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Abstract: Transcription factors play an important role in plant stress tolerance. The Affymetrix rice genome arrays were used to
study the expression change of transcription factors and their families in two rice cultivars with different levels of drought toler-
ance under PEG osmotic stress. A total of 95 transcripts encoding transcription factors (24 transcripts were down-regulated and 71
transcripts were up-regulated at the transcription level) in Xiangfengzao 119 and 129 transcripts (69 transcripts were
down-regulated and 60 transcripts were up-regulated at the transcription level) in Aihua 5 were affected by PEG osmotic stress.
Transcription factors transcripts in response to PEG osmotic stresses belonged to 30 transcription factors families for each of two
cultivars, but there was a difference between the two 30 families. The transcription factors transcripts for expressed cultivar spe-
cific-response to PEG osmotic stress, with 72 transcripts for Xiangfengzao 119 and 106 for Aihua 5. There was an overlap of tran-
scripts in response to PEG osmotic stress between Xiangfengzao 119 and Aihua 5, with the 16 and 7 up-regulated and the
down-regulated at the transcription level, respectively. Distribution of PEG osmotic stress regulating genes of two cultivars on rice
chromosome was different and their overlapped transcripts were located in 0.432 to 26.139 Mb of chromosome 2 and 0.076 to
20.597 Mb of chromosome 5.

Keywords: Rice; Root system; Microarray; Transcription factor; Different drought tolerance

(0551033)
’ (Corresponding author): , E-mail: tingchenm@163.com
Received( ): 2008-12-10; Accepted( ): 2009-02-17.



6 : PEG 1031
t-el 1.3 RNA RT-PCR
Invitrogen TRIzol RNA,
-2 QIAGEN  RNeasy Mini Kit (2]
, cDNA Real-time PCR
y y Ct
X /X =20 Ctox )
, 1987 , 2 2
, 2 300
' 14
' Affymetrix ,
’ 2005 (http://www.Affymetrix.com) cDNA
Affymetrix GeneChip
[13-23] - .
Fluidics Station 450
PEG , Affymetrix GeneChip Scanner 3000
[25-26]
PEG 2

1 #MR57AZE

1.1
119 (Oryza sativa L. subsp.
indica Kato, , ,
108d , ) 5 (Oryzasativa L.
subsp. indica Kato, ,
: 109d : )
PEG-6000 ,
, , HO(CH,CH,0,).H,
n=158~204,
1.2
, , 10%
30 min, 4~5 ,33C :

, 30cm x 20 cm
x 15 cm ( x x ) )

10 cm, 1 , 500 )
80 pumol m? s 25°C,
70%~80%, 16 h
(PH6.5), 7d . 20d(
) PEG  ,To=0%( )
T, = 20%( ), 6d

GeneChip Operating Software (GCOS 1.2)
(Affymetrix) GeneChip Op-
erating Software (GCOS 1.2) (Affymetrix)

( ) dChip
(Affymetrix) , 2
PEG ,20% PEG
, 2
Affymetrix 58 000
, 46 000 ,
80% 2 300
1 66 )
: PEG
2 HBRE5HMH
2.1 PEG
PEG , 119
95 ;
4% 95 PEG
, 24 , 71
335

WRKY (0s.48082.1.S1_at),



1032 35

8 (1), PLATZ  (OsAffx.11944.1.S1 at) GRAS(Os.

*1 MFEFR1195F%5S PEGC EBMETLELET 4 GHERAFERA

Table 1 The transcription factors transcripts in response to PEG osmotic stress over 4-folds in Xiangfengzao 119 and Aihua 5

ID b

Cultivar Probe ID Transcription factors family Transcripts assignments Expressing change ¥
5 0s.50593.1.51_at ABI3VP1 LOC_0s02g38470.1 -3.5
Aihua 5 0s.38278.2.51_at ABI3VP1 LOC_0s03g06850.1 -3.0
OsAffx.30718.1.S1_x_at ABI3VP1 LOC_0s10939190.1 -2.5
OsAffx.18596.1.51_x_at AP2-EREBP LOC_0s10g41130.1 -2.3
0s.51078.1.51_at AP2-EREBP LOC_0s02g45450.1 2.3
OsAffx.27377.1.S1_at AP2-EREBP LOC_0s05g49010.1 2.5
0s.5816.1.51_at AP2-EREBP LOC_0s09935010.1 3.2
OsAffx.17392.2.S1_at bHLH LOC_0s08938080.1 -2.3
OsAffx.1884.1.S1_x_at bHLH LOC_0s01g01840.1 -2.1
0s.52592.1.51_at bHLH LOC_0s02949480.1 -2.0
0s.16025.1.51_s_at bzIP LOC_0s06939960.1 -2.3
OsAffx.28017.1.S1_at bzIP LOC_0s06939960.1 -2.0
0s.46836.1.51_at bzIP LOC_0s10938820.1 2.0
0s.5736.2.51_x_at C2C2-Dof LOC_0s10g26620.1 -3.2
OsAffx.24890.1.51_at C2C2-GATA LOC_0s02956250.1 -2.4
0s.50970.1.51_at C2H2 LOC_0s03932230.1 -4.6
0s.55921.1.51_at C2H2 LOC_0s03932220.1 2.7
0s.8410.1.51_at C2H2 LOC_0s09g38790.1 -2.4
0s.5217.1.51_at C3H LOC_0s01914870.1 2.0
0s.53020.1.51_at GRAS LOC_0s05g42130.1 2.1
0s.21068.2.51_x_at HB LOC_0s03g06930.1 -3.0
0s.35681.1.51_at HSF LOC_0s01g53220.1 2.9
OsAffx.12463.1.S1_at LIM LOC_0s02g42820.1 4.4
0s.45888.1.51_at MYB LOC_0s01945090.1 -4.3
OsAffx.16082.1.S1_at NAC LOC_0s07904560.1 -3.7
OsAffx.14163.1.S1_at NAC LOC_0s04935660.1 2.2
OsAffx.27015.2.51_at Orphans LOC_0s05g25800.1 3.7
OsAffx.15035.1.S1_at WRKY LOC_0s05g40070.1 -2.9
0s.55259.1.51_at ZIM LOC_0s04932480.1 -3.0
119 OsAffx.30708.1.S1_x_at AP2-EREBP LOC_0s10g38000.1 3.3
Xiangfengzao 0s.26512.1.S1_at AUX/IAA LOC_0s03g58350.1 2.3
119 0s.18169.1.51_at AUX/IAA LOC_0s01g18360.1 3.4
0s.51063.1.51_at bHLH LOC_0s09g28210.1 2.2
OsAffx.6446.1.51_at C2C2-Dof LOC_0s09g29960.1 2.1
0s.50594.1.51_at C2H2 LOC_0s04g46680.1 4.2
0s.9495.1.51_at CCAAT_HAP3 LOC_0s06917480.1 3.9
0s.29819.2.S1_x_at G2-like LOC_0s01g08160.1 2.7
0s.12134.1.51_at HB LOC_0s04945810.1 2.4
OsAffx.5195.1.A1_at HB LOC_0s07903770.1 3.8
0s5.56210.1.51_at MYB LOC_0s04942950.1 2.7
OsAffx.28697.1.S1_at MYB LOC_0s07g31470.1 3.0
0s.623.3.51_x_at MYB-related LOC_0s01909640.1 2.0
OsAffx.29407.3.S1_at Orphans LOC_0s08g26990.1 4.3
OsAffx.21236.1.S1_at RWP-RK LOC_0s01g37100.1 4.8
0s.51204.1.51_at TCP LOC_0s02942380.1 2.1
OsAffx.3034.1.S1_at NAC LOC_0s02951120.1 -4.0

1

Y Up-regulation and down-regulation are denoted with positive and negative values, respectively.
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Fig. 1 Distribution of the PEG osmotic stress regulating genes in rice chromosome
A: 119 PEG ; B: 5 PEG
A: Xiangfengzao 119 drought-response genes; B: Aihua 5 drought-response genes.
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Table 2 Distribution of the PEG osmotic stress regulating genes overlapped between Xiangfengzao 119 and Aihua 5

1D Gene ID A-5-T1 X-119-T1
Probe ID Transcription factors family Distribution in rice chromosome ~ A-5-T1 treatment  X-119-T1 treatment
OsAffx.29062.1.S1_at ABI3VP1 9636.m00543 chr08|3371124-3371988 (+) -14 -1.3
OsAffx.28832.1.S1_at bHLH 9635.m03987 chr07|23955320-23956573 (-) 1.8 1.9
0s.13999.1.S1 _at C2C2-CO-like AK109630.1 chr02|4315279-4316958 (+) 2.0 1.2
0s.17487.1.S1_at C2C2-CO-like CB670993 chr03|28636131-28638888 (+) 1.3 1.6
0s.55911.1.51_at C2H2 AY305865.1 chr05[761237-762121 (-) -2.3 -1.2
0s.51307.1.S1_at C2H2 AY305866.1 chrl1|28208090-28208933 (-) -2.0 -29
0s.11534.1.S1_at C3H AKO063896.1 chr05|5825355-5826152 (-) 15 18
0s.31975.1.51_x_at C3H AK106392.1 chr05|5825683-5827497 (-) 13 13
0s5.49245.1.S1_at HB AKO063685.1  chr02|26137449-26138780 (+) 2.4 34
OsAffx.29958.1.S1_at HB 9637.m01821 chr09|12779661-12782079 (-) 1.2 3.0
0s.17301.1.S1_at HB AKO068029.1 chr10[20472064-20476769 (-) 1.0 1.1
0s.51916.1.S1_at HSF AKO064271.1 chr01|22265711-22268644 (+) 11 21
0s.10570.1.51_at HSF AU165045 chr06/20995272-20995546 () 15 1.8
0s.47854.1.S1_at MYB AK111720.1  chr02|28552394-28554151 (-) 14 1.5
0s.7051.1.51_at MYB AK108709.1 chr02|30533909-30535244 (-) 4.2 4.6
OsAffx.14163.1.S1_at NAC 9632.m03435 chr04|21546242-21547257 (+) 2.2 2.1
0s.15708.1.51_a_at NAC AB028181.1  chr04|22775497-22777537 (+) 1.2 1.7
0s.37548.1.51_at NAC AK107746.1  chr05|20594823-20597005 (+) 1.2 1.7
OsAffx.31559.1.51_at NAC 9640.m00213 chr12|1146147-1147454 (+) -1.9 -19
0s.8117.1.S1_at Orphans AKO072736.1  chr04]21836450-21840299 (-) 2.2 1.0
0s.37565.2.51_at WRKY AKO066255.1  chr05|14913494-14915716 (+) -1.3 -1.8
0s.48082.1.S1_at WRKY AKO067834.1  chr09|14991941-14993887 (-) -5.7 -3.0
0s.48064.1.51_at ZIM AK108738.1  chr09]16272520-16274267 (-) -1.7 -1.7
2.5 PCR (WRKY) AKO067834.1 (WRKY)  AK108738.1
: 9 (ZImM)] 2 ,
) 4 PCR
[AK072736.1 (Orphans) AK066255.1 : PCR
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Fig. 2 Comparison of gene chip data with Real time PCR result

A: 119; B: 5 1~9 (GEN BANK ID) AB026998.1 (Acidic endochitinase precursor) AJ490370.1 (SnoRNA Z274) AJ532520.1
(SnoRNA Z134a) AKO060350.1 (Ribosomal protein) AK060564.1 (Alcohol dehydrogenase) AKO072736.1 (Orphans) AK066255.1 (WRKY)
AKO067834.1 (WRKY) AK108738.1 (ZIM) 2

A: Xiangfengzhao 119; B: Aihua 5. 1-9 (GEN BANK ID) indicate AB026998.1 (Acidic endochitinase precursor), AJ490370.1 (SnoRNA Z274),
AJ532520.1 (SnoRNA Z134a), AK060350.1 (Ribosomal protein), AK060564.1 (Alcohol dehydrogenase), AK072736.1 (Orphans), AK066255.1
(WRKY), AK067834.1 (WRKY), and AK108738.1 (ZIM), respectively. The changed fold was represented by a log, of intensity ratio.
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