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Figure S4. The mean similarity scores of all repeats for the different INpro constructs.

Figure S4. Representative synchrotron radiation circular dichroism spectra for INpro-9R
and INpro-16R showing beta strand/coil/turn structure features when deconvoluted with
the SMP180 reference datasets at the DichroWeb portal. Data are shown for the

wavelength range 182-280 nm.
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Figure S6. Ice-nucleation spectra for INpro-9R, INpro-16R, INpro-28R and INpro-67R.
N, is shown as a function of temperature as measured by WISDOM and LINA. The
different symbols represent different peaks of the same sample (P1, P2, P3). Plots on the

left are color coded with respect to concentration and plots on the right with respect to
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dilution (10-fold dilutions are presented on a logarithmic scale). The fact that N,, at the
knee point for the different protein constructs ranged over several orders of magnitude
(from 10 to 10™) indicated that the difference in purification procedures (18, 63-66)
and the stability of the individual constructs had an effect on the ratio between the
correctly folded and active INpro molecules and all INpro molecules (or total purified
protein mass as measured by the absorbance at 280 nm) in individual samples. The fact
that there is still some increase in N,, below the steepest region can be explained by the
presence of a heterogeneous population of ice nucleation active compounds, which is
likely due to the presence of INpro degradation products (63-65). Periodic proteolytic
degradation of INpro, which decreased the nucleation temperature, has previously been

reported for INpro (63-65).
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Figure S7. Examples of knee point detection applying the sensitivty parameter 1.0.
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Figure S8. Example size exclusion chromatogram and SDS-PAGE gel image. (A) A

chromatogram from a size-exclusion chromatography (SEC) of the INpro-67R is shown.

Absorbance at 280nm is shown for individual 0.5 mL fractions. (B) SDS-PAGE gel for

the selected fractions is shown. The green arrow indicates the band corresponding to the

INpro-67R. Even though the theoretical molecular weight of INpro-67R was 127.26 kDa

the protein migrated just above the 180 kDa marker. Its identity was veryfied by Western

blotting (data not shown). The first eluted fraction was stored as INpro-67R-Peak1
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(shown in red). The following fractions were pooled as INpro-67R-Peak2 (shown in

orange).
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Figure S9. Frozen fraction as a function of temperature for INpro-16R-AN (green),
INpro-C (blue), INpro-N-1R (cyan) and INpro-15R-AT (red) samples measured by

WISDOM.
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Table S1: Primers used for different protein constructs. The underlined sequences correspond to the ligation-independent cloning

(LIC) overhangs.

Name Base pairs Forward primer Reverse primer
INpro-16R 1bp-570bp GACGACGACAAGATGGATTAC | GATCAGGTCTGAGTGATTGCCC
GACATCCCCACTACTGAGAATC | GCGGTTTC
TTTATTTTCAGGGCATGAACCT
GGATAAAGCTCTGGT
3019bp- GCAGGCTATGGTTCTACGCAAA | GAGGAGAAGCCCGGTTCA
3882bp CCGCGGGT CTATTCAACTTCAATCCAATCG
TCTTCTT
INpro-9R 1bp-570bp GACGACGACAAGATGGATTAC | ACCTGCGGTCTGGTTACTGTCT
GACATCCCCACTACTGAGAATC | GCACCTGC-
TTTATTTTCAGGGCATGAACCT | GGTCAGTGCGCTATCACCGCCC
GGATAAAGCTCTGGT GCGGTCTGCGTCGAACCATAGC
CAGCCACCA
3496bp- GCAGGTGCAGACAGTAACCAG | GAGGAGAAGCCCGGTTCA
3882bp ACCGCAGGTGATCGCAGCAAA | CTATTCAACTTCAATCCAATCG
CTGCTGG TCTTCTT
INpro-28R 1bp-570bp GACGACGACAAGATGGATTAC | TTGGGCCGTCTGCGTGCTACCA
GACATCCCCACTACTGAGAATC | TAACCAGCGGTCAGGTTGCTGC
TTTATTTTCAGGGCATGAACCT | CTTCTTGAGCGGTCTGCGTCGA
GGATAAAGCTCTGGT ACCGTAGCCGGCCGTCAG
2920bp- GCTGGTTATGGTAGCACGCAGA | GAGGAGAAGCCCGGTTCA
3882bp CGGCCCAAGAAAATTCATCGCT | CTATTCAACTTCAATCCAATCG
GACGAC TCTTCTT
INpro-67R 1bp -3882bp | GACGACGACAAGATGGATTAC | GAGGAGAAGCCCGGTTCACTA
GACATCCCCACTACTGAGAATC | CTCTACCTCTATCCAGTCATCTT
TTTATTTTCAGGGCATGAATCT | CCTCGTCGGG
CGACAAGGCGTTGGTGCTGC
INpro-16R-AN 1bp-570bp GACGACGACAAGATGGATTAC | GTAACCCGCGGTTTGCGTAGAA
GACATCCCCACTACTGAGAATC | CCATAGCCTGCAATCAG GCGA
TTTATTTTCAGGGCGCGACCTA | CTATGATTATCACCACTCAGGG
CGGCTCTACCCTGAGTGGTG TAGAGCC
3019bp- GCAGGCTATGGTTCTACGCAAA | GAGGAGAAGCCCGGTCA
3882bp CCGCGGGT CTATTCAACTTCAATCCAATCG
TCTTCTT
INpro-15R-AT 1768bp- GACGACGACAAGATGGATTAC | GAGGAGAAGCCCGGTTCACTA
2487bp GACATCCCCACTACTGAGAATC | CGTCAGGATGCTTTTGAAACCC
TTTATTTTCAGGGCGCTGGCTA | GCGGTTTG
TGGTTCAACCGGCACGGCCGGT
INpro-N-1R 3736bp- GACGACGACAAGATGGATTAC | GAGGAGAAGCCCGGTTCACTA
3882bp GACATCCCCACTACTGAGAATC | CTCTACCTCTATCCAGTCATCTT
TTTATTTTCAGGGCTTCAGGCT | CCTCGTCGGG
CTGGGACGGGAAG
INpro-C 1bp-570bp GACGACGACAAGATGGATTAC | GAGGAGAAGCCCGGTTCACGG
GACATCCCCACTACTGAGAATC | CAATGAGCCGACT
TTTATTTTCAGGGCATGAATCT
CGACAAGGCGTTGGTGCTGC



https://doi.org/10.1101/2022.01.21.477219

Table S2: An overview of cloning and purification details for all protein constructs used in the study. *AC — affinity chromatography; SEC — size-exclusion chromatography; AEC — Anion

exchange chromatography; ASP — Ammonium sulphate precipitation. All strains were expressed in Rosetta (DE3) Competent E. coli Cells (Novagen).

S tag and His Tag

Protein construct Vector Tag Tev site | Mol. weight [kDa] Purification steps* | Detergent in the final sample
INpro-9R EK lic pET30 | N-terminal His Tag | Y 41 AC, SEC No detergent
and S Tag
INpro-16R EK licpET30 | N-terminal His Tag | Y 53,7 AC, SEC No detergent
and S Tag
INpro-28R EK licpET30 | N-terminal His Tag | Y 72 AC, SEC 0.05% n-Dodecyl 3-D-maltoside (DDM)
and S Tag
INpro-67R EK lic pET | C-terminal His Tag N 143,6 AEC, ASP, SEC 0.1% N-lauroylsarcosine (NLS)
24b+
INpro-16R-AN EK lic pET- | N-terminal His Tag | Y 37,6 AC, SEC No detergent
30 and S Tag
INpro-15R-AT EK licpET30 | N-terminal His Tag | Y 25 AC, SEC No detergent
and S Tag
INpro-1R-N EK lic pET46 | N-terminal His Tag 21,6 AC, AEC, SEC No detergent
INpro-C EK licpET41 | N-terminal GST Tag, 31,5 AC, AEC, SEC No detergent
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Table S3: Properties of the different protein constructs and oligomerization states. Tcnar,knee, Tchar,50, Tchar,10, Tcnar,1 are the characteristic nucleation temperature of
homogeneous INpro at 100%, 50%, 10% and 1% of the knee point.

Protein Presumed state of | Length Width INpro N, knee /0™ | Teharsknee/°C | Tehar50 | Tehar,10 | Tehar, | instrument

construct oligomerization /mm? /mm? class /°C /°C /°C

INpro-9R dimer 4.1 55 C 2.55x10%0 -24.7 -23.7 -22.3 -21.8 | WISDOM

INpro-16R dimer 7.3 55 C 4.44x107 -22.2 -21.7 -21.3 -20.8 | WISDOM

INpro-28R dimer 12.8 55 C 2.33x10° -16.3 -15.8 -14.2 -12.8 | WISDOM

INpro-67R dimer 30.6 55 C 1.59x10°® -11.7 -11.2 -9.8 -8.9 WISDOM

INpro-67R dimer 30.6 55 C LINA

INpro-67R Higher order na na A LINA
oligomer

INpro-16R dimer 7.3 55 C 4.44x107 -22.2 -21.7 -21.3 | -20.8 | LINA

INpro-16R Higher order na na A 1.25x10%0 | -9.6 -9.3 -9.0 / LINA
oligomer

E.coli dimer / / C LINA

expressing

INpro-67R

E.coli Higher order / / A 4.04x10%¢ -4.7 -4.5 -4.1 -3.8 LINA

expressing oligomer

INpro-67R

2The legth and the width are derived from the structural INpro model.
P Knee point and derived values have higher uncertainties as the data base is low.
¢ Nv instead of Nn
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