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1. Experimental procedures

1.1. OSNE peptides production

The TEV (Tobacco Etch Virus) protease was produced
in-house recombinantly in E. coli BL21(DE3)Star,
from a construct containing a hexahistidine tag
(His6).

All peptides were produced in E. coli (strain
BL21(DE3)Star) transformed with the plasmids pre-
sented in the main text. Cells were grown in M9
medium containing 15NH+

4 (0.5 g/L) and 13C-glucose
(2 g/L) as sole sources of nitrogen and carbon for pro-
ducing samples used for NMR assignment, and natu-
ral abundance 12C-glucose (2 g/L) otherwise. Media
were supplemented with kanamycine at 50 µg/mL,
and the expression was induced at an optical den-
sity OD600 = 0.8 by supplementing the medium with
ITPG at 1 mM at 37 °C. Cells were harvested by
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centrifugation (5 min at 5000 g) 4 h later and cell
pellets were stored at −20 °C. Cells were lysed using
sonication in Tris 20 mM, NaCl 150 mM, at pH 7.4
(buffer called “Tris Buffer Saline”, TBS) in presence
of benzonase (E1014 Sigma-Aldrich), lysozyme, pro-
tease inhibitors 1× (EDTA-free cOmplete, Roche)
and 10 mM DTT.

Soluble and insoluble fractions were separated by
15 min of centrifugation at 15,000 g. Oct4-, Nanog-
and Esrrb-peptides were purified from the soluble
fractions. The lysates were loaded on a His-Trap
FF column (5 mL, Cytiva) and eluted using a gradi-
ent of imidazole (in TBS). The eluted fractions were
concentrated, submitted to TEV treatment for 1 h in
TBS+imidazole supplemented with 10 mM DTT, and
then diluted in TBS and re-loaded on the His-Trap
column. Fractions containing the peptide of interest
were submitted to a size-exclusion chromatography
(SEC) in a column (Superdex 16/60 75 pg, Cytiva) pre-
viously equilibrated with Hepes at 10 mM or 20 mM,
or phosphate at 20 mM, and NaCl 50 mM or 150 mM,
at pH 6.8 (low-salt samples for NMR assignments,

ISSN (electronic) : 1878-1543 https://comptes-rendus.academie-sciences.fr/chimie/

https://doi.org/10.5802/crchim.272
https://orcid.org/0000-0003-1628-0249
https://orcid.org/0000-0002-7715-2446
https://orcid.org/0000-0002-9111-8842
https://orcid.org/0000-0002-3264-210X
mailto:francois-xavier.theillet@cnrs.fr
https://comptes-rendus.academie-sciences.fr/chimie/


2 Chafiaa Bouguechtouli et al.

high-salt samples for phosphorylation kinetics or
pull-down assays). For the cysteine-containing pep-
tides, the eluted fractions of interest were immedi-
ately supplemented with DTT or TCEP at 2 mM, con-
centrated and stored at −20 °C. Fresh DTT or TCEP
was supplemented further after thawing before the
NMR experiments.

The constructs containing Sox2(aa1-42),
Sox2(aa115-187) and Sox2(aa234-317)-AviTag-His6
were also purified from the soluble fraction, as ex-
plained above. The other Sox2-constructs were re-
covered from the insoluble fractions of the lysates,
and resolubilized in TBS supplemented with 8 M
urea, loaded on a His-Trap FF column (5 mL, Cytiva)
and eluted using a gradient of imidazole; the eluates
were then supplemented with β-mercaptoethanol
at 50 mM and incubated at room temperature for
15 min, before being dialyzed in TBS supplemented
with DTT at 1 mM, in order to refold the GST domain.
The samples were then submitted to TEV cleavage
in 0.5 M urea, and a second His-Trap purification
was carried out in TBS supplemented with urea at
2 M. The fractions of interest were concentrated and
submitted to a SEC in Hepes at 10 mM or phosphate
at 20 mM, and NaCl 50 mM or 150 mM, urea at 2 M,
at pH 6.8. The samples were concentrated and stored
at −20 °C. Before the NMR experiments, they were
thawed and submitted to 2–3 cycles of concentra-
tion/dilution in Hepes at 20 mM, NaCl at 75 mM to
generate samples in urea at 0.25 or 0.125 M. We paid
attention to avoid precipitation during the concen-
tration steps, because these peptides had a limited
solubility, about 100–150 µM.

We achieved some liquid–liquid phase separation
assays, using DIC microscopy at room temperature in
Ficoll-70 at 100 mg/mL. These were carried out with
Sox2 peptides previously centrifuged during 10 min
at 15,000 g to remove the aggregates: for example,
coacervates were observed at 4 µM of Sox2(aa115-
317_C265A), and some aggregates were rapidly form-
ing under the microscope at 20 µM.

1.2. Production of BirA and biotinylation of
AviTag-peptide chimera

Bacteria transformed with pET21a-BirA were precul-
tured at 37 °C overnight in a Luria-Bertani (LB)
culture medium supplemented with ampicillin at
100 µg/mL. Then, these were cultured in a larger

volume of LB supplemented with ampicillin at
50 µg/mL at 37 °C, and at 30 °C when they reached
an optical density (OD) of 0.4. At an OD = 0.8, the
culture was transferred to 20 °C and the protein ex-
pression was induced by supplementing the medium
with IPTG at 0.5 mM. The incubation was carried out
overnight, the bacteria were harvested by centrifuga-
tion at 4500 g for 5 min and the pellets were stored at
−20 °C.

The purification was carried out at 4 °C. Cells
were lysed using sonication in TBS at pH 7.5 in pres-
ence of 0.5 µL of benzonase (E1014 Sigma-Aldrich),
lysozyme, PMSF at 1 mM (Sigma-Aldrich) and DTT
at 10 mM. The soluble and insoluble fractions were
separated by 15 min centrifugation at 15,000 g. The
lysate (supernatant, soluble fraction) was loaded on
a His-Trap column (His-Trap FF 5 mL, Cytiva) and
eluted in TBS using a gradient of imidazole. The
eluted fractions of interest were concentrated in
presence of DTT at 10 mM, and later submitted to a
SEC in a column (Superdex 16/60 75 pg, Cytiva) previ-
ously equilibrated with TBS at pH 7.5, supplemented
with 10% v/v glycerol. The fractions of interest were
concentrated in presence of DTT at 2 mM. Final
concentrations of BirA were about 100 µM. The ob-
tained sample was aliquoted, flash-frozen and stored
at −80 °C.

The primary sequence of the expressed construct
is:

MKDNTVPLKLIALLANGEFHSGEQLGETLGMSRAAINKHIQTLRDWG
VDVFTVPGKGYSLPEPIQLLNAKQILGQLDGGSVAVLPVIDSTNQYL
LDRIGELKSGDACIAEYQQAGRGRRGRKWFSPFGANLYLSMFWRLEQ
GPAAAIGLSLVIGIVMAEVLRKLGADKVRVKWPNDLYLQDRKLAGIL
VELTGKTGDAAQIVIGAGINMAMRRVEESVVNQGWITLQEAGINLDR
NTLAAMLIRELRAALELFEQEGLAPYLSRWEKLDNFINRPVKLIIGD
KEIFGISRGIDKQGALLLEQDGIIKPWMGGEISLRSAEKKLAAALEH
HHHHH*

1.3. Assignment of NMR signals from OSNE frag-
ments, and structural propensities

Almost all NMR spectra were recorded on a 700 MHz
Bruker Avance Neo spectrometer or a 600 MHz
Bruker Avance II, equipped with cryogenically
cooled triple resonance 1H[13C/15N] probes op-
timized for 1H-detection, a TCI and a TXI, re-
spectively. Assignment spectra of Sox2_aa115-317
were recorded on a 950 MHz Bruker Avance III
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spectrometer, equipped with a cryogenically cooled
triple resonance 1H[13C/15N] probe (TCI). All spectra
were processed in Topspin 3 or Topspin 4. 3D spec-
tra analysis was carried out using CccpNmr 2.4.2.
DSS at 100 µM and 7.5% D2O were added in all
samples.

NMR assignments of backbone amide reso-
nances of uniformly-labeled peptides (13C/15N)
was achieved using BEST-HNCO, -HN(CA)CO,
-HNCACB,[4] and (H)N(CA)NH 3D experiments,
in HEPES at 10 mM, NaCl at 50 mM, DTT or TCEP
at 2 to 5 mM, at pH 6.8 and 283 K, and at peptide
concentrations ranging from 150 to 900 µM in 5 mm
diameter Shigemi tubes.

Assignments of Oct4_aa286-360, Sox2_aa1-42,
Nanog_aa1-85, Esrrb_aa1-102 were carried out at
700 MHz; those of Oct4_aa1-145, Sox2_aa115-236,
His6-AviTag-Sox2_aa234-317_C265A at 600 MHz;
those of Sox2_aa115-317_C265A at 950 MHz.

Oct4_aa286-360: interscan delay: 0.5 s

B-HNCO and were carried out with 1024 (1H) × 96
(13C) × 80 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 22 ppm (15N),

B-HN(CA)CO were carried out with 1024 (1H) × 96
(13C) × 64 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 22 ppm (15N),

B-HNCACB 1024 (1H) × 128 (13C) × 64 (15N) com-
plex points and sweep widths of 12.98 ppm (1H),
60 ppm (13C) and 22 ppm (15N),

B-(H)N(CA)NH with 1024 (1H) × 64 (15N) × 64
(15N) complex points and sweep widths of 12.98 ppm
(1H), and 22 ppm (15N).

Sox2_aa1-42: interscan delay: 0.5 s

B-HNCO and was carried out with 2048 (1H) × 88
(13C) × 88 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 26 ppm (15N),

HN(CA)CO was carried out with 2048 (1H) × 72
(13C) × 72 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 26 ppm (15N),

B-HNCACB 2048 (1H) × 80 (13C) × 80 (15N) com-
plex points and sweep widths of 12.98 ppm (1H),
60 ppm (13C) and 26 ppm (15N),

B-(H)N(CA)NH with 2048 (1H) × 64 (15N) × 64
(15N) complex points and sweep widths of 12.98 ppm
(1H), and 26 ppm (15N).

Esrrb_aa1-102_3Cys->3Ala: interscan delay: 0.5 s

B-HNCO and was carried out with 2048 (1H) × 92
(13C) × 92 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 26 ppm (15N),

HN(CA)CO was carried out with 2048 (1H) × 922
(13C) × 72 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 26 ppm (15N),

B-HNCACB 2048 (1H) × 128 (13C) × 72 (15N) com-
plex points and sweep widths of 12.98 ppm (1H),
60 ppm (13C) and 26 ppm (15N),

B-(H)N(CA)NH with 2048 (1H) × 72 (15N) × 72
(15N) complex points and sweep widths of 12.98 ppm
(1H), and 26 ppm (15N).

Nanog_aa1-85: interscan delay: 0.5 s

B-HNCO was carried out with 1024 (1H) × 96
(13C) × 92 (15N) complex points and sweep widths of
12.98 ppm (1H), 8 ppm (13C) and 26 ppm (15N),

B-HN(CA)CO: 1024 (1H) × 88 (13C) × 72 (15N)
complex points and sweep widths of 12.98 ppm (1H),
8 ppm (13C) and 26 ppm (15N),

B-HNCACB: 1024 (1H) × 96 (13C) × 72 (15N) com-
plex points and sweep widths of 12.98 ppm (1H),
60 ppm (13C) and 22 ppm (15N),

B-(H)N(CA)NH: 1024 (1H) × 72 (15N) × 72 (15N)
complex points and sweep widths of 12.98 ppm (1H),
and 26 ppm (15N).

Oct4_aa1-145: interscan delay: between 0.12 and
0.2 s

B-HNCO was carried out with 1536 (1H) × 92
(13C) × 72 (15N) complex points and sweep widths of
16.6 ppm (1H), 10 ppm (13C) and 24 ppm (15N),

B-HN(CA)CO: 1536 (1H) × 92 (13C) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
10 ppm (13C) and 24 ppm (15N),

B-HNCACB: 1536 (1H) × 128 (13C) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
65 ppm (13C) and 24 ppm (15N),

B-(H)N(CA)NH: 1536 (1H) × 64 (15N) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
and 24 ppm (15N).

Sox2_aa115-236 (together with Sox2_aa1-187): inter-
scan delay: between 0.12 and 0.2 s.

B-HNCO was carried out with 1536 (1H) × 92
(13C) × 64 (15N) complex points and sweep widths of
16.6 ppm (1H), 10 ppm (13C) and 25 ppm (15N),
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B-HN(CA)CO: 1536 (1H) × 64 (13C) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
10 ppm (13C) and 26 ppm (15N),

B-HNCACB: 1536 (1H) × 84 (13C) × 64 (15N) com-
plex points and sweep widths of 16.6 ppm (1H),
65 ppm (13C) and 26 ppm (15N),

B-(H)N(CA)NH: 1536 (1H) × 32 (15N) × 32 (15N)
complex points and sweep widths of 16.6 ppm (1H),
and 24 ppm (15N).

His6-AviTag-Sox2_aa234-317: interscan delay: be-
tween 0.12 and 0.2 s.

B-HNCO was carried out with 1536 (1H) × 92
(13C) × 72 (15N) complex points and sweep widths of
16.6 ppm (1H), 11 ppm (13C) and 24 ppm (15N),

B-HN(CA)CO: 1536 (1H) × 92 (13C) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
11 ppm (13C) and 24 ppm (15N),

B-HNCACB: 1536 (1H) × 128 (13C) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
65 ppm (13C) and 24 ppm (15N),

B-(H)N(CA)NH: 1536 (1H) × 64(15N) × 64 (15N)
complex points and sweep widths of 16.6 ppm (1H),
and 24 ppm (15N).

Sox2_aa115-317_C265A: d1 = 0.2 s.
B-HNCO: 2126 (1H) × 128 (13C) × 128 (15N) com-

plex points and sweep widths of 14 ppm (1H), 7 ppm
(13C) and 22 ppm (15N).

B-HN(CA)CO: 2126 (1H) × 92 (13C) × 92 (15N)
complex points and sweep widths of 14 ppm (1H),
7 ppm (13C) and 22 ppm (15N). Non-uniform sam-
pling at 35%.

B-HNCACB: 2126 (1H) × 128 (13C) × 128 (15N)
complex points and sweep widths of 14 ppm (1H),
60 ppm (13C) and 22 ppm (15N). Non-uniform sam-
pling at 35%.

B-(H)N(CA)NH: 18218(1H) × 92 (15N) × 92 (15N)
complex points and sweep widths of 14 ppm (1H),
and 22 ppm (15N). Non-uniform sampling at 35%.

Spectra were processed with linear prediction of
16 or 32 complex points in both 13C, and 15N dimen-
sions, cosine apodization in 1H and 15N dimensions,
no apodization in 13C dimension, and zero filling to
2048, 512 and 256 complex points in 1H, 13C, and
15N dimensions, respectively. Assignment 2D 1H–
15N HSQC spectra were recorded using at least 1536
(1H) × 256 (15N) complex points and sweep widths
of 16.23 ppm (1H) and 30 ppm (15N), and processed

with zero filling to 4 K and 1 K in the proton and ni-
trogen dimensions, respectively.

1.4. NMR monitoring of phosphorylation re-
actions and production of phosphorylated
peptides

Phosphorylation reactions were carried out using
15N-labeled IDRs at 50 µM, in Hepes 20 mM, NaCl
50 mM, DTT or TCEP at 4 mM, ATP 1.5 mM, MgCl2

at 5 mM, protease inhibitors (Roche), 7.5% D2O,
pH6.8 at 25 °C in 100 µL using 3 mm diameter
Shigemi tubes. We monitored the phosphorylation
kinetics by recording time series of 1H–15N SOFAST-
HMQC spectra on a 600 MHz Bruker Avance II or
a 700 MHz Bruker Avance Neo spectrometer, both
equipped with cryogenically cooled triple resonance
1H[13C/15N] probes optimized for 1H detection.

The kinase was spiked in the IDR sample on
ice just before filling the NMR tube, which was
immediately placed in the spectrometer. About
2 min were necessary to reach a temperature equi-
librium. The automatic shimming procedure was
then executed, and short 1D 1H and 1H(15N-filtered)-
SOFAST-HMQC spectra were recorded before the 2D
spectra.

We recorded 2D spectra during the phosphoryla-
tion reactions as follows: 2D 1H–15N SOFAST-HMQC
experiments were recorded using 2048 (1H) × 96
(15N) complex points and sweep widths of 16.6 ppm
(1H) and 26 ppm (15N), 128 scans and interscan de-
lays of 0.04 s; hence, the acquisition of one spectrum
took 30 min. All spectra were processed zero filling
to 2 K and 1 K in the direct and indirect dimensions,
respectively. No apodization was applied for 1H–15N
SOFAST-HMQC spectra.

After processing spectra in Topspin3, we mea-
sured peak intensities in NMRFAM-SPARKY [1].
Peaks were centered in every spectrum to follow
peak shifting because of pH drifts. Progress curves
were plotted and fitted in Kaleidagraph 4.5. In the
case of the phosphorylation reactions that were not
complete, we used decay curves to normalize phos-
phorylation build-up curves. At the opposite, for the
phosphorylation reactions reaching ∼100%, we used
the phospho-peaks intensities for normalizing the
build-up curves. Detailed descriptions of the meth-
ods can be found in previous reports and published
protocols [2–5].
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1.5. Pull-down assays for interactomic analysis

Mouse Embryonic Stem Cells (mESCs) were har-
vested using a classical trypsin treatment (2×150 cm2

cell culture dishes, 70% confluency). The production
of nuclear extracts was inspired by the procedures
previously published by Gingras and colleagues [6].
Trypsin was blocked, and cell pellets were washed
three times in PBS, before being resuspended in a
first gentle lysis buffer containing HEPES at 10 mM,
KCl at 10 mM, EDTA at 0.5 mM, DTT at 1 mM, PMSF
at 0.5 mM, 1% v/v NP40. After 10 min on ice, the cells
were centrifuged 10 min at 15,000 g. The supernatant
containing the cytosolic fraction was discarded, and
the pellets containing the nuclei were resuspended in
a second lysis buffer containing HEPES at 20 mM, KCl
at 250 mM, EDTA at 0.5 mM, DTT at 1 mM, PMSF
at 0.5 mM, phosphatase inhibitors (2× PhosSTOP,
Roche), 5% v/v glycerol, supplemented with 2 µL
of benzonase (>250 units/µL, E1014 Sigma-Aldrich),
before being sonicated on ice using a microtip son-
icator and 3 pulses of 10 seconds. The lysis of nu-
clei was verified visually under the microscope using
a cell counting chamber. The extract concentration
used for the pull-downs was about 5 mg/mL, as mea-
sured by Bradford protein assay.

The pull-down assays were executed using 25 µL
of streptavidin-coated magnetic beads (Magbeads
streptavidine, Genscript), i.e. 50 µL of resuspended
beads in the storing buffer. After every step described
below, the tubes were placed on a magnetic rack to
collect the beads, while the supernatant was re-
moved with a pipette. The fresh beads were washed
3 times during 5 min in 500 µL of a PBS buffer.
1 nmol of biotinylated (using BirA, see above) AviTag-
chimera peptides (either AviTag-Sox2(aa115-240),
AviTag-Sox2(aa234-317_C265A), phospho-AviTag-
Sox2(aa115-240), or phospho-AviTag-Sox2(aa234-
317_C265A)) were diluted in 500 µL of PBS and in-
cubated with the beads during one hour at room
temperature under rotary agitation. The supernatant
was then removed, the beads were washed 3 times
during 5 min in 500 µL of a PBS buffer.

The mESCs extract (200 µL, generated from 15
million cells) was mixed with the beads, and then in-
cubated during one hour at room temperature un-
der rotary agitation. The supernatant was removed
and the beads were washed 3 times during 5 min in
500 µL of a buffer containing HEPES at 20 mM, KCl

at 250 mM, EDTA at 0.5 mM, DTT at 1 mM, PMSF at
0.5 mM + PhosSTOP 1×.

1.6. Mass spectrometry-based proteomics analy-
sis of pull-down assays

1.6.1. Sample preparation

The beads were resuspended in 100 µL of
25 mM NH4HCO3 and digested by adding 0.2 µg
of trypsin/LysC (Promega) for 1 h at 37 °C. Samples
were then loaded into custom-made C18 StageTips
packed by stacking three AttractSPE® disk (#SPE-
Disks-Bio-C18-100.47.20 Affinisep) into a 200 µL
micropipette tip for desalting. Peptides were eluted
using a ratio of 40:60 CH3CN:H2O + 0.1% formic
acid and vacuum concentrated to dryness with a
SpeedVac apparatus. Peptides were reconstituted in
10 µL of injection buffer in 0.3% trifluoroacetic acid
(TFA) before liquid chromatography-tandem mass
spectrometry (LC-MS/MS) analysis.

1.6.2. LC-MS/MS analysis

Online chromatography was performed with an
RSLCnano system (Ultimate 3000, Thermo Scientific)
coupled to an Orbitrap Fusion Tribrid mass spec-
trometer (Thermo Scientific). Peptides were trapped
on a C18 column (75 µm inner diameter × 2 cm;
nanoViper Acclaim PepMapTM 100, Thermo Scien-
tific) with buffer A (2/98 MeCN/H2O in 0.1% formic
acid) at a flow rate of 4.0 µL/min over 4 min. Sep-
aration was performed on a 50 cm × 75 µm C18
column (nanoViper Acclaim PepMapTM RSLC, 2 µm,
100 Å, Thermo Scientific) regulated to a temperature
of 55 °C with a linear gradient of 5% to 25% buffer B
(100% MeCN in 0.1% formic acid) at a flow rate of
300 nL/min over 100 min. Peptides were ionized by a
nanospray ionization (NSI) ion source at 2.2 kV. Full-
scan MS in the Orbitrap was set at a scan range of
400–1500 with a resolution at 120,000 and ions from
each full scan were fragmented in higher-energy col-
lisional dissociation mode (HCD) and analyzed in the
linear ion trap in rapid mode. The fragmentation
was set top speed mode in data-dependent analysis
(DDA). We selected ions with charge state from 2+ to
7+ for screening. Normalized collision energy (NCE)
was set to 30, AGC target to 20,000 and the dynamic
exclusion to 30 s.
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1.6.3. Data analysis

For identification, the datasets were searched
against the Mus Musculus (UP000000589) UniProt
database using Sequest HT through proteome dis-
coverer (version 2.2). Enzyme specificity was set
to trypsin and a maximum of two miss cleav-
ages sites were allowed. Oxidized methionine,
phosphorylation of serines, threonines and ty-
rosines, carbamidomethylation of cysteines and
N-terminal acetylation were set as variable mod-
ifications. Maximum allowed mass deviation was
set to 10 ppm for monoisotopic precursor ions
and 0.6 Da for MS/MS peaks. The resulting files
were further processed using myProMS v3.9.3
(https://github.com/bioinfo-pf-curie/myproms;
Poullet et al. [7]). False-discovery rate (FDR) was
calculated using Percolator [8] and was set to 1%
at the peptide level for the whole study. Label-free
quantification was performed using peptide ex-
tracted ion chromatograms (XICs), computed with
MassChroQ [9] v.2.2.1. For protein quantification,
XICs from proteotypic peptides shared between
compared conditions (TopN matching) were used,
missed cleavages and peptide modifications were
not allowed. Median and scale normalization at pep-
tide level was applied on the total signal to correct
the XICs for each biological replicate (N = 2). To esti-
mate the significance of the change in protein abun-
dance, a linear model (adjusted on peptides and
biological replicates) was performed, and p-values
were adjusted using the Benjamini–Hochberg FDR
procedure.

The mass spectrometry proteomics raw data have
been deposited to the ProteomeXchange Consortium

via the PRIDE partner repository dataset [10]: identi-
fier PXD 040573 (reviewer_pxd040573@ebi.ac.uk and
Password: sVM686zJ).

1.7. Recombinant production of Pin1 and NMR
analysis of its interaction with Sox2 or
phospho-Sox2

The plasmid containing the gene coding for the
Pin1-WW domain was a kind gift from Isabelle Lan-
drieu. The production was executed according to
the previously published protocol [11]. The NMR
analysis of binding with phosphoSox2(aa115-240)
were performed with the GST-Pin1-WW construct
and 15N-labeled Sox2(aa115-240) mixed in stoichio-
metric proportions, either at 50 or 10 µM for non-
phospho and phosphoSox2, respectively. The solu-
tion contained Hepes at 20 mM, NaCl at 50 mM, urea
at 0.25 mM (left-overs from Sox2(aa115-240) stock,
stored at 2 M urea for solubility, see above), 5% D2O
and DSS at 0.1 mM, at pH = 7.0. The 2D 1H–15N
SOFAST-HMQC spectra were recorded at 283 K, us-
ing a 600 MHz Bruker Avance II equipped with a cryo-
genically cooled triple resonance 1H[13C/15N] probe
and a 5 mm diameter Shigemi tube.

The experiments were recorded using 1536 (1H)
× 128 (15N) complex points and sweep widths of
16.0 ppm (1H) and 264 ppm (15N), 64 or 128 scans
and interscan delays of 0.04 s. The spectra were pro-
cessed with zero filling to 2 K and 1 K in the direct and
indirect dimensions, respectively. Cosine apodiza-
tion was applied in both dimensions. After process-
ing spectra in Topspin3, we measured peak intensi-
ties in NMRFAM-SPARKY [1], and plotted the inten-
sity ratios in Kaleidagraph 4.5.

https://github.com/bioinfo-pf-curie/myproms
mailto:reviewer_pxd040573@ebi.ac.uk
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2. Supplementary figures

Supplementary Figure S1. Overlays of 2D 1H–15N HSQC spectra of Sox2(aa115-317_C265A) and
Sox2(aa115-187), Sox2(aa115-236) and Sox2(aa115-282_C265A). These spectra have been recorded in a
buffer containing urea at 0.25 M, except for Sox2(aa115-187), at 283 K and 700 MHz.
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Supplementary Figure S2. Caption continued on next page.
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Supplementary Figure S2. (cont.) (a) Overlay of 2D 1H–15N HSQC spectra of Esrrb(aa1-102_C12A-
C72A-C91A) (black) and Esrrb(aa1-102_C12A-C91A) (green); (b) chemical shift perturbations between
the two constructs in (a) using ∆δ = [(∆δ2

1H + (∆δ15N/5)2)/2]1/2; (c) overlay of 2D 1H–15N HSQC spectra
of Esrrb(aa1-102_C12A-C72A-C91A) (black) and Esrrb(aa1-102_C12A-C72A) (orange); (d) chemical shift
perturbations between the two constructs in (a); (e) 2D 1H–15N HSQC spectrum of the N-terminal IDRs of
human Esrrb(aa1-102_C12A-C72A-C91A), the labels indicating the assignments; (f) primary structure of
human Esrrb, and Secondary structure propensities of Esrrb(aa1-102_C12A-C72A-C91A) and Esrrb(aa1-
102_C12A-C72A) calculated from the experimental chemical shifts of the peptide backbone Cα and Cβ,
using the ncSPC algorithm [12,13].

Supplementary Figure S3. (a) Overlay of 2D 1H–15N HSQC spectra of GST-His6-Tev-Esrrb(aa1-102_
C12A-C72A-C91A) (black), Esrrb(aa1-102_C12A-C72A-C91A) (red) and GST-His6-Tev (blue); (b) chem-
ical shift perturbations between the GST-His6-Tev-Esrrb(aa1-102_C12A-C72A-C91A) and Esrrb(aa1-
102_C12A-C72A-C91A) after TEV cleavage, using ∆δ= [(∆δ2

1H + (∆δ15N/5)2)/2]1/2.
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Supplementary Figure S4. Secondary structure propensities calculated from the experimental chemical
shifts of the peptide backbone HN, NH, CO, Cα and Cβ, using the δ2D algorithm [14].
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Supplementary Figure S5. Liquid–liquid phase separation of Sox2_aa115-317 at 4 µM in PBS supple-
mented with Ficoll70 at 100 g/L, observed under differential interference contrast (DIC) (TCS SP8-X
inversed FALCON, Leica, 63× PLAN oil immersion implemented with DIC, Numerical Aperture: 1.4,
Leica).

Supplementary Figure S6. (a–c) SDS-PAGE analysis of binding assays: 1 nmol of biotinylated AviTag-
IDRs (Input: Inp.) were incubated with 25 µL of streptavidin-coated magnetic beads; the 3 washing steps
showed the stability of the binding; the elutions were performed with a Laemmli buffer, which provokes
also the release of the streptavidine, whose band is shown in the last lane and unfortunately overlaps with
the AviTag-IDRs constructs here. (d) We show here one of our tests with a batch of AviTag-Sox2(aa115-
317_C265A), which was partially proteolyzed; this is to show that one of the peptides that do not contain
the AviTag is removed by the first wash.
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3. Supplementary material 3: protein sequences

3.1. GB1

QYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG

3.2. Oct4

3.2.1. Sequence alignment: mammals
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>oct4-human
MAGHLASDFAFSPPPGGGGDGPGGPEPGWVDPRTWLSFQGPPGGPGIGPGVGPGSEVWGIPPCPPPYEFC
GGMAYCGPQVGVGLVPQGGLETSQPEGEAGVGVESNSDGASPEPCTVTPGAVKLEKEKLEQNPEESQDIK
ALQKELEQFAKLLKQKRITLGYTQADVGLTLGVLFGKVFSQTTICRFEALQLSFKNMCKLRPLLQKWVEE
ADNNENLQEICKAETLVQARKRKRTSIENRVRGNLENLFLQCPKPTLQQISHIAQQLGLEKDVVRVWFCN
RRQKGKRSSSDYAQREDFEAAGSPFSGGPVSFPLAPGPHFGTPGYGSPHFTALYSSVPFPEGEAFPPVSV
TTLGSPMHSN

3.2.2. Sequence alignment: vertebrates
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3.2.3. Disorder prediction

https://st-protein.chem.au.dk/odinpred
https://www.nature.com/articles/s41598-020-71716-1

3.2.4. Coding DNA sequences, produced protein constructs

Oct4-aa1-145

Synthesized sequence:
Ccgcgggtgagaacctgtacttccaaggcatggcgggtcacctggcgagcgattttgcgtttagcccgccgccgggtggtggtggtgacggtcc
gggtggcccggaaccgggttgggtggatccgcgtacctggctgagcttccaaggtccgccgggtggcccgggtattggtccgggtgtgggcccg
ggtagcgaggtttggggtattccgccgtgcccgccgccgtacgaattttgcggtggcatggcgtattgcggtccgcaagtgggcgttggtctgg
ttccgcaaggtggcctggaaaccagccagccggagggtgaagcgggcgtgggtgttgagagcaacagcgatggtgcgagcccggaaccgtgcac
cgtgaccccgggtgcggttaagctggagaaggaaaaactggagcagaacccggaggaaagccaagatatcaaggcgctgcagaaagaaaacctg
tactttcaaggtggcgcgggtggcgcgggtggccagtataaactgattctgaacggcaagaccctgaaaggtgaaaccaccaccgaagcggtgg
atgcggcgaccgctgagaaggttttcaaacagtacgcgaacgacaacggcgtggatggcgagtggacctatgacgatgcgaccaagacctttac
cgttaccgaaggtggctaaaagctt

Translates into:
AGENLYFQGMAGHLASDFAFSPPPGGGGDGPGGPEPGWVDPRTWLSFQGPPGGPGIGPGVGPGSEVWGIPPCPPPYEFCGGMAYCGPQVGVGLV
PQGGLETSQPEGEAGVGVESNSDGASPEPCTVTPGAVKLEKEKLEQNPEESQDIKALQKENLYFQGGAGGAGGQYKLILNGKTLKGETTTEAVD
AATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG*

After TEV-cleavage (leaving 1 Gly in N-ter, and ENLYFQ in C-ter) :

10 20 30 40 50 60
G MAGHLASDFA FSPPPGGGGD GPGGPEPGWV DPRTWLSFQG PPGGPGIGPG VGPGSEVWGI

70 80 90 100 110 120
PPCPPPYEFC GGMAYCGPQV GVGLVPQGGL ETSQPEGEAG VGVESNSDGA SPEPCTVTPG

130 140
AVKLEKEKLE QNPEESQDIK ALQKENLYFQ

https://st-protein.chem.au.dk/odinpred
https://www.nature.com/articles/s41598-020-71716-1
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Oct4-aa286-360

Synthesized sequence:
Ccgcgggtgagaacctgtactttcagggcaagcgtagcagcagcgactatgcgcaacgtgaggatttcgaagcggcgggtagcccgtttagcgg
tggcccggtgagcttcccgctggcgccgggtccgcactttggtaccccgggttatggcagcccgcacttcaccgcgctgtatagcagcgttccg
ttcccggagggtgaagcgtttccgccggtgagcgttaccaccctgggcagcccgatgcacagcaacgaaaatctgtactttcagggtggcgcgg
gtggcgcgggtggccaatataagctgatcctgaacggcaagaccctgaaaggcgaaaccaccaccgaagcggtggatgcggcgaccgctgagaa
ggtttttaaacagtacgcgaacgacaacggtgtggatggcgagtggacctatgacgatgcgaccaaaaccttcaccgttaccgaaggtggctaa
aagctt

Translates into:
AGENLYFQGKRSSSDYAQREDFEAAGSPFSGGPVSFPLAPGPHFGTPGYGSPHFTALYSSVPFPEGEAFPPVSVTTLGSPMHSNENLYFQGGAG
GAGGQYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG*

After TEV-cleavage (leaving 1 Gly in N-ter, and ENLYFQ in C-ter) :

290 300
G KRSSS DYAQREDFEA

310 320 330 340 350 360
AGSPFSGGPV SFPLAPGPHF GTPGYGSPHF TALYSSVPFP EGEAFPPVSV TTLGSPMHSN ENLYFQG
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3.3. Sox2

3.3.1. Sequence alignment: mammals

>sox2-human
MYNMMETELKPPGPQQTSGGGGGNSTAAAAGGNQKNSPDRVKRPMNAFMVWSRGQRRKMAQENPKMHNSE
ISKRLGAEWKLLSETEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTKTLMKKDKYTLPGGLLAPGGNSMA
SGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNAHGAAQMQPMHRYDVSALQYNSM
TSSQTYMNGSPTYSMSYSQQGTPGMALGSMGSVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMISMYLPG
AEVPEPAAPSRLHMSQHYQSGPVPGTAINGTLPLSHM
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3.3.2. Sequence alignment: vertebrates

3.3.3. Disorder prediction

3.3.4. Coding DNA sequences, produced protein constructs

Sox2-aa1-42

Synthesized sequence :
ccgcgggtgagaacctgtacttccagggcatgtataacatgatggaaaccgaactgaagccgccgggtccgcagcaaaccagcggtggcggtgg
cggtaacagcaccgctgcggcggcgggtggtaaccaaaagaacagcccggaccgtgtgaaataaaagctt
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Translates into :
AGENLYFQGMYNMMETELKPPGPQQTSGGGGGNSTAAAAGGNQKNSPDRVK*

After TEV-cleavage (leaving 1 Gly in N-ter) :

10 20 30 40
G MYNMMETEL KPPGPQQTSG GGGGNSTAAA AGGNQKNSPD RVK

Sox2-aa115-317_C265A

Synthesized sequence :
cgcgggtgagaacctgtacttccagggcaagaccaaaaccctgatgaagaaagacaagtataccctgccgggtggcctgctggcgccgggtggc
aacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtatggacagctacgcgcacatgaacggttggagca
acggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaacgcgcatggtgcggcgcagatgcaaccgatgcaccg
ttacgatgttagcgcgctgcagtataacagcatgaccagcagccaaacctatatgaacggcagcccgacctacagcatgagctatagccaacaa
ggtaccccgggtatggcgctgggtagcatgggcagcgtggttaaaagcgaagcgagcagcagcccgccggtggttaccagcagcagccacagcc
gtgcgccggcgcaagcgggtgacctgcgtgatatgatcagcatgtacctgccgggtgcggaagtgccggaaccggctgcgccgagccgtctgca
catgagccagcactatcaaagcggtccggttccgggcaccgcgattaacggtaccctgccgctgagccacatgtaaaagctt

Translates into :
AGENLYFQGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNAHGAAQMQPMHR
YDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDMISMYLPGAEVPEPAAPSRLH
MSQHYQSGPVPGTAINGTLPLSHM*

After TEV-cleavage (leaving 1 Gly in N-ter) :

120
G KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190 200 210 220 230 240
PQHPGLNAHG AAQMQPMHRY DVSALQYNSM TSSQTYMNGS PTYSMSYSQQ GTPGMALGSM

250 260 270 280 290 300
GSVVKSEASS SPPVVTSSSH SRAPAQAGDL RDMISMYLPG AEVPEPAAPS RLHMSQHYQS

310
GPVPGTAING TLPLSHM

Sox2-aa115-187

Coding sequence – mutation from Sox2-aa115-317_C265A :
Ccgcgggtgagaacctgtacttccagggcaagaccaaaaccctgatgaagaaagacaagtataccctgccgggtggcctgctggcgccgggtgg
caacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtatggacagctacgcgcacatgaacggttggagc
aacggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaactaaaagctt

Translates into :
AGENLYFQGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLN*
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After TEV-cleavage (leaving 1 Gly in N-ter) :

120
G KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190
PQHPGLN

Sox2-aa115-236

Coding sequence – mutation from Sox2-aa115-317_C265A :
ccgcgggtgagaacctgtacttccagggcaagaccaaaaccctgatgaagaaagacaagtataccctgccgggtggcctgctggcgccgggtgg
caacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtatggacagctacgcgcacatgaacggttggagc
aacggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaacgcgcatggtgcggcgcagatgcaaccgatgcacc
gttacgatgttagcgcgctgcagtataacagcatgaccagcagccaaacctatatgaacggcagcccgacctacagcatgagctatagccaaca
aggtaccccgggtatggcgtaaaagctt

Translates into :
AGENLYFQGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNAHGAAQMQPMHR
YDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMA*

After TEV-cleavage (leaving 1 Gly in N-ter) :

120
G KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190 200 210 220 230 240
PQHPGLNAHG AAQMQPMHRY DVSALQYNSM TSSQTYMNGS PTYSMSYSQQ GTPGMA

Sox2-aa115-282_C265A

Coding sequence – mutation from Sox2-aa115-317_C265A :
ccgcgggtgagaacctgtacttccagggcaagaccaaaaccctgatgaagaaagacaagtataccctgccgggtggcctgctggcgccgggtgg
caacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtatggacagctacgcgcacatgaacggttggagc
aacggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaacgcgcatggtgcggcgcagatgcaaccgatgcacc
gttacgatgttagcgcgctgcagtataacagcatgaccagcagccaaacctatatgaacggcagcccgacctacagcatgagctatagccaaca
aggtaccccgggtatggcgctgggtagcatgggcagcgtggttaaaagcgaagcgagcagcagcccgccggtggttaccagcagcagccacagc
cgtgcgccggcgcaagcgggtgacctgcgtgatatgatcagcatgtacctgccgggtgcggaataaaagctt

Translates into :
AGENLYFQGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNAHGAAQMQPMHR
YDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDMISMYLPGAE*
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After TEV-cleavage (leaving 1 Gly in N-ter) :

120
G KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190 200 210 220 230 240
PQHPGLNAHG AAQMQPMHRY DVSALQYNSM TSSQTYMNGS PTYSMSYSQQ GTPGMALGSM

250 260 270 280
GSVVKSEASS SPPVVTSSSH SRAPAQAGDL RDMISMYLPG AE

AviTag-Sox2-115-317_C265A

Coding sequence – mutation from Sox2-aa115-317_C265A :
Ggtaccggcctgaacgacatttttgaagcgcagaagatcgagtggcacgagggcgcgggcaagaccaagaccctgatgaagaaggacaagtata
ccctgccgggtggcctgctggcgccgggtggcaacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtat
ggacagctacgcgcacatgaacggttggagcaacggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaacgcg
catggtgcggcgcagatgcaaccgatgcaccgttacgacgttagcgcgctgcagtataacagcatgaccagcagccaaacctatatgaacggta
gcccgacctacagcatgagctatagccaacagggcaccccgggtatggcgctgggtagcatgggcagcgtggttaaaagcgaggcgagcagcag
cccgccggtggttaccagcagcagccacagccgtgcgccggcgcaggcgggtgacctgcgtgatatgatcagcatgtacctgccgggtgcggaa
gtgccggaaccggcggcgccgagccgtctgcacatgagccaacactatcagagcggtccggttccgggcaccgcgattaacggcaccctgccgc
tgagccatatgtaaaagctt

Translates into :
GTGLNDIFEAQKIEWHEGAGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNA
HGAAQMQPMHRYDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDMISMYLPGAE
VPEPAAPSRLHMSQHYQSGPVPGTAINGTLPLSHM*

Expressed peptide:
MAHHHHHHVGTGLNDIFEAQKIEWHEGAGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLG
YPQHPGLNAHGAAQMQPMHRYDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDM
ISMYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAINGTLPLSHM*

120
MAHHHHHHVGTGLNDIFEAQKIEWHEGAGG KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190 200 210 220 230 240
PQHPGLNAHG AAQMQPMHRY DVSALQYNSM TSSQTYMNGS PTYSMSYSQQ GTPGMALGSM

250 260 270 280 290 300
GSVVKSEASS SPPVVTSSSH SRAPAQAGDL RDMISMYLPG AEVPEPAAPS RLHMSQHYQS

310
GPVPGTAING TLPLSHM
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AviTag-Sox2-115-240

Coding sequence – mutation from Sox2-aa115-317_C265A :
Ggtaccggcctgaacgacatttttgaagcgcagaagatcgagtggcacgagggcgcgggcaagaccaagaccctgatgaagaaggacaagtata
ccctgccgggtggcctgctggcgccgggtggcaacagcatggcgagcggtgtgggcgttggtgcgggcctgggtgcgggcgtgaaccagcgtat
ggacagctacgcgcacatgaacggttggagcaacggcagctacagcatgatgcaggatcaactgggttatccgcaacatccgggtctgaacgcg
catggtgcggcgcagatgcaaccgatgcaccgttacgacgttagcgcgctgcagtataacagcatgaccagcagccaaacctatatgaacggta
gcccgacctacagcatgagctatagccaacagggcaccccgggtatggcgctgggtagcatgtaaaagctt

Translates into :
GTGLNDIFEAQKIEWHEGAGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLGYPQHPGLNA
HGAAQMQPMHRYDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSM*

Expressed peptide:
MAHHHHHHVGTGLNDIFEAQKIEWHEGAGKTKTLMKKDKYTLPGGLLAPGGNSMASGVGVGAGLGAGVNQRMDSYAHMNGWSNGSYSMMQDQLG
YPQHPGLNAHGAAQMQPMHRYDVSALQYNSMTSSQTYMNGSPTYSMSYSQQGTPGMALGSM*

120
MAHHHHHHVGTGLNDIFEAQKIEWHEGAGG KTKTLM

130 140 150 160 170 180
KKDKYTLPGG LLAPGGNSMA SGVGVGAGLG AGVNQRMDSY AHMNGWSNGS YSMMQDQLGY

190 200 210 220 230 240
PQHPGLNAHG AAQMQPMHRY DVSALQYNSM TSSQTYMNGS PTYSMSYSQQ GTPGMALGSM

AviTag-Sox2-234-317_C265A

Coding sequence – mutation from Sox2-aa115-317_C265A :
ggtaccggcctgaacgacatttttgaagcgcagaagatcgagtggcacgagggcgcgggtatggcgctgggtagcatgggcagcgtggttaaaa
gcgaggcgagcagcagcccgccggtggttaccagcagcagccacagccgtgcgccggcgcaggcgggtgacctgcgtgatatgatcagcatgta
cctgccgggtgcggaagtgccggaaccggcggcgccgagccgtctgcacatgagccaacactatcagagcggtccggttccgggcaccgcgatt
aacggcaccctgccgctgagccatatgtaaaagctt

Translates into :
GTGLNDIFEAQKIEWHEGAGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDMISMYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI
NGTLPLSHM*

Expressed peptide:
MAHHHHHHVGTGLNDIFEAQKIEWHEGAGMALGSMGSVVKSEASSSPPVVTSSSHSRAPAQAGDLRDMISMYLPGAEVPEPAAPSRLHMSQHYQ
SGPVPGTAINGTLPLSHM*

140
MAHHHHHHVGTGLNDIFEAQKIEWHEGAG MALGSM

250 260 270 280 290 300
GSVVKSEASS SPPVVTSSSH SRAPAQAGDL RDMISMYLPG AEVPEPAAPS RLHMSQHYQS

310
GPVPGTAING TLPLSHM
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3.4. Nanog

3.4.1. Sequence alignment: mammals

>Nanog-human
MSVDPACPQSLPCFEASDCKESSPMPVICGPEENYPSLQMSSAEMPHTETVSPLPSSMDLLIQDSPDSST
SPKGKQPTSAEKSVAKKEDKVPVKKQKTRTVFSSTQLCVLNDRFQRQKYLSLQQMQELSNILNLSYKQVK
TWFQNQRMKSKRWQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQT
QNIQSWSNHSWNTQTWCTQSWNNQAWNSPFYNCGEESLQSCMQFQPNSPASDLEAALEAAGEGLNVIQQT
TRYFSTPQTMDLFLNYSMNMQPEDV
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3.4.2. Sequence alignment: vertebrates

3.4.3. Disorder prediction

3.4.4. Coding DNA sequences, produced protein constructs

Nanog-aa1-85

Name Genscript : TEV-NanogNter

Coding sequence (mutated from Nanog-aa1-85-Tev):
Caattggtgaaaatctgtacttccagggcatgtccgtcgatccggcgtgtccgcagagcctgccgtgctttgaagcgagcgactgtaaagaatc
gagcccgatgccggtcatttgcggcccggaagaaaactatccgtctctgcagatgagctctgcagaaatgccgcatacggaaaccgtgagcccg
ctgccgagttccatggatctgctgatccaggatagtccggactcatcgacgtccccgaaaggtaaacaaccgaccagcgcggaaaaatctgtgg
cctaaaagctt

Translates into :
IGENLYFQGMSVDPACPQSLPCFEASDCKESSPMPVICGPEENYPSLQMSSAEMPHTETVSPLPSSMDLLIQDSPDSSTSPKGKQPTSAEKSVA
*

Before TEV-cleavage:

GST-His-Tev_NanogCter_aa1-85

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISM
LEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQ
IDKYLKSSKYIAWPLQGWQATFGGGDHPPKSDGSTSGSGHHHHHHSAGLVPRGSTAIGENLYFQGMSVDPACPQSLPCFEASDCKESSPMPVIC
GPEENYPSLQMSSAEMPHTETVSPLPSSMDLLIQDSPDSSTSPKGKQPTSAEKSVA*

Number of amino acids: 338
Molecular weight: 38016.43
Theoretical pI: 5.54
Total number of negatively charged residues (Asp + Glu): 47
Total number of positively charged residues (Arg + Lys): 35
Ext. coefficient 46340
Abs 0.1% (=1 g/l) 1.219, assuming all pairs of Cys residues form cystines
Ext. coefficient 45840
Abs 0.1% (=1 g/l) 1.206, assuming all Cys residues are reduced
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After Tev-cleavage (leaving 1 Gly in N-ter) :
GMSVDPACPQSLPCFEASDCKESSPMPVICGPEENYPSLQMSSAEMPHTETVSPLPSSMDLLIQDSPDSSTSPKGKQPTSAEKSVA

10 20 30 40 50 60
G MSVDPACPQS LPCFEASDCK ESSPMPVICG PEENYPSLQM SSAEMPHTET VSPLPSSMDL

70 80
LIQDSPDSST SPKGKQPTSA EKSVA

Nanog-aa154-305-Tev

Synthesized sequence :
Ccgcgggtgagaacctgtacttccaaggcatggcgggtcacctggcgagcgattttgcgtttagcccgccgccgggtggtggtggtgacggtcc
gggtggcccggaaccgggttgggtggatccgcgtacctggctgagcttccaaggtccgccgggtggcccgggtattggtccgggtgtgggcccg
ggtagcgaggtttggggtattccgccgtgcccgccgccgtacgaattttgcggtggcatggcgtattgcggtccgcaagtgggcgttggtctgg
ttccgcaaggtggcctggaaaccagccagccggagggtgaagcgggcgtgggtgttgagagcaacagcgatggtgcgagcccggaaccgtgcac
cgtgaccccgggtgcggttaagctggagaaggaaaaactggagcagaacccggaggaaagccaagatatcaaggcgctgcagaaagaaaacctg
tactttcaaggtggcgcgggtggcgcgggtggccagtataaactgattctgaacggcaagaccctgaaaggtgaaaccaccaccgaagcggtgg
atgcggcgaccgctgagaaggttttcaaacagtacgcgaacgacaacggcgtggatggcgagtggacctatgacgatgcgaccaagacctttac
cgttaccgaaggtggctaaaagctt

Translates into :
ENLYFQGQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPF
YNCGEESLQSCMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDVENLYFQGGAGGAGGQYKLILNGKTLKGET
TTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG*

Bfore TEV-cleavage:

GST-His-Tev_NanogCter_aa154-305_Tev-GB1 from pET41a+

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISM
LEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQ
IDKYLKSSKYIAWPLQGWQATFGGGDHPPKSDGSTSGSGHHHHHHSAGLVPRGSTAIGMKETAENLYFQGQKNNWPKNSNGVTQKASAPTYPSL
YSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPFYNCGEESLQSCMQFQPNSPASDLEAALEAAG
EGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDVENLYFQGGAGGAGGQYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDD
ATKTFTVTEGG

After Tev-cleavage (leaving 1 Gly in N-ter and ENLYFQ in C-ter) :

GQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPFYNCGEE
SLQSCMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDVENLYFQ

160 170 180
G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210 220 230 240
YHQGCLVNPT GNLPMWSNQT WNNSTWSNQT QNIQSWSNHS WNTQTWCTQS WNNQAWNSPF

250 260 270 280 290 300
YNCGEESLQS CMQFQPNSPA SDLEAALEAA GEGLNVIQQT TRYFSTPQTM DLFLNYSMNM

QPEDV ENLYFQ
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Nanog-aa154-305

Coding sequence (mutated from Nanog-aa154-305-Tev):
ccgcgggtgaaaacctgtacttccagggtcaaaagaacaactggccgaaaaacagcaacggtgtgacccaaaaggcgagcgcgccgacctatcc
gagcctgtacagcagctatcaccagggttgcctggttaacccgaccggcaacctgccgatgtggagcaaccaaacctggaacaacagcacctgg
agcaaccagacccaaaacatccagagctggagcaaccacagctggaacacccagacctggtgcacccaaagctggaacaaccaggcgtggaaca
gcccgttctacaactgcggcgaggaaagcctgcaaagctgcatgcagtttcaaccgaacagcccggcgagcgacctggaggcggcgctggaagc
ggcgggtgaaggcctgaacgtgatccagcaaaccacccgttacttcagcaccccgcaaaccatggacctgtttctgaactatagcatgaacatg
cagccggaggatgtttaaaagctt

Translates into :
ENLYFQGQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPF
YNCGEESLQSCMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDVENLYFQGGAGGAGGQYKLILNGKTLKGET
TTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG*

After Tev-cleavage (leaving 1 Gly in N-ter) :

GQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPFYNCGEE
SLQSCMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDV*

160 170 180
G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210 220 230 240
YHQGCLVNPT GNLPMWSNQT WNNSTWSNQT QNIQSWSNHS WNTQTWCTQS WNNQAWNSPF

250 260 270 280 290 300
YNCGEESLQS CMQFQPNSPA SDLEAALEAA GEGLNVIQQT TRYFSTPQTM DLFLNYSMNM

QPEDV

Nanog-aa154-215-Tev

Coding sequence (mutated from Nanog-aa154-305-Tev):
Ccgcgggtgaaaacctgtacttccagggtcaaaagaacaactggccgaaaaacagcaacggtgtgacccaaaaggcgagcgcgccgacctatcc
gagcctgtacagcagctatcaccagggttgcctggttaacccgaccggcaacctgccgatgtggagcaaccaaacctggaacaacagcacctgg
agcaaccagacccaaaacatccagagcgaaaacctgtactttcaaggtggcgcgggtggcgcgggtggccagtataagctgattctgaacggca
agaccctgaaaggcgaaaccaccaccgaggcggtggatgcggcgaccgctgagaaggttttcaaacagtacgcgaacgacaacggtgtggatgg
cgaatggacctatgacgatgcgaccaaaacctttaccgttaccgagggtggctaaaagctt

Translates into:

AGENLYFQGQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSENLYFQGGAGGAGGQYKLILNGK
TLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGG

After Tev-cleavage (leaving 1 Gly in N-ter and ENLYFQ in C-ter) :

GQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSENLYFQ
160 170 180

G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210
YHQGCLVNPT GNLPMWSNQT WNNSTWSNQT QNIQS ENLYFQ
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Nanog-aa154-272-Tev

Coding sequence (mutated from Nanog-aa154-305-Tev):
Ccgcgggtgaaaacctgtacttccagggtcaaaagaacaactggccgaaaaacagcaacggtgtgacccaaaaggcgagcgcgccgacctatcc
gagcctgtacagcagctatcaccagggttgcctggttaacccgaccggcaacctgccgatgtggagcaaccaaacctggaacaacagcacctgg
agcaaccagacccaaaacatccagagctggagcaaccacagctggaacacccagacctggtgcacccaaagctggaacaaccaggcgtggaaca
gcccgttctacaactgcggcgaggaaagcctgcaaagctgcatgcagtttcaaccgaacagcccggcgagcgacctggaggcggcgctggaagc
ggcgggtgaagaaaacctgtactttcaaggtggcgcgggtggcgcgggtggccagtataagctgattctgaacggcaagaccctgaaaggcgaa
accaccaccgaggcggtggatgcggcgaccgctgagaaggttttcaaacagtacgcgaacgacaacggtgtggatggcgaatggacctatgacg
atgcgaccaaaacctttaccgttaccgagggtggctaaaagctt

Translates into:
AGENLYFQGQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNS
PFYNCGEESLQSCMQFQPNSPASDLEAALEAAGEENLYFQGGAGGAGGQYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDD
ATKTFTVTEGG*

After Tev-cleavage (leaving 1 Gly in N-ter and ENLYFQ in C-ter) :

GQKNNWPKNSNGVTQKASAPTYPSLYSSYHQGCLVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWCTQSWNNQAWNSPFYNCGEE
SLQSCMQFQPNSPASDLEAALEAAGEENLYFQ

160 170 180
G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210 220 230 240
YHQGCLVNPT GNLPMWSNQT WNNSTWSNQT QNIQSWSNHS WNTQTWCTQS WNNQAWNSPF

250 260 270
YNCGEESLQS CMQFQPNSPA SDLEAALEAA GE ENLYFQG

Nanog-aa154-305_4C4A

Coding sequence (mutated from Nanog-aa154-305-Tev):
Ccgcgggtgagaatctgtatttccaaggcaaaaacaactggccgaagaacagcaatggtgtgacccaaaaagcgagcgcgccgacctatccgag
cctgtacagcagctatcaccaaggtgcgctggtgaacccgaccggtaacctgccgatgtggagcaaccaaacctggaacaacagcacctggagc
aaccagacccaaaacatccagagctggagcaaccacagctggaacacccagacctgggcgacccaaagctggaacaaccaggcgtggaacagcc
cgttctacaacgcgggcgaggaaagcctgcagagcgcgatgcagtttcaaccgaacagcccggcgagcgacctggaggcggcgctggaagcggc
gggtgaaggcctgaacgttattcagcaaaccacccgttatttcagcaccccgcaaaccatggacctgtttctgaattatagcatgaatatgcag
ccggaggatgtgtaaaagctt

Translates into:
AGENLYFQGKNNWPKNSNGVTQKASAPTYPSLYSSYHQGALVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWATQSWNNQAWNSP
FYNAGEESLQSAMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDV*
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After Tev-cleavage (leaving 1 Gly in N-ter)

GKNNWPKNSNGVTQKASAPTYPSLYSSYHQGALVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWATQSWNNQAWNSPFYNAGEES
LQSAMQFQPNSPASDLEAALEAAGEGLNVIQQTTRYFSTPQTMDLFLNYSMNMQPEDV

160 170 180
G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210 220 230 240
YHQGALVNPT GNLPMWSNQT WNNSTWSNQT QNIQSWSNHS WNTQTWATQS WNNQAWNSPF

250 260 270 280 290 300
YNAGEESLQS AMQFQPNSPA SDLEAALEAA GEGLNVIQQT TRYFSTPQTM DLFLNYSMNM

QPEDV

Nanog-aa154-272_4C4A

Coding sequence (mutated from Nanog-aa154-305_4C4A):
Ccgcgggtgagaatctgtatttccaaggcaaaaacaactggccgaagaacagcaatggtgtgacccaaaaagcgagcgcgccgacctatccgag
cctgtacagcagctatcaccaaggtgcgctggtgaacccgaccggtaacctgccgatgtggagcaaccaaacctggaacaacagcacctggagc
aaccagacccaaaacatccagagctggagcaaccacagctggaacacccagacctgggcgacccaaagctggaacaaccaggcgtggaacagcc
cgttctacaacgcgggcgaggaaagcctgcagagcgcgatgcagtttcaaccgaacagcccggcgagcgacctggaggcggcgctggaagcggc
gggtgaataaaagctt

Translates into:
AGENLYFQGKNNWPKNSNGVTQKASAPTYPSLYSSYHQGALVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWATQSWNNQAWNSP
FYNAGEESLQSAMQFQPNSPASDLEAALEAAGE

After Tev-cleavage (leaving 1 Gly in N-ter) :
GKNNWPKNSNGVTQKASAPTYPSLYSSYHQGALVNPTGNLPMWSNQTWNNSTWSNQTQNIQSWSNHSWNTQTWATQSWNNQAWNSPFYNAGEES
LQSAMQFQPNSPASDLEAALEAAGE

160 170 180
G QKNNWPK NSNGVTQKAS APTYPSLYSS

190 200 210 220 230 240
YHQGALVNPT GNLPMWSNQT WNNSTWSNQT QNIQSWSNHS WNTQTWATQS WNNQAWNSPF

250 260 270
YNAGEESLQS AMQFQPNSPA SDLEAALEAA GE
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3.5. Esrrb

3.5.1. Sequence alignment: mammals

>sp|O95718|ERR2_HUMAN Steroid hormone receptor ERR2 OS=Homo sapiens GN=ESRRB PE=1 SV=2
MSSDDRHLGSSCGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGLALGTHANGLDSPP
MFAGAGLGGTPCRKSYEDCASGIMEDSAIKCEYMLNAIPKRLCLVCGDIASGYHYGVASC
EACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRG
GRQKYKRRLDSESSPYLSLQISPPAKKPLTKIVSYLLVAEPDKLYAMPPPGMPEGDIKAL
TTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQSAWMEILILGIVYRSLPYDDKLV
YAEDYIMDEEHSRLAGLLELYRAILQLVRRYKKLKVEKEEFVTLKALALANSDSMYIEDL
EAVQKLQDLLHEALQDYELSQRHEEPWRTGKLLLTLPLLRQTAAKAVQHFYSVKLQGKVP
MHKLFLEMLEAKVGQEQLRGSPKDERMSSHDGKCPFQSAAFTSRDQSNSPGIPNPRPSSP TPLNERGRQISPSTRTPGGQGKHLWLTM
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3.5.2. Sequence alignment: vertebrates
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3.5.3. Disorder prediction

3.5.4. Coding DNA sequences, produced protein constructs

Esrrb-h_aa1-102_C12A-C72A-C91A

Synthesized sequence:
Ccgcgggtgagaacctgtacttccagggcatgagcagcgaagatcgtcacctgggtagcagcgcgggcagctttattaaaaccgagccgagcag
cccgagcagcggtattgatgcgctgagccaccatagcccgagcggtagcagcgatgcgagcggtggcttcggtattgcgctgagcacccatgcg
aacggtctggatagcccgccgatgtttgcgggtgcgggcctgggtggcaacccggcgcgtaaaagctacgaagactgcaccagcggcatcatgg
aggatagcgcgattaaggcggaatatatgctgaacgcgattccgaaacgtctgtaaaagctt

Translates into:
AGENLYFQGMSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIME
DSAIKAEYMLNAIPKRL*

Expressed peptide:

GST-His-Tev-Esrrb(aa1-102)_C12A-C72A-C91A

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISM
LEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQ
IDKYLKSSKYIAWPLQGWQATFGGGDHPPKSDGSTSGSGHHHHHHSAGENLYFQGMSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSS
DASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYMLNAIPKRL

After Tev-cleavage (leaving 1 Gly in N-ter) :

GMSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEY
MLNAIPKRL

10 20 30 40 50 60
G MSSEDRHLGS SAGSFIKTEP SSPSSGIDAL SHHSPSGSSD ASGGFGIALS THANGLDSPP

70 80 90 100
MFAGAGLGGN PARKSYEDCT SGIMEDSAIK AEYMLNAIPK RL
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Esrrb-h_aa1-102_C12A-C91A

Coding sequence (mutated from Esrrb-h_aa-102_C12A-C72A-C91A):
Ccgcgggtgagaacctgtacttccagggcatgagcagcgaagatcgtcacctgggtagcagcgcgggcagctttattaaaaccgagccgagcag
cccgagcagcggtattgatgcgctgagccaccatagcccgagcggtagcagcgatgcgagcggtggcttcggtattgcgctgagcacccatgcg
aacggtctggatagcccgccgatgtttgcgggtgcgggcctgggtggcaacccgtgccgtaaaagctacgaagactgcaccagcggcatcatgg
aggatagcgcgattaaggcggaatatatgctgaacgcgattccgaaacgtctgtaaaagctt

Translates into:
AGENLYFQGMSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPCRKSYEDCTSGIME
DSAIKAEYMLNAIPKRL*

After Tev-cleavage (leaving 1 Gly in N-ter) :
GMSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPCRKSYEDCTSGIMEDSAIKAEY
MLNAIPKRL

10 20 30 40 50 60
G MSSEDRHLGS SAGSFIKTEP SSPSSGIDAL SHHSPSGSSD ASGGFGIALS THANGLDSPP

70 80 90 100
MFAGAGLGGN PCRKSYEDCT SGIMEDSAIK AEYMLNAIPK RL

Esrrb-h_aa1-102_C12A-C72A-C91A_AviTag-His6

Synthesized sequence:
Ccgcgggtgagaacctgtacttccagggcatgagcagcgaagatcgtcacctgggtagcagcgcgggcagctttattaaaaccgagccgagcag
cccgagcagcggtattgatgcgctgagccaccatagcccgagcggtagcagcgatgcgagcggtggcttcggtattgcgctgagcacccatgcg
aacggtctggatagcccgccgatgtttgcgggtgcgggcctgggtggcaacccggcgcgtaaaagctacgaagactgcaccagcggcatcatgg
aggatagcgcgattaaggcggaatatatgctgaacgcgattccgaaacgtctgtaaaagctt

Translates into:
MSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLE

Expressed peptide:
MSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLEHHHHHH*

Expressed peptide:
MSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLEHHHHHH

10 20 30 40 50 60
MSSEDRHLGS SAGSFIKTEP SSPSSGIDAL SHHSPSGSSD ASGGFGIALS THANGLDSPP

70 80 90 100
MFAGAGLGGN PARKSYEDCT SGIMEDSAIK AEYMLNAIPK RL GLNDIFEAQKIEWHEGAGLEHHHHHH
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Esrrb-h_aa1-102_C12A-C72A_AviTag-His6

Coding sequence (mutated from Esrrb-h_aa-102_C12A-C72A-C91A_AviTag-His6):
Catatgagcagcgaagaccgtcacctgggtagcagcgcgggtagctttattaagaccgaaccgagcagcccgagcagcggcattgatgcgctga
gccatcatagcccgagcggtagcagcgatgcgagcggtggcttcggtattgcgctgagcacccatgcgaacggtctggatagcccgccgatgtt
tgcgggtgcgggcctgggtggcaacccggcgcgtaagagctacgaggactgcaccagcggcatcatggaggatagcgcgattaagtgcgaatat
atgctgaacgcgattccgaaacgcctgggcctgaacgacatttttgaagcgcagaagattgagtggcatgagggtgcgggcctcgag

Translates into:
MSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKCEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLE

Expressed peptide:
MSSEDRHLGSSAGSFIKTEPSSPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKCEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLEHHHHHH

10 20 30 40 50 60
MSSEDRHLGS SAGSFIKTEP SSPSSGIDAL SHHSPSGSSD ASGGFGIALS THANGLDSPP

70 80 90 100
MFAGAGLGGN PARKSYEDCT SGIMEDSAIK CEYMLNAIPK RL GLNDIFEAQKIEWHEGAGLEHHHHHH

Esrrb-h_aa1-102_C12A-C72A-C91A-S22A_AviTag-His6

Coding sequence (mutated from Esrrb-h_aa-102_C12A-C72A-C91A_AviTag-His6):
Catatgagcagcgaagaccgtcacctgggtagcagcgcgggtagctttattaagaccgaaccgagcgcgccgagcagcggcattgatgcgctga
gccatcatagcccgagcggtagcagcgatgcgagcggtggcttcggtattgcgctgagcacccatgcgaacggtctggatagcccgccgatgtt
tgcgggtgcgggcctgggtggcaacccggcgcgtaagagctacgaggactgcaccagcggcatcatggaggatagcgcgattaaggcggaatat
atgctgaacgcgattccgaaacgcctgggcctgaacgacatttttgaagcgcagaagattgagtggcatgagggtgcgggcctcgag

Translates into:
MSSEDRHLGSSAGSFIKTEPSAPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLE

Expressed peptide:
MSSEDRHLGSSAGSFIKTEPSAPSSGIDALSHHSPSGSSDASGGFGIALSTHANGLDSPPMFAGAGLGGNPARKSYEDCTSGIMEDSAIKAEYM
LNAIPKRLGLNDIFEAQKIEWHEGAGLEHHHHHH*

10 20 30 40 50 60
MSSEDRHLGS SAGSFIKTEP SAPSSGIDAL SHHSPSGSSD ASGGFGIALS THANGLDSPP

70 80 90 100
MFAGAGLGGN PARKSYEDCT SGIMEDSAIK AEYMLNAIPK RL GLNDIFEAQKIEWHEGAGLEHHHHHH
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