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Click here for help.
List of locus identifiers
Paste a List of AGI locus identifiers(such as: At1g05680).
Use sample [Ds | Clear |
Selection of Parameters
Minimum numberd 3 _=lof promoters that contain the same motif.
P-value less than 0.05 < 0.01< 0.001 is considered as significant.
Maximum module length(50..300 bps): 200
Return User
Your task will be showed in the results. To ensure your download, please enter a name and a password for your task.
Task name:/
Password: |
Submit | Reset |
Fig. 1 OCMMat user interface
Table 1 Motifs predicted by OCMMat
Known cis-elements
No. Name Motifs Consensus sequence
Name Sequence
n2
1 Motifl 2] 3 AGACA GAGACA AuxRE GAGACA
—_— QN <t N O
2
2 Motif2 E (ﬂA AGAAAA- AAGAAAAA GT element GRWAAW
— A<t N OS®
w2
3 EDIB 3 (ﬂATC AT ATCATG

— N N <t v \O

Parameters for this prediction: (1) At least half of the promoters contain the same motif; (2) P < 0.001; (3) The maximum length of

cis-module is 200 bp.
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(Kl 2a). cyP72B1 5L HRIFJEEERFHIAHLE, 5
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WIS, Ak, B 2 R DL 4l A ] A
—FhIL AR
2.4 HRBEFTN

BT AR g b TS ) 2N s T
B, AT T HRER T gGA&ED, B
CYP72B1 FERIF AUR3 FE R IR 5 R 1.

H T AR 3 RN T e sk R ARF 3H31 A
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Fig. 2 cis-Element’s patterns in promoters of two co-expressed genes and their orthologs
The space between motif 2(MMAAGAAAAA) and EDIB(@ ATCATG) is similar in co-expressed genes At2g26710 and At4g37390 (a), and is relatively
conservative between orthologs At2g26710 and ENSMUSG00000029727 (b). The space between two motif2 is also relatively conservative among
orthologs At2g26710, ENSMUSG00000028712, ENSG00000186377 and ENSPTRG00000000706 (c). The sign +, — indicate the elements occur in the
sense strand and the reverse complementary strand respectively. A: GAGACA; m: AAGAAAAA; e : ATCATG.

IR 5E A L, ARF7 3 [A] 5% 4% f) 400 g I+ ARLBR 7 EDIB )7 ifi T8t = 4045 &L, o e 3L
AUR3 IR LK F RN, ZiEA. B TE SRR 2 [ R A XHE E
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Fig. 3 Transcriptional regulation mechanism of the genes At2g26710 and At4g37390.
In responding to light, GT factor and an unknown protein bind respectively to the GT element and EDIB that locates in promoters of At2g26710 and
At4g37390 to repress the gene expression. While in the stimulus of high auxin or brassinosteroid level, ARF binds to AuxRE and enhances the gene

expression. The products of genes, CYP72B1 and IAA-amino synthetase, can inactivate the IAA or BL signaling respectively and rescues the light signal
through the photoreceptor phyB. TSS indicates the transcriptional start site.
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The Transcriptional Regulatory Mechanism of CYP72B1 and AUR3
in Response to Light, Auxin and Brassinosteroid”

ZHANG Chang-Qing'¥, WANG Jin"", ZHU Huai-Qiu?, GAO Xiang?
(" State Key Laboratory of Pharmaceutical Biotechnology, School of Life Science, Nanjing University, Nanjing 210093, China;
? Model Animal Research Center, Nanjing University, Nanjing 210093, China;
9 Center for Theoretical Biology, Peking University, Beijing 100871, China;
Y College of Horticulture, Jinling Institute of Technology, Nanjing 210038, China)

Abstract Light, auxin and brassinosteroid play important roles in plant growth and development. Genetic
analysis has demonstrated complex interactions between their signaling pathways, but the gene regulatory
mechanisms connecting these pathways are poorly understood. CYP72B1 and AUR3 are two important genes
responsive to light, auxin and brassinosteroid at transcription level. To understand the regulation mechanism of the
two genes, a new tool called OCMMat was developed for identifying cis-elements, OCMMat combines both the
over-representation property of regulatory elements in co-expressed genes and the conservation property in
orthologous genes, for the latter, it was estimated by an enrichment score of regulatory element in orthologous
promoter sequences. Using this tool, 3 regulatory motifs shared by genes CYP72B1 and A UR 3 were reported, motif
GAGACA which is the same as a known cis-element AuxRE, motif AAGAAAAA containing the sequence of GT
element and the third ATCATG which is a new one named EDIB element. The space and the order of
AAGAAAAA and EDIB show the same pattern in promoters of both the co-expressed genes and the orthologs of
CYP72B1. Based on the sequence analysis and the literature knowledge to date, a model was proposed for
describing the transcriptional regulatory mechanism of CYP72BI and AUR3 in response to light, auxin and
brassinosteroid. The model presents how the signaling pathways of light, auxin and brassinosteroid are interplaying
at gene transcription level. In response to light, the transcription factors GT factor and an unknown protein repress
the expression of CYP72B1 and A UR3, the hormone pathways are not interfered and thus work in their own way.
While in the absence of light stimulation, CYP72B1 and A UR3 are expressed and the products, in turn, inhibit both
the auxin pathway and the brassinosteroid pathways. On the other side, at high hormone level, gene expression is
up-regulated through ARF binding, the gene products inhibit the hormone pathways in a feedback manner, and
meanwhile, rescues the light signal through the photoreceptor phyB.

Key words CYP72B1, AUR3, transcriptional regulation, cis-element identification, GT element, AuxRE
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