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Figure S1. The two in vivo aggregation phenotypes show similar overlaps with in vitro aggregation. The relative frequencies of fluorescent versus dark aggregates are similar in the in vitro aggregating and in vitro soluble classes of proteins (P = 0.3287, Fisher’s exact test).
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Figure S2. Experimental validation of protein overexpression and solubility phenotypes. (A) Summary of western blot analysis of a representative subset of 100 proteins classified as ‘dark aggregate’ in the image-based in vivo screen. 92% of these proteins are expressed as detected using western blot. (B) Quantified band intensity measurements from western-blot analysis of fluorescent and dark aggregate proteins. No significant difference was found between the band intensities (P = 0.8794, Wilcoxon Signed rank test, N = 57 and N = 14 for dark aggregate and fluorescent aggregates respectively, see supplementary methods). (C) Validation of the high-throughput image-based cell classification by analyzing the soluble and insoluble protein fractions of a representative set of overexpression strains with SDS-PAGE and western blotting. The set of overexpression constructs represent 14, 14 and 18 proteins that show soluble, fluorescent aggregate and dark aggregate phenotypes, respectively, in the image-based screen. Proteins were classified as aggregate if no protein was detected in the soluble fraction using SDS-PAGE western blot (see Methods). Proteins showing solubility in the image-based analysis are significantly enriched in the soluble fraction compared to proteins that form fluorescent and dark aggregates (P = 7.48*10-7 and P = 5.26*10-6, respectively, Fisher’s exact test, N = 46). Proteins in fluorescent and dark aggregates show similar relative frequencies of protein aggregation (P = 0.49, Fisher’s exact test).
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Figure S3. Major protein features discriminating soluble proteins from the two classes of aggregates. Features discriminating between proteins that remain soluble and those that form fluorescent (A) or dark (B) aggregates, respectively. The predictive ability of each feature was measured as the average area under the receiver operating characteristic (ROC) curve in a tenfold cross-validation procedure based on logistic regression analyses. All displayed protein features are statistically significantly predictive after adjustment for multiple testing using the false discovery rate method,*** corresponds to p adj <0.0001, ** corresponds to p adj < 0.01, * to p adj < 0.05 (logistic regression). Error bars show the 95% confidence interval for the AUC value of each feature.
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Supplementary table legends

Table S1.
[bookmark: _GoBack]List of E. coli proteins used in the high-content microscopy experiments and the number (and fraction) of cells showing the distinct phenotypes. Column C shows the final phenotype assigned to each protein based on a majority rule of the cellular phenotypes. Raw microscopy data can be downloaded from http://group.szbk.u-szeged.hu/sysbiol/scientific-resources/Proteome-wide-landscape-of-solubility-limits-in-a-bacterial-cell/Proteome_wide_landscape_of_solubility_limits_in_a_bacterial.zip.

Table S2.
List of proteins used in western blot experiments to verify proper protein expression and product size of a randomly selected subset of the ASKA library clones. 

Table S3.
Results of the experimental verification of the image-based protein solubility phenotype of a randomly selected subset of proteins.

Table S4.
(A) List of protein properties used in downstream calculations and references to their origins.
(B) Values of the protein properties used in downstream calculations.

Table S5.
Results of the logistic regression models aimed at identifying parameters to differentiate between proteins of different solubility and aggregation phenotypes. (A) Comparison of soluble and fluorescent aggregate, (B) Fluorescent aggregate and dark aggregate and (C) soluble and dark aggregate proteins.

Table S6.
Logistic regression models showing differences in the presence of short and long disordered segments in proteins with the different solubility and aggregation phenotypes. (A) Comparison of soluble and fluorescent aggregate, (B) Fluorescent aggregate and dark aggregate and (C) soluble and dark aggregate proteins.

Table S7.
Logistic regression models showing enrichment of protein disorder in soluble proteins compared to (A) fluorescent aggregate and (B) dark aggregate proteins.
Table S8.
Logistic regression models showing enrichment of protein disorder in soluble proteins compared to (A) fluorescent aggregate and (B) dark aggregate proteins independently of different physico-chemical parameters to control for their effect.

Table S9.
Logistic regression models showing the independent effect of higher protein disorder and lower protein stickiness on solubility for soluble proteins compared to (A) fluorescent aggregate and (B) dark aggregate proteins based on different protein disorder metrics.

Table S10. 
Partial correlations between different metrics of protein disorder and protein abundance while controlling for physico-chemical parameters, namely (A) charged residues and (B) hydrophobicity.

image1.tiff
0.6

ns.
1
2
304 . .
° In vivo aggregation
s phenotype
—
2 - Fluorescent aggregate
2 Dark
B ark aggregate
©0.2
[
0.0-
\\,\\\0 A$0\0
S SISy
& F
fbg

In vitro aggregation phenotype




image2.tiff
A B 1000000
100

750000-

~
o

Number of pre-folding
aggregate proteins
[}

o
Intensity (Western blot)
[}

o
o
o
o
o

250000
25
o,
o &
P &
3 &
Q,Q O Q,Q
S S
O O
C
20 | — - |
n.s
g [ 1 [ 1
[0] .
-oé' 15
o .
- M Soluble fraction
010 I Insoluble fraction
o]
£
Zz 5
o,

Image-based phenotype




image3.png
(wyiobie o'z e3Sed)

BaJE 90BLINS UI3}04
ABisua uonebaibby 4Ns ulsjold

*%

Hox

*hk

eale aoeLNns JyBram Jejnosjop

3]qISSa99k dAlR|OY

i

ok

19piosip
sdoopoy 1g3sia

eale 99eLNS
3]qISS999e dAIR|OY

=

AAVYEO

Hkk

Hox

asuepunge uiajoid aAleN

AAVYEO

wokk

(a1eas spym-Aajunp)
AyyedoapAH

*hk

(are0s apym-Asjwipm)
AyyedoupAy uiajoud

(wyyiobie o'z eysed)
ABiaua uonebaibby

Aysuadouid uonebaibbe
obue)

*hok

sanpisal pabieyo
AlaAnebau jo uonoeiq

wxek

JapJosip g21SA dANOd

Aysuadoud
uonebalbbe ueasgalbby

whk

M Positive effect on dark aggregation

[l Positive effect on fluorescent aggregation

woxex

SSaUD|DI}S 998LNS Uld)o.d

ke

sanpisal pabieys 19pIosIp Aes-y zjuds3

Fkk

z z

(]

9 g i _|I>u_m:oao._n uonebhalbbe obue |

: ¢ N oo o vonoe
I Teuomes
— I e

(9] o Xl o 1] o (] o w0 o 1) o

M~ M~ © © o) w0 N~ ~ © © I Ie)

o o o o o o o o o o o o

(sajebaibbe Juaosalony “sA 8|gn|os) (seyebaibbe yiep “sA a|qnjos)

< aAIND DOY Japun ealy m aAIND DOY Jopun ealy




