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Abstract: Studies have shown that some plant-specific NAC (NAM, ATAF1/2, CUC2) transcription factors may increase
plants resistance to stress. We screened the genes differentially expressed in transgenic SINACI Arabidopsis compared to

the wild type by cDNA microarry, to provide scientific basis for studying the genes related to abiotic stress responses in
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transgenic Arabidopsis. There were 3 046 genes differentially expressed more than twice in the total 43 604 genes of

transgenic SINACI Arabidopsis. Gene ontology analysis was used on genes differentially expressed more than five-fold.

Genes relevant to cellular components occupied 33.05%, genes correlated with molecular function accounted for 33.95%

and genes pertinent to biological process constituted a 33.00% portion. The genes differentially expressed more than twice

were processed through kyoto encyclopedia of genes and genomes pathways enrichment (KEGG) analysis. The total 2 431

genes were involved in 88 different signaling pathways. The screened genes related to abiotic stress responses provide

direction and theoretical support for the following research on the downstream genes regulated by NAC and construction of

the regulatory networks.
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Fig. 2 The results of gene chip scanning of WT (left)
and L2 (right) Arabidopsis.
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Fig. 3 Scatter plot of cluster expression between WT

and L2.
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Table 1 The number of genes up-regulated and
down-regulated in transgenic SINACI Arabidopsis
from twice to the most compared to WT

Up-regulated Down-regulated

Fold change gene number gene number
2<FC<5 1213 1 063
5<FC<10 245 255
10<FC=<30 87 133
30<FC<50 8 20
50<FC=<100 0 10
100<FC<300 1 7
300<FC 0 4
Total 1554 1492

3 046

F2 HSINACI ERABETERFIELIAIOFEULER
Table 2 The genes up-regulated more than 30 times in transgenic SINACI Arabidopsis compared to WT

Gene

Fold

GenBank

P Descrinti
symbol robe name change Accession No. escription

AT2G14247 A 84 P564098 130.82 NM 201723 Arabidopsis uncharacterized protein mRNA

AT2G30766 A 84 P758588 44.70 NM 001124947  Arabidopsis uncharacterized protein mRNA

CXXS2 A 84 P804145 41.96 NM 129642 Arabidopsis thioredoxin-like protein CXXS2 mRNA

AT3G16670 A 84 P193394 38.62 NM 112540 Arabidopsis pollen Ole e 1 allergen and extensin
family protein mRNA

ABI4 A 84 P23876 36.68 NM_ 129580 Arabidopsis ethylene-responsive transcription factor
ABI4 mRNA

ATI1G47395 A_84 P549811 35.45 NM_179449 Arabidopsis uncharacterized protein mRNA

SCRL24 A 84 P723202 33.36 NM 001036699  Arabidopsis SCR-like 24 mRNA

AT4G28780 A _84 P13857 32.33 NM_119022 Arabidopsis GDSL esterase/lipase mRNA

bZIP5 A 84 P17486 31.72 NM 114836 Arabidopsis basic leucine-zipper 5 mRNA
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R3 HSINACI EERETERRIZTIE 300 FLUL EEE
Table 3 The genes down-regulated more than 300 times in transgenic SINACI Arabidopsis compared to WT

Gene Probe nam Fold GenBank Description
symbol one © change Accession No. eseriptio
VSP1 A 84 P97476 9.25E-4 NM 122387 Arabidopsis acid phosphatase VSP1 mRNA
VSP2 A 84 P808818 2.21E-3 NM 001036860 Arabidopsis acid phosphatase VSP2 mRNA
AT4G11320 A 84 P20420 2.49E-3 NM 117203 Arabidopsis putative cysteine proteinase mRNA
LTP3 A 84 P20704 3.19E-3 NM 125323 Arabidopsis non-specific lipid-transfer protein 3 mRNA
2.4 RESH 25 GO BN
2 SINACI 5
““WRKY?”““DREB*> ““MYB”” 61 (770 ) GO
(22 WRKY 5 bZIP 1 DREB (GO: 0005575 cellular
4 ERF 21 MYB 2 MYC 6 RAP) component) 586 33.05%
( 4 (GO: 0003674 molecular function)
602 33.95% (GO: 0008150
biological process) 585 33.00%
4
(95
(P>0.05)

4 I NEFREERATRERE
Fig. 4 The cluster heatmap of 61 differential expression
transcription factors.
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238
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(P=0.0017) 62
(GO: 0030528 transcription

regulator activity) (P=0.0132)
14 (GO:
0030234 enzyme regulator activity)
(P=0.0342) 142
(GO: 0050896 response
to stimulus) (P=0) 43

(GO: 0051704
multi-organism process)

(P=0)
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2.6 KEGG ES@BENH 27 LHRAEE PCREIEERRIEERA
3046 KEGG
88 5 ( 4
(P<0.01) 1) PCR
7 (4 (0.01<P<0.05)
8 PCR ( 5)

x4 ERFREZEFEKEGG EEHH (P<0.01)
Table 4 KEGG analysis of differentially expressed genes (P<0.01)

Pathway name Total Hits P-value Q-value Representative differentially expressed genes
Plant hormone signal 232 40 0.0 3.0E-4 ARRIS5, PYL6, PAN, IAA19, MYC2, TCH4
transduction
Plant-pathogen 148 27 1.0E-4  0.0023 CAM2, CPK24, MSS3, MYC2, TCH2, WRKY22
interaction
Phenylalanine 92 19 2.0E-4 0.0045 4CL3,AT2G34060, HPAI, PAL2, PRX33
metabolism
Phenylpropanoid 109 19 0.0013  0.0178 4CL3, AT5G51890, HCT, PAL2, PRX33, PRXR1
biosynthesis
DNA replication 45 11 0.0014  0.0178 DPB2,ICU2, PCNAI, POLA2, POLD3, RPA2
Lysine biosynthesis 19 6 0.0061  0.0656 AT3G57560, ALDH7B4, AT2G44040, AT3G14390
Stilbenoid, 67 12 0.0078  0.0721 HCT, PAD3, CYP91A42, BT2, CYP71B12, CYP8IF2

diarylheptanoid and
gingerol biosynthesis

*5 EHRRAEE PCREERETHIEERIKILE
Table 5 The comparison of gene expression level between gRT-PCR and gene chip

GenBank Product Fold change Fold change

Gene symbol Sequence of primers (5'-3") length (bp)  gene chip gRT-PCR

Accession No.

Actin2 NM_ 112764 F: CAACCGGTTAGTACATTTTAGGC 193
R: GTAAGGTCACGTCCAGCAAG

WRKY22 NM 116355 F: AAGCCACAGAACCAGAAACG 116 6.80 8.39+0.55
R: TTGGGTGAAGAAACGAACCT

AT5G51890  NM_124568 F: ATTTCACGAGCCAACGAGAC 119 4.82 4.15+0.56
R: CCACCTGAGAGCGTAACCAT

bHLHI100 NM_129689 F: CACCGACCAAAACAGTAAGTCA 140 19.94 11.77+0.43
R: TCAAGACATTCCCAAACGAA

MYB96 NM 125641 F: CCGCAACGATTAGCTTTTGT 108 2.17 4.32+0.60
R: GGCCCTTTCTTCACTCCAAT

VSP1 NM_122387 F: ATCCGTTCCAGGGCTCAT 103 9.25E-4 2.91E-240.01

R: GCAGTTGGGGTAGTTGATGG

http://journals.im.ac.cn/cjben
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