Supplemental Figure 1. Analysis of conserved co-expression using daiefhuman
microarray experiments and four other organismg &rabidopsis, (B) fly, (C) mouse,
and (D) yeast). Each of the panels is calculatetialored as in Figure 2C and shows
that tendency to physically associate is strongdstn the human gene pairs and the

ortholog pairs are both strongly positively cortethin their expression.

Supplemental Figure 2. Direct measurement of DNA microarray cross-hyiaatdon
for removal of cross-hybridization-induced artifaah the analysis of conserved co-
expression. A microarray-based analysis of foursyegnes (YPL274W, YLR467W,
YIR039C, and YKL224) reveals the relationship beaweDNA sequence identity and
MRNA cross-hybridization on cDNA microarrays: whére DNA sequence identity
between probe genes and homologous genes on #e iar70% or lower, the cross-
hybridization is negligible. Adapted from (Carlsdd02).

Supplemental Figure 3. Reproducibility of sucrose gradient separatiamsl mass
spectrometry spectral counts abundance estimai&y.BY4741 yeast cell lysate was
prepared as described in Methods and fifteen OR2#8 of the supernatant loaded onto
three independent continuous 7% to 47% sucrosetdegmnadients. After centrifuging for
2.5-hr at 40,000 rpm in a Beckman SW40 rotor, e#de three sucrose gradients was
fractionated and absorbance at 254 nm was mead&€Q fractionator). To correct for
trivial shifts in the gradients, the resulting padyne profiles were aligned by correlation
optimized warping (COW,; available as open sourcetldlacode (Giorgio Tomasi
2004)). Average reproducibility of the gradiergshigh &r> ~ 1 for the three gradients).
(B) Two biological replicate HeLa S3 human cell tad whole cell lysates were
prepared as in Methods, then trypsin digested aatyzed by tandem mass spectrometry
as described in Methods, measuring the frequendyl®MS spectral counts for each
protein identified. The spectral frequencies obsérin the two replicates both correlate
well (r = 0.95, 543 proteins) and agree in absolute valiadgng on the plot diagonal

(solid line).



Supplemental Figure 4. Ribosomal protein mass spectrometry-based elyiiofiles
are consistent with nucleic acid concentration ifgef The top panel indicates nucleic
acid concentrations measured as absorbance ati2a¢noss the cytosolic HeLa sucrose
gradient fractionation of Figure 4, with locatioosthe 40S, 60S, 80S and polysomes
marked. In the middle and bottom panels, specifatgin elution profiles are plotted as
measured by mass spectrometry. Elution profilekradwn 40S and 60S ribosomal
subunits (bottom panel) match those expected frbm rucleic acid distributions;
similarly, known 40S biogenesis factor BMS1 elutesh 40S cytosolic ribosomes;
newly implicated 60S biogenesis factor BCCIP (oldigoof yeast BCP1; Figure 8) co-

elutes with cytosolic ribosomal subunits.

Supplemental Figure 5. Proteasomal protein mass spectrometry-basemelptofiles
are consistent with Western blotting of indepeniyefractionated biological replicate
samples. Elution profiles measured by mass speetry (as in Methods, Figure 4) are
plotted in the top panel for 3 proteasomal prosibunits. The profiles are generally
consistent with those observed from a biologicplicate HelLa cell sample, prepared in
similar fashion, separated independently into ajiiosand nuclear/mitochondrial
preparations and fractionated on replicate sucgradients, with proteins detected by

Western blotting.

Supplemental Figure 6. Models of error for the accuracy benchmark basegeast
network path length. Results are plotted for @ trials evaluating the accuracy of
sets composed of known proportions of true anckfasitive associations (true positives
are protein pairs known to belong to the same cexrgs from (Joshi-Tope et al. 2005);
false positives are random associations chosentiersame set of proteins, omitting
true positive associations). The test is perforaed Methods, employing YeastNet v.
2 (Lee et al. 2007), with all linkages derived estvely from mRNA co-expression
omitted. Each curve plots the mean +/- 1 s.d1fbrandom selections of associations
with the indicated percentage of true positivebese plots verify that the benchmark
correctly estimates accuracy across the full rarfigalues. The mean of the standard

deviation of the random trials for all tested emates (doubling the standard deviations



from tests of 0% and 100%, which fall at the accytaoundaries) is 3.4 %, which we
use to estimate the variation expected in measuresnod other association sets using

these benchmarks.

Supplemental Figure 7. The overall distribution of KOG functional annotats among
the 2,348 unique proteins in the 7,000 conservedxpoession associations, measured
using DAVID (Dennis et al. 2003). The number obteins with each function is
indicated around the perimeter; proteins for whocly general function is known form
the largest set, followed by proteins in post-ttati@nal modification, turnover, and

folding.

Supplemental Figure 8. Statistical enrichment for specific protein fuocs and
localizations among the 2,348 unique proteins i@ 71000 conserved co-expression
associations, measured using DAVID (Dennis et @032 and summarizing enrichment
for specific Gene Ontology (A) biological processéB) cellular components, and (C)
molecular functions. The plots indicate categomesach analysis that are enriched with
p < 10*. Pie charts display the enriched categories ettlby the number of proteins in
each of the significantly-enriched categories;dgsams plot the correspondipeyalues.

In each pair of graphs.€., in A, B or C), the same colors are used for tieeghart and

histogram.

Supplemental Figure 9. Statistical enrichment for specific protein sauees families
among the 2,348 unique proteins in the 7,000 cersgeco-expression associations,
measuring significantly enriched InterPro proteamiin families using DAVID (Dennis
et al. 2003). The pie chart and histogram reprteiee number of proteins in each
domain family and the-value associated with each domain family, respelti

Supplemental Figure 10. (A) Histogram of BIOS scores for the 7,000 CCE
associations. 4,354 (62%) of the 7,000 associgatoam be supported by at least one of
the additional lines of evidence summarized inBh@S score. (B) The LLR scores of
CCE associations generally increase with increaddt@S scores, although high-



confidence (high LLR) CCE associations are idesdifiwith no supporting BIOS
evidence. The bottom, middle, and top horizontedd of the box-and-whisker plots
represent the 1st quartile, the median, amel 3rd quartile of AUCs, respectively;
whiskers indicate 1.5 times the interquartilange. Symbols represent individual

outliers.
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- General function prediction only

- Posttranlational modification, protein turnover, chaperones
Signal transduction mechanisms

- Translation, Ribosome structure and biogenesis

- Transcription

RNA processing and modification

- Function unknown

Energy production and conversion
- Carbohydrate transport and metabolism
Cytoskeleton
Intracellular trafficking, secretion and vesicular transport
Amino acid transport and metabolism
Lipid transport and metabolism

Inorganic ion transport and metabolism
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15
14

11
11
11
11

Replication, recombination and repair

Cell cycle control, cell division, chromosome partitioning
Chromatin structure and dynamics

Nucleotide transport and metabolism

Extracellular structures

Secondary metabolites biosynthesis, transport and catabolism
Lipid metabolism

Cell division and chromosome partitioning

Signal transduction mechanisms, general function prediction only
Defense mechanisms

Coenzyme transport and metabolism
Signal transduction mechanisms, intracellular trafficking,

~ secretion and vesicular transport
Chromatin structure and dynamics, transport



Biological Process Level 5

2
g
39 Biological Process level5 - é—
34 [N € g £
22 = caorylc cid mesabolm g 5 o Z
O mcromolecule basymtbesis ES 2 2 T 8 g
16 rboone g xes sd sscobly g H 3 g3 2 & B £
3 — g 5 g2z FE. E 3 g g
g 2 2 2 3 T8 & -4 P
A i 2 288 § g 5 8%
g g o E i g2 g s & ° £ 3=
L g g sz 228 _25:=2%§ o g &% g
<2 2% 2 g e §22 255 s gZE g
R = £ 05852 S, & P g
=EEE 4 z g8 FEEE83E82e5% PR g
Z: 88 4 = g§E F22 S288F 2 2582EcfE
g E4 g E3 &3 28823 EESEEFEE g
rEEE £ g s F EEEZSEREZEL FgEicies :
Bz gz F EZEZ 2 sgEfgcizco t2ggfefs H
£l £ g g gggidseiifg EEcidicsis H
228 g = a3 5 5 &2 52 & 75252828 S
- 3 s g § SEZ3 52228838 RiEFE575¢s g
ENRS 2 s g g 8258822252338 528843 8 £

38 cstur proin anspon

1.00E-01

1.00E-04

1.00E-07

pValue

1.00E-10

1.O0E-13

1.00E-16

1.O0E-19

B otctorbinsybesi

Cellular Component Level 4&5

1 Cellular Component Level 4&5

@ intracellular membrane-bound organelle

meytosol

O cytosolic ribosome (sensu Eukaryota)

@ mitochondrion

B cukaryotic 43S preinitiation complex

@ nucleus

B nuclear lumen

ytosolic large ribosomal subunit (sensu Eukaryota)
B spliceosome complex

B cukaryotic 48S initiation complex

0 large ribosomal subunit

B cytosolic small ribosomal subunit (sensu Eukaryota)
® intracellular non-membrane-bound organelle 1.00E+02
@ nucleolus

®nucleoplasm 1.OOE-02
@ ribosome

pIsaA

1dtwos g 10108 uonEnII UOREsUEN oA
q

10K NSU9S) AW0SOqH AOSOIKD

Xopduion awosodords

runqns [pwosoqu adie]

[oUER10 PUNOg-OUBIqUIAW-OU JE[[ooEN UL
oo owsedopud

auIn] [eLpUOYOOY
l0joAuS [epuUOYoOYW

awiosoaonds (uopuadap-z ) Jofeu
ouredwos ajepauLAuI 1500y

o1dui05 wajosdosjontioqy rejoofony [rews

o1duwi0s urajosdoajonuoqu reofony [rews

[ owosouonp

snaponu
wserdoaponu
Ieu [eLIPUOYRON

EloA1EyN NSUOS) JUNqRS [EuI0soqu SR JOSOIKD
byoieyng nsuas) 1UGRS [EUI0SOGH [[BAUS AHOSOIKD

{910 PUROG-OURIGUIAW B[RO
bkojduwion wonenmuroid s onokremo
bkojduwoo wonentur sgp nokreymo

SUBIQUISW [PLIPUOYIONU

- 0Ky nsuos) xapduwos ar0o awoseajord

1.00E-06
B mitochondrial matrix

O endoplasmic reticulum 1L.O0E-10
O proteasome core complex (sensu Eukaryota) LOVE-14
O microsome :

1.00E-18

O mitochondrial lumen
O chromosome

pValue

1.00E-22

@ mitochondrial menbrane
@mitochondrial envelope 1.00E-26
8 cukaryoric ranslaton iitaion factor 4F complex LOOE-30
B microbody

@ major (U-dependent) spliceosome. 1.00E-34
O ER-Golgi intermediate compartment

@ small nucleolar ribonucleoprotein complex.
8 small nuclear ribonucleoprotein complex 1.00E-42
& vesicle membrane

1.00E-38

Molecular Function Level 4&5

Molecular Function Level 4&5

B 3 H
I g E
kK g 3 2
B adenyl nuckeotide binding g H - Z & E g
E 5 5] B g 2
£ B g g 2 4 H
B transhtion initiation factor activity 2 g = g g z = 2 I3
& = E ] ] 4 = g 2 g
2 2 - g & g 2 ° g
O ATP binding z E i 5 g g 3 8 < > 5
s = g g % & H
g z > E g © g 2 & g % 5] Z
g =1 5 Z H z 5 3
@ pyrophosphatase activity g % z E f; % g % 4_%; £ z g g
Eh i £ B H g ) 2 g g g g
 iron ion binding L00E00 2 ES H ES 2 K = K £ & s 2
O unspecific monooxygenase activity
1.00E-03
B nagnesium ion binding
1.00E-06
@ threonine endopeptidase activity
. L . 1.00E-09
@ oxidoreductase activity, acting on the CH-OH group of donors,
NAD or NADP as acceptor

B RNA splicing factor activity, transesterification mechanism 1.00E-12

O tRNA binding

1.00E-15

@ protein phosphatase type 2A regulator activity

B monovalent inorganic cation transporter activity




Interpro Domains
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Distribution of LLR Scores
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