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ABSTRACT

Transcriptome engineering of amaster switch genethat regulate several target genes. Some genesviz. SOS3, HKT1,
NHX1, MAPKKK, CDPK etc. areresponsiblefor overexpression in transgenic plants exhibited enhanced in abiotic
stress. Each genes are activated by some special cis- acting regulatory elementsin osmotic- and cold-stress respon-

sive promoters.  © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Signaling components and transcription factorsac-
tivates many genes. In this paper welisted out some
important genes, use of these genesin transgenic will
be of great use because simply by introducing single
geneintransgenic resultsin modified expresson of sev-
eral target genes. Transcriptome engineering of amas-
ter switch genethat regul ate several target genes cod-
ing for LEA Proteins, ROS detoxification etc. Many
eukaryotic microorganismsusechemica sgnasincel-
cell communication. Thereceptor initiatesoneor more
sequences of biochemical reactionsthat connect the
stimulusto acellular response. Such asequencereac-
tioniscaled Signd transduction pathway. Perception
of stresscuesand relay of thesignal sto switch on adap-
tive responses are the key steps leading to stress
tolerence. Asaresult, differencesin stresstolerence
between genotypes or different developmental stages
of asinglegenotypemay arisefromdifferencesinsigna
perception and transduction mechanisms. Application
of molecular genetic andysisledtotheidentification of
some of component of abiotic stresssignal transduc-
tion.

Each genesare activated by some specid cis- act-
ing regulatory el ementsin osmotic- and cold-stressre-
sponsive promoters. Osmotic stress signal under
drought / sdlinity stressis probably perceived by apu-
tative two component hybrid type histidine kinase®!
and receptor likekinasd?. ABA dependent signaling
activatesbasi cleucinezipper transcriptionfactorscaled
ABFs/ AREBSsto induce stress responsive gene ex-
pression. Drought stressreceptorsmay tranducethesig-
nal through cal cium sensor proteins and motigen acti-
vated protein kinase modul eto activatetrancription fac-
tord321, Transcription factor belongsto the Ethylene-
responsive element binding protein (EREBP) known
as C-repeat binding factors (CBFs)or dehydration re-
sponsived ement binding factors (DREBS) thet control
geneexpression containing DRE/CRT cis-elements.

Conclusionsand per spectives

Genetic engineering to develop stress tolerant
transgenic plantsaresignaling molecules, transcription
factors and tolerance effectors. Over-expression of
metabolites, stressresponsivegenesor signaling com-
ponents often resultsin continuousdiversion of energy.
The use of tissue and organ specific promotersthus
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In transgenic plants, transcriptome engineering to improve abiotic stress resistance of plantsare

listed asfollows
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Gene Function Validation Reference
ABRE-binding bZIP Overexpression in transgenic rice exhibited [14]
AtABF3 - Ref.
transcription factor enhanced drought tolerance
AtDREBIA  C-repeat/ DRE binding factor 3 OVEreXpression intransgenic rice enhanced Ref. 14
tolerance to abiotic stress
Overexpression in transgenic Arabidopsis
AtABF4, AREB2 ABRE-bl n_dmg bzIP exhibited .ABA hypersensitivity, reduced Ref. (8]
transcription factor transcription and enhanced drought
tolerence
AtAZF2, AtSTZ CysZ/Hlsz-T'ype Zinc-Finger Overexpression in reduced_ growth and Ref. [19
Proteins; Repressors enhanced drought resistance
PetuniazPT2-3  CYSIHI 82[;:30/{);;' ne finger Overexpression in dehydration tolerance Ref. %
Overexpression in Maize: Drought
Mitogen-activated protein kinase resistance of photosynthesis; stability in
NtNPK1  kinase kinase (MAPKKK) which grain weight under drought; Ref, (2021
activate AtMPK 3 and AtMPK6  Tobacco: tolerance of freezing, heat and
salinity stress
Transgenic cotton plants showed a “stay-
AtGF14 a14-3-3 protein green” phenotype and improved and Ref. [
improved water-stress tolerance
AtCaMBP25 Calmodulin binding protein Overexpression in transgenic plants Ref. [
hypersensitive to salt and osmotic stress
Calcium dependent protein Overexpression in rice transgenics induced
OsCDPK 7 (li?nase P the expression of RAB16; enhanced Ref, (181
tolerance to cold, salt and drought
SOS3- like Calcium sensor ~ Overexpression in transgenic Arabidopsis 2
AtCBL1 . . . Ref.
protein enhanced drought induced gene expression
NtRLK Receptor like kinase Overexpression in tobacco enhanced the Ref. 23
osmotic stress tolerance
AtCBF1 C-repeat/DRE binding factor1 __ OVerexpression in Arabidopsis causes Ref. (12217
constitutive freezing and drought tolerance
g - Overexpression in tomato transgenic [6]
AtCBF1 C-repeat/DRE binding factorl enhanced resistance to water deficit stress Ref.
g . Increase expression of CBF1 and CBF3 for [13]
AtCBF2 C-repeat/DRE binding factor2 cold, dehydration and salt tolerance Ref.
AtDREBIA  Cerepeat/DRE binding factor ~ CvSreXpression in transgenic wheat Ref. 119
increase tolerance to drought stress
Overexpression in transgenic Arabidopsis
g - inducetarget COR genes and conferred [17,4]
AtDREB1A C-repeat/DRE binding factor enhanced tolerance to drought and cold Ref.
stress
ABRE-binding bZIP Overexpression in ABA hypersensitivity, i8]
AIABF3, DPBFS transcription factor enhanced drought tolerance in Arabidopsis Ref.
AtCBF3, DREBIA C-repeat/DRE binding factor 3 OVErexpressionin Arabidopsis increase Ref. 1259
tolerance to drought and cold stress
DREBIA  C-repeat/DRE bindingfactor3  OVerexpression in tobacco enhances Ref, (19

tolerance to drought and chilling stress

appearsvita for abiotic stresstolerancein transgenic
crop plants. Reproductive phase are more sensitiveto
these abi otic stressthan Vegetative phase. Hence, Stress
inducible promoter driventrangenesmay confer better
stressres stance than the constitutive promoter.

BioTechnologqy —

REFERENCES

[1] M.Boudsoch, C.Lauriere; Plant Physiol., 138, 1185-
1194 (2005).
[2] Y.H.Cheong, K.N.Kim, GK.Pandey, R.Gupta, J.J.

Hn Tudian Jounual



BTAIJ, 3(3) June 2009

Aloka Kumari

115

Grant, S.Luan; Plant Cell, 15, 1833-1845 (2003).

[3] V.Chinnaswamy, K.Schumaker, J.K.Zhu; Jour.Of
Exp.Botany, 55, 225-236 (2004).

[4] J.GDubouzet, Y.Sakuma, Y.Ito, M.Kasuga, E.G.
Dobuzet, S.Miura, M.Seki, K.Shinozaki, K.
Yamaguchi-Shinozaki; Plant Jour., 33, 751-763
(2003).

[5] S.J.Gilmour, D.G.Zakra, E.J.Stockinger, M.P.
Salazar, J.M.Houghton, M.F.Thomashow; Plant
Jour., 16, 433-443 (1998).

[6] T.H.Hsieh, J.T.Lee, Y.Y.Charng, M.T.Chan; Plant
Physiol., 130, 618-626 (2002b).

[7] K.R.Jaglo-Ottosen, S.J.Gilmour, D.G.Zakra, O.
Schabenberger, M.F.Thomashow; 280, 104-106
(1998).

[8] J.Y.Kang, H.I.Chai, M.Y.Im, S.Y.Kim; Plant Cell,
14, 343-357 (2004).

[9] M.Kasuga, Q.Liu, S.Miura, K.Yamaguchi-
Shinozaki, K.Shinozaki; Nat.Biotech., 17, 287-291
(1999).

[10] M.Kasuga, Q.Liu, S.Miura, K.Yamaguchi-
Shinozaki, K .Shinozaki; Plant Cell Physial., 45, 346-
350 (2004).

[11] Y.Kovtun, W.L.Chiu, G Tena, J.Sheen; Proc.Natl.
Acad.Sci., USA, 97, 2940-2945 (2000).

[12] Q.Liu, M.Kasuga, Y.Sakuma, H.Abe, S.Miura, K.
Yamaguchi-Shinozaki, K.Shinozaki; Plant Cdll, 10,
1391-1406 (1998).

[13] FJ.Novillo, M.Alonso, J.R.Ecker, J.Salinas; Proc.
Natl.Acad.Sci., USA, 101, 3985-3990 (2004).

—==> REVIEW

[14] S.J.0h, S.I.Song, Y.S.Kim, H.J.Jang, M.Kim, Y.K.
Kim, B.H.Nahm, JK.Kim; Plant Physiol., 138, 341-
351 (2005).

[15] A.Pellegrineschi, M.Reynolds, M.Pacheco, R.M.
Brito, R.Almeraya, K.Yamaguchi-Shinozaki, D.
Hoisington; Genome, 47, 493-500 (2004).

[16] E.Perruc, M.Charpenteau, B.C.Ramirez, A.
Jauneau, J.PGalaud, R.Ranjeva, B.Ranty; Plant
Jour., 38, 410-420 (2004).

[17] FQin,Y.Sakuma, J.Li, Q.Liu, Y.Q.Li, K.Shinozaki,
K.Yamaguchi-Shinozaki; Plant cell Physiol., 45,
1042-1052 (2004).

[18] Y.Saijo, S.Hata, J.Kyozuka, K.Shimamoto, K.l zui;
Plant Jour., 23, 319-327 (2000).

[19] H.Sakamoto, K.Maruyama, Y.Sakuma, T.Meshi,
M.lwabuchi, K.Shinozaki, K.Yamaguchi-Shinozaki;
Plant Physiol., 136, 2734-2746 (2004).

[20] H.Shou, PBardallo, K.Wang; Jour.Exp.Bot., 55,
1013-1019 (2004).

[21] E.J.Stockinger, S.J.Gilmour, M.F.Thomashow; Prac.
Natl.Acad.Sci.,USA, 94, 1035-1040 (1997).

[22] S.Sugano, H.Kaminaka, Z.Rybka, R.Catala, J. Sali-
nas, K.Matsui, M.Ohme-Takagi, H.Takatsuji; Plant
Jour., 36, 830-841 (2003).

[23] T.Tamura, K.Hara, Y.Yamaguchi, N.Koizumi, H.
Sano; Plant Physiol., 131, 454-462 (2003).

[24] T.Urao, B.Yakubov, R.Satoh, K.Yamaguchi-
Shinozaki, M.Seki, T.Hirayama, K.Shinozaki; Plant
Cell, 11, 1743-1754 (1999).

[25] K.Yamaguchi-Shinozaki, K.Shinozaki; Trends in
Plant Science, 10, 88-94 (2005).

[26] J.Yan, C.He, Z.Mao, S.A.Holaday, R.D.Allen,
H.Zhang; Plant Cell Physial., 45, 1007-1014 (2004).

s LBioTechnology

An Tudian Yourual



