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Fig. S1. Disorder prediction for C1CRs. a) group 2, b) group 3, c) group 4 and d) group 5. The 
disorder propensity, ranging from 0 to 1 was predicted using IUPred2A (blue), ANCHOR (black) 
and Pondr-fit VSL2 (red) (see methods) and is plotted as a function of residue number. The 
boundaries between the ECD (white background), TMD (yellow background) and ICD (orange 
background) were predicted using TMHMM v. 2.0 (see methods). The numbering of the sequences 
includes the signal peptide. 
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Fig. S2: Disorder prediction for PRLR isoforms. The isoform is indicated at the top of each plot. 
The disorder propensity, ranging from 0 to 1 was predicted using IUPred2A (blue), ANCHOR 
(black) and Pondr-fit VSL2 (red) (see materials and methods) and is plotted as a function of residue 
number. The boundaries between the ECD (white background), TMD (yellow background) and 
ICD (orange background) were predicted using TMHMM v. 2.0. The sequence numbering includes 
the signal peptide. 
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Fig. S3: Amino acid distribution in C1CRs 
distributed pr. group. The groups are colored 
according to the legends. The arrows indicate the 
directions of “more” abundant than in folded 
proteins, and “less” abundant than in folded 
proteins. The error bars indicate the 90% 
confidence interval of the estimated frequencies, 
calculated using a per-protein bootstrapping 
procedure with 1000 iterations [1]. Please note 
that some of the groups only consist of very few 
sequences (particularly group 3), and the 
bootstrap procedure is therefore associated with 
substantial uncertainty.   
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Fig. S4. Sequence logos for Box1. The sequences are from a) group 2, b) group 3, c) group 4 and 
d) group 5 and the loges were produced using Weblogo3.0 (see methods). 
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Fig. S5. Longitudinal (R1) and Transverse (R2) backbone relaxation rates of hPRLR-ICD-SF1B. 
a) Longitudinal relaxation rates (R1) of the backbone amides with an overall similar value for all 
residues with an average of 1.30 ± 0.07 s-1. b) Transverse relaxation rates (R2) of backbone amides 
with an average value of 3.2 ± 0.3 s-1, with a plateau in the middle of the peptide for which the average 
R2 rate was 3.6 ± 0.3 s-1; a curve of the segmental motion model with Rint = 0.27 s-1 and λ0 = 7 is 
plotted in red.  
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Fig. S6: Small-angle X-ray diffraction analyses of GHR-LF-ICD. a) Experimental SAXS data 
(spheres) and Gaussian random coil model fit (lines) for GHR-LF-ICD with different concentrations 
of NaCl, with the residuals from the fit shown below in units of standard deviations. b) Pair distance 
distribution functions for the GHR-LF-ICD SAXS data. The color coding is the same as in a). 
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Supplemental Tables 
 
 
Table S1. The probability of proline cis conformation in PRLR-ICD isoforms 
The probabilities were predicted from the amino acid sequence and chemical shifts using Promega 
[2]. The residue numbers of the prolines are indicated in bold, neighboring residues by small capital 
letters (numbers include the signal peptide).  
 

 FP269P PP270V VP272G GP274K 

LF 0.08 0.02 0.01 0.02 

SF1b 0.10 0.02 0.01 0.02 
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Table S2. Overview of SLiMs in C1CRs isoforms. Gain and loss of SLiMs by unique sequences 
predicted using the Eukaryotic Linear Motif (ELM) resource for Functional Sites in Proteins 
 
 

  STAT3/5 14-3-3 PDZ-1 PDZ-2 PDZ-3 TRAF2/6 
PRLR 1,2 +YLDP/YLEV/YFHA

/YVEI/YLDP 
+RSSYNHITD* - - - +SREE 

 4 +YLEV +RKISSQGRL - - - - 
 5 +YLEV - - - - - 
 6,8 - - - - - - 
 9 - +RCCVSTGLT - - - - 
TPOR 1 +YWQQ/YLRD/YLPD - - - - +TCEE 
 2 - +RWSRTCKQA 

+RLLTL* 
- - - +PRQRGD** 

GCSFR 1 +YLVQ/YLRC +RAVSTQP - - - +PSQE 
 3 +YLVQ/YLRC +RAVSTQP - - - +PQSE 

+PQSEDD** 
 4 +YLVQ/YFKD +RAVSTQP +ITSVL - - - 
IL-31Ra 1,2,6,12 +YLKN/YVTC/YLKN - - - - +TGQE/SFEE 
(GMLR) 3,5 - +RILSSCPTS +CPTSI - - +TGQE 
 9 - - - - - - 
 10 - - - +ARYQA - - 
 11 - - - - +LDCAF - 
IL-12Rb 1,3 +YFQQ/YFDL - - +DSLML - +SLEE 
 2 +YFQQ +RRHSCPWTG - - -  
IL-23R 1 +YKPQ/YKPQ/YVDO

/YIPD 
+RISLL - - - +SVEE 

 2,5,6,7 +YFPQ +RISLL - - - - 
LEPR B +YMPQ/YLGV +RVSCP - +CDLTV - +TGEE 
(OBR) A - - - - +RTDIL - 
 C +YLLT - - - - - 
 D - - - - - - 
IL-7Ra 1 +YVTM/YQNQ - - - - +SNQE 
 3 - +RKVSVF - +SVFGA -  
IL-9Ra 1,2 +YLPQ/YCAL +RPWKSVA 

+RVQTLA 
+RSWTF* 

- - - +ALEE 

 3 - - - +GPVCC - - 
IL-5Ra 1,5 +YIEK - +EDSVF - - - 
 4 - - +KSSVI - - - 
G-MCSFRa 1,7,8 - - - - - +TPEE 
 2 - - +SESSL - - - 

 
 
*Experimentally determined, +KCSTWPLPQis non-canonical positioned 6 residues N-terminal to 
the predicted site and likely part of binding site [3]. 
**Minor TRAF sites 
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Supplemental data 

 

Interpretation of the diagram of states and conformational properties 
 

IDPs have been classified into diagram of states with five compositional groups based on their 

fraction of positively charged residues (f+) and fraction of negatively charged residues (f-) [4–6]. 

These two global parameters are combined into two measures underlying a diagram of states: the 

fraction of charged residues (FCR = f+ + f-) and the net charge per residue (NPCR = f+ -  f-). If both 

FCR and |NCPR| are below 0.25, the IDR fall into region 1 (R1) of globules and tadpoles. The charge 

deficiency of R1 results in a preference for intra-chain interactions and hence, compact, but still 

dynamic, heterogeneous conformational ensembles. However, it should be noted that sequences 

belonging to R1 have been shown to both take on extended and compact ensembles [5]. If the FCR 

is between 0.25 and 0.35 and the |NCPR| below 0.35, the IDR falls into the region 2 (R2) of boundary 

IDRs. These IDRs have an intermediate fraction of charged residues roughly equally distributed 

between f- and f+, and hence, the conformational ensemble is neither dominated by charged nor 

uncharged residues. For this reason, the conformational properties of these IDRs cannot be predicted 

from global composition alone. When the FCR is above 0.35 and the |NCPR| is below 0.35, the IDR 

fall into region 3 (R3) of strong polyampholytes, which are IDRs that are both highly positively- and 

negatively charged. These IDRs may take on expanded or hairpin-like structures, dependent on the 

patterning or mixing of their oppositely charged residues. When both the FCR and the |NCPR| is 

above 0.35, the sequence of the IDR is strongly dominated by either positively or negatively charged 

residues, and it falls into region 4 (R4) (highly negative) or region 5 (R5) (highly positive) of strong 

polyelectrolytes. These IDRs typically adopt highly expanded conformations due to the repulsive 

forces between the like charges of their chains. For sequences in R3, R4 and R5, the charge fraction 

and patterning are likely to have a major impact on the conformation, while for sequences of R1 and 

R2, other residues may be more influential [5]. 
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