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Bioinformatic prediction and validation of conserved microRNAs and their target
genes in Rehmannia glutinosa
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Abstract: Objective  In order to establish the material basis for future studies on the biological function of miRNAs, we
aimed to predict novel miRNAs from EST sequences of Rehmannia glutinosa by using bioinformatic strategies. Methods
Since most of the plant miRNAs were conserved in plant species, all plant miRNAs deposited in miRNase were aligned to the
93 172 EST sequences generated by next generation high-throughput RNA sequencing technology and the putative miRNA
precursors were screened according to serious criteria. Results Eight novel rehmannia miRNAs were identified which
belonged to eight different families that were further validated by real-time PCR analysis. Then the eight rehmannia miRNAs
were subjected to target prediction analysis, and the results showed that the target genes encoded the proteins related to root
growth, metabolism, stress responses and other processes. Conclusion The miRNAs and their target genes identified in this
study will provide clues to their biological functions in R. glutinosa.
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Table 1 Novel miRNAs predicted from R. glutinosa and their sequence signatures

miRNA miRNA J¥%1] (5-3") GenelD Efi LM LP (A+U)/% MFE/(kJmol™) MFEI
miR168 UAGCUUGGUGCAGCUCGGGA 4 495 3 20 109 45.87 196.36 0.79
miR172 UGAGAAUCUUGAUGAUGCUGCAU 40783 5 23 69 63.77 75.78 0.72
miR396 UUCAAGAAAGCUGUAGGAAAA 92 675 5 21 110 66.36 172.50 111
miR397 UUGAGUGCAGCGUUGAUGAU 35712 3 20 65 52.31 56.94 0.44
miR472 UGGUCGAAGUAGGCUA AAUC 8171 ¥ 20 51 47.06 65.73 0.58
miR2218 UUGCCUGCUUGCCGAUUCCU 92 228 5 20 83 51.81 149.89 0.90
miR5290 AUUUGGAGAGAGAAAGACACAU 73579 5 22 62 62.90 149.05 1.55
miR6111 CUUUAUGUCACG AUGGAUGAC 46 017 ¥ 2 60 45.00 98.81 0.72

SENL - mIRNA FERTAAPRERL M- miRNA KR LP-RTAAF AL MPE-B/MT& B e MFEI-EMTE A thiie R4
Location-location of mature miRNA in precursor LM-length of mature miRNA LP-length of precursor MFE-minimal folding free energies, unit is

MFEI-minimal folding free energy index
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Fig. 1 New prediction on second structures of pre-miRNA from R. glutinosa
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Fig. 2 Expression of new predicted miRNAs from
R. glutinosa in roots, stems, leaves, and
flowers of R. glutinosa
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Table 2 Target genes of new predicted miRNA and their encoding proteins in R. glutinosa

miRNA HUBETR RN HkE M
miR168 Unigene4495 RNA AGO1-2 Do
Unigene10361_RNA HHE B a3
Unigene192_RNA AN R 1 a3
miR172 Unigene67738_RNA AP2 SR S R T e
Unigene14104_RNA poly(A)-mRNA £5457& %
Unigene867_RNA GRS A IVE S S g
Unigene58139_RNA HHRSAEA Vg
Unigene22164_RNA B B 1 g
Unigenel8719_RNA F-box & H Vg
Unigene78641_RNA BikEA Vg
miR396 Unigene24520_RNA MEEARN Yy SEEWHEA PaE 3
Unigene12013_RNA FHWGE B TR AL 1 Vg
Unigene32769_RNA Tic62 & [ )5 Vg
miR397 Unigene35712_RNA LAC11 b
Unigene74397_RNA E3Us Vg
Unigene30375_RNA 2 By AL Vg
Unigene9352_RNA BikEA g
miR472 Unigene8171_RNA Jp18 g
miR2218 Unigene24988_RNA (F e PaE 3
miR5290 Unigene56861_RNA GTP 454 1 [F &Y LepA Vg
Unigene6899_RNA RNA P 36575 A i g
Unigene25368_RNA 3- i g Ikt il A Bk it il 2 g
Unigene6940_RNA Tk 1 FOE i 5 P g 1 g
Unigene23380_RNA ATP/ ADP #4128 Jii A Vg
Unigene79963_RNA MMP37 F8 A iF
miR6111 Unigene46017_RNA A1 53 4 250 5 I 1 E
Unigene80378_RNA S s AR FE B M K R B A Vi
Unigene39634_RNA W FEEA Vg
Unigene23626_RNA 22 BRI R IR Vg
Unigene19132_RNA BT Z 4 TRKb g
Unigenel7761_RNA ATP 45451 Vg
Unigene66344_RNA HZ R G 2 g
Unigene39357_RNA W FEEA g
Unigene5363_RNA WO AN EAE R 7 1 Vg
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