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I. Detailed characterization of the
complexes reported by Gavin et al.

I(a). List of complexes with their predicted charac-

teristics

The functional, phenotypic and localization based homogenity of the core allows us to

make specific predictions regarding the deletion phenotype, functional role and the cellular

localisation of the complexes uncovered by Gavin et al. This table offers a summary of

these predictions, by showing each complex, in the order as they were presented in the

Supplementary Material of Gavin et al., together with their precited characteristics. For

each complex we show in the first column the complex number, as given in Gavin et al.,

followed by the bait used in the experiments to find the complex. The third column indicates

the predicted essentiality of the complex, with the percentage of the core proteins with

known deletion phenotype that lead to our prediction. That is, an 80% essentiality means

that 80% of the core proteins are known to be essential. The fourth and fifth columns give

the predicted functional classification and cellular localization for each complex, together

with the percentage of the core proteins that share the indicated function or localization.

As some proteins can have multiple functions, we can predict if the complex simultaneously

belongs to several functional classes. Again, the percentage denotes the number of core

proteins that share the indicated functional class/localization. Missing entries indicate that

none of the functional classes/localization based predictions reach the 50% confidence level.

The functional classes appearing in the table, together with their acronyms are: metabolism

(M), energy (E), cell cycle (Cc), transcription (Tsc), protein synthesis (Ps), protein fate

(Pf), cellular transport (Ct), cellular communication and signal transduction (Cco), cellular

rescue defens and virulence (Cr), regulation (R), cell fate (Cf), transposable elements (Tsp),

cellular organization (Co), subcellular localization (Sl), protein activity (Pa), protein with

binding function (Pb), transport facilitation (Tf).

The localization classes (and their acronyms) are: extracellular (Ext), cell wall (CW),
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plasma membrane (Pm), cytoplasm (Cyp), cytosceleton (Cyt), ER, golgi (G), transport

vesicles (TV), nucleus (N), mitochondria (Mt), peroxisome (Pr), endosome (En), vacuole

(V), microsomes (Mc), lipid particles (L).
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I(b). Essential Complexes from the Gavin et al.

database

This table offers a detailed summary of all complexes that have been found essential

(defined as complexes for which more than 60% of the core proteins with known deletion

phenotype are essential). The complexes are ordered based on their size, the complex with

the largest number of protein subunits being shown first, and with the fewest last. We show

only complexes with at least 10 protein subunits, the predictions for all other complexes being

given in Table I. In the left column for each complex we indicate the predicted phenotype

(Ph), which is essential for all complexes in this table, together with the fraction of lethal

proteins in the core, offering a quantitative measure of the confidence level of the prediction.

In addition, we list the predicted functional category of the complex (Fc). For this we

list all functional classes that are shared by at least 50% of the core proteins with known

functional classification, giving the percentage of the proteins sharing the specific functional

class. Finally, we list our prediction regarding the cellular localization of the complex,

together with the percentage of the core proteins sharing the listed cellular localization. If

the predicted functional class or cellular localization is marked ”unknown”, it implies that

we did not find a 50% majority regarding the characteristics of the core proteins.
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Complex Prediction Deletion Phenotype Functional Classification Cellular Localization

-0.5
-0.5 1

1Complex 316
Ph: Essential:94%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 539
Ph: Essential:85%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 406
Ph: Essential:81%
FC: Tsc 76%

Sl 62%
Loc:N 71%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 551
Ph: Essential:87%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 70
Ph: Essential:81%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 198
Ph: Essential:93%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 407
Ph: Essential:75%
FC: Tsc 69%

Sl 50%
Loc:N 56%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 257
Ph: Essential:79%
FC: Tsc 50%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 563
Ph: Essential:93%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 114
Ph: Essential:93%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 306
Ph: Essential:76%
FC: Tsc 71%
Loc:N 53%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 308
Ph: Essential:68%
FC: Sl 74%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 357
Ph: Essential:89%
FC: Pf 100%

Sl 100%
Loc:ER 100%

N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 531
Ph: Essential:94%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 258
Ph: Essential:87%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 428
Ph: Essential:88%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 360
Ph: Essential:93%
FC: Pf 100%

Sl 100%
Loc:ER 100%

N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 46
Ph: Essential:82%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 71
Ph: Essential:64%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 246
Ph: Essential:100%
FC: Tsc 89%

Sl 78%
Loc:N 78%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 194
Ph: Essential:91%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 208
Ph: Essential:91%
FC: Tsc 82%

Sl 73%
Loc:N 64%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 363
Ph: Essential:100%
FC: Tsc 93%

Sl 79%
Loc:N 86%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 367
Ph: Essential:92%
FC: Tsc 62%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 438
Ph: Essential:67%
FC: Tsc 67%

Sl 67%
Loc:N 67%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 162
Ph: Essential:77%
FC: Tsc 85%

Sl 69%
Loc:N 62%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 212
Ph: Essential:69%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 254
Ph: Essential:62%
FC: Tsc 62%

Sl 62%
Loc:N 54%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 351
Ph: Essential:73%
FC: Tsc 93%

Sl 93%
Loc:N 93%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 361
Ph: Essential:83%
FC: Pf 100%

Sl 92%
Loc:ER 92%

N 92%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 416
Ph: Essential:77%
FC: Tsc 92%

Sl 54%
Loc:N 69%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 365
Ph: Essential:92%
FC: Pf 100%

Sl 100%
Loc:ER 100%

N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 51
Ph: Essential:75%
FC: Tsc 55%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 77
Ph: Essential:73%
FC: Sl 64%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 253
Ph: Essential:75%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 291
Ph: Essential:100%
FC: Pf 100%

Sl 100%
Loc:ER 100%

N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 339
Ph: Essential:85%
FC: Tsc 100%

Sl 92%
Loc:N 92%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 359
Ph: Essential:90%
FC: Pf 100%

Sl 100%
Loc:ER 100%

N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 452
Ph: Essential:89%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 173
Ph: Essential:67%
FC: Sl 83%

Pf 75%
Loc:N 83%

ER 75%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 304
Ph: Essential:67%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 368
Ph: Essential:80%
FC: Tsc 64%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 376
Ph: Essential:86%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 397
Ph: Essential:90%
FC: Tsc 64%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 548
Ph: Essential:70%
FC: Sl 50%
Loc:N 50%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 549
Ph: Essential:91%
FC: Tsc 73%

Sl 64%
Loc:N 55%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 195
Ph: Essential:75%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 272
Ph: Essential:90%
FC: Tsc 80%

Sl 70%
Loc:N 60%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 309
Ph: Essential:82%
FC: Tsc 82%

Sl 55%
Loc:N 55%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 318
Ph: Essential:67%
FC: Pf 89%

Sl 89%
Loc:ER 89%

N 89%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 540
Ph: Essential:75%
FC: Tsc 100%

Sl 88%
Loc:N 88%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 566
Ph: Essential:80%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 584
Ph: Essential:100%
FC: Tsc 80%

Sl 70%
Loc:N 60%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 129
Ph: Essential:100%
FC: Tsc 75%

Sl 62%
Loc:N 62%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 135
Ph: Essential:71%
FC: Sl 50%

Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 244
Ph: Essential:71%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 347
Ph: Essential:75%
FC: Tsc 100%

Sl 100%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 350
Ph: Essential:88%
FC: Tsc 88%

Sl 88%
Loc:N 88%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 356
Ph: Essential:62%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 373
Ph: Essential:80%
FC: Pf 90%

Sl 90%
Loc:ER 90%

N 90%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 463
Ph: Essential:75%
FC: Sl 88%

Ct 75%
Loc:G 75%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 474
Ph: Essential:78%
FC: Pf 100%

Sl 89%
Loc:ER 89%

N 89%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 52
Ph: Essential:86%
FC: Sl 57%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 73
Ph: Essential:100%
FC: Tsc 71%

Sl 57%
Loc:N 57%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 94
Ph: Essential:100%
FC: Tsc 86%

Sl 71%
Loc:N 71%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 183
Ph: Essential:67%
FC: Sl 70%

Ps 60%
Loc:Cyp 70%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 349
Ph: Essential:86%
FC: Tsc 100%

Sl 86%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 439
Ph: Essential:100%
FC: Tsc 100%

Sl 78%
Loc:N 89%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 546
Ph: Essential:88%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 39
Ph: Essential:83%
FC: Ct 100%

Sl 100%
Loc:G 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 89
Ph: Essential:86%
FC: Tsc 71%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 99
Ph: Essential:83%
FC: Tsc 71%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 346
Ph: Essential:75%
FC: Tsc 100%

Sl 100%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 348
Ph: Essential:75%
FC: Tsc 100%

Sl 100%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 404
Ph: Essential:100%
FC: Tsc 83%

Sl 83%
Loc:N 83%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 442
Ph: Essential:86%
FC: Tsc 100%

Sl 71%
Loc:N 86%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 583
Ph: Essential:100%
FC: Tsc 83%

Sl 67%
Loc:N 67%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 74
Ph: Essential:88%
FC: Tsc 62%

Sl 50%
Loc:N 50%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 117
Ph: Essential:100%
FC: Unknown 
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 123
Ph: Essential:100%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 140
Ph: Essential:86%
FC: Ps 100%

Sl 100%
Loc:Cyp 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 288
Ph: Essential:86%
FC: Sl 100%

Cc 86%
Loc:N 86%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 289
Ph: Essential:83%
FC: Sl 100%

Cc 67%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 294
Ph: Essential:83%
FC: Pf 83%

Sl 83%
Loc:ER 83%

N 83%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 303
Ph: Essential:83%
FC: Unknown
Loc:

Unknown
Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 327
Ph: Essential:88%
FC: Tsc 75%

Sl 62%
Loc:N 62%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 344
Ph: Essential:88%
FC: Tsc 88%

Sl 88%
Loc:N 88%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 345
Ph: Essential:71%
FC: Tsc 100%

Sl 100%
Loc:N 100%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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-0.5
-0.5 1

1Complex 405
Ph: Essential:71%
FC: Tsc 100%

Sl 71%
Loc:N 86%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 417
Ph: Essential:71%
FC: Sl 100%

Tsc 57%
Loc:N 86%

-0.5
-0.5 1

1

-0.5
-0.5 1

1
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I(c). Non-Essential Complexes from the Gavin et al.

database

This table offers a detailed summary of all complexes that have been found non-essential

(defined as complexes for which more than 60% of the core proteins with known deletion

phenotype are non-essential). The complexes are ordered based on their size, the complex

with the largest number of protein subunits being shown first, and with the fewest last.

We show only complexes with at least 10 protein subunits, the predictions for all other

complexes being given in Table I. In the left column for each complex we indicate the

predicted phenotype (Ph), which is non-essential for all complexes in this table, together with

the fraction of lethal proteins in the core, offering a quantitative measure of the confidence

level of the prediction. In addition, we list the predicted functional category of the complex

(Fc). For this we list all functional classes that are shared by at least 50% of the core

proteins with known functional classification, giving the percentage of the proteins sharing

the specific functional class. Finally, we list our prediction regarding the cellular localization

of the complex, together with the percentage of the core proteins sharing the listed cellular

localization. If the predicted functional class or cellular localization is marked ”unknown”,

it implies that we did not find a 50% majority regarding the characteristics of the core

proteins.
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Complex Prediction Deletion Phenotype Functional Classification Cellular Localization

-0.5
-0.5 1

1Complex 232
Ph: Non-Essential:67%
FC: Sl 71%

Ps 53%
Loc:Mt 53%

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 164
Ph: Non-Essential:69%
FC: Sl 56%
Loc:Unknown

-0.5
-0.5 1

1

-0.5
-0.5 1

1

-0.5
-0.5 1

1Complex 231
Ph: Non-Essential:100%
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I(d). Predicted protein characteristics

It is common to associate the function of a protein with the known function of the complex

in which it participates. Our results indicate, however, that for subunits of protein complexes

identified by mass spectroscopic methods such association is not always meaningful. Indeed,

the functional, phenotypic and localization based inhomogeneity of the halo proteins do

not allow us to assign them a clear functional or localization based classification. Yet, the

homogeneity of the core is quite remarkable, indicating that all core proteins should carry the

functional and localization classification of the complex. We find that many complexes, for

which we were able to assign an unambiguous functional or localization based classification,

contain proteins with either unknown classification, or whose current classification does not

agree with the classification of the other core proteins. For these core subunits we can

offer rather reliable functional predictions. In the following table we list the proteins for

which predictions regarding their classification is possible. In the first column we have the

protein’s name, and in the second the complex in which they appear, serving as the basis

of our predictions. The confidence level of each prediction can be seen by looking up the

specific complex in Table I. Next we show the known functional classification based on the

MIPS database, followed by our prediction for the functional classification. The last two

columns give the cellular localization from the MIPS database, followed by the predicted

localization. Missing entries in the prediction columns imply that the confidence level of the

prediction did not reach 50%.
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II. Detailed characterization of the
complexes reported by Ho et al.

II(a). List of complexes with their predicted character-

istics

The functional, phenotypic and localization based homogenity of the core allows us to

make specific predictions regarding the deletion phenotype, functional role and the cellu-

lar localisation of the complexes uncovered by Ho et al. This table offers a summary of

these predictions, by showing each complex, in the order as they were presented in the

Supplementary Material of Ho et al., together with their precited characteristics. For each

complex we show in the first column the complex number, as given in Ho et al., followed

by the bait used in the experiments to find the complex. The third column indicates the

predicted essentiality of the complex, with the percentage of the core proteins with known

deletion phenotype that lead to our prediction. That is, an 80% essentiality means that

80% of the core proteins are known to be essential. The fourth and fifth columns give the

predicted functional classification and cellular localization for each complex, together with

the percentage of the core proteins that share the indicated function or localization. As

some proteins can have multiple functions, we can predict if the complex simultaneously

belongs to several functional classes. Again, the percentage denotes the number of core

proteins that share the indicated functional class/localization. Missing entries indicate that

none of the functional classes/localization based predictions reach the 50% confidence level.

The functional classes appearing in the table, together with their acronyms are: metabolism

(M), energy (E), cell cycle (Cc), transcription (Tsc), protein synthesis (Ps), protein fate

(Pf), cellular transport (Ct), cellular communication and signal transduction (Cco), cellular

rescue defens and virulence (Cr), regulation (R), cell fate (Cf), transposable elements (Tsp),

cellular organization (Co), subcellular localization (Sl), protein activity (Pa), protein with

binding function (Pb), transport facilitation (Tf).

The localization classes (and their acronyms) are: extracellular (Ext), cell wall (CW),
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plasma membrane (Pm), cytoplasm (Cyp), cytosceleton (Cyt), ER, golgi (G), transport

vesicles (TV), nucleus (N), mitochondria (Mt), peroxisome (Pr), endosome (En), vacuole

(V), microsomes (Mc), lipid particles (L).
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Table III
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II(b). Predicted protein characteristics

It is common to associate the function of a protein with the known function of the complex

in which it participates. Our results indicate, however, that for subunits of protein complexes

identified by mass spectroscopic methods such association is not always meaningful. Indeed,

the functional, phenotypic and localization based inhomogeneity of the halo proteins do

not allow us to assign them a clear functional or localization based classification. Yet, the

homogeneity of the core is quite remarkable, indicating that all core proteins should carry the

functional and localization classification of the complex. We find that many complexes, for

which we were able to assign an unambiguous functional or localization based classification,

contain proteins with either unknown classification, or whose current classification does not

agree with the classification of the other core proteins. For these core subunits we can

offer rather reliable functional predictions. In the following table we list the proteins for

which predictions regarding their classification is possible. In the first column we have the

protein’s name, and in the second the complex in which they appear, serving as the basis

of our predictions. The confidence level of each prediction can be seen by looking up the

specific complex in Table III. Next we show the known functional classification based on the

MIPS database, followed by our prediction for the functional classification. The last two

columns give the cellular localization from the MIPS database, followed by the predicted

localization. Missing entries in the prediction columns imply that the confidence level of the

prediction did not reach 50%.
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III. Detailed characterization of the
complexes from MIPS

III(a). List of complexes with their predicted charac-

teristics

The functional, phenotypic and localization based homogenity of the core allows us to

make specific predictions regarding the deletion phenotype, functional role and the cellular

localisation of the complexes uncovered by MIPS. This table offers a summary of these pre-

dictions, by showing each complex, in the order as they were presented in MIPS, together

with their precited characteristics. For each complex we show in the first column the com-

plex number, as given in MIPS, The second column indicates the predicted essentiality of

the complex, with the percentage of the core proteins with known deletion phenotype that

lead to our prediction. That is, an 80% essentiality means that 80% of the core proteins

are known to be essential. The third and fourth columns give the predicted functional clas-

sification and cellular localization for each complex, together with the percentage of the

core proteins that share the indicated function or localization. As some proteins can have

multiple functions, we can predict if the complex simultaneously belongs to several func-

tional classes. Again, the percentage denotes the number of core proteins that share the

indicated functional class/localization. Missing entries indicate that none of the functional

classes/localization based predictions reach the 50% confidence level. The functional classes

appearing in the table, together with their acronyms are: metabolism (M), energy (E), cell

cycle (Cc), transcription (Tsc), protein synthesis (Ps), protein fate (Pf), cellular transport

(Ct), cellular communication and signal transduction (Cco), cellular rescue defens and viru-

lence (Cr), regulation (R), cell fate (Cf), transposable elements (Tsp), cellular organization

(Co), subcellular localization (Sl), protein activity (Pa), protein with binding function (Pb),

transport facilitation (Tf).

The localization classes (and their acronyms) are: extracellular (Ext), cell wall (CW),

plasma membrane (Pm), cytoplasm (Cyp), cytosceleton (Cyt), ER, golgi (G), transport
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vesicles (TV), nucleus (N), mitochondria (Mt), peroxisome (Pr), endosome (En), vacuole

(V), microsomes (Mc), lipid particles (L).
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III(b). Predicted protein characteristics

It is common to associate the function of a protein with the known function of the complex

in which it participates. Our results indicate, however, that for subunits of protein complexes

identified by mass spectroscopic methods such association is not always meaningful. Indeed,

the functional, phenotypic and localization based inhomogeneity of the halo proteins do

not allow us to assign them a clear functional or localization based classification. Yet, the

homogeneity of the core is quite remarkable, indicating that all core proteins should carry the

functional and localization classification of the complex. We find that many complexes, for

which we were able to assign an unambiguous functional or localization based classification,

contain proteins with either unknown classification, or whose current classification does not

agree with the classification of the other core proteins. For these core subunits we can

offer rather reliable functional predictions. In the following table we list the proteins for

which predictions regarding their classification is possible. In the first column we have the

protein’s name, and in the second the complex in which they appear, serving as the basis

of our predictions. The confidence level of each prediction can be seen by looking up the

specific complex in Table V. Next we show the known functional classification based on the

MIPS database, followed by our prediction for the functional classification. The last two

columns give the cellular localization from the MIPS database, followed by the predicted

localization. Missing entries in the prediction columns imply that the confidence level of the

prediction did not reach 50%.
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Negative control sets

a.Control set to Fig 1.

We reproduced Fig 1. keeping the number of proteins unchanged for each of the three

complexes, but choosing the proteins randomly from all yeast proteins. Column I: Cross

correlation plot obtained by plotting for each protein i within three complexes containing

randomly selected proteins the cell-cycle correlation coefficient CC
i on the horizontal axis, and

the gene deletion correlation coefficient CD
i on the vertical axis. Each symbol corresponds

to a single gene product (protein), the color reflecting its known deletion phenotype (red:

essential; black: non-essential). The shaded area separates the highly coexpressed core

proteins, the boundaries of the area being given by CC
i = C

C − σD and CD
i = C

D − σD.

Column II: The same coexpression plot as in Column I, but the symbols are color-coded

based on the functional classification of the corresponding proteins. The green symbols

denote gene products that belong to the majority regarding their known functional role

which is subcellular localization for all three complexes; unfilled symbols denote proteins

with unknown functional role; and the blue symbols denote those subunits that do not

share the functional classification with the majority. Column III: Coexpression plot with

proteins colored based on their known cellular localization. Green symbols denote those with

the same subcellular localization, which is nucleus for all three complexes. Blue symbols

denote proteins whose localization differs from the majority and unfilled symbols represent

those with unknown cellular localization. Compared to Fig.1, the correlation coefficients

for these random complexes are significantly smaller and both ”core” and the ”halo” are

inhomogeneous.
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b.Reproducing the halo-core separation using a single

cell cycle dataset

These figures are the same as Fig 1. and Fig 2., the only difference being that we used the

cell cycle experiment data of Cho et al. on the horizontal axis, aiming to to test if the results

depend on the particular expression dataset used by us. Comparing the new figures with

the original ones we see only small deviation from the original plots. The functionality and

the localization of the majority core proteins remains unchanged.
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