Supplementary Figure 2. Phylogenetic footprinting of the known BMP-responsive enhancer (BRE) of
msx1 and of the in silico predicted BREs of msx2 (A), gata? and gata3 (B), vox, vent, bmpr2, tix2 and
tbx2 (C). Aligned are the currently available genomic sequences of Homo (h), Mus (m), Rattus (r),
Canis (c), Gallus (g), Xenopus (x) Danio (d), Tetraodon (t) and Fugu (f). The SBE and bre7 motifs are
highlighted in blue and red respectively. A BRE composed of GCCG and SBE motifs was reported in
the proximal enhancer (PE; MacKenzie ef al., 1997) of msxI (Alvarez Martinez et al., 2002). Multi-
species alignment demonstrates the evolutionary conservation of the enhancer and the SBE motif in it,
but not of the GCCG element. However, a fully conserved bre7 motif is present close to the SBE
instead. The same two elements, phylogenetically conserved and with similar spacing, are also found
upstream of the msx2 gene. Therefore, we propose that BMP responsiveness of msx genes is due to a
conserved cluster of SBE and bre7 motifs in their 5 flanking region. The observed similar organisation
of the BMP-responsive enhancers of msx/ (experimentally proven) and msx2 (in silico predicted) is in
line with their similar expression patterns and redundant functions. The predicted BRE of msx2 is
located downstream of the recently published mouse msx2 Lefl/Smad-dependent enhancer (Hussein et
al., 2003), which is not phylogenetically conserved (data not shown). For the mouse #/x2 promoter, a
1.6 kb fragment was found BMP-responsive (Tang et al., 1998) and the enhancer activity was recently
mapped to the fragment —1443/-1072 (Xiao et al., 2003). This segment contains the in silico predicted
BRE shown in panel C.

Alvarez Martinez, C.E., Binato, R., Gonzalez, S., Pereira, M., Robert, B. and Abdelhay, E. (2002)
Characterization of a Smad motif similar to Drosophila mad in the mouse Msx 1 promoter.
Biochem Biophys Res Commun 291: 655-662.

Hussein, S.M., Duff, E.K. and Sirard, C. (2003) Smad4 and beta-catenin co-activators functionally
interact with lymphoid-enhancing factor to regulate graded expression of Msx2. J Biol Chem 278:
48805-48814.

MacKenzie, A., Purdie, L., Davidson, D., Collinson, M. and Hill, R.E. (1997) Two enhancer domains
control early aspects of the complex expression pattern of Msx1. Mech Dev 62: 29-40.

Tang, S.J., Hoodless, P.A., Lu, Z., Breitman, M.L., McInnes, R.R., Wrana, J.L. and Buchwald, M.
(1998) The TIx-2 homeobox gene is a downstream target of BMP signalling and is required for
mouse mesoderm development. Development 125: 1877-1887.

Xiao, C., Shim, J.H., Kluppel, M., Zhang, S.S., Dong, C., Flavell, R.A., Fu, X.Y., Wrana, J.L., Hogan,
B.L. and Ghosh, S. (2003) Ecsit is required for Bmp signaling and mesoderm formation during
mouse embryogenesis. Genes Dev 17: 2933-2949,



A

msx1
(-2.8 kb, PE)

OO -3 T

X -=3 T

C

bmpr2

8 kb} TGACGTGCEYTGGCGCCATGATCGGAAGTCTGNENNT YA BAECTGCGAGGTGGAAALWGCGTGGGAGGGCGATCT

(-1

tbx2

.9 kb)

(-2

MGCTGGCGCCTWAARACAACATCH
WGCTGGCGCCTAAARACAACATCH
MGCTGGCGCCTAAARACAACATCH
CGCTGGCGCCTAERRICRBCRTC.
GCTGGCGCCTAARAACAACATCH
GCTGGCGCCTAAAAACAACATCY

——xX@Q O3 T

AATCGTGACAGAFTGTTT)
GGAGECIHeC CTTTCEMA

C

C

'TETCGCCGCECCTGGCGCCTGC

RNGTCTGC (-3.3 kb)

BGTCTGC

gata3
(-0.1 kb)

CCTCCTTAAGTTGCGTCGCGCCACAGCTGTCTGCYARCAMTGAGCTGCCTGGCGCCYT Chy
CCTCCTTAAGTTGCGTCGCGCCACAGCTGTCTGCHALNCAMTGAGCTGCCTGGCGCCYTCH
CCTCCTTAAGTTGCGTCGCGCCACAGCTGTCTGCYARCAMTGAGCTGCCTGGCGCCETChY
CCTCCTTBAGTTGCGTCECGCCRCRGCTGTCTGTA-G CTGAGCHGECTGGCGCCRTCC
CCTCCTTAAGTTGCGTCHCGCCACAGCTGTCTGCgAY TGAGCMGCCTGGCGCCATC
CCTCCTTAAGTTGCGTCGCGCCACAGCTGTCTGCHA
CCTCCTTAAGTTGCGTCGCGCCACAGHTGTCTGCE TGAGCTGCCTGGCGCCATC[HT G A, A
CCTCCTTAAGTTGCGTCGCGCCACAGHTGTCTGCEIA TGAGCTGCCTGGCGCCATCH

TGCGCGECCCCMGCuNWNMG T C T GIYGIWAGEIAGINNGECAGCTGGCGCCAGEG Cleleisifele GGRTGC‘GEGGGG
TGCGCGECCCCMGCwNNG T CT GRyGIMAGEHIGINUGECAGCTGGCGCCAGHGC MM A GGATGCLIGEIGGGG

TGCGCGEYCCCCMGCIuN NG T CT GIyGIRAGIEHIGINNGECAGCTGGCGCCAGHGCH oA GGATGCHGEIGG GG
TGCGCGHCCCCHGCHMMNNG T C T GMGHEGHEGHEGMCAGCTGGCGCCAGH CATATENeleh-Wieln , [eiClefelele

vent (-03kb) d EECHEcCETEREcEeACCEECERTATEEA

-

Vox d NGMMTAATGGETCGTTATTGAAGTCTTTACATATCCTGTGANSGTGTGAKYNECCTGGCGCCACIMNGTCTGTGAGAA
8GN TAATGGMT CGTTATTGAAGTCTTTACATATCCTGTGARMWGTGTGAMINCCTGGCGCCEMCIEINGTCTGTGAGAA
&0»2 kb) f Gl TAATGGMTCGTTATTGAAGTCTTTACATATCCTGTGAMGTGTGAHINCCTGGCGCCMCIELIGTCTGTGAGARA

TGACGTGCHTGGCGCCATGATCGGAAGT CT G ANT(Y CTGCGAGGTGGAAAIMGCGTGGGAGGGCGATCT

GCCCAGTCTCACCGGCTCEIGAGGCGCCAGGGCCCCCCClYYGGGCCGGEEGCEGGCYGGGGAAGGTAATGTAATTCCG]
t’xz GCCCAGTCTCACCGGCTCRIGAGGCGCCAGGGCCCCCCCEGGGCCGGEGGCEEGCMGGGGAAGGTAATGTAATTCCG

(-1.2 kb)

—-~=3




