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Investigation of miRNA mediated regulation of the cell cycle 
gene ' cdc2aAt ' in Arabidopsis thaliana -

A Computational Approach 

( ABSTRACT ) 

Study and Prediction of microRNA function (target prediction and its 

validation) and its regulation has been considered a very challenging problem. 

There are some good computational approaches which are used for 

investigating such types of problems. Evidences suggests that plant cell cycle 

gene cdc2aAt is down-regulated during different stress conditions. The role of 

miRNAs in down-regulation of cdc2aAt and its possible mechanism is 

unknown. We investigated this aspect through in silico approach. Comparative 

computational analysis shows that miR447 family and miR161.1 are the 

putative candidates which targets cdc2aAt. Analysis of upstream sequence of 

these miRNAs reveals that it contain stress responsive cis-elements, such as 

AtMYC2, AtMYB and other members of MYB family, SED, ASR1, DRE-like 

promoters, GCC-box motif etc. These result further support our hypothesis that 

miR447 family and miR 161.1 are very likely to be involved in the regulation of 

cdc2aAt during diff~,e~t stress conditions. 
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Introduction 



CHAPTER 1 Introduction 

During course of evolution, progressive development of diversified and complex 

gene regulatory systems emerges at each and every hierarchy within the cellular 

machinery. These regulatory systems contains different regulatory factors and its 

families which gives rise to different genetic circuits. A decade ago, a new 

remarkable unified mechanistic view of a gene regulation system at post

transcriptional level has been deciphered <Lee et al., 1993; Wightman et al., 1993). 

This involves a large and growing class of approximately 21-23 nucleotide long 

non-coding RNAs, known as microRNAs <miRNAs), a class of small silencing RNAs, 

along with other different factors, which play important regulatory role in both 

plants and animals <Chen and Rajewsky, 2007; Takuno and Innan, 2008). 

Plant growth and development is affected by various types of environmental 

biotic and abiotic stresses such as drought, salinity, extreme temperatures, chemical 

toxicity, oxidative stress, pests, micro pathogens etc <Levitt J., 1980; Azaizeh & 

Steudle, 1991; Gueta-Dahan et al., 1997). These stresses gives rise to a series of 

changes in the plant body that affects its growth and productivity, resulting in an 

adaptive growth response. These changes are mainly consequences of alterations in 

cellular responses, such as production of stress responsive proteins <Adams et al., 

1992; Bohnert et al., 1995; Jain & Selvaraj, 1997; Jian-Kang, 2002; Wangxia, 2003). 

It has been shown that environmental stresses interferes at different levels of gene 

expression including transcriptional and post-transcriptional level (Jain & Selvaraj, 

1997; Ishitani et al., 1997; Jaglo-ottosen et al., 1998). It is known in the literature 

that there is activation of a large number of microRNAs and other small regulatory 

RNAs during environmental stresses in eukaryotes <Fig: 1) <Chiou 2007; Janes

Rhoades & Bartel, 2004; Sunkar & Zhu, 2004; Zhang B. H. et. al.,2005). It is also 

been clearly established that non-coding RNAs (ncRNAs> such as microRNAs 

<miRNAs>, has a major role in endogenous gene silencing < Aukerman & Sakari, 
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2003; Bartel,2004; Chen, 2004; Erica and O'Driscoll, 2008). 

A 
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Fig 1 : miRNAs are induced and regulated by environmental biotic and abiotic stresses. 
(A) 26% of ESTs were obtained from stress-induced tissues. <B> ESTs containing 
miRNAs were obtained from tissue by various biotic and abiotic environmental 
stresses ( Source - Zhang et a!. 2005). 

Study of gene' regulation by miRNAs and its pathways during different stress 

conditions have been a challenging problem for biologists. Many attempts have 

been made by in silica approach to understand how different miRNAs assign and 

regulate their targets and what could be the possible pathways for that regulation 

<Tsang et al.,2007; Zhou et al.,2007; Joung & Zhangjun, 2008). There are several 

target prediction software tools which predict targets for different miRNAs on 

different biophysical parameters <Dai & Zhao, 2009; Rehmsmeier et al., 2004; 
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Rusinov et al., 2005). However, most of them are designed for animal models and 

there is a need to develop a methodology for the plant systems. 

Background 

1.1 MicroRNAs 

MicroRNAs (miRNAs) are specialized class of -22-nt long, non coding, 

endogenous, single stranded regulatory RNAs that regulate the expression of target 

gene at the post-transcriptional level in a sequence specific manner. It usually 

down-regulate the target gene and rarely up-regulate also <Bartel 2004; Chen 2005; 

Bhattacharyya et al. 2006; Vasudevan et al. 2007). It plays numerous crucial roles 

at each major stage of development such as proliferation , differentiation, cell 

death and interaction between viruses and host cell. In plants miRNAs are also 

involved in different physiological processes, such as auxin signaling, phase 

transition, flowering and leaf development <Chen 2005; Jones-Rhoades et al 2006; 

Mallory & Vaucheret 2006; Voinnet 2009). 

microRNAs genes are typically present at intergenic areas however it can also 

be present within introns of known genes, particularly in animals <Baskerville S. 

and Bartel D.P.,2005). These intronic miRNA gene can down-regulate the host 

protein-coding gene by targeting the untranslated region <UTRHLi Sung-Chou et. al., 

2007). In plants, some genes may be clustered and transcribed together <Reinhart 

B.J. et.al ,2002 ;Jones-Rhoades M.W. et al., 2006). In an organism, it is estimated 

that the total number of miRNA gene may be up to -1% of all the genes. But 

recent data suggests that, in human, it is around 3% of all genes<Hennessy & 

O'Driscoll 2008). 

1.2 cdc2aAt <cell cycle gene) 

This is a class-A type cyclin dependent kinase <CDK> gene which is 

constitutively expressed during the cell cycle and functionally involved at the G1-
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to-S and G2-to-M phase transition. There is a transient decrease in the expression 

of cdc2aAt during salt stress condition specially in the root system <Burssens et al. 

2000). Stress-response microarray data also shows that the expression level of 

cdc2aAt decreases during different stress conditions <Fig - 2 ). 
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Fig 2 

1.3 Target 

cdc2aAt 

1hr 3hr 6hr 12hr 24hr 
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: Graphical representation of expression profile of cdc2aAt 
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in root system during different stress conditions <Source : NASC Arrays). 

A target is either a gene or its transcript to which miRNAs act upon. Due to 

small size of miRNAs it is a challenging task to predict a target with high 

specificity. It has been assumed that miRNAs recognize their targets through base 

pairing, in general. It has been shown that there is a high complementarity 

between plant miRNAs and their mRNA targets than in the animal <Rhoades M. W. 

et. al., 2002; Bartel 2004). This aspect was exploited in computational prediction of 

targets in plants. 

miRNAs binds to mRNAs in a sequence specific manner. Evidences suggests 

that in animals, target site is predominantly found in 3' UTR of protein coding 

genes <Rajewsky N. 2006). While in plant they are predominantly found in coding 

regions, some times in 3' UTR and rarely in 5' UTR <Wang X. J. et. al. 2004; 

Jones-Rhoades and Bartel, 2004). On the basis of pattern, the binding site can be 
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classified in - (1) 5' -dominant canonical, have perfect base pairing to the 5' 

end seed region and extensive base pairing to the 3' end with bulge in the middle. 

- (2) 5 '- dominant seed only, have perfect base pairing to the seed region and 

limited to the 3' end. - (3) 3'- compensatory, have extensive pairing to the 3' 

end and a mismatch or wooble in the seed region <Maziere and Enright, 2007; 

Brennecke et. al., 2005). 

{a) 

rniRNA 3"' U-U-A -G-U-C-G- A-A -A~ G-U__...U...._U-U-A-C~U- A-G-A-G-G s· miRNA 

o a ~ • • * • o o • • • • • • • • e • • • e 
UTR 5' A-A-U-U-A-G-U-U-U-U-C-A,_C __ A-A-U-G-A-U-C-'U-C-U 3' UTA 

Bu1ge Seed region 

{b) 
u···G·-·LJ 

miRNA3' G--A .u. A ''u-G--G .. A ..... u'G--A-U-G-G-A-o·--U S'miA.NA . . . . . . . . . ..... . 
UTRS' C-U-G-U\ 

1
A-C-U-U'U_,C-U-A-C-C-U-C -c 

3 
UTA 

C---u -- C aolge Seeo r•::g::on 

{c) 
,U_....U-G .• A.., ,....G......_ 

111iRNf~3· G--U-G-A-C--· U -G-G C-C-A-G-A-G-G A 5'rniRNA . . . . . . . . . . . . . . 
UTR.:3' C-A-C-U-G~A_A-C-C"-_ /G-G-U-C-U-C-C,G/U 3'UTR 

c ... c_.c 

Fig 3 : Approximate base pairing pattern between binding site on the target and 
miRNA (a) Canonical sites (b) Dominant seed sites (c) Compensatory sites 

( Source - Maziere et al., 2007). 

1.4 Transcription Factors 

Transcription Factors <TFs) are specific proteins or protein complexes that 

generally bind to specific DNA sequences in upstream of genes. Primarily, TFs 

could be either gen~ral but diverse components of large multi-proteins pre-initiation 

transcription complex or are sequence specific DNA binding proteins. General TFs 

required for promoter recognition by RNA polymerase machines and its binding and 

thus helps in maintaining the basal level of rate of transcription. Sequence specific 

TFs generally binds to the specific sites in the promoter regions of the selective 

genes, called cis-elements, and hence causing increase or decrease in the rate of 

transcription from the basal level <Lewin 2004). 
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1. 5 Promoter 

Eukaryotic promoters are highly diverse in the context of structure and 

position. A typical promoter is a regulatory region of DNA sequence that lie 

upstream (5' region) of the gene. It contains specific DNA sequences for recognition 

and binding of TFs. A typical promoter can have three distinc parts <Fig: 2) (Lewin 

2004; Weaver & Hedrick 1997). 

Core Promoter : It is just immediate upstream of TSS and minimal portion 

of . the promoter required for guiding the polymerase to properly initiate 

transcription. It contains TATA-box or initiator sequence through which it interacts 

with basal transcription factors along with polymerase to make pre-initiation 

complex. 

Proximal Promoter : It is. upstream portion of the core promoter. It 

contains binding sites for some general TFs which regulate the binding of core 

promoters to their components. It contains cis-elements for sequence specific DNA 

binding TFs which selectively activate or suppress the genes expression during 

diverse environmental conditions. Generally co-regulated genes have such common 

specific TFs binding elements and their arrangements <Lewin 2004). 

Distal Promoter : It contain binding elements for that TFs which greatly 

affects transcription. These cis-element either enhance the rate of transcription, 

called enhancer, or reduce the rate of transcription, called silencer, through 

interaction with basal transcription complex. It generally located up to thousand bp 

upstream from the TSS or even in the non-translated region of open reading frame. 

They have major role in the tissue-specific expressed genes <Lewin 2004). 

1.6 cis-elements 

cis-elements are specific DNA sequences which lies within the promoter of a 

gene and are the preferential binding sites of TFs. By binding with TFs, these cis-
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elements influences the rate· of transcription of respective genes. cis-elements may 

be either enhancers, that enhance the rate of transcription or silencers, that 

reduce the rate of transcription (Lewin 2004). 

Core promoter 

Fig:4 - Schematic representation of eukaryotic promoter (a) Simple eukaryotic 
transcriptional unit. (b) A complex arrangement of multiple clustered 
enhancer modules interspersed with silencer and insulator elements which 
can be located 10-50kb either upstream or downstream of a composite 
core promoter containing TATA box <TATA>, Initiator sequences <INR>, 

and downstream promoter elements <OPE> <Source - Levine and Tjian, 2003). 

1. 7 Motif 

A motif is a pattern of nucleotides that has a biological significance. It is 

usually found in upstream of coding regions and rarely in downstream or even 

within untranslated •parts of the transcribed gene. The pattern of nucleotides in a 

motif is generally widespread <Cristianini & Hahn 2007). 

1.8 Consensus Sequences 

A cis-element can be defined as a regular expression. Regular expression IS a 

flexible representation of a type of pattern that allows for a wide range of 

substitution at one position, repeating of a position and other features. A regular 
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expression for a TFs binding element is also known as consensus sequence <Mount 

2004). 

1. 9 RNA silencing 

RNA silencing is a coordinated biochemical process of sub-cellular events 

which has been termed post-transcriptional gene silencing mechanism 

(predominantly used to describe in plant system), quelling <in fungi) and RNA 

interference <usually in vertebrates and invertebrates) <Susi et al. 2004). 

miRNA gene transcribed in to a long sequence of more than several hundred 

nucleotides called primary miRNA (pri-miRNA> <Bartel D.P.,2004). The processing of 

miRNAs from the pri-miRNAs requires DCL 1, a Dicer-Like protein <nuclear-

localized Rnaselll enzyme) . Maturation of miRNAs occur in atleast two distinct 

steps. In 151 step pri-miRNA converts into pre-miRNA and in 2nd step pre-miRNA 

maturates in to miRNA. During the processing from pre-miRNA to miRNA, DCL 1 

cuts preferentially at specific positions in the miRNA stem-loop precursor <Janes

Rhoades M. W. et. al., 2006). 

The degree of complementarity between miRNA and target sequence play a 

major role in the function of miRNAs. The perfect sequence complementarity is 

observed in some plants <Rhoades et al. 2002) while the base-pairing interaction is 

imperfect in animals <Lee et al. 1993). 

miRNAs are thought to control the gene expression either by destabilization 

of target mRNA, which facilitates cleavage <primarily in plant), by specific 

inhibition of its protein synthesis, possibly through effect on mRNA stability and 

compartmentalization <generally in mammals> <Hennessy and O'Driscoll 2008) or by 

directing the gene modifications (such as DNA methylation) that encode the targets 

protein. Some recent data suggest that miRNAs block translation after its initiation, 

perhaps either by inhibiting polypeptide elongation or even by degrading the 

nascent peptide <Matranga & Zamore 2007; Axtell and Bowman 2008). 

Biochemical evidences suggests that target mRNA cleavage is the predominant 
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mechanism of miRNA-guided gene expression regulation in plants <Palatnik et al. 

2003). All silencing complexes <RISCs> comprises at least three components - an 

Argonaute <AGO> protein, either a miRNA or siRNA and some other proteins which 

are complex specific <Bartel 2004). AGO contain a PAZ domain and a PIWI domain. 

The 3' end of miRNA is held in the groove of hydrophilic cleft of the PAZ domain 

and a groove in the PIWI domain hold the mRNA. Here both miRNA and mRNA 

aligns with each other in the fashion of Watson-Crick base pairing. The 

phosphodiester bond between the nucleotides of target mRNA that pair to 

nucleotides 1om and 11th position of the miRNA and falls near the active DDA site, 

seems to be cleaved by the PIWI domain of AG01 which is guided by the miRNA 

<Bartel 2004; Qi Y. et al. 2005; Jones-Rhoades M. W., 2006). Exact base pairing in 

the center and at the 5' side of the match<i.e from 3rd-10th nucleotide> is required 

for the target cleavage <Mallory et al. 2004). Here, the orientation of miRNA in the 

RISC and the spatial dynamics of pairing may also impact on the degree/efficiency 

of silencing< Bartel 2004). Following mRNA cleavage, the cleavage products start 

to degrade from the cleaved end. In most cases, the 3'end of cleaved mRNA is 

degraded from 5' - to - 3' end by Arabidopsis thaliana EXORIBONUCLEASE4 

(AtXRN4). But it is thought that other fragment of cleavage may degrade through a 

different pathway (Souret et al. 2004). 
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1. 1 o Objective of the study 

Experimental results shows that upon salt stress , cdc2aAt, a class-A type 

cyclin dependent kinase <CDK> gene, expression decreases particularly in the root 

vascular cylinder in Arabidopsis <Burssens et al. 200). 

An attempt has been made to explore the possibility and feasibility of finding 

the role of miRNAs in the regulating the cell cycle gene cdc2aAt during stress 

conditions by in silico approach. Naturally, . the first step is to find out the 

candidate miRNAs which may regulate cell cycle gene cdc2aAt. The second step is 

to do analysis on the upstream sequences of the shortlisted miRNAs genes to find 

out specific TFs binding sites. These analysis may provides clues about the 

expression of miRNAs in response to different stress conditions. Efforts have been 

also made to perform analysis for other down regulated core cell cycle genes. 

In this dissertation, chapter 2 describes different data sources in brief and 

outlines different existing miRNA target prediction computational tools and 

programs that have been used in this study. We also describe methodologies of our 

study. Chapter 3 provides results and discussion. Chapter 4 gives the conclusion of 

our study. 
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CHAPTER 2 : Materials and Methods 

2. 1 Data Sources 

2.1.1 MicroRNAs Data 

MiRBase <Griffiths-Jones et al. 2005) <Release 12.0) 

<http://microrna.sanger.ac.uk/) is our primary source for miRNAs data. Description 

of about 204 mature miRNAs of Arabidopsis thaliana is provided and updated. The 

genomic coordinates of miRNAs genes were taken from TAIR8 and NCBI. 

2.1.2 Core Cell Cycle Gene Data 

The core cell cycle genes of Arabidopsis thaliana were retrieved from the 

ucell cycle, section within the Gene families at TAIR < Arabidopsis Core Cell Cycle 

Gene Families>. In this section, total 61 core cell cycle genes are mentioned 

<submitted by - Vandepoele 2002). 

2.1.3 Whole Genome Sequence Data 

The complete sequence of all the five chromosomes of Arabidopsis thaliana 

was taken from FTP Directory of NCBI 

(ftp://ftp.ncbi.nih.gov/genomes/Arabidopsis thaliana/). The upstream sequences for 

analysis of regulatory cis-elements were retrieved from these sequences. 

2.1.4 Differential Expression Data 

Expression data for the Arabidopsis thaliana were obtained from The 

Nottingham Arabidopsis Stock Centre <NASC> microarrays database 

<http://www.arabidopsis.info/). There are about 80 different samples of expression 

data out of which 9 are of different abiotic stress experiments as follows : Cold, 

Osmotic, Salt, Drought, Genotoxic, Oxidative, UV-B, Wounding, Heat. Separate 

slides of expression data is available for root and shoot over a series of six 

different time periods (lfz hr, 1 hr, 3hr, 6hr, 12hr, 24hr) with two replicate for 
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each. Each slide has 22,814 genes. 

Stress-response miRNAs expression data was reproduced from the work of 

Liu H., et al. 2008 <Table- 5). 

2.1.5 Cis-Element Data 

We collect 

bindinglist 

the experimentally 

of 

verified TFs binding elements from 

AtcisDB<http://arabidopsis. me d. ohio-

state.edu/ AtcisDB/bindingSiteContent.jsp> and AGRIS database. This data is 

slightly old hence it contain information of a very limited TFs binding elements. 

There is a brief description of about 1 00 TFs binding consensus sequences. Out of 

which, 38 are stress responsive elements which mediates in response against various 

stress conditions to respective genes either directly or indirectly <A complete list of 

stress-responsive binding elements is given in Appendix 1. 
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2. 2 Computational Tools and Methodologies 

We have used four different miRNAs target prediction tools for analysis of 

our problem. They are (1) psRNATarget,(2) miRanda, (3) RNAhybrid, (4) 

Microlnspector. 

The available miRNAs target prediction computational tools are based on 

some general characteristics feature of miRNA-target pairing - (i) nearly perfect (in 

plants) or imperfect (in animals) base pairing between miRNA and its target mRNA 

sequences i.e. degree of complementary, (ii) Position of binding site on the target 

i.e base pairing pattern such as, in plants, miRNA preferentially binds in coding 

regions of target genes, (iii) Thermodynamic stability of miRNA-mRNA duplex i.e. 

minimum free energy of the duplex must be minimum. However, some tools also 

use some specific features such as cross-species conservation of miRNA-target along 

lineage. 

The purpose of using four different miRNAs target prediction tools was to get 

the most suitable potential candidate miRNAs for core cell cycle gene cdc2aAt for 

all tools and perform a comparative analysis among them. As all tools using some 

distinct bio-physical features of miRNA-target duplex for prediction hence we will 

get different result for diffemt tools. 

psRNATarget and Microlnspector are the web-based integrated computing 

system while miRanda is stand-alone version. RNAhybrid has both stand-alone 

and online version. While RNAhybrid and Microlnspector can be used for any 

organism, psRNATarget is mainly for plant models. miRanda is primarily 

developed. for animal models. 

Based on available principles of miRNA-target interactions in plant systems, 

we did some modifications and set the parameters for Microlnspector, miRanda 

and RNAhybrid to filter out false hits. 

2.2.1 psRNATarget 

This server is a developed version of the miRU: an automated plant miRNA 
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target prediction server. 
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Fig 6 : Web in terface of psRNATarget . 
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The psRNATarget accepts miRNA mature sequences and target sequence as 

inputs and reports all potential complementary regions between miRNA and target . 
sequences using an improved iterative parallel Smith-Waterman algorithm and a 

weighted scoring schema. Each mismatch penalized according to the mismatch type 

and position in the miRNA. 

In addition psRNA Target is able to search whether the user-submitted 

sequences are potential targets of published miRNA sequences and search user

submitted small RNA against user-submitted target candidates. The psRNATarget 

server automatically synchronizes with up-to-date miRNAs dataset of miRBase. 
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There is also up-to-date databases of Plant UniGene libraries and gene model 

transcript libraries. 

We set the maximum expectation value - 5 and maximum circles - 3. 

Maximum expectation is the threshold of the score. The program gives output only 

those hits which will have score below 5. The maximum circles is the limit of 

maximum times of calling for searching the complementary site in the target 

sequence. Increasing maximum circles will increase the running time and hence 

give most possible complementary regions under maximum expectation. 

2.2.2 ~icrolnspector 

The user-submitted target sequence is scanned and analysed simultaneously 

and independently with two window of 6 nt of miRNA. The 151 window represents 

nucleotides 1-6 and 2nd represent 2-7 from the 5' of the miRNA. As window slid 

through the target sequence <by steps of 1 nt>, program perform complementarity 

analysis. When the program identifies a domain having 5 Watson-Crick base pairs 

or 4 Watson-Crick base pair with at least one additional G:U pair, it extracts a 32-

nt sequence of the target terminating at the nucleotide that is complementary to 5' 

nucleotide of the 151 window. Subsequently, the miRNA and target sequence duplex 

are subjected to a pair-wise hybridisation folding algorithm of the Vienna RNA 

secondary structure programming library <RNAlib> from the Vienna RNA 1.5 version 

package for calculation of thermodynamic properties of the duplex. 

Post-filter analysis eliminates any hit characterised by 

- two unpaired nucleotides on either end of miRNA, 

duplex with low folding energy due to formation of intramolecular 

stable structure, 

if duplex have too large interior or bulge loops or if large loops 

are located near the end of secondary structure. 

We set the hybridization temperature threshold value (16°C> and free energy 
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threshold value (-30 kcal/moD for miRNA-target duplex. The program give the 

result with lower energy than the threshold value. 

2.2.3 miRanda 

This prediction algorithm is similar to Smith-Waterman aigorithm, uses a 

position-weighted matrix to emphasize binding of the miRNA's 5'-end segment. 

Scores based on the complementarity of nucleotides between miRNA and target 

sequence <A=U or G=C>. Scoring matrix also allows G=U 'wobble' pairs and uses 

affine penalties for gap-opening and gap-extension. Complementarity scores (+ve 

and -ve values) at the first eleven positions are multiplied by a scaling factor so as 

to reflect the observed 5' - 3' asymmetry. Finally, the following empirical rules are 

applied , from 5'end of the miRNA: 

- no mismatches at positions 2 to 4. 

- fewer than five mismatches between positions 3 to 12. 

at least one mismatch between position 9 and 

alignment length). 

L-5 <L=total 

fewer than two mismatches in the last five positions of the 

alignment. 

With these parameters, algorithm optimizes the score, summed over all 

aligned positions and find all non-overlapping hybridization alignment in decreasing 

order of score down to some cutoff value <default value 80) <John et al. 2004). 

The thermodynamical properties of the duplex is estimated by using folding 

routines from the Vienna 1.3 RNA Secondary structure programming library 

<RNAlib>. The miRNA sequence and 3'UTR target sequence from a hybridization 

alignment are joined into a single sequence with an eight base sequence linker 

containing artificial 'X' bases that can not basepair. This strand-linker-strand 

configuration assumes the phase space entropy of strand-strand association. The 

minimum energy of this structure with the last matching base pair 'constrained' is 
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then calculated using RNAlib. 

We set the energy threshold at -20 kcal/mol and scaling parameter at 2 

(scaling parameter was set at 3 when there was no significant hit on 2). Program 

multiply the complementarity score (+ve and -ve values), at the first eleven 

positions, by scaling factor, so as to more effectively detect alignments of this type. 

Many known examples of miRNA:Target duplexes are highly complementary in this 

region. 

The affine penalties for gap-opening and gap-extension was (-8) and (-2) 

respectively. The score threshold was 95. 

2.2.4 RNAhybrid 

The algorithm core of this tool is an extension of the classical RNA 

secondary structure prediction to two sequences. Using the Dynamic Programming 

Technique, the program calculates the most favourable MFE between miRNA 

sequence and target mRNA sequence af all possible start positions. Intramolecular 

hybridization are not allowed. Bulge loops and internal loops are restricted to a 

constant maximum length in either sequence. The program predicts optimal, non

overlapping hits using user-defined parameters such as energy or p-value threshold. 

The user may fix hybridization to contain perfect helices in the 5'-part of the 

miRNA. 

The energy threshold was set on (-20 kcallmoD. Internal loops were 

allowed only with a maximum of two nucleotides in each strand. Bulges with no 

more than one nucleotide were permitted. Helix constraint was taken from 2-to-7 

and 8-to-12. 
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2.2.5 Upstream Analysis 

To analyze the regulatory pathways for regulation of target genes by miRNAs 

we study the upstream sequences of miRNAs genes by using two different 

computational approach. First, we used the MatchTM program of TRANSFAC 

PROFESSIONAL 12.1. Secondly, we used a pattern matching program for 

scanning the upstream of miRNAs genes against the known TFs binding elements in 

plants. 

2.2.5.1 MatchTM program 

MatchTM uses a library of mononucleotide weight matrices from 

TRANSFAC® Professional to search potential transcription factor binding sites in 

sequences provided by the user. We use only "high quality matrices" from plant 

group which ensures good quality matrices. For core similarity of matrices we put 

threshold value of 0.950 and for entire matrix similarity keep it at 0.900. This 

means that the most informative positions must be equal to or more than 95% 

similar while the TFBS in total should not score below 90% similarity so that we 

get a low number of false positive matches. 

However after submission of queries we get a huge list of TFS binding 

elements and also multiple sites for a particular elements in a particular upstream 

sequence. So for getting more reliable result we filter only those binding elements 

which has core match value equal to 1.000 and matrix match value equal to or 

above than 0.900. 

All possible result of MatchTM for the candidate miRNAs of cdc2aAt are 

given in Appendix 2. 

2.2.5.2 Pattern Matching Program 

There are very limited experimental validated data about the stress 

responsive cis-elements in plants. Hence it is very difficult to predict the putative 
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cis-binding elements in a given DNA sequence by using statistical and I or 

computational methods. The well known motif finding methods such as PSSM 

algorithm or HMM algorithm also require a minimum sufficient amount of 

information regarding consensus sequences of a element to generate training set. 

Hence we developed a pattern matching program to identify putative TFs 

binding elements in the upstream of miRNAs genes. 

To use pattern matching program for our analysis, we collected the 

experimental verified stress responsive TFs binding elements from binding list of 

AtcisDB and AGRIS database. Then different patterns for each binding elements is 

generated by mutating each site in that element. After that, 1 OOOnt upstream of 

each miRNA gene was scanned against each generated pattern. 

The length of string for some TFs binding elements is very short such as for 

ARF it is just 6. Hence it could be possible that the pattern matching program 

scan many sites in the target sequence against these motifs. Also against the long 

string of GT-promoter BS and MRE program could not scan any sites. All possible 

match site for different stress response elements in the upstream of candidate 

miRNAs of cdc2aAt is given in Appendix 3. 

The complete procedure for upstream analysis is given in the Fig-7 as flow

chart diagram. 
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CHAPTER 4 • Results and Discussion 

Comparative analysis of results [Table-1] shows that miR447 family is 

predicted as candidate miRNAs for the cell cycle gene cdc2aAt by all four 

predicting tools. While miR 161.1 is predicted by psRNATarget, RNAhybrid and 

Microlnspector, miR 163 is prdicted by psRNA Target and Micro Inspector. 

psRNATarget and RNAhybrid both predicted miR396a &b. 

psRNATarget 

miR447a,b,c, 
miR1888, 
miR414, 
miR161.1, 
miR163, 
miR172a,b, 
miR852, 
miR396a,b, 
mir835-5p, 
miR835-3p 

RNAhybrid miRanda Micro Inspector 
··----------------- ----T---- ---------, 

miR447a,b,c, i miR447a,b,c, miR447a,b, 
miRJ96a,b, 
miR161.1, 
miR172a,b, 
miR1888, 
miR835-3p, 
miR395b,c,f 
miR414 

miR861-5p, miR164a,b,c, 
miR168a,b, miR163, 
miR833-3p, miR161.1, 
miR843, miR834, 
miR848, miR395a,b,c,d,e,f, 
miR847, miR167d, 
miR854a,b,c miR851-5p, 

miR833-3p, 
miR840, 
miR398b,c, 
miR390a,b, 
miR402, 
miR854a,b,c,d 

<The miRanda results shows for both scaling parameter 2 & 3) 

Table 1 List of putative microRNAs for cdc2aAt predicted by 
different predicting tools. 

Based on minimum free energy value of miRNA and its target duplex [Table 

- 2], miR161.1 could be a potential candidate for cdc2aAt followed by miR447 

family. 

miRNAs 

miR161.1 
miR447a 
miR447b 
miR447c 
miR1888 
miR414 

miR835-Jp 
miR396a 
miR396b 
miR172a 
miR172b 
miR163 
miR852 

Minimum free energy 

-28.4 kcal/mol 
-27.7 kcallmol 
-27.7 kcallmol 
-26.3 kcallmol 
-20.2 kcallmol 
-22.3 kcallmol 
-24.3 kcallmol 
-23.6 kcallmol 
-21.8 kcallmol 
-22.6 kcallmol 
-22.6 kcal/mol 
-24.9 kcallmol 
-20.1 kcallmol 

Table 2 : The minimum free energy value of some selected 
candidate miRNAs and its target <cdc2aAt> duplex • 
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Minimum free energy is not the only criteria for selecting the candidate 

miRNA for a particular target. The symmetry of secondary structure of miRNAs and 

its complementary target sequence duples also contribute significantly. After careful 

inspection of secondary structure of duplex of all the possible candidate miRNAs 

and its target, it may be seen that the duplex of miR161.1 is slightly more 

symmetrical than that of others (Fig-8). Hence this also support the inference that 

miR161.1 is a strong candidate for cdc2aAt. The consensus prediction of all the 

four tools points to miR44 7 family. Hence miR 161 . 1 and miR44 7 family could be a 

putative candidate which contribute in the regulation of cdc2aAt. 

In animal, miRNAs target sites are usually found in 3' UTRs whereas in 

plants they are predominantly binds in coding regions and rarely in UTRs 

<Rajewsky N. 2006; Wang X. J. et. al., 2004). Our results also support this 

hypothesis <Fig- 9). 

It might be possible that there would be more discussion on the candidature 

of miR447 family and miR161.1 for cdc2aAt. Because all the available in silico 

approach for miRNA target prediction, including above four, based on the available 

information of structural and functional aspects of miRNAs and their targets. Till 

date, a very limited data resources and evidences are available about the structure, 

function and role of microRNA, so the research pertains to microRNA is currently 

under active area of investigation, specially in plant systems. 

Some experimental evidences suggests that the efficiency of a miRNA also 

depends on many other biochemical and biophysical properties of RISC such as 

degree of site accessibility, spatial dynamics of pairing etc <Bartel 2004; Kertesz 

2007). Hence to develop an efficient and high throughput method there is a need 

of some more information about different aspects of miRNAs. 

But after analyzing the above result we may say that miR447 family and I or 

miR161.1 could be the putative candidates for cdc2aAt. 
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Fig 8: Secondary structure of candidate miRNAs and its complementary 
target sequence duplex. 
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Complimentary position of different miRNAs on CDC2AAt(At3g48750) transcript 

1 nucleotides 0.3 k 

5'UTR 188 -->1 

149 <- miR163 -> 168 
423 <- miR1888 -> 442 

299 <- miR414 ->318 
194 <- miR396 -> 214 

155 <- miR395 ->180 

0.6 k 0.9 k 1.2 k 1.417 k 

1<-- 1072 3'UTR 

934 <- miR447-> 953 
957 <- miR161 -> 977 

1305 <- miR852 -> 1324 
1349 <- miR854 -> 1373 

1022 <- miR395 -> 1049 

Fig 9: Schematic representation of putative complementary sites of candidate miRNAs on cdc2aAt trancript 



Experimental results also shows that miRNAs which targets cdc2aAt also 

regulate other 6 to 7 core cell cycle genes lends support to our prediction [Table-

3]. 

447a 447b 447c 1888 414 835·5p 835-3p 396a 396b 172a 172b 161 163 852 

AT3g48750 " " " " " " " " " " " " " " AT1g47220 " " " AT1g47230 " " AT1g47870 " " " AT1g80370 " " " " " AT2g17620 " " " " AT3g01330 " " " AT4g35620 " " " " AT4g37630 " " " AT5g11300 " " " AT5g22220 " " " " AT5g48820 " " 
Table 3 : Ust of possible core cell cycle genes co-suppressed by miRNAs 

Signal values from the microarray data derived during salt stress conditions, 

reveals that 20 core cell cycle genes are down-regulated. The next logical step is 

to see whether these 20 genes are controlled by microRNAs or not. By using all 

four miRNAs target prediction computational tools with validated parameters we 

found that there are some putative miRNAs which target those 20 core cell cycle 

genes [Table-4]. 

If these candidate miRNAs regulate the expression of cdc2aAt and other 

core cell cycle genes during stress conditions, there must be an optimum 

concentration of miRNAs that could target genes more efficiently. The niicro-array 

experiment data of microRNAs [Table-51 shows that few microRNAs are up

regulated during different abiotic stress conditions such as miR396, miR 168, 

miR 171 etc. The expression of miR396 gene increases up to three folds in different 

stress conditions. While expression of miR 168 increases up to two folds, miR 171 

increases up to one and half fold(Liu et al. 2008). The work carried by Liu et al. is 

not exhaustive because it gives expression idea of a very few microRNAs. 
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Table 4 List of putative microRNAs for other down-regulated 
core cell cycle genes. <Value in parentheses show the 

minimum free energy of miRNA-target duplex) 

Core cell cycle gene Candidate miRNAs <m.f.e.) 

. <Genomiclocus) <Protein name) 

:AT1G02970 

AT1G16330 

'AT1G20930 

'AT1G76310 

WEE1 

CYCB3;1 

CDKB2;2 

CYCA1;1 

miR823(-29.3), 

miR779.1 (-27 .8), 

miR843(-28.2), 
·---,--

miR854(-27 .4), 

miR169(-29.9), 

miR837-5p(-24.7) 

miR169a(-23.5) 

miR414(-23.3) 

miR842(-26. 1 > 

miR869. 1 (-27 .1) CYCB2;4 

CYCA2;4 
---

:AT1G80370 
~--~------ ------
' AT2G17620 

•AT2G26760 

AT2G27960 

'AT2G27970 

CYCB2;1 

CYCB1;4 

CKS1 

CKS2 

miR396a(-26.3), 

miR834(-29.8), 

' miR831(-27.6), 

miR854(-31.2), 

miR405(-28.9), 
... ----- -·-···---------------

iAT3G01330 DEL3 miR162(-33.3), 

:AT3G11520 CYCB1;3 
·---~---- ···-··-··--·---------··-------·--- ---~----------' 

miR854(-31.8), 

miR414(-30.2), 

miR834(-31.6), 

miR847(-32.3), 

iAT3G50630 

1 AT4G35620 
' 
:AT4G37490 

;AT5G11300 

~AT5G27620 

KRP2 

CYCB2;2 

CYCB1;1 

CYCA2;2 

CYCH;1 
-------------------··-- ----------------------

' miR869.2(-26.9), 

miR854(-35. 1 ), 

:AT5G43080 CYCA3;1 ' miR83H-25.0), 
c------------------------ -------- ----------~----~--

:AT5G67260 CYCD3;2 ' miR854(-30.5), 

miR156a(-25.8) 

miR837-5p(-29.6) 

miR838(-25.6) 

miR405a(-28.8) 

miR447a(-23.8) 

miR447(-25.9) 

miR402(-27 .8) 

miR408(-24.5) 

miR156(-28. 7) 

miR414(-25.6) 

miR857(-22.2) 

miR83H-26.8) 

miR413(-24.4) 

miR414(-26.9) 

i 
~! 
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:Treatment 
: mlRNAs Fold change 

i 300 mM NaCI 
;miR396 2.99 
(miR168 1.91 
lmiR167 1.87 

miR165 1.82 
miR319 1.81 
miR159 1.63 

1 mlR394 1.58 

imiR156 1.56 
; miR393 1.55 

:miR171 1.50 
lmiR158 1.46 

imiR169 1.30 

i 200 mM mannitol 

I miR396 2.59 

:miR168 1.91 
!miR167 1.84 

\miR408 1.73 

! miR171 1.55 

jmiR157 1.42 

.! miR393 1.36 

I 40C 

1 miR396 3.95 

: miR397 2.08 

imiR172 1.88 

imiR169 1.79 

: miR408 1.73 
i miR168 1.71 
lmiR171 1.60 
( miR393 1.56 

imiR319 1.54 

imiR165 1.50 

! miR400 1.36 

Table 5 : Stress-response miRNAs identified by microarray analysis 
<Source : Liu H., et al. 2008 ) 

It has been found that stress responsive up-regulated genes have stress 

responsive elements in their upstream <Abe et al. 1997). If these miRNAs are over

expressed during stress conditions then it could be expected that upstream of 

miRNAs genes would have some common stress responsive cis-elements. 

The upstream analysis of miRNAs genes by using MatchTM program of 

TRANSFAC PROFESSIONAL 12.1 shows that indeed there are some stress 

responsive elements other than some unique binding sites that might helps in up

regulation during different stress conditions [Table-6). The major stress responsive 

elements are for - AtMYB, MYBAS1, GAMYB, SED, ASR1, ERF, GBP, GT-1 etc. 

While other common binding elements are for PBF, members of Dof, members of 

28 



Name of Stress responsive cis-elements Non-stressed common cis-elements 
miRNAs 

-------,---- -- -----' 
AtMYB MY BASI GAMYB SED ASR1 ERF GBP GT-1 PBF CPRF 1TGA1a RITA-1 OCSBF Knox3 BPC1 RAVl Cl Opaque2 Dof 

l.....-..... L 

miR447a v v v v v v v v v v v v v v v v v v 
miR447b v v v v v v v v v v v v v v v 
miR447 v v v v v v v v v v v v v 
MiR161.1 v v v v v v v 
miR396a v v v v v v v v v v v 
miR396b v v v v v v v v v v v 
miR414 v v v v v v v v v 

,v I 

miR163 v v v v v v v v v v v v v v v v 
miR835-5p v v v v v v v v v v v v 
miR852 v v v v v v v v 

I 
miR172a v v v v v v v 
miR172b v v v v v v v v v .v v v v v v 
miR395b v v v v v v v v v v v v v v v v 
miR39Sf v v v v v v v v 
miR395d v v v v v v v v v v v v v v v v 
m.iR395e v v v v v v v v v v v v v v v v 

Table 6 : List of putative stress response and some other common cis-elements in the upstream of the miRNAs genes 
(from MatchTM result with matrix similarity cut-off=0.90 and core similarity cut-off=0.95 ) . 
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Fig 10 : Schemalic representation of the details of tlle positions of stress response cis-elements in the upsrream of rniRNAs 
genes ( [rom MatchTM resuJt) . 



PBF, CPRF, TGA1a, RITA-1, OCSBF, Knox3, BPC1, RAV1, C1, Opaque2. 

Fig-1 0 shows the binding pattern of different stress responsive elements in 

the upstream of different candidate miRNAs genes for cdc2aAt. 

AtMYB element has role in drought- and abscisic acid- regulated gene 

expression <Abe et al. 1997). This element found in miR447a, miR 163 and 

miR396b. MYB possesses an R2R3 DNA binding domain and is known to regulate 

the expression of salt- and dehydration- responsive genes. MYB element found in 

miR447a,b, miR414, miR852, miR161.1, miR163, miR172a,b, miR396a,b, 

miR395b,c,f,a,d and miR395e. GAMYB in the cooperation with OsDof3 influences 

the promoter activity of the Gibberellic acid(GA> - responsive genes <Washio K. 

2003). GAMYB binding elements found in miR447a,b, miR161.1, miR396a, miR414, 

miR 163, miR835-5p, miR 172a, miR395d and miR395e. SED is a heat-stress

associated protein which is similar to dehydration-responsive family protein. SED 

element found in miR447a, miR414, miR852, miR163, miR172b, miR396a,b, 

miR395b,c,f,a,d and miR395e. ASR 1 <Abscisic acid stress ripening) is a water- and 

salt- stress regulated gene which encodes a zinc-dependent DNA binding protein. It 

becomes over-expressed under water- and salt- stress conditions. ASR 1 element 

identified in miR44 7b, miR 161.1, miR 163, miR 172b, miR396a, miR395b,a,d and 

miR395e. ERF is a ethylene response factor. This element found only in miR447a. 

GBP is basic penta cysteine 1. GBP element found in miR447a,b,c, miR835-5p, 

miR172b, miR396b , miR395b,d and miR395e. GT-1 is light response element. This 

motif found in miR447 family, miR396a, miR163, miR852 and miR395b,f,d and 

miR395e. 

Analysis by pattern matching program shows that the stress responsive 

elements such as AtMYC2, AtMYB2, ABRE-like, ARF, DPBF, GCC-box, members of 

MYB family and SORLIP family etc. are prominently found in upstreams of 

candidate miRNAs genes [Table-7]. 
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Name of microRNAs Elemen 
t name 

miR44 miR447b miR447c miR396b miR396a miR163 MiR16 1. miR414 miRB35·5p miRBS2 miR172a miR172b miR395d miR395e 

7a 

DREB1&2 y y 

AtMYB2 y y 

y 

y 

y 

y 

y 
~- - -- -----· ---

AtMYC2 

CB F1 

ABFs 

ABRE 

ABR£ like 

CBF2 

HSEs 

ARF 

ACE 

DPBF 

DRE- Iike 

Ell 

ERE 

GCC-box 

y y I y y 
. ~ ~- -~~-~~-~-

y 

y 

--,------

- -- ____ .[_ __ _ 
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Table 7: List of putative stress response cis-elements in the upstream of the miRNAs 

genes < Result from Pattern Matching Algorithm> 
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Fig 11 : Schematic representation of the details of the positions of stress response cis-elements in the upstream of miRNAs 
genes ( from Pattern Matching result). 



AtMYC2 binding sites were originally found in a drought-responsive gene, 

which increases responsiveness through higher sensitivity to the plant hormone 

ABA. AtMYC2 element found in almost all candidate miRNAs of cdc2aAt including 

miR44 7 family and miR 161. 1. ABRE like elements usually found in dehydration and 

low temp. responses genes. It found in miR447a, miR396b and miR414. ARF (Auxin 

response factors) found in upstream of almost all candidate miRNAs. DPBF-1 and 2 

<Dc3 Promoter-Binding Factor-1 and 2) is the basic regions of two basic leucine 

zipper proteins which binds in the proximal promoter regions of ABA-induced genes 

<Kim: SY et al., 1997). DPBF-1&2 element also found in all except miR161.1 and 

miR 172b. GCC-box promoter motif found in dehydration and low temp. responses 

genes. This motif also found in most of the candidate miRNAs. MYB elements are 

highly ubiquitous and found in different stress responsive genes. These elements 

found in almost all candidate miRNAs genes. SORLREP and SORUP are the light

response elements and also found in almost all miRNAs. 

The binding patterns for these elements are shown in Fig-11. 

From the results of MatchTM and pattern matching program it clear 

that stress responsive elements AtMYB2, AtMYC2, MYBAS1 and other members of 

MYB, SED, ASR-1, GBP, GT-1, ARF, DPBF etc. are the prominent stress responsive 

elements found in upstream of different candidate miRNAs genes [Table 6 & Table 

7]. Other non-stressed TFs such as PBF, BPC1, RAV1, members of Dof, C1, E2F 

binding motif, CBF binding site etc. are also common between these. 

Comparative analysis [Table-8] of upstream of miR447 family, miR 161.1, 

miR396 family, miR 168 family and miR 171 family shows that they contain some 

common stress response elements such as AtMYC2, AtMYB2, MYBAS1, GAMYB, 

ASR1, ERFGT-1, ARF and DPBF. 
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Table 8: Putative stress-responsive binding elements in the upstream of miR447 
family, miR 161.1, miR396 family, miR168 family, miR171 family. 

Hence from the above analysis we may say that the expression pattern of 

miR44 7 family and miR 161. 1 will be more or less similar to miR396 or miR 168 or 

miR171 under different stress conditions. 

Expression profile from microarray data shows that some other common TFs 

along with stress responsive TFs are also up-regulated during different stress 

conditions <Fig-12) which further support our hypothesis that miR447 family, 

miR 161. 1 genes and others are up-regulate during stress conditions. 

Regulation of a gene depends upon combinatorial action of different cis

elements and the interaction of the factors binding to them. The above stress 

responsive binding elements may regulate miRNAs genes either directly or indirectly 

via different regulatory pathways during different stress conditions. Elements for 

AtMYC and AtMYB2 in the promoter of rd22 gene directly binds with their factors, 

such as rd22BPHMYC) and AtMYB2<MYB> respectively, under dehydration-stressed 

conditions mediated by abscisic acid<ABA> <Abe H. et al., 1997). While it has been 

shown that under different mineral nutrient excessive condition the level of 
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gibberellic acid <GAs> increases up to 27% <Battal P., 2004) which may leads to 

expression of GAs responsive genes regulated by GAMYB factors. 

The binding patterns of different stress response TFs <Fig 1 0 & Fig 11 ) shows 

that AtMYC, MYBAS, GAMYB and ARF is highly ubiquitous and predominantly lie 

in the distal promoter regions. Pattern matching program shows AtMYC is flanked 

with DPBF and MYB. There is also highly repeating of AtMYC, ARF, MYB4, 

SORLIP2 and others motifs in the upstream of all miRNAs genes. 

MatchTM result show that in the upstream of miR447 family GBP lies in the 

upstream of core promoter and flanked by GT -1. This specificity may give a unique 

regulatory pathway for miR447 family. Our proposed regulatory pathway for 

cdc2aAt has been depicted in fig 13. 

Hence we may say that the different stress responsive binding elements in 

the upstream of miRNAs genes may have direct or indirect role in their regulation. 

Our computational analysis indicates that linkage between miR447 family and 

the cell cycle gene cdc2aAt. This prediction has to be validated by experimental 

means. 
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Fig 12 : Expression profile of some common stress responsive TFs during different 
stress condition (Source: NASC array). 
[ Blue - salt, Red- cold, Yellow - Osmotic ] 
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Fig 13: Proposed miRNAs mediated regulatory pathways for cdc2aAt. 



Conclusion 



CHAPTER 5 : Conclusion 

It is known that cell cycle gene cdc2aAt is down-regulated during stress 

conditions. The role of miRNAs in the down-regulation of cell cycle gene cdc2aAt 

and its possible mechanism is not clear. We investigated this aspect through in 

silico approach. Comparative computational analysis shows that miR44 7 family 

and miR 161. 1 are the putative candidates which targets cdc2aAt. The published 

data shows that the expression of a few miRNAs, such as miR396, increases up to 

three fold during stress conditions. Analysis of upstream sequence of these miRNAs 

shows that it contain stress responsive cis-elements, such as AtMYB, MYBAS1, ASR-

1, SED, CBF etc., and also share some common elements feature of the miR396. 

Hence it could be possible that the expression profile of miR447 family and 

miR 161. 1 will also show its up-regulation during different stress conditions. These 

analysis further support our hypothesis that miR44 7 family and miR 161. 1 are 

very likely to be involved in the regulation of cdc2aAt and other stressed down

regulated core cell cycle genes. 

Published expression profile data shows up-regulation of some TFs during 

stress conditions which may directly or indirectly regulates the expression of 

miRNAs. But these data are very old and hence it could not be possible to obtain 

information regarding some predicted stress induced TFs. 

We conclude that the miR44 7 family and/or miR 161. 1 are the strong 

potential candidates which may target cell cycle gene cdc2aAt and there is a 

need for wet lab verification to confirm our findings. Future course of investigation 

will be to study all cell cycle related genes in Arabidopsis. 

The summary of our findings can be briefly stated as follows : 

(a) miRNA44 7 family and miR 161 .1 are the potential candidates for the 

plant cell cycle gene cdc2aAt during stress conditions. 
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<b> Upstream analysis shows that stress responsive TFs bind to the upstream 

regions of candidate miRNAs to regulate them. 

(c) It is evident that each of these miRNAs is having a unique stress 

responsive elements and (or) may have a different regulatory pathway. 

(d) Out of 20 down-regulated cell cycle genes 3 are targeted by miR447 

families. 
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Appendix 



Appendix A 

Table : List of stress.responsive TFs binding cis-elements. 
(source: AGRIS and AtcisDB) 

Name Consensus motif 

AtMYB2 BS in RD22 (MYB) CT AACCA 

AtMYC2 BS in RD22 (BHLH) CACATG 

i Title 

i Drought-responsive element, mediated 
i through higher sensitivity to the plant 
! hormone ABA. 

i Drought-responsive element, mediated 
i through higher sensitivity to the plant 
i hormone ABA. 

' I 
I 

~---------------------7-----------------L ____ _ 

j Improving plant drought, salt, and freezing : 
: tolerance by gene transfer of a single stress- i 

DREB1&2 BS in rd29a (AP2- TACCGACAT 
EREBP) 

i inducible transcription factor ! 
~----------------------+---------------- I I 

ABFs binding site motif 

ABRE binding site motif 

CACGTGGC 

(C!f)ACGTGGC 

! A plant leucine zipper protein that 
I recognizes an abscisic acid response 
1 element 

! CBF2 binding site motif (AP2- CCACGTGG i The cis-regulatory element involved in 
i EREBP) i ABA and water-stress responses 

-------------r-----
1 HSEs binding site motif AGAANNTTCT I Heat stress response element 

----~------------------------------~ 

i ARF binding site motif TGTCTC i Binding element of auxin response factor 
ir--A_C __ E_p_r_o_m_o-te_r_m __ o_ti_f -------+-G-A_C_A_C __ G_T_A_G_A------i-1 UV ___ /b_l_u_e,_li_g_h_t--re-s-ponse elements 

i DPBF1&2 binding site motif ACACNNG I' AHA-responsive and embryo-specification i 
I 

1 
elements in the Dc3 promoter 

I DRE-like promoter 

I ElL binding site in ERF 

I ERE promoter motif 
I 

I GCC-box promoter motif 

I 

(AJG!T) I Response to Environmental Stresses 
(A/G)CCGACN(Arr) I 
TTCAAGGGGGCAT i ETHYLENE-INSENSITIVE3 and 
GTATCTTGAA I ETHYLENE-RESPONSE element 

I 
TAAGAGCCGCC /ethylene-responsive region in the promoter 

1 of a tobacco class I chitinase gene J 

GCCGCC I Molecular responses to dehydration and low I 
I temperature ! 

TGTGTGGTTAATAT I light-responsive elements upstream of the I 
G rbcS-3A gene. 

I GT -promoter motif 

----------~--------------~+------------------------------~ 

L TRE promoter motif ACCGACA low-temperature-induced response element 



: MRE motif in CHS (MYB) 

OBP-1-4-5 BS in GST6 
(C2C2-Dof) 

: ERFl BS in AtCHl-B 

i GBFl/2/3 BS in ADHl 

i MYBl binding site motif 
!(MYB) 

: MYB2 binding site motif 
i(MYB) 

! MYB3 binding site motif 
j(MYB) 
1 

MYB4 binding site motif 
!(MYB) 

! I box promoter motif 

! PRHA BS in PALl 

iTCTAACCTACCA 

I 
! TACACTTITGG 

)GccGcc 
! 

jccACGTGG 
! 

\ (A/C}TCC(A/T)ACC 

i 
! T AACT(G/C}GTT 

I 
ITAACTAAC 

A(A/C)C(A/T)A(A/C) 
c 

·------------ ----~--

IdentificationUV /blue light-response 
elements in the Arabidopsis thaliana 

· chalcone synthase promoter 

; promoter of a H202-inducible, Arabidopsis 
! glutathione S-transferase gene contains 
:closely linked OBF- and OBPl-binding RT 

: ETHYLENE-INSENSITIVE3 and 
• ETHYLENE-RESPONSE element 

; a maize G-box binding factor that is 
i induced by hypoxia 

, G-box-binding factor 

• MYB transcription factors 

1 
response to environmental stresses. 

response to environmental stresses 

GATAAG ! An evolutionarily conserved protein 
; binding sequence upstream of a plant light
! regulated gene 

TAATTGACTCAATT ; auxin-induced expression element of the ----i 

A ; Arabidopsis prha homeobox gene 
~----------~,---~~----

SORLREPl 

SORLREP2 

SORLREP3 

SORLREP4 

SORLREP5 

1 TT(A/T}TACT AGT 

' 
jATAAAACGT 

\ 
I 
ITGTATATAT 

/cTCCTAATT 

: key promoter motifs involved in the 
; network of light-regulated gene expression 
1 key promoter motifs involved in the 
:network of light-regulated gene expression 

key promoter motifs involved in the 
network of light-regulated gene expression , 

·--, 
1 key promoter motifs involved in the 
:network of light-regulated gene expression 

1 TTGCATGACT • key promoter motifs involved in the 
1 :network of light-regulated gene expression 

~-----------+---, ----------~--

1 AGCCAC 1 key promoter motifs involved in the SORLIPl 

1 
' network of light-regulated gene expression 

SORLIP2 J GGGCC key promoter motifs involved in the 
I i network of light-regulated gene expressio~ 

1,

1 CTCAAGTGA key promoter motifs involved in the 
network of light-regulated gene expression 

SORLIP3 

------,-----------------~----

SORLIP4 1 GT ATGA TGG key promoter motifs involved in the 
i network of light-regulated gene expression 

r-----------+--~~------~ 

i GAGTGAG key promoter motifs involved in the SORLIP5 
I network of light-regulated gene expression 
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Appendix B 
Result of MatchTM program 

Scanning sequence ID: •icrorna_miR447a 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$PBF_Ol 103 (+) 0.99 gatAAAAGgga PBF · 

P$DOF _Q2 103 (+) 0.94 gatAAAAGgga Dot 

P$PBF_Q2 106 (+) 1 aAAAGG PBF 

P$GTl_Q6 160 (+) 0.91 GTGAAca GT-1 

P$GBP_Q6 165 (+) 0.91 cacCACGTtgag GBP 

P$CPRF3_Q2 166 (+) 0.92 acCACGTtga CPRF-3 

P$CPRF2_Q2 166 (+) 0.94 acCACGTtga CPRF-2 

P$02_02 166 (+) 0.97 acCACGTtga Opaque-2 

P$TGA1A_Q2 166 (+) 0.96 acCACGTtga TGAla 

P$CPRF3_01 166 (+) 0.93 acCACGTtga CPRF-3 

P$CPRF2_01 166 (+) 0.94 acCACGTtga CPRF-2 

P$RITA1_01 167 (+) 0.97 cCACGTt RITA-1 
P$0CSBF1_01 168 (+) 1 CACGT OCSBF-1 

P$KNOX3_01 206 (+) 0.96 attaTGACAaaa Knox3 
P$ATMYB77_01 234 (+) 0.9 aatgggCGGTTcg AtMYB-77 

P$ERF2_01 283 (+) 0.93 tgCCGCC ERF2 

P$SED_Q2 333 (+) 0.99 ctctCCTTTt SED 

P$BPC1_Q2 436 (+) 0.99 AGAAAt BPCl 

P$PBF _01 446 (+) 0.97 gcgAAAAGgga PBF 

P$DOF_Q2 446 (+) 0.95 gcgAAAAGgga Dot 
P$PBF_Q2 449 (+) aAAAGG PBF 

P$BPC1_Q2 459 (+) AGAAAa BPC1 

P$GAMYB_Q2 629 (+) 0.91 ttggtACAACaca GAMYB 

P$RAV1_01 632 (+) 0.95 gtaCAACAcata RAVl 

P$C1_Q2 662 (+) 0.93 aaAACT Aacat C1 

P$MYBAS1_01 664 (+) 0.98 aaCT AACatat MYBAS1 

P$BPC1_Q2 684 (+) 0.99 AGAAAc BPCl 

P$RAV1_02 853 (+) 0.99 ttcACCTGccat RAV1 

Scanning sequence ID: licrorna_miR447b 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$GBP_Q6 183 (+) 0.91 lcaCACGTgtgt GBP 

P$HBP1A_Q2 184 (+) 0.91 cacACGTGtg HBP-la 

P$CPRF_Q2 184 (+) 0.92 caCACGTgtg CPRF-1 

P$TAF1_Q2 184 (+) 1 0.95 cacACGTGtg TAF-1 

P$CPRF3_Q2 184 (+) 1 0.98 caCACGTgtg CPRF-3 

P$CPRF2_Q2 184 (+) 0.99 caCACGTgtg CPRF-2 

P$02_02 184 (+) 0.95 caCACGTgtg Opaque-2 

P$TGA1A_Q2 184 (+) 0.99 caCACGTgtg TGAla 

P$EMBP1_02 184 (+) 0.92 cacACGTGtg EmBP-lb 

P$CPRF1_01 184 (+) 0.94 caCACGTgtg CPRF-1 

P$TAF1_01 184 (+) 0.97 cacACGTGtg TAF-1 

P$CPRF3_01 184 (+) 0.98 caCACGTgtg CPRF-3 

P$CPRF2_01 184 (+) 0.99 caCACGTgtg CPRF-2 

P$RITA1_01 185 (+) 0.98 aCACGTg RITA-1 

P$BHLH66_01 185 (+) 0.92 aCACGTgt bHLH66 
P$0CSBF1_01 186 (+) 1 CACGT OCSBF-1 

P$GT1_Q6 193 (+) 0.91 GTGAAga GT-1 

P$ALFIN1_ Q2 194 (+) 0.96 tgaagaGTGGGgagt Alfinl 

P$PBF_01 236 (+) 0.96 cggAAAAGtcg PBF 

P$DOF_Q2 236 (+) 0.94 cggAAAAGtcg Dol 

P$DOF1_01 253 (+) 0.98 cttTAAAGaat Doll 

P$PEND_Ol 376 (+) 0.96 tAAGAAtt PEND 

P$PBF_Ol 393 (+) 0.99 cagAAAAGaga PBF 

P$DOF_Q2 393 (+) 0.95 cagAAAAGaga Dol 

P$BPC1_Q2 394 (+) AGAAAa BPCl 

P$BPC1_Q2 401 (+) AGAAAa BPCl 

P$Cl_Q2 466 (+) 0.92 gaAACTAaatt C1 

P$BPC1_Q2 492 (+) 0.99 AGAAM. BPCl 

P$GBP_Q6 581 (+) 0.91 agaCACGTgttt GBP 

P$EMBP1_Q2 582 (+) 0.96 gaCACGTgtt EmBP-1 

P$HBP1A_Q2 582 (+) 0.92 gacACGTGtt HBP-la 
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P$CPRF_Q2 582 (+) 0.97 gaCACGTgtt CPRF-1 

P$TAFl_Q2 582 (+) 0.97 gacACGTGtt TAF-1 

P$CPRF3_Q2 582 (+) 0.98 gaCACGTgtt CPRF-3 

P$CPRF2_Q2 582 (+) 0.99 gaCACGTgtt CPRF-2 

P$02_02 582 (+) 0.95 gaCACGTgtt Opaque-2 

P$TGA1A_Q2 582 (+) 0.98 gaCACGTgtt TGAla 

P$EMBP1_02 582 (+) 0.93 gacACGTGtt EmBP-lb 

P$CPRF1_01 582 (+) 0.97 gaCACGTgtt CPRF-1 

P$TAF1_01 582 (+) 0.98 gacACGTGtt TAF-1 

P$CPRF3_01 582 (+) 0.99 gaCACGTgtt CPRF-3 

P$CPRF2_01 582 (+) 0.99 gaCACGTgtt CPRF-2 

P$TGA1B_Ol 582 (+) 0.95 gaCACGTgtt TGAlb 

P$RITA1_01 583 (+) 0.98 aCACGTg RITA·l 

P$BHLH66_01 583 (+) 0.92 aCACGTgt bHLH66 
P$0CSBF1_01 584 (+) 1 CACGT OCSBF-1 

P$ASR1_01 621 (+) 1 ACCCA ASR-1 

P$Cl_Q2 648 (+) 0.92 aaAACTAtact Cl 

P$KNOX3_01 661 (+) 0.96 tgatTGACAata Knox3 

P$GAMYB_Q2 668 (+) 0.92 caataACAACata GAM VB 

P$RAV1_01 671 (+) 0.96 taaCAACAtatc RAVl 

P$GBP_Q6 679 (+) 0.92 tatCACGTtcaa GBP 

P$CPRF3_Q2 680 (+) 0.91 atCACGTtca CPRF-3 

P$CPRF2_Q2 680 (+) 0.93 atCACGTtca CPRF-2 

P$02_02 680 (+) 0.93 atCACGTtca Opaque-2 

P$TGA1A_Q2 680 (+) 0.96 atCACGTtca TGAla 

P$CPRF3_01 680 (+) 0.92 atCACGTtca CPRF-3 

P$CPRF2_01 680 (+) 0.93 atCACGTtca CPRF-2 

P$RITA1_01 681 (+) 0.97 tCACGTt RITA-1 
P$0CSBF1_01 682 (+) 1 CACGT OCSBF-1 

P$BPCl_Q2 690 (+) 0.99 AGAAAc BPCl 

P$TEIL_Ol 786 (+) 0.92 ATGTAtat TEll 

P$GT1_Q6 852 (+) 0.91 GTAAAca GT-1 

P$RAV1_02 878 (+) 0.99 tlcACCTGccat RAVl 

Scanning sequence ID: licrorna_miR447c 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$BZR1_01 38 (+) 0.9 CGTGCt BZRl 
P$TAF!_Q2 106 (+) 0.92 cttACGTGat TAF-1 

P$TAF1_01 106 (+) 0.94 cttACGTGat TAF-1 

P$ATHB5_01 136 (+) 0.92 ctaTTATTg ATHB-5 

P$GBP_Q6 230 (+) 0.91 tcaCACGTgtgt GBP 

P$HBP1A_Q2 231 (+) 0.91 cacACGTGtg HBP-la 

P$CPRF_Q2 231 (+) o:92 caCACGTgtg CPRF-1 

P$TAFl_Q2 231 (+) 0.95 cacACGTGtg TAF-1 

P$CPRF3_Q2 231 (+) 0.98 caCACGTgtg CPRF-3 

P$CPRF2_Q2 231 (+) 0.99 caCACGTgtg CPRF-2 

P$02_02 231 (+) 0.95 caCACGTgtg Opaque-2 

P$TGA1A_Q2 231 (+) 0.99 caCACGTgtg TGAla 

P$EMBP1_02 231 (+) 0.92 cacACGTGtg EmBP-lb 

P$CPRF1_01 231 (+) 0.94 caCACGTgtg CPRF-1 

P$TAF1_01 231 (+) 0.97 cacACGTGtg TAF-1 

P$CPRF3_01 231 (+) 0.98 caCACGTgtg CPRF-3 

P$CPRF2_01 231 (+) 0.99 caCACGTgtg CPRF-2 

P$RITA1_01 232 (+) 0.98 aCACGTg RITA-1 

P$BHLH66_01 232 (+) 0.92 aCACGTgt bHLH66 
P$0CSBF1_01 233 (+) 1 CACGT OCSBF-1 

P$GT1_Q6 240 (+) 0.91 GTGAAga GT-1 

P$ALFIN1_ Q2 241 (+) 0.96 tgaagaGTGGGgagt Alfinl 

P$PBF_Ol 283 (+) 0.96 cggAAAAGtcg PBF 

P$DOF_Q2 283 (+) 0.94 cggAAAAGtcg Dol 

P$00Fl_Ol 300 (+) 0.98 cttTAAAGaga Doll 

P$00Fl_Ol 346 (+) 0.98 cacTAAAGtct Doll 

P$RAV1_01 443 (+) 0.99 tagCAACAaaaa RAVl 

P$PBF_Ol 453 (+) 0.98 aaaAAAAGaaa PBF 

P$DOF_Q2 453 (+) aaaAAAAGaaa Dol 
P$BPCl_Q2 459 (+) 0.99 AGAAAI BPCl 

P$PBF_Ol 471 (+) 0.96 gaaAAAAGatg PBF 

P$DOF_Q2 471 (+) 0.98 gaaAAAAGatg Dol 
P$PBF_Ol 482 (+) 0.97 tagAAAAGtct PBF 

P$00F_Q2 482 (+) 0.94 tagAAAAGtct Dol 
P$BPCl_Q2 483 (+) 1 AGAAAa BPCl 

P$TEIL_Ol 538 (+) 0.93 ATGTAtgt TElL 

P$Cl_Q2 667 (+) 0.93 aaAACT Aacat Cl 
P$MYBAS1_01 669 (+) 0.98 aaCT AAcatat MYBASl 
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P$BPC1_Q2 688 (+) 0.99 AGAAAc BPCl 

P$SBF1_01 782 (+) 0.92 ctatatTTAMaag SBF-1 

P$DOF2_01 788 (+) 0.99 ttaaAAAGCtg Dol2 

P$DOF3_01 788 (+) 0.98 naaAAAGCtg Dol3 

P$PBF_01 788 (+) 0.97 ttaAAAAGctg PBF 

P$DOF_Q2 788 (+) 0.97 naAAAAGctg Dol 

P$SPF1_Q2 813 (+) 0.92 gcATAGTata SPF1 

P$P _01 836 (+) 1 acCTACCag p 

P$AGP1_01 943 (+) 0.94 agAGATCtgt AGPl 

P$ARR10_01 945 (+) 0.98 AGATCtg ARRlO 

Scanning sequence ID: nicroma_miR414 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$SED_Q2 46 (+) 1 0.97 nctCCTTTa SED 

P$Cl_Q2 65 (+) 0.95 aaAACTActag C1 

P$SBF1_01 103 (+) 0.92 nanaTT AAAna SBF-1 

P$BPC1_Q2 191 (+) AGAAAa BPCl 

P$Cl_Q2 201 (+) 0.95 caAACTAatta C1 

P$PBF_01 208 (+) 0.97 anAAAAGtat PBF 

P$DOF_Q2 208 (+) 0.95 anAAAAGtat Dol 

P$ATHB1_01 242 (+) 0.94 acataA TT A Ttccg Athb-1 

P$ATHB5_01 245 (+) 0.92 taaTTATTc ATHB-5 

P$PBF_Ol 284 (+) 0.97 mAAAAGaag PBF 

P$DOF_Q2 284 (+) 0.95 mAAAAGaag Dol 

P$PBF_Ol 293 (+) 0.96 agaAAAAGna PBF 

P$BPC1_Q2 293 (+) 1 AGAAAa BPCl 

P$DOF _Q2 293 (+) 0.98 agaAAAAGtta Dol 

P$ABZ1_01 312 (+) 0.95 aagnACGTGgtcc ABZl 

P$TAF1_Q2 314 (+) 0.94 gttACGTGgt TAF-1 

P$EMBP1_02 314 (+) 0.93 gnACGTGgt EmBP-lb 

P$TAF1_01 314 (+) 0.96 gttACGTGgt TAF-1 

P$DOF1_01 361 (+) 0.98 tnTAAAGctg Doll 

P$DOF2_01 361 (+) 1 mtAAAGCtg Dol2 

P$DOF3_01 361 (+) 0.97 mtAAAGCtg Dol3 

P$KNOX3_01 369 (+) 0.96 ctgtTGACAaaa Knox3 

P$PBF_Ol 374 (+) 0.97 gacAAAAGaaa PBF 

P$DOF_Q2 374 (+) 0.94 gacAAAAGaaa Dol 

P$BPC1_Q2 380 (+) AGAAAa BPCl 

P$PBF_Ol 381 (+) 0.97 gaaAAAAGaaa PBF 

P$DOF_Q2 381 (+) gaaAAAAGaaa Dol 

P$BPC1_Q2 387 (+) AGAAAa BPCl 

P$PBF_Q2 400 (+) 0.96 cAAAGG PBF 

P$Cl_Q2 422 (+) 0.94 nAACTAgata Cl 

P$SED_Q2 460 (+) 0.92 cgaaCCTTTt SED 

P$Cl_Q2 634 (+) 0.96 caAACTActta Cl 

P$KNOX3_01 653 (+) 0.98 cttgTGACAact Knox3 
P$GAMYB_Q2 654 (+) 0.95 ttgtgACAACtga GAMYB 

P$KNOX3_01 660 (+) 0.98 caacTGACAagt Knox3 
P$SBF1_01 717 (+) 0.92 tcatctTTAATatt SBF-1 

P$RAV1_01 740 (+) 0.95 actCAACAgatc RAV1 

P$AGP1_01 745 (+) 0.95 acAGATCttt AGPl 

P$ARR10_01 747 (+) 0.96 AGATCtt ARRlO 

P$MYBAS1_01 832 (+) 0.95 gaCTAACaaaa MYBASl 

P$BPC1_Q2 862 (+) AGAAAa BPCl 

P$DOF1_01 879 (+) 0.97 ggcTAAAGtn Doll 

P$SED_Q2 932 (+) 0.94 acaaCCTTTg SED 

P$KNOX3_01 936 (+) 0.97 ccttTGACAtca Knox3 

SCanning sequence ID: :roma_miR835_5p 

matrix position (strand) core matrix sequence factor 
identifrer match match name 

P$BZR1_01 14 (+) 0.9 CGTGCt BZRl 

P$BPC1_Q2 24 (+) 0.99 AGAAAI BPCl 

P$PBF_Ol 34 (+) 0.97 aaaAAAAGgta PBF 

P$DOF _Q2 34 (+) 0.98 aaaAAAAGgta Dol 
P$PBF _Q2 37 (+) aAAAGG PBF 

P$GAMYB_Q2 64 (+) 0.91 gacgaACAACtct GAMYB 

P$BPC1_Q2 120 (+) 0.99 AGAAAt BPC1 

P$BPC1_Q2 143 (+) 1 1 AGAAAa BPC1 

P$DOF2_01 188 (+) 1 0.98 attcAAAGCta Dof2 

P$DOF3_01 188 (+) 0.98 attcAAAGCta Dof3 

P$P_01 194 (+) 0.92 agCTACCta p 
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P$DOF1_01 289 (+) 0.98 tatT AAAGatg Doll 

P$Cl_Q2 305 (+) 0.94 taAACT Ataat Cl 

P$ABZ1_01 387 (+) 0.9 ttctcACGTGactc ABZl 

P$GBP_Q6 388 (+) 0.95 tctCACGTgact GBP 

P$HBP1A_Q2 389 (+) 0.96 ctcACGTGac HBP-la 

P$TAF1_Q2 389 (+) 0.97 ctcACGTGac TAF-1 

P$CPRF3_Q2 389 (+) 0.99 ctCACGTgac CPRF-3 

P$CPRF2_Q2 389 (+) 1 ctCACGTgac CPRF-2 

P$02_02 389 (+) 0.97 ctCACGTgac Opaque-2 

P$TGA1A_Q2 389 (+) ctCACGTgac TGAla 

P$CGl_Q6 389 (+) 0.92 ctCACGTgact CGl 

P$CPRF1_01 389 (+) 0.91 ctCACGTgac CPRF-1 

P$TAF1_01 389 (+) 0.98 ctcACGTGac TAF-1 

P$CPRF3_01 389 (+) ctCACGTgac CPRF-3 

P$CPRF2_01 389 (+) ctCACGTgac CPRF-2 

P$TGA18_01 389 (+) 0.94 ctCACGTgac TGAlb 

P$RITA1_01 390 (+) 1 tCACGTg RITA-1 

P$BHLH66_01 390 (+) 0.92 tCACGTga bHLH66 
P$0CSBF1_01 391 (+) 1 CACGT OCSBF-1 

P$AGP1_01 557 (+) 0.95 ttAGATCtgc AGPl 

P$ARR10_01 559 (+) 0.98 AGATCtg ARRlO 

P$SBF1_01 731 (+) 0.92 atttgaTT AAAaat SBF-1 

P$PBF_Ol 846 (+) 0.96 tggAAAAGaac PBF 

P$DOF_Q2 846 (+) 0.95 tggAAAAGaac Dol 

P$KNOX3_01 864 (+) 0.96 gcaa TGACAaac Knox3 
P$PBF_Ol 873 (+) 0.96 aacAAAAGan PBF 

P$DOF_Q2 873 (+) 0.93 aacAAAAGatt Dol 

P$PBF_Q2 916 (+) 0.96 cAAAGG PBF 

P$02_03 926 (+) 0.93 GATGAgatgt Opaque·2 

Scanning sequence ID: nicrorna _ miR852 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$KNOX3_01 47 (+) 0.97 tgaaTGACAtct Knox3 

P$KNOX3_01 237 (+) 0.98 mgTGACAm Knox3 

P$BPC1_Q2 306 (+) 0.99 AGAAAc BPCl 

P$MYBAS1_01 470 (+) 0.96 tgCCAACttca MYBASl 

P$BPC1_Q2 528 (+) AGAAAa BPCl 

P$PBF_Ol 529 (+) 0.95 gaaAAAAGgtt PBF 

P$DOF_Q2 529 (+) 0.98 gaaAAAAGgtt Dol 

P$PBF_Q2 532 (+) 1 aAAAGG PBF 

P$SED_Q2 623 (+) gmCCTTTt SED 

P$PEND_Ol 683 (+) 0.9 gAAGAAgt PEND 

P$PBF_Q2 703 (+) 0.96 cAAAGG PBF 

P$KNOX3_01 831 (+) 0.97 ggnTGACAatt Knox3 

P$GTl_Q6 925 (+) 0.97 GTGAAaa GT-1 

P$SPF1_Q2 941 (+) 0.95 aaATAGTatc SPFl 

P$RAV1_01 948 (+) 1 0.93 atcCAACAtctg RAVl 

P$MYBAS1_01 948 (+) 1 0.98 atCCAACatct MYBASl 

SCanning sequence ID: crorna_miR161_2 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$PBF_Ol (+) 0.99 cagAAAAGgga PBF 

P$DOF_Q2 8 (+) 0.95 cagAAAAGgga Dol 

P$BPC1_Q2 9 (+) 1 AGAAAa BPCl 

P$PBF_Q2 11 (+) aAAAGG PBF 

P$BPC1_Q2 43 (+) AGAAAa BPCl 

P$DOF2_01 49 (+) 0.99 caagAAAGCta Dof2 

P$DOF3_01 49 (+) 0.99 caagAAAGCta Dof3 

P$BPC1_Q2 51 (+) AGAAAg BPCl 

P$DOF1_01 55 (+) 0.99 agcTAAAGaga Doll 

P$BPC1_Q2 114 (+) 0.99 AGAAAt. BPCl 

P$Cl_Q2 214 (+) 0.95 aaAACT Alctc Cl 
P$ASR1_01 242 (+) 1 ACCCA ASR-1 
P$ASR1_01 263 (+) 1 ACCCA ASR-1 

P$PBF_Ol 274 (+) 0.97 catAAAAGtac PBF 

P$DOF_Q2 274 (+) 0.95 catAAAAGtac Dol 
P$ASR1_01 283 (+) ACCCA ASR-1 

P$TEIL_Ol 437 (+) 0.92 ATGTAtat TEll 

P$PBF_Ol 458 (+) 0.97 ataAAAAGtac PBF 

P$DOF_Q2 4S8 (+) ataAAAAGtac Dol 
P$ASR1_01 467 (+) ACCCA ASR-1 
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P$ASR1_01 505 (+) 1 ACCCA ASR-1 
P$PEND_Ol 628 (+) 0.96 tAAGAAlt PEND 

P$MYBAS1_01 819 (+) 0.95 acCT AACtccg MYBASl 
P$GAMYB_Ol 868 (+) 0.92 CAACCttc GAMYB 
P$MYBAS1_01 886 (+) 0.98 ctCT AACtcat MYBASl 

scanning sequence tD: 'licrorna_miR163 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$DOF2_01 34 (+) 0.98 tcccAAAGCcg Dol2 
P$DOF3_01 34 (+) 0.98 tcccAAAGCcg Dol3 

P$DOFl_Ol 48 (+) 0.99 attT AAAGtga Doll 

P$GTl_Q6 55 (+) 0.97 GTGAAaa GT-1 
P$PBF_Ol 56 (+) 0.96 tgaAAAAGaag PBF 

P$DOF_Q2 56 (+) 0.99 tgaAAAAGaag Dol 

P$02_Q2 76 (+) 0.93 atggtGACGTgaa Opaque-2 
P$A8Z1_01 77 (+) 0.93 tggtgACGTGaaac ABZ1 

P$HBP1A_Q2 79 (+) 0.91 gtgACGTGaa HBP-1a 

P$TAF1_Q2 79 (+) 0.94 gtgACGTGaa TAF-1 
P$TAF1_01 79 (+) 0.96 gtgACGTGaa TAF·1 

P$TGA1B_Ol 79 (+) 0.94 gtGACGTgaa TGA1b 
P$PBF_01 172 (+) 0.96 gatAAAAGact PBF 
P$DOF_Q2 172 (+) 0.93 gatAAAAGact Dol 
P$DOF1_01 218 (+) 0.97 tggTAAAGacg Doll 
P$GTl_Q6 220 (+) 0.91 GTAAAga GT-1 

P$PBF_01 258 (+) 0.98 cagAAAAGtgt PBF 

P$DOF_Q2 258 (+) 0.94 cagAAAAGtgt Dol 
P$BPC1_Q2 259 (+) 1 AGAAAa BPC1 

P$KNOX3_01 314 (+) 0.97 gcttTGACAm Knox3 

P$KNOX3_01 411 (+) 0.96 aaaaTGACAata Knox3 
P$DOF2_01 455 (+) 0.99 maAAAGCct 0012 
P$DOF3_01 455 (+) 0.98 maAAAGCct Dol3 
P$PBF_01 455 (+) 0.97 mAAAAGcct PBF 

P$DOF_Q2 455 (+) 0.93 tttAAAAGcct Dol 

P$SPF1_Q2 511 (+) 0.96 laATAGTaga SPF1 
P$GAMYB_Q2 566 (+) 0.95 tataaACAACaaa GAMYB 

P$RAV1_01 569 (+) 0.95 aaaCAACAaata RAV1 

P$ATMYB77_01 606 (+) 0.97 tgtagaCAGTTag AtMYB-77 
P$AGP1_01 626 (+) 0.9 caAGATCaaa AGP1 

P$PBF_01 636 (+) 0.97 taaAAAAGacc PBF 
P$DOF_Q2 636 (+) 0.98 taaAAAAGacc Dol 

P$SED_Q2 641 (+) 0.93 aagaCCTTTt SED 
P$ASR1_01 665 (+) ACCCA ASR-1 

P$GAMYB_Q2 667 (+) 0.93 ccacgACAACgac GAMYB 
P$MYBAS1_01 715 (+) 0.99 acCCAACgacc MYBAS1 

P$ASR1_01 715 (+) ACCCA ASR-1 
P$BPC1_Q2 770 (+) 1 AGAAAa BPC1 

P$HBP1B_Q6 787 (+) 0.92 ttcgtacaCGTCAt HBP-1b 
P$CPRF3_Q2 791 (+) 0.96 taCACGTcat CPRF-3 

P$CPRF2_Q2 791 (+) 0.96 taCACGTcat CPRF-2 

P$02_02 791 (+) 0.96 taCACGTcat Opaque-2 

P$TGA1B_Q2 791 (+) 0.93 tacACGTGat TGA1b 
P$TGA1A_Q2 791 (+) 0.98 taCACGTcat TGA1a 

P$HBPAl_Q6_01 791 (+) 0.91 tacaCGTCAt HBP-la 
P$CPRF3_01 791 (+) 0.98 taCACGTcat CPRF-3 
P$CPRF2_01 791 (+) 0.97 taCACGTcat CPRF-2 
P$RITA1_01 792 (+) 0.96 aCACGTc RITA-1 

P$0CSBF1_01 793 (+) 1 CACGT OCSBF-1 
P$BPCl_Q2 B44 (+) 0.99 AGAAAc BPCl 

P$Cl_Q2 645 (+) 0.92 gaAACTAmt Cl 
P$C1_Q2 854 (+) 0.96 ttAACT Aacac C1 

P$MYBAS1_01 856 (+) 0.94 aaCT AACacgg MVBASl 
P$PBF_Ol 923 (+) 0.97 atcAAAAGtct PBF 
P$DOF_Q2 923 (+) 0.92 atcAAAAGtct Dol 
P$PBF_Q2 943 (+) 0.96 cAAAGG PBF 

Scanning sequence ID: •icroma_miR172a 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$RAV1_01 23 (+) 0.92 tgtCAACAatca RAVl 
P$RAV1_01 53 (+) 0.93 aaaCAACAnca RAVl 

P$MVBAS1_01 223 (+) 0.95 tgCT AACacaa MVBASl 
P$RAV1_01 228 (+) 0.92 acaCAACAacat RAVl 
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P$GAMYB_Q2 228 (+) 0.92 acacaACAACatt GAMYB 

P$RAV1_01 :m (+) 0.93 caaCAACAtte<: RAVl 

P$BPC1_Q2 251 (+) 1 AGAAAa BPCl 

P$DOF1_01 267 (+) 0.97 mTAAAGtga Doll 

P$ATHB5_01 323 (+) 0.93 ccaTTATT9 ATHB-5 

P$PBF_Ol 381 (+) 0.97 ca9AAAAGtac PBF 

P$DOF_Q2 381 (+) 0.96 cagAAAAGtac Dot 
P$BPC1_Q2 382 (+) AGAAAa BPCl 

P$Cl_Q2 451 (+) 0.95 tcAACTAaacg Cl 

P$ATHB1_01 466 (+) 0.95 actaaA TT A Ttact Athb-1 

P$ATHB5_01 469 (+) 0.91 aaaTTATTa ATHB-5 

P$ATHB1_01 555 (+) 0.93 actaaA TT AT me Athb-1 

P$ATHB5_01 558 (+) 0.92 aaaTTATTt ATHB-5 

P$DOF1_01 576 (+) 0.97 t9tT AAAG9ct Dofl 

P$PBF_Q2 579 (+) 0.99 tAAAGG PBF 

P$DOF1_01 584 (+) 0.98 gctTAAAGctt Doll 

P$DOF2_01 584 (+) 0.99 9CttAAAGCtt Dof2 

P$DOF3_01 584 (+) 0.99 gcttAAAGCtt Dof3 

P$LIM1_01 596 (+) 0.93 CCACGaaatgtt LIMl 

P$AGP1_01 685 (+) 0.93 atAGATGcaa AGPl 

P$ARR10_01 687 (+) 0.93 AGATCca ARRIO 

P$PEND_Ol 710 (+) 0.92 tAAGAAga PEND 

P$PEND_Ol 713 (+) 0.9 9AAGAAgt PEND 

P$MYBAS1_01 782 (+) 0.96 tcCT AACtcca MYBASl 

P$MYBAS1_01 797 (+) 0.98 tcCCAACtctc MYBASl 

P$RAV1_01 885 (+) 0.95 attCAACAtatg RAVl 

P$TEtl_Ol 894 (+) 0.92 ATGTAtat TEll 

P$RAV1_01 915 (+) 0.95 aatCAACAtata RAV1 

Scanning sequence ID: ricroma _ miR172b 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$RAV1_01 3 (+) o:95 catCAACAaaag RAV1 
P$PBF_Ol (+) 0.98 aacAAAAGaaa PBF 

P$DOF _Q2 (+) 0.94 aacAAAAGaaa Dot 
P$BPC1_Q2 13 (+) 0.99 AGAAAt BPCl 

P$HAHB4_01 53 (+) 0.94 tAATGAtat HAHB-4 

P$DOF2_01 93 (+) 0.99 tataAAAGCaa Dof2 

P$DOF3_01 93 (+) 0.99 tataAAAGCaa Dof3 

P$PBF_Ol 93 (+) 0.98 tatAAAAGcaa PBF 

P$DOF_Q2 93 (+) 0.95 tatAAAAGcaa Dot 

P$RAV1_01 135 (+) 0.91 ggtCAACAagtt RAV1 

P$AGP1_01 261 (+) 0.95 tcAGATCtta AGPl 

P$ARR10_01 263 (+) 0.96 AGATCtt ARR10 

P$SED_Q2 393 (+) 0.96 actcCCTTTc SED 

P$MYBAS1_01 402 (+) 0.98 ctCT AACtagt MYBAS1 
P$Cl_Q2 404 (+) 0.95 ctAACTA9tct ·cl 

P$ASR1_01 422 (+) 1 ACCCA ASR-1 

P$SBF1_01 459 (+) 0.91 atamTT AAAatt SBF-1 

P$PBF _01 490 (+) 0.96 tgaAAAAGtta PBF 

P$DOF_Q2 490 (+) 0.98 t9aAAAAGtta Dot 
P$AGP1_01 536 (+) 0.91 acAGATCgaa AGP1 

P$Cl_Q2 549 (+) 0.97 ttAACTAaccg C1 

P$MYBAS1_01 551 (+) 0.99 aaCT AACcggt MYBAS1 
P$Cl_Q2 574 (+) 0.94 tcAACTAttal Cl 

P$02_Q2 662 (+) 0.94 cttatGACGTaaa Opaque-2 
P$PBF_01 669 (+) 0.95 cgtAAAAGgac PBF 

P$DOF_Q2 669 (+) 0.95 cgtAAAAGgac Dol 

P$PBF _Q2 672 (+) 1 aAAAGG PBF 

P$KNOX3_01 687 (+) 0.97 aagtTGACAcgt Knox3 
P$HBP1B_Q6 688 (+) 0.94 agttgacaCGTCAg HBP-1b 

P$GBP_Q6 691 (+) 0.92 tgaCACGTcagc GBP 

P$EMBP1_Q2 692 (+) 0.93 gaCACGTcag EmBP-1 

P$CPRF3_Q2 692 (+) 0.97 gaCACGTcag CPRF-3 

P$CPRF2_Q2 692 (+) 0.97 gaCACGTcag CPRF-2 

P$02_02 692 (+) 0.95 9aCACGTca9 Opaque-2 

P$TGA1B_Q2 692 (+) 0.97 gacACGTGa9 TGA1b 
P$TGA1A_Q2 692 (+) 0.99 9aCACGTcag TGA1a 

P$HBPA1_Q6_01 692 (+) 0.98 gacaCGTCAg HBP-1a 
P$CPRF3_01 692 (+) 0.98 9aCACGTcag CPRF-3 

P$CPRF2_01 692 (+) 0.97 9aCACGTcag CPRF-2 
P$TGA1B_01 692 (+) 0.94 9aCACGTca9 TGAlb 
P$RITA1_01 693 (+) 0.96 aCACGTc RITA-1 

P$0CSBF1_01 694 (+) 1 CACGT OCSBF-1 
P$BPC1_Q2 815 (+) AGAAAa BPC1 
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P$AGP1_01 822 {+) 0.91 agAGATCgaa AGP1 

P$PBF_Ol 827 {+) 0.95 tcgAAAAGatt PBF 

P$DOF_Q2 827 {+) 0.94 tcgAAAAGan Dol 

P$AGP1_01 836 {+) 0.99 nAGATCtat AGP1 

P$ARR10_01 838 {+) 0.91 AGATCta ARR10 

P$BPC1_Q2 857 {+) 0.99 AGAAAt BPC1 

P$BZR1_01 934 {+) 1 CGTGCg BZRl 

P$DOF2_01 972 {+) 0.98 gaagAAAGCtc Dol2 

P$DOF3_01 972 {+) 0.99 gaagAAAGCtc Dol3 

P$BPC1_Q2 974 {+) 1 AGAAAg BPCl 

Scanning sequence ID: Ucrorna_miR396a 

matrix position {strand) core matrix sequence factor 
identifier match match name 

P$PBF_01 18 {+) 0.98 taaAAAAGaaa PBF 

P$DDF _Q2 18 {+) 0.99 taaAAAAGaaa Dol 

P$BPCl_Q2 24 {+) AGAAAa BPCl 

P$Cl_Q2 31 {+) 0.92 aaAACT Aaata Cl 

P$DOF1_01 41 {+) 0.98 agaTAAAGtta Doll 

P$SED_Q2 48 {+) gnaCCTTTt SED 

P$RAV1_02 92 {+) 0.93 anACCTGatac RAVl 

P$GTl_Q6 115 {+) 1 GTGAAta GT-1 

P$DOF1_01 117 {+) 0.98 gaaTAAAGtga Doll 

P$PBF_Ol 135 {+) 0.96 accAAAAGaag PBF 

P$DOF_Q2 135 {+) 0.94 accAAAAGaag Dol 
P$ASR1_01 158 {+) 1 ACCCA ASR-1 

P$SPF1_Q2 337 {+) 0.93 aaATAGTacc SPFl 

P$MYBAS1_01 343 {+) 0.98 taCCAACtltc MYBASl 

P$BPC1_Q2 474 {+) 1 AGAAAa BPCl 

P$RAV1_01 592 {+) 0.95 catCAACAtagt RAVl 

P$SPF1_Q2 597 {+) 1 0.99 acATAGTan SPFl 

P$SPF1_Q2 609 {+) 1 0.94 liATAGTatt SPFl 

P$KNOX3_01 622 {+) 0.97 tataTGACAacg Knox3 

P$GAMYB_Q2 623 {+) 0.91 atatgACAACgat GAMYB 

P$KNOX3_01 657 {+) 0.97 cataTGACAact Knox3 

P$GAMYB_Q2 658 {+) 0.9 atatgACAACtat GAMYB 

P$C1_Q2 663 {+) 0.93 acAACT Atagt Cl 

P$BPCl_Q2 758 {+) 0.99 AGAAI>J BPCl 

P$BPCl_Q2 804 {+) AGAAAa BPCl 

P$DOF2_01 809 {+) 0.99 aaaaAAAGCca Dol2 

P$DOF3_01 809 {+) 0.99 aaaaAAAGCca 0013 

P$PBF_Ol 809 {+) 0.98 aaaAAAAGcca PBF 

P$DOF _Q2 809 {+) 0.98 aaaAAAAGcca Dol 

P$PBF_01 842 {+) 0.95 lgtAAAAGaat PBF 

P$DOF_Q2 842 {+) 0.94 tgtAAAAGaat Dol 

P$GAMYB_Q2 905 {+) 0.91 ttctcACAACnc GAMYB 

Scanning sequence ID: •icrorna_miR396b 

matrix position {strand) core matrix sequence factor 
identifier match match name 

P$PBF_Ol 40 {+) 0.97 catAAAAGata PBF 

P$DOF_Q2 40 {+) 0.93 catAAAAGata Dol 

P$SBF1_01 48 {+) 0.96 atangTI AAAatg SBF-1 

P$BPCl_Q2 78 {+) AGAAAa BPC1 

P$SED_Q2 90 {+) 0.97 ttacCCTTTa SED 

P$PBF_Ol 117 {+) 0.97 ctcAAAAGata PBF 

P$DOF_Q2 117 {+) 0.92 ctcAAAAGata Dol 

P$TGA1B_Q2 274 {+) 0.95 ca!ACGTCac TGA1b 

P$HBPAl_Q6_01 274 {+) 0.92 cataCGTCAc HBP-la 

P$DOF1_01 303 {+) 0.97 gcaT AAAGcct Doll 

P$DOF2_01 303 {+) 0.99 gcaiAAAGCct Dol2 

P$DOF3_01 303 {+) 0.99 gca!AAAGCct Dol3 

P$MYBAS1_ 01 310 {+) 0.95 gcCT AACcaaa MYBAS1 

P$BPC1_Q2 323 {+) 0.99 AGAAAc BPCl 

P$Cl_Q2 324 {+) 0.91 gaAACT Agtct Cl 
P$PIF3_01 349 {+) 0.91 tattcaCACGTgcaaaca PIF3 

P$GBP_Q6 352 {+) 0.94 tcaCACGTgcaa GBP 

P$HBP1A_Q2 353 {+) 0.9 cacACGTGca HBP-la 

P$CPRF_Q2 353 {+) 0.91 caCACGTgca CPRF-1 

P$TAFl_Q2 353 (+) 0.94 cacACGTGca TAF-1 

P$CPRF3_Q2 353 (+) 0.97 caCACGTgca CPRF-3 
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P$CPRF2_Q2 353 (•) 0.98 caCACGTgca CPRF-2 

P$02_02 353 (•) 0.94 caCACGTgca Opaque-2 

P$TGA1A_Q2 353 (•) 0.98 caCACGTgca TGA1a 

P$EMBP1_02 353 (•) 0.94 cacACGTGca EmBP-1b 

P$CPRF1_01 353 (•) 0.94 caCACGTgca CPRF-1 

P$TAF1_01 353 (•) 0.97 cacACGTGca TAF-1 

P$CPRF3_01 353 (+) 0.97 caCACGTgca CPRF-3 

P$CPRF2_01 353 (+) 0.98 caCACGTgca CPRF-2 

P$RITA1_01 354 (•) 0.98 aCACGTg RITA-1 

P$BHLH66_01 354 (+) 0.96 aCACGTgc bHLH66 
P$0CSBF1_01 355 (•) 1 CACGT OCSBF-1 

P$BZR1_01 357 (•) 0.92 CGTGCa BZR1 

P$ABZ1_01 389 (+) 0.9 clcacACGTGtggc ABZ1 

P$GBP_Q6 390 (+) 0.92 tcaCACGTgtgg GBP 

P$HBP1A_Q2 391 (•) 0.91 cacACGTGtg HBP-1a 

P$CPRF_Q2 391 (•) 0.92 caCACGTgtg CPRF-1 

P$TAF1_Q2 391 (•) 0.95 cacACGTGtg TAF-1 

P$CPRF3_Q2 391 (•) 0.98 caCACGTgtg CPRF-3 

P$CPRF2_Q2 391 (+) 0.99 caCACGTgtg CPRF-2 

P$02_02 391 (•) 0.95 caCACGTgtg Opaque-2 

P$TGA1A_Q2 391 (•) 0.99 caCACGTgtg TGA1a 

P$EMBP1_02 391 (•) 0.92 cacACGTGtg EmBP-Ib 

P$CPRF1_01 391 (•) 0.94 caCACGTglg CPRF-1 

P$TAF1_01 391 (•) 0.97 cacACGTGtg TAF-1 

P$CPRF3_01 391 (•) 0.98 caCACGTgtg CPRF-3 

P$CPRF2_01 391 (+) 0.99 caCACGTgtg CPRF-2 

P$TRAB1_Q2 392 (•) 0.98 acACGTGtggc TRABI 

P$RITA1_01 392 (+) 0.98 aCACGTg RITA-I 

P$BHLH66_01 392 (•) 0.92 aCACGTgt bHLH66 
P$0CSBF1_01 393 (+) I CACGT OCSBF-1 

P$ATMYB!5_01 477 (•) 0.91 gtacGGTAGgttg AtMYB-15 

P$MYBASI_01 580 (+) 0.98 gtCTAACIItt MY BASI 

P$MYBAS1_01 601 (•) 0.98 atCT AACtatc MY BASI 

P$C1_Q2 603 (•) 0.98 ctAACT Atcta Cl 
P$SBFI_01 713 (+) 0.91 tttacaTT AAAaaa SBF-1 

P$SPFl_Q2 734 (+) 0.94 gcATAGTatt SPFl 
P$PBF_OI 779 (•) 0.97 acaAAAAGaaa PBF 

P$DOF_Q2 779 (+) acaAAAAGaaa Dol 

P$BPC1_Q2 785 (+) AGAAAa BPC1 
P$DOF1_01 792 (+) 0.97 gcaTAAAGaaa Doll 
P$BPCI_Q2 798 (•) 0.99 AGAAAc BPCI 

P$CI_Q2 924 (+) 0.94 tcAACT Aatat C1 
P$RAV1_01 948 (+) 0.92 tctCAACAanc RAVI 

Scanning sequence ID: licroma_miR395b 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$ARR10_01 11 (•) 0.91 AGATCat ARRIO 

P$DOF2_01 30 (+) 0.98 aaggAAAGCtt Dol2 

P$DOF3_01 30 (•) 0.98 aaggAAAGCtt Dof3 

P$DOF1_01 63 (+) 0.97 ggtT AAAGgaa Doll 

P$PBF_Q2 66 (•) 0.99 tAAAGG PBF 

P$PBF_Ol 77 (•) 0.96 gtaAAAAGaat PBF 

P$GTl_Q6 77 (+) 0.97 GTAAAaa GT-1 

P$DOF_Q2 77 (•) 0.99 gtaAAAAGaat Dol 

P$PBF_01 98 (•) 0.98 aagAAAAGtcc PBF 

P$DOF_Q2 98 (+) 0.95 aagAAAAGtcc Dol 
P$BPCI_Q2 99 (+) I AGAAAa BPCI 
P$BPC1_Q2 128 [+) 1 AGAAAg BPC1 

P$PBF_Q2 129 (+) 0.97 gAAAGG PBF 

P$GBP_Q6 140 (•) 0.91 aaaCACGTagag GBP 

P$CPRF3_Q2 141 (+) 0.92 aaCACGTaga CPRF-3 

P$CPRF2_Q2 141 (+) 0.95 aaCACGTaga CPRF-2 

P$02_02 141 (+) 0.96 aaCACGTaga Opaque-2 

P$TGA1A_Q2 141 (+) 0.96 aaCACGTaga TGA1a 

P$CPRF3_01 141 (+) 0.93 aaCACGTaga CPRF-3 

P$CPRF2_01 141 (+) 0.95 aaCACGTaga CPRF-2 
P$RITA1_01 142 (+) 0.97 aCACGTa RITA-I 

P$0CSBF1_01 143 (+) CACGT OCSBF-1 
P$ASRI_OI 182 [+) 1 ACCCA ASR-1 

P$DOF2_01 262 [+) 0.99 gagaAAAGCtt Dol2 
P$DOF3_01 262 [+) 0.99 gagaAAAGCtt Dof3 
P$PBF_01 262 (+) 0.96 gagAAAAGctt PBF 

P$DOF_Q2 262 (+) 0.94 gagAAAAGctt Dol 
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P$BPCl_Q2 263 (+) AGAAAa BPCl 

P$KNOX3_01 311 (+) 0.97 tanTGACAttt Knox3 

P$DOF1_01 334 (+) 0.98 gaiT AAAGaaa Doll 

P$BPCl_Q2 340 (+) 0.99 AGAAAt BPCl 

P$Cl_Q2 357 (+) 0.95 aaAACTAgctg Cl 

P$MYBAS1_01 397 (+) 0.95 taCCAACtaga MYBASl 

P$Cl_Q2 399 (+) 0.95 ccAACTAgata Cl 

P$PBF_Ol 415 (+) 0.95 tggAAAAGgtg PBF 

P$DOF_Q2 415 (+) 0.94 tggAAAAGgtg Dol 

P$PBF _Q2 41B (+) aAAAGG PBF 

P$DOF1_01 447 (+) 0.97 tgtT AAAGtcg Doll 

P$SED_Q2 479 (+) 0.97 cnaCCTTTg SED 

P$Cl_Q2 606 (+) 0.97 nAACTAcctt C1 

P$P_Ol SOB (+) 0.92 aaGTACCtt p 

P$SED_Q2 609 (+) 0.94 actaCCTTTg SED 

P$PBF_Ol 69B (+) 0.98 taaAAAAGagt PBF 

P$DOF_Q2 698 (+) 0.98 taaAAAAGagt Dol 

P$DOF1_01 711 (+) 0.98 atgT AAAGaat Doll 

P$GTl_Q6 713 (+) 0.91 GTAAAga GT-1 

P$RAV1_01 805 (+) 0.94 gccCAACAtttc RAVl 

P$MYBAS1_01 805 (+) 0.98 gcCCAACatn MYBASl 

P$CPRF3_Q2 841 (+) 0.9 caCACGTtct CPRF-3 

P$CPRF2_Q2 841 (+) 0.93 caCACGTtct CPRF-2 

P$02_02 841 (+) 0.92 caCACGTtct Opaque-2 

P$TGA1A_Q2 841 (+) 0.97 caCACGTtct TGAla 

P$CPRF3_01 841 (+) 0.91 caCACGTtct CPRF-3 

P$CPRF2_01 841 (+) 0.93 caCACGTtct CPRF-2 

P$RITA1_01 842 (+) 0.95 aCACGTt RITA-1 
P$0CSBF1_01 843 (+) 1 CACGT OCSBF-1 

P$PCF5_01 879 (+) 0.92 ttGGTCCcat PCF5 

P$PBF _01 904 (+) 0.96 tgaAAAAGgaa PBF 

P$DOF_Q2 904 (+) 0.99 tgaAAAAGgaa Dol 

P$PBF_Q2 907 (+) aAAAGG PBF 

Scanning sequence ID: •icrorna_miR395c 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$SBF1_01 101 (+) 0.91 tgatatTT AAAaat SBF-1 

P$DOF1_01 142 (+) 0.97 gcaT AAAGtat Doll 

P$GTl_Q6 172 (+) 0.97 GTAAAaa GT-1 

P$Cl_Q2 275 (+) 0.93 taAACTAaan Cl 

P$SBF1_01 297 (+) 0.91 tttacaTTAATatc SBF-1 

P$SBF1_01 333 (+) 0.92 nattaTIAATtat SBF-1 

P$BPCl_Q2 354 (+) AGAAAa BPCl 

P$SBF1_01 359 (+) 0.92 anaagTTAATaaa SBF-1 

P$GT1_Q6 412 (+) 1 GTAAAta GT-1 

P$PBF_Ol SOB (+) 0.98 gctAAAAGaga PBF 

P$DOF_Q2 SOB (+) 0.94 gctAAAAGaga Dol 

P$MYBAS1_01 541 (+) 0.95 tcCCAAaata MYBASl 

P$Cl_Q2 543 (+) 0.98 ccAACTAtatg Cl 

P$SED_Q2 555 (+) 0.96 nggCCTTTa SED 

P$GTl_Q6 624 (+) 0.91 GTAAAca GT-1 

P$PBF_Ol 6B6 (+) 0.97 gagAAAAGaca PBF 

P$DOF_Q2 686 (+) 0.94 gagAAAAGaca Dol 

P$BPCl_Q2 6B7 (+) 1 AGAAAa BPCl 

P$PCF5_01 874 (+) 0.92 ttGGTCCcat PCF5 

P$PBF_Ol B99 (+) 0.96 tgaAAAAGaag PBF 

P$DOF_Q2 B99 (+) 0.99 tgaAAAAGaag Dol 

P$KNOX3_01 971 (+) 0.97 atcaTGACAgag Knox3 

P$BPC1_Q2 991 (+) 1 AGAAAg BPC1 

Scanning sequence 10: licroma_miR395f 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$BPC1_Q2 5 (+) AGAAAa BPC1 

P$RAV1_01 16 (+) 0.93 gacCAACAcgac RAVl 

P$MYBAS1_01 16 (+) 0.95 gaCCAACacga MVBASl 

P$PBF_Ol 110 (+) 0.95 tgaAAAAGaat PBF 

P$DOF_Q2 110 (+) 0.99 tgaAAAAGaat Dol 

P$TAF1_Q2 166 (+) 0.93 tagACGTGaa TAF-1 

P$EMBP1_02 166 (+) 0.93 tagACGTGaa EmBP-1b 
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P$TAF1_01 166 (+) 0.95 tagACGTGaa TAF-1 
P$PBF_Ol 215 (+) 0.99 aagAAAAGtgc PBF 

P$DOF_Q2 215 (+) 0.95 aagAAAAGtgc Dol 
P$BPCl_Q2 216 (+) AGAAAa BPCl 
P$SED_Q2 235 (+) 0.97 nnccmc SED 
P$BPCl_Q2 261 (+) AGAAAg BPCl 
P$SED_Q2 365 (+) 0.95 ttnCCTTig SED 
P$PBF_Ol 444 (+) 0.97 agaAAAAGaca PBF 

P$BPCl_Q2 444 (+) 1 AGAAAa BPCl 
P$DOF_Q2 444 (+) 0.98 agaAAAAGaca Dol 
P$GT1_Q6 487 (+) 0.97 GTAAAaa GT-1 

P$MYBAS1_01 509 (+) 0.95 tcCT AACataa MYBAS1 
P$Cl_Q2 527 (+) 0.95 taAACTAattg Cl 

P$BPCl_Q2 551 (+) AGAAAa BPC1 
P$00Fl_Ol 586 (+) 0.98 cgtT AAAGgcc Doll 
P$PBF_Q2 589 (+) 0.99 tAAAGG PBF 

P$PBF_Ol 697 (+) 0.98 gaaAAAAGagt PBF 
P$DOF_Q2 697 (+) 0.98 gaaAAAAGagt Dol 
P$AGP1_01 712 (+) 0.95 taAGATCtgc AGPl 

P$ARR10_01 714 (+) 0.98 AGATCtg ARRlO 
P$AGP1_01 728 (+) 0.94 aaAGATCttg AGPl 

P$ARR10_01 730 (+) 0.96 AGATCtt ARRlO 
P$GT1_Q6 737 (+) 0.91 GTGAAga GT-1 
P$E2F_Q2 827 (+) 0.97 tatTTCCCgca E2F 
P$PCF5_01 870 (+) 0.92 atGGTCCctc PCF5 

P$SED_Q2 875 (+) 0.95 ccctCCTTTa SED 
P$PBF_Ol 972 (+) 0.98 tgcAAAAGaga PBF 
P$DOF_Q2 972 (+) 0.92 tgcAAAAGaga Dol 
P$DOF1_01 989 (+) 0.98 atgTAAAGtca Doll 

Scanning sequence JD: •icroma_miR395a 

matrix position (strand) core matrix sequence factor 

identifier match match name 

P$BPCl_Q2 93 (+) AGAAAa BPCl 
P$MYBAS1_01 142 (+) 0.95 tcCCAACgtaa MYBASl 

P$AG_02 153 (+) 0.9 TTICCgattaaagaaa AG 
P$00Fl_01 158 (+) 0.98 gaiT AAAGaaa Doll 
P$BPCl_Q2 164 (+) 1 AGAAAa BPCl 

P$MYBPH3_02 201 (+) 0.92 caaaggTAGTTaa MYB.Ph3 
P$PBF_Q2 201 (+) 0.96 cAAAGG PBF 

P$DOF1_01 284 (+) 0.98 gacTAAAGaaa Doll 
P$BPCl_Q2 290 (+) AGAAAg BPC1 
P$PBF _Q2 331 (+) 0.96 cAAAGG PBF 
P$SED_Q2 392 (+) 0.98 ttcaCCTTit SED 
P$RAV1_01 534 (+) 0.91 tatCAACAtcca RAVl 
P$SBF1_01 572 (+) 0.91 taaaaaTIMAaaa SBF-1 

P$PBF_Ol 587 (+) 0.96 anAAAAGatt PBF 
P$DOF_Q2 587 (+) 0.93 attAAAAGatt Dol 

P$KNOX3_01 593 (+) 0.96 agatTGACAagc Knox3 

P$BPCl_Q2 619 (+) 0.99 AGAAAt BPCl 
P$00F2_01 638 (+) 0.99 actaAAAGCat Dol2 
P$00F3_01 638 (+) 0.99 actaAAAGCat Dol3 
P$PBF _01 638 (+) 0.96 actAAAAGcat PBF 

P$DOF_Q2 638 (+) 0.95 actAAAAGcat Dol 

P$ABZ1_01 667 (+) 0.91 tctctACGTGttn ABZ1 
P$TAF1_Q2 669 (+) 0.93 tctACGTGtt TAF-1 

P$TAF1_01 669 (+) 0.95 tctACGTGtt TAF-1 

P$SED_Q2 681 (+) 0.96 gcatCCTTic SED 
P$DOF2_01 697 (+) 0.99 gtgaAAAGCcg Dol2 
P$DOF3_01 697 (+) 0.99 gtgaAAAGCcg Dof3 
P$PBF _01 697 (+) 0.97 gt9AAAAGccg PBF 
P$GT1_Q6 697 (+) 0.97 GTGAAaa GT-1 

P$DOF_Q2 697 (+) 0.94 gtgAAAAGccg Dol 
P$RAV1_01 719 (+) 0.93 cttCAACAttcg RAVl 

P$SED_Q2 744 (+) 0.98 cmccma SED 
P$ASR1_01 754 (+) 1 ACCCA ASR-1 
P$00F2_01 774 (+) 0.99 tcaaAAAGCtt 0012 
P$00F3_01 774 (+) 0.98 tcaaAAAGCtt Dol3 
P$PBF_Ol 774 (+) 0.95 tcaAAAAGctl PBF 
P$DOF_Q2 774 (+) 0.97 ICaAAAAGctl Dol 
P$SED_Q2 854 (+) 0.97 ttatCCTTia SED 
P$Cl_Q2 869 (+) 0.94 llAACTAtagt Cl 

P$DOF1_01 884 (+) 0.99 ataT AAAGaaa Doll 
P$BPCl_Q2 890 (+) 0.99 AGAAAc BPCl 
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P$Cl_Q2 896 (+) 0.93 gtAACTAcm Cl 

P$SPF1_Q2 959 (+) 0.94 tcATAGTaca SPF1 

P$BPC1_Q2 980 (+) 0.99 AGAAAc BPC1 

Scanning sequence 10: Jicroma _ miR395d 

matrix position (strand) core matrix sequence factor 
identifier match match name 

P$SBF1_01 18 (+) 0.93 gaatgiTT AAAaat SBF-1 

P$DOF1_01 42 (+) 0.97 tgaTAAAGaag Doll 

P$PBF _01 77 (+) 0.95 cgtAAAAGgta PBF 

P$DOF_Q2 77 (+) 0.93 cgtAAAAGgta Dol 

P$PBF _Q2 80 (+) aAAAGG PBF 

P$PBF _Q2 111 (+) 0.96 cAAAGG PBF 

P$TEIL_01 146 (+) 0.93 ATGTAtgl TElL 

P$UM1_01 161 (+) 0.93 CCACCatatata LIM! 

P$RAV1_02 275 (+) 0.92 lgaACCTGgtcg RAVl 

P$PBF_Ol 301 (+) 0.98 attAAAAGaca PBF 

P$DOF_Q2 301 (+) 0.94 attAAAA.Gaca Dol 

P$C1_Q2 397 (+) 0.93 aaAACTAcatt C1 

P$SED_Q2 476 (+) 0.98 ttaaCCTTTt SED 

P$SBF1_01 482 (+) 0.94 tmgtTT AAAaaa SBF·1 

P$CDC5_01 530 (+) 0.97 ggcTCAGCgat CDCS 

P$RAV1_02 582 (+) 0.91 tcgACCTGatga RAV1 

P$Cl_Q2 592 (+) 0.93 gaAACTAtata C1 

P$C1_Q2 618 (+) 0.94 acAACTAatgg C1 

P$SPF1_Q2 646 (+) 0.91 taATAGTtga SPFl 
P$ASR1_01 686 (+) 1 ACCCA ASR·1 

P$AGP1_01 690 (+) 0.94 agAGATCttg AGP1 

P$ARR10_01 692 (+) 0.96 AGATCtt ARR10 

P$TEIL_01 705 (+) 0.95 ATGTAcgt TEll 

P$GT1_Q6 742 (+) 0.91 GTGAAga GT·1 

P$PBF_Ol 755 (+) 0.96 aggAAAAGaag PBF 

P$DOF_Q2 755 (+) 0.96 aggAAAAGaag Dol 

P$GAMYB_Q2 777 (+) 0.91 ttgtcACAACtct GAMYB 
P$ASR1_01 793 (+) 1 ACCCA ASR-1 

P$GBP_Q6 799 (+) 0.9 gttCACGTccag GBP 

P$CPRF3_Q2 800 (+) 0.96 ttCACGTcca CPRF-3 
P$CPRF2_Q2 800 (+) 0.95 ttCACGTcca CPRF·2 

P$02_02 800 (+) 0.95 ttCACGTcca Opaque-2 

P$TGA1A_Q2 800 (+) 0.97 ttCACGTcca TGA1a 

P$CPRF3_01 800 (+) 0.97 ttCACGTcca CPRF-3 

P$CPRF2_01 800 (+) 0.96 ttCACGTcca CPRF·2 

P$RITA1_01 801 (+) 0.98 tCACGTc RITA-1 
P$0CSBF1_01 802 (+) 1 CACGT OCSBF·1 

P$MYBAS1 01 831 (+) 0.98 caCT AACgtac MYBA51 
P$ASRl_Oi 879 (+) 1 ACCCA ASR-1 

P$AGP1_01 905 (+) 0.99 atAGATCtaa AGP1 
P$ARR10_01 907 (+) 0.91 AGATCta ARR10 

P$AGP1_01 912 (+) 0.94 taAGATCtta AGP1 

P$ARR10_01 914 (+) 0.96 AGATCtt ARR10 

P$MYBAS1_01 932 (+) 0.95 ttCTAACcata MYBA51 

P$BPC1_Q2 945 (+) 0.99 AGAAAt BPCl 

P$Cl_Q2 967 (+) 0.94 gtAACTAgcaa Cl 

P$RAV1_01 972 (+) 0.95 tagCAACAacac RAVl 

P$GAMYB_Q2 972 (+) 0.98 tagcaACAACaca GAMYB 

P$RAV1_01 975 (+) 0.96 caaCAACAcaat RAV1 

Scanning sequence 10: ricroma_miR395e 

matrix position (strand) core matrix sequence tad or 
identifier match match name 

P$GAMYB_Q2 71 (+) 0.96 tagcgACAACcca GAMYB 
P$ASR1_01 79 (+) 1 ACCCA ASR·l 

P$DOF1_01 127 (+) 0.97 mTAAAGgag Doll 

P$PBF_Q2 130 (+) 0.99 tAAAGG PBF 

P$SBF1_01 231 (+) 0.93 taatatTT AA Tall SBF-1 

P$AGP1_01 277 (+) 0.94 caAGATCttt AGPl 

P$ARR10_01 279 (+) 0.96 AGATCn ARRlO 

P$AGP1_01 293 (+) 0.94 gcAGATCtta AGPl 

P$ARR10_01 295 (+) 0.96 AGATCII ARR10 

P$BPC1_Q2 335 (+) 0.99 AGAAAc BPC1 
P$ASR1_01 339 (+) 1 ACCCA ASR·l 

P$DOF1_01 347 (+) 0.97 taaT AAAGtat Doll 
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Sheetl 

P$PBF_01 355 (+) 0.97 tatAAAAGtat PBF 

P$DOF_Q2 355 (+) 0.95 tatAAAAGtal Dol 

P$C1_Q2 386 (+) 0.93 aaAACT Aaacg C1 

P$BPC1_Q2 398 (+) AGAAAa BPC1 

P$SED_Q2 416 (+) 0.98 alggCCTTTa SED 

P$BPC1_Q2 512 (+) 0.99 AGAAAc BPC1 

P$GT1_Q6 532 (+) 0.97 GTGAAaa GT-1 

P$C1_Q2 550 (+) 0.92 aaAACTAaatt C1 

P$PBF_Ol 620 (+) 0.97 cacAAAAGaag PBF 

P$DOF_Q2 620 {+) 0.94 cacAAAAGaag Dol 

P$PBF_Q2 640 (+) 0.96 cAAAGG PBF 

P$GT1_Q6 664 (+) 0.97 GTAAAaa GT-1 

P$DOF2_01 665 (+) 0.99 taaaAAAGCaa Dol2 

P$DOF3_01 665 (+) 0.99 taaaAAAGCaa Dof3 

P$PBF_01 665 (+) 0.98 taaAAAAGcaa PBF 

P$DOF_Q2 665 (+) 0.99 taaAAAAGcaa Dol 

P$TEil_01 700 (+) 0.92 ATGTAtal TEll 

P$BPC1_Q2 740 (+) 0.99 AGAAAC BPC1 

P$TGA1B_Q2 741 (+) 0.91 gaaACGTCtt TGA1b 

P$DOF2_01 760 (+) 0.99 gcaaAAAGCtg Dof2 

P$DOF3_01 760 (+) 0.99 gcaaAAAGCtg Dof3 

P$PBF_01 760 (+) 0.96 gcaAAAAGctg PBF 

P$DOF_Q2 760 (+) 0.98 gcaAAAAGctg Dol 

P$PBF_Q2 770 (+) 0.97 gAAAGG PBF 

P$PBF_01 774 (+) 0.95 ggaAAAAGaat PBF 

P$DOF_Q2 774 (+) 0.99 ggaAAAAGaat Dol 
P$SBF1_01 792 (+) 0.92 cmtcTTAAAaaa SBF-1 

P$DOF1_01 818 (+) accTAAAGccc Doll 

P$DOF2_01 818 (+) acctAAAGCCc Dol2 

P$DOF3_01 818 (+) 0.99 acctMAGCcc Dol3 

P$RAV1_02 829 (+) 0.93 naACCTGaan RAV1 

P$GBP_Q6 838 (+) 0.92 attCACGTctaa GBP 

P$CPRF3_Q2 839 (+) 0.96 ttCACGTcta CPRF-3 

P$CPRF2_Q2 839 (+) 0.96 ttCACGTcta CPRF-2 

P$02_02 839 (+) 0.96 ttCACGTcta Opaque-2 

P$TGA1B_Q2 839 (+) 0.9 ttcACGTCta TGA1b 

P$TGA1A_Q2 839 (+) 0.98 ttCACGTcta TGA1a 

P$CPRF3_01 839 (+) 0.98 ttCACGTcta CPRF-3 

P$CPRF2_01 839 (+) 0.97 ttCACGTcta CPRF-2 

P$RITA1 01 840 (+) 0.98 tCACGTc RITA-1 
P$0CSBFl_Ol 841 (+) 1 CACGT OCSBF-1 

P$MYBAS1_01 907 (+) 0.99 ccCT AAcactc MYBAS1 

P$TE1l_01 938 (+) 0.98 ATGTAtct TEll 
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Appendix C 

Result of Pattern Matching program 

upstream sequence: [miR447a] 
AACATTCTTCACATTGTCACATTAAAACCAAAAACCAAAAAAAAAAAAACATTCTTCACATTGCAGCAAAATGTGGGATAGTTA 
GATAAACGGCGTCGCTGAGATAAAAGGGATTACTAAAAACTGGGCCCATTTGTGITAAACTITATAGGCCCAATI'GTGAACACC 
ACGTTGAGTTCGACTTTTTTAGTAGGCAGTTGTCCAAATTATGACAAAAAAATAAAATAAAATAAAATGGGCGGTTCGGCTGAG 
ACAGCTAATCGGGTATTTGCGGCCGTGTGATGCCGCCGTACAATTATATCCATGGTCATGGCTCATCATI'AGTCGCACTGCTCTCC 
TTTTCTCAAAGTTTAAATTCGACATTTGGTAAAATGATGAAACCTCGATGGAACTGCTCTCTITATGGAATCACGGAATGGACAA 
ATAATCAAAATCAGAAATCGAAGCGAAAAGGGAGGAGAAAAACGCAGATTTGGAGGATTGGGGACAGATTAGATACTGTTGAA 
TGCATCACTCTAATGCTATCAGCCTATTAATAGCGTCCTATATTTTCGAAGACTTTTAATGTTTAGGGTTATGGATTTTTCGAGCG 
AAGCATGGAGAGATGTTGAATTGGATACTATAGGATITGGTACAACACATACATATGTTCTGCTTCTGCAAAACTAACATATCAA 
GTTCAGAGAAACCAGTAAGTCGTTGAATATTTTATTATCCATTCAACGCTTTCTTCTTTTGGATCATGTClTGTITGCTTGACCACT 
TCTTCTTGCTTAAGAGGA TGGACAA TATATAAAAACTGGAGCCTTCTTTTTCTATGAA TGCTI'ATCATCGCGGAGTTGA TCTGTTC 
AATTCACCTGCCATTGGATGCI I I I I IIATATATACTTCACTGTTCAATTTCAGATGCTTTAGAAGGTITGCGGAGTAGCTAGAGA 
ATCTGGTATCTTCAGTTCTTCAATTTCAGCTACTTGGTATCAGCTTCGTCATTGTATATCAACA 

============== motif: [19] -> CA[ATCG]A TG === AtMYC2 
==============pattern found: CATATG (position= 643) 
=============pattern found: CAGATG (position= 901) 
==============motif: [20]-> CAC[ATCG]TG 
============== pattern found: CACCTG (position = 854) 
==============motif: [22]-> CACAT[ATCG] 
==============pattern found: CACA TT (position = 9) 
==============pattern found: CACA TT (position = 17) 
==============pattern found: CACATT (position= 56) 
==============pattern found: CACATA (position= 637) 

==============motif: [52]-> CACGT[ATCG]GA === ABRE-Iike 
=============pattern found: CACGTTGA (position= 167) 

==============motif: [61]-> CCACGT[ATCG]G === CBF2 
==============pattern found: CCACGTTG (position= 166) 

==============motif: [74]-> T[ATCG]TCTC === ARF 
============== pattern found: TTTCTC (position = 339) 
==============motif: [75]-> TG[ATCG]CTC 
============== pattern found: TGGCTC (position = 310) 
==============motif: [77]-> TGTC[ATCG]C 
============== pattern found: TGTCAC (position = 14) 
==============motif: [78]-> TGTCT[ATCG] 
==============pattern found: TGTCTT (position = 743) 

==============motif: [92]-> ACA[ATCG]ATG === DPBF 
==============pattern found: ACATATG (position= 642) 
==============motif: [95]-> ACACAT[ATCG] 
==============pattern found: ACACATA (position= 636) 

==============motif: [139]-> [ATCG]CCGCC === GCC-box 
============== pattern found: GCCGCC (position = 283) 
==============motif: [140]-> G[ATCG]CGCC 
============== pattern found: GCCGCC (position = 283) 
==============motif: [141]-> GC[ATCG]GCC 
============== pattern found: GCGGCC (position = 270) 
============== pattern found: GCCGCC (position = 283) 
==============motif: [142]-> GCC[ATCG]CC 
============== pattern found: GCCGCC (position = 283) 
==============motif: [143]-> GCCG[ATCG]C 
============== pattern found: GCCGCC (position = 283) 
==============motif: [144]-> GCCGC[ATCG] 
============= pattern found: GCCGCC (position = 283) 



==============motif: [190)-> [ATCG)CCGCC === ERF1 
============== pattern found: GCCGCC {position = 283) 
==============motif: [191)-> G[ATCG)CGCC 
============== pattern found: GCCGCC (position= 283) 
==============motif: [192)-> GC[ATCG)GCC 
============== pattern found: GCGGCC {position= 270) 
============== pattern found: GCCGCC (position = 283) 
==============motif: [193)-> GCC[ATCG)CC 
============== pattern found: GCCGCC (position = 283) 
==============motif: [194]-> GCCG[ATCG)C 
============== pattern found: GCCGCC (position = 283) 
==============motif: [195)-> GCCGC[ATCG) 
==============pattern found: GCCGCC (position= 283) 

==============motif: [202)-> CCACGT{ATCG)G == GBF 
============== pattern found: CCACGTTG (position = 166) 

==============motif: [221)-> [ATCG]AACTAAC === MYB3 
==============pattern found: AAACTAAC (position= 662) 

==============motif: [229)-> [ATCG)ACTAAC == MYB4 
==============pattern found: AACTAAC (position= 663) 
==============motif: [230)-> A[ATCG)CTAAC 
==============pattern found: AACTAAC (position= 663) 
=========~====motif: [231)-> AA[ATCG]TAAC 
==============pattern found: AACTAAC (position= 663) 
==============motif: [232)-> AAC[ATCG)AAC 
==============pattern found: AACTAAC (position= 663) 
==============motif: [233)-> AACT[ATCG)AC 
==============pattern found: AACTAAC (position= 663) 
==============motif: [234)-> AACTA[ATCG)C 
==============pattern found: AACTAAC (position= 663) 
==============motif: [235)-> AACTAA[ATCG} 
==============pattern found: AACTAAC (position= 663) 

==============motif: [238)-> GA[ATCG)AAG ===!box 
============== pattern found: GAAAAG (position= 447) 
==============motif: [239)-> GAT{ATCG]AG 
==============pattern found: GATTAG (position= 489) 
=============motif: [241] -> GATAA[ATCG] 
============== pattern found: GA TAAA (position = 84) 
==============pattern found: GATAAA (position= 102) 

==============motif: [277] -> T[ATCG]TATATAT == SORLREP3 
============== pattern found: TTT A TA TAT (position = 875) 

==============motif: [307] -> AGC[ATCG]AC == SORL!Pl 
==============pattern found: AGCTAC {position= 963) 

==============motif: [310] -> [ATCG]GGCC === SORLIP2 
============== pattern found: GGGCC (position= 125) 
============== pattern found: AGGCC (position= 149) 
============== pattern found: CGGCC (position= 271) 
==============motif: [311] -> G[ATCG]GCC 
============= pattern found: GGGCC (position = 125) 
============== pattern found: GAGCC (position = 802) 
==============motif: [312] -> GG[ATCGlCC 
============== pattern found: GGGCC (position = 125} 
============= pattern found: GGCCC (position = 126} 
============== pattern found: GGCCC (position = 150) 
==============motif: [313] -> GGG[ATCG]C 
==============pattern found: GGGCC (position= 125) 
============= pattern found: GGGAC (position = 483) 
=============motif: (314] -> GGGC[ATCG] 
============ pattern found: GGGCC (position = 125) 
============== pattern found: GGGCG (position= 236} 



upstream sequence: [miR447b) 
TTGAGCTTTGTTTTTCTGATTTTCATTTGTATAACCGCAGCCTCCTTAGTCCTTACCCCTTATGTGATCCCGCAGGTTTACGGGClT 
CTTATTGTTGGAGTTTTGACTAGTTCATATCTTGATTTTCTATTGCTGTTTGTTAATGAAGATGATGATG~TTACACCAC 
CGGCTCATCTCACACGTGTGTGAAGAGTGGGGAGTCCATGGGATCTTCAAGCGGGGTCCAAGCGGAAAAGTCGAAAGTGCTTTA 
AAGAATTGCATCGTTTGAAATTGCCTTGTCTTTATTTGATCACTATAGTTTTGGCGTTTACTTTCCTGCTCGTAATAAACGCGGCTA 
GTGTTAAGGJJJJJJIICGTTGGTTGTAATGTAAGAATTTTACTGCAGCAGAAAAGAGAAAAACGTTTTAACAGTCAAATGTTAG 
CTAATTTGAATTGTTTTGAAAGAATTTTTTAAAAATGAAACTAAATTAGAAGAGAGTTGGAAAGAAATCCCAAAAATCCCAAACT 
TAGCTTTGGGTACAAAGTCTGGGGTTTTAATTGCTACAAGCCTATTATAACGACCTCTTTTTTCGAAGACACGTGTTTAGAGTATG 
GAGAGATGTTTCTTTAGTACACCCATATACATATGTTGTGTTTCTGCAAAACTATACTCTTGATTGACAATAACAACATATCACGT 
TCAAGAAACCAGCAAGTCGTTGGATATTTAITATCCATTGAATGCTTTCITCTTTTTGATCATGTCITGTTTCTTTTACCATTCCTTC 
TTACTTAGAGGATGTATATAGAAGCTGGAGCCITCTTTGTTTCTATAAATGCTGCTTATCATCGTGGAGITGGITCTGTAAACATT 
TGAAAATTCTGAACAGTTTCACCTGCCATTGGATGCTTTGTTTCAATTTCAGGTGCGITAGAAGGTTTGCAGAGTAGCTAGAGAA 
TCTCGTATCTTCACTTTCTGCTACTTGGTATCAGCTTCGTCACTTTATATCAACA 

============== motif: [19)-> CA[A TCG)ATG === AtMYC2 
==============pattern found: CAAATG (position= 419) 
==============pattern found: CATATG (position= 629) 
==============motif: [20)-> CAC[ATCG)TG 
==============pattern found: CACGTG (position= 185) 
============== pattern found: CACGTG (position= 583) 
============== pattern found: CACCTG (position = 879) 
==============motif: [21)-> CACA[ATCG)G 
============== pattern found: CACACG (position = 183) 

==============motif: [76)-> TGT[ATCG)TC === ARF 
============== pattern found: TGTTTC (position= 606) 
============== pattern found: TGTTTC (position = 638) 
============== pattern found: TGTTTC (position = 753) 
============== pattern found: TGTTTC (position = 811) 
============== pattern found: TGTTTC (position= 898) 
==============motif: [78)-> TGTCT[ATCG) 
============== pattern found: TGTCTT (position= 283) 
============== pattern found: TGTCIT (position= 748) 

============== motif: [92) -> ACA[ATCG]A TG === DPBF 
==============pattern found: ACATATG (position= 628) 
==============motif: [93)-> ACAC[ATCG)TG 
============== pattern found: ACACGTG (position= 184) 
==============pattern found: ACACGTG (position= 582) 

==============motif: [141)-> GC[ATCG)GCC === GCC-box 
==============pattern found: GCAGCC (position= 36) 
==============motif: [142)-> GCC[ATCG)CC 
============== pattern found: GCCTCC (position = 39) 

==============motif: [192)-> GC[ATCG)GCC === ERF1 
============== pattern found: GCAGCC (position = 36) 
==============motif: [193)-> GCC[ATCG]CC 
============== pattern found: GCCTCC (position = 39) 

==============motif: [235)-> AACTAA[ATCG) === MYB4 
============== pattern found: AACT AAA (position = 467) 

==============motif: [237)-> G[ATCG)TAAG === Jbox 
==============pattern found: GITAAG (position= 346) 
==============motif: [238] -> GA[ATCG)AAG 
==============pattern found: GAAAAG (position = 237) 
==============pattern found: GAAAAG (position= 394) 

==============motif: [284] -> TGTATATA[ATCG) === SORLREP3 
============== pattern found: TGT A TATAG (position = 786) 

==============motif: [306)-> AG[ATCG)CAC === SORLIPl 



============== pattern found: AGACAC (position = 580) 
==============motif: [308)-> AGCC[ATCG)C 
============== pattern found: AGCCTC (position = 38) 

==============motif: [311)-> G[ATCG)GCC === SORLIP2 
============= pattern found: GAGCC (position = 801) 
==============motif: [312)-> GG[ATCG]CC 
============== pattern found: GGTCC (position = 227) 
==============motif: [313)-> GGG[ATCG)C 
==============pattern found: GGGTC (position = 226) 
==============motif: [314) -> GGGC[A TCG) 
==============pattern found: GGGCT (position = 81) 

============== motif: [338) -> GAGTG[A TCG)G === SORLIP5 
============== pattern found: GAGTGGG (position= 197) 

upstream sequence: [miR447c) 
TCTTTTATGGCGTTCTGGCTACAATACAGCATAACATCGTGCTTTCACGCATCATAAGCTTTGTATTTATTATCTTATTTATTATGA 
CCGGAACCCTCCTTACCCCTTACGTGATCCCGCAGGTTTACGGCCTTCCTATTATTGGAGTTTTGACTAGTTCATATCTTGATTTTC 
TATTGCTGTTTGTTAATGAAGATGATGATGAAAAACATTACACCACCGGCTCATCTCACACGTGTGTGAAGAGTGGGGAGTCCAT 
GGGATCTTCAAGCGGGGTCCAAGCGGAAAAGTCGAAAGTGCTTTAAAGAGATTGCATCGTTTCAAATTAGCTTTCCTTATTTGGG 
TCACTAAAGTCTTGGCATTTACTTTCCTGCTTGTAATAAACGCGGCTACTGTTAATGTTTTTTCTTGGTTGTTTGTACAATTGTACT 
TAGTAATGTAATAGCAACAAAAAAAAAAGAAATCGAAGCGAAAAAAGATGTAGAAAAGTCTGGATTTTTAATTGCTACTAGTCT 
CGACCTCTATATTCGAGGACTTATGTATGTTTAGAGTAATGGAATTTTTGAGTGAAGCACGGAGAGATGTTGAAAATTGGATACT 
ATATGGTTGTTATTAGACTACGCAGGAGCTGATTTGGTACACACATACATATGTTCTGCTTCTTTCAAAACTAACATATCAAGTTC 
AAGAAACCAGTAAGTCGTTTATCTATTCCATGCTTTCTTCTTTTGAATCATGCCTTGTTGTTTGTTTGAACATATCTTCTTACTTAG 
TGGATGGACTATATTTAAAAAGCTGCAGCCCTCTTTTTAGCATAGTATAACCGCTGATGTACACCTACCAGCTTGATAACTCTTTT 
TCGTGGTTTCTGTGTACTCGTTTCTGTTTGTACAGATACTTCTTGTTCAATTTCAGATGCTTTAGAAGGTTTTCGGAGTGGCTAGAG 
ATCTGTTATCTGTATGAACAGCTACTTGGTATCAGCTTCGTCATTTTATCAACA 

==============motif: [19)-> CA[ATCG)ATG === AtMYC2 
==============pattern found: CATATG (position= 647) 
==============pattern found: CAGATG (position= 912) 
==============motif: [20)-> CAC[ATCG)TG 
============== pattern found: CACGTG (position = 232) 
==============motif: [21)-> CACA[ATCG)G 
==============pattern found: CACACG (position = 230) 
==============motif: [22)-> CACAT[ATCG) 
==============pattern found: CACATA (position= 641) 

==============motif: [73)-> [ATCG)GTCTC === ARF 
==============pattern found: AGTCTC (position = 510) 

==============motif: [92)-> ACA[ATCG]A TG === DPBF 
==============pattern found: ACATATG (position= 646) 
==============motif: [93] -> ACAC[ATCG]TG 
============== pattern found: ACACGTG (position = 231) 
==============motif: [95)-> ACACAT[ATCG] 
==============pattern found: ACACATA (position= 640) 

==============motif: [141] -> GC[ATCG]GCC === GCC-box 
============== pattern found: GCAGCC (position = 797) 

==============motif: [192] -> GC[ATCG]GCC === ERF1 
============== pattern found: GCAGCC (position = 797) 

==============motif: [221] -> [ATCG]AACTAAC === MYB3 
==========,;==pattern found: AAACTAAC (position= 667) 

==============motif: [229] -> [ATCG]ACTAAC === MYB4 
==============pattern found: AACTAAC (position= 668) 
=============motif: [230] -> A[ATCG]CTAAC 
=============pattern found: AACTAAC (position= 668) 
==============motif: [231] -> AA[ATCG]TAAC 



==============pattern found: AACTAAC (position= 668) 
==============motif: [232]-> AAC[ATCG]AAC 
==============pattern found: AACTAAC (position= 668) 
==============motif: [233]-> AACT[ATCG]AC 
==============pattern found: AACTAAC (position= 668) 
==============motif: [234]-> AACTA[ATCG]C 
==============pattern found: AACTAAC (position= 668) 
==============motif: [235]-> AACTAA[ATCG] 
==============pattern found: AACTAAC (position= 668) 

==============motif: [236]-> [ATCG]ATAAG ===!box 
==============pattern found: CATAAG (position= 52) 
==============motif: [238]-> GA[ATCG]AAG 
============== pattern found: GAAAAG (position = 284) 
============== pattern found: GAAAAG (position = 483) 
==============motif: [241]-> GATAA[ATCG] 
==============pattern found: GATAAC (position= 847) 

==============motif: [281]-> TGTAT[ATCG]TAT === SORLREP3 
============== pattern found: TGTA TTT AT (position = 61) 

==============motif: [307]-> AGC[ATCG]AC === SORLIP1 
============== pattern found: AGCAAC (position = 443) 
==============pattern found: AGCTAC (position= 965) 

==============motif: [310]-> [ATCG]GGCC === SORLIP2 
==============pattern found: CGGCC (position= 127) 
==============motif: [312]-> GG[ATCG]CC 
============== pattern found: GGTCC (position = 274) 
==============motif: [313]-> GGG[ATCG]C 
============== pattern found: GGGTC (position = 273) 
==============pattern found: GGGTC (position= 341) 

==============motif: [338]-> GAGTG[ATCG)G === SORLIP5 
============== pattern found: GAGTGGG (position = 244) 
==============motif: [339]-> GAGTGA[ATCG] 
============== pattern found: GAGTGAA (position = 564) 

upstream sequence: [miR396b] 
CGAGTTAGTTGGATCGTTTTTGTTTGTTTATGTCATGTGCATAAAAGATATTGTTAAAATGGTGGAGATTTTCTTTTAGAAAAAAT 
GTATTACCCTTTATAGAGATATCATTAAGCCTCAAAAGATAACGAAGAGTTACTTGCCTAAGTATTGGTCAATATTTGATAAGGA 
TTGAGTTACAATTCTCCTTCCTTAATTTCCGATACACCGTTTTACACGAGATAGAGCCACCGGCACATCACCGATTCATAACTTTC 
ACTCACTCTAGCGACACATACGTCACTGAACAAACATCAAACAATGCATAAAGCCTAACCAAATGAGAAACTAGTCTTATATAC 
AAGTCATTATTCACACGTGCAAACATTAGTTTCTTCAAGCTTCTTCTCTCACACGTGTGGCTTCCTCTGCTCTATTGTTTCTTGTAG 
ACACATTCAGTGGCTTATCAATTAATGACCGGATAATTTTTGGGTTAGGTACGGTAGGTTGGATTACTTGAGGCCATATATATGA 
CCACTATACGGTGAGCGTCCTCCATATCGAGTAATGAGGTAACACATCTAAGCTAATTATCAAGTTGTCTAACTTTTGTAAGATT 
GTATCTAACTATCTAAGCACCACTAAGTAATTCACATATAAATTACACATATAAGACCAAATTTAAATGATGAGTTTAGCCCGAA 
CGTATACTTTTACACTAGCATAAGAGTGGTTTACATTAAAAAAAAAATGGGCATAGTATTTGGACTTGATGGAACTTATTATATA 
AAACTGTATAACAAAAAGAAAACGCATAAAGAAACAAACAAGTCTACTTTTATCTTTCAGTCCCACGCTACTAAGCAGGTTCAC 
ATATCTATCACTCACTTTGTATTATATATAAATAGAGTGGTCCTCTTGAGTTTCTTCTATATGCTAGTTGCTCAACTAATATCTCTC 
TCTCTATCTCTCAACAATTCTCTTAAGTTTAATTAGTTTTCAGAAGAAGGAGAAGATGAAG 

==============motif: [10]-> [ATCG]TAACCA === AtMYB2 
==============pattern found: CTAACCA (position= 311) 
==============motif: [11]-> C[ATCG]AACCA 
==============pattern found: CTAACCA (position= 311) 
=============motif: [12]-> CT[ATCG]ACCA 
==============pattern found: CTAACCA (position= 311) 
==============motif: [13]-> CTA[ATCG]CCA 
==============pattern found: CTAACCA (position= 311) 
==============motif: [14]-> CTAA[ATCG]CA 
==============pattern found: CTAACCA (position= 311) 
==============pattern found: CTAAGCA (position= 610) 
============== pattern found: CTAAGCA (position= 838) 
==============motif: [15] -> CTAAC[ATCG]A 
==============pattern found: CTAACCA (position= 311) 
==============pattern found: CTAACTA (position= 602) 



==============motif: [16]-> CfAACC[ATCG] 
==============pattern found: CTAACCA (position= 311) 
==============motif: [17]-> [ATCG]ACATG 
==============motif: [18]-> C[ATCG]CATG 

==============motif: [19]-> CA[ATCG]ATG === AtMYC2 
==============pattern found: CAAATG (position= 316) 
==============motif: [20]-> CAC[ATCG]TG 
============== pattern found: CACGTG (position = 354) 
============== pattern found: CACGTG (position = 392) 
==============motif: [21]-> CACA[ATCG]G 
============== pattern found: CACACG (position = 352) 
============== pattern found: CACACG (position = 390) 
==============motif: [22]-> CACAT[ATCG] 
==============pattern found: CACA TC (position = 234) 
==============pattern found: CACATA (position= 271) 
============== pattern found: CACA IT (position = 429) 
============== pattern found: CACA TC (position = 555) 
==============pattern found: CACATA (position= 630) 
==============pattern found: CACA TA (position= 643) 
==============pattern found: CACATA (position= 849) 

==============motif: [53]-> CACGTG[ATCG]A === ABRE-Iike 
============== pattern found: CACGTGCA (position = 354) 

============== motif: [74]-> T[ATCG]TCTC === ARF 
============== pattern found: TCTCTC (position = 385) 
==============pattern found: TATCTC (position= 931) 
==============pattern found: TCTCTC (position = 933) 
============== pattern found: TCfCTC (position = 935) 
============== pattern found: TCTCTC (position = 937) 
==============pattern found: TATCfC (position= 943) 
============== pattern found: TCTCTC (position = 945) 
==============motif: [76]-> TGT[ATCG]TC 
============== pattern found: TGTTTC (position = 416) 
==============pattern found: TGTATC (position= 597) 
==============motif: [78]-> TGTCT[ATCG] 
==============pattern found: TGTCTA (position= 578) 
==============motif: [93]-> ACAC[ATCG]TG 
==============pattern found: ACACGTG (position = 353) 
==============pattern found: ACACGTG (position= 391) 
==============motif: [95]-> ACACAT[ATCG] 
============== pattern found: ACACA TA (position = 270) 
==============pattern found: ACACATT (position= 428) 
=============pattern found: ACACATC (position= 554) 
==============pattern found: ACACATA (position= 642) 

==============motif: [142]-> GCC[ATCG]CC === GCC-box 
=============pattern found: GCCACC (position = 226) 

==============motif: [161]-> A[ATCG]CGACA === LTRE 
============== pattern found: AGCGACA (position = 266) 
=============motif: [164]-> ACCG[ATCG]CA 
============== pattern found: ACCGGCA (position = 229) 

==============motif: [193]-> GCC[ATCG]CC === ERFl 
==============pattern found: GCCACC (position = 226) 

=============motif: [223]-> TA[ATCG]CTAAC === MYB3 
==============pattern found: TATCTAAC (position= 599) 
==============motif: [227]-> TAACTA[ATCG]C 
==============pattern found: TAACTATC (position= 603) 

==============motif: [230]-> A[ATCG]CTAAC === MYB4 
==============pattern found: ATCTAAC (position= 600) 
=============motif: [232]-> AAC[ATCG]AAC 
============== pattern found: AACAAAC (position = 285) 



============== pattern found: AACAAAC (position = 800) 
==============motif: [234)-> AACTA[ATCG)C 
==============pattern found: AACTATC (position= 604) 
==============motif: [235)-> AACTAA[ATCG) 
============== pattern found: AACTAAT (position = 925) 

============== motif: [236) -> [A TCG)ATAAG ===!box 
==============pattern found: GATAAG (position= 163) 
==============pattern found: TATAAG (position= 647) 
==============pattern found: CATAAG (position= 701) 
==============motif: [237)-> G[ATCG)TAAG 
==============pattern found: GATAAG (position= 163) 
==============motif: [238)-> GA[ATCG]AAG 
==============pattern found: GATAAG (position= 163) 
============== pattern found: GAGAAG (position= 988) 
=============motif: [239)-> GAT[ATCG]AG 
==============pattern found: GATAAG (position= 163) 
==============pattern found: GATGAG (position= 666) 
==============motif: [240)-> GATA[ATCG)G 
==============pattern found: GATAAG (position= 163) 
=============motif: [241)-> GATAA[ATCG) 
============== pattern found: GAT AAC (position= 123) 
==============pattern found: GATAAG (position= 163) 
==============pattern found: GATAAT (position= 459) 

==============motif: [304)-> [ATCG)GCCAC === SORLIP1 
==============pattern found: AGCCAC (positi()n = 225) 
=============motif: [305)-> A[ATCG)CCAC 
==============pattern found: AGCCAC (position= 225) 
==============motif: [306)-> AG[ATCG}CAC 
============== pattern found: AGCCAC (position= 225) 
============== pattern found: AGACAC (position= 426) 
==============motif: [307}-> AGC[ATCG}AC 
============== pattern found: AGCCAC (position= 225) 
============== pattern found: AGCGAC (position= 266) 
==============motif: [308)-> AGCC[ATCG}C 
============== pattern found: AGCCTC (position = 113) 
==============pattern found: AGCCAC (position= 225) 
==============motif: [309}-> AGCCA[ATCG} 
==============pattern found: AGCCAC (position= 225) 

=============motif: [310}-> [ATCG}GGCC === SORLIP2 
==============pattern found: AGGCC (position= 498) 
==============motif: [311] -> G[ATCG)GCC 
==============pattern found: GAGCC (position = 224) 
==============motif: [312}-> GG[ATCG}CC 
============== pattern found: GGTCC (position= 890) 
==============motif: [314] -> GGGC[ATCG} 
============= pattern found: GGGCA (position= 731) 

============== motif: [335] -> GA[A TCG}TGAG SORLIP5 
==============pattern found: GATTGAG (position= 169) 
==============motif: [337] -> GAGT[ATCG)AG 
==============pattern found: GAGTTAG (position= 1) 

upstream sequence: [miR396a) 
ATAAAATAAAATAATAATAAAAAAGAAAAAAAAACTAAATAGATAAAGTTACCTTTTGTTTTGGTCATTGACGCTTGGGGTGGC 
AAGTCATATTACCTGATACAAGAAGCACTTGTGAATAAAGTGATGGTTAGACCAAAAGAAGCAAATTTCCTCCACCCAATTTTGC 
CTGATTATTGTAATCTTCAACTCAAAAATATCTACATAGACGATTTTTCTATACAGTTATTGTCATTACAATATTTTTATTTATTTA 
GTCTATTTCCTAGTTATATGTTTCCATATCATACCAATAAAAAAAAATTTGGTTGAAATTCAATATCTGGTATCTACATAAAATAG 
TACCAACTTTCACAAAIIIIIIIACTACCAATTAATTCATACATGGCCATTTAAACAGTATATATTGTGTTAATTTTAGTTTTTACT 
ATCTAGGCATTTCTCTTATTTGAATATATATTTATTTTATTCAAAGAAAAATGTTAATTAATTTTATAATTCATAATACACTAAACA 
AATTACGATCTTAATGTCTATTTGAGATTTTATACGATATATTTAGTTTTAAATATTTATATTTGTTAGAAGTGTCATCAACATAGT 
ATTGGTTATAGTATTGGTTATATGACAACGATTTTGTTTTTTGTAATAATTATCATATGACAACTATAGTATCATTATTTTACGTAA 
TATGAATACAACCATATTATAAAAAAAACTGAGTCGGACTACACCAATACGACACATGCAAATGCAAAGAAATAAATATTCTAT 
TACTGATGAATACAAATATTTGTTACAGCAGAAAAAAAAAAGCCAATATTCTCCTCGGGATTAGTGCTGTAAAAGAATGACCCTT 
CTCTTCCCTTGTCCCCTATAAATATCTTTCTATCGACCATCTTCCTTCTCACAACTTCAACTTCCCTCTTTCTCTATATTACGCTTTT 
GCCCCTCACTCCCTCTTTCCACAATTAGGGTTTCGTCTGCTCTACATGACCCT 



==============motif: [14} -> CTAA[ATCG}CA === AtMYB2 
==============pattern found: CTAAACA (position= 509) 

==============motif: [17] -> [A TCG]ACA TG === AtMYC2 
==============pattern found: TACATG (position= 381) 
==============pattern found: CACATG (position= 742) 
==============pattern found: TACATG (position= 989) 
==============motif: [18} -> C[ATCG]CATG 
==============pattern found: CACATG (position= 742) 
==============motif: [19] -> CA[ATCG}ATG 
==============pattern found: CATATG (position= 656) 
==============pattern found: CACATG (position= 742) 
==============pattern found: CAAATG (position= 748) 
==============motif: [20] -> CAC[ATCG]TG 
============== pattern found: CACTTG (position= 109) 
==============pattern found: CACATG (position= 742) 
==============motif: [21] -> CACA[ATCG]G 
==============pattern found: CACATG (position= 742) 
=============motif: [22]-> CACAT[ATCG] 
==============pattern found: CACATG (position= 742) 

==============motif: [42} -> TAC[ATCG]TGGC === ABRE 
==============pattern found: TACATGGC (position= 381) 

==============motif: [74] -> T[ATCG]TCTC === ARF 
==============pattern found: TTTCTC (position = 438) 
============== pattern found: TTTCTC (position = 927) 
==============motif: [76] -> TGT[ATCG]TC 
============== pattern found: TGTTTC (position = 274) 
==============motif: [77] -> TGTC[ATCG]C 
============== pattern found: TGTCCC (position= 868) 
==============motif: [78] -> TGTCT[ATCG] 
==============pattern found: TGTCTA (position= 530) 

==============motif: [89] -> [ATCG]CACATG === DBPF 
==============pattern found: ACACATG (position= 741) 
==============motif: [90} -> A[ATCG]ACATG 
==============pattern found: ATACATG (position= 380) 
==============pattern found: ACACATG (position= 741) 
==============motif: [91] -> AC[ATCG}CATG 
==============pattern found: ACACATG (position= 741) 
==============motif: [92] -> ACA[ATCG]ATG 
==============pattern found: ACACATG (position= 741) 
==============motif: [93] -> ACAC[ATCG]TG 
==============pattern found: ACACATG (position= 741) 
==============motif: [94] -> ACACA[ATCG]G 
==============pattern found: ACACATG (position= 741) 
==============motif: [95] -> ACACAT[ATCG] 
==============pattern found: ACACATG (position= 741) 

==============motif: [206} -> AT[ATCG]CAACC === MYB1 
==============pattern found: ATACAACC (position= 695) 

=============motif: [235] -> AACTAA[ATCG] === MYB4 
==============pattern found: AACTAAA (position= 32) 

==============motif: [239] -> GAT[ATCG}AG ===!box 
==============pattern found: GATTAG (position= 832) 
==============motif: [241] -> GATAA[ATCG] 
==============pattern found: GATAAA (position= 41) 

==============motif: [276] -> [ATCG]GTATATAT === SORLREP3 
==============pattern found: AGTATATAT(position = 398) 
==============motif: [278] -> TG[ATCG]ATATAT 
==============pattern found: TGAATATAT (position= 449) 



==============motif: [309] -> AGCCA[A TCG] === SORLIP1 
============== pattern found: AGCCAA (position = 814) 

==============motif: [310]-> [ATCG]GGCC === SORLIP2 
============== pattern found: TGGCC (position = 385) 

upstream sequence: [miR163] 
TTAATAATCCTGTTATCGCAATGACCATGGGATTCCCAAAGCCGTCCATTTAAAGTGAAAAAGAAGACAATGATGATGGTGACGT 
GAAACAAAGTGTGGACATATCCACATAAAATTGGAAAGTTAATGGATTTCGTGTTTCATTCTAAGTTTATGTTTCGATTCTTATTA 
GATAAAAGACIIIIIICTGCCGCATTTATATTTCTTGTGATGGTGTTGGTAAAGACGGTGGAGCAGCAGATGCTGAAGATAACGT 
TCAGAAAAGTGTGTTACTTATGCATATATTGTCTATTTCTTTTTCTTTAACGTTGGGGCTTTGACATTTTCTGAAGGTATTTTAATT 
AGTTTAAATAATTGTAAGATTAGTTTAGAGCTTATCTAGGGTTTTGTGACTTAGCTCACCATTTCATAAAATGACAATATGCATCT 
AATAATTTGTATCGAAATAACATCATTTAAAAGCCTGTTATATTTTTATATATTGAATATGATGTATAATTAATGCATAAATAATA 
GTAGAACCCTCTTTTATTTATACTTATACTTGATCATATACTTTACATAATATAAACAACAAATAGGTAATCAATTTTGTTCGTGT 
GTGGTGTAGACAGTTAGGATTTAACAAGATCAAATAAAAAAGACCTTTTCAAATCAAGCCGAGACCCACGACAACGACACACTA 
CCCCAATAATTGTTTACACAATCATAAATACCCAACGACCGGCCAATGCGTATCCACTAGTGAATTGATACTTTTAAGGTTAAGA 
GAAAATGAGGTTTATTTTCGTACACGTCATTTGGTGTACTGTCTCGACCACATTCACATGTTTTCTGAGGTCGAGAAACTATTTTA 
ACTAACACGGCACTTAAAATTCAACTGCAAGATTTTTTGAATGGAAGACTTATTAGTTATTACCAAATCAAAAGTCTTCTGATCA 
TCAAAGGAAAATTAGTATAAATAAGCATAGAGGCGTCCATGGATTATCACAGTTCTCAT 

==============motif: [12]-> CT[ATCG]ACCA === AtMYB2 
==============pattern found: CTCACCA (position= 397) 

============== motif: [17] -> [A TCG]ACA TG === AtMYC2 
============== pattern found: CACA TG (position= 824) 
==============motif: [18]-> C[ATCG]CATG 
============== pattern found: CACA TG (position = 824) 
==============motif: [19]-> CA[ATCG]ATG 
============== pattern found: CAGA TG (position = 237) 
==============pattern found: CACA TG (position = 824) 
==============motif: [20]-> CAC[ATCG]TG 
============== pattern found: CACA TG (position= 824) 
==============motif: [21]-> CACA[ATCG]G 
============== pattern found: CACA TG (position= 824) 
==============motif: [22]-> CACAT[ATCG] 
============== patiern found: CACATA (position= 106) 
==============pattern found: CACATT (position= 818) 
=============pattern found: CACA TG (position= 824) 

==============motif: [73]-> [ATCG]GTCTC === ARF 
============== pattern found: TGTCTC (position = 809) 
==============motif: [74]-> T[ATCG]TCTC 
==============pattern found: TGTCTC (position = 809) 
==============motif: [75]-> TG[ATCG]CTC 
============== pattern found: TGTCTC (position = 809) 
==============motif: [76]-> TGT[ATCG]TC 
============= pattern found: TGTTTC (position = 136) 
============== pattern found: TGTTTC (position = 154) 
============== pattern found: TGT A TC (position = 436) 
============== pattern found: TGTCTC (position = 809) 
==============motif: [77]-> TGTC[ATCG]C 
============== pattern found: TGTCTC (position = 809) 
==============motif: [78]-> TGTCT[ATCG] 
============== pattern found: TGTCT A (position = 28S) 
============== pattern found: TGTCTC (position = 809) 

============== motif: [89]-> [ATCG]CACATG === DPBF 
============== pattern found: TCACATG (position= 823) 

=============motif: [143]-> GCCG[ATCG]C === GCCbox 
============== pattern found: GCCGTC (position = 40} 
==============motif: [144]-> GCCGC[ATCG] 
============== pattern found: GCCGCA (position = 189) 



==============motif: [161]-> A[ATCG]CGACA === LTRE 
==============pan em found: AACGACA (position= 673) 

==============motif: [194]-> GCCG[ATCG]C === ERF1 
============== pauern found: GCCGTC (position= 40) 
==============motif: [195]-> GCCGC[ATCG] 
============== pauern found: GCCGCA (position = 189) 

==============motif: [221)-> [ATCG]AACTAAC === MYB3 
============== pauern found: TAACTAAC (position= 854) 
==============motif: [222]-> T[ATCG]ACTAAC 
==============pattern found: TAACTAAC (position= 854) 
============== motif: [223]-> TA[ATCG]CTAAC 
============== pauern found: TAACTAAC (position= 854) 
==============motif: [224)-> TAA[ATCG]TAAC 
============== pauern found: TAACTAAC (position= 854) 
==============motif: [225]-> TAAC[ATCG]AAC 
============== pauern found: TAACTAAC (position= 854) 
============== motif: [226]-> TAACT[ATCG]AC 
============== pauern found: TAACTAAC (position= 854) 
==============motif: [227]-> TAACTA[ATCG]C 
============== pauern found: TAACTAAC (position= 854) 
==============motif: [228]-> TAACTAA[ATCG] 
============== panern found: TAACTAAC (position= 854) 

==============motif: [229]-> [ATCG]ACTAAC === MYB4 
============== pauern found: AACTAAC (position= 855) 
==============motif: [230)-> A[ATCG]CTAAC 
============== pauern found: AACTAAC (position= 855) 
==============motif: [231}-> AA[ATCG]TAAC 
============== pauern found: AAATAAC (position= 443) 
==============pattern found: AACTAAC (position= 855) 
==============motif: [232]-> AAC[ATCG]AAC 
==============pattern found: AACTAAC (position= 855) 
==============motif: [233} -> AACT[ATCG]AC 
==============pattern found: AACTAAC (position= 855) 
==============motif: [234]-> AACTA[ATCG]C 
==============pattern found: AACTAAC (position= 855) 
==============motif: [235]-> AACTAA[ATCG) 
==============pattern found: AACTAAC (position= 855) 

==============motif: [236]-> [ATCG)ATAAG === lbox 
==============pattern found: AATAAG (position= 960) 
==============motif: [237)-> G[ATCG)TAAG 
==============pattern found: GTTAAG (position= 763) 
==============motif: [238]-> GA[ATCG]AAG 
============== pattern found: GAAAAG (position= 259) 
==============motif: [239)-> GAllATCG]AG 
============== pattern found: GATTAG (position= 360) 
==============motif: [241}-> GATAA[ATCG] 
============== pauern found: GATAAA (position= 171) 
==============pattern found: GATAAC (position= 248) 

==============motif: [277]-> T[ATCG]TATATAT === SORLREP3 
============== pauern found: TTTATATAT(position = 473) 
==============motif: [278]-> TG[ATCG]ATATAT 
==============pattern found: TGCATATAT (position= 276) 

==============motif: [305]-> A[ATCG]CCAC === SORLIP1 
============== pauern found: ATCCAC (position= 103) 
============== pattern found: ACCCAC (position= 664) 
============== pauern found: ATCCAC (position= 736) 

==============motif: [310]-> [ATCG]GGCC === SORLIP2 
============== pattern found: CGGCC (position= 724) 
============== motif: [313]-> GGG[ATCG]C 
==============pattern found: GGGGC (position= 310) 
==============motif: [314} -> GGGC[ATCG} 



==============pattern found: GGGCT (position= 311) 

upstream sequence: [miR161.J] 
TAGGGAACAGAAAAGGGAAGATGGCTAGACATCATCAGACCTAGAAAACAAGAAAGCTAAAGAGAATTACTAGATTTTGGCAT 
GTGGGTATTCGGGTCGGGTTTTTCGGATTTAGAAATTTTGGACCTGTATGGTTATATTAACAATTTTGGGTCGGGTTCGGTTTGGG 
TlTACTTTGGGTCCGGGTAATTTTGGTATTACCTATAAATAACCAAAACTATCTCGGGTTTGAGTACTACTTACCCAAACTTTGTC 
CAAATATACCCAAACATACATAAAAGTACCCATAAAACCCGAAAAATCCACAATTATAACAAGIIIIIIIICTTAAGACAATAAT 
ATAAAACAAGAAGTAAACCTTGTTTTGAACTTGTTCCAGAACTCAAATCATTAAACAAGTCACAGATTCAAGTTATTAGTGCATA 
TATGTCCTCATATGTATATATATGTTCGGGTAATAAAAAGTACCCACGAGTATCAGATTCGGTTCGGGTAATACCCGATACCCAC 
AGTTA1TTGAAAACAAAACCCGATCGGATAATTAGCCGGAACCGAAATAAAACGGATTCAAGTATTTTGGGTCGAGTTCGGTTC 
GGTTCTTCGAGTTCGGGTATTATGCCCCAGGCCTAAGAATTACATCGGGATTCTCACACTCGTCATGCTTACGAGGACGAGCCTT 
GTTGTAGTTGCAAC1TITTfCCGTTTACTTGGTAGTACACCAATTAATTAGCTTCGTGTTATAAATTGTAAACTTTATTTGGGCCGC 
ATGTATCCACATCTTGGCCCATTACTGAATTAGGGTTTCTTTGTTTTCTTCGACCTAACTCCGCCGCTTTTCTCTTTCTCTTCTTCCT 
TCATATTTATATACAACCTTCTCTCACTTATCTCTAACTCATCCTfCTCTTCTATGAAAATTCCATTGTTTCTGCCGAAGCTTTGATC 
AGTAC1TCTCTTTTGCTTGATCTCGGT11TTGACCAGTT1"A TTGCGTCGATCAA TGCA 

============~=motif: [JO] -> [ATCG]TAACCA === AtMYB2 
==============pattern found: ATAACCA (position= 207) 

==============motif: [18] -> C[ATCG]CATG === AtMYC2 
==============pattern found: CGCATG (position= 763) 
==============motif: [19] -> CA[ATCG]ATG 
==============pattern found: CATATG (position= 433) 
==============motif: [22] -> CACAT[ATCG] 
============== pattern found: CACA TC (position = 773) 

==============motif: [74]-> T[ATCG]TCTC === ARF 
==============pattern found: TATCTC (position= 218) 
============= pattern found: TfTCTC (position = 834) 
============== pattern found: TTTCTC (position = 840) 
============== pattern found: TCTCTC (position = 873) 
==============pattern found: TATCTC (position= 882) 
=============motif: [76)-> TGT[ATCG)TC 
==============pattern found: TGTATC (position= 767) 
============== pattern found: TGTTTC (position = 920) 

==============motif: [139)-> [ATCG)CCGCC === GCCbox 
============== pattern found: TCCGCC (position = 825) 
==============motif: [144] -> GCCGC[ATCG) 
==============pattern found: GCCGCA (position= 761) 
============== pattern found: GCCGCT (position = 828) 

==============motif: [163)-> ACC[ATCG]ACA === LTRE 
============== pattern found: ACCCACA (position = 504) 
==============motif: [165] -> ACCGA[ATCG)A 
============== pattern found: ACCGAAA (position = 550) 

============== motif: [190]-> [A TCG]CCGCC === ERF1 
============== pattern found: TCCGCC (position = 825) 
==============motif: [195)-> GCCGC[ATCG] 
==============pattern found: GCCGCA (position= 761) 
============== pattern found: GCCGCT (position = 828) 

==============motif: [206] -> AT[ATCG]CAACC === MYBl 
==============pattern found: ATACAACC (position= 864) 

==============motif: [224)-> TAA[ATCG]TAAC === MYB3 
==============pattern found: TAAA TAAC (position= 204) 

==============motif: [230)-> A[ATCG]CTAAC === MYB4 
==============pattern found: ACCTAAC (position= 818) 
==============motif: [231] -> AA[ATCG]TAAC 
==============pattern found: AAATAAC (position= 205) 



==============motif: (234]-> AACTA(ATCG]C 
==============pattern found: AACTATC (position= 215) 

==============motif: (238)-> GA(ATCG]AAG ===!box 
============== pattern found: GAAAAG (position = 9) 
==============motif: [239]-> GAT(ATCG]AG 
==============pattern found: GATCAG (position= 938) 
==============motif: (241)-> GATAA[ATCG) 
==============pattern found: GATAAT(position = 536) 

==============motif: [273] -> ATAAAA(ATCG)GT === SORLREP2 
============== pattern found: A TAAAAAGT (position= 457) 
==============motif: [275)-> ATAAAACG[ATCG) 
==============pattern found: ATAAAACGG (position= 556) 

============== motif: (276) -> (A TCG)GTA TA TAT === SORLREP3 
==============pattern found: TGTATATAT(position = 437) 
==============motif: [277] -> T(ATCG]TATATAT 
==============pattern found: TGTATATAT(position = 437) 
============== pattern found: TA TATATAT (position = 439) 
==============motif: (278)-> TG(ATCG]ATATAT 
==============pattern found: TGCATATAT(position = 419) 
==============pattern found: TGTATATAT(position = 437) 
==============motif: (279]-> TGT(ATCG)TATAT 
==============pattern found: TGTATATAT(position = 437) 
==============motif: [280]-> TGTA[ATCG)ATAT 
==============pattern found: TGTATATAT(position = 437) 
==============motif: [281) -> TGTA11ATCG)TAT 
==============pattern found: TGTATATAT(position = 437) 
==============motif: [282)-> TGTATA[ATCG)AT 
==============pattern found: TGTATATAT(position = 437) 
==============motif: (283]-> TGTATAllATCG)T 
==============pattern found: TGTATATAT(position = 437) 
==============motif: [284]-> TGTATATA[ATCG) 
==============pattern found: TGTATATAT(position = 437) 

==============motif: (305)-> A[ATCG)CCAC === SORLIPl 
============== pattern found: A TCCAC (position = 300) 
============== pattern found: ACCCAC (position = 466) 
============== pattern found: ACCCAC (position= 504) 
==============pattern found: ATCCAC (position= 770) 
==============motif: [306)-> AG[ATCG]CAC 
============== pattern found: AGTCAC (position = 397) 
==============motif: [307)-> AGC[ATCG]AC 
==============motif: (308)-> AGCC(ATCG]C 
==============motif: [309] -> AGCCA(ATCG] 
=============motif: [310] -> (ATCG]GGCC 
============== pattern found: AGGCC (position = 622) 
==============pattern found: GGGCC(position = 759) 
============== pattern found: TGGCC (position = 780) 
==============motif: [311] -> G[ATCG]GCC 
============== pattern found: GAGCC (position = 672) 
============== pattern found: GGGCC (position= 759) 
==============motif: [312] -> GG[ATCG]CC 
============== pattern found: GGACC (position= 122) 
============== pattern found: GGTCC (position = 178) 
============= pattern found: GGGCC (position= 759) 
==============pattern found: GGCCC (position= 781) 
=============motif: [313] -> GGG[ATCG]C 
============= pattern found: GGGTC (position = 93) 
==============pattern found: GGGTC (position= 150) 
=============pattern found: GGGTC (position= 177) 
============= pattern found: GGGTC (position= 578) 
============ pattern found: GGGCC (position = 759) 
==============motif: [314] -> GGGC(ATCG] 
============= pattern found: GGGCC (position= 759) 

upstream sequence: [miR414] 



TCTATATITCI I I I I I I I I I ICTITTTCATITCCTGTCCACACTGTfCTCCTITATGTCCTCACAAAACTACTAGGCAGTTGTCGGGA 
TCATAACAAATATTITATTATTAAATTAAAAAATAATTITACTTATAATIITCTrCGATGACTTCTTITAGATITACTTATATGTJT 
AAATAAATAAAATTAAGAAAATTAACAAACTAATfAAAAGTATTATl!TAATACTAAATATGAAAAACATAATTATrCCGATATr 
AAATrAGCTAATCTTCTATGTCTTITAAAAGAAGAAAAAGTrAGATGTrCTAAGTTACGTGGTCCTITCATATITATITAGTrAGT 
AAGATrTTCCAAAGTTITAAAGCTGTfGACAAAAGAAAAAAGAAAATATrTTTCAAAGGTITATAATCATrAAGATTAACTAGAT 
ATCACAGTACACATA TTCTGGCTCTATTCGAACClTTll'AA TfGTATGTGA TGTACAGAATGTTCAAGTTITCAA TGATCACCCTA 
TACTITGAAATATATJTAAACACAGCCGGAACAAATATATGTrTlTGATAACATCTTGTTCTATCAAAGTCATGGAATAACAAAA 
ATAATATAATTITCAAGTGGAGGAAGCAAAACAAACTACTrAAAATAATCCTTGTGACAACTGACAAGTACCACACAAGATrTrC 
TATCTrATITAGATJTCTCTATJTGGTATTCATClTTAATA"ITCAAATGATrACTCAACAGATCTTTACTGTGGAGATACATAATAT 
CTGAAACAAATTCCCCAAGAACCATGATJTGGTGATGACTrAAAAATCTGAATCTJTGACTAACAAAACAATGGTACTAGCTATr 
TrAGAAAATAATAAACATrGGCTAAAGTJTGAAAAAATAAGGTCACGAGACTCACATAGCTTCACAAGTCACACAACCTITGAC 
ATCAGCCTCCGCCACACACACACAATATATATATATGATCTACATATATATATTATC 

==============motif: [15]-> CTAAC[ATCG]A === AtMYB2 
==============pattern found: CTAACAA (position= 833) 

==============motif: [19] -> CA[ATCG]A TG === AtMYC2 
==============pattern found: CAAA TG (position = 730) 
==============motif: [21]-> CACA[ATCG]G 
==============pattern found: CACAAG (position = 675) 
==============pattern found: CACAAG (position= 921) 
==============motif: [22]-> CACAT[ATCG] 
==============pattern found: CACATA (position= 440) 
==============pattern found: CACATA (position= 911) 

==============motif: [46]-> TACGTGG[ATCG] === ABRE 
==============pattern found: TACGTGGT (position = 315) 

==============motif: [49]-> CA[ATCG]GTGGA === ABRE-Iike 
==============pattern found: CAAGTGGA (position = 615) 

==============motif: [74]-> nATCG]TCTC === ARF 
============== pattern found: TJTCTC (position = 700) 
============== motif: [75]-> TG[A TCG]CTC 
============== pattern found: TGGCTC (position = 449) 
==============motif: [78]-> TGTCT[ATCG] 
============== pattern found: TGTCTT (position = 278) 

==============motif: [94]-> ACACA[ATCG]G === DPBF 
==============pattern found: ACACAAG (position= 674) 
==============motif: [95]-> ACACAnATCG] 
=============pattern found: ACACATA (position= 439) 

==============motif: [139]-> [ATCG]CCGCC === GCCbox 
==============pattern found: TCCGCC (position = 950) 
==============motif: [140]-> G[ATCG]CGCC 
==============motif: [141]-> GC[ATCG]GCC 
==============motif: [142]-> GCC[ATCG]CC 
==============pattern found: GCCTCC (position = 947) 

==============motif: [162]-> AC[ATCG]GACA === LTRE 
==============pattern found: ACTGACA (position= 661) 

==============motif: [190]-> [A TCG]CCGCC === ERFJ 
==============pattern found: TCCGCC (position = 950) 
==============motif: [193]-> GCC[ATCG]CC 
==============pattern found: GCCTCC (position= 947) 

==============motif: [222]-> T[ATCG]ACTAAC === MYB3 
==============pattern found: TGACTAAC (position= 830) 
==============motif: [225]-> TAAC[ATCG]AAC 
==============pattern found: TAACAAAC (position= 197) 

==============motif: [229]-> [ATCG]ACTAAC === MYB4 



==============pattern found: GACTAAC (position= 831) 
==============motif: [231]-> AA[ATCG]TAAC 
==============pattern found: AATTAAC (position= 194) 
==============motif: [232]-> AAC[ATCG]AAC 
============== pattern found: AACAAAC (position= 198) 
==============pattern found: AACAAAC (position= 631) 
==============motif: [233]-> AACT[A TCG]AC 
==============pattern found: AACTGAC (position= 660) 
============== motif: [235]-> AACT AA[A TCG] 
==============pattern found: AACT AA T (position = 202) 

============== motif: [236]-> [A TCG)ATAAG === Jbox 
==============pattern found: AATAAG (position= 894) 
==============motif: [238]-> GA[ATCG]AAG 
==============pattern found: GACAAG (position = 664) 
==============motif: [241] -> GATAA[ATCG] 
==============pattern found: GATAAC (position= 563) 

==============motif: [277] -> 11ATCG]TATATAT === SORLREP3 
==============pattern found: TATATATAT (position= 968) 
==============pattern found: TATATATAT (position= 970) 
============== pattern found: TAT AT AT AT (position = 987) 

==============motif: [304)-> [ATCG]GCCAC === SORLIP1 
==============pattern found: CGCCAC (position = 952) 
==============motif: [306)-> AG[ATCG]CAC 
============== pattern found: AGTCAC (position = 925) 
==============motif: [308] -> AGCC[ATCG]C 
==============pattern found: AGCCTC (position = 946) 

==============motif: [312]-> GG[ATCG]CC === 50RLIP2 
============== pattern found: GGTCC (position = 320) 

upstream sequence: [miR835-5p] 
GTGTTTACAATTTCGTGCTTCAAAGAAATTAAAAAAAAAAGGTAGAATA1TAGTCAACCAAGGGACGAACAACTCTAGTAAACG 
ATTTTAAATAAACGAAAATGGACCAAAAACAATTGAGAAAlTGCGAAGCTGTACACTGAGAAAATCATATTATGGAAACACGAT 
GCTAAACCACCTAATATTTATTCAAAGCTACCTAATTAATTTTGGTATCTGTTTGCTGTAAGTfAAACCACGATGGTTCGGATGGG 
CTTCCGTAATTAGGACCATCTAAAACAGAACTGTTATTAAAGATGGTTGGTAAACTATAATTTGAlJTCAATTAACACCGATTAC 
CGGTTTACACTTAAACCACATATTTTCATTAATTCTTCATCATGTCCTTCTCACGTGACTCTTTCCTTCTCCGATCTTTTTTCTTTTA 
ACTCAGGACTCAGAGTCAGGAACTTCTCTCTTACCCTAGATTTCGATTffGATlTCAGTTCTTTCTGAATCGATCCTTCTCTGGCCG 
TAAATTCTTAATTCAACGGTTGGTTGATAAATTATGGTfCAATTAGATCTGCAGAGCTTTATTCTCCGGGCTCGAGTGCTTAAACT 
TTACCGACAAGCATTGAAGATAGCTCACAGAGCTCCTGTTCATGTTAGAGGTTCGTGTCTlTCATGTCTCTTATTTTTCTATCTATG 
AGATTCGTCACATAGACAATAAATTTGCGTTCACCGTACATCCATTTGATTAAAAATCTCGAAATCTAGGGGTTTAGTAGATTTC 
GGAGGATAAACTTTGTTTGATTTTATGTGTTGATGTTTTGTAGGGGAACTGAAACAGACTGTTAGGCAAGAGATGGAAAAGAAC 
AGAGACTGCAATGACAAACAAAAGATTCGGTATCTGATTAGTGAAGGTTTAGAGAGAATCAAAGGACTTGATGAGATGTTGGAT 
ATGCAGGGCCATTAACAIIIIIIIIIIGTACTTCTTCTGCTTTAATTGAATGTGATGCAA 

==============motif: [9)-> TACCGACA[ATCG) === DREB1&2 
==============pattern found: TACCGACAA (position= 601) 

==============motif: [20]-> CAC[ATCG]TG === AtMYC2 
==============pattern found: CACGTG (position = 390) 
==============motif: [22]-> CACAT[ATCG) 
==============pattern found: CACATA (position= 355) 
==============pattern found: CACATA (position= 695) 

==============motif: [37]-> CACGTG[ATCG]C === ABFs 
==============pattern found: CACGTGAC (position = 390) 

=============motif: [73]-> [ATCG]GTCTC === ARF 
============== pattern found: TGTCTC (position = 664) 
==============motif: [74]-> 11ATCG]TCTC 
============== pattern found: TCTCTC (position= 451) 
============== pattern found: TGTCTC (position = 664) 



==============motif: [75]-> TG[ATCG]CTC 
============== pattern found: TGACTC (position= 394) 
============== pattern found: TGTCTC (position= 664) 
==============motif: [76]-> TGT[ATCG]TC 
============== pattern found: TGTCTC (position= 664) 
==============motif: [77]-> TGTC[ATCG]C 
============== pattern found: TGTCTC (position = 664) 
==============motif: [78]-> TGTCT[ATCG] 
============== pattern found: TGTCTT (position= 655) 
============== pattern found: TGTCTC (position= 664) 

==============motif: [160]-> [ATCG]CCGACA === LTRE 
============== pattern found: ACCGACA (position = 602) 
==============motif: [161]-> A[ATCG]CGACA 
============== pattern found: ACCGACA (position= 602) 
==============motif: [162]-> AC[ATCG]GACA 
============== pattern found: ACCGACA (position= 602) 
==============motif: [163]-> ACC[ATCG]ACA 
============== pattern found: ACCGACA (position= 602) 
==============motif: [164]-> ACCG[ATCG]CA 
============== pattern found: ACCGACA (position = 602) 
==============motif: [165]-> ACCGA[ATCG]A 
==============pattern found: ACCGACA (position = 602) 
==============motif: [166]-> ACCGAC[ATCG] 
============== pattern found: ACCGACA (position = 602) 

==============motif: [231]-> AA[ATCG]TAAC === MYB4 
==============pattern found: AATTAAC (position= 323) 

==============motif: [238]-> GA[ATCG]AAG ===!box 
============== pattern found: GACAAG (position = 605) 
============== pattern found: GAAAAG (position= 847) 
==============motif: [239]-> GAT[ATCG]AG 
==============pattern found: GATTAG (position= 891) 
============== pattern found: GA TGAG (position = 925) 
==============motif: [240]-> GATA[ATCG]G 
==============pattern found: GATATG (position= 937) 
==============motif: [241]-> GATAA[ATCG] 
==============pattern found: GATAAA (position= 539) 
==============pattern found: GATAAA (position= 776) 

==============motif: [305]-> A[ATCG]CCAC === SORLIP1 
============== pattern found: AACCAC (position = 172) 
============== pattern found: AACCAC (position= 233) 
============== pattern found: AACCAC (position = 352) 
==============motif: [307]-> AGC[ATCG]AC 
==============pattern found: AGCTAC (position= 193) 
==============motif: [308]-> AGCC[ATCG]C 
==============motif: [309]-> AGCCA[ATCG] 
==============motif: [310]-> [ATCG]GGCC 
============== pattern found: TGGCC (position = 508) 
============== pattern found: GGGCC (position = 945) 
==============motif: [311]-> G[ATCG]GCC 
============== pattern found: GGGCC (position = 945) 
=============motif: [312]-> GG[ATCG]CC 
============== pattern found: GGACC (position = 103) 
============== pattern found: GGACC (position = 266) 
============= pattern found: GGGCC (position = 945) 
==============motif: [313]-> GGG[ATCG]C 
============== pattern found: GGGAC (position = 61) 
============== pattern found: GGGCC (position = 945) 
==============motif: [314]-> GGGC[ATCG] 
============== pattern found: GGGCT (position= 251) 
============== pattern found: GGGCT (position= 581) 
============== pattern found: GGGCC (position = 945) 

==============motif: [319]-> CTCA[ATCG]GTGA === SORLIP3 
============== pattern found: CTCACGTGA (position = 388) 



============== motif: [337] -> GAGT[A TCG]AG === SORLIP5 
============== pattern found: GAGTCAG (position = 439) 

upstream sequence: [miR852] 
GAGTAGTAGGCGGAATAGTCGAAAAAATGAATTCTTTAGAGTAATTTGAATGACATCTGAATCAGACCACTGCTrnAGGTTfAT 
TGGTAATGACGAGGGAGATATGTTTCTAAGGATAGCTATAGACGATCAATniTAGGTGTCTAGTAGTATACATTGTGlTICTTTG 
TTT AGCTTTGGTTCTniTGGGCACGATGTGATGCGTTGTTGCA TTTACCCCTTTGTGTGGCATTnTGTGACA TflTACTTGAAAC 
TGTGTTCTTGCTATAATGAAATGGGGAATTCTTAAATACTAGATGATAGAAACATTTGATCAAATTGTGTHGTAGCCTGATAGGT 
CGTATTGTTTATCAGACAGGTCCTGTTATTTATCGCAGCCGGACTGTGTTTGAGGATGCAACTCCAGATATTGTfAGGGATlTCTl' 
CTGGGATGATGAGTTTCGACCTAAATGGGATTTCATGCTTGCCAACTTCAAAACGTTGGAGGAGGACACTCAGACAGGAACAAT 
GATTGTTCAGTGGAGAAAAAAGGTTTCTGGACTTTTGATACTTTGGTCATCTIAATAAACAATICCCACATTAAAAACTGTTGTCA 
TTACTAATTTCTTITGCTIGCAGTTTCCTTTTTTCTGTAGTGACCGAGAGTATATCATfGGCCGGAGAATATGGGAGTCTGGGAAG 
AAGTATIATTGTGTCACAAAGGTAATGTCATGCTACAAGAACTIGTTfTTGCCTfCCACAGAACAAGTGTGTAGCAlTCCACATGT 
CTGGAGAATICTAAATGTTTACGCCAGAATTCTGTAGGGGACAAAACACCAAAGTTTAGGTTTGACAATTCTGAATGTCTGGAGA 
TAATICATGGGACCATIGTCTCTIAGTTTCTAGTTCTATTAAGTTTCATIGCATCATIACTTTATCAGTGAAAAAAATTGATCAAAT 
AGTATCCAACATCTGTTTATCCTAAACATCCTATTAAGTTnTATGCTGAAACAAA 

==============motif: [14] -> CTAA[ATCG]CA === AtMYB2 
==============pattern found: CTAAACA (position= 965) 

============== motif: [17] -> [ATCG)ACA TG === AtMYC2 
==============pattern found: CACATG (position= 765) 
==============motif: [18] -> C[ATCG]CA TG 
==============pattern found: CACATG (position= 765) 
==============motif: [19] -> CA[ATCG]ATG 
==============pattern found: CACATG (position= 765) 
==============motif: [20] -> CAC[ATCG]TG 
==============pattern found: CACATG (position= 765) 
==============motif: [21] -> CACA[ATCG]G 
==============pattern found: CACA TG (position = 765) 
==============motif: [22] -> CACAT[ATCG] 
============== pattern found: CACA TI (position = 580) 
==============pattern found: CACATG (position= 765) 

==============motif: [73] -> [ATCG]GTCTC === ARF 
==============pattern found: TGTCTC (position = 873) 
==============motif: [74] -> T[ATCG)TCTC 
============== pattern found: TGTCTC (position = 873) 
==============motif: [75] -> TG[ATCG]CTC 
==============pattern found: TGTCTC (position = 873) 
=============motif: [76] -> TGT[ATCG)TC 
==============pattern found: TGTTTC (position= 105) 
==============pattern found: TGTTTC (position= 161) 
============== pattern found: TGTGTC (position = 695) 
============== pattern found: TGTCTC (position = 873) 
============== motif: [77] -> TGTC[ATCG]C 
============== pattern found: TGTCAC (position = 697) 
============== pattern found: TGTCTC (position = 873) 
==============motif: [78] -> TGTCT[ATCG) 
==============pattern found: TGTCTA (position= 142) 
============== pattern found: TGTCTG (position = 769) 
==============pattern found: TGTCTG (position= 847) 
============== pattern found: TGTCTC (position = 873) 

==============motif: [89] -> [ATCG]CACATG === DPBF 
============== pattern found: CCACA TG (position = 764) 

=============motif: [141] -> GC[ATCG]GCC === GCCbox 
=============pattern found: GCAGCC (position = 378) 

==============motif: [165] -> ACCGA[ATCG]A === LTRE 
==============pattern found: ACCGAGA (position = 642) 

==============motif: [192)-> GC[ATCG]GCC === ERFl 
==============pattern found: GCAGCC (position = 378) 



==============motif: [211]-> ATCCAAC[ATCG] === MYBl 
============== pattern found: A TCCAACA (position = 947) 

==============motif: [239]-> GAT[ATCG]AG ===!box 
==============pattern found: GATGAG (position= 437) 
==============motif: [240]-> GATA[ATCG]G 
============== pattern found: GATA TG (position= 101) 
=============pattern found: GATAGG (position= 337) 
==============motif: [241]-> GATAA[ATCG] 
==============pattern found: GATAAT(position = 855) 

==============motif: [310]-> [ATCG]GGCC SORLIP2 
============== pattern found: TGGCC (position= 658) 
==============motif: [312]-> GG[ATCG]CC 
============== pattern found: GGTCC (position = 362) 
============== pattern found: GGACC (position = 866) 
==============motif: [313]-> GGG[ATCG]C 
============== pattern found: GGGAC (position= 809) 
============== pattern found: GGGAC (position= 865) 
==============motif: [314]-> GGGC[ATCGJ 
============== pattern found: GGGCA (position= 190) 

==============motif: [336]-> GAG[ATCG]GAG === SORLIP5 
============== pattern found: GAGGGAG (position = 95) 

upstream sequence: [miR172a] 
TGCCGTCTTGGATCTCAATATGTGTCAACAATCAATTTTTTGTATATATTAAAAACAACATTCAGATAATTCCTTGAATCTATATA 
TTTTACTATCCCATCTATTTTTGGATATATATATATATATATACATATATATATATATATATATATATATATATCTAATTGCAATGC 
ATCGACGACACCGGAGTAATGCAAGGTTCAACTTGTTTTGCAAAGACCATGCTAACACAACAACATTCCGGAATCACAGAAAAA 
TCCGAGTAATTTTAAAGTGAATTTAATTGACTTACCAAAATACAGTCCATGAAATCAATACTGTGCCATTATTGCTTACCAAAAA 
TACCATAACTTTGTTTCTAGTGAGAATTGAACTCAGGGCAGAAAAGTACATATTCTTTTCCCAAGACAATTTGGCAATGTTTTTCT 
TCTTAACCTAAATAGATTCAATTCAACTAAACGAATTACTAAATTATTACTCTTTGTTTTGCCACTCTCTTTTTAATTCGTCTTACC 
GTTTATCTTTAAGTTTCTCTACGTTTTTAAGTTGTAATCACTAAATTATTTTCACTACACTGTTAAAGGCTTAAAGCTTACCACCAA 
ATGTTATTTAATTTCACTGAACTGTTAAAACTTTAGCTACTTCAAATTGCTATTCTTTTTGTTCIIIIIIIIIATAAGGGGCATAGA 
TCCAATAATAGTTGCGCAAATAAGAAGAAGTTTACACATGTGAAGTGGGAAAGTGAGATATTCCTTCACGAGGTGGACTCCAAG 
ATGGCAGCTCCTAACTCCATTTGTCCCAACTCTCTTTACCATAACTCAACTTCTGCCAATCAAACTCTCTTCATAAAATATTTATGC 
ATATATTAACATTTAGTAACAAAAATTCAACATATGTATATATGATACCAAATAAATCAACATATATATTATTACACAGTCACAT 
CTCTTACTGTGCATATATATTTAGACAAACACATCTCTCTCTCTCTCTCTCTCTC 

==============motif: [12]-> CT[ATCG]ACCA === AtMYB2 
==============pattern found: CTTACCA (position= 287) 
==============pattern found: CTTACCA (position= 331) 
==============pattern found: CTTACCA (position= 591) 

============== motif: [17] -> [A TCG]ACA TG === AtMYC2 
==============pattern found: CACATG (position= 723) 
==============motif: [18]-> C[ATCG]CATG 
==============pattern found: CACATG (position= 723) 
=============motif: [19]-> CA[ATCG]ATG 
============== pattern found: CAAA TG (position = 599) 
=============pattern found: CACATG (position= 723) 
============== pattern found: CATA TG (position = 890) 
==============motif: [20]-> CAC[ATCG]TG 
=============pattern found: CACATG (position= 723) 
==============motif: [21]-> CACA[ATCG]G 
=============pattern found: CACATG (position= 723) 
==============motif: [22]-> CACAT(ATCG] 
============== pattern found: CACA TG (position= 723) 
============== pattern found: CACA TC (position = 940) 
==============pattern found: CACA TC (position= 974) 

=============motif: (74]-> T[ATCG]TCTC === ARF 
============= pattern found: TTTCTC (position = 528) 
============ pattern found: TCTCTC (position = 978) 



============== pattern found: TCTCTC (position = 980) 
============== pattern found: TCTCTC (position = 982) 
============== pattern found: TCTCTC (position= 984) 
============== pattern found: TCTCTC (position= 986) 
==============pattern found: TCTCTC (position = 988) 
============== pattern found: TCTCTC (position = 990) 
============== pattern found: TCTCTC (position = 992) 
============== pattern found: TCTCTC (position = 994) 
============== motif: [76] -> TGT[A TCG]TC 
============== pattern found: TGTGTC (position = 20) 
============== pattern found: TGTTTC (position = 353) 
==============motif: [77]-> TGTC[ATCG]C 
============== pattern found: TGTCCC (position = 794) 

==============motif: [89]-> [ATCG]CACATG === DPBF 
==============pattern found: ACACATG (position= 722) 
==============motif: [90]-> A[ATCG]ACATG 
==============pattern found: ACACATG (position= 722) 
==============motif: [91]-> AC[ATCG]CATG 
==============pattern found: ACACATG (position= 722) 
==============motif: [92]-> ACA[ATCG]ATG 
==============pattern found: ACACATG (position= 722) 
==============pattern found: ACATATG (position= 889) 
==============motif: [93]-> ACAC[ATCG]TG 
==============pattern found: ACACATG (position= 722) 
==============motif: [94]-> ACACA[ATCG]G 
==============pattern found: ACACATG (position= 722) 
==============motif: [95]-> ACACAT[ATCG] 
==============pattern found: ACACATG (position= 722) 
==============pattern found: ACACATC (position= 973) 

==============motif: [143]-> GCCG[ATCG]C === GCCbox 
==============pattern found: GCCGTC (position= 1) 

==============motif: [194]-> GCCG[ATCG]C === ERF1 
============== pattern found: GCCGTC (position = 1) 

==============motif: [235]-> AACTAA[ATCG] === MYB4 
==============pattern found: AACTAAA (position= 452) 

==============motif: [236]-> [ATCG]ATAAG ===!box 
==============pattern found: TATAAG (position= 674) 
==============pattern found: AATAAG (position= 707) 
==============motif: [238]-> GA[ATCG]AAG 
============== pattern found: GAAAAG (position = 382) 
==============motif: [241]-> GATAA[ATCG] 
==============pattern found: GATAAT (position= 64) 

==============motif: [276]-> [ATCG]GTATATAT === SORLREP3 
==============pattern found: TGTATATAT(position = 40) 
============== pattern found: TGT A TA TAT (position = 894) 
==============motif: [277]-> T[ATCG]TATATAT 
==============pattern found: TGTATATAT (position= 40) 
==============pattern found: TCTATATAT (position= 78) 
==============pattern found: TATATATAT (position= 111) 
============== pattern found: TA TATATA T (position = 113) 
==============pattern found: TATATATAT (position= 115) 
=============pattern found: TATATATAT (position= 117) 
==============pattern found: TATATATAT (position= 119) 
==============pattern found: TATATATAT (position= 131) 
==============pattern found: TATATATAT (position= 133) 
==============pattern found: TATATATAT(position = 135) 
==============pattern found: TATATATAT(position = 137) 
==============pattern found: TATATATAT (position= 139) 
==============pattern found: TATATATAT(position = 141) 
==============pattern found: TATATATAT (position= 143) 
==============pattern found: TATATATAT (position= 145) 
==============pattern found: TATATATAT (position= 147) 
==============pattern found: TATATATAT(position = 149) 



==============pattern found: TATATATAT (position= 151) 
==============pattern found: TGTATATA T (position = 894) 
=============motif: [278]-> TG[ATCG]ATATAT 
==============pattern found: TGTATATAT (position= 40) 
==============pattern found: TGGATATAT (position= 107) 
============== pattern found: TGCATA TAT (position = 857) 
============== pattern found: TGT A TAT AT (position = 894) 
============== pattern found: TGCA TA TAT (position = 954) 
==============motif: [279]-> TGT[ATCG]TATAT 
============== pattern found: TGT AT AT AT (position = 40) 
============== pattern found: TGT AT AT AT (position = 894) 
==============motif: [280]-> TGTA[ATCG]ATAT 
==============pattern found: TGTATATAT (position= 40) 
============== pattern found: TGT AT AT AT (position = 894) 
==============motif: [281]-> TGTAT[ATCG]TAT 
============== pattern found: TGTATA TAT (position= 40) 
==============pattern found: TGTATATAT (position= 894) 
============== motif: [282]-> TGTATA[A TCG]AT 
=========;===== pattern found: TGT A TAT AT (position = 40) 
============== pattern found: TGT A TAT AT (position = 894) 
============== motif: [283]-> TGTATAT[A TCG]T 
============== pattern found: TGTA TA TAT (position = 40) 
==============pattern found: TGTATATAT (position= 894) 
==============motif: [284]-> TGTATATA[ATCG] 
============== pattern found: TGT AT A TAT (position = 40) 
============== pattern found: TGTATATA T (position = 894) 

==============motif: [292]-> CTCCTAA[ATCG]T === SORLREP4 
==============pattern found: CTCCTAACT (position= 780) 

==============motif: [304]-> [A TCG]GCCAC === SORLIP1 
============== pattern found: TGCCAC (position = 487) 
==============motif: [306]-> AG[ATCG]CAC 
==============pattern found: AGTCAC (position= 937) 
==============motif: [307]-> AGC[ATCG]AC 
==============pattern found: AGCTAC (position= 636) 
==============motif: [311]-> G[A TCG]GCC 
==============pattern found: GTGCC (position = 319) 
==============motif: [313]-> GGG[ATCG]C 
==============pattern found: GGGGC (position= 679) 
==============motif: [314]-> GGGC[ATCG] 
==============pattern found: GGGCA (position= 377) 
============== pattern found: GGGCA (position = 680) 

==============motif: [333]-> [A TCG]AGTGAG === SORLIP5 
==============pattern found: TAGTGAG (position= 359) 
==============pattern found: AAGTGAG (position = 739) 

upstream sequence: [miR172b] 
ATCATCAACAAAAGAAATATTGTGATATTCATATAAAAATTATGGCCTTAATTAATGATATTTTTATAGATTCATATAGTTATGTG 
CATATTTATAAAAGCAAACATATATATTATGTCTATATATATCTTTTTGGTCAACAAGTTCATACTGTATATGTTCGAACATATAT 
GTTAATGGGTTATGCATTAGCGGAATTTAATCTACTATTAATATTACTACCATATCCATTAATATTTGGTATTAAGGACTTGTAGG 
ACTCAGATCTTAAACTTCGATATCGATTTAGAGACAATGAACCATAAATATGGTTCGGTCCGGTTCAATTTACCGAAGTCATTGC 
GTGTCTCTATAAATACCACACTTCACCTTCTTCTTCACTTGCACCTCTCACTCCCTTTCTCTAACTAGTCTTGTGTGCACCCATTTAT 
GTGTACGTACTATTATCTCATAAATAAATATTTTTAAAATTAGATGCATTTATTGATATGAAAAAGTTACAAGATTAGTTTGTTGT 
GTGTGAGACTTTGGATCGACAGATCGAAAAATTAACTAACCGGTCAGTATTGAATATCAACTATTATATGCTCCATGCATTCGCT 
TATAGTTTCACACAATTTGTTTTCTTCACGGTCTAAAATCAGAAGATTCCATATATTTTCTTATGACGTAAAAGGACCACTTATAA 
GTTGACACGTCAGCCCTTGGATTCGTGAGGTTTTTCTCTCTACTTCACCTATCTACTTTTCCTCATATCCCACTGCTTTTCTCCTTCT 
TGTTCTTGTTTTTCTCGIIIIIIICTTCTTCTTCTCCAAGAAAATAGAGATCGAAAAGATTAGATCTATTTTGTGTAGCAAGAAATT 
ATCATTTTCGTTTCTTCATTCATATATTGTTCTATTATGTTGTACAATAATAGATACTCGATCTCTTGTGCGTGCGTAAATTTTATA 
CAAGTTGTCGGCGGATCCATGGAAGAAAGCTCATCTGTCGTTGTTTGTAG 

==============motif: [15]-> CTAAC[ATCG]A === AtMYB2 
==============pattern found: CTAACTA (position= 403) 
=============motif: [16]-> CTAACC[ATCG] 
==============pattern found: CTAACCG (position= 552) 



==============motif: [20] -> CAC[ATCG]TG === AtMYC2 
============== pattern found: CACTTG (position= 378) 

==============motif: [73] -> [ATCG]GTCTC === ARF 
============== pattern found: TGTCTC (position = 344) 
==============motif: [74] -> T[ATCG]TCTC 
============== pattern found: TGTCTC (position = 344) 
============== pattern found: TTTCTC (position= 398) 
==============pattern found: TATCTC (position= 444) 
============== pattern found: TTTCTC (position= 720) 
============== pattern found: TCTCTC (position= 722) 
============== pattern found: TTTCTC (position= 765) 
============== pattern found: TTTCTC (position = 786) 
==============motif: [75] -> TG[ATCG]CTC 
============== pattern found: TGTCTC (position= 344) 
============== motif: [76] -> TGnA TCG]TC 
=============pattern found: TGTCTC (position= 344) 
==============motif: [77] -> TGTC[ATCG]C 
============== pattern found: TGTCTC (position = 344) 
==============motif: [78] -> TGTCT[ATCG] 
============== patteni found: TGTCTA (position= 115) 
============== pattern found: TGTCTC (position = 344) 

==============motif: [161] -> A[ATCG]CGACA === LTRE 
==============pattern found: ATCGACA (position= 531) 

==============motif: [221] -> [ATCG]AACTAAC === MYB3 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [222] -> T[ATCG]ACTAAC 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [223] -> TA(ATCG]CTAAC 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [224] -> TAA[ATCG]TAAC 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [225] -> TAAC[ATCG]AAC 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [226] -> TAACT(ATCG]AC 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [227] -> TAACTA[ATCG]C 
==============pattern found: TAACTAAC (position= 549) 
==============motif: [228] -> TAACTAA[ATCG] 
==============pattern found: TAACTAAC (position= 549) 

==============motif: [229] -> [ATCG]ACTAAC === MYB4 
==============pattern found: AACTAAC (position= 550) 
==============motif: [230] -> A[ATCG]CTAAC 
=============pattern found: AACTAAC (position= 550) 
==============motif: [231] -> AA[ATCGJTAAC 
==============pattern found: AATTAAC (position= 546) 
==============pattern found: AACTAAC (position= 550) 
==============motif: [232] -> AAC[ATCG]AAC 
==============pattern found: AACTAAC (position= 550) 
==============motif: [233] -> AACT[ATCG]AC 
==============pattern found: AACTAAC (position= 550) 
==============motif: [234] -> AACTA[ATCG]C 
==============pattern found: AACTAAC (position= 550) 
==============motif: [235] -> AACTAA[ATCG] 
============== pattern found: AACTAAC (position= 550) 

============== motif: [236] -> [A TCG]AT AAG ===!box 
==============pattern found: TATAAG (position= 683) 
==============motif: [237] -> G[ATCG]TAAG 
==============motif: [238] -> GA[ATCG]AAG 
============== pattern found: GAAAAG (position= 828) 
=============motif: [239] -> GAnATCG]AG 
==============pattern found: GATTAG (position= 503) 
=============pattern found: GATTAG (position= 833) 
=============motif: [240] -> GATA[ATCG]G 
==============pattern found: GATATG (position= 485) 



==============motif: [263)-> TIATAC[ATCG)AGT === SORLREPl 
==============pattern found: TIATACAAGT (position= 945) 

==============motif: [277)-> T[ATCG)TATATAT === SORLREP3 
==============pattern found: TCTATATAT (position= 117) 
==============pattern found: TATATATAT (position= 119) 
==============motif: [279)-> TGT[ATCG]TATAT 
============== pattern found: TGTCT A TAT (position = 115) 
==============motif: [283)-> TGTATAT[ATCG)T 
==============pattern found: TGTATATGT (position= 151) 

=============motif: [310)-> [ATCG)GGCC === SORLIP2 
============== pattern found: TGGCC (position = 42) 
============== pattern found: GGTCC (position = 314) 
============== pattern found: GGACC (position = 675) 

==============motif: [334)-> G[ATCG)GTGAG === SORLIP5 
==============pattern found: GTGTGAG (position = 517) 

upstream sequence: [miR395b) 
CGAGACAGAGAGATCATAAGATGATGACCAAGGAAAGCTITITGAATATAGACGCAATITIGGGTIAAAGGAAAGAGTAAAAA 
GAATACGAATGTIGAAGAAAAGTCCATACGGCTTTICACATGATAGAAAGGATGCAAAACACGTAGAGATTCTGTITTATAATTI 
ATATGCTTTIAGTACCCATAACGGTTATTICTCACTACATTCTCCTGCTTGTCAATCTITIAATATTITTIAATTTTIAATGTTATGA 
CTATGGAGAAAAGCTTATGGATGTTGATATTTITTCATTACCAAAAATCCATITIATTTGACATITIGTCCCGCACTGATTAAAGA 
AATGATGAAAAACGAAAACTAGCTGCCTACATATGTGGCGCATCGTATGATATGTACCAACTAGATATTGCATGGAAAAGGTGA 
AAGTCCCCTCAAATAAATGATGTTAAAGTCGATCAGCTGAAATAAATTAATGCTIACCTTIGTATGGATCGTTTATGAAAAATAT 
GAAGTAGTACCACTTICTTTAGTCTATACAATATTCTACCATATTTTTTCCAAAGTAAAATTCTAATAATATATACTCCCACATTCT 
ATATTGTTIAACTACCTTTGTATGGTAAGATTAAATGGTCTGATCATAIIIIIIICTTIAATCGGAAATIACGTTGGGAATATGAT 
GAGTGGCAGCAATTAAAAAAGAGTCCATGTAAAGAATITTCTGTCGTTICAAAATATTTCAAGCAAATTAATCGAAGGAATATA 
GAATGAATATTTGGTCAAATAATATCTAAGGACAAGGCCCAACATTICGACTCGATTCATCTTTCAAATTTCCACACGTICTTTAG 
TITIATGATICGAATATATGATTATTGGTCCCATTATGAAAATICTCATTGAAAAAGGAAGAACTGGAGACCCTTAGCACTGATA 
TATAAATAGGTATGAAGTTATTGTTGTTTATATCAGGACAGAGCTACAAGAAGAGAGTCAA 

==============motif: [17)-> [A TCG)ACA TG === AtMYC2 
==============pattern found: CACATG (position= 119) 
==============motif: [18)-> C[ATCG]CATG 
==============pattern found: CACA TG (position= 119) 
============== motif: [19)-> CA[ATCG)A TG 
==============pattern found: CACA TG (position = 119) 
==============pattern found: CATATG (position= 371) 
==============motif: [20)-> CAC[ATCG)TG 
==============pattern found: CACATG (position= 119) 
==============motif: [21)-> CACA[ATCG]G 
=============pattern found: CACATG (position= 119) 
============== pattern found: CACACG (position = 840) 
============== motif: [22)-> CACA T[A TCG) 
==============pattern found: CACATG (position= 119) 
============== pattern found: CACA TT (position = 590) 

==============motif: [41)-> TA[ATCG]GTGGC === ABRE 
==============pattern found: TATGTGGC (position= 373) 

==============motif: [52)-> CACGT[ATCG)GA === ABRE-like 
==============pattern found: CACGTAGA (position= 142) 

==============motif: [64)-> A[ATCG)AATATTCT === HSEs 
=============pattern found: ACAATATICT (position= 538) 
============== motif: [68)-> AGAA T[A TCG)TTCT 
':============= pattern found: AGAA TITTCT (position = 716) 

==============motif: [74) -> T[ATCG)TCTC === ARF 
==============pattern found: TTICTC (position= 195) 
==============motif: [77)-> TGTC[ATCG]C 



============== pattern found: TGTCCC (position= 322) 

==============motif: [79] -> [ATCG}ACACGTAGA ===ACE 
==============pattern found: AACACGTAGA (position= 140) 

==============motif: [89]-> [ATCG]CACATG == DPBF 
==============pattern found: TCACATG (position= 118) 
==============motif: [92] -> ACA[ATCG]ATG 
==============pattern found: ACATATG (position= 370) 

==============motif: [141]-> GC[ATCG]GCC === GCCbox 
============== pattern found: GCTGCC (position = 363) 

==============motif: [192] -> GC[ATCG]GCC === ERF1 
============== pattern found: GCTGCC (position= 363) 

==============motif: [227] -> TAACTA[ATCG]C == MYB3 
==============pattern found: TAACTACC (position= 606) 

==============motif: [234) -> AACTA[ATCG]C === MYB4 
==============pattern found: AACTAGC (position= 358) 
=============pattern found: AACTACC (position= 607) 
==============motif: [235] -> AACTAA[ATCG] 

==============motif: [236]-> [ATCG]ATAAG ===!box 
==============pattern found: CATAAG (position= 14) 
==============motif: [237]-> G[ATCG]TAAG 
==============pattern found: GGTAAG (position= 621) 
==============motif: [238]-> GA[ATCG]AAG 
============== pattern found: GAAAAG (position= 99) 
============== pattern found: GAAAAG (position = 263) 
============== pattern found: GAAAAG (position= 416) 
============== pattern found: GACAAG (position= 798) 
==============motif: [239]-> GAT[ATCG}AG 
:==============pattern found: GATCAG (position= 456) 
==============pattern found: GATGAG (position= 681) 
==============motif: [240]-> GATA[ATCG]G 
==============pattern found: GATATG (position= 390) 

==============motif: [279] -> TGT[ATCG]TATAT === SORLREP3 
============== pattern found: TGTTT AT AT (position = 963) 

==============motif: [307) -> AGC[ATCG}AC == SORLIP1 
==============pattern found: AGCTAC (position= 980) 

============== motif: [310] -> [ATCG]GGCC == SORLIP2 
============== pattern found: AGGCC (position = 802) 
==============motif: [312] -> GG[ATCG]CC 
============== pattern found: GGCCC (position= 803) 
============== pattern found: GGTCC (position= 880) 

upstream sequence: [miR395f] 
CTCTAGAAAACATCCGACCAACACGACGA~GAATATATAGATATTACATTATCAATATATTGTAGATACATTTTGGCGAA 

TCGGTTTATAAGAGTGTTAGGGTTTGAAAAAGAATGGAGGGACTGGCGTTTTATATATACAATTGGAAGCATTGTGAACTTAGAC 
GTGAATTCAGGTTAAGGGCTTTAGGTGAGGGAATCAAIIIIIIIAAGAAAAGTGCATAAATTCTTTTTCCTTTCAGCTTTTTGCAA 
GATAAGAAAGACGTTTCTATAAACGCATAGATGCCAATGAATGTACACTCATATACATGTAAATGAACATATGATTTTGTTTTTG 
CI I I II IACATGCATATCAII I IIIIICCI IIGIIIIIIJIGCTTCTTTTGTGTATACACTACTGCATGCTACTTCAAATTTATGATGT 
ATTATTTATAGACAGAAAAAGACAATTTAGTTTTCGCGATTATATTTTTCACCAAAGTAAAAATATGTTTCTATTTCATCCTAACA 
TAACCTTACGTAAACTAATTGATAAGACGGACAGAGAAAACCTTGTTTGAAAATGCAGATATATGTAAGCGTTAAAGGCCATGT 
TTAGGGAAAATTTTCTTCGTTTAGTTTTACTATAGTGAGATTTTTAAGATACTTTTATACTTTATTATATTGGGTTTCTAAATCAAT 
TTTACATCGGAAAAAAGAGTAGAATAAGATCTGCGGGACGAAAGATCTTGTGAAGAATGTGCTTATGTAGCACACTGATGGGAA 
TATTAAATATTATCTTGGCTCCTTATTACCAAAATTCCGACTTGGTTCATCCTCATATTTCCCGCATGTTTTGCCATTCAATGAAGA 



ATATAGAATCTATGGTCCCTCCTTTAAAAACAATTCCATTGGCAAGTATCTATAGACTATAAATATGCAGTTTGGGTTGTCGCTAA 
GGTCAGTTGAGTAAGAGAAGAAGCATTTGCAAAAGAGACATAACATGTAAAGTCAA 

==============motif: [17]-> [ATCG]ACATG === AtMYC2 
==============pattern found: TACATG (position= 309) 
==============pattern found: TACATG (position= 347) 
==============pattern found: AACATG (position= 985) 
==============motif: [18]-> C[ATCG]CATG 
==============pattern found: CGCATG (position= 833) 
==============motif: [19]-> CA[ATCG]ATG 
==============pattern found: CATATG (position= 323) 

==============motif: [75] -> TG[ATCG]CTC === ARF 
==============pattern found: TGGCTC (position= 786) 
==============motif: [76]-> TGT[ATCG]TC 
==============pattern found: TGTTTC (position = 495) 
==============motif: [77] -> TGTC[ATCG]C 
============== pattern found: TGTCGC (position= 935) 

==============motif: [90]-> A[ATCG]ACATG === DPBF 
==============pattern found: ATACATG (position= 308) 
==============pattern found: ACATATG (position= 322) 

==============motif: [162]-> AC[ATCG]GACA === LTRE 
==============pattern found: ACGGACA (position = 542) 
==============motif: [163]-> ACC[ATCG]ACA 
============== pattern found: ACCAACA (position = 16) 

==============motif: [208] -> ATCC[ATCG]ACC === MYB1 
==============pattern found: ATCCGACC (position= 11) 

==============motif: [235]-> AACTAA[ATCG] === MYB4 
==============pattern found: AACTAAT(position = 528) 

==============motif: [236]-> [ATCG]ATAAG ===!box 
==============pattern found: TATAAG (position= 91) 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 
==============pattern found: AATAAG (position= 709) 
==============motif: [237]-> G[ATCG]TAAG 
==============pattern found: GTTAAG (position= 180) 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 
==============pattern found: GCTAAG (position= 939) 
==============motif: [238]-> GA[ATCG]AAG 
==============pattern found: GAAAAG (position= 216) 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 
==============pattern found: GAGAAG (position = 958) 
==============motif: [239] -> GAT[ATCG]AG 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 
==============motif: [240]-> GATA[ATCG]G 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 
==============motif: [241]-> GATAA[ATCG] 
==============pattern found: GATAAG (position= 256) 
==============pattern found: GATAAG (position= 536) 

==============motif: [277} -> T[ATCG}TATATAT === SORLREP3 
==============pattern found: TTTATATAT (position= 134) 
==============motif: [278} -> TG[ATCG]ATATAT 
==============pattern found: TGAATATAT (position= 34) 

==============motif: [290} -> CTCC1lATCG]ATT === SORLREP4 
=============pattern found: CTCCTTA TT (position= 789) 



==============motif: [310)-> [ATCG]GGCC === SORLIP2 
============== pattern found: AGGCC (position= 591) 
==============motif: [312)-> GG[ATCG]CC 
==============pattern found: GGTCC (position= 871) 
==============motif: [313) -> GGG[A TCG)C 
==============pattern found: GGGAC (position = 123) 
============== pattern found: GGGAC (position= 721) 
==============motif: [314)-> GGGC[ATCG) 
============== pattern found: GGGCT (position= 185) 

==============motif: [333)-> [ATCG)AGTGAG === SORLIP5 
============== pattern found: TAGTGAG (position= 632) 
============== motif: [337) -> GAGT[A TCG)AG 
============= pattern found: GAGT AAG (position = 952) 

upstream sequence: [miR395d) 
ACTTGAAAATATATTTCGAATGTTTAAAAATAAGTTCTGAATGATAAAGAAGTTAAGGAATCCCACTTTTTTAATGCGTAAAAGG 
TATCATATGTTGATATACTGAAGAACAAAGGGACATGTGACTCTTGCCTTCCTTACTTATATGTATGTCCAATAGCCACCATATAT 
ATfTTGAAGCTTTTTCATTCTTCTCTTTTTCGTGGAATTTAAGACAAGGGCCATCAAATTTTGATTCTTATCAAAACGTCTGCACAT 
TTTATATTACCGAAGATGAACCTGGTCGATGTTTTGGACCTAATTAAAAGACATTGAAATTAAGAATAACTTGTGCCATGTGTTA 
AACAAGTI~CTCGATATATTCTATGTTTCATTAGCACACACTAGGGATTGGAAAAAACTACATTTTAAAATGGAGGCATTACCCC 

TAATTACAAAAAAAAAAACACAAGTTATAAACTCCGGCATTAGTAATTTAACCTTTTGTTTAAAAAACCGTTTGAGTGAGTTAAA 
CAAGTTGTGGACTCGAGGCTCAGCGATAGAATGTGGATTACTCACAAGAATATCTACTTGATGTGGTTTCGACCTGATGAAACTA 
TATATfAGCACTAATAATCACAACTAATGGTATGTATGCCACTCATTTAATAGTTGACTGATAATATAAACCAATCTAGATTCGA 
CCACCCAGAGATCTTGTATAGATGTACGTATGTTTTGTAGAATCAAATTTTCTGTCTCGTGAAGAGACAGAAGGAAAAGAAGTAC 
TAATTCTCTTGTCACAACTCTTAAACCCAAGTTCACGTCCAGGTTCAAACACTCTCCCCTCACACTAACGTACATGAGATTCTTTA 
GTTCTCGCTATAAATTAGAATGTCACCCATCCTATCTTCCTCAAACAAAAATAGATCTAAGATCTTATATACCTACATTCTAACCA 
TACAAGAAATATITATGTTCATGGTGGTAACTAGCAACAACACAATAATAATTCGACTAG 

==============motif: [5)-> TACC[ATCG]ACAT === DREB1&2 
==============pattern found: TACCTACAT (position= 923) 

===·===========motif: [10)-> [ATCG)TAACCA === AtMYB2 
==============pattern found: CTAACCA (position= 933) 
==============motif: [11)-> C[ATCG)AACCA 
==============pattern found: CTAACCA (position= 933) 
==============motif: [12) -> C1TA TCG)ACCA 
==============pattern found: CTAACCA (position= 933) 
==============motif: [13)-> CTA[ATCG]CCA 
==============pattern found: CTAACCA (position= 933) 
==============motif: [14)-> CTAA[ATCG)CA 
==============pattern found: CTAACCA (position= 933) 
==============motif: [15)-> CTAAC[ATCG)A 
============== pattern found: CT AACCA (position= 933) 
==============motif: [16]-> CTAACC[ATCG) 
==============pattern found: CTAACCA (position= 933) 

==============motif: [17)-> [ATCG)ACATG == AtMYC2 
============== pattern found: GACA TG (position= 116) 
==============pattern found: TACATG (position= 838) 
==============motif: [19)-> CA[A TCG]ATG 
==============pattern found: CATATG (position= 88) 
==============motif: [21)-> CACA[ATCG]G 
============== pattern found: CACAAG (position= 446) 
============== pattern found: CACAAG (position= 555) 
==============motif: [22] -> CACA1TATCG] 
==============pattern found: CACA TT (position= 253) 

==============motif: [73] -> [ATCG]GTCTC == ARF 
============== pattern found: TGTCTC (position= 735) 
==============motif: [74] -> 1TATCG]TCTC 
============== pattern found: TGTCTC (position = 735) 
==============motif: [75] -> TG[ATCG]CTC . 
============== pattern found: TGACTC (position= 122) 
============= pattern found: TGTCTC (position = 735) 



==============motif: [76]-> TGT[ATCGTrC 
============== pallern found: TGTTTC (position= 366) 
============== pauern found: TGTCTC (position= 735) 
==============motif: [77]-> TGTC[ATCG]C 
============== pauern found: TGTCTC (position= 735) 
============== pallern found: TGTCAC (position= 777) 
============== panern found: TGTCAC (position= 874) 
==============motif: [78]-> TGTCT[ATCG] 
============== panern found: TGTCTC (position= 735) 

==============motif: [94]-> ACACA[ATCG]G === DPBF 
============== pallern found: ACACAAG (position= 445) 

==============motif: [142]-> GCC{ATCG]CC === GCCbox 
============== panern found: GCCACC (position= 159) 

==============motif: [163]-> ACC[ATCG]ACA === LTRE 
============== pauern found: ACCTACA (position= 924) 

==============motif: [193]-> GCC[ATCG]CC === ERFl 
============== pauern found: GCCACC (position= 159) 

==============motif: [227]-> TAACTA[ATCG]C === MYB3 
============== panern found: TAACTAGC (position= 967) 

==============motif: [229]-> [ATCG]ACTAAC === MYB4 
============== pauern found: CACTAAC (position= 830) 
==============motif: [234]-> AACTA[ATCG]C 
============== pan ern found: AACTAGC (position= 968) 
==============motif: [235] -> AACTAA[ATCG] 
============== pauern found: AACTAAT (position= 619) 

==============motif: [236] -> [ATCG]ATAAG ===!box 
============== panern found: AATAAG (position= 28) 
==============motif: [237] -> G[ATCG]TAAG 
============== pauern found: GTTAAG (position= 51) 
==============motif: [238]-> GA[ATCG]AAG 
============== pallern found: GACAAG (position= 213) 
============== panern found: GAAAAG (position= 756) 
==============motif: [241]-> GATAA[ATCG] 
============== pauern found: GATAAA (position= 42) 
============== pauern found: GATAAT (position= 657) 

============== motif: [282] -> TGTATA[A TCG]AT === SORLREP3 
============== pauern found: TGTATAGAT (position= 697) 

==============motif: [286] -> C{ATCG]CCTAATT ==== SORLREP4 
============== pauern found: CCCCTAATT (position= 424) 

==============motif: [304]-> [ATCG]GCCAC === SORLJP1 
============== pauern found: AGCCAC (position= 158) 
============== pattern found: TGCCAC (position = 634) 
==============motif: [305] -> A[ATCG]CCAC 
============== pauern found: AGCCAC (position= 158) 
==============motif: [306] -> AG[ATCG]CAC 
============== panern found: AGCCAC (position= 158) 
==============motif: [307) -> AGC{ATCG]AC 
============== pauern found: AGCCAC (position = 158) 
============== pauern found: AGCAAC (position= 972) 
==============motif: [308] -> AGCC{ATCG]C 
============== pauern found: AGCCAC (position= 158) 
==============motif: [309] -> AGCCA[ATCG] 
============== pauern found: AGCCAC (position= 158) 



==============motif: [310)-> [ATCG)GGCC ==== SORLIP2 
==============pattern found: GGGCC (position= 218) 
=============~ motif: [311)-> G[ATCG)GCC 
==============pattern found: GGGCC (position= 218) 
============== pattern found: GTGCC (position = 330) 
==============motif: [312]-> GG[ATCG]CC 
==============pattern found: GGGCC (position= 218) 
============== pattern found: GGACC (position = 293) 
==============motif: [313]-> GGG[ATCG]C 
==============pattern found: GGGAC (position= 114) 
==============pattern found: GGGCC (position= 218) 
==============motif: [314]-> GGGC[ATCG] 
==============pattern found: GGGCC (position = 218) 

==============motif: (333]-> [ATCG]AGTGAG ==== SORLIP5 
==============pattern found: GAGTGAG (position= 501) 
==============motif: [334]-> G[ATCG]GTGAG 
==============pattern found: GAGTGAG (position= 501) 
==============motif: [335]-> GA[ATCG]TGAG 
==============pattern found: GAGTGAG (position= 501) 
==============motif: (336]-> GAG[ATCG]GAG 
==============pattern found: GAGTGAG (position= 501) 
============== motif: [337)-> GAGT[A TCG]AG 
==============pattern found: GAGTGAG (position= 501) 
==============motif: [338)-> GAGTG[ATCG]G 
==============pattern found: GAGTGAG (position= 501) 
==============motif: [339)-> GAGTGA[ATCG] 
==============pattern found: GAGTGAG (position= 501) 

upstream sequence: [miR395e] 
CTCAAGGGGACA 1TfGACTIT ACA TGTT ATGTCTCTTTTGCAAA TGCTTCTTCTCTTACTCAACTGACCTT AGCGACAACCCAAAC 
TGCATATT1~TAGTCTATAGATACTfGCCAATGGAATTGTTTTTAAAGGAGGGACCATAGATTCTATATTCTTCATTGAATGGCAA 

AACATGCGGGAAATATGAGGATGAACCAAGTCGGAATTTTGGTAATAAGGAGCCAAGATAATATITAATATTCCCATCAGTGTG 
CTACATAAGCACATTCTTCACAAGATCTfTCGTCCCGCAGATCTTATTCTACTCTITTTTCCGATGTAAAATTGATfTAGAAACCC 
AATATAATAAAGTATAAAAGTATCTTAAAAATCTCACTATAGTAAAACTAAACGAAGAAAATTTTCCCTAAACATGGCCTITAAC 
GCTTACATATATCTGCATTTTCAAACAAGGTTTTCTCTGTCCGTCTTATCAATTAGTITACGTAAGGTTATGTTAGGATGAAATAG 
AAACATATIITTACTTfGGTGAAAAATATAATCGCGAAAACTAAATTGTCTTTITCTGTCTATAAATAATACATCATAAATITGAA 
GTAGCATGCAGTAGTGTATACACAAAAGAAGCAAAAAAAACAAAGGAAAAAAAATGATATGCATGTAAAAAAGCAAAAACAA 
AATCATATGTTCATITACATGTATATGAGTGTACATTCATTGGCATCTATGCGTITATAGAAACGTCTfTCTTATCTTGCAAAAAG 
CTGAAAGGAAAAAGAA TITATGCACTITICTrAAAAAAA TTGA TTCCCTCACCTAAAGCCCTTAACCTGAA TTCACGTCT AAGTT 
CACAATGCTTCCAATTGTATATATAAAACGCCAGTCCCTCCATTCTT1TICAAACCCTAACACTCTTATAAACCGATTCGCCAAAA 
TGTATCTACAATATATTGATAATGTAATATCTATATATTCAAACAATCGTCGTGTTGGTCGG 

==============motif: [14]-> CTAA[ATCG)CA ==== AtMYB2 
==============pattern found: CTAAACA (position= 409) 

==============motif: [17]-> (ATCG]ACATG ==== AtMYC2 
==============pattern found: TACATG (position= 20) 
============== pattern found: AACATG (position = 172) 
==============pattern found: AACATG (position= 412) 
==============pattern found: TACATG (position= 696) 
==============motif: [19]-> CA[ATCG]ATG 
============== pattern found: CAAA TG (position = 40) 
==============pattern found: CATATG (position= 684) 
==============motif: [21]-> CACA[ATCG]G 
============== pattern found: CACAAG (position = 274) 
==============motif: [22]-> CACAT[ATCG) 
============== pattern found: CACA TT (position = 265) 

==============motif: [73)-> [ATCG)GTCTC === ARF 
==============pattern found: TGTCTC (position = 29) 
==============motif: (74)-> T(ATCG]TCTC 
==============pattern found: TGTCTC (position = 29) 
==============pattern found: TITCTC (position= 458) 
==============motif: (75)-> TG[ATCG]CTC 
============== pattern found: TGTCTC (position = 29) 
==============motif: [76]-> TGT[ATCG]TC 
============== pattern found: TGTCTC (position = 29) 
==============pattern found: TGTATC (position= 938) 



==============motif: [77]-> TGTC[ATCG]C 
============== pattern found: TGTCTC (position = 29) 
==============motif: [78]-> TGTCT[ATCG] 
============== pattern found: TGTCTC (position = 29) 
============== pattern found: TGTCTT (position = 559) 
==============pattern found: TGTCTA (position= 569) 

==============motif: [90]-> A[ATCG]ACATG === DPBF 
==============pattern found: AAACATG (position= 171) 
==============pattern found: AAACATG (position= 411) 

==============motif: [161]-> A[ATCG]CGACA === LTRE 
==============pattern found: AGCGACA (position= 71) 

==============motif: [233]-> AACT[ATCG]AC ==== MYB4 
==============pattern found: AACTGAC(position = 61) 
==============motif: [235]-> AACTAA[ATCG] 
==============pattern found: AACTAAA (position= 387) 
==============pattern found: AACTAAA (position= 551) 

==============motif: [236]-> [ATCG]ATAAG ==== lbox 
==============pattern found: AATAAG (position= 215) 
==============pattern found: CATAAG (position= 259) 
==============motif: [240]-> GATA[ATCG]G 
==============pattern found: GATATG (position= 654) 
==============motif: [241]-> GATAA[ATCG] 
============== pattern found: GA TAA T (position = 228) 
==============pattern found: GATAAT(position = 955) 

==============motif: [275]-> ATAAAACG[ATCG] ==== SORLREP2 
==============pattern found: ATAAAACGC (position= 874) 

============== motif: [276] -> [A TCG]GTATATAT ==== SORLREP3 
==============pattern found: TGTATATAT (position= 867) 
==============motif: [277]-> T[ATCG]TATATAT 
==============pattern found: TGTATATAT{position = 867) 
==============pattern found: TCTATATAT (position= 967) 
=============motif: [278]-> TG[ATCG]ATATAT 
============== pattern found: TGT A TA TAT (position = 867) 
==============motif: [279]-> TGT[ATCG]TATAT 
============== pattern found: TGT ATATA T (position = 867) 
==============motif: [280]-> TGTA[ATCG]ATAT 
==============pattern found: TGTATATAT(position = 867) 
==============motif: [281]-> TGTAT[ATCG]TAT 
============== pattern found: TGTA TA TAT (position = 867) 
==============motif: [282]-> TGTATA[ATCG]AT 
============== pattern found: TGTATATA T (position = 867) 
==============motif: [283]-> TGTATAT[ATCG]T 
============= pattern found: TGT A TA TAT (position = 867) 
==============motif: [284]-> TGTATATA[ATCG] 
==============pattern found: TGTATATAT(position = 867) 

==============motif: [307]-> AGC[ATCG]AC === SORLIP1 
============== pattern found: AGCGAC (position= 71) 
==============motif: [309]-> AGCCA[ATCG] 
============== pattern found: AGCCAA (position= 222) 

==============motif: [310]-> [ATCG]GGCC ==== SORLIP2 
============== pattern found: TGGCC (position= 416) 
==============motif: [311]-> G[ATCG]GCC 
==============pattern found: GAGCC (position= 221) 
=============motif: [312]-> GG[ATCG]CC 
==============pattern found: GGACC (position= 137) 
=============motif: [313]-> GGG[ATCG]C 
============= pattern found: GGGAC (position = 6) 
============= pattern found: GGGAC (position = 136) 



==============motif: [320]-> CTCAA[ATCG]TGA ==== SORLIP3 
============== pattern found: CTCAACTGA (position = 58) 
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