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Gene Expression in Puccinellia tenuiflora (Turcz.) Scribn. et Merr. under
Drought Stress Using cDNA Microarray

LIANG Ye-Nan, WANG Yu-Cheng’, LIU Gui-Feng, CHU Yan-Guang
The Laboratory of Forest Genetics and Breeding, Northeast Forestry University, Harbin 150040, China

Abstract: The gene expression pattern in Puccinellia tenuiflora under drought stress was investigated using
cDNA microarray. We constructed a cDNA microarray containing 660 unique genes from P. tenuiflora. The
mRNA from drought treatment and control sample labeled with fluorescence dyestuff was used for cONA
microarray hybridization. Gene expression patterns in response to drought stress were studied through scan-
ning and analysis of cONA microarray. Totally 22 down-regulated genes and 17 up-regulated genes were
identified under drought stress. BLASTX analysis showed that these differentially expressed genes involved in
the functional groups such as dehydration protection, signal transduction and regulation, reactive oxygen spe-
cies eliminated, metabolism. Among them, some function unknown genes and novel genes related to drought
stress were also found. This research reveal ed some important pathways involved in drought-resistance in P.
tenuiflora, and the gene expression profiles of P. tenuiflora after exposure to drought stress were constructed.
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Osaka Japan) 2xSYBR Green 30s 72 40s 78.4 1s 45
Realtime PCR Master Mix 10 pL 0.3 L (20 PCR RT-PCR o-
pumol -L ™) 6.9 pL 2.5 uL PCR  Tublin (CN487692)
94 30s 94 12s 58 1 284G (Livak  Schmittgen 2001)
1 PCR

Tablel Primer sequences of rea-time PCR

a-Tublin (CN487692)

5' TCATCGCCCTCATCATCTGC 3'

5 CGACTTGGCAAAGGTTCAGC 3

2AB' (CN487535) 5 GGTGGCAATGCATCTCGTAG 3' 5' GAGGAGCAACGGGAGTCAGC 3'

ABC (CN486760) 5 GTACAACCTTTCCACCGACG 3' 5 TACACGAGATTGCTGGCTCC 3'

(CN487374) 5 CAACAGCGTCAAGCTCATCC 3 5 TGCATTTCAAGCGGCACTGC 3'

[l (CN487349) 5' GTACAGCAACAGGCACCACG 3' 5 TGCCACACTCATCGACAAGC 3'

APFTI (CN487062) 5 GCTACTCCTGCCCAATAAGC 3' 5 ACCACATGCTCTGCAACACG 3'
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RT-PCR cDNA RT-

1
Fig.1 The overlay map of the two fluorescent signals on cDNA microarray
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Fig.2 The scatter plots of cDNA microarray
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Table 2 Genesdifferentially regulated by drought stress

GenBank Ratio BLASTX E
CN487535 0.080 2AB' (B' regulatory subunit of protein 4E-18 (Oryza sativa)
phosphatase 2A)
CN486099 0.113 FMN (FMN-binding) 0.75 Psychromonas ingrahamii
CN486760 0.134 ABC (ABC1 family protein kinase- 3E-12 (Oryza sativa)
like protein)
CN487374 0.154 (glutathione S-transferase putative) 1E-16 (Oryza sativa)
CN487062 0.223 APFTI (transcription factor APFTI) 4E-04 (Oryza sativa)
CN486040 0.251
CN487349 0.269 Il (acyl carrier protein 3) 1E-25 (Hordeum vulgare)
CN487387 0.322 (hypothetical protein) 5 (Danio rerio)
CN487707 0.342 B-1,3- (putative B-1,3-glucanase) 4E-29 (Oryza sativa)
CN486813 0.343 (phenylalanine ammonialyase) 1E-37 (Hordeum
vulgare subsp. vulgare)
CN486777 0.375
CN487385 0.377 (phosphatidic acid phosphatase-like) 6E-17 (Oryza sativa)
CN487028 0.379 bzZ1P (bZIP transcription factor family 0.78 (Oryza sativa)
protein)
CN486216 0.401
CN487410 0.420 G (putative small nuclear ribonucleoprotein G) 1E-21 (Oryza sativa)
CN486938 0.421 4E-27 (Oryza sativa)
CN487223 0.422 3E-33 (Oryza sativa)
CN486390 0.428 RNA (putative RNA-binding protein) 3E-04 (Oryza sativa)
CN486073 0.431
CN487451 0.451 3E-36 (Oryza sativa)
CN486811 0.462
CN486345 0.471 OSJINBa0086P08.14 0.001 (Oryza sativa)
CN486351 2.066
CN487555 2.119 (thaumatin-like protein) 3E-09 (Hordeum vulgare)
CN486894 2.162 B- (B-lactamase precursor) 0.005
(Burkholderia cepacia)
CN486869 2.291 (pathogenesis-related protein) 4E-52 (Hordeum vulgare)
CN487579 2.415 Yip (putative Yipl interacting factor) 1E-25 (Oryza sativa)
CN486880 2.452 (expressed protein) 6E-31 (Oryza sativa)
CN487580 2.550 SET (SET domain-containing protein) 4E-63 (Oryza sativa)
CN487516 2.581 P0504D03.19 1E-30 (Oryza sativa)
CN487518 2.606 cap (cap-binding protein CBP20) 3E-04 (Oryza sativa)
CN487139 2.697
CN487012 2.773
CN487669 2.801 (homeodomain leucine zipper protein) 3E-16 (Oryza sativa)
CN487484 2.809 MYB DNA (MY B-like DNA-binding protein) 0.004 (Oryza sativa)
CN486617 2.935 CG33249-PA 1 (Drosophila
melanogaster)
CN487110 3.153 (glutamine-dependent 4E-64 (Triticum aestivum)
asparagine synthetase)
CN487492 3.248 (putative sphingosine kinase) 2E-22 (Oryza sativa)
CN487139 3.541 (glycine rich protein) 0.006 (Hordeum vulgare)
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