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ABSTRACT

MicroRNAs (miRNAs) are endogenous and noncoding small RNA molecules
with a length of 19-24 nucleotides (nts) that regulate target genes at the post-
transcriptional level in plants. In this study, several miRNAs in Camelina
were identified, and their potential roles were reported. Camelina with its
scientific name (Camelina Sativa L.) is an oil-medicinal plant belonging to
the Brassicaceae family. First the RNA was extracted from C. sativa leaf and
sent to the Beijing genome institute for RNA-sequencing. Then the data were
assembled denovo with Trinity software after removing the reads with lower
quality than the threshold level and trimming them. Detection of miRNAs
was then performed by miRDeep2 software. Accordingly, we identified 33
miRNAs from the leaf dataset, and their secondary structures were evaluated.
The target genes of the detected miRNAs were identified by the psRNAtarget
website. Examining the target genes showed that a total of 1415 genes are
regulated by these microRNAs, which belong to several gene families with
different biological functions, including the genes of proteins that bind to the
Squamusa promoter, the protein kinase family, etc. Comparing the expression
of microRNA carrying genes (TPM) in the two studied doubled haploid lines,
showed that except for miR296 and miR474 which were more expressed in
line number 1, the other miRNAs had higher expression in line number 2.
Considering the lower amount of oil production in line number 1 compared to
line number 2, this indicates the relationship of these two microRNAs with oil
production. miR483 was not expressed in any of the lines. miR113 and
miR206 had the highest expression levels among all microRNAs. The higher
expression of micro RNAs in line 2 probably indicates the higher activity of
the silencing mechanism at the transcription level for the target genes in this
line compared to line number 1.
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DN3705_c0_g1_i1_113 cleavage Ferrochelatase 1 AT5G26030.1
DN3705_c0_g1_i2_121 cleavage RNA binding family protein AT3G12640.1
DN3705_c0_g1_i5_117 cleavage transmembrane protein-related AT2G46060.2
DN14520_c0_g1_il_206 cleavage Squamosa promoter binding protein AT2G33810.1
DN14520_c0_g1_i2_202 cleavage Squamosa promoter AT1G27360.2
DN14520_c0_g1_i4_208 cleavage Squamosa promoter binding protein AT5G50670.1
DN14520 c0_g1_i5 204 cleavage Protein kinase superfamily protein AT3G28690.1
DN14911 cl1 g2 il 261  Translation Squamosa promoter binding protein AT1G27370.1
DN14911 cl1 g2_i2_ 259  Translation Squamosa promoter AT1G27360.4
DN17822_c0_g1_i1 302 cleavage GRAS family transcription factor AT4G00150.1
DN17822_c0_g1_i2_300 cleavage HXXXD-type acyl-transferase family protein AT3G47170.1
DN17822_c0_g1_i4 304 cleavage Succinyl-CoA ligase AT5G23250.1
DN17822 _c0_g1_i5 298  Translation transposable element gene AT3G43156.1
DN17822 _c0 _g1_i6_306  Translation RING/U-box superfamily protein AT2G38195.2
DN18166_c0_g1_il 477 cleavage GAP-like zinc finger-containing protein AT1G08680.4
DN18166_c0 gl1_i2_481  Translation Ankyrin repeat family protein AT1G10340.2
DN18166_c0_g1_i3 483 cleavage BAKZ1-interacting receptor-like kinase AT5G48380.1
DN18166_c0_g1_i4 479 cleavage glutamate receptor 5 AT2G32400.1
DN21203 c0_g1_i1 253 cleavage Protein kinase superfamily protein AT3G28690.1
DN21203 c0_g1_i2_257 cleavage Phosphofructokinase family protein AT1G20950.1
DN21203_c0_gl_i4_ 255 cleavage Homeodomain-like superfamily protein At3904450.2
DN21473 ¢c0_g1_il1 290 cleavage Pseudogene of pentatricopeptide repeat-containing protein AT1G62860.1
DN21473 c0_gl i2_294 cleavage Chaperone DnaJ-domain superfamily protein AT5G22080.1
DN21473 c0_gl_i3_292 cleavage pseudogene similar to wall-associated kinase AT1G16140.1
DN21473 _c0_gl_i5_296 Cleavage Transducin/WDA40 repeat-like superfamily protein AT1G62860.1
DN23144 _c0_gl il_474 cleavage Auxin response factor 17 AT1G77850.1
DN23242_¢c0_g1_il 286 cleavage Pentatricopeptide repeat (PPR) superfamily protein AT1G06580.1
DN23242_c0_gl1_i2_284 cleavage Tetratricopeptide repeat (TPR)-like superfamily protein AT4G19440.1
DN23242_c0_g1_i3_282 cleavage RNA processing factor AT1G62670.1
DN25977_c0_g2_il 244 cleavage auxin response factor 10 AT4G03560.1
DN37516_c0_g1_ il 428 cleavage auxin response factor 17 AT2G28350.1
DN37516_c0_gl_i2_424 cleavage TPX2 C-terminal AT1G77850.1
DN38160 c0 gl il 5 cleavage Cysteine/Histidine-rich C1 domain family protein KAG7604870.1
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Jols 33 TPM Counts TPM Counts
miRNA VoY Y oY Y oY Y oY
DN3705_c0 gl il 113 3.348838 112 5.042535 157
DN3705_c0 gl _i2 121 3.804317 129 4.402651 139
DN3705_c0 gl _i5 117 3.723067 125 4.446943 139
DN14520 c0_g1_il 206 1.723683 71 5.986439 230
DN14520 c0_gl_i2 202 1.505351 61 3.175338 120
DN14520 c0_g1_i4 208 0.191110 2 0.524956 5
DN14520 c0_g1_i5 204 0.606384 25 1.326222 51
DN14911 c1_g2_il 261 0.000000 0 1.136626 3
DN14911 c1_g2_i2 259 1.001970 6 0.564513 3
DN17822_c0_gl_il_302 0.535791 5 0.827527 7
DN17822_c0_g1_i2_300 0.554457 4 0.618492 4
DN17822_c0_gl_i4 304 0.774785 7 0.733549 6
DN17822_c0_g1_i5 298 0.280199 3 0.307638 3
DN17822_c0_gl_i6_306 1.448320 14 1.709714 15
DN18166_c0_gl_il_477 0.237481 2 0.394586 3
DN18166_c0_gl_i2_481 0.297121 2 0.332606 2
DN18166_c0_gl_i3_483 0.000000 0 0.000000 0
DN18166_c0_gl_i4_479 0.629994 1 0.747529 1
DN21203_c0_gl_il 253 0.360193 3 0.399172 3
DN21203_c0_gl_i2_257 0.228897 2 0.506336 4
DN21203_c0_gl_i4 255 0.326677 3 0.120204 1
DN21473_c0_gl_il_290 0.000000 0 0.300922 1
DN21473_c0_gl_i2_294 0.321043 2 3.609178 20
DN21473_c0_g1_i3_292 0.780913 3 5.115676 17
DN21473_c0_gl_i5_296 0.368263 2 0.208759 1
DN23144 _c0_gl_il_474 0.606665 2 0.000000 0
DN23242_c0_gl_il 286 0.186800 2 0.307638 3
DN23242_c0_gl_i2_284 0.358664 4 0.884868 9
DN23242_c0_g1_i3_282 0.144834 2 0.394657 5
DN25977 c0_g2_il_244 0.821298 8 1.696204 15
DN37516_c0_gl_il_428 0.000000 0 0.298755 2
DN37516_c0_gl_i2_424 0.000000 2 0.448132 3
DN38160 c0 gl il 5 0.188648 1 0.428456 2
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