Supplementary Materials
Relation of co-regulation edges to protein-protein interaction edges

We obtained the PPI data for E. coli from EcoCyc and from BioGrid for the other four species. The table below provides the size of the dataset (number of edges in PPI network, 2nd column) along with the size of the co-regulation dataset (number of co-regulation edges, 3rd column). We find that there is no enrichment of co-regulation edges in the PPI network as shown by a very small number of overlapping edges between the two networks. None of the p-values are significant (above 0.8). Thus we hypothesize that while it is more probable for two proteins that are co-regulated by a common regulator to physically interact (as suggested by previous studies, Snel et al (2004) Nucleic Acids Res 32: 4725-4731), no such correlation exists at the level of regulators i.e. it is not more probable than random for two co-regulators to be involved in a PPI. 

	Species
	# of PPI edges
	# of co-regulation edges
	# of overlapping edges

	E. coli
	74,776
	550
	20

	Yeast
	154,145
	3000
	92

	Rat
	621
	708
	2

	Mouse
	2,021
	1,290
	11

	Human
	42,219
	2,498
	126


Supplementary Table 1.
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Figure 1: The number of partners vs. the number of target genes for the modification network of human. The best fit line and corresponding R2 value is indicated.

[image: image2.png]Number of Partners

20~

RN
o
1

o
1

y=1.44 + 1.16x,R°=0.64

o

1IO | 20
Number of Target Operons




Figure 2. The number of partners vs. the number of target operons for E. coli when the outliers are removed. The exponential saturation curve (in red) shows a slightly better fit than the linear curve (in black) for both species.
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Figure 3. Number of partners vs number of target genes for each regulator in transcription regulatory network in the five species when 20% of the nodes are removed randomly (Trial 1). The best fit line is indicated for each sub-graph with the corresponding R2 values. In some cases, a better fitting straight line is shown with the R2 value.
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Figure 4. Number of partners vs number of target genes for each TF in the five species when 20% of the nodes are removed randomly (Trial 2). 
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Figure 5. Number of partners vs number of target genes for each TF in the five species when 20% of the nodes are removed randomly (Trial 3). 
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Figure 6. Number of partners vs number of target genes for each TF in the five species when 40% of the nodes are removed randomly (Trial 1). 
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Figure 7. Number of partners vs number of target genes for each TF in the five species when 40% of the nodes are removed randomly (Trial 2). [image: image8.png]y=42+0.76x
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Figure 8. Number of partners vs number of target genes for each TF in the five species when 40% of the nodes are removed randomly (Trial 3). 
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Figure 9. Number of partners vs number of target genes for each TF in the five species when 20% of the edges are removed randomly (Trial 1). [image: image10.png]Number of Partners
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Figure 10. Number of partners vs number of target genes for each TF in the five species when 20% of the edges are removed randomly (Trial 2). [image: image11.png]mber of Partners
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Figure 11. Number of partners vs number of target genes for each TF in the five species when 20% of the edges are removed randomly (Trial 3). [image: image12.png]y = 88.3(1-e°)
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Figure 12. Number of partners vs number of target genes for each TF in the five species when 40% of the edges are removed randomly (Trial 1). [image: image13.png]Number of Partners
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Figure 13. Number of partners vs number of target genes for each TF in the five species when 40% of the edges are removed randomly (Trial 2). [image: image14.png]y = 87(1-°%) y = 145(1-6°°™)
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Figure 14. Number of partners vs number of target genes for each TF in the five species when 40% of the edges are removed randomly (Trial 3). 
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Figure 15. The number of partners vs. the number of target genes for each regulator in the transcription network of five species when edges are considered (no non-significant edges are removed). The best fit line and corresponding R2 value is indicated for each sub-graph. The z-score for each pair is calculated as z=(x-μ)/σ where μ  is the mean of the number of partners jointly co-regulated by the pair in 10,000 simulation of randomized networks of the same degree connectivity and σ is the standard deviation of this number. 
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Figure 16. The number of partners vs. the number of target genes for each regulator in the transcription network of five species when all the edges are considered (no non-significant edges are removed). The best fit line and corresponding R2 value is indicated for each sub-graph.

[image: image17.png]= R 8
&
=) 2 Lo v
=1 — v ©
o o o
ul e o E I3
s lo 5
- « < v I
L= v Lo
e . Leo - - [a¥
N v v
L v
- " - — v o
“ [
T Lo o - v
-4 = v v
—— o w “ud < MRS 0
« - Lo v =
—— = v v
- v vy vy v
v ywvwyy
e e wwu 4w O o °
-« oy ww re
e — N\ Y Yww wew
AUNONE S - <t YWrw wwvwy
p— wr vrw veweeey w
e — WY YwwYwY wem—
wonssma T ——
Yrwe—Tr—Y
ro « weomm| VW Y
Y w—e—
ro R a—
ro
0O 9 O 9 9 O 9 © 9O 9O O 90900999 Oo
S & o © © S o o o© 69 o9 o
S ® © ¥ « ® © T « ¥ O 0 & ®F
— o NN - - ©
[~ [~
ey
—
2 , % > >
= too . © »
el S Q ra - |l
s 2 . > © [+~
L2 . (1
L
A A o L . N
© A >
.. [
- . 9
o e > roo
. B
- A MA ALt . e ‘mm [ dNdd
e
[ 2 d 22 N g
- s e me
b A o~ »RE b
- onee 3
am s O\ anon om0 RIS B <
‘weesmmmensrns
Ay ——— Loo P
- Adinm osmmm————_" ¢
- cam—— L
* eommm——
Fo e——s | <t > -
+ ommm—t
— to
=
ro
090 90 999 o 00 909 99 o o 9 9o o o
S 9069 o o 86 o0 oo S & © o
O W T O A - ¥ 00« F S ® & -
NN = -

slauped Jo JaquinN

sisuped jo Jequny S4SUMEd JO JSqUINN

Number of regulators

Number of regulators




Figure 17. The number of partners vs. the number of regulators for each target gene in the transcription network of the six species.
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