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Supplementary Figure 1: Amino acid sequence conserva0on within the Remorin family1. a 
Sequence mo0f conserva0on in bits based on the MEME suite2. b Sequence alignment and 
visualizing by Blast (NCBI) and Clustal Omega, respec0vely.3,4 
 



 
 
Supplementary Figure 2: Ensemble of 5 monomeric structures of remorin family members 
predicted by Alphafold 25 and colored dependent on the pLDDT score (blue: pLDDT > 90; cyan 
90 > pLDDT > 70; yellow 70 > pLDDT > 50; red pLDDT < 50, see also Figure 1 in the main text). 
 



 
 
Supplementary Figure 3: 2D 1H-15N solu0on NMR spectra members recorded at 800MHz using 
the SOFAST-HMQC pulse sequence of 10 selected REM-CA sequences of remorin family 
members, as detailed in the lower right panel. The residue-specific assignments of the 1H and 
15N chemical shids are indicated on the spectra. Residues are numbered as indicated in the 
lower right panel. 
 



 



Supplementary Figure 4: Structure propensity of REM-CA structures simulated with atomis0c 
molecular dynamics simula0ons using the AMOEBA, the AMBER ff99sb and the AMBER ff14sb 
forcefield over 1 µs respec0vely. The color code for structural mo0fs is indicated on the upper 
led panel. Indicated below is a cartoon of the secondary structure as determined by AF2 
performed on the respec0ve REM-CA, CcpNMR analysis6, CNS structure calcula0on 7, the 
R.M.S.F of MD simula0ons and the R.M.S.D of the NMR structures. 
 

 
Supplementary Figure 5: 2D 1H-15N SOFAST-HMQC solu0on NMR spectra of 3 extended REM-
CA sequences, namely StREM150-198 (green), StREM160-198 (pink) and StREM171-198 (purple). The 
primary sequences of the three StREM sequences are denoted above. Residue-specific 
chemical shid assignment of extended StREM REM-CAs is indicated on the spectra with the 
color code specified in the lower right panel.  
 
 
 



Supplementary Figure 6: Structure propensity of extended REM-CA structures of StREM150-

198, StREM160-198 and StREM171-198 simulated with atomis0c molecular dynamics simula0ons 
using the AMOEBA, the AMBER ff99sb and the AMBER ff14sb forcefield over 1 µs respec0vely. 
The color code for structural mo0fs is indicated on the upper led panel. Indicated below is a 
cartoon of the secondary structure as determined by AF2 performed on the respec0ve 
extended REM-CA, CcpNMR analysis6 and CNS structure calcula0on 7. 
 

 
Supplementary Figure 7: The pearson’s correla0on coefficient (led panel) of full-length or 
truncated REM1.2 and/or REM6.1 was calculated from at least 23 cells over the course of 3 
independent experiments. Significant differences were determined using a Kruskal-Wallis test 
followed by a Dunn’s mul0ple comparison test. Different leJers indicate significant differences 
(p>0.01). Scale bar = 4μm. Representa0ve dual-color TIRF images (right panel) of the surface 
of epidermal cells of Nico%ana benthamiana transiently co-expressing full-length or truncated 



AtREM1.2 and/or AtREM6.1, labeled with mRFP1.2 (red) or mVenus (cyan), with AtREM1.2 in 
red and AtREM6.1 in cyan when co-expressed.  

 
 
Supplementary Figure 8: a C-terminal region of StREM1.3 including the coiled-coil domain. 
Indicated in blue on the primary sequence and on the AF2 predicted dimeric structure are the 
mutated L126, L137 and L155 (upper panel) with the surfaces of the interfacing residues 
providing the knob-into-hole arrangement (lower panel). b Ensemble (5 structures) of AF2 
predic0ons of StREM67-198 PPP and StREM67-198 EEE dimers, containing the replaced residues 
(L126, L137 and L155 to Pro or Glu, respec0vely) in the AF2 structure predic0on. The color 
code represents the pLDDT score (blue: pLDDT > 90; cyan 90 > pLDDT > 70; yellow 70 > pLDDT 
> 50; red pLDDT < 50, see also Figure 1 in the main text). 



 



Supplementary Figure 9: AF2 Mul0mer predic0on containing a different number of the 
StREM67-198 PPP C-terminal region for each predic0on. Structures and composi0ons are 
denoted below each predic0on, and for each predic0on are depicted the structure in cartoon 
(upper led panel), colored dependent on the pLDDT score, and in surface representa0on 
colored by charge distribu0on (red = nega0ve charges, blue = posi0ve charges). The color code 
represents the pLDDT score (blue: pLDDT > 90; cyan 90 > pLDDT > 70; yellow 70 > pLDDT > 50; 
red pLDDT < 50, see also Figure 1 in the main text). 
 

 
 

 



 
Supplementary Figure 10: Mo0f 1 and 2 highlighted on AF2-predicted dimeric structures for 
the C-terminal region of REM proteins from REM groups 1-6. 

 
 
Supplementary Figure 11: Inverse alignment of the coil-coil domains centered on the 
symmetry axis (L137 in StREM1.3). Inverse alignment of the coiled-coil region using Clustal 
Omega 3 shows poten0al sources of different mul0meriza0on states and parallel versus an0-
parallel coiled-coil arrangement.  
 



 



Supplementary Figure 12: Intermolecular contact map of Cα of monomer 1 and all atoms of 
monomer 2 (range 3-10 Å) of the structures adopted throughout the 1 µs atomis0c MD 
simula0on based on the Amber forcefield8. The blue scale is detailed in the right colorbars. 
 

 
Supplementary Figure 13: Intermolecular contact map of Cα of monomer 1 and all atoms of 
monomer 2 (range 3-10 Å) of the structures adopted throughout the 560 ns atomis0c MD 
simula0on based on the AMOEBA forcefield. The blue scale is detailed in the right colorbar 
and as in Supplementary Figure 13. 
 
 



 
 
Supplementary Figure 14: Interatomic all-atom contacts detected by MAPIYA9, upper distance 
cut-off 5 Å. The blue scale is decoded in the right panel. 



 
 
Supplementary Figure 15: Distance plot of the Cα-Cα contacts of the REM C-terminal region 
over 1 µs atomis0c MD simula0on of the aligned residues of the three selected residues of 
StREM67-198 (Leu126monomer_1-Leu155monomer_2, Leu137monomer_1-Leu137monomer_2 and 
Leu155monomer_1-Leu126monomer_2), highlighted on the structure in the led panel. 



 
Supplementary Figure 16: One representa0ve structure of AF2 dimer predic0ons for the REM 
family members. Structures are colored as the conserved sequence mo0fs 1 and 2 (detailed 



in Figure 1 in the main text) in the upper panel and dependent on the pLDDT score (blue: 
pLDDT > 90; cyan 90 > pLDDT > 70; yellow 70 > pLDDT > 50; red pLDDT < 50, see also Figure 1 
in the main text) in the lower panel, for each structure. 
 

Supplementary Figure 17: AF2 pLDDT scores of the two monomers in the predicted dimeric 
coiled-coil structures ploJed over the primary sequence. For each REM dimer the pLDDT 



scores of five dimers are shown for the full-length REM (upper panel) and C-terminal region 
(lower panel). 
 

 
Supplementary Figure 18:  Structural homology detected by Dali10 for the C-terminal region 
of a AtREM1.2, b AtREM6.1 and c StREM1.3. Three selected monomeric structures of the 
restricted PDB25 set are shown aligned with REM C-terminal regions. The right panel shows 
the ten best aligned structures of the Dali10 PDB25 set to the C-terminal regions of the 
respec0ve protein. 
 
 



References: 
1. Raffaele, S., Mongrand, S., Gamas, P., Niebel, A. & OJ, T. Genome-Wide Annota0on of 

Remorins, a Plant-Specific Protein Family: Evolu0onary and Func0onal Perspec0ves. 

Plant Physiol. 145, 593–600 (2007). 

2. Bailey, T. L., Johnson, J., Grant, C. E. & Noble, W. S. The MEME Suite. Nucleic Acids Res. 

43, W39–W49 (2015). 

3. Sievers, F. et al. Fast, scalable genera0on of high-quality protein mul0ple sequence 

alignments using Clustal Omega. Mol. Syst. Biol. 7, 539 (2011). 

4. Altschul, S. F., Gish, W., Miller, W., Myers, E. W. & Lipman, D. J. Basic local alignment 

search tool. J. Mol. Biol. 215, 403–410 (1990). 

5. Jumper, J. et al. Highly accurate protein structure predic0on with AlphaFold. Nature 596, 

583–589 (2021). 

6. Wang, Y. & Jardetzky, O. Probability-based protein secondary structure iden0fica0on 

using combined NMR chemical-shid data. Protein Sci 11, 852–61 (2002). 

7. Brünger, A. T. et al. Crystallography & NMR System: A New Sodware Suite for 

Macromolecular Structure Determina0on. Acta Crystallogr. D Biol. Crystallogr. 54, 905–

921 (1998). 

8. Case, D. A. et al. The Amber biomolecular simula0on programs. J. Comput. Chem. 26, 

1668–1688 (2005). 

9. Badaczewska-Dawid, A. E., Nithin, C., Wroblewski, K., Kurcinski, M. & Kmiecik, S. MAPIYA 

contact map server for iden0fica0on and visualiza0on of molecular interac0ons in 

proteins and biological complexes. Nucleic Acids Res. 50, W474–W482 (2022). 

10. Holm, L., Laiho, A., Törönen, P. & Salgado, M. DALI shines a light on remote homologs: 

One hundred discoveries. Protein Sci. 32, e4519 (2023). 



 


