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Abstract 

Cases of convergent adaptation, especially between close relatives within a lineage, provide 
insights into constraints underlying the mechanisms of evolution. We examined this in the 
carnivorous plant family Lentibulariaceae, with its highly divergent trap designs but shared need 
for prey digestion, by generating a chromosome-level genome for Pinguicula gigantea, the giant 

butterwort. Our work reveals a history of whole-genome duplication in the genus and provides 
strong phylogenomic evidence for a sister-group relationship between Lentibulariaceae and 
Acanthaceae. The genome also shows that a key digestive adaptation, the expansion of cysteine 
protease genes, arose through independent tandem duplications in Pinguicula and its close 

relative Utricularia. These parallel expansions arose on homologous regions in both genomes, 

consistent with a common ancestral gene occupying the same chromosomal context. This study 

provides genomic evidence for convergent evolution of digestive potential in a carnivorous plant 
lineage and illustrates how similar selective pressures can repeatedly shape genomes in 
analogous ways. 
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Introduction 

The carnivorous syndrome, which encompasses prey attraction, capture, digestion, and nutrient 
absorption, is a classic example of convergent evolution in flowering plants. This complex trait 
has evolved independently at least eleven times, spanning thirteen families and six orders1-4. 

Carnivorous plants have adapted to nutrient-poor soils by evolving specialized mechanisms to 

obtain nutrients from animal prey5. 

The morphologically diverse Lentibulariaceae family, which includes Pinguicula (butterworts), 
Genlisea (corkscrew plants), and Utricularia (bladderworts), accounts for approximately 45% of 

all carnivorous plant species. Despite a single proposed origin of carnivory within the family, its 

members exhibit three highly divergent trapping mechanisms: Utricularia uses active suction 
bladder traps, Genlisea employs passive eel-trap structures, and Pinguicula utilizes passive 
adhesive leaves covered in mucilaginous glands6. 

Several genomic resources have been developed for Lentibulariaceae, including assemblies for 
Genlisea aurea7, Utricularia gibba8,9, Utricularia reniformis10, Pinguicula moranensis, and 

Pinguicula primuliflora11. However, only U. gibba has been assembled to a chromosome-scale, 

highlighting the need for more contiguous reference genomes within this family. While the 
monophyly of the family is clear, the phylogenetic placement of Lentibulariaceae within 
Lamiales has been unstable, with proposed sister-group relationships to Stilbaceae2, 

Schlegeliaceae12, Pedaliaceae, and Acanthaceae13-15. Importantly, however, all of these results 

have been based on limited gene sets, a problem that should be solvable by comparing coding 

sequences at whole-genome scale. 

Tandem gene duplications have been implicated as a key mechanism in the evolution of 
carnivory. The U. gibba genome contains tandem arrays of cysteine protease genes with trap-

specific expression, enriched for functions related to prey digestion and nutrient transport9. 

Gene copy number of cysteine proteases was further potentiated by whole-genome 
duplications that occurred during U. gibba’s evolutionary history. Similarly, the pitcher 
plant Nepenthes gracilis shows subgenome dominance within its decaploid architecture, with 

many trap-specific and digestion-related tandem clusters located on recessive subgenomes16. 

Beyond digestion, tandem duplication has also been linked to trap morphology. In the Australian 
pitcher plant Cephalotus follicularis, tandem arrays of cytochrome P450 and wax ester synthase 

genes are expressed predominantly in the pitcher. These genes are implicated in the formation 
of the slippery waxy surface critical for prey capture17. In Pinguicula, proteomic studies of 

digestive secretions have identified several enzymes involved in prey breakdown, including 
proteases, peroxidases, esterases, nucleases, and amylases18. While some of the genetic basis of 
these functions may include small-scale gene duplications as a fundamental strategy, the 
architectural arrangement of such genes in butterwort genomes remains unknown. 
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To address these gaps, we generated a chromosome-level genome assembly for Pinguicula 

gigantea and two additional high-quality assemblies for P. agnata and P. moctezumae. A draft 
genome for a fourth species, P. grandiflora, was assembled to a level satisfactory for homology-
based gene annotation purposes. Using these resources, we: 1) reconstructed the polyploid 
history of Pinguicula; 2) resolved the phylogenetic position of Lentibulariaceae; 3) identified 
tandem duplications of digestive enzyme genes; and 4) demonstrated independent expansions 
of cysteine protease gene clusters in Pinguicula and Utricularia. 

Results 

DNA Sequencing and Genome Assembly. We sequenced four Pinguicula species using both 

Oxford Nanopore Technologies (ONT) and Illumina platforms. ONT sequencing yielded between 
28.4 and 55.5 Gb of data per species, with read N50 values ranging from 17.5 to 37.9 kb (Table 

S2). Illumina sequencing produced between 34.8 and 40.3 million 251-bp read pairs per species 

(Table S3). RNA-seq data were also generated for annotation purposes (Table S4). 

The P. gigantea genome was assembled into 884 contigs, which were subsequently purged to 
405 contigs to remove heterozygosity (Table S5). Using Dovetail Hi-C data (66.4 million read 
pairs), we scaffolded the assembly into 11 pseudomolecules with 10 additional small scaffolds 
(Figure 1). The final chromosome-scale assembly was 608.7 Mb, closely matching flow 
cytometry estimates (598 Mb19), and showed 96.8% complete BUSCOs20 with 14.3% of these 

duplicated. 

For P. grandiflora, the primary assembly (1,879 contigs) was scaffolded using Dovetail Omni-C 
data (62.4 million read pairs), resulting in 1,517 scaffolds. The final assembly size was 570.7 Mb, 
considerably larger than the flow cytometry estimate of 424 Mb19. Owing to this discrepancy 

and other quality concerns, the assembly was used only for homology-based annotation.  

P. agnata and P. moctezumae genomes were first assembled using long reads, followed by 
purging to reduce heterozygosity (Table S6). The final assembly sizes were 676.0 Mb and 586.2 
Mb, respectively, slightly larger than flow cytometry estimates (651 Mb and 572 Mb19). Both 

assemblies were scaffolded against the P. gigantea reference, with over 98% of bases placed 

into scaffolds (Table S7). 

Genome Annotation and Repeat Content. De novo annotation of the P. gigantea Hi-C assembly 

predicted 35,940 genes, with 92.3% complete BUSCOs, 11.0% of these duplicated (Table S5). 

The P. grandiflora annotation contained 33,294 genes but showed higher duplicate gene 
content (33.8% duplicated BUSCOs), consistent with our assembly concerns. Annotations for P. 

agnata and P. moctezumae were generated using homology-based methods. 
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Repeat annotation revealed that Ty1/Copia LTR retrotransposons were the most abundant 
repeat class in P. gigantea, P. agnata, and P. moctezumae (Table S8). In contrast, P. grandiflora 

showed a distinct pattern, with Gypsy/DIRS1 elements comprising 15.31% of the genome and 
unclassified repeats accounting for 43.09%. 

Phylogenomic Placement of Lentibulariaceae. To resolve the phylogenetic position of 
Lentibulariaceae, we constructed a species tree from 2,322 single-copy BUSCO proteins across 
30 Lamiales and 2 Gentianales genomes. Our analysis robustly placed Lentibulariaceae as sister 
to Acanthaceae (Figure 2a), supporting some previous findings while using far more evidence13-

15. 

Whole-Genome Duplication History. Synteny analyses revealed the complex polyploid history 

of Pinguicula. Self-alignments of the P. gigantea genome showed widespread internal synteny 

indicative of a recent whole-genome duplication event (WGD; Figure S2). Comparisons with 
Vitis vinifera (which has undergone no additional polyploidy events since the gamma 

hexaploidy event at the base of core eudicots) showed a 4:1 syntenic gene ratio (Figure S3), 
suggesting two WGDs in the P. gigantea lineage. The first WGD is shared across core Lamiales21, 

while the second appears to be specific to Pinguicula. 

This interpretation was further supported by comparisons with Mimulus guttatus, which has 

experienced only the core Lamiales WGD. The syntenic gene ratio between P. gigantea and M. 

guttatus was 4:2 (Figure S4), confirming an additional WGD in Pinguicula after their divergence. 

The P. grandiflora assembly showed a 3:2 syntenic ratio against P. gigantea (Figure S5), deviating 
from the expected 4:2 ratio for a tetraploid22, further justifying its exclusion from structural 
analyses. 

Analyses of P. agnata and P. moctezumae initially showed aberrant syntenic ratios and 
synonymous substitution rate (Ks) distributions due to uncollapsed heterozygosity (Figures S6-
S9). After purging to remove haplotigs, both assemblies showed the expected 2:2 ratio against P. 

gigantea (Figures S6c,d & S7c,d), consistent with their shared diploid chromosome number 

(2n=2222). 

Comparisons with Utricularia gibba revealed syntenic depths of 2:3 to 2:6 (Figure S10), 

indicating that U. gibba has undergone more WGD events than P. gigantea since their 

divergence8,9. 

Tandem Duplications of Digestive Enzyme Genes. We identified a large tandem array of 
cysteine protease genes on chromosome 8 of P. gigantea (Figure 3). This cluster is syntenic with 

four cysteine protease arrays in U. gibba - on scaffolds (unitigs) 699, 85, 578, and 8 – which are 
WGD-derived homeologous blocks. Interestingly, trap-specific expression was reported for the 
arrays on U. gibba scaffolds 699 and 85 (Figures S11, S13; ref. 9). As noted, P. gigantea harbors a 
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large cysteine protease tandem array on chromosome 8, and while its homeologous block on 

chromosome 5 derives from the same lineage-specific WGD, it retains only a single cysteine 
protease homolog. This pattern is consistent with tandem expansion confined to chromosome 8 
after WGD, rather than parallel expansion and complete loss on chromosome 5. P. agnata and P. 

moctezumae also contain one P. gigantea-syntenic block with the tandem duplication and one 
without (Figure S12), indicating that whatever the evolutionary context of the tandem array 
may be, speciation occurred following any large-scale genome structural changes. 

We identified 18 tandemly duplicated cysteine protease genes in P. gigantea (Table S9). Likely 

indicative of annotation incompleteness, domain analysis revealed that only three of these 
proteins contain the canonical cysteine active site (IPR000169), and none contain all three 
residues of the catalytic triad (Table S10). Phylogenetic analyses of CDS and protein sequences 
show taxon-specific clades for the tandem arrays (Figure S13), consistent with independent 
expansions from shared ancestral genes, possibly a single-copy locus.  

Multiple WGD-derived U. gibba blocks (scaffolds 8, 85, 699, and 578) are syntenic to the P. 

gigantea cysteine protease blocks (chromosomes 8 and 5); for example, U. gibba scaffold 8 is 
syntenic to P. gigantea chromosome 8 (Figure S13). Given this positional homology but 
phylogenetic separation between the two species, we infer a single ancestral cysteine protease 
gene in the shared genomic block of the Mimulus/Utricularia/Pinguicula ancestor (retained as a 

single copy in Mimulus) from which the Pinguicula and Utricularia tandem arrays independently 

expanded.  

We also identified smaller tandem duplications for other digestive enzymes, including aspartic 
proteases, peroxidases, and esterase/lipases (Figures S14-S17, Table S9). However, no tandem 

arrays were found for beta-xylosidase, desiccation-related protein, or alpha-amylase genes 
(Figures S18-S20). 

Repeat analysis around the P. gigantea cysteine protease cluster revealed a predominance of 

unknown elements (63.9%), with LTR/Copia (10.4%) and simple repeats (10.1%) also abundant 

(Table S11). This profile differs from that of the U. gibba cluster regions, which are enriched for 

simple repeats (22.6%) and have lower LTR/Copia content (3.0%) (Table S12), suggesting 
different repeat elements may have facilitated the independent duplication events through 
unequal crossovers. 

Discussion 

We present the first chromosome-level genome assembly for the carnivorous plant Pinguicula 

gigantea, providing a high-quality resource for comparative genomics within Lentibulariaceae 
and across carnivorous plants. Our analyses reveal a complex history of polyploidy in Pinguicula, 

with at least two WGD events since the gamma hexaploidy event. The first is shared with other 
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core Lamiales21, while the second is specific to the Pinguicula lineage. Our phylogenomic 

analysis robustly places Lentibulariaceae as sister to Acanthaceae, a position supported by 
several recent studies13-15. These findings resolve previous uncertainties about the polyploid 
history of the genus and provide context for interpreting its genomic evolution.  

A key finding of our study is the independent evolution of tandem cysteine protease arrays 
in Pinguicula and Utricularia. While the genomic contexts of the arrays are syntenic across the 

genera (with only a single, likely transposed U. gibba gene on scaffold 32), several lines of 
evidence support convergent evolution of duplicate gene expansions: (1) phylogenetic trees 
show species-specific clustering of large arrays, indicating duplications occurred after species 
divergence; (2) tandem duplications occurred in the same homologous, WGD-derived blocks in 
each genus, indicating independent expansions from a single ancestral locus; and (3) repeat 
elements surrounding the clusters differ between genera, suggesting distinct, lineage-specific 
repeat environments that likely facilitated expansions through unequal crossover events. The 

single and syntenic cysteine protease gene of M. guttatus likely also represents the genomic 

state in the pre-carnivorous Lentibulariaceae ancestor. As such, our results represent a clear 
example of convergent evolution at the genomic level, where similar selective pressures (prey 
digestion) have led to similar genomic outcomes (tandem duplication of digestive enzyme 
genes) in closely related carnivorous plant lineages with radically different trapping strategies 
and prey species profiles. 

The functional significance of the cysteine protease gene arrays in Pinguicula remains to be fully 

determined. While U. gibba shows clear trap-specific expression of its tandem arrays9, similar 

expression analyses in Pinguicula are challenging due to its lack of dedicated non-trap 

vegetative tissues. Domain analyses suggest that not all duplicated genes retain full catalytic 
activity, which may reflect annotation incompleteness, or more interestingly, actual 
subfunctionalization or neofunctionalization within the arrays. 

Beyond cysteine proteases, we found smaller tandem duplications for other digestive enzymes, 
suggesting that tandem duplication may be a general mechanism for evolving digestive 
capabilities in Pinguicula. The absence of tandem arrays for some enzymes (e.g., amylase and 

xylosidase) implies that other mechanisms, such as regulatory changes or gene co-option, may 
also contribute to the butterwort carnivorous syndrome. 

Synthesis and Broader Implications. Our discovery of independently derived tandem 

duplications for digestion in Lentibulariaceae, when viewed alongside similar findings in other 
carnivorous lineages, suggests a broader genomic principle. In Nepenthes, tandemly duplicated 

clusters are linked to trap-specific functions like proteolysis, nutrient transport and chitin 
degradation16. Furthermore, in Cephalotus, tandem arrays of cytochrome P450 and wax ester 

synthase genes show pitcher-predominant expression and are hypothesized to be crucial for the 
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development of the trap's slippery, waxy surface17. The convergence on tandem duplication as a 
genomic solution to the challenges of carnivory, spanning digestion, nutrient absorption, and 
prey capture, across these distantly related orders (Lamiales, Caryophyllales, and Oxalidales) is 

significant. It suggests that the modular nature of tandem arrays provides an evolvable genetic 
architecture that may permit rapid gene-dosage amplification9. This structural specialization 
may also offer opportunities for neo- and subfunctionalization of duplicate genes, enabling the 
repeated and independent evolution of complex, coordinated traits like carnivory under 
selective pressure in nutrient-poor environments. 

Conclusions 

In conclusion, our study provides a key genomic resource in the form of a chromosome-scale 

assembly for P. gigantea that enables detailed comparative studies within carnivorous plants. It 
offers strong evidence for a sister-group relationship between Lentibulariaceae and 
Acanthaceae and clarifies the history of polyploidy in the Pinguicula lineage, revealing two 

whole-genome duplication events, one specific to the genus. Most significantly, we demonstrate 
that the expansion of digestive enzyme genes in Pinguicula and Utricularia occurred via 

independent tandem duplications, constituting a clear example of convergent evolution at the 
genomic level. By integrating our results with previous studies on Nepenthes and Cephalotus, 

we propose that tandem gene duplication is a major, recurrent genomic mechanism facilitating 
the evolution of plant carnivory across independent lineages. This genome resource establishes 
a foundation for future functional studies on the genetic mechanisms underlying carnivory, 
particularly the expression and regulation of these convergent tandem arrays, and for broader 
structural analyses across other carnivorous plants of the order Lamiales2. 

Methods 

Plant Material and DNA Sequencing. Tissue cultured plant material for Pinguicula agnata, P. 

gigantea, P. grandiflora, and P. moctezumae was obtained from the Red Manejo Biotecnológico 

de Recursos, Instituto de Ecología, Mexico.  

Oxford Nanopore Technologies (ONT) reads were generated at the J. Craig Venter Institute, La 
Jolla, California. Corrupted ONT reads for P. agnata were removed using fastqwiper v1.0.5-alpha 

(https://github.com/mazzalab/fastqwiper). Read quality was assessed with NanoPlot v1.42.023 

(ONT) and FastQC24 v0.11.9 (Illumina). RNA-seq was performed on P. gigantea and P. grandiflora 

tissues using Illumina 150 bp paired-end sequencing (Table S4). 

Genome Assembly. De novo assemblies were generated using ONT long reads and Illumina 

short reads. For P. gigantea, we used Minimap2 v2.16 and Miniasm v0.3-r17925,26. Racon27 

v1.3.3 was run three times for consensus calling, followed by three rounds of Pilon28 v1.23 error 

correction with Illumina data (Table S3). Genomes were indexed using SAMtools29 version 
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0.1.1929 and BWA version 0.7.17-r118830. ONT long reads were mapped against the genome 

using Minimap2 version 2.16, Illumina short reads were mapped against the genome using bwa 

version 0.7.17-r1188, and the resulting BAM files were sorted, again using SAMtools version 
0.1.19. The assembly was purged using Purge Haplotigs31 v1.1.1. 

A Dovetail Hi-C library was prepared for P. gigantea as described32. The assembly was scaffolded 
using HiRise33 with 66.4 million read pairs. 

P. grandiflora was assembled similarly, but with ONT reads <10 kb filtered using NanoFilt23 

v2.5.0 and without purging. A Dovetail Omni-C library was used for scaffolding with 62.4 million 
read pairs. 

P. agnata and P. moctezumae were assembled using Minimap2 v2.24 and Miniasm v0.3-r179, 

with five rounds of Racon v1.5.0 and three rounds of Pilon v1.23. Purge Haplotigs v1.1.2 was 
used with repeat-masked BED files. The assemblies were scaffolded using RagTag34 v2.1.0 with 

the P. gigantea reference. 

All assemblies were assessed with QUAST35 v5.0.2 and BUSCO v5.5.0 (embryophyta_odb10). 

Genome Annotation. P. gigantea and P. grandiflora were annotated using EVidenceModeler36,37 

v1.1.1 to combine evidence from transcriptome assemblies and gene predictions. RNA-seq 
reads were trimmed with Trimmomatic38 v0.39. Repeats were identified with RepeatModeler39 

v2.0.1 and masked with RepeatMasker40 v4.1.0, including LTR discovery with LTRharvest41 and 

LTR_retriever42 v2.9.0. 

Four transcriptome assemblies were generated: Trinity36,43,44 v2.12.0; HISAT244 v2.2.1 + 

StringTie45 v2.1.5; STAR46 v2.7.9 + StringTie; and TransAbyss47 v2.0.1. These were merged with 

EvidentialGene48. PASA49 v2.5.1 was used with pblat50 v2.5, GMAP51, and Minimap2 v2.20 

aligners. 

Homology-based prediction used GeMoMa52,53 v1.7.1 with U. gibba9, Mimulus guttatus54, 

Tectona grandis55, Sesamum indicum56, and Callicarpa americana57 as references. Ab initio 

prediction used GeneMark-ES v4.6858 and BRAKER58 v2.1.6. 

Annotations for P. agnata and P. moctezumae were generated with GeMoMa v1.9 using default 

settings, the P. gigantea and P. grandiflora annotations, and proteomes of five other species as 
references: U. gibba, G. aurea, M. guttatus, and Arabidopsis thaliana59 as references. 

Furthermore, gene models were independently predicted against the masked genome assembly 

using GeneMark-ES version 4.68 and BRAKER version 2.1.6 (mapping done with STAR version 

2.7.9 and sorted using SAMtools version 1.11). The PASA, BRAKER, GeneMark, and GeMoMa 

gff3 annotation files were combined and filtered using EVidenceModeler with segment size set 
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to 100,000 bp and overlap size set to 10,000 bp. Annotation completeness was measured by 
running BUSCO version 5.5.0 embryophyta_odb10. 

Phylogenomic Analysis. BUSCO v5.4.4 (eudicots_odb10) was used to extract single-copy 

orthologs from 32 species (see Figure 2a). Proteins were aligned with MAFFT60 v7.490, trimmed 

with trimAl v1.4.1 (-automated1), and used to build gene trees with IQ-TREE v1.6.12 (1000 SH-

aLRT and UFBoot replicates, ModelFinder). A species tree was inferred from 2,322 gene trees 

using ASTRAL61 v5.7.8. 

Synteny and Ks Analysis. Select genome assemblies were analyzed on the CoGe platform62: 

Coffea canephora (CoGe id63467), Catharanthus roseus (CoGe id65259), Gelsemium elegans 

(CoGe id64491), Gelsemium sempervirens (CoGe id53941), Gardenia jasminoides (CoGe 

id66926), Ophiorrhiza pumila (CoGe id63710), Prunus persica (CoGe id36122), Theobroma 

cacao (CoGe id64859), and Vitis vinifera (CoGe id19990). For self-alignments, SynMap263 was 

used to generate syntenic dot plots and Ks histograms. For cross-species comparisons, SynMap2 

with the Syntenic Path Assembly option was used to determine syntenic depth. Fractionation 
bias was assessed using SynMap's FractBias tool64. 

Ks values for syntenic paralogs were downloaded from CoGe and visualized in R using 

tidyverse65, ggplot266, RColorBrewer67, ggridges68, ggpmisc69, and data.table (DOI: 

10.32614/CRAN.package.data.table). 

Ksrates64 v1.1.3 was used to position speciation events relative to WGDs. CDS files were 
extracted with AGAT v0.9.2. Paralogous Ks peaks were generated using the genome assembly 

for Pinguicula gigantea. Orthologous Ks peaks were generated using combinations of species 
pairs for each species pair. We justified the Ks value assigned to the gamma hexaploidy event by 
comparing Ks peaks from multiple other species that have not undergone additional WGD since 
that event (Figure S21). The phylogeny in Figure 2c was used as input for Ksrates. 

Tandem Duplication Analysis. Digestive enzyme sequences from Pinguicula × Tina18 were used 

as queries in CoGeBLAST against the P. gigantea assembly. Syntenic regions were visualized with 

GEvo. MCScan was used for synteny analysis, with annotations converted to gff3 using AGAT 
v0.9.2. 

For phylogenetic trees of digestive enzymes, protein and CDS sequences were retrieved using 
BLAST+ v2.12.0. Alignments were made with MAFFT v7.490, trimmed with trimAl70 v1.4.1 (-

automated1), and trees built with IQ-TREE71 v1.6.12 (using ModelFinder72, 1000 SH-aLRT and 

UFBoot replicates). Sequences from multiple species (see Figure 2a) were included for context. 

InterProScan73 was used to identify protein domains in P. gigantea cysteine proteases. These 

domains were compared with those from Arabidopsis, Drosera adelae, and U. gibba. Notably, 

only three P. gigantea proteins contained IPR000169, the cysteine active site which is part of a 
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catalytic triad along with IPR025660 and IPR025661 
(https://www.ebi.ac.uk/interpro/entry/InterPro/IPR000169/)73. The three Pinguicula gigantea 

proteins with this active domain were missing IPR025661 or both IPR025660 and IPR025661. 

Data Visualization. The Circos74 plot was generated by parsing RepeatModeler output and gene 

annotations to create density tracks for Gypsy, Copia, and genes. Synteny lines were derived 
from SynMap263 output. Circos software was used for visualization. 
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Main Text Figures 

 

 

 

Figure 1: Chromosome-scale architecture of the Pinguicula gigantea genome. (a) (a) Darker 

red indicates a stronger signal. Axes show genomic coordinates (left/bottom). Chromosome 

numbers are on the right and top. (b) From the outer to the inner ring, the tracks represent: 

Chromosome number, LTR/Copia repeat density, LTR/Gypsy repeat density, and gene density. 

Putative centromeric regions are highlighted by peaks of increased transposable element (TE) 

density and decreased gene density. The plot also includes self-self syntenic connections, 

illustrating regions of genomic similarity. 
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Figure 2: Phylogenomic placement and polyploid history of the Lentibulariaceae. (a) The 

Lentibulariaceae is highlighted in green. Other families of the Lamiales are highlighted in dark 
and light shades of grey. Two Rubiaceae species (order Gentianales) were used as the outgroup. 
Tree generated from 2,322 BUSCO protein sequences. Branch support is local posterior 

probability. (b) Positioning of divergence times in the Lamiales relative to polyploidy events in 
Pinguicula gigantea. Syntenic (anchor) Ks paralog pair distribution for Pinguicula gigantea is 

shown in gray. Lognormal mixture model clustering of the median Ks values of the syntenic 

paralog pairs indicate the core Lamiales WGD in red, and a Pinguicula-specific WGD in blue. 
Vertical dashed lines labeled a and b denote the modes of these curves. Vertical lines labeled 
with 1–9 are rate-adjusted modal estimates of one-to-one ortholog Ks distributions between 
Pinguicula gigantea and other species, representing divergence times. (c) Phylogenetic tree 
branch lengths represent Ks distances estimated from ortholog Ks distributions. Dashed 
branches have lengths that cannot be computed by the software. Manually superimposed labels 
match with the Ks plot and represent Pinguicula gigantea polyploidy events and divergence 

with other lineages on the tree. (d) Same as (c), but with meaningless branch lengths to help 

see tree topology. 
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Figure 3: A highly expanded cysteine protease tandem array in Pinguicula gigantea is syntenic 

to a single homolog in Mimulus guttatus. (a) Syntenic blocks between Mimulus guttatus 

scaffold 13 and Pinguicula gigantea chromosome 8. The P. gigantea tandem array is marked 

with a black rectangle. (b) Zoom in of the tandem array, shown against the single M. guttatus 

syntenic homolog. Gene models are labeled with the full gene ID in M. guttatus (top block), but 

only with gene number in P. gigantea (bottom block). CDS are represented by green rectangles. 

Colored lines connect homologous gene pairs. 
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Supplementary Figures 

 

Figure S1: Hi-C contact map for the Pinguicula grandiflora assembly. Darker red indicates 

stronger interaction signals. The left and bottom axes show the genomic position along the 
assembly. 
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Figure S2: Intra-genomic synteny and synonymous substitution rates for the Pinguicula 

gigantea Hi-C assembly. (Left) Syntenic dot plot where each point represents a pair of 
paralogous genes; the genome is plotted on both the X and Y axes. (Right) Histogram of 
synonymous substitution rates (Ks) for these syntenic gene pairs. The color of each point in the 
dot plot corresponds to its Ks value on the histogram. 
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Figure S3: Comparative synteny and fractionation bias between Pinguicula gigantea and Vitis 
vinifera. (a) Syntenic dot plot of orthologous gene pairs. Vitis vinifera chromosomes 1 and 16 

are highlighted in yellow and green, respectively. (b) Fractionation bias plot for V. vinifera 

chromosome 1, showing the percentage of retained genes (Y-axis) across the target 

chromosome (X-axis); lines represent different P. gigantea chromosomes. (c) Syntenic depth 

histograms showing the number of genomic blocks per gene for each species. (d) Fractionation 
bias plot against V. vinifera chromosome 16. 
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Figure S4: Comparative synteny and fractionation bias between Pinguicula gigantea and 

Mimulus guttatus. (a) Syntenic dot plot of orthologous gene pairs. Mimulus guttatus 

chromosomes 11 and 3 are highlighted in yellow and green, respectively. (b) Fractionation bias 
plot against M. guttatus chromosome 11. (c) Syntenic depth histograms. (d) Fractionation bias 
plot against M. guttatus chromosome 3. 
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Figure S5: Comparative synteny between the Pinguicula grandiflora and Pinguicula gigantea 

Hi-C assemblies. (Left) Syntenic dot plot of orthologous gene pairs. (Right) Syntenic depth 
histograms. 
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Figure S6: Syntenic comparison between Pinguicula agnata and Pinguicula gigantea 

assemblies. (a, b) Analysis of the primary P. agnata assembly before purging haplotigs. (c, d) 

Analysis after purging with PurgeHaplotigs. (Left) Syntenic dot plots of orthologous gene pairs 
(P. agnata on X-axis, P. gigantea on Y-axis). (Right) Corresponding syntenic depth histograms. 
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Figure S7: Syntenic comparison between Pinguicula moctezumae and Pinguicula gigantea 

assemblies. (a, b) Analysis of the primary P. moctezumae assembly before purging haplotigs. (c, 

d) Analysis after purging with PurgeHaplotigs. (Left) Syntenic dot plots of orthologous gene pairs 
(P. moctezumae on X-axis, P. gigantea on Y-axis). (Right) Corresponding syntenic depth 

histograms. 
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Figure S8: Intra-genomic synteny and Ks distribution for the Pinguicula agnata assembly. (a, b) 

Analysis of the primary assembly before purging. (c, d) Analysis after purging with 
PurgeHaplotigs. (Left) Syntenic dot plots of paralogous gene pairs. (Right) Histograms of 
synonymous substitution rates (Ks) for these pairs; point colors in the dot plots correspond to Ks 
values. 
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Figure S9: Intra-genomic synteny and Ks distribution for the Pinguicula moctezumae assembly. 

(a, b) Analysis of the primary assembly before purging. (c, d) Analysis after purging with 
PurgeHaplotigs. (Left) Syntenic dot plots of paralogous gene pairs. (Right) Histograms of 
synonymous substitution rates (Ks) for these pairs; point colors in the dot plots correspond to Ks 
values. 
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Figure S10: Comparative syntenic depth between Pinguicula gigantea and Utricularia gibba. 

Histograms show the number of genomic blocks per gene, inferred by searching for five syntenic 
genes within (a) twenty or (b) fifty nearby genes. 
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Figure S11: Microsynteny of cysteine protease genomic regions across species. Syntenic blocks 

are shown for Mimulus guttatus scaffold 13, Pinguicula gigantea chromosomes 5 and 8 (which 

are descendants of its lineage-specific WGD), and U. gibba scaffolds 699 and 85 (two of the four 
descendants of U. gibba’s two most-recent tetraploidy events; the other two are scaffolds 578 
and 8). Tandem arrays are marked by black rectangles.  
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Figure S12: Macrosynteny of cysteine protease genomic regions across Pinguicula species. 

Syntenic blocks are shown for Pinguicula agnata unitigs 797 and 694, Pinguicula gigantea 

chromosome 8, and Pinguicula moctezumae unitigs 758, 631, and 85. Tandem arrays are 
marked by black rectangles 
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Figure S13: Phylogeny and synteny between tandem arrays of cysteine protease genomes in 

Pinguicula gigantea and Utricularia gibba. Phylogenetic trees of cysteine protease (a) CDS, and 

(b) protein sequences show convergent tandem gene expansions in U. gibba and P. gigantea. 

Only CDS-based trees were further considered due to potential phylogeny-confounding 
functional convergence at the inferred amino acid level17. Gene locations are indicated by 
scaffold (unitig; U. gibba) or chromosome (P. gigantea), and gene numbers follow physical order. 

Branch support values are based on ultrafast bootstrap replicates. Since the gene copies from 

the two species do not form mixed clades in the tree, the tandem duplications occurred 
independently in each species. Genes from U. gibba are shown in blue, and P. gigantea in red. 

Purple boxes indicate clusters of three or more tandem duplicates. (c) Zoom-in of the boxed 

subtree in (a). Here, clades from U. gibba and P. gigantea are shown in blue and red, 

respectively, since they are taxon-specific, having tandemly duplicated following the Utricularia-

Pinguicula species split. U. gibba arrays occur on four WGD-derived syntenic blocks (scaffolds 
699, 85, 578, and 8); P. gigantea has a large array on chromosome 8. (d) A CoGe GEvo view of U. 

gibba scaffold 8 and P. gigantea chromosome 8; these are syntenic with U. gibba scaffolds 85, 
699 and 578. Genes are colored blue, orange, purple and green, respectively, to signify location 
on those scaffolds. A single cysteine protease gene on U. gibba scaffold 32 (cyan) may be a 
transposed duplicate. A lineage of Arabidopsis cysteine protease genes (with prefix AT) is sister 
to the P. gigantea array. (d) A CoGe GEvo view of U. gibba scaffold 8 and P. gigantea 

chromosome 8; these are syntenic with U. gibba scaffolds 85, 699 and 578 (the first two 
scaffolds are shown in Figure S11). The tandem arrays of cysteine protease genes are 
highlighted in green shaded boxes.  
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Figure S14: Phylogenetic trees of aspartic protease (a) CDS and (b) protein sequences. Branch 

support values are based on ultrafast bootstrap replicates. Sequences from Utricularia gibba are 

shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three or more 

tandem duplicates. 
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Gj1P463T5.mR NA1

Calam.03G173900.1

Cc an.CDP07949.1.mRNA2

AT 3G61820.1

SIN _1011184. t

U gib.unit ig_3 2.g 10718. t1

Pgig_chr1.1372

G j3P316T12.mRN A1

SIN _1003775. t

U gib.unit ig_6 0.g 25593. t1

T g03g15 670. t3

Cc an.gene-GSCOC_T00037025001

SIN _1025445. t

U gib.unit ig_5 78.g15712 .t1

U gib.unit ig_22.g5658.t1

Calam.11G038200.1

Cc an.gene-GSCOC_T00029921001

SIN _1008268. t

T g09g03 200. t1

SIN _1010079. t

G j9X266T13.mRN A1

U gib.unit ig_0.g2643. t1

SIN _1018489. t

G j9A415T19.m RNA1

T g10g06 850. t1

SIN _1012498. t

T g18g10 600. t1

AT 1G01300.1

U gib.unit ig_0.g1241. t1

Pgig_chr5.3860

U gib.unit ig_7 47.g21895 .t1

G j10A287T 106.m RNA1

AT 1G31450.1

Calam.15G108100.1

AT 1G44130.1

G j7X350T59.mRN A1

Pgig_chr10.3434

Vvin.PAC_17826926.mRN A1

T g09g09 520. t1

Pgig_chr7.1172

Cc an.gene-GSCOC_T00031905001

T g07g13 080. t1

AT 3G12700.1

SIN _1010505. t

Calam.02G090800.1

T g08g09 010. t1

Calam.13G127800.1

Pgig_chr9.613

T g08g12 490. t1

AT 4G16563.1

Vvin.PAC_17820890.mRN A1

Calam.02G090300.1

G j10X268T70.mRNA1

Vvin.PAC_17828840.mRN A1

AT 1G49050.1

SIN _1022460. t

G j2A403T58.m RNA1

Calam.13G131800.5

SIN _1020548. t

G j3P316T9.mR NA1

AT 4G12920.1

AT 1G64830.1

Pgig_chr9.2004

Cc an.gene-GSCOC_T00015428001

T g16g02 250. t1

G j1P512T10.mRN A1

Vvin.PAC_17831083.mRN A1

Calam.08G018500.2

Vvin.PAC_17834050.mRN A1

Vvin.PAC_17823090.mRN A1

Calam.06G234300.1

SIN _1017069. t

AT 5G22850.1

Calam.04G241600.1

SIN _1006862. t

Cc an.gene-GSCOC_T00025830001

Pgig_chr6.1124

SIN _1012244. t

Vvin.PAC_17837626.mRN A1

Pgig_chr10.3051

Calam.06G057400.1

Vvin.PAC_17831253.mRN A1

Pgig_chr8.2899

G j7P350T12.mRN A1

U gib.unit ig_7 48.g7613. t1

SIN _1023794. t

Calam.06G059600.1

U gib.unit ig_8 99.g14955 .t1

AT 1G66180.1

Pgig_chr9.612

G j2X395T78.mRN A1

Gj9A791T82.m RNA1

Gj2A365T42.m RNA1

Vvin.PAC_17839383.mRN A1

AT 3G51330.1

Cc an.gene-GSCOC_T00023498001

SIN _1025431. t

T g14g01 900. t1

U gib.unit ig_7 48.g8464. t1

T g16g02 270. t1

Cc an.gene-GSCOC_T00022858001

Pgig_chr4.1151

Cc an.gene-GSCOC_T00022547001

Cc an.gene-GSCOC_T00033572001

Calam.06G057200.1

Calam.08G026300.1

T g05g18 920. t1

Cc an.CDP11847.1

SIN _1024353. t

G j9P771T15.mRN A1

SIN _1007779. t

Pgig_chr3.211

Pgig_chr7.2772

Calam.S002350.1

SIN _1025295. t

T g01g18 810. t1

T g06g06 170. t1

U gib.unit ig_7 49.g14112 .t1

Pgig_chr9.2447

Vvin.PAC_17841541.mRN A1

Calam.01G087000.1

SIN _1001647. t

Pgig_chr10.3392

Pgig_chr10.2312

U gib.unit ig_3 2.g 10719. t1

Calam.02G090500.1

T g14g13 020. t1

AT 5G10760.1

Pgig_chr4.1531

Vvin.PAC_17820102.mRN A1

SIN _1022463. t

Vvin.PAC_17837546.mRN A1

AT 3G51360.1

Pgig_chr4.2432

AT 5G07030.1

CD O98452.1

G j9X170T37.mRN A1

T g06g08 640. t1

Cc an.gene-GSCOC_T00030473001

Cc an.CDP11847.1.mRNA2

U gib.unit ig_26.g9508.t1

SIN _1021690. t

Pgig_chr9.2000

Calam.07G186900.2

AT 3G51340.1

G j8X397T44.mRN A1

CD O98452.1.mRNA2

Calam.14G216400.1

Calam.14G171200.1

T g16g02 810. t1

SIN _1026949. t

Calam.07G034000.1

Pgig_chr4.2190

T gUn 491g000 20.t1

Pgig_chr9.2305

G j9A248T61.m RNA1

Gj9P77T7.mRNA1

Cc an.gene-GSCOC_T00015755001

Pgig_chr6.800

AT 4G30030.1

AT 2G42980.1

AT 1G79720.1

Vvin.PAC_17822912.mRN A1

Vvin.PAC_17830116.mRN A1

Cc an.gene-GSCOC_T00036768001

Pgig_chr5.3003

SIN _1025003. t

T g06g06 100. t1

AT 3G42550.1

Calam.07G187400.1

AT 3G18490.1

AT 5G10080.1

Cc an.gene-GSCOC_T00025996001

T g14g13 700. t1

Pgig_chr10.129

Vvin.PAC_17820103.mRN A1

T g12g10 130. t1

Calam.13G176900.1

SIN _1014958. t

U gib.unit ig_3 7.g 12448. t1

G j9A93T66.mR NA1

T g06g00 510. t1

Vvin.PAC_17831227.mRN A1

Calam.10G126700.1

AT 1G03230.1

Pgig_chr3.179

SIN _1019762. t

G j2P403T9.mR NA1

U gib.unit ig_3 2.g 11791. t1

Calam.07G013100.1

Calam.03G031100.1

AT 4G35880.1

T g18g01 690. t1

Vvin.PAC_17834657.mRN A1

Vvin.PAC_17823683.mRN A1

Gj9A1014T63.mR NA1

SIN _1022461. t

Vvin.PAC_17841707.mRN A1

SIN _1013242. t

Calam.09G072300.1

Calam.09G025700.1

SIN _1023792. t

G j1X474T46.mRN A1

SIN _1025435. t

G j9X581T38.mRN A1

SIN _1025282. t

AT 4G30040.1

Vvin.PAC_17821407.mRN A1

T gUn 328g000 20.t1

G j1A512T102.mR NA1

SIN _1023096. t

S IN _1009307. t

AT 3G25700.1

Calam.01G269000.1

Cc an.CDP16210.1.mRNA6

Calam.17G170700.1

SIN _1010076. t

Pgig_chr10.1320

SIN _1017634. t

S IN _1025430. t

Cc an.gene-GSCOC_T00036451001

Calam.03G173500.1

Cc an.gene-GSCOC_T00018629001
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T g10g06 840. t1
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Calam.09G025400.1

Calam.05G221700.1

T g06g06 140. t1
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SIN _1008269. t

Calam.04G147500.1

Vvin.PAC_17841078.mRN A1

U gib.unit ig_3 2.g 11067. t1

U gib.unit ig_2 7.g 25236. t1

Calam.04G241400.1

G j7A350T75.m RNA1

SIN _1019426. t

Pgig_chr10.1650

AT 1G05840.1

AT 3G51350.1

U gib.unit ig_5 78.g16306 .t1

Pgig_chr2.699

T g06g09 510. t1

SIN _1002211. t

Calam.11G153200.6

T g03g08 560. t2

Calam.09G025300.1

Pgig_chr11.3290

G j8A90T76.mR NA1

Gj11P35T3.mR NA1

AT 3G20015.1

T g02g10 590. t1

U gib.unit ig_8 99.g15367 .t1

AT 2G28220.1

Pgig_chr11.1209

AT 5G33340.1

Cc an.gene-GSCOC_T00009344001

Vvin.PAC_17839874.mRN A1

SIN _1018308. t

Pgig_chr10.1643

Calam.14G020100.1

U gib.unit ig_26.g9190.t1

SIN _1001896. t

Calam.09G025600.1

Calam.06G184200.2

SIN _1013109. t

G j7X350T53.mRN A1

SIN _1010073. t

Pgig_chr3.180

AT 5G10770.1
Vvin.PAC_17841074.mRN A1

Gj10A287T 107.m RNA1

SIN _1025002. t

Vvin.PAC_17839559.mRN A1

Cc an.gene-GSCOC_T00022281001

G j9X1047T35.mRNA1

SIN _1010802. t

Pgig_chr3.330

Vvin.PAC_17835485.mRN A1

T g15g13 050. t1

AT 1G77480.1

Vvin.PAC_17842219.mRN A1

U gib.unit ig_6 1.g 26187. t1

SIN _1025761. t

S IN _1017660. t

S IN _1001895. t

Pgig_chr6.1120

Calam.03G173400.1

G j2P32T14.mR NA1

Calam.02G090400.1

SIN _1008093. t

Calam.03G174000.1

Pgig_chr5.2985

Calam.06G155900.1

SIN _1006854. t

Cc an.gene-GSCOC_T00031781001

SIN _1012436. t

Cc an.CDP11850.1.mRNA2

Vvin.PAC_17837809.mRN A1

Pgig_chr9.1434

T g14g02 930. t1

Vvin.PAC_17820220.mRN A1

Vvin.PAC_17820095.mRN A1

T g07g00 190. t1

Calam.05G084900.1

Cc an.gene-GSCOC_T00037024001

U gib.unit ig_6 99.g19807 .t1

Vvin.PAC_17826616.mRN A1

T g05g13 530. t1

T g13g05 180. t1

AT 3G59080.1

Cc an.gene-GSCOC_T00043005001

T g07g09 310. t1

AT 1G09750.1

Calam.04G076100.1

SIN _1010078. t

Pgig_chr9.3177

Vvin.PAC_17833731.mRN A1

Pgig_chr6.105

T g05g09 830. t1

T g05g15 180. t1

Cc an.gene-GSCOC_T00032548001

Cc an.gene-GSCOC_T00006217001

G j2P403T14.mRN A1

U gib.unit ig_2 1.g 20368. t1

T g06g06 150. t1

Pgig_chr5.3498

SIN _1012943. t

Cc an.gene-GSCOC_T00024086001

G j3P304T21.mRN A1

Vvin.PAC_17818967.mRN A1

U gib.unit ig_5 78.g16378 .t1

Calam.17G170500.1

AT 5G24820.1

SIN _1024066. t

G j11A60T34.m RNA1

U gib.unit ig_5 78.g16453 .t1

Pgig_chr10.1307

T g06g08 650. t1

G j2P365T11.mRN A1

SIN _1010074. t

T g18g01 680. t1

T g17g00 310. t1

Pgig_chr8.1069

Pgig_chr2.302

Calam.04G241500.1

Calam.09G070900.1

AT 5G19110.1

SIN _1012015. t

AT 3G02740.1

Cc an.CDP11850.1

G j9A772T56.m RNA1

Calam.03G173700.1

SIN _1003504. t

Calam.01G227800.1

Vvin.PAC_17841077.mRN A1

T g17g09 670. t1

T g13g05 170. t1

AT 2G28030.1

Calam.05G222200.1

SIN _1013639. t

Pgig_chr6.799

SIN _1012497. t

G j2P403T13.mRN A1

T g18g01 710. t1

AT 2G17760.1

Vvin.PAC_17837131.mRN A1

AT 1G62290.1

G j3A304T124.mR NA1

Vvin.PAC_17841708.mRN A1

Calam.16G132000.1

Pgig_chr2.1266

G j9P771T14.mRN A1

Pgig_chr9.3258

Vvin.PAC_17821490.mRN A1

T g08g12 790. t1

G j9A721T28.m RNA1

Calam.10G115200.1

CD O98445.1.mRNA8

T g13g05 200. t1

Pgig_chr6.1116

U gib.unit ig_2 1.g 20937. t1

SIN _1017382. t

Cc an.CDP07949.1

T g19g00 100. t1

T g09g03 350. t1

Pgig_chr5.3644

T g09g08 770. t1

T g11g10 780. t1

U gib.unit ig_3 2.g 11049. t1

AT 1G08210.1

U gib.unit ig_7 48.g7614. t1

T gUn 381g000 30.t1

AT 1G11910.1

U gib.unit ig_7 48.g8634. t1

G j3P316T11.mRN A1

Gj9A415T18.m RNA1

Pgig_chr8.108

T g19g00 500. t1

AT 5G02190.1

U gib.unit ig_7 36.g22736 .t1

SIN _1006774. t

Pgig_chr2.170

Pgig_chr10.2231

SIN _1008094. t

Cc an.CDP18858.1

SIN _1022462. t

Calam.04G171100.1

AT 3G54400.1

SIN _1010077. t

Calam.13G117900.1

Vvin.PAC_17839556.mRN A1

U gib.unit ig_8.g3664. t1

Calam.06G234400.1

AT 5G45120.1

T g16g02 260. t1

Pgig_chr6.637

Vvin.PAC_17839710.mRN A1

U gib.unit ig_7 48.g7249. t1

G j11X382T56.mRNA1

Pgig_chr6.1775

Pgig_chr8.2828

Pgig_chr4.2197

Calam.01G297400.1

Pgig_chr10.1640

Vvin.PAC_17839557.mRN A1

AT 5G37540.1

Pgig_chr11.314

T g08g12 540. t1

T g01g18 300. t1

T g05g04 200. t1

SIN _1005729. t

S IN _1010506. t

Calam.04G184800.1

Cc an.gene-GSCOC_T00022550001

SIN _1020549. t

Calam.13G059800.1

T g12g00 490. t1

AT 2G28040.1

Pgig_chr1.736
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Calam.04G171200.1

AT 2G03200.1
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SIN _1016830. t

U gib.unit ig_22.g5494.t1

T g09g11 130. t1

T g13g00 670. t1

SIN _1006406. t

AT 2G39710.1

U gib.unit ig_26.g9979.t1

T g05g05 460. t1

Calam.16G099400.1

AT 5G43100.1

T g14g13 710. t1

U gib.unit ig_26.g9502.t1

SIN _1010602. t

T g16g09 940. t1

T g02g12 360. t1

AT 3G50050.1

G j2X403T25.mRN A1

AT 5G36260.1

Vvin.PAC_17821374.mRN A1

AT 2G28010.1

SIN _1020635. t

Calam.03G166400.1

T g05g13 330. t1

Pgig_chr3.210

T g13g10 520. t1

Calam.06G119100.1

91 .4 /99

82 .4/9 4

87 .3/ 10 0

88 .8/9 6

8 4.1 /7 8

0 .1/5 4

10 0/1 00

99 .8/9 6

96 .7/ 10 0

9 1.6 /60

8 8.1 /55

66 .4/8 3

99 .3/ 10 0

1 00 /92

8 3.1 /9 8

1 3.6 /38

93 .6/ 10 0

0 /9 1

89 /9 7

97 .5/ 10 0

99 .4 /92

99 .3/ 10 0

96 /10 0

90 .1 /41

8 3.3 /9 9

0 /5 8

10 0/1 00

54 .6/ 97

9 4/ 99

99 .9/1 00

6 7.3 /95

91 .5/1 00

99 .3/ 99

10 .7/2 6

10 0/ 10 0

82 .7/8 9

99 .8 /10 0

6 9.3 /9 8

43 .7 /83

87 .7/ 10 0

98 .8/ 10 0

10 0/ 10 0

3 2.4 /91

94 /9 5

97 .4/ 10 0

85 .7/1 00

85 .8/ 10 0

8 4.8 /95

2 0.4 /10 0

81 .2/ 10 0

9 0.3 /5 5

9 9.3 /10 0

99 .5/ 10 0

80 .9/ 85

6 6.5 /10 0

10 0/1 00

91 /10 0

9 3.1 /9 8

7 2.9 /88

8 4.4 /9 9

39 .1/4 1

83 .8 /96

10 0/1 00

99 .7/ 10 0

99 .7 /10 0

1 00 /10 0

8 8.3 /9 9

99 .9/ 10 0

5.5 /84

76 .5/ 85

99 .9/ 10 0

8 0.6 /99

8 .3/8 4

99 .7 /10 0

1 00 /10 0

6 3.7 /98

8 7.2 /10 0

96 .3 /10 0

57 .5/8 5

90 .3/1 00

75 .8/9 7

96 .1/ 10 0

0 /1 3

92 .3/ 10 0

94 .4/ 99

7 1.3 /89

90 .6 /10 0

96 .1 /10 0

2 8.7 /97

10 0/1 00

39 .1/ 99

89 .8/ 10 0

1 00 /10 0

10 0/1 00

86 .7/1 00

9 7.7 /10 0

96 .3/1 00

80 .2/ 36

9 5. 1/1 00

98 .3/ 10 0

90 .9/1 00

89 .4/ 10 0

98 .6 /97

12 .1 /72

10 0/9 7

65 .5/9 0

3 2.1 /99

7 2.2 /7 9

6 8.9 /99

9 7.7 /10 0

27 /6 8

93 .8/ 10 0

56 /9 5

31 /3 3

9 7.2 /9 5

83 /9 9

2 1.6 /38

82 .3/ 95

9 1.9 /70

85 .1/7 3

91 .3/9 6

99 .8 /10 0

10 0/1 00

55 .5 /92

9 9.4 /10 0

10 0/1 00

9 9. 9/9 6

9 5.3 /92

99 .4/1 00

88 /9 5

9 6.9 /9 7

87 .3/ 10 0

89 .5/ 10 0

9 9.7 /3 4

89 .6/ 88

10 0/ 10 0

88 /5 4

97 .1/9 7

92 .3/ 89

7 8.7 /88

53 .5 /98

1 00 /98

92 /9 6

97 .3/ 10 0

59 /9 9

79 .1/7 9

99 .4/ 10 0

4 1/ 97

9 8.2 /10 0

6 3.3 /87

96 .9 /86

48 .3/8 0

61 .3/ 94

10 0/1 00

9 5.6 /1 9

9 3.8 /10 0

84 .6/4 1

95 .6/ 10 0

7 .8/6 0

10 0/1 00

94 /1 00

1 /8 9

98 .8/ 10 0

89 .3/4 3

7 8/ 99

99 .4/ 10 0

10 0/ 98

99 .9/ 10 0

96 .3 /10 0

16 .2/ 90

10 0/1 00

8 5.1 /73

99 .9 /10 0

2.7 /1 9

9 7.4 /97

9 2.4 /10 0

9 5.6 /10 0

95 .3/9 5

10 0/1 00

42 .9/ 96

10 0/1 00

2 5/ 98

10 0/1 00

98 .2/ 10 0

9 9.6 /10 0

9 9.3 /10 0

92 .7/1 00

99 .9 /10 0

91 .5/ 10 0

99 .8/ 10 0

9 9.1 /1 00

82 .4/ 99

99 .1 /10 0

8 7.8 /94

99 .4 /10 0

45 .4/8 4

1 00 /10 0

4. 5/3 6

9 9.7 /1 00

7 5.8 /10 0

51 .8/ 90

9 5.4 /9 9

10 0/1 00

10 0/1 00

10 0/1 00

95 .6/9 6

44 .5/9 8

1 1.9 /8 5

93 .8/1 00

21 .2/ 95

98 .9/ 10 0

97 .1/ 10 0

56 .8/8 5

98 .5 /10 0

9 2.5 /8 5

85 /10 0

99 /9 9

99 .1/ 10 0

9 6.6 /10 0

3.8 /23

8 8.3 /9 1

2 1.2 /41

80 .1/ 99

96 /10 0

9 9.4 /10 0

63 /8 5

88 .1/ 10 0

79 /9 3

93 .6 /10 0

82 .7 /87

40 .7/7 6

33 .2/ 10 0

96 .5/ 10 0

88 .9/8 3

92 .3/ 10 0

8 4.3 /10 0

91 .5/9 7

84 .2 /33

9 3/ 99

66 .8 /10 0

8 4.5 /92

99 .1/1 00

97 .9 /97

9 9/ 99

66 .1 /98

51 .2/ 92

9 8.3 /1 00

79 /10 0

97 .7/ 10 0

72 .9/ 10 0

97 .9 /10 0

10 0/1 00

53 .7/9 6

10 0/ 10 0

89 /1 5

98 .3/ 10 0

99 .8/ 10 0

99 .9/1 00

8 0.2 /4 2

99 .8/1 00

99 .6/ 99

98 .7/ 10 0

94 .3/1 00

9 8.9 /10 0

97 .2/9 8

31 .3/ 66

98 .5/ 10 0

90 .7/ 10 0

0 /9 6

1 00 /10 0

97 .3/9 4

9 9.9 /10 0

52 .2 /84

0 /9

97 .3/ 10 0

42 .3/ 99

9 5.2 /85

89 /1 9
8 5.4 /86

61 .6/ 98

60 .8 /96

0 /3 2

83 .4/ 10 0

9 7.8 /10 0

64 .3 /99

99 /9 8

85 .6/9 0

92 .2 /10 0

91 .3/ 79

5 /1 7

95 .1/ 10 0

9 1.6 /49

9 9.9 /9 7

70 .6 /10 0

96 .3 /10 0

79 .9/9 9

9 9.8 /97

92 .9 /97

81 .2/1 00

92 .3/1 00

99 .8/ 10 0

8 9.8 /88

10 0/1 00

77 .7/ 92

55 .1/1 00

98 .9/ 10 0

9 9.7 /1 00

9 9.3 /97

79 .1/ 10 0

99 .8/ 10 0

94 .3 /10 0

8 2.3 /10 0

78 .7 /10 0

90 /1 00

99 .9/ 10 0

8 6/1 00

99 .9/ 10 0

99 .1 /10 0

86 .7 /98

99 .1/9 7

9 9.6 /1 00

4 6.8 /10 0

82 .6/ 10 0

10 0/ 10 0

10 0/1 00

65 .7/ 85

87 /8 6

10 0/1 00

98 .8/ 10 0

39 .8/3 3

77 .3 /86

9 9. 1/9 7

38 .1/ 83

1 00 /10 0

86 .4 /95

97 .2/ 10 0

30 .5 /98

98 .5/1 00

95 .3/ 10 0

8 6.6 /95

9 0.6 /10 0

73 .7/ 10 0

54 .7/ 96

90 .5 /94

99 .4/ 10 0

9 7. 4/9 1

10 0/ 10 0

8 5.5 /86

9 8. 5/9 5

10 0/1 00

4 9.5 /9 6

49 /3 9

99 .7/ 10 0

10 0/1 00

98 .7 /92

9 4.7 /10 0

93 .6/ 10 0

71 .2/8 7

21 /8 9

98 .4/1 00

8 6.8 /9 7

0 /5 3

93 .8 /10 0

9 8.4 /9 4

9 9.7 /97

99 .2 /10 0

97 .9/9 7

99 .9/ 10 0

40 .7/ 26

9 7.4 /10 0

83 .2/9 8

79 .3/9 2

10 0/1 00

8 4.8 /10 0

92 /9 8

9 7.6 /97

83 .3/ 29

9 9.9 /97

99 .2/ 10 0

99 .8 /10 0

98 .6/ 10 0

99 .5/ 10 0

10 0/1 00

55 .7/7 9

99 .7/ 10 0

8 7.8 /97

9 8.3 /9 8

9 9.1 /10 0

87 .3 /10 0

95 .2/ 10 0

98 .2/ 10 0

9 9.7 /10 0

72 .1/1 00

90 .8/ 98

95 .4 /95

98 /10 0

99 .1/1 00

8 8.3 /10 0

1 00 /10 0

6 1.1 /88

97 .8/ 10 0

4 5.4 /98

9 6.2 /9 9

8 9.6 /68

9 6. 8/1 00

9 4.8 /98

98 /1 00

99 .2/ 10 0

10 0/1 00

10 0/1 00

44 .7 /96

58 .1/1 00

95 .9/ 10 0

1 00 /10 0

29 .2 /55

99 .9/1 00

83 .1/ 99

84 /9 9

2 0.7 /5 9

9 3.7 /10 0

67 .7 /79

99 .7/ 97

97 .7/ 10 0

99 .2/ 10 0

95 .6/ 10 0

6 8.4 /81

1 00 /10 0

99 .4/ 10 0

67 .9 /83

9 0. 7/9 7

9 5/1 00

5.9 /56

56 .1/9 7

8 8.7 /10 0

93 .9/1 00

98 .3 /10 0

94 /9 6

8 1.6 /54

90 /10 0

10 0/1 00

50 .6/9 2

10 0/1 00

41 /9 5

54 .8 /54

80 .4 /92

8 9.2 /10 0

94 .5/ 98

1 4. 9/7 8

93 .3/ 93

10 0/1 00

87 .6/1 00

96 .3/ 10 0

99 .3/1 00

74 .1 /98

94 /9 6

99 .9/1 00

9 3.2 /10 0

37 .8/ 10 0

10 0/1 00

1 00 /10 0

10 0/1 00

95 .7/ 10 0

0 / 2

8 7.1 /95

97 .7/ 10 0

10 0/1 00

8 5.8 /10 0

99 .8 /10 0

10 0/ 10 0

1 8.6 /3 6

10 0/1 00

8 1.6 /8 8

6 7.7 /94

79 .7/ 99

29 .8/ 10 0

86 .3 /83

91 .4 /97

91 .2 /97

68 .7/7 3

68 .6 /99

8 3.6 /10 0

87 .9 /10 0

33 .8/9 6

10 0/1 00

58 .9 /99

10 0/1 00

9 1.2 /98

6. 7/6 3

80 .4 /97

8 8.8 /36

78 .5/8 4

10 0/ 10 0

99 .2 /10 0

93 .9 /99

90 .7 /98

30 .1/ 84

9 5.7 /95

1 00 /10 0

85 .4/7 7

93 .9/ 10 0

9 2.1 /10 0

36 .6/ 98

9 6.9 /8 8

10 0/1 00

9 7.4 /99

98 /10 0

97 /3 4

95 .4 /10 0

83 .1/9 7

99 .5/ 10 0

1 00 /97

98 .5/1 00

99 .5/ 10 0

89 .2/ 98

98 .5 /10 0

94 .9 /91

44 .3 /46

37 .3/9 3

98 .9/ 10 0

99 .8/9 7

10 0/1 00

59 .5/ 95

0 /5 1

8 9.3 /10 0

41 .3 /95

9 5.8 /10 0

50 .4/ 99

1 00 /10 0

40 .5/ 92

98 .5/ 10 0

99 .9/ 10 0

98 .3/ 10 0

1 00 /10 0

10 0/ 10 0

98 .7/ 10 0

9 9.9 /10 0

9 7.8 /98

39 .7/ 99

10 0/1 00

79 .6/ 85

10 0/1 00

0 .4

SIN _1010076.t

SIN _1025003.t

G j2P403T9.mRNA1

AT3 G5 1360.1

T g01g18 810.t1

Cal am.17G170 500.1

SIN _1022460.t

AT1 G0 3230.1

Cal am.01G297 400.1

G j2X403T25.m RN A1

Vvin.PAC_17821374.mRN A1

Vvin.PAC_17839383.mRN A1

AT1 G4 4130.1

G j9A721T 28.mRN A1

T g16g02 250.t1

AT4 G3 3490.2

Cal am.03G173 900.1

Pgig_c hr8.108

Cal am.04G241 400.1

Vvin.PAC_17841707.mRN A1

Gj10A287T 106.mR NA1

SIN _1013639.t

G j8X221T9.mRNA1

Cal am.13G117 800.1

T g12g10 130.t1

Vvin.PAC_17831227.mRN A1

Gj2A403T 58.mRN A1

SIN _1008269.t

G j10X268T70.m RN A1

Gj3P316T12.m RNA1

SIN _1006854.t

Ugi b.unit i g_0.g1058 .t1

Ccan.gene-GSCOC_T00015428001

AT3 G2 0015.1

Pgig_c hr10.1307

SIN _1006979.t

AT3 G1 2700.1

SIN _1022461.t

Pgig_c hr8.2899

SIN _1017382.t

T g10g06 840.t1

T g11g10 780.t1

Ugi b.unit i g_749.g14 112. t1

AT5 G4 5120.1

AT1 G7 9720.1

T g05g13 530.t1

Vvin.PAC_17839557.mRN A1

Ugi b.unit i g_748.g86 34. t1

Pgig_c hr8.1069

G j9A772T 56.mRN A1

Ugi b.unit i g_8.g4956 .t1

SIN _1011184.t

G j2P365T11.m RNA1

SIN _1001895.t

SIN _1008268.t

SIN _1001647.t

Cal am.05G222 200.1

Pgig_c hr6.105

G j7P350T12.m RNA1

T g07g09 310.t1

SIN _1025445.t

T g13g05 200.t1

Ugi b.unit i g_32.g110 49. t1

Vvin.PAC_17841541.mRN A1

Vvin.PAC_17820095.mRN A1

T g14g02 930.t1

Ugi b.unit i g_26.g950 2. t1

Cal am.03G173 400.1

Cal am.09G025 700.1

G j7X350T53.m RN A1

SIN _1012015.t

Vvin.PAC_17816768.mRN A1

Ccan.gene-GSCOC_T00041998001

Pgig_c hr6.1775

Vvin.PAC_17834657.mRN A1

Vvin.PAC_17820102.mRN A1

Pgig_c hr8.2828

Pgig_c hr2.699

Cal am.05G171 200.1

SIN _1010073.t

Cal am.06G155 900.1

Cal am.14G171 200.1

Ugi b.unit i g_0.g2643 .t1

Vvin.PAC_17837626.mRN A1

T g05g09 820.t1

Ccan.gene-GSCOC_T00022281001

SIN _1003775.t

Pgig_c hr10.129

Ugi b.unit i g_899.g14 955. t1

T g05g15 180.t1

SIN _1010074.t

Cal am.02G090 500.1

G j1P512T10.m RNA1

Cal am.06G234 400.1

Cal am.07G187 400.1

SIN _1018489.t

T g15g13 050.t1

Pgig_c hr2.1266

AT4 G0 4985.1

AT1 G0 1300.1

Cal am.12G171 200.1

AT5 G4 8430.1

Cal am.01G227 800.1

Cal am.01G269 000.1

Cal am.13G059 800.1

SIN _1006862.t

G j9X1047T35.m RN A1

Gj3P304T21.m RNA1

Pgig_c hr3.179

T g16g02 260.t1

Pgig_c hr8.1397

Vvin.PAC_17830116.mRN A1

Gj10X177T21.m RN A1

SIN _1023350.t

SIN _1025435.t

Vvin.PAC_17821490.mRN A1

Gj8X397T44.m RN A1

SIN _1019762.t

T g09g03 200.t1

SIN _1017069.t

Pgig_c hr6.1116

T g06g08 650.t1

G j9A791T 82.mRN A1

SIN _1017660.t

Vvin.PAC_17828964.mRN A1

Vvin.PAC_17831083.mRN A1

Vvin.PAC_17837546.mRN A1

Cal am.13G117 900.1

Cal am.05G101 100.1

AT1 G0 8210.1

Cal am.05G221 700.1

Cal am.04G128 200.1

SIN _1008093.t

G j3P316T11.m RNA1

Ugi b.unit i g_21.g203 68. t1

Cal am.09G025 800.1

AT5 G3 3340.1

Ccan.gene-GSCOC_T00009344001

SIN _1016830.t

Cal am.04G184 800.1

SIN _1025282.t

TgU n381 g00050 .t1

Cal am.16G099 400.1

AT3 G0 2740.1

SIN _1006774.t

AT1 G6 4830.1

SIN _1010802.t

Pgig_c hr11.314

Pgig_c hr3.180

Vvin.PAC_17839559.mRN A1

SIN _1003504.t

SIN _1024353.t

AT4 G3 0030.1

Vvin.PAC_17823683.mRN A1

T g16g02 810.t1

T g07g03 840.t1

Ugi b.unit i g_61.g261 87. t1

G j9A771T 115.mR NA1

Vvin.PAC_17817528.mRN A1

Cal am.08G018 500.2

G j2P29T10.mRNA1

T g16g02 270.t1

Pgig_c hr6.1124

SIN _1007779.t

T g05g13 330.t1

SIN _1025295.t

AT1 G4 9050.1

Pgig_c hr5.3498

Ugi b.unit i g_578.g16 278. t1

T g09g08 770.t1

Ccan.gene-GSCOC_T00022858001

Cal am.10G115 200.1

Pgig_c hr10.1643

SIN _1001896.t

T g05g15 190.t1

Ugi b.unit i g_26.g997 9. t1

AT4 G1 6563.1

SIN _1017634.t

SIN _1023794.t

Vvin.PAC_17821624.mRN A1

SIN _1010602.t

Cal am.03G166 400.1

SIN _1010505.t

Pgig_c hr10.1320

Cal am.08G184 000.1

Cal am.04G147 500.1

Vvin.PAC_17822912.mRN A1

Pgig_c hr4.1151

Cal am.08G026 300.1

SIN _1014164.t

Pgig_c hr9.2000

T g07g13 080.t1

Vvin.PAC_17837131.mRN A1

Vvin.PAC_17818967.mRN A1

Cal am.11G038 200.1

Cal am.04G171 200.1

T g16g09 940.t1

Ugi b.unit i g_32.g117 91. t1

Vvin.PAC_17839556.mRN A1

Ugi b.unit i g_32.g107 18. t1

Ccan.gene-GSCOC_T00018629001

Cal am.16G132 000.1

G j11A60T 34.mRN A1

Pgig_c hr3.210

Cal am.02G090 800.1

AT1 G6 2290.1

Cal am.09G034 200.1

Cal am.05G084 900.1

SIN _1008094.t

Pgig_c hr6.1120

Ugi b.unit i g_32.g110 67. t1

Vvin.PAC_17837809.mRN A1

Ugi b.unit i g_748.g84 64. t1

Ugi b.unit i g_578.g16 378. t1

AT3 G5 0050.1

Pgig_c hr9.980

T g05g05 460.t1

T g09g09 520.t1

Cal am.02G090 300.1

Vvin.PAC_17842219.mRN A1

Ccan.gene-GSCOC_T00043005001

AT1 G2 5510.1

Ccan.C DP11850.1.m RNA2

Cal am.13G131 800.5

Ugi b.unit i g_578.g16 453. t1

G j9A93T66.mR NA1

Pgig_c hr11.3290

Ccan.gene-GSCOC_T00037025001

Cal am.05G221 900.1

AT3 G2 5700.1

Vvin.PAC_17826926.mRN A1

Cal am.04G241 500.1

Cal am.15G108 100.1

Pgig_c hr6.637

Vvin.PAC_17820103.mRN A1

SIN _1013242.t

Pgig_c hr9.1434

G j9P74T24.mRNA1

Pgig_c hr4.2190

AT4 G3 0040.1

Vvin.PAC_17820220.mRN A1

Ccan.gene-GSCOC_T00027714001

Ccan.gene-GSCOC_T00033572001

G j11X385T55.m RN A1

AT5 G1 0760.1

T g02g10 480.t1

AT5 G3 7540.1

G j2A365T 42.mRN A1

Cal am.03G173 500.1

Cal am.13G127 800.1

T g06g06 140.t1

G j7A350T 75.mRN A1

Cal am.06G057 200.1

Vvin.PAC_17839874.mRN A1

SIN _1026949.t

G j9P771T15.m RNA1

Cal am.06G234 300.1

T g01g18 300.t1

Cal am.12G171 400.1

Cal am.09G072 800.1

AT3 G5 1340.1

Cal am.03G031 100.1

SIN _1025761.t

T g08g12 790.t1

T g01g16 570.t1

Pgig_c hr9.3177

Ccan.gene-GSCOC_T00019612001

SIN _1012943.t

SIN _1006406.t

T g06g06 100.t1

AT5 G1 0770.1

SIN _1023792.t

Ugi b.unit i g_748.g72 49. t1

Ugi b.unit i g_46.g185 12. t1

T g03g15 670.t3

T g09g11 130.t1

AT3 G5 1330.1

Ugi b.unit i g_899.g15 367. t1

SIN _1010078.t

Pgig_c hr10.2312

G j9A1014T 63.mR NA1

T g05g09 830.t1

TgU n006 g00050 .t1

Cal am.07G186 900.2

T g17g00 310.t1

Cal am.06G057 400.1

G j1P463T5.mRNA1

AT1 G1 1910.1

Pgig_c hr4.193

G j1X474T46.m RN A1

Gj9A248T 61.mRN A1

Cal am.08G041 800.2

AT1 G3 1450.1

AT1 G6 5240.1

T g06g06 160.t1

T g08g12 490.t1

AT5 G3 6260.1

Pgig_c hr10.1650

AT2 G2 8220.1

G j9A415T 18.mRN A1

Cal am.11G153 200.6

SIN _1009307.t

AT3 G5 2500.1

Pgig_c hr10.2231

AT1 G0 9750.1

Ccan.gene-GSCOC_T00030473001

SIN _1020635.t

AT5 G1 0080.1

Cal am.02G090 600.1

Cal am.10G056 500.1

Cal am.04G076 100.1

Ugi b.unit i g_578.g16 306. t1

AT3 G1 8490.1

SIN _1021690.t

Cal am.04G171 100.1

Ccan.gene-GSCOC_T00005865001

T g19g00 500.t1

Ccan.gene-GSCOC_T00029921001

AT2 G0 3200.1

Cal am.10G126 700.1

Pgig_c hr9.613

Ccan.gene-GSCOC_T00006217001

AT1 G0 5840.1

AT1 G7 7480.1

Pgig_c hr9.612

G j9X581T38.m RN A1

AT2 G1 7760.1

Ugi b.unit i g_578.g15 712. t1

SIN _1024066.t

SIN _1010077.t

Vvin.PAC_17821810.mRN A1

Cal am.13G059 900.1

Pgig_c hr6.800

Ugi b.unit i g_26.g950 8. t1

T g13g05 180.t1

G j9P690T13.m RNA1

Gj3A304T 124.mR NA1

T g05g18 920.t1

T g13g10 520.t1

Vvin.PAC_17826616.mRN A1

Calam.S002350.1

AT2 G3 5615.1

T g14g13 020.t1

Pgig_c hr9.3258

Vvin.PAC_17841076.mRN A1

Ccan.gene-GSCOC_T00019643001

AT2 G2 8010.1

Ugi b.unit i g_699.g19 807. t1

AT5 G2 2850.1

SIN _1012436.t

T g02g10 590.t1

Vvin.PAC_17841074.mRN A1

AT4 G1 2920.1

T g13g00 670.t1

Cal am.06G059 600.1

Vvin.PAC_17841708.mRN A1

SIN _1025431.t

T g04g04 090.t1

TgU n491 g00020 .t1

Cal am.08G194 400.1

AT2 G4 2980.1

G j9P771T14.m RNA1

Cal am.06G184 000.1
Cal am.06G184 100.1

AT3 G4 2550.1

AT5 G2 4820.1

G j11X382T56.m RN A1

T g03g08 560.t2

SIN _1012828.t

Ccan.C DP11847.1.m RNA2

Ugi b.unit i g_21.g209 37. t1

Cal am.14G020 100.1

Pgig_c hr5.3860

T g13g05 190.t1

Cal am.07G034 000.1

Vvin.PAC_17841098.mRN A1

T g08g12 760.t1

Pgig_c hr5.4235

Cal am.04G241 600.1

Pgig_c hr2.3583

Pgig_c hr4.2432

Pgig_c hr3.330

Cal am.06G219 100.1

Cal am.06G119 100.1

T g19g00 100.t1

Cal am.06G221 300.1

Cal am.17G170 700.1

Ugi b.unit i g_26.g919 0. t1

Vvin.PAC_17834050.mRN A1

SIN _1025002.t

AT4 G3 5880.1

Cal am.09G072 300.1

AT5 G0 7030.1

Ugi b.unit i g_22.g683 1. t1

G j9X771T33.m RN A1

SIN _1023348.t

SIN _1022463.t

Cal am.09G025 300.1

Pgig_c hr10.1640

T g08g12 540.t1

Ugi b.unit i g_749.g13 184. t1

Vvin.PAC_17833731.mRN A1

Ccan.gene-GSCOC_T00022550001

SIN _1002211.t

Cal am.03G174 000.1

G j9P77T7.m RNA1

T g02g10 580.t1

SIN _1005729.t

T g18g10 600.t1

Pgig_c hr2.170

Ccan.gene-GSCOC_T00037024001

Pgig_c hr7.2772

G j2P403T13.m RNA1

AT2 G2 8040.1

Vvin.PAC_17841078.mRN A1

Ugi b.unit i g_747.g21 895. t1

SIN _1010506.t

AT3 G6 1820.1

Pgig_c hr2.302

Ccan.gene-GSCOC_T00024086001

SIN _1018308.t

SIN _1010079.t

Vvin.PAC_17839710.mRN A1

Cal am.09G070 900.1

T g07g00 190.t1

TgU n328 g00020 .t1

Ccan.C DP07949.1

Ugi b.unit i g_22.g565 8. t1

T g08g09 010.t1

SIN _1023096.t

Ugi b.unit i g_60.g255 93. t1

T g06g09 510.t1

T g18g07 780.t1

Ugi b.unit i g_22.g549 4. t1

Ccan.gene-GSCOC_T00017502001

Cal am.14G216 400.1

T g18g01 680.t1

T g18g01 710.t1

Pgig_c hr9.2305

G j11P35T3.mRNA1

Vvin.PAC_17831253.mRN A1

Gj10A287T 107.mR NA1

SIN _1012497.t

AT5 G0 2190.1

Pgig_c hr11.1209

Vvin.PAC_17821407.mRN A1

Vvin.PAC_17828840.mRN A1

Pgig_c hr7.1172

Ugi b.unit i g_748.g76 13. t1

Cal am.07G013 100.1

T g06g06 150.t1

SIN _1020548.t

G j9A415T 19.mRN A1

Gj9X266T13.m RN A1

Vvin.PAC_17841077.mRN A1

Pgig_c hr5.3003

G j2X395T78.m RN A1

Gj9X170T37.m RN A1

T g06g06 170.t1

T g12g00 490.t1

AT3 G5 1350.1

Pgig_c hr10.3392

Pgig_c hr9.2004

Pgig_c hr4.1531

AT3 G5 9080.1

G j8A90T76.mR NA1
Ccan.gene-GSCOC_T00031905001

Pgig_c hr9.2447

Ugi b.unit i g_37.g124 48. t1

T g09g03 350.t1

SIN _1013109.t

Ugi b.unit i g_0.g1241 .t1

AT2 G3 9710.1

T g05g04 200.t1

Pgig_c hr1.736

T g02g12 360.t1

SIN _1025430.t

AT1 G6 6180.1

G j3P316T9.mRNA1

AT3 G5 4400.1
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Figure S15: Phylogenetic trees of peroxidase 10-like (a) CDS and (b) protein sequences. Branch 

support values are based on ultrafast bootstrap replicates. Sequences from Utricularia gibba are 

shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three or more 

tandem duplicates. 
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8 3.4 /65

0 /5 9

9 9.9 /1 00

79 .1 /88

23 .1/ 10 0

1 0 0 /10 0

8 8.5 /96

8 0.4 /99

9 6. 2/1 00

8 0.2 /1 00

9 9.8 /9 6

1 0 0 /10 0

0 /9 4

9 8/ 10 0

9 9.4 /10 0

66 .2/ 53

94 .2/9 3

7 6.9 /9 9

96 .7/ 99

97 .4 /10 0

1 0 0 /10 0

7 5.8 /8 2

94 .7/1 00

0 /1 9

7 8.1 /7 0

7 3.9 /6 3

3 7.1 /1 00

1 0 0 /10 0

8 9.8 /81

8 7.3 /1 00

9 7.2 /10 0

98 .7/ 10 0

34 .6/ 65

9 5.6 /1 00

9 5.7 /10 0

0 /2 5

94 .9 /10 0

98 .1/ 10 0

0 /7 0

9 9.1 /1 00

7 1.9 /9 9

1 0 0 /10 0

88 /1 0 0

9 3. 7/9 2

6 6.7 /1 00

1 9.1 /8 1

1 00 /1 0 0

6 5.7 /1 00

88 .9/ 10 0

7 8 .8/8 9

10 0 /1 00

1 0 0 /10 0

9 6.6 /1 00

85 .9/7 5

9 4.6 /10 0

9 9.1 /1 00

4 3.8 /10 0

0 /1 0 0

10 0 /1 00

7 7. 1/7 2

54 .1/9 5

7 .5 /5 3

9 9.9 /1 00

8 0. 6/5 8

99 .8 /10 0

36 .1/ 10 0

1 0 0 /10 0

90 .8/ 79

9 8.4 /92

55 .6/ 10 0

8 3.2 /79

9 9.7 /10 0

99 .9/ 10 0

3 5.2 /9 9

3 4 /1 0 0

99 .5 /10 0

4 9. 5/8 0

0 /9 6

9 1.8 /1 00

9 9.8 /1 00

1 0 0/ 98

91 .1/ 10 0

8 9.2 /9 3

6 4.7 /5 8

1 00 /1 0 0

98 .6/ 10 0

9 9.8 /1 00

86 .8/1 00

7 0.6 /7 6

8 9.9 /1 00

9 7.4 /1 00

9 9.7 /1 00

9 9.8 /1 00

8 5.9 /1 00

1 9.9 /90

1 0 0 /10 0

3 9.2 /9 8

6 0.9 /10 0

93 .8 /10 0

0 /4 0

74 .4/ 96

70 .6/1 00

9 9. 9/9 8

49 .5 /96

0 / 56

8 6. 8/8 1

92 /9 1

89 /9 9

10 0 /1 00

5 5.8 /94

74 .9 /83

2 2.4 /6 2

86 .6/1 00

5 5.2 /98

4 1 /9 8

1 0 0 /10 0

99 .9/ 10 0

9 5.1 /9 9

9 5.5 /1 00

9 7.9 /1 00

8 0. 3/1 00

97 .2/ 98

9 8.4 /1 00

97 .7 /10 0

8 3.1 /1 00

9 3/ 10 0

9 6.8 /75

9 4.9 /1 00

3 7.7 /9 9

9 8.9 /1 00

9 8.2 /1 00

91 .2 /10 0

95 .9/ 74

8 6.3 /90

7 8/ 99

6 7.5 /98

9 4.7 /1 00

8 2.9 /10 0

3 3.8 /8 9

95 /9 9

0 /7 5

9 7 /1 0 0

1 0 0 /10 0

9 9. 1/1 00

9 8.5 /9 7

98 .2 /10 0

1 0 0 /10 0

9 6.7 /9 7

9 6.8 /9 5

9 4. 2/1 00

96 .1 /10 0

9 9. 9/1 00

8 0. 6/1 9

2 2.2 /3 4

79 .2/ 10 0

7 5.4 /1 00

1 0 0 /10 0

0 /8 0

1 0 0 /10 0

87 /9 9

9 8.8 /1 00

9 9.6 /1 00

0 .2 /7 5

9 9.8 /1 00

92 .1/ 93

8 6.9 /1 00

29 .6/ 90

8 9.8 /1 00

0 /7 4

99 /9 8

9 8.3 /10 0

95 .4 /98

8 5.3 /9 5

99 .8/ 10 0

9 0.4 /91

9 3/ 73

7 .9 /4 5

1 0 0 /10 0

9 2.7 /99

9 2 /8 0

9 7.9 /10 0

9 9.6 /1 00

9 4.8 /83

1 00 /1 0 0

9 9.3 /10 0

9 1.7 /1 00

96 .6/ 10 0

9 3/ 10 0

9 2.4 /1 00

9 1. 4/9 7

9 9.3 /1 00

9 9.4 /1 00

0 / 92

9 9.8 /1 00

0 /8 6

6 9.9 /1 00

9 7.1 /9 9 7 3.4 /1 00

88 .9 /80

3 3.3 /1 00

1 00 /9 9

9 2. 1/9 9

9 9.7 /1 00

9 8.5 /52

9 2.1 /1 00

99 /9 6

77 .3/ 93

85 .9/2 1

5 1.2 /9 8

9 9. 4/9 9

8 3.6 /9 1

9 9.6 /1 00

9 8.9 /10 0

1 0 0 /10 0

1 0 0 /10 0

75 .8/ 10 0

8 1.5 /5 0

0 /7 8

99 .8/ 98

9 6. 1/1 00

9 9.7 /1 00

9 0.8 /10 0

9 7.1 /10 0

10 0 /1 00

5 5 /1 0 0

7 6. 5/9 7

99 .6/ 10 0

9 2 /1 0 0

5 5.9 /94

8 9.7 /53

9 9.7 /1 00

97 .2/ 10 0

4 8/ 99

1 0 0 /10 0

12 .5/ 61

7 7.8 /97

0 /5 9

91 .7/1 00

6 9.8 /3 3

91 .3/ 10 0

7 8.8 /81

9 1. 9/9 5

98 .6 /10 0

73 .5/ 50

16 .4/ 56

81 .7/ 19

92 .2/ 97

98 .5 /99

2 3.3 /90

36 .5 /51

1. 4/3 3

87 .6/ 79

1 00 /9 5

80 .1/ 10 0

99 .9/ 10 0

98 .6/1 00

97 .5/ 98

1 0 0 /10 0

9 6.4 /99

9 8.5 /1 00

5 4.9 /84

9 4.3 /96

63 .4/ 96

9 9. 3/1 00

8 8.1 /1 00

8 3.8 /1 00

4 2.7 /55

99 .7 /10 0

1 0 0 /10 0

68 .4/6 8

9 9.9 /99

98 .6/ 10 0

1 0 0 /10 0

33 /9 0

35 .5/ 89

7 8.2 /91

58 .2/ 99

9 8.8 /1 00

83 .2/ 99

84 .7/ 82

1 00 /1 0 0

1 0 0 /10 0

7 4. 9/9 9

54 .2/ 96

8 1.3 /1 00

9 4. 8/8 4

85 .6 /99

1 5.1 /1 00

0 /3 2

9 8 /1 0 0

4 0. 2/9 8

1 0 0 /10 0

7 8/ 62

99 .9/9 9

2 5.1 /32

9 7/ 99

39 .7/ 10 0

9 9.2 /10 0

64 .9/ 73

9 6.8 /1 00

4 5.8 /76

85 .7/ 10 0

9 9. 3/1 00

9 9.9 /1 00

9 2.1 /10 0

9 5.7 /1 00

1 0 0 /10 0

6 8.5 /1 00

9 2.5 /1 00

94 .6/ 10 0

9 3. 8/9 9

9 4.6 /1 00

7 4.2 /1 00

75 .6 /92

6 6. 1/9 9

7 2. 4/9 5

7 5.1 /96

8 4.9 /99

6 4.4 /77

6 4.9 /1 00

9 9. 4/1 00

9 8.7 /99

2 1.3 /67

8 7.2 /1 00

9 8.1 /1 00

9 4.9 /1 00

8 5 /9 3

90 .4/ 10 0

7 7.2 /99

93 /1 0 0

1 0 0 /10 0

9 9.7 /10 0

90 .8/8 7

9 4.6 /1 00

9 9.6 /97

0 /9 5

1 0 0/ 92

85 .3/ 95

0 / 78

0 /9 9

9 9.4 /1 00

9 9.1 /10 0

9 9.9 /1 00

9 0.6 /1 00

9 9.4 /9 9

9 .6/4 7

0 /9 1

9 4.4 /1 00

1 0 0/1 0 0

0 /4 8

3 9.9 /1 00

97 .8/9 5

0 /7 9

74 .5 /50

9 9.4 /1 00

3 .0

Ca lam.05G157100.1

Gj10A69T30.mRN A1

T g12g00 410 .t1

Ca lam.04G040100.1

Ccan.CDP1 2962 .1.mRNA 3

A T5G51890 .1

T g07g08 070 .t1

Ug ib.u n it ig_26 .g8978 .t1

Ccan.gene- GS COC_T00016604001

Ug ib.u n it ig_578 .g15911. t1

T gU n326g00050.t 1

V vin .PAC_17821595.mR NA 1

P gig_chr5.3753

S IN_1010571 .t

Ccan.gene- GS COC_T00038488001

Gj7A 224T80.mRN A1

Ccan.CDP1 6312 .1.mRNA 2

CDO98934 .1.m RNA3

Ca lam.05G157000.1

Ccan.CDP0 9300 .1.mRNA 2

S IN_1001882 .t

Gj3A 281T47.mRN A1

A T4G30170 .1

T g11g09 100 .t1

Gj4A 288T26.mRN A1

A T1G05250 .1

V vin .PAC_17822418.mR NA 1

V vin .PAC_17842878.mR NA 1

Ca lam.08G191000.1

Ug ib.u n it ig_8. g3221.t1

Ca lam.04G105500.2

V vin .PAC_17822764.mR NA 1

S IN_1011011 .t

Ug ib.u n it ig_747 .g21658. t1

Gj1A 511T116 .mR NA 1

V vin .PAC_17837533.mR NA 1

V vin .PAC_17828382.mR NA 1

P gig_chr7.284

S IN_1022183 .t
P gig_chr11 .665

T g18g03 550 .t1

T g07g10 960 .t2

T g18g03 180 .t1

T g15g08 010 .t1

A T5G42180 .1

S IN_1025702 .t

Gj9A 663T75.mRN A1

T g08g08 460 .t1

V vin .PAC_17837086.mR NA 1

P gig_chr4.2384

T g12g00 390 .t1

S IN_1008940 .t

P gig_chr8.341

Gj9X 695T53.mRNA 1

Ccan.gene- GS COC_T00019172001

V vin .PAC_17822489.mR NA 1

Ca lam.06G202700.1

Ccan.CDP0 6722 .1.mRNA 3

Ccan.CDP0 7980 .1.mRNA 2

V vin .PAC_17821376.mR NA 1

Ug ib.u n it ig_747 .g22009. t1

Ccan.gene- GS COC_T00018340001

A T5G67400 .1

T g12g09 150 .t1

CDO98039 .1.m RNA4

Gj3P310T17.mRNA1

V vin .PAC_17820299.mR NA 1

T g01g21 040 .t1

T g01g21 050 .t1

A T1G05240 .1

A T5G19890 .1

Ccan.CDP0 8160 .1.mRNA 2

Gj11A210T29 .mR NA 1

Gj7A 335T59.mRN A1

A T4G21960 .1

Ccan.CDP1 1799 .1

Gj11X418T85 .mR NA1

Ccan.CDP1 1261 .1

V vin .PAC_17838890.mR NA 1

Ccan.gene- GS COC_T00033683001

P gig_chr5.87

Ccan.gene- GS COC_T00035045001

A T4G08780 .1

S IN_1006851 .t

V vin .PAC_17821596.mR NA 1

Ccan.CDP1 2962 .1.mRNA 2

Ca lam.08G066000.1

V vin .PAC_17822485.mR NA 1

Gj9A 204T145 .mR NA 1

P gig_chr4.2497

Ca lam.08G168700.1

V vin .PAC_17837087.mR NA 1

Gj4A 290T7.mRN A1

V vin .PAC_17840255.mR NA 1

Ccan.CDP1 6311 .1

T g12g06 670 .t1

Ca lam.01G142100.1

Ccan.CDP1 1307 .1.mRNA 2

A T3G17070 .1

Gj5A 360T47.mRN A1

Ccan.CDP0 3457 .1.mRNA 3

V vin .PAC_17818933.mR NA 1

T gU n075g00020.t 1

Ca lam.05G081900.1

Ca lam.11G058300.1

CDO96728 .1.m RNA2

Ccan.gene- GS COC_T00032476001

V vin .PAC_17822492.mR NA 1

T g01g15 000 .t1

P gig_chr1.586

T g09g14 780 .t1

Ug ib.u n it ig_62 .g23139 .t1

Ca lam.11G058900.1

Ug ib.u n it ig_0. g2192.t1

A T1G30870 .1

T gU n279g00030.t 1

Ca lam.03G060400.1

P gig_chr9.1014

P gig_chr11 .3635

A T4G33870 .1

Ug ib.u n it ig_736 .g22356. t1

T gU n075g00010.t 1

A T1G77490 .1

Ccan.gene- GS COC_T00039457001

S IN_1021324 .t

T gU n018g00110.t 1

S IN_1016165 .t

Ccan.CDP0 4068 .1.mRNA 2

V vin .PAC_17822131.mR NA 1

P gig_chr8.357

V vin .PAC_17827386.mR NA 1

Ca lam.11G058500.1

V vin .PAC_17816825.mR NA 1

Gj4A 503T94.mRN A1

T gU n279g00020.t 1

T g02g15 800 .t1

P gig_chr8.1482

S IN_1010133 .t

V vin .PAC_17836474.mR NA 1

Ccan.CDP1 6312 .1.mRNA 3

Ccan.CDP1 1800 .1

V vin .PAC_17826285.mR NA 1

Gj8A 94T33 .mRN A1

V vin .PAC_17835396.mR NA 1

S IN_1021327 .t

A T2G43480 .1

Ca lam.05G236700.1

Ca lam.04G011400.1

Ca lam.01G117100.1

A T4G08390 .2

A T4G31760 .1

V vin .PAC_17836473.mR NA 1

Gj11A420T119 .mRN A1

Gj9A 274T88.mRN A1

P gig_chr11 .1588

Gj1A 81T86 .mRN A1

V vin .PAC_17836132.mR NA 1

A T5G15180 .1

Gj11A392T102 .mRN A1

A T5G06730 .1

S IN_1004367 .t

A T5G24070 .1

P gig_chr1.584

Ug ib.u n it ig_8. g3222.t1

A T5G17820 .1

Ug ib.u n it ig_62 .g23136 .t1

V vin .PAC_17822491.mR NA 1

V vin .PAC_17833160.mR NA 1

V vin .PAC_17823006.mR NA 1
Ca lam.02G098400.1

S IN_1015929 .t

T g01g05 340 .t1

S IN_1013500 .t

S IN_1023823 .t

T g13g02 120 .t1

Ca lam.01G243100.1

Gj9P300T21.mRNA1

Ccan.CDP0 4098 .1.mRNA 2

S IN_1013457 .t

T g08g00 550 .t1

S IN_1005785 .t

S IN_1023248 .t

Ca lam.17G106900.1

T g10g13 220 .t1

A T3G49960 .1

A T4G11290 .1
A T1G05260 .1

V vin .PAC_17840267.mR NA 1

A T3G32980 .1

A T5G64100 .1

S IN_1005909 .t

Ccan.CDP1 6309 .1

Ug ib.u n it ig_37 .g12439 .t1

S IN_1014654 .t

Gj11A337T125 .mRN A1

T g03g15 610 .t1

T g18g07 230 .t1

T g08g13 670 .t1

P gig_chr11 .680

T g14g07 100 .t1

A T5G47000 .1

Ca lam.01G251400.1

V vin .PAC_17820218.mR NA 1

A T2G34060 .1

T g13g10 910 .t1

S IN_1026962 .t

Gj9A 64T84 .mRN A1

A T5G58400 .1

S IN_1004385 .t

T g02g06 040 .t1

T g13g02 070 .t1

T g03g15 600 .t1

Gj7A 331T71.mRN A1

S IN_1006623 .t

P gig_chr7.1670

Ccan.gene- GS COC_T00034097001

A T2G18140 .1

P gig_chr10 .3738

Gj1A 18T92 .mRN A1

V vin .PAC_17821310.mR NA 1

V vin .PAC_17838609.mR NA 1

T g05g11 530 .t1

T g09g06 320 .t1

S IN_1013593 .t

Gj5A 359T42.mRN A1

Gj9P933T17.mRNA1

Ccan.CDP1 6566 .1

A T4G26010 .1

Ug ib.u n it ig_26 .g9385 .t1

V vin .PAC_17818472.mR NA 1

Ccan.gene- GS COC_T00014108001

Ccan.gene- GS COC_T00037047001

V vin .PAC_17822494.mR NA 1

S IN_1021325 .t

A T1G24110 .1

Gj9A 708T88.mRN A1

S IN_1009439 .t

V vin .PAC_17822374.mR NA 1

Ug ib.u n it ig_22 .g6672 .t1

V vin .PAC_17826286.mR NA 1

P gig_chr7.744

V vin .PAC_17830033.mR NA 1

Gj11A334T108 .mRN A1

CDO98926 .1.m RNA2

Ccan.gene- GS COC_T00014847001

T g03g08 600 .t1

Ccan.CDP1 6311 .1.mRNA 2

Ug ib.u n it ig_46 .g18489 .t1

Gj8A 93T22 .mRN A1

T g17g04 050 .t1

Gj11A335T81 .mR NA 1

P gig_chr5.1551

Ccan.CDP1 1799 .1.mRNA 3

V vin .PAC_17832764.mR NA 1

V vin .PAC_17838891.mR NA 1

Ccan.CDP1 1799 .1.mRNA 2

V vin .PAC_17819492.mR NA 1

V vin .PAC_17822488.mR NA 1

T g06g17 680 .t1

Ug ib.u n it ig_22 .g6605 .t1

T g03g05 280 .t1

T g12g09 160 .t1

S IN_1007000 .t

A T4G36430 .1

Ccan.CDP1 6566 .1.mRNA 3

A T5G22410 .1

Ca lam.12G097900.1

Ccan.CDP1 5199 .1

Gj10A248T136 .mRN A1

T g17g00 030 .t1

Gj10A289T101 .mRN A1

S IN_1023772 .t

Ug ib.u n it ig_736 .g22358. t1

Ccan.CDP1 1779 .1

V vin .PAC_17822490.mR NA 1

Gj7A 335T60.mRN A1

T g12g00 400 .t1

Ca lam.07G182700.1

V vin .PAC_17837532.mR NA 1

A T3G49120 .1

P gig_chr8.2705

T g18g03 910 .t1

Ca lam.14G054700.1

A T4G25980 .1

T g13g02 080 .t1

Gj8X 387T40.mRNA 1

Ca lam.06G150100.1

S IN_1016856 .t

Ccan.CDP0 7980 .1.mRNA 4

T g14g12 790 .t1

A T4G32320 .1

Ca lam.03G014500.1

Gj9P861T15.mRNA1

T g09g12 710 .t1

T g06g17 690 .t1

Gj9A 824T97.mRN A1

Ca lam.10G115000.1

P gig_chr6.1098

Ccan.CDP0 9300 .1.mRNA 3

Ccan.gene- GS COC_T00025829001

A T2G38390 .1

Ug ib.u n it ig_92 .g28138 .t1

Gj9A 902T115 .mR NA 1

T g11g09 120 .t1

V vin .PAC_17840944.mR NA 1

S IN_1020637 .t

Ca lam.08G058000.2

Ca lam.01G155200.1

T g18g05 510 .t1

V vin .PAC_17822493.mR NA 1

P gig_chr1.580

T g13g03 970 .t1

Ca lam.03G014600.1

Gj10A238T67 .mR NA 1

Ca lam.11G037700.2

T g09g05 010 .t1

P gig_chr6.768

Ccan.CDP0 4068 .1.mRNA 3

V vin .PAC_17832763.mR NA 1

V vin .PAC_17833376.mR NA 1

V vin .PAC_17832329.mR NA 1

T g13g10 930 .t1

Gj3P53T11 .m RN A1

Ug ib.u n it ig_748 .g7005 .t1

T g14g04 330 .t1

P gig_chr9.1798

Ccan.CDP1 7671 .1.mRNA 3

T g04g03 470 .t1

V vin .PAC_17832761.mR NA 1

CDO98926 .1.m RNA3

Ccan.CDP0 9299 .1.mRNA 2

S IN_1018075 .t

Ug ib.u n it ig_26 .g8979 .t1

T g14g07 090 .t1

Gj9A 673T127 .mR NA 1

Ug ib.u n it ig_736 .g22357. t1

Gj9A 877T116 .mR NA 1

Ccan.CDP0 7357 .1

CDO97463 .1.m RNA2

P gig_chr1.581

S IN_1026711 .t

A T3G28200 .1

S IN_1021326 .t

Ccan.gene- GS COC_T00014812001

T g11g13 360 .t1

Ug ib.u n it ig_8. g2882.t1

Ug ib.u n it ig_0. g2518.t1

S IN_1021322 .t

T g04g03 480 .t1

Gj9A 262T106 .mR NA 1

T g18g07 250 .t1

P gig_chr9.198

CDO98039 .1.m RNA3

P gig_chr7.2320

A T2G41480 .1

Ca lam.14G070400.1

Ca lam.08G141500.1

Ca lam.15G073100.1

Gj7A 388T144 .mR NA 1

Gj10A287T108 .mRN A1

Ug ib.u n it ig_46 .g18273 .t1

Gj3A 310T85.mRN A1

V vin .PAC_17828571.mR NA 1

A T3G50990 .1

S IN_1022363 .t

Gj9P230T12.mRNA1

Gj9A 933T129 .mR NA 1

A T1G71695 .1

T g02g04 030 .t1

S IN_1003682 .t

V vin .PAC_17828672.mR NA 1

V vin .PAC_17828574.mR NA 1

Ca lam.03G014300.1

Ccan.gene- GS COC_T00036573001

Ca lam.05G156800.1

Ug ib.u n it ig_26 .g9386 .t1

V vin .PAC_17836795.mR NA 1

Ca lam.07G063000.1

P gig_chr9.1900

Ccan.CDP0 7357 .1.mRNA 3

A T1G14540 .1

S IN_1024168 .t

S IN_1016858 .t

Ccan.gene- GS COC_T00030778001

Ug ib.u n it ig_0. g2440.t1

CDO98039 .1.m RNA2

P gig_chr1.583

Gj9A 961T177 .mR NA 1

Ca lam.11G058600.1

A T2G22420 .1

CDO98926 .1.m RNA4

Ccan.gene- GS COC_T00005864001

Gj11A210T56 .mR NA 1

T g07g14 020 .t1

Ccan.gene- GS COC_T00037443001

Ccan.gene- GS COC_T00033682001

Gj9A 64T82 .mRN A1

Gj4P287T4.m RN A1

S IN_1024510 .t

T gU n326g00040.t 1

Ca lam.03G013800.1

Ccan.gene- GS COC_T00037161001

S IN_1023249 .t

CDO98933 .1.m RNA3

V vin .PAC_17824151.mR NA 1

T g12g16 460 .t1

CDO98934 .1.m RNA2

Gj10A296T124 .mRN A1

Ccan.gene- GS COC_T00025652001

Ca lam.08G053400.1

Gj7P337T5.m RN A1

P gig_chr10 .4192

Gj9A 1079T96 .mR NA 1

V vin .PAC_17837905.mR NA 1

Ca lam.07G076300.1

S IN_1023015 .t

T g03g07 150 .t1

S IN_1022230 .t

V vin .PAC_17836453.mR NA 1

Ccan.gene- GS COC_T00015514001

Ccan.gene- GS COC_T00033681001

Gj5A 274T23.mRN A1

P gig_chr4.2385

Gj9A 414T20.mRN A1

T g02g10 460 .t1

Ca lam.06G150000.1

Ca lam.11G048400.1

A T2G35380 .1

T g05g11 540 .t1

Gj9P204T28.mRNA1

Ccan.gene- GS COC_T00039859001

Ccan.gene- GS COC_T00039077001
Gj9A1062T111 .mRN A1

V vin .PAC_17836470.mR NA 1

A T2G24800 .1

A T2G18980 .1

Ca lam.05G102200.1

Gj11A337T122 .mRN A1

Gj5A 274T22.mRN A1

V vin .PAC_17824555.mR NA 1

Ca lam.03G014400.1

T g18g07 240 .t1

A T4G37530 .1

A T5G19880 .1

S IN_1011010 .t

T g11g09 110 .t1

A T4G35000 .1

T g04g02 650 .t1

A T1G44970 .1

A T5G64110 .1

Gj7A 336T25.mRN A1

T g13g02 110 .t1

T g13g02 100 .t1

V vin .PAC_17836472.mR NA 1

S IN_1021323 .t

V vin .PAC_17841133.mR NA 1

P gig_chr10 .1639

P gig_chr1.1405

Gj4A 11T96 .mRN A1

V vin .PAC_17836794.mR NA 1

P gig_chr7.635

A T1G49570 .1

A T3G49110 .1

V vin .PAC_17836471.mR NA 1

P gig_chr10 .3438

Ca lam.05G186200.1

Gj11A335T83 .mR NA 1

S IN_1019974 .t

T g12g08 900 .t1

Ca lam.06G202600.1

S IN_1026076 .t

Ug ib.u n it ig_85 .g27376 .t1

Ca lam.13G180200.1

P gig_chr9.1117

Ca lam.05G156900.1

Gj3P304T13.mRNA1

CDO96728 .1.m RNA3

T g09g12 300 .t1

T g15g00 280 .t1

Ccan.gene- GS COC_T00020242001

S IN_1001885 .t

Ca lam.05G050100.1

Ug ib.u n it ig_22 .g5720 .t1

P gig_chr10 .2059

CD O96728 .1

V vin .PAC_17816746.mR NA 1

Ccan.CDP0 4067 .1.mRNA 3

A T3G09640 .1

Ccan.CDP1 6566 .1.mRNA 2

A T5G58390 .1

Ug ib.u n it ig_747 .g21495. t1

Ccan.gene- GS COC_T00017774001

Ca lam.08G141800.1

T g14g02 240 .t1

P gig_chr5.2975

T g02g12 600 .t1

S IN_1007943 .t

Ccan.gene- GS COC_T00023239001

Gj8A 7T97.mRNA 1

A T4G33420 .1

Gj9A 33T159.mRN A1

Ccan.CDP1 7671 .1.mRNA 4

Ccan.gene- GS COC_T00014392001

A T1G77100 .1

S IN_1022993 .t

Ccan.CDP0 4200 .1

Ug ib.u n it ig_52 .g17444 .t1

S IN_1004297 .t

Ca lam.09G059200.1

Ccan.CDP1 1779 .1.mRNA 2

Gj9A 82T81 .mRN A1

A T2G37130 .1

Ccan.CDP1 5199 .1.mRNA 2

S IN_1001883 .t

T g13g10 920 .t1

Ccan.CDP1 6309 .1.mRNA 3

Ug ib.u n it ig_46 .g18740 .t1

T g05g00 470 .t1

A T5G14130 .1

S IN_1023583 .t

T g18g07 260 .t1

V vin .PAC_17827933.mR NA 1

A T2G38380 .1

S IN_1003391 .t

P gig_chr11 .1595

Gj9A 983T109 .mR NA 1

Gj4A 287T16.mRN A1

V vin .PAC_17821597.mR NA 1

Ccan.CDP1 1800 .1.mRNA 2

P gig_chr1.1983

Gj7P336T3.m RN A1

Ccan.CDP0 4067 .1.mRNA 2

Ccan.CDP0 9299 .1.mRNA 3

Ug ib.u n it ig_22 .g6929 .t1

P gig_chr6.1026

Gj9P904T19.mRNA1

Ccan.CDP0 4067 .1

Ca lam.01G192200.1

Ca lam.07G078500.1

Ug ib.u n it ig_21 .g20867 .t1

P gig_chr5.3652

Gj9A 628T149 .mR NA 1

Ca lam.09G117200.1

S IN_1007949 .t

A T5G40150 .1

S IN_1012086 .t

Ccan.CDP0 6896 .1.mRNA 3

T g15g09 470 .t1

Gj10P238T16 .mR NA1

Gj3A 189T28.mRN A1

Ccan.CDP1 6311 .1.mRNA 3

P gig_chr10 .2619

A T4G37520 .1

T g15g01 540 .t1

V vin .PAC_17833383.mR NA 1

Ca lam.06G132800.1

Ca lam.17G171700.1

Ug ib.u n it ig_8. g3224.t1

Ccan.CDP1 2962 .1

A T1G14550 .1

V vin .PAC_17833519.mR NA 1

Ccan.CDP0 4200 .1.mRNA 2

T g01g15 240 .t1

P gig_chr1.1648

Ccan.CDP0 6896 .1.mRNA 2

Ca lam.06G048100.1

Ccan.CDP1 1307 .1.mRNA 3

A T5G64120 .1

Ug ib.u n it ig_899 .g14974. t1

V vin .PAC_17827934.mR NA 1

Ca lam.01G287700.1

T g13g02 090 .t1

Ca lam.03G013700.1

A T1G34510 .1

V vin .PAC_17821594.mR NA 1

V vin .PAC_17839190.mR NA 1

Ccan.gene- GS COC_T00031128001

Ccan.gene- GS COC_T00040013001

Ca lam.07G190200.1

Gj9A 33T158.mRN A1

V vin .PAC_17836468.mR NA 1

Ccan.CDP0 7357 .1.mRNA 2

V vin .PAC_17830327.mR NA 1

V vin .PAC_17833384.mR NA 1

Gj9A 64T83 .mRN A1

CD O97463 .1

CD O98934 .1

Gj3A 190T24.mRN A1

V vin .PAC_17824230.mR NA 1

Ug ib.u n it ig_0. g2074.t1

S IN_1013374 .t

A T3G01190 .1

T g01g05 800 .t1

Ccan.CDP0 4098 .1

Gj4E22T5.mRN A1

Ug ib.u n it ig_37 .g12419 .t1

CDO98933 .1.m RNA2

Ca lam.16G169000.3

Gj1A 23T101.mRN A1

T g03g06 510 .t1

Ug ib.u n it ig_62 .g23141 .t1

Gj3A 309T84.mRN A1

Ccan.CDP1 1800 .1.mRNA 3

Ug ib.u n it ig_748 .g8183 .t1

T g10g03 080 .t1

T g13g15 640 .t1

Gj7P337T4.m RN A1

Ca lam.01G135600.1

Ccan.CDP0 8160 .1.mRNA 3

Ca lam.02G098300.1

Gj6X 212T12.mRNA 1

Gj4A 289T24.mRN A1

S IN_1000071 .t

S IN_1001884 .t

V vin .PAC_17833600.mR NA 1

Ug ib.u n it ig_749 .g13631. t1

A T4G35970 .1

A T5G39580 .1

Ccan.gene- GS COC_T00023633001

Ca lam.07G063100.1

A T1G07890 .1

Ca lam.01G081800.1

Ca lam.07G063200.1

Ug ib.u n it ig_747 .g21829. t1

P gig_chr3.689

A T1G68850 .1

P gig_chr3.432

V vin .PAC_17818927.mR NA 1

Ccan.CDP1 6309 .1.mRNA 2

Gj8P7T19.mRN A1

Ca lam.14G025500.1

Ca lam.13G137600.1

V vin .PAC_17840000.mR NA 1

Ca lam.17G171800.1

Ca lam.16G037900.1

S IN_1025938 .t

Ccan.gene- GS COC_T00024745001

Ccan.CDP0 7980 .1.mRNA 3

S IN_1022254 .t

P gig_chr2.3942

T g11g09 130 .t1

T g15g12 590 .t2

V vin .PAC_17822426.mR NA 1

S IN_1021740 .t

Ug ib.u n it ig_26 .g10279 .t1

S IN_1023303 .t

V vin .PAC_17826282.mR NA 1

P gig_chr11 .363

P gig_chr3.2625

Ccan.CDP0 3457 .1.mRNA 2

V vin .PAC_17841071.mR NA 1

V vin .PAC_17830032.mR NA 1

A T2G39040 .1

T g07g15 580 .t1

A T5G06720 .1

P gig_chr10 .323

Ug ib.u n it ig_8. g3223.t1

Gj9P414T3.m RN A1

S IN_1009039 .t

S IN_1006836 .t

A T4G17690 .1

A T5G05340 .1

S IN_1016857 .t

Ccan.CDP1 1307 .1.mRNA 4

Ca lam.01G075600.1

Gj10X35T7.mRN A1

T gU n326g00030.t 1

P gig_chr5.568

Ccan.CDP1 7671 .1.mRNA 2

Ccan.gene- GS COC_T00041448001

P gig_chr3.1912

A T5G66390 .1

T g01g04 590 .t1

A T3G21770 .1

T g14g12 780 .t1

V vin .PAC_17833967.mR NA 1

Ug ib.u n it ig_22 .g5727 .t1

Gj5A 80T42 .mRN A1

Gj4A 288T25.mRN A1

Ca lam.10G075200.1

S IN_1005338 .t

Ug ib.u n it ig_744 .g24031. t1

Ccan.gene- GS COC_T00028091001

A T2G18150 .1

Gj1P48T10 .m RN A1

Gj7A 388T145 .mR NA 1

A T3G42570 .1

Ca lam.16G137400.1

A T3G03670 .1

A T4G08770 .1

Gj1A 523T86.mRN A1

Ccan.CDP0 6897 .1

A T4G16270 .1

Ccan.gene- GS COC_T00016870001

S IN_1013456 .t

Ccan.CDP1 1261 .1.mRNA 2

Ccan.gene- GS COC_T00037027001

Ug ib.u n it ig_736 .g22359. t1

Ca lam.15G073200.1

S IN_1023305 .t

T g05g04 190 .t1

Ug ib.u n it ig_22 .g6604 .t1

Gj9A 84T94 .mRN A1

Gj9A 204T141 .mR NA 1

Ccan.CDP1 6312 .1.mRNA 4

Ccan.gene- GS COC_T00031893001

Ccan.CDP0 8160 .1

0 /9 8

97 .6 / 100

60 .8 / 99

93 .1 /9 2

9 7 . 1/ 100

15 . 9 /2 1

0 /9 9

96 /100

85 .5 /87

91 .2 /9 7

88 / 85
74 .6 / 100

78 .3 /99

86 .3 /82

76 .9 / 99

75 .5 /86

90 .6 /9 9

76 .2 / 100

90 .9 /9 8

88 .8 /8 4

0/ 50

91 .3 / 100

62 .4 /2 1

82 .6 /9 8

99 .9 /100

79 .3 /9 1

95 .2 /9 9

85 .3 /9 8

89 .7 / 100

66 / 3

0/ 17

80 .3 /89

0 /3 1

0 /6 0

95 .1 / 100

0 /6 2

99 .6 /1 00

55 /92

86 . 3 /9 0

9 7 . 9/ 100

6.4 /34

95 .8 /99

93 .9 / 100

89 .7 / 93

73 .5 /5 7

9 2 /92

80 .9 /9 7

85 .4 /8 3

37 .3 / 84

100/100

17 .4 /86

0 /9 9

85. 2 /9 9

87 .3 /7 3

35 .4 / 84

98 .6 / 100

75 .9 / 89

89 .9 /6 5

0 /8 3

81 / 96

8 8 /93

94 .9 /1 00

95. 6 /1 00

0 /2 7

89 . 7 /9 9

0/ 100

73 /88

76 .2 /8 7

84 .3 / 99

0 /9 5

8 8 /53

30 .7 /6 4

5 4 .4 /80

82 .7 /9 5

53 .2 / 89

81 .7 /9 9

98 .1 /100

0 /5 1

95 /99

0.8 /62

91 .4 /9 8

90 .8 /9 9

100/ 100

97 / 98

0 /7 8

71 .5 / 83

85. 5 /6 7

19 .4 / 10

79 .8 /87

78 .8 /3 5

91 .2 /9 5

99 .5/ 99

88 .8 / 100

74 .4 /89

91 .7 /97

0 /9 9

4 7 .2 /62

79 .4 / 100

85 .6 / 100

31 .5 /1 00

86 . 6 /1 00

97 . 1 /9 0

0 /8 0

98 .5 /1 00

6/ 57

82 .3 /9 6

96 .5 / 100

90 .2 / 100

89 .9 /1 00

66 .3 / 95

83 .6 / 100

77 .6 / 99

92 .1 / 99

82 .4 / 100

78 .9 /7 7

86 .5/97

66 .4 /9 9

83 .7 /9 9

87 /9 6

41 .3 / 100

90 .3 /1 00

99 . 2 /1 00

84. 3 /9 0

0 /7 7

0/ 83

0 / 1 5

64 .4 /7 3

30. 7 /9 2

0 /5 0

36 .6 / 84

99 .7 / 100

87 .7 /88

82 .4 /81

68 . 7 /91

81 .6 / 95

86 .9 /5 1

95 .5/ 99

80 .5 /9 7

94 .6 / 100

70 .3 / 100

85 .4 /1 00

95 .4 /9 9

90 .8 / 100

99 .3 / 100

94 .3 / 100

93 .7 /99

97 .7/98

10 0 /92

96 . 8 /9 9

86 . 2 /7 7

0/ 36

8 4 .4 /70

47 .6 / 99

40 .7 /7 4

91 .2 /9 9

91 .1 /9 7

60 .7 /9 0

93 .3 / 100

93 .6 / 100

85.5 / 15

0/ 18

4. 5/9

87 . 6 /8 6

70 .8 / 97

92 /88

85 .1 /41

88 .4 / 100

94. 9 /1 00

79 .5 /1 00

90 /100

74 .4 /1 00

84 .4 / 100

75 .1 /4 1

98 .3 /1 00

79 /99

67. 2 /6 4

0/ 70

0 /9 9

96 /98

91 .3 /91

81 .6 /9 3

91 .6 /9 4

86 .1 / 97

6.1 / 84

94 /99

35. 3 /8 8

96 .3 /1 00

71 .8 /9 0

95 .3 / 98

85 .5 /9 9

77 .9 /9 9

99 .2 / 100

49 .8 / 84

67 .4 /9 8

90 .9 / 100

60 .7 /9 4

94 .3 /99

93 .5 / 85

76 .5 /94

85 .3 /61

77 .8 /47

85 .5 /9 7

100/ 100

84 .3 /9 8

93 .6 /1 00

99 .6 / 100

86 .5 /1 00

91 .5 /95

8 9 .7 /87

86 .2 /7 8

88 .8 /9 9

8 3 /18

83 .2 /9 0

35 .7 / 86

93 .3 /9 8

69 .3 / 89

13 .2 /6 5

75 .9 /9 8

95 .2 /8 6

88 .2 /1 00

72 .3 / 98

88 .6 /9 8

99 /99

59 .6 /50

79 .5 /6 0

99 .8 / 100

84 . 6 /7 5

98 .4 / 100

0 /9 4

96 / 100

99 .4 / 100

92 /100

0 / 24

52 .5 / 93

94 .8 / 100

92 .5 / 100

8 4 . 3 /80

7 8 . 3/ 85

84 .3 / 100

76 .3 / 69

8 7 . 7/ 87

8 9 .8 /89

0/ 49

78 .3 /8 5

46 .8 / 98

91 .1 /1 00

63 .5 / 95

75 .6 / 96

8 0 . 1 /86

99 .7 /5 8

42 .1 / 100

84 .1 / 92

8 7 /87

64 .2 /7 0

58 .4 /9 6

82. 3 /9 3

88 .7 /99

65 /100

91 .3 /9 8

73. 8 /2 1

90 .7 /9 8

85 .7 /1 00

63 . 6 /9 8

80 .3 /9 8

93 .7 /96

96 .6 / 83

75 . 2 /8 1

86 .7 /8 8

89 .5 /9 4

96 .6 /1 00

89 .9 /9 8

97 .4 / 100

86 .8 /9 1

96 .7 / 100

62 .2 / 99

96 .1 /1 00

13 .4 /41

85 .7 /9 8

0 / 73

56 .3 / 86

94 .6 /97

94 .6 /9 9

66. 8 /8 4

76 .4 /1 00

72. 1 /8 1

85 .4 / 98

93 .5 / 93

75 .3 /8 5

99 . 6 /99

61 .8 /9 4

95 .3 / 100

66 .8 /8 8

55 .5 /1 00

70 .4 /9 9

93 .7 / 100

99 .6 / 100

7 8 .1 / 94

76 .1 / 99

59 .6 /9 9

36 .9 /6

24. 4 /7 7

91 .1 / 100

90 .8 /100

91. 2 /2 1

0 /9 9

8 2. 4 /48

44 .8 / 68

86. 9 /6 9

96 /100

18 .8 / 100

16 .6 / 45

99 .4 / 100

79 .2 /5 7

74 .9 / 99

73 .8 / 100

16 .3 /9 1

99 .3 / 100

96 .4 /1 00

97 .1 /1 00

59 .3 / 78

76 .7 /9 8

0/ 100

77 .7 / 95

59 / 62

80 .6 /1 00

25 .2 / 99

78 .6 /1 00

78 .2 / 45

51 .6 /81

74 .6 /8 5

0 /7 8

86 .8 /9 9

97 .4 / 100

98 .1 / 100

85 .4 / 100

97 .5 /9 0

75. 8 /9 6

81 .6 /92

71 . 9 /8 9

74 .5 /9 2

21 .8 / 100

74 .5 / 99

31 .8 / 100

92 .7/93

84 /10 0

75 .2 / 100

37 .3 /9 6

91 .4 / 100

85 .4 / 100

8 4 /87

100 /98

85 .4 / 15

0/ 59

89 .6 / 100

90 .4 / 100

88 .5 / 33

98 .2 /9 6

85 .6 /9 3

98 .3 /9 6

99 .2 /1 00

0/ 9

3 6 /54

95 .9 / 100

97 /10 0

0 /6 4

85 .9 / 99

74 .6 / 97

89 .1 /9 2

92 .4 /1 00

0 /3 8

87 .7 /9 1

86 .2 / 100

0/ 52

46 .4 /67

86 .7 /1 00

41 .2 / 98

88 .3 / 100

78. 1 /9 6

100 /99

92 .4 /100

100 /100

28 .8 /9 9

77 .6 / 99

71. 1 /8 3

0/ 27

42 .7 / 78

90 .2 /1 00

85 .6 /1 00

75 .8 /9 9

87 .1 /9 9

71 .5 /38

98 .1 /9 9

74 .6 /9 5

0 /3 4

46 .6 /9 3

100 /100

86 .1 /9 8

0/ 61

88 .7 /9 8

90 .1 / 100

80 /92

97 .3 / 100

94 .5 / 100

67 / 83

98 .3 / 69

94 .2 /1 00

88 .3 / 100

71 .2 / 97

88. 2 /9 9

0/ 94

75 .5 /9 3

51 . 9 /8 5

74 .7 /9 0

0 /9 4

79 .7 /9 6

85 .4 /6 0

84 .3 /1 00

85 .8 / 75

90 .7 / 100

92 .4 /83

97 .3 / 99

95 .3 / 100

88. 7 /9 7

87 .8 /94

65 .5 /9 4

76 .5 / 99

89 .5 /7 6

91 /100

88 .7 /9 9

70 .1 / 59

76 .8 / 99

90 / 99

97 .5 /1 00

90 /10 0

81 .3 / 100

82 .2 /9 2

88 .3 /94

82 .7 / 76

98 .3 /91

48 .8 / 96

89 .4 /97

12 .2 /5 5

72 .5 /9 9

67 .9 / 98

95 .6 /9 8

85 .5 / 47

96 .7 / 100

94 .1 /8 8

91 .3 /1 00

85 .4 / 100

88 . 4 /9 9

92. 1 /9 8

87 / 62

27 .5 /9 7

74.3 /7

0 /7 1

99 .2 /1 00

100 /100

62 /99

88 .7 /7 7

96 .1 / 100

55 .9 /9 9

0 /4 5

79 .9 / 98

99 .9 / 100

100/ 100

29 .9 /5 9

74 .3/7

81 .9 /9 7

76 .4 /5 8

77 .7 / 79

94 .9 / 100

50. 8 /8 6

74 .1 / 100

60 .7 /9 9

77 .5 /1 00

11 .1 /8 2

56. 5 /8 0

10 .6 /44

30 .7 /9 8

0/ 39

0 /8 1

8 8 /97

40 .5 /9 8

0/ 18

92 .6 / 100

89 .5 /1 00

53 . 8 /8 5

77 .9 /94

73 /20

7.6 / 100

0/ 81

76 .6 /93

43 .9 /1 00

97 .1 /1 00

90 .7 /1 00

67 .5 / 99

98 .4 /8 7

70. 4 /6 9

82 .5 /5 1

88 .8 /88

46 . 2 /6 9

88. 8 /8 1

73 . 4 /9 8

94 .7 / 100

77 .9 / 100

46 .7 /9 2

89 .4 / 100

74 .8 /8 8

78 /100

72 .7/94

79 .6 /93

100/ 100

88 .8 /1 00

79 .7 / 96

40 .6 /9 6

78 .5 /9 9

74 .5 /9 9

93 .9 / 100

95 .7 /3 4

0 /8 7

78 .5 /86

0/ 83

77. 5 /9 8

25 .5 /1 00

78 .2 /9 9

44 .2 /9 5

79 .5 / 97

47 . 1 /8 5

85 /99

79 .5 /1 00

77. 2 /7 4

82 / 90

0 /9 9

93 .8 /4 6

97 .9 / 86

99 .5 / 100

0/ 71

92. 5 /9 1

78.1 /7

93 .1 /9 7

78 .9 / 100

91 .4 /100

99 .5 /1 00

88 .5 /8 5

55 /84

77. 4 /9 3

0/ 96

82 . 2 /9 4

71 .8 /7 3

94. 5 /9 9

90 .5 /1 00

44 .2 /7 8

61 .8 / 100

88 .7 /1 00

1 00 /10 0

77 .3 / 80

87 .5 /1 00

100 /100

98 .9 /1 00

96 .3 / 100

86 .1 /1 00

99 . 5 /9 9

55 .1 /9 0

99 .9 /100

89 .7 / 100

93 .6 /7 4

77 .2 /9 8

99. 5 /1 00

99 .3 /99

79 .9 /6 4

0 / 69

89 .6 /98

83 .7 / 98

94 .3 / 100

95 .7 /1 00

89 .3 /1 00

98 .1 / 93

0 /8 8

75 / 100

68 .7 /1 00

98 .8 / 100

0 /4 5

79 .3 /9 8

7 /4 8

83 /8 3

0/3 1

86 .6 /9 9

90 . 6 /7 3

69 .6 /3 6

92 .4 / 99

8 4 . 9 /96

80 .6 /7 6

68 .9 /9 8

78 .9 /9 8

70 .1 /9 9

9 2 . 3 /85

75 . 8 /8 0

89 .1 /50

97 .7 / 100

81 .8 /9 9

93 .4 /8 9

98 .1 /9 7

93 .4 /1 00

0/ 32

0/ 32

90 .3 / 98

0 /8 2

77 .7 / 95

34 .1 /9 8

1 1 . 9 /90

31 .8 /7 2

22 .2 /57

96 . 2 /1 00

88 .5 / 100

0 /9 7

72 . 6 /7 6

96 .2 /9 3

80 .4 / 100

99 .3 / 100

74. 8 /6 8

3.1 / 98

73 .3 / 98

62 .2 / 98

78 .1 /9 4

81. 2 /5 9

91 .9 / 96

90 .3 /9 6

86 . 2 /9 8

0/ 13

86 .1 /9 9

89 .7 /1 00

77 . 3 /7 1

93 .4 / 100

98. 4 /9 9

0/ 31

18 .3 /1 00

59 /91

98 /100

59 .9 /8 8

85 .4 /9 9

7 .4 /80

72 .9 /8 7

91 .9 / 100

90 .2 /8 4

88 .4 / 100

9 3. 6 /90

81 .8 /9 7

81 .6 / 100

84 .5 /8 9

76 / 53

61 .9 /9 4

0/ 50

76 .8 /1 00

93 .4 / 100

64 /89

49 .3 /9 5

86 .6 / 100

87 /36

88 .5 /90

90 .4 /1 00

76 .2 / 100

98 .5 /99

58 .7 / 96

62 .9 /8 6

84 .5 / 100

69. 1 /6 8

82 .8 / 93

74 .4 /1 00

91 .5 / 100

79. 1 /5 2

0/ 48

82 .2 /9 7

98 .6 / 100

100 /100

64 /100

32 / 44

0/ 91

80. 9 /6

54 .9 /70

86 .5 /9 5

99 .9 /99

57 .5 / 96

75 / 100

90 .4 / 99

6 1 . 1/ 70

92 .6 /9 8

0/1 0

97 /100

9 8 . 9/ 99

97 .2 / 100

0/ 60

32 .3 / 93

90 .3 / 100

92 .3 / 100

76 .9 /1 00

0/ 44

34 .4 /7 7

29 .2 / 53

98 .7 /1 00

85 .5 /99

86 .9 /1 00

79 / 93

46 .9 /9 6



 33

 

Figure S16: Phylogenetic trees of putative peroxidase (a) CDS and (b) protein sequences. 
Branch support values are based on ultrafast bootstrap replicates. Sequences from Utricularia 

gibba are shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three 

or more tandem duplicates. 
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Tg 04g 03 47 0.t 1

Pg ig _chr10.1 639

AT 2G18 140.1

U gib. unitig_ 22. g5727 .t1

Vvin.PAC _17822493.mR NA1

Tg 01g 15 00 0.t 1

Gj11A3 37T 122. mRNA1

C can .gene-GSC OC _T0001484700 1

SI N_10 1592 9.t

C can.C DP0 6722.1.mRNA4

U gib. unitig_ 62. g2313 9.t 1

AT 4G37 520.1

SI N_10 0436 7.t

Vvin.PAC _17833376.mR NA1

Gj7A38 8T1 45.mR NA1

C can .CDP06897.1

Tg 03g 07 15 0.t 1

Tg 12g 06 67 0.t 1

Gj9A98 3T1 09.mR NA1

SI N_10 1465 4.t

Pg ig _chr1 .584

Pg ig _chr11.3 63

C can .CDP11307.1

C alam. 16G1374 00.1

SI N_10 2132 4.t

Vvin.PAC _17828574.mR NA1

Vvin.PAC _17823006.mR NA1

SI N_10 0007 1.t

C alam. 08G1910 00.1

Vvin.PAC _17836474.mR NA1

TgU n27 9g00 020. t1

C DO9893 4.1. mRNA4

Tg 11g 13 36 0.t 1

C can.C DP0 4068.1.mRNA4

C alam. 06G1500 00.1

C can .CDP06896.1

AT 1G30 870.1

Vvin.PAC _17828849.mR NA1

Gj9A93 3T1 29.mR NA1

SI N_10 2330 5.t

Tg 08g 00 55 0.t 1

C can.C DP1 7671.1.mRNA4

Pg ig _chr5 .568

Gj11A3 92T 102. mRNA1

C can.C DP1 2962.1.mRNA3

C alam. 11G0586 00.1

C can.C DP0 4098.1.mRNA2

C can .gene-GSC OC _T0003702700 1

U gib. unitig_ 578. g159 11. t1

U gib. unitig_ 747. g218 29. t1

C DO9803 9.1. mRNA3

Vvin.PAC _17818472.mR NA1

U gib. unitig_ 46. g1827 3.t 1

U gib. unitig_ 8.g 3222. t1

Tg 12g 00 39 0.t 1

Tg 09g 12 30 0.t 1

Pg ig _chr8 .357

Tg 18g 07 23 0.t 1

C can.C DP1 6309.1.mRNA4

Vvin.PAC _17833383.mR NA1

C can .CDP06722.1

C DO974 63.1

C can .gene-GSC OC _T0002582900 1

Vvin.PAC _17840944.mR NA1

AT 5G05 340.1

C alam. 03G0143 00.1

C can .CDP16311.1

C can .gene-GSC OC _T0003189300 1

AT 1G71 695.1

C can.C DP0 3457.1.mRNA4

Gj9A10 79T 96.mR NA1

Tg 14g 04 33 0.t 1

Vvin.PAC _17838609.mR NA1

TgU n32 6g00 050. t1

Vvin.PAC _17833967.mR NA1

Vvin.PAC _17822488.mR NA1

Pg ig _chr10.6 18

C alam. 05G1568 00.1

C can.C DP0 4067.1.mRNA3

Gj7A38 8T1 44.mR NA1

C DO9893 3.1. mRNA3

AT 5G15 180.1

C can.C DP1 6309.1.mRNA2

C can.C DP1 1307.1.mRNA4

Gj4A28 8T2 5.mR NA1

Vvin.PAC _17824230.mR NA1

SI N_10 2132 5.t

C can.C DP0 7980.1.mRNA3

Tg 18g 07 25 0.t 1

Tg 02g 04 03 0.t 1

Tg 12g 09 16 0.t 1

C can .gene-GSC OC _T0003504500 1

C can .gene-GSC OC _T0001551400 1

C can .CDP04098.1

Vvin.PAC _17833384.mR NA1

Gj11A2 10T 56.mR NA1

AT 5G19 890.1

C can.C DP1 1261.1.mRNA2

Vvin.PAC _17821595.mR NA1

C alam. 14G0547 00.1

Vvin.PAC _17840255.mR NA1

Tg 14g 02 24 0.t 1

AT 2G37 130.1

SI N_10 2416 8.t

C can .gene-GSC OC _T0001687000 1

Tg 17g 04 05 0.t 1

Gj9P933T17. mRNA1

C can.C DP0 9300.1.mRNA3

Tg 11g 09 13 0.t 1

Pg ig _chr5.15 51

U gib. unitig_ 0.g 2192. t1

Vvin.PAC _17822491.mR NA1

Pg ig _chr8 .341

AT 4G16 270.1

U gib. unitig_ 749. g136 31. t1

Gj11A3 35T 81.mR NA1

Pg ig _chr9 .198

Gj1A81 T86 .mRN A1

Vvin.PAC _17822426.mR NA1

SI N_10 2358 3.t

SI N_10 0662 3.t

C can .gene-GSC OC _T0003848800 1

AT 4G33 420.1

Tg 03g 15 61 0.t 1

Gj5A27 4T2 3.mR NA1

AT 4G11 290.1

U gib. unitig_ 92. g2813 8.t 1

Tg 15g 09 47 0.t 1

Tg 01g 04 59 0.t 1

C alam. 08G1415 00.1

Gj3P53T11.m RNA1

C alam. 08G0534 00.1

Gj9A84 T94 .mRN A1

Gj9A26 2T1 06.mR NA1

Gj7A33 5T5 9.mR NA1

Pg ig _chr10.5 93

Vvin.PAC _17835396.mR NA1

Tg 13g 02 12 0.t 1

U gib. unitig_ 747. g216 58. t1

C can .gene-GSC OC _T0002363300 1

C can .gene-GSC OC _T0003409700 1

SI N_10 0188 2.t

SI N_10 1013 3.t

Vvin.PAC _17837905.mR NA1

Tg 08g 13 67 0.t 1

Pg ig _chr7.16 70

Tg 03g 08 60 0.t 1

Pg ig _chr5.36 52

Pg ig _chr1 .583

U gib. unitig_ 8.g 3221. t1

C can .gene-GSC OC _T0000586400 1

Tg 13g 10 91 0.t 1

Tg 11g 09 10 0.t 1

C DO980 39.1

Pg ig _chr4.23 85

U gib. unitig_ 8.g 2882. t1

AT 5G42 180.1

AT 3G17 070.1

Vvin.PAC _17819492.mR NA1

Vvin.PAC _17821597.mR NA1

C can .gene-GSC OC _T0002565200 1

C can .gene-GSC OC _T0004001300 1

C alam. 04G0114 00.1

C alam. 15G0731 00.1

AT 4G08 390.2

SI N_10 1359 3.t

SI N_10 2570 2.t

C can.C DP1 1307.1.mRNA3

C alam. 03G0138 00.1

C alam. 01G0818 00.1

SI N_10 0590 9.t

C can .gene-GSC OC _T0003657300 1

U gib. unitig_ 85. g2737 6.t 1

C alam. 10G0752 00.1

C can.C DP1 1800.1.mRNA2

SI N_10 0339 1.t

G j10P238T16.mRN A1

C can .CDP11779.1

Gj3P304T13. mRNA1

C alam. 08G1418 00.1

Vvin.PAC _17842878.mR NA1

Pg ig _chr1 .586

C can.C DP1 7671.1.mRNA3

U gib. unitig_ 62. g2313 6.t 1

C alam. 15G0732 00.1

Vvin.PAC _17818927.mR NA1

Gj5A36 0T4 7.mR NA1

C alam. 01G1421 00.1

Tg 02g 10 46 0.t 1

U gib. unitig_ 46. g1874 0.t 1

Vvin.PAC _17837087.mR NA1

Pg ig _chr11.3 488

U gib. unitig_ 748. g700 5.t 1

AT 4G25 980.1

AT 2G43 480.1

Tg 06g 17 69 0.t 1

C can.C DP1 7671.1.mRNA2

C can .gene-GSC OC _T0001917200 1

Vvin.PAC _17836132.mR NA1

C alam. 05G1569 00.1

SI N_10 2301 5.t

U gib. unitig_ 8.g 3223. t1

C DO9672 8.1. mRNA2

Tg 01g 05 34 0.t 1

C DO9892 6.1. mRNA3

U gib. unitig_ 736. g223 57. t1

AT 2G22 420.1

AT 3G03 670.1

AT 2G35 380.1

Pg ig _chr11.3 635

U gib. unitig_ 46. g1848 9.t 1
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9 0. 8 /9 9

9 8. 4 /1 00

68 .3 / 99

5 1. 7/ 1 00

93 .1 / 10 0

9 9. 3/ 1 00
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9 6. 9 /1 00

2 7. 6/ 9 5

10 0 /1 00

18 .9 / 64

1 00 / 10 0

56 .1 / 10 0

8 6. 2/ 99

5 7 / 94

9 7. 8/ 1 00

10 0/ 1 00

8 6 / 99

8 5. 5 /9 3

84 .6 / 10 0

98 .9 / 10 0

9 9. 3/ 1 00

94 / 1 00

10 0/ 1 00

8 1/ 5 1

99 .9 / 10 0

48 . 4/ 49

32 .4 / 90

9 2 .4 /9 8

8 9. 9/ 7 4

95 .4 / 70

8 7. 7/ 8 7

65 .1 / 98

9 3. 5 /9 9

9 9. 6/ 9 9

8 0. 9 /7 4

78 .1 / 10 0

9 9. 4/ 1 00

83 .7 / 90

1 00 / 10 0

6 7. 5/ 1 00

91 .7 / 70

1 00 / 10 0

9 9. 4/ 1 00

9 9. 8/ 10 0

97 .3 / 98

91 . 9/ 45

9 4. 3/ 96

2 4. 1 /6 4

93 .4 / 98

0 / 5 5

9 5. 7 /9 0

9 0. 9 /1 00

1 00 / 10 0

9 4. 7/ 1 00

0 / 8 8

9 7. 7/ 1 00

9 1. 6/ 9 1

99 .5 / 10 0

0 / 90

5 3. 2/ 85

95 .7 / 10 0

14 .4 / 88

1 00 / 10 0

9 5 / 1 00

9 0 .5 /8 6

8 0. 8/ 1 00

99 .2 / 10 0

1 00 /1 0 0

90 .3 / 97

51 .3 / 15

6 9 .2 /4 3

10 0 /1 00

8 2. 1/ 1 00

85 .4 / 10 0

5 9. 3/ 9 9

9 4. 1/ 1 00

6 1. 8/ 9 2

1 00 / 10 0

85 .9 / 82

9 9. 8/ 1 00

80 .8 / 96

0 / 6 5

8 4 / 9 9

9 9. 9/ 1 00

9 8. 2/ 99

74 .5 / 95

6 7. 9 /7 3

7 2 .3 /9 6

0 / 80

2 8. 7/ 8 8

6 8. 5/ 1 00

9 9. 5/ 1 00

9 2. 6 /9 8

5 7. 2/ 1 00

b

4.0

Pg ig _ch r9.1 79 8

Cca n.CDP1 6309. 1.m RNA2

Pg ig _ch r8.1 48 2

AT4 G25 98 0.1

Cca n.CDP0 4068. 1.m RNA3

Ugib .u n itig _0 .g 21 9 2. t1

Pg ig _ch r5.5 68

Vvin.PA C_1 7836 471.m RNA1

Cala m.0 8G0 66 000 .1

Tg 08 g1 3 67 0. t 1

SI N_ 10 066 23 .t

Cca n.CDP1 2962. 1.m RNA2

Tg 05 g1 1 53 0. t 1

Gj9A 20 4T14 5.m R NA 1

Cala m.0 3G0 60 400 .1

Tg 14 g0 2 24 0. t 1

SI N_ 10 217 40 .t

Vvin.PA C_1 7833 376.m RNA1

AT5 G47 00 0.1

Tg 12 g0 6 67 0. t 1

Tg 03 g1 5 61 0. t 1

SI N_ 10 043 85 .t

SI N_ 10 133 74 .t

Vvin.PA C_1 7822 492.m RNA1

Vvin.PA C_1 7840 000.m RNA1

Pg ig_c hr11 .15 95

Cca n.CDP1 6309. 1.m RNA3

Gj9A 84T9 4.m RNA1

Gj9A 90 2T11 5.m R NA 1

Gj11 A3 35T8 3.m R NA 1

Cala m.0 7G0 78 500 .1

Ugib .u n itig _7 48 .g 7 00 5. t1

Vvin.PA C_1 7821 376.m RNA1

Gj1P48 T1 0.m RNA1

Ugib .u n itig _2 6. g9 3 86 .t 1

Cca n.CDP1 1779. 1

AT5 G42 18 0.1

SI N_ 10 000 71 .t

Gj4A 289 T24. mRNA1

Cala m.0 4G1 05 500 .2

SI N_ 10 168 58 .t

Ugib .u n itig _2 2. g6 6 04 .t 1

Pg ig _ch r4.2 38 5

Pg ig _ch r2.3 94 2

AT4 G30 17 0.1

Gj9A 87 7T11 6.m R NA 1

SI N_ 10 018 85 .t

Ugib .u n itig _5 2. g1 7 44 4. t1

Tg 02 g1 2 60 0. t 1

Gj4P28 7T4.m RNA1

Pg ig _ch r7.2 32 0

AT5 G14 13 0.1

Cca n.CDP1 2962. 1

Gj9A 82T8 1.m RNA1

AT5 G06 72 0.1

Cala m.0 1G1 42 100 .1

Vvin.PA C_1 7820 218.m RNA1

Cala m.0 8G1 91 000 .1

Tg 13 g0 2 07 0. t 1

Tg 01 g2 1 04 0. t 1

Gj1 0A2 87 T1 08 .mR NA1

Pg ig _ch r10. 32 3

Cala m.0 9G0 59 200 .1

Gj1 1A3 92 T1 02 .mR NA1

Cca n.g en e-GSCOC_ T0 00 25 829 00 1

Pg ig _ch r8.3 41

Vvin.PA C_1 7838 609.m RNA1

Pg ig_c hr10 .20 59

Cala m.0 4G0 11 400 .1

AT1 G77 49 0.1

Gj5A 274 T23. mRNA1

Ugib .u n itig _7 36 .g 2 23 56 .t 1

Cca n.CDP0 6897. 1

Vvin.PA C_1 7826 286.m RNA1

Pg ig _ch r4.2 49 7

Cala m.0 6G2 02 600 .1

Gj4A 288 T25. mRNA1

Ugib .u n itig _9 2. g2 8 13 8. t1

Vvin.PA C_1 7840 255.m RNA1

Pg ig_c hr10 .37 38

Tg 15 g0 8 01 0. t 1

Cca n.g en e-GSCOC_ T0 00 17 774 00 1

SI N_ 10 223 63 .t

Cala m.0 1G2 43 100 .1

Pg ig_c hr10 .41 92

Pg ig_c hr10 .16 39

Vvin.PA C_1 7821 596.m RNA1

Cca n.g en e-GSCOC_ T0 00 31 128 00 1

AT4 G37 53 0.1

Vvin.PA C_1 7837 532.m RNA1

AT5 G19 88 0.1

Cca n.g en e-GSCOC_ T0 00 30 778 00 1

Cala m.1 1G0 58 300 .1

Vvin.PA C_1 7822 764.m RNA1

Cca n.CDP0 4067. 1.m RNA3

Cca n.CDP0 3457. 1.m RNA3

Ugib .u n itig _2 6. g8 9 79 .t 1

Tg 02 g0 4 03 0. t 1

Ugib .u n itig _7 49 .g 1 36 31 .t 1

SI N_ 10 235 83 .t

Cca n.CDP0 4200. 1

SI N_ 10 134 57 .t

Gj9A 33T1 59. mRNA1

AT5 G22 41 0.1

Gj3A 189 T28. mRNA1

SI N_ 10 068 36 .t

Pg ig _ch r3.6 89

Gj1A 23T1 01. mRNA1

Cca n.CDP0 4067. 1

Cca n.CDP1 6312. 1.m RNA2

Pg ig _ch r7.6 35

CDO 980 39 .1. mR NA3

AT5 G05 34 0.1

Cca n.CDP0 8160. 1

Cala m.0 5G2 36 700 .1

Gj9A 824 T97. mRNA1

Vvin.PA C_1 7822 494.m RNA1

Vvin.PA C_1 7837 087.m RNA1

AT2 G38 39 0.1

Tg 09 g1 4 78 0. t 1

Vvin.PA C_1 7838 890.m RNA1

SI N_ 10 260 76 .t

Ugib .u n itig _7 44 .g 2 40 31 .t 1

Tg 13 g0 2 11 0. t 1

Gj9P 300 T21. mRNA1

CDO 989 26 .1. mR NA4

AT1 G49 57 0.1

Cca n.CDP1 6566. 1.m RNA3

Gj7P33 6T3.m RNA1

AT4 G21 96 0.1

Cca n.CDP0 4098. 1.m RNA2

Cala m.0 5G0 81 900 .1

SI N_ 10 257 02 .t

Vvin.PA C_1 7822 131.m RNA1

SI N_ 10 043 67 .t

Vvin.PA C_1 7828 382.m RNA1

Vvin.PA C_1 7824 230.m RNA1

Cala m.0 5G1 57 100 .1

Tg Un 2 79 g 00 02 0 .t 1

Vvin.PA C_1 7821 594.m RNA1

Cala m.0 1G1 55 200 .1

Pg ig _ch r4.2 38 4

AT4 G17 69 0.1

SI N_ 10 079 49 .t

AT1 G30 87 0.1

Ugib .u n itig _7 36 .g 2 23 57 .t 1

Ugib .u n itig _3 7. g1 2 43 9. t1

Cca n.CDP1 1261. 1

Tg 01 g0 4 59 0. t 1

Vvin.PA C_1 7818 472.m RNA1

Cca n.CDP0 9300. 1.m RNA2

SI N_ 10 042 97 .t

SI N_ 10 018 83 .t

Vvin.PA C_1 7820 299.m RNA1

CDO 989 34 .1

Gj7A 38 8T14 4.m R NA 1

Tg 01 g0 5 34 0. t 1

Tg 14 g1 2 78 0. t 1

Tg 01 g1 5 24 0. t 1

Tg 12 g0 0 40 0. t 1

SI N_ 10 213 27 .t

Cca n.g en e-GSCOC_ T0 00 37 047 00 1

Cala m.0 5G1 56 800 .1

Cca n.CDP0 9300. 1.m RNA3

Tg 17 g0 4 05 0. t 1

Vvin.PA C_1 7833 160.m RNA1

Cala m.1 4G0 54 700 .1

Cca n.g en e-GSCOC_ T0 00 36 573 00 1

Pg ig _ch r1.5 86

Cca n.CDP0 7980. 1.m RNA2

Cala m.0 9G1 17 200 .1

Cala m.1 7G1 71 700 .1

Cca n.CDP0 7357. 1

Gj1 1A3 37 T1 25 .mR NA1

Vvin.PA C_1 7816 825.m RNA1

SI N_ 10 018 82 .t

Vvin.PA C_1 7821 597.m RNA1

Gj9A 64T8 2.m RNA1

Tg 13 g0 2 12 0. t 1

Gj4A 287 T16. mRNA1

SI N_ 10 161 65 .t

Cala m.0 8G1 41 500 .1

Cca n.g en e-GSCOC_ T0 00 33 681 00 1

Cala m.0 5G1 56 900 .1

Ugib .u n itig _8 .g 32 2 1. t1

Ugib .u n itig _7 47 .g 2 14 95 .t 1

AT1 G68 85 0.1

Gj6X 212 T12. mRNA 1

AT1 G05 26 0.1

Gj1A 523 T86. mRNA1

Cca n.CDP1 6311. 1

Cca n.CDP0 9299. 1.m RNA2

Vvin.PA C_1 7822 493.m RNA1

AT2 G22 42 0.1

Cca n.CDP0 7980. 1.m RNA4

Pg ig _ch r5.2 97 5

Cca n.g en e-GSCOC_ T0 00 40 013 00 1

AT4 G11 29 0.1

Pg ig _ch r1.5 83

Tg 14 g0 7 09 0. t 1

Tg 13 g0 2 08 0. t 1

AT1 G34 51 0.1

Pg ig _ch r3.1 91 2

AT4 G16 27 0.1

SI N_ 10 259 38 .t

SI N_ 10 222 30 .t

Vvin.PA C_1 7822 488.m RNA1

Ugib .u n itig _3 7. g1 2 41 9. t1

Vvin.PA C_1 7836 794.m RNA1

Gj11 X41 8T85 .m RNA1

Tg 01 g0 5 80 0. t 1

Tg Un 0 75 g 00 02 0 .t 1

SI N_ 10 213 22 .t

Gj8P7T19 .mRNA1

Pg ig _ch r1.1 98 3

Cala m.0 4G0 40 100 .1

AT5 G58 40 0.1

Ugib .u n itig _2 6. g9 3 85 .t 1

Pg ig _ch r1.5 80

AT1 G14 55 0.1

Vvin.PA C_1 7832 329.m RNA1

SI N_ 10 213 23 .t

Gj3A 310 T85. mRNA1

Pg ig _ch r7.1 67 0

Tg 18 g0 7 23 0. t 1

Tg 03 g1 5 60 0. t 1

Cca n.CDP1 6311. 1.m RNA3

Gj7P33 7T4.m RNA1

SI N_ 10 135 93 .t

AT1 G24 11 0.1

Pg ig _ch r5 .87

SI N_ 10 230 15 .t

Cala m.1 6G1 69 000 .3

Ugib .u n itig _7 47 .g 2 16 58 .t 1

Vvin.PA C_1 7833 519.m RNA1

AT2 G18 98 0.1

Vvin.PA C_1 7833 600.m RNA1

CDO 989 33 .1. mR NA2

Gj9P 230 T12. mRNA1

Ugib .u n itig _4 6. g1 8 74 0. t1

Cala m.0 3G0 13 800 .1

AT1 G77 10 0.1

Tg 03 g0 5 28 0. t 1

SI N_ 10 079 43 .t

AT3 G50 99 0.1

Gj5A 360 T47. mRNA1

SI N_ 10 159 29 .t

Ugib .u n itig _4 6. g1 8 27 3. t1

Gj1 0A2 96 T1 24 .mR NA1

Cala m.0 8G0 53 400 .1

Pg ig _ch r1.1 64 8

Gj7A 336 T25. mRNA1

Cca n.CDP0 3457. 1.m RNA2

Vvin.PA C_1 7832 763.m RNA1

Cala m.1 0G0 75 200 .1

AT3 G09 64 0.1

Gj9P 204 T28. mRNA1

SI N_ 10 237 72 .t

Gj10 X35 T7.m RNA1

Tg 18 g0 7 24 0. t 1

Cca n.CDP0 4098. 1

Cala m.0 3G0 14 600 .1

Cca n.g en e-GSCOC_ T0 00 20 242 00 1

AT5 G67 40 0.1

Pg ig_c hr10 .26 19

Vvin.PA C_1 7824 369.m RNA1

Tg 06 g1 7 68 0. t 1

Cca n.CDP1 6312. 1.m RNA3

Vvin.PA C_1 7835 396.m RNA1

Tg 10 g0 3 08 0. t 1

Gj7A 335 T60. mRNA1

Cca n.g en e-GSCOC_ T0 00 25 652 00 1

Gj9P41 4T3.m RNA1

SI N_ 10 217 38 .t

Cca n.g en e-GSCOC_ T0 00 18 340 00 1

Tg 12 g0 9 15 0. t 1

Cca n.g en e-GSCOC_ T0 00 33 683 00 1

Gj3A 190 T24. mRNA1

Gj5A 359 T42. mRNA1

AT5 G15 18 0.1

Gj8A 94T3 3.m RNA1

Vvin.PA C_1 7836 474.m RNA1

Tg 17 g0 0 03 0. t 1

Pg ig _ch r11. 66 5

Cca n.g en e-GSCOC_ T0 00 19 172 00 1

Cca n.g en e-GSCOC_ T0 00 39 859 00 1

AT5 G40 15 0.1

Cala m.0 3G0 14 300 .1

Vvin.PA C_1 7826 282.m RNA1

Cala m.0 1G2 51 400 .1

AT3 G42 57 0.1

Cala m.0 1G1 35 600 .1

Vvin.PA C_1 7836 132.m RNA1

Gj11 A3 35T8 1.m R NA 1

SI N_ 10 068 51 .t

AT4 G32 32 0.1

Pg ig _ch r6.1 09 8

Pg ig_c hr11 .36 35

Tg 18 g0 7 25 0. t 1

Cala m.1 1G0 58 500 .1

AT4 G08 77 0.1

Cca n.g en e-GSCOC_ T0 00 23 239 00 1

SI N_ 10 105 71 .t

Cala m.0 8G1 68 700 .1

Cala m.1 7G1 71 800 .1

Cala m.0 6G1 32 800 .1

Tg 08 g0 8 46 0. t 1

Tg 14 g1 2 79 0. t 1

Cca n.CDP1 1779. 1.m RNA2

Cca n.CDP1 5199. 1.m RNA2

Gj3P 304 T13. mRNA1

Cala m.1 2G0 97 900 .1

Tg 04 g0 2 65 0. t 1

Vvin.PA C_1 7823 006.m RNA1

SI N_ 10 180 75 .t

Cca n.CDP0 7980. 1.m RNA3

Tg 13 g0 2 09 0. t 1

AT5 G64 12 0.1

Vvin.PA C_1 7836 473.m RNA1

Gj4E22 T5 .mRNA1

Gj8X 387 T40. mRNA 1

Tg 11 g0 9 12 0. t 1

Cca n.CDP1 1799. 1.m RNA2

Cala m.1 1G0 58 600 .1

Tg Un 3 26 g 00 03 0 .t 1

Tg 14 g0 4 33 0. t 1

Vvin.PA C_1 7837 533.m RNA1

Gj9A 663 T75. mRNA1

Vvin.PA C_1 7840 944.m RNA1

Tg 18 g0 7 26 0. t 1

Gj1 1A3 37 T1 22 .mR NA1

SI N_ 10 213 24 .t

Tg 14 g0 7 10 0. t 1

Tg 07 g1 5 58 0. t 1

Ugib .u n itig _6 2. g2 3 14 1. t1

Cca n.CDP0 8160. 1.m RNA3

SI N_ 10 146 54 .t

Cca n.CDP1 6309. 1

Gj1 1A3 34 T1 08 .mR NA1

Tg 15 g0 1 54 0. t 1

Tg 07 g1 0 96 0. t 2

Cca n.g en e-GSCOC_ T0 00 16 604 00 1

Ugib .u n itig _0 .g 24 4 0. t1

Tg 05 g0 0 47 0. t 1

Gj4A 11T9 6.m RNA1

SI N_ 10 053 38 .t

Vvin.PA C_1 7836 468.m RNA1

AT3 G49 11 0.1

SI N_ 10 070 00 .t

SI N_ 10 168 57 .t

Vvin.PA C_1 7818 927.m RNA1

Tg 18 g0 5 51 0. t 1

SI N_ 10 199 74 .t

AT5 G19 89 0.1

SI N_ 10 134 56 .t

Gj9A 26 2T10 6.m R NA 1

Pg ig_c hr10 .34 38

SI N_ 10 089 40 .t

Tg 03 g0 7 15 0. t 1

AT5 G64 10 0.1

Pg ig _ch r9.1 11 7

SI N_ 10 232 49 .t

Cca n.CDP1 1261. 1.m RNA2

Pg ig _ch r9.1 01 4

AT4 G33 87 0.1

SI N_ 10 213 25 .t

Cca n.CDP0 6722. 1.m RNA3

AT5 G39 58 0.1

Ugib .u n itig _7 36 .g 2 23 59 .t 1

Cala m.1 4G0 70 400 .1

Vvin.PA C_1 7822 489.m RNA1

Vvin.PA C_1 7816 746.m RNA1

Pg ig _ch r8.2 70 5

AT4 G08 78 0.1

CDO 989 26 .1. mR NA3

Tg 05 g0 4 19 0. t 1

Ugib .u n itig _6 2. g2 3 13 9. t1

AT5 G17 82 0.1

Tg 10 g1 3 22 0. t 1

Gj10 A69 T30. mRNA1

Vvin.PA C_1 7842 878.m RNA1

Cca n.g en e-GSCOC_ T0 00 28 091 00 1

AT4 G37 52 0.1

Vvin.PA C_1 7827 386.m RNA1

AT2 G18 15 0.1

AT2 G38 38 0.1

Ugib .u n itig _2 2. g6 6 72 .t 1

Tg 07 g1 4 02 0. t 1

Pg ig _ch r5.1 55 1

CDO 980 39 .1. mR NA2

AT4 G31 76 0.1

Tg 13 g1 0 91 0. t 1

Cca n.g en e-GSCOC_ T0 00 14 108 00 1

AT2 G41 48 0.1

Tg 12 g0 0 39 0. t 1

AT4 G35 97 0.1

Tg 02 g1 0 46 0. t 1

Gj1A 51 1T11 6.m R NA 1

Pg ig _ch r1.5 84

AT5 G64 11 0.1

Cala m.0 7G0 76 300 .1

Vvin.PA C_1 7836 795.m RNA1

SI N_ 10 018 84 .t

Cala m.0 7G0 63 200 .1

Cca n.g en e-GSCOC_ T0 00 37 161 00 1

Vvin.PA C_1 7830 032.m RNA1

Gj9 A10 62 T1 11 .mR NA1

Tg 08 g0 0 55 0. t 1

Vvin.PA C_1 7836 453.m RNA1

Cca n.CDP1 6312. 1.m RNA4

Cala m.1 0G1 15 000 .1

SI N_ 10 222 54 .t

Ugib .u n itig _8 99 .g 1 49 74 .t 1

Gj1A 18T9 2.m RNA1

Cca n.g en e-GSCOC_ T0 00 05 864 00 1

Tg 18 g0 3 91 0. t 1

Vvin.PA C_1 7830 033.m RNA1

Pg ig _ch r5.3 65 2

SI N_ 10 229 93 .t

Cala m.0 7G1 82 700 .1

Tg 13 g1 0 93 0. t 1

Vvin.PA C_1 7833 384.m RNA1

Ugib .u n itig _2 2. g5 7 27 .t 1

Cala m.0 5G0 50 100 .1

Cca n.g en e-GSCOC_ T0 00 33 682 00 1

Ugib .u n itig _8 .g 32 2 2. t1

Cca n.CDP0 4068. 1.m RNA2

Ugib .u n itig _0 .g 25 1 8. t1

Cca n.CDP0 7357. 1.m RNA2

Cca n.CDP1 5199. 1

AT3 G01 19 0.1

Tg 12 g0 0 41 0. t 1

Gj9P 861 T15. mRNA1

Cca n.CDP1 1799. 1

Tg 11 g0 9 10 0. t 1

Cca n.g en e-GSCOC_ T0 00 31 893 00 1

Ugib .u n itig _2 2. g5 7 20 .t 1

Cca n.CDP1 1799. 1.m RNA3

Cala m.0 1G1 17 100 .1

Gj7A 335 T59. mRNA1

Vvin.PA C_1 7838 891.m RNA1

Ugib .u n itig _2 1. g2 0 86 7. t1

Pg ig _ch r9.1 98

Vvin.PA C_1 7841 071.m RNA1

Cca n.g en e-GSCOC_ T0 00 32 476 00 1

Gj8A 7T97 .mR NA1

Gj11 A2 10T5 6.m R NA 1

Vvin.PA C_1 7833 383.m RNA1

SI N_ 10 110 10 .t

Gj10 P23 8T16 .mRNA1

AT4 G08 39 0.2

AT5 G66 39 0.1

AT4 G33 42 0.1

Cca n.g en e-GSCOC_ T0 00 34 097 00 1

AT1 G44 97 0.1

Cala m.0 5G1 57 000 .1

AT3 G21 77 0.1

Cala m.0 1G0 81 800 .1

Gj11 A2 10T2 9.m R NA 1

Tg Un 2 79 g 00 03 0 .t 1

Ugib .u n itig _8 .g 32 2 3. t1

Cca n.CDP0 7357. 1.m RNA3

Vvin.PA C_1 7822 374.m RNA1

AT2 G34 06 0.1

CDO 989 33 .1. mR NA3

Gj3P53 T1 1.m RNA1

SI N_ 10 110 11 .t

Tg 06 g1 7 69 0. t 1

Cala m.0 2G0 98 300 .1

AT2 G39 04 0.1

Gj9P 933 T17. mRNA1

Cala m.1 1G0 48 400 .1

AT1 G71 69 5.1

Vvin.PA C_1 7819 492.m RNA1

Vvin.PA C_1 7828 672.m RNA1

Vvin.PA C_1 7837 905.m RNA1

Pg ig _ch r11. 36 3

AT5 G58 39 0.1

SI N_ 10 094 39 .t

Tg 13 g0 3 97 0. t 1

Cala m.0 5G1 86 200 .1

Cala m.0 1G2 87 700 .1

Cala m.0 7G0 63 100 .1

Ugib .u n itig _0 .g 20 7 4. t1

Tg Un 0 75 g 00 01 0 .t 1

Cca n.g en e-GSCOC_ T0 00 38 488 00 1

AT5 G06 73 0.1

Vvin.PA C_1 7822 490.m RNA1

Vvin.PA C_1 7839 190.m RNA1

Cca n.g en e-GSCOC_ T0 00 15 514 00 1

Cala m.1 3G1 37 600 .1

Vvin.PA C_1 7827 934.m RNA1

Gj1 1A4 20 T1 19 .mR NA1

Ugib .u n itig _8 5. g2 7 37 6. t1

Vvin.PA C_1 7833 967.m RNA1

Tg 15 g0 9 47 0. t 1

Gj7A 38 8T14 5.m R NA 1

Vvin.PA C_1 7840 267.m RNA1

Ugib .u n itig _2 2. g6 6 05 .t 1

SI N_ 10 059 09 .t

Gj7P33 7T5.m RNA1

SI N_ 10 232 48 .t

Cca n.CDP1 2962. 1.m RNA3

Gj7A 224 T80. mRNA1

Cca n.g en e-GSCOC_ T0 00 35 045 00 1

Ugib .u n itig _2 6. g8 9 78 .t 1

AT4 G26 01 0.1

SI N_ 10 269 62 .t

CDO 989 34 .1. mR NA3

Cala m.1 1G0 37 700 .2

Gj9A 67 3T12 7.m R NA 1

Vvin.PA C_1 7832 764.m RNA1

Tg 04 g0 3 47 0. t 1

Cca n.CDP1 7671. 1.m RNA2

AT3 G32 98 0.1

Cca n.g en e-GSCOC_ T0 00 16 870 00 1

Ugib .u n itig _7 36 .g 2 23 58 .t 1

Cca n.g en e-GSCOC_ T0 00 14 392 00 1

Tg Un 3 26 g 00 05 0 .t 1

Cca n.CDP0 4067. 1.m RNA2

Tg 05 g1 1 54 0. t 1

SI N_ 10 213 26 .t

Pg ig _ch r7.7 44

Tg 18 g0 3 55 0. t 1

SI N_ 10 057 85 .t

Tg 07 g0 8 07 0. t 1

Ugib .u n itig _7 47 .g 2 20 09 .t 1

Pg ig_c hr11 .15 88

Gj9A 33T1 58. mRNA1

AT1 G05 25 0.1

Cca n.g en e-GSCOC_ T0 00 37 443 00 1

Cala m.0 3G0 14 400 .1

SI N_ 10 238 23 .t

Cca n.g en e-GSCOC_ T0 00 24 745 00 1

Cca n.CDP0 4200. 1.m RNA2

Ugib .u n itig _7 47 .g 2 18 29 .t 1

Tg 02 g0 6 04 0. t 1

Vvin.PA C_1 7841 133.m RNA1

Gj1A 81T8 6.m RNA1

Vvin.PA C_1 7821 595.m RNA1

CDO 967 28 .1. mR NA2

Cca n.g en e-GSCOC_ T0 00 14 847 00 1

Cca n.CDP1 1800. 1.m RNA2

Cala m.1 7G1 06 900 .1

Vvin.PA C_1 7828 571.m RNA1

Vvin.PA C_1 7830 327.m RNA1

Gj9A 20 4T14 1.m R NA 1

AT3 G17 07 0.1

Tg 01 g2 1 05 0. t 1

Vvin.PA C_1 7824 151.m RNA1

Cca n.CDP1 1307. 1.m RNA4

Gj1 0A2 89 T1 01 .mR NA1

Cca n.CDP1 1800. 1

Pg ig _ch r9.1 90 0

Cala m.0 2G0 98 400 .1

Gj3A 309 T84. mRNA1

AT2 G35 38 0.1

Pg ig _ch r8.3 57

Cala m.0 6G0 48 100 .1

AT3 G49 96 0.1

Vvin.PA C_1 7824 555.m RNA1

Tg 13 g1 0 92 0. t 1

AT2 G24 80 0.1

AT4 G35 00 0.1

Tg 03 g0 8 60 0. t 1

AT1 G07 89 0.1

AT2 G43 48 0.1

Cca n.CDP0 9299. 1.m RNA4

Pg ig _ch r5.3 75 3

Tg 15 g1 2 59 0. t 2

Vvin.PA C_1 7832 761.m RNA1

SI N_ 10 090 39 .t

SI N_ 10 221 83 .t

Tg 09 g1 2 71 0. t 1

Cala m.0 1G0 75 600 .1

Tg 12 g1 6 46 0. t 1

SI N_ 10 101 33 .t

SI N_ 10 206 37 .t

SI N_ 10 233 05 .t

Cala m.0 6G1 50 100 .1

Pg ig _ch r3.2 62 5

Tg 11 g1 3 36 0. t 1

Cca n.CDP1 7671. 1.m RNA3

Gj3P 310 T17. mRNA1

Gj9A 93 3T12 9.m R NA 1

Pg ig _ch r1.1 40 5

SI N_ 10 267 11 .t

Vvin.PA C_1 7828 574.m RNA1

SI N_ 10 168 56 .t

AT3 G03 67 0.1

AT3 G49 12 0.1

Ugib .u n itig _2 6. g1 0 27 9. t1

Ugib .u n itig _6 2. g2 3 13 6. t1

Cala m.0 8G1 41 800 .1

Tg 02 g1 5 80 0. t 1

Tg 12 g0 9 16 0. t 1

Cca n.CDP1 6566. 1.m RNA2

Gj9A 64T8 3.m RNA1

Tg Un 0 18 g 00 11 0 .t 1

Tg 18 g0 3 18 0. t 1

Gj10 A2 38T6 7.m R NA 1

Cala m.0 7G0 63 000 .1

Cca n.g en e-GSCOC_ T0 00 39 457 00 1

SI N_ 10 033 91 .t

Gj4A 290 T7.m RNA1

Cala m.0 6G2 02 700 .1

AT5 G51 89 0.1

Vvin.PA C_1 7822 485.m RNA1

AT3 G28 20 0.1

SI N_ 10 120 86 .t

Tg 13 g1 5 64 0. t 1

AT4 G36 43 0.1

Ugib .u n itig _8 .g 32 2 4. t1

Vvin.PA C_1 7822 426.m RNA1

AT1 G05 24 0.1

Gj9A 96 1T17 7.m R NA 1

Ugib .u n itig _4 6. g1 8 48 9. t1

Vvin.PA C_1 7836 472.m RNA1

Cala m.0 7G1 90 200 .1

Cca n.g en e-GSCOC_ T0 00 41 448 00 1

Gj8A 93T2 2.m RNA1

Vvin.PA C_1 7821 310.m RNA1

Ugib .u n itig _5 78 .g 1 59 11 .t 1

CDO 989 26 .1. mR NA2

Gj7A 331 T71. mRNA1

Cca n.g en e-GSCOC_ T0 00 14 812 00 1

Vvin.PA C_1 7836 470.m RNA1

Tg 15 g0 0 28 0. t 1

Cca n.CDP1 6566. 1

Tg 09 g0 5 01 0. t 1

Cca n.g en e-GSCOC_ T0 00 39 077 00 1

Ugib .u n itig _2 2. g6 9 29 .t 1

Cca n.CDP1 7671. 1.m RNA4

Tg 09 g0 6 32 0. t 1

Gj9A 62 8T14 9.m R NA 1

Ugib .u n itig _7 48 .g 8 18 3. t1

Cca n.CDP0 6896. 1.m RNA3

Cca n.g en e-GSCOC_ T0 00 37 027 00 1

Gj5A 80T4 2.m RNA1

Gj9A 64T8 4.m RNA1

Cala m.0 3G0 14 500 .1

Cca n.g en e-GSCOC_ T0 00 23 633 00 1

Cala m.1 5G0 73 100 .1

CDO 974 63 .1

Gj4A 288 T26. mRNA1

Pg ig _ch r6.7 68

SI N_ 10 241 68 .t

Gj3A 281 T47. mRNA1

Cca n.CDP0 8160. 1.m RNA2

Cca n.CDP1 1800. 1.m RNA3

Gj9X 695 T53. mRNA 1

AT5 G24 07 0.1

AT2 G37 13 0.1

Cca n.CDP1 6311. 1.m RNA2

Gj5A 274 T22. mRNA1

Pg ig _ch r11. 68 0

Vvin.PA C_1 7837 086.m RNA1

Tg 09 g1 2 30 0. t 1

Tg Un 3 26 g 00 04 0 .t 1

Gj9A 98 3T10 9.m R NA 1

Pg ig _ch r7.2 84

Tg 11 g0 9 11 0. t 1

Vvin.PA C_1 7827 933.m RNA1

CDO 980 39 .1. mR NA4

Pg ig _ch r6.1 02 6

SI N_ 10 135 00 .t

CDO 989 34 .1. mR NA2

Cala m.1 3G1 80 200 .1

Cala m.1 5G0 73 200 .1

Cala m.0 1G1 92 200 .1

Vvin.PA C_1 7822 418.m RNA1

Cala m.1 1G0 58 900 .1

CDO 967 28 .1

Tg 11 g0 9 13 0. t 1

Gj4A 503 T94. mRNA1

CDO 967 28 .1. mR NA3

Vvin.PA C_1 7822 491.m RNA1

Gj9A 274 T88. mRNA1

Pg ig _ch r3.4 32

Cala m.1 4G0 25 500 .1

Gj9A 414 T20. mRNA1

Ugib .u n itig _8 .g 28 8 2. t1

Cala m.1 6G1 37 400 .1

Tg 12 g0 8 90 0. t 1

Cala m.0 8G0 58 000 .2

Tg 01 g1 5 00 0. t 1

Gj1 0A2 48 T1 36 .mR NA1

Gj9A 708 T88. mRNA1

Cca n.CDP1 1307. 1.m RNA2

Vvin.PA C_1 7826 285.m RNA1

Tg 03 g0 6 51 0. t 1

SI N_ 10 233 03 .t

Cca n.CDP0 6896. 1.m RNA2

Vvin.PA C_1 7818 933.m RNA1

Cala m.1 6G0 37 900 .1

Gj9P 904 T19. mRNA1

Cca n.CDP1 1307. 1.m RNA3

Cala m.0 3G0 13 700 .1

Cala m.0 6G1 50 000 .1

Tg 13 g0 2 10 0. t 1

AT2 G18 14 0.1

Cala m.0 5G1 02 200 .1

AT1 G14 54 0.1

Tg 04 g0 3 48 0. t 1

Gj9A 10 79T9 6.m R NA 1

SI N_ 10 036 82 .t

9 7 . 9 /1 0 0

8 8 . 6 / 91

8 7 / 1 0 0

3 0 / 8 8

5 7 .1 / 9 6

9 9 .1 / 1 0 0

8 2 . 8 / 7 5

7 2 . 7 /9 8

8 7 . 3 /9 8

0 / 8 6

9 9 . 6 /1 0 0

7 0 . 6 /7 1

9 1 . 6 /1 0 0

7 6 . 2 /1 0 0

9 3 . 4 / 96

8 7 . 7 / 97

6 6 . 2 /1 0 0

7 4 . 5 /9 5

9 2 .3 / 9 9

8 8 . 9 / 77

9 5 . 4 / 96

6 1 . 5 / 7 3

0 / 3 4

1 0 0 /1 0 0

8 7 / 9 8

8 6 .7 / 9 6

0 / 4 9

7 6 .3 / 8 9

9 3 . 4 /1 0 0

7 6 . 8 /9 7

7 8 . 7 /9 9

8 2 . 2 / 83

7 4 . 9 /9 0

9 7 . 7 /1 0 0

8 6 . 7 / 90

7 7 . 8 /6 7

9 6 . 7 / 9 0

9 5 . 9 /9 8

7 4 . 6 / 9 4

7 2 . 5 /9 3

3 5 .4 /4 0

9 5 . 8 /1 0 0

99 . 5 /1 0 0

7 6 . 1 /1 0 0

3 8 . 6 / 33

9 2 / 1 0 0

9 9 / 1 0 0

9 2 . 4 /1 0 0

8 5 . 6 /1 0 0

1 0 0 /1 0 0

5 3 . 7 / 66

8 5 .9 / 1 00

5 3 .5 / 9 3

8 1 . 5 /9 9

9 0 / 1 0 0

4 1 . 5 /1 0 0

9 9 .5 / 1 00

7 5 .3 / 1 00

7 3 . 9 /9 4

9 5 . 4 /1 0 0

9 7 . 9 /9 3

7 3 . 6 /1 0 0

8 6 .9 / 1 00

0 / 7 6

8 2.6 / 8 5

7 2 . 1 /9 9

7 4 .7 / 5 0

9 7 / 9 0

95 .8 / 10 0

9 3 / 1 00

9 6 . 7 /9 7

8 8 / 9 9

8 . 1 / 7 0

0 / 1 0 0

7 8 . 8 /9 6

7 6 .1 /6 4

8 0 .8 / 1 0 0

8 1 / 1 0 0

1 0 0 /1 0 0

0 / 5 3

9 6 . 7 / 8 6

8 0 . 6 / 65

9 8 .2 / 9 4

9 4 .6 / 3 1

7 5 . 5 /9 4

8 0 . 9 /9 9

1 0 0 / 1 0 0

9 3 . 1 /1 0 0

9 6 . 8 /8 9

6 4 .5 /9 8

7 0 . 1 /9 6

8 9 .5 / 1 00

3 6 . 3 / 9 7

7 4 .6 / 1 00

8 9 .1 / 8 0

5 4 .1 / 4 2

8 1 . 5 /9 9

4 5 . 3 / 77

7 4 .5 / 9 3

6 2 . 9 /3 4

8 6 . 7 / 9 8

0 / 7 9

8 5 . 9 /8 6

0 / 2 9

7 0 .8 / 6 5

0 / 8 9

2 9 . 9 / 9 2

7 9 . 7 / 97

6 6 . 8 / 7 3

8 8 / 9 7

0 / 8 7

8 3 / 9 4

9 6 . 3 /9 0

7 1 . 5 / 9 3

6 6 . 7 /9 5

0 / 8 4

8 6 . 3 /8 2

9 9 . 1 /1 0 0

5 . 8 / 4 5

8 6 . 8 / 9 9

8 5 . 3 / 3 0

5 5 .2 / 1 0 0

8 8 . 1 /1 0 0

9 6 . 3 /9 9

7 6 . 6 / 62

3 5 .6 / 6 4

7 8 / 9 8

8 7 . 1 / 63

7 2 . 4 /7 8

8 9 .7 / 9 1

4 . 7 / 7 2

0 / 9 9

7 4 . 8 / 9 5

6 6 . 8 /1 0 0

7 5. 8 / 8 6

9 3 .2 / 1 00

99 . 6 /10 0

5 0 . 9 /9 9

7 5 . 3 / 9 7

8 7 .7 / 9 0

1 7 . 4 /5 6

7 4 . 6 /9 9

8 0 . 6 /9 2

9 1 .3 / 8 6

5 5 . 6 /9 7

7 7 . 5 / 9 3

7 4 . 4 / 8 5

9 1 . 2 /1 0 0

9 1 . 4 /1 0 0

8 3 . 4 /3 2

2 4 . 3 /5 4

9 0 . 1 / 9 9

9 9 . 6 /1 0 0

9 4 . 5 /1 0 0

8 6 . 1 /9 3

9 5 . 6 /9 9

8 6 . 9 /1 0 0

8 9 . 9 /9 8

9 5 . 3 /9 4

9 0 . 1 /9 8

9 8 . 2 /1 0 0

7 9 . 4 /8 8

9 4 . 9 /2 7

0 / 8 1

7 3 .8 / 8 9

8 5 . 1 /9 7

0 / 4 6

8 0 . 4 / 65

1 0 0 / 1 0 0

9 3 . 6 / 96

9 4 . 1 /1 0 0

0 / 7 3

7 7 . 6 / 85

8 . 7 / 7 2

7 4 . 2 /7 3

9 4 . 6 /1 0 0

8 2 . 3 /8 8

9 0 / 9 2

7 9 .4 / 1 00

8 9 . 7 / 9 6

7 9 . 1 /9 2

8 8 .3 / 9 3

7 5 .1 / 9 8

8 2 . 9 / 9 4

9 7 . 3 /1 0 0

8 2 .3 / 1 00

9 7 . 7 /1 0 0

9 . 9 / 8 3

1 0 0 / 1 0 0

7 8 . 7 /8 3

9 3 .9 / 1 0 0

8 6 . 7 /7 3

7 4 . 3 /7 5

8 4 . 9 /7 8

8 9 . 5 / 87

9 9 .5 / 9 9

7 5 . 9 /9 9

3 1 . 8 / 6 5

7 9 .4 / 1 00

8 2 . 4 /1 0 0

8 8 .1 / 1 00

8 8 .5 / 1 0 0

9 6 .9 / 1 00

7 9 .2 / 9 4

7 9 .1 / 8 6

8 8 . 4 /9 9

6 2 . 6 /1 0 0

9 2 .2 / 1 0 0

9 9 .5 / 1 0 0

4 8 .4 / 8 9

0 / 8 4

1 9 / 9 6

8 3 . 3 / 69

7 5 . 2 / 81

8 9 . 9 /1 0 0

9 7 .9 / 4 0

9 0 .8 / 8 4

6 8 . 4 /9 1

9 9 . 7/ 1 0 0

8 8 / 1 0 0

4 2 . 9 /1 0 0

5 3 . 3 /6 5

8 9 /8 7

9 0 . 9 / 98

9 8 . 6 / 9 7

6 6 . 9 /5 8

8 5 . 8 /1 0 0

9 6 . 1 /1 0 0

8 4 / 8 2

6 6 . 5 /9 8

9 8 . 7 /1 0 0

8 5 .2 / 1 00

97 . 3 / 10 0

0 / 8 3

2 6 . 1 / 4 4

8 2 . 1 / 60

5 5 . 2 /7 2

6 8 . 8 /9 6

0 / 9 1

9 9 .8 / 1 0 0

8 6 . 1 /1 0 0

9 1 . 5 /1 0 0

8 9 . 2 /1 0 0

8 2 . 4 /8 8

7 2 . 5 /9 8

8 5 . 2 /9 9

9 4 . 9 /1 0 0

9 7 . 7 /9 9

7 6 . 9 /9 9

9 9 . 7 /1 0 0

9 3 .5 / 1 00

0 / 9 1

8 7 .8 / 9 4

5 8 . 4 / 95

8 0 . 9 / 8 5

9 5 . 3 /9 9

9 1 . 3 /7 8

7 3 .6 / 3 2

9 9 . 8 /9 8

9 4 . 1 /1 0 0

7 3 . 2 / 7 3

7 6 . 8 /1 0 0

9 9 . 7 /1 0 0

9 5 . 4/ 1 0 0

7 1 . 7 /3 9

9 4 . 4 / 9 9

4 5 . 3 / 26

8 5 / 9 8

9 0 . 3 /1 0 0

9 8 .4 / 1 00

2 9 / 5 3

7 3 . 5 /7 7

9 3 . 1 / 95

0 /3 8

5 2 . 5 /9 1

4 7 . 2 /7 2
9 4 . 5 /1 0 0

8 8 .9 / 1 0 0

5 8 . 6 /9 9

9 2 .8 / 1 0 0

7 9. 5 / 9 5

1 0 . 5 /2 5

8 3 .9 / 5 0

9 9 . 9 /1 0 0

8 4 .9 /8 3

1 0 0 / 1 0 0

7 . 2 / 8 6

8 1 . 2 /9 1

9 2 . 9 / 95

8 7 .9 / 9 7

8 1 / 1 00

9 3 . 3 /1 0 0

8 5 . 5 / 9 4

7 9 . 4 /1 0 0

9 5 . 4 /1 0 0

9 2 .6 / 9 9

8 1 . 3 /9 9

7 2 . 7 /7 0

8 8 .9 / 9 9

9 8 . 7 / 9 8

7 9 . 8 / 63

0 / 8 7

7 9 . 9 /4 95 4 . 7 / 99

8 6 . 4 /7 0

8 7 . 6 /1 0 0

99 . 9 / 10 0

7 9 . 3 / 93

1 8 .9 / 3 9

7 2 / 9 1

8 6 . 4 /9 8

9 0 . 2 /1 0 0

9 2. 2 / 1 00

8 2 / 9 7

3 5 .3 /2 0

3 3 . 7 /1 0 0

9 8. 1 / 1 00

0 / 4 1

0 / 1 2

9 8 . 2 /1 0 0

9 6 . 4 /1 0 0

7 2 . 7 /1 0 0

0 / 7 3

9 8 .6 / 1 00

3 8 . 9 /9 3

0 / 9 5

0 / 7 0

9 2 . 2 /1 0 0

9 . 5 /1 9

5 3 .6 / 9 1

9 9 . 1 /1 0 0

8 6 . 1 / 5 0

9 7 / 1 0 0

0 / 8 3

8 1 . 3 /9 9

0 / 4 4

8 3 . 8 / 97

0 / 6 5

7 2 . 9 /9 2

9 5 . 3 /1 0 0

9 0 . 2 / 9 2

8 0 . 9 /7 1

8 3 . 7 /9 9

9 1 . 6 /1 0 0

7 6 .3 /9 3

6 3 / 3 8

9 5 . 2 /1 0 0

94 . 2 /10 0

8 9 . 1 / 99

2 6 . 6 /8 5

7 9 . 2 /8 1

8 5 . 1 /9 1

3 5 . 7 / 9 4

8 8 . 9 /9 9

9 3 . 7 / 97

7 8 . 2 / 8 7

6 8 / 7 6

0 / 9 8

9 9 . 1 /1 0 0

8 9 . 9 / 94

1 0 0 / 10 0

0 / 9 8

4 4 .6 / 5 4

8 4 .2 / 1 00

9 4 . 3 /1 0 0

9 9 . 4 /1 0 0

0 / 5 1

6 7 . 6 / 92

9 4 .4 / 1 0 0

9 5 . 9 /1 0 0

9 1 .8 /2 6

3 8 / 3 7

7 7 .5 / 1 00

6 5 . 7 / 9 9

8 8 . 6 /9 9

9 0 . 2 / 96

9 4 . 9 /9 7

8 7 .5 / 9 9

8 3 . 8 /9 9

8 5 .7 / 2 8

7 6 . 6 /3 1

8 0 . 7 / 9 7

9 4 . 2 / 9 9

8 9 /6 6

8 7 .9 / 7 4

4 2 .9 / 1 00

8 3 .3 / 9 0

9 2 . 6 /9 7

9 6 . 1 /1 0 0

9 1 / 9 9

9 6 .1 / 1 00

8 4 .7 / 7 3

9 5 .8 / 1 0 0

9 8 . 3 /1 0 0

0 / 7 7

8 2 .8 / 8 2

7 9 . 7 / 89

7 4 . 9 / 81

0 / 6 1

7 8 . 8 /1 0 0

4 9 . 6 /8 4

6 4 . 6 /3 4

8 7 . 2 /9 8

7 4 .8 / 1 0 0

4 6 . 1 /8 6

9 1 . 3 /1 0 0

7 7 . 4 /1 0 0

8 9 .6 / 9 6

8 9 .4 /9 0

4 4 .8 / 8 2

9 3 .4 / 7 8

8 7 / 9 8

7 5 . 3 /1 0 0

9 4 .1 / 1 0 0

9 4 / 1 0 0

7 2 . 4 /5 6

9 3 . 5 /1 0 0

2 2 . 3 / 90

8 5 . 7 /9 8

0 / 2

4 0 / 9 9

0 / 4 0

5 9 .1 / 9 4

0 / 7 1

6 7 . 4 /9 7

4 1 . 9 /1 0 0

0 / 8 9

7 7 .9 / 9 6

8 9 . 8 /9 9

1 0 0 / 1 0 0

7 8 .5 / 8 4

7 8 . 4 /2 1

8 2 . 4 / 75

8 2 / 5 7

8 0 . 9 / 97

9 2 . 4 /1 0 0

1 0 0 / 1 0 0

9 3 . 8 /1 0 0

6 8 . 9 /3 8

5 7 / 7 4

8 2 . 6 / 87

0 / 8 5

0 / 4 1

9 7 . 5 /1 0 0

6 7 .8 / 9 2

97 .5 / 10 0

1 5 . 6 / 1 9

9 0 . 7 / 98

7 3 . 2 /8 9

9 6 . 9 /1 0 0

8 6 . 4 /1 0 0

7 5 . 5 /9 0

7 3 . 6 / 7 7

2 3 . 1 /9 3

8 4 . 7 /1 0 0

0 / 6 6

7 8 .8 / 6 0

8 4 . 7 / 9 3

9 7 . 1 /1 0 0

8 8 . 4 /9 8

7 6 . 8 /5 7

8 9 . 8 / 99

1 0 0 /10 0

3 0 . 9 / 5 2

8 8 .2 / 1 00

8 9 .7 / 6 9

0 / 9 6

7 0 . 2 /1 0 0

9 7 .4 / 1 00

9 6 . 9 /1 0 0

9 6 . 6 /1 0 0

9 7 / 1 0 0

0 / 9 3

6 6 . 1 /9 9

7 7 . 1 /8 4

9 1 . 8 /9 9

8 5 . 8 /9 0

8 4 . 4 / 60

9 2 . 5 /1 0 0

0 / 9 2

8 1 .4 / 1 00

8 5 . 5 / 9 1

4 3 . 8 / 9 7

9 3 . 8 /1 0 0

8 9 . 8 / 93

7 5 . 8 /4 9

3 0 . 7 / 46

8 9 / 9 7

7 6 . 6 /3 1

2 9 .5 / 2 6

8 9 . 3 /6

8 2 . 1 /7 8

4 5 .1 / 2 2

6 6 . 9 /1 0 0

8 1 . 8 /8 5

3 3 / 4 0

6 5 . 4 / 5 6

5 3 . 8 / 69

0 / 4 3

7 4 .5 /8 9

8 3 . 7 /9 4

7 9 . 1 / 85

0 / 8 7

9 3 . 7 / 8 9

8 7 / 1 0 0

9 8 . 4 / 9 6

8 5 .9 / 4 9

9 9 . 1 /8 0

9 9 .7 / 1 0 0

4 5 / 9 7

9 7 . 7 /1 0 0

94 . 3 /10 0

7 5 . 5 /9 9

8 9 . 5 /9 6

9 9 . 5 /1 0 0

7 5 . 1 / 2 4

7 0 . 4 / 94

9 9 . 6 /1 0 0

6 0 . 9 /9 7

8 6 . 8 /3 5

9 7 .8/1 0 0

9 4 . 1 /1 0 0

0 / 8 7

7 8 .9 / 7 9

8 5 . 2 /1 0 0

9 6 .3 / 1 00

9 9 . 9 /1 0 0

9 0 . 1 /1 0 0

8 9 . 3 / 9 9

9 4 . 5 /1 0 0

5 5 .3 / 1 0 0

8 5 . 4 /1 0 0

7 8 . 5 /1 0 0

7 2 . 6 / 73

1 4 .6 / 9 0

9 2 . 3 /1 0 0

8 4 . 5 /1 0 0

6 1 . 6 /9 7

9 8 . 6 /1 0 0

9 / 8 6

8 6 . 7 / 5 5

8 5 . 2 /6 1

4 8 .6 / 3 5

9 7 . 5 /1 0 0

7 7 .6 / 9 2

4 5 .6 / 1 00

0 / 4 5

7 5 . 8 /9 4

8 6 . 6 /8 0

3 2 / 6 3

8 4 .9 / 9 9

7 8 . 5 /9 6

9 . 4 / 3 8

8 5 / 7 6

8 9 .4 /9 5

4 4 .6 / 1 0 0

9 1 . 9 /8 6

4 5 . 5 / 9 1

3 . 7 /2 7

8 5 . 5 /9 6

8 8 .6 / 1 00

8 4 . 4 / 6 8

8 6 .7 / 9 4

8 6 . 8 /1 0 0

72 . 5 / 10 0

7 7 . 5 / 7 4

8 6 .8 / 9 8

9 4 . 9 /1 0 0

8 1 . 8 /1 0 0

8 1 . 2 /4 8

4 . 8 / 3 2

8 9 .5 / 1 0 0

7 5 . 1 /8 8

8 4 . 1 /9 9

9 6 . 6/ 1 0 0

7 6 . 8 /1 0 0

9 6 . 3 / 94

7 1 . 5 / 91

7 9 / 1 0 0

8 7 . 5 /9 9

8 7 .3 / 9 8

8 6 . 1 / 8 8

9 9 . 3 /1 0 0

7 1 . 5 /9 4

9 9 .9 / 1 0 0

9 8 .2 / 1 00

8 7 . 9 /8 4

8 0 . 2 /9 6

9 4 . 5 /1 0 0

7 4 .7 / 9 9

9 7 . 2 / 9 8

8 1 . 4 / 9 9

8 3 . 2 / 98

9 4 . 1 /1 0 0

9 3 .9 / 9 1

8 5 .6 / 1 00

4 0 .1 / 1 00

8 9 . 3 /1 0 0
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Figure S17: Phylogenetic trees of predicted esterase/lipase (a) CDS and (b) protein sequences. 
Branch support values are based on ultrafast bootstrap replicates. Sequences from Utricularia 

gibba are shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three 

or more tandem duplicates. 
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96.6/1 00

94. 6/ 1 00

9 6. 7/10 0

1 00 / 10 0

44. 6 / 97

75.9 / 99

99. 6/10 0

93.4/1 00

95 .9/ 93

58. 8/10 0

1 00 / 48

9 9. 5/10 0

9 9. 9/10 0

89.3 / 99

99 .1 / 100

10 0/7 5

6 2. 7/92

9 8. 5/10 0

91.3/1 00

9 6. 3/10 0

91.8/1 00

9 9.8/9 8

9 9. 7/8 3

9 8. 4/10 0

10 0/1 00

9 8. 8/10 0

8 6. 4/10 0

99 /10 0

8 9. 1/10 0

10 0/1 00

74. 2/10 0

92. 2/10 0

92 .9 /1 00

89.3 / 78

9 3. 7/10 0

98.4/1 00

99.2/1 00

9 4/ 8 8

98. 8/10 0

89 .9 /1 00

9 9. 3/10 0

92 .1 /1 00

10 0/1 00

99.3/1 00

9 9.7/ 100

63. 2/10 0

99.9/1 00

48. 2 / 48

99. 9/10 0

10 0/1 00

99.8/1 00

97 .2/40

96. 4/10 0

97 /99

1 4. 4/8 7

0/ 95

7 1. 1/9 9

97. 3/10 0

9 3. 7 /1

87.5/1 00

91. 4/10 0

99.7/1 00

17. 9 / 98

10 0/1 00

99.2/1 00

10 0/1 00

77.3 / 92

7.5 / 92

69.7 / 96

90.4/1 00

99 .6/ 92

10 0/1 00

93. 3/10 0

8 0. 5/10 0

99. 2/10 0

95 .3/57

1 00 / 98

10 0/1 00

5 4. 2/8 3

4 9. 1/8 8

98. 8/10 0

95 .3/ 27

96.1/1 00

81. 2/10 0

9 4. 3/10 0

92 .4/ 99

9 8. 1/10 0

9 9.1/ 100

9 9. 6/10 0

96.5/1 00

7 4. 8/9 8

87. 1/10 0

15. 7 / 41

2 0. 3/9 9

10 0/1 00

9 7. 1/10 0

9 3. 4/10 0

65. 2/7 3

10 0/1 00

7 9. 8/10 0

99. 1/10 0

9 7. 5/10 0

58 .3/ 19

9 9/1 00

1 00 / 10 0

96 .8 /1 00

8. 7 / 27

99. 8/10 0

7 6.7/ 97

5 1.9/ 92

1 00 / 10 0

40 .6/ 84

97.7/1 00

6 8. 6/25

1 00 / 10 0

10 0/1 00

25.1 /46

95 / 10 0

10 0/1 00

9 3.5/ 100

9 7. 2/10 0

10 0/1 00

0/ 94

86 /91

58. 4/10 0

95 .3 / 100

97.5 / 99

90. 8 /15

4 0.7/ 8 0

99. 9/10 0

10 0/1 00

99.3/1 00

79.8/ 4 6

93 .6 /1 00

74.4/1 00

23.2/1 00

2 7. 3/7 4

9 6. 8/9 9

9 9. 8/10 0

10 0/1 00

93. 9/10 0

81.4 / 99

1 00 / 10 0

1 00 / 99

0/7 6

3 4. 7/8 6

10 0/1 00

7 3/ 7 6

97.1/1 00

4 1. 8/9 9

97.9/1 00

10.3 / 95

6 9. 8/5 6

9 0. 4/9 9

10 0/1 00

97. 3/10 0

0/ 63

96 .4 / 100

99.9/1 00

1 00 /10 0

0/ 90

43 /91

77.4 / 34

74 .9/ 92

97 /10 0

10 0/9 9

62. 7 / 94

10 0/1 00

99.4/1 00

9 1.1/4 0

9 3.4/ 9 8

9 9. 5/10 0

99. 6 / 99

93.1/1 00

10 0/1 00

10 0/1 00

90 /10 0

3 5.2/ 94

96.5/ 9 8

7 0. 3/8 8

95 .9/ 87

88.5 / 97

99 .9 /1 00

10 0/1 00

10 0/1 00

71. 5/10 0

76.5 / 94

9 5.7/ 100

9 3/ 1 00

40 .4/ 74

74. 5 / 78

57.5/ 7 8

97 .3 /1 00

10 0/1 00

98 .4/ 98

6 9. 1/9 9

a b

4 .0

SIN_10 031 22.t

AT 1G 71 25 0.1

Vvin.PAC_17 827 057 .mRNA1

AT 1G 53 92 0.1

G j9A6 74T17 3.mRNA1

Vvin.PAC_17 823 164 .mRNA1

SIN_10 060 07.t

G j1A9 0T 48.mRNA1

Ca lam.0 6G0 609 00.1

AT 3G 62 28 0.1

Pgi g_ch r10.1 034

Ccan .g ene -GSCO C_T00 0431 120 01

Pgi g_ch r10.75 6

T g1 4g 07 27 0. t1

Ca lam.0 2G1 411 00.1

Ccan .g ene -GSCO C_T00 0289 550 01

Vvin.PAC_17 842 212 .mRNA1
SIN_10 185 72.t

AT 3G 27 95 0.1

T g0 2g 17 04 0. t1

G j2P39 1T21.mRNA1

AT 1G 06 99 0.1

Pgi g_ch r8.161 9

T g1 4g 07 28 0. t1

Ccan .C DP145 26.1.mR NA2

G j2A3 5T 102 .mRN A1

Ca lam.1 2G2 185 00.1

Ccan .C DP023 52.1.mR NA4

Pgi g_ch r6.331

AT 3G 05 18 0.1

SIN_10 221 85.t

Vvin.PAC_17 817 008 .mRNA1

SIN_10 154 24.t

Vvin.PAC_17 821 395 .mRNA1

AT 1G 54 01 0.1

G j1P69 T1 0.mRN A1

SIN_10 173 40.t

Ca lam.0 3G0 746 00.1

Vvin.PAC_17 816 631 .mRNA1

Pgi g_ch r5.355 1

Pgi g_ch r4.489

Pgi g_ch r10.3 068

G j1X16 9T2.mRNA1

Ug ib .un it ig _0 .g2 66 1. t1

Ccan .C DP122 98.1.mR NA5

SIN_10 040 38.t

Vvin.PAC_17 842 248 .mRNA1

T g0 8g 10 97 0. t1

Pgi g_ch r2.135

T g0 9g 13 77 0. t1

T g0 9g 13 76 0. t1

Ug ib .un it ig _0 .g1 98 .t1

G j9A8 47T10 5.mRNA1

AT 2G 04 02 0.1

Ccan .g ene -GSCO C_T00 0285 080 01

Vvin.PAC_17 823 156 .mRNA1

AT 2G 27 36 0.1

Ca lam.0 8G1 405 00.1

G j1A1 76T37 .mRN A1

Vvin.PAC_17 829 151 .mRNA1

Ca lam.1 7G0 139 00.1

CDO 96 749.1 .mR NA5

T g0 1g 10 79 0. t1

G j1A8 7T 51.mRNA1

G j11 A430 T8 4.mRNA1

SIN_10 146 08.t

G j1A1 70T23 .mRN A1

Ug ib .un it ig _0 .g9 33 .t1

AT 5G 03 61 0.1

Ca lam.0 6G1 184 00.1

SIN_10 088 56.t

AT 5G 08 46 0.1

Pgi g_ch r10.75 7

G j7A1 78T45 .mRN A1

T g1 9g 02 33 0. t1

Vvin.PAC_17 816 670 .mRNA1

Ug ib .un it ig _9 2.g 28 21 2. t1

AT 1G 67 83 0.1

Pgi g_ch r8.197

Ccan .g ene -GSCO C_T00 0140 920 01

Vvin.PAC_17 816 630 .mRNA1

G j1A1 70T22 .mRN A1

G j9A6 79T10 3.mRNA1

T gU n8 49 g0 00 10 .t1

Ug ib .un it ig _7 36 .g2 27 54.t1

Ca lam.0 4G1 906 00.1

T g0 9g 02 31 0. t1

G j9A5 24T11 4.mRNA1

SIN_10 088 55.t

G j1X1 75T19 .mRN A1

T g0 2g 16 06 0. t1

SIN_10 270 84.t

Pgi g_ch r11.3 973

Ccan .g ene -GSCO C_T00 0152 190 01

Ca lam.1 0G0 600 00.3

Pgi g_ch r11.36 2

Ca lam.1 1G0 742 00.1

SIN_10 053 57.t

Vvin.PAC_17 827 054 .mRNA1

G j1A1 77T16 .mRN A1

T gU n4 13 g0 00 50 .t1

G j9A7 02T12 6.mRNA1

T g1 5g 01 00 0. t1

Vvin.PAC_17 827 055 .mRNA1

T g1 5g 03 15 0. t1

Vvin.PAC_17 836 344 .mRNA1

G j9X8 04T77 .mRN A1

T g1 9g 02 00 0. t1

T g1 9g 00 63 0. t1

Ccan .g ene -GSCO C_T00 0012 080 01

Ca lam.0 7G0 206 00.1

AT 1G 29 66 0.1

T g1 4g 04 89 0. t1

Pgi g_ch r2.16

AT 5G 33 37 0.1

AT 1G 75 89 0.1

Ca lam.0 5G0 386 00.1

Vvin.PAC_17 822 283 .mRNA1

T g1 2g 03 45 0. t1

Ug ib .un it ig _5 78 .g1 59 55.t1

Vvin.PAC_17 830 348 .mRNA1

Ug ib .un it ig _7 36 .g2 27 44.t1

SIN_10 162 86.t

Pgi g_ch r11.70 1

G j9A1 033 T1 08.mRNA1

AT 2G 30 31 0.1

T g0 3g 03 96 0. t1

SIN_10 053 34.t

AT 1G 75 91 0.1

T g1 2g 01 06 0. t1

Ccan .g ene -GSCO C_T00 0415 010 01

Vvin.PAC_17 841 442 .mRNA1

Ca lam.0 1G1 802 00.1

T g1 1g 13 60 0. t1

T g0 4g 14 72 0. t1

Ca lam.0 9G1 062 00.1

AT 3G 50 40 0.1

T g0 2g 17 00 0. t1

Pgi g_ch r10.10 7

T gU n8 49 g0 00 20 .t1

SIN_10 221 86.t

Ccan .C DP023 52.1.mR NA3

G j9X8 05T31 .mRN A1

SIN_10 031 26.t

Ug ib .un it ig _2 2.g 51 23 .t1

Vvin.PAC_17 823 565 .mRNA1

AT 1G 59 03 0.1

AT 5G 03 60 0.1

Ccan .C DP016 32.1.mR NA6

SIN_10 121 33.t

G j9P10 28T 19 .mRN A1

AT 1G 28 65 0.1

Vvin.PAC_17 835 388 .mRNA1

AT 3G 26 43 0.1

G j1X5 31T31 .mRN A1

T g1 4g 15 72 0. t1

AT 5G 55 05 0.1

Ug ib .un it ig _0 .g7 23 .t1

Ca lam.0 9G0 053 00.1

AT 1G 54 03 0.1

G j1P87 T5.mRNA1

SIN_10 213 82.t

AT 5G 37 69 0.1

Vvin.PAC_17 820 678 .mRNA1

AT 1G 75 88 0.1

Vvin.PAC_17 830 450 .mRNA1

Ccan .g ene -GSCO C_T00 0219 100 01

Ccan .g ene -GSCO C_T00 0355 740 01

G j7A5 1T 82.mRNA1

Ca lam.0 2G1 329 00.1

T g1 0g 16 09 0. t1

Pgi g_ch r11.3 983

SIN_10 198 18.t

Ccan .g ene -GSCO C_T00 0290 790 01

Vvin.PAC_17 827 061 .mRNA1

Ccan .g ene -GSCO C_T00 0138 720 01

AT 2G 02 76 0.1

Vvin.PAC_17 837 015 .mRNA1

Vvin.PAC_17 841 444 .mRNA1

G j6A3 26T49 .mRN A1

Ccan .g ene -GSCO C_T00 0163 220 01

T g0 3g 03 94 0. t1

G j2P48 1T2.mRN A1

Pgi g_ch r10.1 526

T g0 8g 17 64 0. t1

Vvin.PAC_17 820 339 .mRNA1

AT 1G 54 79 0.2

Cal am.S00 122 0.1

CDO 98 755.1 .mR NA2

Pgi g_ch r5.192 1

G j1A8 8T 18.mRNA1

T g1 4g 04 90 0. t1

Vvin.PAC_17 822 282 .mRNA1

Ug ib .un it ig _3 7.g 12 70 2. t1

T g1 7g 02 47 0. t1

AT 1G 58 72 5.1

AT 1G 71 12 0.1

G j9A1 87T77 .mRN A1

Vvin.PAC_17 816 823 .mRNA1

G j7P53 T1.mRNA1

SIN_10 072 19.t

Pgi g_ch r8.485

Vvin.PAC_17 841 643 .mRNA1

G j9A2 19T12 2.mRNA1

Ca lam.0 5G0 477 00.3

AT 5G 63 17 0.1

T g0 2g 16 03 0. t1

Vvin.PAC_17 835 387 .mRNA1

T g1 2g 06 14 0. t1

T g0 3g 13 08 0. t1

T g0 2g 17 05 0. t1

Ca lam.0 5G0 392 00.1

AT 2G 30 22 0.1

Pgi g_ch r11.1 763

G j2A4 99T13 7.mRNA1

G j9A6 97T10 5.mRNA1

SIN_10 141 30.t

Ug ib .un it ig _0 .g3 32 .t1

Vvin.PAC_17 832 210 .mRNA1

Ug ib .un it ig _7 36 .g2 27 82.t1

Ug ib .un it ig _7 48 .g6 97 8. t1

Vvin.PAC_17 837 618 .mRNA1

Vvin.PAC_17 822 941 .mRNA1

T g0 3g 04 27 0. t1

G j8X2 64T24 .mRN A1

T g1 3g 01 44 0. t1

Ca lam.1 3G1 618 00.1

Ccan .g ene -GSCO C_T00 0227 120 01

G j11 A365 T5 2.mRNA1

Ca lam.0 5G0 391 00.1

Vvin.PAC_17 822 396 .mRNA1

T g0 6g 03 42 0. t1

AT 2G 36 32 5.1

Pgi g_ch r8.373

SIN_10 130 05.t

Ug ib .un it ig _4 6.g 18 34 7. t1

T g1 7g 01 56 0. t1

T gU n4 13 g0 00 20 .t1

Ug ib .un it ig _7 47 .g2 11 39.t1

Ca lam.1 1G0 737 00.1

Vvin.PAC_17 819 323 .mRNA1

SIN_10 022 89.t

AT 2G 42 99 0.1

T g1 8g 00 15 0. t1

G j1A1 78T21 .mRN A1

Ca lam.1 7G0 140 00.1

G j6A2 7T 110 .mRN A1

Ca lam.1 3G1 619 00.1

AT 1G 28 64 0.1

T g0 9g 01 05 0. t1

T g0 9g 09 65 0. t1

T g0 2g 17 03 0. t1

Vvin.PAC_17 827 277 .mRNA1

Ug ib .un it ig _7 47 .g2 16 91.t1

Ug ib .un it ig _2 6.g 96 79 .t1

Ug ib .un it ig _3 7.g 12 44 1. t1

G j9A8 47T10 6.mRNA1

T g1 2g 06 13 0. t1

T g1 6g 08 36 0. t1

Vvin.PAC_17 823 151 .mRNA1

AT 5G 45 67 0.1

CDO 98 755.1 .mR NA3

Ca lam.0 5G0 505 00.1

Vvin.PAC_17 836 343 .mRNA1

Ccan .g ene -GSCO C_T00 0209 450 01

Ug ib .un it ig _8 99 .g1 48 13.t1

T g0 2g 17 01 0. t1

T gU n4 13 g0 00 10 .t1

Ccan .C DP122 31.1

SIN_10 265 77.t

G j9A5 46T79 .mRN A1

G j11 A430 T8 2.mRNA1

Ca lam.0 9G1 442 00.1

G j9A2 51T62 .mRN A1

Ug ib .un it ig _8 99 .g1 51 31.t1

AT 5G 45 91 0.1

Ccan .g ene -GSCO C_T00 0138 710 01

Ca lam.0 2G1 212 00.1

Vvin.PAC_17 830 323 .mRNA1

Ca lam.0 1G0 311 00.1

T g0 1g 16 63 0. t1

Ug ib .un it ig _4 6.g 18 35 2. t1

T g0 5g 18 37 0. t1

AT 4G 26 79 0.1

Ca lam.1 0G1 422 00.1

G j4A4 97T81 .mRN A1

Ca lam.0 5G0 390 00.1

AT 5G 18 43 0.1

Pgi g_ch r11.70

G j6A4 6T 45.mRNA1

Ccan .C DP024 49.1.mR NA4

G j11 A364 T7 0.mRNA1

G j10 A267 T1 12.mRNA1

Vvin.PAC_17 823 150 .mRNA1

Ca lam.0 8G1 627 00.1

SIN_10 234 29.t

T g0 6g 01 07 0. t1

AT 1G 09 39 0.1

T g0 9g 01 78 0. t1

T g1 8g 10 64 0. t1

Vvin.PAC_17 841 443 .mRNA1

G j9P83 1T28.mRNA1

Ccan .g ene -GSCO C_T00 0209 950 01

Vvin.PAC_17 827 056 .mRNA1

Pgi g_ch r2.419 8

Pgi g_ch r11.3 981

Vvin.PAC_17 841 853 .mRNA1

Ccan .C DP158 51.1.mR NA5

G j4A7 7T 34.mRNA1

SIN_10 180 50.t

Ca lam.0 5G0 387 00.1

Ccan .C DP024 49.1

AT 1G 54 00 0.1

T g0 2g 16 07 0. t1

T g0 2g 16 05 0. t1

AT 3G 53 10 0.1

G j4X4 96T66 .mRN A1

T g0 3g 03 93 0. t1

G j9A3 1T 91.mRNA1

G j4P49 7T6.mRN A1

Pgi g_ch r4.177 3

SIN_10 172 38.t

SIN_10 053 35.t

Vvin.PAC_17 816 629 .mRNA1

Ccan .C DP073 67.1.mR NA2

Pgi g_ch r8.491

T g1 5g 01 01 0. t1

AT 1G 59 40 6.1

Vvin.PAC_17 822 284 .mRNA1

G j9A8 57T70 .mRN A1

Vvin.PAC_17 840 266 .mRNA1

Ca lam.0 6G0 807 00.1

Ca lam.0 5G1 410 00.1

Pgi g_ch r11.50 7

T g1 5g 02 78 0. t1

AT 5G 40 99 0.1

AT 1G 75 92 0.1

Pgi g_ch r4.149 4

T gU n9 06 g0 00 20 .t1

Ca lam.1 4G2 105 00.1

SIN_10 232 12.t

Vvin.PAC_17 830 447 .mRNA1

AT 1G 28 61 0.2

Ca lam.0 6G1 994 00.1

G j9A8 47T10 2.mRNA1

T g1 1g 09 70 0. t1

Ccan .g ene -GSCO C_T00 0217 140 01

Vvin.PAC_17 817 011 .mRNA1

AT 1G 33 81 1.1

Ccan .g ene -GSCO C_T00 0381 140 01

Ca lam.0 7G1 393 00.1

T g1 4g 15 71 0. t1

Pgi g_ch r5.363 2

Vvin.PAC_17 822 509 .mRNA1

G j1A1 72T24 .mRN A1

AT 5G 03 81 0.1

Ca lam.1 1G0 016 00.1

Ca lam.1 1G0 738 00.1

Ug ib .un it ig _0 .g1 80 6. t1

SIN_10 070 96.t

Vvin.PAC_17 834 083 .mRNA1

AT 2G 31 55 0.1

AT 3G 14 22 5.1

G j11 A430 T8 1.mRNA1

AT 4G 18 97 0.2

Ca lam.0 5G0 476 00.1

AT 2G 31 54 0.1

Ca lam.0 1G1 494 00.1

AT 1G 58 43 0.1

AT 3G 04 29 0.1

Vvin.PAC_17 828 169 .mRNA1

Ccan .g ene -GSCO C_T00 0167 460 01

G j1A1 71T12 .mRN A1

Ug ib .un it ig _4 6.g 18 43 5. t1

Ca lam.1 3G1 124 00.1

G j4A4 96T82 .mRN A1

Pgi g_ch r10.75 8

AT 4G 16 22 0.1

G j1A8 5T 48.mRNA1

Ca lam.0 6G0 045 00.1

SIN_10 270 91.t

AT 1G 75 93 0.1

SIN_10 049 11.t

T g1 0g 16 67 0. t1

T g0 2g 16 99 0. t1

SIN_10 143 26.t

T g1 2g 06 12 0. t1

SIN_10 264 23.t

G j9A4 43T75 .mRN A1

Pgi g_ch r11.1 724

Ccan .C DP073 68.1.mR NA2

Ca lam.1 2G1 101 00.1

AT 1G 28 66 0.1

G j3P18 8T2.mRN A1

Ca lam.0 1G1 493 00.1

Ccan .g ene -GSCO C_T00 0140 950 01

SIN_10 093 38.t

T g0 9g 01 79 0. t1

Ca lam.1 3G0 747 00.1

AT 3G 14 82 0.1

Vvin.PAC_17 827 270 .mRNA1

AT 1G 29 67 0.1

AT 1G 14 40 0.2

Ccan .C DP090 73.1.mR NA4

T g0 5g 07 25 0. t1

Pgi g_ch r8.493

G j9A4 43T74 .mRN A1

G j3P18 6T4.mRN A1

T g1 7g 14 61 0. t1

AT 4G 30 14 0.1

Ca lam.0 9G1 548 00.1

G j4A1 03T35 .mRN A1

Ca lam.0 3G0 205 00.1

Vvin.PAC_17 825 837 .mRNA1

Ug ib .un it ig _3 7.g 12 76 8. t1

Vvin.PAC_17 821 396 .mRNA1

T g1 2g 01 05 0. t1

Cal am.S00 289 0.1

SIN_10 184 50.t

Ca lam.1 2G0 546 00.1

G j9P13 9T42.mRNA1

Vvin.PAC_17 832 787 .mRNA1

Vvin.PAC_17 833 814 .mRNA1

Cal am.S00 290 0.1

Ug ib .un it ig _0 .g9 35 .t1

Vvin.PAC_17 823 158 .mRNA1

Ca lam.0 9G1 061 00.1

G j5P33 2T3.mRN A1

Ug ib .un it ig _8 .g4 53 3. t1

T g1 7g 02 48 0. t1

Pgi g_ch r1.120 1

Vvin.PAC_17 817 190 .mRNA1

G j9A8 31T12 5.mRNA1

T g0 2g 17 02 0. t1

T g0 2g 07 85 0. t1

G j9A9 62T11 1.mRNA1

SIN_10 246 38.t

AT 5G 22 81 0.1

AT 3G 43 55 0.1

T g1 4g 10 33 0. t1

Pgi g_ch r5.248 3

AT 3G 43 57 0.1

G j1A5 06T94 .mRN A1

Ccan .C DP122 98.1.mR NA2

Ug ib .un it ig _2 1.g 20 00 5. t1

G j1A8 0T 109 .mRN A1

Ccan .g ene -GSCO C_T00 0140 940 01

SIN_10 053 54.t

Ca lam.1 2G2 174 00.1

G j1A1 76T36 .mRN A1

Pgi g_ch r10.2 589

Vvin.PAC_17 834 085 .mRNA1

Ca lam.0 5G0 388 00.1

Ca lam.0 8G1 293 00.1

CDO 98 755.1 .mR NA5

Ug ib .un it ig _8 99 .g1 47 55.t1

SIN_10 143 17.t

Pgi g_ch r5.375 6

Pgi g_ch r10.1 522

SIN_10 144 00.t

SIN_10 053 56.t

T g0 2g 07 42 0. t1

G j1A8 6T 125 .mRN A1

AT 1G 73 61 0.1

AT 2G 19 05 0.1

T g0 9g 12 69 0. t1

SIN_10 047 18.t

Pgi g_ch r11.3 982
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Figure S18: Phylogenetic trees of putative beta-xylosidase (a) CDS and (b) protein sequences. 
Branch support values are based on ultrafast bootstrap replicates. Sequences from Utricularia 

gibba are shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three 

or more tandem duplicates. 

 



 36

 

Figure S19: Phylogenetic trees of desiccation-related protein (a) CDS and (b) protein 
sequences. Branch support values are based on ultrafast bootstrap replicates. Sequences from 

Utricularia gibba are shown in blue, and Pinguicula gigantea in red. Purple boxes indicate 

clusters of three or more tandem duplicates. 
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Figure S20: Phylogenetic trees of alpha-amylase (a) CDS and (b) protein sequences. Branch 

support values are based on ultrafast bootstrap replicates. Sequences from Utricularia gibba are 

shown in blue, and Pinguicula gigantea in red. Purple boxes indicate clusters of three or more 

tandem duplicates. 
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Figure S21: Density plots of synonymous substitution rate (Ks) peaks used to position the core 
eudicot gamma hexaploidy event. The color key for species is shown on the right. Analyzed 

species include: Coffea canephora, Catharanthus roseus, Gelsemium elegans, Gardenia 

jasminoides, Gelsemium sempervirens, Ophiorrhiza pumila, Prunus persica, Theobroma cacao, 

and Vitis vinifera. 
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