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instance, the Genome Database for Rosaceae (GDR) [13] contains a
large collection of Rosaceae genomes and integrates various tools
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Figure 2. Illustration of the ‘Gene’ tab function. (A) Searching using the peach gene ID (left) or the Arabidopsis gene ID (right). Prupe.6G127700 is the
peach ortholog of the Arabidopsis gene AT1G08290. (B) The result from searching the peach gene shown in A. It provides information about the peach
gene Prupe.6G127700, including its best BLAST hit in Arabidopsis, its Arabidopsis, apple, strawberry, and raspberry orthologs identified by OrthoFinder
(https://github.com/davidemms/OrthoFinder), and external links to GDR regarding the specific genome assembly and gene of interest. Also shown are
the consensus network cluster that this gene belongs to and the expression pattern for the gene of interest across the three fruit-related tissues at
four early fruit developmental stages (Days Post Anthesis, DPA). Hyperlinks lead to additional information on the gene.

return the top blast hits of the specified species. Four BLAST
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Figure 3. Comparative eFP browser showing the expression patterns of WIP3
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Figure 4. Illustration of the ‘summary’ subtab of the consensus ‘co-expression network’ tab. (A) Summary of consensus co-expression network
analysis results showing the number of clusters in each species. (B) Heatmaps of cluster eigengene values, which provide the general expression trend
of each cluster. An arrow points to cluster 45 of raspberry.

Case study 2: Metal ion transport appears active
in raspberry receptacle and post-fertilization
seeds
Previously, we showed that iron can travel from the receptacle
to the ghost (seed coat and endosperm) after fertilization in
strawberry [14]. The iron transported to the ghost may serve as
the cofactor for GA biosynthetic enzymes, GA20ox and GA3ox,
which lead to GA synthesis required for strawberry receptacle
fruit enlargement [17]. Therefore, we explored the red raspberry
consensus co-expression network in ROFT to determine if such
iron transport activity may be conserved in the red raspberry.
First, through the co-expression network’s ‘summary’ page, we
identified raspberry cluster 45 that exhibits receptacle-enriched
expression as well as fertilization-induced expression in seeds
(see red arrow in Figure 4B). Further exploration of cluster 45 in
the ‘network’ page revealed that the top-ranking enriched GO
terms of cluster 45 are associated with metal ion transport and
homeostasis (Figure 5C

https://academic.oup.com/hortresjournal/article-lookup/doi/10.1093/hortresjournal/uhad240#supplementary-data
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Figure 6. Demonstration of the ‘Tissue-Specific Genes’ tab. (A) The example search is in strawberry for genes specifically expressed in the ‘Ghost’ at
stage 3 with a minimum of 2-fold enrichment. (B) The resulting gene list from search shown in A, showing a list of strawberry genes enriched
specifically in the ghost tissue at stage 3 that includes several MADS-box genes. Note the clickable gene IDs and the ‘Download the entire table’ button
beneath the table.

RNA-Seq data were described previously [11]. The data were
deposited at SRA with the accession number PRJNA661345.

The wild strawberry (F. vesca) ‘yellow wonder’ early fruit devel-
opment was divided into five stages, stage 1 (0 DPA), stage 2 (2–
4 DPA), stage 3 (6–7 DPA), stage 4 (8–10 DPA), and stage 5 (10–13
DPA) [26]. The strawberry fruit tissues including style, pith, cortex,
ovary wall, and ovule/seed (ghost and embryo) were dissected
and harvested at their corresponding stages [17]. Two biological
replicates were prepared for RNA-Seq, which was deposited at SRA
with accession number PRJNA187983.

Three fruit tissues (receptacle, ovary wall, and ovule/seed)
were dissected at six early stages of fruit development (0 DPA,
2 DPA, 4 DPA, 6 DPA, 9 DPA, and 12 DPA) of red raspberry (R.
idaeus) ‘Joan J’. [12]. The RNA-Seq data were collected from four
biological replicates and were deposited at SRA with accession
number PRJNA869453. Cutadapt (v2.8) [27] was used to trim the
low-qualify bases (cutoff: 25) from the 3′ end of the red raspberry
reads. Only the reads with a minimum length of 36 bp were
retained for the downstream analyses.

Salmon (v0.11.2) [28] was applied to quantify the transcript
levels for the four Rosaceae species. The peach, apple, strawberry,
and raspberry reference transcripts were retrieved from GDR (P.
persica Genome v2.0.a1, Malus x domestica GDDH13 Whole Genome
v1.1, F. vesca Genome v4.0.a2, and R. idaeus Joan J Genome v2.0)
[12, 29–32]. For index construction, k-mer size was set to 31, and
-keepDuplicates was specified to keep identical sequences in the
reference transcripts. And -seqBias was passed to the quantifier
to correct the sequence-specific bias. Tximport (v1.10.1) [33] was
further utilized to summarize the transcript abundance at gene
level.

Ortholog detection
BLAST (v2.5.0) [34] was employed to search the longest protein
isoforms of the four Rosaceae species against Arabidopsis
protein database generated using the longest peptides in
TAIR10_pep_20101214 (https://www.arabidopsis.org/download_
files/Proteins/TAIR10_protein_lists/
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