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Abstract Expression of different stress-induced genesin plant is mainly regulated by specific
transcription factors at the transcriptional level. Transcription factor, also called trans-acting factor,
interacts with cis-acting promoter elements. Transcription factors were grouped into different families
according to the type of DNA-binding domain that they encode. In this review four families of
transcription factorsthat were related to stress-tolerance (bZIP, WRKY , AP2EREBP and MYB), and

their applications in plant stress-tolerant genetic engineering were discussed.
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DNA
4 bzIP WRKY AP2/EREBP MYB

(Hordeum
vulgare)HvCBF2(C-repeat/DRE binding factor 2)(Xue 2003)

AREB1(abscisic acid-responsive element binding factor 1) AREB2

DNA
GBF1(G-box binding factor 1) DNA
( 1999)
1.2
DREB ABRE MYB
RD29A DREB
ABRE RD29B ABRE MYB
(Yamaguchi and Shinozaki 1994) ABA
HVA22 3 2 1
ABA (knockout) ABA
ABA ABA

COS(constitutive expression of osmotically responsive genes) LOS( low expression of osmotically
responsive genes) HOS( high expression of osmotically responsive genes)
(Xiong et al., 2002)
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2
2.1 bZIP (basic-region leucine-zipper)
bzIP DNA
25
N DNA
a bzIP DNA
( 2001) DNA
(homodimer) (heterodimer)
( 1999) GBF TGA( T TGACGA )
(Zea mays L.) TGA/OBF(octopine synthase-element binding factor) GBF
(TriticumaestivumL.) EmBP-1(Em Binding Protein) HBP-1(histone promoter—binding protein)
SGBF (Brassica campestrisL.) (Oryza sativa L.) GBF
(Nicotiana tabacumL.) (Viciafabal.) TGA
bzIP
( 2001)
bzIP ACGT (ACE)

bzIP ABRE(ABA respon-
sive element) ABRE ABA bzIP
One-Hybrid
4 bzIP ABF1(ABRE binding factorl) ABF2/
AREB1 ABF3 ABF4/AREB2(Choi et al. 2000) ABA 4
ABA
ABA
bzIP (homolog) hvABI5(Casaretto and Ho  2003)
ABI3  ABI5(Brocardetal. 2002) Bzi-1(Kuhimann et al. 2003) SCOF-
1 SGBF-1(Kimetal. 2001)
2.2 WRKY
WRKY (zinc-finger type)
100 WRKY WRKY
WRKY 60 N WRKY GQK
WRKY W [TGAC(CIT)] W

WRKY mMRNA
DNA (Dong et al. 2003) W WRKY

WRKY : AtWRKYs(Chen and Chen 2002)
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NtWRKYs(Chen and Chen  2000) SWRKY(Dellagi et al. 2000)
2.3 AP2/EREBP(APETALA2/Ethylene-Responsive Elemnt Binding Protein)

AP2/EREBP (Lycopersicum esculentum)

60
DNA ( AP2EREBP )
5 AP2 DREB ERF RAV DREB
ERF
231 DREB
2311 DREB DREB
RD29A DRE(dehydration responsive element)
TACCGACAT(Yamaguchi and Shinozaki 1994); CRT (C-repeat)
DRE CRT CCGAC
DRE/CRT
Stockinger (1997) Jaglo-Ottosen  (1998)

DRE/CRT CBF1(CRT bind-
ing factor 1) CBF2 CBF3 Liu
(1998) rd29A DRE cDNA

3 DRE DREB1A/CBF3 DREBI1B/CBF1
DREB1C/CBF2 cDNA 2 DRE

DREB2A DREB2B DREB1A DREB2A
rd17(responsive to dehydration 17) kinl(cold-
induced) cor6.6(cold-regulated 6.6) erd10(early responsive to dehydration 10) rd29a

CBF4 DREB1 4 CBF4 COR
RD ABA (Haske et al.
2002) Sakuma (2002) DREB DREB1D DREBI1E

DREB1F DREB2C DREB2D DREB2E DREB2F DREB2G DREB2H

2312 DREB DRE CCGAC

(Brassica hapus) BN115 LTRE(low tempera-
ture responsive element) (Brassica campestrisL.) CBF/DREB

(homolog) BNCBF5 BNCBF7 BNCBF16 BNCBF17

BN28 BN115 BN28 BN115 cor6.6/KIN  cor28

(Gaoetal. 2002) DREB OsDREB1As OsDREB1B

OsDREB1C OsDREB1D OsDREB2A OsDREB1As OsDREB1B OsDREB2A
OsDREB1A DREB1A

OsDREB1A DREBI1A
OsDREB1A GCCGAC DREB1A ACCGAC
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(Dubouzet et al.  2003)
CBF/DREB1 Hvcbfl Hvcbf2  Hvcbf3
DREB1 (Xue 2002)
cDNA TaDREB1 AP2/EREBP
DREB DNA ( )
DRE TACCGACAT TaDREB1
(Shenetal. 2003a) Qin (2003) cDNA
DRE maDREB1 DREB
DRE DBF1 DBF2
AP2/EREBP
ABA ACCGAC (Dimosthenis and Montserrat  2002)
(Catharanthusroseus(L.) G. Don) AP2/EREBP ORCA1(octadecanoid-
responsive-catharanthus: APETALA2-domain protein)  ORCA2
(Menkeetal. 1999) Shen (2003b) (Atriplex hortensis)
EREBP/AP2 DNA AhDREB1

2.3.2 ERF(Ethylene-Responsive-Element-Binding Factor) ERF AP2/
EREBP 124
58~59 GCC GCC
PR(pathogenesis-rel ated)
(PR)
Hao (1998) 11
TAGAAGCCGCC AGCCGCC GCC ERF
GCC Tsil
(tobacco stress-induced gene 1)( Nishiuchi et al. 2002) EREBP1-4 (Leubner et al. 1998)
Pti4(PTO-INTERACTING 4) (Guetal. 2002) AtEBP(ethylene-responsive ele-
ment binding protein)(Pan et al. 2001) ERF
2.3.3 CBF Gao (2002) Xue(2002)
(Sorghum vulgare Pers.) CBF CBF
AP2
Jaglo  (2001) (Solanum tuberosum L) CBF
CBF CBF

24 MYB
MYB MYB MYB 51~52
3 3 18~19
MYB - -
MYB 180 200
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MY B
ABA (

2002) ABA MYB

TAACTG ABA

TAACTG (Abe et al.
1997) AtMYBs(Urao et al. 1993) NtMYBs(Sugimoto et al.  2000)
3
Jaglo (2001) CBF1
Liu (1998) CaMV 35S DREB1A(CBF3)
DREB1A

RD29A CaMV35S

(Kasugaetal. 1999) Gilmour (2000) CBF3

Hseh (2002)  CaMV 35S CBF1
Kang (2002)  35S-ABF3

16%
Shen  (2003b) AHDREB1

(Kasuga et al. 1999) Hsieh(2002)
ABRC1 COR15A 35S

/ (SNP)
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