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Figure S1. Western blot analysis of the expression of Su(pr@jein and its derivativas vivo.
Su(Hw) isolated from adult flies as described (@Gdetlal., 1997) was resolved by electrophoresis
in 7.5% SDS-PAAG, electroblotted onto a PVDF membrand probed with antibodies against
Su(Hw) or FLAG epitope (designatatSu(Hw) anduFLAG, respectively). Anti-tubulin staining
(«Tub) was used as loading control. The name ofeall#lcluded in analysis are indicated above
the figure:

(A)[ +/+] = su(HW)*/su(HW)*; [v/e7] —su(Hw)"/su(Hw)®"; [v/e04061] —su(Hw)"/su(Hw)®*%®*:

(B) [Su(Hw)+] —P{w"; UbgW-Su(Hw)1-945-FLAG}/ P{w"; UbgW-Su(Hw)1-945-FLAG};

[Su(HW)AN] — P{w"; UbqW-Su(Hw)238-945-FLAG}/ P{w"; UbgW-Su(Hw)238-945-FLAG};

04061

Expression analysis of transgenic lines was perorom the/sc®ct®: su(Hw)"/ su(Hw)

background.
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Figure S2. Genome
browser view of
insulator protein
binding.

The regions used in
gPCR are indicated
by vertical black
arrows and numbered
according to their
chromosome position
(FlyBase, 2006).
Names of the
identified genomic
regions are given in

the top right corner.



Figure S3. Test for two-hybrid interaction strength: (1) mbaraction « - », (2) « + », (3) « ++ ».
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Figure $4. The functional role of multiple interactions beemeMod(mdg4)-67.2 and Su(Hw)
proteins.

(A) Schemes (not to scale) of Su(H#)transgenic construct. Exons of fyelow gene are shown
as white rectangles; tlyellow wing (En-w) and body (En-b) enhancers, as payt@lerlapping
gray boxes; the bristle enhancer (En-br), as a gvalin theyellow intron. Theyellow
transcription start site is indicated by an arroatheddownward arrows indicate FRT target sites
for Flp recombinase; the black ovatween them (marked Su(Hw)430) is the insertiothef
gypsy insulator in the construct.

(B) Effect of Su(Hw) and its derivatives on theiaity of the gypsy insulator in different genomic
positions in the wild-type anod(mdg4)"* background. The names of alleles included in a@igly
are listed in the left column: [+/+]y¥?sc™ct®; [m"Ym"Y] —mod(mdg4)"/mod(mdg4)"*; [v/e04061] —
su(Hw)"/su(Hw)®*%: [v/e7] —su(Hw)"/su(Hw)*’; [v/e04061] —su(Hw)"/su(Hw)***%®: [Su(Hw)+] —
P{w"; UbgW-Su(Hw)1-945-FLAG}/P{w"; UbqW-Su(Hw)1-945-FLAG}; [Su(HW)AN] —



P{w"; UbqW-Su(Hw)238-945-FLAG}/P{w" ; UbqW-Su(Hw)238-945-FLAG}. Analysis of transgenic
lines was performed on tlyéscP*ct®; su(Hw)"/su(Hw)****®* andy?scP*ct®; su(Hw)'mod(mdg4)™/
su(HW)®**®'mod(mdg4)“* backgrounds, respectively. N is the number of lineshich flies
acquired a newellow phenotype, compared to the control; T is the totmhber of lines
examined. The scores ydllow expression in the body cuticle and wings bladeged from 2
(pigmentation as iy allele) to 5 (pigmentation as in wild-type flief)sterisks indicate mosaic
abdomen pigmentation specific fgrallele on themod(mdg4)"* background. Arrows on the right

of the column show the order in which introductafmew mutation combinations were made.
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Figure S5. Western blot analysis of the expression of Mod(#)e8).2 protein and its derivatives
in vivo.

Mod(mdg4)-67.2 was isolated from adult flies asctiéed (Gdula et al., 1997), resolved by
electrophoresis in 7.5% SDS-PAGE, electroblottet® @ PVDF membrane, and probed with
antibodies against the C-terminal region correspantb the specific Mod(mdg4)-67.2 isoform
(«M0d-67.2) or FLAG epitopesf-LAG). Anti-tubulin staining ¢Tub) was used as loading
control. The names of alleles included in analgsesindicated above the figure: [+/+}2sc”ct®:
M™% m™] — y?scP*et®; mod(mdg4) "*/mod(mdg4)™®; [m“Y m™Y — y?scPct®;
mod(mdg4)“Y/mod(mdg4)":; [Mod-67.2+] —P{w"; UAS-Mod-67.2}/P{Act5C-GAL4} 25FO1;
[ModAQ]- P{w"; UAS-ModAQ}/P{Act5C-GAL4} 25FO1; [ModAFLYWCH] — P{w"; UAS:
ModAFLYWCH}/P{Act5C-GAL4}25F01; and [ModAQ D33N/H46D]- double-mutant transgenic
line ModAQ with the most conserved aspartate (33) and higti#6) in the Mod(mdg4)-67.2
BTB domain substituted by asparagine and acidiarésie, respectively. Expression analysis of

transgenic lines was performed on yag™ct®; mod(mdg4)*/mod(mdg4)“** background.
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Figure S6. Role of FLYWCH and Q rich domains in recruiting(Bw) and CP190 to chromatin

in vivo.

Analysis of transgenic lines was performed inyfese ct®; P{Act5C-GAL4}25FO1/+;
mod(mdg4)“*/mod(mdg4)“* background. PCR products were amplified from twuesate
immunoprecipitates of three different chromatingarations. ChIP was performed with antibodies
against the Su(Hw) N-terminal region, and CP19@ rEs64B coding region (Ras) was used as a
control devoid of Su(Hw) binding sites. The percetovery of immunoprecipitated DNA (Y

axis) was calculated relative to the amount of ifipNA. Error bars indicate standard deviation of

three independent biological replicates.



Material and methods

Constructsfor yeast two-hybrid assay

The coding region of Mod(mdg4)-67.2 from pGEX2Tnily provided by D. Dorsett) was cloned
in vectors pGBT9 or pGDA (plasmid that allows proihg protein fusions with the activation
domain of Gal4 on the C-terminal part (Golovnirakt2008) using EcoR1 and BamH1 sites
(pGBT9M 0d-67.2 and pGDAM 0d-67.2).

To prepareM od-67.22"®, PCR amplification was performed from pGBT9Modbising
primers 5-ataggatccttgcggcacaagttg-3' (containiagnBl site) and GAL DB. The PCR product
was digested with EcoRIl and BamHI and cloned inezipGBT9 or pGDA vector. The same
strategy was used to generited-67.2°% (5-ataggatccaatctcaaactcctcg-3' containing BamH]
site),M od-67.21*> (5-ataggatccggegtacaccgcaggcet-3' containing Basitell andv od-67.24112
(5-ataggatccatccgttagccccttgat-3' containing Basitd).

To preparéM od-67.2%%° PCR amplification was performed from pGBTMod-6dsing
5-agaattcaatgtgcaaatcaaggggctaa-3' primer corgattioR| site and plasmid reverse primers. The
PCR product was digested with EcoRI and BamHI eresyand cloned in either pGBT or pGDA
vector.

To generate deletion of Q-rich domat ¢d-67.2%5?"5%1% hGBTMod-67.2 or pGDA
Mod-67.2 was digested with Blpl, and the resuliptgsmid was self-ligated. Deletion of DD
domain W1 0d-67.2127%39%1% was done by PCR amplification (primers 5'-
ataaggcctgggcaattccatggggag-3' and 5'-ataaggcatgtoecagcggg-3') followed by Stul digestion
and self-ligation of the resulting plasmid.

To generate deletion of FLYWCH domaid ¢d-67.2-4¥%8619) \sGBTMod-67.2 or
pGDA Mod-67.2 was digested with Eco72I and BstBtig the resulting plasmid was self-ligated.

M o0d-67.2°°1 plasmid was generated by PCR amplification of threesponding
fragment using 5’-gaattcatgctcgaggaagccgacgac+® wserted EcoRI site and ATG codon and a
reverse plasmid primer.

To obtainM od-67.2"%% plasmids, PCR fragment from Mod-67.2 cDNA with eltted
EcoRlon 5 end (5 — GAATTCAAGATGTAACGGATAAC - 3) and BamHI on 3’ end (5" —
GGATCCCTCGGCATCGCCGG - 3') was digested with theseymez and cloned either in
pGBT or in pGDA vectors digested with EcoRI and BHm

To generatpGBT9Su(Hw) plasmid,Su(Hw) cDNA was PCR-amplified from
pGEM3ZfSu(Hw) with primers 5'-aatgagtgcctccaaggagggupstream) and 5'-



ccgtcgactcaagctttctcttgttc-3' (downstream, contgir8all site). The PCR product was digested
with Sall and cloned in the pGBT9 vector cleavethvdmal and Sall.

To generatpGDASu(Hw) plasmid, cDNA of Su(Hw) was PCR-amplified from
pGEM3ZfSu(Hw) with primers 5'-aatgagtgcctccaaggagggupstream) and 5'-
aaccatggaagctttctcttgttc-3' (downstream, contaihiogl site). This PCR product was digested
with Ncol and cloned in pGDA cleaved with Hpal axicol.

To generat@GBT9Su(HwW)AC plasmid, Su(Hw) lacking the C-end (1-892) was PCR-
amplified as described above, but the next dowastrngrimer was 5'-tttgtcgacttcgcctgtgac-3'(with
Sall site). The PCR product was digested with &adl cloned in pGBT9 cleaved with Smal and
Sall.

To generatpGDASuU(Hw)AC plasmid, we used the same strategy, but the next
downstream primer was 5'-tttccatggttcgcctgtgaci8i(col site).

To generatpGBTISu(Hw)?®%%? we PCR-amplified the corresponding fragment \&ith
aatgaactctagccagacaaagatc-3' and plasmid revarserfrThe PCR product was digested with
Sall and cloned in pGBT9 cleaved with Smal and.Sall

pPGBT9 Su(Hw)?**®"® plasmid was generated by subcloning the EcoRI-EfraBment
from the previous plasmid in pGBT9 cleaved with Eto

pGBT9 Su(Hw)" " was generated by cloning the EcoRI-EcoRlI fragrfrem
pGBT9Su(Hw) in pGBT9 cleaved with EcoRI.

pGBTISu(HW)***? was generated by PCR-amplification of the corraspm fragment
with 5'-acgtcgactacaacctcctccgattcg-3' (contaidaty site) and GAL DB primers from
pGBTSu(HW}*®"*°plasmid. The PCR product was digested by EcoRISaitland cloned in
pGBT9 cleaved with the same enzymes.

To obtainSu(Hw)"**%% plasmidsPCR fragment from Su(Hw) cDNA with attached EcoRl
on5 end (5 — GAATTCCTCCTCCTTCTTCGCCT - 3’) andlson 3’ end (5" —
GTCGACTTCGCCTGTGAC - 3') was digested with thessyanez and cloned either in pGBT
or in pGDA vectors digested with EcoRI and Sall.

pGBT9Su(Hw)®*"%*?was generated by PCR-amplification of the corredpanfragment
from pGBT9Su(HWAC using 5'-caaagaaggacatcgaatcggag-3' and revasseig primers. The
PCR product was digested with Sall and cloned iBp%&cleaved with Smal and Sall.

To generat@GBTISu(Hw) ?*®, the EcoRI-Xbal (Klenow-filled) fragment from
pGBT9Su(Hw) was cloned in pGBT9 cleaved with EcdimHI (filled in with Klenow

fragment).



To generatpGDASu(Hw)*?® or pATGBSu(Hw)*?*® (plasmid that allows producing
protein fusions with the DNA binding domain of Gald the C-terminal part (Mazur et al., 2005)),
the EcoRI-BamHI fragment fromGBT9Su(Hw)?*® was cloned in pGDA or pATGB cleaved
with the same enzymes.

pPGBT9Su(HW)***° was generated by PCR amplification of the corradjm fragment
by 5'-aatgaactctagccagacaaagatc-3' and reverseiglpgmers. The PCR product was digested
with Sall and cloned in vector pGBT9 digested v@thal and Sall.

To generat€P190"'%® plasmidsPCR fragment from CP190 cDNA with attached EcoRlI
on 5 end (5 —-GAATTCATGGGTGAAGTC- 3’) and Bglll o8’ end (5’ —
AGATCTTAGTAAATATAGCTCCTC- 3') was digested with #se enzymes and 741bp EcoRI-
EcoRlI fragment was cloned in either pGBT or pGDAtwees digested with EcoRI. Orientation of
insertion was verified by RCR. PCR fragment with-fength CP190 cDNA was once again
digested by Nrul and Bglll. Then resulted fragm28®0bp was ligated in the obtained from the
first step plasmids which were digested by Nrul BadhHI. Resulted plasmid contain full-length
CP190 cDNA in frame with either GAL4 DNA binding main or GAL4 activating domain.

To generatpGDACP-190"" andpGBT9CP-190" ", the corresponding fragment from
CP190 cDNA was PCR-amplified with primers 5'-catigg@gtcaagtc-3' and 5'-
ttcagatctttccaggttgtcaatgg-3' containing Bglll sfikis PCR product was cloned either in pGDA or
pGBT9 cleaved with EcoRl (filled in with Klenow fganent) and BamHl.

To generatpGDACP-190"*® andpGBT9CP-190"® we used the same strategy, but the
next pair of primers were 5'-catgggtgaagtcaagand'5'-ttcagatctgccatcctccaaagcect-3' containing
Balll site.

To generatpGBTICP190"'%, the EcoRI-Ncol (Klenow-filled) fragment from
pGBTICP-198°° plasmid was cloned in pGBT9 cleaved with EcoRI-Bufilled in with
Klenow fragment).

To generatpGDACP190%*®, the EcoRI-Ncol fragment fromGBT9CP-198%° plasmid
was cloned in pGDA cleaved with EcoRI-Ncol.

To generatpGBTICP190**® andpGDACP190" %%, the correspondinfjagment from
CP190 cDNA was PCR-amplified with primers 5'-catigg@gtcaagtc-3' and 5'-
gtggatccatgttctagttg-3' containing BamHI site. F&R product was then cleaved with BamHI and
cloned in corresponding vectors cleaved with EddiRed in with Klenow fragment) and BamHI.

To generatpGBTCP190" *° andpGDACP190"*", the corresponding fragment from
CP190 cDNA was PCR-amplified with primers 5'-catigg@gtcaagtc-3' and 5'-
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aaagatctgggcccagtagtattctct-3' containing Bgld.siihis PCR product was cleaved with Bglll and
cloned in corresponding vectors cleaved with EddiRed in with Klenow fragment) and BamHiI.

To generatpGBTICP190%°**° andpGDACP190°**", the corresponding fragment from
CP190 cDNA was PCR-amplified with primers 5'-catgg@gtcaagtc-3' and 5'-
aaagatctgggcccagtagtattctct-3' containing Bgld.sihe PCR product was then cleaved with Bglll
and EcoRI and cloned in corresponding vectors el@avith ECoORI and BamHI.

pGBTICP190 %1% andpGDACP190 %1% plasmids were generated by PCR-
amplification from CP190 cDNA with primers 5'-cagédgtaaatatagctcctccttcg-3' containing Bglll
site and 5'-catggagaacgttaatcgccag-3'. The PCRigtrags cleaved with Bglll and cloned in
either pGBT9 or pGDA cleaved with EcoRl (filledwith Klenow fragment) and BamHI.

Constructsfor GST Pull Down assay

pGex4T-1Su(Hw) % was generated by cloning the BamHI-BamH]I fragnfiemh
pET30a Su(HW)**%in pGex 4T-1 vector cleaved with BamHI.

pGex4T-1Su(Hw)**** andpET32aSu(Hw)**** were generated by PCR amplification
of Su(Hw)cDNA with primers 5'-actcgagcagaccattacactagaaaaces'-
ctcgaggccgcaagctttctcttg-3' (both containing Xht@sy and cloning of this fragment either in
pGex4T-1 cleaved with Xhol or in pET32a cleavedw8iall and Xhol.

PET32aSu(Hw)*?** andpET32aSu(Hw)"®** were generated by PCR amplification of
su(Hw) cDNA with primers 5'-actcgaggttaaacacatcggcte-3' (for aa 632—945) or 5'-
actcgagaccgatcctaaagaaatac-3' (for aa 780-948ed1 €nd and 5'-ctcgaggccgcaagctttctcttg-3' on
the 3' end. The PCR products were cleaved with Xhdicloned in pET32a cleaved with Xhol.

pGex2TMod-67.2"%° was kindly provided by Maria Gause.

To generat@ET23aM 0d-67.2"%° Mod(mdg4)-67.2 cDNA from pCaSpeR2 (Golovnin et
al., 2008) was cloned usirtiggoR|1 and filled inBamHI in pET23a vector which was in turn
digested by Eagl, filled by Klenow, and than digesby EcoRI.

To generat@ET32aM od-67.2"%%" the Sacll-Ncol (Klenow-filled) fragment from
pGDAMod-67.2 was cloned in pET32a cleaved with Saral Ncol.

pET32aMod-67.2"**8 was generated by PCR amplification with pair dfrars 5'-
accatgggaggcgcaggatcgttat-3' containing Ncol sitk=agatctaatggcggacgacgagcaattcag-3'
containing Bglll site. The PCR product was cleawgith Ncol and Bglll and cloned in pET32a

cleaved with the same enzymes.
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Transgenic constructs

To prepar@Ac5.1Su(Hw) " *®-FLAG, the EcoRI-BamHI fragment from
pGBTSu(Hw}?*was cloned in the corresponding vector at EcolIBamH] sites.

To generat@Ac5-1 SUHW **-FLAG or pAc5-1 SUHW*®**-FLLAG plasmidsPCR
fragment from SuHw cDNA with attached Xhol on 5den
(5 -CTCGAGATGAGTGCCTCCAAGGAGGGC- 3’ for Su(HW¥*and 5’ —
CTCGAGATGTCCTCAGGCAAGGGCAACTC - 3’ for Su(H&¥®*) and BstXI on 3’ end
(5" -GTCCATGCTAGTGGATCTCGAAGCTTT- 3’) was digestedth these enzymes and
cloned in the corresponding vector digested by Xmml BstXI.

To express the transgenic constructs in flies, @eegated vectqgUbgW with ubiquitin-
63E promoter andhiniwhite gene as a marker. To prepare pUbgW, the fragnoemaiming SV40
terminator from pUAST plasmid was recovered witheKand BamHI (both filled in with Klenow
fragment) and cloned in pCaSpeR4 cleaved withfllsd in with Klenow fragment (pCaSpeR4-
SV40). The correct orientation of the fragment wesfied by sequencing. Then a 1868-bp
promoter region was PCR-amplified with primers aattctgtcgccggaacgcag-3' and 5'-
agaattcgcattttggattattctgcggg-3', both containiogH site. The PCR product was recovered with
EcoRlI and cloned in pCaSpeR4-SV40 cleaved witls#ime enzyme. Its correct orientation was
verified by sequencing.

To prepare th@{w";UbgqW-Su(Hw)238-945-FL AG} construct, the Kpnl-Notl fragment
from full-length cDNA of Su(Hw) protein fused to RG epitope was cloned in the pUbgW vector
cleaved with Kpnl and Notl. The resulting plasmidsacut with Eagl and cloned with Eagl-Eagl
fragment of the Su(Hw) C-terminal part fused withAG epitope.

To generate thB{w"; UbqW-Su(Hw)1-945-FL AG} construct, the Kpnl-Sacl fragment
(filled in with Klenow fragment) containing full-tegth cDNA of Su(Hw) protein fused to FLAG
epitope was cloned in pUbgW cleaved with Kpnl aranBil (filled in with Klenow fragment).

Preparation oP{w";UAS-Mo0d-67.2} andP{w";UAS-ModAQ} was described previously
(Golovnin et al., 2008).

To generat®{w";UAS-ModAFL YWCH}, Mod(mdg4)-67.2 cDNA was cleaved with
BstEll (filled in with Klenow fragment) and Eco72hd self-ligated. The resulting
ModAFLYWCH cDNA was recovered with EcoRIl and BamHI ahohed in the pUAST vector
cleaved with EcoRI and Bglll.

To generat®{w";UAS-ModACTD-FLAG}, Mod-67.2 cDNA was cleaved with EcoRI
and Eco72l and cloned in frame to FLAG epitopehmpAc5.1 vector digested with EcoRI and

12



BstXI (filled in with Klenow fragment). From theselting plasmid, ModCTD fused with FLAG
was recovered with EcoRI and BamHI and cloned iA$U cleaved with EcoRI and Bglll.

To generat®{w";UAS-46-33 M odAQ} fragment EcoRI-Drall from pSK Mod 46-33
(described in Golovin et al 2008) and fragment DBdmHI from pGDA Mod\Q were
simultaneously ligated in pBluescript 11 SK+ digabtvithEcoRl and BamHI. Resulting Mod 46-
33AQ cDNA was recover by EcoRI and BamHI enzymes adlsne to the pUAST vector
deigested by EcoRI and Bglll enzymes.

To generatéhe Su(Hw)*° transgenic construct, we used a 8-kb fragment containing the
yellow gene and the cDN#ellow clone, which were kindly provided by P. Geyer. Bhkb Sall—
BamHI fragment containing thgllow regulatory regionyt) was subcloned into BamHI + Xhol-
digested pGEM7 (yr plasmid). The yellow regulatgegion included the body enhancer (between
—1266 and —1963 bp relative to yeblow transcription start site) and wing enhancer (betwe
1863 and —2873 bp) (Geyer and Corces, 1987). ThieBamHI-Bglll fragment containing the
coding region (yc) was subcloned into CaSpeR3 (€)3+gctor. The 430-bgypsy sequence
containing the Su(Hw) binding region was PCR-anmddiffrom thegypsy retrotransposon with
primers 5'-ctggccacgtaataagtgtgcg-3' and 5'-gggtigcacaccacaa-3'. After sequencing to confirm
its identity, the product was inserted in pGEM7lasmid cleaved with Eco4711l at —893 bp from
theyellow transcription start site. Thellow regulatory region with 430-bgypsy sequence was

cloned into C3-yc cleaved with Xbal and BamHI.
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Supplementary Table

Table S1. Primer sequencesused in PCR for ChlP analysis

Primer pair Sequences
62D fw 5 TTTGGGCTTGGTGAGAACAG 3
62D rev 5' TGATACCAGGCGAACAGAAATC 3
50A fw 5' ATACAAAGTGGTTTCAGCCAAGAAG 3
50A rev 5' TTGATAAATAGTCCAGCACGCATAC 3
87E fw 5 GGATGTTACA TTGAGAGTGCTTAGG 3
87E rev 5 TTTGCGTTTCGGCTGCTGTC 3
1A2 fw 5' ACCACACATCAGTCATCGTGT 3
1A2 rev 5' CTTCGTCTACCGTTGTGC 3
Gypsy fw 5 TTCTCTAAAAAGTATGCAGCACTT 3'
Gypsy rev 5' CACGTAATAAGTGTGCGTTGA 3'
Ras fw 5' GAGGGATTCCTGCTCGTCTTCG 3
Ras rev 5' GTCGCACTTGTTACCCACCATC 3
15878 fw 5'GTGAACTCAATTTGCTGGCATC 3
15878 rev 5CGTTGTGTTCGCCGCTTTTG 3
cg32333 fw 5' CAAAAAGTTGCCGGACGACCAAA 3'
€g32333 rev 5' CTACTTGCCAGCGCCAACCTT 3
cgl7090 fw 5" CCTAAGGCAACCTGCAACATC 3
cgl17090 rev 5' GCCGTGGCTGGAGTTATATG 3
cg7943 fw 5" GACTCCAAGTTCCACCAGCA 3
cg7943 rev 5" GCCTCTTCTCGCAGTACGA 3’
cg31472 fw 5' CAATTCGAAGGATGAGCCAAGG 3
cg31472 rev 5" TCCAGCCAGTCTCGGAATAC 3
Hml fw 5" CAAGGGCATTAAACTGGAGCAC 3
Hml rev 5 CTCCTTGTACTGCACAGTTCC ¥
Adar fw 5' CTAGCAAGCCGATGATGAAGTTG 3
Adar rev 5'GGTAAGGTTCACGCGAACCTAA 3
cg43921 fw 5' CAGGACGATTGCGCAGCAAAG 3
cg43921 rev 5' GCCCGCTATTGGTGGTGTTC 3'
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