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1 Nhan to phién ma >

(DREB,NAC, AREB, MYB, ...) ,

Protein chirc
nang

(LEA, chaperones, proteases,
Chong chiu han transporters, proline...)




Nhan té phién ma dap (ng han & thuc vat |

Nhom AREB/ABF: phu thu6c
ABA

Nhom AP2/ERF gom 4 phan
nhom DREB, Rayv, ERF ...

Nhom NAC: nhom nhan to
phién ma I&n nhat ¢ thwc vat

Nhom bZIP, MYB, Zinc
fingers, HD-Zip protein ...




AP2/ERF SodERF3 Saccharum officinarum L. Nicotiana tabacum L. cv. Dehydration/Multiple Trujillo et al., 2008
cv Ja60-5 SH1 stress
GmERF3 Glycine max Nicotiana tabacum Dehydration/Multiple Zhang et al., 2009
stress
AtDREE1A Arabidopsis thaliana Glycine max Dehydration de Paiva Rolla et al.,
2014
| OsDREB1F Oryza sativa Oryza sativa Drought/Multiple stress Wang et al., 2008 |
GmDREB2A;2 Glycine max Glycine max Dehydration/Multiple Mizoi et al., 2013
stress response
| DREB1/CBF Arabidopsis thaliana Oryza sativa Dehydration Paul et al., 2015 |
FeDREB1 Fagopyrum esculentum Arabidopsis thaliana Drought/Multiple stress Fangetal., 2015
VIDREB2A Vigna radiata Arabidopsis thaliana Drought Chenetal., 2016
EaDREB2 FErianthus arundinaceus Saccharum spp. hybrid Drought Augustine et al., 2015
Co 86032
AtDREB2A Arabidopsis thaliana Glycine max Drought Engels et al., 2013
| OsDREB2A Oryza sativa Oryza sativa Drought Cuiet al., 2011 |
SsDREB Suaeda salsa Nicotiana tabacum Drought Zhang X. et al., 2015
TaDREB2 and Triticum aestivum Triticum aestivum, Drought Morran et al., 2011
TaDREB3 Hordeum vulgare L. cv.
Golden FPromise
NAC [SNACT Oryza sativa Oryza sativa Drought Hu et al., 2006 |
TaNAC2 Triticum aestivum Arabidopsis thaliana Drought/Multiple stress Mao et al., 2012
sNACS Oryza sativa Oryza sativa Drought Song et al., 2011
[OsNACS Ornyza sativa Oryza sativa Dehydration/Multiple Nakashima et al.. 2007)
stress
GmNAC20 Glycine max Glycine max Drought Hao et al., 2011
TaNACE9 Triticum aestivum Triticum aestivum Dehydration Tolerance Xue et al., 2011

) PATVANRE Joshi et al., 2016




Plant Cell Phystal, 47(1): 141=133 {2006) e
doi: 10, 1093 /pep/pei 230, available online at www.pcp.oupjournals.org M
JSPP © 2006

-~ Functional Analysis of Rice DREB1/CBF-type Transcription Factors
- Involved in Cold-responsive Gene Expression in Transgenic Rice

Yusuke Ito ', Koji Katsura ', Kyvonoshin Maruvama !, Teruaki Taji % Masatomo Kobavashi . Motoaki
Seki %, Kazuo Shinozaki %7 and Kazuko Yamaguchi-Shinozaki ""*5"

WT: 5%
OsDREB: 13-83%

i i I.
wild MREEJEI DREB1A anma DREB1B DREBI1C DREB1A DEE1A DREB1B DREBIC
tvoe i 5 4 21 21 1 9

WT: 0%
OsDREB: 17-80%
WT: 0%
OsDREB: 20-60%

wild wild DsDREEt& DREB1A EREB1A DREHHB DREB1G

type type

poavivee




Nhan té phién ma OsDREB1A

ubiquitine:DREB1A-21

355:0sDREB1A-511 [) _Mbiquitine:DREB1B-1

WT: 16%
OsDREB: 57-90%

pearvanee. TS




Nhan té phién ma OsDREB2A

Plant Physialogy and Blochemistry 48 (2011] 1384=1391

Contents |lists available at SciVerse SciencaDiract

Plant Physiology and Biochemistry

journal homeapage: www.alsaviar.com/locate/plaphy

Research article
Induced over-expression of the transcription factor OsDREB2A improves drought
tolerance in rice

Meng Cui®!, Wenjiao Zhang ', Qian Zhang?, Zhigiang Xu?, Zhengge Zhu*"", Faping Duan®, Ray wu "?

* Hebei Key Labororory of Molecular and Cellutar Biology. College of Life Sciences, Hebel Nermal University. Shijlazhuang, Hebei 50016, China
a Deparerment of Molecular Blology & Generics. Cornell Liniversity, lthaca, NY 14853, LIsA
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< Phan lap dwoc gen ma héa nhan toé phién ma OsDREB1A/2A

lién quan tinh chiu han trén gidong laa Viét Nam.

< T6i wu héa dwoc qui trinh chuyén gen théng qua vi khuan A.

tumefaciens trén mét so giong lua Viét Nam.

< Taora dworc mot s6 dong lia chuyén gen ma héa nhan to

phién ma c6 kha nang chong chiu tot véi bat loi han/thieu

nwéc trong dieu kién phong thi nghiém.
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Vit liéu

| Iam nghlep Mlen nui phia Bac va Trung tam tai nghléﬁ thwe vat cung
cap.

 Thw vién cDNA x& ly han do Phong Bénh hoc Phan tlr cung cap.

» Chiing vi khuan: Vikhuan E. coli DH5a, chiing Agrobacterium
LBA4404 do Phong Bénh hoc Phan tir cung cap

* Vector pBl va cac cap oligo nucleotide (Sigma)

- Thiét bi: may PCR, may RT-PCR, may giai trinh tw, hé théng dién di,
may chup anh huyn quang, cotsac ky...

» Hoa chat dung cho sinh hoc phan tir va nudi cay mo té bao thuc vat
dam bao do tinh khiét can thiét

» warueerwonepaie




< Nhan ban gen bang PCR

« Danh gia sb6 lwong ban sao clia gen chuyén: Southn blot, qRT-PCR,
ty I8 ndy mam trén Hygromycin

« Bién nap cau truc biéu hién gen vao lua

« Tach chiét DNA plasmid, DNA hé gen, RNA

« Bién nap vi khuan E. coli, Agrobacterium

« Nhan dong gen, ghép ndi DNA, cat enzyme gidi han...

» Danh gia gia sinh trwdng, phat trién va khd nang chiu han clia cac
dong lua chuyén gen

» warueerwonepaie




KET QUA
NGHIEN cUU




Néi dung |

PHAN LAP VA THIET KE VECTOR
CHUYEN GEN OSDREB1A/OSDREB2A

D oarvanoe  varueuspvoncenr  weraia - S



So do phwong phap phan lap gen

:::::2:::_':_':_':_.............. B HégenchNA cua luada

xwly han

e

Vector nhan dong puUC19 Z:>ﬂ

pUC19-OsDREB1A/OsDREB2A '”;(>-

_ VectornhanpBi | :>ﬂ
el e pEL 005020020
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Nhan ban trinh tw ma héa OsDREB1A

A‘ 01, 2% B
A:nhan ban trinh tww ma héa B: nhan ban trinh tv ma hoa
OsDREB1A ttr cDNA xcr ly OsDREB1A ttr gDNA cua giong lua

han gibng lia Méc tuyén Cwom Dang

} DAT VAN BE VAT LIEU & PHUONG PHAP KET QUA _




1kb -. 4 956 bp
- — :

0.75kb
0.5kb .
-I 5 ! 0.25 kb ] 825 bp
0.1kb \ 0.75 kb ¢
. 0.5kb
A B E

OsDREB2A-Fw-P

— 3’ULTR
———
%I -(N)s5
, : | 3<DREB2A-Rv
) 5UTR i gdsnREEzA-Rv-P

OsDREB2A coding sequence

A: RNAténg so B: PCR so cap trinh tir OSDREB2A tir cDNA giong Cuom dang
C:.PCRIbng D: So dbé cap moi
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Dong héa trinh tw ma héa OsDREB1A/OsDREB2A

42 3 4 58 7 B 9% 10 M 1112 13 14 15 18 17

720 bp

- -

QsDREBLA
OsDREB2A

Giéng 1 - 5: Giong Cwom Dang

Giéng 6-9: Gidng Mbc Tuyén Gieng12-17: Giong Cwom Dang

} DAT VAN BE VAT LIEU & PHUONG PHAP KET QUA _



Kiém tra pUC19 tai t6 hop trinh tw ma hoéa
OsDREB1A/OsDREB2A

10Z0 bp

¥ oo

O e 3y

= 7

=
[
i

OsDREBZ2A

OsDREB1A

Két qua dién di PCR tr khuén plasmid cac vector pUC19 tai té hop sir
dung cap moi gen/vector

=Fm I

} PAT VAN DE VAT LIEU & PHWONG PHAP



Kiém tra pUC19 tai t6 hop trinh tw ma hoéa
OsDRE

Pbién di san pham cat gi&i han (BamHI) cac vector pUC19 tai to6 hop

p onvANeE S  VATLR SPRUONG PR KETQUA >
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‘Oryza salva indiza urouz

b— Zprward sarad 717 Ep

; OSDREBIA .;
f =
1t rifep

i P S L F i B S R e e T

FOkEH B
"DFER LAy
"-EI'S-\EHI:
L 2 34 & 4
MOSIYGEHAT ESSHECE55s SARRQRQTVH TAPEFERELGH THTRETREREY
B e G G0 1o
FROGVEHRENS ShREVDETREYE SREHISRLELE CTYDU AR AHGAAMTA DN
114 140 130G 121 154
AFEREGENEAL CEHFAGEWML LAVPESYRTL AMVEHAVARR VELEFEEREA
1ED 17Te Y 130 201
OJALFARTRES STTESTTEILD LDDEFSSATRE TEXESFASDL AFELDVLEDMN
Fia 220 A
LY YARLA DEMLMEIPEL AZTECTGOATL ADVELWRYT
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N AF200271.2 (Nipponbare japonica ow)

CdiDseDEEBEA

IIMHJEDFHEEEA

dz4A0se 1 (Fokali indica ovl)

—

EUEE Y

AFB771982.1
QaIQF7

AFBAAAIDEDD
QEI0FT

AFB7F7198 .1
QRIQF7

AFBFF1%SE.1
QBIQF7

AFBTIFISE.1
QEJQ}I

MLFRFYSCHNYOLCGTTELPHWYREKRTREKSEDGPDS TAET TEKRWARKEQROEL QF ENSSREA

———————MERGEGHREDCﬁVGvRHhRTHHKSDGPESIAETIHHWHEQNGHLGEENSSRHA
o o s che o ok ske ot o ohe R ok o S0 s o O O ok s ok o ok o e o sk ke o sk o ok e ok f i o

PAKGSKRGCMAGK GGPENSMOAY RGWRORTWGRWVAETREPMRGRRELWLGSFPTALEAA

PAKGSKKGUMAGK GLHP ENSMN AYHGVHQHIWGKH%&EJHEﬁhHGHHLﬁLGSLPIALEAA
|
% i o i ke i okt o T o S oo e ok e i o o o o S e s i ik e ok ke e e ohe o8 ok e ot o e S b R o o b i ke ohe i ok e e s ok ok T o

AN SARAMYGPTARWME MSTRDANSGCTSAPS] MMSNGPATTRSONEDTI FTSPRPFTVA

ol i ol e b ol bl ol i Sl sl e ol i e b e R e e (ol e Bl e ol e e e sl o ke e o il il s e B e el e e e e e o e o b e e

|ﬁHﬂEﬂﬂRﬂM?UP1HﬂUN MSTOANSGC TSAPSLMMSNCPATIFSDEKDELES PP 1WA

MNOPAVLYOQPDREEDVLERVYVPEVODYW K TEGSNGL KRVCQERK TMEVC ESEGTIVLHKEEVRHNIS

MGPAVLYOQPDEEDYWL ERVVPEYIINKTEGSENGL KERVEQERKNMEVOCESEGIWVILHKEYWNTS
S O o B o L o L B M o

YO FHNWHEVWYEMT INVE LSADQEKTEVHEEY QEGDDGFSLFSY

YW EENVHEYVEML IVEL SADQK T EVHEEYQEGDDGESLESY
B R b b R e e T L T

Phan lap thanh cong trinh ty ma hoa gen OsDREBI1A va

OsDREB2A
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Thiét ke vector chuyén gen pBIG

i

pBIG-Lipa/pBIG-Ubi

0Bl G-LipSOsDREB1A
B G-UbIOsDRER 1A

S pBIG-LipS/OsDREB2A
/ oBI-UbiiOsPREB2A

EamHI FamHi




Sang loc thé bién nap vector pBI101 tai té hop

$ & ¢ 8 8 113'%’%12 3 14 16 16 17
kb

__:I

-

800 bp 423 bp

- 1 908 bp 531 bp
& - - . 0,75 )

L8/OsDREBLA< 0y5—L9/0sDREB2A
Uhb1/OsDREB1A-

o« UbifOsDREB2A -

Pa thiet ké thanh céng cau truc biéu hiéu gen
OsDREB1A/OsDRB2A diéu khién b&i promoter
Ubiquitin & Lip9

=T I



NGi dung |l

NGHIEN CU’U QUI TRINH CHUYEN
GEN VAO GIONG LUA O VIET NAM



Kha nang hinh thanh callus cua tap doan g
UERUEIRNEN
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| Kha nang hinh thanh callus cua tap doan giong
lGa Viét Nam




Kha ning hinh thanh callus cua tap doan giong
lUa Viet Nam

110660,7389 46 2459,1275 873,4214 4,8E-272 1,7148
1450,639857 2 725,31993 257,6157 7,58E-64 5,4013
7975,480877 90 88,616454 31,47438 4,6E-105 1,5272
777,081 276 2,8155109

120863,9406 413

20, 26, 34, 44 va 47 la nhirng giong c6 tiem nang
tao callus cao nhat

D oarvanoe  varueuspvoncenr  weraia - S



Kha nang tai sinh cia mét so giong lia Viét Nam

90
80 -
70 "
60
=TE
50 mTS2
40 =T53
BTS2

%9

20

H

1 4 &5 & & & 1814 15 17 19 20 23 24 25 26 27 28 33 34 35 41 42 44 46 47

Gibng
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Kha nang tai sinh ctia mét sé giéng laa Viét Nam

25 906,5421 119,3535 6,7E-105 2,0116

3 3832,313 504,5546 5,47E-93 4,4084
72 176,6968 23,2635 3,57E-67 1,6146
200 7,595437

299

8, 20, 26, 28, 34, 44 va 47 la cac giong lua cé ty Ié
tai sinh trung binh trén 55%

D oarvanoe  varueuspvoncenr  weraia - S



Kha nang tai sinh ciia mét sé6 giéng laa Viéet Nam

5 giong co ty Ié hinh thanh callus cao va tai sinh tot 13
YUNLU'!03-1 B, Chanh Trui, LUY’|N46, LP-5M va IR80416-B-
152-4 tiép tuc dwoc khao sat tiep nhan gen la

D oarvanoe  varueuspvoncenr  weraia - S




s ANC o > of- - 2 U olle)ale - =
o [ [ ] () U
R Chanhtryi | YUNLU103- | LUYIN46 | . IR80416-B-
Qui trinh Giai doan (%) 1B (%) (%) “EP-5M (%) 152-4 (%)
Chonloc1 | 50+204 [20,33+167 |1553+1,78 | 19,39 +157 | 21,53 +1,98
Phong
Bénhhoc | Chonloc2 | 38+153 |526+101 |234+067 | 4,33+051 6,21 + 0,62
phan tu (1) Taisinh | 27,67 +1,62 0 0 0 0
PCR’ 17,33 + 1,12
Chonloc 1 |55,05+2,08 | 20,13+ 1,67 |1053+1,75 | 17,32+159 | 11,06 + 2,01
Rahman | chonloc2 [1512+145 | 7054178 | 1,12+1,98 | 3,54+ 1,91 4,57 + 1,81
(2011) (Il)
Tai sinh 0 0 0 0
PCR’
Chonloc 1 | 40+1,04 |2033+164 1553 +145|1939+187 | 9,34+ 231
Hiei (2008) | chonloc 2 |1524+212 | 519+154 | 431+137 | 803+168 | 347 +1.38
(1)
Tai sinh 0 0 0 0 0
PCR’ 0

D earvanee  varueusprvoncenr  wraid . S




NGi dung Il

TAO GIONG LUA CHANH TRUI
CHUYEN GEN



Cau truc biéu hién OsDREB1A/OsDREB2A

ke

m OsDREB1A/OsDREB2A —m-

Lip9: hoat ddng cam trng diéu kién stress

Ubi: hoat dong manh, lién tuc

D oarvanoe  varueuspvoncenr  weraia - S



Sang loc thé bién nap vector biéu hién
OsDREB1A/OsDREB2Atrén A. tumefaciens
— |

OsDREB2A:
Giéng 1-4: pBI-Lip9
Gieng 6-8: pBI-Ubi

OsDREBIA:
Giéng 1-4: pBI-Lip9
Gieng 6-8: pBI-Ubi

) OATVANDE | VATLEU sPAUONGPRAP KETOUA >



Bién nap cAu truc biéu hién
OsDREB1A/OsDREB2A vao lta Chanh Trui




-

'Sang loc cac dong

Chanh Trui ¢

pBIG-Lip9 pBIG-Ubi

a0 I I3

pBIG-
OsDREB1A

am Sbp

3 & 5 L] 7 & 8 1n 11 12 13 14 15 1 47 18 19 0 2% 32

M
.
.

=
—
—

ﬂ - - — - - - - - — 508 b

3 =T I



OsDREB2A

325
Ubi - 325 bp
OsDREB2A
535 bp

S O e T S T B . -

} KET QUA




Sang loc cay chuyén gen thé thé T,

1 ban copy > 1 ban copy

15 12 5 7
12 10 6 4
23 14 13 6
20 15 11 4
16 10 5 S
13 9 4 5
99 70 44 31

D oarvanoe  varueuspvoncenr  weraia - S



16/44 dong lha chuyén gen mét ban copy két hat
10 dong cho thu hat

D earvanee  varueusprvoncenr  wraid . S



Két qua sang loc cac dong T, chuyén gen

} DAT VAN BE VAT LIEU & PHUONG PHAP KET QUA _



‘ Kiém tra so ban copy bang Southern Blot jug :

Giéng 1-5: Lip9-OsDREB1A
Giéng 8-11: Ubi-OsDREB1A

Thu dwoc 9 dong lua chuyén gen OsDREB1A
dong hop twr (5 dong Lip9, 4 dong Ubi)
~ earvanee  waruevarnvoncprae weraud



Uéc tinh sO lwong ban sao va tinh trang dong
hop tr cac dong lua chuyén gen T

Dihgp ~ Donghop
(Aa) (AA)

12 8 8 6 2
8 5 5 3 2
10 6 6 4 2
6 4 4 3 1
13 8 8 6 2
12 7 7 4 3
7 4 4 3 1
9 6 6 4 2
10 6 6 4 2
87 54 54 37 17

i



N N =2 WON-=2DNDNDNDDN
N =~ O DN -=2>2>ODNDNDDD
R
-

-

KN
N
-
N

11 9 9
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Néi dung IV

PHAN TICH KIEU HINH CAY
CHUYEN GEN



Panh gia sinh tru’()’ng va phat trién cac dong |
chuyengen T,

® Chitiéu sinhtrwéngsd
nhanh/khém

m Chi tiéu sinh trwéng
chiéu cao cay (cm)

= Chitiéu sinhtrwéng
Iwreng hat chactrén bong

® Chitiéu sinhtrré&ng théi
gian sinh trréng (ngay)

S oY >
Thu dwoc 4 dong laa chuyén gen (L3,

L5, U1 va U4)
b osrvaner  waruevarwoncenie wrad S




N

gen T, khi mat nwéc cwong burc

50,00% -
40,00% -
= D5 hut khéi lvong
30 00% - twong déi (%) sau 1 gid
m Do hut kl:léi lwong
20.00% - twong déi (%) sau 4 gid
= D6 hut khéi lwong
10.00% twong déi (%) sau 7 gio
1 0 7
m Do hut kl:léi lwong
twong déisau 10 gior
0,00% A
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Ty Ié song sot sau 02 tuan xv ly han cwdng birc

100,00%
b I"lm'\\
0,00% I i e [

01 gi®> 04 gid 07 gi®> 10 gidr
mm\WT sml3 s=l5 smU1 smU4 —TB

D owrvanoe  varuespwoncenie ko



20 ngay tudi: han 2 tuan 20 ngay tudi: han 3 tuan
WT: 0% WT: 0%

T3:20 - 30% T3: L5

} DAT VAN BE VAT LIEU & PHUONG PHAP KET QUA _



' Panh gia kha nang chiu han va tao hat (T,) ‘

40 ngay tudi: han 3 tuan 40 ngay tudi: han 5 tuan
WT: 0% WT: 0%
T3: 63,33 — 86,67% T3:0-6,67%

Cac dong chuyén gen c¢6 kha nang phuc hoi 20-30%
Dong L5 ¢6 kha nang chju han cao nhat.



OsDREB1A tang cwéong biéu hién trong cay
chuyéen gen khi xtr ly han

— L
el
oA
A
s
£ 3 N 20
g e Chanh frui
5 . mE [BIG-UbiOSDREBIA (UT)
F SBiG-Ubi OsORER1A {U4)
e W pBIG-LipY:OsDREB 1A (L3)
é m DBIG-LIpSOSDRERTA (L5)
I:L-

Khéng x ty han Kie 1y han 48h
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Panh gia biéu hién gen trong cay chuyén gen
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OsDREB2A kich thuéc 825 bp da dugc phan lap thanh cong va giai trinh tu tir cDNA giong

Cuom Dang 1. Tao dugc 04 cAu trac vector chuyén gen: Ubi:OsDREBIA, Ubi:OsDREB2A,
Lip9:0OsDREBIA va Lip9:OsDREB2A 1am vat liéu phuc vu cong tc tao giéng cy trong chiu
han theo dinh hudng chuyén gen.

% Kha ning tao callus va kha ning tai sinh choi tir callus cua tap doan giéng lua trong & Viét
Nam phu thudc chat ché ca hai yéu to gidng va moi truong. Co 05/47 gidbng laa (LP-5M,
IR80416-B-152-4, YUNLU103-1B, Nép Khau Pé Pon va Chanh Trui) ¢6 ty 1¢ tao callus 16n
hon 75% trén moi trudng MS cé bo sung 2,4D. Co 05/26 giong lta (LUYIN46, IR80416-B-
152-4, LHY-4, YUNLU103-1B va Chanh Trui) c¢6 kha ning tai sinh chdi tir callus dat trén
70% trén moi trudng tai sinh TS2 (MS + 2mg/l BAP + 0,5mg/l kinetine). Quy trinh chuyén
gen cho gidng Chanh Trui di duoc thiét 1ap thanh cong véi ty 16 xap xi 15%.
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hanh Trui. Két qua
sang loc trén Hygromycin va ki€ém tra cau trac chuyén gen véi ca moi dac hiéu gen

chuyén va htpIll d3 xac dinh dugc 51 dong chuyén gen doc 1ap & thé hé T,

< Két qua sang loc kiéu gen va danh gia kiéu hinhdd xac dinh dugc 04 dong
Chanh Trui chuyén gen dong hop da duy tri dén thé hé Ty(L3 va L5, cau tric
Lip9:OsDREBI A; Ul va U4, cau trac Ubi:OsDREBIA) c6 kha ning phuc hoi, két
hat (ty 1& hat chic dat 13,33 - 20%) sau 03 tudn nging cung cap nudc. Két qua
nghién ctru biéu hién (sqRT-PCR va qRT-PCR) cho thiy OsDREBIA va gen chi thi
chiu han (DIP, SALT) & cay chuyén gen déu dugc ting cudng biéu hién trong diéu

kién han va c6 khac biét so voi cay doi ching.
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T, Cua 04 dong lia chuyén gen Chanh Trui da tao ra trong
nghién ciu & cac thé hé tiép theo (tinh bén virng di truyén, kha
nang duy tri tinh chdng chiu, ndng suat....).

> M& rong nghién ctu chuyén gen OsDREB1A va OsDREB2A dudi
sw diéu khién clia cac promoter hoat dong cam rng stress vao cac

ddi twong cay trong khac dé phuc vu céng tac chon tao giong.
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