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Table S1. Correlation between computationally predicted and ChIP binding profiles.
The first column shows the name of ChIP profile, with the three-letter abbreviation in
parenthesis indicating the source of the ChIP profile (Mcc: modENCODE ChIP-chip, Mcs:
modENCODE ChIP-seq, Bcs: BDTNP ChiP-seq, Bcc: BDTNP ChiP-chip, Fcs: Furlong ChiP-
seq, Rcc: Rushlow ChlP-chip), and the number at the end indicating the replicate
number, if applicable (1-7). The second column shows the name of the motifs used for
computational prediction. All motifs are obtained from FlyFactorSurvey except the Giant
(GT) motif, marked with asterisk, that is taken from (2). The third and fourth columns
report the Pearson correlation co-efficient and its significance (p-value) between
computationally predicted and ChIP binding profiles. The correlation is calculated over
all non-overlapping segments of length 500bp that reside in highly accessible (90th
percentile) regions during stage 5 of development. The fifth column indicates the
number of overlaps between the top 2000 bound regions from ChIP profile and the top
2000 high scoring regions from STUBB profile in the accessible regions of the genome.
The last column shows the fold enrichment of top ChIP bound regions in the top scoring
regions from STUBB profile.



ChIP profile Motif profile Correlation P-value Overlap FE

(Mcc)ubx Ubx_FlyReg 0.41 0 608 1.70
(Bcc)mad.2 Mad_FlyReg 0.39 0 700 1.96
(Bcs)hb hb_SOLEXA_5 0.3 0 653 1.83
(Bcs)bcd Bcd_Cell 0.29 0 660 1.85
(Bcs)kr Kr_NAR 0.26 0 628 1.76
(Mcc)eve Eve_Cell 0.26 0 463 1.30
(Mcc)en en_FlyReg 0.25 0 480 1.34
(Mcs)disco disco-r-CI1_SANGER_5 0.24 0 474 1.33
(Bcc)slp.1 slp1_NAR 0.21 2E-228 540 1.51
(Bcc)z.2 z_FlyReg 0.2 2.6E-225 515 1.44
(Bcc)D.1 D_NAR 0.2 3.6E-221 544 1.52
(Fcs)tin Tin_SOLEXA 0.2 1E-210 501 1.39
(Bcc)cad cad_FlyReg 0.19 1.2E-201 431 1.21
(Bcc)hkb.1 hkb_NAR 0.19 5.3E-196 619 1.73
(Bcs)gt gt_bdtnp* 0.19 1.1E-189 551 1.54
(Bcc)sna.1 sna_SOLEXA_5 0.19 6.6E-189 | 570 1.60
(Mcc)bab babl_SANGER_5 0.19 2E-188 531 1.49
(Bcc)h.1 h_SANGER_5 0.17 9.5E-152 634 1.78
(Bcc)run.1 run_Bgb_NBT 0.16 1.6E-140 562 1.57
(Fcs)twi twi_FlyReg 0.16 3.5E-132 665 1.85
(Bce)tll.a tll_NAR 0.15 2.4E-115 487 1.36
(Mcc)dll DIl_Cell 0.14 8.9E-112 471 1.32
(Bcc)dl.3 dl_FlyReg 0.14 2.8E-102 437 1.22
(Bcc)ftz.3 ftz-f1_FlyReg 0.11 1.6E-67 458 1.28
(Mcc)GATAe GATAe_SANGER_5 0.11 1.2E-63 421 1.18
(Bcc)prd.FQ prd_NAR 0.09 1.5E-42 546 1.53
(Rcc)zld vfl_SOLEXA_5 0.09 8.1E-41 637 1.78
(Bcc)da.2 da_SANGER_10 0.08 2.1E-35 577 1.62
(Mcc)inv Inv_Cell 0.07 2.2E-30 350 0.98
(Bcc)shn.2 shn-F1-2_SANGER_5 0.07 4.2E-27 530 1.48
(Bcc)kni.2 kni_FlyReg 0.06 1.1E-19 466 1.31
(Mcc)ttk ttk_NAR -0.03 1 309 0.87
(Bcc)med.2 Med_FlyReg -0.1 1 411 1.15




Table S2. [Separately uploaded Excel file] Spatial expression pattern of all 322 TFs. For
each motif, shown is the list of term ids (separated by commas) and term names

“w,.”n

(separated by “;;”) that the corresponding TF gene is annotated with, as per BDGP.

Table S3. [Separately uploaded Excel file] All 1926 TF-pairs (5% FDR) with site
arrangement. Please refer to legend of Table 2 in main text for detailed information
about columns.

Table S4. [Separately uploaded file] List of TF-pairs in each of 711 clusters from Figure
5. Each row represents a cluster and lists all the TF-pairs in that cluster, separated by
tabs. The two TFs of a TF-pair are separated by “:”. The clusters are sorted by their size
with the largest cluster appearing in the first row.



Table S5. Assessing site arrangements among TFs with known physical interaction.
Shown are 13 TF-pairs with known PPl (7 homotypic and 6 heterotypic) that have strong
site arrangement. Please refer to the legend of Table 2 in the main text for detailed
information about columns.
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Table S6. Selected instances of various site arrangements among TFs. The first 5
examples show orientation, distance, and OSD bias. The next 5 examples only have
distance and OSD biases. Some of the cases show distance and/or OSD bias over
multiple distance ranges (e.g. Spl, Spl). Please refer to legend of Table 2 in the main
text for detailed information about columns.
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Table S7. [Separately uploaded Excel file] Relationships based on site arrangement
biases. For each TF, shown is the number of TFs with site arrangement bias (second
column). The third and fourth columns report the TF family and additional binding
domain(s) if any, respectively.

Table S8. [Separately uploaded Excel file] Measurement of direct, in vitro interaction
between TF pairs. All the constructs are provided in the second worksheet.

Table S9. [Separately uploaded Excel file] DNA binding measurements for five homo or
heterotypic TF-TF interactions. All the constructs, oligos, and measurements are
included in the separate worksheets.

Table S10. [Separately uploaded Excel file] Detailed DNA binding measurements for
five homo or heterotypic TF-TF interactions. All the constructs, oligos, and
measurements are included in the separate worksheets.

Table S11. Fisher Exact test contingency table. We divided the adjacent binding site
pairs from the “real” and “background” data sets into those within a range of d bp and
those outside range d bp.

#Adjacent pairs | d ~range | d<>range

Real a b

Background c d




Figure S1. Comparison between iTFs and SpaMo. For each method, the graph shows
the number of predicted TF-pairs (out of 100) with distance bias, as a function of false
positive rate. Blue and red lines correspond to homotypic and heterotypic TF-pairs,
respectively. SpaMo was run with default parameter settings (see methods) here, unlike
in Figure 2 where SpaMo was run with settings more comparable to those of iTFs.

100
|

—— {TFs(homotypic)
—— iTFs(heterotypic)
- SpaMo(homotypic)
- SpaMo(heterotypic)

80
|

40
|

#Predicted pairs with distance bias
10 20 30 40

0

0 01 02 03 04 05 06 07 08 09 f
False positive rate



Figure S2. Site arrangement biases. (A) Each bar represents the average number of
partners for each TF in that family before removal of “similar” TF-pairs. (Only TF families
with more than 10 TFs included in our analysis are shown.) (B,C) The scatter plots show
the number of partners with and without removal of “similar” TF-pairs for each TF (B)
and each Family (C).
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Figure S3. Genome browser view of selected co-bound regions (oligos) for five TF-pairs
with cooperative binding to DNA. The motifs of selected TF-pairs are shown in the first
column. The genome browser view of selected regions includes four tracks, Flybase
genes, experimental ChIP profile(s), REDfly enhancers, and STUBB scores for the motifs.
The filled green box represents the candidate oligo.
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Figure S4. Distance preference profiles for five selected TF-pairs. The motifs of selected
TF-pairs are shown in the first column. The second column plots the distance and OSD
preferences (-log p-value) as a function of inter-site spacing between the two motifs.
(Black dashed line corresponds to distance bias and colored lines correspond to OSD
bias, for different orientations as shown in inset.)
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Figure S5. Combined histogram of binding site locations in sequences analyzed by iTFs.
For each of the 10 TFs with most number of partners as reported in manuscript, we
examined the top 500 predicted bound regions of that TF, and annotated binding sites
of the TF in each of these 500-bp regions. All of these binding sites were collected
together and the distribution of their location within the 500-bp region is shown here.

15000 -

10000 -

0 T T T T )

Q " v % )
S S S S
N > o w

Distance Bin

# Binding sites




Supplementary Note 1. Calculating the significance of abundance/depletion of site
arrangement biases in a TF family. For each TF (out of N=322), we recorded the number
of partners with site arrangement bias (Table S7). We counted the number of TFs that
have >= 5 partners, and denoted this by m. We then counted the total number of TFs
and the number of TFs with > 5 partners in each TF family, denoted by n and k
respectively. We finally calculated the significance of abundance of site arrangement
biases in a TF family using a Hypergeometric test of significance, H(k, N, n, m). To obtain
the significance of depletion of site arrangement in a TF family, we set m and k to be the
number of TFs with no partner and the number of TFs of the family that had no
partners.
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