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Hypothesis 

Methods 
Bioinformatics analysis: 

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

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

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

Gene of Interest (GOI) : Nitab4.5_0001972g0020.1  
LncRNA of interest : NTAB_LNC014148.1 

Primer design:  
■ The (GOI) entire sequence was run against the lncRNA of interest in the clustal omega software[2]
  
■ The local alignment tool WATER (EMBOSS) was used to determine where the lncRNA did not bind 
to the gene sequence[2 ]

■Analyzed the pairwise sequencing output and identified regions within the sequence where the 
lncRNA did not bind to the (GOI)
  
■Each applicable sequence where lncRNA did not bind was run against the whole genome shotgun 
sequence of Nicotiana tabacum[3]  

■Primers 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  

Figure 2. Forward and reverse primer sequences for the gene Nitab4.5_0001972g0020.1 

Figure 3.  LncRNA primer sequences from two regions our lncRNA of interest NTAB_LNC014148.1 
does not bind to the gene sequence of Nitab4.5_0001972g0020.1  

Plating/Tissue collection:  
■ Seeds were sterilized and stratified onto 3% agar plates 

■Seeds were placed in the cold room for 4 days before plating 

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

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 lncRNA expressed?  
Future Direction:   
RNA extraction → RT-PCR → Gel electrophoresis→ RNase protection assay with amplified target 
DNA → Validate the functionality of lncRNA from data other than RNA-Seq data → Publication   
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Figure 1. Bioinformatic knowledge map of the predicted genes associated with 
NTAB_LNC014148.1

LncRNA (NTAB_LNC014148.1) binds to gene (Nitab4.5_0001972g0020.1) and is expressed in 
the early embryonic development of Nicotiana tabacum seedlings. 

Figure 4. Day 2 and 4 embryonic tissue devlopment in 
Nicotiana Tabacum seedlings

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