoter ctia cic gen chirc ning pho bién 1d RGRRWKERRWT. Cay phat
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sinh chung loai clia cic gen GMDREB va mién AP2 da thé hién sy tién hoa
cua ho gen nay.

2) Su biéu hién cia gen GmDREBS tir dau tuong lam ting mirc d6 phién
m4 cua cac gen NtP5CS va NtCLC cua cay thudc 14 chuyén gen trong diéu
kién stress man da dwoc chitng minh bang thuc nghiém. Trong diéu kién
stress man, cac dong thudc 14 chuyén gen c6 muc phién ma caa gen
GmMDREBS ting tir 2,40 dén 3,22 (1an) so vai didu kién khong xir Iy man;
muc d6 phién ma cua gen NtP5CS ting tir 1,24 dén 3,60 (lan), cua gen
NtCLC ting 3,65 - 4,54 (1dn) so vai cdy WT (P <0,05).

3) Da bién nap thanh céng cAu tric mang gen chuyén GmDREB6 vao gidng
dau twong DT22 thdng A. tumefaciens tao dwoc 8 cdy dau tuong chuyén gen
GMDREB6 dwong tinh véi PCR va 5 cay cho két qua phén tich RT-PCR.
5.'Y nghia khoa hoc va thyec tién ciia dé tai luin an

Két qua nghién ctru phan ho gen DREB ¢ dau twong da lam o dic
diém ciing nhu sy phat sinh ciia phan ho gen DREB & ciy déu twong tao co
s0 dit liéu cho cac nghién ctru chirc nang cua cac gen DREB trong hé gen
cua cay dau tuong.

Két qua phan tich sy biéu hién manh cta gen GMDREBG lam tang muc
d6 phién ma ciia gen NtP5CS va NtCLC cua ciy thudc 14 chuyén gen da
chimg minh vai tro cia nhan t6 phién ma DREB6 d6i voi kha ning chiu
man cua cay dau tuong trong diéu kién stress man.

Vector chuyén gen pBl121_GmDREB6 c6 thé sir dung chuyén vao cay
dau tuong hodc céac loai ciy trong khac trong muc dich ting cuong kha
ning chiu man cia cay chuyén gen. Pong thoi, nhitng két qua budc dau tao
cdy chuyén gen GMDREB6 di mo ra hudng nghién ctru tmg dung ky thuat
chuyén gen tao ra giéng dau tuong chiu min gdp phan tng pho véi bién
d6i khi hau va han man thuong xuyén xay ra hién nay ¢ Viét Nam.

6. Cu tric ciia ludn 4n
Luén 4n c6 128 trang (ké cd phu luc), dugc chia thanh cac chuong,
phan: M& dau (5 trang); Chuong 1: Téng quan tai lidu (40 trang); Chuong



5

2: Vit liéu va phuong phap nghién ciru (14 trang); Chuong 3: Két qua va
thao luan (31 trang); Két luan va dé nghi (2 trang); Cac cong trinh cong bd
lién quan dén ludn an (1 trang); Tai liéu tham khao (28 trang); Phu luc (3
trang). Luén an c6 12 bang, 26 hinh, 1 phu luc va 156 tai liéu tham khao va
8 trang web.

Chuong 1. TONG QUAN TAI LIEU

Luén 4n da tham khdo va tong két 156 tai liéu vé ba van dé co ban, do
1a: (1) Bac tinh chiu han, min cua thuc vat va cdy dau tuong; (2) Nhan tb
phién ma DREB ¢ thyuc vat va ciy dau tuong; (3) Ky thuat chuyén gen
trong nghién ctru cai thién dic tinh chdng chiu cia ciy dau twong

Pau tuong [Glycine max (L.) Merrill (2n=40)] la loai cay trong vira co
gi4 tri kinh té, dinh dudng va vira 1 cdy cai tao dat ndng nghiép. Pau tuong
thugc nhom cay chéng chiu kém cac yéu tb bat loi phi sinh hoc, nhu han va
min. Stress phi sinh hoc 14 nguyén nhan chinh din dén mat mua trén toan
thé gidi, gdy ra thiét hai dn ning suit & nhiéu loai ciy trong. Trong s cac
stress phi sinh hoc, han va min 1a cac yéu t6 chinh lam giam ning suat ciy
trong. Stress han, min pha v& sy can bang ndi moi va phan bd ion trong té
bao. Cay trong phan tng vdi cac stress han, min thong qua cac con duong
truyén tin va phan tng t& bao nhu téng hop cic protein stress, ting cudng
céc chat chéng oxy hoa, tich lliy cac chét tan. Co ché chiu min cua thuc vat
da duogc xac dinh, do 1a su tich luy va duy tri néng dd cao cac chét hoa tan
trong té bao nham dam bao strc canh tranh nuéc véi moi trudng nhidm man
va chong lai hién twong han sinh 1y. Thuc vét c6 kha ning diéu chinh ap
sudt thim thau ngay ca khi ré tiép xac v6i moéi truong nhim mén. Tuy
nhién, khi bi nhiém man thuc vat thuong han ché kha nang tham thau nuéc
clia mang té bao.

Céc co ché sinh Iy va sinh hoa khac nhau trong t& bao da giup thyc vat
ton tai, sinh trudng va phat trién trong méi truong c6 ndng dé mudi cao,
bao gdm (1) can bang ndi mdi va ngan ngira ion, (2) van chuyén va hip thu
ion (3) sinh tong hop cac chit bao vé tham thau va cac chat hoa tan tuong



6

thich, (4) kich hoat enzym chéng oxy hoa va tong hop cac hop chat chong
oxy hoa, (5) tong hop polyamine, (6) tao oxit nitric (NO), va (7) diéu ché
hormon. Protein van chuyén clorua (Chloride channel-CLC) 1a chat van
chuyén anion quan trong tdn tai & vi khudn, nAm men, thuc vat va dong vat.
Céc ion CI rat quan trong d6i voi mot sé qua trinh sinh hoc trong té bao,
nhu khir cyc mang, diéu chinh thé tich té bao, kha nang chéng lai stress
man, kha nang chiu dung vadi kim loai. Co thé suy doan r?mg protein CLC
¢6 thé tham gia vao qua trinh su di chuyén caa CI- qua céc bao quan trong
té bao. Sy biéu hién ciia protein CLC di lam ting van chuyén Cl- tir t& bao
chét vao khong bao va tao kha ning chéng chiu NaCl cho té bao.

Puong hoa tan, proline, glycine betaine, axit hitu co va duong
trehalose 12 mot s6 chat thim thau chinh. Nhiéu nghién ciru da nhan thay
rang ham luong proline di ting trong cac dong té bao chiu NaCl. Su tich
lily proline da tang Ién khi thuc vat séng trong diéu kién stress man. Con
dudng sinh téng hop proline & thuc vat c6 sy tham gia cua hai enzyme
chinh: A’-pyrroline-5-carboxylate reductase (P5CR) va A’-pyrroline-5-
carboxylate synthetase (P5CS). Su tich tu proline 1a mot trong nhiing
nguyén nhan chinh 1am ting ap suit tham thiu, do d6 lam ting kha ning
gili nudc cua cay.

Céc cong trinh nghién ctru vé DREB déu khang dinh protein DREB la
nhan t6 phién mi tham gia tich cuc vao qué trinh chdng chiu véi cac yéu td
bat loi phi sinh hoc bang cach kich hoat hoat dong cua cac gen tham gia
truc tiép chéng lai cac nhan t6 nhu han, man. Mot sb thanh vién cua phan
ho gen DREB duoc xac dinh c6 trong hé gen cia cdy dau twong. Mdi gen
trong ho DREB ¢6 trinh ty, d6 dai khac nhau nhung déu dwoc biéu hién
manh khi cdy dau tuong gip céc stress phi sinh hoc. Trong sd cac gen
GmDREB trong hé gen cua cdy dau tuong, mot ) gen da dugc lam rd chuc
nang, nhu GmMDREB1, GmDREB2, GmDREB3, GmDREB5. Trong do,
GmDREBL1 c6 chuc nang chiu nong, han va lanh. GmDREB2 dugc xac
nhan lam tang kha nang chiu han, chiu man cua cay chuyén gen.
GmDREB3 lam ting cudng kha ndng chiu lanh, han va min ¢ cay
Arabidopsis bién d6i gen. GMDREBS lién quan dén kha niang chiu man.
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Tuy nhién, & phan ho gen niy, théng tin vé chiic ning ctia mot vai gen
GMDREB con chua ddy du, vi du nhu gen GMDREB6, GmDREB?7 ...; ddng
thoi, can thiép ting cudng biéu hién (overexpression) gen GmDREB dé
tang sy kich hoat phién ma lam thay d6i mirc d6 biéu hién cua cac gen chuc
ning, nham nang cao kha nang chiu han ciia cdy dau tuong 1a nhiing van dé
can dwoc giai quyét. Tir cac nghién ctru trén cho thy ring cac protein
DREB 1 nhan té phién ma quan trong trong viéc diéu hoa cac gen lién
quan dén cac stress phi sinh hoc. Do d0, cac gen DREB c6 thé dugc sir
dung dé cai thién kha ning chdng chiu cia cac loai cdy trong quan trong
trong ndng nghiép ddi voi cac diéu kién bat loi nhu han han, d6 man cao
bang ky thuat chuyén gen.

Chuyén gen 1a k¥ thuat dwoc ap dung trong nghién ctru chirc ning gen.
Hai nhom phuong phap duoc tng dung trong nghién ciru chuyén gen &
thuc vat 1 chuyén gen truc tiép va chuyén gen gian tiép. Chuyén gen gian
tiép ¢ dau twong thong qua vi khuén Agrobacterium la ki thuat bao gdm
céc budce: (i) Nghién ciru thu thap thong tin vé gen lién quan dén dic tinh,
tinh trang quan tdm va phén 1ap gen; (ii) Thiét ké vector chuyén gen; (iii)
Tao vi khuin mang cdu trac gen chuyén; (iv) Lay nhiém vao mé té bao
thuc vat; (v) Chon Ioc cac thé bién nap va tai sinh cay bién nap; (vi) Phan
tich cay chuyén gen. Cac DREB ¢ dau tuong thudc ho AP2 1a mét yéu td
phién ma hoat dong lién két voi trinh tu cis cua promoter dé kich hoat su
biéu hién ctia gen muc tiéu trong dau twong khi c6 tin hiéu stress phi sinh
hoc tir ngoai canh. Mién AP2 c6 khoang 58 hodc 59 amino acid, bao g6m
mot sb amnio acid lién két véi yéu td phan img mét nuéc (DRE) hodc hop
GCC. Gan day, nghién ctru da chi ra rang sy biéu hién manh protein DREB
da tang kha nang chiu dung ap lyc phi sinh hoc trong diéu kién stress phi
sinh hoc. Panh gia kha ning chiu han cia cic cay dau twong bién ddi gen
DREB1A va DREB2A di rut ra nhan xét rang cay bién doi gen DREB c¢6 ty
1¢ sdng cao hon so véi cay khong bién d6i gen trong diéu kién thiéu nudc
nghiém trong ¢ ca diéukién nha kinh va déng rudng. Tuy nhién, cho dén
nay cac bao cdo vé phan tich biéu hién manh ctia gen GMDREB6 lam ting
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ham lugng proline va ting kha nang chéng chiu cic stress han va stress
mudi & ciy chuyén gen con it dugc cong bd.
Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU NGHIEN CU'U

CAac vdt liéu thuc vt Giong thudc 14 K326 dugc cung cép boi Vién

Nghién ctru thude 14. Gidng dau twong PT22 dugc cung cip boi Trung tim

Nghién ctru va Phat trién dau dd.

CAc chiing vi khudn va cdc logi vector: Ching vi khuan E. coli DH5a va

A. tumefaciens C58/pGV2206. Céc vector dugc luu gilt tai phong Cong

nghé té bao thuc vat, Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va

Cong nghé Viét Nam.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Nhém phwong phap phan tich phian ho gen DREB ¢ diu twong
Phan tich phan ho gen DREB ¢ dau tuwong dugc thyc hién béng cong cu

Tin sinh hoc. Dir liéu trinh ty gen GMDREB va vung AP2 cua protein

DREB duogc khai thac tir Ngan hang dit liéu NCBI, trong d6 c6 mot s6 trinh

tu gen DREB duoc phan lap tir cac giéng dau tuong Viét Nam.

2.2.2. Nhém phuong phap thiét ké vector chuyén gen thwe vt va phan

tich hoat dong ciia vector bién hién gen GMDREBS trén ciy thudc la
Vector chuyén gen mang gen GmMDREB6 dugc thiét ké theo hai budc

co ban: (1) Thiét ké cdu trac doc 1ap bao gdm gen GmDREB6, doan cmyc

va vi tri cit cta cdp enzyme Xbal/ Sacl (GmDREB6_cmyc); (2) Chén cu

tric vao vector chuyén gen thuc vat pBI121 dé tao thanh vector tai to hop

pBI121_GmDREBS6.

Vector tai t hop duge chuyén vao vi khuan A. tumefaciens bang xung
dién (2,5 kV, 25 pF, 200 Q) dé tao ra vi khuan A. tumefaciens tai to hop.

Bién nap cdu triic mang gen GMDREBG théng qua A.tumefaciens tai to
hop vao gidng thudc 14 K326 duoc thuc hién theo phwong phap cua
Topping (1998). Sau khi nhim khuan, cac mau bién nap dugc chuyén sang
moi trudng dong nudi cdy va tai sinh in vitro tao cay thudc 1a chuyén gen.
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DNA tong s tach chiét tir 14 cdy thudc 14 chuyén gen va cay WT theo
phuong phap cia Saghai-Maroof va cs (1984). Sy c6 mat va sy phién ma
ctia gen chuyén GmDREBG trong cy thudc 14 chuyén gen duoc xac dinh
bang phan tng PCR véi cap mdi Xbal-DREB6-F/ DREB6-Sacl-R.

2.2.3. Nhém phwong phap phin tich mirc do biéu hién cia gen
GMDREBSG, NtP5CS, NtCLC trén cdy thudc la chuyén gen
Phuong phap xir Iy mén

Thi nghiém dugc thyc hién trong phong nubi céy v&i nhiét do duy tri &
mirc 25°C va d6 am 80% véi chu ky sang va tbi 1a 16h/ 20h. Cay thudc la
kiéu dai (WT) va chuyén gen GmDREBG. Céc cay thi nghiém dugc tudi 50
ml NaCl 200 mM hang ngay trong 3 tuan. Cac cdy dbi chimng duoc tudi véi
lwong H20 bang nhau. Cac mau 14 duge thu thap vao ngay cubi cling cta
thi nghiém dé phan tich biéu hién gen.

Phwong phap phdn tich sw biéu hién gen bt%ng phdn trng Real time
quantitative reverse transcription PCR (QRT-PCR)

Céc cip mdi cta gen tham chiéu Actin va gen dich GmDREB6 duogc
thiét ké va tong hop dé st dung cho phan img qRT-PCR nham phan tich
mirc d6 phién ma va hoat dong cua cau triic vector chuyén gen trong ciy
chuyén gen. Chu trinh nhiét ctia phan img qRT-PCR nhur sau: 95°C trong 3
phat, thuc hién khuéch dai trong 40 chu ky (95°C trong 10 gidy, tiép hop
mdi & 60°C trong 20 gidy va kéo dai ¢ 72°C trong 20 gidy). Két qua dugc
tong hop va phén tich bang phan mém Q-Rex phién ban 1.0.0 (QIAGEN,
Dric), va phuong phép Livak’s -AA Ct cia Livak dugc sir dung dé phan
tich dit liéu biéu hién gen (Livak va Schmittgen, 2001).

2.2.4. Nhém phuong phap chuyén gen GMDREB6 vao diu twong

Phuong phéap bién nap cdu trac vector mang gen chuyén GmDREB6
vao giéng dau twong DT22 théng qua A. tumefaciens thuc hién theo
phuong phép ciia Olhoft va cs (2006) va Nguyén Thu Hién va cs (2014).

Tach chiét DNA tong s tir 14 cay dau tuong chuyén gen theo Saghai-
Maroof va cs (1984).
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Phan tich su c6 mat va sy phién ma cta gen chuyén GmDREBS trong
cdy dau twrong chuyén gen bang phan tmg PCR va RT-PCR duoc md ta &
muc 2.2.2.

2.2.5. Phwong phap phan tich va xir Iy dir liéu: S6 liéu duoc xtr 1y bang
phan mém SPSS.
2.3. PIA PIEM NGHIEN CUU VA HOAN THANH LUAN AN

Céc thi nghiém chuyén gen duoc thuc hién tai Phong thi nghiém Céng
nghé té bao thuc vat, Khoa Sinh hoc, Truong Pai hoc Su pham — Dai hoc
Thai Nguyén. Thi nghiém chuyén gen thyc hién tir nim 4/2018 dén thang
8/2021.

Thi nghiém thiét ké vector chuyén gen va phan tich su biéu hién gen
& cdy chuyén gen duoc tién hanh tai phong Cong nghé té bao thuc vat va
Phong thi nghiém trong diém Cong nghé gen thugc Vién Cong nghé sinh
hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Luén an dugc hoan thanh tai BO mén Di tmyén hoc &Cdng ngh¢ sinh
hoc, Khoa Sinh hoc, Truong Pai hoc Su pham — Dai hoc Thai Nguyén.

Chuong 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. PAC PIEM VA SU PHAT SINH CUA PHAN HQ GEN DREB O
PAU TUONG

3.1.1. Két qua xéc dinh cac gen trong phin ho gen DREB & du twong

Khai thac tir co sé dit liéu NCBI da xac dinh duogc 69 trinh ty gen
GmDREB khéac nhau trén GenBank. Trong 69 trinh ty gen DREB ¢ dau
tuong khai thac tir dit liéu NCBI thudc vé 18 gen GmDREB. Phang va cs
(2008) cho rang c6 hon 10 gen DREB trong hé gen dau tuong. Tuy nhién,
trong nghién ctru nay chiing t6i xac dinh dugc 18 gen GmMDREB c6 trong
hé gen dau twong. Trong két qua nay, cac gen GMDREB ¢6 tir 1 dén 8 copy
(Bang 3.1) phan bé trén 17 nhidm sic thé.

3.1.2. Sy phat sinh cia cac thanh vién trong phin hg gen GmMDREB &
diu twong
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Két qua phan tich sy phét sinh gen thudc phan ho DREB cho thiy 69
trinh tu gen GMDREB dugc chia thanh hai nhanh A, B v6i 6 nhom dugc ky
hi¢ula L II, IIL, IV, V, VL

Bang 3.1. S5 ban copy va vi tri cia mdi gen GmMDREB trong hé gen cay ddu

turong
TT Tén gen S6 ban Vi tri ciia gen trén nhiém
copy sac thé sb

1 GmDREB 1 13

2 GmDREB1 2 9,10

3 GmDREB1B 1 10

4 GmDREB1D 1 13

5 GmDREBI1E 3 1,10, 17

6 GmDREB1F 4 5,11,12,13
7 GmDREB2 2 4,6

8 GmDREB2A2 1 14

9 GmDREB2C-like 2 2,6

10 GmDREB2D 2 4,6

11 | GmDREB2F 4 2,3,10,19
12 GmDREB3 8 1,3,4,7,9,11, 13,17
13 | GmDREB5 2 12,13
14 | GmDREBG6 1 5

15 GmDREB7 1 20

16 | GmDREBa 1 12

17 GmAP2-2 1 4

18 | GmAP2-lle-DBDP 1 16

Nhom I gdom céc gen GmDREB1 (B, D, E, F), nhém II gém cac gen
GmMDREB1 va GmDREB7, nhém III gém cac gen GMDREB3 va
GmDREBG6, nhém IV c6 cac gen GmDREB2 va mét gen GmMDREB1, nhdm
V gébm c4c gen GMDREBS5, nhém VI gdm cédc gen GMDREB va
GmDREB2. Nhu viy, c6 4 nhém chira cac cdp gen GmDREB1-GmMDREB7
(nhém 11), GmDREB3-GmDREB6 (nhém IIl), GmDREB2-GmDREB1
(nhém 1V) va GmDREB-GMDREB2 (nhém VI). Diém chu ¥ 1a mot s trinh
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twy GMDREB3 phan b6 ¢ nhiing nhénh riéng trong so d cdy. Trinh tur
GMDREB3 mang mi s6 XM 003534380 1a mot nhanh phu cua nhanh A,
GmDREB3 (NM_001251571) 1a m¢t nhanh tach riéng khoi nhom 1V, hai
gen GmMDREB3 (DQ055133 va NM_001250024) phan bd trong mot nhanh,
tach khoi nhom IV. Gen GmDREB3 ¢6 8 copy trén cac nhidm sic thé khac
nhau, trong d6 gen GMDREB3 (XM _003534380) ¢ vi tri trén nhiém sic
thé sé6 9, GmMDREB3 (NM 001251571) trén nhidém sic thé 17 va
GMDREB3 (DQ055133 va NM_001250024) trén nhiém sic thé sb 4.
Dic diém ciia mién AP2 trong phin ho DREB ¢ ddu twong
Trinh tw amino acid mién AP2 & protein DREB suy dién tir 18 gen

GMDREB cua ddu twong phd bién c6 tir 59-60 amino acid. Motif
PTPEMAARAYDVAALALKGPSARLNFPEL cua mién AP2 c6 & tit ca
cac protein DREB cuia dau tuong. Két qua so sanh mién AP2 cua 18 protein
DREB ¢ dau twong déu c¢6 11 amino acid lién két v6i soi DNA & ving
promoter (DNA binding site) voi 4 dang va phé bién 14
RGRRWKERRWT, tim thdy & 13/18 protein DREB. Ngoai ra con hai dang
KGRRNKERRWT va KGRRWKERRWT (c6 & 2/18 protein DREB) va
dang RGRRTKERRWT chi c6 & mdt loai protein DREB.
3.1.3. Céy phit sinh mién AP2 & d4u twong

Phan tich tién héa cua phéan ho protein DREB dua trén trinh ty amino
acid cia mién AP2 trong 69 protein DREB ciia cdy dau turong bang phuong
phap Maximum Likelihood va mé hinh JTT matrix-based trong MEGAX.

Hinh 3.3. Cay phat sinh
mién AP2 cta phéan ho
protein DREB ¢ dau tuong
duoc thiét 1ap dua trén 69
trinh ty amino acid mién
AP2 theo phuong phap
Maximum Likelihood trong
MEGAX [87] vaJTT
matrix-based model [78]
v6i bootstrap duoc lap lai
1000 lan.
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Két qua phan tich sy tién hoa mién AP2 cia protein DREB & dau
turong cho thiy cdy phat sinh cia mién AP2 phén thanh 4 nhanh, trong d6
¢6 mot nhanh chi ¢6 mot trinh tw AP2 cua protein DREB2 (AAY89658) va
ba nhanh con lai, mdi nhanh c6 mét nhom ky hiéu 1a I, II, IIT (Hinh 3.3).
Nhém 1 gém 29 trinh ty AP2 cua céac loai protein DREB1, DREBI1B,
DREB1D, DREB1E, DREB1F, DREB3, DREBG6, AP2-2, AP2-1le-DBDP;
nhom 11 g@)m 25 trinh ty AP2 cua cac loai protein DREB, DREBA,
DREB2A2, DREB2C-like, DREB3, DREBS5; nhom III gém 14 trinh tyu
AP2 cua céc loai protein DREB2 (13 trinh ty) va DREBI1 (1 trinh tu).

3.2. THIET KE VECTOR CHUYEN GEN GmDREB6 VA PHAN TICH
HOAT PONG CUA VECTOR TREN CAY THUOC LA
3.2.1. Thiét két vector chira ciu triic mang gen chuyén GmDREB6
Te (“;ng hop GmDREB nhdn tao
Duya trén thong tin ctia gen GMDREB6 c6 ma sb EF551166 trén

GenBank, gen GmMDREBS6 nhén tao dwoc thiét ké voi kich thude 741 bp.
Trong do, trinh tuy ma hoéa ciagen GMDREB6 nhan tao cd 693 nucleotide,
bd sung 15 nucleotide 13 vi tri cit cia cip enzyme Xbal/Sacl va 33
nucleotide mi héa dudi cmyc, tong cong 1 741 nucleotide. Gen GmMDREB6
dugc chén vao vector pUCI1S (pUC18_GmDREBG).
Tao vector chuyén gen mang gen GMDREB6

Vector chuyén gen pBI121 chira gen GUS (pBI121_GUS). Cap enzyme
Xbal/Sacl dugc st dung dé cit va loai bo gen GUS khoi vector
pBI121_GUS, sau d6 chén gen chuyén GmDREBG viao vector chuyén gen
pBlI121, tao ra cu trac mang gen chuyén pBI121_GmDREB6. Két qua
kiém tra cac thi nghiém tao vector chuyén gen duoc trinh bay ¢ hinh 3.6.
Plasmid pBI121_GmDREB6 tach chiét tir E.coli DH50 dd duoc bién nap
vao A.tumefaciens. Sau d6 A.tumefaciens tai to hop duoc nhan dong, chon
loc va kiém tra. Chon ngiu nhién 4 dong khuén lac va dem phan tich bang
colony-PCR nhan ban gen GmDREBSG, két qua thu dugc mot bang DNA
g véi kich thudc ciia gen chuyén GmMDREBG6 (Hinh 3.7). Cac khuan lac
A.tumefacines dwong tinh dugc luu giit va sir dung dé 1ay nhiém vao thudce
14 va dau tuong dé tao ciy chuyén gen.
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+— 0,75kb
“— 0,5kb

GmDREB6 —+

Hinh 3.6. A- Hinh anh dién di kiém tra san pham cit tir vector
pUC18 GmDREB6, pBI121 _GUS bang cip enzyme Sacl/Xbal (A)1:
pUC18_GmDREBG6; M: Thang DNA 1kb; 2: pBI121_GUS. B- Hinh anh dién di
kiém tra gen GmMDREBS trong cau triic pBI121_GmDREBS tir khuén lac E.coli
DH5a tai t6 hop E.coli DH5a sau bién nap. M: Thang DNA 1kb; (+): Gen
GMDREB6 dugc khuéch dai tir pUC18_GmDREBS; 1, 2, 3, 4: Gen GmDREB6
dwoc khuéch dai tir céc khudn lac E.coli DH5a.

Nhu véy, ciu tric 35S-GmDREB6-cmyc trong vector chuyén gen
pBI121 duoc thiét ké thanh cong va tao dugc cac dong vi khudn A.
tumefaciens AGL1 tii t6 hop mang cau tric gen chuyén
pBl121_GmDREBG6. Pic diém cia vector chuyén gen pBI21_GmDREB6
dugc thé hién ¢ hinh 3.8.

Xba Sacl

N IIA

741 bp

Hinh 3.8. So d6 ciu trac vector pBI121_GmDREB6 dugc sit dung dé chuyén
gen thong qua vi khuin Agrobacterium tumefaciens [126].

LB va RB: bo trdi va bo phdi cua T-DNA; nptll: neomycin-phospho-
transferase II; CaMV35S: promoter 35S cua virus kham sup lo;
GmDREB6_cmyc: Gen DREB6 cua ddu tuwong duoc gcfn mot trinh tw
nucleotide ma héa peptide cmyc; Xbal va Sacl: Vi tri nhdn biét va cdt cia
enzyme gidi han Xbal va Sacl

3.2.2. Bién nap céu triic pBI121_GmDREBS6 vao thudc la
Céc manh 14 thude 14 in vitro c6 kich thude khoang lem? dugc ngam
trong dich huyén phu A. tumefaciens. Sau dé cac manh 14 dugc nudi cy
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tren moi truorng dong nudi cay trong t6i. Cac mau bién nap_ tlep tuc duoc
cay chuyen sang moi truong tdi sinh da chdi, modi truong ra ré dé tao ra cay
thudc 1a chuyén gen

Két qua bién nap cdu trac mang gen chuyén GmDREBG vao cay thudc
l4 cho thay, tir 180 mau trong ba lan bién nap c¢6 539 chdi duoc tao ra trong
mdi trudng tai sinh da chdi va méi truong kéo dai chdi. Két qua chon dugc
101 cy con chuyén sang trong trén chau, trong d6 48 cdy dugc chuyén dén
nha ludi cham séc.

Két qua phan tich PCR 13 cay bién nap v6i cip mdi Xbal-DREB6-
F/DREB6-Sacl-R thu duoc 9 cdy dwong tinh véi su xuét hién ciia mot bang
DNA c6 cung kich thudc véi gen chuyén GmDREBG (741 bp). Cay chuyén
gen duong tinh PCR trong thé hé TO dugc ky hiéu 1a T0-4, T0-5, T0-6, TO-
7, T0-8, T0O-9, TO-11, T0-12, TO-13.

Tién hanh phan tich Southern blot 9 ciy dwong tinh véi PCR dé xac
nhan sy hop nhét cua gen chuyén GmDREB6 vao hé gen cdy thude 14 bién
nap, két qua cho thiy c6 8 cay TO (T0-4, TO-5, T0-6, TO-7, T0-9, TO-11,
T0-12, TO-13) cho két qua duong tinh véi phan tng lai Southern, cay T0-8
khéong xuét hién bang DNA (Hinh 3.11). Tiép tuc phan tich su biéu hién
ctia gen GMDREBG trén 8 cy thudc 14 chuyén gen & mirc phién mi duong
tinh véi Southern blot bang phan tng RT-PCR, két qua cho thdy c¢6 5 cay
TO dugc phién ma dé tao ra mRNA, d6 la cac cay T0-5, TO-7, T0-9, T0-12,
TO-13.

MMH#)WT12 3 4567 8910111213

0,75 kb——

ik +—GmDREBS

Hinh 3.10. Hinh anh két qua dién di kiém tra san phdm PCR nhén ban gen
chuyén GmDREBS tir c4c cdy thudc 14 chuyén gen & thé hé T0. M: thang DNA
1 kb; (+): plasmid pBI121-GmDREBG; WT: cdy khong bién nap; 1-13: Céac
cdy chuyén gen thé hé T0 (TO-1, TO-2, TO3, T0-4, TO-5, T0-6, T0-7, T0-8, T0-9,
T0-11, TO-12, TO-13).
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Hinh 3.11. Hinh anh két qua phén tich Southern blot kiém tra sy hop nhat ctia
gen chuyén GmMDREB6 vao hé gen cac cdy thudc 14 chuyén gen & thé hé T0. M:
thang DNA 1 kb; (+): plasmid pBl121-GmDREBG6; WT: cdy khéng bién nap;
Ciclan 4,5, 6,7, 8,9, 11,12, 13:Cdc cdy chuyén gen thé hé T0 (T0-4, TO-5, TO-
6, T0-7, T0-8, T0-9, TO-11, T0-12, TO-13)

Céu trlic 35S-GmDREB6-cmyc trong vector tai to hop pBII21 di
duogc bién nap thanh cong vao cay thudc 14 qua trung gian A.tumefaciens.
Gen chuyén GmMDREB6 dugc chimng minh 1a di hop nhat vao hé gen va
dugc biéu hién & cay thudc 14 chuyén gen & mirc d6 phién ma.

3.3. PHAN TiCH SU BIEU HIEN CUA GEN GmDREBS6, NtP5CS, NtCLC
TREN CAY THUOC LA CHUYEN GEN BANG REAL TIME QRT-PCR
3.3.1. Xir Iy min cac dong thude 14 chuyén gen GmMDREB6 va cay WT

Trong 5 dong cay TO (T0-5, TO-7, T0-9, T0-12, T0-13) cho két qua
phién ma tong hgp mRNA, chon 3 dong cay sinh trudng phat trién t6t 1a
T0-5, T0O-9 va T0-13 dé tiép tuc phan tich biéu hién gen trong diéu kién
stress mudi bang Real time RT-PCR. Cac dong chuyén gen T0-5, T0-9 va
TO-13 lan luot duge ky hiéu 1a L1, L3 va L9. Cac dong WT va ba dong
chuyén gen L1, L3, L9 c¢6 su sinh trudng, phat trién binh thuong va hinh
thai dong déu da dugc chon dé xir Iy stress min trong budng trong cay. Cac
chau cay thudc 14 dugc tudi 50 ml NaCl 200 mM hang ngay trong 3 tuan,
sau d6 mirc d6 biéu hién gen dugc phén tich bang phan tmg qRT-PCR. Dbi
ching 1a cac dong chuyén gen GmMDREBSG va cdy khong chuyén gen dugc
tudi 50 ml H2O hang ngay (Hinh 3.13).

Quan sat hinh thai thi nghiém va d6i chimg sau 3 tuan cho thiy, ¢ 16
tudi nuéce (Hinh 3.13A) cac ciy chuyén gen L1, L3, L9 ¢6 hinh thai va mau
sdc 14, chiéu cao cdy twong tyr nhau; nhung & 16 thi nghiém (Hinh 3.13B)
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tudi 50 ml NaCl 200 mM thay cdy L1 biéu hién sinh truéng manh hon cac
cay L3, L9 va WT. Cay WT sinh truéng kém hon va c6 14 nhd, vang &
nhitng 14 gan gbc, trong khi cac cdy chuyén gen L1, L3, L9 sinh truéng
binh thuong, 14 xanh, to twong tu & 16 ddi chimg tudi nudc. Sy biéu hién
nay ciing cho thiy sy phat trién binh thuong cia cac dong thude 1a chuyén
gen khi bi stress man, trong khi cac cdy WT bi vang 14, sinh truéng kém va
ngung sinh trudng.

Hinh 3.13. Hinh théi cay thudc 14 chuyén gen GmMDREBG va cay khong chuyén
gen khi tudi H,O va NaCl trong budng sinh truong sau 3 tuan. A: fudi 50 mL
H20 hang ngay; B: twoi 50 ml NaCl 200 mM hang ngay. Dong thuéc la chuyén
gen L1, L3, L9: GmDREBG; WT: cdy thudc la khéng chuyén gen.

3.3.2. Phan tich mirc d9 biéu hién ciia cic gen GMDREBG, NtP5CS va
NtCLC phan éng v6i stress min & cac dong thude 14 chuyén gen

Céc dong thude 1a chuyén gen L1, L3 va L9 dugc st dung dé phéan
tich muc d¢ biéu hién cia cic gen GmMDREBG, NtP5CS va NtCLC bang
phan tmg qRT-PCR dé xac dinh vai tro cia gen GMDREBG tir dau tuong
dbi v6i su biéu hién cua cac gen NtP5CS va NtCLC noi sinh & cdy thudc 14.
Trong diéu kién binh thudng, gen chuyén GmDREBG biéu hién qua mirc &
céc dong chuyén gen trong khi khong quan sat thay su biéu hién & cay WT.
Khi xir Iy man, mtc d¢ biéu hién gen GmMDREB6 trong cac dong thudc 14
chuyén gen L1, L3, L9 déu ting 1én so v6i trong diéu kién tudi nudc binh
thuong (Hinh 3.14).
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Biéu hign clia gen GmDREB6factin

wT Ll L3 Ls

Cay WT va cac déng chuyén gen

m Khéng xir Iy | X Iy NaCl

Hinh 3.14. Muc dd
biéu hién coa gen
GmDREB6 ¢ cac dong
thudc 14 chuyén gen
trong diéu kién stress
man bang phan ung
gRT-PCR st dung
Actin lam gen tham
chiéu. (P <0,05).

bic biét, cac dong chuyén gen L1 va L9 c6 muc do biéu hién cua gen
GMDREB6 cao, ting 2,40 lan (L1) dén 3,22 lan (L9) so véi diéu kién
khéng xtr Iy mudi. Nhu vy, nhitng két qua nay chi ra rang su biéu hién cta
gen GMDREBS ¢6 lién quan tryc tiép dén phan tmg vé6i stress mén cua ciy

thude 14.

Phén tich biéu hién gen NtP5CS cua cay thudc 14 chuyén gen (gen noi
sinh), két qua trén hinh 3.15 cho thdy, trong diéu kién tudi nuéc binh
thuong (khong xtr Iy NaCl), khong c¢6 su khac biét vé mirc do phién ma
giita cac dong thudc 14 chuyén gen so v6i cay WT.

Biéu hign cla gen NP5CS [ actin

WT L1 L3 Ls

Cay WT va cac dong chuyén gen

m Khéng xir Iy m X Iy NaCl

Hinh 3.15. Mrc d6 biéu hién
cta gen NtP5CS ¢ cac dong
thudc 14 chuyén gen
GMDREBS trong diéu kién
stress man bang phan tng
gRT-PCR sur dung Actin lam
gen tham chiéu. WT- cdy thube
ld khéng bién nap; L1, L3 va
L9: dong thudc ld chuyén gen.
Dadu (*) trén moi cét thé hién
sw khdc biét ¢é ¥ nghia thong
ké (P <0,05).
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Trong diéu kién stress min, & cic dong chuyén gen L1 va L9 c6 mirc
d6 phién mi cua gen P5CS ting tir 1,24 dén 3,60 (14n) so v6i & ciy WT.
Trong sd 3 dong thude 14 chuyén gen, dong L1 ¢6 mirc phién mi cua gen
P5CS
tang 1,9 14n so v&i dong L1 khong xir 1y, trong khi dong L3 va L9 khong
cho thiy sy thay doi biéu hién nay.

Tiép tuc phan tich biéu hién cua gen NtCLC trén cac dong thube 14
chuyén gen GmMDREBS6 L1, L3, L9 két qua cho thdy, trong diéu kién khong
xtr Iy NaCl, chi c¢6 dong thude 14 chuyén gen L1 c6 mirc phién ma cao hon
s0 v6i cdy WT; con khi xtr Iy bang NaCl, cac dong chuyén gen déu c6 mirc
phién ma ting 1én, dao dong tir 3,65 dén 4,54 (1dn) so v6i v6i cdy WT (P
<0,05) (Hinh 3.16).

25 Hinh 3.16. Mirc d6 biéu hién
cta cac gen NtCLC 6 cac dong
thubc 14 chuyén gen GmDREB6
trong diéu kién stress man bang

phan ing qRT-PCR str dung
Actin 1am gen tham chiéu.WT:
cdy thuoc ld khong bién nap; L1,
wT u L3 Lo L3valL9: dong thuéc la chtfyén
gen. Dau (*) trén moi cot the hién
sw khdc biét cé Y nghia thong ké
m Khéngxtr ly X Iy Nacl (P <0.05).

2

1,5

1 -

Biéu hign clia gen MICLC/ actin

Cay WT va céc dong chuyén gen

3.3.3. Thao ludn két qua biéu hién gen GMDREB6, NtP5CS, NtCLC &
cac dong thude 14 chuyén gen

Céc nghién ciru truge ddy da chang minh rang phan ho DREB déng
mét vai trd quan trong trong phan tng chéng chiu man cua thuc vat théng
qua con duong khong phu thuoc ABA. Sy biéu hién ting cuong cua gen
DREB di kich hoat sy biéu hién cua cac gen dap tng chdng chiu trong diéu
kién stress phi sinh hoc. Trong két qua nghién ctu trén cay thudc 1a chuyén
gen cua ching t6i & diéu kién tudi 50 ml NaCl 200 mM hang ngay trong 3
tuan, cac dong thudc 14 chuyén gen da biéu hién mac do phién ma caa gen
GmMDREBS6 ting tir 108,03% dén 321,95% so véi cdy chuyén gen trong
diéu kién tuéi nude binh thuong (P <0,05). Két qua nay khing dinh sy
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phan tng manh m& caa gen GmDREB6 khi cay thudc 14 chuyén gen nhan
duoc tin hiéu stress man tir moi treong.

Gen GmDREBG trong hé gen dau tuong (gen c¢6 ID 12 100101914) nam trén
nhiém sic thé sé 5. Vung ma héa cua gen GmMDREBS, c6 kich thudc 693
bp, ma hoa protein DREB6 gém 230 amino acid. Protein DREB6 chira
mién AP2 c 59 amino acid va trinh tu amino acid lién két voi soi DNA
cua promoter ¢6 11 amino acid (.rg.r.r.wk... er...... r.w.t.) [97]. Promoter
khoi dong phién ma caa gen GmDREBSG chira cac yéu té cis GT-1 va DRE
(DRE (~1113), GT-1 (=133, —1398, —1488, —1560, —1993) va nhan t
phién m4 DREB6 c6 thé duoc lién két voi mién GT-1 hoic DRE trong
viing khai dong cua cac gen chirc ning. Cac yéu té cis trong trinh tu khoi
dong cia gen GMP5CS & dau tuong 1a GT-1 (=56, —1243, 1641) vi GCC
(—1899) va nhu vy nhan t6 phién mad mDREB6 cua dau tuong co thé lién
két v&i GT-1 trong viing promoter cua gen P5CS. Nguyén va cs (2019) da
chang minh rang sy biéu hién qua mic cua gen GmDREBG di ting cudng
hoat dong phién ma ctuia gen GmP5CS & cdy dau twong chuyén gen. Trong
nghién ciru nay, két qua phan tich biéu hién gen GmDREBS trén cay thudc
14 chuyén gen da cho thay, khi cay thudc 14 nhan dugc tin hiéu vé d6 man
cta mdi truong, mac do phién mé cia gen GmDREB6 tang 1én 321,95% so
Vi & cay khong dugc xir ly bang NaCl.

Protein chloride channel (CLC) la anion chat mang quan trong ton
tai trong vi khuan, nAim men, thuc vat va dong vat. Cac ion CI- rat quan
trong ddi voi mot sb qua trinh sinh hoc trong té bao, chang han nhu khir
cuc mang, diéu chinh thé tich té bao, kha ning chéng lai stress mudi va kha
nang chiu dung kim loai. Ngudi ta suy doan rang protein CLC c¢6 thé tham
gia vao qua trinh van chuyén CI- qua cac bao quan trong té bao. Su biéu
hién cua protein CLC lam ting sy van chuyén CI- tir t& bao chat vao khong
bao va tao ra kha ning chong chiu NaCl trong té bao.

Két qua phan tich biéu hién cua cac gen GMDREB6, NtP5CS va
NtCLC trén ciy thudc 14 co thé thiy gen GmDREBG la mot Gmg cir vién
tiém nang co thé sir dung dé cai thién kha niang chiu man cua cy trong, mé
ra huéng nghién ctru phat trién cay trong chiu man trong bbi canh bién dbi
khi hau ngay cang gia ting myc nudc bién.

3.4. BIEN NAP CAU TRUC MANG GEN GmDREB6 THONG QUA
AGROBACTERIUM TUMEFACIENS O GIONG PAU TUONG PT22
3.4.1. Bién nap va tao ciy ddu twong chuyén gen GmDREBS tir giong
déu twong DT22
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Gidng ddu trong PT22 duoc trong phd bién & mién Bic Viét Nam, co
thoi gian sinh truong ngin va c6 kha nang khang bénh phin tring, tuy
nhién, giéng dau twong DT22 cing voi cac giong DT12, DT94, W82,
DT2003, DT2001, DT51, D2101, DT22, DT96, DT95, D8, DT90, DT83,
DT84, DT30 dugc danh gia c6 kha ning chiu mén thap.Trong nghién ciu
nay, giéng dau tuong Viét Nam DT22 duoc chon lam dbi twong nhan gen
dé thuc hién thi nghiém chuyén gen GmDREB6 trong muc dich ning cao
kha ning chiu man cia gidng dau twong nay.

Két qua bién nap ciu tric mang gen chuyén GmDREBS6 thdng qua lay
nhiém A.tumefaciens qua nach 14 mam duoc thé hién ¢ hinh 3.17. Trong
450 mau bién nap, lap lai 3 lan da c6 185 mau tao chdi va téng s6 chdi
dugc tao thanh 14 583 chdi. Chon 109 chdi chuyén sang méi trudng ra ré.
Két qua chuyén 53 dong cdy TO ra trdng trén gia thé va thu dugc 12 dong
ciy TO sdng sot trong diéu kién nha ludi.

Hinh 3.17. Hinh anh qu4 trinh bién nap va tai sinh cdy dau twong chuyén
gen.A: Hat ddu tiwong DT22 duwoc khir tring bang khi clo tir hon hop javen 100
ml va HCI 3 ml; B: Hat nay mam trén méi truong GM; C: La mam thu tir hat
nay mam; D: Ld mam da gdy ton thieong ngam trong dich A. tumefaciens chira
vector chuyen gen pBI121_GmDREBG trong 30 phut. E: Cdc ld mam bién nap
dirge chuyén sang méi truong dong nuéi cay CCM trong t6i, & 25°C trong thoi
gian 5 ngay, G: Cdac la mam dwoc dat trén moi truong cdm irng tao da choi
SIM]1, b6 sung cefotaxim 400mg/l va kanamycin 50mg/l trong 2 tuan (lan 1).
Sau d6 cdc lé mam dwoc chuyén sang moi truong SIM2 ddc, bé sung cefotaxim
400mg/l va kanamycin 75mg/l trong 3 tuan (lan 2); H: Cdc choi song sot trong
méi truong chon loc bang kanamycin dwoc chuyén sang méi triong kéo dai
choi SEM, bé sung cefotaxim 400mg/l va kanamycin 50mg/l; K, M: Cdc choi
Séng sot sau chon loc dwoc chuyén sang moi truong tgo ¥é RM, b6 sung
cefotaxim 400mg/l va kanamycin 50mg/l dé tao cdy hoan chinh; N: Cdc cdy c6
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bé ré phat trién dwoc chuyén ra trong trén gid thé cé ty 1é 2 dat thit: 1 trdu hun :
2 so dira trong nha luoi.
3.4.2. Phan tich sy hi¢n dién va sy phién mi cia gen chuyén
GmMDREBS trén cdy diu twong chuyén gen

Céc cdy dau tuong bién nap & thé hé TO trong nha ludi duge sir dung
dé phan tich sy c6 mit ctia gen chuyén GmDREBSG trong hé gen ciia cdy
dau tuwong chuyén gen biang PCR véi cip mdéi GmDREB6_Xbal-
F/GmDREB6_c-myc-Sacl-R. Két qua phan tich dién di cho thiy bang DNA
¢6 kich thugc khoang gan 750 bp xuat hién & 8 dong dau twong chuyén gen
s 1,3,4,6,8,9,11, 12, trong khi cac dong sb 2, 5, 7, 10 khong xudt hién
bang DNA. Tiép tuc phan tich biéu hién phién mi cua 8 ciy duong tinh véi
PCR bing phan tng RT-PCR véi cip modi GmDREB6_Xbal-
F/IGmDREBG6_c-myc-Sacl-R, két qua thé hién ¢ hinh 3.19. Trong 8 cay TO
mang phan tich RT-PCR c¢6 7 cdy duong tinh, do l1a cac cdy TO =1, T0-3,
T0-6, T0-8, T0-9, TO-11, TO-12. Nhur vdy, gen chuyén GmDREB6 di biéu
hién phién ma tong hop mRNA.

M (+) WT 1 3 4 6 8 9 11 12

Hinh 3.19. Hinh anh dién di kiém
tra san pham RT- PCR khuéch dai
cAu tric chira gen GMDREBG trong
hé gen cic ciy dau twong chuyén
gen. M: thang DNA 1 kb; WT; cay
ddu twong khéng bién nap; (+)
plasmid pBI121_GmDREB6 lam
doi chimg dwong; 1, 3, 4, 6, 8, 9,
11, 12: cac dong cdy ddau tuong
chuyén gen GmDRERBG.

3.4.3. Thio luin két qua chuyén gen GMDREB6 ¢ dau twong

Nghién ctru chuyén gen & ddu twong nhd A. tumefaciens chua cau tric
mang gen chuyén qua nach la mam da ton thwong da dugce cong bd boi
nhiéu tac gia. O Viét Nam, Tran Thi Cuc Hoa (2007), Nguyén Thi Thay
Huong (2011), Nguyén Thu Hién (2011), Lo Thi Mai Thu (2014) , Lo
Thanh Son (2015), Nguyen HQ va cs (2019), Pham va cs (2020), ciing da
thanh cong trong chuyén gen ¢ ddu tuong bang cach liay nhiém A.
tumefaciens mang cau trac gen chuyén qua nach la mam tn thuong. Bang
phuong phap ndy, chung t6i ciing dd thanh coéng bién nap vector
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pBI121_GmDREB6 vao giéng dau twong Viét Nam DT22 véi s6 chdi tii
sinh dat trung binh 3,15 chdi/mau. Két qua 3 14n chon loc da chon dugc 53
cdy dau twong trong trén gia thé. St dung PCR voi cip mdi
GMDREB6_Xbal-F/IGmDREB6_c-myc-Sacl-R di xac nhan gen chuyén
GMDREBS di c6 mit trong hé gen cia 8 cdy chuyén gen TO.

Trong hé gen cua cdy dau tuong chuyén gen c6 gen GmDREBG ndi tai
va gen chuyén GmDREB6. Ving mi hoa cua gen ndi tai va gen chuyén
GMDREBS6 déu c6 kich thudc 693 bp, ma héa 230 amino acid. Néu sir dung
PCR v6i cip moi duge thiét ké dé khuéch dai ving ma hoa thi két qua duy
nhét chi c6 doan DNA khoang 0,7 kb va khong thé xac dinh dugc gen
chuyén GMDREBG ¢ dugc hop nhit vao hé gen cua cdy dau twong dugc
chuyén gen hay khong. Do vay, dé phan tich cdy dau twong chuyén gen,
chung t6i thiét ké cap moéi PCR nhidm nhan ban doan DNA bao gdm gen
GMDREBS, cac trinh ty chtra diém cit cta enzyme giéi han Xbal va Sacl.
Trong vector chuyén gen pBI121_GmDREBS, c4u traic GmDREB6-c-myc
bao gdbm doan gen GMDREBS6, chira ving md héa 693 bp, doan 8 bp
(GCTCTAGA) ¢ dau 5 'chira vi tri cét cho Xbal, trinh tw ¢ kich thudc 33
bp ma hda cho khang nguyén c-myc va doan 7 bp (GAGCTCG) & 3' cudi
chtra vi tri cat cho Sacl. Nhu vay, ciu trac pBl121_GmDREB6_cmyc ¢
kich thuéc 1a 741 bp. Cip mdi PCR GmDREB6_Xbal-F/GmDREB6_c-
myc-Sacl-R duoc thiét ké dé khuéch dai céu tric GmDREB6G-c-myc va két
qua kiém tra bang dién di trén gel agarose dd xuét hién bang DNA duy nhét
v6i kich thuge khoang 0,75 bp (Hinh 3.15). Pong thoi, két qua phan tich
RT-PCR di xac dinh dugc gen chuyén GmDREB6 da biéu hién & 7 ciy dau
tuong TO. Hiéu suat chuyén gen GmMDREBS6 ¢ giai doan phén tich PCR dat
1,78% va giai doan phan tich RT-PCR dat 1,56%.

KET LUAN VA PE NGHI
Két luan
1.1. Muoi tam gen GmMDREB thudc phan ho DREB trong hé gen dau tuong
da xac dinh duogc tr co s& dit li€u NCBI. Cac ban copy cta cic gen
GMDREB phan b trén 17 nhiém sic thé, trong d6 GmDREB3 ¢6 8 copy,
con lai cac gen GMDREB khac c¢6 1-4 copy. Mién AP2 cua protein DREB
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phd bién co 59-60 amino acid va motif
PTPEMAARAYDVAALALKGPSARLNFPEL c6 & tit ca cac protein
DREB cua d4u twong. AP2 chira 11 diém lién két voi promoter cua cac
gen chue ning, voi 4 dang va phd bién 1a RGRRWKERRWT (¢ & 13/18
protein DREB).
1.2.Vector chuyén gen thyc vat pBl121_GmDREB6 chira céu trac 35S-
GMDREB6-cmyc duogc thiét ké va bién nap vao cay thude 1. Sy hop nhét
va sy biéu hién ciia gen chuyén GMDREB6 trong hé gen cdy thudc la
chuyén gen di duoc x4c dinh bang phan tich Southern blot va RT-PCR.
1.3. Bing phén tich qRT-PCR di chirng minh dugc su biéu hién cua gen
GmDREBS tir dau twong da lam tang mac do phién ma cac gen NtP5CS va
NtCLC cua cay thudc 14 chuyén gen trong diéu kién xir Iy min. Cac dong
thudc 1a chuyén gen L1 va L9 c¢6 mirc phién ma ctia gen GmDREBS ting
tir 2,40 dén 3,22 (14n) so v&i diéu kién khong xur Iy man. So voi cdy WT,
mirc d6 phién ma cta gen NtP5CS & cac dong chuyén gen ting tir 1,24 -
3,60 1an va cia gen NtCLC ting 3,65 - 4,54 (1dn) (P <0,05). Sy ting cudng
biéu hién dong thoi & ca gen chuyén GmDREB6 va hai gen noi sinh,
NtP5CS va NtCLC, di duogc xac nhan ¢ cac dong thudc 14 chuyén gen L1.
1.4. Cu triic mang gen GMDREB6 di bién nap thanh cong vao gidng dau
trong DT22 qua nach 1a mam nhd Atumefaciens, tai sinh dugc 12 cay
bién nap sinh trudng binh thuong trong diéu kién nha ludi. Phéan tich phan
tir cac dong chuyén gen GmMDREBG6 ¢ thé hé TO xac dinh dugc 8/12 dong
duong tinh voi PCR va gen chuyén GmDREB6 ¢ 7 dong cay cho két qua
biéu hién ¢ mirc phién ma. Hiéu suit chuyén gen GmDREB6 & giai doan
phan tich PCR dat 1,78% va giai doan phan tich RT-PCR dat 1,56%.
2. Pé nghi

Can tiép tuc nghién ctru dé 1am 16 chic ning ciia mot s gen DREB
trong hé gen ddu tuong bang thuc nghiém. Tiép tuc phan tich su biéu hién
protein tai to hop ciia cac dong dau twong chuyén gen GMDREB6 dé chon
tao dong dau tuong c6 kha nang khang man cao.



