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Supplementary table 1

Protein DDM in original SEC Readout used in
name buffer analysis
DtpA 0.03% | Ratio
DgoT 0.03% | Ratio
LacY 0.03% | F330
Kv1 >0.03% | Ratio

lj1 0.03% | Ratio
Im1 0.02% | Ratio
MdfA 0.03% | Ratio
P2X4 >0.05% (CHS 0.005%) | Ratio
BR 1% OG | F330

Table S1: Concentration of DDM in SEC buffer. The percent of DDM used for each example
protein during purification varies from 0.02% to 0.05% (w/v). The amount of DDM used during
the SEC step has been empirically determined for each protein to retrieve well behaved samples

(see Supplementary Fig.1).

Supplementary table 2
Detergent Tage (2C)

C9_ 5.9 mM Anapoe®-20 (Tween 20) (T-20) 87.8
C11_11.5 mM Anapoe-X-100 (TX-100) 70.0
C12_10 mM Anapoe-X-114 (TX-114) 39.5
D3_15 mM [Octylphenoxy]Polyethoxyethanol (NID-P40) 60.5
D10_46 mM Triethylene Glycol Monohexyl Ether (C6E3) 50.4
D11_60 mM Tetraethylene Glycol Monohexy! Ether (C6E4) 68.5
D12_ mM Pentaethylene Glycol Monohexyl Ether (C6ES) 74.0
E1_42 mM Pentaethylene Glycol Monoheptyl Ether (C7E5) 67.3
E2_20 mM Tetraethylene Glycol Monooctyl Ether (C8E4) 36.3
E3_17.75 mM Pentaethylene Glycol Monooctyl Ether (C8ES) 78.5
E4 25 mM Hexaethylene Glycol Monooctyl Ether (C8EG) 71.3
E5_8.1 mM Pentaethylene Glycol Monodecyl Ether (C10ES) 41.0
E6_9 mM Hexaethylene Glycol Monodecyl Ether (C10E6) 59.9
E7_3.9 mM Polyoxyethylene(9)decyl Ether (C10E9) 87.9
E8_6.9 mM Heptaethylene Glycol Monododecyl Ether (C12E7) 65.1
E9 9 mM Octaethylene Glycol Monododecyl Ether (C12E8) 751
E10_5 mM Polyoxyethylene(9)dodecyl Ether (C12E9) 80.0
E11_10 mM Polyoxyethylene(10)dodecyl Ether (C12E10) 86.0
E12_10 mM Polyoxyethylene(8)tridecyl Ether (C13E8) 60.5

Table S2: Detergents that display scattering transitions in the absence of protein.



Figure legends:

Figure S1. a) SDS PAGE for all purified proteins used in the assay. M lane shows molecular
weight markers in kDa. Note: A figure with the full SDS-PAGE:s for each protein can be found
on Figure S9. b) SEC profiles for all purified proteins in the assay with exception of BR which

was purchased from Cube biotech. SEC conditions are described in Material and Methods.

Figure S2. Thermal denaturation of IMPs. a) Surface representations for Halobacterium
salinarum Bacteriorhodopsin (BR) PDB:4XXJ, peptide transporter DtpA (DtpA) PDB: 6GS1,
multidrug transporter MdfA (MdfA) PDB:4ZP0, human P2X4 ion channel (P2X4) based on
PDB:4DW1 and lactose permease (LacY) PDB:1PV6. Tryptophan residues exposed to
the surface are highlighted in pink. b) Example of a “Z thermal denaturation curve” and
the visualization of Tm at the inflection point and the change in the slope reporting

Tonset U.

Figure S3. Thermal denaturation curves following the intrinsic fluorescence of the Trp residues
(raw data) for all nine proteins included in the study at the starting condition (A2). We have
used the fluorescence ratio (F350/F330) for fitting T, for all proteins with the exception of Lac
Y and BR where the fluorescence at 330 nm has been used. For these two cases we have
included the F350/F330 graphs as insets. In the case of LacY the ratio of the single wavelengths
mutually cancels out the transition. For BR, the single wavelength (330nm) scan displays a

sharper transition than the ratio.

Figure S4.

Detergent equilibration time. 1mg/ml DtpA (a) and 3.4 mg/ml DgoT (b) aliquots have been
diluted 1/10 from the starting condition A2 (0.03% DDM (w/v)) to 2 mM LMNG (condition
D4 in the screen) and incubated prior to perform DSF runs. DSF measurements were recorded
after 10 minutes (pink), 30 minutes (red), 1 hour (green), 2 hours (cyan) and overnight (blue).

All curves overlap indicating that the detergent mix is stabilized after 10 minutes of mixing.

Figure S5. Tenfold dilution vs detergent exchange. a) SEC profile for DtpA in 0.01% LMNG
w/v (see methods). b) DSF measurement for DtpA purified in 0.03% DDM w/v (A2 condition
from the screen) shown in cyan and after SEC detergent exchange to 0.01% LMNG w/v in blue.
The green curve corresponds to the ten-fold dilution of the DDM purified protein in the LMNG



D4 condition of the screen. ¢) 1% Derivative F350/F330 for DtpA vs. Temperature: at the
starting condition A2 (0.03% DDM (w/v); cyan), diluted 1/10 to LMNG (1 mM; green) and
after SEC detergent exchange in LMNG (blue).

Figure S6. Correlation between protein stability and micelle size. Supplementary figure to
Table 4. Apparent T, or Tage obtained after fitting of DSF and scattering experiments from the
detergent screening were plotted as a function of the micellar molecular weight (kDa) of the
detergent in that particular condition. Spearman correlation coefficients have been calculated
to test if there is a monotonic relationship between the melting or aggregation temperatures and

the size of the micelle (Table 4).

Figure S7. Stability analysis for Kvl and BR. a) Kv1 scatter plot of Tonset U VS Tm: No outliers
from the linear trend are observed. b) Heat-map for delta Tr, and delta Tage for BR using either
OG or DDM as reference. Grey wells indicate samples where the data could not be obtained.
Yellow squares correspond to conditions with no difference detected compared to the original
condition (OG or DDM) at the beginning of the assay. Red and green wells are colored
according to the difference between that condition and position A2 with a difference of +10 °K
or above (green) and -10 °K or below (red). T is calculated from the fluorescence recorded at

330 nm.

Figure S8. Stability of a misfolded protein. We have used Im1 as an example of a protein that
is either not correctly folded after purification in DDM or the used thermostability assay cannot
report the unfolding event for unknown reasons. However, we have detected certain conditions
that display unfolding transitions after dilution to the detergent screen. a) First derivatives for
the thermal denaturation of Im1 in selected detergents. b) DSF heat-map (ratio F350/F330) for

the assay for Im1.

Figure S9. Full SDS-PAGEs for all purified proteins used in the assay. Labels indicate

molecular weight of the marker lane (in kDa).
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