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Estimation of:
• motif affinities (θθθθ)
• noisy observation models (ηηηη)
• protein-protein interactions
• domain-domain interactions

Observed: O, E, partial I
Hidden:    B, S, partial I

Repeat:

M stepE step

EM Learning algorithm

Soft assign to:
• B, S, I

 

 

Supplementary Figure S3 



P1–P3
OR

Ef

B B S

I

Og Oe

Gavin score Co-expression

P1 P3

a b c d

Bayesian network

Binding 
site?

 

 

Supplementary Figure S4 



0     0.1   0.2   0.3   0.4   0.5   0.6   0.7   0.8   0.9   1     
0

200

400

600

800

1000

1200

1400

1600

Prosite

Pfam-A

Fraction of a protein covered 

by a motif occurrence

N
u
m
b
e
r o

f m
o
tifs

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

100

200

300

400

500

600

700

Prosite

Pfam-A

N
u
m
b
e
r o

f p
ro
te
in
s

Fraction of a protein covered 

by all motifs

(a)
(b)

0 1 2 3 4 5 6 7 8
0

200

400

600

800

1000

Prosite

Pfam-A

2966

2636

Number of motifs on a protein

N
u
m
b
e
r o

f p
ro
te
in
s

(c)

 

 

Supplementary Figure S5 



5 10 15 20
0

500

1000

1500

2000

2500

on all protein pairs

on protein pairs in interaction assays

Number of protein pairs a motif pair appears on

N
u
m
b
e
r o

f su
ch
 m
o
tif p

a
irs

Prosite

5 10 15 20
0  

5000

10000

15000
on all protein pairs

on protein pairs in interaction assays

Pfam-A

N
u
m
b
e
r o

f su
ch
 m
o
tif p

a
irs

7894
7778

49299

(a)

(b)

 

 

Supplementary Figure S6 



0 50 100 150
0

50

100

150
Random
PPI only
InSite

PDB non-binding sites

P
D
B
 b
in
d
in
g
 site

s

Pfam

0 10 20 30 40
0

10

20

30

40

50 Random
PPI only
InSite

PDB non-binding sites

P
D
B
 b
in
d
in
g
 site

s

Prosite

 

 

Supplementary Figure S7 



 

3,546
pairs
821

positives

7,438
pairs

27,643
pairs
3,938

positives

70,297
pairs

Gavin

Ito

Krogan

Uetz

141

2,120

7
8

1
5
2

158

1
01

x,xxx: # overlaps between two sets of interactions

Observed non-interactions

Reliable in teractions

Observed interactions

Actual non-interactions

Interaction/Non-interactions
101,065 pairs
•4,200 reliable interactions

•18,666 gold non-interactions

•Rest are hidden with noisy observations from 

some of the four assays

Observed non-interactions

Reliable interactions

Observed interactions

Gold non-interactions

 

 

Supplementary Figure S8 

 


