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Abstract

Multiple forms of RNA exist in cells. The most common forms of RNA include tRNA, rRNA, and mRNA. Ln-
cRNAs are proposed to have multiple functions during seed development including gene silencing, or-
ganogenesis, and other molecular processes. LncRNAs are unknown or poorly understood because their
importance has been questioned throughout early research. However, the IncRNA NTAB_LNC014148.1
is presumed to function in seed development of Nicotiana tabacum based on global gene expression
studies. Bioinformatics analyses predicted that IncRNA NTAB _LNC014148.1 binds to at least two gene
regions during early embryonic development (gene regions Nitab4.5 0001672g0150. 1and Nit-

ab4.5 000197290020.17). These two gene regions encode an Arf GTPase activating protein and oxidore-
ductase. ADP-ribosylation factor (Arf) is a type of small GTPase that acts as a carrier for vesicles during
active transport and transports respective proteins through the Golgi complex. NADPH oxidoreductase
are involved in the conduction of electron flow and generation, or prevention of reactive oxygen species
(ROS) involved in cell signaling, cell death, and other aspects of cell development. Both the Arf GTPase
and NADPH oxidoreductase are crucial proteins for seed germination. However, the exact role of IncRNA
NTAB LNC014148.1 in seed development is unknown. We aim to discern specifically where and when
INcRNA NTAB LNC014148.1 is expressed in N. tabacum seeds using RT-PCR as a first step in the charac-
terization of this particular IncRNA. DNA: RNA interaction assays will be utilized to confirm interaction
among IncRNA and predicted gene regions to further characterize IncRNA cellular function.
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Figure 1. Bioinformatic knowledge map of the predicted genes associated with
NTAB LNC014148.1

Hypothesis

LncRNA (NTAB_LNC014148.1) binds to gene (Nitab4.5 000197290020.1) and is expressed in
the early embryonic development of Nicotiana tabacum seedlings.

Methods

Bioinformatics analysis:

m Selected an intergenic INcRNA that is predicted to have an association with the genome of
Nicotiana tabacum based on a plant-long non-coding RNA database[1]

m Analyzed a bioinformatics knowledge map that presented genes associated with the IncRNA that
are suspected to have early embryonic development functionality[1]

m The (GOI) was selected because it was shown to have an association with the INcRNA of interest

Gene of Interest (GOI) : Nitab4.5 0001972g0020.1

LNncRNA of interest : NTAB_LNC014148.1
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Primer design:

m The (GOI) entire sequence was run against the INncCRNA of interest in the clustal omega software|[2]

m The local alignment tool WATER (EMBOSS) was used to determine where the INcCRNA did not bind
to the gene sequencel2]

mAnalyzed the pairwise sequencing output and identified regions within the sequence where the
IncRNA did not bind to the (GOlI)

mEach applicable sequence where INncCRNA did not bind was run against the whole genome shotgun
sequence of Nicotiana tabacum][3]

mPrimers for the (GOI) were designed by selecting a forward and a reverse strand in a 1,000 base-pair
(bp) region

What are primers? Primers are short pieces of single-stranded DNA complementary to the
target sequence. This helps to ensure specificity of the amplification reaction.
WATER (EMBOSS): pairwise sequence tool for local alignment
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Figure 2. Forward and reverse primer sequences for the gene Nitab4.5 000197290020.1
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Figure 3. LncRNA primer sequences from two regions our INCRNA of interest NTAB_ LNC014148.1
does not bind to the gene sequence of Nitab4.5 0001972g0020.1

Plating/Tissue collection:
m Seeds were sterilized and stratified onto 3% agar plates
mSeeds were placed in the cold room for 4 days before plating

m Early embryonic tissue was collected 2-days and 4-days post-germination

4-day

Figure 4. Day 2 and 4 embryonic tissue devlopment in
Nicotiana Tabacum seedlings
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Figure 5. Day 1-4 germination stages and embryonic tissue development
In Nicotiana tabacum seedlings

Expected Results:

After using RNase H and sequencing techniques, the original RNA will be present. This will support
that the RNA of interest is bound to DNA.

WHEN is this IncRNA expressed?

Future Direction:

RNA extraction — RT-PCR — Gel electrophoresis— RNase protection assay with amplified target
DNA — Validate the functionality of IncRNA from data other than RNA-Seq data — Publication

DNA Extraction Denature m
C\ /\u

-

Hybridization

RNAse H

“TT L8

RNA bound to DNA

Random hexomers

Techniques for sequencing

Figure 6. Protection assay to determine if the RNA binds to DNA
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