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Supplementary Figure 1 
 
Disorder predictions for the bona fide LD motifs, established by MetaPrDos. The 2-state 
prediction shows residues predicted to be disordered in red. These red residues correspond to 
sequence positions with a disorder tendency above 0.5 in the disorder profile plot. 
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Supplementary Figure 2 
 

Computational assessment of the structural context of E6BP and of the potential LD motifs 
proposed by Brown et al. (Nature Structural Biology, 1998)  

Homology models are coloured according to their secondary structure (magenta: α-helix; cyan: 
β-strands). The putative LD motif is colored in green, with the LD motif positions 0, 3 and 4 
(L0XXLL) colored in red.  

MetaPrDos (http://prdos.hgc.jp/) was used for predicting structural order/disorder from the 
protein sequence. PHOBIUS (http://phobius.sbc.su.se/) was used for prediction of 
transmembrane helices and signal peptides.  

The structural analysis was carried out using the PHYRE2 
(http://www.sbg.bio.ic.ac.uk/phyre2/), SWISS-MODEL (http://swissmodel.expasy.org/) and 
RaptorX (http://raptorx.uchicago.edu/) servers. 
  



Supplementary Figure 2.1. Summary Table 
 
 UNIPROT Entry Motif sequence and 

location in protein 
Sequence identity of 3D templates for suggested 
LD motif region  

 
E6BP / ERC-55 
 
 Q14257; E6BP 208-LEEFLGDYR-216 17-21 % identical 
 
Previously suggested (Brown et al. NSB 1998) 
 
1 P09104; g-Enolase 90-LDNLMLEL-97 100 % identical; * 
2 P05937; Calbindin 211-LDALLKDL-218 98 % identical; * 
3 P29376; LTK 556-LDFLMEAL-563 77 % identical; * 
4 P10911; DBL 662-LDAMLDLL-669 65 % identical; *  
5 P22676; Calretinin 220-LDALLKDl-227 59 % identical; * 
6 P55039; DRG 276-LDYLLEML-283 55 % identical; * 
7 P29461; PTP2  679-LDFLLSIL-686 42 % identical; * 
8 P36010; b-Adaptin 409-LDILLELL-416 40 % identity; * 
9 P40421; RDGC  163-LDDLLVVL-170 40 % identical; * 
10 P38570; Integrin aE 375-LDGLLSKL-382 38 % identical; * 

11 P52306; RAP1 GDS 27-LDCLLQAL-34 24 % identical 

12 P53046; Rho1 GEF 713-LDNMLLFL-720 24 % identical; * 

13 P35579; Myosin HC 1422-LDDLLVDL-1429 17 % identical; coiled-coil 
14 P24216; Hap2  443-LDVLMTS-450 13 % / 43 % identical (depending on fragment 

length); * 
15 P54762; Eph-2 3-LDYLLLLL-10 Signal peptide; no 3D template 
16 P38650; Dynein HC 1361-LDGLLNQL-1368 No template 

17 P51592; E3  1453-LDTLLLTL-1460 No template 

18 Q04205; tensin 807-LDVLMLDL-814 No template 
 
Legend: 
*: available in the Protein Model Portal www.proteinmodelportal.org. 
No shading: proteins where 3D models can be established with good confidence, showing that 
their LD motifs are implicate in a 3D fold and hence inaccessible for canonical LD motif 
interactions.  
Yellow shaded molecules: no high-quality model exists, but either low-identity structural 
homology or other functionality make an LD-motif function unlikely.  
Green shading: no 3D model is available, and strong biological assumptions to rule out LD-motif 
function are lacking. However, known biological function speak against it, and the motif is 
highly degenerate.  
Red shading: this motif is potentially likely to be a bona fide LD motif, because of its structural 
characteristics and supporting biological evidence.  



Supplementary Figure 2.2: Details for E6BP 

Q14257; E6BP / ERC-55 
 
Location in protein: 208-LEEFLGDYR-216  
Structural Information: 17-21 % sequence identity with EF-hand proteins. Shown is a model 
built based on PDB 3evv. 

 
 
  



Supplementary Figure 2.3: Details for the 18 LD motifs suggested by Brown et al. 
(1998)  

1 P09104; GAMMA ENOLASE; ENO2 

Location in protein: 90-LDNLMLEL-97 
Structural Information: 100% Sequence Identity with PDB 2akm. The suggested LD motif is part 
of the catalytic domain. 

 

2 P05937; CALBINDIN 

Location in protein: 211-LDALLKDL-218 
Structural Information: 98% Sequence Identity with PDB Template 2f33A. Forms EF-hand helix-
turn-helix 

 



3 P29376; LTK   

Location in protein: 556-LDFLMEAL-563 
Structural Information:  77% Sequence Identity with PDB 3ics. The LD motif is situated in the aC 
helix of the protein kinase domain. 

 

4 P10911; DBL 

Location in protein: 662-LDAMLDLL-669  
Structural Information: 65 % sequence identity with dbl-homology domain (DH domain); 
Template PDB 1kz7 

 
  



5 P22676; CALRETININ; CAB29  

Location in protein: 220-LDALLKDl-227 
Structural Information: 59 % sequence identify with PDB 2f33; forms EF-hand helix-turn-helix. 

 
 

6 P55039; DRG  

Location in protein: 276-LDYLLEML-283 
Structural Information: 55% sequence identity with PDB 4a9a  

 
  



7 P29461; PTP2   

Location in protein: 679-LDFLLSIL-686 
Structural Information: 23.7% Sequence Identity with PDB 3oc3A and 42% identical with 2cfv in 
the PTP domain. 

 

8 P36000; β-ADAPTIN  

Location in protein: 409-LDILLELL-416 
Structural Information: 40 % Sequence Identity to 4uqi. 

 
  



9 P40421; RDGC   

Location in protein: 163-LDDLLVVL-170 
Structural Information: 40 % sequence identity with PBD 5jjtA; LD motif is inaccessible in the 
catalytic region 

 

10 P38570; Integrin alpha-E; ITGAE  

Location in protein: 375-LDGLLSKL-382 
Structural Information: 38% sequence identity with PDB 1na4 in VWFA domain 

 



11 P52306; RAP1 GTPase DISSOCIATION STIMULATOR 1; RAP1GDS  

Location in protein: 27-LDCLLQAL-34 
Structural Information: 24.2% sequence identity with PDB 4hxt in ARM repeat. 

 

12 P53046; RHO1 GDP-GTP exchange protein 1; ROM1  

Location in protein: 713-LDNMLLFL-720 
Structural Information: 17.7% identical with PDB 3kz1 (pictured) or 24% identical with PH 
domain only of 1xcgA;  

 



13 P35579; MYOSIN-9; MYH9  

Location in protein: 1422-LDDLLVDL-1429 
Structural Information: 17% sequence identity to PDB entry 2efr (tropomyosin) in C-terminal 
coiled-coil region 

 
  



14 P24216; HAP2  

Location in protein: 443-LDVLMTS-450 
Structural Information: 43 % identity with PDB 5krw for residues 385-461, but poor model 
quality. 13% sequence identify with PDB entry 1gk4 (88.8% confidence in phyre2 for the coiled-
coil domain), similar to human vimentin coil 2b fragment 

 

15 P54762; Ephrin type-B receptor 1;EphB1 

Location in protein: 3-LDYLLLLL-10 
Structural Information: No structure modelling possible for this region. The region is identified 
as an extracellular signaling peptide (cleaved during maturation) by Phobius (below). 

 



16 P38650; CYTOPLASMIC DYNEIN 1 HEAVY CHAIN 1; DYNC1H1  

Location in protein: 1361-LDGLLNQL-1368 
Structural Information: No homology model possible. The LD motif is found in the coiled-coil 
STEM region 

 
 

 
  

 

 



17 P51592; E3 UBIQUITIN-PROTEIN LIGASE; HYD   

Location in protein: 1453-LDTLLLTL-1460 
Structural Information: No homologous structure for modelling. 

 

18 Q04205; TENSIN; TNS  

Location in protein: 807-LDVLMLDL-814 
Structural Information: No 3D template is available. This motif is promising, because an 
interaction between the homologue tensin3 and FAK and Cas has been reported (Cui et al. Mol 
Cancer Res. 2003). Tensin is also involved in the function of focal adhesions. The LD motif of 
tensin is located in a disordered region and predicted helical 

 

 
 

 

 



Supplementary Figure 3:  
Isothermal calorimetric titration of FAT with LD4 and previously proposed LD motifs 

 
  

Molar ratio Tensin:FAT 

Molar ratio Eph2:FAT Molar ratio E3:FAT 
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Supplementary Figure 4 
 
Binding assays of known LD motifs and LD motifs proposed by LDMF-proposed to FAT, α-parvin 
and GIT1. ACA: anisotropy competition assay; DA: direct fluorescence anisotropy; MST: 
microscale thermophoresis; DSF: differential scanning fluorimetry. 
 
 
 

 
 
Supplementary Figure 4.1:  Binding of LD motif controls to FAT 
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Supplementary Figure 4.2: Binding of highly likely LD motifs to FAT   
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Supplementary Figure 4.3: Binding of less likely LD motifs to FAT 
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Supplementary Figure 4.4: Binding of least likely LD motifs to FAT and motifs discarded in 
round 1. 
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Supplementary Figure 4.5: Binding of LD motif controls to α-parvin 
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Supplementary Figure 4.6: Binding of highly likely LD motifs to α-parvin 
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Supplementary Figure 4.7: Binding of less likely LD motifs to α-parvin 
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Supplementary Figure 4.8: Binding of least likely LD motifs to α-parvin and motifs discarded in 
round 1 
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Supplementary Figure 4.9: Binding of LD motif candidates to GIT1. 
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Supplementary Figure 4.10: Tm shift in °C for differential scanning fluorimetry for peptides with 
(a) FAT (b) α-parvin and (c) GIT1. The Uniprot identifiers are given instead of protein gene 
names. Genes were both identifiers differ are P2R3A: PPP2R3A; CD158:CCDC158; RGPA1/2: 
RALGAPA1/2; ICAL: CAST; IBP2: IGFBP2; FIP1: FIP1L1; E41L5: EPB41L5; CP071: C16orf71; CP037: 
C8orf37.  
  



 

 
 
Supplementary Figure 4.11: Anisotropy competition assay plotted as difference in 
fluorescence anisotropy. Proteins were kept at a concentration corresponding to the Kd of their 
interaction with labeled LD4 (10 μM for FAT and 25 μM for α-parvin), in the presence of 0.1 μM 
labeled LD4. To that, each non-labeled LD motif candidate peptide was added at 100 or 250 
μM. Plotted are the resulting relative changes of the fluorescence anisotropy in presence of the 
unlabeled candidate peptides. The Uniprot identifiers are given instead of protein gene names. 
Genes were both identifiers differ are P2R3A: PPP2R3A; CD158:CCDC158; RGPA1/2: 
RALGAPA1/2; ICAL: CAST; IBP2: IGFBP2; FIP1: FIP1L1; E41L5: EPB41L5; CP071: C16orf71; CP037: 
C8orf37.  
  



 

 
Supplementary Figure 4.12: Titration of FAT on to LD motifs 
 

 
Supplementary Figure 4.13: Titration of GIT1 on to LD2 and EPB41L5 

FAT:LD4 FAT:EPB41L5 FAT:PPP2R3A 

LD2 EPB41L5 



Supplementary Figure 5:  
 
1H-15N HSQC titration experiments. Shown are the NMR chemical shifts of 15N-labelled FAT 
domain titrated with LD4, LD2, DLC1, LPP, and CD158. 
 

Supplementary Figure 5.1: FAT/LD2 Titration. Overlay of 1H-15N-HSQC spectra of 100 μM 15N-
FAT in the absence (red) and presence of 0.5 (green), 1 (blue), 2 (yellow), 3 (magenta) and 4 
(cyan) times molar excess of LD2 peptide. Resonances that disappeared upon LD2 addition are 
labelled in red. Resonances that significantly shifted >2σ= 0.13 are labelled in black. All spectra 
were recorded at 25°C at a proton frequency of 950 MHz. 

9.5

9.5

9.0

9.0

8.5

8.5

8.0

8.0

7.5

7.5

7.0

7.0

 2 - 1H  (ppm)

125 125

120 120

115 115

110 110

105 105

 
1 

- 15
N

  (
pp

m
)

R928N-H

G930N-HN

V932N-HN

A934N-HN

I936N-HN

E937N-HN

M938N-HN

S939N-HN

S940N-HN

K941N-HN

I942N-HN

E948N-HN

M953N-HN

K955N-HN

E956N-HN

G958N-HN

L959N-HN
A960N-HNL961N-HN

T963N-HN

L964N-HN

A966N-HN

L990N-HN

N991N-HN

D993N-HN
L994N-HN

G995N-HN

E996N-HN

A1024N-HN

A1028N-HN

A1031N-HN

K1032N-HN

L1035N-HN

D1036N-HN

D1039N-HN

Spectrum:  Rayan-FAT-LD2_1_0
User:  naserrm     Date:  Mon Jun  5 12:51:25 2017
Positive contours: low 2.50e+06  levels 100  factor 1.40
Negative contours: low -3.07e+06  levels 14  factor 1.40



 

Supplementary Figure 5.2: Chemical shift changes in FAT induced by the LD2 peptide. Chemical shift differences in ppm where 
calculated for 1H (top panel), 15N (middle panel) and the weighted combined 1H,15N (lower panel) chemical shift perturbation of FAT in 
the presence of a four times molar excess of LD2 peptide. Resonances showing significant change (greater than 2σ= 0.13) are marked by 
stars. Others that disappeared upon LD2 addition are marked by full black circles. The shaded areas represent the helices (orange for 
helix1, blue for helix2, yellow for helix3, green for helix4). 



 
Supplementary Figure 5.3: Mapping changes of NMR resonances on FAT structure upon 
titration with LD2 where A is the face of FAT helices 1 and 4, B is 2-3 helices, C is 1-2 helices and 
D is 3-4 helices. Resonances showing significant changes are labeled in magenta. LD2 is 
represented as a ribbon. Others that disappeared are labeled in red. Gray residues represent 
amino acids whose peaks are not assigned. This figure was prepared using the PDB file 1OW8 
(Paxillin LD2 motif bound to FAT of FAK) 

A B 

C D 



 
Supplementary Figure 5.4: FAT/LD4 Titration. Overlay of 1H-15N-HSQC spectra of 100 μM 15N-
FAT in the absence (red) and presence of 0.5 (green), 1 (blue), 2 (yellow), 3 (magenta) and 4 
(cyan) times molar excess of LD4 peptide. Resonances that disappeared upon LD4 addition are 
labelled in red. Resonances that significantly shifted >2σ= 0.12 are labelled in black. All spectra 
were recorded at 25°C at a proton frequency of 950 MHz. 
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Supplementary Figure 5.5: Chemical shift changes in FAT induced by LD4 peptide. Chemical shift differences in ppm where 
calculated for 1H (top panel), 15N (middle panel) and the weighted combined 1H,15N (lower panel) chemical shift perturbation of 
FAT in the presence of a four times molar excess of LD4 peptide. Resonances showing significant change (greater than 2σ= 0.12) 
are marked by stars. Others that disappeared upon LD2 addition are marked by full black circles. The shaded areas represent the 
helices (orange for helix1, blue for helix2, yellow for helix3, green for helix4). 



 
Supplementary Figure 5.6: Mapping changes of NMR resonances on FAT structure upon 
titration with LD4 where A is the face of FAT helices 1 and 4, B is 2-3 helices, C is 1-2 helices and 
D is 3-4 helices. Resonances showing significant changes are labeled in magenta. LD4 is 
represented as a ribbon. Others that disappeared are labeled in red. Gray residues represent 
amino acids whose peaks are not assigned. This figure was prepared using the PDB file 1OW7 
(Paxillin LD4 motif bound to FAT of FAK). 
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Supplementary Figure 5.7: FAT/LPP titration. Overlay of 1H-15N-HSQC spectra of 100 μM 15N-
FAT in the absence (red) and presence of 3 (magenta) and 5 (cyan) times molar excess of LPP 
peptide. Resonances that disappeared upon LPP addition are labelled in red. Resonances that 
significantly shifted >2σ= 0.055 are labelled in black. All spectra were recorded at 25°C at a 
proton frequency of 950 MHz. 
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Supplementary Figure 5.8: Chemical shift changes in FAT induced by LPP peptide. Chemical shift 
differences in ppm where calculated for 1H (top panel), 15N (middle panel) and the weighted combined 
1H,15N (lower panel) chemical shift perturbation of FAT in the presence of a four times molar excess of LPP 
peptide. Resonances showing significant change (greater than 2σ= 0.055) are marked by stars. Others that 
disappeared upon LD2 addition are marked by full black circles. The shaded areas represent the helices 
(orange for helix1, blue for helix2, yellow for helix3, green for helix4). 



 
Supplementary Figure 5.9: Mapping changes of NMR resonances on FAT structure upon 
titration with LPP where A is the face of FAT helices 1 and 4, B is 2-3 helices, C is 1-2 helices and 
D is 3-4 helices. Resonances showing significant changes are labeled in black. LPP is represented 
as a ribbon. Others that disappeared are labeled in red. Gray residues represent amino acids 
whose peaks are not assigned. This figure was prepared using the PDB file 1OW7 and modified 
(Paxillin LD2 motif bound to 1-4 binding site and LD4 motif bound to 2-3 binding site on FAT of 
FAK). 
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Supplementary Figure 5.10: FAT/CD158 Titration. Overlay of 1H-15N-HSQC spectra of 100 μM 
15N-FAT in the absence (red) and presence of 0.5 (green), 1 (blue), 2 (yellow), 3 (magenta) and 4 
(cyan) times molar excess of CD158 peptide. Resonances that disappeared upon CD158 
addition are labelled in red. Resonances that significantly shifted >2σ= 0.092 are labelled in 
black. All spectra were recorded at 25°C at a proton frequency of 950 MHz. 
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 Supplementary Figure 5.11: Chemical shift changes in FAT induced by CD158 peptide. Chemical shift 
differences in ppm where calculated for 1H (top panel), 15N (middle panel) and the weighted combined 
1H,15N (lower panel) chemical shift perturbation of FAT in the presence of a four times molar excess of 
CD158 peptide. Resonances showing significant change (greater than 2σ= 0.092) are marked by stars. 
Others that disappeared upon LD2 addition are marked by full black circles. The shaded areas represent 
the helices (orange for helix1, blue for helix2, yellow for helix3, green for helix4). 



 
Supplementary Figure 5.12: Mapping changes of NMR resonances on FAT structure upon 
titration with CD158 where A is the face of FAT helices 1 and 4, B is 2-3 helices, C is 1-2 helices 
and D is 3-4 helices. Resonances showing significant changes are labeled in magenta. CD158 is 
represented as a ribbon. Others that disappeared are labeled in red. Gray residues represent 
amino acids whose peaks are not assigned. This figure was prepared using the PDB file 1OW7 
and modified (Paxillin LD2 motif bound to 1-4 binding site and LD4 motif bound to 2-3 binding 
site on FAT of FAK). 
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Supplementary Figure 6:  
GO ANALYSIS: Distribution of Semantic Similarity between LDMF-predicted proteins and known LD 
motif proteins (cyan) and between LDMF-predicted proteins and all proteins, except the known LD motif 
proteins (red). The p-value of Mann-Whitney U test for the distributions is 6.32e-10. 
 
  



Supplementary Figure 7:  
Conservation of human non-paxillin LD motif proteins across species. The region encompassing the 
identified 10-residue LD motifs in humans are boxed. 
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Supplementary Figure 8:  
Unicellular Homology: The conservation of LD motif-containing proteins in unicellular eukaryotes.  Heat 
map shows pairwise identity matrix (in percentage) where E-value<1e-10. Proteins with annotated 
domains from PFAM are clustered on the sequence labels (on Y-axis) as follow: (1) LIM domain, (2) 
Protein kinase domain, (3) Formin Homology 2, (4) Retinal Maintenance, (5) Ubiquitin- activating 
enzyme active site (Thif family), (6) Mitochondrial carrier protein, (7) Ankyrin repeat, (8) RasGEF domain 
(RhoGEF), and (9) Ras association (RalGDS/AF-6) domain. The Y-axis shows the gene names. Each gene 
starts with the abbreviation of the species coming from. Abbreviaions are as follows (1) P49023: Homo 
sapiens, (2) CAOG: Capsaspora owczarzaki, (3) MONBRDRAFT: Monosiga brevicollis, (4) MVEG: 
Mortierella verticillata, (5) Q55FS2: Dictyostelium discoideum, (6) SARC: Sphaeroforma arctica, (7) PTSG: 
Salpingoeca rosetta, (8) SPPG: Spizellomyces punctatus, (9) H696: Fonticula alba, (10) AMSG: 
Thecamonas trahens, and (11) AMAG: Allomyces macrogynus. 
 
  



 
 
 
 
 

Supplementary Table 1: Results of predictions from final model 
 
Prediction results of the final LDMF model using different combination of features 
 
 
 
 
 

 

 

 

 
 
  

Features Number of 
Features 

Sensitivity (%) Specificity (%) Accuracy (%) 

All 40 88.889 100.00 99.968 

Sequence 5 83.333 99.968 99.921 

Secondary 
Structure 

5 94.444 80.251 80.292 

AAindex 30 66.667 97.143 97.056 



Supplementary Table 2: Round1-round2_predictions 
 
The LD motif sequences used in LDMF are given, according to: bona fide LD motifs used in the initial 
training of LDMF, and LD motif candidates predicted in the second round of LDMF. 
 

Index Protein name Start position End position 
1. Paxillin | PXN 3 12 

Primary and secondary sequence 
------------------MDDLDALLADLESTTSHISKRPVFLSEETPYS 

------------------CCCHHHHHHHHHHCCCCCCCCCCCCCCCCCCC 
2. Paxillin | PXN 144 153 

Primary and secondary sequence 
QKSAEPSPTVMSTSLGSNLSELDRLLLELNAVQHNPPGFPADEANSSPPL 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 
3. Paxillin | PXN 216 225 

Primary and secondary sequence 
PLTKEKPKRNGGRGLEDVRPSVESLLDELESSVPSPVPAITVNQGEMSSP 

CCCCCCCCCCCCCCCCCCCCCHHHHCCCCCCCCCCCCCCCCCCCCCCCCC 
4. Paxillin | PXN 265 274 

Primary and secondary sequence 
PQRVTSTQQQTRISASSATRELDELMASLSDFKIQGLEQRADGERCWAAG 

CCCCCCCCCCCCCCCCCCCCCHHHHHCCCCCCCCCCCCCCCCCCCCCCCC 
5. Paxillin | PXN 333 342 

Primary and secondary sequence 
MAQGKTGSSSPPGGPPKPGSQLDSMLGSLQSDLNKLGVATVAKGVCGACK 
CCCCCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHCCCCCCCCCCCCCC 

6. Leupaxin | LPXN 3 12 
Primary and secondary sequence 

------------------MEELDALLEELERSTLQDSDEYSNPAPLPLDQ 
------------------CCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCC 

7. Leupaxin | LPXN 92 101 
Primary and secondary sequence 

YSEAQEPKESPPPSKTSAAAQLDELMAHLTEMQAKVAVRADAGKKHLPDK 
CCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHCCCCCCCCCCCCCC 

8. Leupaxin | LPXN 127 136 
Primary and secondary sequence 

VAVRADAGKKHLPDKQDHKASLDSMLGGLEQELQDLGIATVPKGHCASCQ 
HCCCCCCCCCCCCCCCCCCCCCCCHHCCCHHHHHHCCCCCCCCCCCCCCC 

9. Paxillin-B | paxB  10 19 
Primary and secondary sequence 

-----------MATKGLNMDDLDLLLADLGRPKSSIKVTATVQTTATPSS 
-----------CCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCCCC 

10. Paxillin-B | paxB 108 117 
Primary and secondary sequence 

VSSQPAPQPPQQSQQIDGLDDLDELMESLNTSISTALKAVPTTPEEHITH 
CCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 

11. Paxillin-B | paxB 231 240 
Primary and secondary sequence 

SQSQPQPYKVTATNSQPSSDDLDELLKGLSPSTTTTTTVPPPVQRDQHQH 
CCCCCCCCCCCCCCCCCCCCHHHHHHCCCCCCCCCCCCCCCCCCCCCCCC 

12. Paxillin-B | paxB 310 319 
Primary and secondary sequence 

NTPNNNNNNNTNSPKVVHGDDLDNLLNNLTSQVKDIDSTGPTSRGTCGGC 
CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHCCCCCCCCCCCCCCCCC 

13. Transforming growth factor beta-1-induced transcript 1 protein | 
TGFB1I1 

3 12 

Primary and secondary sequence 
------------------MEDLDALLSDLETTTSHMPRSGAPKERPAEPL 

------------------CCHHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 
14. Transforming growth factor beta-1-induced transcript 1 protein | 

TGFB1I1 
92 101 

Primary and secondary sequence 
AAPAAPPFSSSSGVLGTGLCELDRLLQELNATQFNITDEIMSQFPSSKVA 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 
15. Transforming growth factor beta-1-induced transcript 1 protein | 

TGFB1I1 
157 166 

Primary and secondary sequence 
SLPSSPSPGLPKASATSATLELDRLMASLSDFRVQNHLPASGPTQPPVVS 

CCCCCCCCCCCCCCCCCCCCHHHHHHHCCCCHHHCCCCCCCCCCCCCCCC 
16. Transforming growth factor beta-1-induced transcript 1 protein | 

TGFB1I1 
203 212 

Primary and secondary sequence 
PVVSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSRRGVPTQAKGLCGSCN 

CCCCCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCC 
17. Zinc finger CCCH domain-containing protein 7B | ZC3H7B 280 289 

Primary and secondary sequence 
RTLPSTDSLDDFSDGDVFGPELDTLLDSLSLVQGGLSGSGVPSELPQLIP 

CCCCCCCCCCCCCCCCCCCCCHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 
18. Rho GTPase-activating protein 7 | DIc1 905 914 

Primary and secondary sequence 
SILYSSSGELADLENEDIFPELDDILYHVKGMQRIVNQWSEKFSDEGDSD 

CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHCCCCCCCCCCCC 

Supplementary Table 2.a: Information for the bona fide LD motifs. 
  



 
 

Index Protein name Start position End position 
1. Band 4.1-like protein 5 | EPB41L5 634 643 

Primary and secondary sequence 
ETLMLITPADSGSVLKEATDELDALLASLTENLIDHTVAPQVSSTSMITP 

HHHHCCCCCCCCCCCCCCCHHHHHHHHHHHHHHCCCCCCCCCCCCCCCCC 
2. Insulin-like growth factor-binding protein 2 | 

IGFBP2 
230 239 

Primary and secondary sequence 
LGLEEPKKLRPPPARTPCQQELDQVLERISTMRLPDERGPLEHLYSLHIP 

CCCCCCCCCCCCCCCCCHHHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 
3. Protein C8orf37 | C8orf37 4 13 

Primary and secondary sequence 
-----------------MAEDLDELLDEVESKFCTPDLLRRGMVEQPKGC 

-----------------CHHHHHHHHHHHHHCCCCCCCCCCCCCCCCCCC 
4. RaI GTPase-activating protein subunit alpha-1 | 

RALGAPA1 
1680 1689 

Primary and secondary sequence 
QFKRFRETVPTWDTIRDEEDVLDELLQYLGVTSPECLQRTGISLNIPAPQ 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 
5. Uncharacterized protein C16orf71 | C16orf71 267 276 

Primary and secondary sequence 
PLVEPPEGPPVLSLQQLEAWDLDDILQSLAGQEDNQGNRAPGTVWWAADH 
CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 

6. Lipoma-preferred partner | LPP 123 132 
Primary and secondary sequence 

GNPGGKTLEERRSSLDAEIDSLTSILADLECSSPYKPRPPQSSTGSTASP 
CCCCCCCCCCCCCCCCCCHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 

7. Pre-mRNA 3'-end-processing factor FIP1 | FIP1L1 5 14 
Primary and secondary sequence 

----------------MSAGEVERLVSELSGGTGGDEEEEWLYGGPWDVH 
----------------CCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 

8. Calpastatin | CAST 156 165 
Primary and secondary sequence 

PAVPVESKPDKPSGKSGMDAALDDLIDTLGGPEETEEENTTYTGPEVSDP 
CCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 

9. Nuclear receptor coactivator 2 | NCOA2 805 814 
Primary and secondary sequence 

KTEKEEMSFEPGDQPGSELDNLEEILDDLQNSQLPQLFPDTRPGAPAGSV 
CCCCCCCCCCCCCCCCCCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 

10. Nuclear receptor coactivator 3 | NCOA3 799 808 
Primary and secondary sequence 

QEKDPKIKTETSEEGSGDLDNLDAILGDLTSSDFYNNSISSNGSHLGTKQ 
CCCCCCCCCCCCCCCCCCCCCHHHHHCCCCCCCCCCCCCCCCCCCCCCCC 

11. WASP homolog-associated protein with actin, 
membranes and microtubules | WHAMM 

22 31 

Primary and secondary sequence 
VCESPAERPRDSLESFSCPGSMDEVLASLRHGRAPLRKVEVPAVRPPHAS 

CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 
12. Ral GTPase-activating protein subunit alpha-2 | 

RALGAPA2 
1519 1528 

Primary and secondary sequence 
WHRDTFGPQKDSSQVEEGDDVLDKLLENIGHTSPECLLPSQLNLNEPSLT 

CCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 
13. Purkinje cell protein 2 homolog | 

PCP2 
62 71 

Primary and secondary sequence 
RCSLQAGPGQTTKSQSDPTPEMDSLMDMLASTQGRRMDDQRVTVSSLPGF 

CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHCCCCCCCCCCCCCCCCC 

 
Supplementary Table 2.b: Information of the 13 predict LD motifs from round1 predicted by 
LDMF 
 
 
  



 
Index Protein name Start position End position 

1. Band 4.1-like protein 5 | EPB41L5 634 643 
Primary and secondary sequence 

ETLMLITPADSGSVLKEATDELDALLASLTENLIDHTVAPQVSSTSMITP 
HHHHCCCCCCCCCCCCCCCHHHHHHHHHHHHHHCCCCCCCCCCCCCCCCC 

2. Serine/threonine-protein phosphatase 2A 
regulatory subunit B'' subunit alpha | PPP2R3A 

508 517 

Primary and secondary sequence 
KVSKFEEGDQRDFTNSSSQEEIDKLLMDLESFSQKMETSLREPLAKGKNS 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHHHHHCCCCCCCCCCC 
3. Coiled-coil domain-containing protein 158 | 

CCDC158 
903 912 

Primary and secondary sequence 
ASFLSHHSTKANTLKEDPTRDLKQLLQELRSVINEEPAVSLSKTEEDGRT 

HHHHCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHCCCCCCCCCCCCCCCC 
4. Ral GTPase-activating protein subunit alpha-1 | 

RALGAPA1 
1680 1689 

Primary and secondary sequence 
QFKRFRETVPTWDTIRDEEDVLDELLQYLGVTSPECLQRTGISLNIPAPQ 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 
5. Uncharacterized protein C16orf71 | C16orf71 267 276 

Primary and secondary sequence 
PLVEPPEGPPVLSLQQLEAWDLDDILQSLAGQEDNQGNRAPGTVWWAADH 
CCCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCC 

6. Lipoma-preferred partner | LPP 123 132 
Primary and secondary sequence 

GNPGGKTLEERRSSLDAEIDSLTSILADLECSSPYKPRPPQSSTGSTASP 
CCCCCCCCCCCCCCCCCCHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 

7. Cyclic AMP-responsive element-binding protein 3 | 
CREB3 

49 58 

Primary and secondary sequence 
EAVRAPLDWALPLSEVPSDWEVDDLLCSLLSPPASLNILSSSNPCLVHHD 

HHHHCCCCCCCCCCCCCCCCCHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 
8. Calpastatin | CAST 156 165 

Primary and secondary sequence 
PAVPVESKPDKPSGKSGMDAALDDLIDTLGGPEETEEENTTYTGPEVSDP 

CCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCCC 
9. Nuclear receptor coactivator 2 | NCOA2 805 814 

Primary and secondary sequence 
KTEKEEMSFEPGDQPGSELDNLEEILDDLQNSQLPQLFPDTRPGAPAGSV 

CCCCCCCCCCCCCCCCCCHHHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 
10. Nuclear receptor coactivator 3 | NCOA3 799 808 

Primary and secondary sequence 
QEKDPKIKTETSEEGSGDLDNLDAILGDLTSSDFYNNSISSNGSHLGTKQ 

CCCCCCCCCCCCCCCCCCCCCHHHHHCCCCCCCCCCCCCCCCCCCCCCCC 
11. Protein C8orf37 | C8orf37   4 13 

Primary and secondary sequence 
-----------------MAEDLDELLDEVESKFCTPDLLRRGMVEQPKGC 

-----------------CHHHHHHHHHHHHHCCCCCCCCCCCCCCCCCCC 
12. Ral GTPase-activating protein subunit alpha-2 |  

RALGAPA2 
1519 1528 

Primary and secondary sequence 
WHRDTFGPQKDSSQVEEGDDVLDKLLENIGHTSPECLLPSQLNLNEPSLT 

CCCCCCCCCCCCCCCCCCCCHHHHHHHHHCCCCCCCCCCCCCCCCCCCCC 

Supplementary Table 2.c: Information of the 12 new LD motifs finally suggested by LDMF. 
  



Supplementary Table 3: Computational Validation 
 
Summary of the bioinformatic search for evidence supportive of interactions between known 
LD-motif binding proteins and the LDMF-predicted LD motif–containing proteins from the 
human proteome.  
 
To allow straightforward reproducibility, gene names are given in the table. The corresponding 
protein names for the LDBD-containing proteins are XPO1: exportin; PABPC1: polyadenulate-
binding protein 1 (PABP-1); VLC: vinculin; TLN1: talin; PARVA: α-parvin; PARVB: b-parvin; 
PARVG: g-parvin; PDCD10: programmed cell death protein 10/cerebral cavernous 
malformations 3 protein (CCM3); PTK2: focal adhesion kinase (FAK); PTK2B: Protein-tyrosine 
kinase 2b (PYK2); GIT1: Arf GPTase-activating protein/GRK-interacting protein 1 (GIT1); GIT2: 
Arf GPTase-activating protein/GRK-interacting protein 2 (GIT2); BCL2: Apoptosis regulator Bcl-2. 
The corresponding protein names for the predicted LD motif–containing proteins are EPB41L5: 
Band 4.1-like protein 5 (E41L5); LPP: lipoma-preferred partner (LPP); RALGAPA1: Ral GTPase-
activating protein subunit a-1 (RGPA1); PPP2R3a: Serine/threonine-protein phosphatase 2A 
regulatory subunit B’’ subunit a (P2R3A); CCDC158: coiled-coil domain-containing protein 158 
(CD158); C16orf71: uncharacterized protein C16orf71 (CP071); NCOA2: nuclear receptor 
coactivator 2 (NCOA2); NCOA3: nuclear receptor coactivator 3 (NCOA3); CAST: calpastatin 
(CAST); CREB3: cyclic AMP-responsive element-binding protein 3 (CREB3); RALGAPA2: Ral 
GTPase-activating protein subunit a-2 (RGPA2); C8orf37: uncharacterized protein C8orf37 
(CP037). 
 
 

 
 
 

 
 


