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Supplementary Figure 1. (A) Gels demonstrating the binding of SEP1, SEP2 and SEP3 to a DNA probe having
a single CArG-box. Increasing concentrations of DNA were incubated with a constant amount of protein. The in
vitro translated protein used is marked over the gel. A represents a negative control in which the in vitro translation
assay was programmed only by a pTNT vector not containing a cDNA insert. The volumes of in vitro translated
protein solutions used were: 2ul of SEP1 solution, 4l of SEP2 solution and 2pl of SEP3 solution. The various
concentrations of the DNA probe used (with each protein) were: 1.05, 2.25, 4.50, 9.00, 18.00 nM (each prepared by
mixing labelled with unlabeled DNA in a ratio of 1:50), 36.23, 72.45, 108.60, and 144.90 nM (each prepared by
mixing labelled with unlabeled DNA in a ratio of 1:500) in the same order as seen on the gel. The numbers, 0 and 2
adjacent to the bands represent the respective number of protein molecules bound. (B) Concentration of protein-
DNA complex formed as a function of the concentration of free DNA. Graphs were calculated as described in
materials and methods.
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TTTACATAAAAGGAAAGCTCATCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATGGATTTGGCTACA- CCTTCTATTTTTGGTAACT(
TTTACCAAAGAGGAAAGCTCATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTCGGCAATA- TTTTCCTTTTATAGAAACT(
CTTACCAAAAAGCGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATGGATTCGGCAATA- CCTTCTATTTTTAGCAACT(
TTTACCAAAGAGGAAAGCTCATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTCGGCAAAA- CCTTCTATTTTTAGIAACT(
TTCACCAAAGAGGAAAGCTCATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTCGGCTATATCTTTCTATTTATAGTAACT(
CTTACCAAAAAGCGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATGGATTAGGCAACA- CCTTTT- TATATAGTAAGI(
TAGACGAAAAAGGAAAGT TTATCACCTAGI TTTCATCAACTTCTGAACTTACCT TTCATAGATTAGGCATAT- ATTTCTATATTTAGTAACT(
TTTCTATAAGAGGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAACTCACCTTTCATAGATTCGGCAATT- TTTTCTATTTATAGTAATT?
TTTCTATAAGAGGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAACTCACCTTTCATAGATTCGGCAATT- TTTTCTATTTATAGTAATT?
ATTCTATAAAAGGAAAGT TTATCACTTAGT TTTCATCAACTTCTGAACTTACCTTTCATAGATTCGGCAATA- TTTTCTATTTTTAGTAATT(
ATTCTATAAAAGGAAAGT TTATCACTTAGT TTTCATCAACTTCTGAACTTACCTTTCATAGATTCGGCAATT- TTTTCTATTTTTAGTAATT(
ATTCTATAAAAGGAAAGT TTATCACTTAGT TTTCATCAACTTCTGAACTTACCTTTCATAGATTCGGCAATT- TTTTCTATTTTTAGTAATT(
TTTCCATAAAAGGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAGCTTACCT TTCATGGATTCGGAAATA- TCTTCTATTTTTAGTAACT(
TTTACATAAATGCGAAAACTCTTCACTTAGT TTTCATAAACT TCTGAGCTTACCT TTCATAGATTCGGCAATA- ATTTCTATTTTGAGTAACT(
CTTATCAAAAAGGAAAGT TTATCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATGGATTCGGCAATA- CCTTCTATTTTTAGIAATT(
TTTCAATTTAAGGAAAGT TCATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CCTTCTATTTTTAGTAATT?
TTTCAATTTAAGGAAAGT TCATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CCTTCTATTTTTAGTAATT?
TTTACATTAATGGAAAATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATGGATTCGGCAATT- TTTTCTATTTTAAGICATT?
TTCCTATAAAAGGAAAGCTCATCACTTAGI TTTCATCAACTTCTGAACTTAACT TTCATGGATTAGGCAATA- CCTTCTATTTTTAGTAATTY
TTTACGTAATAGGCAAATTTATCACTTAGI TTTCATCAACTTCTGAACTCACCTTTCATGGATTCGGCAATA- CTTTCTATTTTTAGITAACT?
TTTACGTAATAGGCAAATTTATCACTTAGI TTTCATCAACTTCTGAACTCACCTTTCATGGATTCGGCAATA- CTTTCTATTTTTAGIAACT?
TTTACACAATAGGAAAATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTCGGCAATA- CTTTCTATTTTTAGIAACT(
TCTACATAAATGCGAATATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CTTTCTATTTTTAGIAACT(
TTTACATAATAGGATAATTTAGCACTTAGI TTTCATCAACTTCTGAACTTACCTTTCATAGATTCGGCAATA- CTTTCTATTTTTAGIAACT(
TTTACATAAATGGAAAATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CTTTCTATTTTTAGIAACT(
TTTCTATTTATGGTAAGT TAATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CATTCTATTTATAGTAACT(
TCTACATAAATGCGAATATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CTTTCTATTTTTAGIAACT(
TTTACATAAATGCGAAAATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CTTTCCATTTTTAGIAACT(
TTTACATAAATGCGAAAATTTATCACTTAGI TTTCATCAACTTCTGAACTTACCT TTCATGGATTAGGCAATA- CTTTCCATTTTTAGIAACT(

* % * kkhkkhk FhkhkhkhhkFdhhkk khkhkhkdkhkhkhkk kk Kk kFxkhkhkkkhkk kxkkk Kk * % * % * * %

Supplementary Figure 2A. Alignment of the regulatory region of AP3 from different Brassicaceae species. The regions where CArG-boxes are found in
Arabidopsis thaliana are underlined. Identical positions across all the sequences are denoted by asterisks below the alignment.
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CTCTTCTTTCTATTTATAGTAAGT GGGCCCACT TCCCATTACCTATTGAAGT GGACCCTGT TCCTCTATTTTCAGTAACTCT
CTCATCTTTCTATTTTTGGCAACGAGGT CCCTTTCCCATTACGT CTTGACGTGGACCCTGICTGTCTATTTTTAGCAACTTA
CCCATCTTTCTATTTTTGGCAATGAGGT CCCCTTCCCATTACGT CTTGACATGGACCCTGTCTATCTATATTTAGCAGCT T-

CCCATCTTTCTATTTTTGGCAACCAGGT CCACTTCCCATTACGT CTTGACGTGGACCCTGTCCGACTATTTTAAGCAGCTTA
CCCATCTTTCTATTTTTGGCAAGGAGGT CCCCTTCCCATTACGT CTTGACGTGGACCCTGTCCGTCTAATTTTAGCAGCTTA
ACCATCTTTCTATTTTGGGCTACATGGT CCCCTTCCCATTACATCTTGATGTGAACCTTGTCTGT CTATATTTAGCAACTTA
ACCATCTTTCTATTTTGGGCTACATGGT CCCCTTCCCATTACATCTTGATGTGAACCTTGTCTGT CTATATTTAGCAACTTA
CCCATCTTTCTATTTTTGGCAAGGAGGT CCCCTTCCCATTACGT CTTGACGT GGACCCTGICCGTCTAATTTTAGCAGCTTA
ACCATATTTCTATTTTGGEGAAACGAGGT CCCCTTCCCATTACGT CTTGACATGGACCCTGI CCGT CTATATATAGCAGATTA
TCCATCTTTCTATTTTGGEGCAACGAGGTCCCCTTTCCATTACGT CTTGACGTGGACCCTGI CCGTCTATTTTTAGCCGATCT
TCCATCTTTCTATTTTGGEGTAACGAGGT CCCCTTCCCATTACGT CTTGACGTGGACCCTGI CCGTCTATTTTTAGCAGAATC

* kkkkkkkk*k * * **k k% kk *kkkkkk * kkk*k %k kk* Kk*%x * k% * * *

Supplementary Figure 2B. Alignment of the regulatory region of SEP3 from different Brassicaceae species. The regions where CArG-boxes are
found in SEP3 of Arabidopsis thaliana are underlined. Identical positions across all the sequences are denoted by asterisks below the alignment.
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Supplementary Figure 3. Binding of SEP4 to CArG-boxes derived from the regulatory region of
AP3. DNA probes used are denoted below the gel. The volume of each in vitro translated
protein solution loaded was 5 pl. If more than one protein is denoted, co-translations were
used. A-A’ represents a negative control in which the in vitro translation assay was
programmed by pTNT and pSPUTK vectors not containing a cDNA insert. 4’ represents a
potential heterotetrameric protein-DNA complex.
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Supplementary Figure 4: AP3 or Pl alone cannot form tetrameric
complexes with SEP3. In this EMSA, a probe carrying only one CArG-box
was used. SEP3 alone does barely constitute a homotetramer on this probe
but heterotetramers of SEP3, AP3 and Pl are readily formed, as
demonstrated previously (21). When SEP3 is incubated alone or in
combination with only AP3 or PI, only dimeric protein-DNA complexes are
formed. However, when SEP3, AP3 and PI are present together, a complex
of low electrophoretic mobility indicative of tetramer formation is
reconstituted.

Lane and band labelling is as in Figure 1. Volumes of the in vitro translated
protein solution added to the binding reaction were 2 plin lanes 1, 3, 5 and 6;
2 pl +2 plin lanes 2, 4, 7 (individual in vitro translations separated by '+’ as
noted above the gel) and 4pl in lane 8.

Approximately 2 ng of a DNA-probe with the sequence 5-CTCGA GGTCG
GAAAT TTAAT TATAT TCCAA ATAAG GAAAG TATGG AACGTT
CGACGG TATCGA TAAGC TTGAT ATATG TTCAT CATAA AAATA
TAATTC TCCTT GCCGT TTTAT ATCGA ATTCC TGCAG CCCGGG
GGATC CACTA GTTCT AGA-3’ was used. The CArG-box is underlined.




Supplementary Table 1:Primer pairs used for the amplification and cloniighe SEP
cDNAs into pTNT vector. Restriction sites are it&éed.

cDNA Primer pairs used for cloning: forward, reverse (5’-3)
5-AATGAT CTCGAGCCATGGGAAGAGGAAGAGTAGAGCTG-3,
SEPALLATAL 5-ACTTAT GTCGAO CAGAGCATCCACCCCG-3’
5-TTATAT CTCGAGCCATGGGAAGAGGAAGAGTAGA-3,
SEPALLATAZ 5-TACATAGTCGAO CACAGCATCCAGCCAGGGAT-3’
5-AGACTACTCGAG\GCCATGGGAAGAGGGAAAGTTGAG-3',
SEPALLATA4 5-CGAATCTAGAGTATTGTTTTCAGACCATCCATCC-3’




Supplementary Table 2:DNA probe sequences used in the study. The restrisites used to excise the DNA probes from #&wor are
italicized. CArG-boxes are underlined and mutatéd@boxes are underlined with broken lines.

DNA probe

Cloned in

Recognition
sites used for
excision from

plasmid

Sequence of the DNA probe used, 5’-3’

DNA probes used to check specific binding by the $Eproteins (used in Figure 1)

. 5.
gAl\:é Ii)argxb:ssztgczeol pBluescript SK 11+ Xhal, Xbal CTCGAGSTCGGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTCGACGGTATCGATAAGCTTGATGAA
by 6 helical u';’ms ATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTATCGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA
-3’
. Xhol, Xbal 2"
DNA probe with 1 | pBjyescript SK 11+ : CTCGAGSTCGATAAAACGGCAAGGAGAATTATATTTTTATGATGAACATATCGACGGTATCGATAAGCTTGATGAA
CArG box ATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTATCGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA
_3’
Xhol, Xbal 5"

DNA probe with 0
CArG box

pBluescript SK I+

CTCGAGSTCGATAAAACGGCAAGGAGAATTATATTTTTATGATGAACATATCGACGGTATCGATAAGCTTGATATA
AAACGGCAAGGAGAATTATATTTTTATGATGAACATATATCGAATTCCTGC AGCCCGGGGGATCCACTAGTCTAGA
-3’

DNA probes used for the stereospecific DNA bindingnd cooperative DNA binding assays (used in Figur2and 3)

CArG-boxes spaced i Xhol, Xbal 5'-
by 1 helical turn | PBluescript SK Il+ CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG ACCAAATAAGG
AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA 3’
. . Xhol, Xbal S~
%Arﬁ_)br?;iecsaffj‘r%esd pBluescript SK 11+ CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAATTCCAAAT
yL AAGGAAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA 3
5’_
Xhol, Xbal

CArG-boxes spaced
by 2 helical turns

pBluescript SK I+

CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAGTAATATTC.
CAAATAAGG AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA 3




CArG-boxes spaced
by 2.5 helical turns

pBluescript SK I+

Xhol, Xbal

5-
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGTTA
TATTCCAAATAAGG AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA 3

CArG-boxes spaced
by 3 helical turns

pBluescript SK I+

Xhol, Xbal

5-
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAA
TTAATTATATTCCAAATAAGG AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCCACTAGTCTAGA 3

CArG-boxes spaced
by 3.5 helical turns

pBluescript SK I+

Xhol, Spel

5-
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAA
CGAATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCBCTAGTE 3

CArG-boxes spaced
by 4 helical turns

pBluescript SK I+

Xhol, Spel

5
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAA

CGTTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTGAATTCCTGCAGCCCGGGGGATCBCTAGTF
3!

CArG-boxes spaced
by 4.5 helical turns

pBluescript SK I+

Xhol, Spel

5
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCAAATTTAATTATATTCCAAATAAGG AAAGTATGGAAC

GTTCGAGATGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTGAATTCCTGCAGCCCGGGGGATCBCT
AGT- 3’

CArG-boxes spaced
by 5 helical turns

pBluescript SK I+

Xhol, Spel

5-
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCTTTAATTATATTCCAAATAAGGAAAGTATGGAACGTTC

GACGGCTTGATGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAAGAATTCCTGCAGCCCGGGGGATCACTA
GT-3

CArG-boxes spaced
by 5.5 helical turns

pBluescript SK I+

Xhol, Spel

5-
CTCGAGSTCGACGGTATCGATAAGCTTGATATCGAATTCAATTATATTCCAAATAAGGAAAGTATGGAACGTTCGA

CGGTATAGCTTGATGAAATTTAATTATATTCCAAATAAGG AAAGTATGGGAATTCCTGCAGCCCGGGGGATCBCT
AGT-3

DNA probe used for the saturation binding assay (.exd in Supplementary Figure 1)

Single CArG box
used in saturation
binding assay

5- AATTCGAAATTTAATTATATTCCAAATAAGG AAAGTATGGAACGTTG- 3’
3-GCTTTAAATTAATATAAGGTTTATTCCTTTCATACCTTGCAACTTAA-5




DNA probes derived from the regulatory region of tle SEP proteins’ targets (used in Figures 4 and 5)

AP3 DJETL.2. Xhol, Xbal | 5. ~TcGAGTTTTCAGCAAGATTCAGTTTACATAAATGGAAAATTTATCACTTAGTTTTCATCAACTTCTGA
ACTTACCTTTCATGGATTAGGCAATACTTTCCATTTTTAGTAACTCAATCTTTCTAGA 3’
AP3ML DJET1.2. Xhol, Xbal | 5. ~TcGAGTTTTCAGCAAGATTCAGTTTATATAAATTT AAAATTTATCACTTAGTTTTCATCAACTTCTGA
ACTTACCTTTCATGGATTAGGCAATACTTTCCATTTTTAGTAACTCAATCTTTCTAGA 3’
AP3M2 DJET1.2. Xhol, Xbal | 5. ~TcGAGTTTTCAGCAAGATTCAGTTTACATAAATGGAAAATTTATCACTTAGTTTTCATCAACTTCTGA
ACTTATTTTTCATAAATTAGGCAATACTTTCCATTTTTAGTAACTCAATCTTTCTAGA 3’
AP3M3 DJETL.2. Xhol, Xbal | 5. ~TcGAGTTTTCAGCAAGATTTCAGTTTACATAAATGGAAAATTTATCACTTAGTTTTCATCAACTTCTG
AACTTACCTTTCATGGATTAGGCAATACTTTTTATTTTTAAT AACTCAAATCTTTCTAGA 3’
Xhol, Xbal | 5- CTCGAG TTTTCAGCAAGATTCAGTTTATATAAATTT AAAATTTATCACTTAGTTTTCATCAACTTCTGA
rAP3m1,2 pJET1.2. ACTTATTTTTCATAAATTAGGCAATACTTTCCATTTTTAGTAACTCAATCTTTCTAGA 3’
AP3ML3 DJET1.2. Xhol, Xbal | 5. ~TcGAGTTTTCAGCAAGATTCAGTTTATATAAATTT AAAATTTATCACTTAGTTTTCATCAACTTCTGA
' ACTTACCTTTCATGGATTAGGCAATACTTTTTATTTTTAAT AACTCAATCTTTCTAGA 3’
SEP3 DJETL.2. Xhol, Xbal | 5. ~TCcGAG@TTTTCAGCAAGATAAACTCCATCTTTCTATTTTGGGTAACGAGGTCCCCTTCCCATTACGTCT
TGACGTGGACCCTGTCCGTCTATTTTTAGAGAATCACTAGTATCTTTCTAGA 3’




Supplementary Table 3:Kgim and koop Values used in equations (14) and (17) to caleyletatein concentrations necessary to half-occwpy t
CArG-boxes simultaneously that are spaced by 2h@liéal turns and are located on naked or nucleas®NA. For a SEP dimer binding to
CArG | on nucleosomal DNA an energy penalty of 2k9/mol was introduced.

Naked DNA

Nucleosomal DNA

CArG | and Il spaced by 2 turns

CArG | and Il spaced by 6 turns

CArG | and Il spaced by 2 turns

CArG | and Il spaced by 6 turns

Protein concentration

Protein concentration

Protein concentration

Protein concentration

Kaimn Kdimn necessary to half- necessary to half- Kimn Kdimn necessary to half- necessary to half-
(CArGl) (CArGII) Kcoop2 occupy both CArG- Kcoops occupy both CArG- (CArGlI) (CArGII) Kcoop2 occupy both CArG- Kcoops occupy both CArG-
(-10°M%) | (-10° MM boxes simultaneously boxes simultaneously | (-20° M™) | (-10° M™) boxes simultaneously boxes simultaneously
(nM) (nM) (nM) (nM)
SEP1 52 52 155 17 2200 <15 0.005 52 155 1,300 2200 <1000
SEP2 68 68 n.d. n.d. 2200 <11 0.007 68 n.d. n.d. 2200 <750
SEP3 150 150 11 15 39 13 0.015 150 11 60,600 39 1,700




