Table S1. Percentage of K segments in Dhn groups with at least one or two His residues in
the 6 positions N-terminal (prefix) or S-Terminal (suffix) to the segment.

K segment position Kn SKn (H)KnS F(S)Kn Yn(S)Kn Allgroups
Prefix

Nterm

Atleast 1 36.9 3.9 48.5 10.2 14.4 16.5
At least 2 6.1 0.4 11.7 1.5 2.6 3.0
Mid

Atleast1 59.2 31.3 14.7 35.8 63.6 45.3
At least 2 20.7 8.3 1.2 54 22.7 12.9
Cterm

Atleast1 43.4 43.7 74.0 48.0 72.4 59.7
At least 2 14.3 8.3 25.4 4.8 34.1 20.5
All positions

Atleast1 46.5 26.4 57.5 31.5 48.8 42.5
At least 2 9.6 2.1 3.0 2.2 8.9 5.9
Suffix

Nterm

Atleast1 56.7 69.1 39.8 45.8 70.0 59.8
At least 2 22.4 18.0 2.9 6.9 10.7 11.8
Mid

Atleast1 67.0 90.6 14.1 61.8 57.1 58.1
At least 2 42.4 10.4 0.0 9.3 3.9 13.9
Cterm

Atleast1 58.7 81.6 48.0 88.9 88.6 76.1
At least 2 23.8 27.4 9.0 13.6 51.9 29.5
All positions

Atleast1 60.7 78.2 39.4 66.2 76.2 66.8
At least 2 29.0 211 6.2 10.0 28.1 20.2
Prefix + Suffix

Nterm

Atleast1 69.2 69.1 68.0 49.2 75.1 66.0
At least 2 37.3 215 25.2 12.7 20.5 21.0
Mid

Atleast1 77.7 94.8 27.6 72.6 84.0 73.0
At least 2 60.2 35.4 2.5 30.2 53.5 39.8
Cterm

At least 1 67.8 85.6 81.1 92.6 96.5 87.2
At least 2 42.3 49.1 54.5 52.7 73.2 58.0
All positions

Atleast1 71.1 80.7 67.6 71.9 86.3 77.1

At least 2 46.4 36.3 39.0 32.4 49.8 41.9




Table S2. Representative phi segments linking K and C-terminal S segments in (H)KnS Dhns. n is the number of segments
of each length in the overall library of 374 (H)KnS Dhns identified by Dhn Decoder. In length classes with >2 sequences, 2-
3 examples were randomly selected from all segments in that length class.

NCBI accession Length n K-S phisegment sequence
XP_017252260.1 0 1

XP_050910498.1 1 2 G

XP_017252260.1 1 2 L

KAI5064993.1 2 2 GE

KAJ0817778.1 2 2 HH

MQL74592.1 4 5 EEHH

XP_019054435.1 4 5 EHGG

XP_006826344.1 4 5 HEHD

XP_062209370.1 6 5 EGHHHG

MC05555878.1 6 5 GKKGDA

MC05607452.1 6 5 GKKGEA

ONK64184.1 7 6 AKCNSPD

RYR53894.1 7 6 EHGHDHG
XP_024522267.1 8 2 HKEKKKAG
XP_002987557.1 8 2 HKEKKKAG
KAG8097698.1 9 1 EGHHHDDGH
KAH9650592.1 10 2 KKEKKKHEDG
CAH1434251.1 16 1 DGGSKQQQQRQRLDHY
EPS66827.1 17 1 GEENKKKKKKKDKKHDH
XP_058740102.1 18 3 EGEGGEKKKKERKKREDG
XP_028207705.1 19 5 EGEKKKKEKKKREHGHEDG
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SDSHNKGEKNKEKKKKEGHERGKGHGHD
DGGPQKGYDGEDKKKKKKDKKKKKEGHEH
GGESGEHKGEEKKKKKKEKKKHGEGHDHH
GGGTGGTODHENKGEKKKKKEKKKKHEGG
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DGKKDGDHKEKKDKKKKKDKKHGEGHKDDDG
QGGQGGHEQGHGGVEKKKKEKKKKKEHGDKH
VGGAGGAGHENKGGEKKKKKDKKKHEDGHDH
GEGKSHDGEGKSHDGEKKKKKDKKEKKHHDDG
GHGGDHHDKEGHEKKDKKDKKKKKDKKKHEHG
HGDHHHDKEGHEKKDKKKKKEKKKHEHGHEHGH
KGEGEGEGEGEKTEKKKKEKKKKKDKKEDEEKD
DKSGDHHGHGHGHGHGDGKKKDKKKKKHEDGHKH
EHGEKSGEHKDKDHKEKKDKKKKEKKHGEGHDHD
DGHGDGKKDGDHKEKKDKKKKKDKKHGEGHKDDDG
EHGDKSGDHKDDKDHKEKKDKKKKKEKKHGEGYHD
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GEKGEKEKNHGDKKEKKEKEKNHGDDKDKKKKKDKKEGKHHG
DKDDDDKHHKKDKDDKHHKKDKDGHGSDGEKKKKKKGKKKHKDG
EKEEDDKHHKKEKVKDDKHHKKDKDGPDNDGEKKKKKKGKKKHEDG
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Figure S1. Multiple sequence alignment of selected reticulon-like sequences in land plants. K-like segment outlined in red, S segment-like region outlined in green.

XP 044448329.1 reticulon-like protein Bl isoform X1 [Triticum aestivum]
KAA3475865.1 reticulon-like protein B3 [Gossypium australel

ACN40158.1 unknown [Picea sitchensis]

XP_024437525.2 reticulon-like protein B5 [Populus trichocarpal]
CAA3014941.1 reticulon B2 [Olea europaea subsp. europaeal

NP 176592.1 Reticulan like protein B3 [Arabidopsis thalianal]

XP 006842617.1 reticulon-like protein B5 [Amborella trichopodal

XP 023738480.1 reticulon-like protein Bl [Lactuca satival

PIA34304.1 hypothetical protein AQUCO 03800119v1 [Aquilegia coerulea]
XP_010671578.2 reticulon-1like protein B4 [Beta vulgaris subsp. vulgaris]

CLUSTAL 0O(1.2.4) multiple sequence alignment. (Madeira F, Madhusoodanan N, Lee J, et al. The EMBL-EBI Job Dispatcher
sequence analysis tools framework in 2024. Nucleic Acids Research. 2024 Jul;52(W1l) :W521-W525. DOI: 10.1093/nar/gkae241.
PMID: 38597606; PMCID: PMC11223882.)

XP 044448329.1 MSRVFFVRILKNKRERYYKNRDNNPRSGEGRGVHTLAREGMMSESEEHGYLLEKIGDKIG 60
KAA3475865.1 === mmmmmm e e e e MVHHEESLMEKIA 13
ACN40158.1  mmmmmm e e MGEHPEEAAYFLDSVMEKVA 20
XP 024437525.2 mmmmmmmmmmmmmmmm oo MQKNEHTHTLKDPSMAEHEGQREJAAESLVDKIT 34
CAA3014941.1 == mmmmmm e e MADHHKEEHKKEELMEKIS 19
NP _176592.1 === == mmmmmm e e MAEEHKHEESIMEKIS 16
XP 006842617.1 === =mmmmmmm e MPEGTDESGYHAESIMEKIK 20
XP 023738480.1 mmmmmmmmmmmm e e MSDHEDHKSESLMEKIS 17
PIA34304.1  mmmmmmmm e e e e MVVEHV%ESESLMEKIK 17
XP 010671578.2 === === e e e MSDHAEEH 19
. ek .
XP 044448329.1 DK IHHFKKDSSSSDGDDDK -~ = = = = = = = == == = m—m oo mm e oo KSHKS 84
KAA3475865.1 EKTH@HNSSSDSDDDKPS ~ = = == == == === == = m—m oo oo oo oo = KT 33
ACN40158.1 EKLPQ@HDSSSSDSDDEKSKK- == == === == === === m oo == PESKKPEPSSISS 53
XP 024437525.2 EKINGHDSSSSSDSDINEK - — = == == === == == == = m oo oo FDAVKS 58
CAA3014941.1 DKFHEHDSSTSDDEDE - - K== == == === == == == === oo oo oo KSSTKA 42
NP 176592.1 EKTH@HDDSSSSSSDISDDDK - = = = = = = = == == == mmm oo oo NSASLKT 43
XP 006842617.1 EKTH@EDDSSSSSSYSDSE -~ -~ - - - oo oo e TEKPSLSAAKA 50
XP_023738480.1 DKTHGKDDSSSSSDYDDDK - = = = == == === == == ——m oo oo oo ISAMKS 42
PTA34304.1 EKIHQ@DNSSDSDNDMKKEKPHSSSSSSS -~ = - = - === === —=——m oo - - PSPSTVKS 53
XP 010671578.2 DKTHAHDSSSSSSDHARSDKKKSSSSETPSVPAAAHVPPPEVVPATEKAEAPASPSSSTSS 79
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Figure S2. Amino acid frequencies by position in 1792 8-residue Y segments identified by Dhn Decoder.
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Figure S3. Dhn Decoder scores for K segments in N terminal, intermediate, and C terminal positions in Dhns with
>2 K segments and for the single Ksegment in Dhns with only one. Dhns in each group are ranked by the maximum
score in each protein.
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Figure S4. Lengths of C terminal segments following K segments in Dhn orders.



