Supplemental Figures
Figure S1

Liquid Nitrogen —>» Sonication —>» Homogenisation

Figure S1: Validation of mature plant tissue fractionation of P. patens after successive
disruption steps. Tissue fragments stained by Calcofluor White observed by confocal
microscopy. Scalebar indicates 50 pm.

43



Figure S2
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Figure S2: Phylogenetic trees of protein families with PD-associated members in P. patens
inferred using the maximum likelihood method and names assigned based on the phylogenetic
position in bold. Selected proteins from A. thaliana and Marchantia polymorpha were included
as reference. Bootstrap values (derived from 500 replicates) indicate the percentage of trees in
which the associated taxa clustered together. Horizontal branch lengths represent the number
of substitutions per site. (A) Phylogeny of P. patens GHL17 / B-1,3-glucanases, with 2
Arabidopsis representatives each from the o, p and y clades included for reference. Twenty-Six
moss members clustered in the a clade (blue), with 12 members comprising a clear subclade
(highlighted in darker blue). Six proteins belonged to the B clade (red). (B) Phylogeny of
Arabidopsis, M. polymorpha and P. patens C2 lipid-binding (MCTP) family proteins. All P.
patens proteins clustered together in a single clade sister to Arabidopsis proteins
AT1G74720.1, AT5G17980.1 and AT3G03680.1 (MCTP15/QKY, MCTP16, MCTP14). (C)
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Phylogeny of Arabidopsis, M. polymorpha and P. patens tetraspanin (TET) proteins. Four moss
proteins exhibited clustering with AtTET7-9 (highlighted in yellow) and 2 proteins with
AtTET10 (purple), with remaining moss proteins clustering outside of the named Arabidopsis

tetraspanins.
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Figure S3

PpGHL17_18 (B-1,3-glucanase) [AOA2K1J8R8 / Pp3c16_15860]

1 2

Wild-type :.; -
locus
Expression
construct mNG

1 2
Modified L -~
locus i mNG

1+2: 3127 bp / 2422 bp (WT)
PpMCTPS (C2 lipid-binding) [A0A2K11A48 / Pp3c27_520]

Wild-t 2 ¢ &
ild-type - P
locus “r;; &

Expression -
construct —‘ﬁ'-——'v‘ 2.5 kb
4
Modified _3. - =
3+4; 3281 /2576 (WT)
locus NG 3+4: 3281 bp / 2576 bp )

PpTET6 (Tetraspanin) [A9TQE7 / Pp3cd_3550]

5 6
Wild-type E - -
locus
Expression .
construct A ma_

mNG_ | G418R
5 Tnos

Modified W
locus

NG G418R
Tnos
PpTET3 (Tetraspanin) [A9RCL2 / Pp3c7_23740]
7 8
Wild-type = s
locus
Expression )
construct _— mNG T G418R
7 Tnos 8
Madified - : — o e
locus mNG_ | G418R
Tnos
ADA2K1L300 (ATP-binding cassette) [Pp3c2_25580]

. 9 10
Wild-type E s -
locus
Expression
construct mNG G418R

Tnos

9
Modified : - -
locus

mNG | G418R
Tnos

9+10: 5358 bp / 2311 bp (WT)

Figure S3: Generation and validation of moss strains expressing candidate plasmodesmal
proteins fused to fluorescent protein mNeonGreen. Schematic representations of the genomic
locus for each indicated gene with its intron-exon structure (blue boxes) and the constructs used
for mNeonGreen tagging via homologous recombination (dashed lines) shown. In tagged lines,
a fragment containing the mNeonGreen encoding sequence (green box), and in case of C-
terminal tagging also a nopaline synthase terminator (red box) and a cassette conferring G418
resistance (light blue box), is integrated at the start, end or within the coding sequence of the
native gene. Red arrows and associated numbers denote primer binding sites used for
confirmation of the obtained lines by PCR. The products obtained after PCR reaction and their
predicted sizes are given on the right. The numbers of analysed transformants are given above
the gel images.
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Figure S4

PtC

Figure S4: Venn diagram representing the overlap between orthogroups identified in each of
the proteomes analysed in this study: AtC1, AtC2, PtC, AtL and PpPG.
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Figure S5
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Figure S5: Occurrence of labelled C2 lipid-binding protein-positive punctae at the cell
periphery in addition to plasmodesmal association in moss. Two protonemal cells expressing
mNeonGreen-PpMCTP5 are shown under bright field (top) and fluorescence imaging
conditions. Confocal slices were acquired both in the median plane of the cells and in the
cortical plane (bottom). In addition to strong localization to the cell-cell interface (arrows),
under high-contrast display settings distinct punctae at the cell periphery were discernible
(arrowheads). In the cortical plane the fusion protein also localizes very weakly to reticulate
structures, reminiscent of ER. Scale bar indicates 10 pum.
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Figure S6
PpMCTP5-GFP

Figure S6: Stable expression of the P. patens C2 lipid-binding domain protein PpMCTP5-GFP
in Arabidopsis showing accumulation at punctae (arrows) in the cell periphery suggestive of
plasmodesmal association. Scale bar is 10 pum.
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Figure S7
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Figure S7: Members of the GDSL esterase/lipase OG5 and the glycine-rich RNA binding
protein OG16 do not associate with plasmodesmata. (A-B) Micrographs of single confocal
planes show both the P. patens (A) and Arabidopsis (B) representatives of OG5 can be seen in
a reticulate membrane at the cell surface when C-terminally tagged, (arrowheads) suggesting
ER association. (C-D) When the same proteins are N-terminally tagged (downstream of the
predicted signal peptide), both the P. patens and Arabidopsis OG5 proteins localise to mobile
bodies within the cell (arrowheads) and show diffuse localisation in the apoplast (Ap).
Fluorescence in the apoplast is very faint when compared to the autofluorescence of the
chloroplasts (Ch). (E - H) Micrographs of single confocal planes show both the P. patens and
Arabidopsis representatives of OG16 are present in the nucleus (arrowheads) and cytosol when
C-terminally tagged (A-B) or N-terminally tagged (G-H). Scale bars are 25 um.
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Figure S8
PpGRP2-GFP AtGRP7-GFP

Figure S8: Stable expression of the RNA-binding proteins PpGRP2-GFP (P. patens, left) and
AtGRP7-GFP (A. thaliana, right) in Arabidopsis showing nucleo-cytosolic localisation. Scale
bar is 10 um.
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Figure S9
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Figure S9: As in Figure 5, unrooted cladograms of OG16 (Glycine-rich RNA binding protein)
members from A. thaliana, P. trichocarpa, and P. patens with protein Uniprot identifiers listed.
Proteins tested for in vivo subcellular localisation are marked with an asterisk. The proteins
represented were defined by a hmmsearch with a threshold of E < 1 x 10-%. Each tree has a
heatmap of proteome matches for each protein in the tree with orange indicating a proteome
hit and blue indicating the protein was not detected in the relevant proteome(s). Pie charts
estimate the likely ancestral plasmodesmal localisation (orange) by phylogenetic
backpropagation. Node support is indicated by greyscale circles.
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Figure S10

Bootstrap Percentage
e BP =90

©70<BP <90
oBP<70

Proteome +ve

ADA2K1JYKO
QoLYs4*
AQT7R2

Q4A3V3*
ADA2K1IP56
ASTGI1
ASTBWS
BOHQKO
QOFFCE
L ¥ QoLU14
ADA2K2A2D4
A9PHY7
BOMTLS
QOFFNO
AQA1P8BGA1
AOA2H1ZE56
BIGROY
T QOSVUS
ADAZK1Y178
QOMBY5
Q8LB81
BOIPF2
QSPNZ0

BOIPF3

_’t} USFUR1
ADAZKT1WNFT7

9FIA1

= g
891178
t USFJC9
QOFHQ1

AOAZK1JZM8
AQAZKILATE
AOAZKILATY
AOAZK1JHC4
AIRXDA
T E— AGSDI1

ADA2KTKZX?
AQSES1
ADA2K1J4L8
AITTF2
&0 023470
ADA2K1ZF27
080470
BOHEE9

Q8LFJ9

QYFNP2
ADAZKT1WQRS
Q9FVV1
QISF78
BOMWGS
ADA2K1 WRE8
t Q8L5Z1
ADA2K1Y3S6
ADA2KTYGX1
B9H2CO
QIC7N5
QIC7N4
QIFK75
QI3YW8

ADAZKT1YGX0

U7EOQEQ

ADAZKTWMRTY
OG5 . ADAZKIWMRS
GDSL esterase/lipase AQAZK1WMM4

ASPEA2
AOA2K1WMR2

Figure S10: As in Figure 5, unrooted cladograms of OG5 (GDSL esterase/lipase) members
from A. thaliana, P. trichocarpa, and P. patens with protein Uniprot identifiers listed. Proteins
tested for in vivo subcellular localisation are marked with an asterisk. The proteins represented
were defined by a hmmsearch with a threshold of E < 1 x 10, Each tree has a heatmap of
proteome matches for each protein in the tree with orange indicating a proteome hit and blue
indicating the protein was not detected in the relevant proteome(s). Pie charts estimate the
likely ancestral plasmodesmal localisation (orange) by phylogenetic backpropagation. Node
support is indicated by greyscale circles.
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Figure S11
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Figure S11: As in Figure 5, unrooted cladograms of OG3 (C2 lipid-binding) members from A.
thaliana, P. trichocarpa, and P. patens with protein Uniprot identifiers listed. Proteins tested
for in vivo subcellular localisation are marked with an asterisk. The proteins represented were
defined by a hmmsearch with a threshold of E < 1 x 10, Each tree has a heatmap of proteome
matches for each protein in the tree with orange indicating a proteome hit and blue indicating
the protein was not detected in the relevant proteome(s). Pie charts estimate the likely ancestral
plasmodesmal localisation (orange) by phylogenetic backpropagation. Node support is
indicated by greyscale circles.
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Figure S12
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Figure S12: As in Figure 5, unrooted cladograms of OG6 (Tetraspanin) members from A.
thaliana, P. trichocarpa, and P. patens with protein Uniprot identifiers listed. Proteins tested
for in vivo subcellular localisation are marked with an asterisk. The proteins represented were
defined by a hmmsearch with a threshold of E < 1 x 10%. Each tree has a heatmap of proteome
matches for each protein in the tree with orange indicating a proteome hit and blue indicating
the protein was not detected in the relevant proteome(s). Pie charts estimate the likely ancestral
plasmodesmal localisation (orange) by phylogenetic backpropagation. Node support is
indicated by greyscale circles.
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Figure S13

Bootstrap Percentage
e BP =90
070<BP<90
OBP<70

Proteome +ve
AtC1

AtC2

AtL

PtC

PpPG

A9T438

ASRTIS
ADA2K1KG28
AOA2K1J8WS
AOA2K11A98

| 1) 891185
AOA1P8B420
QOV7P5
F4IHD3
ASP7U9
ADA2K2BMS3

ADA2K1IC50

AOA2K1J8R8* (PpGHL17_18)
ADA2K1KEZO

ADA2K1KKG2

QYSRT4

ADA2K2BP37

BONHS7

USF
QOFHX5* éAlBG_PPAP)
ADA2K1YKQ1

9GIT6

ADA2K1ICEOD
A9T1E2

3 AODA2K1JXU2
BIGPQ8

——

ADA2K2BPZ0
A9PHI4
A9PG28
F4KH28
BOI1Y4
ADA2K2C2T0
BYHMH9
BOHMIO
4 QOM2T6
048812
ADA2K1ISE8
ADA2K1JWBS
ADA2K1K5L9
QBVYES

AISNQS8
AOA2K1L4J8
AQAZK1JTK1
=4 Qo3v72
QOFNQ2

AOA2K2ANAT
QeC7Us
ADA2K1X7TEQ
ADA2K2ARUS
i Q9ZU91
ADA2K1ZGI8
BOHW33

(e]ely]
f-1,3-glucanase

Figure S13: As in Figure 5, unrooted cladograms of OGO (B-1,3-glucanase) members from A.
thaliana, P. trichocarpa, and P. patens with protein Uniprot identifiers listed. Proteins tested
for in vivo subcellular localisation are marked with an asterisk. The proteins represented were
defined by a hmmsearch with a threshold of E < 1 x 10, Each tree has a heatmap of proteome
matches for each protein in the tree with orange indicating a proteome hit and blue indicating
the protein was not detected in the relevant proteome(s). Pie charts estimate the likely ancestral
plasmodesmal localisation (orange) by phylogenetic backpropagation. Node support is
indicated by greyscale circles.
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