
Supplementary Figure 1

 Sequence feature of the ME region

Sequence of ME region showing different motifs and primers used in this study. BEAF and
GAF binding motifs are shown in red and blue caps, respectively. The primer sequences
used for cloning the 1583 bp part of ME region in pRW+ and YW assay vectors are marked
by green arrows. The primers used for cloning the 917 bp underlined part of ME region in
pCfhL assay vector are marked by purple arrows. All the five BEAF sites indicated in this
917 bp region were mutated to assess the role of BEAF in ME boundary. The primers used
for quantitative Real Time PCR of ChIP analysis for anti-FLAG (for BEAF) and  anti GAF
antibodies are shown as red and blue arrows, respectively. Primers shown here and
additional primers used in ChIP experiments are listed in Supplementary Table 4.

aaagcagctgatcagatgcgatcggatacatacggctcaccggcaatttcgttttagttggcataacaggc

cgcttttaaaaatgtatctgctgaaacgcattgcAAGAGtaaactttaattcatattaacattttTATCGa

gcaaaatagcattatattaaaatgaaatatttattgaatatactcctacttttttttttacaattctagaa

aacattttatttatatttccactgtcgctaataatcactttctattgtaaatcaatttaatccttaagccg

ttttaaCTCTTataagttatgagtgtagacatttttacatttcaaagatttcaaatagacccgaagaaact

atataagatatatttttattagcaggatttgatttgTCTCTataattttggttccctagttgttttttttt

attacacaaaattgagtgctattatacaacaaaaattacatgcgtattaatttgtactactggaatgacta

tattgatacaaaggaatttttaaaatttaaccgaagttccgcattcttgtcctaacatttcgtgttttaaa

ttaacggcaaaaatgtcgttactctggaattaataaaaagtacccaacgcacttacataagtatgcaaaaa

taattttatgtgtataaaagaaacttatattaaatcaagtacatattcgtgcgggtcccctttgttccgca

gtcttcttatataattattgcccattaatatggttgtgtaagaaggcaatctgggaactccataaaaaggg

tagggacaattaccgcgatgtctagtgttttccagattagctgtCGATATATCGacgcccgtacagatgtt

taagcctttccacacatacatttatgagtttccTATCGATAtggaagaaaaCGATAggtgttcacactgta

ctaacttatttttattgctttgtatcagcaattctgttgttttacttaagaatagcaattcaaatgGAGAA

gacttcttttatgtatcaacaaagtaactgatAAGAGAttatttattggatggattgtaagctacttattt

tttccattgtggttaacaatttacgatttttttttggttataataaagatttaaataaaataatttcaaca

agtgcgtcaattttccttcatctacgcacatatagatggtaatcgtgCGATAaacctaatattacgaaaat

ggcgatcacgcattcaacCGATAaatacagaactaaaatacttcctgatcaaaaacaagaatttataattt

tttttctattatttccactacgttgcaattttctgacagaaatcactatacgctctgcaatggtttaacaa

taggaaacgctttagttggctttcaaatatttttcacaacattttcaacgagtagattagttgaactatta

atagctcattaatggaccgattctttaggtctgctaaattatcattcttatatctgtgaatttatttattt

actgcatcgaatttttgaaaataacgtatTCTCTacgcaatcactggtattgggttgccaTATCGatttct

atatatgttAAGAGttgccgtttgtatttttacacgccGAGAGttgccatcctgatacgagcagatgcgtg
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Supplementary Figure 2

Enhancer blocker assay in wing 

Schematic representation of the YW vector. The test fragment is inserted between the wing
enhancer and yellow gene to assess if such a insert blocks access of this enhancer to the gene,
shown as red cross on the broken arrow. The body enhancer is free to act on the yellow gene. The
test fragment is flanked on both sides with loxP sites. On crossing the transgenic lines with Cre
expressing line the test fragment can be flipped out and the wing enhancer can now act on the
yellow gene. mini-white is to score for the transgene.
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Supplementary Figure 2

ME region acts as an enhancer blocker in the wing. Whole wing (b) and enlarged hinge
part of the wing (c) from different genotypes are shown. i is from wild type CS fly, ii is
from yw1118 fly in which the yellow gene is mutated, iii is from a line carrying ME region
and iv is from the same line after ME region is flipped out. All the wings shown are
heterozygous for the transgene.
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Supplementary Figure 2

ME region acts as a boundary element and not a repressor element. Eye (d) and body (e)
pigmentation levels in different genotypes are shown. i is from wild type CS fly, ii is from yw1118

fly in which the yellow gene is mutated, iii is from a line carrying ME region and iv is from the
same line after ME region is flipped out. All the wings shown are heterozygous for the transgene.
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Supplementary Figure 3

Map of the region containing myoglianin and eyeless genes

The five DNAseI hypersensitive sites I-V are shown as brown boxes. Red ovals
indicate BEAF binding sites and green ovals indicate TRL/GAF binding sites. Blue
bars indicate the fragments used for boundary assay in different vectors.
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Supplementary Figure 4

ME acts as an enhancer blocker in the embryos

Upper left embryo (i) is from a control line carrying only the vector. Lower
left embryo (ii) is from a control line carrying 1 kb λ DNA in place of test
fragment. Upper right embryo (iii) is from a line carrying a fragment with
five binding sites for the protein Su(Hw). Lower right embryo (iv) is from
a line carrying ME sequence. All the embryos shown are homozygous.
These results show that while phage control DNA insert has no effect in
this assay vector, both ME and gypsy derived 0inserts have comparable
enhancer blocking boundary activity.
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Supplementary Figure 5

(a) Transgenic larvae carrying
ME on the third chromosome
were dissected. Probe ME is in
red and anti BEAF antibody is in
green. Overlay shows
colocalization of transgene locus
with BEAF. Two ME signals
show transgenic and endogenous
locus on the 4th chromosome.

(b) BEAF does not colocalize to
the transgene in case of flipped out
line. Transgenic larvae carrying
flipped out version of the ME line
on the third chromosome were
dissected. Probe lacZ is in red and
anti BEAF antibody is in green.

Colocalization of BEAF and GAF on polytene chromosomes of ME lines
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Supplementary Figure 5

(c) Colocalisation of GAF and ME
on polytene chromosomes.
Transgenic larvae carrying ME on
the third chromosome were
dissected. Probe lacZ  is in red,
BEAF is in green and DAPI is in
blue.

(d) GAF does not colocalize
with the transgene in case of
flipped out line. Transgenic
larvae carrying ME on the third
chromosome were dissected.
Probe lacZ is in red, BEAF is in
green and DAPI is in blue.
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lacZ staining of embryos carrying ME(P) (a)and  flipped out (∆P) (b) of the same line.
Embryos in BEAFABKO mutant background carrying ME (c) and flipped out (d). Embryos in
DrefKG09294 mutant background carrying ME (e) and flipped out (f). All embryos are
heterozygous for ME (P), flipped out ME (∆P), BEAF and Dref. While in BEAF mutant
background (c) lacZ staining is enhanced indicating the weakening of boundary function, no
such effect is seen in Dref mutant background (e) suggesting that the later has no contribution
to the ME boundary activity.

BEAF but not Dref has effect on ME boundary function

Supplementary Figure 6
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Eye	
  color	
  comparison	
  of	
  transgenic	
  flies	
  carrying	
  ME	
  in	
  different	
  muta;on	
  backgrounds	
  are
shown.	
  Each	
  panel	
  has	
  eye	
  (WT)	
  of	
  ini;al	
  ME	
  (P)	
  or	
  flipped	
  out	
  ME(ΔP)	
  line	
  and	
  next	
  to	
  it	
  is
the	
  eye	
  from	
  the	
  same	
  line	
  in	
  indicated	
  mutant	
  background	
  -­‐Trl13C,	
  CTCFY+6,	
  CP190H4-­‐1	
  and
psqD91.	
   	
   While	
   Trl13C	
   	
   has	
   clear	
   effect	
   on	
   the	
   enhancer	
   blocking	
   ac;vity	
   of	
   ME,	
   other
muta;ons	
  do	
  not	
  have	
  any	
  no;ceable	
  effect.

Effect	
  of	
  Trl,	
  CTCF,	
  CP190	
  and	
  psq	
  muta/ons	
  on	
  ME	
  boundary

Supplementary Figure 7
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Supplementary Figure 8

Effect	
  of	
  PcG	
  and	
  trxG	
  muta/ons	
  on	
  ME	
  boundary

Eye	
  color	
  comparison	
  of	
  transgenic	
  flies	
  carrying	
  ME	
  in	
  different	
  muta;on	
  backgrounds	
  are	
  shown.
Each	
  panel	
  has	
  eye	
  (WT)	
  of	
  ini;al	
  ME	
  (P)	
  or	
  flipped	
  out	
  ME(ΔP)	
  line	
  and	
  next	
  to	
  it	
  is	
  the	
  eye	
  from	
  the
same	
  line	
  in	
  indicated	
  mutant	
  background	
  -­‐	
  ash1B1,	
  brm2,	
  z1,	
  Pc1,	
  esc2	
  and	
  Su(var)2-­‐102.	
  Except	
  for	
  z1

and	
  Su(var)2-­‐102	
  all	
  other	
  tested	
  mutants	
  show	
  varying	
  degree	
  of	
  effect	
  on	
  the	
  enhancer	
  blocking
ac;vity	
  of	
  ME.



Supplementary Figure 9

Chip	
  performed	
  with	
  larvae	
  expressing	
  	
  flag-­‐	
  BEAF	
  protein	
  	
  in	
  wild	
  type	
  (1),	
  transgene	
  carrying	
  ME
(2)	
  and	
  transgene	
  carrying	
  mutated	
  ME	
  (3)	
  using	
  anit-­‐Flag	
  an;body.	
  ME	
  regions	
  (endogenous	
  and
transgene),	
  mutated	
  ME	
  region	
  only	
  (mME),	
  SCS’	
  region	
  (posi;ve	
  control),	
  and	
  HexokinaseC
promoter	
  region	
  (nega;ve	
  control)	
  enrichment	
  of	
  was	
  assessed.	
  Equal	
  amount	
  of
immunoprecipitated	
  DNA	
  was	
  used	
  for	
  PCR	
  and	
  analyzed	
  on	
  2%	
  agarose	
  gel.	
  Input	
  chroma;n
(INPUT)	
  used	
  as	
  PCR	
  controls	
  and	
  IgG	
  pull	
  down	
  as	
  an;body	
  nega;ve	
  control	
  are	
  shown.

Mutated	
  ME	
  is	
  amplified	
  by	
  unique	
  primer	
  pair	
  specific	
  to	
  it,	
  as	
  confirmed	
  by	
  lack	
  of	
  amplifica;on
in	
  (1)	
  and	
  (2)	
  INPUT	
  samples.	
  No	
  binding	
  of	
  BEAF	
  is	
  on	
  mutated	
  ME	
  region	
  is	
  seen.

BEAF	
  does	
  not	
  bind	
  to	
  the	
  mutated	
  ME	
  region
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