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Table 1: The accession numbers of the data along with the sample types, sequencing platforms in H. perforatum

I s A o)lad ¢ AL <l

Number SRA code Method(platform) Plant tissue
1 ERR2040370 Illumina paired end sequencing Whole leaves
2 SRR2062465 Illumina paired end sequencing Leaf-dark nodules
3 SRR2062467 Illumina paired end sequencing Leaf- dark nodules
4 SRR2062466 Illumina paired end sequencing Leaf- non nodules
5 SRR2062468 Illumina paired end sequencing Leaf- non nodules
6 SRR202947 Illumina x paired end sequencing Leaf, Bud immature (25-75%),
7 SRR202948 Illumina paired end sequencing; Flower, Anthers, Buds Immature
8 SRR202949 Illumina paired end sequencing Root- elongating zone (young),
9 SRR202950 Illumina paired end sequencing Stem- Apical (upper 25%), Basal
10 SRR342029 Illumina paired end sequencing Leaf -gland
11 SRR202096 RNA-Seq (HPA_AI) Whole mid aged leaves
12 SRR202097 RNA-Seq (HPA_AJ) Whole old leaves/leaf mature
13 SRR202098 RNA-Seq (HPA_AK) Young leaf (<25% expanded)
14 SRR202936 RNA-Seq (HPA_AL) Young leaf (<25% expanded)
15 SRR202937 RNA-Seq (HPA_AM) Portion of old leaves
16 SRR202938 RNA-Seq (HPA_AN) Portion of young leaves
17 SRR202939 RNA-Seq (HPA_AO) Portion of old leaves
18 SRR202943 RNA-Seq (HPA_AS) Floewer ptals- dark glands
19 SRR202946 RNA-Seq (HPA_AT) Flower petals
20 SRR1646951 RNA-Seq (HPA_AT) Flower transcriptome
21 SRR1646955 RNA-Seq (HPA_AT) Flower transcriptome

qRT- PCR (¢l )5 J8 55 sad Clwil Gas sbags ¢l b ST 15 5 s lad 05 oY S
Table 2: Gene names, annotations and primers used for gqPCR analysis of the selected target genes in H.

perforatum
o5 el (©'-¥") Skl iy RN W
Gene name Primer Sequence (5'-3") Unigene
F:AGGAGGAAGCAAGGGTAAGATTA )
Hyp-1 R: CCCGATCTTGACTTCTTCTTCATT DN121523_c1_g4_i2
HD. Zip F: GAGCAGCCAAGACAGGAAGA DN121003 ¢0_gl. i1

Catalase (Reference gene)

R: ATTTTCCGGTCAGGGTCGAG
F: GAGAGGATTCCTGAGCGTGT
R: TGAAGTGGAGAATCGAACAA

o,y laci sy, oS wia\-« daos Sy SKSS
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Table 3. Quantitative and qualitative characteristics of de novo assembly from florescence transcriptome of H.
perforatum

Characteristics Lj}.)

Quantity ,sl.

Number
(bp) N50
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Table 3: Characteristics of identifiedaction of miRNAs in H. perforatum

s, ol miRNA name
Transcript name Hp-miR156¢ Hp-miR414 Hp-miR159 Hp-miR159¢ Hp- miR845d Hp-miR395
TRINITYDN TRINITY_ TRINITY_ TRINITY _ TRINITY_ TRINITY_
121003_ DN122078_ DN118134_ DN121523 DN127118_ DN123995_
c0_gl il cl gl i4 c3_gl il cl g4 i2 cl_gl i7 cl_g2_i4
Bit score 213 75 214 1499 120 383
MiRNA 5 gugacagaag ucagccucuu cuuggacuga ucuucaucauc uagcucucau gccaaauuau
mIRNA sequence agagagacac caucaucauac agggageuccc aucauccucg accaacuga uggggaaaacuu
AU . s
91.61 39.53 62.47 15.57 15.57 15.57
AU percent
MFEI (kcal mol-1) -68 =221 -615 741 .63 _605
MIRNA s o 5 . .
Cleavage Translation Cleavage Translation Cleavage Cleavage
miRNA action
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Figure 1. Structure of identified pre-miRNA in H. perforatum. Mature miRNA were presented in red color
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Figure 2. Protein-protein interaction network using STRING database for identified proteins. Red
triangles of identified miRNAs. Blue circles are target genes of miRNAs and gray circles are proteins
associated with target genes and miRNAs. The miRNAs connected to the target gene with an edges have a
regulatory function, and the miRNAs connected to the target gene with a dotted line have a translational
regulatory function.
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Figure 2. Effect of MeJA (concentration 200 pM) on gPCR analysis of target genes in leaf of H.
perforatum at 12, 24, 48, and 72 hours .Error bars represent the standard error of the mean for three

biological replications.
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Abstract

miRNA genes consider as an important class of gene expression regulators that have diverse
responses to environmental stresses and play a key role in regulating gene expression during
post-transcriptional regulation. Hypericum perforatum, is well-known medicinal plant for its
application in the treatment of depression due to the effects of its bioactive compounds named
hypericin and hyperforin. The present study was performed to identify the conserved miRNAs
and their target genes in the transcriptome of H. perforatum. First, RNA-seq data were obtained
from the European Nucleotide Archive (ENA) of EMBL-EBI database and then the
transcriptome (RNA) sequences were assembled. The non-coding transcripts were identified
and considered as miRNA precursors candidate sequences. Finally, six miRNAs named Hp-
miR395, Hp-miR845d, Hp-miR414, Hp-miR159, Hp-miR159%, and Hp-miR156¢c were
identified from the candidate sequences using of C-mii software after applying strict filters.
Investigation of the protein-protein interaction network determined the relationships between
the target genes and target proteins especially in transcription factors. In the next step, to
confirm the target genes for the identified miRNAs, the foliar application of Methyl Jasmonate
(MJ) with concentrations of 0 (control) and 200 uM was performed on H. perforatum plants and
the expression pattern of two target genes was investigated. In the analysis of gRT-PCR
expression changes at 12, 24, 48 and 72 hours after applying MJ, the relative expression level of
Hyp-1 (DN121523 c1 g4 i2) and HD-Zip (DN121003 _c0 g1 _il) transcripts increased after 72
hours of application of MJ. In general, regarding to the regulatory role of the identified miRNAs
in the present study, these genes could be used to better and more accurately identify the
biosynthetic pathway of hypercin and hyperforin.
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