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Supplementary Figure 1: Amino acid sequence conservation within the Remorin family®. a
Sequence motif conservation in bits based on the MEME suite®. b Sequence alignment and
visualizing by Blast (NCBI) and Clustal Omega, respectively.3*
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Supplementary Figure 2: Ensemble of 5 monomeric structures of remorin family members
predicted by Alphafold 2° 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).
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Supplementary Figure 3: 2D 'H-'°N solution 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 *H and

5N chemical shifts are indicated on the spectra. Residues are numbered as indicated in the

lower right panel.
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Supplementary Figure 4: Structure propensity of REM-CA structures simulated with atomistic
molecular dynamics simulations using the AMOEBA, the AMBER ff99sb and the AMBER ff14sb
forcefield over 1 us respectively. The color code for structural motifs is indicated on the upper
left panel. Indicated below is a cartoon of the secondary structure as determined by AF2
performed on the respective REM-CA, CcpNMR analysis®, CNS structure calculation 7, the
R.M.S.F of MD simulations and the R.M.S.D of the NMR structures.
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Supplementary Figure 5: 2D H->N SOFAST-HMQC solution NMR spectra of 3 extended REM-
CA sequences, namely StREMiso-198 (green), StREMie0-198 (pink) and StREM171-195 (purple). The
primary sequences of the three StREM sequences are denoted above. Residue-specific
chemical shift assignment of extended StREM REM-CAs is indicated on the spectra with the
color code specified in the lower right panel.
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Supplementary Figure 6: Structure propensity of extended REM-CA structures of StREMiso-
198, StREM160-198 and StREM171-198 simulated with atomistic molecular dynamics simulations
using the AMOEBA, the AMBER ff99sb and the AMBER ff14sb forcefield over 1 pus respectively.
The color code for structural motifs is indicated on the upper left panel. Indicated below is a
cartoon of the secondary structure as determined by AF2 performed on the respective
extended REM-CA, CcpNMR analysis® and CNS structure calculation ’

a a
0.8-
y i
(0]
o .
5 0.4- t
S _
c —[ b bc
S
E L]
Q 0.0 '
(o]
[&] r-
_\(IJ
C
(o]
? -0.4-
© []
q) .
o
i
-0.8-

'\(]' (b"\ '\‘1' \(.1\' \(]\'
Supplementary Figure 7: The pearson’s correlation coefficient (left panel) of full-length or
truncated REM1.2 and/or REM®6.1 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 multiple comparison test. Different letters indicate significant differences
(p>0.01). Scale bar = 4um. Representative dual-color TIRF images (right panel) of the surface
of epidermal cells of Nicotiana benthamiana transiently co-expressing full-length or truncated



AtREM1.2 and/or AtREM®6.1, labeled with mRFP1.2 (red) or mVenus (cyan), with AtREM1.2 in

red and AtREM®6.1 in cyan when co-expressed.
a
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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
predictions of StREMe7.198 ppp and StREMe7.198 eee dimers, containing the replaced residues
(L126, L137 and L155 to Pro or Glu, respectively) in the AF2 structure prediction. 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).
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Supplementary Figure 9: AF2 Multimer prediction containing a different number of the
StREMe7-198 ppp C-terminal region for each prediction. Structures and compositions are
denoted below each prediction, and for each prediction are depicted the structure in cartoon
(upper left panel), colored dependent on the pLDDT score, and in surface representation
colored by charge distribution (red = negative charges, blue = positive 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).
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Supplementary Figure 10: Motif 1 and 2 highlighted on AF2-predicted dimeric structures for
the C-terminal region of REM proteins from REM groups 1-6.
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MtREM2.2_R/191-92/1-100 IGRTREKAATEEVKL | EEGKQAEIMAKKEEASKH I NOMV EVVMESKKRD LKV E 1 GKEKAENSAKKDD EWLDVA SQMKMARNEVKTKEN EEWAKI LAL
AtREMS3.1(AT1G69325.1)/14-113 - - MAAVVD@WKETJE | SKSRKKMEK L SEK|I' V SWED KKRKAKRKLHRT E] TKLKATQRFHD ENERI EIIVASARAHAYESRI KEELKVKEKANLMRT TG
AtREMS3.1_R/113-14/1-100 TTRMLNAKEKVKLIEEKI RSEYAHARASAVI | EIRENEDRFROTAKLKTKEVSRETRHLKRIKAKKRKKD EWSVIKESL KEMKKRSKS1ET EKWADVVAAM
AtREM3.2(AT4G00670.1)/13-112 VI KAWKEELK | TKVNNKTQKKL LD/l SGWEKKKTTKI ESELARI QRKMD SKKMEK SEKL]
AtREM3.2_R/112-13/1-100 IGAAQFRAAAEEADL | EQARRTQVDAKKKQAKAHVAAKENRIL KESKEMKKSDMKRQ I RALESEN

AtREM4.1(AT3G57540)/185-284 - - - VEAKI TAWQTAKVAKINNRFKRQDAV[INGWLN EQVHRAN SWMKK | ERKLEDRRAKAMEKTQNKVAKAQRKAEERRATAEGKRGT EVARVLEVANLMRAV
AtREM4.1_R/284-185/1-100 VARMLNAVELVRAVETGRKGEATARREEAKRQAKAVKNQTKEMAKARRD ELKRE | KKMWSNARHVQENLWGNI VADQRKERNN I KAVKATQWATIKAEV
AtREM4.2(AT2G41870)/163-262 - - VEAKI TAWQTAKLAKINNRFEKREDAVINGWEN EQV] K1 ERKLEERKAKAMEKTQNNVAKAQRKAEERRATAEAKRGT EVAKVVEVANLMRAL
AtREM4.2_R/262-163/1-100 LARMENAVEVVKAVETGRKAEATARREEAKRQAKAVN TKEMAKAKREELKRE | K| SNAKNVQENFWGNTVADERKERNN I KALKATQWATIKAEV

AtREMS5.1(AT1G45207.2)/437-536 MRDHVHGKATNHED LTCAT EEARI | SWENLOKAKAEAAIRKLEK'FPQMKLEKKRSSSMEKIMRKVKSAEKRAEEMRRSVLDN VSTASHGKA SSFH
AtREMS5.1_R/536-437/1-100 KF HSATSVBNDLVSRRMEEARKEASKVKRMIKEM RKKELKMQPEMKELKRIAAEAKAKQLNEWS] I RAEETACTLD EANTAKGH VHD RM|

AtREM6.1(AT2G02170.1)/373-472 [ - - SEARATAWEEAEKAKHMARFRREEMKITQAWENHQKAK SEAEMKKT EVKVERT K DRLMKRLAT | ERKAEEKRAAAEAKKDHQAAKT EKQAEQ | RRTQ
AtREM6.1_R/472-373/1-100 TRRIQEAQKETKAAQHDKKAEAAARKEEAKREI TALKKMLRDAARGK | REVKV ETKKMEA ESKAKQHN EWAQI KMEERRERAMHKAKEAEEWATARAES
AtREM6.2(AT1G30320)/395-494 T FEKRATAWEEAEKSKHNARMKREE| R1 QAWE SQ ENAKL EAEMRR | EAKV EQMKA EAEAKITMKIN | ALAKQRSEEKRALAEARKT RDAEKAVAEAQY | RET,
AtREM6.2_R/494-395/1-100 TERIYQAEAVAKEADRTKRAEAL ARKEESRQKALA | IKMIKAEAEAKMQEVKAE | RRMEAELKAKFQSEWAQI RI EERKNMRANHK SKEAEEWATARKEF
AtREM6.3(AT1G53860.1)/323-422 APLWDD EDDK | KFC| QREEAKITQAWVN L ENAKAEABSRKL EVKIQKMR SN LEEKLMK RMDMVHRRAEDWRA T ABGQHY EQMQKAAETARKLTNRH
AtREM6.3_R/422-323/1-100 RANT LKRAT EAAKQMQEVHQQBATARWD EARRHVMDMRKMLKEELN SRMKQIKV ELKRSQAEAKAN ELNVWAQIKAEERQ CEK I KDDEDDWL PAKISE
AtREM6.4(AT4G36970.1)/300-399 SWD | S| E]g EEAK|I AAWEN LOQKAKAEAA | RKLEVKLEKKKSASMDK/I LNKLQTAK|I KAQ EMR m QGNHQ I [§RN SVK |
AtREMS6.4_R/399-300/1-100 1 KV SNRIS I QHNGQAQ VSSBRMEQAKIKATQLIKEN LI KDMSASKKKELKVELKRIAAEAKAKQLN EWAATKAEERQLK SSIDWSSSSAS
AtREMG.5(AT1G67590.1)/229-328 [ - - MEARAMAWD EA ENAKFMARMK REEVKIQAWENH ERRKAEM KMEV KA ERMKA] EKLANKLAATKRIAEERRANAEAKLN ERAVKT SEKADN | RRSG
AtREM6.5_R/328-229/1-100 IGSRRIMDAKESTKVAKENLKAEANARREEA| RKTAALKNALKEEABAKMREAKY EMKIKMEMEAKRKERIN EWAQI KV EERKMRAMEKAREAEDWAMARA EM

AtREM6.6(AT1G13920.1)/236-335 [ - - DD STADAWEKAELS H LNRK/ID LWEAKKREKARRKLD I S| RRKRGLQRFREDTEY/I EQI AAGA H QSKEFKVKEKAGVY I RS
AtREM6.6_R/335-236/1-100 SR1VGAKEKVKFEKSQ EAQARAGAAIQEIYETDERFRQLGRKRROELIESQESIDLKRRAKERKKAEWLDI KRN LIKEYRA SLEAKEWADAT SDD

m E E! TVGWEN ERKLARAT L LMEK| GINNQHMKSRLART QLA ﬁ ﬁ AQVAGKVIRKMSRTY
ET RSMK QAEKS KAGDA I LQ1RALKSKNHQNN | GRRKELESKRK EML L TAALKREN EWGV I DAKM] K1 QSKEWSDAKSSA

AtREM6.7(AT5G61280.1)/152-251
AtREM6.7_R/251-152/1-100

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 potential sources of different multimerization states and parallel versus anti-
parallel coiled-coil arrangement.
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Supplementary Figure 12: Intermolecular contact map of Ca of monomer 1 and all atoms of
monomer 2 (range 3-10 A) of the structures adopted throughout the 1 ps atomistic MD
simulation based on the Amber forcefield®. The blue scale is detailed in the right colorbars.
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Supplementary Figure 13: Intermolecular contact map of Ca of monomer 1 and all atoms of
monomer 2 (range 3-10 A) of the structures adopted throughout the 560 ns atomistic MD
simulation based on the AMOEBA forcefield. The blue scale is detailed in the right colorbar
and as in Supplementary Figure 13.
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Supplementary Figure 14: Interatomic all-atom contacts detected by MAPIYA®, upper distance

cut-off 5 A. The blue scale is decoded in the right panel.
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Supplementary Figure 15: Distance plot of the Ca-Ca contacts of the REM C-terminal region

over 1 us atomistic MD simulation of the aligned residues of the three selected residues of

Leul155monomer_1-LeU126monomer_2), highlighted on the structure in the left panel.
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Supplementary Figure 16: One representative structure of AF2 dimer predictions for the REM
family members. Structures are colored as the conserved sequence motifs 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.
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Supplementary Figure 17: AF2 pLDDT scores of the two monomers in the predicted dimeric
coiled-coil structures plotted 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).

A AtREM1.2 / Synaptobrevin AtREM1.2 / Prohibitin AtREM1.2 / Myosin AtREM1.2 / PDB25 best matches

-

B AtREMS6.1 / Synaptobrevin AtREMG.1 / Prohibitin AtREM6.1 / Myosin AtREMS6.1 /,PDB25 best matches

C StREM1.3 / Synaptobrevin StREM1.3 / Prohibitin StREM1.3 / Myosin StREM1.3 / PDB25 best matches

Supplementary Figure 18: Structural homology detected by Dali'® for the C-terminal region
of a AtREM1.2, b AtREM6.1 and ¢ 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 Dalil® PDB25 set to the C-terminal regions of the
respective protein.
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