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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-CA 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 ’
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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).
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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 ee 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: a 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 Coiled-coil oligomerization predicted by Coconat? for the full-length REM proteins of
several proteins from all REM groups (1-6). Color coding of the multimeric state and the register of the coiled-
coil helical wheel is explained in the panel aside.
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Supplementary Figure 11: a Motif 1 and 2 highlighted on AF2-predicted dimeric structures for
the C-terminal region of REM proteins from REM groups 1-6.



StREM1.3/89-188
StREM1.3_R/188-89/1-100

AtREM1.1(AT3G48940.1)/66-165
AtREM1.1_R/165-66/1-100

AtREM1.2(AT3G61260.1)/103-202
AtREM1.2_R/202-103/1-100

AtREM1.3(AT2G45820.1)/81-180
AtREM1.3_R/180-81/1-100

AtREM1.4(AT5G23750.1)/93-192
AtREM1.4_R/192-93/1-100

AtREM1.5(AT1G63295.1)/39-138
AtREM1.5_R/138-39/1-100

MtREM2.2/92-191
MtREM2.2_R/191-92/1-100

AtREM3.1(AT1G69325.1)/14-113
AtREM3.1_R/113-14/1-100

AtREM3.2(AT4G00670.1)/13-112
AtREM3.2_R/112-13/1-100

AtREMA4.1(AT3G57540)/185-284
AtREM4.1_R/284-185/1-100

AtREM4.2(AT2G41870)/163-262
AtREMA4.2_R/262-163/1-100

AtREMS5.1(AT1G45207.2)/437-536
AtREMS5.1_R/536-437/1-100

AtREM6.1(AT2G02170.1)/373-472
AtREM6.1_R/472-373/1-100

AtREM6.2(AT1G30320)/395-494
AtREM6.2_R/494-395/1-100

AtREM6.3(AT1G53860.1)/323-422
AtREM6.3_R/422-323/1-100

AtREM6.4(AT4G36970.1)/300-399
AtREM6.4_R/399-300/1-100

AtREM6.5(AT1G67590.1)/229-328
AtREM6.5_R/328-229/1-100

AtREM6.6(AT1G13920.1)/236-335
AtREM6.6_R/335-236/1-100

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

10 20 30 40 0 60 70 80 90 100
VSL I KAWEESEKSKAENKAQKHKY SAT GAWEN SKIKANLEAELKKMEEQLEKKKAEXT EKMKNK I ALLHKEAEEKRAMI EAKRGEDLLKAEELAAKNRATG
TARYKAALEEAKLLDEGRKAEIMARKEEAEKHLLAIKNKMKETMEAKKK EEMKKLEAELNAKKSNEWAGI ASVIEKQAKNEAK SKESEEWAKI L SV

I SL I KAWEEAEKSKVENKAQKHK I SSMGAWEN SK| AELKK 1 EEQENKKKAHMT E| 1 AQ | HK EAEEKRAMT EAKRGED VILKA EEMAAK]
GTARVKAAMEEAKLVD EGRKAETMARKEEAEKH QA I ENKMAETMHAKKKNILQEE I KKILEAEV SAKK SN EWAGV SS | IIKQAKNEVK SKEAEEWAKIL S|
L SFVRAWEESEK SKAENKAEKK | ADVHAWEN SKKAAM EAQLKK | EEI KKKAENA ERMKN AMI EAKRGEDV LKAEETAAKNRA
IGT ARYKAATEEAKLVDEGRKAEIMARREEAEKH I AAVENKMREAVEAKKKIELQEE | KKLQAEVAAKK SN EWAHVDIA | KK EAKNEAKSKESEEWARVESL
TSF1KAWEESEKSKAENRAQKHK | SDVHAWEN SKRAAVEAQLRK | EEKIIEKKKAQNMGEKMKNRVAA [ HKLA: AMVEAKKGEEL LKA EEMGAKY]|
TABYKAGMEEAKLLEEGKKAEVMARKEEALKH I AAVENKMK EGYQAKKKELKEE I KRLQAEVAAKK SN EWAHVD S| IKQARNEAK SKESEEWAK | EST
NKMQEVNMEAKKKEL

- - - RLALIDAWEENEKAKAQTKAYKELCS|I ESWENNMETALELDLKKMEENLQVEKT EF SKKFKKKIPE| EKI AEAKREKI EKQKEQESI KVEKI SEKL I ATH
PTAILKESIKEVKI SEQEKQKEIKERKAEAIKE] EPIKKKFKKSFETKIEVQLNEEMKKLDL ELATKMNN EWSEI SCLEKYAKTQAKAKENEEWAD I LALR

LALIKAWEENEKTKVINRA.KMQSAVDLWE ASIEAKFKGI EVKLDRKKSEMY EVMQN THKSAEEKKAMI EAGBKGEE | LKV EETAAKF
ERTBEKAATEEVKL | EEGKQAEIMAKKEEASKH | IEGI KNQMV EVMESKKRD LKV E I GKEKAEN SAKKDD EWLDV.A SQMKYARNEVKTKEN EEWAKI LA

WK ET TKLKATQRFRDENERI EIIVASARAHAYESRI KEELKVKEKANLMRT TG
GT TRMLNAKEKVKLIEEK | RSEYAHARASAVI I EIRENEDBERQTAKLKTREVSRETRHLKRKAKKRKKD EWSVIKESLKEMKKRSKS1IET EKWADVVAAM
VI KAWKELK I TKVNNKTQKL LD SGWEKKT TRNESELAR I QRKMD SKKMEK SEKIL
AAQFRAAAEEADL | EQARRTQVDAKIKKQAKAHVAAKENBILKESKEMKKSDMKRQI RALESEN S

- - VEAKI TAWQTAKVAKINNRFKRQDAVIINGWLN EQVHRAN SWMKK | ERKILEDRRAKAMEKTQNKVAKAQRKAEERRATAEGKRGT EVARVLEVANLMRAYV

VARMENAVELVRAVETGRKGEATARREEAKRQAKAVKNQTKEMAKARRD ELKRE| KKMWSNARHVQENLWGNTVADQRKERNN | KAVKATQWAT I KAEV

- - VEAKI TAWQTAKLAKINNRFKREDAVINGWEN EQV| K1 ERKLEERKAKAMEKTQNNVAKAQRKAEERRATAEAKRGT EVAKVVEVANLMRALG
IGLARMLNAVEVVKAVETGRKAEATARREEAKRQAKAVNNQTKEMAKAKREELKRE | KKMWSNAKNVQENEWGN II'VADERKERNN | KALKATQWATIKAEV

IMRDHVHGKATN EDLTCATEEARIISWENLQKAKAEAAIHKLEK.FPQMKLEKKRSSSMEKIMRKVKSAEKRAEEMRRSVLDN VSTASHGKASSF
[KFSSAKIGH SAT SVBND LVSRRMEEARKEASKVKRMIKEMSSSRKKELKMQPEYKELKRIAAEAKAKQINEWS| | RAEETACTLDEHNTA HVHD RMK S
DRLMKKLAT | ERKAEEKRAAAEAKKD.QAAKTEKQAEQIRRT
AESKAKQHNEWAQIKMEERRERAMHKAKEAEEWATARAE

KKKAENVEQMKNK I AQ |
EEMKKLEAEVAAKKNN EW.

KEAEEKRAMI EAKRGEE | LKAEELAAK
LKKEAKNEVKCKEAEEWAKI L SM)

- - BMSL I KAWEEAEKCKVENKAEKHKL SS|I GSWENNK|
IGT A KAALEEAKL | EEGRKAEIMARKEEAEKHIQAL

- - MAAVVD | SKSRKKN EK L SEKI'VSWEDKKRKKAKRKLHRT E}

AAVHAKAQKKKADVQTRRAQE | LDAEEAAA
TTRKKEWGSIDLLIKKQTKNNVKT | KLIEKWAKIV

- - SEARATAWEEAEKAKHMARFRREEMKIQAWENHQKAK SEAEMKKT EVKV ER | KGRA!
IGTRRIQEAQKETKAAQHDKKAEAAARKEEAKREITALKKMLRD KIREVKVETKKM

[ FEKRATAWEEAEKSKHNARMKREE | R1 QAWE SQERAKLEAEMRR | EAKVEQMKA EAEAKTMKE 1 ALAKQRSEEKRALAEARKT RDAEKAVAEAQY | RET
TERIYQAEAVAKEADRTKRAEALARKEESRQKALAIKKMIKAEAEAKMQEVKAEI RRMEAELKAKEQSEWAQIRI EERKNMRANHKSKEAEEWATARKEF
- - ESHAPLWDD EDDK I KEC| QREEAKIQAWVNLENAKAEAQSRKLEVKIQKMRSN L EKLMKRMDMV'RRAEDWRATA IQHV EQMQKAAETARKLTNR
RRNT L RAT EAAKQMQEV] ATARWDEARR.MMDMRKMLKE LNSRMKQIKVELKRSQAEAKANELNVWAQI KA EER; ICEK | KDDEDDWL PAKISE

SEHEQ@QGNHQ I [SRN SVK1
QLKISLTMAP 1DW A

EEAK]I AAWEN LQRAKAEAA | RKLEVKLEKKKSASMDKILNKLQTAK/ KAQEMR]
QAKIKATQL, KKKELKVELKRIAAEAKAKQLN EWAAIKAEE

RS 6 1
I KVSNRS1QHNGQAQ V. RM E!
~_MEARAMAWD EAERAKFMARNKR EEVKTQAWENH ERRKAEM KMEVKAERMKA EKLANKLAATKR I AEERRANAEAKEN ERAVKT SEKADN | RR S
SRRINMDAKESTKVAKENLKAEANARREEA|I RKTAALKNALLKE AKMREAKV EMKKMEMEAKRKEHN EWAQT KV EERKYRAMEKAREA EDWAMARA EM

RRKRGLQRFREDTEYI EQI AAGA|

g
L IDLKRRAKERKKAEWLDIKRNLKEYRA LEAKEWADAT SDD

AD SWEK S H B! I VGWEN ERKLAAT L LMEK| GINNQH¥KSKLARIQLIA ﬁ ﬁ AQVHGKVEKMSRT(
IGT R SMKIKVKGHVQAEK S| KAGDA1'LQI RALKSKNMHQONN | GKRKIELESKRKEML LTAALKREN EWGVIDAKMI KIQSKEWSDAKISSA

--DDSTADAWEKAELSK I KARY EMLNRKID LWEAKKREKARRKLD I S|
RIVGAKEKVKFEKSQEDKEAQARAGAAIQEIYETDERFRQLGRKRAI

Supplementary Figure 12: 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 * shows potential sources of different multimerization states and parallel versus anti-

parallel coiled-coil arrangement.
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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 1 ps atomistic MD
simulation based on the Amber forcefield®. The blue scale is decoded in the right panels.
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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).
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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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