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Abstract 
 

In plants, a group of non-coding small RNA (sRNA) has been proven to be an important 

player in regulating gene expression that can govern network of genetic systems. The two 

major classes of sRNA which are very extensively studied through deep sequencing, 

microRNA (miRNA) and small-interfering RNA (siRNA) classes, are well documented. 

However, the isolation method of sRNA differs depending on the type of sample. Here, we 

demonstrate the miRNA library preparation using two different Small RNA Library 

preparation kit, Illumina®TruSeq® Small RNA Preparation and NEBNext® Multiplex Small RNA 

Library Preparation kit on a plant rich in secondary metabolite Persicaria minor using 

recommended protocol. The result show NEBNext® Multiplex Small RNA Library Preparation 

kit can recover small RNA better than Illumina®TruSeq® Small RNA Preparation kit. Thus, this 

study recommended NEBNext® Multiplex Small RNA Library Preparation kit for miRNA library 

preparation on Persicaria minor. 
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1.0  INTRODUCTION 
 

MicroRNA (miRNA) have been discovered to play an 

important role in regulating gene expression. Thus, 

several methods were developed to enable the 

miRNA discovery from various biological samples. 

Basically, miRNA have been recognized using three 

methods: cloning, forward genetics and bioinformatic 

approaches then validated by experimenting [1]. The 

most straight forward method for identifying the miRNA 

is through cloning method by isolating and cloning 

small RNA. This method is commonly used to discover 

miRNA in plant [2, 3, 4, 5, 6, 7, 8]. Currently, the most 

advance technique for miRNA study is Next 

Generation Sequencing (NGS). These methods can 

yield the highest miRNA content, which is up to millions 

read to profile miRNA expression [9]. A technique was 

introduced in 2005 when the concept sequencing-by-

synthesis technology introduced by 454 Life Sciences 

was published [10]. After the breakthrough, many 

types of NGS platforms have been developed such as 

SOLiD™ (Life Technologies Corporation, Carlsbad, CA, 
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USA), and Illumina Genome Analyzer (Illumina, Inc., 

San Diego, CA, USA). Subsequently, this approach not 

only useful to generate a bunch of miRNA data, but 

also enable to quantify expression levels of miRNA. 

Persicaria minor formerly known as Polygonum 

minus, and locally known as kesum is a herb and 

aromatic plant that commonly available in Malaysia, 

produces various of secondary metabolites. 

Conventionally, P.minor can be used to cure dandruff 

and indigestion, and also as a postnatal tonic [11]. The 

capability of this plant to produce unique flavor and 

aroma make it suitable to use in local food. This 

capability may have attributed by the secondary 

metabolites available in the plant [12]. In addition, the 

secondary metabolites available in the plant had 

showed antimicrobial, antioxidant, antifungal, antiviral, 

and antiulcer activities [13, 14]. Some of the secondary 

metabolites identified in P.minor exist in the form of 

essential oil with decanal (24.36%) and dodecanal 

(48.18%) as the two main aldehydes that contribute to 

the aromatic properties of kesum. Other than the two 

main aldehyde compound, P.minor also contains β-

caryophyllene (0.18%), 1-nonanol (0.76%), nonanal 

(0.86%), 1-undecanol (1.41%), tetradecanal (1.42%), 

undecanal (1.77%), 1-dodecanol (2.44%), and 1- 

decanol (2.49%). The abundance of metabolites in 

P.minor make it one of a good candidates in perfume 

industry and food additive [15]. The abundance of 

secondary metabolite can interfere with the quality of 

RNA extracted, thus affect the quality of miRNA [16]. 

This study is carried out to compare two commercial 

kit, Illumina®TruSeq® and NEBNext® in constructing 

miRNA library for P.minor since both of the kits work on 

model plant like Solanum and Arabidopsis [17, 18].  
 

 

2.0  EXPERIMENTAL 
 

Total RNA was isolated using Plant RNA Reagent 

(Invitrogen) according to protocol recommended for 

P.minor leaves and labelled as F2, C2 and MJ2.  Then, 

the RNA concentration and purity were measured by 

Qubit and Nanodrop spectrophotometer (ND-1000) 

respectively. Finally, RNA was subjected to Agilent 

2100 Bioanalyzer using RNA 6000 chip to determine the 

RNA integrity number (RIN). 

Only RNA sample, which have RIN over 7, is used in 

this experiment. Using total RNA as starting material, 

small RNA library was constructed using, 

Illumina®TruSeq® Small RNA Preparation kit 

(Illumina®TruSeq®) and NEBNext® Multiplex Small RNA 

Library for Illumina (NEBNext®) according to 

manufacturer’s protocols. Both of the workflow of the 

kit was summarized in Figure 1.  

For both kits, small RNA was ligated to 3’ adapter 

and 5’ adapter and then 1st strand DNA was 

synthesized by performing reverse transcription.  

Additional step is mentioned by NEBNext® Multiplex 

Small RNA Library before 5’ adaptor ligation to 

minimize primer dimer formation. The ligated RNA was 

amplified by PCR and subjected to 6% polyacrylamide 

gel electrophoresis. Band which showed size in 

between 145 bp-160 bp for Illumina®TruSeq® Small 

RNA Preparation kit and 140 bp–150 bp for NEBNext® 

Multiplex Small RNA Library were sliced and purified. 

The small RNA libraries retrieved from the gel were 

analyzed through bioanalyzer using High Sensitivity 

DNA.   

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Workflow for Illumina®TruSeq® and NEBNext® 

 

 

3.0  RESULTS AND DISCUSSION 
 

3.1  Total RNA Extraction 

 

For the purpose of miRNAs study, the first and most 

important step is to extract high quality total RNA 

containing miRNA. Choosing an extraction method is 

very crucial step so that RNA can be extracted 

efficiently and the degradation of high and low 

molecular weight RNA can be minimized, because the 

presence of degraded RNA products in the sample 

can dilute or mask the miRNAs [16]. Table 1 showed F2 

sample have good concentration which is 1860.0 

ng/µL measured by Qubit fluorometer. Qubit 

measurement is more accurate than Nanodrop. 

Nanodrop measurement is usually higher than Qubit, 

but Qubit measurement is proven to be highly and 

consistent with qPCR result prior to NGS [19,20]. For 

RNA purity, the A260/A280 and A230/A280 ratio value 

taken from Nanodrop showed the RNA have less 

protein and phenol contamination as reflected by the 

reading of 2.01 and 2.06 respectively since those two 

absorbance reading can detect contamination 

against protein and organic contaminant like phenol 

[21].  

Figure 2 showed RIN for F2, C2 and MJ2 samples, 

which are 7.1, 7.3 and 7.6 respectively. According to 

Illumina®TruSeq® protocol, the starting material must 

have RIN at least 8. With all the precaution while 

extracting the RNA for examples working on ice and 

using RNAse-free material, it’s still too difficult to get RIN 

8 compared to root or stem part of P.minor. So we 
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decided to use total RNA with RIN above 7 for both 

Illumina®TruSeq® and NEBNext®. 

 
Table 1 Concentration and purity of RNA sample 

 

Sample Concentration 

(ng/µL) 

A260/A280 A230/A280 

F2 

C2 

MJ2 

1860.0 

2168.0 

1685.0 

2.06 

2.00 

2.00 

2.09 

2.01 

2.02 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2 Bianalyzer result for sample F2, C2 and MJ2 

 

 

3.2  Library Preparation 

 

According to the gel picture in Figure 3 and Figure 4, 

band with smearing was produced by 

Illumina®TruSeq® and NEBNext® kits respectively. For 

Illumina®TruSeq® kit, the gel inside the red box was 

analyzed through bioanalyzer (not shown) showed 

that the library was near to the expected size (145 bp-

160 bp). However, its concentration was very low, 

142.88 pg/µL or 0.142 ng/µL for F2 sample while no 

peak appear for the rest of the samples. After 

converting this value into nM, the concentration was 

only 1.45 nM and not recommended to proceed with 

sequencing. For NEBNext® kit, the band inside the red 

box was analyzed and it showed the library peak at 

151 bp, so it was considered to be within the expected 

size range of 140 bp-150 bp and the concentration 

was 0.673 ng/µL for sample F2, 1.4 ng/µL for sample C2 

and 29.61 for sample MJ2. After converting to nM, 

these samples concentration were 26.64 nM, 12.78 nM 

and 29.61 nM respectively. Hence it is sufficient to 

proceed for sequencing since the minimum 

concentration for sequencing according to Illumina is 

4 nM. According to this study, NEBNext® is 

recommended kit for miRNA library preparation for 

P.minor. This is attributed to the additional step in 

NEBNext® which is hybridization of excess 3’-adapter 

after the first ligation reaction. The 3’-adapter 

hybridization minimizes the 5’ and 3’ adapter-dimer 

formation, thus lead to more reads prior to 

sequencing. 

 
Figure 3 Gel picture showing the product of library 

preparation using Illumina®TruSeq®. High resolution ladder 

(HL), miRNA sample (F2, C2 and MJ2), and custom ladder 

(CL) 

 

 
Figure 4 Gel picture showing the product of library 

preparation using NEB NEBNext®. Molecular marker (MM), 

and miRNA sample (F2, C2 and MJ2) 

 

F2         F2 C2         C2 MJ2     MJ2   MM  MM   MM 

HL   C2       C2   HL   CL F2         F2   CL MJ2   MJ2 



134                     Abdul Fatah, Nazaruddin & Ismanizan / Jurnal Teknologi (Sciences & Engineering) 77:24 (2015) 131–134 

 

 

4.0  CONCLUSION 
 

Different parameter need to be considered in miRNA 

Library preparation for NGS. Good quality of starting 

material need to be prepared so the further step can 

be proceed confidently. For P.minor, good miRNA 

library can be achieved by using RNA with RIN value of 

7 and above. In conclusion, this study recommend 

NEBNext® Multiplex Small RNA Library Preparation kit 

for miRNA library preparation of  P.minor. 
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