Figure S1 Trichome samples isolated by cryo-vortexing trichome-rich samples in 50 mL
Eppendorf tubes containing liquid nitrogen (see Methods). (a) A clump of recovered cannabis
trichomes. (b) Isolated cannabis GTs mainly composed of GT heads (red arrowheads) and
stalks (blue arrowheads). (¢) Hop GTs (lupulin glands) remaining adhered to tube walls after
vortexing and removing all other debris. (d, e) Images of showing individual isolated hop GTs.
(f, g) Images of isolated tomato trichomes showing both GTs (green arrowheads) and GT
stalks/non-GTs (purple arrowheads).
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Figure S2 Principal component analysis plots of RNA-seq data showing the grouping of
samples according to biological replicates and organ type (flower, leaf, root, stem and

trichome).
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Figure S3 eFP (electronic fluorescent pictographs) images showing expression profiles of
candidate (a) cannabis, (b) hop and (c) tomato genes across different organs.
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Figure S4 Spearman correlation plots illustrating organ-specific correlations of RNA-seq
datasets in cannabis. The plots compare independent, publicly available cannabis RNA-
seq data from (a) flower and (b) trichome samples with the corresponding flower and
trichome datasets generated in this study (highlighted by black boxes). Root RNA-seq data
from this study is included as a control. The colour gradient (blue to red) indicates
Spearman correlation coefficient strength from low to high, with correlation coefficients

shown in each cell.
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Figure S5 Spearman correlation plots illustrating organ-specific correlations of RNA-seq
datasets in cannabis. The plots compare independent, publicly available cannabis RNA-
seq data from (a) leaf (b) stem and (c) root samples with the corresponding leaf, root and
stem dataset generated in this study (highlighted by black boxes). Root (a & b) and
trichome (¢) RNA-seq data from this study are included as controls. The colour gradient
(blue to red) indicates Spearman correlation coefficient strength from low to high, with
correlation coefficients shown in each cell.
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Figure S6 Spearman correlation plots illustrating organ-specific correlations of RNA-seq
datasets in tomato. The plots compare independent, publicly available tomato RNA-seq
data from (a) flower, (b) trichome and (c) stem samples with the corresponding flower,
trichome and stem dataset generated in this study (highlighted by black boxes). Root RNA-
seq data from this study is included as a control. The colour gradient (blue to red) indicates

Spearman correlation coefficient strength from low to high, with correlation coefficients
shown in each cell.
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Figure S7 Spearman correlation plots illustrating organ-specific correlations of RNA-seq
datasets in tomato. The plots compare independent, publicly available tomato RNA-seq
data from (a) root and (b) leaf samples with the corresponding root and leaf datasets
generated in this study (highlighted by black boxes). Trichome and root RNA-seq data from
this study is included as a control in (a) and (b), respectively. The colour gradient (blue to
red) indicates Spearman correlation coefficient strength from low to high, with correlation
coefficients shown in each cell.



i

FIEIEIEIEIEEIE

FMEIRIEIEEE

BEEBEEEEEHEEEE

087

Hop_root_1
Hop_root_2
Hop_root_3
SRR10580377
SRRE206507
SRR21169024
SRR6206403
SRR21169022
SRR21160023
SRR21169020
SRR21163019
SRR21169021
SRR7904254
SRR6308267
SRR13066396
SRR6308266
SRRE308195
SRR6308265
SRR22957818
SRR22657815
SRR22057819

3 | SRR22057812

SRR22057813
SRR22957814
SRR13528966
SRR 13528960
SRR13528961
SRR13528963
SRR13528071
SRR13528958

s2 | SRR13528965

07

SRR13528970
SRR13528050
SRR13528964
SRR13528067
SRR13528969
SRR13528962
SRR13528968
SRR10320791

54 | 087 | 087 | 087 | 0

082

)

0zs

s
oso s om

o osr om o
Com oes ome os as

02

oz

LE

050 | 088 ase

Loss oms ose oss om

oz )

(T3

Hop_leaf 2
Hop_leaf_1
Hop_leaf_2

o
o
om0

&

&&&@&

7 & P & & &
o "i;, Q@J eof I \@’L" & & »::“9\»:: & a@“ 5‘9 »?““PF»::’L x:"" & é“?
i “ﬂ ‘?g. Qg. Qg‘ ‘?g. <
(b) Trichome
0.52 0.59 053
0.61 0.64 0.59

o & @
&"P \fo"? \\@“ @"P & .\@"P ra

f!;}jbqg},\?!”eg_ﬁlgﬁ}@ & 5 »ﬁ' »5? @‘“’Prﬁ
%

S

Hop_root_1

Hop_root_2

Hop_root_3

Hop_trichome_2

Hop_trichome_1

Hop_trichome_3

SRR575193

SRR10549511

SRR5675191

SRR575189

SRR575195

SRR575197

3

&
& \@’

37

Figure S8 Spearman correlation plots illustrating organ-specific correlations of RNA-seq
datasets in hop. The plot compares independent, publicly available hop RNA-seq data
from (a) leaf and (b) trichome samples with the corresponding leaf and trichome dataset
generated in this study (highlighted by black boxes). Root RNA-seq data from this study is
included as a control. The colour gradient (blue to red) indicates Spearman correlation
coefficient strength from low to high, with correlation coefficients shown in each cell.
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Figure S9 Venn diagram showing overlap between GT-specific gene sets identified via tau
analysis. The first set (red) used transcriptomes from five organs (intact flower, trichome,
root, stem and leaf), while the second (blue) used transcriptomes of trichome-depleted
flower, trichome, root, stem, and leaf to assess the impact of trichomes present on flower
tissue on the identification of GT-specific genes.
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Figure S10 Independent cross-validation of organ-specific genes with published trichome
data. (a) Distribution of tomato organ-specific genes (tau-based classification, this study)
among genes upregulated in GTs compared to trichome-removed leaves from Balcke et
al., 2017. (b) Significantly enriched GO biological process terms (adjusted p-value < 0.05)
for trichome-, flower-, and root-specific gene sets. Leaf- and stem-specific genes showed

no significant GO enrichment.
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Figure S11 Quantitative real-time PCR (qRT-PCR) validation of candidate hop TFs.
The relative expression of selected (a) trichome- and (b) flower-specific TFs initially
identified through RNA-seq and tau analysis were validated between trichome-
removed flower [FL(-GT)] and isolated GT (GT) samples. LOC133818021 (WRKY),
LOC133782390 (C2H2), LOC133819588 (MYB), LOC133822626 (HB-HD-ZIP),
LOC133817745 (MYB), LOC133778335 (GRAS), LOC133804487 (MADS-MIKC) and
LOC133818900 (HMG). Data are presented as the mean zstandard error (SE).
Statistical differences between groups were assessed using the Student's f-test, and
significance was indicated by the following P-value thresholds: *P<0.05, **P<0.01,
***P<0.001.
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Figure $12 Dot plot showing the top 10 enriched Gene Ontology (GO) terms for organ-
specifically expressed genes of cannabis. Organ names and the total number of genes
within the enriched GO terms (biological process category; adjusted p-values cutoff of
0.05) selected are indicated on the x-axis. Dots are colour-coded according to the log10
(Benjamini & Hochberg) adjusted p-values and dots size represents GeneRatio (ratio of

genes with enriched GO term to total genes annotated in a GO term).
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Figure S13 Dot plot showing the top 10 enriched Gene Ontology (GO) terms for organ-
specifically expressed genes of hop. Organ names and the total number of genes within the
enriched GO terms (biological process category; adjusted p-values cutoff of 0.05) selected are
indicated on the x-axis. Dots are colour-coded according to the log10 (Benjamini & Hochberg)
adjusted p-values and dots size represents GeneRatio (ratio of genes with enriched GO term to
total genes annotated in a GO term). E4P, erythrose 4—-phosphate; PEP, phosphoenolpyruvate.
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Figure S$14 Dot plot showing the top 10 enriched Gene Ontology (GO) terms for organ-
specifically expressed genes of tomato. Organ names and the total number of genes
within the enriched GO terms (biological process category; adjusted p-values cutoff of
0.05) selected are indicated on the x-axis. Dots are colour-coded according to the log10
(Benjamini & Hochberg) adjusted p-values and dots size represents GeneRatio (ratio of
genes with enriched GO term to total genes annotated in a GO term).
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Figure S15 Top enriched GO terms for genes differentially expressed in mature tomato
leaves compared to young leaves. GO terms are with respect to the biological process
category (adjusted p-value < 0.05). Dots are colour-coded according to the log10
(Benjamini & Hochberg) adjusted p-values and dots size represents GeneRatio (ratio of
genes with enriched GO term to total genes annotated in a GO term).
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Figure S16. Comparison of GT-specific genes identified using mature versus young leaf
transcriptomes. (a) Venn diagram illustrating overlap between GT-specific gene sets
identified via tau analysis. The first set (red) used mature leaf, flower, root, stem, and GT
transcriptomes; the second (blue) used young leaf, flower, root, stem, and GT
transcriptomes. (b) Significantly enriched GO biological process terms (adjusted p < 0.05)
for genes shared between both analyses (left panel) and genes uniquely identified when
using mature leaf tissue (488 genes; right panel). Dot colour intensity indicates statistical
significance (-log,, adjusted p-value), and dot size represents the proportion of genes
annotated to each GO term (gene ratio).
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Figure S17 Heatmap showing the expression pattern of 35 genes linked to the
photosynthesis and light harvesting related GO terms across different organs of tomato.
These terms were associated with GT-specific genes identified using transcriptomes of
mature leaf, flower, root, stem and trichomes for tau analysis. Z-score of log2-normalised
transcript per million (TPM) mapped reads was used to construct the heatmaps..
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Figure S18 The conservation level of organ-specific genes determined based on HOG
analysis. (a) The total number and percentage of cannabis, hop and tomato genes that are
conserved between two mor more species. (b) The number and percentage of cannabis,
hop and tomato genes that are specific to each species. (¢) The number and percentage of
organ-specific genes that are shared across species. (d) The number and percentage of
organ-specific genes that are species-specific. For (a) and (b), the percentage values are
based on the total number of protein-coding genes for each species (cannabis: 25,296;
hop: 33,582; tomato: 34,075). For (c) and (d), the percentage values are based on the total
number of organ-specific genes for each species (cannabis: 3,844; hop: 5,796; tomato:
6,694).



(a) (hz) Cannabis (C) Hop

I 20
ABI3VP 4 P g }E
AP2EREBP - ‘ ’ ‘ Bps - A AA AIE ggg TB AIBI G
ARID . . e siisereamuEn 123 4567691111213
BBREPC ® . . E-value = 1.41e°% (VRN1) Ewalue 1.08e2 (REM19, REM; VRN1, ABIZVPT
BES1 L] L] . fg
S8 3 3 ATMIMIA  JCarCuC
bZP{ @ ® e % M= AA } ”us T AICA ¢IC
BZRA ® . . Count T 1 2 3 &£ 5 8 T B 3 W 2 3 4 5 6 7 B 0 WN
C2C2C0like- 1 ] e 5 E-value = 1.55e¢ {At3p13350 - ARID) E-value = 1739’32 (C2C2 gata, GATA1S & ZML1)
C2C2doff @ ® ® ® w© 15 ol
C2Clgata{ @ ° . ® 15 5. Ag]- AT 24t A A A AA
C2H24 ] [ [ ] ® N s srsemna M s isersemunn
C3H+ . E-value = 3.55e32 (ATHE23 - ZFHD) E-value = 5.86e (BBREPC. BPCE & BPC1)
CAMTA . . . ® = s i
CCAATHAP3 I ® » i CG cc CC CC' CC gid c C
o s
CPP . ® = o .0 W W.00 W W (e Lo c.c, 1|1, )0
DBP- . . a0 12345678 0 I011231415161715122021 1234587 B SI0THISANSIGTTIS1EA0
= E2FDP4 . E-walue = 1,672 (SHN3 - AP2EREBP) E-value = §.38:2
E EIL . . @ - s s C C C C
_ i | 10 /
g ol o o @ ti(Tereferelcle £ CaAUAAG.aCaa
E HMGA 5 & . .55 T 113456788 WURIENE T2348 6738000
E-value = 52032 (FRSO - ND) E-value = 1.40e"% (AT1G18080, MYB related,
Homeoﬁ:uloh);- . 60 MYBE3 (MYE)
LoBas2{ @ . . @ (d) Tomato
MADS - . . 15
MTERF . . * . 7o 5.1]2 C QC C ggc . c
MYB . ® . 1 VeV WL YT Ol
.75 12345678 9101112131415
M Brelated 4 - e . E-value = 3.60e57 (ERF45 - APZEREBF)
NAC{ @ Y . . B0 2
7 s S
NLP- . @ P e WlWe o o
Orphan - . . T 12345678 IMNNBRMSIEITIEI021
RAV . . s0 E-value = 1.50e50 {CRF4 - APZEREBP)
REM - . . o b
RWPRK { . 21 A AA
SBP e ! 15 A_AA AAAAaaAA
1234567 &9 M1I1213
_TCP4 . . . E-value = 1.72e5 [AT1G47655 - C2C2dof)
Trihelix 4 . ] .
WRKY - [ ] 815
ZFHD . 5 53 II AAAA A
. . 15 I| | | |I AHAAR

Cannabis Hﬁp Tomato T 12345678 9101112131415
E-value = 1.84e™2 (At2g41835 - C2H2)

52; R _\__‘,QQA%AEEEQT..

12345678 2 IMN2IAATEITIEIE2E
E-value = 2.842728 (MYBE3 - MYB)

Figure S19 Motif enrichment analysis of TF targets. (a) Dot plot of the number of significantly
enriched known motifs (E-value < 0.05) detected in the promoter of the TF targets in the
cannabis, hop and tomato GT GRNs and their corresponding TF families. Dot size is
proportional to the number of motifs corresponding to each TF family. (b) Representative
motifs enriched among the TF targets identified in the cannabis, (c) hop (d) tomato GT GRNSs.
The motifs are ordered by E-value and TF details of the most significant matches to known
motifs are shown. The different font colours of the motif Logo represent the different base
types, and the height of the letters corresponds to their relative frequency at a given position in
the motif.
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Figure S20 Species-specific GT gene regulatory sub-networks. (a) A gene regulatory sub-
network of cannabis-specific GT TFs and target genes (no orthologs found in hop and tomato).
(b) Barplot showing gene counts of each MapMan bin (1 level) for the gene targets included in
(a). (c) A gene regulatory sub-network of hop-specific GT TFs and target genes (no orthologs
found in cannabis and tomato). (d) Barplot showing gene counts of each MapMan bin (1 level)
for the gene targets included in (c). (e) A gene regulatory sub-network of tomato-specific GT
TFs and target genes (no orthologs found in cannabis and hop; edges representing predicted
interactions were trimmed based on a weight cutoff of 0.6 for ease of visualisation). (f) Barplot
showing gene counts of each MapMan bin (1 level) for the gene targets included in (e). In (a),
(c) and (e), TFs and downstream target genes are represented by coloured and black nodes,
respectively. Lines indicate the edges, and TF node size is proportional to the number of
interactions multiplied by a scaling factor of 5. In (b), (d) and (f), Barplots are color-coded
according to the MapMan bins identified. 'Not assigned.not annotated’ and ‘not
assigned.annotated’ bins were excluded.
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Figure S21 Shared GT-specific gene regulatory sub-networks. (a) A gene regulatory sub-
network of cannabis GT TFs and target genes with predicted orthologs in hop and tomato. (b)
Barplot showing gene counts of each MapMan bin (1 level) for the target genes included in (a).
(c) A gene regulatory sub-network of cannabis GT TFs and target genes with predicted
orthologs in hop GT only. (d) Barplot showing gene counts of each MapMan bin (1 level) for
the target genes included in (c). For (a) and (c), coloured and black nodes represent TFs and
their targets, respectively. Grey lines indicate the predicted interactions (edges), and TF node
size is proportional to the number of TF-target interactions. An edge weight cut-off of 0.5 and
0.7 was applied to (a) and (c), respectively and nodes having fewer than 15 interactions were
excluded for ease of visualisation in (a). Barplots are colour-coded according to the MapMan
bins identified. 'Not assigned.not annotated' and ‘not assigned.annotated’ bins were excluded.
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Figure S22 DAP-seq validation using ChlP-seq data for histone marks. (a) Venn diagrams
showing overlap between 2-kb bins containing CsHD-ZIP879 DAP-seq binding sites (shown
in yellow) and ChIP-seq peaks for H3K4me3 (396 bins), H3K27me3 (516 bins), and
H3K56ac (262 bins) (in yellow). (b) Top significantly enriched GO biological process terms
(adjusted p < 0.05) for genes at histone-marked sites overlapping with CsHD-ZIP879 binding
sites. (¢) Venn diagrams showing overlap between 2-kb bins containing CsSRS116 DAP-
seq peaks and ChIP-seq peaks for H3K4me3 (132 bins), H3K27me3 (844 bins), and
H3K56ac (192 bins). (d) Venn diagram showing overlap between 2-kb bins containing SIWO
DAP-seq peaks and H3K4me3 peaks (504 bins). Overlap significance in (a), (c), and (d) was
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assessed using hypergeometric test (p < 0.05).
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Figure S23 Hisat2 mapping statistics for RNA-seq data used to determine organ-
specificity in cannabis, hop and tomato. Values are based on mean +SE of three biological

replicates.
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