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Promoter

A promoter is the main regulatory portion of a gene.

PROMOTER

The simplest analogy is thata promoter is a “switch” that turns
a gene “on” or “off.” It/is the portion of the gene where cellular

machinery binds before transcribing the DNA blueprint into a
useful RNA.




PROMOTER

* |n genetics, Promoters are DNA sequences
located in the 5' region adjacent to the
transcriptional start site. RNA polymerase
and accessory proteins (transcription
factors) bind to the promoter to initiate
production of an mRNA transcript.
Interactions of proteins at the promoter
regulate gene activity by activating or
repressing transcription

=The bases in a promoter sequence are numbered in
relation to the transcription start site.

Sequence elements that play
a key role in transcription
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* There is virtually an endless number of
promoters, potentially as many as there
are genes.

L Insylator

* Promoters, like genes, are made up of A's,
G's, C'sand T's all lined up in a certain
order. Promoters can be about 100— 1000

base pairs long. Vv —> Downstream
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* The promoter region can be short or quite Proximal promoter +1

: t
long; the longer the promoter is, the more elements  Core promoter
available space for proteins to bind.



* The whole process of transcription starts when the
RNA polymerase binds to the promoter. RNA
Polymerase has 4 subunits i-e alpha, beta, beta’ and

R I - sigma. Only the Sigma Factor is required for RNA
oiein polymerase to bind to the promoter. As the RNA

. . polymerase binds to the promoter, DNA duplex
transcri pt|0n becomes unwind, base pairs are broken down and

transcription bubble is appeared. This is followed by
elongation phase where the RNA grows and
protrudes from the bubble.
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1) Constitutive promoters:

* Induce the expression of the downstream located
coding region in all tissues irrespective of

TYP ES O F environmental or developmental factors.

* le: PI h CaMV 35S
PROMOTERS | womoter oo
U S E D FO R 2) Tissue Spesific Promoters:

e Operate in particular tissues and at certain

G E N E developmental stages.

* Maybe induced by endogenous and exogenous

EXPRESSION ractors

* Examples: Tomato pz7 and pz10 gene promoters (
for ovary gene expression)



TYPES OF
PROMOTERS
USED FOR GENE
EXPRESSION

3) Inducible promoters:

e Within this group, there are promoters modulated by
presence or absence of biotic or abiotic factors such as
light, oxygen levels, heat, cold and wounding. Inducible
promoters are grouped as:

a ) Chemically regulated promoters
b) Physically regulated promoters

4) Synthetic promoters :

Promoters made by bringing together the primary
elements of a promoter region from diverse origins.

Example:
* Maize ubiquitin 1 gene ( Ubi 1) core promoter
* Cytomegalovirus (CMV) promoter

* CAG promoter



PROMOTER REGION:

* There are three main portions that make up a promoter: core promoter, proximal
promoter, and distal promoter.

* CORE PROMOTER REGION:

* The core promoter region is located most proximally and contains the RNA
polymerase binding site, TATA box, and transcription start site (TSS). RNA polymerase
will bind to this core promoter region stably and transcription of the template strand
will initiate.



PROMOTER REGION:

* PROXIMAL PROMOTER REGION:

* Proximal promoter are upstream from the core promoter which contain many primary
regulatory elements. The proximal promoter is found approximately 250 base pairs
upstream from the TSS and it is the site where general transcription factors bind.

* DISTAL PROMOTER REGION:

* The final portion of the promoter region is called the distal promoter which is anything
further upstream from the gene. The distal promoter also contains transcription factor
binding sites, but mostly contains regulatory element



PROKARYOTIC PROMOTERS

* Promoters in prokaryotic organisms are two short DNA sequences located at the -10
(10bp 5' or upstream) and -35 positions from the transcription start site (TSS).

* Their equivalent to the eukaryotic TATA box, the Pribnow box (TATAAT) is located at
the -10 position and is essential for transcription initiation.

* The -35 position, simply titled the -35 element, typically consists of the sequence
TTGACA and this element controls the rate of transcription.

* Prokaryotic cells contain sigma factors which assist the RNA polymerase in binding to
the promoter region. Each sigma factor recognizes different core promoter

sequences.
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EUKARYOTIC PROMOTERS

Eukaryotic Promoters are much more complex and diverse than prokaryotic promoters.
Eukaryotic promoters span a wide range of DNA sequence. There are two parts :

The core promoter or the basal promoter

Upstream promoter element

Core promoter is constituted by TATA box and transcriptional start site. Initiation complex
binds to the core promoter upstream elements are responsible of the regulation of

transcription.
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Conserved eukaryotic Consensus sequence
promoter elements

CAAT box

TATA box

GC box

CAP site

GGCCAATCT

TATAA

GGGCGG

TAC



BIDIRECTIONAL PROMOTERS

* Pairs of genes control by same promoter but located on opposite strand and opposite direction. Their
TSS are separated by less than 1,000 bp.

* In general, they are rich in CpG content .

* Function of genes represented in bidirectional class are often: DNA repair genes, chaperone protein,
and mitochondrial genes.

* Genes control by bidirectional promoters are often co- express, but a minority of bidirectional genes
have a mutual exclusive expression.

* No correlation between length of promoter and degree of expression



BIDIRECTIONAL PROMOTERS

* Bi-directional promoters are a common feature of mammalian genomes About 11% of human genes
are bi-directionally paired.

* Certain sequence characteristics have been observed in bidirectional promoters:
1: A lack of TATA boxes

2:An abundance of CpG islands
3:Symmetry around the midpoint of dominant Cs and As on one side and Gs and Ts on the other.



Sub-genomic promoters

A sub-genomic promoter is a promoter added to a virus for a specific heterologous gene, resulting in
the formation of mRNA for that gene alone.

Detection of promoters

A wide variety of algorithms have been developed to facilitate detection of promoters in genomic
sequence, and promoter prediction is a common element of many gene prediction methods. A
promoter region is located before the -35 and -10 Consensus sequences. The closer the promoter
region is to the consensus sequences the more often transcription of that gene will take place.



COMMONLY USED PROMOTERS

 The most commonly used promoters are:
* Lac (Lactose)

* Trp, ( Tryptophan)

* Tac, ( invitro combo of Lac and Trp)
 T7System

* All of these bind to the sigma-70 factor for transcription.



Why the interest in promoters?

The interest in promoters stems from the myriad opportunities for controlling gene expression.

* The study and understanding of the function of their multiple components and the factors associated
with their performance have opened up the possibility of modulation of the expression of genes in

homologous organisms as well as in heterologous organisms, where foreign promoters together with
genes of interest are inserted.

* Promoters are regarded as molecular biological tools crucial for the regulation of the expression of
genes of interest.

As such, they have a huge influence in follow-on research and development in biotechnology.
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Pvul-LLEC-1 | Phvul.001G045400.1.p 1 3.677.580 | 3.680.026 667 6.04 | 75271.53 32.38 87.06 -0.176 stable | XP_007161136.1
Pvul-BLEC-1 | Phvul.001G239200.1.p 1 49.244.673 |149.246.082| 345 5.28 | 37510.23 28.22 89.77 -0.126 stable | XP_007163496.1

Phaseolus vulgaris cultivar G19833 chromosome 1, whole genome shotgun sequence
NCBI Reference Sequence: NC_023759.1
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Chromosome: 1; NC_023759.1 (4147723..4152276, complement)

Chromosome 1 - NC_023759.1

[ 4124713 p [ 41653217 p
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PHAVU_001 G040 700 o Afem—
PHAVU_001G0403005

regions, transcripts, and products 2

juence: NC_023759.1 Go to reference sequence det:

Go to nucleotide: Graphics FASTA GenBs
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Wis) L) Name: hypothetical protein
PHAVL_B016a840760g Comment: encoded by transcript PHAVU_001G0407001
> Location: complement(4,147,954..4,152,276)
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CDS length: 2,154 nt
Protein length: 717 aa
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18131
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Download FASTA: XP 007161075.1
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Links & Tools
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Gene References Into Functions i
BLAST Protein: XP 007161075.1
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GenBank record: NC 023759.1 (4,147,954..4,152,276)
XP_007161075.1
ene information Graphical View: XP_007161075.1

https://www.ncbi.nlm.nih.gov/



https://www.ncbi.nlm.nih.gov/

L W1

see | [4150K
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| | NC_023759.1[4149498..4150299](-).fa - Not Defteri

Dosya Duzen Bigim Goranim  Yardim

>ref|NC_023759.1]|:c4150299-4149498 Phaseolus vulgaris cultivar G19833 chromo
shotgun sequence
AACAAATTCAGAACAAACTTATTCATTCTTGCAAACAAATCCACTTTTGTTATTGTTCTTCTCTCAGTTC
TTAGCTCCGGCAAAAGTTGAGAAAAAAAAACTGCCATTGAGAATGAGATTTGCAGACATGGTGACCATTT
TTGTTCTATTCTTGGCCATTCCTTCTCCTTTCCTTAAAACAGTGGAATCACTAAATTTCAACATTACAAA

= CTTCGATGACCCTGAGAGTGCAAAAAACATGGCATACATGGGTGACGGCAAACCAAAGAACGGTTCCATA

11\1 |r||

FHAUL 86166467669

>

KI1_BR716 1
xgggnBE;GCAGGTGGCACIIIIGGCCIIIICAATGGCACTTTCAACAGCTTCCTTCCCCAAAATCGCATCCTTGCGG

1508|4150 K

|4

GACCTCAACATAGTCTCGTATTATTTCCGTGTTGGGAGAGCCTTGTATGCACAACCTTTGCACCTTTGGG
ATTCATCTTCAAGTGTTGTAACAGACTTCACCACACGCTTCACCTTTTCTATTGAAAAAGGAAACGATGA
TACCGCTAGCTACGCTGATGGTTTCGCCTTCTACATAGCCCCTCACGGCTATCAGATTCCTCCAAATGGT

TTGAGTTTGACACACTTAATGGCACCATTGACCCTCCCATGCAGCACGTTGGCATAGATGATAACTCCCT
CAAATCCGCGACTACTGGCAAGTTTGACATCGACGAAAATCTGGGAAAGAAATGTAACGETTTGGTAACC
TACAATGCTTCCGACAAGACACTCTTTGTGGCTTGGTCCTTCAACGGAACCGCAACGATACACTCCAATT
CTTCACTTTCTTACAAGATCGACCTCTTGAGA

https://www.ncbi.nlm.nih.gov/
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Note: all genome releases since May 2019 are available only in Phytozome v13, our newest version of (2020-07-14) « Search
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Phytozome, the Plant Comparative Genomics portal of the Department of Energy's Joint Genome Institute, (2020-07-02) v PhytoMine
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green plant genomes.



| 1. Select a Target 1 species selected n | | 2. Build your query

Target set: | Phytozome 12.1 | Pre-release species Search type: Keyword BLAST
Target type: Ancestor nodes | Species | SE—

Phaseolus vulgaris v2.1 Phvul.001G040700.1.p
—— Duculicia suivia vi.zZ ~
—— Brassica oleracea capitata v1.0 W
—— Brassica rapa FPsc v1.3 X \T
—— Capsella grandiflora v1.1 o
—— Capsella rubelia v1.0 Algorithm parameters
—— Eutrema salsugineum v1.0 Add trailing wildcard:

—=— Fabidae

L Cucumis sativus v1.0 Use family settings: (]

—— Fragaria vesca v1.1

—— Glycine max Wm82.a2.v1
—— Malus domestica v1.0

—— Medicago truncatula Mt4.0v1
——( Phaseolus vulgaris v

Organism Phaseolus vulgaris
Transcript Name Phvul.001G040700.1 (primary)
Location: Chr01:4336106..4338606 forward
Alias Phvul.001G040700.v1.0 Phvul.001G040700.1.v1.0
Description (1 of 16) PTHR27007:SF24 - L-TYPE LECTIN-DOMAIN CONTAINING RECEPTOR KINASE IX.1-RELATED

Links a m

Functional Annotation ” Genomic ” Sequences H Protein Homologs H Gene Ancestry H Expression ‘

VvV Genomic Sequence [2501] BLAST this sequence at | a4 yl= NCBI

htt pS: / / p thOZO me.jgi. Show flanking sequence:  upstream: downstream: 0 m

doe.gov/pz/portal.html >Phvul.0@1Ge4e70@ | Chrel:4336106..4338606 forward
ATTAAATGATCAAGACACCAATAAGAAAAAAGAAAAAAAAGT AGAGGAGAT CAAAGACCAAACCTCCAAT TGAGTCAAAGAAAAGAT CTTAAATTAATCC

H#Hlsearch?show=BLAST AAAACTCCACCTTTAAAAATAATCTTATTCCTATGACTCCATATCTCACTCACTAGTCATCGCAATCAAAATAAAAGCAGCAGAARACACTTCTAATCGC

AATCCCGAGTCTATGTAAATTACTCGTAGTGACAATCTTATTTTCCAACATCCTCCAAGCTGTAACCTAAGCTGAAGGCAAAACCTTAATCCTCCAAAAC


https://phytozome.jgi.doe.gov/pz/portal.html

TATTTCAAGAAAAAAAATCAATAAAAGGATATCCACATAACATACTCTTACGTCATAATATTTTTTTTATAATATGTGAGATAGGAGATAGACAAGTATG
TCAAACAAATCTTACCGTGGAATCCAATTAACAATCTAAGAGAAATTATCATGGAATCATTTCTTAGACCGAATCAATGTGTAATTAAATATTATTAATT
ATTTTATTTTAATTTGAAAATTATCATATGTGTCATTTGGAGGATGATAGAGACCATAAAACAATTTATTTAATAATTTTTTTCCAAATCATTCTTGGTT
GATTCTACTTGCTCTTGAAGACTTGGTTCAACCATCACCATATATATTCCATCAAAATTAAATTAATTGACCTAACCGTCTCACAGTGAACCTTCQTCTT
CATTACGCTTGACTACAACGTCAATAAAAACTTTGAAAAAATATAAAGAAAATTGCAGTACACCACATTGCAGTATTGGGACGCAACCTAGGAAGACCAA
TTATACAGACAAAAAGGTTTAGTCTCAATCAGTAAAACTTTTTACCTGCTCTTCTTGTTTAGTTAATCTTTAATATAAGGATATACTAATATTGCTTATC
ATACCATATTATTTTAAAATTTTTGTTTTCAGAATTTTATAAAACCTAATACACTTTTATAATTTTTCATTTATACTTAATATAAATTTTACAAAGTGAA
AAGTAATTTTTTATTCTTTGAATTCAAAACTTTGCATGATGGAATATAATATTAAAAAGAAAAATTACTAAAGACATTTGTTTAAATTGTTGAGTTAAAC
TTTATTTAAACAGCAACCTGCGTGAACAAATTCAGAACAAACTTATTCATTCTTGCAAACAAATCCACTTTTGTTATTGTTCTTCTCTCAGTTCTTAGCT
CCGGCAAAAGT TGAGAAAAAAAAACTGCCATTGAGAATGAGATTTGCAGACATGGTGACCATTTTTGTTCTATTCTTGGCCATTCCTTCTCCTTTCCTTA

005 soqercs [ Pepaesowercs | o o RCHETLLE RS BETEY

Lo\ S THIVIMT INUT LT IUA TALAITULL T AR T UUAAaULC T LUAL AL T LI v e Tuaa A R RN T N o RN R N\ )

GTATGTATGGTTAAATAATATATACACTCTCTATCTTCTTTTATTTATTTTATCATGAACAAAACTTGGATACTTAGTGTTTTAATTTAATTAGCATATA
TAATTCTTCAATCAGACTTTCATCAGAATTCTATTTTAATCACACTTTTATTGAGTTGATTACATCAGTTATGGAACTTCAATTACACACTTTGTCTTCT
AAAATTTTCTAACAGGTACAAGGTAGCATTAGGCGTGGCTTTGGCACTTCGTTATCTTCATGAGGATGCCGAACAGAGTGTTCTTCATAGGGATATTAAG
TCGGCTAATGTGTTGCTGGACACAGATTTTAGCACGAAGCTTGGAGATTTTGGGATGGCCAAGTTGGTGGATCCAAGGTTGAAGACTCAGAGGACAGGAG
TGGTGGGGACTTACGGGTACCTTGCCCCAGAATACATGAATGGAGGTAGGGCTAGCAAGGAATCAGACATGTATAGTTTTGGTGTTGTGGCTCTTGAAAT
TGCATGTGGAAGAAGGACTTATCTGGATGGGGAGTTTCATATACCTCTGATGAACTGGGTGTGGCAACAGTATGTGGAAGGGAATGTGATGGATGTTGTT
GATGAGAGATTGAACATGGAGTTTGATGTGGATGAAATGAGAAGCTTGATCATTGTGGGGTTGTGGTGCACTAACCCTAACGACAAGGAAAGGCCAAAGG
CAGCACAAGTAATAAAAGTTCTTGAGCTTGAAGCACCATTGCCAGAGCTTCCACTTGATATGCATGATCGTCCTCCTCTTTCTCTAAGTACTTATAATCA
TGCACAACCCACTCATAATTCCTTACAATCACTACCCTTCACTAACAGTTTTGTCACTATTGGACGTTAATTTGCTAAGTCAGGCTCTGATCCCACACCA
AN A ATAA . A. A A A AN A /\ A\ AL A\ AAGA A

https://phytozome.jgi.doe.gov/pz/portal.html#!search?show=BLAST



https://phytozome.jgi.doe.gov/pz/portal.html

NEW

NEW

NEW

eral Reference -

Search for CARE

[ Help l [ About ]
[ Plant Systems Biology ]

Site maintained by

Stephane Rombauts

email address to send the results back | email |

reference name or ID for the sequence (optional) | optional header |

paste as raw DNA sequence (no headers)

Sequence to submit

please only submit fasta formated sequences as pure/simple text files, no word documents or other binary things Dosya Sec | Dosya secilmedi currantly file size limited to 100Kb

NEW
[ Search H Reset Form H Demo ]

* To use our output you will need a modern browser for the implemented DHTML features. Earlier version might work partially (printing will not work properly)

* Before using scripts dth=2@ src='../html/GIF/star.gif'>because of the increased usage of the site, I have been forced to implement a scheduling and results
will be returned via email.

Scripts should not be used anymore as one can upload a multi-fasta file, but if you do, please be gentle, and do introduce a sleep of 68sec between each request
to submit a number of sequences through this page please contact me

(Those not respecting that will be blocked :-) )

*because of the increased usage of the site, I have implemented a scheduling and results will be returned via email.

This means that you might have to wait a little in order to get the results sent back to you, certainly when the load on the server is high.
Please check you email spam folder if you haven't seen any email.

* Please, use ASCII characters, roman alphabet, everything else will be trashed

http://bioinformatics.psb.ugent.be/webtools/plantcare/html/



http://bioinformatics.psb.ugent.be/webtools/plantcare/html/

RE Search for CARE

email address to send the results back | ilker.buyuk@ankara_edu.tr |
reference name or ID for the sequence (optional) [Pvul-LLEC-3 |
: TATTTCCGTGTTGGGAGAGCCTTGTATGCACAACCTTTGCACCTTTGGGATTCATCTTCA s
Sequence to submit
AGTGTTGTAACAGACTTCACCACACGCTTCACCTTTTCTATTGAAAAAGGAAACGATGAT 4
please only submit fasta formated sequences as pure/simple text files; no word documents or other binary things Dosya Sec | Dosya secilmedi currantly file size limited to 100K

NEW

[ Search ][ Reset Form ][ Demo ]

* To use our output you will need a modern browser for the implemented DHTML features. Earlier version might work partially (printing will not work properly)

http://bioinformatics.psb.ugent.be/webtools/plantcare/html/



http://bioinformatics.psb.ugent.be/webtools/plantcare/html/

>PlantCARE 21713

-_—
i

GATAACAAAT
CTATTGTTTA

TTTAAATTTT
AAATTTARARR

ATTAAATRAAR
TAATTTATTT

ARRRAMATCAR
TTTTTTAGTT

TAGGAGATAG
ATCCTCTATC

TGGAATCATT
ACCTTAGTAR

TATCATATGT
ATAGTATACA

TTCTTGGTTG
AAGAACCAAC

ATTAATTGAC
TAATTAACTG

TTTGAAARARR
AAACTTTTTT

TATACAGACA
ATATGTCTGT

TATTATAATT
ATAATATTAA

AAGAAATGAR
TTCTTTACTT

TAATACAGTA
ATTATGTCAT

TAARRAGGATA
ATTTTCCTAT

ACAAGTATGT
TGTTCATACA

TCTTAGACCG
AGAATCTGGC

GTCATTTGGA
CAGTAAACCT

ATTCTACTTG
TAAGATGAAC

CTAACCGTCT
GATTGGCAGA

TATARAAGARRA
ATATTTCTTT

ARRAGGTTTA
TTTTCCAAAT

ATAARRARATG
TATTTTTTAC

TTGATTGTTC
AACTAACAAG

CGTTTTCCAA
GCARRAAGGTT

TCCACATARAC
AGGTGTATTG

CAAACAAATC
GTTTGTTTAG

AATCAATGTG
TTAGTTACAC

GGATGATAGA
CCTACTATCT

CTCTTGAAGA
GAGAACTTCT

CACAGTGAAC
GTGTCACTTG

ATTGCAGTAC
TAACGTCATG

GTCTCAATCA
CAGAGTTAGT

AGCTGTAACA
TCGACATTGT

TAACAAGAAR
ATTGTTCTTT

AATAGAARAT
TTATCTTTTA

ATACTCTTAC
TATGAGAATG

TTACCGTGGA
AATGGCACCT

TAATTARAATA
ATTAATTTAT

GACCATAARAR
CTGGTATTTT

CTTGGTTCAA
GAACCAAGTT

CTTCGTCTTC
GAAGCAGAAG

ACCACATTGC
TGGTGTAACG

GTAAAACTTT
CATTTTGAAA

TTTATAATGA
ARAATATTACT

ATATTTATTA
TATARATAAT

CAGATATARA
GTCTATATTT

GTCATAATAT
CAGTATTATA

ATCCAATTAA
TAGGTTAATT

TTATTAATTA
AATAATTAAT

CRAATTTATTT
GTTARAATARA

CCATCACCAT
GGTAGTGGTA

ATTACGCTTG
TAATGCGAAC

AGTATTGGGA
TCATAACCCT

TTACCTGCTC
AATGGACGAG

AATGATARARR
TTACTATTTT

TACACATTTT
ATGTGTAARA

TTTTGTTTGT
ARARRACARACA

TTTTTTTATA
AARRARATAT

CAATCTAAGA
GTTAGATTCT

TTTTATTTTA
ARRATAARAAT
AATAATTTTT
TTATTAARRR

ATATATTCCA
TATATAAGGT

ACTACAACGT
TGATGTTGCA

CGCAACCTAG
GCGTTGGATC

TTCTTGTTTA
AAGAACARAT

TARAGATTCA
ATTTCTAAGT

AACTAATGCA
TTGATTACGT

ATTTCAAGARA
TARAGTTCTT

ATATGTGAGA
TATACACTCT

GARAATTATCA
CTTTAATAGT

ATTTGAAARAAT
TARACTTTTA

TTCCAAATCA
AAGGTTTAGT

TCAARAATTARA
AGTTTTAATT

CAATAARRARC
GTTATTTTTG

GAAGACCAAT
CTTCTGGTTA

GTTAATCTTT
CAATTAGAAR

Motifs Found

o

ACE
AT~TATZ-box
Box 4
CRAT-box
CGTCA-motif
ERE
GATR-motif
MRE

MYR

MYC

Myc

TATA
TATA-box
TCAR
TCT-motif
TGAR-box
TGACG-motif
Unnamed 1
Unnamed 4
W box
WUN-motif
as-1



+ AAAAAATCAA TAAAAGGATA TCCACATAAC ATACTCTTAC BEGATAATAT TTTTTTTATA ATATGTGAGA |
- TTTTTTAGTT ATTTTCCTAT AGGTGTATTG TATGAGAATG CAGTATTATA AAAAAAATAT TATACACTCT

+ TAGGAGATAG ACAAGTATGT CAAACAAATC TTACCGTGGA ATCCAATTAA CAATCTAAGA GAAATTATCA
- ATCCTCTATC TGTTCATACA GTTTGTTTAG AATGGCACCT TAGGTTAATT GTTAGATTCT CTTTAATAGT

+ TGGAATCATT TCTTAGACCG AATCAATGTG TAATTAAATA TTHMMMEETA TTTTATTTTA ATTTGAAAAT

+ TATCATATGT GTCATTTGGA GGATGATAGA GACCATAAAA CAATTTATTT AATAATTTTT TTCCAAATCA

~ ATAGTATACA CAGTAAACCT

+ TTCTTGGTTG ATTCTACTTG CTCTTGAAGA CTTGGTTCAA CCATCACCAT ATATATTCCA TCAAAATTAA

+ ATTAATTGAC CTAACCGTCT CACAGTGAAC CTHCCICTRCUASTACGCTTG ACTACAAGGENEHATAARAAAC
- TAATTAACTG GATTGGCAGA GTGTCACTTG GAAGCAGAAG TAATGCGAAC TGATGTTICA GTTATTTTTG

+ TATACAGACA AAAAGGTTTA GTCTCAATCA GTAAAACTTT TTACCTGCTC TTCTTGTTTA GTTAATCTTT

+ AATATAAGGA TATACTAATA TTGCTTATCA TACCATATTA TTTTAAAATT TTTGTTTTCA GAATTTTATA

+ ABRACCTAATA CACTTTTATA ATTTTTCATT TATACTTAAT ATAAATTTTA CAAAGTGAAA AGTAATTTTT




TATAE-box

Site Name Organism Position Strand Matrix score. seguence function
Brassics napus iz + 3 LATTRTZ core promoter element arcund -30 of transcription start
Zrsbideopsis thalizsnsa el + 8 TRRRGRTT core promoter element around -30 of transcription start
Brassics juncesa 20 - 7 TRTRRRT core promoter element around -30 of transcription start
Heliznthus annuus 2€5 - 3 TRTREZ core promoter element around -30 of transcription start
rabidopsis thalians 15 - S TRTER core promoter element around -30 of transcription start
Erasbidopsis thaliana i85 + 4 TRTR core promoter element arcund -30 of transcription stars
Arabidopsis thalians 4z - S TRTE: core promoter element around -30 of transcription startc
Arasbidopsis thalians 2€€ - S TRTE: core promoter element arcund -30 of transcription stars
Zrsbideopsis thalizsna 14 + 4 TRT: core promoter element around -30 of transcription startc
Erabidopsis thalisns 115 + 4 TRTR core promoter element arcund -30 of transcription start
Heliznthus annuus 21 - 3 TRTREZ core promoter element around -30 of transcription start
ilsum sativum 284 - 7 TRTRRE core promoter element arcund -30 of transcription stars
Arasbidopsis thaliana 20 + 4 TRTR core promoter element arcund -30 of transcription stars
Brassica cleracss 124 + 3 ATRTEZ core promoter element around -30 of transcription start
Erasbidopsis thalisns 43 + 4 TRTR core promoter element arcund -30 of transcription stars
Arabidopsis thalisns 287 + 4 TRTR core promoter element around -30 of transcription startc
Erabidopsis thalisns i3 - S TRTER core promoter element arocund -30 of transcription start
rassica napus ig + 3 ATTRTR core promoter element around -30 of transcription start
Brassics napus 117 + g ATTRTZ core promoter element arcund -30 of transcription stars
Brassics napus 535 + 3 ATRTET core promoter element arcund -30 of transcription stars
AZrabidopsis thalisns 118 - S TRTER core promoter element around -30 of transcription startc
Erabidopsis thalians 540 + 3 TRIRTE core promoter element arcund -30 of transcription stars
Brassics napus g4l + 3 ATRTAET core promoter element around -30 of transcription startc
Erabidopsis thalisns £42 + 4 TRTR core promoter element around -30 of transcription start
Brassics clerzcss €42 + 3 ATRTEZ core promoter element around -30 of transcription start
Arabidopsis thalisns g4l - 4 TRTR core promoter element arcund -30 of transcription stars
Brzssics napus (1] + 3 ATTRTE core promoter element arcund -30 of transcription stars
AZrabidopsis thalians 700 - S TRTE: core promoter element arocund -30 of transcription startc
Erasbidopsis thalians 701 - 4 TRTR core promoter element arcund -30 of transcription stars
Arabidopsis thalizns TEs - 8 TRRRGRTT core promoter element around -30 of transcription startc
Brassica cleracss 772 + 3 ATRTERZ core promoter element arcund -30 of transcription stars
Zrsbideopsis thalizsns 773 - 4 TRT: core promoter element around -30 of transcription start
Erabidopsis thalisns 781 - 4 TRTR core promoter element arcund -30 of transcription stars
Pisum sativum 234 - 7 TRTRREZ core promoter element around -30 of transcription start
Heliznthus annuus 835 - 3 TRTRRZ core promoter element arocund -30 of transcription startc
LyvahiAAanzic +haliana Q2s - = TAaT22 mAva mnyAamatray alamant avAiinmA =20 AF FyoncAarintian octayes




ID

Phvul-GASA-1

Phvul-GASA-2

Phvul-GASA-3

Phvul-GASA-4

Phvul-GASA-5

Phvul-GASA-6

Phvul-GASA-7

Phvul-GASA-8

B Phvul-GASA-9

Phvul-GASA-10

3 Phvul-GASA-11

3 Phvul-GASA-12

8 Phvul-GASA-13

3 Phvul-GASA-14

¥ Phvul-GASA-15

8l Phvul-GASA-16

3 Phvul-GASA-17

8 Phvul-GASA-18

J Phvul-GASA-19

Phvul-GASA-20

3 Phvul-GASA-21

¥ Phvul-GASA-22

DEVELOPMENT
AAGAA-motif 02-site
02-site GCN4_I’ LIGHT
HD-Zip 1 Box 4 G-box GATA-motif
X Box 4 AT1-motif G-box GA-motif GT1-motif
HD-Zip 3 Box 4 ATI1-motif GT1-motif
AAGAA-motif Box 4 AT1-motif G-box GT1-motif TCT-motif
AAGAA i CAT-b 02-si GCNa Box 4 AT1-motif G-box GT1-motif TCT-motif
-moti -DOX -site — |Box4 G-Box GATA-motif |GT1-motif Gap-box TCT-motif chs-CMAL
AAGAA-motif Box 4 GT1-motif chs-CMA1
5 Box 4 AT1-motif G-box
AAGAA-motif GCN4 r
—|Box 4 chs-CMA1
AAGAA-motif 0O2-site Box 4 AT1-motif G-box  |GATA-motif GT1-motif TCT-motif
CAT-box 02-site Box 4 G-Box GATA-motif |GA-motif Gap-box TCT-motif
X X Box 4 G-Box GATA-motif |GA-motif GT1-motif
AAGAA-motif O2-site Box 4 AT1-motif G-box GA-motif GT1-motif TCT-motif
AAGAA-motif 02-site GCN4_tfBox4 GT1-motif
GCN4 1 Box 4 GT1-motif TCT-motif chs-CMA1
—|Box 4 G-box GATA-motif |GA-motif GT1-motif TCT-motif
AAGAA-motif HD-Zip 1 Box 4 G-box GT1-motif
. Box 4 G-box GT1-motif
AAGAA-motif GCN4 1 : :
= |Box 4 AT1-motif GT1-motif chs-CMAL
AAGAA-motif ENVIRONMENTAL STRESS HORMONE
AAGAA-motif MYC W box WUN-motif ABRE ERE
: TC-rich repeats ABRE ERE y ‘
AAGAA-motif < °F Chi=-CHAT
MYC TC-rich repeats P-box ERE
AAGAA-motif MYC WUN-motif TC-rich repeats ABRE  |p-box |ERE CGTCA-motif TGACG-|
AAGAA-motif MBS MYC WUN-motif TC-rich repeats ABRE P-box ERE
MBS MYC WUN-motif ABRE
AAGAA-motif MYC WUN-motif P-box |ERE TATC-box TCA-element
- TC-rich repeats ABRE ERE CGTCA-motif TGACG-I
AAGAA-motif ——
MBS MYC W box TC-rich repeats ABRE ERE
AAGAA-maotif MYC W box ABRE P-box ERE CGTCA-motif |TATC-box TGACG-I
MBS MYC W box WUN-motif ABRE ERE CGTCA-motif |TATC-box TCA-element TGACG-I
MBS MYC TC-rich repeats ABRE ERE CGTCA-motif |TATC-box TCA-element TGACG-|
MYC W box TC-rich repeats ABRE ERE CGTCA-motif TGA-element TGACG-|
MBS MYC W box WUN-motif P-box ERE TCA-element
MBS MYC W box TC-rich repeats TGA-box CGTCA-motif TGACG-
MYC ERE CGTCA-motif TCA-element TGACG-|
MYC ABRE ERE TCA-element
MYC ABRE ERE TCA-element
MBS MYC WUN-motif P-box ERE TATC-box
MYC TC-rich repeats ABRE ERE CGTCA-motif |TATC-box TCA-element TGACG-|
MBS MYC W box TC-rich repeats ABRE ERE TATC-box TCA-element
MYC W box ABRE P-box ERE



